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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏 𝑰𝒇 𝑨 = 𝟏, 𝟑, 𝟓 𝒂𝒏𝒅 𝑩 = 𝟐, 𝟑 𝒕𝒉𝒆𝒏 𝒊 𝑨 × 𝑩 𝒂𝒏𝒅 𝑩 × 𝑨.
𝒊𝒊 𝑰𝒔 𝑨 × 𝑩 = 𝑩 × 𝑨 ? 𝑰𝒇 𝒏𝒐𝒕 𝒘𝒉𝒚?
𝒊𝒊𝒊 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒏 𝑨 × 𝑩 = 𝒏 𝑩 × 𝑨 = 𝒏 𝑨 × 𝒏 𝑩

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝐴 = {1, 3, 5} 𝑎𝑛𝑑 𝐵 = {2, 3}
𝑖 𝐴 × 𝐵 = {1, 3, 5} × 2, 3

𝐴 × 𝐵 = {(1, 2), (1, 3), (3, 2), (3, 3),(5, 2), (5, 3)}

𝐵 × 𝐴 = {2, 3} × 1,3,5

𝐵 × 𝐴 = {(2, 1), (2, 3), (2, 5), (3, 1), (3, 3), (3, 5)}

𝑖𝑖 𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 𝑤𝑒 𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒 𝑡ℎ𝑎𝑡 𝐴 × 𝐵 ≠ 𝐵 × 𝐴 𝑎𝑠 1, 2 ≠ 2,1 𝑎𝑛𝑑
1, 3 ≠ 3, 1 𝑒𝑡𝑐.

(𝑖𝑖𝑖) 𝑛(𝐴) = 3; 𝑛(𝐵) = 2.

𝑛 𝐴 × 𝐵 = 𝑛 𝐵 × 𝐴 = 6

𝑛 𝐴 × 𝑛 𝐵 = 3 × 2 = 6

𝑛 𝐴 × 𝐵 = 𝑛 𝐵 × 𝐴 = 𝑛 𝐴 × 𝑛 𝐵

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏.𝟐 𝑰𝒇 𝑨 × 𝑩 = 𝟑, 𝟐 , 𝟑, 𝟒 , 𝟓, 𝟐 , 𝟓, 𝟒 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝑨 𝒂𝒏𝒅 𝑩

𝐴 × 𝐵 = 3,2 , 3,4 , 5,2 , 5,4

𝐴 = {𝑠𝑒𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑓𝑖𝑟𝑠𝑡 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑠 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝐴 × 𝐵}

∴ 𝐴 = 3, 5
𝐵 = {𝑠𝑒𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑠𝑒𝑐𝑜𝑛𝑑 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑠 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝐴 × 𝐵}

∴ 𝐵 = 2, 4
𝐴 = {3, 5} 𝑎𝑛𝑑 𝐵 = {2, 4}.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟑 𝑳𝒆𝒕 𝑨 = 𝒙 ∈ ℕ ∖ 𝟏 < 𝒙 < 𝟒 , 𝑩 = 𝒙 ∈ 𝕎 ∖ 𝟎 ≤ 𝒙 < 𝟐 𝒂𝒏𝒅
𝑪 = 𝒙 ∈ ℕ ∖ 𝒙 < 𝟑 𝑻𝒉𝒆𝒏 𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕 𝒊 𝑨 × 𝑩 ∪ 𝑪 = 𝑨 × 𝑩 ∪ 𝑨 × 𝑪

𝒊𝒊 𝑨 × 𝑩 ∩ 𝑪 = 𝑨 × 𝑩 ∩ 𝑨 × 𝑪

𝑖 𝐴 × 𝐵 ∪ 𝐶 = 𝐴 × 𝐵 ∪ 𝐴 × 𝐶

𝐵 ∪ 𝐶 = 0,1 ∪ 1,2

𝐵 ∪ 𝐶 = 0, 1, 2

𝐴 = 2, 3 , 𝐵 = 0,1 𝑎𝑛𝑑 𝐶 = 1,2

𝐿. 𝐻. 𝑆 = 𝐴 × 𝐵 ∪ 𝐶

𝐴 × 𝐵 ∪ 𝐶 = {2, 3} × 0,1,2

𝐴 × 𝐵 ∪ 𝐶 = {(2, 0), (2, 1), (2, 2), (3, 0), (3, 1), (3, 2)}… 1

𝑅. 𝐻. 𝑆 = 𝐴 × 𝐵 ∪ 𝐴 × 𝐶

𝐴 × 𝐵 = {2, 3} × 0, 1

𝐴 × 𝐵 = {(2, 0), (2, 1), (3, 0), (3, 1)}

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟏. 𝟏
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𝐴 × 𝐶 = {2, 3} × 1, 2

𝐴 × 𝐶 = { (2, 1), (2, 2), (3, 1), (3, 2)}

𝐴 × 𝐵 ∪ 𝐴 × 𝐶 = 2, 0 , 2, 1 , 3, 0 , 3, 1 ∪ 2, 1 , 2, 2 , 3, 1 , 3, 2

𝐴 × 𝐵 ∪ 𝐴 × 𝐶 = { (2, 0), (2, 1), (2, 2), (3, 0), (3, 1), 3, 2 } … 1

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 𝐴 × 𝐵 ∪ 𝐶 = 𝐴 × 𝐵 ∪ 𝐴 × 𝐶

𝑖𝑖 𝐴 × 𝐵 ∩ 𝐶 = 𝐴 × 𝐵 ∩ 𝐴 × 𝐶

𝐴 = 2, 3 , 𝐵 = 0,1 𝑎𝑛𝑑 𝐶 = 1,2

𝐿. 𝐻. 𝑆 = 𝐴 × 𝐵 ∩ 𝐶
𝐵 ∩ 𝐶 = 0,1 ∩ 1,2 ⟹ 𝐵 ∩ 𝐶 = 1

𝐴 × 𝐵 ∩ 𝐶 = {2, 3} × 1

𝐴 × 𝐵 ∩ 𝐶 = {(2, 1), (3, 1) }… 1

𝑅. 𝐻. 𝑆 = 𝐴 × 𝐵 ∩ 𝐴 × 𝐶
𝐴 × 𝐵 = {2, 3} × 0, 1

𝐴 × 𝐵 = {(2, 0), (2, 1), (3, 0), (3, 1)}

𝐴 × 𝐶 = {2, 3} × 1, 2

𝐴 × 𝐶 = { (2, 1), (2, 2), (3, 1), (3, 2)}

𝐴 × 𝐵 ∩ 𝐴 × 𝐶 = 2, 0 , 2, 1 , 3, 0 , 3, 1 ∩ 2, 1 , 2, 2 , 3, 1 , 3, 2

𝐴 × 𝐵 ∪ 𝐶 = { (2, 1), (3, 1) }… 2

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 𝐴 × 𝐵 ∩ 𝐶 = 𝐴 × 𝐵 ∩ 𝐴 × 𝐶

𝟏. 𝑭𝒊𝒏𝒅 𝑨 × 𝑩, 𝑨 × 𝑨 𝒂𝒏𝒅 𝑩 × 𝑨 𝒊 𝑨 = 𝟐, −𝟐, 𝟑 𝒂𝒏𝒅 𝑩 = 𝟏, −𝟒
𝒊𝒊 𝑨 = 𝑩 = 𝒑,𝒒 𝒊𝒊𝒊 𝑨 = 𝒎,𝒏 , 𝑩 = ∅

𝒊 𝑨 = 𝟐, −𝟐, 𝟑 𝒂𝒏𝒅 𝑩 = 𝟏, −𝟒

𝐴 × 𝐵 = 2, −2, 3 × 1, −4

𝐴 × 𝐵 = {(2, 1), (2, −4), (−2, 1),(−2, −4), (3, 1), (3, −4)}

𝐴 × 𝐴 = 2, −2, 3 × 2, −2, 3

𝐴 × 𝐴 = { (2, 2),(−2, −2), (2, 3), (−2, 2),(−2, −2), (−2, 3), (3, 2),(3, −2), (3, 3)}

𝐵 × 𝐴 = {1, −4} × 2, −2, 3

𝐵 × 𝐴 = {(1, 2), (1, −2),(1, 3), (−4, 2), (−4, −2), (−4, 3) }

𝒊𝒊 𝑨 = 𝑩 = 𝒑,𝒒

𝐴 × 𝐵 = {𝑝, 𝑞} × 𝑝, 𝑞

𝐴 × 𝐵 = {(𝑝, 𝑝), (𝑝, 𝑞), (𝑞, 𝑝), (𝑞, 𝑞)}

𝐴 × 𝐴 = {𝑝, 𝑞} × 𝑝, 𝑞

𝐴 × 𝐴 = { (𝑝, 𝑝), (𝑝, 𝑞), (𝑞, 𝑝), (𝑞, 𝑞)}

𝐵 × 𝐴 = {𝑝, 𝑞} × 𝑝, 𝑞 2
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𝐵 × 𝐴 = {(𝑝, 𝑝), (𝑝, 𝑞), (𝑞, 𝑝), (𝑞, 𝑞)}

𝒊𝒊𝒊 𝑨 = 𝒎, 𝒏 ,𝑩 = ∅

𝐴 × 𝐵 = {𝑚, 𝑛} ×

𝐴 × 𝐵 =

𝐴 × 𝐴 = {𝑚, 𝑛} × 𝑚, 𝑛

𝐴 × 𝐴 = { (𝑚, 𝑚),(𝑚, 𝑛), (𝑛, 𝑚), (𝑛, 𝑛)}

𝐵 × 𝐴 = { } × 𝑚, 𝑛

𝐵 × 𝐴 = { }

𝟔. 𝑳𝒆𝒕 𝑨 = 𝒙 ∈ 𝕎 ∖ 𝒙 < 𝟐 , 𝑩 = 𝒙 ∈ ℕ ∖ 𝟏 < 𝒙 ≤ 𝟒 𝒂𝒏𝒅 𝑪 = 𝟑, 𝟓 .
𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕 𝒊 𝑨 × 𝑩 ∪ 𝑪 = 𝑨 × 𝑩 ∪ 𝑨 × 𝑪

𝒊𝒊 𝑨 × 𝑩 ∩ 𝑪 = 𝑨 × 𝑩 ∩ 𝑨 × 𝑪 𝒊𝒊𝒊 𝑨 ∪ 𝑩 × 𝑪 = 𝑨 × 𝑪 ∪ 𝑩 × 𝑪

𝐴 = 0,1 , 𝐵 = 2, 3, 4 𝑎𝑛𝑑 𝐶 = 3, 5

𝑖 𝐴 × 𝐵 ∪ 𝐶 = 𝐴 × 𝐵 ∪ 𝐴 × 𝐶

𝐵 ∪ 𝐶 = 2, 3, 4 ∪ 3, 5

𝐵 ∪ 𝐶 = 2, 3, 4, 5

𝐴 × 𝐵 ∪ 𝐶 = {0, 1} × 2,3,4, 5

𝐴 × 𝐵 ∪ 𝐶 = {(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), } … 1
𝑅. 𝐻. 𝑆 = 𝐴 × 𝐵 ∪ 𝐴 × 𝐶

(1, 3), (1, 4), (1, 5)

𝐴 × 𝐵 = {0, 1} × 2,3,4

𝐴 × 𝐵 = {(0, 2), (0, 3), (0, 4), (1, 2), (1, 3), (1, 4)}

𝐴 × 𝐶 = {0, 1} × 3, 5

𝐴 × 𝐶 = { (0, 3), (0, 5), (1, 3), (1, 5)}

𝐴 × 𝐵 ∪ 𝐴 × 𝐶 = 0, 2 , 0, 3 , 0, 4 , 1, 2 , 1, 3 , 1, 4
∪

0, 3 , 0, 5 , 1, 3 , 1, 5

𝐴 × 𝐵 ∪ 𝐴 × 𝐶 = {(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), 1, 3 , } … 2

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 𝐴 × 𝐵 ∪ 𝐶 = 𝐴 × 𝐵 ∪ 𝐴 × 𝐶

1, 4 , 1, 5

𝒊 𝐀 = 𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔, 𝟕 , 𝐁 = 𝟐, 𝟑, 𝟓, 𝟕 𝐚𝐧𝐝 𝐂 = 𝟐

𝐿. 𝐻. 𝑆 = 𝐴 ∩ 𝐵 × 𝐶

A ∩ B = 1,2,3,4,5,6,7 2,3,5,7∩

A ∩ B = 2,3,5,7

A ∩ B × C = 2,3,5,7 × 2

= { 2,2 , 3,2 , 7,2 }… 1, 5,2

𝐴 × 𝐶 = 1,2,3,4,5,6,7 × 2

{ 1,2 , 2,2 }𝐴 × 𝐶 =

R. H.S = A × C ∩ B × C

, 3,2 , 4,2 , 5,2 , 6,2 , 7,2
3
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𝐵 × 𝐶 = 2,3,5,7 × 2

= {𝐵 × 𝐶 2,2 , 3,2 , 7,2 }, 5,2

R. H.S = A × C ∩ B × C

= { 2,2 , 3,2 , 7,2 }… 2, 5,2

From 1 and 2 ∴ L. H. S = R. H. S

𝒊𝒊 𝐀 × 𝑩 − 𝑪 = 𝑨 × 𝑩 − 𝑨 × 𝑪

L. H. S = A × B − C

B − C = 2,3,5,7 2−

B − C = 3,5,7

A × B − C = 1,2,3,4,5,6,7 × 2

{ 1,3 , 2,3= , 3,3 , 4,3 , 5,3 , 6,3 , 7,3 ,

1,5 , 2,5 , 3,5 , 4,5 , 5,5 , 6,5 , 7,5 ,

1,7 , 2,7 , 3,7 , 4,7 , 5,7 , 6,7 , 7,7 } … 1

R. H.S = 𝐴 × 𝐵 − 𝐴 × 𝐶

A × 𝐵 = 1,2,3,4,5,6,7 × 2,3,5,7

A × 𝐵 = { 1,2 , 2,2 , 3,2 , 4,2 , 5,2 , 6,2 , 7,2 ,

1,3 , 2,3 , 3,3 , 4,3 , 5,3 , 6,3 , 7,3 ,

1,5 , 2,5 , 3,5 , 4,5 , 5,5 , 6,5 , 7,5 ,

1,7 , 2,7 , 3,7 , 4,7 , 5,7 , 6,7 , 7,7 }

A × 𝐶 = 1,2,3,4,5,6,7 × 2

A × 𝐶 = { 1,2 , 2,2 , 3,2 , 4,2 , 5,2 , 6,2 , 7,2 }

𝐴 × 𝐵 − 𝐴 × 𝐶 = { 1,3 , 2,3 , 3,3 , 4,3 , 5,3 , 6,3 , 7,3 ,

1,5 , 2,5 , 3,5 , 4,5 , 5,5 , 6,5 , 7,5 ,

1,7 , 2,7 , 3,7 , 4,7 , 5,7 , 6,7 , 7,7 } … 2

From 1 and 2 ∴ L. H. S = R. H. S

𝟕. 𝑳𝒆𝒕 𝑨 = 𝑻𝒉𝒆 𝒔𝒆𝒕 𝒐𝒇 𝒂𝒍𝒍 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝟖,
𝑩 = 𝑻𝒉𝒆 𝒔𝒆𝒕 𝒐𝒇 𝒂𝒍𝒍 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝟖,

𝑪 = 𝑻𝒉𝒆 𝒔𝒆𝒕 𝒐𝒇 𝒆𝒗𝒆𝒏 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓. 𝑽𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕

𝒊𝒊 𝑨 × 𝑩 − 𝑪 = 𝑨 × 𝑩 − 𝑨 × 𝑪

𝒊 𝑨 ∩ 𝑩 × 𝑪 = 𝑨 × 𝑪 ∩ 𝑩 × 𝑪

𝒊 𝐀 = 𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔, 𝟕 , 𝐁 = 𝟐, 𝟑, 𝟓, 𝟕 𝐚𝐧𝐝 𝐂 = 𝟐

𝐿. 𝐻. 𝑆 = 𝐴 ∩ 𝐵 × 𝐶

A ∩ B = 1,2,3,4,5,6,7 2,3,5,7∩

A ∩ B = 2,3,5,7

4
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A ∩ B × C = 2,3,5,7 × 2

= { 2,2 , 3,2 , 7,2 }… 1, 5,2

𝐴 × 𝐶 = 1,2,3,4,5,6,7 × 2

{ 1,2 , 2,2 }𝐴 × 𝐶 =

R. H.S = A × C ∩ B × C

, 3,2 , 4,2 , 5,2 , 6,2 , 7,2

𝐵 × 𝐶 = 2,3,5,7 × 2

𝐵 × 𝐶= { 2,2 , 3,2 , 7,2 }, 5,2

R. H.S = A × C ∩ B × C

{ 1,2 , 2,2 }= , 3,2 , 4,2 , 5,2 , 6,2 , 7,2 ∩ { 2,2 , 3,2 , 7,2 }, 5,2

= { 2,2 , 3,2 , 7,2 }… 2, 5,2

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 ∴ 𝐿. 𝐻. 𝑆 = 𝑅. 𝐻. 𝑆

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟒 𝑳𝒆𝒕 𝑨 = 𝟑, 𝟒, 𝟕, 𝟖 𝒂𝒏𝒅 𝑩 = 𝟏, 𝟕, 𝟏𝟎 . 𝑾𝒉𝒊𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆
𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒕𝒔 𝒂𝒓𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔 𝒇𝒓𝒐𝒎 𝑨 𝒕𝒐 𝑩?

𝒊 𝑹𝟏 = 𝟑, 𝟕 , 𝟒, 𝟕 , 𝟕, 𝟏𝟎 , 𝟖, 𝟏 𝒊𝒊 𝑹𝟐 = {(𝟑, 𝟏), (𝟒, 𝟏𝟐)}

𝒊𝒊𝒊 𝑹𝟑 = {(𝟑, 𝟕), (𝟒, 𝟏𝟎), (𝟕, 𝟕), (𝟕, 𝟖), (𝟖, 𝟏𝟏), (𝟖, 𝟕), (𝟖, 𝟏𝟎)}

𝐴 × 𝐵 = { (3, 1),(3, 7), (3, 10), (4, 1), (4, 7), (4, 10), (7, 1), 7, 7 ,

𝐴 = 3,4,7,8 𝑎𝑛𝑑 𝐵 = 1,7,10

𝐴 × 𝐵 = 3,4,7,8 × 1,7,10

7, 10 ,(8, 1),
8, 7 , (8, 10)}

𝑅1 ⊆ 𝐴 × 𝐵

𝒊 𝑹𝟏 = 𝟑, 𝟕 , 𝟒, 𝟕 , 𝟕, 𝟏𝟎 , 𝟖, 𝟏

∴ 𝑅1 𝑖𝑠 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵

𝐻𝑒𝑟𝑒, 4, 12 ∈ 𝑅2

𝒊𝒊 𝑹𝟐 = {(𝟑, 𝟏), (𝟒, 𝟏𝟐)}

𝑏𝑢𝑡 4, 12 ∉ 𝐴 × 𝐵. 𝑆𝑜, 𝑅2 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵.

𝒊𝒊𝒊 𝑹𝟑 = {(𝟑, 𝟕), (𝟒, 𝟏𝟎), (𝟕, 𝟕), (𝟕, 𝟖), (𝟖, 𝟏𝟏), (𝟖, 𝟕), (𝟖, 𝟏𝟎)}

𝐻𝑒𝑟𝑒, 7, 8 ∈ 𝑅3 𝑏𝑢𝑡 7, 8 ∉ 𝐴 × 𝐵. 𝑆𝑜, 𝑅3 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟓 𝑻𝒉𝒆 𝒂𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎 𝒔𝒉𝒐𝒘𝒔 𝒂 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆
𝒔𝒆𝒕𝒔 𝑷 𝒂𝒏𝒅 𝑸. 𝑾𝒓𝒊𝒕𝒆 𝒕𝒉𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒊𝒏 𝒊 𝑺𝒆𝒕 𝒃𝒖𝒊𝒍𝒅𝒆𝒓 𝒇𝒐𝒓𝒎 𝒊𝒊 𝑹𝒐𝒔𝒕𝒆𝒓 𝒇𝒐𝒓𝒎
(𝒊𝒊𝒊) 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒅𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝒓𝒂𝒏𝒈𝒆 𝒐𝒇 𝑹.

5

6

7

8

3

4

5

𝑷 𝑸

𝑅 = 𝑥, 𝑦 ∖ 𝑦 = 𝑥 − 2 , 𝑥 ∈ 𝑃, 𝑦 ∈ 𝑄

(𝑖) 𝑆𝑒𝑡 𝑏𝑢𝑖𝑙𝑑𝑒𝑟 𝑓𝑜𝑟𝑚 𝑜𝑓

𝑖𝑖 𝑅𝑜𝑠𝑡𝑒𝑟 𝑓𝑜𝑟𝑚 𝑅 = {(5, 3), (6, 4), (7, 5)}

𝑖𝑖𝑖 𝐷𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑅 = 5, 6, 7 𝑎𝑛𝑑 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑅 = 3,4,5

A relation which contains no element is called a “Null relation”.

𝐼𝑓 𝑛 𝐴 = 𝑝, 𝑛 𝐵 = 𝑞, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠
𝑡ℎ𝑎𝑡 𝑒𝑥𝑖𝑠𝑡 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐴 𝑎𝑛𝑑 𝐵 𝑖𝑠 2𝑝𝑞 .

5
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𝟏 . 𝑳𝒆𝒕 𝑨 = 𝟏, 𝟐, 𝟑, 𝟕 𝒂𝒏𝒅 𝑩 = 𝟑, 𝟎, −𝟏, 𝟕 . 𝑾𝒉𝒊𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒔𝒆𝒕𝒔 𝒂𝒓𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔 𝒇𝒓𝒐𝒎 𝑨 𝒕𝒐 𝑩?

𝒊 𝑹𝟏 = 𝟐, 𝟏 , 𝟕, 𝟏 𝒊𝒊 𝑹𝟐 = {(−𝟏,𝟏)}

𝒊𝒊𝒊 𝑹𝟑 = 𝟐, −𝟏 , 𝟕, 𝟕 , 𝟏, 𝟑 𝒊𝒗 𝑹𝟒 = { 𝟕, −𝟏 , 𝟎, 𝟑 , 𝟑, 𝟑 , 𝟎, 𝟕 }

𝐴 × 𝐵 = { (1, 3),(1, 0), (1, −1),(1, 7), (2, 3), (2, 0), (2, −1), 2, 7 ,

𝐴 = 1, 2, 3, 7 𝑎𝑛𝑑 𝐵 = 3, 0, −1, 7 .

𝐴 × 𝐵 = 1, 2, 3, 7 × 3, 0, −1, 7

3, 3 , (3, 0),

3, −1 , 3, 7 , (7, 3) , (7, 0), 7, −1 ,(7, 7) }

𝒊 𝑹𝟏 = {(2,1), (7,1)}

1 ∉ 𝐵 Since 2, 1 and 7, 1 ∉ 𝐴 × 𝐵 . 𝐻𝑒𝑛𝑐𝑒 𝑖𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛

𝐻𝑒𝑟𝑒, −1, 1 ∈ 𝑅2

𝒊𝒊 𝑹𝟐 = {(−𝟏,𝟏)}

𝑏𝑢𝑡 −1, 1 ∉ 𝐴 × 𝐵.
𝑆𝑜, 𝑅2 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵.

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟏. 𝟐

𝒊𝒊𝒊 𝑹𝟑= {(2,–1), (7,7), (1,3)}

R3 is a relation

𝒊𝒗 𝑹𝟒 = { 𝟕, −𝟏 , 𝟎, 𝟑 , 𝟑, 𝟑 , 𝟎, 𝟕 }

𝐻𝑒𝑟𝑒, 0, 3 ∈ 𝑅3 𝑏𝑢𝑡 0, 3 ∉ 𝐴 × 𝐵. 𝑆𝑜, 𝑅3 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵.

𝟐 . 𝑳𝒆𝒕 𝑨 = 𝟏, 𝟐, 𝟑, 𝟒, … , 𝟒𝟓 𝒂𝒏𝒅 𝑹 𝒃𝒆 𝒕𝒉𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒂𝒔
“𝒊𝒔 𝒔𝒒𝒖𝒂𝒓𝒆 𝒐𝒇” 𝒐𝒏 𝑨. 𝑾𝒓𝒊𝒕𝒆 𝑹 𝒂𝒔 𝒂 𝒔𝒖𝒃𝒔𝒆𝒕 𝒐𝒇 𝑨 × 𝑨. 𝑨𝒍𝒔𝒐, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒅𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝒓𝒂𝒏𝒈𝒆 𝒐𝒇 𝑹.

𝐴 = 1, 2, 3, 4, … , 45

𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑎𝑠 “𝑖𝑠 𝑠𝑞𝑢𝑎𝑟𝑒 𝑜𝑓” 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐴

𝑅 𝑖𝑠 𝑠𝑢𝑏𝑠𝑒𝑡 𝑜𝑓 𝐴 × 𝐴

𝑅 = { (1, 1),(4, 2), (9, 3), (16, 4), (25, 5), (36, 6)}

𝐷𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑅 = 1, 4, 9, 16, 25, 36

𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑅 = 1, 2, 3, 4, 5, 6

𝟑 . 𝑨 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝑹 𝒊𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚 𝒕𝒉𝒆 𝒔𝒆𝒕 Τ𝒙,𝒚 𝒚 = 𝒙 + 𝟑, 𝒙 ∈ 𝟎, 𝟏, 𝟐, 𝟑, 𝟒, 𝟓 .

𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒊𝒕𝒔 𝒅𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝒓𝒂𝒏𝒈𝒆.

𝑅 = Τ𝑥, 𝑦 𝑦 = 𝑥 + 3 𝑎𝑛𝑑 𝑥 ∈ 0, 1, 2, 3, 4, 5

𝑦 = 𝑥 + 3
𝑥 = 0, 𝑦 = 0 + 3 𝑦 = 3⟹

𝑥 = 1, 𝑦 = 1 + 3 𝑦 = 4⟹

𝑥 = 2, 𝑦 = 2 + 3 𝑦 = 5⟹

𝑥 = 3, 𝑦 = 3 + 3 𝑦 = 6⟹ 6
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𝑥 = 4, 𝑦 = 4 + 3 𝑦 = 7

𝑥 = 5, 𝑦 = 5 + 3 𝑦 = 8

𝑅 = {(0, 3),(1, 4), (2, 5), (3, 6), (4, 7),(5, 8) }

𝐷𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑅 = 0, 1, 2, 3, 4, 5

𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑅 = 3, 4, 5, 6, 7, 8

⟹

⟹

𝟒. 𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒆𝒂𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔 𝒃𝒚 𝒂 𝒂𝒏 𝒂𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎,
𝒃 𝒂 𝒈𝒓𝒂𝒑𝒉 𝒂𝒏𝒅 𝒄 𝒂 𝒔𝒆𝒕 𝒊𝒏 𝒓𝒐𝒔𝒕𝒆𝒓 𝒇𝒐𝒓𝒎,𝒘𝒉𝒆𝒓𝒆𝒗𝒆𝒓 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆.
𝒊 𝒙,𝒚 |𝒙 = 𝟐𝒚, 𝒙 ∈ 𝟐, 𝟑, 𝟒, 𝟓 ,𝒚 ∈ 𝟏, 𝟐, 𝟑, 𝟒
𝒊𝒊 𝒙, 𝒚 |𝒚 = 𝒙 + 𝟑, 𝒙, 𝒚 𝒂𝒓𝒆 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 < 𝟏𝟎

𝒊 𝒙,𝒚 |𝒙 = 𝟐𝒚, 𝒙 ∈ 𝟐, 𝟑, 𝟒, 𝟓 ,𝒚 ∈ 𝟏, 𝟐, 𝟑, 𝟒

2𝑦 = 𝑥 ⟹ 𝑦 =
𝑥

2

𝑥 = 2; 𝑦 =
2

2
= 1 𝑦 = 1

𝑥 = 4; 𝑦 =
4

2
𝑦 = 2

𝑅 = {(2, 1), (4, 2) }

𝒂) 𝑨𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎

𝑥 𝑦

2

3

4

5

1

2

3

4

⟹

⟹

b) graph

𝑥

𝑦

0 1 2 3 4 5

1

2

3

4

5

2,1

4,2

𝑎) 𝑅𝑜𝑠𝑡𝑒𝑟 𝑓𝑜𝑟𝑚

𝑅 = {(2, 1), (4, 2) }

𝒊𝒊 𝒙, 𝒚 |𝒚 = 𝒙 + 𝟑, 𝒙,𝒚 𝒂𝒓𝒆 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 < 𝟏𝟎

𝑥 = 1, 2, 3, 4, 5, 6, 7, 8, 9

𝑦 = 1, 2, 3, 4, 5, 6, 7, 8, 9 7
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𝑦 = 𝑥 + 3

𝑥 = 1, 𝑦 = 1 + 3 𝑦 = 4

𝑥 = 2, 𝑦 = 2 + 3 𝑦 = 5

𝑥 = 3, 𝑦 = 3 + 3 𝑦 = 6

𝑥 = 4, 𝑦 = 4 + 3 𝑦 = 7

𝑥 = 5, 𝑦 = 5 + 3 𝑦 = 8

𝑥 = 6, 𝑦 = 6 + 3 𝑦 = 9

𝑥 = 7, 𝑦 = 7 + 3 𝑦 = 10 ∉ 𝑦

𝑅 = {(1, 4),(2, 5), (3, 6), (4, 7), (5, 8),(6, 9) }

⟹

⟹

⟹

⟹

⟹

⟹

⟹

𝒂) 𝑨𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎
𝑥 𝑦

1

2

3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

b) graph

𝑥

𝑦

0 1 2 3 4 5

1

2

3

4

5

1,4

2,5

6 7 8 9

6

7

8

9

3,6

4,7

5,8

6,9

8
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𝒂) 𝑹𝒐𝒔𝒕𝒆𝒓 𝒇𝒐𝒓𝒎

𝑅 = {(1, 4),(2, 5), (3, 6), (4, 7), (5, 8),(6, 9) }

5. A company has four categories of employees given by Assistants (A), Clerks (C), 
Managers (M) and an Executive Officer (E). The company provide Rs .10,000, 

Rs. 25,000, Rs .50,000 and Rs.1,00,000 as salaries to the people who work in the 
categories A, C, M and E respectively. If 𝐀𝟏, 𝐀𝟐, 𝐀𝟑, 𝐀𝟒 and 𝐀𝟓 were Assistants; 
𝐂𝟏, 𝐂𝟐, 𝐂𝟑, 𝐂𝟒 were Clerks; 𝐌𝟏, 𝐌𝟐, 𝐌𝟑were managers and 𝐄𝟏, 𝐄𝟐 were Executive
officers and if the relation R is defined by 𝒙R𝒚, where 𝒙 is the salary given to 

person 𝒚, express the relation R through an ordered  pair and an arrow diagram. 
Assistants (A) = {A1 , A2 , A3, A4 , A5}

Clerks (C) = {C1 , C2 , C3, C4}
Manager (M) = {M1, M2,M3}

Executive Officer (E) = {E1 , E2}

𝑆𝑎𝑙𝑎𝑟𝑦 ⟶ Categories

10,000 ⟶ Assistants {A1, A2 , A3 , A4, A5}

25,000 ⟶ Clerks {C1, C2 , C3 , C4}

50,000 ⟶ Manager {M1, M2,M3}

100,000 ⟶ Executive Officer {E1 , E2}

R = { 10,000, A1 , 10,000, A2 , 10,000, A3 , 10,000, A4 , 10,000, A5 ,

25,000, C1 , 25,000, C2 , 25,000, C3 , 25,000, C4 , 50,000, M1 ,

, 100,000, E1 , 100,000, E250,000, M2 , 50,000, M3 }

10,000

25,000

50,000

100,000

𝒂) 𝑨𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎 𝐴1

𝐴2

𝐴3

𝐴4

𝐴5

𝐶1

𝐶2

𝐶3

𝐶4

𝑀1

𝑀2

𝑀3
𝐸1

𝐸2

9
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟏. 𝟔 𝑳𝒆𝒕 𝒙 = 𝟏, 𝟐, 𝟑, 𝟒 𝒂𝒏𝒅 }𝒚 = {𝟐, 𝟒, 𝟔, 𝟖, 𝟏𝟎 𝒂𝒏𝒅
𝑹 = 𝟏, 𝟐 , 𝟐, 𝟒 , 𝟑, 𝟔 , 𝟒, 𝟖 .𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝑹 𝒊𝒔 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒂𝒏𝒅 𝒇𝒊𝒏𝒅

𝒊𝒕𝒔 𝒅𝒐𝒎𝒂𝒊𝒏, 𝒄𝒐 − 𝒅𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝒓𝒂𝒏𝒈𝒆?

𝐺𝑖𝑣𝑒𝑛: 𝑥 = 1,2,3,4 , }𝑦 = {2,4,6,8,10

𝐴𝑙𝑙 𝑡ℎ𝑒 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑖𝑛 𝑋 ℎ𝑎𝑣𝑒 𝑂𝑛𝑙𝑦 𝑜𝑛𝑒 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑌

∴ 𝑅 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝐷𝑜𝑚𝑎𝑖𝑛: }𝑋 = {1,2,3,4

𝐶𝑜 − 𝐷𝑜𝑚𝑎𝑖𝑛: }𝑌 = {2,4,6,8,10

}𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓 = {2,4,6,8

1

2

3

4

2

4

6

8

10

𝑿 𝒀𝑹

𝑅 = 1,2 , 2,4 , 3,6 , 4,8 .

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟏. 𝟑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟏. 𝟕 𝑨 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 ‘𝒇’ 𝒊𝒔 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝒙𝟐 − 𝟐
}𝒘𝒉𝒆𝒓𝒆 𝒙 ∈ {−𝟐,−𝟏, 𝟎, 𝟑 (𝒊) 𝑳𝒊𝒔𝒕 𝒕𝒉𝒆 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔 𝒐𝒇 𝒇 (𝒊𝒊) 𝑰𝒔 𝒇 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏?

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 𝑥2 − 2 }𝑤ℎ𝑒𝑟𝑒 𝑥 ∈ {−2, −1,0,3

∴ 𝑓 = −2,2 , −1, −1 , 0, −2 , 3,7

∴ 𝐸𝑎𝑐ℎ 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑓 ℎ𝑎𝑠 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑚𝑎𝑔𝑒

∴ 𝑓 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝑥 = −2 ⟹

𝑓 𝑥 = 𝑥2 − 2

𝑓 −2 = −2 2 − 2

= 4 − 2 = 2

𝑥 = −1 ⟹ 𝑓 −1 = −1 2 − 2
= 1 − 2 = −1

⟹𝑥 = 0 𝑓 0 = 0 2 − 2

= 0 − 2 = −2

𝑥 = 3 ⟹ 𝑓 3 = 3 2 − 2

= 9 − 2 = 7

−2

−1

0

3

2

−1

−2

7

𝒙 𝒇 𝒙
𝒇

𝒊 𝑹𝟏 = −𝟓,𝒂 , 𝟏, 𝒂 , 𝟑, 𝒃

𝑰𝒇 𝑿 = – 𝟓, 𝟏, 𝟑, 𝟒 𝒂𝒏𝒅 𝒀 = 𝒂,𝒃, 𝒄 ,𝒕𝒉𝒆𝒏 𝒘𝒉𝒊𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔 𝒂𝒓𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒔 𝒇𝒓𝒐𝒎 𝑿 𝒕𝒐 𝒀 ?

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟏. 𝟕

−𝟓

𝟏

𝟑

𝟒

X

𝒂

𝒃

𝒄

Y

𝑅1 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑎𝑠 4 ∈ 𝑋 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 ℎ𝑎𝑣𝑒
𝑎𝑛 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑌
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝑹𝟐 = −𝟓, 𝒃 , 𝟏, 𝒃 , 𝟑, 𝒂 , 𝟒, 𝒄

−𝟓

𝟏

𝟑

𝟒

X

𝒂

𝒃

𝒄

Y

𝑅2 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑎𝑠 𝑒𝑎𝑐ℎ 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 𝑥 ℎ𝑎𝑠 𝑎𝑛 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑦.

𝒊𝒊𝒊 𝑹𝟑 = −𝟓,𝒂 , 𝟏, 𝒂 , 𝟑, 𝒃 , 𝟒, 𝒄 , 𝟏, 𝒃

−𝟓

𝟏

𝟑

𝟒

X
𝒂

𝒃

𝒄

Y

𝑅3 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 1 ∈ 𝑋 ℎ𝑎𝑠 𝑡𝑤𝑜 𝑖𝑚𝑎𝑔𝑒 𝑎 ∈ 𝑌 𝑎𝑛𝑑 𝑏 ∈ 𝑌

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟏. 𝟗 𝑮𝒊𝒗𝒆𝒏 ∶ 𝒇 𝒙 = 𝟐𝒙 − 𝒙𝟐 𝒇𝒊𝒏𝒅 𝒊 𝒇 𝟏 𝒊𝒊 𝒇 𝒙 + 𝟏
(𝒊𝒊𝒊) 𝒇(𝒙) + 𝒇(𝟏)

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 2𝑥 − 𝑥2

𝑖 𝑓 1 = 2 1 − 1 2 = 2 − 1

𝑓 1 = 1

𝑖𝑖 𝑓 𝑥 + 1 = 2 𝑥 + 1 − 𝑥 + 1 2

= 2𝑥 + 2 ሿ− [𝑥2 + 12 + 2𝑥 1

= 2𝑥 + 2 ሿ− [𝑥2 + 1 + 2𝑥

= 2𝑥 + 2 − 𝑥2 − 1 − 2𝑥

= 1 − 𝑥2

𝒊𝒊𝒊 𝒇 𝒙 + 𝒇 𝟏

𝑓 𝑥 + 𝑓 1 = 2𝑥 − 𝑥2 + 1

𝟏. 𝑳𝒆𝒕 𝒇 = 𝒙,𝒚 ∖ 𝒙, 𝒚 ∈ ℕ 𝒂𝒏𝒅 𝒚 = 𝟐𝒙 𝒃𝒆 𝒂 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒐𝒏 𝑵 . 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒅𝒐𝒎𝒂𝒊𝒏 ,𝒄𝒐 − 𝒅𝒐𝒎𝒂𝒊𝒏 𝒂𝒏𝒅 𝒓𝒂𝒏𝒈𝒆 . 𝑰𝒔 𝒕𝒉𝒊𝒔 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏?

𝐺𝑖𝑣𝑒𝑛: 𝑓 = 𝑥, 𝑦 𝑥, 𝑦 ∈ ℕ 𝑎𝑛𝑑 𝑦 = 2𝑥
𝑦 = 𝑓 𝑥 = 2𝑥
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑥 = 1; 𝑓 1 = 2 1 = 2

𝑥 = 2; 𝑓 2 = 2 2 = 4

𝑥 = 3; 𝑓 3 = 2 3 = 6
.
.
.

.

.

.

1

2

3

4

.

.

.

𝑥

1

2

3

4

.

.

.

𝑦𝑓

𝑬𝒂𝒄𝒉 𝒆𝒍𝒆𝒎𝒆𝒏𝒕 𝒊𝒏 𝒙 𝒉𝒂𝒔 𝒐𝒏𝒍𝒚 𝒐𝒏𝒆 𝒊𝒎𝒂𝒈𝒆 𝒊𝒏 𝒚.𝑻𝒉𝒖𝒔,𝒇 𝒊𝒔 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏.

𝐷𝑜𝑚𝑎𝑖𝑛 = 1,2,3, …

𝐶𝑜 − 𝐷𝑜𝑚𝑎𝑖𝑛 = 1,2,3, …

𝑅𝑎𝑛𝑔𝑒 = 2,4,6,8, … … …

𝟐. 𝑳𝒆𝒕 𝑿 = 𝟑, 𝟒, 𝟔, 𝟖 . 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏

𝑹 = 𝒙,𝒇 𝒙 | 𝒙 ∈ 𝑿, 𝒇 𝒙 = 𝒙𝟐 + 𝟏 𝒊𝒔 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇𝒓𝒐𝒎 𝑿 𝒕𝒐 ℕ ?

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑥 = 3,4,6,8

𝑓 𝑥 = 𝑥2 + 1

𝑥 = 3 ⟹ 𝑓 3 = 32 + 1 = 9 + 1

𝑓 3 = 10

𝑥 = 4 ⟹ 𝑓 4 = 42 + 1 = 16 + 1

𝑓 4 = 17

𝑥 = 6 ⟹ 𝑓 6 = 62 + 1 = 36 + 1

𝑓 6 = 37

𝑥 = 8 ⟹ 𝑓 8 = 82 + 1 = 64 + 1

𝑓 6 = 65

3

4

6

8

𝒙

10

17

37

65

𝒚

𝑅 = 3,10 , 4,17 , 6,37 , 8,65

∴ 𝑅: 𝑋 → 𝑁 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝐺𝑖𝑣𝑒𝑛 𝑓: 𝑥 → 𝑥2 − 5𝑥 + 6

𝑓 𝑥 = 𝑥2 − 5𝑥 + 6

= −1 2 − 5 −1 + 6= 1 + 5 + 6 = 12

= 2𝑎 2 − 5 2𝑎 + 6

𝟑. 𝑮𝒊𝒗𝒆𝒏 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇:𝒙 → 𝒙𝟐 − 𝟓𝒙 + 𝟔, 𝒆𝒗𝒂𝒍𝒖𝒂𝒕𝒆
𝒊 𝒇 −𝟏 𝒊𝒊 𝒇 𝟐𝒂 𝒊𝒊𝒊 𝒇 𝟐 𝒊𝒗 𝒇(𝒙 − 𝟏)

= 4a2 − 10a + 6

𝑖

𝑖𝑖 𝑓 2𝑎

𝑓 −1

= 22 − 5 2 + 6 = 4 − 10 + 6 = 0

𝑓 𝑥 − 1

𝑥2 − 2𝑥 + 1 𝑥2

𝑖𝑖𝑖

𝑖𝑣 −5 𝑥 − 1 +6= 𝑥 − 1 2

−5𝑥 +6= +5 − 7𝑥+12

𝑓 2

=

𝑎 − 𝑏 2 = 𝑎2 − 2𝑎𝑏 + 𝑏2

𝑥 − 1 2 = 𝑥2 − 2 × 𝑥 × 1 + 12

= 𝑥2 − 2𝑥 + 1

12



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑦 = 𝑓(𝑥)

𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏
𝒂 𝒇 𝟎 𝒃 𝒇 𝟕 𝒄 𝒇 𝟐 𝒅 𝒇(𝟏𝟎)

𝟒. 𝑨 𝒈𝒓𝒂𝒑𝒉 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒊𝒏𝒈 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒔 𝒇 𝒙 𝒊𝒔 𝒈𝒊𝒗𝒆𝒏 𝒊𝒏 𝒇𝒊𝒈𝒖𝒓𝒆 𝒊𝒕 𝒊𝒔
𝒄𝒍𝒆𝒂𝒓 𝒕𝒉𝒂𝒕 𝒇 𝟗 = 𝟐.

𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏
𝒂 𝒇 𝟎 𝒃 𝒇 𝟕 𝒄 𝒇 𝟐 𝒅 𝒇(𝟏𝟎)

𝒊𝒊 𝑭𝒐𝒓 𝒘𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙 𝒊𝒔 𝒇 𝒙 = 𝟏?
𝒊𝒊𝒊 𝑫𝒆𝒔𝒄𝒓𝒊𝒃𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒂 𝑫𝒐𝒎𝒂𝒊𝒏 𝒃 𝑹𝒂𝒏𝒈𝒆.
𝒊𝒗 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒊𝒎𝒂𝒈𝒆 𝒐𝒇 𝟔 𝒖𝒏𝒅𝒆𝒓 𝒇?

𝐺𝑖𝑣𝑒𝑛:

𝑥 = 0

𝐼𝑛 𝑡ℎ𝑎𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛
𝑙𝑜𝑜𝑘 𝑓𝑜𝑟 𝑦

𝒚 = 𝒇(𝟎) = 𝟗
𝒚 = 𝒇(𝟎) = 𝟗𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ,

𝑥

𝑦

𝒃 𝒇 𝟕

𝐺𝑖𝑣𝑒𝑛: 𝑥 = 7
𝑦 = 𝑓(7) = 6𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ,

𝒚 = 𝒇(𝟕) = 𝟔

𝒄 𝒇 𝟐
𝑥 = 2

𝒚 = 𝒇(𝟐) = 𝟔𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ,

𝒚 = 𝒇(𝟐) = 𝟔

𝒅 𝒇 𝟏𝟎

𝑥 = 10

𝑦 = 𝑓(10) = 0𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ,

𝒚 = 𝒇(𝟏𝟎) = 𝟎

𝐷𝑜𝑚𝑎𝑖𝑛: {𝑥; 0 ≤ 𝑥 ≤ 10, 𝑥 ∈ 𝑅}

𝑅𝑎𝑛𝑔𝑒: ∶ {𝑥; 0 ≤ 𝑥 ≤ 9, 𝑥 ∈ 𝑅}

𝒊𝒊 𝑭𝒐𝒓 𝒘𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙 𝒊𝒔 𝒇 𝒙 = 𝟏?

𝑥

𝑦
𝑦 = 𝑓 𝑥 = 1𝐺𝑖𝑣𝑒𝑛:

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑦 = 1

𝒙 = 𝟗. 𝟓

∴ 𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑥 𝑎𝑡 𝑓 𝑥 = 1 𝑖𝑠 9.5

𝒊𝒊𝒊 𝑫𝒆𝒔𝒄𝒓𝒊𝒃𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒂 𝑫𝒐𝒎𝒂𝒊𝒏 𝒃 𝑹𝒂𝒏𝒈𝒆

𝐼𝑛 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ,𝑎𝑙𝑙 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑥 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝐷𝑜𝑚𝑎𝑖𝑛

𝒊𝒗 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒊𝒎𝒂𝒈𝒆 𝒐𝒇 𝟔 𝒖𝒏𝒅𝒆𝒓 𝒇?

𝐼𝑛 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ,𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑦
𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑅𝑎𝑛𝑔𝑒

𝐼𝑚𝑎𝑔𝑒 𝑜𝑓 6 = 𝑓 6
𝑥

= 5

𝟓. 𝑳𝒆𝒕 𝒇 𝒙 = 𝟐𝒙 + 𝟓. 𝑰𝒇 𝒙 ≠ 𝟎 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅
𝒇 𝒙 + 𝟐 − 𝒇(𝟐)

𝒙

13
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𝑓 𝑥 + 2 = 2 𝑥 + 2 + 5 = 2𝑥

𝑭𝒊𝒏𝒅 𝒇 𝒙 + 𝟐 :

𝑓 𝑥 + 2 = 2𝑥 + 9

= 4 + 5

𝑭𝒊𝒏𝒅 𝒇 𝟐 :

𝑓 2 = 9

+ 4 + 5

𝑓 2 = 2 2 + 5

𝑓 𝑥 + 2 − 𝑓(2)

𝑥
=

2𝑥 + 9 − 9

𝑥
=

2𝑥

𝑥
= 2

𝟔. 𝑨 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇 𝒊𝒔 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝟐𝒙 − 𝟑

𝒊 𝑭𝒊𝒏𝒅
𝒇 𝟎 + 𝒇(𝟏)

𝟐
𝒊𝒊 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇 𝒙 = 𝟎

𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇 𝒙 = 𝒙 𝒊𝒗 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇 𝒙 = 𝒇(𝟏 − 𝒙)

𝒊 𝑭𝒊𝒏𝒅
𝒇 𝟎 + 𝒇(𝟏)

𝟐

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 2𝑥 − 3

𝑃𝑢𝑡 𝑥 = 0 𝑖𝑛 𝑓 𝑥 = 2𝑥 − 3

𝑓 0 = 2 0 − 3 = 0 − 3

𝑓 0 = −3

𝑃𝑢𝑡 𝑥 = 1 𝑖𝑛 𝑓 𝑥 = 2𝑥 − 3

𝑓 1 = 2 1 − 3 = 2 − 3

𝑓 1 = −1

𝑓 0 + 𝑓(1)

2
=

−3 + (−1)

2
=

−4

2
= −2

𝒊𝒊 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇 𝒙 = 𝟎

2𝑥 − 3 = 0 ⟹ 2𝑥 = 3 ⟹ 𝑥 =
3

2
𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇 𝒙 = 𝒙

, 𝐻𝑒𝑟𝑒 𝑓 𝑥 = 2𝑥 − 3𝑓 𝑥 = 𝑥

⟹ 2𝑥 − 𝑥 = 3

𝑥 = 3

𝒊𝒗 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇 𝒙 = 𝟏 − 𝒙

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 1 − 𝑥

2𝑥 − 3 − 1 + 𝑥 = 0

3𝑥 = 4

2𝑥 − 3 = 𝑥

, 𝐻𝑒𝑟𝑒 𝑓 𝑥 = 2𝑥 − 3

2𝑥 − 3 = 1 − 𝑥 ⟹

3𝑥 − 4 = 0 ⟹

𝑥 =
4

3

14
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𝟕. 𝑨𝒏 𝒐𝒑𝒆𝒏 𝒃𝒐𝒙 𝒊𝒔 𝒕𝒐 𝒃𝒆 𝒎𝒂𝒅𝒆 𝒇𝒓𝒐𝒎 𝒂 𝒔𝒒𝒖𝒂𝒓𝒆 𝒑𝒊𝒆𝒄𝒆 𝒐𝒇 𝒎𝒂𝒕𝒆𝒓𝒊𝒂, 𝟐𝟒𝒄𝒎
𝒐𝒏 𝒂 𝒔𝒊𝒅𝒆, 𝒃𝒚 𝒄𝒖𝒕𝒕𝒊𝒏𝒈 𝒆𝒒𝒖𝒂𝒍 𝒔𝒒𝒖𝒂𝒓𝒆𝒔 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒄𝒐𝒓𝒏𝒆𝒓𝒔 𝒂𝒏𝒅 𝒕𝒖𝒓𝒏𝒊𝒏𝒈 𝒖𝒑
𝒕𝒉𝒆 𝒔𝒊𝒅𝒆𝒔 𝒂𝒔 𝒔𝒉𝒐𝒘𝒏𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆.𝑬𝒙𝒑𝒓𝒆𝒔𝒔 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝑽 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒐𝒙 𝒂𝒔
𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒙.

𝐿𝑒𝑛𝑔𝑡ℎ 𝑙 = 𝐵𝑟𝑒𝑎𝑑𝑡ℎ 𝑏

𝑎𝑛𝑑 𝐻𝑒𝑖𝑔ℎ𝑡 ℎ = 𝑥 𝑐𝑚

∴ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑥, 𝑉 = ℓ × 𝑏 × ℎ

= 24 − 2𝑥 × 24 − 2𝑥 × 𝑥

= 24 − 2𝑥 2 × 𝑥

𝐼𝑛 𝑎 𝑆𝑞𝑢𝑎𝑟𝑒, 𝐴𝑙𝑙 𝑠𝑖𝑑𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑏 = 24 − 2𝑥 𝑐𝑚

𝐿𝑒𝑛𝑔𝑡ℎ 𝑙 = 𝐵𝑟𝑒𝑎𝑑𝑡ℎ 𝑏 = 24 − 2𝑥 𝑐𝑚

= [(24)2 + (2𝑥)2ሿ− 2 × 24 × 2𝑥 × 𝑥

= (576 − 96𝑥 + 4𝑥2) × 𝑥

𝑉 = 4𝑥3 − 96𝑥2 + 576𝑥

𝟖. 𝑨 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇 𝒊𝒔 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝟑 − 𝟐𝒙. 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕

𝒇 𝒙𝟐 = 𝒇 𝒙
𝟐

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 3 − 2𝑥

𝑅𝑒𝑝𝑙𝑎𝑐𝑖𝑛𝑔: 𝑥 ⟶ 𝑥2
𝑓 𝑥2 =⟹ 3 − 2(𝑥2)

𝑓 𝑥2 = 3 − 2𝑥2

𝑓 𝑥 = 3 − 2𝑥
𝑆𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠

𝑓 𝑥
2

= 3 − 2𝑥 2

… 1

= (3)2 + (2𝑥)2− 2 × 3 × 2𝑥

𝑓 𝑥
2

= 9 − 12𝑥 + 4𝑥2
… 2

𝑓 𝑥2 = 𝑓 𝑥
2

3 − 2𝑥2 = 9 − 12𝑥 + 4𝑥2 ⟹ 0 = 9 − 12𝑥 + 4𝑥2 + 2𝑥2 − 3

6𝑥2

÷ 6
−12𝑥 + 6 = 0 ⟹ 𝑥2 − 2𝑥 + 1 = 0

×
1

+
−2

−1−1

⟹ 𝑥 − 1 𝑥 − 1 = 0

𝑥 − 1 = 0 ⟹ 𝑥 = 1

𝐺𝑖𝑣𝑒𝑛:

𝑇𝑖𝑚𝑒 = ′𝑡′ ℎ𝑟𝑠𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = ′𝑑′𝑘𝑚 ,

𝟗. 𝑨 𝒑𝒍𝒂𝒏𝒆 𝒊𝒔 𝒇𝒍𝒚𝒊𝒏𝒈 𝒂𝒕 𝒂 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝟓𝟎𝟎𝒌𝒎 𝒑𝒆𝒓 𝒉𝒐𝒖𝒓. 𝑬𝒙𝒑𝒓𝒆𝒔𝒔 𝒕𝒉𝒆
𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 ′𝒅′ 𝒕𝒓𝒂𝒗𝒆𝒍𝒍𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒑𝒍𝒂𝒏𝒆 𝒂𝒔 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒊𝒎𝒆 ′𝒕′ 𝒊𝒏 𝒉𝒐𝒖𝒓𝒔.

𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 = 500 𝑘𝑚/ℎ𝑟

𝑆𝑝𝑒𝑒𝑑 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑖𝑚𝑒
⟹ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑆𝑝𝑒𝑒𝑑 × 𝑇𝑖𝑚𝑒

∴ 𝑑 = 500 𝑡 15
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𝟏𝟎. 𝑻𝒉𝒆 𝒅𝒂𝒕𝒂 𝒊𝒏 𝒕𝒉𝒆 𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝒕𝒂𝒃𝒍𝒆 𝒅𝒆𝒑𝒊𝒄𝒕𝒔 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒂 𝒘𝒐𝒎𝒂𝒏′𝒔
𝒇𝒐𝒓𝒆𝒉𝒂𝒏𝒅 𝒂𝒏𝒅 𝒉𝒆𝒓 𝒄𝒐𝒓𝒓𝒆𝒔𝒑𝒐𝒏𝒅𝒊𝒏𝒈 𝒉𝒆𝒊𝒈𝒉𝒕.𝑩𝒂𝒔𝒆𝒅 𝒐𝒏 𝒕𝒉𝒊𝒔 𝒅𝒂𝒕𝒂,
𝒂 𝒔𝒕𝒖𝒅𝒆𝒏𝒕 𝒇𝒊𝒏𝒅𝒔 𝒂 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒚 𝒂𝒏𝒅 𝒕𝒉𝒆
𝒇𝒐𝒓𝒆𝒉𝒂𝒏𝒅 𝒍𝒆𝒏𝒈𝒕𝒉 𝒙 𝒂𝒔 𝒚 = 𝒂𝒙 + 𝒃, 𝒘𝒉𝒆𝒓𝒆 𝒂,𝒃 𝒂𝒓𝒆 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕𝒔.

𝐋𝐞𝐧𝐠𝐭𝐡 ′𝐱′𝐨𝐟
𝐟𝐨𝐫𝐡𝐚𝐧𝐝 (𝐢𝐧 𝐜𝐦)

𝐇𝐞𝐢𝐠𝐡𝐭 ′𝐲′

(𝐢𝐧 𝐢𝐧𝐜𝐡𝐞𝐬)

𝟒𝟓. 𝟓 𝟔𝟓. 𝟓

𝟑𝟓 𝟓𝟔

𝟒𝟓 𝟔𝟓

𝟓𝟎 𝟔𝟗. 𝟓

𝟓𝟓 𝟕𝟓

𝒊 𝑪𝒉𝒆𝒄𝒌 𝒊𝒇 𝒕𝒉𝒊𝒔 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒊𝒔 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏.
𝒊𝒊 𝑭𝒊𝒏𝒅 𝒂 𝒂𝒏𝒅 𝒃
𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒘𝒐𝒎𝒂𝒏 𝒘𝒉𝒐𝒔𝒆 𝒇𝒐𝒓𝒆𝒉𝒂𝒏𝒅 𝒍𝒆𝒏𝒈𝒕𝒉 𝒊𝒔 𝟒𝟎𝒄𝒎
𝒊𝒗 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒇𝒐𝒓𝒆𝒉𝒂𝒏𝒅 𝒐𝒇 𝒂 𝒘𝒐𝒎𝒂𝒏 𝒊𝒇 𝒉𝒆𝒓 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔

𝟓𝟑. 𝟑 𝒊𝒏𝒄𝒉𝒆𝒔.

𝒊 𝑪𝒉𝒆𝒄𝒌 𝒊𝒇 𝒕𝒉𝒊𝒔 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒊𝒔 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝐿𝑒𝑛𝑔𝑡ℎ ′𝑥′ 𝐻𝑒𝑖𝑔ℎ𝑡 ′𝑦′

45.5

35

45

50

55

65.5

56

65

69.5

74

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝑎𝑟𝑟𝑜𝑤 𝑑𝑖𝑎𝑔𝑟𝑎𝑚, 𝑒𝑎𝑐ℎ 𝑑𝑜𝑚𝑎𝑖𝑛 ℎ𝑎𝑠 𝑎 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑚𝑎𝑔𝑒

𝑯𝒆𝒏𝒄𝒆 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒊𝒔 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝒊𝒊 𝑭𝒊𝒏𝒅 ′𝒂′𝒂𝒏𝒅 ′𝒃′

𝐺𝑖𝑣𝑒𝑛: 𝑦 = 𝑎𝑥 + 𝑏 … (1)

𝑥 = 55, 𝑦 = 75

55𝑎 + 𝑏 = 75 … (2)

𝑥 = 45, 𝑦 = 65 𝑆𝑢𝑏 𝑖𝑛 𝑒𝑞𝑛 (1)

… (3)45𝑎 + 𝑏 = 65
16
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𝑺𝒐𝒍𝒗𝒆 𝟐 𝒂𝒏𝒅 (3) 

55𝑎 + 𝑏 = 75

45𝑎 + 𝑏 = 65

10𝑎 = 10

− − (−)

⟹ 𝑎 =
10

10
⟹ 𝑎 = 1

𝑆𝑢𝑏 𝑎 = 1 𝑖𝑛 𝑒𝑞𝑛 (2)

55 1 + 𝑏 = 75

55𝑎 + 𝑏 = 75

⟹ 55 + 𝑏 = 75

𝑏 = 75 − 55 ⟹ 𝑏 = 20

∴ 𝑎 = 1, 𝑏 = 20

𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒘𝒐𝒎𝒂𝒏 𝒘𝒉𝒐𝒔𝒆 𝒇𝒐𝒓𝒆𝒉𝒂𝒏𝒅 𝒍𝒆𝒏𝒈𝒕𝒉 𝒊𝒔 𝟒𝟎𝒄𝒎

𝑊ℎ𝑒𝑛 𝑥 = 40; 𝑦 = ?

𝑠𝑢𝑏 𝑎 = 1, 𝑏 = 20 𝑖𝑛 𝑦 = 𝑎𝑥 + 𝑏

𝑦 = 𝑥 + 20

𝑊ℎ𝑒𝑛 𝑥 = 40 𝑖𝑛 𝑦 = 𝑥 + 20

𝑦 = 40 + 20 ⟹ 𝑦 = 60

𝒊𝒗 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒇𝒐𝒓𝒆𝒉𝒂𝒏𝒅 𝒐𝒇 𝒂 𝒘𝒐𝒎𝒂𝒏 𝒊𝒇 𝒉𝒆𝒓 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔
𝟓𝟑. 𝟑 𝒊𝒏𝒄𝒉𝒆𝒔

𝑊ℎ𝑒𝑛 𝑦 = 53.3 , 𝑥 =?

𝑆𝑢𝑏 𝑎 = 1, 𝑏 = 20 𝑖𝑛 𝑦 = 𝑎𝑥 + 𝑏

𝑊ℎ𝑒𝑛 𝑦 = 53.3 𝑖𝑛 𝑦 = 𝑥 + 20

𝑦 = 𝑥 + 20

53.3 = 𝑥 + 20 ⟹ 53.3 − 20 = 𝑥

𝑥 = 33.3

Example 1.11 Let 𝑨 = 𝟏, 𝟐, 𝟑, 𝟒 ; 𝑩 = 𝟐, 𝟓, 𝟖, 𝟏𝟏, 𝟏𝟒 be two sets.
Let 𝒇:𝑨 → 𝑩 be a function given by 𝒇 𝒙 = 𝟑𝒙 − 𝟏. Represent this function

(i) as an arrow diagram (ii) in a table form
(iii) as a set of ordered pairs (iv) in a graphical form

Given ∶ A = 1,2,3,4 , B = 2,5,8,11,14

𝑓 𝑥 = 3𝑥 − 1

𝑓 1 = 3 1 − 1 = 3 − 1𝑥 = 1;

𝑥 = 2; 𝑓 2 = 3 2 − 1 = 6 − 1

𝑥 = 3; 𝑓 3 = 3 3 − 1 = 9 − 1

𝑥 = 4; 𝑓 4 = 3 4 − 1 = 12 − 1

= 2

= 5

= 8

= 11

𝐴

1

2

3

4

𝐵

2

5

8

11

(𝒊) 𝑨𝒓𝒓𝒐𝒘 𝑫𝒊𝒂𝒈𝒓𝒂𝒎
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𝒊𝒊 𝑻𝒂𝒃𝒍𝒆 𝑭𝒐𝒓𝒎

𝑥

𝑓(𝑥)

1 2 3 4

2 5 8 11

(𝒊𝒊𝒊) 𝒔𝒆𝒕 𝒐𝒇 𝒐𝒓𝒅𝒆𝒓𝒆𝒅 𝒑𝒂𝒊𝒓𝒔

𝑓 = { 1,2 , 2,5 , 3,8 , 4,11 }

𝒊𝒗 𝑮𝒓𝒂𝒑𝒉𝒊𝒄𝒂𝒍 𝑭𝒐𝒓𝒎

𝑃𝑜𝑖𝑛𝑡𝑠 𝑡𝑜 𝑏𝑒 𝑝𝑙𝑜𝑡𝑡𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑥 − 𝑦 𝑝𝑙𝑎𝑛𝑒

𝟏, 𝟐 , 𝟐, 𝟓 , 𝟑, 𝟖 , 𝟒, 𝟏𝟏

𝑥

𝑦

1      2      3       4       5      6       7     8

11

10

9

8

7

6

5

4

3

2

1

1, 2

2, 5

3, 8

4, 11

Example 1.12. Using horizontal line test, determine which of the following
functions are one-one.

Horizontal  Test:

If the horizontal line meets the curves  in only one point, then the curve 
is one-one function

𝑋𝑋′

𝑌

𝑌′

𝑅𝑒 − 𝑑𝑟𝑎𝑤 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝐺𝑟𝑎𝑝ℎ
𝐷𝑟𝑎𝑤 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑋 − 𝑎𝑥𝑖𝑠
𝑜𝑛 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑐𝑢𝑡𝑠
𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ

𝐻𝑒𝑟𝑒, 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑐𝑢𝑡𝑠 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑛𝑙𝑦 𝑜𝑛𝑒 𝑡𝑖𝑚𝑒
𝑯𝒆𝒏𝒄𝒆 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

.
𝑃

1 time

𝑅𝑒 − 𝑑𝑟𝑎𝑤 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝐺𝑟𝑎𝑝ℎ
𝐷𝑟𝑎𝑤 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑋 − 𝑋′

𝑜𝑛 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑐𝑢𝑡𝑠
𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ

𝐻𝑒𝑟𝑒, 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑐𝑢𝑡𝑠 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑛 𝑡𝑤𝑜 𝑡𝑖𝑚𝑒𝑠

𝑯𝒆𝒏𝒄𝒆 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒏𝒐𝒕 𝒂 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

. .
𝑃 𝑄

1 time2 time
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𝑅𝑒 − 𝑑𝑟𝑎𝑤 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝐺𝑟𝑎𝑝ℎ

𝐷𝑟𝑎𝑤 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑋 − 𝑋′

𝑜𝑛 𝑡ℎ𝑒 𝐺𝑟𝑎𝑝ℎ

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑐𝑢𝑡𝑠 𝑡ℎ𝑒
𝑔𝑟𝑎𝑝ℎ
𝐻𝑒𝑟𝑒, 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑙𝑖𝑛𝑒 𝑐𝑢𝑡𝑠 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑖𝑛 𝑜𝑛𝑙𝑦 𝑜𝑛𝑒 𝑡𝑖𝑚𝑒

𝑯𝒆𝒏𝒄𝒆 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

.
𝑃

1 time

𝐴 = 1, 2, 3 ,𝐵 = {4, 5, 6, 7}

𝑓 = 1,4 , 2,5 , 3,6 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐴 𝑡𝑜 𝐵

𝐻𝑒𝑛𝑐𝑒 𝑓 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝐵𝑢𝑡, 𝐸𝑙𝑒𝑚𝑒𝑛𝑡 7 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 ℎ𝑎𝑣𝑒
𝑎𝑛𝑦 𝑝𝑟𝑒 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑑𝑜𝑚𝑎𝑖𝑛

𝐻𝑒𝑛𝑐𝑒 𝑓 𝑖𝑠 𝑛𝑜𝑡 𝑜𝑛𝑡𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏𝟑 𝑳𝒆𝒕 𝑨 = 𝟏, 𝟐, 𝟑 , 𝑩 = 𝟒, 𝟓, 𝟔, 𝟕 𝒂𝒏𝒅 𝒇 = 𝟏, 𝟒 , 𝟐, 𝟓 , 𝟑, 𝟔
𝒃𝒆 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇𝒓𝒐𝒎 𝑨 𝒕𝒐 𝑩. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒇 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒃𝒖𝒕 𝒏𝒐𝒕 𝒐𝒏𝒕𝒐
𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏.

𝐺𝑖𝑣𝑒𝑛:
𝑨

1

2

3

𝑩

4

5

6

7

𝑨𝒓𝒓𝒐𝒘 𝑫𝒊𝒂𝒈𝒓𝒂𝒎

𝒇

𝐹𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝐴 ℎ𝑎𝑣𝑒 𝑎 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡
𝑖𝑚𝑎𝑔𝑒𝑠 𝑖𝑛 𝐵

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝑎𝑟𝑟𝑜𝑤 𝑑𝑖𝑎𝑔𝑟𝑎𝑚 ,

𝐻𝑒𝑛𝑐𝑒 𝑓 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑜𝑛𝑡𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏𝟒. 𝑰𝒇 𝐀 = −𝟐,−𝟏, 𝟎, 𝟏, 𝟐 𝒂𝒏𝒅 𝒇:𝑨 → 𝑩 𝒊𝒔 𝒂𝒏 𝒐𝒏𝒕𝒐 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏
𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝒙𝟐 + 𝒙 + 𝟏 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝑩

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐴 = −2,−1,0,1,2 𝑎𝑛𝑑 𝑓 𝑥 = 𝑥2 + 𝑥 + 1

𝑓 −2 = −2 2 + −2 + 1 = 4 − 2 + 1 = 3

𝑓 −1 = −1 2 + −1 + 1 = 1 − 1 + 1 = 1

𝑓 0 = 0 2 + 0 + 1 = 0 + 1 + 1 = 1

𝑓 1 = 1 2 + 1 + 1 = 1 + 1 + 1 = 3

𝑓 2 = 2 2 + 2 + 1 = 4 + 2 + 1 = 7

∵ 𝑓 𝑖𝑠 𝑎𝑛 𝑜𝑛𝑡𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛, 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓 = 𝐵 = 𝑐𝑜 − 𝑑𝑜𝑚𝑖𝑎𝑛 𝑜𝑓 𝑓
∴ 𝐵 = {1,3,7}

𝑥 = −2,

𝑥 = −1,

𝑥 = 0,

𝑥 = 1,

𝑥 = 2,

𝑨

−2

−1

0

𝑩

1

3

7

𝑨𝒓𝒓𝒐𝒘 𝑫𝒊𝒂𝒈𝒓𝒂𝒎

𝒇

1

2
Onto function:
𝐸𝑣𝑒𝑟𝑦 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 𝐵 ℎ𝑎𝑠 𝑎 𝑝𝑟𝑒 − 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝐴

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏𝟓. 𝑳𝒆𝒕 𝒇 𝒃𝒆 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝐟: ℕ ⟶ ℕ 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝟑𝒙 + 𝟐,

𝒙 ∈ ℕ 𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒊𝒎𝒂𝒈𝒆𝒔 𝒐𝒇 𝟏, 𝟐, 𝟑 (𝒊𝒊) 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒆 − 𝒊𝒎𝒂𝒈𝒆𝒔 𝟐𝟗, 𝟓𝟑
(𝒊𝒊𝒊) 𝑰𝒅𝒆𝒏𝒕𝒊𝒇𝒚 𝒕𝒉𝒆 𝒕𝒚𝒑𝒆 𝒐𝒇 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑓: ℕ ⟶ ℕ 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 𝑥 = 3𝑥 + 2
19
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𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒊𝒎𝒂𝒈𝒆𝒔 𝒐𝒇 𝟏, 𝟐, 𝟑

𝑥 = 1, 𝑓 1 = 3 1 + 2 = 5

𝑥 = 2, 𝑓 2 = 3 2 + 2

= 3 + 2

= 6 + 2

𝑥 = 3,

= 8

𝑓 3 = 3 3 + 2 = 9 + 2 = 11
𝑇ℎ𝑒 𝑖𝑚𝑎𝑔𝑒 𝑜𝑓 1, 2, 3 𝑎𝑟𝑒 5, 8, 11 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦

𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒆 − 𝒊𝒎𝒂𝒈𝒆 𝒐𝒇 𝟐𝟗 , 𝟓𝟑

𝐼𝑓 𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑝𝑟𝑒𝑖𝑚𝑎𝑔𝑒 𝑜𝑓 29 , 𝑡ℎ𝑒𝑛 𝑓 𝑥 = 29

3𝑥 + 2 = 29

3𝑥 = 27

⟹ 3𝑥 = 29 − 2

⟹ 𝑥 =
27

3

9

𝑥 = 9

𝐼𝑓 𝑥 𝑖𝑠 𝑡ℎ𝑒 𝑝𝑟𝑒 𝑖𝑚𝑎𝑔𝑒 𝑜𝑓 53, 𝑡ℎ𝑒𝑛 𝑓 𝑥 = 53

3𝑥 + 2 = 53 ⟹ 3𝑥 = 53 − 2

3𝑥 = 51 ⟹ 𝑥 =
51

3
17

𝑥 = 17

∴ 𝑇ℎ𝑒 𝑝𝑟𝑒 𝑖𝑚𝑎𝑔𝑒 𝑜𝑓 29 𝑎𝑛𝑑 53 𝑎𝑟𝑒 9 𝑎𝑛𝑑 17 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦

(𝒊𝒊𝒊) 𝑰𝒅𝒆𝒏𝒕𝒊𝒇𝒚 𝒕𝒉𝒆 𝒕𝒚𝒑𝒆 𝒐𝒇 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

1
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3

4
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.
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ℕ
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𝑖𝑖𝑖 𝑆𝑖𝑛𝑐𝑒, 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 ℕ 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑖𝑚𝑎𝑔𝑒𝑠
𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛,

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑓 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑛 𝑜𝑛𝑡𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛.
𝑖. 𝑒 𝑓 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛.

𝐵𝑢𝑡 𝑡ℎ𝑒 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓 = 5,8,11,14,17, … 𝑖𝑠 𝑎 𝑠𝑢𝑏𝑠𝑒𝑡 𝑜𝑓 ℕ

𝑻𝒉𝒖𝒔 𝒇 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝐶𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑓 𝑖𝑠 ℕ

𝑻𝒉𝒖𝒔 𝒇 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒂𝒏𝒅 𝒊𝒏𝒕𝒐 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏𝟔. 𝑭𝒐𝒓𝒆𝒏𝒔𝒊𝒄 𝒔𝒄𝒊𝒆𝒏𝒕𝒊𝒔𝒕𝒔 𝒄𝒂𝒏 𝒅𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒏 𝒄𝒎𝒔
𝒐𝒇 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒃𝒂𝒔𝒆𝒅 𝒐𝒏 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒕𝒉𝒊𝒈𝒉 𝒃𝒐𝒏𝒆.𝑻𝒉𝒆𝒚 𝒖𝒔𝒖𝒂𝒍𝒍𝒚 𝒅𝒐
𝒔𝒐 𝒖𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒉 𝒃 = 𝟐. 𝟒𝟕𝒃 + 𝟓𝟒. 𝟏𝟎 𝒘𝒉𝒆𝒓𝒆 𝒃 𝒊𝒔 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉
𝒐𝒇 𝒕𝒉𝒊𝒈𝒉 𝒃𝒐𝒏𝒆 . (𝒊) 𝑪𝒉𝒆𝒄𝒌 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒉 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆

𝒊𝒊 𝑨𝒍𝒔𝒐 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒊𝒇 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒉𝒊𝒔 𝒕𝒉𝒊𝒈𝒉 𝒃𝒐𝒏𝒆
𝒊𝒔 𝟓𝟎𝒄𝒎𝒔.

𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒉𝒊𝒈𝒉 𝒃𝒐𝒏𝒆 𝒊𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒊𝒔
𝟏𝟒𝟕. 𝟗𝟔 𝒄𝒎𝒔.

𝑊𝑒 𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑎𝑡 ℎ 𝑏1 = ℎ(𝑏2)

(𝒊) 𝑪𝒉𝒆𝒄𝒌 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒉 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆

𝐺𝑖𝑣𝑒𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛: ℎ 𝑏 = 2.47𝑏 + 54.10
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2.47𝑏1 + 54.10 = 2.47𝑏2 + 54.10 ⟹ 2.47𝑏1 = 2.47𝑏2

𝑏1 = 𝑏2 ∴ ℎ 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒

𝐺𝑖𝑣𝑒𝑛: 𝑏 = 50

ℎ 50 = 2.47 × 50 + 54.10

𝒊𝒊 𝑨𝒍𝒔𝒐 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒊𝒇 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒉𝒊𝒔 𝒕𝒉𝒊𝒈𝒉 𝒃𝒐𝒏𝒆
𝒊𝒔 𝟓𝟎𝒄𝒎𝒔.

⟹ ℎ 50 = 123.5 + 54.10

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 = 177.6 𝑐𝑚𝑠

𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒉𝒊𝒈𝒉 𝒃𝒐𝒏𝒆 𝒊𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒊𝒔
𝟏𝟒𝟕. 𝟗𝟔 𝒄𝒎𝒔.

𝐺𝑖𝑣𝑒𝑛: ℎ(𝑏) = 147.96

2.47𝑏 + 54.10 = 147.96 ⟹ 2.47𝑏 = 147.96 − 54.10

2.47𝑏 = 147.96 − 54.10 ⟹ 2.47𝑏 = 93.86

9386)247 (3
741

1976

8

1976

0
𝑏 =

93.86

2.47
⟹ 𝑏 =

9386

247
⟹ 𝑏 = 38

∴ 𝐿𝑒𝑛𝑔𝑡ℎ = 38 𝑐𝑚𝑠

Example 1.17. Let f be a function from R to R defined by 𝐟 𝐱 = 𝟑𝐱 − 𝟓. Find 
the values of ‘a’ and ‘b’ given that (a,4) and (1,b) belong to f. 

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑓 𝑥 = 3𝑥 − 5

𝑖 𝑎, 4 ⟹
𝑥, 𝑓 𝑥

𝑥 = 𝑎 𝑎𝑛𝑑 𝑓 𝑥 = 4

𝑓 𝑥 = 4 ⟹ 3𝑥 − 5 = 4
𝑤ℎ𝑒𝑟𝑒 𝑥 = 𝑎

3𝑎 − 5 = 4 ⟹ 3𝑎 = 4 + 5

3𝑎 = 9 ⟹
3

𝑎 = 3

𝑖𝑖 1, 𝑏 ⟹
𝑥, 𝑓 𝑥

𝑥 = 1 𝑎𝑛𝑑 𝑓 𝑥 = 𝑏

𝑓 𝑥 = 𝑏 ⟹ 3𝑥 − 5 = 𝑏
𝑤ℎ𝑒𝑟𝑒 𝑥 = 1

3 1 − 5 = 𝑏 ⟹ 𝑏 = 3 − 5

𝑏 = −2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏𝟖. 𝑻𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝑺 𝒊𝒏 𝒌𝒎𝒔 𝒕𝒓𝒂𝒗𝒆𝒍𝒍𝒆𝒅 𝒃𝒚 𝒂 𝒑𝒂𝒓𝒕𝒊𝒄𝒍𝒆 𝒊𝒏 𝒕𝒊𝒎𝒆

‘𝒕’ 𝒉𝒐𝒖𝒓𝒔 𝒊𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚 𝐒 𝐭 =
𝐭𝟐 + 𝐭

𝟐
. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒕𝒓𝒂𝒗𝒆𝒍𝒍𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆

𝒑𝒂𝒓𝒕𝒊𝒄𝒍𝒆 𝒂𝒇𝒕𝒆𝒓. 𝒊 𝒕𝒉𝒓𝒆𝒆 𝒂𝒏𝒅 𝒉𝒂𝒍𝒇 𝒉𝒐𝒖𝒓𝒔 𝒊𝒊 𝒆𝒊𝒈𝒉𝒕 𝒉𝒐𝒖𝒓𝒔 𝒂𝒏𝒅 𝒇𝒊𝒇𝒕𝒆𝒆𝒏
𝒎𝒊𝒏𝒖𝒕𝒆𝒔

𝑇ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 𝑖𝑛 𝑡𝑖𝑚𝑒 𝑡 ℎ𝑜𝑢𝑟𝑠 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦

𝑆 𝑡 =
𝑡2 + 𝑡

2

𝐺𝑖𝑣𝑒𝑛:
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(𝒊) 𝑻𝒉𝒓𝒆𝒆 𝒂𝒏𝒅 𝑯𝒂𝒍𝒇 𝑯𝒐𝒖𝒓𝒔

𝑆 𝑡 =
3.5 2 + 3.5

2

𝑡 = 3.5;

60 𝑀𝑖𝑛𝑢𝑡𝑒𝑠 → 1 𝐻𝑜𝑢𝑟
30 𝑀𝑖𝑛𝑢𝑡𝑒𝑠 → 0.5 𝐻𝑜𝑢𝑟

𝑇ℎ𝑟𝑒𝑒 ℎ𝑜𝑢𝑟𝑠 = 3

𝐻𝑎𝑙𝑓 ℎ𝑜𝑢𝑟𝑠 (30 𝑀𝑖𝑛𝑢𝑡𝑒𝑠)

𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑟𝑠 = 3.5

=
12.25 + 3.5

2
=

15.75

2

7.875

= 0.5

= 7.875

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑖𝑛 3.5 ℎ𝑜𝑢𝑟𝑠 𝑖𝑠 7.875𝑘𝑚𝑠

(𝒊𝒊) 𝑬𝒊𝒈𝒉𝒕 𝑯𝒐𝒖𝒓𝒔 𝒂𝒏𝒅 𝑭𝒊𝒇𝒕𝒆𝒆𝒏 𝑴𝒊𝒏𝒖𝒕𝒆𝒔

𝑆 𝑡 =
8.25 2 + 8.25

2

𝐸𝑖𝑔ℎ𝑡 𝐻𝑜𝑢𝑟𝑠 = 8 60 𝑀𝑖𝑛𝑢𝑡𝑒𝑠 → 1 𝐻𝑜𝑢𝑟
30 𝑀𝑖𝑛𝑢𝑡𝑒𝑠 → 0.5 𝐻𝑜𝑢𝑟
15 𝑀𝑖𝑛𝑢𝑡𝑒𝑠 → 0.25 𝐻𝑜𝑢𝑟

𝐹𝑖𝑓𝑡𝑒𝑒𝑛 𝑀𝑖𝑛𝑢𝑡𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑟𝑠 = 8.25

𝑡 = 8.25;

= 0.25

𝑆 𝑡 =
𝑡2 + 𝑡

2

=
68.0625 + 8.25

2
=

76.3125

2
= 38.15625

38.15625

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑖𝑛 8.25 ℎ𝑜𝑢𝑟𝑠 𝑖𝑠 38.16𝑘𝑚𝑠 (𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒𝑙𝑦)

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟏𝟗. 𝑰𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇:ℝ → ℝ defined by

𝒇 𝒙 = ቐ
𝟐𝒙 + 𝟕, 𝒙 < −𝟐

𝒙𝟐 − 𝟐, −𝟐 ≤ 𝒙 < 𝟑
𝟑𝒙 − 𝟐, 𝒙 ≥ 𝟑

𝑻𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒊 𝒇 𝟒 𝒊𝒊 𝒇 −𝟐 𝒊𝒊𝒊 𝒇 𝟒 + 𝟐𝒇 𝟏

(𝒊𝒗)
𝒇 𝟏 − 𝟑𝒇(𝟒)

𝒇(−𝟑)

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
(𝑥 < −2)

𝑓 𝑥 = 2𝑥 + 7

–5 –4 –3 –2 –1 0 1 2 3 4 5

)

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼
(−2 ≤ 𝑥 < 3)

𝑓 𝑥 = 𝑥2 − 2

[ )[

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼
(𝑥 ≥ 3)

𝑓 𝑥 = 3𝑥 − 2

𝒊 𝒇(𝟒)

𝑥 = 4; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 3𝑥 − 2

𝑓 4 = 3 × 4 − 2 = 12 − 2

𝑓 4 = 10

𝒊𝒊 𝒇(−𝟐)
𝑥 = −2; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

∴ 𝑓 𝑥 = 𝑥2 − 2

𝑓 −2 = −2 2 − 2

𝑓 −2 = 2

= 4 − 2 = 2
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–5 –4 –3 –2 –1 0 1 2 3 4 5

)[ )[

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
(𝑥 < −2)

𝑓 𝑥 = 2𝑥 + 7

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼
(−2 ≤ 𝑥 < 3)

𝑓 𝑥 = 𝑥2 − 2

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼
(𝑥 ≥ 3)

𝑓 𝑥 = 3𝑥 − 2

𝒊𝒊𝒊 𝒇 𝟒 + 𝟐𝒇(𝟏)

𝑥 = 4; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 3𝑥 − 2

𝑇𝑜 𝑓𝑖𝑛𝑑 ∶ 𝑓 4

𝑓 4 = 3 × 4 − 2 = 12 − 2

𝑓 4 = 10

𝑇𝑜 𝑓𝑖𝑛𝑑 ∶ 𝑓 1

𝑥 = 1; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

∴ 𝑓 𝑥 = 𝑥2 − 2

𝑓 1 = 12 − 2 = 1 − 2

𝑓 1 = −1

𝑓 4 + 2𝑓 1 = 10 + 2 −1

= 10 − 2

𝑓 4 + 2𝑓 1 = 8

𝒊𝒊𝒊
𝒇 𝟏 − 𝟑𝒇(𝟒)

𝒇(−𝟑)

𝑇𝑜 𝐹𝑖𝑛𝑑 𝑓 −3

–5 –4 –3 –2 –1 0 1 2 3 4 5

)[ )[

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
(𝑥 < −2)

𝑓 𝑥 = 2𝑥 + 7

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼
(−2 ≤ 𝑥 < 3)

𝑓 𝑥 = 𝑥2 − 2

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼
(𝑥 ≥ 3)

𝑓 𝑥 = 3𝑥 − 2

𝑥 = −3; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

∴ 𝑓 𝑥 = 2𝑥 + 7

𝑓 −3 = 2 −3 + 7

𝑓 −3 = 1

= −6 + 7

𝑓 1 − 3𝑓 4

𝑓(−3)
=

−1 − 3(10)

1
=

−1 − 30

1

𝑓 1 − 3𝑓 4

𝑓(−3)
= −31

1. Determine whether the graph given below represent functions. Give reason
for your answer concerning each graph.
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𝑖 𝑇ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑑𝑜 𝑛𝑜𝑡 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑠𝑖𝑛𝑐𝑒 𝑖𝑡 𝑚𝑒𝑒𝑡𝑠 𝑦 𝑎𝑥𝑖𝑠 𝑎𝑡 2 𝑝𝑜𝑖𝑛𝑡𝑠

𝑖𝑖 𝑇ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑎𝑠 𝑖𝑡, 𝑚𝑒𝑒𝑡𝑠 𝑥 − 𝑎𝑥𝑖𝑠 𝑜𝑟 𝑦 − 𝑎𝑥𝑖𝑠 𝑎𝑡
𝑜𝑛𝑙𝑦 𝑜𝑛𝑒 𝑝𝑜𝑖𝑛𝑡

𝑖𝑖𝑖 𝑇ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑑𝑜 𝑛𝑜𝑡 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑠𝑖𝑛𝑐𝑒 𝑖𝑡 𝑚𝑒𝑒𝑡𝑠 𝑦 𝑎𝑥𝑖𝑠 𝑎𝑡 2 𝑝𝑜𝑖𝑛𝑡𝑠

𝑖𝑣 𝑇ℎ𝑒 𝑙𝑖𝑛𝑒 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑎𝑠 𝑖𝑡 𝑚𝑒𝑒𝑡𝑠 𝑎𝑥𝑒𝑠 𝑎𝑡 𝑜𝑟𝑖𝑔𝑖𝑛

.

.

.

.

.

. .

𝟐. 𝐋𝐞𝐭 𝐟: 𝑨 ⟶ 𝑩 𝒃𝒆 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒅𝒆𝒇𝒊𝒏𝒆 𝒃𝒚 𝐟 𝐱 =
𝒙

𝟐
− 𝟏, 𝒘𝒉𝒆𝒓𝒆

𝑨 = {𝟐, 𝟒, 𝟔, 𝟏𝟎, 𝟏𝟐}, 𝑩 = 𝟎, 𝟏, 𝟐, 𝟒, 𝟓, 𝟗 . 𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒇 𝒃𝒚
𝒊 𝒔𝒆𝒕 𝒐𝒇 𝒐𝒓𝒅𝒆𝒓𝒆𝒅 𝒑𝒂𝒊𝒓𝒔 𝒊𝒊 𝒂 𝒕𝒂𝒃𝒍𝒆 (𝒊𝒊𝒊) 𝒂𝒏 𝒂𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎

(𝒊𝒗) 𝒂 𝑮𝒓𝒂𝒑𝒉

G𝑖𝑣𝑒𝑛 ∶ 𝐴 = 2,4,6,10,12 , 𝐵 = 0,1,2,4,5,9

𝑓 𝑥 =
𝑥

2
− 1

𝑓 2 =𝑥 = 2;
2

2
− 1 = 1 − 1= 0

𝑥 = 4; 𝑓 4 =
4

2
− 1 = 2 − 1= 1

𝑥 = 6; 𝑓 6 =
6

2
− 1 = 3 − 1= 2

𝑥 = 10; 𝑓 10 =
10

2
− 1 = 5 − 1 = 4

𝑥 = 12; 𝑓 12 =
12

2
− 1 = 6 − 1= 5

(𝒊) 𝑨𝒓𝒓𝒐𝒘 𝑫𝒊𝒂𝒈𝒓𝒂𝒎

𝑨 𝑩

2

4

6

10

12

0
1

2

4

5

9

𝒊𝒊 𝑻𝒂𝒃𝒍𝒆 𝑭𝒐𝒓𝒎

𝑥

𝑓(𝑥)

2 4 6 10

0 1 2 4

(𝒊𝒊𝒊) 𝒔𝒆𝒕 𝒐𝒇 𝒐𝒓𝒅𝒆𝒓𝒆𝒅 𝒑𝒂𝒊𝒓𝒔 𝑓 = { 2,0 , 4,1 , 6,2 , 10,4 , (12,5)}

12

5

𝒊𝒗 𝑮𝒓𝒂𝒑𝒉𝒊𝒄𝒂𝒍 𝑭𝒐𝒓𝒎

Points to be plotted are 𝟐, 𝟎 , 𝟒, 𝟏 , 𝟔, 𝟐 , 𝟏𝟎, 𝟒 , (𝟏𝟐, 𝟓)
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𝑥

𝑦

1      2      3       4       5      6       7     8      9     10      11     12

11

10

9

8

7

6

5

4

3

2

1

2, 0

4, 1

6, 2

10,4

12,5

𝟑. 𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇 𝒙 = { 𝟏, 𝟐 , 𝟐, 𝟐 , 𝟑, 𝟐 , 𝟒, 𝟑 , 𝟓, 𝟒 }
𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒊) 𝒂𝒏 𝒂𝒓𝒓𝒐𝒘 𝒅𝒊𝒂𝒈𝒓𝒂𝒎 𝒊𝒊 𝒂 𝒕𝒂𝒃𝒍𝒆 𝒇𝒐𝒓𝒎 (𝒊𝒊𝒊) 𝒂 𝑮𝒓𝒂𝒑𝒉

𝑓 𝑥 = { 1, 2 , 2, 2 , 3, 2 , 4, 3 , 5, 4 }G𝑖𝑣𝑒𝑛:

(𝒊) 𝑨𝒓𝒓𝒐𝒘 𝑫𝒊𝒂𝒈𝒓𝒂𝒎

𝐴 𝐵

1

2

3

4

5

2
3

4

𝒊𝒊 𝑻𝒂𝒃𝒍𝒆 𝑭𝒐𝒓𝒎

𝑥

𝑓(𝑥)

1 2 3 4

2 2 2 3

(𝒊𝒊𝒊) 𝒔𝒆𝒕 𝒐𝒇 𝒐𝒓𝒅𝒆𝒓𝒆𝒅 𝒑𝒂𝒊𝒓𝒔

𝑓 = { 1,2 , 2,2 , 3,2 , 4,3 , (5,4)}

5

4

𝒊𝒗 𝑮𝒓𝒂𝒑𝒉𝒊𝒄𝒂𝒍 𝑭𝒐𝒓𝒎

𝑃𝑜𝑖𝑛𝑡𝑠 𝑡𝑜 𝑏𝑒 𝑝𝑙𝑜𝑡𝑡𝑒𝑑 𝑜𝑛 𝑡ℎ𝑒 𝑥 − 𝑦 𝑝𝑙𝑎𝑛𝑒 𝑎𝑟𝑒
𝟏, 𝟐 , 𝟐, 𝟐 , 𝟑, 𝟐 , 𝟒, 𝟑 , (𝟓, 𝟒)
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𝐺𝑖𝑣𝑒𝑛: 𝑓: 𝑁 → 𝑁 & 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 𝑥 = 2𝑥 − 1

𝑥 = 1

𝟒. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇:𝑵 → 𝑵 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒇 𝒙 = 𝟐𝒙 − 𝟏 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆
𝒃𝒖𝒕 𝒏𝒐𝒕 𝒐𝒏𝒕𝒐.

𝑓 1 = 2 1 − 1⟹ = 1= 2 − 1

𝑥 = 2

𝑥 = 3

𝑓 2 = 2 2 − 1⟹

𝑓 3 = 2 3 − 1⟹
= 4 − 1 = 3

= 6 − 1 = 5

𝑥 = 4 𝑓 4 = 2 4 − 1⟹ = 8 − 1 = 7

1

2

3

4

.

.

.

ℕ

1

2

3

4

5

6

7

8

9

10

11

.

.

ℕ𝑓

𝑓: 𝑁 → 𝑁 𝑎𝑛𝑑 𝑓𝑜𝑟 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑖𝑛 𝑑𝑜𝑚𝑎𝑖𝑛

ℎ𝑎𝑣𝑖𝑛𝑔 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑖𝑚𝑎𝑔𝑒𝑠 𝑖𝑛 𝑐𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛

∴ 𝒇 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝑐𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛 𝑖𝑛 𝑁

𝑅𝑎𝑛𝑔𝑒 = 1,3,5,7, … …

𝑅𝑎𝑛𝑔𝑒 ≠ 𝐶𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛

∴ 𝒇 𝒊𝒔 𝒏𝒐𝒕 𝒐𝒏𝒕𝒐 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝐺𝑖𝑣𝑒𝑛: 𝑓: 𝑁 → 𝑁 & 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 𝑚 = 𝑚2 + 𝑚 + 3

5. Show that the function f:N → N defined by 𝒇 𝒎 = 𝒎𝟐 + 𝒎 + 𝟑
is one−one function.

𝑓 𝑚 = 𝑚2 + 𝑚 + 3

𝑚 = 1 ⟹ 𝑓 1 = 12 + 1 + 3 = 1 + 1 + 3 = 5

𝑚 = 2 ⟹ 𝑓 2 = 22 + 2 + 3 = 4 + 2 + 3 = 10

𝑚 = 3 ⟹ 𝑓 3 = 32 + 3 + 3 = 9 + 3 + 3 = 15

𝐹𝑜𝑟 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝑑𝑜𝑚𝑎𝑖𝑛 ℎ𝑎𝑣𝑖𝑛𝑔 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑐𝑜 𝑑𝑜𝑚𝑎𝑖𝑛

∴ 𝒇 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝟔. 𝑳𝒆𝒕 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒} 𝒂𝒏𝒅 𝑩 = 𝑵. 𝑳𝒆𝒕 𝒇: 𝑨 → 𝑩 𝒃𝒆 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇(𝒙) = 𝒙𝟑

𝒕𝒉𝒆𝒏, 𝒊 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝒐𝒇 𝒇 (𝒊𝒊) 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒚 𝒕𝒉𝒆 𝒕𝒚𝒑𝒆 𝒐𝒇 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

A = 1, 2, 3, 4 ; B = 𝑁 = { 1, 2, 3, 4, … . }

𝑓 𝑥 = 𝑥3

𝑥 = 1 ; 𝑓 1 = 13

𝑥 = 2 ; 𝑓 2 = 23

𝑥 = 3 ; 𝑓 3 = 33

𝑥 = 4 ; 𝑓 4 = 43

= 1

= 8

= 27

= 64

𝑖 𝑅𝑎𝑛𝑔𝑒 = {1, 8, 27, 64}
𝑖𝑖 𝑓 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒 𝑓𝑢𝑛𝑐𝑡𝑜𝑖𝑛
𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 ℎ𝑎𝑣𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑖𝑚𝑎𝑔𝑒𝑠

𝑓 𝑖𝑠 𝑖𝑛𝑡𝑜 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑅𝑎𝑛𝑔𝑒 ≠ 𝐶𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛
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7. In each of the following cases state whether the function is bijective or not.
justify your answer.

(𝒊) 𝒇: 𝑹 → 𝑹 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝟐𝒙 + 𝟏

(𝒊𝒊) 𝒇:𝑹 → 𝑹 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒇 𝒙 = 𝟑 − 𝟒𝒙𝟐

𝐺𝑖𝑣𝑒𝑛: 𝑓: 𝑅 → 𝑅 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 𝑥 = 2𝑥 + 1

𝐿𝑒𝑡 𝑓 𝑥1 = 𝑓(𝑥2) ⟹ 2𝑥1 + 1 = 2𝑥2 + 1

2𝑥1 = 2𝑥2
⟹ 2𝑥1 = 2𝑥2

𝑥1 = 𝑥2

∴ 𝒇 𝒊𝒔 𝒐𝒏𝒆 𝒕𝒐 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝐿𝑒𝑡 𝑢𝑠 𝑡𝑎𝑘𝑒, 𝑦 = 2𝑥 + 1 𝑊. 𝐾. 𝑇 𝑦 = 𝑓 𝑥

2𝑥 = 𝑦 − 1⟹ 𝑥 =
𝑦 − 1

2

𝑓 𝑥 = 2𝑥 + 1 ⟹ 𝑓 𝑥 = 2
𝑦 − 1

2
+ 1 ⟹ 𝑓 𝑥 = 𝑦 − 1 + 1

𝑓 𝑥 = 𝑦

∴ 𝒇 𝒊𝒔 𝒐𝒏𝒕𝒐 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

∴ 𝒇 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒂𝒏𝒅 𝒐𝒏𝒕𝒐 ⟹ 𝒇 𝒊𝒔 𝒃𝒊𝒋𝒆𝒄𝒕𝒊𝒗𝒆

𝑖𝑖 𝑓: 𝑅 → 𝑅 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝑓 𝑥 = 3 − 4𝑥2

𝐿𝑒𝑡, 𝑓 𝑥1 = 𝑓(𝑥2) 3 − 4𝑥1
2 = 3 − 4𝑥2

2⟹

−4𝑥1
2 = −4𝑥2

2 ⟹ 𝑥1
2 = 𝑥2

2 ⟹ 𝑥1 = 𝑥2 𝑜𝑟 𝑥1 = −𝑥2

𝒇 𝒊𝒔 𝒏𝒐𝒕 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏

𝐸𝑥𝑎𝑚𝑝𝑙𝑒:𝑊ℎ𝑒𝑛 𝑥 = −1, 𝑓 𝑥 = 𝑓 −1 = 3 − 4 −1 2 = 3 − 4 1 = 3 − 4 = −1

𝑊ℎ𝑒𝑛 𝑥 = 1, 𝑓 𝑥 = 𝑓 1 = 3 − 4 1 2 = 3 − 4 1 = 3 − 4 = −1

𝑇𝑤𝑜 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑖𝑛 𝑑𝑜𝑚𝑎𝑖𝑛 ℎ𝑎𝑣𝑒 𝑠𝑎𝑚𝑒 𝑖𝑚𝑎𝑔𝑒𝑠 𝑖𝑛 𝑐𝑜 − 𝑑𝑜𝑚𝑎𝑖𝑛

𝐴𝑙𝑠𝑜, 𝑎𝑛𝑦 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜 − 𝑑𝑜𝑚𝑖𝑎𝑛 𝑖𝑠 𝑛𝑜𝑡 𝑖𝑚𝑎𝑔𝑒 𝑜𝑓 𝑎𝑛𝑦
𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑥 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛

∴ 𝒇 𝒊𝒔 𝒏𝒐𝒕 𝒐𝒏𝒕𝒐

∴ 𝒇 𝒊𝒔 𝒏𝒐𝒕 𝒐𝒃𝒋𝒆𝒄𝒕𝒊𝒗𝒆

𝟖. 𝑳𝒆𝒕 𝑨 = −𝟏, 𝟏 𝒂𝒏𝒅 𝑩 = 𝟎, 𝟐 . 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇:𝑨 → 𝑩 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚
𝒇 𝒙 = 𝒂𝒙 + 𝒃 is 𝒂𝒏 𝒐𝒏𝒕𝒐 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏? 𝑭𝒊𝒏𝒅 ‘𝒂’ 𝒂𝒏𝒅 ‘𝒃’

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑓 𝑥 = 𝑎𝑥 + 𝑏

… 1

𝑖 𝑖𝑓 𝑥 = −1 𝑎𝑛𝑑 𝑓 −1 = 0

𝑎𝑛𝑑 𝐴 = −1,1 , 𝐵 = 0,2

𝑓 −1 = 𝑎 −1 + 𝑏 ⟹ 0 = −𝑎 + 𝑏

−𝑎 + 𝑏 = 0

𝑖𝑖 𝑖𝑓 𝑥 = 1 𝑎𝑛𝑑 𝑓 1 = 2
27
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… 2𝑎 + 𝑏 = 2

𝑆𝑜𝑙𝑣𝑒 1 & 2

2𝑏 = 2

−𝑎 + 𝑏 = 0

𝑎 + 𝑏 = 2

1 ⟹

2 ⟹
⟹1 𝑏 = 1

𝑆𝑢𝑏 𝑏 = 1 𝑖𝑛 𝑒𝑞 (2) 𝑎 + 𝑏 = 2

𝑎 + 1 = 2⟹ 𝑎 = 2 − 1 ⟹ 𝑎 = 1

−1

1

0

2

𝑨 𝑩
𝒇

𝑓 1 = 𝑎 1 + 𝑏 ⟹ 2 = 𝑎 + 𝑏

𝟗. 𝑰𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = ൞

𝒙 + 𝟐 𝒊𝒇 𝒙 > 𝟏
𝟐 𝒊𝒇 −𝟏 ≤ 𝒙 ≤ 𝟏

𝒙 − 𝟏 𝒊𝒇 −𝟑 < 𝒙 < −𝟏

𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒊 𝒇 𝟑 𝒊𝒊 𝒇 𝟎 𝒊𝒊𝒊 𝒇 −𝟏. 𝟓 (𝒊𝒗) 𝒇 𝟐 + 𝒇(−𝟐)

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
−3 < 𝑥 < −1

𝑓 𝑥 = 𝑥 − 1

–5 –4 –3 –2 –1 0 1 2 3 4 5

)

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼
−1 ≤ 𝑥 ≤ 1

𝑓 𝑥 = 2

[

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼
(𝑥 > 1)

𝑓 𝑥 = 𝑥 + 2

𝒊 𝒇(𝟑)

𝑥 = 3; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 𝑥 + 2

𝑓 3 = 3 + 2 = 5

𝑓 3 = 5

𝑖𝑖 𝑓(0)
𝑥 = 0; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

∴ 𝑓 𝑥 = 2

𝑓 0 = 2

( ሿ(

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
−3 < 𝑥 < −1

𝑓 𝑥 = 𝑥 − 1

–5 –4 –3 –2 –1 0 1 2 3 4 5

)

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼
−1 ≤ 𝑥 ≤ 1

𝑓 𝑥 = 2

[

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼
(𝑥 > 1)

𝑓 𝑥 = 𝑥 + 2

( ሿ(

𝒊𝒊𝒊 𝒇(𝟏. 𝟓)

𝑥 = 1.5; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

1.5

∴ 𝑓 𝑥 = 𝑥 + 2

𝑓 1.5 = 1.5 + 2= 3.5

𝑓 1.5 = 3.5

𝑖𝑣 𝑓 2 + 𝑓(−2)

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(2)

𝑥 = 2; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 𝑥 + 2

𝑓 2 = 2 + 2 = 4

𝑓 2 = 4

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(−2)

𝑥 = −2; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 𝑥 − 1

𝑓 −2 = −2 − 1 = −3

𝑓 −2 = −3

𝑁𝑜𝑤,𝑓 2 + 𝑓 −2 = 4 + (−3) = 4 − 3

𝒇 𝟐 + 𝒇 −𝟐 = 𝟏
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10. A function 𝒇: −𝟓, 𝟗 → 𝑹 is defined as follows:

𝒇 𝒙 = ൞

𝟔𝒙 + 𝟏 𝒊𝒇 − 𝟓 ≤ 𝒙 < 𝟐

𝟓𝒙𝟐 − 𝟏 𝒊𝒇 𝟐 ≤ 𝒙 < 𝟔
𝟑𝒙 − 𝟒 𝒊𝒇 𝟔 ≤ 𝒙 < 𝟗

𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒊 𝒇 −𝟑 + 𝒇 𝟐 𝒊𝒊 𝒇 𝟕 − 𝒇 𝟏 𝒊𝒊𝒊 𝟐𝒇 𝟒 + 𝒇 𝟖

(𝒊𝒗)
𝟐𝒇 −𝟐 − 𝒇(𝟔)

𝒇 𝟒 + 𝒇(−𝟐)

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
−5 < 𝑥 < 2

𝑓 𝑥 = 6𝑥 + 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

2 ≤ 𝑥 < 6

𝑓 𝑥 = 𝟓𝒙𝟐 − 𝟏

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼
6 ≤ 𝑥 < 9

𝑓 𝑥 = 3𝑥 − 4

0 1 2 3 4 5 6−1−2−3−4−5 7 8 9
( )[ )[ )

𝑖 𝑓 −3 + 𝑓(2)

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(−3)

𝑥 = −3; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼

∴ 𝑓 𝑥 = 6𝑥 + 1

𝑓 −3 = 6 −3 + 1 = −18 + 1= −17

𝑓 −3 = −17

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(2)

𝑥 = 2; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

∴ 𝑓 𝑥 = 5𝑥2 − 1

𝑓 2 = 5 2 2 − 1= 5 4 − 1

𝑓 2 = 20 − 1 ⟹ 𝑓 −3 = 19

𝑁𝑜𝑤 𝑓 −3 + 𝑓(2) = −17 + 19

𝑓 −3 + 𝑓(2) = 2

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
−5 < 𝑥 < 2

𝑓 𝑥 = 6𝑥 + 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

2 ≤ 𝑥 < 6

𝑓 𝑥 = 5𝑥2 − 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

6 ≤ 𝑥 < 9

𝑓 𝑥 = 3𝑥 − 4

0 1 2 3 4 5 6−1−2−3−4−5 7 8 9
( )[ )[ )

𝒊𝒊 𝒇 𝟕 − 𝒇(𝟏)

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(7)

𝑥 = 7; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 3𝑥 − 4

𝑓 7 = 3 7 − 4 = 21 − 4

𝑓 7 = 17

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(1)

𝑥 = 1; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼

∴ 𝑓 𝑥 = 6𝑥 + 1

𝑓 7 = 6 1 + 1 = 6 + 1

𝑓 1 = 7

𝑁𝑜𝑤 𝑓 7 − 𝑓(1) = 17 − 7

𝑓 7 − 𝑓(1) = 10
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𝒊𝒊𝒊 𝟐𝒇 𝟒 + 𝒇(𝟖)

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(4)

𝑥 = 4; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

∴ 𝑓 𝑥 = 5𝑥2 − 1

𝑓 4 = 5 4 2 − 1= 5 16 − 1

= 80 − 1
𝑓 4 = 79

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(8)

𝑥 = 8; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 3𝑥 − 4

𝑓 8 = 3 8 − 4 = 24 − 4

𝑓 8 = 20
𝑁𝑜𝑤 2𝑓 4 + 𝑓(8) = 2 79 + 20

= 158 + 20

2𝑓 4 + 𝑓 8 = 178

𝒊𝒗)
𝟐𝒇 −𝟐 − 𝒇(𝟔)

𝒇 𝟒 + 𝒇(−𝟐)

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(−2)

𝑥 = −2; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
−5 < 𝑥 < 2

𝑓 𝑥 = 6𝑥 + 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

2 ≤ 𝑥 < 6

𝑓 𝑥 = 5𝑥2 − 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

6 ≤ 𝑥 < 9

𝑓 𝑥 = 3𝑥 − 4

0 1 2 3 4 5 6−1−2−3−4−5 7 8 9
( )[ )[ )

∴ 𝑓 𝑥 = 6𝑥 + 1

𝑓 −2 = 6 −2 + 1= −12 + 1

𝑓 −2 = −11

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼
−5 < 𝑥 < 2

𝑓 𝑥 = 6𝑥 + 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼

2 ≤ 𝑥 < 6

𝑓 𝑥 = 5𝑥2 − 1
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

6 ≤ 𝑥 < 9

𝑓 𝑥 = 3𝑥 − 4

0 1 2 3 4 5 6−1−2−3−4−5 7 8 9
( )[ )[ )

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓(6)

𝑥 = 6; 𝑖𝑡 𝑙𝑖𝑒𝑠 𝑖𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 − 𝐼𝐼𝐼

∴ 𝑓 𝑥 = 3𝑥 − 4

𝑓 6 = 3 6 − 4 = 18 − 4

𝑓 6 = 14

2𝑓 −2 − 𝑓(6)

𝑓 4 + 𝑓(−2)
=

2 −11 − 14

79 + (−11)
=

−22 − 14

79 − 11
=

−36

68

𝟗

𝟏𝟕

2𝑓 −2 − 𝑓(6)

𝑓 4 + 𝑓(−2)
=

−9

17
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𝟏𝟏. 𝑻𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝑺 𝒂𝒏 𝒐𝒃𝒋𝒆𝒄𝒕 𝒕𝒓𝒂𝒗𝒆𝒍𝒔 𝒖𝒏𝒅𝒆𝒓 𝒕𝒉𝒆 𝒊𝒏𝒇𝒍𝒖𝒆𝒏𝒄𝒆 𝒐𝒇 𝒈𝒓𝒂𝒗𝒊𝒕𝒚 𝒊𝒏

𝒕𝒊𝒎𝒆 𝒕 𝒔𝒆𝒄𝒐𝒏𝒅𝒔 𝒊𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚 𝑺 𝒕 =
𝟏

𝟐
𝒈𝒕𝟐 + 𝒂𝒕 + 𝒃 𝑾𝒉𝒆𝒓𝒆, (𝒈 𝒊𝒔 𝒕𝒉𝒆

𝒂𝒄𝒄𝒆𝒍𝒆𝒓𝒂𝒕𝒊𝒐𝒏 𝒅𝒖𝒆 𝒕𝒐 𝒈𝒓𝒂𝒗𝒊𝒕𝒚), 𝒂,𝒃 𝒂𝒓𝒆 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕𝒔.𝑪𝒉𝒆𝒄𝒌 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏
𝑺 𝒕 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆.

𝑆 𝑡 =
1

2
𝑔𝑡2 + 𝑎𝑡 + 𝑏

𝑇𝑜 𝑣𝑒𝑟𝑖𝑓𝑦 𝑆 𝑡 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒, 𝐿𝑒𝑡 𝑢𝑠 𝑡𝑎𝑘𝑒 𝑆 𝑡1 = 𝑆(𝑡2)

𝐺𝑖𝑣𝑒𝑛:

1

2
𝑔𝑡1

2 + 𝑎𝑡1 + 𝑏 =
1

2
𝑔𝑡2

2 + 𝑎𝑡2 + 𝑏 ⟹
1

2
𝑔𝑡1

2 + 𝑎𝑡1 =
1

2
𝑔𝑡2

2 + 𝑎𝑡2

1

2
𝑔𝑡1

2 −
1

2
𝑔𝑡2

2 + 𝑎𝑡1 − 𝑎𝑡2 = 0 ⟹
1

2
𝑔 𝑡1

2 − 𝑡2
2 + 𝑎 𝑡1 − 𝑡2 = 0

1

2
𝑔 𝑡1 + 𝑡2 𝑡1 − 𝑡2 + 𝑎 𝑡1 − 𝑡2 = 0 ⟹ 𝑡1 − 𝑡2

1

2
𝑔 𝑡1 − 𝑡2 + 𝑎 = 0

𝑡1 − 𝑡2 = 0, ∵
1

2
𝑔 𝑡1 − 𝑡2 + 𝑎 ≠ 0

𝑡1 = 𝑡2
𝐻𝑒𝑛𝑐𝑒 𝑖𝑡 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒

𝟏𝟐. 𝑻𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 ‘𝒕’ 𝒘𝒉𝒊𝒄𝒉 𝒎𝒂𝒑𝒔 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒊𝒏 𝑪𝒆𝒍𝒔𝒊𝒖𝒔 𝑪 𝒊𝒏𝒕𝒐
𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒊𝒏 𝑭𝒂𝒉𝒓𝒆𝒏𝒉𝒆𝒊𝒕 𝑭 𝒊𝒔 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒕 𝑪 = 𝑭 𝒘𝒉𝒆𝒓𝒆

𝑭 =
𝟗𝑪

𝟓
+ 𝟑𝟐 . 𝑭𝒊𝒏𝒅: 𝒊 𝒕 𝟎 𝒊𝒊 𝒕 𝟐𝟖 𝒊𝒊𝒊 𝒕 −𝟏𝟎

𝒊𝒗 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝑪 𝒘𝒉𝒆𝒏 𝒕 𝑪 = 𝟐𝟏𝟐 𝒗 𝒕𝒉𝒆 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒘𝒉𝒆𝒏 𝒕𝒉𝒆

𝑪𝒆𝒍𝒔𝒊𝒖𝒔 𝒗𝒂𝒍𝒖𝒆 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝑭𝒂𝒉𝒓𝒆𝒏𝒉𝒆𝒊𝒕 𝒗𝒂𝒍𝒖𝒆

𝐺𝑖𝑣𝑒𝑛: 𝐹 =
9𝐶

5
+ 32

𝒊 𝒕(𝟎)
𝒊𝒊 𝒕 𝟐𝟖

𝐹 = 82.4

𝐹 =
9 × 0

5
+ 32

𝑎𝑛𝑑 𝑡(𝐶) = 𝐹

𝐹 = 32

= 0 + 32

𝐻𝑒𝑟𝑒 𝐶 = 0

𝐹 =
9 28

5
+ 32 =

252

5
+ 32= 50.4 + 32

𝑤ℎ𝑒𝑟𝑒 𝐶 = 28

𝐹 =
9 −10

5
+ 32

𝒊𝒊𝒊 𝒕(−𝟏𝟎)

𝐻𝑒𝑟𝑒 𝐶 = −10
2

= −18 + 32

𝐹 = 14

𝒊𝒗 𝒘𝒉𝒆𝒏 𝒕 𝑪 = 𝟐𝟏𝟐 = 𝐹

𝐹 =
9𝐶

5
+ 32 ⟹ 212 =

9𝐶

5
+ 32

212 − 32 =
9𝐶

5
⟹ 9𝐶

5
= 180

20
⟹ ∴ 𝐶 = 100𝐶 = 180 ×

5

9

31



BLUE STARS HR.SEC SCHOOL
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BLUE STARS HR.SEC SCHOOL

𝒗 𝒕𝒉𝒆 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒘𝒉𝒆𝒏 𝒕𝒉𝒆 𝑪𝒆𝒍𝒔𝒊𝒖𝒔 𝒗𝒂𝒍𝒖𝒆 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆

𝑭𝒂𝒉𝒓𝒆𝒏𝒉𝒆𝒊𝒕 𝒗𝒂𝒍𝒖𝒆

𝑤ℎ𝑒𝑛 𝐶 = 𝐹

𝐹 =
9𝐶

5
+ 32 ⟹ 𝐶 =

9𝐶

5
+ 32

𝐶 −
9𝐶

5
= 32 ⟹ 5𝐶 − 9𝐶

5
= 32 ⟹ −4𝐶

5
= 32

−4𝐶 = 32 × 5
8

⟹ −𝐶 = 40 ⟹ 𝐶 = −40℃

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 2𝑥 + 1 𝑎𝑛𝑑 𝑔 𝑥 = 𝑥2 − 2

𝑇𝑜 𝑃𝑟𝑜𝑣𝑒: 𝑓𝜊𝑔 = 𝑔𝜊𝑓

𝑓𝑜𝑔 = 𝑓𝑜𝑔(𝑥) = 𝑓(𝑔 𝑥 )

= 𝑓(𝑥2 − 2)

𝑔𝑜𝑓 = 𝑔𝑜𝑓(𝑥) = 𝑔 𝑓 𝑥

= 2 𝑥2 − 2 + 1 = 2𝑥2 − 4 + 1

= 𝑔(2𝑥 + 1) = 2𝑥 + 1 2 − 2 = 4𝑥2 + 4𝑥 + 1 − 2

𝒈𝒐𝒇 = 𝟒𝒙𝟐 + 𝟒𝒙 − 𝟏

𝒈𝒐𝒇 𝒙 ≠ 𝒇𝒐𝒈(𝒙)

𝒇𝒐𝒈 = 𝟐𝒙𝟐 − 𝟑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟐𝟎 𝑭𝒊𝒏𝒅 𝒇𝒐𝒈 𝒂𝒏𝒅 𝒈𝒐𝒇 𝒘𝒉𝒆𝒏 𝒇 𝒙 = 𝟐𝒙 + 𝟏 𝒂𝒏𝒅 𝒈 𝒙 = 𝒙𝟐 − 𝟐

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

… (𝟏)

… (𝟐)

𝐿𝑒𝑡 𝑓2 𝑥 = 2𝑥2 − 5𝑥 + 3 𝑎𝑛𝑑 𝑓1 𝑥 = 𝑥

𝑇ℎ𝑒𝑛 𝑓 𝑥 = 2𝑥2 − 5𝑥 + 3 = 𝑓2 𝑥

= 𝑓1 𝑓2(𝑥)

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟐𝟏. 𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇 𝒙 = 𝟐𝒙𝟐 − 𝟓𝒙 + 𝟑 𝒂𝒔 𝒂
𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒘𝒐 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒔.

𝑓(𝑥) = 𝑓1𝑓2(𝑥)

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑓 𝑥 = 3𝑥 − 2, 𝑔 𝑥 = 2𝑥 + 𝑘
𝑓𝑜𝑔 𝑥 = 𝑔𝑜𝑓(𝑥)

𝑓𝑜𝑔 𝑥 = 𝑓 𝑔 𝑥 = 6𝑥 + 3𝑘 − 2

𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑒 𝑏𝑜𝑡ℎ 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 1

6𝑘 + 3𝑘 − 2 = 6𝑘 − 4 + 𝑘

= 6𝑥 − 4 + 𝑘

3𝑘 − 𝑘 = −4 + 2

𝑔𝑜𝑓 𝑥 = 𝑔 𝑓 𝑥

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟐𝟐. 𝑰𝒇 𝒇 𝒙 = 𝟑𝒙 − 𝟐, 𝒈 𝒙 = 𝟐𝒙 + 𝒌 𝒂𝒏𝒅 𝒊𝒇 𝒇𝒐𝒈 = 𝒈𝒐𝒇, 𝒕𝒉𝒆𝒏
𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒌.

… (1)

= 𝑓 2𝑥 + 𝑘 = 3 2𝑥 + 𝑘 − 2

= 𝑔 3𝑥 − 2 = 2 3𝑥 − 2 + 𝑘
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BLUE STARS HR.SEC SCHOOL
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BLUE STARS HR.SEC SCHOOL

2𝑘 = −2 𝑘 = −1⟹

𝐺𝑖𝑣𝑒𝑛: 𝑓𝑜𝑓 𝑘 = 5 𝑤ℎ𝑒𝑟𝑒 𝑓 𝑘 = 2𝑘 − 1

𝑓𝑜𝑓 𝑘 = 5

𝑓 𝑓 𝑘 = 5 𝑓 2𝑘 − 1 = 1

2 2𝑘 − 1 − 1 = 5 4𝑘 − 2 − 1 = 5

4𝑘 − 3 = 5

𝑘 = 2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟐𝟑 𝑭𝒊𝒏𝒅 𝒌 𝒊𝒇 𝒇𝒐𝒇(𝒌) = 𝟓 𝒘𝒉𝒆𝒓𝒆 𝒇 𝒌 = 𝟐𝒌 − 𝟏

4𝑘 = 5 + 3

4𝑘 = 8 𝑘 =
8

4

2

⟹

⟹

⟹

⟹ ⟹

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 2𝑥 + 3, 𝑔 𝑥 = 1 − 2𝑥, ℎ 𝑥 = 3𝑥

𝑇𝑜 𝑃𝑟𝑜𝑣𝑒: 𝑓𝜊 𝑔𝜊ℎ = (𝑓𝜊𝑔)𝜊ℎ

𝑓𝑜𝑔 = 𝑓𝜊𝑔 𝑥

= 𝑓(1 − 2𝑥)

𝑓𝜊𝑔 𝑥 = 5 − 4𝑥

𝑓𝜊𝑔 𝜊ℎ = 𝑓𝜊𝑔(ℎ 𝑥 )

= 2 1 − 2𝑥 + 3 = 2 − 4𝑥 + 3

= 𝑓𝜊𝑔[3𝑥ሿ= 5 − 4(3𝑥)

𝑓𝜊𝑔(ℎ 𝑥 ) = 5 − 12𝑥

𝑔𝑜ℎ = 𝑔𝑜ℎ(𝑥)

= 𝑔(3𝑥)

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟐𝟒. 𝑭𝒊𝒏𝒅 𝒇 𝒙 = 𝟐𝒙 + 𝟑, 𝒈 𝒙 = 𝟏 − 𝟐𝒙 𝒂𝒏𝒅 𝒉 𝒙 = 𝟑𝒙, 
𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒇𝒐 𝒈𝒐𝒉 = 𝒇𝒐𝒈 𝒐𝒉

𝑔𝑜ℎ(𝑥) = 1 − 6𝑥

= 1 − 2(3𝑥)

… (1)

= 𝑓(𝑔 𝑥 )

= 𝑔(ℎ 𝑥 )

𝑓𝑜 𝑔𝑜ℎ = 𝑓𝑜 𝑔𝑜ℎ 𝑥

= 𝑓 𝑔𝑜ℎ 𝑥 = 𝑓(1 − 6𝑥)

= 2 1 − 6𝑥 + 3= 2 − 12𝑥 + 3

. 𝐼𝑡 𝑖𝑠 𝑝𝑟𝑜𝑣𝑒𝑑

𝑓𝑜(𝑔𝑜ℎ) 𝑥 = 5 − 12𝑥

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

𝑓𝜊𝑔 𝜊ℎ = 𝑓𝑜 𝑔𝑜ℎ

… (2)

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟏. 𝟐𝟓. 𝑭𝒊𝒏𝒅 𝒙 𝒊𝒇 𝒈𝒇𝒇 𝒙 = 𝒇𝒈𝒈 𝒙 , 𝒈𝒊𝒗𝒆𝒏 𝒇 𝒙 = 𝟑𝒙 + 𝟏
𝒂𝒏𝒅 𝒈 𝒙 = 𝒙 + 𝟑.
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝐹𝑖𝑛𝑑: 𝑥 if 𝑔𝑓𝑓 𝑥 = 𝑓𝑔𝑔 𝑥

= 𝑔 𝑓 3𝑥 + 1 = 𝑔 3 3𝑥 + 1 + 1 = 𝑔 9𝑥 + 3 + 1

= 𝑔 9𝑥 + 4 = 9𝑥 + 4 + 3

𝑔𝑓𝑓(𝑥) = 9𝑥 + 7

𝑔𝑓𝑓(𝑥) = 𝑔 𝑓[𝑓 𝑥 ሿ

… (1)

… 2

𝑓𝑔𝑔 𝑥 = 𝑓 𝑔 𝑔 𝑥

= 𝑓 𝑔 𝑥 + 3 = 𝑓 𝑥 + 3 + 3 = 𝑓 𝑥 + 6

= 3 𝑥 + 6 + 1

𝑓𝑔𝑔 𝑥 = 3𝑥 + 19

= 3𝑥 + 18 + 1

… (3)

𝐹𝑟𝑜𝑚 1 , 𝑔𝑓𝑓 𝑥 = 𝑓𝑔𝑔 𝑥

9𝑥 + 7 = 3𝑥 + 19 9𝑥 − 3𝑥 + 7 − 19 = 0⟹

6𝑥 − 12 = 0 6𝑥 = 122⟹ ⟹ 𝑥 = 2

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 3𝑥 + 1, 𝑔 𝑥 = 𝑥 + 3

𝑖 𝑓 𝑥 = 𝑥 − 6, 𝑔 𝑥 = 𝑥2

𝑓𝑜𝑔 = 𝑓𝑜𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(𝑥2)

𝑔𝑜𝑓 = 𝑔𝑜𝑓(𝑥) = 𝑔 𝑓 𝑥

𝑓𝑜𝑔 = 𝑥2 − 6

= 𝑔[𝑥 − 6ሿ = (𝑥 − 6)2

𝑔𝑜𝑓 = 𝑥2 − 12𝑥 + 36

∴ 𝑓𝑜𝑔 ≠ 𝑔𝑜𝑓

𝟏. 𝑼𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒔 𝒇 𝒂𝒏𝒅 𝒈 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘, 𝒇𝒊𝒏𝒅 𝒇𝒐𝒈𝒂𝒏𝒅 𝒈𝒐𝒇.

𝒊 𝒇 𝒙 = 𝒙 − 𝟔. 𝒈 𝒙 = 𝒙𝟐 𝒊𝒊 𝒇 𝒙 =
𝟐

𝒙
, 𝒈 𝒙 = 𝟐𝒙𝟐 − 𝟏

𝒊𝒊𝒊 𝒇 𝒙 =
𝒙 + 𝟔

𝟑
, 𝒈 𝒙 = 𝟑 − 𝒙 𝒊𝒗 𝒇 𝒙 = 𝟑 + 𝒙, 𝒈 𝒙 = 𝒙 − 𝟒

(𝒗) 𝒇 𝒙 = 𝟒𝒙𝟐 − 𝟏, 𝒈 𝒙 = 𝟏 + 𝒙

𝑎 − 𝑏 2 = 𝑎2 − 2𝑎𝑏 + 𝑏2

𝒊𝒊 𝒇 𝒙 =
𝟐

𝒙
, 𝒈 𝒙 = 𝟐𝒙𝟐 − 𝟏

𝑓𝑜𝑔 = 𝑓𝑜𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓[2𝑥2 − 1ሿ

𝑓𝑜𝑔 =
2

2𝑥2 − 1

𝑔𝑜𝑓 = 𝑔𝑜𝑓(𝑥) = 𝑔 𝑓 𝑥 = 𝑔
2

𝑥
= 2

2

𝑥

2

− 1 = 2 ×
4

𝑥2 − 1

𝑔𝑜𝑓 =
8

𝑥2 − 1

∴ 𝒇𝒐𝒈 ≠ 𝒈𝒐𝒇 34
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BLUE STARS HR.SEC SCHOOL

𝒊𝒊𝒊 𝒇 𝒙 =
𝒙 + 𝟔

𝟑
, 𝒈 𝒙 = 𝟑 − 𝒙

𝑓𝑜𝑔 = 𝑓𝑜𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(3 − 𝑥)

𝑔𝑜𝑓 = 𝑔𝑜𝑓(𝑥) = 𝑔 𝑓 𝑥

=
3 − 𝑥 + 6

3

= 𝑔
𝑥 + 6

3
= 3 −

𝑥 + 6

3

𝑔𝑜𝑓 =
3 − 𝑥

3

∴ 𝑓𝑜𝑔 ≠ 𝑔𝑜𝑓

𝑓𝑜𝑔 =
9 − 𝑥

3

=
9 − 𝑥 − 6

3

𝒊𝒗 𝒇 𝒙 = 𝟑 + 𝒙, 𝒈 𝒙 = 𝒙 − 𝟒

𝑓𝑜𝑔 = 𝑓𝑜𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(𝑥 − 4)= 3 + 𝑥 − 4

𝑓𝑜𝑔 = 𝑥 − 1

𝑔𝑜𝑓 = 𝑔𝑜𝑓(𝑥) = 𝑔 𝑓 𝑥 = 𝑔 3 + 𝑥 = 3 + 𝑥 − 4

𝑔𝑜𝑓 = 𝑥 − 1

∴ 𝑓𝑜𝑔 = 𝑔𝑜𝑓

𝒗 𝒇 𝒙 = 𝟒𝒙𝟐 − 𝟏, 𝒈 𝒙 = 𝟏 + 𝒙

𝑓𝑜𝑔 = 𝑓𝑜𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(1 + 𝑥)

𝑓𝑜𝑔 = 4𝑥2 + 8𝑥 + 3

= 4 1 + 𝑥 2 − 1

𝑔𝑜𝑓 = 𝑔𝑜𝑓(𝑥) = 𝑔 𝑓 𝑥 = 𝑔 4𝑥2 − 1 = 1 + 4𝑥2 − 1

𝑔𝑜𝑓 = 4𝑥2

∴ 𝑓𝑜𝑔 ≠ 𝑔𝑜𝑓

= 4(1 + 2𝑥 + 𝑥2) − 1 = 4 + 8𝑥 + 4𝑥2 − 1

𝑎 + 𝑏 2 = 𝑎2 + 2𝑎𝑏 + 𝑏2

𝑖 𝑓 𝑥 = 3𝑥 + 2, 𝑔 𝑥 = 6𝑥 − 𝑘

𝑓𝑜𝑔 = 𝑓𝜊𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(6𝑥 − 𝑘)

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒌, 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒇𝒐𝒈 = 𝒈𝒐𝒇.
(𝒊) 𝒇 𝒙 = 𝟑𝒙 + 𝟐. 𝒈 𝒙 = 𝟔𝒙 − 𝒌
(𝒊𝒊) 𝒇 𝒙 = 𝟐𝒙 − 𝒌, 𝒈 𝒙 = 𝟒𝒙 + 𝟓

= 3(6𝑥 − 𝑘) + 2

𝑓𝑜𝑔 = 18𝑥 − 3𝑘 + 2

𝑔𝑜𝑓 = 𝑔𝑜𝑓 𝑥 = 𝑔 𝑓 𝑥 = 𝑔[3𝑥 + 2ሿ = 6(3𝑥 + 2) − 𝑘

𝑔𝑜𝑓 = 18𝑥 + 12 − 𝑘

𝑁𝑜𝑤, 𝑓𝑜𝑔 = 𝑔𝑜𝑓
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18𝑥 − 3𝑘 + 2 = 18𝑥 + 12 − 𝑘

−3𝑘 + 𝑘 = 12 − 2

−2𝑘 = 10 𝑘 = −5⟹

𝒊𝒊 𝒇 𝒙 = 𝟐𝒙 − 𝒌, 𝒈 𝒙 = 𝟒𝒙 + 𝟓

𝑓𝑜𝑔 = 𝑓𝜊𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(4𝑥 + 5)

𝑔𝑜𝑓 = 𝑔𝑜𝑓 𝑥 = 𝑔 𝑓 𝑥

= 2(4𝑥 + 5) − 𝑘

= 𝑔[2𝑥 − 𝑘ሿ= 4 2𝑥 − 𝑘 + 5

𝑔𝑜𝑓 = 8𝑥 − 4𝑘 + 5

𝑁𝑜𝑤, 𝑓𝑜𝑔 = 𝑔𝑜𝑓

𝑓𝑜𝑔 = 8𝑥 + 10 − 𝑘

8𝑥 + 10 − 𝑘 = 8𝑥 − 4𝑘 + 5 10 − 𝑘 = −4𝑘 + 5

−𝑘 + 4𝑘 = −10 + 5 3𝑘 = −5

𝑘 = −
5

3

⟹

⟹

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 2𝑥 − 1, 𝑔 𝑥 =
𝑥 + 1

2

𝑓𝑜𝑔 = 𝑓𝜊𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓
𝑥 + 1

2

𝑔𝑜𝑓 = 𝑔𝑜𝑓 𝑥 = 𝑔 𝑓 𝑥

= 2
𝑥 + 1

2
− 1

= 𝑔[2𝑥 − 1ሿ=
2𝑥 − 1 + 1

2
=

2𝑥

2

∴ 𝑓𝑜𝑔 = 𝑔𝑜𝑓

𝟑. 𝑰𝒇 𝒇 𝒙 = 𝟐𝒙 − 𝟏, 𝒈 𝒙 =
𝒙 + 𝟏

𝟐
. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒇𝒐𝒈 = 𝒈𝒐𝒇 = 𝒙.

= 𝑥 + 1 − 1

𝒇𝒐𝒈 = 𝒙

𝒈𝒐𝒇 = 𝒙

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑

𝑖 𝐼𝑓 𝑓 𝑥 = 𝑥2 − 1, 𝑔 𝑥 = 𝑥 − 2 𝑓𝑖𝑛𝑑 𝑎, 𝑖𝑓 𝑔𝑜𝑓 𝑎 = 1

𝟒. (𝒊) 𝑰𝒇 𝒇 𝒙 = 𝒙𝟐 − 𝟏, 𝒈 𝒙 = 𝒙 − 𝟐 𝒇𝒊𝒏𝒅 𝒂,𝒊𝒇 𝒈𝒐𝒇 𝒂 = 𝟏
(𝒊𝒊) 𝑭𝒊𝒏𝒅 𝒌, if 𝒇 𝒌 = 𝟐𝒌 − 𝟏 𝒂𝒏𝒅 𝒇𝒐𝒇 𝒌 = 𝟓

𝑔𝑜𝑓 𝑎 = 1 𝑔(𝑓 𝑎 ) = 1

𝑔(𝑎2 − 1) = 1 𝑎2 − 1 − 2 = 1 𝑎2 − 3 = 1

𝑎2 = 1 + 3 𝑎2 = 4 𝑎 = ±2

⟹

⟹ ⟹

⟹ ⟹

𝒊𝒊 𝑭𝒊𝒏𝒅 𝒌, if 𝒇 𝒌 = 𝟐𝒌 − 𝟏 𝒂𝒏𝒅 𝒇𝒐𝒇 𝒌 = 𝟓

𝑓𝑜𝑓 𝑘 = 5 𝑓(𝑓 𝑘 ) = 5

𝑓(2𝑘 − 1) = 5 2(2𝑘 − 1) − 1 = 5 4𝑘 − 2 − 1 = 5

⇒

⇒ ⇒
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4𝑘 − 3 = 5 4𝑘 = 5 + 3 4𝑘 = 8 𝑘 =
8

4
𝑘 = 2

2
⟹ ⟹ ⟹ ⟹

𝐺𝑖𝑣𝑒𝑛: 𝑓: 𝐴 → 𝐵, 𝑔: 𝐵 → 𝐶 𝑤ℎ𝑒𝑟𝑒 𝐴, 𝐵, 𝐶 ⊆ 𝑁

= 𝑓(𝑥2)

𝑓𝑜𝑔 = 2𝑥2 + 1

𝟓. 𝑳𝒆𝒕 𝑨, 𝑩, 𝐂 ⊆ 𝑵 𝒂𝒏𝒅 𝒂 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇:𝐀 ⟶ 𝑩 𝒃𝒆 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝟐𝒙 + 𝟏
𝒂𝒏𝒅 𝒈:𝑩 ⟶ 𝑪 𝒃𝒆 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒈 𝒙 = 𝒙𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝒐𝒇 𝒇𝒐𝒈 𝒂𝒏𝒅 𝒈𝒐𝒇.

𝑓 𝑥 = 2𝑥 + 1,𝑔 𝑥 = 𝑥2

𝑓𝑜𝑔 = 𝑓𝜊𝑔 𝑥 = 𝑓 𝑔 𝑥𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓𝑜𝑔:

∴ 𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓𝑜𝑔 = {𝑦 }

= 𝑔(2𝑥 + 1)

𝑔𝑜𝑓 = 2𝑥 + 1 2

𝑔𝑜𝑓 = 𝑔𝑜𝑓 𝑥 = 𝑔 𝑓 𝑥𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑔𝑜𝑓:

∴ 𝑅𝑎𝑛𝑔𝑒 𝑜𝑓 𝑔𝑜𝑓 = {𝑦} Where, 𝑦 = 2𝑥2 + 1, 𝑥 ∈ 𝑁

Where, 𝑦 = 2𝑥 + 1 2 , 𝑥 ∈ 𝑁

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 𝑥2 − 1

𝑖 𝑓𝑜𝑓 = 𝑓𝜊𝑓 𝑥 = 𝑓 𝑓 𝑥

= 𝑥4 − 2𝑥2 + 1 − 1

𝟔. 𝑳𝒆𝒕 𝒇 𝒙 = 𝒙𝟐 − 𝟏. 𝑭𝒊𝒏𝒅 𝒊 𝒇𝒐𝒇 (𝒊𝒊) 𝒇𝒐𝒇𝒐𝒇

= 𝑓(𝑥2 − 1) = (𝑥2 − 1)2−1

𝑓𝑜𝑓 = 𝑥4 − 2𝑥2

𝑖𝑖 𝑓𝑜𝑓𝑜𝑓 = 𝑓𝜊𝑓𝑜𝑓 𝑥 = 𝑓𝑜𝑓[𝑓 𝑥 ሿ

= 𝑓𝑜𝑓(𝑥2 − 1) = (𝑥2 − 1)4−2(𝑥2 − 1)2

= (𝑥2−1)2 [ 𝑥2 − 1 2 − 2ሿ

= 𝑥4 − 2𝑥2 + 1 [𝑥4 − 2𝑥2 + 1 − 2ሿ

= 𝑥4 − 2𝑥2 + 1 (𝑥4 − 2𝑥2 − 1)

= (𝑥4 − 2𝑥2 + 1)(𝑥4 − 2𝑥2 − 1)

𝑓𝑜𝑓𝑜𝑓 = 𝑥4 − 2𝑥2 2 − 12

𝑎 − 𝑏 2 = 𝑎2 − 2𝑎𝑏 + 𝑏2

𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏)

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 𝑥5 , 𝑔 𝑥 = 𝑥4

𝐿𝑒𝑡,

𝟕. 𝑰𝒇 𝒇: 𝑹 → 𝑹 𝒂𝒏𝒅 𝒈:𝑹 → 𝑹 𝒂𝒓𝒆 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒃𝒚 𝒇 𝒙 = 𝒙𝟓 𝒂𝒏𝒅 𝒈 𝒙 = 𝒙𝟒

𝒕𝒉𝒆𝒏 𝒄𝒉𝒆𝒄𝒌 𝒊𝒇 𝒇, 𝒈 𝒂𝒓𝒆 𝒐𝒏𝒆 − 𝒐𝒏𝒆 𝒂𝒏𝒅 𝒇𝒐𝒈 𝒊𝒔 𝒐𝒏𝒆 − 𝒐𝒏𝒆?

𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑑𝑜𝑚𝑖𝑎𝑛

𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑐𝑜 − 𝑑𝑜𝑚𝑖𝑎𝑛

𝐹𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 ∈ 𝐴, 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑎 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝐵.

𝑆𝑖𝑛𝑐𝑒, 𝑓 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 ∴ 𝑓 𝑖𝑠 𝑜𝑛𝑒 − 𝑜𝑛𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝐵𝑢𝑡 𝑔 𝑥 𝑖𝑠 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

∴ 𝑇𝑤𝑜 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝑑𝑜𝑚𝑎𝑖𝑛 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑐𝑜 − 𝑑𝑜𝑚𝑖𝑎𝑛

∴ 𝑔 𝑖𝑠 𝑛𝑜𝑡 𝑜𝑛𝑒 − 𝑜𝑛𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛
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BLUE STARS HR.SEC SCHOOL

(𝑓𝑜𝑔) 𝑖𝑠 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

∴ 𝑇𝑤𝑜 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝑑𝑜𝑚𝑎𝑖𝑛 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑖𝑚𝑎𝑔𝑒 𝑖𝑛 𝑐𝑜 − 𝑑𝑜𝑚𝑖𝑎𝑛

∴ (𝑓𝑜𝑔) 𝑖𝑠 𝑛𝑜𝑡 𝑜𝑛𝑒 − 𝑜𝑛𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝑓𝑜𝑔 = 𝑓𝜊𝑔 𝑥 = 𝑓 𝑔 𝑥 = 𝑓(𝑥4) = 𝑥4 5

𝑓𝑜𝑔 = 𝑥20

𝐺𝑖𝑣𝑒𝑛: 𝑓 𝑥 = 𝑥5 , 𝑔 𝑥 = 𝑥4

𝑓𝑜𝑔 = 𝑓𝜊𝑔 (𝑥) = 𝑓 𝑔 𝑥 = 𝑓(3𝑥 + 1)= 3𝑥 + 1 − 1

𝟖. 𝑪𝒐𝒏𝒔𝒊𝒅𝒆𝒓 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏𝒔 𝒇(𝒙), 𝒈(𝒙), 𝒉(𝒙) 𝒂𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘.
𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒇𝒐𝒈 𝒐𝒉 = 𝒇𝒐(𝒈𝒐𝒉) 𝒊𝒏 𝒆𝒂𝒄𝒉 𝒄𝒂𝒔𝒆.

(𝒊) 𝒇 𝒙 = 𝒙 − 𝟏, 𝒈 𝒙 = 𝟑𝒙 + 𝟏 𝒂𝒏𝒅 𝒉 𝒙 = 𝒙𝟐

(𝒊𝒊) 𝒇 𝒙 = 𝒙𝟐, 𝒈 𝒙 = 𝟐𝒙 𝒂𝒏𝒅 𝒉 𝒙 = 𝒙 + 𝟒
(𝒊𝒊𝒊) 𝐟 𝒙 = 𝒙 − 𝟒, 𝒈 𝒙 = 𝒙𝟐 𝒂𝒏𝒅 𝒉 𝒙 = 𝟑𝒙 − 𝟓

𝑖 𝑓 𝑥 = 𝑥 − 1, 𝑔 𝑥 = 3𝑥 + 1 𝑎𝑛𝑑 ℎ 𝑥 = 𝑥2

𝑓𝑜𝑔 = 3𝑥

𝑓𝑜𝑔 𝑜ℎ = 𝑓𝑜𝑔 𝑜ℎ(𝑥) = (𝑓𝑜𝑔)(ℎ 𝑥 ) = (𝑓𝑜𝑔)(𝑥2)

𝑓𝑜𝑔 𝑜ℎ = 3𝑥2

∴ 𝑓𝑜𝑔 𝑜ℎ = 𝑓𝑜(𝑔𝑜ℎ) 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝑔𝑜ℎ = 𝑔𝜊ℎ (𝑥) = 𝑔 ℎ 𝑥 = 𝑔(𝑥2)

𝑔𝑜ℎ = 3𝑥2 + 1

𝑓𝑜(𝑔𝑜ℎ) = 𝑓𝑜(𝑔𝑜ℎ)(𝑥) = 𝑓[ 𝑔𝑜ℎ 𝑥 ሿ = 𝑓(3𝑥2 + 1)= 3𝑥2 + 1 − 1

𝑓𝑜(𝑔𝑜ℎ) = 3𝑥2

𝑓𝑜𝑔 = 𝑓𝜊𝑔 (𝑥) = 𝑓 𝑔 𝑥 = 𝑓(2𝑥) = 2𝑥 2

𝒊𝒊 𝒇 𝒙 = 𝒙𝟐, 𝒈 𝒙 = 𝟐𝒙 𝒂𝒏𝒅 𝒉 𝒙 = 𝒙 + 𝟒

𝑓𝑜𝑔 = 4𝑥2

𝑓𝑜𝑔 𝑜ℎ = 𝑓𝑜𝑔 𝑜ℎ(𝑥) = (𝑓𝑜𝑔)(ℎ 𝑥 ) = (𝑓𝑜𝑔)(𝑥 + 4)

𝑓𝑜𝑔 𝑜ℎ = 4(𝑥 + 4)2

𝑔𝑜ℎ = 𝑔𝜊ℎ (𝑥) = 𝑔 ℎ 𝑥 = 𝑔(𝑥 + 4)

𝑔𝑜ℎ = 2(𝑥 + 4)

𝑓𝑜(𝑔𝑜ℎ) = 𝑓𝑜(𝑔𝑜ℎ)(𝑥) = 𝑓[ 𝑔𝑜ℎ 𝑥 ሿ= 𝑓[2 𝑥 + 4 ሿ = 2 𝑥 + 4 2

𝑓𝑜(𝑔𝑜ℎ) = 4(𝑥 + 4)2

∴ 𝑓𝑜𝑔 𝑜ℎ = 𝑓𝑜(𝑔𝑜ℎ) 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑
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𝑓𝑜𝑔 = 𝑓𝜊𝑔 (𝑥) = 𝑓 𝑔 𝑥 = 𝑓(𝑥2)

𝑓𝑜𝑔 = 𝑥2 − 4

𝒊𝒊𝒊 𝒇 𝒙 = 𝒙 − 𝟒, 𝒈 𝒙 = 𝒙𝟐 𝒂𝒏𝒅 𝒉 𝒙 = 𝟑𝒙 − 𝟓

𝑓𝑜𝑔 𝑜ℎ = 𝑓𝑜𝑔 𝑜ℎ(𝑥) = (𝑓𝑜𝑔)(ℎ 𝑥 )= (𝑓𝑜𝑔)(3𝑥 − 5)

𝑓𝑜𝑔 𝑜ℎ = (3𝑥 − 5)2−4

𝑔𝑜ℎ = 𝑔𝜊ℎ (𝑥) = 𝑔 ℎ 𝑥 = 𝑔(3𝑥 − 5)

𝑔𝑜ℎ = 3𝑥 − 5 2

𝑓𝑜(𝑔𝑜ℎ) = 𝑓𝑜(𝑔𝑜ℎ)(𝑥) = 𝑓[ 𝑔𝑜ℎ 𝑥 ሿ= 𝑓[ 3𝑥 − 5 2ሿ

𝑓𝑜(𝑔𝑜ℎ) = 3𝑥 − 5 2 − 4

∴ 𝑓𝑜𝑔 𝑜ℎ = 𝑓𝑜(𝑔𝑜ℎ) 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝐺𝑖𝑣𝑒𝑛 𝑓 = −1,3 , 0, −1 , 2, −9 𝑖𝑠 𝑎 𝑙𝑖𝑛𝑒𝑎𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝑍 𝑡𝑜 𝑍.

𝟗. 𝑳𝒆𝒕 𝒇 = { −𝟏,𝟑 , 𝟎, −𝟏 , 𝟐, −𝟗 } 𝒃𝒆 𝒂 𝒍𝒊𝒏𝒆𝒂𝒓 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒇𝒓𝒐𝒎 𝒁 𝒕𝒐 𝒁.
𝑭𝒊𝒏𝒅 𝒇(𝒙)

𝑇𝑜 𝐹𝑖𝑛𝑑 ∶ 𝑓(𝑥)

𝑊ℎ𝑒𝑛 𝑥 = −1, 𝑦 = 3 3 = −𝑎 + 𝑏

3 = −𝑎 + 𝑏

𝐿𝑒𝑡 , 𝑦 = 𝑎𝑥 + 𝑏

𝑊ℎ𝑒𝑛 𝑥 = 0, 𝑦 = −1 −1 = 0 + 𝑏

𝑏 = −1

𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑒, 𝑏 = −1 𝑖𝑛 (2)

3 = −𝑎 + (−1) 3 + 1 = −𝑎

4 = −𝑎 𝑎 = −4

… (1)

… (2)

… (3)

⟹

⟹

⟹

⟹

𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑒, 𝑎 = −4 𝑎𝑛𝑑 𝑏 = −1 𝑖𝑛 (1)

𝑦 = (−4)𝑥 + (−1)

𝑦 = −4𝑥 − 1 𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝐿𝑖𝑛𝑒𝑎𝑟 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛

𝑦 = 𝑎𝑥 + 𝑏

𝐺𝑖𝑣𝑒𝑛 𝐶 𝑡 = 3𝑡

𝐶 𝑎𝑡1 = 3𝑎𝑡1

𝟏𝟎. 𝑰𝒏 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒂𝒍 𝒄𝒊𝒓𝒄𝒖𝒊𝒕 𝒕𝒉𝒆𝒐𝒓𝒚, 𝒂 𝒄𝒊𝒓𝒄𝒖𝒊𝒕 𝑪(𝒕) 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝒂 𝒍𝒊𝒏𝒆𝒂𝒓 𝒄𝒊𝒓𝒄𝒖𝒊𝒕
𝒊𝒇 𝒊𝒕 𝒔𝒂𝒕𝒊𝒔𝒇𝒊𝒆𝒔 𝒕𝒉𝒆 𝒔𝒖𝒑𝒆𝒓𝒑𝒐𝒔𝒊𝒕𝒊𝒐𝒏 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚
𝑪 𝒂𝒕𝟏 + 𝒃𝒕𝟐 = 𝒂𝑪 𝒕𝟏 + 𝒃𝑪 𝒕𝟐 𝒘𝒉𝒆𝒓𝒆 𝒂, 𝒃 𝒂𝒓𝒆 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕𝒔.𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕

𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒖𝒊𝒕 𝑪 𝒕 = 𝟑𝒕 𝒊𝒔 𝒍𝒊𝒏𝒆𝒂𝒓.

𝑇𝑜 𝑃𝑟𝑜𝑣𝑒: 𝐶 𝑡 𝑖𝑠 𝑙𝑖𝑛𝑒𝑎𝑟

𝐴𝑑𝑑𝑖𝑛𝑔, 𝐶 𝑎𝑡1 + 𝐶 𝑏𝑡2 = 3𝑎𝑡1 + 3𝑏𝑡2 = 3(𝑎𝑡1 + 𝑏𝑡2)

∴ 𝐶 𝑎𝑡1 + 𝐶 𝑏𝑡2 = 3(𝑎𝑡1 + 𝑏𝑡2) 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑡ℎ𝑒 𝑝𝑟𝑖𝑛𝑐𝑖𝑝𝑙𝑒 𝑜𝑓 𝑠𝑢𝑝𝑒𝑟 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛
∴ 𝐶 𝑡 = 3𝑡 𝑖𝑠 𝐿𝑖𝑛𝑒𝑎𝑟 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛

, 𝐶(𝑏𝑡2) = 3𝑏𝑡2
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𝐄𝐱𝐞𝐫𝐜𝐢𝐬𝐞 𝟐. 𝟏

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏: 𝑾𝒆 𝒉𝒂𝒗𝒆 𝟑𝟒 𝒄𝒂𝒌𝒆𝒔.𝑬𝒂𝒄𝒉 𝒃𝒐𝒙 𝒄𝒂𝒏 𝒉𝒐𝒍𝒅 𝟓 𝒄𝒂𝒌𝒆𝒔 𝒐𝒏𝒍𝒚.𝑯𝒐𝒘
𝒎𝒂𝒏𝒚 𝒃𝒐𝒙𝒆𝒔 𝒘𝒆 𝒏𝒆𝒆𝒅 𝒕𝒐 𝒑𝒂𝒄𝒌 𝒂𝒏𝒅 𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒄𝒂𝒌𝒆𝒔 𝒂𝒓𝒆 𝒖𝒏𝒑𝒂𝒄𝒌𝒆𝒅?

34)5 (6
30

4
34 = 5 × 6 + 4

34 = 5 × 6 + 4

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓

𝑐𝑎𝑘𝑒𝑠
= 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑘𝑒𝑠

𝑖𝑛 𝑒𝑎𝑐ℎ 𝑏𝑜𝑥

× 𝑁𝑢𝑚𝑏𝑒𝑟

𝑜𝑓 𝑏𝑜𝑥
+ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑘𝑒𝑠

𝑙𝑒𝑓𝑡 𝑜𝑣𝑒𝑟

↓
𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑

𝑎
=

↓
𝐷𝑖𝑣𝑖𝑠𝑜𝑟

𝑏
×

↓
𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡

𝑞 +

↓
𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝑟

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒒𝒖𝒐𝒕𝒊𝒆𝒏𝒕 𝒂𝒏𝒅 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝒘𝒉𝒆𝒏 𝒂 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝒃
𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒄𝒂𝒔𝒆𝒔 𝒊 𝒂 = −𝟏𝟐, 𝒃 = 𝟓 𝒊𝒊 𝒂 = 𝟏𝟕, 𝒃 = −𝟑
𝒊𝒊𝒊 𝒂 = −𝟏𝟗, 𝒃 = −𝟒

𝒊 𝒂 = −𝟏𝟐, 𝒃 = 𝟓

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎

𝑎 = 𝑏𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏
125) (3
15

3
𝑎 = −12, 𝑏 = 5, 𝑞 = 3, 𝑟 = 3

−12 = 5𝑞 + 𝑟 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 5

−12 = 5 −3 + 3

𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 ∶ 𝑞 = −3 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 ∶ 𝑟 = 3

−

𝒊𝒊 𝒂 = 𝟏𝟕, 𝒃 = −𝟑

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎

𝑎 = 𝑏𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏
173) (5
15

2
𝑎 = 17, 𝑏 = −3, 𝑞 = −5, 𝑟 = 2

17 = −3𝑞 + 𝑟 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < −3

17 = −3 −5 + 2

𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 ∶ 𝑞 = −5 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 ∶ 𝑟 = 2

𝒊𝒊𝒊 𝒂 = −𝟏𝟗, 𝒃 = −𝟒

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎

𝑎 = 𝑏𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

194) (5
20

1
𝑎 = −19, 𝑏 = −4, 𝑞 = 5, 𝑟 = 1−19 = −4𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < −4

𝑵𝑼𝑴𝑩𝑬𝑹 & 𝑺𝑬𝑸𝑼𝑬𝑵𝑪𝑬
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−19 = −4 5 + 1

𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 ∶ 𝑞 = 5 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 ∶ 𝑟 = 1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑: 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒐𝒇 𝒂𝒏 𝒐𝒅𝒅 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒊𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎
𝟒𝒒 + 𝟏, 𝒇𝒐𝒓 𝒔𝒐𝒎𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒒.

𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑎𝑛𝑦 𝑜𝑑𝑑 𝑖𝑛𝑡𝑒𝑔𝑒𝑟. 𝑆𝑖𝑛𝑐𝑒 𝑎𝑛𝑦 𝑜𝑑𝑑 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑖𝑠 𝑜𝑛𝑒 𝑚𝑜𝑟𝑒 𝑡ℎ𝑎𝑛 𝑎𝑛 𝑒𝑣𝑒𝑛
𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑥 = 2𝑘 + 1, 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑘.

𝑥2 = 2𝑘 + 1 2

= 2𝑘 2+ 2 2𝑘 1 + 12

= 4𝑘2 + 4𝑘 + 1

= 4 𝑘2 + 𝑘 + 1 𝑤ℎ𝑒𝑟𝑒 𝑞 = 𝑘2 + 𝑘 𝑖𝑠 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟

= 4𝑞 + 1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒: 𝑰𝒇 𝒕𝒉𝒆 𝑯𝒊𝒈𝒉𝒆𝒔𝒕 𝑪𝒐𝒎𝒎𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝟐𝟏𝟎 𝒂𝒏𝒅 𝟓𝟓 𝒊𝒔
𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒃𝒍𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝟓𝒙 − 𝟑𝟐𝟓, 𝒇𝒊𝒏𝒅 𝒙.

𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚, 𝑙𝑒𝑡 𝑢𝑠 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝐻𝐶𝐹 𝑜𝑓 𝑔𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠

210)55 (3
165

45

210 = 55 × 3 + 45

55)45 (1
45

10

55 = 45 × 1 + 10

45)10 (4
40

5

45 = 10 × 4 + 5

10)5 (2
10

0

10 = 5 × 2 + 0

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 𝑧𝑒𝑟𝑜, 𝑡ℎ𝑒 𝑝𝑟𝑜𝑐𝑒𝑠𝑠 𝑠𝑡𝑜𝑝𝑠.
𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑜𝑟 𝑎𝑡 𝑡ℎ𝑖𝑠 𝑠𝑡𝑎𝑔𝑒 𝑖𝑠 5

5 𝑖𝑠 𝑡ℎ𝑒 𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝐶𝑜𝑚𝑚𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐻𝐶𝐹) 𝑜𝑓 210 𝑎𝑛𝑑 55.

𝐻𝐶𝐹 𝑖𝑠 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑏𝑙𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚5𝑥 − 325 = 5

5𝑥 = 5 + 325

5𝑥 = 330 ⟹ 𝑥 =
330

5
𝑥 = 66

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟓: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒈𝒓𝒆𝒂𝒕𝒆𝒔𝒕 𝒏𝒖𝒎𝒃𝒆𝒓 𝒕𝒉𝒂𝒕 𝒘𝒊𝒍𝒍 𝒅𝒊𝒗𝒊𝒅𝒆 𝟒𝟒𝟓 𝒂𝒏𝒅 𝟓𝟕𝟐
𝒍𝒆𝒂𝒗𝒊𝒏𝒈 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓𝒔 𝟒 𝒂𝒏𝒅 𝟓 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚.

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟𝑠 𝑎𝑟𝑒 4, 5 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 𝑡ℎ𝑒
𝐻𝐶𝐹 𝑜𝑓 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟

445 − 4 = 441

572 − 5 = 567

𝐻𝑒𝑛𝑐𝑒, 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 𝐻𝐶𝐹 𝑜𝑓 441 𝑎𝑛𝑑 567. 𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚,

567)441 (1
441

126

567 = 441 × 1 + 126
441)126 (3
378

63

441 = 126 × 3 + 63

126 = 63 × 2 + 0

𝐻𝐶𝐹 𝑜𝑓 441, 567 = 63 𝑎𝑛𝑑 𝑠𝑜 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 63.

126)63 (2
126

0
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑯𝑪𝑭 𝒐𝒇 𝟑𝟗𝟔,𝟓𝟎𝟒, 𝟔𝟑𝟔.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝐻𝐶𝐹 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑔𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠, 𝑓𝑖𝑟𝑠𝑡 𝑤𝑒 ℎ𝑎𝑣𝑒 𝑡𝑜 𝑓𝑖𝑛𝑑 𝐻𝐶𝐹
𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑛𝑢𝑚𝑏𝑒𝑟𝑠.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝐻𝐶𝐹 𝑜𝑓 396 𝑎𝑛𝑑 504

𝑊𝑒 𝑠𝑡𝑎𝑟𝑡 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑙𝑎𝑟𝑔𝑒𝑟 𝑖𝑛𝑡𝑒𝑔𝑒𝑟, 𝑡ℎ𝑎𝑡 𝑖𝑠, 504.

𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚 504)396 (1
396

108
504 = 396 × 1 + 108

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 108 ≠ 0,𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚 𝑡𝑜 396 𝑎𝑛𝑑 108
𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

396)108 (3
324

72

396 = 108 × 3 + 72

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 72 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚 𝑡𝑜 108 𝑎𝑛𝑑 72 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

108)72 (1
72

36

108 = 72 × 1 + 36

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 36 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚
𝑡𝑜 72 𝑎𝑛𝑑 36 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

72)36 (2
72

0

72 =36 × 2 + 0

𝐻𝑒𝑟𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 𝑧𝑒𝑟𝑜. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐻𝐶𝐹 𝑜𝑓 396, 504 = 36.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝐻𝐶𝐹 𝑜𝑓 636 𝑎𝑛𝑑 36. 𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚
636)36 ( 17
612

24

636 = 36× 17 + 24

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 24 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚
𝑡𝑜 36 𝑎𝑛𝑑 24 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

36)24 (1
24

12

36 = 24 × 1 + 12

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 12 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚
𝑡𝑜 24 𝑎𝑛𝑑 12 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

24)12 (2
24

0

24 = 12 × 2 + 0

𝐻𝑒𝑟𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 𝑧𝑒𝑟𝑜. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐻𝐶𝐹 𝑜𝑓 636, 36 = 12.

𝐻𝑒𝑛𝑐𝑒 𝐻𝐶𝐹 𝑜𝑓 396, 504 𝑎𝑛𝑑 636 𝑖𝑠 12

𝟏. 𝑭𝒊𝒏𝒅 𝒂𝒍𝒍 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔, 𝒘𝒉𝒆𝒏 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟑 𝒍𝒆𝒂𝒗𝒆𝒔 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝟐.

𝐺𝑖𝑣𝑒𝑛

𝐷𝑖𝑣𝑖𝑠𝑜𝑟 ∶ 𝑏 = 3 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 ∶ 𝑟 = 2

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑎 = 𝑏𝑞 + 𝑟 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

𝑎 = 3𝑞 + 2 , 𝑤ℎ𝑒𝑟𝑒 𝑞 ≥ 0

𝑞 = 0 ⟹ 𝑎 = 3 0 + 2
𝑎 = 2
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𝑞 = 1 ⟹ 𝑎 = 3 1 + 2 = 3 + 2

𝑎 = 5

𝑞 = 2 ⟹ 𝑎 = 3 2 + 2 = 6 + 2

𝑎 = 8

𝑞 = 3 ⟹ 𝑎 = 3 3 + 2 = 9 + 2

𝑎 = 11

𝑇ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑎𝑟𝑒 2, 5, 8, 11, …

𝟐. 𝑨 𝒎𝒂𝒏 𝒉𝒂𝒔 𝟓𝟑𝟐 𝒇𝒍𝒐𝒘𝒆𝒓 𝒑𝒐𝒕𝒔.𝑯𝒆 𝒘𝒂𝒏𝒕𝒔 𝒕𝒐 𝒂𝒓𝒓𝒂𝒏𝒈𝒆 𝒕𝒉𝒆𝒎 𝒊𝒏 𝒓𝒐𝒘𝒔 𝒔𝒖𝒄𝒉
𝒕𝒉𝒂𝒕 𝒆𝒂𝒄𝒉 𝒓𝒐𝒘 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝟐𝟏 𝒇𝒍𝒐𝒘𝒆𝒓 𝒑𝒐𝒕𝒔.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆𝒅
𝒓𝒐𝒘𝒔 𝒂𝒏𝒅 𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒇𝒍𝒐𝒘𝒆𝒓 𝒑𝒐𝒕𝒔 𝒂𝒓𝒆 𝒍𝒆𝒇𝒕 𝒐𝒗𝒆𝒓.

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑓𝑙𝑜𝑤𝑒𝑟 𝑝𝑜𝑡𝑠 ∶ 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑎 = 532

𝐸𝑎𝑐ℎ 𝑟𝑜𝑤 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠 21 𝑓𝑙𝑜𝑤𝑒𝑟 𝑝𝑜𝑡𝑠 ∶ 𝐷𝑖𝑣𝑖𝑠𝑜𝑟 𝑏 = 21

532)21 (2
42

112

5

105

7

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑎 = 𝑏𝑞 + 𝑟

532 = 21 25 + 7

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑑 𝑟𝑜𝑤𝑠 = 25

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑙𝑜𝑤𝑒𝑟 𝑝𝑜𝑡𝑠 𝑎𝑟𝑒 𝑙𝑒𝑓𝑡 𝑜𝑣𝑒𝑟 = 7

𝟑. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒘𝒐 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔 𝒊𝒔
𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝟐.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑏𝑒 𝑥 𝑎𝑛𝑑 𝑥 + 1

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡𝑤𝑜 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠= 𝑥 𝑥 + 1 = 𝑥2 + 𝑥
𝑐𝑎𝑠𝑒 𝑖 ∶𝑥 𝑖𝑠 𝑒𝑣𝑒𝑛 , 𝑙𝑒𝑡 𝑥 = 2𝑘

𝑥2 + 𝑥 = 2𝑘 2 + 2𝑘

= 4𝑘2 + 2𝑘

= 2𝑘 2𝑘 + 1 𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2

𝑐𝑎𝑠𝑒 𝑖𝑖 ∶ 𝑥 𝑖𝑠 𝑜𝑑𝑑 , 𝑙𝑒𝑡 𝑥 = 2𝑘 + 1

𝑥2 + 𝑥 = 2𝑘 + 1 2 + 2𝑘 + 1

= 2𝑘 2 + 2 2𝑘 1 + 12 + 2𝑘 + 1

= 4𝑘2 + 4𝑘 + 1 + 2𝑘 + 1 = 4𝑘2 + 6𝑘 + 2
= 2 2𝑘2 + 3𝑘 + 1 𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝑏𝑜𝑡ℎ 𝑡ℎ𝑒 𝑐𝑎𝑠𝑒𝑠 𝑤𝑒 𝑐𝑎𝑛 𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓
𝑡𝑤𝑜 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2.

𝟒. 𝑾𝒉𝒆𝒏 𝒕𝒉𝒆 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔 𝒂,𝒃 𝒂𝒏𝒅 𝒄 𝒂𝒓𝒆 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟏𝟑, 𝒕𝒉𝒆
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓𝒔 𝒂𝒓𝒆 𝟗,𝟕 𝒂𝒏𝒅 𝟏𝟎.𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒂 + 𝒃 + 𝒄 𝒊𝒔 𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆
𝒃𝒚 𝟏𝟑.

𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑎, 𝑏, 𝑐 𝑡ℎ𝑒𝑠𝑒 𝑎𝑟𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 13 𝑡ℎ𝑒𝑦 𝑔𝑖𝑣𝑒𝑠 𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟
9, 7 𝑎𝑛𝑑 10

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑎 = 𝑏𝑞 + 𝑟 , 𝑡ℎ𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡 𝑢𝑛𝑖𝑞𝑢𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑥, 𝑦 𝑎𝑛𝑑 𝑧
𝑖𝑓 𝑞 = 𝑥 𝑎𝑛𝑑 𝑟 = 9
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𝑖𝑓 𝑞 = 𝑦 𝑎𝑛𝑑 𝑟 = 7

𝑏 = 13𝑦 + 7

𝑖𝑓 𝑞 = 𝑧 𝑎𝑛𝑑 𝑟 = 10

𝑐 = 13𝑧 + 10

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑎 + 𝑏 + 𝑐

𝑎 + 𝑏 + 𝑐 = 13𝑥 + 9 + 13𝑦 + 7 + 13𝑧 + 10

= 13𝑥 + 13𝑦 + 13𝑧 + 26

= 13 𝑥 + 𝑦 + 𝑧 + 2 𝐻𝑒𝑛𝑐𝑒 𝑎 + 𝑏 + 𝑐 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 13

𝑎 = 13𝑥 + 9

𝟓. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒔𝒒𝒖𝒂𝒓𝒆 𝒐𝒇 𝒂𝒏𝒚 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒍𝒆𝒂𝒗𝒆𝒔 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝒆𝒊𝒕𝒉𝒆𝒓 𝟎 𝒐𝒓
𝟏 𝒘𝒉𝒆𝒏 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟒.

𝐻𝑒𝑟𝑒 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑜𝑟 𝑖𝑠 4

𝐿𝑒𝑡 𝑥 = 2𝑛 𝑡ℎ𝑒𝑛 𝑥2 = 4𝑛2 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 4 𝑎𝑛𝑑 𝑙𝑒𝑎𝑣𝑒𝑠 𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 0

𝐿𝑒𝑡 𝑥 = 2𝑛 + 1 𝑡ℎ𝑒𝑛 𝑥2 = 2𝑛 + 1 2

𝑥2 = 2𝑛 2 + 2 2𝑛 1 + 12

= 4𝑛2 + 4𝑛 + 1

= 4 𝑛2 + 𝑛 + 1 𝐴𝑠𝑠𝑢𝑚𝑒 ∶ 𝑛2 + 𝑛 = 𝑘

= 4𝑘 + 1

𝑥2 = 4𝑘 + 1 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 4 𝑎𝑛𝑑 𝑙𝑒𝑎𝑣𝑒𝑠 𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 1

𝟔. 𝑼𝒔𝒆 𝑬𝒖𝒄𝒍𝒊𝒅’𝒔 𝑫𝒊𝒗𝒊𝒔𝒊𝒐𝒏 𝑨𝒍𝒈𝒐𝒓𝒊𝒕𝒉𝒎 𝒕𝒐 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝑯𝒊𝒈𝒉𝒆𝒔𝒕 𝑪𝒐𝒎𝒎𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓
(𝑯𝑪𝑭) 𝒐𝒇
(𝒊) 𝟑𝟒𝟎 𝒂𝒏𝒅 𝟒𝟏𝟐 (𝒊𝒊) 𝟖𝟔𝟕 𝒂𝒏𝒅 𝟐𝟓𝟓

(𝒊𝒊𝒊)𝟏𝟎𝟐𝟐𝟒 𝒂𝒏𝒅 𝟗𝟔𝟒𝟖 (𝒊𝒗) 𝟖𝟒, 𝟗𝟎 𝒂𝒏𝒅 𝟏𝟐𝟎

(𝒊) 𝟑𝟒𝟎 𝒂𝒏𝒅 𝟒𝟏𝟐

𝐿𝑒𝑡 𝑎 = 412 𝑎𝑛𝑑 𝑏 = 340, 𝑤ℎ𝑒𝑟𝑒 𝑎 > 𝑏
𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎

𝑎 = 𝑏𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

412)340 (1
340

72

412 = 340× 1 + 72

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 72 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 340 𝑎𝑛𝑑 72 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

340)72 (4
288

52

340 = 72 × 4 + 52

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 52 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 72 𝑎𝑛𝑑 52 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

72)52 (1
52

20
72 = 52 × 1 + 20

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 20 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 52 𝑎𝑛𝑑 20 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛
52)20 (2
40

1252 = 20 × 2 + 12
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𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 12 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 20 𝑎𝑛𝑑 12 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

20)12 (1
12

8

20 = 12 × 1 + 8

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 8 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 12 𝑎𝑛𝑑 8 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

12)8 (1
8

4

12 = 8 × 1 + 4

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 4 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 8 𝑎𝑛𝑑 4 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

8)4 (2
8

0

8 = 4 × 2 + 0

𝐻𝑒𝑛𝑐𝑒 𝐻𝐶𝐹 𝑜𝑓 340 𝑎𝑛𝑑 412 𝑖𝑠 4

𝒊𝒊 𝟖𝟔𝟕𝒂𝒏𝒅 𝟐𝟓𝟓

𝐿𝑒𝑡 𝑎 = 867 𝑎𝑛𝑑 𝑏 = 255, 𝑤ℎ𝑒𝑟𝑒 𝑎 > 𝑏
𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎

𝑎 = 𝑏𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

867)255 (3
765

102

867 = 255× 3 + 102

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 102 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 255 𝑎𝑛𝑑 102 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

255)102 (2
204

51

255 = 102 × 2 + 51

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 51 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 102 𝑎𝑛𝑑 51 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛 102)51 (2
102

0
102 = 51 × 2 + 0

𝐻𝑒𝑛𝑐𝑒 𝐻𝐶𝐹 𝑜𝑓 867 𝑎𝑛𝑑 255 𝑖𝑠 51

𝒊𝒊𝒊 𝟏𝟎𝟐𝟐𝟒 𝒂𝒏𝒅 𝟗𝟔𝟒𝟖

𝐿𝑒𝑡 𝑎 = 10244 𝑎𝑛𝑑 𝑏 = 9648, 𝑤ℎ𝑒𝑟𝑒 𝑎
> 𝑏𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎

𝑎 = 𝑏𝑞 + 𝑟, 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

10224)9648 (1
9648
576

10224 = 9648 × 1 + 576

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 576 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 9648 𝑎𝑛𝑑 576 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛

9648)576 (1
576

388

9648 = 576 × 16 + 432

8

6

3456

432

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 432 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 576 𝑎𝑛𝑑 432 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛
576)432 (1
432
144576 = 432 × 1 + 144

𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 144 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 432 𝑎𝑛𝑑 144 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛
432)144 (3
432

0

432 = 144 × 3 + 0

𝐻𝑒𝑛𝑐𝑒 𝐻𝐶𝐹 𝑜𝑓 10224 𝑎𝑛𝑑 9648 𝑖𝑠 144

𝒊𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑯𝑪𝑭 𝒐𝒇 𝟖𝟒, 𝟗𝟎, 𝟏𝟐𝟎.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝐻𝐶𝐹 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑔𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠, 𝑓𝑖𝑟𝑠𝑡 𝑤𝑒 ℎ𝑎𝑣𝑒 𝑡𝑜 𝑓𝑖𝑛𝑑 𝐻𝐶𝐹
𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑛𝑢𝑚𝑏𝑒𝑟𝑠.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝐻𝐶𝐹 𝑜𝑓 84 𝑎𝑛𝑑 90

𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚
90)84 (1
84

690 = 84 × 1 + 6
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𝑆𝑖𝑛𝑐𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 6 ≠ 0, 𝑤𝑒 𝑎𝑝𝑝𝑙𝑦 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎 𝑡𝑜 84 𝑎𝑛𝑑 6 𝑡𝑜 𝑜𝑏𝑡𝑎𝑖𝑛
84)6 (1
6

24

4

24
0

84 = 6 × 14 + 0

𝐻𝑒𝑟𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 𝑧𝑒𝑟𝑜. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐻𝐶𝐹 𝑜𝑓 84, 90 𝑖𝑠 6.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝐻𝐶𝐹 𝑜𝑓 120 𝑎𝑛𝑑 6. 𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚

120)6 (2
12

0

0120 = 6 × 20 + 0

𝐻𝑒𝑟𝑒 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 𝑧𝑒𝑟𝑜. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐻𝐶𝐹 𝑜𝑓 120, 6 𝑖𝑠 6.

𝐻𝑒𝑛𝑐𝑒 𝐻𝐶𝐹 𝑜𝑓 84, 90 𝑎𝑛𝑑 120 𝑖𝑠 6

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒂𝒓𝒈𝒆𝒔𝒕 𝒏𝒖𝒎𝒃𝒆𝒓 𝒘𝒉𝒊𝒄𝒉 𝒅𝒊𝒗𝒊𝒅𝒆𝒔 𝟏𝟐𝟑𝟎 𝒂𝒏𝒅 𝟏𝟗𝟐𝟔 𝒍𝒆𝒂𝒗𝒊𝒏𝒈
𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝟏𝟐 𝒊𝒏 𝒆𝒂𝒄𝒉 𝒄𝒂𝒔𝒆.

𝑊ℎ𝑒𝑛 1230 𝑎𝑛𝑑 1926 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 𝑎 𝑙𝑎𝑟𝑔𝑒𝑟 𝑛𝑢𝑚𝑏𝑒𝑟 𝑎𝑛𝑑 𝑙𝑒𝑎𝑣𝑒𝑠 𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 12.
1230 − 12 = 1218

1926 − 12 = 1914

𝐻𝑒𝑛𝑐𝑒, 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 𝐻𝐶𝐹 𝑜𝑓 1218 𝑎𝑛𝑑 1914. 𝑈𝑠𝑖𝑛𝑔 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐴
𝑙𝑜𝑔𝑎𝑟𝑖𝑡ℎ𝑚 1914)1218 (1

1218
696

1914 = 1218 × 1 + 696
1218)696 (1
696

5221218 = 696 × 1 + 522

696)522 (1
522
174

696 = 522 × 1+ 174 522)174 (3
522
0

522 = 174 × 3+ 0

𝐻𝑒𝑛𝑐𝑒 174 𝑖𝑠 𝑡ℎ𝑒 𝑙𝑎𝑟𝑔𝑒𝑟 𝑛𝑢𝑚𝑏𝑒𝑟 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 1230 𝑎𝑛𝑑 1926
𝑎𝑛𝑑 𝑙𝑒𝑎𝑣𝑒𝑠 𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 12

𝟖. 𝑰𝒇 𝒅 𝒊𝒔 𝒕𝒉𝒆 𝑯𝒊𝒈𝒉𝒆𝒔𝒕 𝑪𝒐𝒎𝒎𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝟑𝟐 𝒂𝒏𝒅 𝟔𝟎,𝒇𝒊𝒏𝒅 𝒙 𝒂𝒏𝒅 𝒚
𝒔𝒂𝒕𝒊𝒔𝒇𝒚𝒊𝒏𝒈 𝒅 = 𝟑𝟐𝒙 + 𝟔𝟎𝒚

𝑑 = 32𝑥 + 60𝑦
𝐿𝑒𝑡 𝑎 = 60, 𝑏 = 32 , 𝑤ℎ𝑒𝑟𝑒 𝑎 > 𝑏

𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎: 𝑎 = 𝑏𝑞 + 𝑟 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

60)32 (1
32

28
60 = 32 × 1 + 28 … 1

32)28 (1
28

4

32 = 28 × 1 + 4 … 2

28 = 4 × 7 + 0

𝐻𝑒𝑛𝑐𝑒 𝐻𝐶𝐹 𝑜𝑓 60 𝑎𝑛𝑑 32 𝑖𝑠 4

∴ 𝑑 = 4
4 = 32𝑥 + 60𝑦 … 3

28)4 (7
28

0

𝐹𝑟𝑜𝑚 2 32 − 28 1 = 4𝐹𝑟𝑜𝑚 1 60 − 32 1 = 28 𝑎𝑛𝑑

𝑤ℎ𝑒𝑟𝑒 28 = 60 − 32 132 − 60 − 32 1 = 4

32 − 60 + 32 = 4 ⟹ 32 2 − 60 = 4

𝑠𝑢𝑏 4 = 32 2 − 60 𝑖𝑛 3
32 2 − 60 = 32𝑥 + 60𝑦

32 2 + 60 −1 = 32𝑥 + 60𝑦

∴ 𝑥 = 2, 𝑦 = −1
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𝟗. 𝑨 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒘𝒉𝒆𝒏 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟖𝟖 𝒈𝒊𝒗𝒆𝒔 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝟔𝟏. 𝑾𝒉𝒂𝒕
𝒘𝒊𝒍𝒍 𝒃𝒆 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝒘𝒉𝒆𝒏 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟏𝟏?

𝐿𝑒𝑡 𝑎 𝑏𝑒 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠

𝑎 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 88 𝑎𝑛𝑑 𝑔𝑖𝑣𝑒𝑠 𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 61
𝐵𝑦 𝐸𝑢𝑐𝑙𝑖𝑑’𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝑙𝑒𝑚𝑚𝑎: 𝑎 = 𝑏𝑞 + 𝑟 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑟 < 𝑏

𝑎 = 88𝑞 + 61

𝑎 − 61 = 88𝑞 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 88.

𝑻𝒐 𝒇𝒊𝒏𝒅: 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑤ℎ𝑒𝑛 𝑠𝑎𝑚𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 11.

𝑎 − 61 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 11

𝑎 − 61 = 11𝑞 ⟹ 𝑎 = 11𝑞 + 61

61)11 (5
55

6

𝑎 = 11𝑞 + 61

61 = 11 × 5 + 6 ∴ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 6

𝟏𝟎. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒘𝒐 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔 𝒂𝒓𝒆 𝒂𝒍𝒘𝒂𝒚𝒔 𝒄𝒐𝒑𝒓𝒊𝒎𝒆.

𝐿𝑒𝑡 𝑛, 𝑛 + 1 𝑏𝑒 𝑡ℎ𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠

𝑇𝑤𝑜 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 𝑐𝑜𝑝𝑟𝑖𝑚𝑒 𝑖𝑓 𝑡ℎ𝑒𝑖𝑟 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑐𝑜𝑚𝑚𝑜𝑚 𝑓𝑎𝑐𝑡𝑜𝑟 𝐺𝐶𝐷 𝑖𝑠 1

𝐺. 𝐶. 𝐷 𝑜𝑓 𝑛 𝑎𝑛𝑑 𝑛 + 1 = 1

𝐴𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑒𝑦 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑐𝑜𝑝𝑟𝑖𝑚𝑒

𝑂𝑛 𝑐𝑜𝑛𝑡𝑟𝑎𝑟𝑦 𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑒𝑦 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑐𝑜𝑝𝑟𝑖𝑚𝑒

𝐺. 𝐶. 𝐷 𝑜𝑓 𝑛 𝑎𝑛𝑑 𝑛 + 1 = 𝑘 , 𝑤ℎ𝑒𝑟𝑒 𝑘 > 1

𝑆𝑜 𝑘 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑏𝑜𝑡ℎ 𝑛 𝑎𝑛𝑑 𝑛 + 1 . 𝐼𝑛 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑘 𝑎𝑙𝑠𝑜 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑛 + 1 − 𝑛

𝐻𝑒𝑛𝑐𝑒 𝑘 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 1𝑜𝑟 𝑘 = 1

𝐵𝑢𝑡 𝑤𝑒 𝑎𝑠𝑠𝑢𝑚𝑒𝑑 𝑘 > 1. 𝑆𝑜 𝑏𝑦 𝑐𝑜𝑛𝑡𝑟𝑎𝑑𝑖𝑐𝑡𝑖𝑜𝑛 𝑛 𝑎𝑛𝑑 𝑛 + 1 𝑎𝑟𝑒 𝑐𝑜𝑝𝑟𝑖𝑚𝑒

𝐄𝐱𝐞𝐫𝐜𝐢𝐬𝐞 𝟐. 𝟐
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟕: 𝑰𝒏 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 𝒕𝒓𝒆𝒆, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒎 𝒂𝒏𝒅 𝒏.

𝑚

2

3 𝑛

5

5 2

𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑏𝑜𝑥 𝑓𝑟𝑜𝑚 𝑏𝑜𝑡𝑡𝑜𝑚

5 × 2
= 10

= 5 × 2 = 10

= 5 × 10 = 50

𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑛 = 5 × 10 = 50
3 × 50
= 150𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑏𝑜𝑥 𝑓𝑟𝑜𝑚 𝑏𝑜𝑡𝑡𝑜𝑚= 3 × 50 = 150

= 2 × 150 = 300

𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑚= 2 × 150 = 300

𝑇ℎ𝑢𝑠, 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 𝑚 = 300 𝑎𝑛𝑑 𝑛
= 50
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟖: 𝑪𝒂𝒏 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝟔𝒏 ,𝒏 𝒃𝒆𝒊𝒏𝒈 𝒂 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒆𝒏𝒅 𝒘𝒊𝒕𝒉
𝒕𝒉𝒆 𝒅𝒊𝒈𝒊𝒕 𝟓? 𝑮𝒊𝒗𝒆 𝒓𝒆𝒂𝒔𝒐𝒏 𝒇𝒐𝒓 𝒚𝒐𝒖𝒓 𝒂𝒏𝒔𝒘𝒆𝒓.

Prime factorisation of 6𝑛 = 2 × 3 𝑛

6𝑛 = 2𝑛 × 3𝑛

2 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 6𝑛 . 𝑆𝑜, 6𝑛 𝑖𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 𝑒𝑣𝑒𝑛

𝐵𝑢𝑡 𝑎𝑛𝑦 𝑛𝑢𝑚𝑏𝑒𝑟 𝑤ℎ𝑜𝑠𝑒 𝑙𝑎𝑠𝑡 𝑑𝑖𝑔𝑖𝑡 𝑖𝑠 5 𝑖𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 𝑜𝑑𝑑.

𝐻𝑒𝑛𝑐𝑒, 6𝑛 𝑐𝑎𝑛𝑛𝑜𝑡 𝑒𝑛𝑑 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑑𝑖𝑔𝑖𝑡 5

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟗: 𝑰𝒔 𝟕 × 𝟓 × 𝟑 × 𝟐 + 𝟑 𝒂 𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒆 𝒏𝒖𝒎𝒃𝒆𝒓? 𝑱𝒖𝒔𝒕𝒊𝒇𝒚
𝒚𝒐𝒖𝒓 𝒂𝒏𝒔𝒘𝒆𝒓.

𝑌𝑒𝑠, 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 𝑎 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑏𝑒𝑐𝑎𝑢𝑠𝑒

7 × 5 × 3 × 2 + 3 = 3 × 7 × 5 × 2 + 1

= 3 × 70 + 1 = 3 × 71

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 𝑐𝑎𝑛 𝑏𝑒 𝑓𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒𝑑 𝑖𝑛 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡𝑤𝑜 𝑝𝑟𝑖𝑚𝑒𝑠,
𝑖𝑡 𝑖𝑠 𝑎 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝑛𝑢𝑚𝑏𝑒𝑟.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟎: ‘𝒂’ 𝒂𝒏𝒅 ‘𝒃’ 𝒂𝒓𝒆 𝒕𝒘𝒐 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕
𝒂𝒃 × 𝒃𝒂 = 𝟖𝟎𝟎. 𝑭𝒊𝒏𝒅 ‘𝒂’ 𝒂𝒏𝒅 ‘𝒃’.

400

2

2

800

2002

1002

502

255
5

800 = 2 × 2 × 2 × 2 × 2 × 5 × 5

800 = 25 × 52

𝑎𝑏 × 𝑏𝑎 = 800 𝑎𝑏 × 𝑏𝑎 = 25 × 52⟹

𝑇ℎ𝑖𝑠 𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑡ℎ𝑎𝑡 𝑎 = 2 𝑎𝑛𝑑 𝑏 = 5 (𝑜𝑟) 𝑎 = 5 𝑎𝑛𝑑 𝑏 = 2 .

𝟏. 𝑭𝒐𝒓 𝒘𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒏, 𝟒𝒏 𝒄𝒂𝒏 𝒆𝒏𝒅 𝒘𝒊𝒕𝒉 𝒕𝒉𝒆 𝒅𝒊𝒈𝒊𝒕 𝟔?

𝐺𝑖𝑣𝑒𝑛 ∶ 4𝑛 , 𝑤ℎ𝑒𝑟𝑒 𝑛 ∈ 𝑁

𝑛 = 1, 2, 3, 4, …

41 = 4, 42 = 16, 43 = 64, 44 = 256, 45 = 1024, 46 = 4096

∴ 4𝑛 𝑒𝑛𝑑 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑑𝑖𝑔𝑖𝑡 6, 𝑜𝑛𝑙𝑦 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟.

𝟐. 𝑳𝒆𝒕 𝒎, 𝒏 𝒂𝒓𝒆 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔, 𝒇𝒐𝒓 𝒘𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒎,𝒅𝒐𝒆𝒔 𝟐𝒏 × 𝟓𝒎

𝒆𝒏𝒅𝒔 𝒊𝒏 𝟓?

𝐺𝑖𝑣𝑒𝑛 ∶ 2𝑛 × 5𝑚 𝑤ℎ𝑒𝑟𝑒 𝑚 𝑎𝑛𝑑 𝑛 ∈ 𝑁

𝑛 = 1, 𝑚 = 1 ⟹ 21 × 51 = 2 × 5 = 10

𝑛 = 1, 𝑚 = 2 ⟹ 21 × 52 = 2 × 25 = 50

𝑛 = 2, 𝑚 = 3 ⟹ 22 × 53 = 4 × 125 = 500

2𝑛 𝑖𝑠 𝑎 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 .
𝑤ℎ𝑒𝑛 𝑖𝑡 𝑖𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑑 𝑏𝑦 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 5 𝑖𝑡 𝑖𝑠 𝑒𝑛𝑑 𝑤𝑖𝑡ℎ 0.
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𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑯𝑪𝑭 𝒐𝒇 𝟐𝟓𝟐𝟓𝟐𝟓 𝒂𝒏𝒅 𝟑𝟔𝟑𝟔𝟑𝟔.

𝐺𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 252525, 363636

𝐵𝑦 𝑢𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑚𝑒 𝑓𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛

3636362
1818182

909093
303033
101013
33677

481

2525255
505055
101013
33677
481

∴ 252525 = 5 × 5 × 3 × 7 × 481

363636 = 2 × 2 × 3 × 3 × 3 × 7 × 481

∴ 𝐻𝐶𝐹 = 3 × 7 × 481 = 10,101

𝟒. 𝑰𝒇 𝟏𝟑𝟖𝟐𝟒 = 𝟐𝒂 × 𝟑𝒃 , 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒂 𝒂𝒏𝒅 𝒃.

𝐺𝑖𝑣𝑒𝑛: 2𝑎 × 3𝑏 = 13824

138242
69122

34562
17282
8642
4322

2

2162
1082
54

3 27
3

2𝑎 × 3𝑏 = 29 × 32

∴ 𝑎 = 9, 𝑏 = 2

𝟓. 𝑰𝒇 𝒑
𝟏

𝒙𝟏 × 𝒑
𝟐

𝒙𝟐 × 𝒑
𝟑

𝒙𝟑 × 𝒑
𝟒

𝒙𝟒 = 𝟏𝟏𝟑𝟒𝟎𝟎 𝒘𝒉𝒆𝒓𝒆 𝒑𝟏,𝒑𝟐, 𝒑𝟑, 𝒑𝟒 𝒂𝒓𝒆 𝒑𝒓𝒊𝒎𝒆𝒔 𝒊𝒏
𝒂𝒔𝒄𝒆𝒏𝒅𝒊𝒏𝒈 𝒐𝒓𝒅𝒆𝒓 𝒂𝒏𝒅 𝒙𝟏, 𝒙𝟐, 𝒙𝟑, 𝒙𝟒 𝒂𝒓𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒑𝟏,
𝒑𝟐, 𝒑𝟑, 𝒑𝟒 𝒂𝒏𝒅𝒙𝟏,𝒙𝟐, 𝒙𝟑, 𝒙𝟒.

𝑝1

𝑥1 × 𝑝2

𝑥2 × 𝑝3

𝑥3 × 𝑝4

𝑥4 = 113400 1134002
567002
283502
141753
47253
15753

5

5253
1755
35

7

∴ 𝑝
1

𝑥1 × 𝑝
2

𝑥2 × 𝑝
3

𝑥3 × 𝑝
4

𝑥4
= 23 × 34 × 52 × 71

∴ 𝑝1 = 2, 𝑝2 = 3, 𝑝3 = 5, 𝑝4 = 7

𝑎𝑛𝑑
𝑥1 = 3, 𝑥2 = 4, 𝑥3 = 2, 𝑥4 = 1
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𝟔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑳𝑪𝑴 𝒂𝒏𝒅 𝑯𝑪𝑭 𝒐𝒇 𝟒𝟎𝟖 𝒂𝒏𝒅 𝟏𝟕𝟎 𝒃𝒚 𝒂𝒑𝒑𝒍𝒚𝒊𝒏𝒈 𝒕𝒉𝒆 𝒇𝒖𝒏𝒅𝒂𝒎𝒆𝒏𝒕𝒂𝒍
𝒕𝒉𝒆𝒐𝒓𝒆𝒎 𝒐𝒇 𝒂𝒓𝒊𝒕𝒉𝒎𝒆𝒕𝒊𝒄.

𝐺𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 408, 170. 4082
2042
1022
51

1702
855
17

3

17

∴ 408 = 23 × 3 × 17

170 = 2 × 5 × 17

∴ 𝐻. 𝐶. 𝐹 = 2 × 17 = 34

𝐿. 𝐶. 𝑀= 23 × 17 × 5 × 3= 2040

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒈𝒓𝒆𝒂𝒕𝒆𝒔𝒕 𝒏𝒖𝒎𝒃𝒆𝒓 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒊𝒏𝒈 𝒐𝒇 𝟔 𝒅𝒊𝒈𝒊𝒕𝒔 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒆𝒙𝒂𝒄𝒕𝒍𝒚
𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝟐𝟒, 𝟏𝟓, 𝟑𝟔?

𝐹𝑖𝑛𝑑 𝐿. 𝐶. 𝑀 𝑜𝑓 24, 15, 36.
24,3
8,2
4,2
2,

5, 12
5, 6
5, 3

15,36

𝐿. 𝐶. 𝑀 = 5 × 32 × 23

= 5 × 9 × 8
= 360

𝑇ℎ𝑒 𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 6 𝑑𝑖𝑔𝑖𝑡 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 999999.

999999)360 (2
720

2799

7

2520

2799
2520

279

∴ 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑔𝑟𝑒𝑎𝑡𝑒𝑠𝑡 𝑛𝑢𝑚𝑏𝑒𝑟

= 999999 − 279 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

= 999720

7

𝟖. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒎𝒂𝒍𝒍𝒆𝒔𝒕 𝒏𝒖𝒎𝒃𝒆𝒓 𝒕𝒉𝒂𝒕 𝒘𝒉𝒆𝒏 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝒕𝒉𝒓𝒆𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒔
𝒔𝒖𝒄𝒉 𝒂𝒔 𝟑𝟓, 𝟓𝟔, 𝒂𝒏𝒅 𝟗𝟏 𝒍𝒆𝒂𝒗𝒆𝒔 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝟕 𝒊𝒏 𝒆𝒂𝒄𝒉 𝒄𝒂𝒔𝒆?

𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 𝑡ℎ𝑒 𝐿. 𝐶. 𝑀 𝑜𝑓 35, 56, 91 + 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 7

35 = 7 × 5

56 = 7 × 2 × 2 × 2

91 = 7 × 13

∴ 𝐿. 𝐶. 𝑀 = 7 × 5 × 13 × 8 = 3640

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 3640 + 7 = 3647

917
13

562
282
142
77
1

13

1
𝟗. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒂𝒔𝒕 𝒏𝒖𝒎𝒃𝒆𝒓 𝒕𝒉𝒂𝒕 𝒊𝒔 𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒏 𝒏𝒂𝒕𝒖𝒓𝒂𝒍

𝒏𝒖𝒎𝒃𝒆𝒓𝒔.

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑛 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠. 1,2,3,4,5,6,7,8,9,10.

𝑁𝑢𝑚𝑏𝑒𝑟𝑠 10 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2 𝑎𝑛𝑑 5. 𝑆𝑜 𝑠𝑡𝑟𝑖𝑘𝑒 𝑜𝑢𝑡 2 & 5.

𝑁𝑢𝑚𝑏𝑒𝑟𝑠 9 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 3. 𝑆𝑜 𝑠𝑡𝑟𝑖𝑘𝑒 𝑜𝑢𝑡 3.
𝑁𝑢𝑚𝑏𝑒𝑟𝑠 8 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 2 𝑎𝑛𝑑 4. 𝑆𝑜 𝑠𝑡𝑟𝑖𝑘𝑒 𝑜𝑢𝑡 2 & 4.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝐿𝐶𝑀 𝑜𝑓 6,7,8,9,10

6 = 3 × 2

7 = 7

8 = 2 × 2 × 2 = 23

9 = 3 × 3 = 32

10= 5 × 2
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𝐿. 𝐶. 𝑀 = 23 × 32 × 5 × 7
𝐿. 𝐶. 𝑀 = 2 × 2 × 2 × 3 × 3 × 5 × 7 = 2520

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟐.𝟑
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟏: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓𝒔 𝒘𝒉𝒆𝒏 𝟕𝟎𝟎𝟎𝟒 𝒂𝒏𝒅 𝟕𝟕𝟖 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅
𝒃𝒚 𝟕.

𝑆𝑖𝑛𝑐𝑒 70000 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 7
70000 ≡ 0 𝑚𝑜𝑑 7

70000 + 4 ≡ 0 + 4 (𝑚𝑜𝑑 7)

70004 ≡ 4 𝑚𝑜𝑑 7
𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 , 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑤ℎ𝑒𝑛 70004 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 7 𝑖𝑠 4.

𝑆𝑖𝑛𝑐𝑒 777 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 7

777 ≡ 0(𝑚𝑜𝑑 7)
777 + 1 ≡ 0 + 1(𝑚𝑜𝑑 7)

778 ≡ 1(𝑚𝑜𝑑 7)
𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑤ℎ𝑒𝑛 778 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 7 𝑖𝑠 1.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐.𝟏𝟐: 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒅 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝟏𝟓 ≡ 𝟑 (𝒎𝒐𝒅 𝒅)

15 ≡ 3 𝑚𝑜𝑑 𝑑

15 − 3 = 𝑘𝑑, 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑘.

12 = 𝑘𝑑. 𝐺𝑖𝑣𝑒𝑠 𝑑 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 12.

𝑇ℎ𝑒 𝑑𝑖𝑣𝑖𝑠𝑜𝑟𝑠 𝑜𝑓 12 𝑎𝑟𝑒 1, 2, 3, 4, 6, 12.

𝐵𝑢𝑡 𝑑 𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑙𝑎𝑟𝑔𝑒𝑟 𝑡ℎ𝑎𝑛 3 𝑎𝑛𝑑 𝑎𝑙𝑠𝑜 𝑠𝑜 𝑡ℎ𝑒 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑓𝑜𝑟 𝑑 𝑎𝑟𝑒
4, 6, 12.

12

𝑑
= 𝑘.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟑: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒂𝒔𝒕 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕

𝒊 𝟔𝟕 + 𝒙 ≡ 𝟏(𝒎𝒐𝒅 𝟒) 𝒊𝒊 𝟗𝟖 ≡ 𝒙 + 𝟒 (𝒎𝒐𝒅 𝟓)

𝒊 𝟔𝟕 + 𝒙 ≡ 𝟏 (𝒎𝒐𝒅 𝟒)

67 + 𝑥 − 1 = 4𝑛, 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑛
66 + 𝑥 = 4𝑛
66 + 𝑥 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 4.

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑚𝑢𝑠𝑡 𝑏𝑒 2,
𝑠𝑖𝑛𝑐𝑒 68 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 4 𝑚𝑜𝑟𝑒 𝑡ℎ𝑎𝑛 66.

𝒊𝒊 𝟗𝟖 ≡ 𝒙 + 𝟒 (𝒎𝒐𝒅 𝟓)

98 − 𝑥 + 4 = 5𝑛, 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑛.
94 − 𝑥 = 5𝑛

94 − 𝑥 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 5.

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑚𝑢𝑠𝑡 𝑏𝑒 4
𝑆𝑖𝑛𝑐𝑒 94 − 4 = 90 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 5 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 94.
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐.𝟏𝟒: 𝑺𝒐𝒍𝒗𝒆 𝟖𝒙 ≡ 𝟏 (𝒎𝒐𝒅 𝟏𝟏)

8𝑥 ≡ 1 𝑚𝑜𝑑 11 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠 8𝑥 − 1 = 11𝑘, 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑘.

𝑥 =
11𝑘 + 1

8

8𝑥 − 1 = 11𝑘 ⟹ 8𝑥 = 11𝑘 + 1

𝑊ℎ𝑒𝑛 𝑤𝑒 𝑝𝑢𝑡 𝑘 = 5, 13, 21, 29, … 𝑡ℎ𝑒𝑛 11𝑘 + 1 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 8.

𝑥 =
11 × 5 + 1

8

𝑥 =
11 × 13 + 1

8

=
56

8
= 7

=
143 + 1

8
=

144

8
= 18

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 𝑎𝑟𝑒 7, 18, 29, 40, … …

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟓: 𝑪𝒐𝒎𝒑𝒖𝒕𝒆 𝒙, 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝟏𝟎𝟒 ≡ 𝒙 (𝒎𝒐𝒅 𝟏𝟗)

102 = 100 ≡ 5 𝑚𝑜𝑑 19

104 = 102 2 ≡ 52 (𝑚𝑜𝑑 19)

104 = 25 𝑚𝑜𝑑 19

104 = 6 𝑚𝑜𝑑 19 𝑆𝑖𝑛𝑐𝑒 25 = 6 𝑚𝑜𝑑 19

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑥 = 6.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔 𝒐𝒇
𝟑𝒙 ≡ 𝟏 𝒎𝒐𝒅 𝟏𝟓 .

3𝑥 ≡ 1 𝑚𝑜𝑑 15 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠 3𝑥 − 1 = 15 𝑘 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑘
3𝑥 − 1 = 15𝑘 ⟹ 3𝑥 = 15𝑘 + 1

𝑥 =
15𝑘 + 1

3
⟹ 𝑥 =

15𝑘

3
+

1

3

5

𝑥 = 5𝑘 +
1

3

𝑆𝑖𝑛𝑐𝑒 5𝑘 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟, 5𝑘 +
1

3
𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟.

𝑆𝑜 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟕: 𝑨 𝒎𝒂𝒏 𝒔𝒕𝒂𝒓𝒕𝒔 𝒉𝒊𝒔 𝒋𝒐𝒖𝒓𝒏𝒆𝒚 𝒇𝒓𝒐𝒎 𝑪𝒉𝒆𝒏𝒏𝒂𝒊 𝒕𝒐 𝑫𝒆𝒍𝒉𝒊 𝒃𝒚
𝒕𝒓𝒂𝒊𝒏. 𝑯𝒆 𝒔𝒕𝒂𝒓𝒕𝒔 𝒂𝒕 𝟐𝟐.𝟑𝟎 𝒉𝒐𝒖𝒓𝒔 𝒐𝒏 𝑾𝒆𝒅𝒏𝒆𝒔𝒅𝒂𝒚.𝑰𝒇 𝒊𝒕 𝒕𝒂𝒌𝒆𝒔 𝟑𝟐 𝒉𝒐𝒖𝒓𝒔 𝒐𝒇
𝒕𝒓𝒂𝒗𝒆𝒍𝒍𝒊𝒏𝒈 𝒕𝒊𝒎𝒆 𝒂𝒏𝒅 𝒂𝒔𝒔𝒖𝒎𝒊𝒏𝒈 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒕𝒓𝒂𝒊𝒏 𝒊𝒔 𝒏𝒐𝒕 𝒍𝒂𝒕𝒆,𝒘𝒉𝒆𝒏 𝒘𝒊𝒍𝒍 𝒉𝒆
𝒓𝒆𝒂𝒄𝒉 𝑫𝒆𝒍𝒉𝒊 ?
𝑆𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 22.30, 𝑇𝑟𝑎𝑣𝑒𝑙𝑙𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 32 ℎ𝑜𝑢𝑟𝑠.
𝐻𝑒𝑟𝑒 𝑤𝑒 𝑢𝑠𝑒 𝑚𝑜𝑑𝑢𝑙𝑜 24.
𝑇ℎ𝑒 𝑟𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 𝑖𝑠 22.30 + 32 𝑚𝑜𝑑 24 ≡ 54.30 (𝑚𝑜𝑑 24) 54.30)24 (2

48

6.30

≡ 6.30 (𝑚𝑜𝑑 24)

𝑆𝑖𝑛𝑐𝑒 32 = 1 × 24 + 8
𝑇ℎ𝑢𝑟𝑠𝑑𝑎𝑦 𝐹𝑟𝑖𝑑𝑎𝑦

𝑇ℎ𝑢𝑠 , ℎ𝑒 𝑤𝑖𝑙𝑙 𝑟𝑒𝑎𝑐ℎ 𝐷𝑒𝑙ℎ𝑖 𝑜𝑛 𝑓𝑟𝑖𝑑𝑎𝑦 𝑎𝑡 6.30 ℎ𝑟𝑠
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟖: 𝑲𝒂𝒍𝒂 𝒂𝒏𝒅 𝑽𝒂𝒏𝒊 𝒂𝒓𝒆 𝒇𝒓𝒊𝒆𝒏𝒅𝒔, 𝑲𝒂𝒍𝒂 𝒔𝒂𝒚𝒔,Today is my
birthday𝒂𝒏𝒅 𝒔𝒉𝒆 𝒂𝒔𝒌𝒔 𝑽𝒂𝒏𝒊,"𝑾𝒉𝒆𝒏 𝒘𝒊𝒍𝒍 𝒚𝒐𝒖 𝒄𝒆𝒍𝒆𝒃𝒓𝒂𝒕𝒆 𝒚𝒐𝒖𝒓 𝒃𝒊𝒓𝒕𝒉𝒅𝒂𝒚?
Vani replies, 𝑻𝒐𝒅𝒂𝒚 𝒊𝒔 𝑴𝒐𝒏𝒅𝒂𝒚 𝒂𝒏𝒅 𝑰 𝒄𝒆𝒍𝒆𝒃𝒓𝒂𝒕𝒆𝒅 𝒎𝒚 𝒃𝒊𝒓𝒕𝒉𝒅𝒂𝒚 𝟕𝟓 𝒅𝒂𝒚𝒔
𝒂𝒈𝒐".𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒂𝒚 𝒘𝒉𝒆𝒏 𝑽𝒂𝒏𝒊 𝒄𝒆𝒍𝒆𝒃𝒓𝒂𝒕𝒆𝒅 𝒉𝒆𝒓 𝒃𝒊𝒓𝒕𝒉𝒅𝒂𝒚.

𝐿𝑒𝑡 𝑢𝑠 𝑎𝑠𝑠𝑐𝑖𝑎𝑡𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 0, 1, 2, 3, 4, 5, 6
𝑡𝑜 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑡ℎ𝑒 𝑤𝑒𝑒𝑘𝑑𝑎𝑦𝑠 𝑓𝑟𝑜𝑚 𝑆𝑢𝑛𝑑𝑎𝑦 𝑡𝑜 𝑆𝑎𝑡𝑢𝑟𝑑𝑎𝑦 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦.

𝑉𝑎𝑛𝑖 𝑠𝑎𝑦𝑠 𝑡𝑜𝑑𝑎𝑦 𝑖𝑠 𝑀𝑜𝑛𝑑𝑎𝑦. 𝑆𝑜 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑓𝑜𝑟 𝑀𝑜𝑛𝑑𝑎𝑦 𝑖𝑠 1.
𝑆𝑖𝑛𝑐𝑒 𝑉𝑎𝑛𝑖′𝑠 𝑏𝑖𝑟𝑡ℎ𝑑𝑎𝑦 𝑤𝑎𝑠 75 𝑑𝑎𝑦𝑠 𝑎𝑔𝑜, 𝑤𝑒 ℎ𝑎𝑣𝑒 𝑡𝑜 𝑠𝑢𝑏𝑡𝑟𝑎𝑐𝑡 75 𝑓𝑟𝑜𝑚 1
𝑎𝑛𝑑 𝑡𝑎𝑘𝑒 𝑡ℎ𝑒 𝑚𝑜𝑑𝑢𝑙𝑜 7, 𝑠𝑖𝑛𝑐𝑒 𝑎 𝑤𝑒𝑒𝑘 𝑐𝑜𝑛𝑡𝑎𝑖𝑛 7 𝑑𝑎𝑦𝑠.

−74 𝑚𝑜𝑑 7
747) (11
77

3

≡ 3 𝑚𝑜𝑑 7

(𝑆𝑖𝑛𝑐𝑒, −74 − 3 = −77 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 7)

𝑇ℎ𝑢𝑠, 1 − 75 ≡ 3 (𝑚𝑜𝑑 7)

𝑇ℎ𝑒 𝑑𝑎𝑦 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 3 𝑖𝑠 𝑊𝑒𝑑𝑛𝑒𝑠𝑑𝑎𝑦.

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑉𝑎𝑛𝑖 ′𝑠 𝑏𝑖𝑟𝑡ℎ𝑑𝑎𝑦 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑜𝑛 𝑊𝑒𝑑𝑛𝑒𝑠𝑑𝑎𝑦.

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒂𝒔𝒕 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕

𝒊 𝟕𝟏 ≡ 𝒙 𝒎𝒐𝒅 𝟖 𝒊𝒊 𝟕𝟖 + 𝒙 ≡ 𝟑 𝒎𝒐𝒅 𝟓 𝒊𝒊𝒊 𝟖𝟗 ≡ 𝒙 + 𝟑 (𝒎𝒐𝒅 𝟒)

𝒊𝒗 𝟗𝟔 ≡
𝒙

𝟕
𝒎𝒐𝒅 𝟓 𝒗 𝟓𝒙 ≡ 𝟒 𝒎𝒐𝒅 𝟔

𝒊 𝟕𝟏 ≡ 𝒙 𝒎𝒐𝒅 𝟖

71 − 𝑥 = 8𝑛

∴ 71 − 𝑥 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 8

(∵ 71 − 7 = 64 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 71.

(∵ 71 − 7 = 64 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 8)

∴ 𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑖𝑠 7

𝒊𝒊 𝟕𝟖 + 𝒙 = 𝟑 (𝒎𝒐𝒅 𝟓)
78 + 𝑥 − 3 = 5𝑛

75 + 𝑥 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 5

(∵ 75 + 5 = 80, 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 5 𝑎𝑏𝑜𝑣𝑒 75)

∴ 𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑖𝑠 5

𝒊𝒊𝒊 𝟖𝟗 ≡ 𝒙 + 𝟑 𝒎𝒐𝒅 𝟒

89 − 𝑥 − 3 = 4𝑛

86 − 𝑥 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 4

∴ 𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑖𝑠 2

∵ 86 − 2 = 84 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 4 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 86

𝒊𝒗 𝟗𝟔 ≡
𝒙

𝟕
𝒎𝒐𝒅 𝟓

96 ≡
𝑥

7
𝑚𝑜𝑑 5

𝐵𝑦 𝑑𝑖𝑣𝑖𝑑𝑖𝑛𝑔 96 𝑏𝑦 5,𝑤𝑒 𝑔𝑒𝑡 1 𝑎𝑠 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

965) (1
5

46

9

45

1
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𝒗 𝟓𝒙 ≡ 𝟒 𝒎𝒐𝒅 𝟔

5𝑥 − 4 = 6𝑛

∴ 5𝑥 − 4 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 6 (∵ 5 2 − 4 = 6 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 6)

∴ 𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑖𝑠 2

𝑥

7
= 1 ⟹ 𝑥 = 7

∴ 𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑖𝑠 7

𝟐. 𝑰𝒇 𝒙 𝒊𝒔 𝒄𝒐𝒏𝒈𝒓𝒖𝒆𝒏𝒕 𝒕𝒐 𝟏𝟑 𝒎𝒐𝒅𝒖𝒍𝒐 𝟏𝟕 𝒕𝒉𝒆𝒏 𝟕𝒙 − 𝟑 𝒊𝒔 𝒄𝒐𝒏𝒈𝒓𝒖𝒆𝒏𝒕 𝒕𝒐
𝒘𝒉𝒊𝒄𝒉 𝒏𝒖𝒎𝒃𝒆𝒓 𝒎𝒐𝒅𝒖𝒍𝒐 𝟏𝟕?

𝐺𝑖𝑣𝑒𝑛 𝑥 = 13 (𝑚𝑜𝑑 17)

𝑥 − 13 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 17 (∵ 30 − 13 = 17 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 17)

∴ 𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑖𝑠 30

∴ 7𝑥 − 3 ≡ 𝑦 𝑚𝑜𝑑 17

7 30 − 3 ≡ 𝑦 𝑚𝑜𝑑 17

207 ≡ 𝑦 (𝑚𝑜𝑑 17)

∴ 𝑦 = 3

∵ 207 − 3 = 204 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 17

𝟑. 𝑺𝒐𝒍𝒗𝒆 𝟓𝒙 ≡ 𝟒 𝒎𝒐𝒅 𝟔

𝐺𝑖𝑣𝑒𝑛: 5𝑥 ≡ 4 (𝑚𝑜𝑑 6)

5𝑥 − 4 = 6𝑛

∴ 𝑥 = 2, 8, 14, … … … 𝑏𝑦 𝑎𝑠𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

⟹
5𝑥 − 4

6
= 𝑛

𝑛 =
5𝑥 − 4

6
⟹ 𝑛 =

6 − 1 𝑥 − 6 − 2

6

𝑛 =
6𝑥 − 1𝑥 − 6 + 2

6
⟹ 𝑛 =

6𝑥 − 6 − 1𝑥 + 2

6

𝑛 =
6𝑥 − 6 − 1𝑥 + 2

6
⟹ 𝑛 =

6 𝑥 − 1 − 1𝑥 + 2

6
⟹ 𝑛 =

6 𝑥 − 1

6
−

1𝑥 + 2

6

𝟒. 𝑺𝒐𝒍𝒗𝒆 𝟑𝒙 − 𝟐 ≡ 𝟎 (𝒎𝒐𝒅 𝟏𝟏)

𝐺𝑖𝑣𝑒𝑛 3𝑥 − 2 ≡ 0 (𝑚𝑜𝑑 11)

∴ 3𝑥 − 2 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 11

∴ 𝑇ℎ𝑒 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 𝑎𝑟𝑒 8, 19, 30, … . .

𝟓. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒕𝒊𝒎𝒆 𝟏𝟎𝟎 𝒉𝒐𝒖𝒓𝒔 𝒂𝒇𝒕𝒆𝒓 𝟕 𝒂.𝒎. ?
𝐹𝑜𝑟𝑚𝑢𝑙𝑎:

𝑡 + 𝑛 = 𝑓 𝑚𝑜𝑑 24

𝑡 → 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑡𝑖𝑚𝑒
𝑛 → 𝑛𝑜. 𝑜𝑓 ℎ𝑟𝑠.

𝑓 → 𝑓𝑢𝑡𝑢𝑟𝑒 𝑡𝑖𝑚𝑒
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100 + 7 = 𝑓 𝑚𝑜𝑑 24

107 − 𝑓 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 24

∴ 𝑓 = 11 𝑠𝑜 𝑡ℎ𝑎𝑡 107 − 11 = 96 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 24.

∴ 𝑇ℎ𝑒 𝑡𝑖𝑚𝑒 𝑖𝑠 11 𝐴.𝑀.

𝟔. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒕𝒊𝒎𝒆 𝟏𝟓 𝒉𝒐𝒖𝒓𝒔 𝒃𝒆𝒇𝒐𝒓𝒆 𝟏𝟏 𝒑.𝒎. ?

𝐹𝑜𝑟𝑚𝑢𝑙𝑎:

𝑡 − 𝑛 ≡ 𝑝 𝑚𝑜𝑑 24

𝑡 → 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑡𝑖𝑚𝑒

𝑛 → 𝑛𝑜. 𝑜𝑓 ℎ𝑟𝑠.
𝑝 → 𝑝𝑎𝑠𝑡 𝑡𝑖𝑚𝑒

11 − 15 = −4 = −124 + 20

≡ 20 𝑚𝑜𝑑 24

∴ 𝑇ℎ𝑒 𝑡𝑖𝑚𝑒 15 ℎ𝑜𝑢𝑟𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑎𝑠𝑡 𝑤𝑎𝑠 8 𝑝. 𝑚.

𝟕. 𝑻𝒐𝒅𝒂𝒚 𝒊𝒔 𝑻𝒖𝒆𝒔𝒅𝒂𝒚.𝑴𝒚 𝒖𝒏𝒄𝒍𝒆 𝒘𝒊𝒍𝒍 𝒄𝒐𝒎𝒆 𝒂𝒇𝒕𝒆𝒓 𝟒𝟓 𝒅𝒂𝒚𝒔.𝑰𝒏 𝒘𝒉𝒊𝒄𝒉 𝒅𝒂𝒚
𝒎𝒚 𝒖𝒏𝒄𝒍𝒆 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒄𝒐𝒎𝒊𝒏𝒈?

𝑇𝑜𝑑𝑎𝑦 𝑖𝑠 𝑇𝑢𝑒𝑠𝑑𝑎𝑦

𝐷𝑎𝑦 𝑎𝑓𝑡𝑒𝑟 45 𝑑𝑎𝑦𝑠 =?

𝑊ℎ𝑒𝑛 𝑤𝑒 𝑑𝑖𝑣𝑖𝑑𝑒 45 𝑏𝑦 7, 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 3.

∴ 𝑇ℎ𝑒 3𝑟𝑑 𝑑𝑎𝑦 𝑓𝑟𝑜𝑚 𝑇𝑢𝑒𝑠𝑑𝑎𝑦 𝑖𝑠 𝐹𝑟𝑖𝑑𝑎𝑦

𝟖. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝟐𝒏 + 𝟔 × 𝟗𝒏 𝒊𝒔 𝒂𝒍𝒘𝒂𝒚𝒔 𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝟕 𝒇𝒐𝒓 𝒂𝒏𝒚 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆
𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒏.

𝑊ℎ𝑒𝑛 𝑛 = 1, 2𝑛 + 6 × 9𝑛

= 21 + 6 × 9 1 = 2 + 54 = 56

56 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 7.

𝟗. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒅𝒆𝒓 𝒘𝒉𝒆𝒏 𝟐𝟖𝟏 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟏𝟕.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑤ℎ𝑒𝑛 281 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 17.

24 = 16 = −1(𝑚𝑜𝑑 17)

280 = 24 20 = −1 20 = 1

∴ 281 = 280 × 21

= 1 × 2 = 2
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𝟏𝟎. 𝑻𝒉𝒆 𝒅𝒖𝒓𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒇𝒍𝒊𝒈𝒉𝒕 𝒕𝒓𝒂𝒗𝒆𝒍 𝒇𝒓𝒐𝒎 𝒄𝒉𝒆𝒏𝒏𝒂𝒊 𝒕𝒐 𝑳𝒐𝒏𝒅𝒐𝒏 𝒕𝒉𝒓𝒐𝒖𝒈𝒉
𝑩𝒓𝒊𝒕𝒊𝒔𝒉 𝑨𝒊𝒓𝒍𝒊𝒏𝒆𝒔 𝒊𝒔 𝒂𝒑𝒑𝒓𝒐𝒙𝒊𝒎𝒂𝒕𝒆𝒍𝒚 𝟏𝟏 𝒉𝒐𝒖𝒓𝒔.𝑻𝒉𝒆 𝒂𝒊𝒓𝒑𝒍𝒂𝒏𝒆 𝒃𝒆𝒈𝒊𝒏𝒔 𝒊𝒕𝒔
𝒋𝒐𝒖𝒓𝒏𝒆𝒚 𝒐𝒏 𝑺𝒖𝒏𝒅𝒂𝒚 𝒂𝒕 𝟐𝟑:𝟑𝟎 𝒉𝒐𝒖𝒓𝒔.𝑰𝒇 𝒕𝒉𝒆 𝒕𝒊𝒎𝒆 𝒂𝒕 𝑪𝒉𝒆𝒏𝒏𝒂𝒊 𝒊𝒔 𝒇𝒐𝒖𝒓 𝒂𝒏𝒅
𝒉𝒂𝒍𝒇 𝒉𝒐𝒖𝒓𝒔 𝒂𝒉𝒆𝒂𝒅 𝒕𝒐 𝒕𝒉𝒂𝒕 𝒐𝒇 𝑳𝒐𝒏𝒅𝒐𝒏′𝒔 𝒕𝒊𝒎𝒆,𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒊𝒎𝒆 𝒂𝒕
𝑳𝒐𝒏𝒅𝒐𝒏,𝒘𝒉𝒆𝒏 𝒘𝒊𝒍𝒍 𝒕𝒉𝒆 𝒇𝒍𝒊𝒈𝒉𝒕 𝒍𝒂𝒏𝒅𝒔 𝒂𝒕 𝑳𝒐𝒏𝒅𝒐𝒏 𝑨𝒊𝒓𝒑𝒐𝒓𝒕.

𝐹𝑜𝑟𝑚𝑢𝑙𝑎:

𝑡 + 𝑛 ≡ 𝑓 𝑚𝑜𝑑 24

𝑡 → 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑡𝑖𝑚𝑒 𝑛 → 𝑛𝑜. 𝑜𝑓 ℎ𝑜𝑢𝑟𝑠 𝑓 → 𝑓𝑢𝑡𝑢𝑟𝑒 𝑡𝑖𝑚𝑒

23.30 + 11 = 𝑓(𝑚𝑜𝑑 24)

34.30 = 𝑓 (𝑚𝑜𝑑 24)

∴ 34.30 − 𝑓 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 24

𝑓 = 10.30 (𝑎. 𝑚)

𝐵𝑢𝑡 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐿𝑜𝑛𝑑𝑜𝑛 & 𝐶ℎ𝑒𝑛𝑛𝑎𝑖 𝑖𝑠 4.30 ℎ𝑟𝑠.

∴ 𝐹𝑙𝑖𝑔ℎ𝑡 𝑟𝑒𝑎𝑐ℎ𝑒𝑠 𝐿𝑜𝑛𝑑𝑜𝑛 𝐴𝑖𝑟𝑝𝑜𝑡 𝑎𝑡

= 10.30 ℎ𝑟𝑠 − 4.30 ℎ𝑟𝑠 = 6 𝐴𝑀 𝑛𝑒𝑥𝑡 𝑑𝑎𝑦

𝑖. 𝑒. 6 𝐴𝑀 𝑜𝑛 𝑀𝑜𝑛𝑑𝑎𝑦

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟐. 𝟒
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟏𝟗: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒆𝒙𝒕 𝒕𝒉𝒓𝒆𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔

𝒊
𝟏

𝟐
,
𝟏

𝟔
,

𝟏

𝟏𝟎
,

𝟏

𝟏𝟒
, … … … 𝒊𝒊 𝟓, 𝟐, −𝟏, −𝟒… … 𝒊𝒊𝒊 𝟏, 𝟎. 𝟏, 𝟎. 𝟎𝟏, … …

𝑖
1

2
,

1

6
,

1

10
,

1

14
… … …

+ 4 + 4 + 4
𝐺𝑖𝑣𝑒𝑛 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟𝑠 𝑎𝑟𝑒 𝑠𝑎𝑚𝑒 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 𝑖𝑠
𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑏𝑦 4.

𝑆𝑜 𝑡ℎ𝑒 𝑛𝑒𝑥𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑎5 =
1

14 + 4
=

1

18

𝑎6 =
1

18 + 4
=

1

22

𝑎7 =
1

22 + 4
=

1

26

𝒊𝒊 𝟓, 𝟐, −𝟏, −𝟒, …

5, 2, −1, −4, …

−3 −3 −3

𝐻𝑒𝑟𝑒 𝑒𝑎𝑐ℎ 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑏𝑦 3. 𝑆𝑜 𝑡ℎ𝑒 𝑛𝑒𝑥𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒

𝑎5 = −4 − 3 = −7
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𝑎6 = −7 − 3 = −10

𝑎7 = −10 − 3 = −13

𝒊𝒊𝒊 𝟏, 𝟎. 𝟏, 𝟎. 𝟎𝟏, …

1, 0.1, 0.01, …

÷ 10 ÷ 10

𝐻𝑒𝑟𝑒 𝑒𝑎𝑐ℎ 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 10. 𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑛𝑒𝑥𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒

𝑎4 =
0.01

10
= 0.001

𝑎5 =
0.001

10
= 0.0001

𝑎6 =
0.0001

10
= 0.00001

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟎 ∶ 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔

𝒊 𝟑, 𝟔, 𝟗, … 𝒊𝒊
𝟏

𝟐
,
𝟐

𝟑
,
𝟑

𝟒
, … 𝒊𝒊𝒊 𝟓, −𝟐𝟓, 𝟏𝟐𝟓, …

𝐻𝑒𝑟𝑒 𝑡ℎ𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒𝑠 𝑜𝑓 3. 𝑆𝑜 𝑡ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑡𝑒𝑟𝑚 𝑖𝑠

𝒊 𝟑, 𝟔, 𝟗, …

𝑎𝑛 = 3𝑛

𝒊𝒊
𝟏

𝟐
,
𝟐

𝟑
,
𝟑

𝟒
, …

𝑁𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 𝑜𝑓 𝑛𝑡ℎ 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑛, 𝑎𝑛𝑑

𝑡ℎ𝑒 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 𝑖𝑠 𝑜𝑛𝑒 𝑚𝑜𝑟𝑒 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟.

𝐻𝑒𝑛𝑐𝑒 𝑎𝑛 =
𝑛

𝑛 + 1
, 𝑛 ∈ 𝑁

𝒊𝒊𝒊 𝟓, −𝟐𝟓, 𝟏𝟐𝟓, …

𝑇ℎ𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 ℎ𝑎𝑣𝑒 + 𝑎𝑛𝑑 − 𝑠𝑖𝑔𝑛 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒𝑙𝑦

𝑎𝑛𝑑 𝑎𝑙𝑠𝑜 𝑡ℎ𝑒𝑦 𝑎𝑟𝑒 𝑖𝑛 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 5.

𝑆𝑜 𝑡ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑡𝑒𝑟𝑚𝑎𝑛 = −1 𝑛+1 5𝑛 , 𝑛 ∈ 𝑁

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟏 ∶ 𝑻𝒉𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆 𝒊𝒔 𝒅𝒆𝒇𝒊𝒏𝒆𝒅 𝒂𝒔

𝒂𝒏 = ቊ
𝒏 𝒏 + 𝟑 ; 𝒏 ∈ 𝑵 𝒊𝒔 𝒐𝒅𝒅

𝒏𝟐 + 𝟏; 𝒏 ∈ 𝑵 𝒊𝒔 𝒆𝒗𝒆𝒏
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒍𝒆𝒗𝒆𝒏𝒕𝒉 𝒂𝒏𝒅 𝒆𝒊𝒈𝒉𝒕𝒆𝒆𝒏𝒕𝒉 𝒕𝒆𝒓𝒎𝒔.

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑎11

𝑠𝑖𝑛𝑐𝑒 11 𝑖𝑠 𝑜𝑑𝑑

𝑛 = 11 𝑖𝑛 𝑎𝑛 = 𝑛 𝑛 + 3
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𝑎11 = 11 11 + 3 ⟹ 𝑎11 = 11 14

𝑎11 = 154

𝑠𝑖𝑛𝑐𝑒 18 𝑖𝑠 𝑒𝑣𝑒𝑛

𝑛 = 18 𝑖𝑛 𝑎𝑛 = 𝑛2 + 1

𝑎18 = 182 + 1 ⟹ 𝑎18 = 324 + 1

𝑎18 = 325

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑎18

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟐 ∶ 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒇𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆.

𝒂𝟏 = 𝟏, 𝒂𝟐 = 𝟏, 𝒂𝒏 =
𝒂𝒏−𝟏

𝒂𝒏−𝟐 + 𝟑
; 𝒏 ≥ 𝟑, 𝒏 ∈ 𝑵

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 𝑔𝑖𝑣𝑒𝑛

𝑎1 = 1, 𝑎2 = 1

𝑎𝑛 =
𝑎𝑛−1

𝑎𝑛−2 + 3
𝑛 = 3 ; ⟹ 𝑎3 =

𝑎3−1

𝑎3−2 + 3
⟹ 𝑎3 =

1

1 + 3

𝑎3 =
1

4

𝑎𝑛 =
𝑎𝑛−1

𝑎𝑛−2 + 3
𝑛 = 4; ⟹ 𝑎4 =

𝑎4−1

𝑎4−2 + 3
⟹ 𝑎4 =

1
4
4

𝑎3 =
𝑎2

𝑎1 + 3
⟹

⟹ 𝑎3 =
𝑎3

𝑎2 + 3

𝑎4 =

1
4
4

⟹ 𝑎4 =
1

4
×

1

4
⟹ 𝑎4 =

1

16

𝑎𝑛 =
𝑎𝑛−1

𝑎𝑛−2 + 3
𝑛 = 5; ⟹ 𝑎5 =

𝑎5−1

𝑎5−2 + 3
⟹ 𝑎5 =

1
16

4
⟹ 𝑎5 =

𝑎4

𝑎3 + 3

𝑎5 =

1
16

4
⟹ 𝑎5 =

1

16
×

1

4
⟹ 𝑎5 =

1

64

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑓𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 1,1,
1

4
,

1

16
,

1

64
, …

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒆𝒙𝒕 𝒕𝒉𝒓𝒆𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆.

𝒊 𝟖, 𝟐𝟒, 𝟕𝟐, … … … 𝒊𝒊 𝟓, 𝟏, −𝟑 … … 𝒊𝒊𝒊
𝟏

𝟒
,
𝟐

𝟗
,

𝟑

𝟏𝟔
, … …

𝑖 8, 24, 72, … … …

× 3 × 3

𝐻𝑒𝑟𝑒 𝑒𝑎𝑐ℎ 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑑 𝑏𝑦 3.

𝑆𝑜 𝑡ℎ𝑒 𝑛𝑒𝑥𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑎5 = 72 × 3 = 216

𝑎6 = 216 × 3 = 648

𝑎7 = 648 × 3 = 1944
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𝑖𝑖 5, 1, −3, … … …

− 4 − 4

𝐻𝑒𝑟𝑒 𝑒𝑎𝑐ℎ 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑏𝑦 4.

𝑆𝑜 𝑡ℎ𝑒 𝑛𝑒𝑥𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑎5 = −3 − 4 = −7

𝑎6 = −7 − 4 = −11

𝑎7 = −11 − 4 = −15

𝑖𝑖𝑖
1

4
,

2

9
,

3

16
, … … …

+ 1 + 1

𝐸𝑎𝑐ℎ 𝑛𝑜. 𝑖𝑛 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 𝑖𝑠 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑏𝑦 1 &
𝑎𝑙𝑙 𝑛𝑜𝑠 𝑖𝑠 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 𝑎𝑟𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑛𝑜′𝑠

𝑆𝑜 𝑡ℎ𝑒 𝑛𝑒𝑥𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑎5 =
3 + 1

52
=

4

25

𝑎6 =
4 + 1

62
=

5

36

𝑎7 =
5 + 1

72
=

6

49

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒇𝒐𝒖𝒓 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔 𝒘𝒉𝒐𝒔𝒆 𝒏𝒕𝒉 𝒕𝒆𝒓𝒎𝒔 𝒂𝒓𝒆
𝒈𝒊𝒗𝒆𝒏 𝒃𝒚

𝒊 𝒂𝒏 = 𝒏𝟑 − 𝟐 𝒊𝒊 𝒂𝒏 = −𝟏 𝒏+𝟏𝒏 𝒏 + 𝟏 𝒊𝒊𝒊 𝒂𝒏 = 𝟐𝒏𝟐 − 𝟔

𝑎𝑛 = 𝑛3 − 2𝑛 = 1 ; ⟹ 𝑎1 = 13 − 2 ⟹ 𝑎1 = −1𝑎1 = 1 − 2 ⟹

𝒊 𝒂𝒏 = 𝒏𝟑 − 𝟐

𝑎𝑛 = 𝑛3 − 2𝑛 = 2 ; ⟹ 𝑎2 = 23 − 2 ⟹ 𝑎2 = 6𝑎2 = 8 − 2 ⟹

𝑎𝑛 = 𝑛3 − 2𝑛 = 3 ; ⟹ 𝑎3 = 33 − 2 ⟹ 𝑎3 = 25𝑎3 = 27 − 2 ⟹

𝑎𝑛 = 𝑛3 − 2𝑛 = 4 ; ⟹ 𝑎4 = 43 − 2 ⟹ 𝑎4 = 62𝑎2 = 64 − 2 ⟹

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑓𝑜𝑢𝑟 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 − 1, 6, 25, 62, … …

𝑎𝑛 = −1 𝑛+1𝑛 𝑛 + 1𝑛 = 1 ; ⟹ 𝑎1 = −1 1+1. 1 1 + 1

⟹ 𝑎1 = 1 × 2𝑎1 = −1 2. 1 2 ⟹

𝒊𝒊 𝒂𝒏 = −𝟏 𝒏+𝟏𝒏 𝒏 + 𝟏

𝑎1 = 2⟹

𝑎𝑛 = −1 𝑛+1𝑛 𝑛 + 1𝑛 = 2 ; ⟹ 𝑎2 = −1 2+1 . 2 2 + 1

⟹ 𝑎2 = −1 × 6𝑎2 = −1 3 . 2 3 ⟹ 𝑎2 = −6⟹

𝑎𝑛 = −1 𝑛+1𝑛 𝑛 + 1𝑛 = 3 ; ⟹ 𝑎3 = −1 3+1 . 3 3 + 1
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⟹ 𝑎3 = 1 × 12𝑎3 = −1 4. 3 4 ⟹ 𝑎3 = 12⟹

𝑎𝑛 = −1 𝑛+1𝑛 𝑛 + 1𝑛 = 4 ; ⟹ 𝑎4 = −1 4+1. 4 4 + 1

⟹ 𝑎4 = −1 × 20𝑎4 = −1 5. 4 5 ⟹ 𝑎4 = −20⟹

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑓𝑜𝑢𝑟 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 2, −6, 12, −20, … …

𝑎𝑛 = 2𝑛2 − 6𝑛 = 1 ; ⟹ 𝑎1 = 2 1 2 − 6 ⟹ 𝑎1 = 2 − 6𝑎1 = 2 1 − 6 ⟹

𝒊𝒊𝒊 𝒂𝒏 = 𝟐𝒏𝟐 − 𝟔

𝑎1 = −4⟹

𝑎𝑛 = 2𝑛2 − 6𝑛 = 2 ; ⟹ 𝑎2 = 2 2 2 − 6 ⟹ 𝑎2 = 8 − 6𝑎2 = 2 4 − 6⟹

𝑎2 = 2⟹

𝑎𝑛 = 2𝑛2 − 6𝑛 = 3 ; ⟹ 𝑎3 = 2 3 2 − 6 ⟹ 𝑎3 = 18 − 6𝑎3 = 2 9 − 6⟹

𝑎3 = 12⟹

𝑎𝑛 = 2𝑛2 − 6𝑛 = 4 ; ⟹ 𝑎4 = 2 4 2 − 6 ⟹ 𝑎4 = 32 − 6𝑎4 = 2 16 − 6⟹

𝑎4 = 26⟹

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑓𝑜𝑢𝑟 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 − 4, 2, 12, 26, … …

𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒕𝒉 𝒕𝒆𝒓𝒎 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔

𝒊 𝟐, 𝟓, 𝟏𝟎, 𝟏𝟕, … 𝒊𝒊 𝟎,
𝟏

𝟐
,
𝟐

𝟑
, … 𝒊𝒊𝒊 𝟑, 𝟖, 𝟏𝟑, 𝟏𝟖, …

12 + 1, 22 + 1, 32 + 1, 42 + 1, … … .

𝒊 𝟐, 𝟓, 𝟏𝟎, 𝟏𝟕, …

𝑎𝑛 = 𝑛2 + 1

𝒊𝒊 𝟎,
𝟏

𝟐
,
𝟐

𝟑
, …

0

1
,
1

2
,
2

3
, … …

1 − 1

1
,
2 − 1

2
,
3 − 1

3
, … …

𝐻𝑒𝑛𝑐𝑒 𝑎𝑛 =
𝑛 − 1

𝑛
, 𝑛 ∈ 𝑁

𝒊𝒊𝒊 𝟑, 𝟖, 𝟏𝟑, 𝟏𝟖, …

5 − 2, 10 − 2, 15 − 2, 20 − 2, …

5 1 − 2, 5 2 − 2, 5 3 − 2, 5 4 − 2, …

𝑆𝑜 𝑡ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑡𝑒𝑟𝑚𝑎𝑛 = 5𝑛 − 2 , 𝑛 ∈ 𝑁
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𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒊𝒏𝒅𝒊𝒄𝒂𝒕𝒆𝒅 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔 𝒘𝒉𝒐𝒔𝒆 𝒏𝒕𝒉 𝒕𝒆𝒓𝒎𝒔 𝒂𝒓𝒆
𝒈𝒊𝒗𝒆𝒏 𝒃𝒚

𝒊 𝒂𝒏 =
𝟓𝒏

𝒏 + 𝟐
; 𝒂𝟔 𝒂𝒏𝒅 𝒂𝟏𝟑 𝒊𝒊 𝒂𝒏 = − 𝒏𝟐 − 𝟒 ; 𝒂𝟒 𝒂𝒏𝒅 𝒂𝟏𝟏

𝒊 𝒂𝒏 =
𝟓𝒏

𝒏 + 𝟐
; 𝒂𝟔 𝒂𝒏𝒅 𝒂𝟏𝟑

𝑎𝑛 =
5𝑛

𝑛 + 2
𝑛 = 6 ; ⟹ 𝑎6 =

5 6

6 + 2
⟹ 𝑎6 =

15

4
𝑎6 =

30

8
⟹

𝑎𝑛 =
5𝑛

𝑛 + 2
𝑛 = 13 ; ⟹ 𝑎13 =

5 13

13 + 2
⟹ 𝑎13 =

13

3
𝑎13 =

65

15
⟹

𝒊𝒊 𝒂𝒏 = − 𝒏𝟐 − 𝟒 ; 𝒂𝟒 𝒂𝒏𝒅 𝒂𝟏𝟏

𝑎𝑛 = − 𝑛2 − 4𝑛 = 4 ; ⟹ 𝑎4 = − 42 − 4 ⟹ 𝑎4 = −12𝑎4 = − 16 − 4 ⟹

𝑎𝑛 = − 𝑛2 − 4𝑛 = 11 ; ⟹ 𝑎11 = − 112 − 4

⟹ 𝑎11 = −117𝑎11 = − 121 − 4 ⟹

𝟓. 𝑭𝒊𝒏𝒅 𝒂𝟖 𝒂𝒏𝒅 𝒂𝟏𝟓 𝒘𝒉𝒐𝒔𝒆 𝒏𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝒂𝒏 =

𝒏𝟐 − 𝟏

𝒏 + 𝟑
; 𝒏 𝒊𝒔 𝒆𝒗𝒆𝒏,𝒏 ∈ 𝑵

𝒏𝟐

𝟐𝒏 + 𝟏
; 𝒏 𝒊𝒔 𝒐𝒅𝒅,

𝑎𝑛 =
𝑛2 − 1

𝑛 + 3
𝑛 = 8 ; ⟹ 𝑎8 =

82 − 1

8 + 3
⟹ 𝑎8 =

63

11

𝑎𝑛 =
𝑛2

2𝑛 + 1
𝑛 = 15; ⟹ 𝑎15 =

152

2 15 + 1
⟹ 𝑎15 =

225

31

𝑎8 =
64 − 1

8 + 3
⟹

⟹ 𝑎15 =
225

30 + 1

𝟔. 𝑰𝒇 𝒂𝟏 = 𝟏, 𝒂𝟐 = 𝟏 𝒂𝒏𝒅 𝒂𝒏 = 𝟐𝒂𝒏−𝟏 + 𝒂𝒏−𝟐; 𝒏 ≥ 𝟑, 𝒏 ∈ 𝑵, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒇𝒊𝒓𝒔𝒕 𝒔𝒊𝒙 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆.

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 𝑔𝑖𝑣𝑒𝑛

𝑎1 = 1, 𝑎2 = 1

𝑎𝑛 = 2𝑎𝑛−1 + 𝑎𝑛−2𝑛 = 3 ; ⟹ 𝑎3 = 2𝑎3−1 + 𝑎3−2 ⟹

𝑎3 = 2 × 1 + 1

𝑎3 = 2𝑎2 + 𝑎1

⟹ 𝑎3 = 2 + 1⟹ 𝑎3 = 3⟹

𝑎𝑛 = 2𝑎𝑛−1 + 𝑎𝑛−2𝑛 = 4 ; ⟹ 𝑎4 = 2𝑎4−1 + 𝑎4−2 ⟹

𝑎4 = 2 × 3 + 1

𝑎4 = 2𝑎3 + 𝑎2

⟹ 𝑎4 = 6 + 1⟹ 𝑎4 = 7⟹

𝑎𝑛 = 2𝑎𝑛−1 + 𝑎𝑛−2𝑛 = 5 ; ⟹ 𝑎5 = 2𝑎5−1 + 𝑎5−2 ⟹

𝑎5 = 2 × 7 + 3

𝑎5 = 2𝑎4 + 𝑎3

⟹ 𝑎5 = 14 + 3⟹ 𝑎5 = 17⟹
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𝑎𝑛 = 2𝑎𝑛−1 + 𝑎𝑛−2𝑛 = 6 ; ⟹ 𝑎6 = 2𝑎6−1 + 𝑎6−2 ⟹

𝑎6 = 2 × 17 + 7

𝑎6 = 2𝑎5 + 𝑎4

⟹ 𝑎6 = 34 + 7⟹ 𝑎6 = 41⟹

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑠𝑖𝑥 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑎𝑟𝑒 1,1,3,7,17,41, …

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟐. 𝟓

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟑: 𝑪𝒉𝒆𝒄𝒌 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆 𝒂𝒓𝒆 𝒊𝒏 𝑨. 𝑷 𝒐𝒓
𝒏𝒐𝒕?

𝒊 𝒙 + 𝟐, 𝟐𝒙 + 𝟑, 𝟑𝒙 + 𝟒, …

𝑡2 − 𝑡1

= 2𝑥 + 3 − 𝑥 −
2

𝑡3 − 𝑡2

𝑡1 𝑡2 𝑡3

= 3𝑥 + 4 − 2𝑥 − 3

∴ 𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

𝐻𝑒𝑛𝑐𝑒 𝑥 + 2, 2𝑥 + 3, 3𝑥 + 4. . . . 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃

𝑡2 − 𝑡1 = 𝑥 + 1

= 𝑥 + 1

= 2𝑥 + 3 − (𝑥 + 2)

= 3𝑥 + 4 − (2𝑥 + 3)

𝒊𝒊 𝟐, 𝟒, 𝟖, 𝟏𝟔, …

𝑡1 𝑡2 𝑡3

𝑡2 − 𝑡1 =

𝑡3 − 𝑡2

∴ 𝑡2 − 𝑡1 ≠ 𝑡3 − 𝑡2

𝑡4

𝐻𝑒𝑛𝑐𝑒 2, 4, 8, 16, … 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑖𝑛 𝐴. 𝑃

4 − 2 = 2

= 8 − 4 = 4

(𝒊𝒊𝒊) 3 𝟐 ,𝟓 𝟐 , 𝟕 𝟐 , 𝟗 𝟐, …

𝑡1 𝑡2 𝑡3 𝑡4

𝑡2 − 𝑡1

𝑡3 − 𝑡2

∴ 𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

𝐻𝑒𝑛𝑐𝑒 3 2 , 5 2, 7 2, 9 2 … 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃

= 5 2 − 3 2 = 2 2

= 7 2 − 5 2 = 2 2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟒: 𝑾𝒓𝒊𝒕𝒆 𝒂𝒏 𝑨. 𝑷.𝒘𝒉𝒐𝒔𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒊𝒔 𝟐𝟎 𝒂𝒏𝒅 𝒄𝒐𝒎𝒎𝒐𝒏
𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒊𝒔 𝟖.

𝐹𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚: 𝑎 = 20, 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 ∶ 𝑑 = 8

𝑇ℎ𝑒 𝐴. 𝑃 𝑖𝑠 𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑, 𝑎 + 3𝑑, …
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20, 20 + 8, 20 + 16, 20 + 24, …

∴ 𝑇ℎ𝑒 𝐴. 𝑃 𝑖𝑠 20, 28, 36, 44, …

20, 20 + 8, 20 + 2 8 , 20 + 3 8 …

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟓: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝟏𝟓𝒕𝒉 , 𝟐𝟒𝒕𝒉𝒂𝒏𝒅 𝒏𝒕𝒉𝒕𝒆𝒓𝒎 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒐𝒇 𝑨. 𝑷.
𝒊𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚 𝟑, 𝟏𝟓, 𝟐𝟕, 𝟑𝟗, …

𝑇ℎ𝑒 𝐴. 𝑃 𝑖𝑠 3, 15, 27, 39, …
𝑎 = 𝑡1 = 3;
𝑑 = 𝑡2 − 𝑡1

𝑡2 = 15

𝑑 = 12

= 15 − 3 = 12

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡15

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑡15 = 3 + 15 − 1 12

= 3 +168

𝑤ℎ𝑒𝑟𝑒 𝑛 = 15.

𝑡15 = 171

= 3 + 14 12 = 171

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡24

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑 𝑤ℎ𝑒𝑟𝑒 𝑛 = 24.

= 3 + 23 12𝑡24 = 3 + 24 − 1 12

𝑡24 = 279

= 3 + 276 = 279

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡𝑛

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑡𝑛 = 3 + 𝑛 − 1 12

𝑡𝑛 = 12𝑛 − 9

3 + 12𝑛 −12=

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒆𝒓𝒎𝒔 𝒊𝒏 𝒕𝒉𝒆 𝑨.𝑷 𝒊𝒔
𝟑, 𝟔, 𝟗, 𝟏𝟐, … … 𝟏𝟏𝟏?

𝑎
= 3;

𝑑 = 6 − 3 𝑙
= 111

𝑛 =
𝑙 − 𝑎

𝑑
+ 1

= 3;

⟹ 𝑛 =
111 − 3

3
+ 1

𝑛 =
108

3
+ 1

36

⟹ 𝑛 = 36 + 1

𝑛 = 37

𝑇ℎ𝑒 𝐴. 𝑃 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠 37 𝑡𝑒𝑟𝑚𝑠.
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟕: 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝑨. 𝑷.𝒘𝒉𝒐𝒔𝒆 𝟕𝒕𝒉𝒕𝒆𝒓𝒎
𝒊𝒔 − 𝟏 𝒂𝒏𝒅 𝟏𝟔𝒕𝒉𝒊𝒔 𝟏𝟕?

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑡7 = −1 𝑎𝑛𝑑 𝑡16 = 17
𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑡7 = −1 𝐻𝑒𝑟𝑒 ∶ 𝑛 = 7

⟹𝑡7 = 𝑎 + 6𝑑 𝑎 + 6𝑑 = −1 … (1)

𝑡16 = 17 𝐻𝑒𝑟𝑒 ∶ 𝑛 = 16

𝑡16 = 𝑎 + 15𝑑 ⟹ 𝑎 + 15𝑑 = 17… (2)

𝑆𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑(2)

𝑎 + 6𝑑 = −1

𝑎 + 15𝑑 = 17
− − −

−9𝑑 = −18 ⟹ 𝑑 =
18

9

2

𝑑 = 2⟹

𝑆𝑢𝑏 𝑑 = 2 𝑖𝑛 𝑒𝑞 (1)

𝑎 + 6 2 = −1

𝑎 = −1 − 12

𝑎 + 6𝑑 = −1

⟹ 𝑎 + 12 = −1

⟹ 𝑎 = −13

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡𝑛

𝑡𝑛 = −13 + 𝑛 − 1 2 = −13 + 2𝑛 − 2

𝑡𝑛 = 2𝑛 − 15

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟖: 𝑰𝒇 𝒍𝒕𝒉 ,𝒎𝒕𝒉𝒂𝒏𝒅 𝒏𝒕𝒉 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒂𝒏 𝑨. 𝑷.𝒂𝒓𝒆 𝒙, 𝒚, 𝒛
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚, 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒊 𝒙 𝒎 − 𝒏 + 𝒚 𝒏 − 𝒍 + 𝒛 𝒍 − 𝒎 = 𝟎

𝒊𝒊 𝒙 − 𝒚 𝒏 + 𝒚 − 𝒛 𝒍 + 𝒛 − 𝒙 𝒎 = 𝟎

(𝑖) 𝐺𝑖𝑣𝑒𝑛 :  𝑡𝑙 = 𝑥, 𝑡𝑚 = 𝑦, 𝑡𝑛 = 𝑧

𝑡𝑙 = 𝑥 𝑎 + 𝑙 − 1 𝑑 = 𝑥

𝑡𝑛 = 𝑧

𝑡𝑚 = 𝑦

𝑎 + 𝑛 − 1 𝑑 = 𝑧

𝑎 + 𝑚 − 1 𝑑 = 𝑦

… (1)

… (2)

… (3)

⟹

⟹

⟹

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑥 𝑚 − 𝑛 + 𝑦 𝑛 − 𝑙 + 𝑧 𝑙 − 𝑚𝐿. 𝐻. 𝑆 =

[𝑎 + 𝑙 − 1 𝑑ሿ +[𝑎 + 𝑚 − 1 𝑑ሿ +[𝑎 + 𝑛 − 1 𝑑ሿ=

𝑎 𝑚 − 𝑛= + 𝑙 − 1 𝑚 − 𝑛 𝑑 + +𝑎 𝑛 − 𝑙 𝑚 − 1 𝑛 − 𝑙 𝑑

𝑛 − 1 𝑙 − 𝑚 𝑑+𝑎 𝑙 − 𝑚 +

(𝑚 − 𝑛) (𝑛 − 𝑙) (𝑙 − 𝑚)

= 𝑎 𝑚 − 𝑛 + 𝑎 𝑛 − 𝑙 + 𝑎 𝑙 − 𝑚 + 𝑙 − 1 𝑚 − 𝑛 𝑑 + 𝑚 − 1 𝑛 − 𝑙 𝑑
+ 𝑛 − 1 𝑙 − 𝑚 𝑑
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BLUE STARS HR.SEC SCHOOL

− 𝑚 − 𝑙𝑛 + 𝑚𝑛 − 𝑚𝑙 + 𝑛𝑙 − 𝑛𝑚

= 𝑎 𝑚 − 𝑛 + 𝑛 − 𝑙 + 𝑙 − 𝑚

+ 𝑙 − 1 𝑚 − 𝑛 + 𝑚 − 1 𝑛 − 𝑙 + 𝑛 − 1 𝑙 − 𝑚 𝑑

= 𝑎 0 + [𝑙𝑚 + 𝑛 − 𝑛 + 𝑙 − 𝑙 + 𝑚ሿ𝑑

= 𝑎 0 + 𝑑 0 = 0

𝑖𝑖 𝑥 − 𝑦 𝑛 + 𝑦 − 𝑧 𝑙 + 𝑧 − 𝑥 𝑚 = 0

𝑡𝑙 = 𝑥 𝑎 + 𝑙 − 1 𝑑 = 𝑥 𝑎 + 𝑙𝑑 − 𝑑 = 𝑥 … (1)⟹

𝑡𝑚 = 𝑦 𝑎 + 𝑚 − 1 𝑑 = 𝑦 𝑎 + 𝑚𝑑 − 𝑑 = 𝑦 … (2)⟹

𝑡𝑛 = 𝑧 𝑎 + 𝑛 − 1 𝑑 = 𝑧 𝑎 + 𝑛𝑑 − 𝑑 = z … (3)⟹

⟹

⟹

⟹

𝑆𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑 (2)

𝑎 + 𝑙𝑑 − 𝑑 = 𝑥

𝑎 + 𝑚𝑑 − 𝑑 = 𝑦
− − + −

𝑙𝑑 − 𝑚𝑑 = 𝑥 − 𝑦

𝑆𝑜𝑙𝑣𝑒 2 𝑎𝑛𝑑 (3)

𝑎 + 𝑚𝑑 − 𝑑 = 𝑦

𝑎 + 𝑛𝑑 − 𝑑 = 𝑧
− − + −

𝑚𝑑 − 𝑛𝑑 = 𝑦 − 𝑧

𝑆𝑜𝑙𝑣𝑒 3 𝑎𝑛𝑑 (1)

𝑎 + 𝑛𝑑 − 𝑑 = z

𝑎 + 𝑙𝑑 − 𝑑 = 𝑥
− − + −

𝑛𝑑 − 𝑙𝑑 = 𝑧 − 𝑥

𝑥 − 𝑦 𝑛 + 𝑦 − 𝑧 𝑙 + 𝑧 − 𝑥 𝑚 = 𝑙𝑑 − 𝑚𝑑 𝑛 + +𝑚𝑑 − 𝑛𝑑 𝑙 𝑛𝑑 − 𝑙𝑑 𝑚

= 𝑙𝑛𝑑 − 𝑚𝑛𝑑 + +𝑙𝑚𝑑 − 𝑙𝑛𝑑 𝑚𝑛𝑑 − 𝑙𝑚𝑑 = 0

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟐𝟗 ∶ 𝑰𝒏 𝒂𝒏 𝑨.𝑷. 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒐𝒖𝒓 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒊𝒔 𝟐𝟖 𝒂𝒏𝒅
𝒕𝒉𝒆𝒊𝒓 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒔𝒒𝒖𝒂𝒓𝒆𝒔 𝒊𝒔 𝟐𝟕𝟔.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒐𝒖𝒓 𝒏𝒖𝒎𝒃𝒆𝒓𝒔?

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑓𝑜𝑢𝑟 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑏𝑒 𝑎 − 3𝑑, 𝑎 − 𝑑, 𝑎 + 𝑑, 𝑎 + 3𝑑

𝑆𝑢𝑚 𝑜𝑓𝑓𝑜𝑢𝑟 𝑡𝑒𝑟𝑚𝑠 = 28

𝑎 − 3𝑑 + 𝑎 − 𝑑 + 𝑎 + 𝑑 + 𝑎 + 3𝑑 = 28

4𝑎 = 28

𝑎 = 7

⟹ 𝑎 =
28

4

7

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 = 276

(𝑎 − 3𝑑)2 + (𝑎 − 𝑑)2 + (𝑎 + 𝑑)2 + (𝑎 + 3𝑑)2 = 276

𝑎2 − 2 𝑎 3𝑑 + 3𝑑 2 + 𝑎2 − 2𝑎𝑑 + 𝑑2

+ 𝑎2 − 2 𝑎 3𝑑 + 3𝑑 2

+ 𝑎2 + 2𝑎𝑑 + 𝑑2

= 276

𝑎2 − 6𝑎𝑑 + 9𝑑2 + 𝑎2 − 2𝑎𝑑 + 𝑑2 + 𝑎2 − 6𝑎𝑑 + 9𝑑2+ 𝑎2 + 2𝑎𝑑 + 𝑑2 = 276

4𝑎2 + 20𝑑2 = 276
𝑤ℎ𝑒𝑟𝑒 𝑎 = 7

⟹ 4(7)2 + 20𝑑2 = 276

4(49) + 20𝑑2 = 276⟹ 196 + 20𝑑2 = 276

20𝑑2 = 276 − 196 ⟹ 20𝑑2 = 80

𝑑2 =
80

20

4
⟹ 𝑑2 = 4 ⟹ 𝑑 = 4
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𝐼𝑓 𝑎 = 7 , 𝑑 = 2

𝑑 = ± 2

∴ 𝑇ℎ𝑒 𝑓𝑜𝑢𝑟 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒

= 1, 5, 9, 13

𝑎 − 3𝑑, 𝑎 − 𝑑, 𝑎 + 𝑑, 𝑎 + 3𝑑

𝑎 − 3𝑑

𝑎 − 𝑑

𝑎 + 𝑑

= 7 − 3 2

= 7 − 2

= 7 + 2

= 7 − 6
𝑎 − 3𝑑 = 1

𝑎 − 𝑑 = 5

𝑎 + 𝑑 = 10

𝑎 − 3𝑑= 7 + 3 2 = 7 + 6
𝑎 − 3𝑑 = 13

𝐼𝑓 𝑎 = 7 , 𝑑 = −2

𝑇ℎ𝑒𝑛 𝑡ℎ𝑒 𝑓𝑜𝑢𝑟 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 13, 9, 5, 1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟎 ∶ 𝑨 𝒎𝒐𝒕𝒉𝒆𝒓 𝒅𝒊𝒗𝒊𝒅𝒆𝒔 𝑹𝒔. 𝟐𝟎𝟕 𝒊𝒏𝒕𝒐 𝒕𝒉𝒓𝒆𝒆 𝒑𝒂𝒓𝒕𝒔 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕
𝒕𝒉𝒆 𝒂𝒎𝒐𝒖𝒏𝒕 𝒂𝒓𝒆 𝒊𝒏 𝑨.𝑷. 𝒂𝒏𝒅 𝒈𝒊𝒗𝒆𝒔 𝒊𝒕 𝒕𝒐 𝒉𝒆𝒓 𝒕𝒉𝒓𝒆𝒆 𝒄𝒉𝒊𝒍𝒅𝒓𝒆𝒏. 𝑻𝒉𝒆
𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒍𝒆𝒂𝒔𝒕 𝒂𝒎𝒐𝒖𝒏𝒕𝒔 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒄𝒉𝒊𝒍𝒅𝒓𝒆𝒏 𝒉𝒂𝒅 𝑹𝒔.𝟒𝟔𝟐𝟑.
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒎𝒐𝒖𝒏𝒕 𝒓𝒆𝒄𝒆𝒊𝒗𝒆𝒅 𝒃𝒚 𝒆𝒂𝒄𝒉 𝒄𝒉𝒊𝒍𝒅. ?

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑝𝑎𝑟𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑖𝑛 𝐴. 𝑃 𝑏𝑒 𝑎 − 𝑑, 𝑎, 𝑎 + 𝑑.

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 = 𝑅𝑠. 207
𝑎 − 𝑑 + 𝑎 + 𝑎 + 𝑑 = 207

3𝑎 = 207 ⟹ 𝑎 =
207

3
⟹ 𝑎 = 69

𝑇ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑙𝑒𝑎𝑠𝑡 𝑎𝑚𝑜𝑢𝑛𝑡𝑠 = 𝑅𝑠. 4623

, 𝑤ℎ𝑒𝑟𝑒 𝑎 = 69𝑎 − 𝑑 𝑎 = 4623

69 − 𝑑 69 = 4623

69 − 𝑑 =
4623

69
⟹

69)4623( 6

48

414

3

7

483

069 − 𝑑 = 67 ⟹ −𝑑 = 67 − 69

−𝑑 = −2 ⟹ 𝑑 = 2

𝑊ℎ𝑒𝑛 𝑎 = 69, 𝑎𝑛𝑑 𝑑 = 2

𝑇ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑏𝑦 𝑒𝑎𝑐ℎ 𝑐ℎ𝑖𝑙𝑑 𝑎𝑟𝑒

𝑎 − 𝑑, 𝑎, 𝑎 + 𝑑.

𝑎 − 𝑑

𝑎

𝑎 + 𝑑

= 69 − 2 = 67

= 69

= 69 + 2 = 71= 𝑅𝑠. 67, 𝑅𝑠. 69, 𝑅𝑠. 71

𝟏. 𝑪𝒉𝒆𝒄𝒌 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔 𝒂𝒓𝒆 𝒊𝒏 𝑨. 𝑷

𝒊 𝒂 − 𝟑, 𝒂 − 𝟓, 𝒂 − 𝟕, …

𝑡2 − 𝑡1 = 𝑎 − 5 − (𝑎 − 3)

= 𝑎 − 5 − 𝑎 + 3 = −2

𝑡3 − 𝑡1 = 𝑎 − 7 − (𝑎 − 5)

= 𝑎 − 7 − 𝑎 + 5 = −2
𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

∴ 𝑎 − 3, 𝑎 − 5, −7, … 𝑎𝑟𝑒 𝑖𝑛 𝐴.𝑃
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𝒊𝒊)
𝟏

𝟐
,
𝟏

𝟑
,
𝟏

𝟒
,
𝟏

𝟓
, …

𝑡2 − 𝑡1 =
1

3
−

1

2
=

2 − 3

6
= −

1

6

𝑡3 − 𝑡2 =
1

4
−

1

3
=

3 − 4

12
= −

1

12
𝑡2 − 𝑡1 ≠ 𝑡3 − 𝑡2

∴
1

2
,
1

3
,
1

4
,
1

5
, … 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑖𝑛 𝐴.𝑃

𝒊𝒊𝒊) 𝟗, 𝟏𝟑, 𝟏𝟕, 𝟐𝟏, 𝟐𝟓 …

𝑡1 = 9, 𝑡2= 13, 𝑡3 = 17

𝑡2 − 𝑡1 = 13 − 9

𝑡3 − 𝑡2 = 17 − 13

𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

∴ 9, 13, 17, 21, 25, … 𝑎𝑟𝑒 𝑖𝑛 𝐴.𝑃.

= 4

= 4

𝒊𝒗)𝟏, −𝟏, 𝟏, −𝟏, 𝟏, −𝟏, …

𝑡2 − 𝑡1 = −1 − 1

𝑡3 − 𝑡2 = 1 − −1 = 1 + 1

∴ 1, −1, 1, −1, 1, −1, … 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑖𝑛 𝐴. 𝑃

𝑡2 − 𝑡1 ≠ 𝑡3 − 𝑡2

= −2

= 2

𝒗) −
𝟏

𝟑
, 𝟎,

𝟏

𝟑
,
𝟐

𝟑
, …

𝑡2 − 𝑡1 = 0 −
−1

3

𝑡3 − 𝑡2 =
1

3
− 0

𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

∴ −
1

3
, 0,

1

3
,
2

3
, … 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃

=
1

3

=
1

3

𝟐. 𝑭𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒂 𝒂𝒏𝒅 𝒄𝒐𝒎𝒎𝒐𝒏 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒅 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒄𝒐𝒓𝒓𝒆𝒔𝒑𝒐𝒏𝒅𝒊𝒏𝒈 𝑨. 𝑷.

𝒊) 𝒂 = 𝟓, 𝒅 = 𝟔

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠 𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑, 𝑎 + 3𝑑, . . .

= 5, 5 + 6, 5 + 2 6 , 5 + 3 6 , …

= 5, 5 + 6, 5 + 12, 5 + 18, …

∴ 𝐴, 𝑃 𝑖𝑠 5, 11, 17, 23, …

= 5, 11, 17, 23, …
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𝒊𝒊) 𝒂 = 𝟕, 𝒅 = −𝟓

= 7,

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠 𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑, 𝑎 + 3𝑑, . . .

7 + (−5), 7 + 2(−5), 7 + 3(−5), …

= 7, 7 − 5,  7 − 10,  7 − 15, …

∴ 𝐴. 𝑃 𝑖𝑠 7, 2, −3, −8, …

= 7, 2, −3, −8, …

𝒊𝒊𝒊) 𝒂 =
𝟑

𝟒
, 𝒅 =

𝟏

𝟐

=
3

4
,

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠 𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑, 𝑎 + 3𝑑, . . .

3

4
+

1

2
,
3

4
+ 2

1

2
,

3

4
+ 3

1

2
, …

=
3

4
,

3

4
+

1

2
,

3

4
+ 1 ,

3

4
+

3

2
, …

=
3

4
,

3 + 2

4
,

3 + 4

4
,
3 + 6

4
, … =

3

4
,
5

4
,
7

4
,
9

4
, …

∴ 𝐴. 𝑃 𝑖𝑠
3

4
,
5

4
,
7

4
,
9

4
, …

𝒊 𝒕𝒏 = −𝟑 + 𝟐𝒏

𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒂𝒏𝒅 𝒄𝒐𝒎𝒎𝒐𝒏 𝑫𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒐𝒇 𝒂𝒏 𝑨.𝑷 𝒘𝒉𝒐𝒔𝒆 𝒏𝒕𝒉

𝒕𝒆𝒓𝒎𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘:

𝑛 = 1

= −3 + 2

𝑡1 = −3 + 2(1)

𝑡1 = −1

⟹

= 𝑎

𝑛 = 2
= −3 + 4

𝑡2 = −3 + 2 2

𝑡2 = 1

⟹

𝑑 = 𝑡2 − 𝑡1

= 1 − −1 = 1 + 1 = 2

∴ 𝑎 = −1, 𝑑 = 2

𝒊𝒊 𝒕𝒏 = 𝟒 − 𝟕𝒏

𝑡1 = 4 − 7 1
= 4 − 7

𝑡1 = −3

𝑡2 = 4 − 7 2
= 4 − 14

𝑛 = 1⟹

= 𝑎

𝑛 = 2 ⟹
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∴ 𝑎 = −3 , 𝑑 = −7

= −10 + 3= −10 − −3

𝑑 = −7

𝑑 = 𝑡2 − 𝑡1

𝑡2 = −10

𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝟏𝟗𝒕𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝑨. 𝑷 𝒊𝒔 − 𝟏𝟏, −𝟏𝟓, −𝟏𝟗, …

𝑑 = 𝑡2 − 𝑡1

𝐴. 𝑃 𝑖𝑠 − 11, −15, −19, …

𝑎 = −11

= −15 + 11

𝑑 = −4

𝑑 = −15 − −11

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡19

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑 𝑤ℎ𝑒𝑟𝑒 𝑛 = 19.

𝑡19 = 𝑎 + 18𝑑

∴ 𝑡19 = −11 + (18)(−4)

= −11 − 72

𝑡19 = −83

𝟓. 𝑾𝒉𝒊𝒄𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝑨.𝑷 𝒊𝒔 𝟏𝟔,𝟏𝟏, 𝟔, 𝟏, … 𝒊𝒔 − 𝟓𝟒?

𝑎 = 16,

𝑑 = 11 − 16

𝑑 = −5, 𝑙 = −54.

𝑑 = 𝑡2 − 𝑡1

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 Where 𝑎 = 6, 𝑙 = −54 𝑎𝑛𝑑 𝑑 = −5

𝑛 = +1
𝑙 − 𝑎

𝑑
⟹ 𝑛 =

−54 − 16

−5
+ 1

𝑛 =
−70

−5
+ 1 ⟹ 𝑛 = 14 + 1

𝑛 = 15

∴ 𝑡15 = −54

𝑇ℎ𝑒 15𝑡ℎ 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑖𝑠 − 54
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𝟔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒎𝒊𝒅𝒅𝒍𝒆 𝒕𝒆𝒓𝒎 𝒔 𝒐𝒇 𝒂𝒏 𝑨. 𝑷. 𝟗, 𝟏𝟓, 𝟐𝟏, 𝟐𝟕, … 𝟏𝟖𝟑.

𝑎 = 9, 𝑑 = 𝑡2 − 𝑡1

𝑑 = 15 − 9 ⟹ 𝑑 = 6

𝑙 = 183

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 Where 𝑎 = 9, 𝑙 = 183 𝑎𝑛𝑑 𝑑 = 6

𝑛 =
183 − 9

6
+ 1 ⟹ 𝑛 =

174

6
+ 1 ⟹ 𝑛 = 29 + 1

𝑛 = 30

𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑡𝑤𝑜 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚𝑠

𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚𝑠 =
𝑛

2
,
𝑛

2
+ 1

=
30

2
,
30

2
+ 1 = 15, 16

15𝑡ℎ 𝑎𝑛𝑑 16𝑡ℎ 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚𝑠

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡15

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑡15 = 𝑎 + 14𝑑

𝑤ℎ𝑒𝑟𝑒 𝑛 = 15.

= 9 + 14 6

Where 𝑎 = 9 𝑎𝑛𝑑 𝑑 = 6

= 9 + 84 = 93

𝑡15 = 93

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡16

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑

𝑡15 = 𝑎 + 15𝑑

𝑤ℎ𝑒𝑟𝑒 𝑛 = 16.

= 9 + 15 6

Where 𝑎 = 9 𝑎𝑛𝑑 𝑑 = 6

= 9 + 90 = 99

𝑡16 = 99

∴ 𝑇ℎ𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑡15 = 93, 𝑡16 = 99.

𝟕. 𝑰𝒇 𝒏𝒊𝒏𝒆 𝒕𝒊𝒎𝒆𝒔 𝒏𝒊𝒏𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒇𝒊𝒇𝒕𝒆𝒆𝒏 𝒕𝒊𝒎𝒆𝒔 𝒇𝒊𝒇𝒕𝒆𝒆𝒏𝒕𝒉
𝒕𝒆𝒓𝒎, 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒔𝒊𝒙 𝒕𝒊𝒎𝒆𝒔 𝒕𝒘𝒆𝒏𝒕𝒚 𝒇𝒐𝒖𝒓𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝒛𝒆𝒓𝒐.

𝐺𝑖𝑣𝑒𝑛 ∶ 9𝑡9 = 15𝑡15 𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶ 6𝑡24 = 0

9𝑡9 = 15𝑡15

9 𝑎 + 9 − 1 𝑑 = 15 𝑎 + 15 − 1 𝑑 ⟹ 9 𝑎 + 8𝑑 = 15 𝑎 + 14𝑑
3 5

3[𝑎 + 8𝑑ሿ = 5[𝑎 + 14𝑑ሿ ⟹ 3𝑎 + 24𝑑 = 5𝑎 + 70𝑑

3𝑎 − 5𝑎 = 70𝑑 − 24𝑑 ⟹ −2𝑎 = 46𝑑
23

𝑎 = −23𝑑⟹
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∴ 6𝑡24 = 6[𝑎 + 23𝑑ሿ

= 6[−23𝑑 + 23𝑑ሿ = 6 0 = 0

∴ 6𝑡24 = 0

𝟖. 𝑰𝒇 𝟑 + 𝒌, 𝟏𝟖 − 𝒌, 𝟓𝒌 + 𝟏 𝒂𝒓𝒆 𝒊𝒏 𝑨. 𝑷. 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒌.

𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

𝑡1 = 3 + 𝑘;

18 − 𝑘 − 3 + 𝑘 =

15 − 2𝑘 =

18 − 𝑘 − 3 − 𝑘 =

−2𝑘 − 6𝑘 = −17 − 15

−8𝑘 = −32

5𝑘 + 1 − (18 − 𝑘)

5𝑘 + 1 − 18 + 𝑘

6𝑘 − 17

𝑡2 = 18 − 𝑘; 𝑡3 = 5𝑘 + 1

⟹ 𝑘 =
32

8

𝑘 = 4

𝟗. 𝑭𝒊𝒏𝒅 𝒙, 𝒚 𝒂𝒏𝒅 𝒛 ,𝒈𝒊𝒗𝒆𝒏 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒙,𝟏𝟎, 𝒚, 𝟐𝟒, 𝒛 𝒂𝒓𝒆 𝒊𝒏 𝑨.𝑷.

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑥, 10, 𝑦,24, 𝑧 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃.

= 17 − 10

𝑡3 − 𝑡2 = 𝑡4 − 𝑡3

𝑦 − 10 = 24 − 𝑦 ⟹ 𝑦 + 𝑦 = 24 + 10

2𝑦 = 24 + 10⟹ 𝑦 =
10 + 24

2
⟹ 𝑦 =

34

2
𝑦 = 17

∴ 𝑥, 10, 17, 24, 𝑧 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃

𝑡1 = 𝑥, 𝑡2 = 10, 𝑡3 = 17, 𝑡4 = 24, 𝑡5 = 𝑧

𝑑 = 𝑡3 − 𝑡2

∴ 𝑧 =

𝑑 = 7

24 + 7 𝑧 = 31⟹

𝑥 = 3𝑥 = 10 − 7⟹

∴ 𝑥 = 3, 𝑦 = 17, 𝑧 = 31

𝟏𝟎. 𝑰𝒏 𝒂 𝒕𝒉𝒆𝒂𝒕𝒓𝒆 ,𝒕𝒉𝒆𝒓𝒆 𝒂𝒓𝒆 𝟐𝟎 𝒔𝒆𝒂𝒕𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒓𝒐𝒏𝒕 𝒓𝒐𝒘 𝒂𝒏𝒅 𝟑𝟎 𝒓𝒐𝒘𝒔 𝒘𝒆𝒓𝒆
𝒂𝒍𝒍𝒐𝒕𝒕𝒆𝒅. 𝑬𝒂𝒄𝒉 𝒔𝒖𝒄𝒄𝒆𝒔𝒔𝒊𝒗𝒆 𝒓𝒐𝒘 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝒕𝒘𝒐 𝒂𝒅𝒅𝒊𝒕𝒊𝒐𝒏𝒂𝒍 𝒔𝒆𝒂𝒕𝒔 𝒕𝒉𝒂𝒏 𝒊𝒕𝒔
𝒇𝒓𝒐𝒏𝒕 𝒓𝒐𝒘.𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒔𝒆𝒂𝒕𝒔 𝒂𝒓𝒆 𝒕𝒉𝒆𝒓𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒍𝒂𝒔𝒕 𝒓𝒐𝒘?

1𝑠𝑡 𝑅𝑜𝑤 20 𝑐ℎ𝑎𝑖𝑟𝑠

2𝑛𝑑 𝑅𝑜𝑤 22 𝑐ℎ𝑎𝑖𝑟𝑠

…

𝑢𝑝𝑡𝑜 30 𝑟𝑜𝑤𝑠
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𝑎 = 20, 𝑑 = 2, 𝑛 = 30

𝑡30 = 𝑎 + 29𝑑
= 20 + 29(2)

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡30

= 20 + 58

𝑡30 = 78 ∴ 𝑇ℎ𝑒 𝑛𝑜. 𝑜𝑓 𝑠𝑒𝑎𝑡𝑠 𝑖𝑛 30𝑡ℎ 𝑟𝑜𝑤 = 78

𝟏𝟏. 𝑻𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒓𝒆𝒆 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒕𝒉𝒂𝒕 𝒂𝒓𝒆 𝒊𝒏 𝑨.𝑷. 𝒊𝒔 𝟐𝟕 𝒂𝒏𝒅 𝒕𝒉𝒆𝒊𝒓
𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒊𝒔 𝟐𝟖𝟖. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒉𝒓𝒆𝒆 𝒕𝒆𝒓𝒎𝒔?

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑖𝑛 𝐴. 𝑃. 𝑏𝑒 𝑎 − 𝑑, 𝑎, 𝑎 + 𝑑

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 = 27

𝑎 − 𝑑 + 𝑎 + 𝑎 + 𝑑 = 27 ⟹ 3𝑎 = 27

𝑎 =
27

3

9
⟹ 𝑎 = 9

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 = 288

𝑎 − 𝑑 × 𝑎 × 𝑎 + 𝑑 = 288 ⟹ 𝑎 𝑎2 − 𝑑2 = 288
𝑤ℎ𝑒𝑟𝑒 𝑎
= 9

9 92 − 𝑑2 = 288 ⟹ 81 − 𝑑2 =
288

9
⟹

32

81 − 𝑑2 = 32

−𝑑2 = 32 − 81 ⟹ −𝑑2 = −49 ⟹ 𝑑2 = 49

𝑑 = ± 7

𝐼𝑓𝑎 = 9, 𝑑 = 7

𝑎 − 𝑑

𝑎

𝑎 + 𝑑

= 9 − 7 = 2

= 9

= 9 + 7 = 13

𝐼𝑓𝑎 = 9, 𝑑 = −7

𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 2, 9, 13

, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 13, 9, 2

𝟏𝟐. 𝑻𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝟔𝒕𝒉 𝒂𝒏𝒅 𝟖𝒕𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝑨. 𝑷. 𝒊𝒔 𝟕:𝟗. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝟗𝒕𝒉

𝒕𝒐 𝟏𝟑𝒕𝒉 𝒕𝒆𝒓𝒎 ?

𝐺𝑖𝑣𝑒𝑛 𝑡6 ∶ 𝑡8 = 7 ∶ 9 𝑇𝑜 𝑓𝑖𝑛𝑑 ∶ 𝑡9 ∶ 𝑡13

𝑡6

𝑡8
=

7

9

𝑎 + 5𝑑

𝑎 + 7𝑑
=

7

9

𝑎 + 5𝑑

𝑎 + 7𝑑
=

7

9

9𝑎 + 45𝑑 = 7𝑎 + 49𝑑 9𝑎 − 7𝑎 = 49𝑑 − 45𝑑

2𝑎 = 4𝑑 𝑎 = 2𝑑

9 𝑎 + 5𝑑 = 7(𝑎 + 7𝑑)⟹

⟹

⟹

𝑡9 ∶ 𝑡13 =
𝑡9

𝑡13

=
𝑎 + 8𝑑

𝑎 + 12𝑑
=

𝑎 + 8𝑑

𝑎 + 12𝑑
=

2𝑑 + 8𝑑

2𝑑 + 12𝑑
=

10𝑑

14𝑑
=

5

7

𝑡6 ∶ 𝑡8 = 7 ∶ 9 ⟹

⟹

∴ 𝑡9 ∶ 𝑡13 = 5 ∶ 7
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𝟏𝟑. 𝑰𝒏 𝒂 𝒘𝒊𝒏𝒕𝒆𝒓 𝒔𝒆𝒂𝒔𝒐𝒏 𝒍𝒆𝒕 𝒖𝒔 𝒕𝒂𝒌𝒆 𝒕𝒉𝒆 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝑶𝒐𝒕𝒚 𝒇𝒓𝒐𝒎
𝑴𝒐𝒏𝒅𝒂𝒚 𝒕𝒐 𝑭𝒓𝒊𝒅𝒂𝒚 𝒕𝒐 𝒃𝒆 𝒊𝒏 𝑨.𝑷. 𝑻𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆𝒔 𝒇𝒓𝒐𝒎
𝑴𝒐𝒏𝒅𝒂𝒚 𝒕𝒐 𝑾𝒆𝒅𝒏𝒆𝒔𝒅𝒂𝒚 𝒊𝒔 𝟎°𝑪 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆𝒔
𝒇𝒓𝒐𝒎 𝑾𝒆𝒅𝒏𝒆𝒔𝒅𝒂𝒚 𝒕𝒐 𝑭𝒓𝒊𝒅𝒂𝒚 𝒊𝒔 𝟏𝟖°𝑪.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒐𝒏 𝒆𝒂𝒄𝒉
𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒗𝒆 𝒅𝒂𝒚𝒔.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑓𝑟𝑜𝑚 𝑀𝑜𝑛𝑑𝑎𝑦 𝑡𝑜 𝐹𝑟𝑖𝑑𝑎𝑦 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦 𝑏𝑒

𝑎 + 𝑑, 𝑎 + 2𝑑, 𝑎 + 3𝑑, 𝑎 + 4𝑑

𝑇ℎ 𝐹𝑊𝑀 𝑇𝑢

𝑎,

𝑆𝑢𝑚 𝑜𝑓 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑠 𝑓𝑟𝑜𝑚 𝑀𝑜𝑛 𝑡𝑜 𝑊𝑒𝑑 = 0°𝐶

𝑎 + 𝑎 + 𝑑 + 𝑎 + 2𝑑 = 0⟹ 3𝑎 + 3𝑑 = 0
÷ 3

𝑎 + 𝑑 = 0 ⟹ 𝑎 = −𝑑

𝑆𝑢𝑚 𝑜𝑓 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑠 𝑓𝑟𝑜𝑚 𝑊𝑒𝑑 𝑡𝑜 𝐹𝑟𝑖 = 18°𝐶

𝑎 + 2𝑑 + 𝑎 + 3𝑑 + 𝑎 + 4𝑑 = 18

3𝑎 + 9𝑑 = 18 𝑤ℎ𝑒𝑟𝑒 𝑎 = −𝑑

3 −𝑑 + 9𝑑 = 18⟹ −3𝑑 + 9𝑑 = 18

6𝑑 = 18 𝑑 = 3⟹

∴ 𝑎 = −3; 𝑑 = 3

𝑇ℎ𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑜𝑛 𝑒𝑎𝑐ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑣𝑒 𝑑𝑎𝑦𝑠 𝑎𝑟𝑒

= −3,

𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑, 𝑎 + 3𝑑, 𝑎 + 4𝑑

−3 + 3, −3 + 2 3 , −3 + 3 3 ,−3 + 4(3)

= −3, −3 + 3, −3 + 6, −3 + 9, −3 + 12

∴ −3℃, 0℃, 3℃, 6℃, 9℃

𝟏𝟒. 𝑷𝒓𝒊𝒚𝒂 𝒆𝒂𝒓𝒏𝒆𝒅 𝑹𝒔. 𝟏𝟓, 𝟎𝟎𝟎 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒚𝒆𝒂𝒓.𝑻𝒉𝒆𝒓𝒆𝒂𝒇𝒕𝒆𝒓 𝒉𝒆𝒓 𝒔𝒂𝒍𝒂𝒓𝒚
𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒅 𝒃𝒚 𝑹𝒔. 𝟏𝟓𝟎𝟎 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓. 𝑯𝒆𝒓 𝒆𝒙𝒑𝒆𝒏𝒄𝒆𝒔 𝒂𝒓𝒆 𝑹𝒔.𝟏𝟑, 𝟎𝟎𝟎 𝒅𝒖𝒓𝒊𝒏𝒈
𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒚𝒆𝒂𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒆𝒙𝒑𝒆𝒏𝒄𝒆𝒔 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒅 𝒃𝒚 𝑹𝒔.𝟗𝟎𝟎 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓.𝑯𝒐𝒘
𝒍𝒐𝒏𝒈 𝒘𝒊𝒍𝒍 𝒊𝒕 𝒕𝒂𝒌𝒆 𝒇𝒐𝒓 𝒉𝒆𝒓 𝒕𝒐 𝒔𝒂𝒗𝒆 𝑹𝒔.𝟐𝟎, 𝟎𝟎𝟎?

1𝑠𝑡 𝑦𝑒𝑎𝑟 2𝑛𝑑 𝑦𝑒𝑎𝑟
𝑆𝑎𝑙𝑎𝑟𝑦: 𝑅𝑠. 15,000 𝑅𝑠. 16,500

𝐸𝑥𝑝𝑒𝑛𝑠𝑒: 𝑅𝑠. 13,000 𝑅𝑠. 13,900

𝑆𝑎𝑣𝑖𝑛𝑔𝑠: 𝑅𝑠. 2,000 𝑅𝑠. 2,600

∴ 𝑇ℎ𝑒 𝑦𝑒𝑎𝑟𝑙𝑦 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃

𝑎 = 2,000;
, 𝑙 = 20,000

𝑅𝑠.2,000, 𝑅𝑠. 2,600, 𝑅𝑠. 3,200, … … . , 𝑅𝑠. 20,000

= 2,600 − 2,000𝑑 = 𝑡2 − 𝑡1

𝑑 = 600
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𝑛 =
𝑙 − 𝑎

𝑑
+ 1 ⟹ 𝑛 =

20,000 − 2,000

600
+ 1⟹ 𝑛 =

18,000

600
+ 1

30

𝑛 = 30 + 1⟹ 𝑛 = 31

∴ 𝐼𝑡 𝑤𝑖𝑙𝑙 𝑡𝑎𝑘𝑒 31 𝑦𝑒𝑎𝑟𝑠 𝑡𝑜 𝑠𝑎𝑣𝑒 𝑅𝑠. 20,000

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟐.𝟔
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟏: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝟏𝟓 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝑨.𝑷

𝟖, 𝟕
𝟏

𝟒
, 𝟔

𝟏

𝟐
, 𝟓

𝟑

𝟒
, …

𝑎 = 8, 𝑛 = 15𝑡1 = 8, 𝑡2 = 7
1

4
,

𝑑 = 𝑡2 − 𝑡1

=
29

4
− 8 =

29 − 32

4
𝑑 = 7

1

4
− 8

𝑑 = −
3

4

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 ⟹ 𝑆15 =

15

2
2 × 8 + (15 − 1)

−3

4

𝑆15 =
15

2
16 − (14)

3

4

7

2

⟹ 𝑆15 =
15

2
16 −

21

2

𝑆15 =
15

2

32 − 21

2
⟹ 𝑆15 =

15

2
×

11

2
⟹ 𝑆15 =

165

4

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐.𝟑𝟐 ∶ 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝟎. 𝟒𝟎 + 𝟎. 𝟒𝟑 + 𝟎. 𝟒𝟔 + ⋯ + 𝟏

, 𝑙 = 1𝑎 = 0.40, 𝑑 = 𝑡2 − 𝑡1

𝑑 = 0.43 − 0.40

𝑑 = 0.03

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 ⟹ 𝑛 =

1 − 0.40

0.03
+ 1 𝑛 =

0.60

0.03
+ 1

𝑛 =
0.60 × 100

0.03 × 100
+ 1

⟹

⟹ 𝑛 =
60.00

3.00
+ 1⟹ 𝑛 =

60

3
+ 1
20

𝑛 = 20 + 1⟹ 𝑛 = 21

𝑆𝑛 =
𝑛

2
[𝑎 + 𝑙ሿ 𝑆21 =

21

2
[1.40ሿ⟹ 𝑆21 =

21

2
[0.40 + 1ሿ ⟹

𝑆21 = 21 × 0.70 ⟹ 𝑆21 = 14.70
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟑: 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔 𝟏+ 𝟓 + 𝟗 + ⋯ 𝒎𝒖𝒔𝒕 𝒃𝒆
𝒕𝒂𝒌𝒆𝒏 𝒔𝒐 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆𝒊𝒓 𝒔𝒖𝒎 𝒊𝒔 𝟏𝟗𝟎?

𝑎 = 1, 𝑑 = 𝑡2 − 𝑡1

𝑑 = 5 − 1 = 4

𝑑 = 4

, 𝑆𝑛 = 190

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 ⟹ 190 =

𝑛

2
2 × 1 + 𝑛 − 1 4

𝑛

2
2 + 𝑛 − 1 4 = 190 ⟹ 𝑛 2 + 4𝑛 − 4 = 190 × 2

𝑛 4𝑛 − 2 = 380⟹ 4𝑛2 − 2𝑛 − 380 = 0
÷ 𝑏𝑦 2

⟹ 2𝑛2 − 𝑛 − 190 = 0

×
−380

+
−1

19 𝑛𝑛
2𝑛2

−20

𝑛
2𝑛2

𝑛

−10

𝑛 − 10 2𝑛 + 19 = 0⟹ 𝑛 − 10 = 0, 2𝑛 + 19 = 0
𝑛 = 10, 2𝑛 = −19

𝑛 =
−19

2
𝑖𝑠 𝑖𝑚𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 .

∴ 𝑁𝑜. 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓𝑔𝑖𝑣𝑒𝑛 𝑠𝑒𝑟𝑖𝑒𝑠 𝑛 = 10

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟒: 𝑻𝒉𝒆 𝟏𝟑𝒕𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝑨.𝑷. 𝒊𝒔 𝟑 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝟏𝟑
𝒕𝒆𝒓𝒎𝒔 𝒊𝒔 𝟐𝟑𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒎𝒎𝒐𝒏 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝟐𝟏

𝒕𝒆𝒓𝒎𝒔.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑡13 = 3, 𝑇𝑜 𝑓𝑖𝑛𝑑: 𝑎 = ? 𝑎𝑛𝑑 𝑆21 = ?𝑆13 = 234,

𝑡13 = 3 ⟹ 𝑎 + 12𝑑 = 3… (1)

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 ⟹ 𝑆13 =

13

2
2𝑎 + 13 − 1 𝑑

234 =
13

2
2𝑎 + 13 − 1 𝑑 ⟹ 2𝑎 + 13 − 1 𝑑 = 234 ×

2

13

2𝑎 + 12𝑑 =
234 × 2

13

18

⟹ 2𝑎 + 12𝑑 = 36 … (𝟐)

𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (2)

𝑎 + 12𝑑 = 3

2𝑎 + 12𝑑 = 36
− − (−)

−𝑎 = −33 ⟹ 𝑎 = 33

𝑆𝑢𝑏 𝑎 = 33 𝑖𝑛 (1) 𝑎 + 12𝑑 = 3

33 + 12𝑑 = 3⟹ 12𝑑 = 3 − 33 ⟹ 12𝑑 = −30

𝑑 =
−30

12
⟹ 𝑑 = −

5

2
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𝑇𝑜 𝑓𝑖𝑛𝑑: 𝑆21 = ?

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 Where 𝑎 = 33, 𝑛 = 21 and d = −

5

2

𝑆21 =
21

2
2 × 33 + (21 − 1)

−5

2

=
21

2
66 + 20

−5

2

10

=
21

2
66 − 50

8

𝑆21 =
21

2
16 ⟹ ∴ 𝑆21 = 168

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟓: 𝑰𝒏 𝒂𝒏 𝑨. 𝑷. 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒊𝒔 𝑺𝒏 =
𝟓𝒏𝟐

𝟐
+

𝟑𝒏

𝟐
.

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝟏𝟕𝒕𝒉 𝒕𝒆𝒓𝒎𝒔.

𝑆𝑛 =
5𝑛2

2
+

3𝑛

2

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑆17

𝐻𝑒𝑟𝑒 ∶ 𝑛 = 17

𝑆17 =
5 × (17)2

2
+

3 × 17

2

=
1445

2
+

51

2

=
5 × 289

2
+

51

2

=
1496

2
= 748

𝑆17 = 748

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑆16

𝑆16 =
5 × (16)2

2
+

3 × 16

2
=

5 × 256

2
+

48

2
=

1280

2
+

48

2

640 24

= 640 + 24

𝑆16 = 664

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡17

𝑡17 = 𝑆17 − 𝑆16

= 748 − 664 = 84

∴ 𝑡17 = 84
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟔 ∶ 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒂𝒍𝒍 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝟑𝟎𝟎

𝒂𝒏𝒅 𝟔𝟎𝟎 𝒘𝒉𝒊𝒄𝒉 𝒂𝒓𝒆 𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝟕.
3007) (4
28
20

2

14

6
7 − 6 = 1

1𝑠𝑡 𝑡𝑒𝑟𝑚 = 300 + 1 = 301
2𝑛𝑑 𝑡𝑒𝑟𝑚 = 301 + 7 = 308

7) 600 (8
56

4 0
35

5

5
𝑙𝑎𝑠𝑡 𝑡𝑒𝑟𝑚 600 − 5 = 595

𝑎 = 301, 𝑑 = 7, 𝑙 = 595

𝑛 =
𝑙 − 𝑎

𝑑
+ 1

301 + 308 + 315 + ⋯ + 595

⟹ 𝑛 =
595 − 301

7
+ 1

𝑛 =
294

7
+ 1

42

⟹ 𝑛 = 42 + 1

𝑛 = 43

𝑆𝑛 =
𝑛

2
𝑎 + 𝑙 𝑊ℎ𝑒𝑟𝑒 𝑛 = 43 , 𝑎 = 301 𝑎𝑛𝑑 𝑙 = 595

𝑆43 =
43

2
301 + 595 ⟹ 𝑆43 =

43

2
896

448

𝑆43 = 19264𝑆43 = 43 × 448⟹

𝑆43 = 19264

𝑆𝑖𝑛𝑐𝑒 𝐴 𝑚𝑜𝑠𝑎𝑖𝑐 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠ℎ𝑎𝑝𝑒 𝑜𝑓𝑎𝑛 𝑒𝑞𝑢𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒, 𝑖𝑡′𝑠 𝑠𝑖𝑑𝑒 = 12𝑓𝑡

𝐴 𝑡𝑖𝑙𝑒 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠ℎ𝑎𝑝𝑒 𝑜𝑓 𝑎𝑛 𝑒𝑞𝑢𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑖𝑡𝑠 𝑠𝑖𝑑𝑒 = 1𝑓𝑡 = 12𝑖𝑛𝑐ℎ

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑜𝑤𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑚𝑜𝑠𝑎𝑖𝑐 = 12

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤ℎ𝑖𝑡𝑒 𝑡𝑖𝑙𝑒𝑠 𝑖𝑛 𝑒𝑎𝑐ℎ 𝑟𝑜𝑤 𝑎𝑟𝑒 1,2,3,4 … 12. 𝑖𝑛 𝐴.𝑃.
𝑆𝑢𝑚 𝑜𝑓 𝑤ℎ𝑖𝑡𝑒 𝑡𝑖𝑙𝑒𝑠 = 𝑆12

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟕 ∶ 𝑨 𝒎𝒐𝒔𝒂𝒊𝒄 𝒊𝒔 𝒅𝒆𝒔𝒊𝒈𝒏𝒆𝒅 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒂𝒏 𝒆𝒒𝒖𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍
𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆, 𝟏𝟐 𝒇𝒕 𝒐𝒏 𝒆𝒂𝒄𝒉 𝒔𝒊𝒅𝒆.𝑬𝒂𝒄𝒉 𝒕𝒊𝒍𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒎𝒐𝒔𝒂𝒊𝒄 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇
𝒂𝒏 𝒆𝒒𝒖𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝟏𝟐 𝒊𝒏𝒄𝒉 𝒔𝒊𝒅𝒆. 𝑻𝒉𝒆 𝒕𝒊𝒍𝒆 𝒂𝒓𝒆 𝒂𝒍𝒕𝒆𝒓𝒏𝒂𝒕𝒆 𝒊𝒏
𝒄𝒐𝒍𝒐𝒖𝒓 𝒂𝒔 𝒔𝒉𝒐𝒘𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒊𝒍𝒆𝒔 𝒐𝒇 𝒆𝒂𝒄𝒉
𝒄𝒐𝒍𝒐𝒖𝒓 𝒂𝒏𝒅 𝒕𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒊𝒍𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒎𝒐𝒔𝒂𝒊𝒄.

𝑎 = 1, 𝑑 = 2 − 1
𝑑 = 1

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 1 𝑆12 =

12

2
2 × 1 + 12 − 1 1⟹

6

𝑆12 = 6 2 + 11 = 6 13

= 78 ⟹ 𝑆12 = 78

𝑆𝑢𝑚 𝑜𝑓 𝑏𝑙𝑢𝑒 𝑡𝑖𝑙𝑒𝑠 = 𝑆11

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑙𝑢𝑒 𝑡𝑖𝑙𝑒𝑠 𝑖𝑛 𝑒𝑎𝑐ℎ 𝑟𝑜𝑤 𝑎𝑟𝑒 1, 2, 3, … … . . , 11. 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑖𝑛 𝐴. 𝑃.

𝑎 = 1, 𝑑 = 1

𝑆11 =
11

2
2 × 1 + 11 − 1 1 =

11

2
2 + 10



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑆11 = 66

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑡𝑖𝑙𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑚𝑜𝑠𝑎𝑖𝑐 = 78 + 66= 144

=
11

2
× 12

6

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟖: 𝑻𝒉𝒆 𝒉𝒐𝒖𝒔𝒆𝒔 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒆𝒆𝒕 𝒂𝒓𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒆𝒅 𝒇𝒓𝒐𝒎 𝟏 𝒕𝒐 𝟒𝟗.
𝑺𝒆𝒏𝒕𝒉𝒊𝒍′𝒔 𝒉𝒐𝒖𝒔𝒆 𝒊𝒔 𝒏𝒖𝒎𝒃𝒆𝒓𝒆𝒅 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒐𝒇 𝒕𝒉𝒆
𝒉𝒐𝒖𝒔𝒆𝒔 𝒑𝒓𝒊𝒐𝒓 𝒕𝒐 𝒔𝒆𝒏𝒕𝒉𝒊𝒍’𝒔 𝒉𝒐𝒖𝒔𝒆 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒐𝒇
𝒕𝒉𝒆 𝒉𝒐𝒖𝒔𝒆𝒔 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒏𝒕𝒉𝒊𝒍’𝒔 𝒉𝒐𝒖𝒔𝒆. 𝑭𝒊𝒏𝒅 𝒔𝒆𝒏𝒕𝒉𝒊𝒍’𝒔 𝒉𝒐𝒖𝒔𝒆 𝒏𝒖𝒎𝒃𝒆𝒓?

𝐿𝑒𝑡 𝑆𝑒𝑛𝑡ℎ𝑖𝑙′𝑠 ℎ𝑜𝑢𝑠𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑏𝑒 𝑥. 𝐻𝑜𝑢𝑠𝑒𝑠 𝑎𝑟𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑒𝑑 𝑓𝑟𝑜𝑚 1, 2, … . , 49.
𝑠𝑢𝑚 𝑜𝑓 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑜𝑢𝑠𝑒𝑠

𝑝𝑟𝑖𝑜𝑟 𝑡𝑜 𝑠𝑒𝑛𝑡ℎ𝑖𝑙′𝑠 ℎ𝑜𝑢𝑠𝑒
= 𝑠𝑢𝑚 𝑜𝑓 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑜𝑢𝑠𝑒𝑠

𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑡𝑜 𝑠𝑒𝑛𝑡ℎ𝑖𝑙′𝑠 ℎ𝑜𝑢𝑠𝑒

1 + 2 + 3 + ⋯ + 𝑥 − 1 =

(𝑥 − 1)

2
1 + 𝑥 − 1

1 + 2 + 3 + ⋯ + 𝑥 − 1 =

=
49 × 50

2
−

𝑥(1 + 𝑥)

2
× 𝑏𝑦 2

= 2450 − 𝑥 − 𝑥2

𝑆𝑛 =
𝑛

2
𝑎 + 𝑙

𝑥 + 1 + 𝑥 + 2 + ⋯ + 49.

1 + 2 + 3 + ⋯ + 49 − [1 + 2 + 3 + ⋯ + 𝑥ሿ

=
49

2
1 + 49 −

𝑥

2
1 + 𝑥

𝑥(𝑥 − 1)

2
𝑥2 − 𝑥 ⟹ 𝑥2 + 𝑥2 = 2450

2𝑥2 = 2450 ⟹ 𝑥2 = 1225

𝑥2 = 352 ⟹ 𝑥 = 35

∴ 𝑆𝑒𝑛𝑡ℎ𝑖𝑙′𝑠 ℎ𝑜𝑢𝑠𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 35

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟑𝟗: 𝑻𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒏,𝟐𝒏 𝒂𝒏𝒅 𝟑𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒂𝒏 𝑨. 𝑷 𝒂𝒓𝒆 𝑺𝟏

, 𝑺𝟐 𝒂𝒏𝒅 𝑺𝟑 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝑺𝟑 = 𝟑 𝑺𝟐 − 𝑺𝟏 .

𝑆1 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 , 𝑆3 =

3𝑛

2
2𝑎 + 3𝑛 − 1 𝑑

=
𝑛

2
4𝑎 + 2 2𝑛 − 1 𝑑 − 2𝑎 − 𝑛 − 1 𝑑

𝑆2 =
2𝑛

2
2𝑎 + 2𝑛 − 1 𝑑 ,

𝑆2 − 𝑆1 =
2 𝑛

2
2𝑎 + 2𝑛 − 1 𝑑 −

𝑛

2
2𝑎 + 𝑛 − 1 𝑑

=
𝑛

2
2 2𝑎 + 2𝑛 − 1 𝑑 − 2𝑎 + 𝑛 − 1 𝑑

=
𝑛

2
4𝑎 + 4𝑛 − 2 𝑑 − 2𝑎 − 𝑛 − 1 𝑑 =

𝑛

2
2𝑎 + 4𝑛 − 2 𝑑 − 𝑛 − 1 𝑑

=
𝑛

2
2𝑎 + 4𝑛 − 2 − 𝑛 + 1 𝑑
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𝑆2 − 𝑆1 =
𝑛

2
2𝑎 + 3𝑛 − 1 𝑑

× 𝑏𝑦 3 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠

⟹ 3 𝑆2 − 𝑆1 =
3𝑛

2
2𝑎 + 3𝑛 − 1 𝑑 = 𝑆3

∴ 𝑆3 = 3 𝑆2 − 𝑆1

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈

𝒊 𝟑, 𝟕, 𝟏𝟏, … . 𝒖𝒑 𝒕𝒐 𝟒𝟎 𝒕𝒆𝒓𝒎𝒔.

𝑎 = 3 , 𝑑 = 4 , 𝑛 = 40

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑

𝑆40 =
40

2
6 + 39(4) 𝑆40 = 20[6 + 156ሿ

𝑆40 = 20 × 162

𝐴. 𝑃 𝑖𝑠 3,7,11, … . 𝑢𝑝 𝑡𝑜 40 𝑡𝑒𝑟𝑚𝑠.

⟹ 𝑆40 =
40

2
2 × 3 + 40 − 1 4

⟹

⟹ 𝑆40 = 3240

𝑆40 = 3240

𝐴. 𝑃 𝑖𝑠 102,97,92, … 𝑢𝑝 𝑡𝑜 27 𝑡𝑒𝑟𝑚𝑠

𝒊𝒊 𝟏𝟎𝟐, 𝟗𝟕, 𝟗𝟐, … 𝒖𝒑 𝒕𝒐 𝟐𝟕 𝒕𝒆𝒓𝒎𝒔.

𝑎 = 102, 𝑑 = −5, 𝑛 = 27

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 𝑆27 =

27

2
2 × 104 + (27 − 1)(−5)

𝑆27 =
27

2
204 + 26(−5) 𝑆27 =

27

2
204 − 130

𝑆27 =
27

2
× 74

37
𝑆27 = 27 × 37

𝑆27 = 999

⟹

⟹

⟹

𝒊𝒊𝒊 𝟔 + 𝟏𝟑 + 𝟐𝟎 + … + 𝟗𝟕

𝑎 = 6, , 𝑙 = 97𝑑 = 13 − 6 = 7

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 ⟹ 𝑛 =

97 − 6

7
+ 1 =

91

7
+ 1

13

𝑛 = 13 + 1

𝑆𝑛 =
𝑛

2
𝑎 + 𝑙

⟹ 𝑛 = 14

⟹ 𝑆14 =
14

2
6 + 97

7

𝑆14 = 7 × 103⟹ ∴ 𝑆14 = 721
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𝟐. 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒐𝒅𝒅 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔 𝒃𝒆𝒈𝒊𝒏𝒏𝒊𝒏𝒈 𝒘𝒊𝒕𝒉 𝟓 𝒘𝒊𝒍𝒍 𝒔𝒖𝒎 𝒕𝒐
𝟒𝟖𝟎?

𝐺𝑖𝑣𝑒𝑛 ∶ 5 + 7 + 9 + ⋯ 𝑛 = 480.

𝑎 = 5, 𝑑 = 7 − 5 = 2, 𝑆𝑛 = 480

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 𝑆𝑛 =

𝑛

2
2 × 5 + 𝑛 − 1 2

+
−480

×
4

24−20

⟹

480 =
𝑛

2
2 × 5 + 𝑛 − 1 2 ⟹ 480 =

𝑛

2
× 2 5 + 𝑛 − 1

𝑛 5 + 𝑛 − 1 = 480

𝑛2 + 4𝑛 − 480 = 0

𝑛 − 20 = 0,
𝑛 = 20,

𝑛 + 24 = 0

𝑛 = −24 𝑖𝑠 𝑛𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒

⟹ 𝑛 𝑛 + 4 = 480

⟹ 𝑛 − 20 𝑛 + 24 = 0

∴ 20 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑜𝑑𝑑 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 5 𝑤𝑖𝑙𝑙 𝑠𝑢𝑚 𝑡𝑜 480.

𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝟐𝟖 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒂𝒏 𝑨.𝑷. 𝒘𝒉𝒐𝒔𝒆 𝒏𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝟒𝒏 − 𝟑.

𝐺𝑖𝑣𝑒𝑛: 𝑡𝑛 = 4𝑛 − 3

𝑛 = 1 ⟹

𝑛 = 2 ⟹

𝑎 = 1,

𝑆28 =
28

2
2 + 27 4

𝑆28 = 14 × 110

𝑡1 = 4 1 − 3 = 4 − 3

𝑡1 = 1

𝑡2 = 4 2 − 3= 8 − 3

𝑡2 = 5

𝑆28 = 1540

𝑑 = 5 − 1

𝑛 = 28

⟹

𝑑 = 𝑡2 − 𝑡1

𝑑 = 4

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 ⟹ 𝑆28 =

28

2
2 × 1 + 28 − 1 4

⟹ 𝑆28 =
28

2
2 + 108

14

⟹

∴ 𝑆28 = 1540

𝟒. 𝑻𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒂 𝒄𝒆𝒓𝒕𝒂𝒊𝒏 𝒔𝒆𝒓𝒊𝒆𝒔 𝒊𝒔 𝒈𝒊𝒗𝒆𝒏 𝒂𝒔 𝟐𝒏𝟐 − 𝟑𝒏.
𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔 𝒊𝒔 𝒂𝒏 𝑨. 𝑷. ?

𝐺𝑖𝑣𝑒𝑛: 𝑆𝑛 = 2𝑛2 − 3𝑛

𝑛 = 1 ⟹

𝑛 = 2 ⟹

𝑆1 = 2(1)2− 3 1 = 2 − 3

𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 = −1

𝑆2 = 2(2)2−3 2 = 8 − 6= 2 4 − 6

𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑡𝑒𝑟𝑚𝑠 = 2

= 𝑎 = 𝑡1

𝑡1 + 𝑡2 = 2 ⟹ −1 + 𝑡2 = 2
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𝑑 = 𝑡2 − 𝑡1 = 3 − −1 = 3 + 1

𝑑 = 4

𝑎 = −1

𝑎 + 𝑑 = −1 + 4 = 3

𝑎 + 2𝑑 = −1 + 2 4

= −1 + 8 = 7𝑨. 𝑷:𝒂 + (𝒂 + 𝒅) + (𝒂 + 𝟐𝒅) + (𝒂 + 𝟑𝒅), …
𝑎 + 3𝑑 = −1 + 3 4

= −1 + 12 = 11∴ 𝐴. 𝑃. 𝑖𝑠 − 1 + 3 + 7 + 11 + …

𝑡2 = 2 + 1 ⟹ 𝑡2 = 3

𝟓. 𝑻𝒉𝒆 𝟏𝟎𝟒𝒕𝒉 𝒕𝒆𝒓𝒎 𝒂𝒏𝒅 𝟒𝒕𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝑨.𝑷. 𝒂𝒓𝒆 𝟏𝟐𝟓 𝒂𝒏𝒅 𝟎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎
𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝟑𝟓 𝒕𝒆𝒓𝒎𝒔.

𝐺𝑖𝑣𝑒𝑛: 𝑡104 = 125 , 𝑡4 = 0, 𝑇𝑜 𝑓𝑖𝑛𝑑: 𝑆35

𝑡104 = 125

𝑡4 = 0

𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (2)

𝑎 + 103𝑑 = 125

𝑎 + 3𝑑 = 0
− − −

⟹ 𝑎 + 103𝑑 = 125 … (1)

⟹ 𝑎 + 3𝑑 = 0 … (2)

100𝑑 = 125

𝑆𝑢𝑏 𝑑 =
5

4
𝑖𝑛 𝑒𝑞𝑢 (2)

⟹ 𝑑 =
125

100 𝑑 =
5

4
⟹

𝑎 + 3𝑑 = 0

𝑎 + 3
5

4
= 0 ⟹ 𝑎 +

15

4
= 0 𝑎 = −

15

4
⟹

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 ⟹ 𝑆35 =

35

2
2 −

15

4
+ 35 − 1

5

4

𝑆35 =
35

2
−

15

2
+ 34

5

4
𝑆35 =

35

2
−

15

2
+ 17

5

2

17
⟹

𝑆35 =
35

2
−

15

2
+

85

2
⟹ 𝑆35 =

35

2
−

−15 + 85

2

35

𝑆35 =
35

2

70

2
⟹ 𝑆35 =

1225

2

2

𝟔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒂𝒍𝒍 𝒐𝒅𝒅 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝟒𝟓𝟎

𝑎 = 1,

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 𝑛 =

449 − 1

2
+ 1 𝑛 =

448

2
+ 1

1 + 3 + 5 + 7 + … … . + 449

= 3 − 1 = 2𝑑 = 𝑡2 − 𝑡1

𝑑 = 2

⟹ ⟹
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𝑆𝑛 =
𝑛

2
𝑎 + 𝑙 ⟹ 𝑆225 =

225

2
1 + 449

𝑆225 =
225

2
[450ሿ

225

𝑆225 = 225 × 225

𝑆225 = 50,625

⟹

𝑛 = 224 + 1 𝑛 = 225⟹

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒂𝒍𝒍 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝟔𝟎𝟐 𝒂𝒏𝒅 𝟗𝟎𝟐 𝒘𝒉𝒊𝒄𝒉
𝒂𝒓𝒆 𝒏𝒐𝒕 𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝟒

𝑆𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 602 𝑎𝑛𝑑 902

𝑎 = 603,

603 + 604 + ⋯ + 901

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 𝑛 = 298 + 1

𝑆𝑛 =
𝑛

2
𝑎 + 𝑙 ∴ 𝑆229 =

299

2
603 + 901

𝑆229 =
299

2
[1504ሿ 𝑆229 = 229 × 752

𝑆229 = 224848

= 604 − 603𝑑 = 𝑡2 − 𝑡1 , 𝑙 = 901

𝑑 = 1

⟹ ∴ 𝑛 =
901 − 603

1
+ 1⟹

𝑛 = 299

⟹

752
⟹

604 + 608 + 612 + ⋯ + 900

𝑎 = 604,

𝑛 =
900 − 604

4
+ 1 𝑛 =

296

4
+ 1

𝑛 = 74 + 1 ∴ 𝑛 = 75

∴ 𝑆75 =
75

2
604 + 900 𝑆75 =

75

2
[1504ሿ

𝑆75 = 56400

)4 602
15

60

2

4)902

22

88

22

5

20

2

602 + = 604

(−)
= 900

𝑙 = 900𝑑 = 4,

𝑆𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 602 𝑎𝑛𝑑 902 𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 4.

𝑛 =
𝑙 − 𝑎

𝑑
+ 1 ⟹ ⟹

⟹

⟹
752

𝑆75 = 75 × 752 ⟹

∴ 𝑆𝑢𝑚 𝑜𝑓 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 4

= 224848 − 56400 = 168448
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𝟖. 𝑹𝒂𝒈𝒉𝒖 𝒘𝒊𝒔𝒉 𝒕𝒐 𝒃𝒖𝒚 𝒂 𝒍𝒂𝒑𝒕𝒐𝒑.𝑯𝒆 𝒄𝒂𝒏 𝒃𝒖𝒚 𝒊𝒕 𝒃𝒚 𝒑𝒂𝒚𝒊𝒏𝒈 𝑹𝒔.𝟒𝟎, 𝟎𝟎𝟎
𝒄𝒂𝒔𝒉 𝒐𝒓 𝒃𝒚 𝒈𝒊𝒗𝒊𝒏𝒈 𝒊𝒕 𝒊𝒏 𝟏𝟎 𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒎𝒆𝒏𝒕𝒔 𝒂𝒔 𝑹𝒔.𝟒𝟖𝟎𝟎 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒎𝒐𝒏𝒕𝒉,
𝑹𝒔.𝟒𝟕𝟓𝟎 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒎𝒐𝒏𝒕𝒉,𝑹𝒔.𝟒𝟕𝟎𝟎 𝒊𝒏 𝒕𝒉𝒆 𝒕𝒉𝒊𝒓𝒅 𝒎𝒐𝒏𝒕𝒉 𝒂𝒏𝒅 𝒔𝒐 𝒐𝒏.
𝑰𝒇 𝒉𝒆 𝒑𝒂𝒚𝒔 𝒕𝒉𝒆 𝒎𝒐𝒏𝒆𝒚 𝒊𝒏 𝒕𝒉𝒊𝒔 𝒇𝒂𝒔𝒉𝒊𝒐𝒏, 𝒇𝒊𝒏𝒅

𝒊 𝒕𝒐𝒕𝒂𝒍 𝒂𝒎𝒐𝒖𝒏𝒕 𝒑𝒂𝒊𝒅 𝒊𝒏 𝟏𝟎 𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒎𝒆𝒏𝒕𝒔.
𝒊𝒊 𝒉𝒐𝒘 𝒎𝒖𝒄𝒉 𝒆𝒙𝒕𝒓𝒂 𝒂𝒎𝒐𝒖𝒏𝒕 𝒕𝒉𝒂𝒕 𝒉𝒆 𝒉𝒂𝒔 𝒕𝒐 𝒑𝒂𝒚 𝒕𝒉𝒂𝒏 𝒕𝒉𝒆 𝒄𝒐𝒔𝒕?

𝐼𝑛𝑠𝑡𝑎𝑙𝑙𝑚𝑒𝑛𝑡 𝑖𝑛 1𝑠𝑡 𝑚𝑜𝑛𝑡ℎ = 𝑅𝑠. 4800
𝐼𝑛𝑠𝑡𝑎𝑙𝑙𝑚𝑒𝑛𝑡 𝑖𝑛 2𝑛𝑑 𝑚𝑜𝑛𝑡ℎ = 𝑅𝑠. 4750

𝐼𝑛𝑠𝑡𝑎𝑙𝑙𝑚𝑒𝑛𝑡 𝑖𝑛 3𝑟𝑑 𝑚𝑜𝑛𝑡ℎ = 𝑅𝑠. 4700

4800 + 4750 + 4700 + ⋯ 𝑖𝑠 𝑎𝑛 𝐴. 𝑃
𝑎 = 4800 ,

𝑖) 𝑇𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑝𝑎𝑖𝑑 𝑖𝑛 10 𝑖𝑛𝑠𝑡𝑎𝑙𝑙𝑚𝑒𝑛𝑡𝑠

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 , 𝑛 = 10

𝑆10 =
10

2
2 × 4800 + (10 − 1)(−50)

, 𝑑 = −50
𝑑 = 𝑡2 − 𝑡1

𝑑 = 4750 − 4800

⟹ 𝑆10 = 5 9600 + 9(−50)

𝑆10 = 5 9600 − 450 𝑆10 = 5 × 9150

= 𝑅𝑠. 45,750 /−

𝑖𝑖)𝐴𝑚𝑜𝑢𝑛𝑡 ℎ𝑒 𝑝𝑎𝑖𝑑 𝑒𝑥𝑡𝑟𝑎 𝑖𝑛 𝑖𝑛𝑠𝑡𝑎𝑙𝑙𝑚𝑒𝑛𝑡𝑠

= 45,750 − 40,000 = 𝑅𝑠. 5,750/−

= 10 𝑖𝑛𝑠𝑡𝑎𝑙𝑙𝑚𝑒𝑛𝑡𝑠 𝑎𝑚𝑜𝑢𝑛𝑡 − 𝑐𝑎𝑠ℎ 𝑎𝑚𝑜𝑢𝑛𝑡

⟹

𝟗. 𝑨 𝒎𝒂𝒏 𝒓𝒆𝒑𝒂𝒚𝒔 𝒂 𝒍𝒐𝒂𝒏 𝒐𝒇 𝑹𝒔.𝟔𝟓, 𝟎𝟎𝟎 𝒃𝒚 𝒑𝒂𝒚𝒊𝒏𝒈 𝑹𝒔.𝟒𝟎𝟎 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕
𝒎𝒐𝒏𝒕𝒉 𝒂𝒏𝒅 𝒕𝒉𝒆𝒏 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒂𝒚𝒎𝒆𝒏𝒕 𝒃𝒚 𝑹𝒔. 𝟑𝟎𝟎 𝒆𝒗𝒆𝒓𝒚 𝒎𝒐𝒏𝒕𝒉.
𝑯𝒐𝒘 𝒍𝒐𝒏𝒈 𝒘𝒊𝒍𝒍 𝒊𝒕 𝒕𝒂𝒌𝒆 𝒇𝒐𝒓 𝒉𝒊𝒎 𝒕𝒐 𝒄𝒍𝒆𝒂𝒓 𝒕𝒉𝒆 𝒍𝒐𝒂𝒏?

, 𝑎 = 400, 𝑑 = 300

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑 𝑆𝑛 =

𝑛

2
2 × 400 + 𝑛 − 1 300

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑆𝑛 = 65,000

⟹

65,000 =
𝑛

2
2 × 400 + 𝑛 − 1 300 ⟹

𝑛

2
800 + 𝑛 − 1 300 = 65,000

𝑛

2
800 + 300𝑛 − 300 = 65,000 ⟹

𝑛

2
500 + 300𝑛 = 65,000

𝑛

2
× 100 5 + 3𝑛 = 65,000

50
⟹ 50𝑛 5 + 3𝑛 = 65000

⟹𝑛 5 + 3𝑛 =
65000

50
𝑛 5 + 3𝑛 = 1300 ⟹ 5𝑛 + 3𝑛2 = 1300

3𝑛2 + 5𝑛 − 1300 = 0 ⟹

×
−3900

+
5

−65 𝑛𝑛
3𝑛2

60

𝑛 3𝑛2

𝑛

20

3𝑛 + 65 𝑛 − 20 = 0
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𝑛 − 20 = 0

𝑛 = 20

3𝑛 + 65 = 0,

3𝑛 = −65,

𝑛 =
−65

3
𝑖𝑚𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒

∴ 𝐼𝑡 𝑤𝑖𝑙𝑙 𝑡𝑎𝑘𝑒 20 𝑚𝑜𝑛𝑡ℎ𝑒𝑠 𝑡𝑜 𝑐𝑙𝑒𝑎𝑟 ℎ𝑖𝑠 𝑙𝑜𝑎𝑛.

𝟏𝟎. 𝑨 𝒃𝒓𝒊𝒄𝒌 𝒔𝒕𝒂𝒊𝒓𝒄𝒂𝒔𝒆 𝒉𝒂𝒔 𝒂 𝒕𝒐𝒕𝒂𝒍 𝒐𝒇 𝟑𝟎 𝒔𝒕𝒆𝒑𝒔.𝑻𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎 𝒔𝒕𝒆𝒑 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒔
𝟏𝟎𝟎 𝒃𝒓𝒊𝒄𝒌𝒔. 𝑬𝒂𝒄𝒉 𝒔𝒖𝒄𝒄𝒆𝒔𝒔𝒊𝒗𝒆 𝒔𝒕𝒆𝒑 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒔 𝒕𝒘𝒐 𝒃𝒓𝒊𝒄𝒌𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝒕𝒉𝒆
𝒑𝒓𝒆𝒗𝒊𝒐𝒖𝒔 𝒔𝒕𝒆𝒑. 𝒊 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒃𝒓𝒊𝒄𝒌𝒔 𝒂𝒓𝒆 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒎𝒐𝒔𝒕 𝒔𝒕𝒆𝒑?

𝒊𝒊 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒃𝒓𝒊𝒄𝒌𝒔 𝒂𝒓𝒆 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒕𝒐 𝒃𝒖𝒊𝒍𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒊𝒓 𝒄𝒂𝒔𝒆?

𝑁𝑜. 𝑜𝑓 𝑏𝑟𝑖𝑐𝑘𝑠 𝑖𝑛 𝑏𝑜𝑡𝑡𝑜𝑚 𝑠𝑡𝑒𝑝 = 100

𝐸𝑎𝑐ℎ 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑖𝑣𝑒 𝑠𝑡𝑒𝑝𝑠 𝑎𝑟𝑒 2 𝑏𝑟𝑖𝑐𝑘𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠 𝑠𝑡𝑒𝑝

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑠𝑡𝑒𝑝𝑠 𝑜𝑓 𝑠𝑡𝑎𝑖𝑟𝑐𝑎𝑠𝑒 = 30

∴ 100 + 98 + 96 + 94 + ⋯ 𝑢𝑝𝑡𝑜 30 𝑠𝑡𝑒𝑝𝑠

𝑎 = 100,

𝑖 𝑁𝑜. 𝑜𝑓 𝑏𝑟𝑖𝑐𝑘𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑡𝑜𝑝 𝑚𝑜𝑠𝑡 𝑠𝑡𝑒𝑝

𝑡𝑛 = 𝑎 + 𝑛 − 1 𝑑 𝑡30 = 100 + 30 − 1 (−2)

𝑡30 = 100 + 29 (−2) 𝑡30 = 100 − 58
𝟏𝟎𝟎 𝒃𝒓𝒊𝒄𝒌𝒔

𝟗𝟖 𝒃𝒓𝒊𝒄𝒌𝒔

𝟗𝟔 𝒃𝒓𝒊𝒄𝒌𝒔

30 𝑠𝑡𝑒𝑝𝑠

𝑑 = 98 − 100

𝑑 = 𝑡2 − 𝑡1

𝑑 = −2
, 𝑛 = 30

⟹

⟹

⟹

∴ 𝑡30= 42

𝑖𝑖 𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑏𝑟𝑖𝑐𝑘𝑠 𝑎𝑟𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑏𝑢𝑖𝑙𝑑 𝑡ℎ𝑒 𝑠𝑡𝑎𝑖𝑟 𝑐𝑎𝑠𝑒

∴ 100 + 98 + 96 + 94 + ⋯ + 42

𝑎 = 100, 𝑑 = −2, 𝑙 = 42

𝑆𝑛 =
𝑛

2
𝑎 + 𝑙

𝑎𝑛𝑑 𝑛 = 30

⟹ 𝑆30 =
30

2
[100 + 42ሿ

15

𝑆30 = 15 × 142 = 2130

∴ 𝑆30= 2130

𝟏𝟏. 𝑰𝒇 𝑺𝟏,𝑺𝟐 ,𝑺𝟑, … … … 𝑺𝒎 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒔𝒖𝒎𝒔 𝒐𝒇 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒎 𝑨.𝑷,′ 𝒔 𝒘𝒉𝒐𝒔𝒆
𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎𝒔 𝒂𝒓𝒆 𝟏,𝟐, 𝟑, … . . , 𝒎 𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆 𝒄𝒐𝒎𝒎𝒐𝒏 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆𝒔 𝒂𝒓𝒆 𝟏,𝟑,
𝟓, … … 𝟐𝒎 − 𝟏 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚, 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕

𝑺𝟏 + 𝑺𝟐 + 𝑺𝟑 + … . , +𝑺𝒎 =
𝟏

𝟐
𝒎𝒏 𝒎𝒏 + 𝟏 .

1𝑠𝑡 𝐴. 𝑃. ⇒ 𝑎 = 1, 𝑑 = 1

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑

=
𝑛

2
2(1) + 𝑛 − 1 1 =

𝑛

2
2 + 𝑛 − 1𝑆1
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2𝑛𝑑 𝐴. 𝑃. ⇒ 𝑎 = 2, 𝑑 = 3

=
𝑛

2
4 + 3𝑛 − 3

𝑆2 =
𝑛

2
3𝑛 + 1

𝑆2 =
𝑛

2
2 2 + 𝑛 − 1 3

𝑆1 =
𝑛

2
𝑛 + 1

=
𝑛

2
2(𝑚) + 𝑛 − 1 (2𝑚 − 1)

=
𝑛

2
2𝑚 + 2𝑚𝑛 − 2𝑚 − 𝑛 + 1 =

𝑛

2
2𝑚𝑛 − 𝑛 + 1

∴ 𝑆1 + 𝑆2 + … . , +𝑆𝑚

𝑆𝑚 =
𝑛

2
(2𝑚 − 1)𝑛 + 1

=
𝑛

2
𝑛 + 1 +

𝑛

2
3𝑛 + 1 + ⋯ +

𝑛

2
(2𝑚 − 1)𝑛 + 1

𝑆𝑚

𝑚𝑡ℎ 𝐴.𝑃. ⇒ 𝑎 = 𝑚, 𝑑 = 2𝑚 − 1

=
𝑛

2
𝑛 + 1 + 3𝑛 + 1 + ⋯ (2𝑚 − 1)𝑛 + 1

=
𝑛

2

=
𝑛

2
[

1 + 1 + ⋯ 𝑚 𝑡𝑒𝑟𝑚𝑠 ሿ[ 𝑛 + 3𝑛 + ⋯ 2𝑚 − 1 𝑛
+

𝑛 1 + 3 + 5 + ⋯ + 2𝑚 − 1 + 𝑚ሿ

1 + 3 + 5 + ⋯ + 2𝑛 − 1 = 𝑛2

=
𝑛

2
[𝑛 × 𝑚2 + 𝑚ሿ =

𝑛

2
[𝑚 𝑚𝑛 + 1 ሿ

𝑆1 + 𝑆2 + … . , +𝑆𝑚 =
1

2
[𝑚𝑛 𝑚𝑛 + 1 ሿ

𝟏𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎
𝒂 − 𝒃

𝒂 + 𝒃
+

𝟑𝒂 − 𝟐𝒃

𝒂 + 𝒃
+

𝟓𝒂 − 𝟑𝒃

𝒂 + 𝒃
+ ⋯ 𝒕𝒐 𝟏𝟐 𝒕𝒆𝒓𝒎𝒔 .

𝑎 =
𝑎 − 𝑏

𝑎 + 𝑏
,

𝑑 =
3𝑎 − 2𝑏 − (𝑎 − 𝑏)

𝑎 + 𝑏
=

3𝑎 − 2𝑏 − 𝑎 + 𝑏

𝑎 + 𝑏
𝑑 =

2𝑎 − 𝑏

𝑎 + 𝑏

𝑛 = 12

𝑡2𝑡1

𝑑 =
3𝑎 − 2𝑏

𝑎 + 𝑏
−

𝑎 − 𝑏

𝑎 + 𝑏

𝑆𝑛 =
𝑛

2
2𝑎 + 𝑛 − 1 𝑑

⟹
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𝑆12 =
12

2
2

𝑎 − 𝑏

𝑎 + 𝑏
+ 12 − 1

2𝑎 − 𝑏

𝑎 + 𝑏

= 6 2
𝑎 − 𝑏

𝑎 + 𝑏
+ 11

2𝑎 − 𝑏

𝑎 + 𝑏

= 6
2𝑎 − 2𝑏 + 22𝑎 − 11𝑏

𝑎 + 𝑏

∴ 𝑆12 =
6

𝑎 + 𝑏
24𝑎 − 13𝑏

= 6
2𝑎 − 2𝑏

𝑎 + 𝑏
+

22𝑎 − 11𝑏

𝑎 + 𝑏

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟎: 𝒘𝒉𝒊𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔 𝒇𝒐𝒓𝒎 𝒂 𝑮. 𝑷. ?

𝒊 𝟕, 𝟏𝟒, 𝟐𝟏, 𝟐𝟖, … … … …

𝑡1

= 7𝑡2

𝑡1
=

14

7

𝑡3

𝑡2

=
21

14

∴
𝑡2

𝑡1

≠
𝑡3

𝑡2

≠
𝑡4

𝑡3

∴ 7, 14, 21, 28, … 𝑖𝑠 𝑛𝑜𝑡 𝐺. 𝑃.

= 2

=
3

2

𝑡4

𝑡3

=
28

21
=

4

3

, 𝑡2

= 14
, 𝑡3

= 21
, 𝑡4

= 282

3

2

4

3

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟐.𝟕

𝒊𝒊
𝟏

𝟐
, 𝟏, 𝟐, 𝟒, … … .

𝑡1 =
1

2
𝑡2

𝑡1
=

1

1
2

𝑡3

𝑡2

=
2

1

, 𝑡4 = 4

𝑡4

𝑡3

=
4

2
= 2

, 𝑡2 = 1 , 𝑡3 = 2

=
2

1
= 2

= 2
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∴
𝑡2

𝑡1
=

𝑡3

𝑡2
=

𝑡4

𝑡3

∴
1

2
, 1, 2, 4, … 𝑖𝑠 𝐺. 𝑃.

𝒊𝒊𝒊 𝟓, 𝟐𝟓, 𝟓𝟎, 𝟕𝟓, … …

𝑡1 = 5

𝑡2

𝑡1

=
25

5

𝑡3

𝑡2

=
50

25

∴
𝑡2

𝑡1

≠
𝑡3

𝑡2

≠
𝑡4

𝑡3

∴ 5, 25, 50, 75, … 𝑖𝑠 𝑛𝑜𝑡 𝐺. 𝑃.

= 5

= 2

, 𝑡4 = 75

𝑡4

𝑡3
=

75

50
=

3

2

, 𝑡2 = 25, 𝑡3 = 50
5

2

2

3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟏: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒈𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒑𝒓𝒐𝒈𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒘𝒉𝒐𝒔𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒂𝒏𝒅
𝒄𝒐𝒎𝒎𝒐𝒏 𝒓𝒂𝒕𝒊𝒐𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚

𝒊 𝒂 = −𝟕, 𝒓 = 𝟔

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑓𝑜𝑟𝑚 𝑜𝑓 𝐺. 𝑃 𝑖𝑠 𝑎, 𝑎𝑟, 𝑎𝑟2 ,…..

−7, −7 6 , −7 6 2, … .

𝒊𝒊 𝒂 = 𝟐𝟓𝟔, 𝒓 = 𝟎. 𝟓

−7, −7 6 , −7(36), … .

∴ 𝐺. 𝑃. 𝑖𝑠 − 7

256,

, −42 , −252, … .

256 0.5 , 256(0.5)2 , …

256, 256 0.5 , 256(0.25), … … .

∴ 𝐺. 𝑃. 𝑖𝑠 256,128, 64, …

256, 256
1

2
, 256

1

4
, …

128 64

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟐: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝟖𝒕𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒕𝒉𝒆 𝑮. 𝑷. 𝟗, 𝟑, 𝟏, …

𝐺. 𝑃 𝑖𝑠 9,3,1, …

𝑎 = 9,

𝑡𝑛 = 𝑎𝑟𝑛−1

𝑟 =
𝑡2

𝑡1

, 𝑛 = 8=
1

3
=

3

9
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= 9
1

243

𝑡8 =
1

27

27

𝑡8 = 9
1

3

8−1

= 9
1

3

7

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟑: 𝑰𝒏 𝒂 𝑮.𝑷. 𝒕𝒉𝒆 𝟒𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔
𝟖

𝟗
𝒂𝒏𝒅 𝒕𝒉𝒆 𝟕𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔

𝟔𝟒

𝟐𝟒𝟑
.

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝑷.

𝑡𝑛 = 𝑎𝑟𝑛−1
𝑡4 =

8

9
𝑎𝑟4−1 =

8

9
𝑎𝑟3 =

8

9

𝑡7 =
64

243
𝑎𝑟7−1 =

64

243

… (1)⟹

⟹ ⟹ 𝑎𝑟6 =
64

243

𝑆𝑢𝑏 𝑟 =
2

3
𝑖𝑛 (1)

𝑎
2

3

3

=
8

9
𝑎

8

27
=

8

9
𝑎 =

8

9
×

27

8
𝑎 = 3

… (2)

3

⟹ ⟹ ⟹

𝑇ℎ𝑒 𝐺. 𝑃 𝑖𝑠 𝑎, 𝑎𝑟, 𝑎𝑟2 ,….

3, 3
2

3
, 3

2

3

2

, …

⟹

3, 3
2

3
, 3

4

9
, …
3

2,∴ 𝐺. 𝑃. 𝑖𝑠 3, 4

3
, …

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟒: 𝑻𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒉𝒓𝒆𝒆 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒂 𝑮. 𝑷.𝒊𝒔

𝟑𝟒𝟑 𝒂𝒏𝒅 𝒕𝒉𝒆𝒊𝒓 𝒔𝒖𝒎 𝒊𝒔
𝟗𝟏

𝟑
. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒉𝒓𝒆𝒆 𝒕𝒆𝒓𝒎𝒔?

𝑇ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝐺. 𝑃. 𝑏𝑒
𝑎

𝑟
, 𝑎, 𝑎𝑟.

𝑇ℎ𝑒𝑖𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 = 343
𝑎

𝑟
× 𝑎 × 𝑎𝑟 = 343 𝑎3 = 73 ⟹

𝑇ℎ𝑒𝑖𝑟 𝑆𝑢𝑚 =
91

3

𝑎

𝑟
+ 𝑎 + 𝑎𝑟 =

91

3
𝑎

1

𝑟
+ 𝑟 + 𝑟2 =

91

3

𝑎 = 7

⟹

⟹

7
1 + 𝑟 + 𝑟2

𝑟
=

91

3

1 + 𝑟 + 𝑟2

𝑟
=

13

3
3 + 3𝑟 + 3𝑟2 = 13𝑟⟹ ⟹

13
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3𝑟2 + 3𝑟 − 13𝑟 + 3 = 0 3𝑟2 − 10𝑟 + 3 = 0

3𝑟2 − 9𝑟 − 𝑟 + 3 = 0 3𝑟(𝑟 − 3) − 1(𝑟 − 3) = 0

𝑟 − 3 3𝑟 − 1 = 0 𝑟 − 3 = 0 , 3𝑟 − 1 = 0

𝑟 = 3, 3𝑟 = 1

𝑟 =
1

3

𝐼𝑓 𝑎 = 7, 𝑟 = 3

𝑇ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒
𝑎

𝑟
, 𝑎, 𝑎𝑟.

7

3
, 7, 7 3

𝐼𝑓 𝑎 = 7, 𝑟 =
1

3

⟹

7

1
3

, 7, 7
1

3 21, 7,
7

3

⟹

⟹

7

3
, 7,21

⟹ 7 3 , 7, 7
1

3

⟹

⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟓: 𝑻𝒉𝒆 𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒂 𝒎𝒂𝒄𝒉𝒊𝒏𝒆 𝒊𝒔 𝑹𝒔. 𝟒𝟎, 𝟎𝟎𝟎 𝒂𝒏𝒅 𝒊𝒕𝒔
𝒗𝒂𝒍𝒖𝒆 𝒅𝒆𝒑𝒓𝒆𝒄𝒊𝒂𝒕𝒆𝒔 𝒆𝒂𝒄𝒉 𝒚𝒆𝒂𝒓 𝒃𝒚 𝟏𝟎% . 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇
𝒕𝒉𝒆 𝒎𝒂𝒄𝒉𝒊𝒏𝒆 𝒊𝒏 𝒕𝒉𝒆 𝟔𝒕𝒉 𝒚𝒆𝒂𝒓.

𝑇ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑖𝑠 𝑅𝑠. 40,000.

𝑖. 𝑒. 𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 1𝑠𝑡 𝑦𝑒𝑎𝑟

𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑖𝑛𝑔 𝑡ℎ𝑖𝑠 𝑤𝑎𝑦 ,𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒
𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑤𝑎𝑦 𝑎𝑠

𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 2𝑛𝑑𝑦𝑒𝑎𝑟

𝑆𝑖𝑛𝑐𝑒 𝑖𝑡 𝑖𝑠 𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑒𝑑 𝑎𝑡 𝑡ℎ𝑒 𝑟𝑎𝑡𝑒 𝑜𝑓 10% 𝑎𝑓𝑡𝑒𝑟 𝑜𝑛𝑒 𝑦𝑒𝑎𝑟 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒
𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑖𝑠 90% 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑎𝑙𝑢𝑒.

= 𝑅𝑠. 40,000 ×
90

100

= 𝑅𝑠. 40,000 ×
90

100

2

𝑎 = 40000 , 𝑟 =
90

100
=

9

10
, 𝑛 = 6

40000, 40000 ×
90

100
, 40000 ×

90

100

2

, … … … 𝑖𝑠 𝑎 𝐺. 𝑃.

𝑡𝑛 = 𝑎𝑟𝑛−1

𝑡6 = 40000
9

10

6−1

= 40000
9

10

5

= 40000 ×
9

10
×

9

10
×

9

10
×

9

10
×

9

10

=
4 × 9 × 9 × 9 × 9 × 9

10
=

236196

10
𝑡6 = 23619.6
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𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑐ℎ𝑖𝑛𝑒 𝑖𝑛 𝑡ℎ𝑒 6𝑡ℎ 𝑦𝑒𝑎𝑟 𝑖𝑠 𝑅𝑠. 23,619.60.

𝟏. 𝑾𝒉𝒊𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆𝒔 𝒂𝒓𝒆 𝒊𝒏 𝑮. 𝑷

𝒊 𝟑, 𝟗, 𝟐𝟕, 𝟖𝟏, … …

𝑡1 = 3 ,

𝑡2

𝑡1
=

9

3
=

𝑡3

𝑡2

=
27

9
=

∴
𝑡2

𝑡1

=
𝑡3

𝑡2

=
𝑡4

𝑡3

∴ 3, 9, 27, 81, … … 𝑖𝑠 𝑎 𝐺. 𝑃.

𝑡2 = 9 , 𝑡3 = 27 ,

3

3

𝑡4

𝑡3
=

81

27
= 3

𝑡4 = 81

𝒊𝒊 𝟒, 𝟒𝟒, 𝟒𝟒𝟒, … …

𝑡1 = 4 ,

𝑡2

𝑡1

=
44

4
=

𝑡3

𝑡2
=

444

44
=

∴
𝑡2

𝑡1
≠

𝑡3

𝑡2

∴ 4, 44, 444, … 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝐺. 𝑃

𝑡2 = 44 , 𝑡3 = 444

11

111

11

𝒊𝒊𝒊 𝟎. 𝟓, 𝟎. 𝟎𝟓, 𝟎. 𝟎𝟎𝟓, … … .

𝑡1 = 0.5,

𝑡2

𝑡1

𝑡3

𝑡2

=
5

50.0

=
5

50

∴
𝑡2

𝑡1
=

𝑡3

𝑡2

∴ 0.5, 0.05, 0.005, … 𝑖𝑠 𝑎 𝐺. 𝑃

𝑡2 = 0.05 , 𝑡3 = 0.005

=
1

10

=
1

10

=
5

50

=
5

50

=
0.05

0.5
=

0.05 × 100

0.5 × 100

=
0.005

0.05
=

0.005 × 1000

0.05 × 1000
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𝒊𝒗)
𝟏

𝟑
,
𝟏

𝟔
,

𝟏

𝟏𝟐
, … … .

𝑡1 =
1

3
, 𝑡2 =

1

6
, 𝑡3 =

1

12

𝑡2

𝑡1

=

1
6
1
3

=
1

6
×

3

1
2

=
1

2

𝑡3

𝑡2
=

1
12
1
6

=
1

12
×

6

1
2

=
1

2

∴
𝑡2

𝑡1
=

𝑡3

𝑡2

∴
1

3
,
1

6
,

1

12
, … … 𝑖𝑠 𝑎 𝐺. 𝑃.

𝒗 𝟏, −𝟓, 𝟐𝟓, −𝟏𝟐𝟓, … … .

𝑡1 = 1, 𝑡2 = −5, 𝑡3 = 25,

𝑡2

𝑡1

=
−5

1
=

𝑡3

𝑡2
=

−25

5
=

−5

−5

∴
𝑡2

𝑡1
=

𝑡3

𝑡2
=

𝑡4

𝑡3

∴ 1, −5, 25, −125, … 𝑖𝑠 𝑎 𝐺. 𝑃.

𝑡4

𝑡3

=
−125

25
= −5

𝑡4 = 25

𝒗𝒊 𝟏𝟐𝟎, 𝟔𝟎, 𝟑𝟎, 𝟏𝟖, … … .

𝑡1 = 120, 𝑡2 = 60, 𝑡3 = 30,

𝑡3

𝑡2

=
30

60

𝑡2

𝑡1
=

60

120
=

1

2

=
1

2

𝑡4 = 30

𝑡4

𝑡3
=

18

30
=

3

5
≠

1

2

2

2

3

5
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∴ 120, 60, 30, 18, … , 𝑖𝑠 𝑛𝑜𝑡 𝑎 𝐺. 𝑃

∴
𝑡2

𝑡1

=
𝑡3

𝑡2

≠
𝑡4

𝑡3

𝒗𝒊𝒊) 𝟏𝟔, 𝟒, 𝟏,
𝟏

𝟒
, … …

, 𝑡2 = 4𝑡1 = 16 , 𝑡3 = 1, 𝑡4 =
1

4
𝑡2

𝑡1

=
4

16

𝑡2

𝑡1
=

1
4
1

=

𝑡3

𝑡2
=

1

4

∴
𝑡2

𝑡1
=

𝑡3

𝑡2
=

𝑡4

𝑡3

∴ 16, 4, 1,
1

4
, … … 𝑖𝑠 𝑎 𝐺. 𝑃.

=
1

4

1

4

4

𝟐. 𝑾𝒓𝒊𝒕𝒆 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒉𝒓𝒆𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝑮. 𝑷. 𝒘𝒉𝒐𝒔𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒂𝒏𝒅 𝒕𝒉𝒆
𝒄𝒐𝒎𝒎𝒐𝒏 𝒓𝒂𝒕𝒊𝒐 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘𝒔:

𝒊 𝒂 = 𝟔, 𝒓 = 𝟑

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝐺. 𝑃. 𝑎𝑟𝑒 𝑎, 𝑎𝑟, 𝑎𝑟2.

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑃 𝑎𝑟𝑒 6, 6 3 , 6(3)2

∴ 6, 18, 54

𝒊𝒊 𝒂 = 𝟐, 𝒓 = 𝟐

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑃 𝑎𝑟𝑒

6, 6 3 , 6 9

2,

⟹

2 2 , 2 2
2

∴ 2, 2, 2 2

𝒊𝒊𝒊 𝒂 = 𝟏𝟎𝟎𝟎, 𝒓 =
𝟐

𝟓

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 3 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑡ℎ𝑒 𝐺𝑃 𝑎𝑟𝑒1000, 1000
2

5
, 1000

2

5

2

1000, 1000
2

5
, 1000

4

25
∴ 1000, 400, 160⟹



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝟑. 𝑰𝒏 𝒂 𝑮.𝑷. 𝟕𝟐𝟗, 𝟐𝟒𝟑, 𝟖𝟏, … … 𝒇𝒊𝒏𝒅 𝒕𝟕?

𝐺𝑖𝑣𝑒𝑛 ∶ 729, 243, 81, … … 𝑎𝑟𝑒 𝑖𝑛 𝐺. 𝑃.

𝑎 = 729

𝑟 =

𝑡2𝑡1 𝑡3

𝑡3

𝑡2
=

81

243

9

=
9

273
=

1

3
27

𝑡𝑛 = 𝑎𝑟𝑛−1

∴ 𝑡7 = 729 ×
1

3

7−1

= 729 ×
1

3

6

= 729 ×
1

36
= 729 ×

1

729

∴ 𝑡7 = 1

𝟒. 𝑭𝒊𝒏𝒅 𝒙 𝒔𝒐 𝒕𝒉𝒂𝒕 𝒙 + 𝟔, 𝒙 + 𝟏𝟐, 𝒙 + 𝟏𝟓 𝒂𝒓𝒆 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒂 𝑮.𝑷.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑇ℎ𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 𝑥 + 6, 𝑥 + 12, 𝑥 + 15

𝑡2

𝑡1
=

𝑡3

𝑡2

⟹
𝑥 + 12

𝑥 + 6
=

𝑥 + 15

𝑥 + 12

𝑥 + 12 2 = (𝑥 + 6)(𝑥 + 15)

𝑥2 + 2 𝑥 12 + 122 = 𝑥2 + 15𝑥 + 90+ 6𝑥

𝑥2 + 24𝑥 + 144 = 𝑥2 + 21𝑥 + 90

24𝑥 + 144 = 21𝑥 + 90 ⟹ 24𝑥 − 21𝑥 = 90 − 144

3𝑥 = −54 𝑥 =
−54

3
⟹

∴ 𝑥 = −18

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒆𝒓𝒎𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝑮. 𝑷.

𝒊) 𝟒 , 𝟖 , 𝟏𝟔 , … . . , 𝟖𝟏𝟗𝟐?

𝑎 = 4, 𝑟 =
𝑡2

𝑡1
=

8

4
= 2,

𝑟 = 2

𝑡𝑛 = 8192 𝑡𝑛 = 𝑎𝑟𝑛−1

𝑡𝑛 = 8192 ⟹ 𝑎𝑟𝑛−1 = 8192

4 × 2𝑛−1 = 8192 ⟹ 2𝑛−1 =
8192

4

2048

2𝑛−1 = 2048

20482
10242

5122
2562
1282
642

2

322
162
8

2 4
22

1

⟹ 2𝑛−1 = 211

𝑛 − 1 = 11 ⟹ 𝑛 = 11 + 1

𝑛 = 11 + 1 ⟹ ∴ 𝑛 = 12
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𝒊𝒊
𝟏

𝟑
,
𝟏

𝟗
,

𝟏

𝟐𝟕
, … … . . ,

𝟏

𝟐𝟏𝟖𝟕
?

𝑎 =
1

3
=

1

3
, 𝑟 =

1
9
1
3

=
1

9
×

3

13

𝑡𝑛 =
1

2187
⟹ 𝑎𝑟𝑛−1 =

1

2187

1

3
×

1

3

𝑛−1

=
1

2187
⟹

1

3

𝑛−1

=
3

2187
729

⟹
1

3

𝑛−1

=
1

729

1

3

𝑛−1

=
1

3

6

⟹ 𝑛 − 1 = 6

𝑛 = 6 + 1 ∴ 𝑛 = 7⟹

𝟔. 𝑰𝒏 𝒂 𝑮.𝑷. 𝒕𝒉𝒆 𝟗𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝟑𝟐𝟖𝟎𝟓 𝒂𝒏𝒅 𝟔𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝟏𝟐𝟏𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝟏𝟐𝒕𝒉

𝒕𝒆𝒓𝒎.

𝑡𝑛 = 𝑎𝑟𝑛−1

𝑡9 = 32805 𝑎 × 𝑟9−1 = 32805

𝑎 × 𝑟8 = 32805

𝑡6 = 1215 𝑎 × 𝑟6−1 = 1215

𝑎𝑟5 = 1215

(1) ÷ (2) ⟹
𝑎𝑟8

𝑎𝑟5 =
32805

1215

𝑟3 = 27 𝑟3 = 33 𝑟 = 3

𝑆𝑢𝑏 𝑟 = 3, 𝑖𝑛 (2)

328051215

2

0342
058

7

508 5

0

𝐺𝑖𝑣𝑒𝑛 ∶

5

𝑟3

𝑡9 = 32805 , 𝑡6 = 1215, 𝑡12 =?

⟹

… 1

⟹

… 2

⟹

⟹

𝑎𝑟5 = 1215

𝑎 × 35 = 1215 𝑎 × 243 = 1215 𝑎 =
1215

243
𝑎 = 5⟹ ⟹ ⟹

∴ 𝑡12 = 5 × 312−1 = 5 × 311

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝟏𝟎𝒕𝒉 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒕𝒉𝒆 𝑮.𝑷. 𝒘𝒉𝒐𝒔𝒆 𝟖𝒕𝒉 𝒕𝒆𝒓𝒎 𝒊𝒔 𝟕𝟔𝟖 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒎𝒎𝒐𝒏
𝒓𝒂𝒕𝒊𝒐 𝒊𝒔 𝟐.

𝐺𝑖𝑣𝑒𝑛: 𝑡8 = 768, 𝑟 = 2

𝑎. 𝑟8−1 = 768

𝑎 × 27 = 768 𝑎 × 128 = 768

𝑡8 = 768

24 × 2327 =
= 16 × 8
= 128⟹

⟹
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𝑎 = 6

∴ 𝑡10 = 6 × 210−1

= 6 × 29 = 6 × 512

𝑡10 = 3072

𝑡𝑛 = 𝑎𝑟𝑛−1

𝑎 =
768

128
)128 768

6

867
0

29 =24×24×21

= 16 × 16 × 2
= 256 × 2

⟹

= 512

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡10

𝑤ℎ𝑒𝑟𝑒 𝑎 = 6, 𝑟 = 2

𝐺𝑖𝑣𝑒𝑛: 𝑎, 𝑏, 𝑐 𝑎𝑟𝑒 𝑖𝑛 𝐴.𝑃.

𝑏 − 𝑎 = 𝑐 − 𝑏 𝑏 + 𝑏 = 𝑐 + 𝑎

2𝑏 = 𝑎 + 𝑐 … (1)

𝑇𝑜 𝑠ℎ𝑜𝑤 ∶ 3𝑎 , 3𝑏 , 3𝑐 𝑎𝑟𝑒 𝑖𝑛 𝐺. 𝑃.

𝟖. 𝑰𝒇 𝒂, 𝒃, 𝒄 𝒂𝒓𝒆 𝒊𝒏 𝑨.𝑷. 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝟑𝒂,𝟑𝒃 , 𝟑𝒄𝒂𝒓𝒆 𝒊𝒏 𝑮. 𝑷. ?

𝑡2

𝑡1
=

𝑡3

𝑡2
⟹

3𝑏

3𝑎 =
3𝑐

3𝑏

3𝑏 2
=

𝑡2 − 𝑡1 = 𝑡3 − 𝑡2

𝑡3𝑡2𝑡1

𝑡1 𝑡2 𝑡3

3𝑎 . 3𝑐

⟹

⟹ 32𝑏 = 3𝑎+𝑐

𝐿. 𝐻. 𝑆 = 32𝑏 𝑤ℎ𝑒𝑟𝑒 ∶ 2𝑏 = 𝑎 + 𝑐

= 3𝑎+𝑐 = 𝑅. 𝐻. 𝑆

∴ 3𝑎 , 3𝑏 , 3𝑐 𝑎𝑟𝑒 𝑖𝑛 𝐺. 𝑃.

𝐿𝑒𝑡 𝑡ℎ𝑒 3 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝐺. 𝑃. 𝑏𝑒
𝑎

𝑟
, 𝑎, 𝑎𝑟

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 = 27
𝑎

𝑟
× 𝑎 × 𝑎𝑟 = 27 𝑎3 = 27

∴ 𝑎 = 3
𝑆𝑢𝑚 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑡𝑎𝑘𝑒𝑛 2 𝑎𝑡 𝑎 𝑡𝑖𝑚𝑒 =

57

2
𝑎

𝑟
× 𝑎

𝑎2
1

𝑟
+ 𝑟 + 1 =

57

2
9

1 + 𝑟2 + 𝑟

𝑟
=

57

2

𝟗. 𝑰𝒏 𝒂 𝑮.𝑷. 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒉𝒓𝒆𝒆 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒊𝒔 𝟐𝟕 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎

𝒐𝒇 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒘𝒐 𝒕𝒆𝒓𝒎𝒔𝒕𝒂𝒌𝒆𝒏 𝒂𝒕 𝒂 𝒕𝒊𝒎𝒆 𝒊𝒔
𝟓𝟕

𝟐
. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒓𝒆𝒆 𝒕𝒆𝒓𝒎𝒔.

⟹

⟹

+ 𝑎 × 𝑎𝑟 + 𝑎𝑟 ×
𝑎

𝑟
=

57

2

𝑎2

𝑟
+ 𝑎2𝑟 + 𝑎2 =

57

2
⟹

32
1

𝑟
+ 𝑟 + 1 =

57

2
⟹
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1 + 𝑟2 + 𝑟

𝑟
=

57

9 × 2
3

19
⟹

1 + 𝑟2 + 𝑟

𝑟
=

19

6
⟹ 6𝑟2 + 6𝑟 + 6 = 19𝑟

, 𝑟 =
2

3

6𝑟2 − 9𝑟 − 4𝑟 + 6 = 0 3𝑟(2𝑟 − 3) − 2(2𝑟 − 3) = 0

(2𝑟 − 3)(3𝑟 − 2) = 0 2𝑟 − 3 = 0, 3𝑟 − 2 = 0

2𝑟 = 3,

𝑟 =
3

2

3𝑟 = 2

𝑖𝑓 𝑎 = 3, 𝑟 =
3

2
𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒

𝑎

𝑟
, 𝑎, 𝑎𝑟

⟹

6𝑟2 − 13𝑟 + 6 = 0

⟹

= 2, 3,
9

2
, …=

3

3
2

,

3 ×
2

3

3 , 3
3

2
, … .

= 2

𝑖𝑓 𝑎 = 3, 𝑟 =
2

3
𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒

9

2
, 3, 2

𝟏𝟎. 𝑨 𝒎𝒂𝒏 𝒋𝒐𝒊𝒏𝒆𝒅 𝒂 𝒄𝒐𝒎𝒑𝒂𝒏𝒚 𝒂𝒔 𝑨𝒔𝒔𝒊𝒔𝒕𝒂𝒏𝒕 𝑴𝒂𝒏𝒂𝒈𝒆𝒓.𝑻𝒉𝒆 𝒄𝒐𝒎𝒑𝒂𝒏𝒚
𝒈𝒂𝒗𝒆 𝒉𝒊𝒎 𝒂 𝒔𝒕𝒂𝒓𝒕𝒊𝒏𝒈 𝒔𝒂𝒍𝒂𝒓𝒚 𝒐𝒇 Rs.𝟔𝟎, 𝟎𝟎𝟎 𝒂𝒏𝒅 𝒂𝒈𝒓𝒆𝒆𝒅 𝒕𝒐 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆 𝒉𝒊𝒔
𝒔𝒂𝒍𝒂𝒓𝒚 𝟓% 𝒂𝒏𝒏𝒖𝒂𝒍𝒍𝒚. 𝒘𝒉𝒂𝒕 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒉𝒊𝒔 𝒔𝒂𝒍𝒂𝒓𝒚 𝒂𝒇𝒕𝒆𝒓 𝟓 𝒚𝒆𝒂𝒓𝒔?

𝐺𝑖𝑣𝑒𝑛: 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑎𝑙𝑎𝑟𝑦 = R.S. 60,000

𝐴𝑛𝑛𝑢𝑎𝑙 𝑖𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡 = 5 %

𝐴 = 𝑃 1 +
𝑟

100

𝑛

= 60,000 1 +
5

100

5

= 60,000 ×
105

100

5

= 60,000 × 1.05 5

𝑛 = 5 𝑦𝑒𝑎𝑟𝑠

𝑇𝑎𝑘𝑖𝑛𝑔 𝑙𝑜𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

𝑙𝑜𝑔𝐴 = log[60,000 × 1.05 5ሿ

= log 60,000 + 5log(1.05)ሿ

∴ 𝑅𝑠. 76,600 𝑤𝑖𝑙𝑙 𝑏𝑒 ℎ𝑖𝑠 𝑠𝑎𝑙𝑎𝑟𝑦 𝑎𝑓𝑡𝑒𝑟 5𝑦𝑒𝑎𝑟𝑠

log60,000 = 4.7782
5 log 1.05 = 0.1060

5.8842

𝐴𝑛𝑡𝑖𝑙𝑜𝑔 5.8842 = 76,000

= 4.7782 + 0.1060

= 5.8842
𝐴 = 𝑎𝑛𝑡𝑖𝑙𝑜𝑔 5.8842

= 76,000
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𝟏𝟏. 𝑺𝒊𝒗𝒂𝒎𝒂𝒏𝒊 𝒊𝒔 𝒂𝒕𝒕𝒆𝒏𝒅𝒊𝒏𝒈 𝒂𝒏 𝒊𝒏𝒕𝒆𝒓𝒗𝒊𝒆𝒘 𝒇𝒐𝒓 𝒂 𝒋𝒐𝒃 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒎𝒑𝒂𝒏𝒚
𝒈𝒂𝒗𝒆 𝒕𝒘𝒐 𝒐𝒇𝒇𝒆𝒓𝒔 𝒕𝒐 𝒉𝒊𝒎 𝑶𝒇𝒇𝒆𝒓 𝑨:𝑹𝒔. 𝟐𝟎, 𝟎𝟎𝟎 𝒕𝒐 𝒔𝒕𝒂𝒓𝒕 𝒘𝒊𝒕𝒉 𝒇𝒐𝒍𝒍𝒐𝒘𝒆𝒅 𝒃𝒚
𝒂 𝒈𝒖𝒓𝒂𝒏𝒕𝒆𝒆𝒅 𝒂𝒏𝒏𝒖𝒂𝒍 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆 𝒐𝒇 𝟔% 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝟓 𝒚𝒆𝒂𝒓𝒔 𝑶𝒇𝒇𝒆𝒓
𝑩: 𝑹𝒔. 𝟐𝟐, 𝟎𝟎𝟎 𝒕𝒐 𝒔𝒕𝒂𝒓𝒕 𝒘𝒊𝒕𝒉 𝒇𝒐𝒍𝒍𝒐𝒘𝒆𝒅 𝒃𝒚 𝒂 𝒈𝒖𝒓𝒂𝒏𝒕𝒆𝒆𝒅 𝒂𝒏𝒏𝒖𝒂𝒍 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆
𝒐𝒇 𝟑% 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝟑 𝒚𝒆𝒂𝒓𝒔.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒉𝒊𝒔 𝒔𝒂𝒍𝒂𝒓𝒚 𝒊𝒏 𝒕𝒉𝒆 𝟒𝒕𝒉𝒚𝒆𝒂𝒓 𝒘𝒊𝒕𝒉
𝒓𝒆𝒔𝒑𝒆𝒄𝒕 𝒕𝒐 𝒕𝒉𝒆 𝒐𝒇𝒇𝒆𝒓𝒔 𝑨 𝒂𝒏𝒅 𝑩?

𝑶𝒇𝒇𝒆𝒓 𝑨: 𝑃 = 𝑅𝑠. 20,000 , 𝑟 = 6%

𝑛 = 3(𝑖𝑛 𝑡ℎ𝑒 4𝑡ℎ𝑦𝑒𝑎𝑟)

= 20,000 1 +
6

100

3

= 20,000
106

100

3

𝐴 = 𝑃 1 +
𝑟

100

𝑛

= 20,000 1.06 3

𝑇𝑎𝑘𝑖𝑛𝑔 𝑙𝑜𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

𝑙𝑜𝑔𝐴 = log[20,000 × 1.06 3ሿ

= 23,820

= log 20,000 + 3log(1.06)= 4.3010

= 4.3769

𝐴 = 𝑎𝑛𝑡𝑖𝑙𝑜𝑔 4.3769

∴ 𝐻𝑖𝑠 𝑠𝑎𝑙𝑎𝑟𝑦 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 4𝑡ℎ𝑦𝑒𝑎𝑟 = 𝑅𝑠. 23,820.

log20,000 = 4.3010

3log(1.06) = 0.0759

4.3769

𝑎𝑛𝑡𝑖𝑙𝑜𝑔 4.3769 = 23820

+ 0.0759

𝑶𝒇𝒇𝒆𝒓 𝑩: 𝑃 = 𝑅𝑠. 22,000, 𝑟 = 3%

𝑛 = 3 (𝑖𝑛 𝑡ℎ𝑒 4𝑡ℎ𝑦𝑒𝑎𝑟)

= 22,000 × 1.03 3

𝐴 = 𝑃 1 +
𝑟

100

𝑛

= 22,000 1 +
3

100

3

= 22,000
103

100

3

𝑇𝑎𝑘𝑖𝑛𝑔 𝑙𝑜𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

𝑙𝑜𝑔𝐴 = log[22,000 × 1.03 3ሿ

log22,000 = 4.3424

3 log(1.03) = 0.0384

= 4.3808

= 24040

= log 22,000 + 3 log(1.03)

= 4.3424

𝐴 = 𝑎𝑛𝑡𝑖𝑙𝑜𝑔 4.3808

∴ 𝐻𝑖𝑠 𝑠𝑎𝑙𝑎𝑟𝑦 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 4𝑡ℎ𝑦𝑒𝑎𝑟 = 𝑅𝑠. 24,040.

= 4.3808

𝑎𝑛𝑡𝑖𝑙𝑜𝑔 4.3808 = 24040

+ 0.0384
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𝟏𝟐. 𝑰𝒇 𝒂,𝒃, 𝒄 𝒂𝒓𝒆 𝒕𝒉𝒓𝒆𝒆 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝑨.𝑷 𝒂𝒏𝒅 𝒙,𝒚, 𝒛 𝒂𝒓𝒆 𝒕𝒉𝒓𝒆𝒆
𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂 𝑮.𝑷. 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒙𝒃−𝒄 × 𝒚𝒄−𝒂 × 𝒛𝒂−𝒃 = 𝟏

𝐺𝑖𝑣𝑒𝑛: 𝑎, 𝑏, 𝑐 𝑎𝑟𝑒 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝐴. 𝑃. 𝑎, 𝑎 + 𝑑, 𝑎 + 2𝑑

𝑎 = 𝑎, 𝑏 = 𝑎 + 𝑑, 𝑐 = 𝑎 + 2𝑑

𝑏 − 𝑐 = 𝑎 + 𝑑 − (𝑎 + 2𝑑)

= 𝑎 + 𝑑 − 𝑎 − 2𝑑 𝑏 − 𝑐 = −𝑑⟹

𝑥, 𝑦, 𝑧 𝑎𝑟𝑒 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝐺. 𝑃. 𝑥, 𝑥𝑟, 𝑥𝑟2, …

𝑇𝑜 𝑃𝑟𝑜𝑣𝑒: 𝑥𝑏−𝑐 × 𝑦𝑐−𝑎 × 𝑧𝑎−𝑏 = 1

𝐿. 𝐻. 𝑆 = 𝑥𝑏−𝑐 × 𝑦𝑐−𝑎 × 𝑧𝑎−𝑏

𝑐 − 𝑎 = 𝑎 + 2𝑑 − 𝑎

𝑎 − 𝑏 = 𝑎 − (𝑎 + 𝑑)

= 𝑎 − 𝑎 − 𝑑

= (𝑥)−𝑑× 𝑥𝑟 2𝑑 × 𝑥𝑟2 −𝑑 = 𝑥−𝑑 × 𝑥2𝑑 × 𝑟2𝑑 × 𝑥−𝑑 × 𝑟−2𝑑

⟹ 𝑐 − 𝑎 = 2𝑑

⟹ 𝑎 − 𝑏 = −𝑑

= 𝑥−𝑑 + 2𝑑−𝑑 × 𝑟2𝑑−2𝑑 = 𝑥0 × 𝑟0 = 1 × 1
= 1 = 𝑅. 𝐻. 𝑆. 𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟐. 𝟖
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝟖 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝑮. 𝑷. 𝟏, −𝟑, 𝟗, −𝟐𝟕, … . .

𝑎 = 1,

𝑟 =
𝑡2

𝑡1

𝑖𝑓 𝑟 < 1, 𝑆𝑛 =
𝑎 1 − 𝑟𝑛

1 − 𝑟

𝑆8 =
1 1 − −3 8

1 − −3

𝐺𝑖𝑣𝑒𝑛: 𝐺. 𝑃. 𝑖𝑠 1, −3, 9, −27, … . .

𝑡1 = 1, 𝑡2 = −3

𝑤ℎ𝑒𝑟𝑒 𝑛 = 8

=
1 − 6561

1 + 3

=
−6560

4
= −1640

∴ 𝑆18 = −1640

=
−3

1
𝑟 = −3 < 1⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟕: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒐𝒇 𝑮. 𝑷. 𝒊𝒏 𝒘𝒉𝒊𝒄𝒉 𝑺𝟔 = 𝟒𝟎𝟗𝟓 𝒂𝒏𝒅 𝒓 = 𝟒

𝑎 46 − 1

4 − 1
= 4095

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1

𝐺𝑖𝑣𝑒𝑛: 𝑆6 = 4095,

𝑆6 = 4095

𝑤ℎ𝑒𝑟𝑒 𝑛 = 6 𝑎𝑛𝑑 𝑟 = 4

𝑟 = 4 > 1

𝑎(𝑟𝑛 − 1)

𝑟 − 1
= 4095

⟹ 𝑎 4096 − 1

4 − 1
= 4095
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𝑎 4095

3
= 4095 ⟹ 𝑎 = 4095 ×

3

4095

𝐻𝑒𝑟𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 𝑎 = 3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟖: 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔 𝟏 + 𝟒 + 𝟏𝟔 + ⋯ 𝒎𝒂𝒌𝒆
𝒕𝒉𝒆 𝒔𝒖𝒎 𝟏𝟑𝟔𝟓?

𝑎 = 1,

𝑆𝑛 = 1365

𝐺𝑖𝑣𝑒𝑛: 1 + 4 + 16 + ⋯
𝑆𝑛 =

𝑎(𝑟𝑛 − 1)

𝑟 − 1

1 4𝑛 − 1

4 − 1
= 1365

4 0 9 64

14

24

0 24

5 6

6 44
614

44

1

𝑟 =
4

1
𝑟 = 4 > 1⟹

⟹ 1 4𝑛 − 1

3
= 1365⟹

4𝑛 − 1 = 1365 × 3 ⟹4𝑛 = 4095 + 1

4𝑛 = 4096

4𝑛 = 46 ⟹ ∴ 𝑛 = 6

𝑎 = 3,

𝑆∞ =
3

1 −
1
3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟒𝟗: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝟑 + 𝟏 +
𝟏

𝟑
+ ⋯ ∞

𝑆∞ =
𝑎

1 − 𝑟

=
3

3 − 1
3

𝑟 =
𝑡2

𝑡1
=

1

3

𝑟 =
1

3

=
3

2
3

=
9

2
= 3×

3

2

∴ 𝑆∞ =
9

2

= 0.6 + 0.06 + 0.006 + 0.0006 + ⋯ 𝑖𝑠 𝑎 𝐺. 𝑃.

𝑆∞ =
0.6

1 − 0.1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐.𝟓𝟎: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝟎.𝟔𝟔𝟔𝟔 …

𝑎 = 0.6

𝑟 =
𝑡2

𝑡1

𝑇ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒 𝑡𝑒𝑟𝑚𝑠 𝑖𝑛 𝐺. 𝑃. 𝑖𝑠 𝑆∞ =
𝑎

1 − 𝑟

=
0.06

0.6
=

0.06 × 100

0.6 × 100
=

6

60
=

1

10
= 0.1

=
0.6

0.9

𝑟 = 0.1
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𝑇ℎ𝑢𝑠 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑜𝑓 0.6666 … 𝑖𝑠
2

3

=
2

3
=

0.6 × 10

0.9 × 10
=

6

9

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟓𝟏: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔 𝟓 + 𝟓𝟓 + 𝟓𝟓𝟓 + ⋯

𝑆𝑛 = 5 + 55 + 555 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

= 5 (1 + 11 + 111 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠)

=
5

9

=
5

9
10 − 1 + 100 − 1 + 1000 − 1 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

=
5

9
[10 + 100 + 1000 + ⋯ 𝑛𝑡𝑒𝑟𝑚𝑠

Which are in G.P 𝑎 = 10,

=
5

9

)𝑎(𝑟𝑛 − 1

𝑟 − 1
+ −𝑛

𝑆𝑛 =
5

9

)10(10𝑛 − 1

9
− 𝑛

=
5

9

)10(10𝑛 − 1

10 − 1
− 𝑛

𝑟 =
100

10
= 10 > 1

9 + 99 + 999 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

+ (−1 − 1 − 1 … 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠)ሿ

=
50 10𝑛 − 1

81
−

5𝑛

9

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟓𝟐: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒂𝒔𝒕 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒏 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕
𝟏 + 𝟔 + 𝟔𝟐 + ⋯ + 𝟔𝒏 > 𝟓𝟎𝟎𝟎.

𝑆𝑛 =
𝑎 𝑟𝑛 − 1

𝑟 − 1
, 𝑟 > 1

1 + 6 + 62 + ⋯ + 6𝑛

𝑎 = 1, 𝑟 =
6

1

𝑆𝑛 =
1 6𝑛 − 1

6 − 1

𝑆𝑛 > 5000

𝑟 = 6 > 1

⟹ 𝑆𝑛 =
6𝑛 − 1

5

⟹ 𝑆𝑛 > 5000

⟹
6𝑛 − 1

5
> 5000

6𝑛 > 25001

⟹ 6𝑛 − 1 > 25000

63 = 36 × 6

64 = 216 × 6

65 = 1296 × 6
66 = 7776 × 6

= 46656

62 = 36

= 216

= 1296

= 7776

𝑆𝑖𝑛𝑐𝑒, 65 = 7776

66 = 46656 ⟹ ∴ 𝑛 = 6

𝑇ℎ𝑒 𝑙𝑒𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑛 𝑖𝑠 6 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 1 + 6 + 62 + ⋯ + 6𝑛 > 5000
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟓𝟑: 𝑨 𝒑𝒆𝒓𝒔𝒐𝒏 𝒔𝒂𝒗𝒆𝒅 𝒎𝒐𝒏𝒆𝒚 𝒆𝒗𝒆𝒓𝒚 𝒚𝒆𝒂𝒓. 𝒉𝒂𝒍𝒇 𝒂𝒔 𝒎𝒖𝒄𝒉 𝒂𝒔 𝒉𝒆
𝒄𝒐𝒖𝒍𝒅 𝒊𝒏 𝒕𝒉𝒆 𝒑𝒓𝒆𝒗𝒊𝒐𝒖𝒔 𝒚𝒆𝒂𝒓.𝑰𝒇 𝒉𝒆 𝒉𝒂𝒅 𝒕𝒐𝒕𝒂𝒍𝒍𝒚 𝒔𝒂𝒗𝒆𝒅 𝑹𝒔.𝟕𝟖𝟕𝟓 𝒊𝒏 𝟔 𝒚𝒆𝒂𝒓𝒔
𝒕𝒉𝒆𝒏 𝒉𝒐𝒘 𝒎𝒖𝒄𝒉 𝒅𝒊𝒅 𝒉𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒚𝒆𝒂𝒓?

𝑇𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑠𝑎𝑣𝑒𝑑 𝑖𝑛 6 𝑦𝑒𝑎𝑟𝑠 𝑖𝑠 𝑆6 = 7875
𝑆𝑖𝑛𝑐𝑒 ℎ𝑒 𝑠𝑎𝑣𝑒𝑑 ℎ𝑎𝑙𝑓 𝑎𝑠 𝑚𝑢𝑐ℎ 𝑚𝑜𝑛𝑒𝑦 𝑎𝑠 𝑒𝑣𝑒𝑟𝑦 𝑦𝑒𝑎𝑟 ℎ𝑒 𝑠𝑎𝑣𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠

𝑦𝑒𝑎𝑟.
𝑟 =

1

2
< 1

𝑆𝑛 =
𝑎 1 − 𝑟𝑛

1 − 𝑟
, 𝑖𝑓 𝑟 < 1

7875 =

𝑎 1 −
1
2

6

1 −
1
2

𝑆6 = 7875

𝑎 1 −
1

64
1
2

= 7875

𝑤ℎ𝑒𝑟𝑒 𝑛 = 6 𝑎𝑛𝑑 𝑟 = 4

𝑆6 =

𝑎 1 −
1
2

6

1 −
1
2

⟹

⟹
𝑎

63
64
1
2

= 7875

𝑎 =
7875 × 32

63

𝑎 ×
63

64
×

2

1
= 7875 𝑎 ×

63

32
= 7875

7

875 125

⟹

⟹

𝑎 = 4000

𝑎 = 125 × 32

𝑇ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑠𝑎𝑣𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑦𝑒𝑎𝑟 𝑖𝑠 𝑅𝑠.4000

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝑮.𝑷. 𝒊 𝟓, −𝟑,
𝟗

𝟓
, −

𝟐𝟕

𝟐𝟓

𝑎 = 5,

𝑆𝑛 =
𝑎(1 − 𝑟𝑛)

1 − 𝑟
, 𝑟 < 1

∴ 𝑆𝑛 = 5 ×
1 − ൗ−3

5

𝑛

1 − ൗ−3
5

𝑆𝑛 = 5 ×
1 − ൗ−3

5

𝑛

8
5

𝑆𝑛 = 5 ×
1 − ൗ−3

5

𝑛

1 +
3
5

⟹

𝑟 =
−3

5
< 1𝑟 =

𝑡2

𝑡1
⟹

⟹

𝑆𝑛 =
25

8
1 − ൗ−3

5

𝑛

𝑆𝑛 = 5 ×
5

8
1 − ൗ−3

5

𝑛
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𝒊𝒊) 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝑮. 𝑷. 𝒊𝒔 𝟐𝟓𝟔, 𝟔𝟒, 𝟏𝟔, … … …

𝑎 = 256,

𝑆𝑛 =
𝑎(1 − 𝑟𝑛)

1 − 𝑟
, 𝑖𝑓 𝑟 < 1

∴ 𝑆𝑛 = 256 ×
1 −

1
4

𝑛

1 −
1
4

𝑆𝑛 = 256 ×
1 −

1
4

𝑛

4 − 1
4

𝑟 =
𝑡2

𝑡1
⟹ 𝑟 =

64

256
⟹ 𝑟 =

1

4
< 1

⟹

𝑆𝑛 = 256 ×
1 −

1
4

𝑛

3
4

⟹ 𝑆𝑛 = 256 ×
4

3
1 −

1

4

𝑛

𝑆𝑛 =
1024

3
1 −

1

4

𝑛

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝒔𝒊𝒙 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝑮. 𝑷. 𝟓, 𝟏𝟓, 𝟒𝟓, …

𝑎 = 5, 𝑟 =
15

5
𝑟 =

𝑡2

𝑡1
⟹ ⟹ 𝑟 = 3 > 1

𝑛 = 6

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

1 − 𝑟
, 𝑖𝑓 𝑟 > 1

∴ 𝑆6 =
5(36 − 1)

3 − 1
⟹ 𝑆6 =

5(729 − 1)

3 − 1
⟹ 𝑆6 =

5 × 728

2

364

𝑆6 = 5 × 364

∴ 𝑆6 = 1820

𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒕𝒉𝒆 𝑮.𝑷. 𝒘𝒉𝒐𝒔𝒆 𝒄𝒐𝒎𝒎𝒐𝒏 𝒓𝒂𝒕𝒊𝒐 𝟓 𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆
𝒔𝒖𝒎 𝒕𝒐 𝒇𝒊𝒓𝒔𝒕 𝟔 𝒕𝒆𝒓𝒎𝒔 𝒊𝒔 𝟒𝟔𝟖𝟕𝟐

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑟 = 5 > 1 , 𝑆6 = 46872

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

1 − 𝑟
, 𝑖𝑓 𝑟 > 1

𝑛 = 6

𝑎(56 − 1)

5 − 1
= 46872

𝑎(56 − 1)

4
= 46872⟹

𝑎 56 − 1 = 46872 × 4

5 × 5 × 5 × 5 × 5 × 5

= 25 × 25× 25

= 625 × 25 = 15625

⟹ 𝑎 15625 − 1 = 46872 × 4

𝑎 15624 = 46872 × 4 ⟹ 𝑎 =
46872 × 4

15624
3906

468723906

1

3906
7812

2

7812

0∴ 𝑎 = 12
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𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒕𝒐 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒚 𝒐𝒇 𝒊 𝟗 + 𝟑 + 𝟏 + … … 𝒊𝒔 𝒂 𝒈𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄
𝒔𝒆𝒓𝒊𝒆𝒔

𝑎 = 3, 𝑟 =
3

9
𝑟 =

𝑡2

𝑡1
⟹ ⟹ 𝑟 =

1

3
< 1

𝑆∞ =
𝑎

1 − 𝑟

𝑆∞ =
9

2
3

∴ 𝑆∞ =
9

1 −
1
3

𝑆∞ =
27

2

𝑆∞ = 9 ×
3

2

⟹ 𝑆∞ =
9

1 −
1
3

𝑆∞ =
9

3 − 1
3

⟹ ⟹

𝑆∞ =
𝑎

1 − 𝑟

𝑆∞ =
21

1
3

𝑆∞ =
21 × 3

1

𝑆∞ =
21

1 −
2
3

𝒊𝒊 𝟐𝟏 + 𝟏𝟒 +
𝟐𝟖

𝟑
+ … … … 𝒊𝒔 𝒂 𝒈𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒔𝒆𝒓𝒊𝒆𝒔

𝑎 = 21, 𝑟 =
14

21
𝑟 =

𝑡2

𝑡1
⟹ ⟹ 𝑟 =

2

3
< 1

2

3

⟹ ⟹ 𝑆∞ =
21

3 − 2
3

⟹

𝑆∞ = 63

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒆𝒓𝒎 𝒐𝒇 𝒂𝒏 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒆 𝑮. 𝑷. 𝒊𝒔 𝟖 𝒂𝒏𝒅 𝒊𝒕𝒔 𝒔𝒖𝒎 𝒕𝒐 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒚

𝒊𝒔
𝟑𝟐

𝟐
𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒎𝒎𝒐𝒏 𝒓𝒂𝒕𝒊𝒐

𝐺𝑖𝑣𝑒𝑛: 𝑎 = 8, 𝑆∞ =
32

3
, 𝑟 =?

8

1 − 𝑟
=

32

3

𝑆∞ =
𝑎

1 − 𝑟
𝑆∞ =

32

3
⟹

⟹ 32 1 − 𝑟 = 24

32 − 32𝑟 = 24 ⟹ −32𝑟 = 24 − 32

−32𝑟 = −8 ⟹ 𝑟 =
8

32 4
⟹ ∴ 𝑟 =

1

4
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𝟔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒕𝒐 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔: 𝒊 𝟎. 𝟒 + 𝟎. 𝟎𝟒 + 𝟎. 𝟎𝟎𝟒 + ⋯ 𝒕𝒐
𝒏 𝒕𝒆𝒓𝒎𝒔

0.4 + 0.44 + 0.444 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

=
4

10
+

44

100
+

444

1000
+ … 𝑛 𝑡𝑒𝑟𝑚𝑠 = 4

1

10
+

11

100
+

111

1000
+ … 𝑛 𝑡𝑒𝑟𝑚𝑠

=
4

9

9

10
+

99

100
+

999

1000
+ … 𝑛 𝑡𝑒𝑟𝑚𝑠

=
4

9
1 −

1

10
+ 1 −

1

100
+ 1 −

1

1000
+ … 𝑛 𝑡𝑒𝑟𝑚𝑠

=
4

9
1 + 1 + 1 + ⋯ + 𝑛 𝑡𝑒𝑟𝑚𝑠 −

1

10
+

1

100
+

1

1000
+ ⋯ + 𝑛 𝑡𝑒𝑟𝑚𝑠

=
4

9
1 + 1 + 1 + ⋯ + 𝑛 𝑡𝑒𝑟𝑚𝑠 −

1

10
1 +

1

10
+

1

100
+ ⋯ + 𝑛 𝑡𝑒𝑟𝑚𝑠

𝑎 = 1, 𝑟 =
1

10
< 1 𝑆𝑛 =

𝑎 1 − 𝑟𝑛

1 − 𝑟=
4

9
𝑛 −

1

10
×

1 × 1 −
1

10

𝑛

1 −
1

10

=
4

9
𝑛 −

1

10
×

1 −
1

10

𝑛

10 − 1
10

=
4

9
𝑛 −

1

10
×

1 −
1

10

𝑛

9
10

=
4

9
𝑛 −

1

10
×

10

9
1 −

1

10

𝑛

=
4

9
𝑛 −

1

9
1 −

1

10

𝑛

𝑆𝑛 = 3 + 33 + 333 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

= 3 (1 + 11 + 111 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠)

=
3

9
9 + 99 + 999 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

=
1

3
10 − 1 + 100 − 1 + 1000 − 1 + ⋯ 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

=
1

3
10 + 100 + 1000 + ⋯ 𝑛𝑡𝑒𝑟𝑚𝑠 + (−1 − 1 − 1 … 𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠)

Which are in G.P

=
1

3

)𝑎(𝑟𝑛 − 1

𝑟 − 1
+ −𝑛 =

1

3

)10(10𝑛 − 1

10 − 1
− 𝑛

𝒊𝒊) 𝟑 + 𝟑𝟑 + 𝟑𝟑𝟑 + ⋯ 𝒖𝒑𝒕𝒐 𝒏 𝒕𝒆𝒓𝒎𝒔

𝑎 = 10, 𝑟 =
100

10
= 10 > 1

𝑆𝑛 =
1

3

)10(10𝑛 − 1

9
− 𝑛 ⟹ 𝑆𝑛 =

10

27
10𝑛 − 1 −

𝑛

3

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
, 𝑖𝑓 𝑟 > 1
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𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝑮𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒔𝒆𝒓𝒊𝒆𝒔 𝟑 + 𝟔 + 𝟏𝟐 + … … . . +𝟏𝟓𝟑𝟔

𝐺𝑖𝑣𝑒𝑛: 𝐺. 𝑃. 𝑖𝑠 3 + 6 + 12 + … + 1536

𝑎 = 3,

𝑡𝑛 = 1536 𝑎𝑟𝑛−1 = 1536

𝑟 =
6

3
𝑟 =

𝑡2

𝑡1
⟹ ⟹ 𝑟 = 2 > 1

⟹

3 × 2𝑛−1 = 1536

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
, 𝑖𝑓 𝑟 > 1

⟹ 2𝑛−1 =
1536

3

512

2𝑛−1 = 512 ⟹ 2𝑛−1 = 29

𝑛 − 1 = 9 ⟹ 𝑛 = 9 + 1

∴ 𝑛 = 10

∴ 𝑆10=
3(210 − 1)

2 − 1
⟹ 𝑆10 =

3(1024 − 1)

1

𝑆10 = 3 × 1023 ⟹ ∴ 𝑆10 = 3069

𝟖. 𝑲𝒖𝒎𝒂𝒓 𝒘𝒓𝒊𝒕𝒆𝒔 𝒂 𝒍𝒆𝒕𝒕𝒆𝒓 𝒕𝒐 𝒇𝒐𝒖𝒓 𝒐𝒇 𝒉𝒊𝒔 𝒇𝒓𝒊𝒆𝒏𝒅𝒔.𝑯𝒆 𝒂𝒔𝒌𝒔 𝒆𝒂𝒄𝒉 𝒐𝒏𝒆 𝒐𝒇
𝒕𝒉𝒆𝒎 𝒕𝒐 𝒄𝒐𝒑𝒚 𝒕𝒉𝒆 𝒍𝒆𝒕𝒕𝒆𝒓 𝒕𝒐 𝒇𝒐𝒖𝒓 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 𝒑𝒆𝒓𝒔𝒐𝒏 𝒘𝒊𝒕𝒉 𝒕𝒉𝒆 𝒊𝒏𝒔𝒕𝒓𝒖𝒄𝒕𝒊𝒐𝒏
𝒕𝒉𝒂𝒕 𝒕𝒉𝒆𝒚 𝒄𝒐𝒏𝒕𝒊𝒏𝒖𝒆𝒕𝒉𝒆 𝒑𝒓𝒐𝒄𝒆𝒔𝒔 𝒔𝒊𝒎𝒊𝒍𝒂𝒓𝒍𝒚. 𝑨𝒔𝒔𝒖𝒎𝒊𝒏𝒈 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒑𝒓𝒐𝒄𝒆𝒔𝒔
𝒊𝒔 𝒖𝒏𝒂𝒍𝒕𝒆𝒓𝒆𝒅 𝒂𝒏𝒅 𝒊𝒕𝒔 𝒄𝒐𝒔𝒕 𝑹𝒔. 𝟐 𝒕𝒐 𝒎𝒂𝒊𝒍 𝒐𝒏𝒆 𝒍𝒆𝒕𝒕𝒆𝒓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒎𝒐𝒖𝒏𝒕
𝒔𝒑𝒆𝒏𝒕 𝒐𝒏 𝒑𝒐𝒔𝒕𝒂𝒈𝒆 𝒘𝒉𝒆𝒏 𝟖𝒕𝒉𝒔𝒆𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒆𝒕𝒕𝒆𝒓𝒔 𝒊𝒔 𝒎𝒂𝒊𝒍𝒆𝒅.

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑜𝑓 𝑚𝑎𝑖𝑙𝑠 𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑒𝑑 𝑎𝑟𝑒 4, 4 × 4, 4 × 4 × 4, …

4, 16, 64, … … … . 8𝑡ℎ 𝑠𝑒𝑡 𝑜𝑓 𝑙𝑒𝑡𝑡𝑒𝑟𝑠

𝐸𝑎𝑐ℎ 𝑚𝑎𝑖𝑙 𝑐𝑜𝑠𝑡 𝑅𝑠. 2

∴ 𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑖𝑠 4 × 2 + 16 × 2 + 64 × 2 + … … . . 8𝑡ℎ𝑠𝑒𝑡

𝑎 = 8,

8 + 32 + 28 + … … 8𝑡ℎ 𝑠𝑒𝑡 is a G. P.

𝑛 = 8

𝑟 =
32

8
𝑟 =

𝑡2

𝑡1
⟹ ⟹ 𝑟 = 4 > 1

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
, 𝑖𝑓 𝑟 > 1 ⟹ 𝑆8 =

8(48 − 1)

4 − 1

𝑆8 =
8(48 − 1)

4 − 1
𝑆8 =

8(65536 − 1)

3
⟹

𝑆8 =
8 × 65535

3
𝑆8 = 8 × 21845

𝑆8 = 174760

𝐴𝑚𝑜𝑢𝑛𝑡 𝑠𝑝𝑒𝑛𝑡 𝑜𝑛 𝑝𝑜𝑠𝑡𝑎𝑔𝑒 𝑅𝑠. 174760.

21845

⟹
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= 2470

= 19 × 10 × 13=
19 × 20 × 39

6 3

10 13

𝒊𝒊 𝟓𝟐 + 𝟏𝟎𝟐 + 𝟏𝟓𝟐 + … . +𝟏𝟎𝟓𝟐

= 82775

= 25 × 7 × 11 × 43

52= 12 + 22 + 32 + … … . +212= 52 + 102 + 152 + … . +1052

12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛 𝑛 + 1 2𝑛 + 1

6

=
6

21 (21 + 1)(2 × 21 + 1)
25

21 × 22 × 43

6 3

117

= 25

12 + 22 + 32 + … + 142

= 6699

= 12 + 22 + 32 + … + 282

= 14 × 29 × 19 −7 × 5 × 29

= 7714 −1015

𝒊𝒊𝒊) 𝟏𝟓𝟐 + 𝟏𝟔𝟐 + 𝟏𝟕𝟐 + … + 𝟐𝟖𝟐

12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛 𝑛 + 1 2𝑛 + 1

6

−

=
6

28 (28 + 1)(2 × 28 + 1)

28 × 29 × 57

6 3

1914

=

−
6

14 (14 + 1)(2 × 14 + 1)

14 × 15 × 29

6 3

57

−

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟓𝟕: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒊 𝟏𝟑 + 𝟐𝟑 + 𝟑𝟑 + … + 𝟏𝟔𝟑

𝒊𝒊 𝟗𝟑 + 𝟏𝟎𝟑 + … + 𝟐𝟏𝟑

13 + 23 + 33 + ⋯ + 𝑛3 =
𝑛 𝑛 + 1

2

2𝒊 𝟏𝟑 + 𝟐𝟑 + 𝟑𝟑 + … + 𝟏𝟔𝟑

= (8 × 17)2
= 136 2 = 18496

=
2

16 (16 + 1) 16 × 17

2

2 2

=

8



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝟗𝟑 + 𝟏𝟎𝟑 + … + 𝟐𝟏𝟑

= (13+23 + … + 213 ) (13+23 + … + 83)−93 + 103 + … + 213

13 + 23 + 33 + ⋯ + 𝑛3 =
𝑛 𝑛 + 1

2

2

=
2

21 (21 + 1)
2

−
2

8 (8+1)
2

21 × 22

2

2

=

11

−
8 × 9

2

4 2
−21× 11

2
4 ×9

2
=

231
2
−

2
36=

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

= 231 + 36 231 − 36 = 267 × 195

= 52065

21

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟐. 𝟓𝟖: 𝑰𝒇 𝟏 + 𝟐 + 𝟑 + ⋯ + 𝒏 = 𝟔𝟔𝟔 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒏.

1 + 2 + 3 + ⋯ + 𝑛 = 666

𝑛 𝑛 + 1

2
= 666

𝐺𝑖𝑣𝑒𝑛 ∶ 1 + 2 + 3 + ⋯ + 𝑛 =
𝑛 𝑛 + 1

2

13322

6662

3333

1113

37

⟹ 𝑛 𝑛 + 1 = 2 × 666

𝑛2 + 𝑛 = 1332 ⟹ 𝑛2 + 𝑛 − 1332 = 0
37−36

+
1

×
−1332

𝑛 + 37 𝑛 − 36 = 0⟹ 𝑛 + 37 = 0,𝑛 − 36 = 0

𝑛 = −37 𝑖𝑠 𝑛𝑜𝑡 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟.

𝐻𝑒𝑛𝑐𝑒 𝑛 = 36

1 + 2 + 3 + ⋯ + 𝑛 =
𝑛 𝑛 + 1

2

= 1830

30

𝒊) 𝟏 + 𝟐 + 𝟑 + … … . . +𝟔𝟎

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒆𝒓𝒊𝒆𝒔 𝒊 𝟏 + 𝟐 + 𝟑 + … … . . +𝟔𝟎
(𝒊𝒊) 𝟑 + 𝟔 + 𝟗 + … … + 𝟗𝟔 ( 𝒊𝒊𝒊) 𝟓𝟏 + 𝟓𝟐 + 𝟓𝟑 + … … … + 𝟗𝟐
𝒊𝒗 𝟏 + 𝟒 + 𝟔 + 𝟗 + 𝟏𝟔 + … + 𝟐𝟐𝟓 (𝒗) 𝟔𝟐 + 𝟕𝟐 + 𝟖𝟐 + … + 𝟐𝟏𝟐

(𝒗𝒊) 𝟏𝟎𝟑 + 𝟏𝟏𝟑 + 𝟏𝟐𝟑 + … + 𝟐𝟎𝟑 (𝒗𝒊𝒊) 𝟏 + 𝟑 + 𝟓 + … … + 𝟕𝟏

60
=

2

(60 + 1) 60
=

2

61×

= 30 61×
30 × 61

30
018

1 8 30
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𝒊𝒊) 𝟑 + 𝟔 + 𝟗 + … … + 𝟗𝟔

3 + 6 + 9 + … … + 96

= 1584

16
32

=
2

33×
3= 16×

48 × 33

144
414

1 5 84

= 3 (1 + 2 + 3 + … … + 32)

=3
32

2

(32 + 1)

1 + 2 + 3 + ⋯ + 𝑛 =
𝑛 𝑛 + 1

2

×

×3
33×

22

=

𝒊𝒊𝒊) 𝟓𝟏 + 𝟓𝟐 + 𝟓𝟑 + … … … + 𝟗𝟐

1 + 2 + 3 + … + 92 − 1 + 2 + 3 + … + 5051 + 52 + 53 + … … … + 92

46

92
=

2

(92 + 1)

92
=

2

93×
(46 × 93)=

−

− −

50

2

(50 + 1)

25
50

2

×
(25 × 51)

51

46 × 93

138
4414

2 78

15
25 × 51

2 5
512

1 2 75

2

= 4278 − 1275 3003=

1 + 2 + 3 + ⋯ + 𝑛 =
𝑛 𝑛 + 1

2
.

=
෍
𝑘=1

𝑛

𝐾2 =
𝑛 𝑛 + 1 2𝑛 + 1

6

𝒊𝒗) 𝟏 + 𝟒 + 𝟗 + 𝟏𝟔 + … … … + 𝟐𝟐𝟓

152… +22 +12 + 32 +

15
=

5
(15
+ 1)

(2 × 15 + 1) 15

3

× 16
=

× 31

6

8

6

= 5 × 8 × 31 = 40 × 31 = 1240

𝒗) 𝟔𝟐 + 𝟕𝟐 + 𝟖𝟐 + … + 𝟐𝟏𝟐

12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛 𝑛 + 1 2𝑛 + 1

662 + 72 + 82 + … + 212

= 212 )… +22 +(12 + 32 + − 52)… +22 +(12 + 32 +

21
=

7

(21
+ 1)

(2 × 21 + 1)

21

3

× 22
=

× 43

6

11
6

−
5 (5 + 1) (2 × 5 + 1)

6

− 5 × 6 × 11

6
= (7 × 11 × 43) 77 × 43− ( 5× 11) = − 55

3311= − 55 = 3256

43 × 77

301
130

3 3 11

22
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13 + 23 + 33 + ⋯ + 𝑛3 =
𝑛 𝑛 + 1

2

2

= (13 + 23 + … … + 203 )

210 2

= 42075

13 + 23 + … … . +93

45 2

2025

10 5

𝒗𝒊) 𝟏𝟎𝟑 + 𝟏𝟏𝟑 + 𝟏𝟐𝟑 + … + 𝟐𝟎𝟑

=

−

20

2

(20
+ 1)

2

−
9

2

(9
+ 1)

2

=
2

2
(20 × 21)

−
2

9 × 10
2

= −

= 44100 −

21 × 21

2 1
24

4 4 1

45 × 45

2 5
08

2 0 2 5

2

2
1
1

2

1 + 3 + 5 + … … … + 𝑙 =
𝑙 + 𝑎

𝑑

2

𝑎 = 1,

= 36 2

∴ 1 + 3 + 5 + … + 71 = 1296

=
72

2

2

3 6 3 6×

612

801

6921

𝒗𝒊𝒊) 𝟏 + 𝟑 + 𝟓 + … … + 𝟕𝟏

𝑑 = 3 − 1 = 2, 𝑙 = 71𝑇𝑎𝑘𝑒

=
71 + 1

2

2

1 + 3 + 5 + … … … + 71

31
36

𝟐. 𝑰𝒇 𝟏 + 𝟐 + 𝟑 + … … … + 𝒌 = 𝟑𝟐𝟓, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝟏𝟑 + 𝟐𝟑 + 𝟑𝟑 + … … … + 𝒌𝟑

𝐺𝑖𝑣𝑒𝑛 ∶ 1 + 2 + 3 + … + 𝑘 = 325

𝑘 𝑘 + 1

2

= 325 2

∴ 13 + 23 + 33 + … + 𝑘3 = 105625

13 + 23 + 33 + … + 𝑘3 =

325=

𝑘 𝑘 + 1

2

2

325 × 325

6 2 5
6 5 0

9 7 5

10 5 6 2 5

1

1

441002

220502

110255

22055

4413

1473

497

7∴ 1 + 2 + 3 + … … … + 𝑘 = 210

𝟑. 𝑰𝒇 𝟏𝟑 + 𝟐𝟑 + 𝟑𝟑 + … … … + 𝒌𝟑 = 𝟒𝟒𝟏𝟎𝟎, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅
𝟏 + 𝟐 + 𝟑 + … … + 𝒌.

𝐺𝑖𝑣𝑒𝑛: 13 + 23 + 33 + … … + 𝑘3 = 44100

𝑘 𝑘 + 1

2

2

= 𝑘 𝑘 + 1

2
= 44100

1 + 2 + 3 + … … + 𝑘 =
𝑘 𝑘 + 1

2
𝑘 𝑘 + 1

2
= 210

44100 ⟹
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2 × 2 × 5 × 5 × 3 × 3 × 7 × 7

= 2 × 5 3 7× ×
= 10 × 21 = 210

44100 =

𝟒. 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔 𝟏𝟑 + 𝟐𝟑 + 𝟑𝟑 + ⋯ 𝒔𝒉𝒐𝒖𝒍𝒅 𝒃𝒆 𝒕𝒂𝒌𝒆𝒏 𝒕𝒐
𝒈𝒆𝒕 𝒕𝒉𝒆 𝒔𝒖𝒎 𝟏𝟒𝟒𝟎𝟎?

𝐺𝑖𝑣𝑒𝑛: 13 + 23 + 33 + … … … + 𝑘3 = 14400

𝑘 𝑘 + 1

2
=

𝑘 + 16 𝑘 − 15 = 0

𝑘 = −16 𝐵𝑢𝑡 𝑘 ≠ −16

∴ 𝑘 = 15

𝑘2 + 𝑘 − 240 = 0

𝑘 + 16 = 0𝑘 − 15 = 0,

𝑘 = 15,

14400
𝑘 𝑘 + 1

2

2

=

144002

72002

36002

18002

9002
4502

2253

753

255

5

120

2 × 2 × 2 × 2 × 2 × 2 × 3 × 3 × 5 × 5

= 2 × 2 2 3× ×
= 8 × 15 = 120

14400 =

5×

𝑘2 + 𝑘 = 240⟹

⟹

𝟓. 𝑻𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒏 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒊𝒔 𝟐𝟖𝟓, 𝒘𝒉𝒊𝒍𝒆
𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇𝒕𝒉𝒆𝒊𝒓 𝒄𝒖𝒃𝒆𝒔 𝒊𝒔 𝟐𝟎𝟐𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒏.

𝐺𝑖𝑣𝑒𝑛: 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 "𝑛" 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 = 285

𝑛 𝑛 + 1 2𝑛 + 1

6
= 285 … (1)

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑐𝑢𝑏𝑒𝑠 = 2025

𝑛 𝑛 + 1

2

2

= 2025

12 + 22 + 32 + ⋯ + 𝑛2 = 285

13 + 23 + 33 + ⋯ + 𝑛3 = 2025

𝑛 𝑛 + 1

2
= 45

⟹
𝑛 𝑛 + 1

2
= 2025

⟹ 𝑛 𝑛 + 1 = 90

𝑠𝑢𝑏 𝑛 𝑛 + 1 = 90 𝑖𝑛 1 𝑛 𝑛 + 1 2𝑛 + 1

6
= 285

90 × 2𝑛 + 1

6
= 285

3

45
45 ×

2𝑛 + 1

3
= 285⟹

15
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2𝑛 + 1 =
285

15

285)15 (1
15

135

9

135

0

⟹ 2𝑛 + 1 = 19

∴ 𝑛 = 9

2𝑛 = 19 − 1 2𝑛 = 18⟹

𝟔. 𝑹𝒆𝒌𝒉𝒂 𝒉𝒂𝒔 𝟏𝟓 𝒔𝒒𝒖𝒂𝒓𝒆 𝒄𝒐𝒍𝒐𝒖𝒓 𝒑𝒂𝒑𝒆𝒓𝒔 𝒐𝒇 𝒔𝒊𝒛𝒆𝒔 𝟏𝟎 𝒄𝒎,𝟏𝟏 𝒄𝒎, 𝟏𝟐 𝒄𝒎,… …
, 𝟐𝟒 𝒄𝒎.𝒉𝒐𝒘 𝒎𝒖𝒄𝒉 𝒂𝒓𝒆𝒂 𝒄𝒂𝒏 𝒃𝒆 𝒅𝒆𝒄𝒐𝒓𝒂𝒕𝒆𝒅 𝒘𝒊𝒕𝒉 𝒕𝒉𝒆𝒔𝒆 𝒄𝒐𝒍𝒐𝒖𝒓 𝒑𝒂𝒑𝒆𝒓𝒔.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑆𝑖𝑑𝑒𝑠 𝑜𝑓 15 𝑠𝑞𝑢𝑎𝑟𝑒 𝐶𝑜𝑙𝑜𝑢𝑟 𝑝𝑎𝑝𝑒𝑟𝑠 𝑎𝑟𝑒 10 𝑐𝑚, 11 𝑐𝑚, 12 𝑐𝑚, … . . 24 𝑐𝑚

∴ 𝐼𝑡′𝑠 𝑎𝑟𝑒𝑎 = 102 + 112 + 122 + … . . +242

= 12 + 22 + 32 + … … … + 242 − (12 + 22 + 32 + … … … + 92)

= 4900 − 285= 4615 𝑐𝑚2

12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛 𝑛 + 1 2𝑛 + 1

6

=
24 × 25 × 49

6

=
24 24 + 1 2 × 24 + 1

6
−

9 9 + 1 2 × 9 + 1

6

−
9 × 10 × 19

6

4 3

2

5

= 4 × 25 × 49 − 3 × 5 × 19

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒓𝒊𝒆𝒔 𝒕𝒐 𝟐𝟑 − 𝟏𝟑 + 𝟒𝟑 − 𝟑𝟑 + 𝟔𝟑 − 𝟓𝟑 + … +

𝒖𝒑 𝒕𝒐 𝒏 𝒕𝒆𝒓𝒎𝒔

𝒊 𝒏 𝒕𝒆𝒓𝒎𝒔 𝒊𝒊 𝟖 𝒕𝒆𝒓𝒎𝒔

𝐿𝑒𝑡 𝑆𝑛 = 23 − 13 + 43 − 33 + 63 − 53 + … … … + 𝑢𝑝𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠

= 23 + 43 + 63 + … … … 𝑛 𝑡𝑒𝑟𝑚𝑠 − (13 + 33 + 53 + … … + 𝑛 𝑡𝑒𝑟𝑚𝑠)

= ෍
1

𝑛

2𝑛 3 − ෍
1

𝑛

2𝑛 − 1 3

= ෍
1

𝑛

2𝑛 3 − 2𝑛 − 1 3

∵ 𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

= ෍
1

𝑛

[ 2𝑛 − 2𝑛 + 1 4𝑛2 + 2𝑛 2𝑛 − 1 + 2𝑛 − 1 2

∵ (𝑎 − 𝑏)2= 𝑎2 − 2𝑎𝑏 + 𝑏2

෍
1

𝑛

4𝑛2 + 4𝑛2 − 2𝑛 + 4𝑛2 − 4𝑛 + 1= = ෍
1

𝑛

12𝑛2 − 6𝑛 + 1



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

= 12 ෍ 𝑛2 − 6 ෍ 𝑛 + ෍ 1

= 12
𝑛 𝑛 + 1 2𝑛 + 1

6
− 6

𝑛 𝑛 + 1

2
+ 𝑛

12(2𝑛 + 1)

6
−

6

2
+ 𝑛

= 𝑛 𝑛 + 1 2 2𝑛 + 1 − 3 + 𝑛

= (𝑛2 + 𝑛) 4𝑛 + 2 − 3 + 𝑛

= (𝑛2 + 𝑛) 4𝑛 − 1 + 𝑛

= 𝑛 𝑛 + 1

2 3

= 4𝑛3 + 4𝑛2 − 𝑛2 − 𝑛 + 𝑛

= 4𝑛3 + 3𝑛2

𝑖𝑖) 𝑤ℎ𝑒𝑛 𝑛 = 8

𝑆8 = 4 83 + 3 82

= 4 512 + 3(64)

= 2048 + 192 = 2240

∴ 𝑆𝑛 = 4𝑛3 + 3𝑛2
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𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟑. 𝟏

𝑨𝑳𝑮𝑬𝑩𝑹𝑨

𝑺𝒊𝒎𝒖𝒍𝒕𝒂𝒏𝒆𝒐𝒖𝒔 𝑳𝒊𝒏𝒆𝒂𝒓 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊𝒏 𝑻𝒉𝒓𝒆𝒆 𝑽𝒂𝒓𝒊𝒂𝒃𝒍𝒆𝒔
Example 3.1 The father’s age is six times his son’s age. Six years hence the age 
of father will be four times his son’s age. Find the present ages (in years) of the 
son and father.  
𝐿𝑒𝑡 𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 𝑓𝑎𝑡ℎ𝑒𝑟 𝑏𝑒 𝑥 𝑦𝑒𝑎𝑟𝑠 𝑎𝑛𝑑𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 𝑠𝑜𝑛
𝑏𝑒 𝑦 𝑦𝑒𝑎𝑟𝑠

𝑥 … 1

𝐴𝑓𝑡𝑒𝑟 6𝑦𝑒𝑎𝑟𝑠 𝑓𝑎𝑡ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 𝑥 + 6 𝑎𝑛𝑑 𝑠𝑜𝑛′𝑠 𝑦 + 6

𝐴𝑓𝑡𝑒𝑟 6𝑦𝑒𝑎𝑟𝑠 𝑎𝑔𝑒 𝑜𝑓 𝑓𝑎𝑡ℎ𝑒𝑟 = 4 × 𝑠𝑜𝑛′𝑠 𝑎𝑔𝑒

𝑥 + 6 = 4 𝑦 + 6 … 2

𝑠𝑢𝑏 𝑥 = 6𝑦 𝑖𝑛 2 6𝑦 + 6

6𝑦 + 6 6𝑦 − 4𝑦

𝐴𝑔𝑒 𝑜𝑓 𝑓𝑎𝑡ℎ𝑒𝑟 = 6 × 𝑠𝑜𝑛′𝑠 𝑎𝑔𝑒
= 6𝑦

= 4 𝑦 + 6

= 4𝑦 + 24 ⟹ = 24 − 6

⟹ 𝑦 =
18

2
2𝑦 = 18 𝑦 = 9

𝑠𝑢𝑏 𝑦 = 9 in 1 𝑥 = 6(9) 𝑥 = 54⟹

⟹

∴ 𝑠𝑜𝑛’𝑠 𝑎𝑔𝑒 = 9 𝑦𝑒𝑎𝑟𝑠 𝑎𝑛𝑑 𝑓𝑎𝑡ℎ𝑒𝑟’𝑠 𝑎𝑔𝑒 = 54 𝑦𝑒𝑎𝑟𝑠.

Example 3.2 Solve 𝟐𝒙 − 𝟑𝒚 = 𝟔, 𝒙 + 𝒚 = 𝟏

2𝑥 − 3𝑦 = 6 … (1) 𝑎𝑛𝑑 𝑥 + 𝑦 = 1 … (2)

𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (2)

−5𝑦 = 4

(1)      ⟹ 2𝑥 − 3𝑦 = 6

(2) × 2  ⟹ 2𝑥 + 2𝑦 = 2
− − (−)

⟹ 𝑦 = −
4

5
Sub 𝑦 = −

4

5
in (2) 𝑥 + 𝑦 = 1

𝑥 −
4

5
= 1 ⟹ 𝑥 = 1 +

4

5
𝑥 =⟹

5

5 + 4
⟹ 𝑥 =

9

5

∴ 𝑥 =
9

5
, 𝑦 = −

4

5

Example 3.3 Solve the following system of linear equations in three variables    
𝟑𝐱 − 𝟐𝐲 + 𝐳 = 𝟐, 𝟐𝐱 + 𝟑𝐲 − 𝐳 = 𝟓, 𝐱 + 𝐲 + 𝐳 = 𝟔.

3𝑥 − 2𝑦 + 𝑧 = 2 … (1) 2𝑥 + 3𝑦 − 𝑧 = 5 … (2) 𝑥 + 𝑦 + 𝑧 = 6 … (3)

𝑆𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑 (2) 
3𝑥 − 2𝑦 + 𝑧 = 2

2𝑥 + 3𝑦 − 𝑧 = 5

5𝑥 + 𝑦 = 7… (4)

Solve (2) and (3) 

2𝑥 + 3𝑦 − 𝑧 = 5
𝑥 + 𝑦 + 𝑧 = 6

3𝑥 + 4𝑦 = 11 … (5)

Solve (4) and (5) 

17𝑥 = 17

(4) × 4  ⟹ 20𝑥 + 4𝑦 = 28

(5) ⟹ 3𝑥 + 4𝑦 = 11
− − (−)
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Sub 𝑥 = 1 in (4) 5𝑥 + 𝑦 = 7

5 1 + 𝑦 = 7 ⟹ 5 + 𝑦 = 7
𝑦 = 7 − 5 ⟹ 𝑦 = 2

𝑥 =
17

17
⟹ 𝑥 = 1

Sub 𝑥 = 1, 𝑦 = 2 in (3) 𝑥 + 𝑦 + 𝑧 = 6
1 + 2 + 𝑧 = 6 ⟹ 3 + 𝑧 = 6
𝑧 = 6 − 3 ⟹ 𝑧 = 3
∴ 𝑥 = 1, 𝑦 = 2, 𝑧 = 3

Example 3.4 In an interschool atheletic meet, with 24 individual events,
securing a total of 56 points, a first place secures 5 points,  a second place 
secures 3 points, and a third place secures 1 point.  Having as many third place 
finishers as first and second place finishers, find how many athletes finished in 
each place.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼, 𝐼𝐼 𝑎𝑛𝑑 𝐼𝐼𝐼 𝑝𝑙𝑎𝑐𝑒 𝑓𝑖𝑛𝑖𝑠ℎ𝑒𝑟𝑠 𝑏𝑒 𝑥 , 𝑦 𝑎𝑛𝑑 𝑧 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦.

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑣𝑒𝑛𝑡𝑠 = 24 ; 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑖𝑛𝑡𝑠 = 56.

𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑎𝑟 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑡ℎ𝑟𝑒𝑒 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 𝑎𝑟𝑒

𝑥 + 𝑦 + 𝑧 = 24 … (1)

5𝑥 + 3𝑦 + 𝑧 = 56 … (2)
𝑥 + 𝑦 = 𝑧 … (3)

𝑆𝑢𝑏 (3) 𝑖𝑛 (1) 𝑥 + 𝑦 + 𝑧 = 24

𝑧 + 𝑧 = 24

2𝑧 = 24 ⟹ 𝑧 =
24

2
⟹ 𝑧 = 12

𝑠𝑢𝑏 𝑧 = 12 𝑖𝑛 3 𝑥 + 𝑦 = 𝑧

𝑥 + 𝑦 = 12

𝑆𝑢𝑏 𝑧 = 12 𝑖𝑛 (2) 5𝑥 + 3𝑦 + 12 = 56

5𝑥 + 3𝑦 = 56 − 12 ⟹ 5𝑥 + 3𝑦 = 44 … (5)

𝑆𝑜𝑙𝑣𝑒 (5) 𝑎𝑛𝑑 (4)

2𝑥 = 8

(5)      ⟹ 5𝑥 + 3𝑦 = 44

(4) × 3  ⟹ 3𝑥 + 3𝑦 = 36
− − (−)

⟹ 𝑥 =
8

2
⟹ 𝑥 = 4

𝑆𝑢𝑏 𝑥 = 4, 𝑧 = 12 𝑖𝑛 (3) 𝑥 + 𝑦 = 𝑧

4 + 𝑦 = 12 ⟹ 𝑦 = 12 − 4

… (4)

⟹ 𝑦 = 8

∴ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑝𝑙𝑎𝑐𝑒 𝑓𝑖𝑛𝑖𝑠ℎ𝑒𝑟𝑠 𝑖𝑠 4
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑐𝑜𝑛𝑑 𝑝𝑙𝑎𝑐𝑒 𝑓𝑖𝑛𝑖𝑠ℎ𝑒𝑟𝑠 𝑖𝑠 8
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒 𝑓𝑖𝑛𝑖𝑠ℎ𝑒𝑟𝑠 𝑖𝑠 12

115
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𝐼𝑓 𝑦𝑜𝑢 𝑑𝑜 𝑛𝑜𝑡 𝑜𝑏𝑡𝑎𝑖𝑛 𝑎 𝑓𝑎𝑙𝑠𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛, 𝑏𝑢𝑡 𝑜𝑏𝑡𝑎𝑖𝑛 𝑎𝑛 𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦,
𝑠𝑢𝑐ℎ 𝑎𝑠 0 = 0 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 ℎ𝑎𝑠 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒𝑙𝑦 𝑚𝑎𝑛𝑦 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠.

𝑻𝒉𝒆 𝒔𝒚𝒔𝒕𝒆𝒎 𝒎𝒂𝒚 𝒉𝒂𝒗𝒆 𝒐𝒏𝒍𝒚 𝒐𝒏𝒆 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏, 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒆𝒍𝒚 𝒎𝒂𝒏𝒚 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔
𝒐𝒓 𝒏𝒐 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏

𝑺𝒚𝒔𝒕𝒆𝒎 𝒐𝒇 𝑳𝒊𝒏𝒆𝒂𝒓 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊𝒏 𝑻𝒉𝒓𝒆𝒆 𝑽𝒂𝒓𝒊𝒂𝒃𝒍𝒆𝒔

𝒊 𝑨 𝒔𝒚𝒔𝒕𝒆𝒎 𝒐𝒇 𝒍𝒊𝒏𝒆𝒂𝒓 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝒊𝒏𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕 𝒊𝒇 𝒊𝒕 𝒉𝒂𝒔 𝒏𝒐
𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔.

𝐼𝑓 𝑦𝑜𝑢 𝑜𝑏𝑡𝑎𝑖𝑛 𝑎 𝑓𝑎𝑙𝑠𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑠𝑢𝑐ℎ 𝑎𝑠 0 = 1, 𝑖𝑛 𝑎𝑛𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑒𝑝𝑠 𝑡ℎ𝑒𝑛
𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 ℎ𝑎𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝒊𝒊 𝑨 𝒔𝒚𝒔𝒕𝒆𝒎 𝒐𝒇 𝒍𝒊𝒏𝒆𝒂𝒓 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕 𝒊𝒇 𝒊𝒕 𝒉𝒂𝒔
𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒆𝒍𝒚 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔.

𝒊𝒊𝒊 𝑨 𝒔𝒚𝒔𝒕𝒆𝒎 𝒐𝒇 𝒍𝒊𝒏𝒆𝒂𝒓 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊𝒔 𝒄𝒂𝒍𝒍𝒆𝒅 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕 𝒊𝒇 𝒊𝒕 𝒉𝒂𝒔 𝒖𝒏𝒊𝒒𝒖𝒆
𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓 𝐒𝐨𝐥𝐯𝐞 𝒙 + 𝟐𝒚 − 𝒛 = 𝟓; 𝒙 − 𝒚 + 𝒛 = −𝟐; −𝟓𝒙 − 𝟒𝒚 + 𝒛 = −𝟏𝟏

Let 𝑥 + 2𝑦 − 𝑧 = 5 … 1 , 𝑥 − 𝑦 + 𝑧 = −2… 2 , −5𝑥 − 4𝑦 + 𝑧 = −11 … (3)

𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (2)

𝑥 + 2𝑦 − 𝑧 = 5
𝑥 − 𝑦 + 𝑧 = −2

2𝑥 + 𝑦 = 3… (4)

𝑆𝑜𝑙𝑣𝑒 (2) 𝑎𝑛𝑑 (3)

6𝑥 + 3𝑦 = 9

𝑥 − 𝑦 + 𝑧 = −2

−5𝑥 − 4𝑦 + 𝑧 = −11
+ + (−) (+)

÷ 3
2𝑥 + 𝑦 = 3 … (5)

𝑆𝑜𝑙𝑣𝑒 (4) 𝑎𝑛𝑑 (5)

0 = 0

2𝑥 + 𝑦 = 3

2𝑥 + 𝑦 = 3
− − (−)

𝐻𝑒𝑟𝑒 𝑤𝑒 𝑎𝑟𝑟𝑖𝑣𝑒 𝑎𝑡 𝑎𝑛 𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦 0 = 0

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 ℎ𝑎𝑠 𝑎𝑛 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒 𝑎𝑛𝑑 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓
𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔 𝑺𝒐𝒍𝒗𝒆 𝟑𝒙 + 𝒚 − 𝟑𝒛 = 𝟏; −𝟐𝒙 − 𝒚 + 𝟐𝒛 = 𝟏; −𝒙 − 𝒚 + 𝒛 = 𝟐

Let 3𝑥 + 𝑦 − 3𝑧 = 1 … 1 , −2𝑥 − 𝑦 + 2𝑧 = 1 … 2 , −𝑥 − 𝑦 + 𝑧 = 2 … (3)

Solve (1) and (2) 

3𝑥 + 𝑦 − 3𝑧 = 1
−2𝑥 − 𝑦 + 2𝑧 = 1

𝑥 − 𝑧 = 2 … (4)

Solve (1) and (3) 

2𝑥 − 2𝑧 = 3

3𝑥 + 𝑦 − 3𝑧 = 1
−𝑥 − 𝑦 + 𝑧 = 2

… (5)

Solve (4) and (5) 

0 = 1

(4) × 2 ⟹ 2𝑥 − 2𝑧 = 4

(5) ⟹ 2𝑥 − 2𝑧 = 3
− + (−)

𝐻𝑒𝑟𝑒 𝑤𝑒 𝑎𝑟𝑟𝑖𝑣𝑒 𝑎𝑡 𝑎 𝑐𝑜𝑛𝑡𝑟𝑎𝑑𝑖𝑐𝑡𝑖𝑜𝑛 𝑎𝑠 0 ≠ 1

𝑇ℎ𝑖𝑠 𝑚𝑒𝑎𝑛𝑠 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 𝑖𝑠 𝑖𝑛𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡 𝑎𝑛𝑑 ℎ𝑎𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟕 𝑺𝒐𝒍𝒗𝒆
𝒙

𝟐
− 𝟏 =

𝒚

𝟔
+ 𝟏 =

𝒛

𝟕
+ 𝟐;

𝒚

𝟑
+

𝒛

𝟐
= 𝟏𝟑

𝑥

2
− 1 =

𝑦

6
+ 1

𝑥

2
−

𝑦

6
= 1 + 1 ⟹

3𝑥 − 𝑦

6
= 2
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3𝑥 − 𝑦

12
= 1 ⟹ 3𝑥 − 𝑦 = 12 … (1)

𝑥

2
− 1 =

𝑧

7
+ 2

𝑥

2
−

𝑧

7
= 1 + 2 ⟹

7𝑥 − 2𝑧

14
= 3 ⟹ 7𝑥 − 2𝑧 = 42 … (2)

𝑦

3
+

𝑧

2
= 13 ⟹

2𝑦 + 3𝑧

6
= 13 ⟹ 2𝑦 + 3𝑧 = 78 … (3)

𝐸𝑙𝑖𝑚𝑖𝑛𝑎𝑡𝑖𝑛𝑔 𝑧 𝑓𝑟𝑜𝑚 (2) 𝑎𝑛𝑑 (3)

21𝑥 + 4𝑦 = 282

(2) × 3 ⟹ 21𝑥 + 0𝑦 − 6𝑧 = 126

(3) × 2 ⟹ 0𝑥 + 4𝑦 + 6𝑧 = 156

(1) × 4 ⟹ 12𝑥 − 4𝑦 = 48

33𝑥 = 330 𝑥 =
330

33
⟹ 𝑥 = 10

Sub 𝑥 = 10 in (1) 3 10 − 𝑦 = 12

30 − 𝑦 = 12 ⟹ 30 − 12 = 𝑦 18 = 𝑦⟹ ⟹ 𝑦 = 18

Sub 𝑥 = 10 in (2) 7(10) − 2𝑧 = 42

70 − 2𝑧 = 42 ⟹ −2𝑧 = 42 − 70 −2𝑧 = −28⟹

⟹

∴ 𝑥 = 10, 𝑦 = 18, 𝑧 = 14

𝑧 =
−28

−2
⟹ 𝑧 = 14

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟖 𝑺𝒐𝒍𝒗𝒆 ∶
𝟏

𝟐𝒙
+

𝟏

𝟒𝒚
−

𝟏

𝟑𝒛
=

𝟏

𝟒
;

𝟏

𝒙
=

𝟏

𝟑𝒚
;

𝟏

𝒙
−

𝟏

𝟓𝒚
+

𝟒

𝒛
= 𝟐

𝟐

𝟏𝟓

Let
1

𝑥
= 𝑝 ,

1

𝑦
= 𝑞 ,

1

𝑧
= 𝑟

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑎𝑟𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠
𝑝

2
+

𝑞

4
−

𝑟

3
=

1

4
, 𝑝 =

𝑞

3

𝑝 −
𝑞

5
+ 4𝑟 = 2

2

15
⟹ 𝑝 −

𝑞

5
+ 4𝑟 =

32

15

By simplifying we get,

6𝑝 + 3𝑞 − 4𝑟

12 =
1

43
⟹

6𝑝 + 3𝑞 − 4𝑟

3
= 1 ⟹ 6𝑝 + 3𝑞 − 4𝑟 = 1 … (1)

3𝑝 = 𝑞 … (2)

𝑝 −
𝑞

5
+ 4𝑟 =

32

15

5𝑝 − 𝑞 + 20𝑟

5
=

32

15
⟹

3

5𝑝 − 𝑞 + 20𝑟 =
32

3
⟹ 3 5𝑝 − 𝑞 + 20𝑟 = 32

15𝑝 − 3𝑞 + 60𝑟 = 32 … (3)
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𝑆𝑢𝑏 (2) 𝑖𝑛 (1) 𝑎𝑛𝑑 (3) 6𝑝 + 3 3𝑝 − 4𝑟 = 3

6𝑝 + 9𝑝 − 4𝑟 = 3 15𝑝 − 4𝑟 = 3 … (4)

15𝑝 − 3 3𝑝 + 60𝑟 = 32 15𝑝 − 9𝑝 + 60𝑟 = 32

6𝑝 + 60𝑟 = 32

÷ 2
3𝑝 + 30𝑟 = 16 … (5)

⟹

⟹

⟹

𝑆𝑜𝑙𝑣𝑒 (4) 𝑎𝑛𝑑 (5)

−154𝑟 = −77

(4)      ⟹ 15𝑝 − 4𝑟 = 3

(5) × 5 ⟹ 15𝑝 + 150𝑟 = 80
− − (−)

𝑟 =
−77

−154
⟹ 𝑟 =

1

2

Sub r =
1

2
in (4) 15𝑝 − 4𝑟 = 3

15𝑝 − 4
1

2
= 3 ⟹

2
15𝑝 − 2 = 3 ⟹ 15𝑝 = 3 + 2 ⟹ 15𝑝 = 5

𝑝 =
5

15
⟹

3
𝑝 =

1

3

Sub 𝑝 =
1

3
in (2)3𝑝 = 𝑞

3 ×
1

3
= 𝑞 ⟹ 𝑞 = 1

1

𝑥
= 𝑝 ,

1

𝑦
= 𝑞 ,

1

𝑧
= 𝑟

1

𝑥
=

1

3
,
1

𝑦
= 1 ,

1

𝑧
=

1

2

∴ 𝑥 = 3, 𝑦 = 1, 𝑧 = 2

⟹

Example 3.9 The sum of thrice the first number, second number and twice
the third number is 5. If thrice the second number is subtracted from the

sum of first number and thrice the third we get 2. If the third number is
subtracted from the sum of twice the first, thrice the second, we get 1.
Find the numbers.
𝐿𝑒𝑡 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑏𝑒 𝑥, 𝑦, 𝑧

From the given data we get the following equations,

3𝑥 + 𝑦 + 2𝑧 = 5 … 1 , 𝑥 − 3𝑦 + 3𝑧 = 2 … 2 , 2𝑥 + 3𝑦 − 𝑧 = 1 … (3)

Solve (1) and (2) 

10𝑦 − 7𝑥 = −1

(1)      ⟹ 3𝑥 + 𝑦 + 2𝑧 = 5

(2) × 3 ⟹ 3𝑥 − 9𝑦 + 9𝑧 = 6
− + − (−)

… (4)
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Solve (1) and (3), 

−7𝑦 + 7𝑧 = 7

(1) × 2 ⟹ 6𝑥 + 2𝑦 + 4𝑧 = 10

(3) × 3 ⟹ 6𝑥 + 9𝑦 − 3𝑧 = 3
− − + (−)

… (5)

Solve (4) and (5) 

3𝑦 = 6

(4) ⟹ 10𝑦 − 7𝑥 = −1

(5) ⟹ −7𝑦 + 7𝑧 = 7
+ − (−)

𝑦 =
6

3
⟹

𝑦 = 2
Sub 𝑦 = 2 in (5) −7 2 + 7𝑧 = 7

−14 + 7𝑧 = 7 ⟹ 7𝑧 = 7 + 14 7𝑧 = 21⟹

𝑧 =
21

7
⟹ 𝑧 = 3

Sub 𝑦 = 2 and 𝑧 = 3 in (1) 3𝑥 + 2 + 2 3 = 5

3𝑥 + 2 + 6 = 5 ⟹ 3𝑥 + 8 = 5

3𝑥 = 5 − 8

3𝑥 = −3 ⟹ 𝑥 =
−3

3
⟹ 𝑥 = −1

∴ 𝑥 = −1, 𝑦 = 2, 𝑧 = 3

𝟏. 𝑺𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒚𝒔𝒕𝒆𝒎 𝒐𝒇 𝒍𝒊𝒏𝒆𝒂𝒓 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊𝒏 𝒕𝒉𝒓𝒆𝒆 𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆𝒔
𝒊 𝒙 + 𝒚 + 𝒛 = 𝟓; 𝟐𝒙 − 𝒚 + 𝒛 = 𝟗; 𝒙 − 𝟐𝒚 + 𝟑𝒛 = 𝟏𝟔

Let 𝑥 + 𝑦 + 𝑧 = 5 … 1 , 2𝑥 − 𝑦 + 𝑧 = 9 … 2 , 𝑥 − 2𝑦 + 3𝑧 = 16 … (3)

Solve (1) and (2) 

𝑥 + 𝑦 + 𝑧 = 5

2𝑥 − 𝑦 + 𝑧 = 9

3𝑥 + 2𝑧 = 14… (4)

Solve (2) and (3) 

3𝑥 − 𝑧 = 2

(2) × 2 ⟹ 4𝑥 − 2𝑦 + 2𝑧 = 18

(3)          ⟹ 𝑥 − 2𝑦 + 3𝑧 = 16
− + − (−)

… (5)

Solve (4) and (5) 

3𝑧 = 12

(4) ⟹ 3𝑥 + 2𝑧 = 14

(5) ⟹ 3𝑥 − 𝑧 = 2
− + (−)

⟹ 𝑧 =
12

3
⟹ 𝑧 = 4

Sub 𝑧 = 4 in (4)

3𝑥 + 2(4) = 14 3𝑥 + 8 = 14 ⟹ 3𝑥 = 14 − 8 3𝑥 = 6⟹

3𝑥 + 2𝑧 = 14

⟹

𝑥 =
6

3
⟹ 𝑥 = 2

Sub 𝑥 = 2 and 𝑧 = 4 in (1) 𝑥 + 𝑦 + 𝑧 = 5

2 + 𝑦 + 4 = 5
6 + 𝑦 = 5 ⟹ 𝑦 = 5 − 6 ⟹ 𝑦 = −1

∴ 𝑥 = 2, 𝑦 = −1, 𝑧 = 4
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𝒊𝒊
𝟏

𝒙
−

𝟐

𝒚
+ 𝟒 = 𝟎;

𝟏

𝒚
−

𝟏

𝒛
+ 𝟏 = 𝟎;

𝟐

𝒛
+

𝟑

𝒙
= 𝟏𝟒

1

𝑥
−

2

𝑦
+ 4 = 0 … (1)

1

𝑦
−

1

𝑧
+ 1 = 0 … (2)

2

𝑧
+

3

𝑥
= 14 … (3)

Let
1

𝑥
= 𝑎 ,

1

𝑦
= 𝑏 ,

1

𝑧
= 𝑐

The given equations are written as

𝑎 − 2𝑏 + 4 = 0 ⟹ 𝑎 − 2𝑏 = −4 … (1)

𝑏 − 𝑐 + 1 = 0 ⟹ 𝑏 − 𝑐 = −1 … (2)

2𝑐 + 3𝑎 = 14 ⟹ 3𝑎 + 2𝑐 = 14 … (3)

Solve (1) and (2) 

𝑎 − 2𝑐 = −6

(1) ⟹ 𝑎 − 2𝑏 + 0𝑐 = −4

(2) × 2 ⟹ 0𝑎 + 2𝑏 − 2𝑐 = −2

… (4)

Solve (3) and (4) 

4𝑎 = 8

(3) ⟹ 3𝑎 + 2𝑐 = 14

(4) ⟹ 𝑎 − 2𝑐 = −6

⟹ 𝑎 =
8

4
𝑎 = 2

Sub 𝑎 = 2 in (1) 2 − 2𝑏 = −4

−2𝑏 = −4 − 2 −2𝑏 = −6⟹

𝑏 =
−6

−2
⟹ 𝑏 = 3

Sub 𝑏 = 3 in (2) 3 − 𝑐 = −1

−𝑐 = −1 − 3 −𝑐 = −4⟹ ⟹ 𝑐 = 4

𝑎 =
1

𝑥
= 2 ⟹ 𝑥 =

1

2

𝑏 =
1

𝑦
= 3 ⟹ 𝑦 =

1

3

𝑐 =
1

𝑧
= 4 ⟹ 𝑧 =

1

4

∴ 𝑥 =
1

2
, 𝑦 =

1

3
, 𝑧 =

1

4

𝒊𝒊𝒊 𝒙 + 𝟐𝟎 =
𝟑𝒚

𝟐
+ 𝟏𝟎 = 𝟐𝒛 + 𝟓 = 𝟏𝟏𝟎 − 𝒚 + 𝒛

𝑥 + 20 =
3𝑦

2
+ 10
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𝑥 =
3𝑦

2
+ 10 − 20 ⟹ 𝑥 =

3𝑦

2
− 10 … (1)

2𝑧 + 5 = 110 − 𝑦 + 𝑧

2𝑧 + 5 = 110 − 𝑦 − 𝑧

𝑦 = 110 − 𝑧 − 5 − 2𝑧

𝑦 = 105 − 3𝑧 … (2)

Sub (2) in (1)

𝑥 =
3 105 − 3𝑧

2
− 10 ⟹ 𝑥 =

315 − 9𝑧

2
− 10

𝑥 =
315 − 9𝑧 − 20

2
2𝑥 = 315 − 9𝑧 − 20

∴ 315 − 9𝑧 − 20 = 4𝑧 − 30 315 − 20 + 30 = 4𝑧 + 9𝑧

325 = 13𝑧 𝑧 =
325

13
⟹ 𝑧 = 25

𝑥 + 20 = 2𝑧 + 5 𝑥 + 20 = 2 25 + 5

𝑥 + 20 = 50 + 5 𝑥 = 55 − 20

𝑥 = 35

⟹

⟹

⟹

⟹

⟹

Sub 𝑧 = 25 in (2) 𝑦 = 105 − 3 25

𝑦 = 105 − 75 𝑦 = 30⟹

∴ 𝑥 = 35, 𝑦 = 30, 𝑧 = 25

The system has unique solutions.

𝟐. 𝑫𝒊𝒔𝒄𝒖𝒔𝒔 𝒕𝒉𝒆 𝒏𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒚𝒔𝒕𝒆𝒎 𝒐𝒇
𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒊 𝒙 + 𝟐𝒚 − 𝒛 = 𝟔; −𝟑𝒙 − 𝟐𝒚 + 𝟓𝒛 = −𝟏𝟐; 𝒙 − 𝟐𝒛 = 𝟑

𝑥 + 2𝑦 − 𝑧 = 6 … (1) , −3𝑥 − 2𝑦 + 5𝑧 = −12 … (2) , 𝑥 − 2𝑧 = 3 … (3)

Solve (1) and (2) 

−2𝑥 + 4𝑧 = −6

(1) ⟹ 𝑥 + 2𝑦 − 𝑧 = 6

(2) ⟹ −3𝑥 − 2𝑦 + 5𝑧 = −12

÷ 2
−𝑥 + 2𝑧 = −3 … (4)

Solve (3) and (4) 

(3) ⟹ 𝑥 − 2𝑧 = 3

(4) ⟹ −𝑥 + 2𝑧 = −3
0 = 0

𝐻𝑒𝑟𝑒 𝑤𝑒 𝑎𝑟𝑟𝑖𝑣𝑒 𝑎𝑡 𝑎𝑛 𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦 0 = 0

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 ℎ𝑎𝑠 𝑎𝑛 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠.
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𝒊𝒊 𝟐𝒚 + 𝒛 = 𝟑 −𝒙 + 𝟏 ; −𝒙 + 𝟑𝒚 − 𝒛 = −𝟒; 𝟑𝒙 + 𝟐𝒚 + 𝒛 = −
𝟏

𝟐

2𝑦 + 𝑧 = 3 −𝑥 + 1 2𝑦 + 𝑧 = −3𝑥 + 3⟹ 3𝑥 + 2𝑦 + 𝑧 = 3 … (1)

−𝑥 + 3𝑦 − 𝑧 = −4 … (2)

3𝑥 + 2𝑦 + 𝑧 = −
1

2

… (3)

Solve (1) and (2) 

2𝑥 + 5𝑦 = −1

(1) ⟹ 3𝑥 + 2𝑦 + 𝑧 = 3

(2) ⟹ −𝑥 + 3𝑦 − 𝑧 = −4

… (4)

⟹

Solve (2) and (3) 

4𝑥 + 10𝑦 = −9

(2) × 2 ⟹ −2𝑥 + 6𝑦 − 2𝑧 = −8

(3) ⟹ 6𝑥 + 4𝑦 + 2𝑧 = −1

Solve (4) and (5) 
(4) × 2 ⟹ 4𝑥 + 10𝑦 = −2

(5)          ⟹ 4𝑥 + 10𝑦 = −9
− − (+)

0 = 7

… (5)

⟹ 2 × 3𝑥 + 2 × 2𝑦 + 2 × 𝑧 = 2 × −
1

2

6𝑥 + 4𝑦 + 2𝑧 = −1

𝑇ℎ𝑖𝑠 𝑖𝑠 𝑐𝑜𝑛𝑡𝑟𝑎𝑑𝑖𝑐𝑡𝑖𝑜𝑛.𝑇ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 𝑜𝑓 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑖𝑛𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡
𝑎𝑛𝑑 ℎ𝑎𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝒊𝒊𝒊
𝒚 + 𝒛

𝟒
=

𝒛 + 𝒙

𝟑
=

𝒙 + 𝒚

𝟐
; 𝒙 + 𝒚 + 𝒛 = 𝟐𝟕

𝑦 + 𝑧

4
=

𝑧 + 𝑥

3
3 𝑦 + 𝑧 = 4 𝑧 + 𝑥 3𝑦 + 3𝑧 = 4𝑧 + 4𝑥

0 = 4𝑧 + 4𝑥 − 3𝑦 − 3𝑧 ⟹ 4𝑥 − 3𝑦 + 𝑧 = 0… (1)

𝑧 + 𝑥

3
=

𝑥 + 𝑦

2
2 𝑧 + 𝑥 = 3 𝑥 + 𝑦 2𝑧 + 2𝑥 = 3𝑥 + 3𝑦

0 = 3𝑥 + 3𝑦 − 2𝑧 − 2𝑥 ⟹ 𝑥 + 3𝑦 − 2𝑧 = 0 … (2)

𝑥 + 𝑦 + 𝑧 = 27 … (3)

⟹ ⟹

⟹ ⟹

Solve (1) and (2) 

5𝑥 − 𝑧 = 0

(1) ⟹ 4𝑥 − 3𝑦 + 𝑧 = 0

(2) ⟹ 𝑥 + 3𝑦 − 2𝑧 = 0

… (4)

Solve (2) and (3) 

2𝑥 + 5𝑧 = 81

(3) × 3 ⟹ 3𝑥 + 3𝑦 + 3𝑧 = 81

(2) ⟹ 𝑥 + 3𝑦 − 2𝑧 = 0
− − + (−)

… (5)
Solve (4) and (5) 

27𝑥 = 81

(5) ⟹ 2𝑥 + 5𝑧 = 81

(4) × 5 ⟹ 25𝑥 − 5𝑧 = 0

⟹ 𝑥 =
81

27
⟹𝑥 = 3

Sub 𝑥 = 3 in (4) 5 3 − 𝑧 = 0
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15 − 𝑧 = 0 −𝑧 = −15⟹ 𝑧 = 15⟹

Sub 𝑥 = 3, 𝑧 = 15 in (3)

3 + 𝑦 + 15 = 27

𝑦 + 18 = 27 𝑦 = 27 − 18⟹ 𝑦 = 9⟹

∴ 𝑥 = 3, 𝑦 = 9, 𝑧 = 15

𝟑. 𝐕𝐚𝐧𝐢, 𝐡𝐞𝐫 𝐟𝐚𝐭𝐡𝐞𝐫 𝐚𝐧𝐝 𝐡𝐞𝐫 𝐠𝐫𝐚𝐧𝐝 𝐟𝐚𝐭𝐡𝐞𝐫 𝐡𝐚𝐯𝐞 𝐚𝐧 𝐚𝐯𝐞𝐫𝐚𝐠𝐞 𝐚𝐠𝐞 𝐨𝐟 𝟓𝟑.
𝐎𝐧𝐞 − 𝐡𝐚𝐥𝐟 𝐨𝐟 𝐡𝐞𝐫 𝐠𝐫𝐚𝐧𝐝 𝐟𝐚𝐭𝐡𝐞𝐫’𝐬 𝐚𝐠𝐞 𝐩𝐥𝐮𝐬 𝐨𝐧𝐞 − 𝐭𝐡𝐢𝐫𝐝 𝐨𝐟 𝐡𝐞𝐫 𝐟𝐚𝐭𝐡𝐞𝐫’𝐬
𝐚𝐠𝐞 𝐩𝐥𝐮𝐬 𝐨𝐧𝐞 𝐟𝐨𝐮𝐫𝐭𝐡 𝐨𝐟 𝐕𝐚𝐧𝐢’𝐬 𝐚𝐠𝐞 𝐢𝐬 𝟔𝟓.𝐅𝐨𝐮𝐫 𝐲𝐞𝐚𝐫𝐬 𝐚𝐠𝐨 𝐢𝐟 𝐕𝐚𝐧𝐢’𝐬
𝐠𝐫𝐚𝐧𝐝𝐟𝐚𝐭𝐡𝐞𝐫 𝐰𝐚𝐬 𝐟𝐨𝐮𝐫 𝐭𝐢𝐦𝐞𝐬 𝐚𝐬 𝐨𝐥𝐝 𝐚𝐬 𝐕𝐚𝐧𝐢 𝐭𝐡𝐞𝐧 𝐡𝐨𝐰 𝐨𝐥𝐝 𝐚𝐫𝐞 𝐭𝐡𝐞𝐲
𝐚𝐥𝐥 𝐧𝐨𝐰 ?
𝐿𝑒𝑡 𝑉𝑎𝑛𝑖 ′𝑠 𝑎𝑔𝑒 𝑏𝑒 𝑥

𝐿𝑒𝑡 𝑉𝑎𝑛𝑖 ′𝑠 𝑓𝑎𝑡ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 𝑏𝑒 𝑦

𝐿𝑒𝑡 𝑉𝑎𝑛𝑖 ′𝑠 𝑔𝑟𝑎𝑛𝑑 𝑓𝑎𝑡ℎ𝑒𝑟′ 𝑠 𝑎𝑔𝑒 𝑏𝑒 𝑧.
𝑥 + 𝑦 + 𝑧

3
= 53 ⟹ 𝑥 + 𝑦 + 𝑧 = 159 … (1)

𝑥

4
+

𝑦

3
+

𝑧

2
= 65 ⟹ 3𝑥 + 4𝑦 + 6𝑧

4
= 65 ⟹ 3𝑥 + 4𝑦 + 6𝑧 = 780 … (2)

𝑥 − 4 4 = 𝑧 − 4 ⟹ 4𝑥 − 16 = 𝑧 − 4

4𝑥 − 𝑧 = −4 + 16 ⟹ 4𝑥 − 𝑧 = 12 … (3)

𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (3)

4𝑦 + 5𝑧 = 624

(1) × 4 ⟹ 4𝑥 + 4𝑦 + 4𝑧 = 636

(3) ⟹ 4𝑥 + 0𝑦 − 𝑧 = 12
− − + (−)

… (4)

𝑺𝒐𝒍𝒗𝒆 (𝟐) 𝒂𝒏𝒅 (𝟑)

16𝑦 + 27𝑧 = 3084

(2) × 4 ⟹ 12𝑥 + 16𝑦 + 24𝑧 = 3120

(3) × 3 ⟹ 12𝑥 + 0𝑦 − 3𝑧 = 36
− − + (−)

… (5)

𝑺𝒐𝒍𝒗𝒆 (𝟒) 𝒂𝒏𝒅 (𝟓)
(5) ⟹ 16𝑦 + 27𝑧 = 3084

(4) × 4 ⟹ 16𝑦 + 20𝑧 = 2496
− − (−)

7𝑧 = 588

𝑧 =
588

7
⟹ 𝑧 = 84

Sub 𝑧 = 84 in (3) 4𝑥 − 84 = 12

4𝑥 = 12 + 84 4𝑥 = 96⟹ 𝑥 =
96

4
⟹ 𝑥 = 24⟹

Sub 𝑥 = 24, 𝑧 = 84 in (1) 𝑥 + 𝑦 + 𝑧 = 159

24 + 𝑦 + 84 = 159

𝑦 + 108 = 159 𝑦 = 159 − 108⟹ 𝑦 = 51⟹

∴ 𝑉𝑎𝑛𝑖 ′𝑠 𝑎𝑔𝑒 = 24 𝑦𝑒𝑎𝑟𝑠, 𝑉𝑎𝑛𝑖 ′𝑠 𝑓𝑎𝑡ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 = 51 𝑦𝑒𝑎𝑟𝑠

𝑉𝑎𝑛𝑖 ′𝑠 𝑔𝑟𝑎𝑛𝑑 𝑓𝑎𝑡ℎ𝑒𝑟′ 𝑠 𝑎𝑔𝑒 = 84 𝑦𝑒𝑎𝑟𝑠
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𝟒. 𝐓𝐡𝐞 𝐬𝐮𝐦 𝐨𝐟 𝐭𝐡𝐞 𝐝𝐢𝐠𝐢𝐭𝐬 𝐨𝐟 𝐚 𝐭𝐡𝐫𝐞𝐞 − 𝐝𝐢𝐠𝐢𝐭 𝐧𝐮𝐦𝐛𝐞𝐫 𝐢𝐬 𝟏𝟏. 𝐈𝐟 𝐭𝐡𝐞 𝐝𝐢𝐠𝐢𝐭𝐬 𝐚𝐫𝐞
𝐫𝐞𝐯𝐞𝐫𝐬𝐞𝐝, 𝐭𝐡𝐞 𝐧𝐞𝐰 𝐧𝐮𝐦𝐛𝐞𝐫 𝐢𝐬 𝟒𝟔 𝐦𝐨𝐫𝐞 𝐭𝐡𝐚𝐧 𝐟𝐢𝐯𝐞 𝐭𝐢𝐦𝐞𝐬 𝐭𝐡𝐞 𝐟𝐨𝐫𝐦𝐞𝐫 𝐧𝐮𝐦𝐛𝐞𝐫.
𝐈𝐟 𝐭𝐡𝐞 𝐡𝐮𝐧𝐝𝐫𝐞𝐝𝐬 𝐝𝐢𝐠𝐢𝐭 𝐩𝐥𝐮𝐬 𝐭𝐰𝐢𝐜𝐞 𝐭𝐡𝐞 𝐭𝐞𝐧𝐬 𝐝𝐢𝐠𝐢𝐭 𝐢𝐬 𝐞𝐪𝐮𝐚𝐥 𝐭𝐨 𝐭𝐡𝐞 𝐮𝐧𝐢𝐭𝐬 𝐝𝐢𝐠𝐢𝐭,

𝐭𝐡𝐞𝐧 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐨𝐫𝐢𝐠𝐢𝐧𝐚𝐥 𝐭𝐡𝐫𝐞𝐞 𝐝𝐢𝐠𝐢𝐭 𝐧𝐮𝐦𝐛𝐞𝐫 ?
Let the number be 100𝑥 + 10𝑦 + 𝑧

Reversed number be 100𝑧 + 10𝑦 + 𝑥

𝑥 + 𝑦 + 𝑧 = 11 … (1)

100𝑧 + 10𝑦 + 𝑥 = 5 100𝑥 + 10𝑦 + 𝑧 + 46

−46 = 500𝑥 + 50𝑦 + 5𝑧 − 100𝑧 − 10𝑦 − 𝑥

−46 = 499𝑥 + 40𝑦 − 95𝑧 ⟹ 499𝑥 + 40𝑦 − 95𝑧 = −46 … (2)

𝑥 + 2𝑦 = 𝑧

𝑥 + 2𝑦 − 𝑧 = 0 … (3)

Solve (1) and (3) 

2𝑥 + 3𝑦 = 11

(1) ⟹ 𝑥 + 𝑦 + 𝑧 = 11

(3) ⟹ 𝑥 + 2𝑦 − 𝑧 = 0

… (4)

Solve (2) and (3) 

404𝑥 − 150𝑦 = −46

(2) ⟹ 499𝑥 + 40𝑦 − 95𝑧 = −46

(3) × 95 ⟹ 95𝑥 + 190𝑦 − 95𝑧 = 0
− − + (−)

… (5)

Solve (4) and (5) 

(4) × 50 ⟹ 100𝑥 + 150𝑦 = 550

(5)         ⟹ 404𝑥 − 150𝑦 = −46

504𝑥 = 504 ⟹ 𝑥 = 1

Sub 𝑥 = 1 in (4)

2 1 + 3𝑦 = 11 2 + 3𝑦 = 11

3𝑦 = 11 − 2 ⟹3𝑦 = 9⟹ 𝑦 =
9

3
⟹

⟹

𝑦 = 3

Sub 𝑥 = 1, 𝑦 = 3 in (1)

1 + 3 + 𝑧 = 11

4 + 𝑧 = 11 𝑧 = 11 − 4⟹ 𝑧 = 7⟹

∴ The number is 𝑥 = 1, 𝑦 = 3, 𝑧 = 7
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𝟓. 𝑻𝒉𝒆𝒓𝒆 𝒂𝒓𝒆 𝟏𝟐 𝒑𝒊𝒆𝒄𝒆𝒔 𝒐𝒇 𝒇𝒊𝒗𝒆,𝒕𝒆𝒏 𝒂𝒏𝒅 𝒕𝒘𝒆𝒏𝒕𝒚 𝒓𝒖𝒑𝒆𝒆 𝒄𝒖𝒓𝒓𝒆𝒏𝒄𝒊𝒆𝒔
𝒘𝒉𝒐𝒔𝒆 𝒕𝒐𝒕𝒂𝒍 𝒗𝒂𝒍𝒖𝒆 𝒊𝒔 ₹𝟏𝟎𝟓. 𝑾𝒉𝒆𝒏 𝒇𝒊𝒓𝒔𝒕 𝟐 𝒔𝒐𝒓𝒕𝒔 𝒂𝒓𝒆 𝒊𝒏𝒕𝒆𝒓𝒄𝒉𝒂𝒏𝒈𝒆𝒅 𝒊𝒏

𝒕𝒉𝒆𝒊𝒓 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒊𝒕𝒔 𝒗𝒂𝒍𝒖𝒆 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒅 𝒃𝒚 ₹𝟐𝟎.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓
𝒐𝒇 𝒄𝒖𝒓𝒓𝒆𝒏𝒄𝒊𝒆𝒔 𝒊𝒏 𝒆𝒂𝒄𝒉 𝒔𝒐𝒓𝒕.

𝑥 + 𝑦 + 𝑧 = 12 … (1) 5𝑥 + 10𝑦 + 20𝑧 = 105 … (2)

10𝑥 + 5𝑦 + 20𝑧 = 125 … (3)

Solve (1) and (3) 

−5𝑥 − 15𝑧 = −45

(1) × 5 ⟹ 5𝑥 + 5𝑦 + 5𝑧 = 60

(3) ⟹10𝑥 + 5𝑦 + 20𝑧 = 125
− − − (−)

… (4)

Solve (2) and (3) 

15𝑦 + 20𝑧 = 85

(2) ⟹ 5𝑥 + 10𝑦 + 20𝑧 = 105

(3) × 2 ⟹ 10𝑥 + 10𝑦 + 40𝑧 = 250
− − − (−)

… (5)

Solve (4) and (5) 

(4) × 3 ⟹ −15𝑦 − 45𝑧 = −135

(5)         ⟹ 15𝑦 + 20𝑧 = 85

−25𝑧 = 50 ⟹ 𝑧 = 2

Sub 𝑧 = 2 in (5)

15𝑦 + 20 2 = 85 15𝑦 + 40 = 85

15𝑦 = 85 − 40 ⟹15𝑦 = 45⟹ 𝑦 =
45

15
⟹

⟹

𝑦 = 3

Sub 𝑦 = 3, 𝑧 = 2 in (1)

𝑥 + 3 + 2 = 12

𝑥 + 5 = 12 𝑥 = 12 − 5⟹ 𝑥 = 7⟹

∴ The solutions are the number of ₹5 are 7

the number of ₹10 are 3

the number of ₹20 are 2
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𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟐

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟎 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝑪𝑫 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔 𝒙𝟑 + 𝒙𝟐 − 𝒙 + 𝟐
𝒂𝒏𝒅 𝟐𝒙𝟑 − 𝟓𝒙𝟐 + 𝟓𝒙 − 𝟑

𝐿𝑒𝑡 𝑓(𝑥) = 𝑥3 + 𝑥2 − 𝑥 + 2 𝑎𝑛𝑑 𝑔(𝑥) = 2𝑥3 − 5𝑥2 + 5𝑥 − 3

2𝑥3 − 5𝑥2 + 5𝑥 − 3
− (−) (+) (−)

2𝑥3 + 2𝑥2 − 2𝑥 + 4

𝑥3 + 𝑥2 − 𝑥 + 2

2

−7𝑥2 + 7𝑥 − 7

−7(𝑥2 − 𝑥 + 1) ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝑥3 + 𝑥2 − 𝑥 + 2
(−) (+) (−)

𝑥3 − 𝑥2 + 𝑥

𝑥2 − 𝑥 + 1

2𝑥2 − 2𝑥 + 2
(−) (+) (−)
2𝑥2 − 2𝑥 + 2

𝑥 + 2

0 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝐺. 𝐶. 𝐷 𝑜𝑓 𝑓 𝑥 𝑎𝑛𝑑 𝑔 𝑥 = 𝑥2 − 𝑥 + 1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟏 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝑪𝑫 𝒐𝒇 𝟔𝒙𝟑 − 𝟑𝟎𝒙𝟐 + 𝟔𝟎𝒙 − 𝟒𝟖 𝒂𝒏𝒅
𝟑𝒙𝟑 − 𝟏𝟐𝒙𝟐 + 𝟐𝟏𝒙 − 𝟏𝟖

Let 𝑓 𝑥 = 6𝑥3 − 30 𝑥2 + 60𝑥 − 48

𝑔 𝑥 = 3𝑥3 − 12𝑥2 + 21𝑥 − 18

= 6(𝑥3 − 5𝑥2 + 10𝑥 − 8)

𝑔 𝑥 = 3(𝑥3 − 4𝑥2 + 7𝑥 − 6)

𝑥3 − 4𝑥2 + 7𝑥 − 6
(−) (+) (−) (+)

𝑥3 − 5𝑥2 + 10𝑥 − 8

𝑥3 − 5𝑥2 + 10𝑥 − 8

1

𝑥2 − 3𝑥 + 2 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

= 2 × 3(𝑥3 − 5𝑥2 + 10𝑥 − 8)

𝐺. 𝐶. 𝐷 = 3

𝑥3 − 5𝑥2 + 10𝑥 − 8
− (+) (−)

𝑥3 − 3𝑥2 + 2𝑥

𝑥2 − 3𝑥 + 2

−2𝑥2 + 8𝑥 − 8
(+) (−) (+)

−2𝑥2 + 6𝑥 − 4

𝑥 − 2

2𝑥 − 4 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟= 2 𝑥 − 2
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𝑥2 − 3𝑥 + 2
(−) (+)
𝑥2 − 2𝑥

𝑥 − 2

−𝑥 + 2
(+) (−)
−𝑥 + 2

𝑥 − 1

0 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝐺. 𝐶. 𝐷 𝑜𝑓 𝑓 𝑥 , 𝑔 𝑥 = 3 (𝑥 − 2)

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟐 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑳𝑪𝑴 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈

𝒊 𝟖𝒙𝟒𝒚𝟐, 𝟒𝟖𝒙𝟐𝒚𝟒

8𝑥4𝑦2

48𝑥2𝑦4

𝐿. 𝐶. 𝑀 =

𝐿. 𝐶. 𝑀 = 48 × 𝑥4 × 𝑦4

= 2 × 2 × 2 × 𝑥4 × 𝑦2

= 2 × 2 × 2 × 6 × 𝑥2 × 𝑦4

2 × 2 × 𝑥42 × × 𝑦4 × 6

482
242
122
6

𝒊𝒊 𝟓𝒙 − 𝟏𝟎 , 𝟓𝒙𝟐 − 𝟐𝟎

5𝑥 − 10 = 5 𝑥 − 2

5𝑥2 − 20 = 5 𝑥2 − 4

= 5 × 𝑥 − 2

= 5 𝑥2 − 22 = 5 × 𝑥 − 2 × 𝑥 + 2
𝐿. 𝐶. 𝑀 = 5 × 𝑥 − 2 × 𝑥 + 2

𝐿. 𝐶. 𝑀 = 5 𝑥 − 2 𝑥 + 2

𝒊𝒊𝒊 𝒙𝟒 − 𝟏 , 𝒙𝟐 − 𝟐𝒙 + 𝟏

𝑥4 − 1 = 𝑥2 2 − 1 = 𝑥2 + 1 𝑥2 − 1 = 𝑥2 + 1 𝑥 + 1 𝑥 − 1

𝑥2 − 2𝑥 + 1 = 𝑥 − 1 2

𝐿. 𝐶. 𝑀 = 𝑥 − 1 2 × 𝑥2 + 1 × 𝑥 + 1

𝐿. 𝐶. 𝑀 = 𝑥2 + 1 𝑥 + 1 𝑥 − 1 2

= 𝑥 − 1 𝑥 − 1 ×
1

+
−2

−1−1

2

𝒊𝒗 𝒙𝟑 − 𝟐𝟕, 𝒙 − 𝟑 𝟐 , 𝒙𝟐 − 𝟗

𝑥3 − 27 = 𝑥3 − 33 = 𝑥 − 3 𝑥2 + 3𝑥 + 9

𝑥2 − 9 = 𝑥2 − 32 = 𝑥 + 3 𝑥 − 3

𝑥 − 3 2 = 𝑥 − 3 2

𝐿. 𝐶. 𝑀 = 𝑥 − 3 2 × 𝑥2 + 3𝑥 + 9 × 𝑥 + 3

𝐿. 𝐶. 𝑀 = 𝑥 − 3 2 𝑥 + 3 𝑥2 + 3𝑥 + 9

𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝑪𝑫 𝒐𝒇 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔

𝒊 𝒙𝟒 + 𝟑𝒙𝟑 − 𝒙 − 𝟑, 𝒙𝟑 + 𝒙𝟐 − 𝟓𝒙 + 𝟑

Let 𝑓(𝑥) = 𝑥4 + 3𝑥3 − 𝑥 − 3 𝑎𝑛𝑑 𝑔(𝑥) = 𝑥3 + 𝑥2 − 5𝑥 + 3
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BLUE STARS HR.SEC SCHOOL

𝑥4 + 3𝑥3 + 0𝑥2 − 𝑥 − 3
− (−) (+) (−)

𝑥4 + 𝑥3 − 5𝑥2 + 3𝑥

𝑥3 + 𝑥2 − 5𝑥 + 3

2𝑥3 + 5𝑥2 − 4𝑥 − 3
− − + (−)

2𝑥3 + 2𝑥2 − 10𝑥 + 6

𝑥 + 2

3𝑥2 + 6𝑥 − 9 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝑥3 + 𝑥2 − 5𝑥 + 3
− (−) (+)

𝑥3 + 2𝑥2 − 3𝑥

𝑥2 + 2𝑥 − 3

−𝑥2 − 2𝑥 + 3
(+) (+) (−)

−𝑥2 − 2𝑥 + 3

𝑥 − 1

0 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝐺. 𝐶. 𝐷 𝑜𝑓 𝑓 𝑥 𝑎𝑛𝑑 𝑔 𝑥 = 𝑥2 + 2𝑥 − 3

𝒊𝒊 𝒙𝟒 − 𝟏, 𝒙𝟑 − 𝟏𝟏𝒙𝟐 + 𝒙 − 𝟏𝟏

𝐿𝑒𝑡 𝑓(𝑥) = 𝑥4 − 1 𝑎𝑛𝑑 𝑔 𝑥 = 𝑥3 − 11𝑥2 + 𝑥 − 11

𝑥4 + 0𝑥3 + 0𝑥2 + 0𝑥 − 1
− (+) (−) (+)

𝑥4 − 11𝑥3 + 𝑥2 − 11𝑥

𝑥3 − 11𝑥2 + 𝑥 − 11

11𝑥3 − 𝑥2 + 11𝑥 − 1
− + − (+)

11𝑥3 − 121𝑥2 + 11𝑥 − 121

𝑥 + 11

120𝑥2 + 120 ≠ 0= 120 𝑥2 + 1 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝑥3 − 11𝑥2 + 𝑥 − 11
− (−)
𝑥3 + 𝑥

𝑥2 + 1

𝑥

−11𝑥2 − 11

− 11

−11𝑥2 − 11
+ (+)

0 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝐺. 𝐶. 𝐷 = 𝑥2 + 1

𝒊𝒊𝒊 𝟑𝒙𝟒 + 𝟔𝒙𝟑 − 𝟏𝟐𝒙𝟐 − 𝟐𝟒𝒙, 𝟒𝒙𝟒 + 𝟏𝟒𝒙𝟑 + 𝟖𝒙𝟐 − 𝟖𝒙

Let 𝑓 𝑥 = 3𝑥4 + 6𝑥3 − 12𝑥2 − 24𝑥

𝑔 𝑥 = 4𝑥4 + 14𝑥3 + 8𝑥2 − 8𝑥

= 3(𝑥4 + 2𝑥3 − 4𝑥2 − 8𝑥)

= 2(2𝑥4 + 7𝑥3 + 4𝑥2 − 4𝑥)
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BLUE STARS HR.SEC SCHOOL

2𝑥4 + 7𝑥3 + 4𝑥2 − 4𝑥
(−) (−) (+) (+)
2𝑥4 + 4𝑥3 − 8𝑥2 − 16𝑥

𝑥4 + 2𝑥3 − 4𝑥2 − 8𝑥

2

3𝑥3 + 12𝑥2 + 12𝑥
↓

𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

= 3 𝑥3 + 4𝑥2 + 4𝑥

𝑥4 + 2𝑥3 − 4𝑥2 − 8𝑥
− (−) (−)

𝑥4 + 4𝑥3 + 4𝑥2

𝑥3 + 4𝑥2 + 4𝑥

𝑥

−2𝑥3 − 8𝑥2 − 8𝑥

− 2

−2𝑥3 − 8𝑥2 − 8𝑥
+ (+) (+)

0 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝐺. 𝐶. 𝐷 = 𝑥 𝑥3 + 4𝑥2 + 4𝑥

𝒊𝒗 𝟑𝒙𝟑 + 𝟑𝒙𝟐 + 𝟑𝒙 + 𝟑, 𝟔𝒙𝟑 + 𝟏𝟐𝒙𝟐 + 𝟔𝒙 + 𝟏𝟐

Let 𝑓 𝑥 = 3𝑥3 + 3𝑥2 + 3𝑥 + 3

𝑔 𝑥 = 6𝑥3 + 12𝑥2 + 6𝑥 + 12

= 3 (𝑥3 + 𝑥2 + 𝑥 + 1)

= 6(𝑥3 + 2𝑥2 + 𝑥 + 2)

= 2 × 3 (𝑥3 + 2𝑥2 + 𝑥 + 2)

𝐺. 𝐶. 𝐷
= 3

𝑥3 + 2𝑥2 + 𝑥 + 2
(−) (−) (−) (−)

𝑥3 + 𝑥2 + 𝑥 + 1

𝑥3 + 𝑥2 + 𝑥 + 1

1

𝑥2 + 1 ≠ 0

𝑥3 + 𝑥2 + 𝑥 + 1
(−) (−)
𝑥3 + 𝑥

𝑥2 + 1

𝑥

𝑥2 + 1

+ 1

𝑥2 + 1
(−) (−)

0 ⟶ 𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟

𝐺. 𝐶. 𝐷 = 3 𝑥2 + 1

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑳𝑪𝑴 𝒐𝒇 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔.

𝒊 𝟒𝒙𝟐𝒚, 𝟖𝒙𝟑𝒚𝟐

4𝑥2𝑦

8𝑥3𝑦4

𝐿. 𝐶. 𝑀 =

𝐿. 𝐶. 𝑀 = 8 × 𝑥3 × 𝑦2

= 2 × 2 × 𝑥2 × 𝑦

= 2 × 2 × 2 × 𝑥3 × 𝑦2

2 × 2 𝑥3× × 𝑦2 × 2
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BLUE STARS HR.SEC SCHOOL

𝒊𝒊 − 𝟗𝒂𝟑𝒃𝟐, 𝟏𝟐𝒂𝟐𝒃𝟐𝒄

−9𝑎3𝑏2

12𝑎2𝑏2𝑐

𝐿. 𝐶. 𝑀 =

𝐿. 𝐶. 𝑀 = −36 × 𝑎3 × 𝑏2 × 𝑐

= −3 × 3 × 𝑎3 × 𝑏2

= 2 × 3 × 2 × 𝑎2 × 𝑏2 × 𝑐

3 × 𝑎3 𝑏2× × −3× 2 × 2 × 𝑐

𝒊𝒊𝒊 𝟏𝟔𝒎, −𝟏𝟐𝒎𝟐𝒏𝟐, 𝟖𝒏𝟐

16𝑚

−12𝑚2𝑛2

= 2 × 2 × 2 × 2 × 𝑚

= −2 × 2 × 3 × 𝑚2 × 𝑛2

8𝑛2 = 2 × 2 × 2 × 𝑛2

𝐿. 𝐶. 𝑀 = 2 × 2 × 2 × 𝑚2 ×𝑛2× −2 × 3

𝐿. 𝐶. 𝑀 = −48 × 𝑚2 × 𝑛2

𝒊𝒗 𝒑𝟐 − 𝟑𝒑 + 𝟐, 𝒑𝟐 − 𝟒

𝑝2 − 3𝑝 + 2 = 𝑝 − 2 𝑝 − 1

𝑝2 − 4 = 𝑝2 − 22 = 𝑝 − 2 𝑝 + 2

𝐿. 𝐶. 𝑀 = 𝑝 − 2 𝑝 − 1 𝑝 + 2

×
2

+
−3

−1−2

𝒗 𝟐𝒙𝟐 − 𝟓𝒙 − 𝟑, 𝟒𝒙𝟐 − 𝟑𝟔

2𝑥2 − 5𝑥 − 3 = 𝑥 − 3 2𝑥 + 1

4𝑥2 − 36 = 4 𝑥2 − 9 = 4 𝑥2 − 32 = 4 𝑥 − 3 𝑥 + 3

𝐿. 𝐶. 𝑀 = 𝑥 − 3 × 2𝑥 + 1 × 𝑥 + 3 × 4

𝐿. 𝐶. 𝑀 = 4 𝑥 + 3 𝑥 − 3 2𝑥 + 1

×
−6

+
−5

1 𝑥𝑥
2𝑥2

−6

𝑥
2𝑥2

𝑥

−3

𝒗𝒊 𝟐𝒙𝟐 − 𝟑𝒙𝒚
𝟐

, 𝟒𝒙 − 𝟔𝒚 𝟑, 𝟖𝒙𝟑 − 𝟐𝟕𝒚𝟑

2𝑥2 − 3𝑥𝑦 2 = 𝑥2 2𝑥 − 3𝑦 2

4𝑥 − 6𝑦 3 = 23 2𝑥 − 3𝑦 3

8𝑥3 − 27𝑦3 = 2𝑥 3 − 3𝑦 3

= 2𝑥 − 3𝑦 4𝑥2 + 6𝑥𝑦 + 9𝑦2

𝐿. 𝐶. 𝑀 = 2𝑥 − 3𝑦 3 × 𝑥2 × 23 × 4𝑥2 + 6𝑥𝑦 + 9𝑦2

𝐿. 𝐶. 𝑀 = 8𝑥2 2𝑥 − 3𝑦 3 4𝑥2 + 6𝑥𝑦 + 9𝑦2

𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

= 2𝑥 − 3𝑦 2𝑥 2 + 2𝑥 3𝑦 + 3𝑦 2
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟑

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑳.𝑪. 𝑴 𝒂𝒏𝒅 𝑮. 𝑪. 𝑫 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒂𝒏𝒅 𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕
𝒇 𝒙 × 𝒈 𝒙 = 𝑳.𝑪. 𝑴 × 𝑮. 𝑪. 𝑫.

𝒊 𝟐𝟏𝒙𝟐𝒚, 𝟑𝟓𝒙𝒚𝟐

𝐿𝑒𝑡 𝑓 𝑥 = 21𝑥2𝑦 = 3 × 7 × 𝑥2 × 𝑦

𝑔 𝑥 = 35𝑥 𝑦2 = 7 × 5 × 𝑥 × 𝑦2

𝐺. 𝐶. 𝐷 =7𝑥𝑦

L. C.M = 7 × 𝑥2 × 𝑦2 × 3 × 5= 105𝑥2𝑦2

𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷 = 𝑓 𝑥 × 𝑔 𝑥

105𝑥2𝑦2 × 7𝑥𝑦

735𝑥3𝑦3 = 735𝑥3𝑦3

𝐻𝑒𝑛𝑐𝑒 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑

= 21𝑥2𝑦 × 35𝑥 𝑦2

𝒊𝒊 𝒙𝟑 − 𝟏 𝒙 + 𝟏 , 𝒙𝟑 + 𝟏

𝐿𝑒𝑡 𝑓 𝑥 = 𝑥3 − 1 𝑥 + 1 = 𝑥 − 1 𝑥2 + 𝑥 + 1

𝑔 𝑥 = 𝑥3 + 1 = 𝑥 + 1 𝑥2 − 𝑥 + 1

𝐺. 𝐶. 𝐷 = 𝑥 + 1

𝐿. 𝐶. 𝑀 = 𝑥 + 1 𝑥 − 1 𝑥2 + 𝑥 + 1

𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷 = 𝑓 𝑥 × 𝑔 𝑥

𝑥 + 1 𝑥 + 1 𝑥 − 1 𝑥2 + 𝑥 + 1 𝑥2 − 𝑥 + 1

𝑥2 − 𝑥 + 1

= 𝑥3 − 1 𝑥 + 1 × 𝑥3 + 1

𝑥 + 1 𝑥 + 1 𝑥2 − 𝑥 + 1 𝑥 − 1 𝑥2 + 𝑥 + 1 = 𝑥3 − 1 𝑥 + 1 × 𝑥3 + 1

𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

𝑎3 + 𝑏3 = 𝑎 + 𝑏 𝑎2 − 𝑎𝑏 + 𝑏2

𝑥 + 1 𝑥3 + 1 𝑥3 − 1 = 𝑥 + 1 𝑥3 − 1 𝑥3 + 1

𝐻𝑒𝑛𝑐𝑒 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑

3
𝑥 + 1

3

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑳𝑪𝑴 𝒐𝒇 𝒆𝒂𝒄𝒉 𝒑𝒂𝒊𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔

𝒊 𝒂𝟐 + 𝟒𝒂 − 𝟏𝟐, 𝒂𝟐 − 𝟓𝒂 + 𝟔 𝒘𝒉𝒐𝒔𝒆 𝑮𝑪𝑫 𝒊𝒔 𝒂 − 𝟐
𝐿𝑒𝑡 𝑓 𝑥 = 𝑎2 + 4𝑎 − 12

×
−12

+
4

−26

= 𝑎 + 6 𝑎 − 2

𝑔 𝑥 = 𝑎2 − 5𝑎 + 6

×
6

+
−5

−2−3

= 𝑎 − 3 𝑎 − 2

𝐺. 𝐶. 𝐷 = 𝑎 − 2

𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷 = 𝑓 𝑥 × 𝑔 𝑥

𝐿. 𝐶. 𝑀 =
𝑓 𝑥 × 𝑔 𝑥

𝐺. 𝐶. 𝐷
=

𝑎 + 6 𝑎 − 2 × 𝑎 − 3 𝑎 − 2

𝑎 − 2

= 𝑎 + 6 𝑎 − 2 𝑎 − 3

𝐿. 𝐶. 𝑀 = 𝑎 − 2 𝑎 − 3 𝑎 + 6

131



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝒙𝟒 − 𝟐𝟕𝒂𝟑𝒙, 𝒙 − 𝟑𝒂 𝟐 𝒘𝒉𝒐𝒔𝒆 𝑮𝑪𝑫 𝒊𝒔 𝒙 − 𝟑𝒂

𝐿𝑒𝑡 𝑓 𝑥 = 𝑥4 − 27𝑎3𝑥 = 𝑥 𝑥3 − 3𝑎 3= 𝑥 𝑥3 − 27𝑎3

= 𝑥 𝑥 − 3𝑎 𝑥2 + 𝑥 3𝑎 + 3𝑎 2

𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

= 𝑥 𝑥 − 3𝑎 𝑥2 + 3𝑎𝑥 + 9𝑎2

𝑔 𝑥 = 𝑥 − 3𝑎 2

𝐺. 𝐶. 𝐷 = 𝑥 − 3𝑎

𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷 = 𝑓 𝑥 × 𝑔 𝑥 𝐿. 𝐶. 𝑀 =
𝑓 𝑥 × 𝑔 𝑥

𝐺. 𝐶. 𝐷

𝐿. 𝐶. 𝑀 =
𝑥 𝑥 − 3𝑎 𝑥2 + 3𝑎𝑥 + 9𝑎2 × 𝑥 − 3𝑎 2

𝑥 − 3𝑎

= 𝑥 𝑥 − 3𝑎 2 𝑥2 + 3𝑎𝑥 + 9𝑎2

⟹

𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝑪𝑫 𝒐𝒇 𝒆𝒂𝒄𝒉 𝒑𝒂𝒊𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔

𝒊 𝟏𝟐 𝒙𝟒 − 𝒙𝟑 ,𝟖 𝒙𝟒 − 𝟑𝒙𝟑 + 𝟐𝒙𝟐 𝒘𝒉𝒐𝒔𝒆 𝑳𝑪𝑴 𝒊𝒔 𝟐𝟒𝒙𝟑 𝒙 − 𝟏 𝒙 − 𝟐

𝐿𝑒𝑡 𝑓 𝑥 = 12 𝑥4 − 𝑥3

𝑔 𝑥 = 8 𝑥4 − 3𝑥3 + 2𝑥2

L. C.M = 24𝑥3 𝑥 − 1 𝑥 − 2

𝐺. 𝐶. 𝐷 =
𝑓 𝑥 × 𝑔 𝑥

𝐿. 𝐶. 𝑀
=

12 𝑥4 − 𝑥3 × 8 𝑥4 − 3𝑥3 + 2𝑥2

24𝑥3 𝑥 − 1 𝑥 − 22

4

=
4 × 𝑥3 𝑥 − 1 × 𝑥2 𝑥2 − 3𝑥 + 2

𝑥3 𝑥 − 1 𝑥 − 2

=
4 × 𝑥2

×
2

+
−3

−2−1

𝑥 − 2 𝑥 − 1

𝑥 − 2
= 4𝑥2 𝑥 − 1

𝒊𝒊 𝒙𝟑 + 𝒚𝟑 , 𝒙𝟒 + 𝒙𝟐𝒚𝟐 + 𝒚𝟒 𝒘𝒉𝒐𝒔𝒆 𝑳𝑪𝑴 𝒊𝒔 𝒙𝟑 + 𝒚𝟑 𝒙𝟐 + 𝒙𝒚 + 𝒚𝟐

𝐿𝑒𝑡 𝑓 𝑥 = 𝑥3 + 𝑦3 𝑎𝑛𝑑 𝑔 𝑥 = 𝑥4 + 𝑥2𝑦2 + 𝑦4

𝐿. 𝐶. 𝑀 = 𝑥3 + 𝑦3 𝑥2 + 𝑥𝑦 + 𝑦2

𝐺. 𝐶. 𝐷 =
𝑓 𝑥 × 𝑔 𝑥

𝐿. 𝐶. 𝑀

=
𝑥3 + 𝑦3 × 𝑥4 + 𝑥2𝑦2 + 𝑦4

𝑥3 + 𝑦3 𝑥2 + 𝑥𝑦 + 𝑦2 =
𝑥2 − 𝑥𝑦 + 𝑦2 𝑥2 + 𝑥𝑦 + 𝑦2

𝑥2 + 𝑥𝑦 + 𝑦2

𝐺. 𝐶. 𝐷 = 𝑥2 − 𝑥𝑦 + 𝑦2
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BLUE STARS HR.SEC SCHOOL

𝟒. 𝑮𝒊𝒗𝒆𝒏 𝒕𝒉𝒆 𝑳𝑪𝑴 𝒂𝒏𝒅 𝑮𝑪𝑫 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔 𝒑 𝒙 𝒂𝒏𝒅 𝒒 𝒙
𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒖𝒏𝒌𝒏𝒐𝒘𝒏 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒕𝒂𝒃𝒍𝒆

𝑆. 𝑁𝑜. 𝐿𝐶𝑀 𝐺𝐶𝐷 𝑝(𝑥) 𝑞(𝑥)

(𝑖) 𝑎3 − 10𝑎2 + 11𝑎 + 70 𝑎 − 7 𝑎2 − 12𝑎 + 35

(𝑖𝑖) 𝑥2 + 𝑦2

𝑥4 + 𝑥2𝑦2 + 𝑦4
𝑥2 − 𝑦2 𝑥4 − 𝑦4

𝑥2 + 𝑦2 − 𝑥𝑦

𝑖 𝐿. 𝐶. 𝑀 = 𝑎3 − 10𝑎2 + 11𝑎 + 70

𝐺. 𝐶. 𝐷 = 𝑎 − 7

𝑝(𝑥) = 𝑎2 − 12𝑎 + 35

𝑞(𝑥) =
𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷

𝑝(𝑥)
𝑝 𝑥 × 𝑞(𝑥) = 𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷 ⟹

1 − 10 11 707

0

1

7

−3

−21

−10

−70

0

=
𝑎3 − 10𝑎2 + 11𝑎 + 70 × 𝑎 − 7

𝑎2 − 12𝑎 + 35

=
𝑎 − 7 𝑎2 − 3𝑎 − 10 × 𝑎 − 7

𝑎2 − 12𝑎 + 35

=
𝑎 − 7 𝑎2 − 3𝑎 − 10 × 𝑎 − 7

𝑎2 − 12𝑎 + 35 =
𝑎2 − 3𝑎 − 10 𝑎 − 7 𝑎 − 7

×
35

+
−12

−7−5

𝑎 − 5 𝑎 − 7

=
𝑎 − 5

×
−10

+
−3

−5+2

𝑎 + 2 𝑎 − 5 𝑎 − 7

∴ 𝑞(𝑥) = 𝑎 + 2 𝑎 − 7

𝒊𝒊

𝐿. 𝐶. 𝑀 = 𝑥2 + 𝑦2 𝑥4 + 𝑥2𝑦2 + 𝑦4 𝑎𝑛𝑑 𝐺. 𝐶. 𝐷 = 𝑥2 − 𝑦2

𝑞(𝑥) = 𝑥4 − 𝑦4 𝑥2 + 𝑦2 − 𝑥𝑦

𝑝 𝑥 × 𝑞(𝑥) = 𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷 ⟹ 𝑝(𝑥) =
𝐿. 𝐶. 𝑀 × 𝐺. 𝐶. 𝐷

𝑞(𝑥)

𝑝(𝑥) =
𝑥2 + 𝑦2 𝑥4 + 𝑥2𝑦2 + 𝑦4 × 𝑥2 − 𝑦2

𝑥4 − 𝑦4 𝑥2 + 𝑦2 − 𝑥𝑦

=
𝑥2 + 𝑦2

𝑥2 − 𝑥𝑦 + 𝑦2 𝑥2 + 𝑥𝑦 + 𝑦2 𝑥2 − 𝑦2

𝑥2 + 𝑦2 𝑥2 − 𝑦2 𝑥2 + 𝑦2 − 𝑥𝑦
= 𝑥2 + 𝑥𝑦 + 𝑦2
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟒

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟏𝟑 𝑹𝒆𝒅𝒖𝒄𝒆 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔 𝒕𝒐 𝒊𝒕𝒔 𝒍𝒐𝒘𝒆𝒔𝒕 𝒇𝒐𝒓𝒎

𝒊
𝒙 − 𝟑

𝒙𝟐 − 𝟗
𝒊𝒊

𝒙𝟐 − 𝟏𝟔

𝒙𝟐 + 𝟖𝒙 + 𝟏𝟔

𝒊
𝒙 − 𝟑

𝒙𝟐 − 𝟗
𝑥2 − 9

= (𝑥 + 3)(𝑥 − 3)
= 𝑥2 − 32

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝑥 − 3

𝑥2 − 9
=

𝑥 − 3

𝑥 + 3 𝑥 − 3
=

1

𝑥 + 3

𝒊𝒊
𝒙𝟐 − 𝟏𝟔

𝒙𝟐 + 𝟖𝒙 + 𝟏𝟔

𝑥2 − 16

= (𝑥 + 4)(𝑥 − 4)

= 𝑥2 − 42 𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝑥2 + 8𝑥 + 16 = 𝑥 + 4 (𝑥 + 4)
+
8

×
16

44𝑥2 − 16

𝑥2 + 8𝑥 + 16
=

(𝑥 + 4)(𝑥 − 4)

𝑥 + 4 𝑥 + 4

=
𝑥 − 4

𝑥 + 4
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟒 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒙𝒄𝒍𝒖𝒅𝒆𝒅 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔

𝒊𝒇 𝒂𝒏𝒚 . 𝒊
𝒙 + 𝟏𝟎

𝟖𝒙
𝒊𝒊

𝟕𝒑 + 𝟐

𝟖𝒑𝟐 + 𝟏𝟑𝒑 + 𝟓
𝒊𝒊𝒊

𝒙

𝒙𝟐 + 𝟏

𝒊
𝒙 + 𝟏𝟎

𝟖𝒙

𝑇ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑖𝑜𝑛
𝑥 + 10

8𝑥
𝑖𝑠 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑤ℎ𝑒𝑛 𝑜𝑟8𝑥 = 0 𝑥 = 0.

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑖𝑠 0.

𝒊𝒊
𝟕𝒑 + 𝟐

𝟖𝒑𝟐 + 𝟏𝟑𝒑 + 𝟓

𝑇ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑖𝑜𝑛
7𝑝 + 2

8𝑝2 + 13𝑝 + 5
𝑖𝑠 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑤ℎ𝑒𝑛 8𝑝2 + 13𝑝 + 5 = 0

×
40

+
13

5 𝑝𝑝
8𝑝2

8

𝑝
8𝑝2

𝑝

1

𝑖. 𝑒 8𝑝 + 5 𝑝 + 1 = 0 ⟹ 8𝑝 + 5 = 0, 𝑝 + 1 = 0

8𝑝 = −5, 𝑝 = −1

𝑝 =
−5

8
. 𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 𝑖𝑠

−5

8
𝑎𝑛𝑑 − 1.

𝒊𝒊𝒊
𝒙

𝒙𝟐 + 𝟏
𝐻𝑒𝑟𝑒 𝑥2 ≥ 0 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥. 𝐻𝑒𝑛𝑐𝑒, 𝑥2 + 1 ≠ 0 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑥.

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑡ℎ𝑒𝑟𝑒 𝑐𝑎𝑛 𝑏𝑒 𝑛𝑜 𝑟𝑒𝑎𝑙 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙

𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛
𝑥

𝑥2 + 1 134
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BLUE STARS HR.SEC SCHOOL

𝟏. 𝑹𝒆𝒅𝒖𝒄𝒆 𝒆𝒂𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒓𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔 𝒕𝒐 𝒊𝒕𝒔
𝒍𝒐𝒘𝒆𝒔𝒕 𝒇𝒐𝒓𝒎.

𝒊
𝒙𝟐 − 𝟏

𝒙𝟐 + 𝒙

𝑥2 − 1 = (𝑥 + 1)(𝑥 − 1)= 𝑥2 − 12

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝑥2 − 1

𝑥2 + 𝑥
=

(𝑥 + 1)(𝑥 − 1)

𝑥 𝑥 + 1
=

𝑥 − 1

𝑥

𝒊𝒊
𝒙𝟐 − 𝟏𝟏𝒙 + 𝟏𝟖

𝒙𝟐 − 𝟒𝒙 + 𝟒
𝑥2 − 11𝑥 + 18 = 𝑥 − 9 (𝑥 − 2)

+
−11

×
18

−2−9

𝑥2 − 4𝑥 + 4 = 𝑥 − 2 (𝑥 − 2)

+
−4

×
4

−2−2

𝑥2 − 11𝑥 + 18

𝑥2 − 4𝑥 + 4
=

𝑥 − 9 (𝑥 − 2)

𝑥 − 2 (𝑥 − 2)

=
𝑥 − 9

𝑥 − 2

𝒊𝒊𝒊
𝟗𝒙𝟐 + 𝟖𝟏𝒙

𝒙𝟑 + 𝟖𝒙𝟐 − 𝟗𝒙

9𝑥2 + 81𝑥 = 9𝑥 𝑥 + 9

𝑥3 + 8𝑥2 − 9𝑥 = 𝑥 𝑥2 + 8𝑥 − 9

= 𝑥 𝑥 + 9 (𝑥 − 1)

+
8

×
−9

−19

9𝑥2 + 81𝑥

𝑥3 + 8𝑥2 − 9𝑥
=

9𝑥 𝑥 + 9

𝑥 𝑥 + 9 (𝑥 − 1)
=

9

𝑥 − 1

𝒊𝒗
𝒑𝟐 − 𝟑𝒑 − 𝟒𝟎

𝟐𝒑𝟑 − 𝟐𝟒𝒑𝟐 + 𝟔𝟒𝒑

𝑝2 − 3𝑝 − 40 = 𝑝 − 8 (𝑝 + 5)

+
−3

×
−40

5−8
2𝑝3 − 24𝑝2 + 64𝑝 = 2𝑝 𝑝2 − 12𝑝 + 32

= 2𝑝
+

−12
×
32

−4−8

𝑝 − 8 (𝑝 − 4)
𝑝2 − 3𝑝 − 40

2𝑝3 − 24𝑝2 + 64𝑝
=

𝑝 − 8 (𝑝 + 5)

2𝑝 𝑝 − 8 (𝑝 + 4)

=
𝑝 + 5

2𝑝 𝑝 − 4

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒙𝒄𝒍𝒖𝒅𝒆𝒅 𝒗𝒂𝒍𝒖𝒆𝒔,𝒊𝒇 𝒂𝒏𝒚 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔.

𝒊
𝒚

𝒚𝟐 − 𝟐𝟓

𝑦2 − 25 = 0 𝑦 + 5 𝑦 − 5 = 0𝑦2 − 52 = 0

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏
𝑇ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑖𝑠 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑤ℎ𝑒𝑛 𝑦2 − 25 = 0

⟹ ⟹
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BLUE STARS HR.SEC SCHOOL

𝑦 + 5 = 0, 𝑦 − 5 = 0

𝑦 = −5, 𝑦 = 5
∴ 𝑇ℎ𝑒 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠 𝑎𝑟𝑒 5, −5

𝒊𝒊
𝒕

𝒕𝟐 − 𝟓𝒕 + 𝟔

𝑇ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑖𝑠 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑤ℎ𝑒𝑛 𝑡2 − 5𝑡 + 6 = 0

+
−5

×
6

−2−3
𝑡 − 3 𝑡 − 2 = 0 ⟹ 𝑡 − 3 = 0, 𝑡 − 2 = 0

𝑇ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑖𝑠 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑖𝑓 𝑡 = 3, 𝑡 = 2

∴ 𝑇ℎ𝑒 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠 𝑎𝑟𝑒 3,2

𝒊𝒊𝒊
𝒙𝟐 + 𝟔𝒙 + 𝟖

𝒙𝟐 + 𝒙 − 𝟐

𝑥2 + 6𝑥 + 8 = 𝑥 + 4 (𝑥 + 2)

+
6

×
8

24𝑥2 + 𝑥 − 2 = 𝑥 + 2 (𝑥 − 1)

+
1

×
−2

−12

𝑥2 + 6𝑥 + 8

𝑥2 + 𝑥 − 2
=

𝑥 + 4 (𝑥 + 2)

𝑥 + 2 (𝑥 − 1)
𝑇ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑖𝑠 𝑛𝑜𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑤ℎ𝑒𝑛 𝑥 − 1 = 0

⟹ 𝑥2 + 6𝑥 + 8

𝑥2 + 𝑥 − 2
=

𝑥 + 4

𝑥 − 1

𝑥 − 1 = 0 𝑥 = 1⟹

∴ 𝑇ℎ𝑒 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑠 1

𝒊𝒗
𝒙𝟑 − 𝟐𝟕

𝒙𝟑 + 𝒙𝟐 − 𝟔𝒙

𝑥3 − 27

= 𝑥 − 3

= 𝑥3 − 33 𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

𝑎3 − 𝑏3

𝑎2 + 𝑎𝑏 + 𝑏2𝑎 − 𝑏

(𝑥2 + 3𝑥 + 9)

𝑥3 + 𝑥2 − 6𝑥 = 𝑥 𝑥2 + 𝑥 − 6

= 𝑥

+
1

×
−6

−23
(𝑥 + 3)(𝑥 − 2)

𝑥3 − 27

𝑥3 + 𝑥2 − 6𝑥
=

𝑥 − 3 (𝑥2 + 3𝑥 + 9)

𝑥(𝑥 + 3)(𝑥 − 2)

𝑇ℎ𝑖𝑠 𝑒𝑥𝑝𝑟𝑒𝑠𝑖𝑜𝑛 𝑖𝑠 𝑛𝑜𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑤ℎ𝑒𝑛 𝑥 𝑥 + 3 𝑥 − 2 = 0

𝑥 = 0, 𝑥 + 3 = 0, 𝑥 − 2 = 0

𝑥 = 0, 𝑥 = −3, 𝑥 = 2

∴ 𝑇ℎ𝑒 𝑒𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠 𝑎𝑟𝑒 0, −3, 2
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟓

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟓: 𝒊 𝑴𝒖𝒍𝒕𝒊𝒑𝒍𝒚:
𝒙𝟑

𝟗𝒚𝟐
𝒃𝒚

𝟐𝟕𝒚

𝒙𝟓
(𝒊𝒊) 𝑴𝒖𝒍𝒕𝒊𝒑𝒍𝒚:

𝒙𝟒𝒃𝟐

𝒙 − 𝟏
𝒃𝒚

𝒙𝟐 − 𝟏

𝒂𝟒𝒃𝟑

𝒊 𝑴𝒖𝒍𝒕𝒊𝒑𝒍𝒚:
𝒙𝟑

𝟗𝒚𝟐
𝒃𝒚

𝟐𝟕𝒚

𝒙𝟓

𝑥3

9𝑦2 ×
27𝑦

𝑥5

𝑥2

3

𝑦

=
3

𝑥2𝑦

𝒊𝒊 𝑴𝒖𝒍𝒕𝒊𝒑𝒍𝒚:
𝒙𝟒𝒃𝟐

𝒙 − 𝟏
𝒃𝒚

𝒙𝟐 − 𝟏

𝒂𝟒𝒃𝟑

𝑥4𝑏2

𝑥 − 1
×

𝑥2 − 1

𝑎4𝑏3 =
𝑥4 × 𝑏2

𝑥 − 1
×

𝑥 + 1 𝑥 − 1

𝑎4 × 𝑏3

𝑏

=
𝑥4 𝑥 + 1

𝑎4𝑏

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟔 𝑭𝒊𝒏𝒅

𝒊
𝟏𝟒𝒙𝟒

𝒚
÷

𝟕𝒙

𝟑𝒚𝟒 𝒊𝒊
𝒙𝟐 − 𝟏𝟔

𝒙 + 𝟒
÷

𝒙 − 𝟒

𝒙 + 𝟒
(𝒊𝒊𝒊)

𝟏𝟔𝒙𝟐 − 𝟐𝒙 − 𝟑

𝟑𝒙𝟐 − 𝟐𝒙 − 𝟏
÷

𝟖𝒙𝟐 + 𝟏𝟏𝒙 + 𝟑

𝟑𝒙𝟐 − 𝟏𝟏𝒙 − 𝟒

𝒊
𝟏𝟒𝒙𝟒

𝒚
÷

𝟕𝒙

𝟑𝒚𝟒

14𝑥4

𝑦
×

3𝑦4

7𝑥

𝑦32 𝑥3

= 6𝑥3𝑦3

𝒊𝒊
𝒙𝟐 − 𝟏𝟔

𝒙 + 𝟒
÷

𝒙 − 𝟒

𝒙 + 𝟒

𝑥2 − 16 = (𝑥 + 4)(𝑥 − 4)= 𝑥2 − 42

𝑥2 − 16

𝑥 + 4
×

𝑥 + 4

𝑥 − 4
=

(𝑥 + 4)(𝑥 − 4)

𝑥 + 4
×

𝑥 + 4

𝑥 − 4
= 𝑥 + 4

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

(𝒊𝒊𝒊)
𝟏𝟔𝒙𝟐 − 𝟐𝒙 − 𝟑

𝟑𝒙𝟐 − 𝟐𝒙 − 𝟏
÷

𝟖𝒙𝟐 + 𝟏𝟏𝒙 + 𝟑

𝟑𝒙𝟐 − 𝟏𝟏𝒙 − 𝟒

16𝑥2 − 2𝑥 − 3

×
−48

+
−2

6 𝑥𝑥
16𝑥2

−83

𝑥
16𝑥2

𝑥8 2

−1
= (8𝑥 + 3)(2𝑥 − 1)

3𝑥2 − 2𝑥 − 1

×
−3

+
−2

1 𝑥𝑥
3𝑥2

−3

𝑥
3𝑥2

𝑥

−1

= (3𝑥 + 1)(𝑥 − 1)

8𝑥2 + 11𝑥 + 3

×
24

+
11

3 𝑥𝑥
8𝑥2

8

𝑥
8𝑥2

𝑥

1
= (8𝑥 + 3)(𝑥 + 1)

3𝑥2 − 11𝑥 − 4

×
−12

+
−11

1 𝑥𝑥
3𝑥2

−12

𝑥
3𝑥2

𝑥

−4

= (3𝑥 + 1)(𝑥 − 4)

16𝑥2 − 2𝑥 − 3

3𝑥2 − 2𝑥 − 1
÷

8𝑥2 + 11𝑥 + 3

3𝑥2 − 11𝑥 − 4
=

16𝑥2 − 2𝑥 − 3

3𝑥2 − 2𝑥 − 1
×

3𝑥2 − 11𝑥 − 4

8𝑥2 + 11𝑥 + 3
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=
(8𝑥 + 3)(2𝑥 − 1)

(3𝑥 + 1)(𝑥 − 1)
×

(3𝑥 + 1)(𝑥 − 4)

(8𝑥 + 3)(𝑥 + 1)

=
(2𝑥 − 1)(𝑥 − 4)

(𝑥 − 1)(𝑥 + 1)
=

2𝑥2 − 8𝑥 − 𝑥 + 4

𝑥2 − 1
=

2𝑥2 − 9𝑥 + 4

𝑥2 − 1

𝟏. 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚

𝒊
𝟒𝒙𝟐𝒚

𝟐𝒛𝟐
×

𝟔𝒙𝒛𝟑

𝟐𝟎𝒚𝟒
𝒊𝒊

𝒑𝟐 − 𝟏𝟎𝒑 + 𝟐𝟏

𝒑 − 𝟕
×

𝒑𝟐 + 𝒑 − 𝟏𝟐

𝒑 − 𝟑 𝟐
(𝒊𝒊𝒊)

𝟓𝒕𝟑

𝟒𝒕 − 𝟖
×

𝟔𝒕 − 𝟏𝟐

𝟏𝟎𝒕

𝒊
𝟒𝒙𝟐𝒚

𝟐𝒛𝟐 ×
𝟔𝒙𝒛𝟑

𝟐𝟎𝒚𝟒

4𝑥2𝑦

2𝑧2
×

6𝑥𝑧3

20𝑦4

2 𝑧

𝑦3
10

3

5

=
3𝑥3𝑧

5𝑦3

𝒊𝒊
𝒑𝟐 − 𝟏𝟎𝒑 + 𝟐𝟏

𝒑 − 𝟕
×

𝒑𝟐 + 𝒑 − 𝟏𝟐

𝒑 − 𝟑 𝟐

𝑝2 − 10𝑝 + 21 = 𝑝 − 7 (𝑝 − 3)

+
−10

×
21

−3−7

𝑝2 + 𝑝 − 12

+
1

×
−12

−34

= 𝑝 + 4 (𝑝 − 3)

𝑝2 − 10𝑝 + 21

𝑝 − 7
×

𝑝2 + 𝑝 − 12

𝑝 − 3 2
=

𝑝 − 7 (𝑝 − 3)

𝑝 − 7
×

𝑝 + 4 (𝑝 − 3)

𝑝 − 3 2

𝑝 − 3

= 𝑝 + 4

𝒊𝒊𝒊
𝟓𝒕𝟑

𝟒𝒕 − 𝟖
×

𝟔𝒕 − 𝟏𝟐

𝟏𝟎𝒕

5𝑡3

4𝑡 − 8
×

6𝑡 − 12

10𝑡
=

5𝑡3

4 𝑡 − 2
×

6 𝑡 − 2

10𝑡
2

𝑡 2

3

=
3𝑡2

4

𝟐. 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚

𝒊
𝒙 + 𝟒

𝟑𝒙 + 𝟒𝒚
×

𝟗𝒙𝟐 − 𝟏𝟔𝒚𝟐

𝟐𝒙𝟐 + 𝟑𝒙 − 𝟐𝟎
𝒊𝒊

𝒙𝟑 − 𝒚𝟑

𝟑𝒙𝟐 + 𝟗𝒙𝒚 + 𝟔𝒚𝟐 ×
𝒙𝟐 + 𝟐𝒙𝒚 + 𝒚𝟐

𝒙𝟐 − 𝒚𝟐

𝒊
𝒙 + 𝟒

𝟑𝒙 + 𝟒𝒚
×

𝟗𝒙𝟐 − 𝟏𝟔𝒚𝟐

𝟐𝒙𝟐 + 𝟑𝒙 − 𝟐𝟎

9𝑥2 − 16𝑦2
= (3𝑥 + 4𝑦)(3𝑥 − 4𝑦)= 3𝑥 2 − 4𝑦 2

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

2𝑥2 + 3𝑥 − 20

×
−40

+
3

−5 𝑥𝑥
2𝑥2

8

𝑥
2𝑥2

𝑥

4

= (2𝑥 − 5)(𝑥 + 4)

𝑥 + 4

3𝑥 + 4𝑦
×

9𝑥2 − 16𝑦2

2𝑥2 + 3𝑥 − 20
=

𝑥 + 4

3𝑥 + 4𝑦
×

(3𝑥 + 4𝑦)(3𝑥 − 4𝑦)

(2𝑥 − 5)(𝑥 + 4)
=

3𝑥 − 4𝑦

2𝑥 − 5

𝒊𝒊
𝒙𝟑 − 𝒚𝟑

𝟑𝒙𝟐 + 𝟗𝒙𝒚 + 𝟔𝒚𝟐
×

𝒙𝟐 + 𝟐𝒙𝒚 + 𝒚𝟐

𝒙𝟐 − 𝒚𝟐
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𝑥3 − 𝑦3

= 𝑥 − 𝑦

= 𝑥3 − 𝑦3
𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2

𝑎3 − 𝑏3

𝑎2 + 𝑎𝑏 + 𝑏2𝑎 − 𝑏

(𝑥2 + 𝑥𝑦 + 𝑦2)

3𝑥2 + 9𝑥𝑦 + 6𝑦2 = 3 𝑥2 + 3𝑥𝑦 + 2𝑦2

+
3

×
2

12

= 3 𝑥 + 2𝑦 𝑥 + 𝑦

𝑥2 + 2𝑥𝑦 + 𝑦2 = 𝑥 + 𝑦 𝑥 + 𝑦

𝑥2 − 𝑦2 𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏
= (𝑥 + 𝑦)(𝑥 − 𝑦)

𝑥3 − 𝑦3

3𝑥2 + 9𝑥𝑦 + 6𝑦2
×

𝑥2 + 2𝑥𝑦 + 𝑦2

𝑥2 − 𝑦2
=

𝑥 − 𝑦 (𝑥2 + 𝑥𝑦 + 𝑦2)

3 𝑥 + 2𝑦 𝑥 + 𝑦
×

𝑥 + 𝑦 𝑥 + 𝑦

𝑥 + 𝑦 𝑥 − 𝑦

=
𝑥2 + 𝑥𝑦 + 𝑦2

3 𝑥 + 2𝑦

𝟑. 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚 𝒊
𝟐𝒂𝟐 + 𝟓𝒂 + 𝟑

𝟐𝒂𝟐 + 𝟕𝒂 + 𝟔
÷

𝒂𝟐 + 𝟔𝒂 + 𝟓

−𝟓𝒂𝟐 − 𝟑𝟓𝒂 − 𝟓𝟎

𝒊𝒊
𝒃𝟐 + 𝟑𝒃 − 𝟐𝟖

𝒃𝟐 + 𝟒𝒃 + 𝟒
÷

𝒃𝟐 − 𝟒𝟗

𝒃𝟐 − 𝟓𝒃 − 𝟏𝟒
𝒊𝒊𝒊

𝒙 + 𝟐

𝟒𝒚
÷

𝒙𝟐 − 𝒙 − 𝟔

𝟏𝟐𝒚𝟐

𝒊𝒗
𝟏𝟐𝒕𝟐 − 𝟐𝟐𝒕 + 𝟖

𝟑𝒕
÷

𝟑𝒕𝟐 + 𝟐𝒕 − 𝟖

𝟐𝒕𝟐 + 𝟒𝒕

𝑖
2𝑎2 + 5𝑎 + 3

3𝑎2 + 7𝑎 + 6
÷

𝑎2 + 6𝑎 + 5

−5𝑎2 − 35𝑎 − 50

2𝑎2 + 5𝑎 + 3

×
6

+
5

3 𝑎𝑎
2𝑎2

2

𝑎
2𝑎2

𝑎

= (2𝑎 + 3)(𝑎 + 1)
1

2𝑎2 + 7𝑎 + 6

×
12

+
7

3 𝑎𝑎
2𝑎2

4

𝑎
2𝑎2

𝑎= (2𝑎 + 3)(𝑎 + 2)

2

𝑎2 + 6𝑎 + 5 = 𝑎 + 1 (𝑎 + 5) +
6

×
5

51

−5𝑎2 − 35𝑎 − 50

= −5(𝑎 + 2)(𝑎 + 5)

= −5 𝑎2 + 7𝑎 + 10

+
7

×
10

52

2𝑎2 + 5𝑎 + 3

2𝑎2 + 7𝑎 + 6
÷

𝑎2 + 6𝑎 + 5

−5𝑎2 − 35𝑎 − 50
=

2𝑎2 + 5𝑎 + 3

2𝑎2 + 7𝑎 + 6
×

−5𝑎2 − 35𝑎 − 50

𝑎2 + 6𝑎 + 5

=
(2𝑎 + 3)(𝑎 + 1)

(2𝑎 + 3)(𝑎 + 2)
×

−5(𝑎 + 2)(𝑎 + 5)

𝑎 + 1 (𝑎 + 5)
= −5

𝒊𝒊
𝒃𝟐 + 𝟑𝒃 − 𝟐𝟖

𝒃𝟐 + 𝟒𝒃 + 𝟒
÷

𝒃𝟐 − 𝟒𝟗

𝒃𝟐 − 𝟓𝒃 − 𝟏𝟒

𝑏2 + 3𝑏 − 28 = (𝑏 − 4)(𝑏 + 7)

+
3

×
−28

7−4
𝑏2 + 4𝑏 + 4 = (𝑏 + 2)(𝑏 + 2)

+
4

×
4

22

𝑏2 − 49 = (𝑏 + 7)(𝑏 − 7)= 𝑏2 − 72
𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝑏2 − 5𝑏 − 14 = (𝑏 + 2)(𝑏 − 7)
+
−5

×
−14

−72
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𝑏2 + 3𝑏 − 28

𝑏2 + 4𝑏 + 4
÷

𝑏2 − 49

𝑏2 − 5𝑏 − 14
=

𝑏2 + 3𝑏 − 28

𝑏2 + 4𝑏 + 4
×

𝑏2 − 5𝑏 − 14

𝑏2 − 49

=
(𝑏 − 4)(𝑏 + 7)

(𝑏 + 2)(𝑏 + 2)
×

(𝑏 + 2)(𝑏 − 7)

(𝑏 + 7)(𝑏 − 7)
=

𝑏 − 4

𝑏 + 2

𝒊𝒊𝒊
𝒙 + 𝟐

𝟒𝒚
÷

𝒙𝟐 − 𝒙 − 𝟔

𝟏𝟐𝒚𝟐

𝑥2 − 𝑥 − 6 = (𝑥 + 2)(𝑥 − 3)

+
−1

×
−6

−32
𝑥 + 2

4𝑦
÷

𝑥2 − 𝑥 − 6

12𝑦2

=
𝑥 + 2

4𝑦
×

12𝑦2

(𝑥 + 2)(𝑥 − 3)

=
𝑥 + 2

4𝑦
×

12𝑦2

𝑥2 − 𝑥 − 6

3𝑦

=
3𝑦

𝑥 − 3

𝒊𝒗
𝟏𝟐𝒕𝟐 − 𝟐𝟐𝒕 + 𝟖

𝟑𝒕
÷

𝟑𝒕𝟐 + 𝟐𝒕 − 𝟖

𝟐𝒕𝟐 + 𝟒𝒕

12𝑡2 − 22𝑡 + 8= 2(6𝑡2 − 11𝑡 + 4) ×
24

+
−11

−3 𝑡𝑡
6𝑡2

−8

𝑡
6𝑡2

𝑡

= 2(2𝑡 − 1)(3𝑡 − 4) −4

2

−1

3
3𝑡2 + 2𝑡 − 8

×
−24

+
2

−4 𝑡𝑡
3𝑡2

6

𝑡
3𝑡2

𝑡
= (3𝑡 − 4)(𝑡 + 2)

2

12𝑡2 − 22𝑡 + 8

3𝑡
÷

3𝑡2 + 2𝑡 − 8

2𝑡2 + 4𝑡
=

12𝑡2 − 22𝑡 + 8

3𝑡
×

2𝑡2 + 4𝑡

3𝑡2 + 2𝑡 − 8

2𝑡2 + 4𝑡 = 2𝑡 𝑡 + 2

=
2(2𝑡 − 1)(3𝑡 − 4)

3𝑡
×

2𝑡 𝑡 + 2

(3𝑡 − 4)(𝑡 + 2)
=

4(2𝑡 − 1)

3

𝟒. 𝑰𝒇 𝒙 =
𝒂𝟐 + 𝟑𝒂 − 𝟒

𝟑𝒂𝟐 − 𝟑
𝒂𝒏𝒅 𝒚 =

𝒂𝟐 + 𝟐𝒂 − 𝟖

𝟐𝒂𝟐 − 𝟐𝒂 − 𝟒
𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙𝟐𝒚−𝟐.

𝑥 =
𝑎2 + 3𝑎 − 4

3𝑎2 − 3

𝑎2 + 3𝑎 − 4 = (𝑎 − 1)(𝑎 + 4)

+
3

×
−4

4−1

3𝑎2 − 3 = 3 𝑎2 − 1 = 3(𝑎 + 1)(𝑎 − 1)= 3 𝑎2 − 12

𝑥 =
(𝑎 − 1)(𝑎 + 4)

3(𝑎 + 1)(𝑎 − 1)

𝑦 =
𝑎2 + 2𝑎 − 8

2𝑎2 − 2𝑎 − 4

𝑎2 + 2𝑎 − 8 = (𝑎 − 2)(𝑎 + 4)

+
2

×
−8

4−2

2𝑎2 − 2𝑎 − 4 = 2 𝑎2 − 𝑎 − 2

+
−1

×
−2

1−2

= 2(𝑎 − 2)(𝑎 + 1)

⟹ 𝑥 =
𝑎 + 4

3(𝑎 + 1)
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𝑦 =
(𝑎 − 2)(𝑎 + 4)

2(𝑎 − 2)(𝑎 + 1)

𝑥2𝑦−2=
𝑥2

𝑦2

⟹ 𝑦 =
𝑎 + 4

2 𝑎 + 1

=

𝑎 + 4 2

9 𝑎 + 1 2

𝑎 + 4 2

4 𝑎 + 1 2

=

𝑎 + 4 2

9 𝑎 + 1 2

𝑎 + 4 2

4 𝑎 + 1 2

=

1
9
1
4

=
1

9
×

4

1

𝟓. 𝑰𝒇 𝒂 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍 𝒑 𝒙 = 𝒙𝟐 − 𝟓𝒙 − 𝟏𝟒 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝒂𝒏𝒐𝒕𝒉𝒆𝒓

𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍 𝒒 𝒙 𝒘𝒆 𝒈𝒆𝒕
𝒙 − 𝟕

𝒙 + 𝟐
, 𝒇𝒊𝒏𝒅 𝒒 𝒙 .

𝑝 𝑥

𝑞 𝑥
=

𝑥 − 7

𝑥 + 2

𝑥2 − 5𝑥 − 14

𝑞 𝑥
=

𝑥 − 7

𝑥 + 2

+
−5

×
−14

−72
(𝑥 + 2)(𝑥 − 7)

𝑞 𝑥
=

𝑥 − 7

𝑥 + 2

⟹

𝑞 𝑥 = (𝑥 + 2)2 𝑎 + 𝑏 2 = 𝑎2 + 2𝑎𝑏 + 𝑏2

𝑞 𝑥 = 𝑥2 + 2 2 𝑥 + 22

⟹

𝑞 𝑥 = 𝑥2 + 4𝑥 + 4 𝑖𝑠 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙

𝑥2𝑦−2 =
4

9
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟔

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟕: 𝑭𝒊𝒏𝒅
𝒙𝟐 + 𝟐𝟎𝒙 + 𝟑𝟔

𝒙𝟐 − 𝟑𝒙 − 𝟐𝟖
−

𝒙𝟐 + 𝟏𝟐𝒙 + 𝟒

𝒙𝟐 − 𝟑𝒙 − 𝟐𝟖

𝑥2 + 20𝑥 + 36

𝑥2 − 3𝑥 − 28
−

𝑥2 + 12𝑥 + 4

𝑥2 − 3𝑥 − 28
=

𝑥2 − 3𝑥 − 28

𝑥2 + 20𝑥 + 36 − 𝑥2 + 12𝑥 + 4

=
𝑥2 + 20𝑥 + 36 − 𝑥2 − 12𝑥 − 4

𝑥2 − 3𝑥 − 28

=
8𝑥 + 32 −28−3

−7

+ ×

4(𝑥 + 4)(𝑥 − 7)

=
8 𝑥 + 4

(𝑥 + 4)(𝑥 − 7)
=

8

𝑥 − 7

=
1

𝑥2 − 5𝑥 + 6
+

1

𝑥2 − 3𝑥 + 2
−

1

𝑥2 − 8𝑥 + 15

=

+6−5

−3

+ ×

−21

𝑥 − 2 𝑥 − 3

+2−3

−2

+ ×

−1
+

1

𝑥 − 1 𝑥 − 2

+15−8

−5

+ ×

−3

−
1

𝑥 − 3 𝑥 − 5

=
𝑥 − 1 𝑥 − 2 𝑥 − 3 𝑥 − 5

𝑥 − 1 𝑥 − 5 + 𝑥 − 3 𝑥 − 5 − 𝑥 − 1 𝑥 − 2

=
𝑥 − 1 𝑥 − 2 𝑥 − 3 𝑥 − 5

𝑥2 − 5𝑥 − 𝑥 + 5 + 𝑥2 − 5𝑥− 3𝑥 + 15 − (𝑥2 − 2𝑥 − 𝑥 + 2)

=
𝑥2 − 5𝑥 − 𝑥 + 5 + 𝑥2 − 5𝑥 − 3𝑥 + 15 − 𝑥2 + 2𝑥 + 𝑥 − 2

𝑥 − 1 𝑥 − 2 𝑥 − 3 𝑥 − 5

=
𝑥 − 1 𝑥 − 2 𝑥 − 3 𝑥 − 5

𝑥2 − 11𝑥 + 18

18−11

−2

+ ×

−9

=
𝑥 − 9 𝑥 − 2

𝑥 − 1 𝑥 − 2 𝑥 − 3 𝑥 − 5

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟖: 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚
𝟏

𝒙𝟐 − 𝟓𝒙 + 𝟔
+

𝟏

𝒙𝟐 − 𝟑𝒙 + 𝟐
−

𝟏

𝒙𝟐 − 𝟖𝒙 + 𝟏𝟓

=
𝑥 − 9

𝑥 − 1 𝑥 − 3 𝑥 − 5

𝟏. 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚 𝒊
𝒙 𝒙 + 𝟏

𝒙 − 𝟐
+

𝒙 𝟏 − 𝒙

𝒙 − 𝟐
𝒊𝒊

𝒙 + 𝟐

𝒙 + 𝟑
+

𝒙 − 𝟏

𝒙 − 𝟐
(𝒊𝒊𝒊)

𝒙𝟑

𝒙 − 𝒚
+

𝒚𝟑

𝒚 − 𝒙

𝒊
𝒙 𝒙 + 𝟏

𝒙 − 𝟐
+

𝒙 𝟏 − 𝒙

𝒙 − 𝟐

= 𝑥 − 2
𝑥2 + 𝑥 + 𝑥 − 𝑥2

=
2𝑥

𝑥 − 2

𝑥 𝑥 + 1 + 𝑥 1 − 𝑥

𝑥 − 2

𝒊𝒊
𝒙 + 𝟐

𝒙 + 𝟑
+

𝒙 − 𝟏

𝒙 − 𝟐
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=
𝑥 + 3 𝑥 − 2

𝑥 + 2 𝑥 − 2 + 𝑥 − 1 𝑥 + 3

=
𝑥 + 3 𝑥 − 2

𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝑥2 − 22 + 𝑥2 + 3𝑥 − 𝑥 − 3
=

𝑥2 − 4 + 𝑥2 + 2𝑥 − 3

𝑥 + 3 𝑥 − 2
=

2𝑥2 + 2𝑥 − 7

𝑥 + 3 𝑥 − 2

𝒊𝒊𝒊
𝒙𝟑

𝒙 − 𝒚
+

𝒚𝟑

𝒚 − 𝒙

=
𝑥3

𝑥 − 𝑦
+

𝑦3

− 𝑥 − 𝑦
=

𝑥3

𝑥 − 𝑦
−

𝑦3

𝑥 − 𝑦
=

𝑥3 − 𝑦3

𝑥 − 𝑦

𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2
=

𝑥 − 𝑦 𝑥2 + 𝑥𝑦 + 𝑦2

𝑥 − 𝑦
= 𝑥2 + 𝑥𝑦 + 𝑦2

𝟐. 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚 𝒊
𝟐𝒙 + 𝟏 𝒙 − 𝟐

𝒙 − 𝟒
−

𝟐𝒙𝟐 − 𝟓𝒙 + 𝟐

𝒙 − 𝟒
𝒊𝒊

𝟒𝒙

𝒙𝟐 − 𝟏
−

𝒙 + 𝟏

𝒙 − 𝟏

𝒊
𝟐𝒙 + 𝟏 𝒙 − 𝟐

𝒙 − 𝟒
−

𝟐𝒙𝟐 − 𝟓𝒙 + 𝟐

𝒙 − 𝟒
2𝑥 + 1 𝑥 − 2

𝑥 − 4
−

2𝑥2 − 5𝑥 + 2

𝑥 − 4
=

𝑥 − 4

2𝑥2 − 4𝑥 + 𝑥 − 2 − 2𝑥2 − 5𝑥 + 2

=
2𝑥2 − 3𝑥 − 2 − 2𝑥2 + 5𝑥 − 2

𝑥 − 4

=
2𝑥 − 4

𝑥 − 4
=

2 𝑥 − 2

𝑥 − 4

𝒊𝒊
𝟒𝒙

𝒙𝟐 − 𝟏
−

𝒙 + 𝟏

𝒙 − 𝟏

4𝑥

𝑥2 − 12
−

𝑥 + 1

𝑥 − 1
𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏=

4𝑥

𝑥 + 1 𝑥 − 1
−

𝑥 + 1

𝑥 − 1

=
𝑥 + 1 𝑥 − 1

4𝑥 − 𝑥 + 1 𝑥 + 1

=
4𝑥 − 𝑥 + 1 2

𝑥 + 1 𝑥 − 1

𝑎 + 𝑏 2 = 𝑎2 + 2𝑎𝑏 + 𝑏2

=
4𝑥 − 𝑥2 + 2𝑥 + 12

𝑥 + 1 𝑥 − 1

=
4𝑥 − 𝑥2 − 2𝑥 − 1

𝑥 + 1 𝑥 − 1
=

−𝑥2 + 2𝑥 − 1

𝑥 + 1 𝑥 − 1

=
− 𝑥2 − 2𝑥 + 1

𝑥 + 1 𝑥 − 1

1−2

−1

+ ×

−1

=
− 𝑥 − 1 𝑥 − 1

𝑥 + 1 𝑥 − 1
=

− 𝑥 − 1

𝑥 + 1
=

1 − 𝑥

1 + 𝑥

𝟑. 𝑺𝒖𝒃𝒕𝒓𝒂𝒄𝒕
𝟏

𝒙𝟐 + 𝟐
𝒇𝒓𝒐𝒎

𝟐𝒙𝟑 + 𝒙𝟐 + 𝟑

𝒙𝟐 + 𝟐 𝟐
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=
2𝑥3 + 𝑥2 + 3 − 𝑥2 − 2

𝑥2 + 2 2
=

2𝑥3 + 1

𝑥2 + 2 2

2𝑥3 + 𝑥2 + 3

𝑥2 + 2 2 −
1

𝑥2 + 2
=

𝑥2 + 2 2

2𝑥3 + 𝑥2 + 3− 𝑥2 + 2

𝟒. 𝑾𝒉𝒊𝒄𝒉 𝒓𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒔𝒉𝒐𝒖𝒍𝒅 𝒃𝒆 𝒔𝒖𝒃𝒕𝒓𝒂𝒄𝒕𝒆𝒅 𝒇𝒓𝒐𝒎

𝒙𝟐 + 𝟔𝒙 + 𝟖

𝒙𝟑 + 𝟖
𝒕𝒐 𝒈𝒆𝒕

𝟑

𝒙𝟐 − 𝟐𝒙 + 𝟒

𝑥2 + 6𝑥 + 8

𝑥3 + 8
−

3

𝑥2 − 2𝑥 + 4
=

86

4

+ ×

2

𝑥 + 2 𝑥 + 4

𝑥3 + 23
−

3

𝑥2 − 2𝑥 + 4

𝑎3 + 𝑏3 = 𝑎 + 𝑏 𝑎2 − 𝑎𝑏 + 𝑏2

=
𝑥 + 2 𝑥 + 4

𝑥 + 2 𝑥2 − 2𝑥 + 22 −
3

𝑥2 − 2𝑥 + 4

=
𝑥 + 2 𝑥 + 4

𝑥 + 2 𝑥2 − 2𝑥 + 4
−

3

𝑥2 − 2𝑥 + 4

=
𝑥 + 4

𝑥2 − 2𝑥 + 4
−

3

𝑥2 − 2𝑥 + 4
=

𝑥 + 4 − 3

𝑥2 − 2𝑥 + 4

=
𝑥 + 1

𝑥2 − 2𝑥 + 4

𝟓. 𝑰𝒇 𝑨 =
𝟐𝒙 + 𝟏

𝟐𝒙 − 𝟏
, 𝑩 =

𝟐𝒙 − 𝟏

𝟐𝒙 + 𝟏
𝒇𝒊𝒏𝒅

𝟏

𝑨 − 𝑩
−

𝟐𝑩

𝑨𝟐 − 𝑩𝟐

1

𝐴 − 𝐵
−

2𝐵

𝐴2 − 𝐵2
𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏=

1

𝐴 − 𝐵
−

2𝐵

𝐴 + 𝐵 𝐴 − 𝐵

=
𝐴 + 𝐵 − 2𝐵

𝐴 + 𝐵 𝐴 − 𝐵
=

𝐴 − 𝐵

𝐴 + 𝐵 𝐴 − 𝐵
=

1

𝐴 + 𝐵

1

𝐴 + 𝐵
=

1

2𝑥 + 1
2𝑥 − 1

+
2𝑥 − 1
2𝑥 + 1

=
1

2𝑥 − 1 2𝑥 + 1

2𝑥 + 1 2𝑥 + 1 + 2𝑥 − 1 2𝑥 − 1

=
1

2𝑥 + 1 2 + 2𝑥 − 1 2

2𝑥 2 − 12

𝑎 + 𝑏 2 + 𝑎 − 𝑏 2 = 2 𝑎2 + 𝑏2

=
1

2 2𝑥 2 + 12

4𝑥2 − 1

=
1

2 4𝑥2 + 1
4𝑥2 − 1

=
4𝑥2 − 1

2 4𝑥2 + 1

𝟔. 𝑰𝒇 𝑨 =
𝒙

𝒙 + 𝟏
, 𝑩 =

𝟏

𝒙 + 𝟏
𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝑨 + 𝑩 𝟐 + 𝑨 − 𝑩 𝟐

𝑨 ÷ 𝑩
=

𝟐 𝒙𝟐 + 𝟏

𝒙 𝒙 + 𝟏 𝟐

𝐿. 𝐻. 𝑆 =
𝐴 + 𝐵 2 + 𝐴 − 𝐵 2

𝐴 ÷ 𝐵 144



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑎 + 𝑏 2 + 𝑎 − 𝑏 2 = 2 𝑎2 + 𝑏2

=
2 𝐴2 + 𝐵2

𝐴
𝐵

= 2 𝐴2 + 𝐵2 ×
𝐵

𝐴
𝑤ℎ𝑒𝑟𝑒 𝐴 =

𝑥

𝑥 + 1
, 𝐵 =

1

𝑥 + 1

= 2
𝑥

𝑥 + 1

2

+
1

𝑥 + 1

2

×

1
𝑥 + 1

𝑥
𝑥 + 1

= 2
𝑥2

𝑥 + 1 2 +
12

𝑥 + 1 2
×

1

𝑥

= 2
𝑥2 + 1

𝑥 + 1 2 ×
1

𝑥
=

2 𝑥2 + 1

𝑥 𝑥 + 1 2
= 𝑅. 𝐻. 𝑆

𝟕. 𝑷𝒂𝒓𝒊 𝒏𝒆𝒆𝒅𝒔 𝟒 𝒉𝒐𝒖𝒓𝒔 𝒕𝒐 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆 𝒂 𝒘𝒐𝒓𝒌. 𝑯𝒊𝒔 𝒇𝒓𝒊𝒆𝒏𝒅 𝒀𝒖𝒗𝒂𝒏 𝒏𝒆𝒆𝒅𝒔
𝟔 𝒉𝒐𝒖𝒓𝒔 𝒕𝒐 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒘𝒐𝒓𝒌.𝑯𝒐𝒘 𝒍𝒐𝒏𝒈 𝒘𝒊𝒍𝒍 𝒊𝒕 𝒕𝒂𝒌𝒆 𝒕𝒐 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆
𝒊𝒇 𝒕𝒉𝒆𝒚 𝒘𝒐𝒓𝒌 𝒕𝒐𝒈𝒆𝒕𝒉𝒆𝒓?

𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑏𝑦 𝑃𝑎𝑟𝑖 𝑡𝑜 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑎 𝑤𝑜𝑟𝑘 = 4 ℎ𝑟𝑠.

∴ 𝑃𝑎𝑟𝑖 ′𝑠 1 ℎ𝑜𝑢𝑟 𝑤𝑜𝑟𝑘 =
1

4
𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑏𝑦 𝑌𝑢𝑣𝑎𝑛 𝑡𝑜 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑤𝑜𝑟𝑘 = 6 ℎ𝑟𝑠.

∴ 𝑌𝑢𝑣𝑎𝑛′𝑠 1 ℎ𝑜𝑢𝑟 𝑤𝑜𝑟𝑘 =
1

6

(Pari + Yuvan)’s 1 day’s work =
1

4
+

1

6
=

12
3 + 2

=
5

12

Both Pari and Yuvan will complete the work in

125) (2
10

2

= 2
2

5
ℎ𝑟𝑠

2

5
ℎ𝑟𝑠 =

2

5
× 60

12

= 2 ℎ𝑟𝑠 24 𝑚𝑖𝑛.
𝟖. 𝑰𝒏𝒊𝒚𝒂 𝒃𝒐𝒖𝒈𝒉𝒕 𝟓𝟎 𝒌𝒈 𝒐𝒇 𝒇𝒓𝒖𝒊𝒕𝒔 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒊𝒏𝒈 𝒐𝒇 𝒂𝒑𝒑𝒍𝒆𝒔 𝒂𝒏𝒅 𝒃𝒂𝒏𝒂𝒏𝒂𝒔.
𝑺𝒉𝒆 𝒑𝒂𝒊𝒅 𝒕𝒘𝒊𝒄𝒆 𝒂𝒔 𝒎𝒖𝒄𝒉 𝒑𝒆𝒓 𝒌𝒈 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒂𝒑𝒑𝒍𝒆 𝒂𝒔 𝒔𝒉𝒆 𝒅𝒊𝒅 𝒇𝒐𝒓 𝒕𝒉𝒆
𝒃𝒂𝒏𝒂𝒏𝒂. 𝑰𝒇 𝑰𝒏𝒊𝒚𝒂 𝒃𝒐𝒖𝒈𝒉𝒕 ₹ 𝟏𝟖𝟎𝟎 𝒘𝒐𝒓𝒕𝒉 𝒐𝒇 𝒂𝒑𝒑𝒍𝒆𝒔 𝒂𝒏𝒅 ₹ 𝟔𝟎𝟎 𝒘𝒐𝒓𝒕𝒉

𝒃𝒂𝒏𝒂𝒏𝒂𝒔,𝒕𝒉𝒆𝒏 𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒌𝒈𝒔 𝒐𝒇 𝒆𝒂𝒄𝒉 𝒇𝒓𝒖𝒊𝒕 𝒅𝒊𝒅 𝒔𝒉𝒆 𝒃𝒖𝒚?
𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑛 𝑎𝑝𝑝𝑙𝑒 𝑎𝑛𝑑 𝑦 𝑏𝑒 𝑡ℎ𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎 𝑏𝑎𝑛𝑎𝑛𝑎

𝑥 + 𝑦 = 50 … 1

𝐼𝑛𝑖𝑦𝑎 𝑏𝑜𝑢𝑔ℎ𝑡 𝑎𝑝𝑝𝑙𝑒𝑠 = ₹ 1800 𝑤𝑒𝑖𝑔ℎ𝑡 × 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓 𝑎𝑝𝑝𝑙𝑒 = 1800⟹

𝑥 × 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓 𝑎𝑝𝑝𝑙𝑒 = 1800 ⟹ 𝑃𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓 𝑎𝑝𝑝𝑙𝑒 =
1800

𝑥
𝐼𝑛𝑖𝑦𝑎 𝑏𝑜𝑢𝑔ℎ𝑡 𝑏𝑎𝑛𝑎𝑛𝑎𝑠 = ₹ 600 𝑤𝑒𝑖𝑔ℎ𝑡 × 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓 𝑏𝑎𝑛𝑎𝑛𝑎𝑠 = 600⟹

𝑦 × 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓𝑏𝑎𝑛𝑎𝑛𝑎𝑠 = 600 ⟹ 𝑃𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓 𝑏𝑎𝑛𝑎𝑛𝑎𝑠 =
600

𝑦
𝐺𝑖𝑣𝑒𝑛 ∶ 𝑃𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑎𝑝𝑝𝑙𝑒 = 𝑡𝑤𝑖𝑐𝑒 𝑡ℎ𝑒 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑘𝑔 𝑜𝑓 𝑏𝑎𝑛𝑎𝑛𝑎𝑠

1800

𝑥
= 2 ×

600

𝑦
⟹

3

3

𝑥
=

2

𝑦
⟹ 𝑦 =

2𝑥

3
… 2
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BLUE STARS HR.SEC SCHOOL

𝑠𝑢𝑏 𝑦 =
2𝑥

3
𝑖𝑛 1 𝑥 + 𝑦 = 50

𝑥 +
2𝑥

3
= 50 ⟹

3𝑥 + 2𝑥

3
= 50 ⟹

5𝑥

3
= 50 ⟹ 5𝑥 = 150

𝑥 =
150

5

30

⟹ 𝑥 = 30

⟹ 𝑦 = 20

𝑠𝑢𝑏 𝑥 = 30 𝑖𝑛 2 𝑦 =
2𝑥

3

𝑦 =
2 × 30

3
⟹ 𝑦 = 2 × 10

∴ 𝑆ℎ𝑒 𝑏𝑜𝑢𝑔ℎ𝑡 30 𝑘𝑔 𝑜𝑓 𝑎𝑝𝑝𝑙𝑒 & 20 𝑘𝑔 𝑜𝑓 𝑏𝑎𝑛𝑎𝑛𝑎.
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟕
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟏𝟗 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔

𝒊 𝟐𝟓𝟔 𝒙 − 𝒂 𝟖 𝒙 − 𝒃 𝟒 𝒙 − 𝒄 𝟏𝟔 𝒙 − 𝒅 𝟐𝟎 𝒊𝒊
𝟏𝟒𝟒𝒂𝟖𝒃𝟏𝟐 𝒄𝟏𝟔

𝟖𝟏𝒇𝟏𝟐𝒈𝟒𝒉𝟏𝟒
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= 256 𝑥 − 𝑎 8 𝑥 − 𝑏 4 𝑥 − 𝑐 16 𝑥 − 𝑑 20

𝒊 𝟐𝟓𝟔 𝒙 − 𝒂 𝟖 𝒙 − 𝒃 𝟒 𝒙 − 𝒄 𝟏𝟔 𝒙 − 𝒅 𝟐𝟎

256 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

= 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 𝑥 − 𝑎 8 × 𝑥 − 𝑏 4 × 𝑥 − 𝑐 16 × 𝑥 − 𝑑 20

= 2 × 2 × 2 × 2 × 𝑥 − 𝑎 4 × 𝑥 − 𝑏 2 × 𝑥 − 𝑐 8 × 𝑥 − 𝑑 10

= 16 𝑥 − 𝑎 4 𝑥 − 𝑏 2 𝑥 − 𝑐 8 𝑥 − 𝑑 10

= 16 𝑥 − 𝑎 4 𝑥 − 𝑏 2 𝑥 − 𝑐 8 𝑥 − 𝑑 10

𝒊𝒊
𝟏𝟒𝟒𝒂𝟖𝒃𝟏𝟐𝒄𝟏𝟔

𝟖𝟏𝒇𝟏𝟐𝒈𝟒𝒉𝟏𝟒

=
144𝑎8𝑏12𝑐16

81𝑓12𝑔4ℎ14 =
12 × 12 × 𝑎8 × 𝑏12 × 𝑐16

9 × 9 × 𝑓12 × 𝑔4 × ℎ14

=
12𝑎4𝑏6𝑐8

9𝑓6𝑔2ℎ7 =
12

9

𝑎4𝑏6𝑐8

𝑓6𝑔2ℎ7

3

4

=
4

3

𝑎4𝑏6𝑐8

𝑓6𝑔2ℎ7

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟐𝟎 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔
𝒊 𝟏𝟔𝒙𝟐 + 𝟗𝒚𝟐 − 𝟐𝟒𝒙𝒚 + 𝟐𝟒𝒙 − 𝟏𝟖𝒚 + 𝟗
𝒊𝒊 𝟔𝒙𝟐 + 𝒙 − 𝟏 𝟑𝒙𝟐 + 𝟐𝒙 − 𝟏 𝟐𝒙𝟐 + 𝟑𝒙 + 𝟏

𝒊𝒊𝒊 𝟏𝟓𝒙𝟐 + 𝟑 + 𝟏𝟎 𝒙 + 𝟐 𝟓𝒙𝟐 + 𝟐 𝟓 + 𝟏 𝒙 + 𝟐

𝟑𝒙𝟐 + 𝟐 + 𝟐 𝟑 𝒙 + 𝟐 𝟐

𝒊 𝟏𝟔𝒙𝟐 + 𝟗𝒚𝟐 − 𝟐𝟒𝒙𝒚 + 𝟐𝟒𝒙 − 𝟏𝟖𝒚 + 𝟗

16𝑥2 + 9𝑦2 − 24𝑥𝑦 + 24𝑥 − 18𝑦 + 9

= (4𝑥)2 + (−3𝑦)2 + (3)2 + 2 4𝑥 −3𝑦 + 2 −3𝑦 3 + 2(4𝑥) 3

𝑎2 + −𝑏 2 + 𝑐2 + 2𝑎 −𝑏 + 2 −𝑏 𝑐 + 2 𝑐 𝑎

= (4𝑥 − 3𝑦 + 3)2 = 4𝑥 − 3𝑦 + 3
𝑎 − 𝑏 + 𝑐 2

𝒊𝒊 𝟔𝒙𝟐 + 𝒙 − 𝟏 𝟑𝒙𝟐 + 𝟐𝒙 − 𝟏 𝟐𝒙𝟐 + 𝟑𝒙 + 𝟏

6𝑥2 + 𝑥 − 1 = (3𝑥 − 1)(2𝑥 + 1)

3𝑥2 + 2𝑥 − 1 =(3𝑥 − 1)(𝑥 + 1)

2𝑥2 + 3𝑥 + 1 = (2𝑥 + 1)(𝑥 + 1)

6𝑥2 + 𝑥 − 1 3𝑥2 + 2𝑥 − 1 2𝑥2 + 3𝑥 + 1

= (3𝑥 − 1)(2𝑥 + 1)(3𝑥 − 1)(𝑥 + 1)(2𝑥 + 1)(𝑥 + 1)

= (3𝑥 − 1)(2𝑥 + 1)(𝑥 + 1)

×
−6

+
1

−2 3𝑥𝑥

6𝑥26𝑥2

1−1

3 2𝑥 𝑥

×
−3

+
2

−1 3 𝑥𝑥
3𝑥2

3𝑥2

1

𝑥 𝑥

×
2

+
3
1 2𝑥𝑥

2𝑥22𝑥2

1

𝑥 𝑥
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BLUE STARS HR.SEC SCHOOL

𝒊𝒊𝒊 𝟏𝟓𝒙𝟐 + 𝟑 + 𝟏𝟎 𝒙 + 𝟐 𝟓𝒙𝟐 + 𝟐 𝟓 + 𝟏 𝒙 + 𝟐

𝟑𝒙𝟐 + 𝟐 + 𝟐 𝟑 𝒙 + 𝟐 𝟐

𝑙𝑒𝑡 𝑢𝑠 𝑓𝑎𝑐𝑡𝑜𝑟𝑖𝑧𝑒 𝑡ℎ𝑒 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠

15𝑥2 + 3 + 10 𝑥 + 2 = 15𝑥2 + 3𝑥 + 10𝑥 + 2

= 5 3𝑥2 + 3𝑥

= 3𝑥 5𝑥 + 1

= 5𝑥 + 1 3𝑥 + 2

5𝑥2 + 2 5 + 1 𝑥 + 2 = 5𝑥2 + 2 5𝑥 + 𝑥 + 2

= 5𝑥 𝑥 + 2

= 5𝑥 + 1 𝑥 + 2

+ 5 2𝑥 + 2

+ 2 5𝑥 + 1

+ 1 𝑥 + 2

3𝑥2 + 2 + 2 3 𝑥 + 2 2 = 3𝑥2 + 2𝑥 + 2 3𝑥 + 2 2

= 𝑥 3𝑥 + 2 + 2 3𝑥 + 2

= 3𝑥 + 2 𝑥 + 2

=
15𝑥2 + 3 + 10 𝑥 + 2 5𝑥2 + 2 5 + 1 𝑥 + 2

3𝑥2 + 2 + 2 3 𝑥 + 2 2

= 5𝑥 + 1 3𝑥 + 2 5𝑥 + 1 𝑥 + 2 3𝑥 + 2 𝑥 + 2

= 5𝑥 + 1 3𝑥 + 2 𝑥 + 2

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒓𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔.

𝒊
𝟒𝟎𝟎𝒙𝟒𝒚𝟏𝟐𝒛𝟏𝟔

𝟏𝟎𝟎𝒙𝟖𝒚𝟒𝒛𝟒 𝒊𝒊
𝟕𝒙𝟐 + 𝟐 𝟏𝟒𝒙 + 𝟐

𝒙𝟐 −
𝟏
𝟐

𝒙 +
𝟏

𝟏𝟔

𝒊𝒊𝒊
𝟏𝟐𝟏 𝒂 + 𝒃 𝟖 𝒙 + 𝒚 𝟖 𝒃 − 𝒄 𝟖

𝟖𝟏 𝒃 − 𝒄 𝟒 𝒂 − 𝒃 𝟏𝟐 𝒃 − 𝒄 𝟐

𝒊
𝟒𝟎𝟎𝒙𝟒𝒚𝟏𝟐𝒛𝟏𝟔

𝟏𝟎𝟎𝒙𝟖𝒚𝟒𝒛𝟒

=
400𝑥4𝑦12𝑧16

100𝑥8𝑦4𝑧4 =
20 × 20 × 𝑥4 × 𝑦12 × 𝑧16

10 × 10 × 𝑥8 × 𝑦4 × 𝑧4

=
20𝑥2𝑦6𝑧8

10𝑥4𝑦2𝑧2 =
20

10

𝑥2𝑦6𝑧8

𝑥4𝑦2𝑧2 = 2
𝑥2𝑦6𝑧8

𝑥4𝑦2𝑧2

𝒊𝒊
𝟕𝒙𝟐 + 𝟐 𝟏𝟒𝒙 + 𝟐

𝒙𝟐 −
𝟏
𝟐

𝒙 +
𝟏

𝟏𝟔

7𝑥2 + 2 14𝑥 + 2 = 7𝑥
2
+ 2 × 7𝑥 × 2 + 2

2

𝑎2 + 2𝑎𝑏 + 𝑏2

= 7𝑥 + 2
2
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BLUE STARS HR.SEC SCHOOL

=
7𝑥2 + 2 14𝑥 + 2

𝑥2 −
1
2

𝑥 +
1

16 𝑥2 −
1

2
𝑥 +

1

16
= 𝑥 2

𝑎2 − 2𝑎𝑏 + 𝑏2

= 𝑥 −
1

4

2

=
7𝑥 + 2

2

𝑥 −
1
4

2 =
7𝑥 + 2

𝑥 −
1
4

=
7𝑥 + 2

4𝑥 − 1
4

=
4

1
×

7𝑥 + 2

4𝑥 − 1

− 2 × 𝑥 ×
1

4
+

1

4

2

= 4
7𝑥 + 2

4𝑥 − 1

𝒊𝒊𝒊
𝟏𝟐𝟏 𝒂 + 𝒃 𝟖 𝒙 + 𝒚 𝟖 𝒃 − 𝒄 𝟖

𝟖𝟏 𝒃 − 𝒄 𝟒 𝒂 − 𝒃 𝟏𝟐 𝒃 − 𝒄 𝟒

=
11 × 11 × 𝑎 + 𝑏 8 × 𝑥 + 𝑦 8 × 𝑏 − 𝑐 8

9 × 9 × 𝑏 − 𝑐 4 × 𝑎 − 𝑏 12 × 𝑏 − 𝑐 4

=
11 𝑎 + 𝑏 4 𝑥 + 𝑦 4 𝑏 − 𝑐 4

9 𝑏 − 𝑐 2 𝑎 − 𝑏 6 𝑏 − 𝑐 2

𝑏 − 𝑐 2

=
11

9

𝑎 + 𝑏 4 𝑥 + 𝑦 4 𝑏 − 𝑐 2

𝑏 − 𝑐 2 𝑎 − 𝑏 6

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒊 𝟒𝒙𝟐 + 𝟐𝟎𝒙 + 𝟐𝟓 𝒊𝒊 𝟗𝒙𝟐 − 𝟐𝟒𝒙𝒚 + 𝟑𝟎𝒙𝒛 − 𝟒𝟎𝒚𝒛 + 𝟐𝟓𝒛𝟐 + 𝟏𝟔𝒚𝟐

𝒊𝒊𝒊 𝟏 +
𝟏

𝒙𝟔
+

𝟐

𝒙𝟑
𝒊𝒗 𝟒𝒙𝟐 − 𝟗𝒙 + 𝟐 𝟕𝒙𝟐 − 𝟏𝟑𝒙 − 𝟐 𝟐𝟖𝒙𝟐 − 𝟑𝒙 − 𝟏

𝒗 𝟐𝒙𝟐 +
𝟏𝟕

𝟔
𝒙 + 𝟏

𝟑

𝟐
𝒙𝟐 + 𝟒𝒙 + 𝟐

𝟒

𝟑
𝒙𝟐 +

𝟏𝟏

𝟑
𝒙 + 𝟐

𝒊 𝟒𝒙𝟐 + 𝟐𝟎𝒙 + 𝟐𝟓

= 4𝑥2 + 20𝑥 + 25 = 2𝑥 2 + 2 2𝑥 5 + 5 2 = 2𝑥 + 5 2

= 2𝑥 + 5
𝑎2 + 2 𝑎 𝑏 + 𝑏2 (𝑎 + 𝑏)2

𝒊𝒊 𝟗𝒙𝟐 − 𝟐𝟒𝒙𝒚 + 𝟑𝟎𝒙𝒛 − 𝟒𝟎𝒚𝒛 + 𝟐𝟓𝒛𝟐 + 𝟏𝟔𝒚𝟐

9𝑥2 − 24𝑥𝑦 + 30𝑥𝑧 − 40𝑦𝑧 + 25𝑧2 + 16𝑦2

= (3𝑥)2 + (−4𝑦)2 + (5𝑧)2 + 2 3𝑥 −4𝑦 + 2 −4𝑦 5𝑧 + 2(5𝑧) 3𝑥

𝑎2 + −𝑏 2 + 𝑐2 + 2𝑎 −𝑏 + 2 −𝑏 𝑐 + 2 𝑐 𝑎

= (3𝑥 − 4𝑦 + 5𝑧)2 = 3𝑥 − 4𝑦 + 5𝑧

𝑎 − 𝑏 + 𝑐 2

𝒊𝒊𝒊 𝟏 +
𝟏

𝒙𝟔
+

𝟐

𝒙𝟑
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BLUE STARS HR.SEC SCHOOL

= 1 +
1

𝑥6
+

2

𝑥3 = 12 +
1

𝑥3

2

+
2

𝑥3

𝑎2 + 𝑏2 + 2𝑎𝑏

= 1 +
1

𝑥3

2

(𝑎 + 𝑏)2

= 1 +
1

𝑥3

𝒊𝒗 𝟒𝒙𝟐 − 𝟗𝒙 + 𝟐 𝟕𝒙𝟐 − 𝟏𝟑𝒙 − 𝟐 𝟐𝟖𝒙𝟐 − 𝟑𝒙 − 𝟏

4𝑥2 − 9𝑥 + 2 =(4𝑥 − 1)(𝑥 − 2)

7𝑥2 − 13𝑥 − 2 =(7𝑥 + 1)(𝑥 − 2)

28𝑥2 − 3𝑥 − 1 = (7𝑥 + 1)(4𝑥 − 1)

4𝑥2 − 9𝑥 + 2 7𝑥2 − 13𝑥 − 2 28𝑥2 − 3𝑥 − 1

= (4𝑥 − 1)(𝑥 − 2)(7𝑥 + 1)(𝑥 − 2)(7𝑥 + 1)(4𝑥 − 1)

= ((4𝑥 − 1)(𝑥 − 2)(7𝑥 + 1)

×
8

+
−9

−1 −8𝑥𝑥

4𝑥24𝑥2

−2

𝑥 𝑥

×
−14

+
−13

1 −14𝑥𝑥

7𝑥27𝑥2

−2

𝑥 𝑥

×
−28

+
−3

4 −7𝑥𝑥

28𝑥228𝑥2

−11

7 4𝑥 𝑥
𝒗 𝟐𝒙𝟐 +

𝟏𝟕

𝟔
𝒙 + 𝟏

𝟑

𝟐
𝒙𝟐 + 𝟒𝒙 + 𝟐

𝟒

𝟑
𝒙𝟐 +

𝟏𝟏

𝟑
𝒙 + 𝟐

2𝑥2 +
17

6
𝑥 + 1

3

2
𝑥2 + 4𝑥 + 2

4

3
𝑥2 +

11

3
𝑥 + 2

=
12𝑥2 + 17𝑥 + 6

6

3𝑥2 + 8𝑥 + 4

2

4𝑥2 + 11𝑥 + 6

3

12𝑥2 + 17𝑥 + 6 =(3𝑥 + 2)(4𝑥 + 3)

×
72

+
17

8 9 𝑥𝑥

12𝑥212𝑥2

32

3 4𝑥 𝑥

3𝑥2 + 8𝑥 + 4 =

×
12

+
8

2 6 𝑥𝑥

3𝑥23𝑥2

2

𝑥 𝑥

(3𝑥 + 2)(𝑥 + 2)

4𝑥2 + 11𝑥 + 6 =

×
24

+
11

3 8 𝑥𝑥

4𝑥24𝑥2

2

𝑥 𝑥(4𝑥 + 3)(𝑥 + 2)

=
(3𝑥 + 2)(4𝑥 + 3)

6
×

(3𝑥 + 2)(𝑥 + 2)

2
×

(4𝑥 + 3)(𝑥 + 2)

3

=
(3𝑥 + 2)2(4𝑥 + 3)2(𝑥 + 2)2

36
=

(3𝑥 + 2)(4𝑥 + 3)(𝑥 + 2)

6

=
1

6
(3𝑥 + 2)(4𝑥 + 3)(𝑥 + 2)
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BLUE STARS HR.SEC SCHOOL
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟖
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟐𝟏: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝟔𝟒𝒙𝟒 − 𝟏𝟔𝒙𝟑 + 𝟏𝟕𝒙𝟐 − 𝟐𝒙 + 𝟏

8𝑥2

8𝑥2

64𝑥4

−16𝑥3 + 17𝑥2

0

+ 1− 𝑥

−16𝑥3 + 𝑥2

16𝑥2 − 2𝑥 + 1

16𝑥2 − 2𝑥 + 1

− 𝑥

16𝑥2 − 2𝑥

64𝑥4 − 16𝑥3 + 17𝑥2 − 2𝑥 + 1 = 8𝑥2 − 𝑥 + 1

64𝑥4 − 16𝑥3 + 17𝑥2 − 2𝑥 + 1

16𝑥2

+1

(−)                  

(−)          
(−)                      

(−)      (+)      
(−)                 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟐𝟐: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏
𝟒𝒙𝟐

𝒚𝟐
+

𝟐𝟎𝒙

𝒚
+ 𝟏𝟑 −

𝟑𝟎𝒚

𝒙
+

𝟗𝒚𝟐

𝒙𝟐

2𝑥

𝑦

2𝑥

𝑦

4𝑥2

𝑦2

20𝑥

𝑦
+ 13

+ 5

20𝑥

𝑦
+ 25

+ 5

4𝑥2

𝑦2
+

20𝑥

𝑦
+ 13 −

30𝑦

𝑥
+

9𝑦2

𝑥2

4𝑥

𝑦

(−)                  

(−)          (−)                      

−12−
30𝑦

𝑥
+

9𝑦2

𝑥2

0

−12 −
30𝑦

𝑥
+

9𝑦2

𝑥2

−12 −
30𝑦

𝑥
+

9𝑦2

𝑥2

4𝑥

𝑦
+ 10 −

3𝑦

𝑥 (+)      (+)      (−)                 

2𝑥

𝑦
−

3𝑦

𝑥
+ 5
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

4𝑥2

𝑦2 +
20𝑥

𝑦
+ 13 −

30𝑦

𝑥
+

9𝑦2

𝑥2 =
2𝑥

𝑦
+5 −

3𝑦

𝑥

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟐𝟑: 𝑰𝒇 𝟗𝒙𝟒 + 𝟏𝟐𝒙𝟑 + 𝟐𝟖𝒙𝟐 + 𝒂𝒙 + 𝒃 𝒊𝒔 𝒂 𝒑𝒆𝒓𝒇𝒆𝒄𝒕 𝒔𝒒𝒖𝒂𝒓𝒆,
𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒂 𝒂𝒏𝒅 𝒃.

3𝑥2

3𝑥2

9𝑥4

12𝑥3 + 28𝑥2

0

+ 4+ 2𝑥

12𝑥3 + 4𝑥2

24𝑥2 + 𝑎𝑥 + 𝑏

24𝑥2 + 16𝑥 + 16

+ 2𝑥

6𝑥2 + 4𝑥

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 𝑠𝑞𝑢𝑎𝑟𝑒.

9𝑥4 + 12𝑥3 + 28𝑥2 + 𝑎𝑥 + 𝑏

6𝑥2

+ 4

∴ 𝑎 = 16 𝑎𝑛𝑑 𝑏 = 16

(−)                  

(−)      (−)                      

(−)      (−)          (−)                 

𝑎 − 16 = 0, 𝑏 − 16 = 0

𝑎 = 16, 𝑏 = 16

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔 𝒃𝒚 𝒅𝒊𝒗𝒊𝒔𝒊𝒐𝒏
𝒎𝒆𝒕𝒉𝒐𝒅. 𝒊 𝒙𝟒 − 𝟏𝟐𝒙𝟑 + 𝟒𝟐𝒙𝟐 − 𝟑𝟔𝒙 + 𝟗

𝒊𝒊 𝟑𝟕𝒙𝟐 − 𝟐𝟖𝒙𝟑 + 𝟒𝒙𝟒 + 𝟒𝟐𝒙 + 𝟗
𝒊𝒊𝒊 𝟏𝟔𝒙𝟒 + 𝟖𝒙𝟐 + 𝟏 𝒊𝒗 𝟏𝟐𝟏𝒙𝟒 − 𝟏𝟗𝟖𝒙𝟑 − 𝟏𝟖𝟑𝒙𝟐 + 𝟐𝟏𝟔𝒙 + 𝟏𝟒𝟒

𝒊 𝒙𝟒 − 𝟏𝟐𝒙𝟑 + 𝟒𝟐𝒙𝟐 − 𝟑𝟔𝒙 + 𝟗

𝑥2

𝑥2

𝑥4

− 12𝑥3 + 42𝑥2

0

+ 3− 6𝑥

− 12𝑥3 + 36𝑥2

6𝑥2 − 36𝑥 + 9

6𝑥2 − 36𝑥 + 9

− 6𝑥

2𝑥2 − 12𝑥

𝑥4 − 12𝑥3 + 42𝑥2 − 36𝑥 + 9 = 𝑥2 − 6𝑥 + 3

𝑥4 − 12𝑥3 + 42𝑥2 − 36𝑥 + 9

2𝑥2

+ 3

(−)                  

(+)          (−)                      

(−)      (+)        (−)                 

𝒊𝒊 𝟑𝟕𝒙𝟐 − 𝟐𝟖𝒙𝟑 + 𝟒𝒙𝟒 + 𝟒𝟐𝒙 + 𝟗
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

2𝑥2

2𝑥2

4𝑥4

−28𝑥3 + 37𝑥2

0

− 3− 7𝑥

−28𝑥3 + 49𝑥2

−12𝑥2 + 42𝑥 + 9

−12𝑥2 + 42𝑥 + 9

− 7𝑥

4𝑥2 − 14𝑥

37𝑥2 − 28𝑥3 + 4𝑥4 + 42𝑥 + 9 = 2𝑥2 − 7𝑥 − 3

4𝑥4 − 28𝑥3 + 37𝑥2 + 42𝑥 + 9

4𝑥2

− 3

(−)                  

(+)          (−)                      

(+)        (−)        (−)                 

𝒊𝒊𝒊 𝟏𝟔𝒙𝟒 + 𝟖𝒙𝟐 + 𝟏

4𝑥2

4𝑥2

16𝑥4

8𝑥2 + 1

0

+ 1

8𝑥2 + 1
+ 1

16𝑥4 + 8𝑥2 + 1 = 4𝑥2 + 1

16𝑥4 + 0𝑥3 + 8𝑥2 + 0𝑥 + 1

8𝑥2

(
−
)                  

(−)          (−)                      

𝒊𝒗 𝟏𝟐𝟏𝒙𝟒 − 𝟏𝟗𝟖𝒙𝟑 − 𝟏𝟖𝟑𝒙𝟐 + 𝟐𝟏𝟔𝒙 + 𝟏𝟒𝟒

11𝑥2

11𝑥2

121𝑥4

−198𝑥3 − 183𝑥2

0

− 12− 9𝑥

−198𝑥3 + 81𝑥2

−264𝑥2 + 216𝑥 + 144

−264𝑥2 + 216𝑥 + 144

− 9𝑥

22𝑥2 − 18𝑥

121𝑥4 − 198𝑥3 − 183𝑥2 + 216𝑥 + 144 = 11𝑥2 − 9𝑥 − 12

121𝑥4 − 198𝑥3 − 183𝑥2 + 216𝑥 + 144

22𝑥2

− 12

(−)                  

(+)          (−)                      

(+)            (−)            (−)                 

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏
𝒙𝟐

𝒚𝟐 −
𝟏𝟎𝒙

𝒚
+ 𝟐𝟕 −

𝟏𝟎𝒚

𝒙
+

𝒚𝟐

𝒙𝟐
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BLUE STARS HR.SEC SCHOOL

𝑥

𝑦

𝑥

𝑦

𝑥2

𝑦2

−
10𝑥

𝑦
+ 27

− 5

−
10𝑥

𝑦
+ 25

− 5

𝑥2

𝑦2 −
10𝑥

𝑦
+ 27 −

10𝑦

𝑥
+

𝑦2

𝑥2 =
𝑥

𝑦
− 5 +

𝑦

𝑥

𝑥2

𝑦2
−

10𝑥

𝑦
+ 27 −

10𝑦

𝑥
+

𝑦2

𝑥2

2𝑥

𝑦

(−)                  

(+)          (−)                      

2 −
10𝑦

𝑥
+

𝑦2

𝑥2

0

2 −
10𝑦

𝑥
+

𝑦2

𝑥2

2𝑥

𝑦
− 10 +

𝑦

𝑥
(−)   (+)      (−)                 

+
𝑦

𝑥

𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒂 𝒂𝒏𝒅 𝒃 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍𝒔 𝒂𝒓𝒆
𝒑𝒆𝒓𝒇𝒆𝒄𝒕 𝒔𝒒𝒖𝒂𝒓𝒆𝒔

𝒊 𝟒𝒙𝟒 − 𝟏𝟐𝒙𝟑 + 𝟑𝟕𝒙𝟐 + 𝒃𝒙 + 𝐚 𝒊𝒊 𝒂𝒙𝟒 + 𝒃𝒙𝟑 + 𝟑𝟔𝟏𝒙𝟐 + 𝟐𝟐𝟎𝒙 + 𝟏𝟎𝟎

2𝑥2

2𝑥2

4𝑥4

−12𝑥3 + 37𝑥2

0

+ 7− 3𝑥

−12𝑥3 + 9𝑥2

28𝑥2 + 𝑏𝑥 + a

28𝑥2 − 42𝑥 + 49

− 3𝑥

4𝑥2 − 6𝑥

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 𝑠𝑞𝑢𝑎𝑟𝑒.

4𝑥4 − 12𝑥3 + 37𝑥2 + 𝑏𝑥 + a

4𝑥2

+ 7

∴ 𝑎 = 49 𝑎𝑛𝑑 𝑏 = −42

(−)                  

(+)         (−)                      

(−)       (+)        (−)                 

𝑎 − 49 = 0, 𝑏 + 42 = 0

𝑎 = 49, 𝑏 = −42

𝒊 𝟒𝒙𝟒 − 𝟏𝟐𝒙𝟑 + 𝟑𝟕𝒙𝟐 + 𝒃𝒙 + 𝐚
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BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝒂𝒙𝟒 + 𝒃𝒙𝟑 + 𝟑𝟔𝟏𝒙𝟐 + 𝟐𝟐𝟎𝒙 + 𝟏𝟎𝟎

10

+ 12𝑥2

100

220𝑥 + 361𝑥2

0

10 + 11𝑥

220𝑥 + 121𝑥2

240𝑥2 + 𝑏𝑥3 + 𝑎𝑥4

240𝑥2 + 264𝑥3 + 144

+ 11𝑥

20 + 22𝑥 +

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 𝑠𝑞𝑢𝑎𝑟𝑒.

100 + 220𝑥 + 361𝑥2 + 𝑏𝑥3 + 𝑎𝑥4

20

12𝑥2

(−)

(−)        (−)                      

(−)      (−)          (−)                 

𝑎 − 144 = 0,

𝑏 − 264 = 0

𝑎 = 144, 𝑏 = 264

𝑇ℎ𝑢𝑠, 𝑎 = 144 𝑎𝑛𝑑 𝑏 = 264

𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒎 𝒂𝒏𝒅 𝒏 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏𝒔 𝒂𝒓𝒆
𝒑𝒆𝒓𝒇𝒆𝒄𝒕 𝒔𝒒𝒂𝒖𝒓𝒆𝒔

𝒊
𝟏

𝒙𝟒 −
𝟔

𝒙𝟑 +
𝟏𝟑

𝒙𝟐 +
𝒎

𝒙
+ 𝒏 𝒊𝒊 𝒙𝟒 − 𝟖𝒙𝟑 + 𝒎𝒙𝟐 + 𝒏𝒙 + 𝟏𝟔

𝒊
𝟏

𝒙𝟒
−

𝟔

𝒙𝟑
+

𝟏𝟑

𝒙𝟐
+

𝒎

𝒙
+ 𝒏

1

𝑥2

𝑥

𝑦

1

𝑥4

−
6

𝑥3 +
13

𝑥2

0

+ 2−
3

𝑥

−
6

𝑥3 +
9

𝑥2

4

𝑥2 +
𝑚

𝑥
+ 𝑛

4

𝑥2
−

12

𝑥
+ 4

−
3

𝑥

2

𝑥2 −
6

𝑥

1

𝑥4
−

6

𝑥3
+

13

𝑥2
+

𝑚

𝑥
+ 𝑛

2

𝑥2

+ 2

(−)                  

(+)          (−)                      

(−)  (+)      (−)                 

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 𝑠𝑞𝑢𝑎𝑟𝑒.

𝑇ℎ𝑢𝑠, 𝑚 = −24 𝑎𝑛𝑑 𝑛 = 4

𝑚 + 12 = 0, 𝑛 − 4 = 0 𝑚 = −12, 𝑛 = −32⟹
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BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝒙𝟒 − 𝟖𝒙𝟑 + 𝒎𝒙𝟐 + 𝒏𝒙 + 𝟏𝟔

𝑥2

𝑥2

𝑥4

− 8𝑥3 + 𝑚𝑥2

0

+ 4− 4𝑥

− 8𝑥3 + 16𝑥2

𝑚 − 16 𝑥2 + 𝑛𝑥 + 16

8𝑥2 − 32𝑥 + 16

− 4𝑥

2𝑥2 − 8𝑥

𝑥4 − 8𝑥3 + 𝑚𝑥2 + 𝑛𝑥 + 16

2𝑥2

+ 4

(−)                  

(+)          (−)                      

(−)      (+)        (−)                 

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑖𝑠 𝑎 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 𝑠𝑞𝑢𝑎𝑟𝑒.

𝑇ℎ𝑢𝑠, 𝑚 = 24 𝑎𝑛𝑑 𝑛 = −32

𝑚 − 16 − 8 = 0, 𝑛 + 32 = 0
𝑚 − 24 = 0, 𝑛 = −32

𝑚 = 24
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟑. 𝟗
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟐𝟒: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒛𝒆𝒓𝒐𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏:

𝒙𝟐 + 𝟖𝒙 + 𝟏𝟐

𝐿𝑒𝑡 𝑝 𝑥 = 𝑥2 + 8𝑥 + 12 = (𝑥 + 2)(𝑥 + 6)

128

2

+ ×

6

𝑠𝑜 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑥2 + 8𝑥 + 12 𝑖𝑠 𝑧𝑒𝑟𝑜

𝑤ℎ𝑒𝑛 𝑥 + 2 = 0 𝑎𝑛𝑑 𝑥 + 6 = 0 𝑖. 𝑒 𝑥 = −2 𝑎𝑛𝑑 𝑥 = −6

∴ 𝑇ℎ𝑒 𝑧𝑒𝑟𝑜𝑠 𝑜𝑓 𝑥2 + 8𝑥 + 12 𝑎𝑟𝑒 − 2 𝑎𝑛𝑑 − 6

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟐𝟓: 𝑾𝒓𝒊𝒕𝒆 𝒅𝒐𝒘𝒏 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒊𝒏 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒇𝒐𝒓𝒎
𝒇𝒐𝒓 𝒊𝒏 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒇𝒐𝒓𝒎 𝒇𝒐𝒓 𝒘𝒉𝒊𝒄𝒉 𝒔𝒖𝒎 𝒂𝒏𝒅 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒂𝒓𝒆

𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘:

𝒊) 𝟗, 𝟏𝟒 𝒊𝒊) −
𝟕

𝟐
,
𝟓

𝟐
𝒊𝒊𝒊) −

𝟑

𝟓
, −

𝟏

𝟐

𝑖 𝐺𝑖𝑣𝑒𝑛:

𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ∶
𝑥2 − 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥 + 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − 9𝑥 + 14 = 0

𝑥2 − −
7

2
𝑥 +

5

2
= 0

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 9, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 14

𝑖𝑖 𝐺𝑖𝑣𝑒𝑛: 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −
7

2
, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =

5

2

𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑏𝑦 2

2𝑥2+7𝑥 + 5 = 0⟹

𝑖𝑖𝑖 𝐺𝑖𝑣𝑒𝑛: 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −
3

5
, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −

1

2

𝑥2 − −
3

5
𝑥 + −

1

2
= 0

𝐿. 𝐶. 𝑀 𝑜𝑓 5 𝑎𝑛𝑑 2 = 10𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑏𝑦 10

⟹ 10𝑥2 − 10 −
3

5
𝑥 + 10 −

1

2
= 0

2 5

10𝑥2 + 6𝑥 − 5 = 0

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟐𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒂𝒏𝒅 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒇𝒐𝒓 𝒆𝒂𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆
𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔:

𝒊 𝒙𝟐 + 𝟖𝒙 − 𝟔𝟓 = 𝟎

𝐿𝑒𝑡 𝛼 𝑎𝑛𝑑 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛

𝒊𝒊 𝟐𝒙𝟐 + 𝟓𝒙 + 𝟕 = 𝟎 𝒊𝒊𝒊 𝒌𝒙𝟐 − 𝒌𝟐 𝒙 − 𝟐𝒌𝟑

𝒊 𝒙𝟐 + 𝟖𝒙 − 𝟔𝟓 = 𝟎

𝑎 = 1, 𝑏 = 8, 𝑐 = −65

𝛼 + 𝛽

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼 + 𝛽 = −8

= −
𝑏

𝑎

𝛼𝛽 =
𝑐

𝑎

⟹ 𝛼 + 𝛽 = −
8

1
⟹ 𝛼 + 𝛽 = −8

⟹ 𝛼𝛽 =
−65

1
⟹ 𝛼𝛽 = −65

𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼𝛽 = −65

𝒊𝒊 𝟐𝒙𝟐 + 𝟓𝒙 + 𝟕 = 𝟎

𝑎 = 2, 𝑏 = 5, 𝑐 = 7
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BLUE STARS HR.SEC SCHOOL

𝛼 + 𝛽 = −
𝑏

𝑎
⟹ 𝛼 + 𝛽 = −

5

2

𝛼𝛽 =
𝑐

𝑎
⟹ 𝛼𝛽 =

7

2

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼 + 𝛽 = −
5

2
𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼𝛽 =

7

2

𝒊𝒊𝒊 𝒌𝒙𝟐 − 𝒌𝟐 𝒙 − 𝟐𝒌𝟑

𝑎 = 𝑘,

𝛼 + 𝛽

𝑏 = −𝑘2 , 𝑐 = −2𝑘3

= −
𝑏

𝑎
⟹ 𝛼 + 𝛽 = −

−𝑘2

𝑘
⟹ 𝛼 + 𝛽 = −

−𝑘2

𝑘

𝑘

𝛼 + 𝛽 = 𝑘

𝛼𝛽 =
𝑐

𝑎
⟹ 𝛼𝛽 =

−2𝑘3

𝑘

𝑘2

⟹ 𝛼𝛽 = −2𝑘2

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼 + 𝛽 = 𝑘 𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼𝛽 = −2𝑘2

𝟏. 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔,𝒘𝒉𝒐𝒔𝒆 𝒔𝒖𝒎 𝒂𝒏𝒅 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇
𝒓𝒐𝒐𝒕𝒔 𝒂𝒓𝒆

𝒊 − 𝟗, 𝟐𝟎 (𝒊𝒊)
𝟓

𝟑
, 𝟒 𝒊𝒊 −

𝟑

𝟐
, −𝟏 𝒊𝒗 − −𝟐 − 𝒂 𝟐, (𝒂 + 𝟓)𝟐

𝑖 𝐺𝑖𝑣𝑒𝑛:

𝑄𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ∶ 𝑥2 − 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥 + 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − −9 𝑥 + 20 = 0

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −9, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 20

⟹ 𝑥2 + 9𝑥 + 20 = 0

𝑥2 −
5

3
𝑥 + 4 = 0

𝑖𝑖 𝐺𝑖𝑣𝑒𝑛:𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
5

3
, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 4

𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑏𝑦 3
3𝑥2− 5𝑥 + 12 = 0⟹

𝑖𝑖𝑖 𝐺𝑖𝑣𝑒𝑛: 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −
3

2
, 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −1

𝑥2 − −
3

2
𝑥 − 1 = 0

𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑏𝑦 2

⟹ 2𝑥2 + 3𝑥 − 2 = 0

𝑖𝑣 𝐺𝑖𝑣𝑒𝑛:

𝑄𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ∶ 𝑥2 − 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥 + 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − − 2 − 𝑎 2 𝑥 + 𝑎 + 5 2 = 0

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −(2 − 𝑎)2 , 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = (𝑎 + 5)2

⟹ 𝑥2 + 2 − 𝑎 2𝑥 + 𝑎 + 5 2 = 0

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥2 + 2 − 𝑎 2𝑥 + 𝑎 + 5 2 = 0

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒂𝒏𝒅 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒇𝒐𝒓 𝒆𝒂𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔.

𝒊 𝒙𝟐 + 𝟑𝒙 − 𝟐𝟖 = 𝟎 𝒊𝒊𝒊 𝟑 +
𝟏

𝒂
=

𝟏𝟎

𝒂𝟐
𝒊𝒊 𝒙𝟐 + 𝟑𝒙 = 𝟎 𝒊𝒗 𝟑𝒚𝟐 − 𝒚 − 𝟒 = 𝟎
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ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊 𝒙𝟐 + 𝟑𝒙 − 𝟐𝟖 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 ∶ 𝑥2 + 3𝑥 − 28 = 0

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −3

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −28

𝑎 = 1, 𝑏 = 3, 𝑐 = −28

∴ 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 𝛼 + 𝛽 = −
𝑏

𝑎
= −

3

1

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 𝛼𝛽 =
𝑐

𝑎
= −

28

1

∴ 𝛼 + 𝛽

𝒊𝒊) 𝒙𝟐 + 𝟑𝒙 = 𝟎

= −3

= 0

𝑎 = 1, 𝑏 = 3, 𝑐 = 0

= −
𝑏

𝑎
= −

3

1

𝛼𝛽 =
𝑐

𝑎
=

0

1
𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −3𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝒊𝒊𝒊) 𝟑 +
𝟏

𝒂
=

𝟏𝟎

𝒂𝟐

3𝑎 + 1

𝑎
=

10

𝑎2
⟹

𝑎
3𝑎 + 1 =

10

𝑎
⟹ 3𝑎2 + 𝑎 − 10 = 0

𝑎 = 3, 𝑏 = 1, 𝑐 = −1

= −
1

3
𝛼 + 𝛽 = −

𝑏

𝑎

= −
4

3
𝛼𝛽 =

𝑐

𝑎

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −
1

3
𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −

4

3

𝒊𝒗) 𝟑𝒚𝟐 − 𝒚 − 𝟒 = 𝟎

=
1

3

= −
4

3

𝑎 = 3, 𝑏 = −1, 𝑐 = −4

∴ 𝛼 + 𝛽 = −
𝑏

𝑎

𝛼𝛽 =
𝑐

𝑎

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
1

3
𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −

4

3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟐𝟕: 𝑺𝒐𝒍𝒗𝒆: 𝟐𝒙𝟐 − 𝟐 𝟔𝒙 + 𝟑 = 𝟎

2𝑥2 − 2 6𝑥 + 3 = 0 (𝐵𝑦 𝑠𝑝𝑙𝑖𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚)

2𝑥2 − 6𝑥 − 6𝑥 + 3 = 0
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2𝑥 × 2𝑥 − 2 × 3 × 𝑥 − 2 × 3 × 𝑥 + 3 × 3 = 0

2𝑥 2𝑥 − 3 − 3 2𝑥 − 3 = 0

2𝑥 − 3 2𝑥 − 3 = 0

2𝑥 − 3 = 0

2𝑥 = 3

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥 =
3

2

𝑜𝑟 2𝑥 − 3 = 0

𝑜𝑟 2𝑥 = 3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟐𝟖: 𝑺𝒐𝒍𝒗𝒆: 𝟐𝒎𝟐 + 𝟏𝟗𝒎 + 𝟑𝟎 = 𝟎

2𝑚2 + 19𝑚 + 30 = 0
+
19

×
30

415

2𝑚2 + 4𝑚 + 15𝑚 + 30 = 0

2𝑚 𝑚 + 2 + 15 𝑚 + 2 = 0

𝑚 + 2 2𝑚 + 15 = 0

𝑚 + 2 = 0

𝑚 = −
15

2

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 − 2, −
15

2

𝑚 = −2

, 2𝑚 + 15 = 0

, 2𝑚 = −15

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟐𝟗: 𝑺𝒐𝒍𝒗𝒆 𝒙𝟒 − 𝟏𝟑𝒙𝟐 + 𝟒𝟐 = 𝟎

𝑥4 − 13𝑥2 + 42 = 0

𝐿𝑒𝑡 𝑥2 = 𝑎

(𝑥2)2 − 13𝑥2 + 42 = 0

𝑎2 − 13𝑎 + 42 = 0

+
−13

×
42

−6−7

𝑎 − 7 = 0

𝑎 − 7 𝑎 − 6 = 0

𝑎 = 7

, 𝑎 − 6 = 0

, 𝑎 = 6

𝑆𝑖𝑛𝑐𝑒 𝑎 = 𝑥2

𝑥2 = 7 𝑥 = ± 7⟹

𝑥2 = 6 𝑥 = ± 6⟹

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝑥 = ± 7, ± 6

𝐿𝑒𝑡

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟑𝟎: 𝑺𝒐𝒍𝒗𝒆:
𝒙

𝒙 − 𝟏
+

𝒙 − 𝟏

𝒙
= 𝟐

𝟏

𝟐

𝑦 =
𝑥

𝑥 − 1

1

𝑦
=

𝑥 − 1

𝑥
𝑡ℎ𝑒𝑛
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𝑥

𝑥 − 1
+

𝑥 − 1

𝑥
= 2

1

2
𝑦 +

1

𝑦
⟹ =

5

2
𝑦2 + 1

𝑦
=

5

2
⟹

+
−5

×
4

−4−12𝑦2 + 2 = 5𝑦 ⟹ 2𝑦2 − 5𝑦 + 2 = 0

2𝑦2 − 1𝑦 − 4𝑦 + 2 = 0 ⟹ 𝑦 2𝑦 − 1 − 2 2𝑦 − 1 = 0

2𝑦 − 1 𝑦 − 2 = 0 ⟹ 2𝑦 − 1 = 0 , 𝑦 − 2 = 0

2𝑦 = 1 , 𝑦 = 2

𝑦 =
1

2

𝑝𝑢𝑡 𝑦 =
1

2
𝑖𝑛 𝑦 =

𝑥

𝑥 − 1
1

2
=

𝑥

𝑥 − 1
⟹

𝑥

𝑥 − 1
=

1

2
⟹ 2𝑥 = 𝑥 − 1 ⟹ 2𝑥 − 𝑥 = −1

𝑥 = −1

𝑥 = 2

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝑥 = −1, 2

𝑥

𝑥 − 1
= 22 =

𝑥

𝑥 − 1
⟹ 𝑥 = 2 𝑥 − 1

2𝑥 − 𝑥 = 2

⟹

𝑥 = 2𝑥 − 2 ⟹

𝑝𝑢𝑡 𝑦 = 2 𝑖𝑛 𝑦 =
𝑥

𝑥 − 1

𝟏. 𝑺𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒃𝒚 𝒇𝒂𝒄𝒕𝒐𝒓𝒊𝒛𝒂𝒕𝒊𝒐𝒏 𝒎𝒆𝒕𝒉𝒐𝒅

𝒊) 𝟒𝒙𝟐 − 𝟕𝒙 − 𝟐 = 𝟎 𝒊𝒊𝒊) 𝒂 𝒂 − 𝟕 = 𝟑 𝟐

𝒗) 𝟐𝒙𝟐 − 𝒙 +
𝟏

𝟖
= 𝟎

𝑖 4𝑥2 − 7𝑥 − 2 = 0

𝒊𝒊)𝟑 𝒑𝟐 − 𝟔 = 𝒑(𝒑 + 𝟓)

𝒊𝒗) 𝟐𝒙𝟐 + 𝟕𝒙 + 𝟓 𝟐 = 𝟎

4𝑥2 − 8𝑥 + 𝑥 − 2 = 0

+
−7

×
−8

1−8
⟹ 4𝑥 𝑥 − 2 + 1 𝑥 − 2 = 0

4𝑥 + 1 𝑥 − 2 = 0 ⟹ 4𝑥 + 1 = 0 , 𝑥 − 2 = 0

𝑥 = −
1

4

4𝑥 = −1 , 𝑥 = 2

𝑅𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 −
1

4
, 2

𝒊𝒊) 𝟑 𝒑𝟐 − 𝟔 = 𝒑(𝒑 + 𝟓)

3𝑝2 − 18 = 𝑝2 + 5𝑝

3𝑝2 − 18 − 𝑝2 − 5𝑝 = 0 ⟹ 2𝑝2 − 5𝑝 − 18 = 0

2𝑝2 + 4𝑝 − 9𝑝 − 18 = 0 ⟹ 2𝑝 𝑝 + 2 − 9 𝑝 + 2 = 0

+
−5

×
−36

−94

2𝑝 − 9 𝑝 + 2 = 0 ⟹ 2𝑝 − 9 = 0 , 𝑝 + 2 = 0

2𝑝 = 9, 𝑝 = −2 162
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𝑝 =
9

2

𝑅𝑜𝑜𝑡𝑠 𝑎𝑟𝑒
9

2
, −2

𝑆𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠

𝑎2 − 7𝑎 − 18 = 0

𝑎 − 9 𝑎 + 2 = 0

𝑎 = 9

𝑅𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 9, −2

𝒊𝒊𝒊) 𝒂 𝒂 − 𝟕 = 𝟑 𝟐

𝑎2 − 7𝑎 = 18

𝑎 − 9 = 0 , 𝑎 + 2 = 0

, 𝑎 = −2

+
−7

×
−18

2−9
𝑎 𝑎 − 7 = 3 2

𝑎 𝑎 − 7
2

= 3 2
2

⟹ 𝑎 𝑎 − 7 = 9 × 2

⟹

⟹

𝒊𝒗) 𝟐𝒙𝟐 + 𝟕𝒙 + 𝟓 𝟐 = 𝟎

2𝑥2 + 2𝑥 + 5𝑥 + 5 2 = 0

2𝑥 𝑥 + 2 𝑥 + 2 2𝑥 + 5 = 0

2𝑥 + 5 = 0

2𝑥 = −5

∴ 𝑅𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 −
5

2
, − 2

, 𝑥 + 2 = 0

𝑥 = −
5

2

, 𝑥 = − 2

+
7

×
10

52

2𝑥2 + 7𝑥 + 5 2 = 0

⟹ 2𝑥2 + 2 × 2𝑥 + 5𝑥 + 5 2 = 0

+ 5 𝑥 + 2 = 0 ⟹

16𝑥2 − 8𝑥 + 1 = 0

16𝑥2 − 4𝑥 − 4𝑥 + 8 = 0

𝒗) 𝟐𝒙𝟐 − 𝒙 +
𝟏

𝟖
= 𝟎 +

−8
×
16

−4−4

(𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒 𝑏𝑦 8)

2𝑥2 − 𝑥 +
1

8
= 0 ⟹

⟹ 4𝑥 4𝑥 − 1 − 1 4𝑥 − 1 = 0

4𝑥 − 1 4𝑥 − 1 = 0 4𝑥 − 1 = 0

∴ 𝑇ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑖𝑠
1

4

, 4𝑥 − 1 = 0

4𝑥 = 1 , 4𝑥 = 1

𝑥 =
1

4

⟹
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𝟐. 𝑻𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒗𝒐𝒍𝒍𝒆𝒚 𝒃𝒂𝒍𝒍 𝒕𝒉𝒂𝒕 𝒎𝒖𝒔𝒕 𝒃𝒆 𝒔𝒄𝒉𝒆𝒅𝒖𝒍𝒆𝒅 𝒊𝒏 𝒂 𝒍𝒆𝒂𝒈𝒖𝒆 𝒃𝒚

𝑮 𝒏 =
𝒏𝟐 − 𝒏

𝟐
𝒘𝒉𝒆𝒓𝒆 𝒆𝒂𝒄𝒉 𝒕𝒆𝒂𝒎 𝒑𝒍𝒂𝒚𝒔 𝒘𝒊𝒕𝒉 𝒆𝒗𝒆𝒓𝒚 𝒐𝒕𝒉𝒆𝒓 𝒕𝒆𝒂𝒎 𝒆𝒙𝒂𝒄𝒕𝒍𝒚

𝒐𝒏𝒄𝒆.𝑨 𝒍𝒆𝒂𝒈𝒖𝒆 𝒔𝒄𝒉𝒆𝒅𝒖𝒍𝒆𝒔 𝟏𝟓 𝒈𝒂𝒎𝒆𝒔.𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒕𝒆𝒂𝒎𝒔 𝒂𝒓𝒆 𝒊𝒏 𝒕𝒉𝒆
𝒍𝒆𝒂𝒈𝒖𝒆?

𝐺 𝑛 =
𝑛2 − 𝑛

2
= 15

𝑛2 − 𝑛 = 30
𝑛 − 6 𝑛 + 5 = 0

𝑛 = 6
∴ 𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑙𝑒𝑎𝑔𝑢𝑒 = 6

⟹ 𝑛2 − 𝑛 − 30 = 0

𝑛 − 6 = 0, 𝑛 + 5 = 0
, 𝑛 = −5

+
−1

×
−30

5−6
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𝑥2 − 3𝑥 − 2 = 0 𝑥2 − 3𝑥 = 2

𝑥2 − 3𝑥

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟑𝟏: 𝑺𝒐𝒍𝒗𝒆 𝒙𝟐 − 𝟑𝒙 − 𝟐 = 𝟎

= 2 = 2 +
9

4

⟹

+
3

2

2

+
3

2

2

⟹ 𝑥 −
3

2

2

𝑥 −
3

2

2

=
8 + 9

4
⟹ 𝑥 −

3

2

2

=
17

4

𝑥 −
3

2
=

17

4
⟹ 𝑥 −

3

2
= ±

17

2

𝑥 =
3

2
+

17

2
𝑜𝑟 𝑥 =

3

2
−

17

2

∴ 𝑥 =
3 + 17

2
,
3 − 17

2

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟑. 𝟏𝟏

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟑𝟐: 𝑺𝒐𝒍𝒗𝒆 𝟐𝒙𝟐 − 𝒙 − 𝟏 = 𝟎

2𝑥2 − 𝑥 − 1 = 0 𝑥2 −
𝑥

2
−

1

2
= 0

÷ 2
⟹

𝑥 −
1

4

2

=
9

16

1
2
2

=
1

2
×

1

2
=

1

4

𝑥2 −
𝑥

2
=

1

2𝑥2 −
𝑥

2
=

1

2
⟹ +

1

4

2

+
1

4

2

𝑥 −
1

4

2

=
1

2
+

1

16
⟹ 𝑥 −

1

4

2

=
8 + 1

16

⟹ 𝑥 −
1

4
=

9

16
⟹ 𝑥 −

1

4
= ±

3

4

𝑥 =
1

4
±

3

4
⟹ 𝑥 =

1 ± 3

4
⟹ 𝑥 =

1 + 3

4
, 𝑥 =

1 − 3

4

𝑥 =
4

4
, 𝑥 =

−2

4
𝑥 = 1, −

1

2
⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟑𝟑: 𝑺𝒐𝒍𝒗𝒆 𝒙𝟐 + 𝟐𝒙 − 𝟐 = 𝟎 𝒃𝒚 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 𝒎𝒆𝒕𝒉𝒐𝒅

𝐶𝑜𝑚𝑝𝑎𝑟𝑒:

𝑎 = 1,

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑥2 + 2𝑥 − 2 = 0

𝑐 = −2𝑏 = 2,

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎
⟹ 𝑥 =

−2 ± (−2)2 − 4(1)(−2)

2(1)
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𝑥 =
−2 ± 4 + 8

2
⟹ 𝑥 =

−2 ± 12

2
⟹ 𝑥 =

−2 ± 4 × 3

2

𝑥 =
−2 ± 2 3

2
⟹ 𝑥 =

2 −1 ± 3

2
𝑥 = −1 ± 3⟹

∴ 𝑥 = −1 + 3, −1 − 3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟑𝟒: 𝑺𝒐𝒍𝒗𝒆 𝟐𝒙𝟐 − 𝟑𝒙 − 𝟑 = 𝟎 𝒃𝒚 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 𝒎𝒆𝒕𝒉𝒐𝒅

𝐶𝑜𝑚𝑝𝑎𝑟𝑒:

2𝑥2 − 3𝑥 − 3 = 0

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0
𝑎 = 2,

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎

𝑐 = −3𝑏 = −3,

⟹ 𝑥 =
−(−3) ± (−3)2−4(2)(−3)

2(2)

𝑥 =
3 ± 9 + 24

2
⟹ 𝑥 =

3 ± 33

2

𝑥 =
3 + 33

4
,
3 − 33

4
𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒,

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟑𝟓: 𝑺𝒐𝒍𝒗𝒆 𝟑𝒑𝟐 + 𝟐 𝟓 − 𝟓 = 𝟎 𝒃𝒚 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 𝒎𝒆𝒕𝒉𝒐𝒅

𝐶𝑜𝑚𝑝𝑎𝑟𝑒:

3𝑝2 + 2 5 − 5 = 0

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑎 = 3, 𝑐 = −5𝑏 = 2 5,

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎
⟹ 𝑥 =

−2 5 ± 2 5
2

− 4(3)(−5)

2(3)

𝑥 =
−2 5 ± 4 × 5 + 60

6
⟹ 𝑥 =

−2 5 ± 20 + 60

6

𝑥 =
−2 5 ± 80

6
⟹ 𝑥 =

−2 5 ± 16 × 5

6
⟹ 𝑥 =

−2 5 ± 4 5

6

2

𝑥 =
− 5 ± 2 5

3
⟹ 𝑥 =

− 5 + 2 5

3
,
− 5 − 2 5

3
⟹ 𝑥 =

5

3
,
−3 5

3

3

𝑥 =
5

3
, − 5𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒,

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟑𝟔: 𝑺𝒐𝒍𝒗𝒆 𝒑𝒒𝒙𝟐 − (𝒑 + 𝒒)𝟐𝒙 + (𝒑 + 𝒒)𝟐= 𝟎 𝒃𝒚 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 𝒎𝒆𝒕𝒉𝒐𝒅

𝑥 = −
𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎

𝑎 = 𝑝𝑞, 𝑐 = (𝑝 + 𝑞)2𝑏 = −(𝑝 + 𝑞)2 ,
𝐶𝑜𝑚𝑝𝑎𝑟𝑒:

𝑝𝑞𝑥2 − (𝑝 + 𝑞)2𝑥 + (𝑝 + 𝑞)2= 0

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0
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𝑥 =
−[−(𝑝 + 𝑞)2ሿ ± −(𝑝 + 𝑞)2 2 − 4(𝑝𝑞)(𝑝 + 𝑞)2

2(𝑝𝑞)

𝑥 =
(𝑝 + 𝑞)2 ± (𝑝 + 𝑞)4 − 4(𝑝𝑞)(𝑝 + 𝑞)2

2(𝑝𝑞)

=
(𝑝 + 𝑞)2 ± (𝑝 + 𝑞)2 [ 𝑝 + 𝑞 2− 4𝑝𝑞ሿ

2𝑝𝑞

𝑥 =
(𝑝 + 𝑞)2± (𝑝 + 𝑞)2[𝑝2 + 𝑞2 + 2𝑝𝑞 − 4𝑝𝑞ሿ

2𝑝𝑞

=
(𝑝 + 𝑞)2± (𝑝 + 𝑞)2[𝑝2 + 𝑞2 − 2𝑝𝑞ሿ

2𝑝𝑞

𝑥 =
(𝑝 + 𝑞)2± (𝑝 + 𝑞)2(𝑝 − 𝑞)2

2𝑝𝑞
=

(𝑝 + 𝑞)2 ± (𝑝 + 𝑞)(𝑝 − 𝑞)

2𝑝𝑞

𝑥 =
(𝑝 + 𝑞)2± (𝑝 + 𝑞)(𝑝 − 𝑞)

2𝑝𝑞
⟹ 𝑥 =

𝑝 + 𝑞 𝑝 + 𝑞 ± 𝑝 − 𝑞

2(𝑝𝑞)

𝑥 =
𝑝 + 𝑞 𝑝 + 𝑞 + 𝑝 − 𝑞

2𝑝𝑞
,

𝑝 + 𝑞 𝑝 + 𝑞 − 𝑝 + 𝑞

2𝑝𝑞

∴ 𝑥 =
𝑝 + 𝑞

2𝑝𝑞
× 2𝑝 ,

𝑝 + 𝑞

2𝑝𝑞
× 2𝑞 ⟹ 𝑥 =

𝑝 + 𝑞

𝑞
,
𝑝 + 𝑞

𝑝

𝟏. 𝑺𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒂 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒃𝒚 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒊𝒏𝒈 𝒕𝒉𝒆
𝒔𝒒𝒖𝒂𝒓𝒆 𝒎𝒆𝒕𝒉𝒐𝒅

𝒊) 𝟗𝒙𝟐 − 𝟏𝟐𝒙 + 𝟒 = 𝟎

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 9𝑥2 − 12𝑥 + 4 = 0

9𝑥2 − 12𝑥 = −4

𝑥2 −
12

9
𝑥

÷ 𝑏𝑦 9

= −
4

9

4

3
⟹ 𝑥2 −

4

3
𝑥 = −

4

9

4
3
2

=
4

3
×

1

2
=

2

3

𝑥2 −
4

3
𝑥 +

2

3

2

𝑥 −
2

3

2

𝑥 −
2

3

2

𝑥 −
2

3
𝑥 −

2

3
= 0

⟹

= 0 ⟹

= −
4

9
+

2

3

2

= −
4

9
+

4

9

⟹ 𝑥 =
2

3
,
2

3

𝑥 = ൗ2
3 , ൗ2

3∴ 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑠𝑒𝑡
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𝑖𝑖) 𝐺𝑖𝑣𝑒𝑛 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠
5𝑥 + 7

𝑥 − 1
5𝑥 + 7 5𝑥 + 7

𝒊𝒊)
𝟓𝒙 + 𝟕

𝒙 − 𝟏
= 𝟑𝒙 + 𝟐

= 3𝑥 + 2

⟹= (3𝑥 + 2)(𝑥 − 1) = 3𝑥2− 3𝑥 + 2𝑥 − 2

5𝑥 + 7 = 3𝑥2 − 𝑥 − 2 ⟹ 0 = 3𝑥2 − 5𝑥 − 7 − 𝑥 − 2

3𝑥2 − 6𝑥 − 9 = 0
÷ 3 ⟹ 𝑥2 − 2𝑥 − 3 = 0

𝑥2 − 2𝑥 = 3

𝑥2 − 2𝑥 + 1 = 3 + 1

(𝑥 − 1)2 = 4 ⟹ 𝑥 − 1 = 4 ⟹ 𝑥 − 1 = ± 2

𝑥 − 1 = 2, 𝑥 − 1 = −2 ⟹ 𝑥 = 2 + 1, 𝑥 = −2 + 1

= {3, −1}

𝑥 = 3, 𝑥 = −1

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑠𝑒𝑡

𝟐. 𝑺𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒃𝒚 𝒇𝒐𝒓𝒎𝒖𝒍𝒂 𝒎𝒆𝒕𝒉𝒐𝒅

𝒊) 𝟐𝒙𝟐 − 𝟓𝒙 + 𝟐 = 𝟎

𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 2𝑥2 − 5𝑥 + 2 = 0

𝐶𝑜𝑚𝑝𝑎𝑟𝑒: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎

𝑥 =
5 ± 3

4

𝑎 = 2, 𝑐 = −2𝑏 = −5,

⟹ 𝑥 =
−(−5) ± (−5)2−4(2)(−2)

2(2)

𝑥 =
5 ± 25 − 16

4
⟹ 𝑥 =

5 ± 9

4

⟹ 𝑥 =
5 + 3

4
,
5 − 3

4
⟹ 𝑥 =

8

4
,
2

4

2 1

2

𝑥 = 2,
1

2

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 2𝑓2 − 6𝑓 + 3 2 = 0

𝒊𝒊) 𝟐𝒇𝟐 − 𝟔𝒇 + 𝟑 𝟐 = 𝟎

𝐶𝑜𝑚𝑝𝑎𝑟𝑒: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑎 = 2, 𝑐 = 3 2𝑏 = −6,

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎
⟹ 𝑥 =

6 ± −6 2 − 4( 2)(3 2)

2(3)

𝑥 =
6 ± 36 − 12 2

6
⟹ 𝑥 =

6 ± 36 − 24

2 2
⟹ 𝑥 =

6 ± 12

2 2
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𝑥 =
6 ± 4 × 3

2 2
⟹ 𝑥 =

6 ± 2 3

2 2
⟹

3

𝑥 =
3 ± 3

2

𝑥 =
3 + 3

2
,
3 − 3

2

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 3𝑦2 − 20𝑦 − 23 = 0

𝒊𝒊𝒊) 𝟑𝒚𝟐 − 𝟐𝟎𝒚 − 𝟐𝟑 = 𝟎

𝐶𝑜𝑚𝑝𝑎𝑟𝑒: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑎 = 3, 𝑐 = −23𝑏 = −20,

𝑦 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎
⟹ 𝑦 =

20 ± −20 2 − 4(3)(−23)

2(3)

𝑦 =
20 ± 400 − 4(3)(−23)

6
=

20 ± 400 + 276

6
=

20 ± 676

6

338

2

2

676

16913

1313

1

𝑦 =
20 ± 2 × 2 × 13 × 13

6
⟹ 𝑦 =

20 ± 26

6

𝑦 =
20 + 26

6
𝑦 =

46

6
,
20 − 26

6
, −

6

6
⟹

𝑦 =
23

3
, −1

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 36𝑦2 − 12𝑎𝑦 + (𝑎2 − 𝑏2) = 0

𝒊𝒗) 𝟑𝟔𝒚𝟐 − 𝟏𝟐𝒂𝒚 + (𝒂𝟐 − 𝒃𝟐 ) = 𝟎

𝐶𝑜𝑚𝑝𝑎𝑟𝑒: 𝐴𝑥2 + 𝐵𝑥 + 𝐶 = 0

𝐴 = 36, 𝐵 = −12𝑎, 𝐶 = 𝑎2 − 𝑏2

𝑦 =
−𝐵 ± 𝐵2 − 4𝐴𝐶

2𝐴
⟹ 𝑦 =

12𝑎 ± −12𝑎 2 − 4(36)(𝑎2 − 𝑏2)

2(36)

𝑦 =
12𝑎 ± 144𝑎2 − 144(𝑎2 − 𝑏2)

72

𝑦 =
12𝑎 ± 144𝑏 2

72
=

12𝑎 ± 12𝑏

72

=
12𝑎 ± 144𝑎2 − 144𝑎2 + 144𝑏2)

72

⟹ 𝑦 =
12 𝑎 ± 𝑏

72 6

𝑦 =
𝑎 ± 𝑏

6
⟹ 𝑦 =

𝑎 + 𝑏

6
,
𝑎 − 𝑏

6
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𝑤ℎ𝑒𝑟𝑒 𝑑 = 11.25 𝑓𝑒𝑒𝑡

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑏𝑎𝑙𝑙 = 11.25 𝑓𝑒𝑒𝑡.
𝑑 = 11.25 𝑓𝑒𝑒𝑡

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑑𝑡 = 𝑡2 − 0.75𝑡

𝑡2 − 0.75𝑡 = 11.25 𝑡2 − 0.75𝑡 − 11.25 = 0⟹

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑒𝑎𝑐ℎ 𝑠𝑖𝑑𝑒 𝑏𝑦 100.

100𝑡2 − 75𝑡 = 1125
Divide both side by 25.

⟹ 4𝑡2 − 3𝑡 − 45 = 0

𝐶𝑜𝑚𝑝𝑎𝑟𝑒: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑎 = 4, 𝑐 = −45𝑏 = −3,

𝑡 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎
⟹ 𝑡 =

3 ± −3 2 − 4(4)(−45)

2(4)

𝟑. 𝑨 𝒃𝒂𝒍𝒍 𝒓𝒐𝒍𝒍 𝒂 𝒅𝒐𝒘𝒏 𝒂 𝒔𝒍𝒐𝒑𝒆 𝒂𝒏𝒅 𝒕𝒓𝒂𝒗𝒆𝒍𝒔 𝒂 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒅𝒕 = 𝒕𝟐 − 𝟎. 𝟕𝟓𝒕
𝒇𝒆𝒆𝒕 𝒊𝒏 𝒕 𝒔𝒆𝒄𝒐𝒏𝒅𝒔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒊𝒎𝒆 𝒘𝒉𝒆𝒏 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒕𝒓𝒂𝒗𝒆𝒍𝒍𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆
𝒃𝒂𝒍𝒍 𝒊𝒔 𝟏𝟏. 𝟐𝟓 𝒇𝒆𝒆𝒕

𝐿𝑒𝑡 𝑡 𝑏𝑒 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑤ℎ𝑒𝑛 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑏𝑎𝑙𝑙 𝑖𝑠
11.25 𝑓𝑒𝑒𝑡.

𝑡 =
3 ± 9 + (16)(45)

8 ⟹ 𝑡 =
3 ± 729

8
⟹ 𝑡 =

3 ± 27

8

𝑡 =
3 + 27

8
,
3 − 27

8
⟹ 𝑡 =

30

8
,
−24

8
⟹ 𝑡 =

15

4
, −3

∴ 𝑡 = 3.75, 𝑡 = −3 𝐵𝑢𝑡⟹ 𝑡 ≠ −3
∴ 𝑡 = 3.75 𝑠𝑒𝑐

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟑𝟕: 𝑻𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇 𝑲𝒖𝒎𝒂𝒓𝒂𝒏′𝒔 𝒂𝒈𝒆 𝒊𝒏 𝒚𝒆𝒂𝒓𝒔 𝒕𝒘𝒐 𝒚𝒆𝒂𝒓𝒔
𝒂𝒈𝒐 𝒉𝒊𝒔 𝒂𝒈𝒆 𝒇𝒐𝒖𝒓 𝒚𝒆𝒂𝒓𝒔 𝒇𝒓𝒐𝒎 𝒏𝒐𝒘 𝒊𝒔 𝒐𝒏𝒆 𝒎𝒐𝒓𝒆 𝒕𝒉𝒂𝒏 𝒕𝒘𝒊𝒄𝒆 𝒉𝒊𝒔 𝒑𝒓𝒆𝒔𝒆𝒏𝒕
𝒂𝒈𝒆.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒉𝒊𝒔 𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒂𝒈𝒆?

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 𝐾𝑢𝑚𝑎𝑟𝑎𝑛′𝑠 𝑏𝑒 𝑥 𝑦𝑒𝑎𝑟𝑠

𝑇𝑤𝑜 𝑦𝑒𝑎𝑟𝑠 𝑎𝑔𝑜, ℎ𝑖𝑠 𝑎𝑔𝑒 = 𝑥 − 2 𝑦𝑒𝑎𝑟𝑠

𝐹𝑜𝑢𝑟 𝑦𝑒𝑎𝑟𝑠 𝑓𝑟𝑜𝑚 𝑛𝑜𝑤,ℎ𝑖𝑠 𝑎𝑔𝑒 = 𝑥 + 4 𝑦𝑒𝑎𝑟𝑠

𝐺𝑖𝑣𝑒𝑛: 𝑥 − 2 𝑥 + 4 = 1 + 2𝑥

𝑥2 + 4𝑥 − 2𝑥 − 8 = 1 + 2𝑥 ⟹ 𝑥2 + 2𝑥 − 8 = 1 + 2𝑥

𝑥2 + 2𝑥 − 8 − 1 − 2𝑥 = 0 ⟹ 𝑥2 − 8 − 1 = 0

𝑥2 − 9 = 0 ⟹ 𝑥2 − 32 = 0 ⟹ 𝑥 + 3 𝑥 − 3 = 0

𝑥 + 3 = 0, 𝑥 − 3 = 0 ⟹ 𝑥 = −3, 𝑥 = 3

∴ 𝑥 = 3 (𝑥 = −3 𝑖𝑠 𝑛𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 , 𝑠𝑖𝑛𝑐𝑒 𝑎𝑔𝑒 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒)

𝐾𝑢𝑚𝑎𝑟𝑎𝑛′𝑠 𝑎𝑔𝑒 𝑖𝑠 3 𝑦𝑒𝑎𝑟𝑠

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟑. 𝟏𝟐
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟑𝟖: 𝑨 𝒍𝒂𝒅𝒅𝒆𝒓 𝟏𝟕 𝒇𝒆𝒆𝒕 𝒍𝒐𝒏𝒈 𝒊𝒔 𝒍𝒆𝒂𝒏𝒊𝒏𝒈 𝒂𝒈𝒂𝒊𝒏𝒔𝒕 𝒂 𝒘𝒂𝒍𝒍. 𝑰𝒇 𝒂
𝒍𝒂𝒅𝒅𝒆𝒓, 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍 𝒘𝒂𝒍𝒍 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒇𝒍𝒐𝒐𝒓 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒂𝒍𝒍 𝒕𝒐 𝒕𝒉𝒆
𝒍𝒂𝒅𝒅𝒆𝒓 𝒇𝒓𝒐𝒎 𝒂 𝒓𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒂𝒍𝒍 𝒘𝒉𝒆𝒓𝒆 𝒕𝒉𝒆 𝒕𝒐𝒑
𝒐𝒇 𝒕𝒉𝒆 𝒍𝒂𝒅𝒅𝒆𝒓 𝒎𝒆𝒆𝒕𝒔 𝒊𝒇 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒂𝒅𝒅𝒆𝒓 𝒊𝒔
𝟕 𝒇𝒆𝒆𝒕 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒂𝒍𝒍

𝐿𝑒𝑡 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑎𝑙𝑙 𝐴𝐵 = 𝑥 𝑓𝑒𝑒𝑡

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑏𝑜𝑡𝑡𝑜𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑑𝑑𝑒𝑟 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑤𝑎𝑙𝑙 ,
𝐵𝐶 = 𝑥 − 7 𝑓𝑡

𝐵𝑦 𝑝𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑎𝑠 𝑡ℎ𝑒𝑜𝑟𝑎𝑚, 𝐴𝐶2 = 𝐴𝐵2 + 𝐵𝐶2

(17)2 = 𝑥2 + (𝑥 − 7)2

289 = 𝑥2 + 𝑥2 − 14𝑥 + 49

𝐿𝑒𝑛𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑑𝑑𝑒𝑟, 𝐴𝐶 = 17𝑓𝑡

𝐶

𝐴

𝐵𝑥 − 7 𝑓𝑡

⟹ 289 − 49 = 2𝑥2 − 14𝑥

240 = 2𝑥2 − 14𝑥
÷ 2

⟹ 𝑥2 − 7𝑥 = 120 ⟹ 𝑥2 − 7𝑥 − 120 = 0

×
−120

+
−7
−15 8

ℎ𝑒𝑛𝑐𝑒 𝑥 − 15 𝑥 + 8 = 0 ⟹ 𝑥 = 15, 𝑥 = −8

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑙𝑙 𝐴𝐵 = 15 𝑓𝑡
(𝑅𝑒𝑗𝑒𝑐𝑡𝑖𝑛𝑔 − 8 𝑎𝑠 ℎ𝑒𝑖𝑔ℎ𝑡 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟑𝟗: 𝑨 𝒇𝒍𝒐𝒄𝒌 𝒐𝒇 𝒔𝒘𝒂𝒏𝒔 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒅 𝒙𝟐 𝒎𝒆𝒎𝒃𝒆𝒓𝒔. 𝑨𝒔 𝒄𝒍𝒐𝒖𝒅𝒔
𝒈𝒂𝒕𝒆𝒉𝒆𝒓𝒆𝒅,𝟏𝟎𝒙 𝒘𝒆𝒏𝒕 𝒕𝒐 𝒂 𝒍𝒂𝒌𝒆 𝒂𝒏𝒅 𝒐𝒏𝒆 𝒆𝒊𝒈𝒉𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒎𝒆𝒎𝒃𝒆𝒓𝒔 𝒇𝒍𝒆𝒘
𝒂𝒘𝒂𝒚 𝒕𝒐 𝒂 𝒈𝒂𝒓𝒅𝒆𝒏.𝑻𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒓𝒆𝒆 𝒑𝒂𝒊𝒓𝒔 𝒑𝒍𝒂𝒚𝒆𝒅 𝒂𝒃𝒐𝒖𝒕 𝒊𝒏 𝒕𝒉𝒆
𝒘𝒂𝒕𝒆𝒓. 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒔𝒘𝒂𝒏𝒔 𝒘𝒆𝒓𝒆 𝒕𝒉𝒆𝒓𝒆 𝒊𝒏 𝒕𝒐𝒕𝒂𝒍

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑥2 𝑠𝑤𝑎𝑛𝑠

𝐴𝑠 𝑝𝑒𝑟 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑑𝑎𝑡𝑎: 𝑥2 −10𝑥 −
1

8
𝑥2 = 6

8𝑥2 − 80𝑥 − 𝑥2 = 48

𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑦 8 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

7𝑥2 − 80𝑥 − 48 = 0⟹

𝑎 = 7, 𝑏 = −80, 𝑐 = −48

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎
=

80 ± −80 2 − 4 7 (−48)

14

=
80 ± 6400 − 4 7 (−48)

14
=

80 ± 6400 + 1344

14
=

80 ± 7744

14

=
80 ± 88

14
=

80 + 88

14
,

80 − 88

14

𝐻𝑒𝑟𝑒 𝑥 = − ൗ4
7 𝑖𝑠 𝑛𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑎𝑠 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑤𝑎𝑛𝑠 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

𝐻𝑒𝑛𝑐𝑒 𝑥 = 12. 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑤𝑎𝑛𝑠 𝑖𝑠𝑥2 = 144

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟 𝑥 = 12, − ൗ4
7

𝑥 = −
8

14
,
168

14
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟎: 𝑨 𝒑𝒂𝒔𝒔𝒂𝒏𝒈𝒆𝒓 𝒕𝒓𝒂𝒊𝒏 𝒕𝒂𝒌𝒆𝒔 𝟏 𝒉𝒓 𝒎𝒐𝒓𝒆 𝒕𝒉𝒂𝒏 𝒂𝒏 𝒆𝒙𝒑𝒓𝒆𝒔𝒔
𝒕𝒓𝒂𝒊𝒏 𝒕𝒐 𝒕𝒓𝒂𝒗𝒆𝒍 𝒂 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝟐𝟒𝟎𝒌𝒎 𝒇𝒓𝒐𝒎 𝒄𝒉𝒆𝒏𝒏𝒂𝒊 𝒕𝒐 𝒗𝒊𝒓𝒖𝒅𝒉𝒂𝒄𝒉𝒂𝒍𝒂𝒎.
𝑻𝒉𝒆 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒕𝒓𝒂𝒊𝒏 𝒊𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝒕𝒉𝒂𝒕 𝒐𝒇 𝒂𝒏 𝒆𝒙𝒑𝒓𝒆𝒔𝒔 𝒕𝒓𝒂𝒊𝒏 𝒃𝒚 𝟐𝟎 𝒌𝒎 𝒑𝒆𝒓
𝒉𝒐𝒖𝒓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒃𝒐𝒕𝒉 𝒕𝒉𝒆 𝒕𝒓𝒂𝒊𝒏𝒔.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟 𝑡𝑟𝑎𝑖𝑛 𝑏𝑒 𝑥 𝑘𝑚/ℎ𝑟

𝑇ℎ𝑒𝑛 𝑡ℎ𝑒 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑒𝑥𝑝𝑟𝑒𝑠𝑠 𝑡𝑟𝑎𝑖𝑛 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑥 + 20 𝑘𝑚/ℎ𝑟

𝑇𝑖𝑚𝑒 𝑇𝑎𝑘𝑒𝑛 𝑏𝑦 𝑡ℎ𝑒 𝑝𝑎𝑠𝑠𝑎𝑛𝑔𝑒𝑟 𝑡𝑜 𝑐𝑜𝑣𝑒𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 240 𝑘𝑚 ∶ 𝑇1 =
240

𝑥
ℎ𝑟

𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑏𝑦 𝑒𝑥𝑝𝑟𝑒𝑠𝑠 𝑡𝑟𝑎𝑖𝑛 𝑡𝑜 𝑐𝑜𝑣𝑒𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 240 𝑘𝑚 ∶ 𝑇2 =
240

𝑥 + 20
ℎ𝑟

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑇1 − 𝑇2 = 1

240

𝑥
−

240

𝑥 + 20
= 1 ⟹ 240

1

𝑥 + 20
−

1

𝑥
= 1

⟹240
20

𝑥2 + 20𝑥
= 1

⟹ 240
𝑥 + 20 − 𝑥

𝑥 𝑥 + 20
= 1

480

𝑥2 + 20𝑥
= 1 ⟹ 480 = 𝑥2 + 20𝑥

𝑥2 + 20𝑥 = 480 ⟹ 𝑥2 + 20𝑥 − 480 = 0 ×
−480

+
20

80 −60

𝑥 + 80 𝑥 − 60 = 0 ⟹ 𝑥 + 80 = 0, 𝑥 − 60 = 0

𝑥 = −80, 𝑥 = 60
𝑁𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟 𝑡𝑟𝑎𝑖𝑛 𝑖𝑠 𝑥 = 60 𝑘𝑚/ℎ𝑟

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠 𝑡𝑟𝑎𝑖𝑛 = 𝑥 + 20 𝑘𝑚/ℎ𝑟

= 60 + 20 𝑘𝑚/ℎ𝑟

= 80 𝑘𝑚/ℎ𝑟

𝟏. 𝑰𝒇 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒂 𝒏𝒖𝒎𝒃𝒆𝒓 𝒂𝒏𝒅 𝒊𝒕𝒔 𝒓𝒆𝒄𝒊𝒑𝒓𝒐𝒄𝒂𝒍 𝒊𝒔
𝟐𝟒

𝟓
, 𝒇𝒊𝒏𝒅

𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓

𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑎𝑛𝑑 𝑖𝑡𝑠 𝑟𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙 𝑖𝑠
1

𝑥

𝐺𝑖𝑣𝑒𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑎 𝑛𝑢𝑚𝑏𝑒𝑟 𝑎𝑛𝑑 𝑖𝑡𝑠 𝑟𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙 =
24

5

𝑥 −
1

𝑥
=

24

5
⟹

𝑥2 − 1

𝑥
=

24

5
⟹ 5𝑥2 − 5 = 24𝑥

5𝑥2 − 24𝑥 − 5 = 0 ⟹

×
−25

+
−24

1 𝑥𝑥
5𝑥2

−25

𝑥
5𝑥2

𝑥

−5
5𝑥 + 1 𝑥 − 5 = 0

5𝑥 + 1 = 0, 𝑥 − 5 = 0 ⟹ 5𝑥 = −1, 𝑥 = 5

𝑥 = −
1

5
, 5

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 5, −
1

5
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𝟐. 𝑻𝒉𝒆 𝒈𝒂𝒓𝒅𝒆𝒏 𝒎𝒆𝒂𝒔𝒖𝒓𝒊𝒏𝒈 𝟏𝟐𝒎 𝒃𝒚 𝟏𝟔𝒎 𝒊𝒔 𝒕𝒐 𝒉𝒂𝒗𝒆 𝒂 𝒑𝒆𝒅𝒆𝒔𝒕𝒓𝒊𝒂𝒏 𝒕𝒉𝒂𝒕 𝒊𝒔
𝒘 𝒎𝒆𝒕𝒆𝒓𝒔 𝒘𝒊𝒅𝒆 𝒊𝒏𝒔𝒕𝒂𝒍𝒍𝒆𝒅 𝒂𝒍𝒍 𝒕𝒉𝒆 𝒘𝒂𝒚 𝒂𝒓𝒐𝒖𝒏𝒅 𝒔𝒐 𝒕𝒉𝒂𝒕 𝒊𝒕 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒔 𝒕𝒉𝒆
𝒕𝒐𝒕𝒂𝒍 𝒂𝒓𝒆𝒂 𝒕𝒐 𝟐𝟖𝟓𝒎𝟐,𝒘𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒘𝒊𝒅𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒂𝒕𝒉𝒘𝒂𝒚?

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑒 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑎𝑟𝑑𝑒𝑛 = 16𝑚 × 12𝑚

𝐿𝑒𝑡 𝑤 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑙 𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑑𝑒𝑠𝑡𝑟𝑖𝑎𝑛 𝑝𝑎𝑡ℎ𝑤𝑎𝑦
𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎 = 285𝑚2

16 + 2𝑤 12 + 2𝑤 = 285

= 285192+ 32𝑤 + 4𝑤2+ 24𝑤

192 + 56𝑤 + 4𝑤2 − 285 = 0

4𝑤2 + 56𝑤 − 93 = 0

3722
1862
933
31

×
−372

+
56

−6 𝑤𝑤
4𝑤2

62

𝑤
4𝑤2

𝑤

31

2

−3

2

2𝑤 − 3 2𝑤 + 31 = 0

2𝑤 − 3 = 0, 2𝑤 + 31 = 0

2𝑤 = 3, 2𝑤 = −31

𝑤 =
3

2
, −

31

2

∴ 𝑤 = ൗ3
2 = 1.5 𝑚

∴ 𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑡ℎ 𝑎𝑤𝑎𝑦 = 1.5𝑚

⟹

𝑤 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

𝟑. 𝑨 𝒃𝒖𝒔 𝒄𝒐𝒗𝒆𝒓𝒔 𝒂 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝟗𝟎 𝒌𝒎 𝒂𝒕 𝒂 𝒖𝒏𝒊𝒇𝒐𝒓𝒎 𝒔𝒑𝒆𝒆𝒅. 𝑯𝒂𝒅 𝒕𝒉𝒆 𝒔𝒑𝒆𝒆𝒅
𝒃𝒆𝒆𝒏 𝟏𝟓 Τ𝒌𝒎 𝒉𝒓 𝒎𝒐𝒓𝒆 𝒊𝒕 𝒘𝒐𝒖𝒍𝒅 𝒉𝒂𝒗𝒆 𝒕𝒂𝒌𝒆𝒏 𝟑𝟎 𝒎𝒊𝒏𝒖𝒕𝒆𝒔 𝒍𝒆𝒔𝒔 𝒇𝒐𝒓 𝒕𝒉𝒆
𝒋𝒐𝒖𝒓𝒏𝒆𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒐𝒓𝒊𝒈𝒊𝒏𝒂𝒍 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒖𝒔.

𝐿𝑒𝑡 𝑥 Τ𝑘𝑚 ℎ𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑢𝑠
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝑎 𝐵𝑢𝑠 = 90 𝑘𝑚

∴ 30 𝑚𝑖𝑛 =
1

2
ℎ𝑟

𝑆𝑝𝑒𝑒𝑑 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑖𝑚𝑒

𝑇𝑖𝑚𝑒 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑠𝑝𝑒𝑒𝑑

"𝐿𝑒𝑡 𝑇1 𝑏𝑒 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑐𝑜𝑣𝑒𝑟 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝑜𝑓 90𝑘𝑚 𝑖𝑛 𝑥 𝑠𝑝𝑒𝑒𝑑"

𝑇1 =
90

𝑥
… 1

"𝐿𝑒𝑡 𝑇2 𝑏𝑒 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑐𝑜𝑣𝑒𝑟 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 90𝑘𝑚 𝑖𝑛 𝑥 + 15 𝑠𝑝𝑒𝑒𝑑"

𝑇2 =
90

𝑥 + 15
… 2

𝑇2 − 𝑇1 = 30𝑚𝑖𝑛𝑠 𝑇1 − 𝑇2 =
1

2
ℎ𝑟⟹

90

𝑥 + 15
−

90

𝑥
=

1

2
⟹ 90

1

𝑥 + 15
−

1

𝑥
=

1

2

90
1

𝑥
−

1

𝑥 + 15
=

1

2
⟹

𝑥 𝑥 + 15
90

𝑥 + 15 − 𝑥
=

1

2

90
15

𝑥 𝑥 + 15
=

1

2
⟹

1350

𝑥2 + 15𝑥
=

1

2
⟹ 1350 × 2 = 𝑥2 + 15𝑥

−270015

−4560

+ ×
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BLUE STARS HR.SEC SCHOOL

𝑥 + 60 𝑥 − 45 = 0

𝑥2 + 15𝑥 = 2700 ⟹ 𝑥2 + 15𝑥 − 2700 = 0
27002
13502

6753
2253
753
255

55
1

⟹ 𝑥 + 60 = 0 , 𝑥 − 45 = 0

𝑥 = −60 , 𝑥 = 45

𝑆𝑝𝑒𝑒𝑑 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

∴ 𝑇ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟 𝑖𝑠 75 𝑘𝑚/ℎ𝑟.

𝟒. 𝑨 𝒈𝒊𝒓𝒍 𝒊𝒔 𝒕𝒘𝒊𝒄𝒆 𝒂𝒔 𝒐𝒍𝒅 𝒂𝒔 𝒉𝒆𝒓 𝒔𝒊𝒔𝒕𝒆𝒓. 𝑭𝒊𝒗𝒆 𝒚𝒆𝒂𝒓𝒔 𝒉𝒆𝒏𝒄𝒆, 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒐𝒇
𝒕𝒉𝒆𝒊𝒓 𝒂𝒈𝒆𝒔 𝒊𝒏 𝒚𝒆𝒂𝒓𝒔 𝒘𝒊𝒍𝒍 𝒃𝒆 𝟑𝟕𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆𝒊𝒓 𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒂𝒈𝒆

𝑥 = 2𝑦

2𝑦2 + 10𝑦 + 5𝑦 + 25 = 375

𝑦 𝑐𝑎𝑛′𝑡 𝑏𝑒 − 𝑣𝑒

𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 𝑎 𝑔𝑖𝑟𝑙 𝑎𝑛𝑑 𝑦 𝑏𝑒 𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 ℎ𝑒𝑟 𝑠𝑖𝑠𝑡𝑒𝑟

𝑁𝑜𝑤 𝑔𝑖𝑟𝑙 𝑎𝑔𝑒 = 𝑡𝑤𝑖𝑐𝑒 𝑎𝑠 𝑜𝑙𝑑 𝑎𝑠 ℎ𝑒𝑟 𝑠𝑖𝑠𝑡𝑒𝑟
… 1

After Five year

𝐴𝑔𝑒 𝑜𝑓 𝑎 𝑔𝑖𝑟𝑙 𝐴𝑔𝑒 𝑜𝑓 ℎ𝑒𝑟 𝑠𝑖𝑠𝑡𝑒𝑟

𝑇ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑎𝑔𝑒𝑠 = 375

= 𝑥 + 5 = 𝑦 + 5

𝑥 + 5 𝑦 + 5 = 375 … 2

𝑠𝑢𝑏 𝑥 = 2𝑦 𝑖𝑛 2 ⟹ 2𝑦 + 5 𝑦 + 5 = 375

⟹ 2𝑦2 + 15𝑦 + 25 − 375 = 0

2𝑦2 + 15𝑦 − 350 = 0 ⟹

×
−700

+
15

−20 𝑦𝑦
2𝑦2

35
−10

𝑦
2𝑦2

𝑦

𝑦 − 10 2𝑦 + 35 = 0

𝑦 − 10 = 0 , 2𝑦 + 35 = 0 ⟹ 𝑦 = 10 , 2𝑦 = −35

𝑦 = −
35

2

∴ 𝑇ℎ𝑒𝑖𝑟 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒𝑠 𝑎𝑟𝑒 20, 10 𝑦𝑒𝑎𝑟𝑠 𝑜𝑙𝑑.

𝑠𝑢𝑏 𝑦 = 10 𝑖𝑛 1 𝑥 = 2𝑦

𝑥 = 2 10 ⟹ 𝑥 = 20

∴ 𝑇ℎ𝑒𝑖𝑟 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 𝑎 𝑔𝑖𝑟𝑙 ∶ 𝑥 = 20

𝑇ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑎𝑔𝑒 𝑜𝑓 ℎ𝑒𝑟 𝑠𝑖𝑠𝑡𝑒𝑟 ∶ 𝑦 = 10

𝟓. 𝑨 𝑷𝒐𝒍𝒆 𝒉𝒂𝒔 𝒕𝒐 𝒃𝒆 𝒆𝒓𝒓𝒆𝒄𝒕𝒆𝒅 𝒂𝒕 𝒂 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒕𝒉𝒆 𝒃𝒐𝒖𝒏𝒅𝒂𝒓𝒚 𝒐𝒇 𝒂 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓
𝒈𝒓𝒐𝒖𝒏𝒅 𝒐𝒇 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟐𝟎 𝒎 𝒊𝒏 𝒔𝒖𝒄𝒉 𝒂 𝒘𝒂𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒐𝒇 𝒊𝒕𝒔
𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒔 𝒇𝒓𝒐𝒎 𝒕𝒘𝒐 𝒅𝒊𝒂𝒎𝒆𝒕𝒓𝒊𝒄𝒂𝒍𝒍𝒚 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒇𝒊𝒙𝒆𝒅 𝒈𝒂𝒕𝒆𝒔 𝑷 𝒂𝒏𝒅 𝑸 𝒐𝒏
𝒕𝒉𝒆 𝒃𝒐𝒖𝒏𝒅𝒂𝒓𝒚 𝒊𝒔 𝟒𝒎.𝒊𝒔 𝒊𝒕 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒕𝒐 𝒅𝒐 𝒔𝒐?𝑰𝒇 𝒂𝒏𝒔𝒘𝒆𝒓 𝒊𝒔 𝒚𝒆𝒔 𝒂𝒕 𝒘𝒉𝒂𝒕
𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒈𝒂𝒕𝒆𝒔 𝒔𝒉𝒐𝒖𝒍𝒅 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆 𝒆𝒓𝒓𝒆𝒄𝒕𝒆𝒅

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑃𝑄 = 20 𝑚

𝐴 𝑃𝑜𝑙𝑒 ℎ𝑎𝑠 𝑡𝑜 𝑏𝑒 𝑒𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑎𝑡 𝑎 𝑝𝑜𝑖𝑛𝑡 𝑅

𝐿𝑒𝑡 𝑃𝑅 = 𝑥
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BLUE STARS HR.SEC SCHOOL

𝑇ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑜𝑓 𝑖𝑡𝑠 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠 𝑓𝑟𝑜𝑚 𝑡𝑤𝑜 𝑑𝑖𝑎𝑚𝑒𝑡𝑟𝑖𝑐𝑎𝑙𝑙𝑦
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑓𝑖𝑥𝑒𝑑 𝑔𝑎𝑡𝑒𝑠 𝑃 𝑎𝑛𝑑 𝑄 𝑜𝑛 𝑡ℎ𝑒 𝑏𝑜𝑢𝑛𝑑𝑎𝑟𝑦 = 4𝑚

𝑃𝑅 − 𝑅𝑄 = 4𝑚 ⟹ 𝑃𝑅 − 𝑅𝑄 = 4𝑚

𝑥 − 𝑅𝑄 = 4 ⟹ 𝑥 − 4 = 𝑅𝑄

𝑅𝑄 = 𝑥 − 4

𝑃𝑄2 = 𝑃𝑅2 + 𝑅𝑄2 ⟹ 202 = 𝑥2 + 𝑥 − 4 2

400 = 𝑥2 + 𝑥2 − 2 𝑥 4 + 42 ⟹ 2𝑥2 − 8𝑥 + 16 = 400

2𝑥2 − 8𝑥 + 16 − 400 = 0 ⟹ 2𝑥2 − 8𝑥 + 384 = 0

∴ 𝑃𝑜𝑙𝑒 𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑒𝑟𝑒𝑐𝑡𝑒𝑑 𝑎𝑡 𝑎 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 16𝑚, 12𝑚 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑔𝑎𝑡𝑒𝑠

2𝑥2 − 8𝑥 + 384 = 0
÷ 2

⟹ 𝑥2 − 4𝑥 − 192 = 0

−192−4

12−16

+ ×

𝑥 − 16 𝑥 + 12 = 0 ⟹ 𝑥 − 16 = 0 , 𝑥 + 12 = 0

𝑥 = 16, 𝑥 = −12 𝑥 𝑐𝑎𝑛′𝑡 𝑏𝑒 − 𝑣𝑒

∴ 𝑥 = 16 𝑚 ⟹ 𝑃𝑅 = 16𝑚

𝑅𝑄 = 𝑥 − 4 ⟹ 𝑅𝑄 = 16 − 4

𝑅𝑄 = 12𝑚

𝐺𝑟𝑜𝑢𝑝 𝑜𝑓 𝑏𝑙𝑎𝑐𝑘 𝑏𝑒𝑒𝑠 = 2𝑥2

𝟔. 𝑭𝒓𝒐𝒎 𝒂 𝒈𝒓𝒐𝒖𝒑 𝒐𝒇 𝟐𝒙𝟐 𝒃𝒍𝒂𝒄𝒌 𝒃𝒆𝒆𝒔, 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒉𝒂𝒍𝒇 𝒐𝒇 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒑
𝒘𝒆𝒏𝒕 𝒕𝒐 𝒂 𝒕𝒓𝒆𝒆. 𝑨𝒈𝒂𝒊𝒏 𝒆𝒊𝒈𝒉𝒕 − 𝒏𝒊𝒏𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒆𝒆𝒔 𝒘𝒆𝒏𝒕 𝒕𝒐 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒕𝒓𝒆𝒆.
𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒕𝒘𝒐 𝒄𝒂𝒖𝒈𝒉𝒕 𝒖𝒑 𝒊𝒏 𝒂 𝒇𝒓𝒂𝒈𝒓𝒂𝒏𝒕 𝒍𝒐𝒕𝒖𝒔. 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒃𝒆𝒆𝒔
𝒘𝒆𝒓𝒆 𝒕𝒉𝒆𝒓𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍?

𝑆𝑞𝑢𝑎𝑟𝑒 𝑟𝑜𝑜𝑡 𝑜𝑓 ℎ𝑎𝑙𝑓 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑝 =
1

2
2𝑥2

= 𝑥2 = 𝑥

𝐸𝑖𝑔ℎ𝑡 − 𝑛𝑖𝑛𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑒𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑝 =
8

9
2𝑥2

𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑒𝑒𝑠 = 2

=
16𝑥2

9

2𝑥2= 𝑥 +
16𝑥2

9
+ 2

× 𝑏𝑦 9

⟹ 18𝑥2 = 9𝑥 + 16𝑥2 + 18

18𝑥2 − 9𝑥 − 16𝑥2 − 18 = 0 ⟹ 2𝑥2 − 9𝑥 − 18 = 0

×
−36

+
−9

−12 𝑥𝑥
2𝑥2

3
−6

𝑥
2𝑥2

𝑥

𝑥 − 6 2𝑥 + 3 = 0⟹ 𝑥 − 6 = 0 , 2𝑥 + 3 = 0 ⟹ 𝑥 = 6 , 2𝑥 = −3

𝑥 = −
3

2
𝑥 𝑐𝑎𝑛′𝑡 𝑏𝑒 − 𝑣𝑒

∴ 𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑒𝑒𝑠 = 2𝑥2

= 2 62

, 𝑤ℎ𝑒𝑟𝑒 𝑥 = 6

= 2 36

= 72
175
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𝟕. 𝑴𝒖𝒔𝒊𝒄 𝒊𝒔 𝒃𝒆𝒆𝒏 𝒑𝒍𝒂𝒚𝒆𝒅 𝒊𝒏 𝒕𝒘𝒐 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒈𝒂𝒍𝒍𝒆𝒓𝒊𝒆𝒔 𝒘𝒊𝒕𝒉 𝒄𝒆𝒓𝒕𝒂𝒊𝒏 𝒈𝒓𝒐𝒖𝒑
𝒐𝒇 𝒑𝒆𝒑𝒐𝒍𝒆. 𝑰𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒈𝒂𝒍𝒍𝒆𝒓𝒚 𝒂 𝒈𝒓𝒐𝒖𝒑 𝒐𝒇 𝟒 𝒔𝒊𝒏𝒈𝒆𝒓𝒔 𝒘𝒆𝒓𝒆 𝒔𝒊𝒏𝒈𝒊𝒏𝒈 𝒊𝒏
𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒈𝒂𝒍𝒍𝒆𝒓𝒚 𝟗 𝒔𝒊𝒏𝒈𝒆𝒓𝒔 𝒘𝒆𝒓𝒆 𝒔𝒊𝒏𝒈𝒊𝒏𝒈. 𝑻𝒉𝒆 𝒕𝒘𝒐 𝒈𝒂𝒍𝒍𝒆𝒓𝒊𝒆𝒔 𝒂𝒓𝒆
𝒔𝒆𝒑𝒂𝒓𝒂𝒕𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝟕𝟎𝒎. 𝑾𝒉𝒆𝒓𝒆 𝒔𝒉𝒐𝒖𝒍𝒅 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒔𝒕𝒂𝒏𝒅 𝒇𝒐𝒓
𝒉𝒆𝒂𝒓𝒊𝒏𝒈 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒊𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒊𝒏𝒈𝒆𝒓𝒔 𝒗𝒐𝒊𝒄𝒆(𝒉𝒊𝒏𝒕:𝑻𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇
𝒕𝒉𝒆 𝒔𝒐𝒖𝒏𝒅 𝒊𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓
𝒄𝒐𝒓𝒓𝒆𝒔𝒑𝒐𝒏𝒅𝒊𝒏𝒈 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒔).

𝑙𝑒𝑡 "d" 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑔𝑎𝑙𝑙𝑒𝑟𝑦 𝑜𝑓 4 𝑠𝑖𝑛𝑔𝑒𝑟𝑠

𝑇ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑔𝑎𝑙𝑙𝑒𝑟𝑦 𝑜𝑓 9 𝑠𝑖𝑛𝑔𝑒𝑟𝑠 = 70 − 𝑑

∴ 𝐺1𝐺2 = 70m, 𝐺1𝑃 = 𝑑𝑚, 𝐺2𝑃 = 70 − 𝑑 𝑚

𝐺1 𝐺2
𝑃𝑑 70 − 𝑑

70

𝑇ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑜𝑢𝑛𝑑 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓
𝑡ℎ𝑒𝑖𝑟 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠

4

9
=

𝑑2

(70 − 𝑑)2

19600 − 560𝑑 + 4𝑑2 = 9𝑑2

4: 9 = 𝑑2:(70 − 𝑑)2 ⟹ ⟹ 4(70 − 𝑑)2= 9𝑑2

⟹ 0 = 9𝑑2 − 4𝑑2 + 560𝑑 − 19600

5𝑑2 + 560𝑑 − 19600 = 0 ⟹

÷ 5

𝑑2 + 112𝑑 − 3920 = 0

𝑑2 + 112𝑑 − 3920 = 0

−3920112

28140

+ ×

39202

19602

9802
4902
2455
497

77
1

𝑑 + 140 𝑑 − 28 = 0⟹

𝑑 + 140 = 0 , 𝑑 − 28 = 0

𝑑 = −140, 𝑑 = 28

𝑇ℎ𝑒 𝑝𝑒𝑟𝑠𝑜𝑛 𝑠ℎ𝑜𝑢𝑙𝑑 𝑠𝑡𝑎𝑛𝑑 28𝑚 𝑓𝑟𝑜𝑚 𝐺𝑎𝑙𝑙𝑒𝑟𝑦 1
∴ 𝑑 = 28 𝑚

𝑇ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑝𝑒𝑟𝑠𝑜𝑛 𝑓𝑟𝑜𝑚 𝑔𝑎𝑙𝑙𝑒𝑟𝑦 2 = 70 − 28
= 42

𝟗. 𝑻𝒉𝒆𝒓𝒆 𝒊𝒔 𝒔𝒒𝒖𝒂𝒓𝒆 𝒇𝒊𝒆𝒍𝒅 𝒘𝒉𝒐𝒔𝒆 𝒔𝒊𝒅𝒆 𝒊𝒔 𝟏𝟎𝒎.𝑨 𝒔𝒒𝒖𝒂𝒓𝒆 𝒇𝒍𝒐𝒘𝒆𝒓 𝒃𝒆𝒅 𝒊𝒔
𝒑𝒓𝒆𝒑𝒂𝒓𝒆𝒅 𝒊𝒏 𝒊𝒕𝒔 𝒄𝒆𝒏𝒕𝒓𝒆 𝒍𝒆𝒂𝒗𝒊𝒏𝒈 𝒂 𝒈𝒓𝒂𝒗𝒆𝒍 𝒑𝒂𝒕𝒉 𝒂𝒍𝒍 𝒂𝒓𝒐𝒖𝒏𝒅 𝒕𝒉𝒆 𝒇𝒍𝒐𝒘𝒆𝒓
𝒃𝒆𝒅. 𝑻𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒄𝒐𝒔𝒕 𝒐𝒇 𝒍𝒂𝒚𝒊𝒏𝒈 𝒕𝒉𝒆 𝒇𝒍𝒐𝒘𝒆𝒓 𝒃𝒆𝒅 𝒂𝒏𝒅 𝒈𝒓𝒂𝒗𝒆𝒍𝒍𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒂𝒕𝒉
𝒂 ₹𝟑 𝒂𝒏𝒅 ₹𝟒 𝒑𝒆𝒓 𝒔𝒒𝒖𝒂𝒓𝒆 𝒎𝒆𝒕𝒓𝒆 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚 𝒊𝒔 ₹𝟑𝟔𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒘𝒊𝒅𝒕𝒉 𝒐𝒇
𝒕𝒉𝒆 𝒈𝒓𝒂𝒗𝒆𝒍 𝒑𝒂𝒕𝒉

𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑟𝑎𝑣𝑒𝑙

𝑆𝑖𝑑𝑒 𝑜𝑓 𝑎 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑖𝑒𝑙𝑑 = 10𝑚

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑖𝑒𝑙𝑑 = 102 = 100𝑚2 176
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𝑆𝑖𝑑𝑒 𝑜𝑓 𝑎 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑 = 10 − 2𝑥

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑 = (10 − 2𝑥)2

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑 = 100 − 40𝑥 + 4𝑥2

= 102 − 2 10 + (2𝑥)22𝑥

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑔𝑟𝑎𝑣𝑒𝑙 𝑝𝑎𝑡ℎ

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑔𝑟𝑎𝑣𝑒𝑙 𝑝𝑎𝑡ℎ
= 100 − (100 − 40𝑥 + 4𝑥2)

= 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑖𝑒𝑙𝑑 − 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑

= 100 − 100 − 4𝑥2 + 40𝑥

𝑇ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑙𝑎𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑 Τ₹3 𝑠𝑞. 𝑚 = 3 100 − 40𝑥 + 4𝑥2

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑔𝑟𝑎𝑣𝑒𝑙 𝑝𝑎𝑡ℎ = 40𝑥 − 4𝑥2

𝑇ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑙𝑎𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑 = 300 − 120𝑥 + 12𝑥2

𝑇ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑙𝑎𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑔𝑟𝑎𝑣𝑒𝑙 𝑝𝑎𝑡ℎ Τ₹4 𝑠𝑞. 𝑚 = 4 40𝑥 − 4𝑥2

𝑇ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑙𝑎𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑔𝑟𝑎𝑣𝑒𝑙 = 160𝑥 − 16𝑥2

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑙𝑎𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑓𝑙𝑜𝑤𝑒𝑟 𝑏𝑒𝑑 𝑎𝑛𝑑 𝑔𝑟𝑎𝑣𝑒𝑙𝑙𝑖𝑛𝑔 𝑡ℎ𝑒 𝑝𝑎𝑡ℎ = ₹364

300 − 120𝑥 + 12𝑥2 + 160𝑥 − 16𝑥2 = 364

300 − 4𝑥2 + 40𝑥 − 16𝑥2 = 364

300 − 4𝑥2 + 40𝑥 − 364 = 0 ⟹ −4𝑥2 + 40𝑥 − 64 = 0
÷ −4

𝑥2 − 10𝑥 + 16 = 0
16−10

−2−8

+ ×𝑥 − 8 𝑥 − 2 = 0

𝑥 − 8 = 0 , 𝑥 − 2 = 0
𝑥 = 8, 𝑥 = 2

⟹

∴ 𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑡ℎ = 2𝑚

𝟗. 𝑻𝒘𝒐 𝒘𝒐𝒎𝒆𝒏 𝒕𝒐𝒈𝒆𝒕𝒉𝒆𝒓 𝒕𝒐𝒐𝒌 𝟏𝟎𝟎 𝒆𝒈𝒈𝒔 𝒕𝒐 𝒂 𝒎𝒂𝒓𝒌𝒆𝒓, 𝒐𝒏𝒆 𝒉𝒂𝒅 𝒎𝒐𝒓𝒆
𝒕𝒉𝒂𝒏 𝒕𝒉𝒆 𝒐𝒕𝒉𝒆𝒓. 𝑩𝒐𝒕𝒉 𝒔𝒐𝒍𝒅 𝒕𝒉𝒆𝒎 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒎𝒐𝒏𝒆𝒚. 𝑻𝒉𝒆
𝒇𝒊𝒓𝒔𝒕 𝒕𝒉𝒆𝒏 𝒔𝒂𝒊𝒅 𝒕𝒐 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅: " 𝑰𝒇 𝑰 𝒉𝒂𝒅 𝒚𝒐𝒖𝒓 𝒆𝒈𝒈𝒔,𝑰 𝒘𝒐𝒖𝒍𝒅 𝒉𝒂𝒗𝒆
𝒆𝒂𝒓𝒏𝒆𝒅 ₹15, 𝒕𝒐 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒓𝒆𝒑𝒍𝒊𝒆𝒅: 𝑰𝒇 𝑰 𝒉𝒂𝒅 𝒚𝒐𝒖𝒓 𝒆𝒈𝒈𝒔, 𝒊

𝒘𝒐𝒖𝒍𝒅 𝒉𝒂𝒗𝒆 𝒆𝒂𝒓𝒏𝒆𝒅 ₹𝟔𝟐
𝟑 𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒆𝒈𝒈𝒔 𝒅𝒊𝒅 𝒆𝒂𝒄𝒉 𝒉𝒂𝒅 𝒊𝒏 𝒕𝒉𝒆

𝒃𝒆𝒈𝒊𝒏𝒏𝒊𝒏𝒈?
𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑔𝑔𝑠 𝑜𝑓 1𝑠𝑡 𝑤𝑜𝑚𝑒𝑛 𝑎𝑛𝑑

𝐿𝑒𝑡 𝑦 𝑏𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑔𝑔𝑠 𝑜𝑓 2𝑛𝑑 𝑤𝑜𝑚𝑒𝑛

𝑥 + 𝑦 = 100

𝑮𝒊𝒗𝒆𝒏 ∶ 𝐵𝑜𝑡ℎ 𝑠𝑜𝑙𝑑 𝑡ℎ𝑒𝑚 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑚𝑜𝑛𝑒𝑦

𝐿𝑒𝑡 p 𝑎𝑛𝑑 q 𝑏𝑒 𝑡ℎ𝑒 𝑐𝑜𝑠𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑒𝑔𝑔 𝑓𝑜𝑟 𝑡ℎ𝑒 1𝑠𝑡 𝑎𝑛𝑑 2𝑛𝑑 𝑤𝑜𝑚𝑒𝑛.

𝑝𝑥 = 𝑞𝑦

⟹ 𝑦 = 100 − 𝑥

⟹ 𝑝𝑥 = 𝑞 100 − 𝑥
𝑝

𝑞
=

100 − 𝑥

𝑥
… 1

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡ℎ𝑒𝑛 𝑠𝑎𝑖𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑: If I had your eggs, I would have earned ₹15"

𝑝𝑦 = ₹15 ⟹ 𝑝 100 − 𝑥 = 15 … 2 177
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Second replied: If I had your eggs, i would have earned ₹6
2

3

𝑞𝑥 = 6
2

3
⟹ 𝑞𝑥 =

20

3
… 3

𝐷𝑖𝑣𝑖𝑑𝑒 2 & 3

𝑝 100 − 𝑥

𝑞𝑥
=

15

20
3

⟹
𝑝 100 − 𝑥

𝑞𝑥
= 15 ×

3

20

3

4

𝑝 100 − 𝑥

𝑞𝑥
=

9

4
⟹

𝑝

𝑞
=

9𝑥

4 100 − 𝑥
𝑤ℎ𝑒𝑟𝑒

𝑝

𝑞
=

100 − 𝑥

𝑥

100 − 𝑥

𝑥
=

9𝑥

4 100 − 𝑥
⟹ 4 100 − 𝑥 2 = 9𝑥2

4 𝑥2 − 2 × 100𝑥 + 1002 = 9𝑥2 ⟹ 4 𝑥2 − 200𝑥 + 10000 = 9𝑥2

4𝑥2 − 800𝑥 + 40000 = 9𝑥2 ⟹ 4𝑥2 − 800𝑥 + 40000 − 9𝑥2 = 0

𝑥2 + 160𝑥 − 8000 = 0

𝑥 + 200 𝑥 − 40 = 0

−5𝑥2 − 800𝑥 + 40000 = 0 ⟹ 5𝑥2 + 800𝑥 − 40000 = 0
÷ 5

−8000160

40−200

+ ×

⟹ 𝑥 + 200 = 0, 𝑥 − 40 = 0
𝑥 = −200, 𝑥 = 40

∴ 1𝑠𝑡 𝑊𝑜𝑚𝑒𝑛 ℎ𝑎𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑔𝑔𝑠 𝑥 = 40 𝑎𝑛𝑑

2𝑛𝑑 𝑤𝑜𝑚𝑒𝑛 ℎ𝑎𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑔𝑔𝑠 ∶ 𝑦 = 100 − 𝑥

= 100 − 40 = 60

𝟏𝟎. 𝑻𝒉𝒆 𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆 𝒐𝒇 𝒂 𝒓𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆𝒅 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒊𝒔 𝟐𝟓 𝒄𝒎 𝒂𝒏𝒅 𝒊𝒕𝒔
𝒑𝒆𝒓𝒊𝒎𝒆𝒕𝒆𝒓 𝟓𝟔 𝒄𝒎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒎𝒂𝒍𝒍𝒆𝒔𝒕 𝒔𝒊𝒅𝒆.

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒 𝑠𝑖𝑑𝑒 = 25 𝑐𝑚

𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 = 56𝑐𝑚

𝐴𝐵 + 𝐵𝐶 + 𝐴𝐶 = 56
𝑙𝑒𝑡 𝑢𝑠 𝑡𝑎𝑘𝑒 𝐵𝐶 = 𝑥

⟹ 25 + 𝑥 + 𝐴𝐶 = 56

𝐴𝐶 = 56 − 25 − 𝑥 ⟹ 𝐴𝐶 = 31 − 𝑥

∴ 𝐼𝑛 ∆𝐴𝐵𝐶,

(31 − 𝑥)2 + 𝑥2 = 625

𝐴𝐶2 + 𝐵𝐶2 = 252

312 − 2 31 + 𝑥2𝑥 + 𝑥2 = 625

961 − 62𝑥 + 2𝑥2 = 625 ⟹ 961 − 62𝑥 + 2𝑥2 − 625 = 0

2𝑥2 − 62𝑥 + 336 = 0

÷ 2 ⟹ 𝑥2 − 31𝑥 + 168 = 0

𝑥 − 24 𝑥 − 7 = 0 ⟹ 𝑥 − 24 = 0, 𝑥 − 7 = 0
𝑥 = 24, 𝑥 = 7

168−31

−7−24

+ ×

178
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∴ 𝑇ℎ𝑒 𝑠𝑖𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 ∆ 𝑎𝑟𝑒 7𝑐𝑚, 24𝑐𝑚, 25𝑐𝑚

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑠𝑖𝑑𝑒 = 7𝑐𝑚

𝐵𝐶 = 𝑥 = 7𝑐𝑚

𝐴𝐶 = 31 − 𝑥
= 31 − 7 = 24

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟏: 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒏𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝒓𝒐𝒐𝒕𝒔 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔

𝒊) 𝒙𝟐 − 𝒙 − 𝟐𝟎 = 𝟎

𝒊) 𝒙𝟐 − 𝒙 − 𝟐𝟎 = 𝟎
𝐻𝑒𝑟𝑒

𝑁𝑜𝑤 ∆ = 𝑏2 − 4𝑎𝑐

∆ = −1 2 − 4 1 −20

𝐻𝑒𝑟𝑒 ∆ = 81 > 0.

𝒊𝒊) 𝟗𝒙𝟐 − 𝟐𝟒𝒙 + 𝟏𝟔 = 𝟎

𝐻𝑒𝑟𝑒

𝑁𝑜𝑤 ∆ = 𝑏2 − 4𝑎𝑐

∆ = −24 2 − 4 9 16

𝒊𝒊) 𝟗𝒙𝟐 − 𝟐𝟒𝒙 + 𝟏𝟔 = 𝟎 𝒊𝒊𝒊) 𝟐𝒙𝟐 − 𝟐𝒙 + 𝟗 = 𝟎

𝐻𝑒𝑟𝑒 ∆ = 0.

𝑆𝑜, 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 𝑟𝑜𝑜𝑡𝑠

𝑎 = 1, 𝑏 = −1 , 𝑐 = −20

𝑎 = 9 , 𝑏 = −24 , 𝑐 = 16

= 1 + 80 = 81

𝑆𝑜, 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙 𝑟𝑜𝑜𝑡𝑠

= 576 − 576 = 0

𝐄𝐱𝐞𝐫𝐜𝐢𝐬𝐞 𝟑. 𝟏𝟑

𝒊𝒊𝒊) 𝟐𝒙𝟐 − 𝟐𝒙 + 𝟗 = 𝟎

𝐻𝑒𝑟𝑒

∆ = 𝑏2 − 4𝑎𝑐

∆ = −2 2 − 4 2 9

𝐻𝑒𝑟𝑒 ∆ = −68 < 0.

𝑎 = 2 , 𝑏 = −2 , 𝑐 = 9

𝑆𝑜, 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑛𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠

= 4 − 72 = −68

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟒𝟏: 𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 k 𝒇𝒐𝒓 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄
𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝐤𝐱𝟐 − 𝟖𝐤 + 𝟒 + 𝟖𝟏 = 𝟎 𝒉𝒂𝒔 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒍 𝒓𝒐𝒐𝒕𝒔
𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 k𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏
𝐤 + 𝟗 𝐱𝟐 + 𝐤 + 𝟏 𝐱 + 𝟏 = 𝟎 𝒉𝒂𝒔 𝒏𝒐 𝒓𝒆𝒂𝒍 𝒓𝒐𝒐𝒕𝒔

𝑘𝑥2 − 8𝑘 + 4 + 81 = 0
𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ℎ𝑎𝑠 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙 𝑟𝑜𝑜𝑡𝑠 ∆ = 0.

𝑏2 − 4𝑎𝑐 = 0

𝐻𝑒𝑟𝑒

(8𝑘 + 4)2− 4 𝑘 81 = 0

𝑎 = 𝑘, 𝑏 = − 8𝑘 + 4 , 𝑐 = 81
⟹ 8𝑘 2 + 2 8𝑘 4 + 42− 324𝑘 = 0

64𝑘2 + 64𝑘 + 16 − 324𝑘 = 0

64𝑘2 − 260𝑘 + 16 = 0
÷ 4 ⟹ 16𝑘 2 − 65𝑘 + 4 = 0

16𝑘 − 1 𝑘 − 4 = 0 ⟹ 16𝑘 − 1 = 0, 𝑘 − 4 = 0

×
64

+
−65

−64 𝑘𝑘
16𝑘2

−1
−4

𝑘
16𝑘2

𝑘179
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16𝑘 = 1, 𝑘 = 4 ⟹ 𝑘 =
1

16
𝑜𝑟 𝑘 = 4

𝒊𝒊) 𝒌 + 𝟗 𝒙𝟐 + 𝒌 + 𝟏 𝒙 + 𝟏 = 𝟎

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ℎ𝑎𝑠 𝑛𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠, ∆ < 0

𝑏2 − 4𝑎𝑐 < 0

𝐻𝑒𝑟𝑒

(𝑘 + 1)2− 4 𝑘 + 9 1 < 0

𝑘2 + 2𝑘 + 1 − 4𝑘 − 36 < 0
𝑘2 − 2𝑘 − 35 < 0

𝑎 = 𝑘 + 9, 𝑏 = 𝑘 + 1 , 𝑐 = 1

+
−2

×
−35

5−7
𝑘 + 5 𝑘 − 7 < 0

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 − 5 < 𝑘 < 7
𝐼𝑓 𝛼 < 𝛽 𝑎𝑛𝑑 𝑥 − 𝛼 𝑥 − 𝛽 < 0 𝑡ℎ𝑒𝑛, 𝛼 < 𝑥 < 𝛽

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟑: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏

𝒙𝟐 𝒑𝟐 + 𝒒𝟐 + 𝟐𝒙 𝒑𝒓 + 𝒒𝒔 + 𝒓𝟐 + 𝒔𝟐 = 𝟎 𝒉𝒂𝒔 𝒏𝒐 𝒓𝒆𝒂𝒍 𝒓𝒐𝒐𝒕𝒔.𝑰𝒇 𝒑𝒔 = 𝒒𝒓,

𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒍.

𝑇ℎ𝑒 𝐺𝑖𝑣𝑒𝑛 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥2 𝑝2 + 𝑞2 + 2𝑥 𝑝𝑟 + 𝑞𝑠 + 𝑟2 + 𝑠2 = 0

𝐻𝑒𝑟𝑒

∆ = 𝑏2 − 4𝑎𝑐

= [2 𝑝𝑟 + 𝑞𝑠 ሿ2− 4(𝑝2 + 𝑞2)(𝑟2 + 𝑠2)

𝑎 = 𝑝2 + 𝑞2 , 𝑏 = 2 𝑝𝑟 + 𝑞𝑠 , 𝑐 = 𝑟2 + 𝑠2

= 4 𝑝𝑟 + 𝑞𝑠 2 − 4(𝑝2 + 𝑞2)(𝑟2 + 𝑠2)

= 4 𝑝𝑟 + 𝑞𝑠 2 − (𝑝2 + 𝑞2)(𝑟2 + 𝑠2)

= 4 𝑝𝑟 + 𝑞𝑠 2 − 𝑝2𝑟2 + 𝑝2𝑠2 + 𝑞2𝑟2 + 𝑞2𝑠2

= 4 𝑝2𝑟2 + 2𝑝𝑞𝑟𝑠 + 𝑞2𝑠2 − 𝑝2𝑟2 − 𝑝2𝑠2 − 𝑞2𝑟2 − 𝑞2𝑠2

= 4 −𝑝2𝑠2 − 𝑞2𝑟2 + 2𝑝𝑞𝑟𝑠 = −4 𝑝2𝑠2 + 𝑞2𝑟2 − 2𝑝𝑞𝑟𝑠

= −4 𝑝𝑠 − 𝑞𝑟 2 < 0 … (1)

𝑆𝑖𝑛𝑐𝑒 ∆ = 𝑏2 − 4𝑎𝑐 < 0, 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑒𝑞𝑢𝑎𝑙

𝐼𝑓 𝑝𝑠 = 𝑞𝑟 𝑡ℎ𝑒𝑛 ∆ = −4 𝑝𝑠 − 𝑞𝑟 2

∆ = −4 𝑞𝑟 − 𝑞𝑟 2 = 0
𝑇ℎ𝑢𝑠 ∆ = 0 𝑖𝑓 𝑝𝑠 = 𝑞𝑟 𝑎𝑛𝑑 𝑠𝑜 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙

𝟏) 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒏𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄
𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔

𝐢) 𝟏𝟓𝐱𝟐 + 𝟏𝟏𝐱 + 𝟐 = 𝟎

𝐢𝐯) 𝟗𝐲𝟐 − 𝟔 𝟐𝐲 + 𝟐 = 𝟎

𝐢) 𝟏𝟓𝐱𝟐 + 𝟏𝟏𝐱 + 𝟐 = 𝟎

a = 15

𝐢𝐢)𝐱𝟐 − 𝐱 + 𝟏 = 𝟎 𝐢𝐢𝐢) 𝟐𝐭𝟐 − 𝟑𝐭 + 𝟑 𝟐

𝐯) 𝟗𝐚𝟐𝐛𝟐𝐱𝟐 − 𝟐𝟒𝐚𝐛𝐜𝐝𝐱 + 𝟏𝟔𝐜𝟐𝐝𝟐 = 𝟎, 𝐚 ≠ 𝟎, 𝐛 ≠ 𝟎

, b = 11 , c = 2

∴ ∆= b2 − 4ac = 121 − 4 × 15 × 2 = 121 − 120 = 1 > 0 180
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∴ 𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 𝑟𝑜𝑜𝑡𝑠

a = 1

∴ ∆= b2 − 4ac

= 1 − 4(1)(1) = 1 − 4= −3 < 0

∴ 𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑛𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠

𝐢𝐢) 𝐱𝟐 − 𝐱 + 𝟏 = 𝟎

, b = −1 , c = 1

𝑎 = 2

∴ ∆ = 𝑏2 − 4𝑎𝑐

𝒊𝒊𝒊) 𝟐𝒕𝟐 − 𝟑𝒕 + 𝟑 𝟐

, b = −3, c = 3 2

= 32 − 4 2 (3 2)
= 9 − 4 2 (3 2) = 9 − 12 2

= 9 − 24
∴ 𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 𝑛𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠

= −15 < 0

𝒊𝒗) 𝟗𝒚𝟐 − 𝟔 𝟐𝒚 + 𝟐 = 𝟎

𝑎 = 9

∴ ∆= 𝑏2 − 4𝑎𝑐

= −6 2
2

− 4(9)(2) = 36 × 2 − 72 = 0

, 𝑏 = −6 2 , 𝑐 = 2

∴ 𝑇ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙

𝒗) 𝟗𝒂𝟐𝒃𝟐𝒙𝟐 − 𝟐𝟒𝒂𝒃𝒄𝒅𝒙 + 𝟏𝟔𝒄𝟐𝒅𝟐 = 𝟎, 𝒂 ≠ 𝟎, 𝒃 ≠ 𝟎

𝑎 = 9𝑎2𝑏2

∴ ∆ = 𝑏2 − 4𝑎𝑐

, 𝑏 = 24𝑎𝑏𝑐𝑑 , 𝑐 = 16𝑐2𝑑2

= 24𝑎𝑏𝑐𝑑 2 − 4 9𝑎2𝑏2 (16𝑐2𝑑2)

= 576𝑎2𝑏2𝑐2𝑑2 − 4 9𝑎2𝑏2 (16𝑐2𝑑2)

= 576𝑎2𝑏2𝑐2𝑑2 − 576𝑎2𝑏2𝑐2𝑑2 = 0

∴ 𝑇ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙
𝟐) 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒔 𝒐𝒇 k𝒇𝒐𝒓 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒍

𝒊) 𝟓𝒌 − 𝟔 𝒙𝟐 + 𝟐𝒌𝒙 + 𝟏 = 𝟎

𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 5𝑘 − 6 𝑥2 + 2𝑘𝑥 + 1 = 0 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙

𝑎 = 5𝑘 − 6

∴ ∆ = 𝑏2 − 4𝑎𝑐 = 0

𝒊𝒊) 𝒌𝒙𝟐 + (𝟔𝒌 + 𝟐)𝒙 + 𝟏𝟔 = 𝟎

, 𝑏 = 2𝑘 , 𝑐 = 1

2𝑘 2 − 4 5𝑘 − 6 1 = 0

4𝑘 2 − 4 5𝑘 − 6 = 0 ⟹ 4𝑘 2 − 20𝑘 + 24 = 0

𝑘2 − 5𝑘 + 6 = 0

+
−5

×
6

−2−3
⟹ 𝑘 − 3 𝑘 − 2 = 0

𝑘 − 3 = 0, 𝑘 − 2 = 0

𝑘 = 3, 𝑘 = 4
∴ 𝑘 = 3, 2 181
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𝒊𝒊) 𝑮𝒊𝒗𝒆𝒏 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒌𝒙𝟐 + 𝟔𝒌 + 𝟐 𝒙 + 𝟏𝟔 = 𝟎 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒍

𝑎 = 𝑘

∴ ∆ = 𝑏2 − 4𝑎𝑐 = 0

(6𝑘 + 2)2 − 4 𝑘 16 = 0

, 𝑏 = 6𝑘 + 2 , 𝑐 = 16

⟹ 36𝑘2 + 2 × 6𝑘 × 2 + 4 − 64𝑘 = 0

36𝑘2 + 24𝑘 + 4 − 64𝑘 = 0 ⟹ 36𝑘2 − 40𝑘 + 4 = 0
÷ 4

9𝑘2 − 10𝑘 + 1 = 0

×
9

+
−10

−1 𝑘𝑘
9𝑘2

−9

𝑘
9𝑘2

𝑘

−1⟹ 9𝑘 − 1 𝑘 − 1 = 0

9𝑘 − 1 = 0, 𝑘 − 1 = 0 ⟹ 9𝑘 = 1, 𝑘 = 1

𝑘 =
1

9
𝑜𝑟 𝑘 = 1 ⟹ ∴ 𝑘 = 1, ൗ1

9

𝟑) 𝑰𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒂 − 𝒃 𝒙𝟐 + 𝒃 − 𝒄 𝒙 + 𝒄 − 𝒂 = 𝟎 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒍,
𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒃,𝒂, 𝒄 𝒂𝒓𝒆 𝒊𝒏 𝒂𝒓𝒊𝒕𝒉𝒎𝒆𝒕𝒊𝒄 𝒑𝒓𝒐𝒈𝒓𝒆𝒔𝒔𝒊𝒐𝒏.

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑎 − 𝑏 𝑥2 + 𝑏 − 𝑐 𝑥 + 𝑐 − 𝑎 = 0 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑒𝑞𝑢𝑎𝑙

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 𝑏, 𝑎, 𝑐 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃

𝐻𝑒𝑟𝑒 𝐴 = 𝑎 − 𝑏, 𝐵 = 𝑏 − 𝑐, 𝐶 = 𝑐 − 𝑎

∆ = 𝐵2 − 4𝐴𝐶 = 0

(𝑏 − 𝑐)2 − 4 𝑎 − 𝑏 𝑐 − 𝑎 = 0

𝑏2 + 𝑐2 − 2𝑏𝑐 − 4 𝑎𝑐 − 𝑏𝑐 − 𝑎2 + 𝑎𝑏 = 0

𝑏2 + 𝑐2 − 2𝑏𝑐 − 4𝑎𝑐 + 4𝑏𝑐 + 4𝑎2 − 4𝑎𝑏 = 0

4𝑎2 + 𝑏2 + 𝑐2 − 4𝑎𝑏 + 2𝑏𝑐 − 4𝑎𝑐 = 0

2𝑎 2 + 𝑏2 + 𝑐2 − 2 × 2𝑎 × 𝑏 + 2 × 𝑏𝑐 − 2 × 2𝑎 × 𝑐 = 0

2𝑎 − 𝑏 − 𝑐 2 = 0 ⟹ 2𝑎 − 𝑏 − 𝑐 = 0 ⟹ 2𝑎 = 𝑏 + 𝑐

𝑎 + 𝑎 = 𝑏 + 𝑐 ⟹ 𝑎 − 𝑏 = 𝑐 − 𝑎
𝑡2 − 𝑡1 𝑡3 − 𝑡2

∴ 𝑏, 𝑎, 𝑐 𝑎𝑟𝑒 𝑖𝑛 𝐴.𝑃

𝟔) 𝑰𝒇 𝒂,𝒃 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏
𝒂 − 𝒃 𝒙𝟐 − 𝟔 𝒂 + 𝒃 𝒙 − 𝟗 𝒂 − 𝒃 = 𝟎 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒖𝒏𝒆𝒒𝒖𝒂𝒍

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑎 − 𝑏 𝑥2 − 6 𝑎 + 𝑏 𝑥 − 9 𝑎 − 𝑏 = 0 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑢𝑛𝑒𝑞𝑢𝑎𝑙

𝐻𝑒𝑟𝑒 𝐴 = 𝑎 − 𝑏, 𝐵 = −6 𝑎 + 𝑏 , 𝑐 = −9(𝑎 − 𝑏)

∆ = 𝐵2 − 4𝐴𝐶

= −6 𝑎 + 𝑏 2 − 4 𝑎 − 𝑏 × −9(𝑎 − 𝑏)

= 36(𝑎 + 𝑏)2 + 36(𝑎 − 𝑏)2 = 36 𝑎 + 𝑏 2 + 𝑎 − 𝑏 2

𝑎 + 𝑏 2 + 𝑎 − 𝑏 2 = 2 𝑎2 + 𝑏2

= 36[2(𝑎2 + 𝑏2)ሿ = 72(𝑎2 + 𝑏2)> 0
∴ 𝑇ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑢𝑛𝑒𝑞𝑢𝑎𝑙.
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𝟓) 𝑰𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒄𝟐 − 𝒂𝒃 𝒙𝟐 − 𝟐 𝒂𝟐 − 𝒃𝒄 𝒙 + 𝒃𝟐 − 𝒂𝒄 = 𝟎

𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒂𝒏𝒅 𝒆𝒒𝒖𝒂𝒍 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒆𝒊𝒕𝒉𝒆𝒓 𝒂 = 𝟎 𝒐𝒓 𝒂𝟑 + 𝒃𝟑 + 𝒄𝟑 = 𝟑𝒂𝒃𝒄

𝐺𝑖𝑣𝑒𝑛 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑐2 − 𝑎𝑏 𝑥2 − 2 𝑎2 − 𝑏𝑐 𝑥 + 𝑏2 − 𝑎𝑐 = 0 𝑎𝑟𝑒
𝑟𝑒𝑎𝑙 & 𝑒𝑞𝑢𝑎𝑙

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 𝑒𝑖𝑡ℎ𝑒𝑟 𝑎 = 0(𝑜𝑟)𝑎3 + 𝑏3 + 𝑐3 = 3𝑎𝑏𝑐

𝐻𝑒𝑟𝑒 𝐴 = 𝑐2 − 𝑎𝑏, 𝐵 = −2 𝑎2 − 𝑏𝑐 , 𝐶 = 𝑏2 − 𝑎𝑐

𝑅𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 & 𝑒𝑞𝑢𝑎𝑙 , 𝑡ℎ𝑒𝑛 ∆ = 𝐵2 − 4𝐴𝐶 = 0

−2 𝑎2 − 𝑏𝑐 2 − 4 𝑐2 − 𝑎𝑏 𝑏2 − 𝑎𝑐 = 0

4 𝑎2 − 𝑏𝑐 2 − 4 𝑐2 − 𝑎𝑏 𝑏2 − 𝑎𝑐 = 0

4(𝑎4 − 2𝑎2𝑏𝑐 + 𝑏2𝑐2) − 4(𝑏2𝑐2 − 𝑎𝑐3 − 𝑎𝑏3 + 𝑎2𝑏𝑐) = 0

4𝑎4 − 8𝑎2𝑏𝑐 + 4𝑏2𝑐2 − 4𝑏2𝑐2 + 4a𝑏3 + 4a𝑐3 − 4𝑎2bc = 0

4𝑎4 − 12𝑎2𝑏𝑐 + 4a𝑏3 + 4a𝑐3 = 0

4𝑎(𝑎3 − 3𝑎𝑏𝑐 + 𝑏3 + 𝑐3) = 0
4𝑎 = 0 𝑜𝑟 (𝑎3 − 3𝑎𝑏𝑐 + 𝑏3 + 𝑐3) = 0

𝑯𝒆𝒏𝒄𝒆 𝒑𝒓𝒐𝒗𝒆𝒅 𝑎 = 0 𝑜𝑟 𝑎3 + 𝑏3 + 𝑐3 = 3𝑎𝑏𝑐
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𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟑. 𝟏𝟒
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟒: 𝑰𝒇 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏
𝒙𝟐 − 𝟏𝟑𝒙 + 𝒌 𝒊𝒔 𝟏𝟕 𝒇𝒊𝒏𝒅 𝒌.

𝐿𝑒𝑡 𝛼, 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛.

𝐺𝑖𝑣𝑒𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 = 17

𝛼 − 𝛽 = 17 … 1

𝑥2 − 13𝑥 + 𝑘 = 0
𝐻𝑒𝑟𝑒, 𝑎 = 1, 𝑏 = −13, 𝑐 = 𝑘

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: 𝛼 + 𝛽 =
−𝑏

𝑎
=

− −13

1
= 13

𝛼 + 𝛽 = 13 … 2

𝑆𝑜𝑙𝑣𝑒 1 & 2

𝛼 − 𝛽 = 17

𝛼 + 𝛽 = 13

2 𝛼 =  30 ⟹ 𝛼 =
30

2
𝛼 = 15

𝑠𝑢𝑏 𝛼 = 15 𝑖𝑛 2 𝛼 + 𝛽 = 13

15 + 𝛽 = 13 ⟹ 𝛽 = 13 − 15

𝛽 = −2

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶ αβ =
𝑐

𝑎
=

𝑘

1

𝛼β = 𝑘 ⟹ 15 × −2 = 𝑘

𝑘 = −30

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟓: 𝑰𝒇 𝜶 𝒂𝒏𝒅 𝜷 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒙𝟐 + 𝟕𝒙 + 𝟏𝟎 = 𝟎 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇

𝐻𝑒𝑟𝑒, 𝑎 = 1, 𝑏 = 7, 𝑐 = 10

𝒊) 𝜶 − 𝜷 𝒊𝒊) 𝜶𝟐 + 𝜷𝟐 𝒊𝒊𝒊) 𝜶𝟑 − 𝜷𝟑 𝒊𝒗) 𝜶𝟒 + 𝜷𝟒 𝒗)
𝜶

𝜷
+

𝜷

𝜶
𝒗𝒊)

𝜶𝟐

𝜷
+

𝜷𝟐

𝜶

𝐿𝑒𝑡 𝛼, 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑥2 + 7𝑥 + 10 = 0.

𝛼 + 𝛽 =
−𝑏

𝑎
=

−7

1
= −7

𝛼𝛽 =
𝑐

𝑎
=

10

1
= 10

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶

α + β = −7

𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶

αβ = 10
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𝑖) 𝛼 − 𝛽 = 𝛼 + 𝛽 2 − 4𝛼𝛽

= −7 2 − 4 × 10 = 49 − 40

= 9

𝛼 − 𝛽 = 3

= 3

𝑖𝑖) 𝛼2 + 𝛽2 = 𝛼 + 𝛽 2 − 2𝛼𝛽

= −7 2 − 2 × 10 = 49 − 20

𝛼2 + 𝛽2 = 29

𝑖𝑖𝑖) 𝛼3 − 𝛽3 = α − β 3 + 3𝛼𝛽 𝛼 − 𝛽

= 3 3 + 3 10 3 = 27 + 90

𝛼3 + 𝛽3 = 117

𝑖𝑣) 𝛼4 + 𝛽4

= 𝛼2 + 𝛽2 2 − 2𝛼2𝛽2

α − β 2 = α + β 2 − 4αβ

α − β = α + β 2 − 4αβ

α + β 2 = α2 + β2 + 2αβ

α + β 2 − 2αβ = α2 + β2

α2 + β2 = α + β 2 − 2αβ

α − β 3 = α3 − β3 − 3αβ α − β

α − β 3 + 3αβ α − β = α3 − β3

α3 − β3 = α − β 3 + 3αβ α − β

= 𝛼2 + 𝛽2 2 − 2 𝛼𝛽 2 = 292 − 2 × 10 2

= 641 (𝑤ℎ𝑒𝑟𝑒 𝛼2 + 𝛽2 = 29)

𝛼4 + 𝛽4 = 641

𝑣)
𝛼

𝛽
+

𝛽

𝛼

=
𝛼 + 𝛽 2 − 2𝛼𝛽

𝛼𝛽
=

−7 2 − 2 10

10
=

49 − 20

10
𝛼

𝛽
+

𝛽

𝛼
=

29

10

𝑤ℎ𝑒𝑟𝑒 α + β = −7 𝑎𝑛𝑑αβ = 10

αβ

α2 + β2𝛼

𝛽
+

𝛽

𝛼
=

𝑣𝑖)
𝛼2

𝛽
+

𝛽2

𝛼

α2

β
+

β2

α

α + β 3 = α3 + β3 + 3αβ α + β

α + β 3 − 3αβ α + β = α3 + β3

α3 + β3 = α + β 3 − 3αβ α + β

αβ

α3 + β3

= =
𝛼 + 𝛽 3 − 3𝛼𝛽 𝛼 + 𝛽

𝛼𝛽

=
−343 − 3 10 × −7

10
=

−343 + 210

10
=

−133

10

𝛼2

𝛽
+

𝛽2

𝛼
=

−133

10

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟔: 𝑰𝒇 𝜶, 𝜷 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟑𝒙𝟐 + 𝟕𝒙 − 𝟐 = 𝟎, 𝒇𝒊𝒏𝒅
𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇

𝒊)
𝜶

𝜷
+

𝜷

𝜶
𝒊𝒊)

𝜶𝟐

𝜷
+

𝜷𝟐

𝜶

𝐻𝑒𝑟𝑒, 𝑎 = 3, 𝑏 = 7, 𝑐 = −2

𝐿𝑒𝑡 𝛼, 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 3𝑥2 + 7𝑥 − 2 = 0.

𝛼 + 𝛽 =
−𝑏

𝑎
𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶ =

−7
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𝛼 + 𝛽 =
−7

3

𝛼𝛽 =
𝑐

𝑎
𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶ =

−2

3

𝛼𝛽 =
−2

3

𝑖)
𝛼

𝛽
+

𝛽

𝛼

=
𝛼 + 𝛽 2 − 2𝛼𝛽

𝛼𝛽
=

−
7
3

2

− 2 −
2
3

−
2
3

=
−61

6

=
𝛼2 + 𝛽2

𝛼𝛽

𝛼

𝛽
+

𝛽

𝛼
=

−61

6

=

49
9

+
4
3

−
2
3

=

49 + 12
9

−
2
3

=

61
9

−
2
3

=
61

9
×

−3

2
3

𝑖𝑖)
𝛼2

𝛽
+

𝛽2

𝛼

=
𝛼3 + 𝛽3

𝛼𝛽
=

𝛼 + 𝛽 3 − 3𝛼𝛽 𝛼 + 𝛽

𝛼𝛽
=

−
7
3

3

− 3 −
2
3

−
7
3

−
7
3

= −
7

3

−
7
3

2

− 3 −
2
3

−
7
3

= −
7

3

2

+ 3
2

3
=

49

9
+ 2 =

49 + 18

9
=

67

9

𝛼2

𝛽
+

𝛽2

𝛼
=

67

9

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟒𝟕: 𝑰𝒇 𝜶, 𝜷 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟐𝒙𝟐 − 𝒙 − 𝟏 = 𝟎,
𝒕𝒉𝒆𝒏 𝒇𝒐𝒓𝒎 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒘𝒉𝒐𝒔𝒆 𝒓𝒐𝒐𝒕𝒔 𝒂𝒓𝒆

𝒊)
𝟏

𝜶
,
𝟏

𝜷
𝒊𝒊) 𝜶𝟐𝜷,𝜷𝟐𝜶 𝒊𝒊𝒊) 𝟐𝜶 + 𝜷,𝟐𝜷 + 𝜶

𝐿𝑒𝑡 𝛼, 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 2𝑥2 − 𝑥 − 1 = 0

𝐻𝑒𝑟𝑒, 𝑎 = 2, 𝑏 = −1, 𝑐 = −1

𝛼 + 𝛽 =
−𝑏

𝑎
=

− −1

2
=

1

2
𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶

𝛼 + 𝛽 =
1

2

𝛼𝛽 =
𝑐

𝑎
= −

1

2
𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶

𝛼𝛽 = −
1

2
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𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒
1

𝛼
,
1

𝛽

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
1

𝛼
+

1

𝛽
=

𝛼 + 𝛽

𝛼𝛽
=

1
2

−
1
2

=
1

2
× −

2

1
= −1

∴ 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −1

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
1

𝛼
×

1

𝛽
=

1

𝛼𝛽
=

1

−
1
2

= 1 × −
2

1
= −2

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −2

𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥2 − 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥
+ 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − −1 𝑥 − 2 = 0

𝑥2 + 𝑥 − 2 = 0

𝒊𝒊) 𝑮𝒊𝒗𝒆𝒏 𝒓𝒐𝒐𝒕𝒔 𝒂𝒓𝒆 𝜶𝟐𝜷,𝜷𝟐𝜶

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 𝛼2𝛽 + 𝛽2𝛼

= 𝛼𝛽(𝛼 + 𝛽) = −
1

2

1

2

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −
1

4

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 𝛼2𝛽 × 𝛽2𝛼

= 𝛼3𝛽3 = 𝛼𝛽 3 = −
1

2

3

= −
1

8

𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥2 − 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥
+ 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − −
1

4
𝑥 −

1

8
= 0 ⟹ 𝑥2 +

1

4
𝑥 −

1

8
= 0

𝑚𝑢𝑙𝑡𝑖𝑝𝑦𝑖𝑛𝑔 𝑏𝑦 8 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

8𝑥2 + 2𝑥 − 1 = 0

𝒊𝒊𝒊) 𝟐𝜶 + 𝜷,𝟐𝜷 + 𝜶

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 2𝛼 + 𝛽 + 2𝛽 + 𝛼

= 3 𝛼 + 𝛽 = 3
1

2

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
3

2
𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 2𝛼 + 𝛽 2𝛽 + 𝛼

= 4𝛼𝛽 + 2𝛼2 + 2𝛽2 + 𝛼𝛽 = 5𝛼𝛽 + 2 𝛼2 + 𝛽2

= 5𝛼𝛽 + 2 𝛼 + 𝛽 2 − 2𝛼𝛽

= 3𝛼 + 3𝛽
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= 5 −
1

2
+ 2

1

2

2

− 2 × −
1

2

𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥2 − 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥
+ 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 −
3

2
𝑥 + 0

= −
5

2
+ 2

1

4
+ 1

= −
5

2
+ 2

1 + 4

42
= 0= −

5

2
+

5

2

× 2 ⟹ 2𝑥2 − 3𝑥 = 0

𝟏. 𝑾𝒓𝒊𝒕𝒆 𝒆𝒂𝒄𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒙𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒊𝒏 𝒕𝒆𝒓𝒎𝒔 𝒐𝒇 𝜶 + 𝜷 𝒂𝒏𝒅 𝜶𝜷.

𝒊)
𝜶

𝟑𝜷
+

𝜷

𝟑𝜶

=
𝛼 + 𝛽 2 − 2𝛼𝛽

3𝛼𝛽

𝒊)
𝜶

𝟑𝜷
+

𝜷

𝟑𝜶
𝒊𝒊)

𝟏

𝜶𝟐𝜷
+

𝟏

𝜷𝟐𝜶
𝒊𝒊𝒊) 𝟑𝜶 − 𝟏 𝟐𝜷 − 𝟏 𝒊𝒗)

𝜶 + 𝟑

𝜷
+

𝜷 + 𝟑

𝜶

3αβ

α2 + β2𝛼

3𝛽
+

𝛽

3𝛼
=

𝒊𝒊)
𝟏

𝜶𝟐 𝜷
+

𝟏

𝜷𝟐𝜶

𝒊𝒊𝒊) 𝟑𝜶 − 𝟏 𝟑𝜷 − 𝟏

3𝛼 − 1 3𝛽 − 1

𝛼2𝛽2

𝛽 + 𝛼1

𝛼2𝛽
+

1

𝛽2𝛼
= =

𝛼 + 𝛽

𝛼𝛽 2

= 9𝛼𝛽 − 3𝛼 − 3𝛽 + 1

= 9𝛼𝛽 − 3 𝛼 + 𝛽 + 1

𝒊𝒗)
𝜶 + 𝟑

𝜷
+

𝜷 + 𝟑

𝜶

αβ

α2 + 3𝛼 + β2 + 3𝛽𝛼 + 3

𝛽
+

𝛽 + 3

𝛼
=

=
𝛼2 + 𝛽2 + 3 𝛼 + 𝛽

𝛼𝛽
=

𝛼 + 𝛽 2 − 2𝛼𝛽 + 3 𝛼 + 𝛽

𝛼𝛽

𝟐. 𝑻𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟐𝒙𝟐 − 𝟕𝒙 + 𝟓 = 𝟎 𝒂𝒓𝒆 𝜶 𝒂𝒏𝒅 𝜷.𝑾𝒊𝒕𝒉𝒐𝒖𝒕
𝒔𝒐𝒍𝒗𝒊𝒏𝒈 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔, 𝒇𝒊𝒏𝒅

𝒊)
𝟏

𝜶
+

𝟏

𝜷
𝒊𝒊)

𝜶

𝜷
+

𝜷

𝜶
𝒊𝒊𝒊)

𝜶 + 𝟐

𝜷 + 𝟐
+

𝜷 + 𝟐

𝜶 + 𝟐

𝐺𝑖𝑣𝑒𝑛 𝛼, 𝛽 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 2𝑥2 − 7𝑥 + 5 = 0

𝑎 = −2, 𝑏 = −7, 𝑐 = 5

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶ α + β = −
b

a
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𝛼 + 𝛽 =
7

2

𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶ 𝛼𝛽 =
𝑐

𝑎
=

5

2

αβ =
5

2

𝒊)
𝟏

𝜶
+

𝟏

𝜷

αβ

𝛽 + 𝛼1

𝛼
+

1

𝛽
= =

𝛼 + 𝛽

𝛼𝛽
=

7
2
5
2

=
7

2
×

2

5
1

𝛼
+

1

𝛽
=

7

5

𝒊𝒊)
𝜶

𝜷
+

𝜷

𝜶

αβ

α2 + β2𝛼

𝛽
+

𝛽

𝛼
= =

𝛼2 + 𝛽2

𝛼𝛽
=

𝛼 + 𝛽 2 − 2𝛼𝛽

𝛼𝛽

=

49
4 − 5

5
2

=
49 − 20

4
×

2

5
2

𝛼

𝛽
+

𝛽

𝛼
=

29

10

𝑖𝑖𝑖)
𝛼 + 2

𝛽 + 2
+

𝛽 + 2

𝛼 + 2

𝛼 + 2 β + 2

𝛼 + 2 2 + 𝛽 + 2 2𝛼 + 2

𝛽 + 2
+

𝛽 + 2

𝛼 + 2
=

=
𝛼2 + 2 × 𝛼 × 2 + 22 + 𝛽2 + 2 × 𝛽 × 2 + 22

𝛼 + 2 𝛽 + 2

=
𝛼2 + 4𝛼 + 4 + 𝛽2 + 4𝛽 + 4

𝛼 + 2 𝛽 + 2

=

=
𝛼2 + 𝛽2 + 4𝛼 + 4𝛽 + 8

𝛼 + 2 𝛽 + 2

𝛼𝛽 + 2𝛼 + 2𝛽 + 4

𝛼2 + 𝛽2 + 4 𝛼 + 𝛽 + 8
=

𝛼 + 𝛽 2 − 2𝛼𝛽 + 4 𝛼 + 𝛽 + 8

𝛼𝛽 + 2 𝛼 + 𝛽 + 4

2

=

49
4

− 5 + 4
7
2

+ 8

5
2

+ 2
7
2

+ 4
=

49
4 + 3 + 14

5
2

+ 11
=

49
4 + 17

5
2

+ 11
=

49 + 68
4

5 + 22
2
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=
117

4
×

2

272
9

39

3

13

=
13

6

𝛼 + 2

𝛽 + 2
+

𝛽 + 2

𝛼 + 2
=

13

6

𝟑. 𝑻𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒙𝟐 + 𝟔𝒙 − 𝟒 = 𝟎 𝒂𝒓𝒆 𝜶, 𝜷. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒒𝒖𝒂𝒅𝒓𝒂𝒕𝒊𝒄 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒘𝒉𝒐𝒔𝒆 𝒓𝒐𝒐𝒕𝒔 𝒂𝒓𝒆

𝒊) 𝜶𝟐 𝒂𝒏𝒅 𝜷𝟐 𝒊𝒊)
𝟐

𝜶
𝒂𝒏𝒅

𝟐

𝜷
𝒊𝒊𝒊) 𝜶𝟐𝜷 𝒂𝒏𝒅 𝜷𝟐𝜶

𝐺𝑖𝑣𝑒𝑛 𝛼, 𝛽 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑥2 + 6𝑥 − 4 = 0

𝑎 = 1, 𝑏 = 6, 𝑐 = −4

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: α + β =
−𝑏

𝑎

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: αβ =
𝑐

𝑎

α + β = −6

= −
4

1

𝑖) 𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤ℎ𝑜𝑠𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝛼2, 𝛽2

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 = 𝛼2 + 𝛽2

= 𝛼 + 𝛽 2 − 2𝛼𝛽 = −6 2 − 2 −4 = 36 + 8 = 44

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡 = 𝛼2𝛽2

= 𝛼𝛽 2 = −4 2 = 16

= −
6

1

αβ = − 4

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠

𝑥2 − 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥 + 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − 44𝑥 + 16 = 0

𝑖𝑖) 𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤ℎ𝑜𝑠𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒
2

𝛼
,
2

𝛽

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
2

𝛼
+

2

𝛽

= 2
1

𝛼
+

1

𝛽
= 2

𝛼 + 𝛽

𝛼𝛽
= 2

−6

−4
2

3

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 3

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 =
2

𝛼
×

2

𝛽
=

4

𝛼𝛽 =
4

−4

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −1

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠

𝑥2 − 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥 + 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − 3𝑥 − 1 = 0
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𝑖𝑖𝑖) 𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤ℎ𝑜𝑠𝑒 𝑟𝑜𝑜𝑡𝑠 𝑎𝑟𝑒 𝛼2𝛽, 𝛽2𝛼

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 𝛼2𝛽 + 𝛽2𝛼

= 𝛼𝛽 𝛼 + 𝛽 = −4 −6

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 24

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 𝛼2𝛽 × 𝛼𝛽2

= 𝛼𝛽 3 = −4 3

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = −64

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠
𝑥2 − 𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑥 + 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 = 0

𝑥2 − 24𝑥 − 64 = 0

𝟒. 𝑰𝒇 𝜶, 𝜷 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝟕𝒙𝟐 + 𝒂𝒙 + 𝟐 = 𝟎 𝒂𝒏𝒅 𝒊𝒇 𝜷 − 𝜶 =
−𝟏𝟑

𝟕
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆

𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒂.
𝐺𝑖𝑣𝑒𝑛 𝛼, 𝛽 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 7𝑥2 + 𝑎𝑥 + 2 = 0

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: α + β =
−𝑏

𝑎
⟹

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: αβ =
𝑐

𝑎
⟹ αβ =

2

7

a = 7, b = a, c = 2

𝛼 − 𝛽 2=
169

49

𝛼 + 𝛽 2 − 4𝛼𝛽=
169

49

−𝑎

7

2

− 4
2

7
=

169

49

𝑎2

49
−

8

7
=

169

49

α + β =
−𝑎

7

𝐺𝑖𝑣𝑒𝑛 ∶ 𝛽 − 𝛼 =
−13

7
⟹ 𝛼 − 𝛽 =

13

7

𝛼 − 𝛽 =
13

7
⟹

⟹

⟹
𝑎2

49
−

56

49
=

169

49
𝑎2 − 56

49
=

169

49
⟹ 𝑎2 − 56 = 169

𝑎2 = 169 + 56 ⟹ 𝑎2 = 225 𝑎 = 225⟹

∴ 𝑎 = 15, −15

𝟓. 𝑰𝒇 𝒐𝒏𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒕𝒊𝒐𝒏 𝟐𝒚𝟐 − 𝒂𝒚 + 𝟔𝟒 = 𝟎 𝒊𝒔 𝒕𝒘𝒊𝒄𝒆 𝒕𝒉𝒆 𝒐𝒕𝒉𝒆𝒓 𝒕𝒉𝒆𝒏
𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒂.

𝐿𝑒𝑡 𝛼, 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 2𝑦2 − 𝑎𝑦 + 64 = 0

a = 2, b = −a, c = 64

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: α + β =
−𝑏

𝑎
⟹ α + β =

− −𝑎

2

α + β =
𝑎
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𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠: αβ =
𝑐

𝑎
⟹ αβ =

64

2
1

32

𝛼𝛽 = 32
𝐺𝑖𝑣𝑒𝑛 𝛼 = 2𝛽

∴ 𝛼 + 𝛽 =
𝑎

2
⟹ 3𝛽 =

𝑎

2
⟹ 𝛽 =

𝑎

2
×

1

3

𝛼𝛽 = 32 2𝛽 × 𝛽 = 32 𝛽2 = 16⟹
16

⟹ ⟹ 𝛽 = 16

𝛽 = ±4

⟹ 𝛽 =
𝑎

6

𝑠𝑢𝑏 𝛽 = ±4 𝑖𝑛 𝛽 =
𝑎

6

∴
𝑎

6
= ±4 ⟹ 𝑎 = ±24

𝟔. 𝑰𝒇 𝒕𝒉𝒆 𝒓𝒐𝒐𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟑𝒙𝟐 + 𝒌𝒙 + 𝟖𝟏 = 𝟎 𝒉𝒂𝒗𝒊𝒏𝒈 𝒓𝒆𝒂𝒍 𝒓𝒐𝒐𝒕𝒔
𝒊𝒔 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒐𝒕𝒉𝒆𝒓 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒌.

𝐿𝑒𝑡 𝛼, 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 3𝑥2 + 𝑘𝑥 + 81 = 0

𝑎 = 3, 𝑏 = 𝑘, 𝑐 = 81

𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶

𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 ∶

α + β =
−b

a
α + β =

−k

3

𝛼𝛽 =
𝑐

𝑎
αβ =

81

31

27

… 1

𝛼𝛽 = 27

⟹

⟹ ⟹ … 2

𝐺𝑖𝑣𝑒𝑛 ∶ 𝛼 = 𝛽2

𝛽2 × 𝛽 = 27 ⟹ 𝛽3 = 27

𝑠𝑢𝑏 𝛼 = 𝛽2 𝑖𝑛 2

⟹ 𝛽 =
3

27 𝛽 = 3⟹

𝑠𝑢𝑏 𝛽 = 3 𝑖𝑛 𝛼 = 𝛽2

𝛼 = 32 ⟹ 𝛼 = 9

∴ 𝛽 = 3 , 𝛼 = 9

𝑠𝑢𝑏 𝛼 = 9 𝑎𝑛𝑑 𝛽 = 3 𝑖𝑛 1

𝛼 + 𝛽 =
−𝑘

3
⟹ 9 + 3 =

−𝑘

3

12 =
−𝑘

3
⟹ 12 =

−𝑘

3
⟹ −𝑘 = 36

𝑘 = −36
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MATRICES

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟑.𝟏𝟔

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓𝟑: 𝑪𝒐𝒏𝒔𝒊𝒅𝒆𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊𝒏𝒇𝒐𝒓𝒎𝒂𝒕𝒊𝒐𝒏 𝒓𝒆𝒈𝒂𝒓𝒅𝒊𝒏𝒈 𝒕𝒉𝒆
𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒎𝒆𝒏 𝒂𝒏𝒅 𝒘𝒐𝒎𝒆𝒏 𝐰𝐨𝐫𝐤𝐞𝐫𝐬 𝐢𝐧 𝐭𝐡𝐫𝐞𝐞 𝐟𝐚𝐜𝐭𝐨𝐫𝐢𝐞𝐬 𝐈, 𝐈𝐈 𝐚𝐧𝐝 𝐈𝐈𝐈.

𝑭𝒂𝒄𝒕𝒐𝒓𝒚 𝑴𝒆𝒏 𝑾𝒐𝒎𝒆𝒏

𝑰

𝑰𝑰

𝑰𝑰𝑰

𝟐𝟑

𝟒𝟕

𝟏𝟓

𝟏𝟖

𝟑𝟔

𝟏𝟔

𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕 𝒕𝒉𝒆 𝒂𝒃𝒐𝒗𝒆 𝒊𝒏𝒇𝒐𝒓𝒎𝒂𝒕𝒊𝒐𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒂 𝒎𝒂𝒕𝒓𝒊𝒙. 𝑾𝒉𝒂𝒕
𝒅𝒐𝒆𝒔 𝒕𝒉𝒆 𝒆𝒏𝒕𝒓𝒚 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒓𝒐𝒘 𝒂𝒏𝒅 𝒇𝒊𝒓𝒔𝒕 𝒄𝒐𝒍𝒖𝒎𝒏 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕?

𝑇ℎ𝑒 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑎 3 × 2 𝑚𝑎𝑡𝑟𝑖𝑥 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑠:

𝐴 =
23 18
47 36
15 16

𝑇ℎ𝑒 𝑒𝑛𝑡𝑟𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑟𝑜𝑤 𝑎𝑛𝑑 𝑓𝑖𝑟𝑠𝑡 𝑐𝑜𝑙𝑢𝑚𝑛 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒
47 𝑚𝑒𝑛 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑖𝑛 𝑓𝑎𝑐𝑡𝑜𝑟𝑦 𝐼𝐼.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟓𝟒: 𝑰𝒇 𝒂 𝒎𝒂𝒕𝒓𝒊𝒙 𝒉𝒂𝒔 𝟏𝟔 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔, 𝒘𝒉𝒂𝒕 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆
𝒐𝒓𝒅𝒆𝒓𝒔 𝒊𝒕 𝒄𝒂𝒏 𝒉𝒂𝒗𝒆?

𝑊𝑒 𝑘𝑛𝑜𝑤 𝑡ℎ𝑎𝑡 𝑎 𝑚𝑎𝑡𝑟𝑖𝑥 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 𝑚 × 𝑛, ℎ𝑎𝑠 𝑚𝑛 𝑒𝑙𝑒𝑚𝑒𝑡𝑛𝑠. 𝑇ℎ𝑢𝑠, 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑎𝑙𝑙
𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑟𝑑𝑒𝑟𝑠 𝑜𝑓 𝑎 𝑚𝑎𝑡𝑟𝑖𝑥 𝑤𝑖𝑡ℎ 16 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠, 𝑤𝑒 𝑤𝑖𝑙𝑙 𝑓𝑖𝑛𝑑 𝑎𝑙𝑙 𝑜𝑟𝑑𝑒𝑟𝑒𝑑
𝑝𝑎𝑖𝑟𝑠 𝑜𝑓 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑤ℎ𝑜𝑠𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑖𝑠 16.

𝑆𝑢𝑐ℎ 𝑜𝑟𝑑𝑒𝑟𝑒𝑑 𝑝𝑎𝑖𝑟𝑠 𝑎𝑟𝑒 1, 16 , 16, 1 , 4, 4 , 8,2 , 2,8

𝐻𝑒𝑛𝑐𝑒, 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑟𝑑𝑒𝑟𝑠 𝑎𝑟𝑒 1 × 16, 16 × 1, 4 × 4, 2 × 8, 8 × 2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓𝟓: 𝑪𝒐𝒏𝒔𝒕𝒓𝒖𝒄𝒕 𝒂 𝟑 × 𝟑 𝒎𝒂𝒕𝒓𝒊𝒙 𝒘𝒉𝒐𝒔𝒆 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔 𝒂𝒓𝒆 𝒂𝒊𝒋 = 𝒊𝟐 𝒋𝟐

𝑇ℎ𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 3 × 3 𝑚𝑎𝑡𝑟𝑖𝑥 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 𝐴 =

𝑎11 𝑎12 𝑎13
𝑎21 𝑎22 𝑎23

𝑎31 𝑎32 𝑎33

𝑎𝑖𝑗 = 𝑖 2𝑗2

𝑎11= 12 × 12 = 1 × 1 = 1;
𝑎21= 22 × 12 = 4 × 1 = 4;
𝑎31= 32 × 12 = 9 × 1 = 9;

𝑎12= 12 × 22 = 1 × 4 = 4;
𝑎22= 22 × 22 = 4 × 4 = 16;
𝑎32= 32 × 22 = 9 × 4 = 36;

𝑎13= 12 × 32 = 1 × 9 = 9
𝑎23= 22 × 32 = 4 × 9 = 36
𝑎33= 32 × 32 = 9 × 9 = 81

𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑚𝑎𝑡𝑟𝑖𝑥 𝑖𝑠 𝐴 =
1 4 9
4 16 36
9 36 81
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒂,𝒃, 𝒄, 𝒅 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏
𝒂 − 𝒃 𝟐𝒂 + 𝒄

𝟐𝒂 − 𝒃 𝟑𝒄 + 𝒅
=

𝟏 𝟓
𝟎 𝟐

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑚𝑎𝑡𝑟𝑖𝑐𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙 . 𝑇ℎ𝑢𝑠 𝑎𝑙𝑙 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙.

𝑎 − 𝑏 = 1… 1 2𝑎 + 𝑐 = 5 … 2 2𝑎 − 𝑏 = 0 … 3 3𝑐 + 𝑑 = 2 … 4

2𝑎 = 𝑏 … 5𝑃𝑢𝑡 2𝑎 = 𝑏 𝑖𝑛 1

𝑎 − 2𝑎 = 1 −𝑎 = 1

𝑃𝑢𝑡 𝑎 = −1 𝑖𝑛 5

2 −1 = 𝑏 𝑏 = −2

𝑎 − 𝑏 = 1

⟹ ⟹ 𝑎 = −1

2𝑎 = 𝑏

⟹ −2 = 𝑏 ⟹

𝑃𝑢𝑡 𝑎 = −1 𝑖𝑛 2 , 2𝑎 + 𝑐 = 5

2 −1 + 𝑐 = 5 ⟹ −2 + 𝑐 = 5 ⟹ 𝑐 = 5 + 2

𝑐 = 7

𝑃𝑢𝑡 𝑐 = 7 𝑖𝑛 4 3𝑐 + 𝑑 = 2

3 7 + 𝑑 = 2 ⟹ 21 + 𝑑 = 2 ⟹ 𝑑 = 2 − 21 ⟹ 𝑑 = −19

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑎 = −1, 𝑏 = −2, 𝑐 = 7, 𝑑 = −19

𝟏. 𝑰𝒏 𝒕𝒉𝒆 𝒎𝒂𝒕𝒓𝒊𝒙 𝑨 =

𝟖 𝟗 𝟒 𝟑

−𝟏 𝟕
𝟑

𝟐
𝟓

𝟏 𝟒 𝟑 𝟎
𝟔 𝟖 −𝟏𝟏 𝟏

, 𝒘𝒓𝒊𝒕𝒆

𝒊 𝑻𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔

𝒊𝒊 𝑻𝒉𝒆 𝒐𝒓𝒅𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒎𝒂𝒕𝒓𝒊𝒙

𝒊𝒊𝒊 𝑾𝒓𝒊𝒕𝒆 𝒕𝒉𝒆 𝒆𝒍𝒆𝒎𝒆𝒏𝒕 𝒄𝒐𝒓𝒓𝒆𝒔𝒑𝒐𝒏𝒅𝒊𝒏𝒈 𝒕𝒐 𝒂𝟐𝟐, 𝒂𝟐𝟑, 𝒂𝟐𝟒, 𝒂𝟑𝟒, 𝒂𝟒𝟑, 𝒂𝟒𝟒

𝐴 =

8 9 4 3

−1 7
3

2
5

1 4 3 0
6 8 −11 1

𝑖 𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 = 16

𝑖𝑖 𝑇ℎ𝑒 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑡𝑟𝑖𝑥 = 𝑁𝑜 𝑜𝑓 𝑟𝑜𝑤𝑠 × 𝑁𝑜 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛𝑠 = 4 × 4

𝑖𝑖𝑖 𝑎22 = 7, 𝑎23 =
3

2
, 𝑎24 = 5, 𝑎34 = 0, 𝑎43 = −11, 𝑎 =44= 1

𝟐. 𝑰𝒇 𝒂 𝒎𝒂𝒕𝒓𝒊𝒙 𝒉𝒂𝒔 𝟏𝟖 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔, 𝒘𝒉𝒂𝒕 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒐𝒓𝒅𝒆𝒓𝒔 𝒊𝒕 𝒄𝒂𝒏
𝒉𝒂𝒗𝒆?𝑾𝒉𝒂𝒕 𝒊𝒇 𝒊𝒕 𝒉𝒂𝒔 𝟔 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔?

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑎 𝑚𝑎𝑡𝑟𝑖𝑥 ℎ𝑎𝑠 18 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠.

∴ 𝑇ℎ𝑒 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑟𝑑𝑒𝑟𝑠 𝑎𝑟𝑒 1 × 18, 18 × 1, 9 × 2, 2 × 9, 6 × 3, 3 × 6.

𝐼𝑓 𝑎 𝑚𝑎𝑡𝑟𝑖𝑥 ℎ𝑎𝑠 6 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑟𝑑𝑒𝑟𝑠 𝑎𝑟𝑒

1 × 6, 6 × 1, 2 × 3, 3 × 2.
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BLUE STARS HR.SEC SCHOOL

𝟑. 𝑪𝒐𝒏𝒔𝒕𝒓𝒖𝒄𝒕 𝒂 𝟑 × 𝟑 𝒎𝒂𝒕𝒓𝒊𝒙 𝒘𝒉𝒐𝒔𝒆 𝒆𝒍𝒆𝒎𝒆𝒏𝒕𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚

𝒊 𝒂𝒊𝒋 = 𝒊 − 𝟐𝒋

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑚𝑎𝑡𝑟𝑖𝑥 𝑖𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 3 × 3, 𝑡ℎ𝑒𝑟𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 9 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠.

𝑎11 = 1 − 2(1) = 1 − 2 = −1 = 1

𝑎12 = 1 − 2(2) = 1 − 4 = −3 = 3

𝑎13 = 1 − 2(3) = 1 − 6 = −5 = 5

𝑎21 = 2 − 2(1) = 2 − 2 = 0

𝑎22 = 2 − 2(2) = 2 − 4 = −2 = 2

𝑎23 = 2 − 2(3) = 1 − 6 = −4 = 4

𝑎31 = 3 − 2(1) = 3 − 2 = 1

𝑎32 = 3 − 2(2) = 3 − 4 = −1 = 1

𝑎33 = 3 − 2(3) = 3 − 6 = −3 = 3

∴ 𝑇ℎ𝑒 𝑚𝑎𝑡𝑟𝑖𝑥 𝑖𝑠
1 3 5

0 2 4

1 1 3

𝒊𝒊 𝒂𝒊𝒋 =
𝒊 + 𝒋 𝟑

𝟑

𝑎11 =
1 + 1 3

3
=

2 3

3
=

8

3

𝑎12 =
1 + 2 3

3
=

3 3

3
=

27

3

𝑎13 =
1 + 3 3

3
=

4 3

3
=

64

3

𝑎21 =
2 + 1 3

3
=

3 3

3
=

27

3

𝑎22 =
2 + 2 3

3
=

4 3

3
=

64

3

𝑎23 =
2 + 3 3

3
=

5 3

3
=

125

3

= 9

= 9

𝑎31 =
3 + 1 3

3
=

4 3

3
=

64

3

𝑎32 =
3 + 2 3

3
=

4 3

3
=

125

3

𝑎33 =
3 + 3 3

3
=

6 3

3
=

216

3
= 72

9

∴ 𝑇ℎ𝑒 𝑚𝑎𝑡𝑟𝑖𝑥 𝑖𝑠

8

3

64

3

9
64

3
125

3
64

3
125

3
72
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𝟒. 𝑰𝒇 𝑨 =
𝟓 𝟒 𝟑
𝟏 −𝟕 𝟗
𝟑 𝟖 𝟐

𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒓𝒂𝒏𝒔𝒑𝒐𝒔𝒆 𝒐𝒇 𝑨.

𝐴 =
5 4 3
1 −7 9
3 8 2

⟹

5 1 3

4 −7 8

3 9 2

𝐴𝑇 =

𝟓. 𝑰𝒇 𝑨 =
𝟕 −𝟑

− 𝟓 𝟐

𝟑 −𝟓

𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒓𝒂𝒏𝒔𝒑𝒐𝒔𝒆 𝒐𝒇 − 𝑨.

𝐴 =
7 −3

− 5 2

3 −5

⟹ −𝐴 =

− 7 3

5 −2

− 3 5

−𝐴 𝑇 =
− 7 5 − 3

3 −2 5

𝟔. 𝑰𝒇 𝑨 =

𝟓 𝟐 𝟐

− 𝟏𝟕 𝟎. 𝟕
𝟓

𝟐
𝟖 𝟑 𝟏

𝒕𝒉𝒆𝒏 𝒗𝒆𝒓𝒊𝒇𝒚 𝑨𝑻 𝑻
= 𝑨

𝐴 =

5 2 2

− 17 0.7
5

2
8 3 1

⟹

5 − 17 8

2 0.7 3

2 5

2
1

𝐴𝑇 =

5 2 2

− 17 0.7
5

2
8 3 1

𝐴𝑇 𝑇 = = 𝐴

∴ 𝐴𝑇 𝑇 = 𝐴 𝐻𝑒𝑛𝑐𝑒 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑 .

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒙,𝒚 𝒂𝒏𝒅 𝒛 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏𝒔.

𝒊
𝟏𝟐 𝟑

𝒙
𝟑

𝟐
=

𝒚 𝒛
𝟑 𝟓

𝒊𝒊
𝒙 + 𝒚 𝟐
𝟓 + 𝒛 𝒙𝒚

=
𝟔 𝟐
𝟓 𝟖

𝒊𝒊𝒊
𝒙 + 𝒚 + 𝒛

𝒙 + 𝒛
𝒚 + 𝒛

=
𝟗
𝟓
𝟕

𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠

𝑖
12 3

𝑥
3

2
=

𝑦 𝑧
3 5

𝑥 = 3, 𝑦 = 12, 𝑧 = 3
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BLUE STARS HR.SEC SCHOOL

𝑖𝑖
𝑥 + 𝑦 2
5 + 𝑧 𝑥𝑦

=
6 2
5 8

𝑥 + 𝑦 = 6 … 1 , 𝑥𝑦 = 8 … 35 + 𝑧 = 5 … 2 ,

𝐹𝑟𝑜𝑚 2 5 + 𝑧 = 5

𝑧 = 5 − 5 ⟹ 𝑧 = 0

𝐹𝑟𝑜𝑚 3 𝑥𝑦 = 8 ⟹ 𝑦 =
8

𝑥

𝑠𝑢𝑏 𝑦 =
8

𝑥
𝑖𝑛 1 𝑥 + 𝑦 = 6

𝑥 +
8

𝑥
= 6 ⟹

𝑥2 + 8

𝑥
= 6 ⟹ 𝑥2 + 8 = 6𝑥

𝑥2 − 6𝑥 + 8 = 0 ⟹

×
8

+
−6

−2−4

𝑥 − 4 𝑥 − 2 = 0

𝑥 − 4 = 0, 𝑥 − 2 = 0
𝑥 = 4, 𝑥 = 2

𝑤ℎ𝑒𝑛 𝑥 = 4 𝑖𝑛 𝑦 =
8

𝑥
⟹ 𝑦 =

8

4
⟹ 𝑦 = 2

𝑤ℎ𝑒𝑛 𝑥 = 2 𝑖𝑛 𝑦 =
8

𝑥
⟹ 𝑦 =

8

2
⟹ 𝑦 = 4

∴ 𝑥 = 4, 𝑦 = 2, 𝑧 = 0 𝑜𝑟 ∴ 𝑥 = 2, 𝑦 = 4, 𝑧 = 0

𝑥 + 𝑦 + 𝑧 = 9

𝑖𝑖𝑖
𝑥 + 𝑦 + 𝑧

𝑥 + 𝑧
𝑦 + 𝑧

=
9
5
7

… 1 , 𝑥 + 𝑧 = 5… 2 , 𝑦 + 𝑧 = 7… (3)

𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (2)

𝑦 = 4

𝑥 + 𝑦 + 𝑧 = 9

𝑥 + 0𝑦 + 𝑧 = 5
− − − (−)

𝑆𝑢𝑏 𝑦 = 4 𝑖𝑛 (3)

4 + 𝑧 = 7

𝑧 = 3

𝑦 + 𝑧 = 7

⟹ 𝑧 = 7 − 4

𝑆𝑢𝑏 𝑧 = 3 𝑖𝑛 (2)

𝑥 + 3 = 5
𝑥 = 2

𝑥 + 𝑧 = 5

⟹ 𝑥 = 5 − 3

∴ 𝑥 = 2, 𝑦 = 4, 𝑧 = 3.
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𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟑. 𝟏𝟕

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓𝟕: 𝑰𝒇 𝑨 =
𝟏 𝟐 𝟑
𝟒 𝟓 𝟔
𝟕 𝟖 𝟗

, B = 
𝟏 𝟕 𝟎
𝟏 𝟑 𝟏
𝟐 𝟒 𝟎

, 𝒇𝒊𝒏𝒅 𝑨 + 𝑩

𝐴 + 𝐵 = +
1 2 3
4 5 6
7 8 9

1 7 0
1 3 1
2 4 0

=
1 + 1 2 + 7 3 + 0

4 + 1 5 + 3 6 + 1

7 + 2 8 + 4 9 + 0

=
2 9 3

5 8 7
9 12 9

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓8: 𝑻𝒘𝒐 𝒆𝒙𝒂𝒎𝒊𝒏𝒂𝒕𝒊𝒐𝒏𝒔 𝒘𝒆𝒓𝒆 𝒄𝒐𝒏𝒅𝒖𝒄𝒕𝒆𝒅 𝒇𝒐𝒓 𝒕𝒉𝒓𝒆𝒆 𝒈𝒓𝒐𝒖𝒑𝒔
𝒐𝒇 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒏𝒂𝒎𝒆𝒍𝒚 𝒈𝒓𝒐𝒖𝒑 𝟏, 𝒈𝒓𝒐𝒖𝒑 𝟐,𝒈𝒓𝒐𝒖𝒑 𝟑 𝒂𝒏𝒅 𝒕𝒉𝒆𝒊𝒓 𝒅𝒂𝒕𝒂 𝒐𝒏
𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒐𝒇 𝒎𝒂𝒓𝒌𝒔 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒔𝒖𝒃𝒋𝒆𝒄𝒕𝒔, 𝑻𝒂𝒎𝒊𝒍, 𝑬𝒏𝒈𝒍𝒊𝒔𝒉,𝑺𝒄𝒊𝒆𝒏𝒄𝒆 𝒂𝒏𝒅
𝑴𝒂𝒕𝒉𝒆𝒎𝒂𝒕𝒊𝒄𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒐𝒘 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒎𝒂𝒕𝒓𝒊𝒄𝒔 𝑨 𝒂𝒏𝒅 𝑩. 𝑭𝒊𝒏𝒅
𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒎𝒂𝒓𝒌𝒔 𝒐𝒇 𝒃𝒐𝒕𝒉 𝒕𝒉𝒆 𝒆𝒙𝒂𝒎𝒊𝒏𝒂𝒕𝒊𝒐𝒏𝒔 𝒇𝒐𝒓 𝒂𝒍𝒍 𝒕𝒉𝒆 𝒕𝒉𝒓𝒆𝒆 𝒈𝒓𝒐𝒖𝒑𝒔.

𝑇𝑎𝑚𝑖𝑙 𝐸𝑛𝑔𝑙𝑖𝑠ℎ 𝑆𝑐𝑖𝑒𝑛𝑐𝑒

𝐴 =

22 15 14 23

3021

53

50

32

62

80 40

𝐺𝑟𝑜𝑢𝑝 1

𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠

𝐺𝑟𝑜𝑢𝑝 2
𝐺𝑟𝑜𝑢𝑝 3

𝑇𝑎𝑚𝑖𝑙 𝐸𝑛𝑔𝑙𝑖𝑠ℎ 𝑆𝑐𝑖𝑒𝑛𝑐𝑒

𝐵 =

20 38 15 40

8017

81

18

52

12

47 18

𝐺𝑟𝑜𝑢𝑝 1

𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠

𝐺𝑟𝑜𝑢𝑝 2
𝐺𝑟𝑜𝑢𝑝 3

𝑇ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘𝑠 𝑖𝑛 𝑏𝑜𝑡ℎ 𝑡ℎ𝑒 𝑒𝑥𝑎𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑡ℎ𝑟𝑒𝑒 𝑔𝑟𝑜𝑢𝑝𝑠 𝑖𝑠
𝑡ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑚𝑎𝑡𝑟𝑖𝑐𝑠.

𝑇𝑎𝑚𝑖𝑙 𝐸𝑛𝑔𝑙𝑖𝑠ℎ 𝑆𝑐𝑖𝑒𝑛𝑐𝑒

𝐴 =

22 15 14 23

3021

53

50

32

62

80 40

𝐺𝑟𝑜𝑢𝑝 1

𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠

𝐺𝑟𝑜𝑢𝑝 2
𝐺𝑟𝑜𝑢𝑝 3

𝑇𝑎𝑚𝑖𝑙 𝐸𝑛𝑔𝑙𝑖𝑠ℎ 𝑆𝑐𝑖𝑒𝑛𝑐𝑒

𝐵 =

20 38 15 40

8017

81

18

52

12

47 18

𝐺𝑟𝑜𝑢𝑝 1

𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠

𝐺𝑟𝑜𝑢𝑝 2
𝐺𝑟𝑜𝑢𝑝 3
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=
22 + 20 15 + 38 14 + 15 23 + 40

50 + 18 62 + 12 21 + 17 30 + 80

53 + 81 80 + 47 32 + 52 40 + 18

=

42 53 29 63

68 74 38 110

134 127 84 58

𝐴 + 𝐵

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟓𝟗: 𝑰𝒇 𝑨 =
𝟏 𝟑 −𝟐
𝟓 −𝟒 𝟔

−𝟑 𝟐 𝟗
, B =

𝟏 𝟖
𝟑 𝟒
𝟗 𝟔

, 𝒇𝒊𝒏𝒅 𝑨 + 𝑩

𝐼𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑡𝑜 𝑎𝑑𝑑 𝐴 𝑎𝑛𝑑 𝐵 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝑡ℎ𝑒𝑦 ℎ𝑎𝑣𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑜𝑟𝑑𝑒𝑟𝑠.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟎: 𝑰𝒇 𝑨 =
𝟕 𝟖 𝟔
𝟏 𝟑 𝟗

−𝟒 𝟑 −𝟏
, B =  

𝟒 𝟏𝟏 −𝟑
−𝟏 𝟐 𝟒
𝟕 𝟓 𝟎

, 𝒇𝒊𝒏𝒅 𝟐𝑨 + 𝑩

𝑆𝑖𝑛𝑐𝑒 𝐴 𝑎𝑛𝑑 𝐵 ℎ𝑎𝑣𝑒 𝑠𝑎𝑚𝑒 𝑜𝑟𝑑𝑒𝑟 3 × 3, 2𝐴 + 𝐵 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑

2𝐴 + 𝐵 = 2
7 8 6
1 3 9

−4 3 −1
+

4 11 −3
−1 2 4
7 5 0

= +

4 11 −3
−1 2 4
7 5 0

=

14 + 4 16 + 11

=
1812 − 3

2 − 1 6 + 2 18 + 4

−8 + 7 6 + 5 −2 + 0

27 9

1 8 22

−1 11 −2

14 16 12

2 6 18

−8 6 −2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔1: 𝑰𝒇 A = =

𝟓 𝟒 −𝟐
𝟏

𝟐

𝟑

𝟒
𝟐

𝟏 𝟗 𝟒

, B = 

−𝟕 𝟒 −𝟑
𝟏

𝟒

𝟕

𝟐
𝟑

𝟓 −𝟔 𝟗

, 𝒇𝒊𝒏𝒅 𝟒𝑨 − 𝟑𝑩.

𝑆𝑖𝑛𝑐𝑒 𝐴 𝑎𝑛𝑑 𝐵 ℎ𝑎𝑣𝑒 𝑠𝑎𝑚𝑒 𝑜𝑟𝑑𝑒𝑟 3 × 3, 4𝐴 − 3𝐵 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑

4𝐴 − 3𝐵 = 4

5 4 −2
1

2

3

4
2

1 9 4

−3

−7 4 −3
1

4

7

2
3

5 −6 9

= + =

20 16 −8

2 3 4 2
4 36 16

21 −12 9

−
3

4
−

21

2
−9

−15 18 −27

41 4 1

5

4
−

15

2
4 2 − 9

−11 54 −11
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑.𝟔𝟐: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒂,𝒃, 𝒄, 𝒅, 𝒙, 𝒚 𝒇𝒐𝒓𝒎 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈
𝒎𝒂𝒕𝒓𝒊𝒙 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏

𝑑 8
3𝑏 𝑎

3 𝑎
−2 −4

2 2𝑎
𝑏 4𝑐

0 1
−5 0

++ =

𝐹𝑖𝑟𝑠𝑡 , 𝑤𝑒 𝑎𝑑𝑑 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑚𝑎𝑡𝑟𝑖𝑐𝑠 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑙𝑒𝑓𝑡, 𝑟𝑖𝑔ℎ𝑡 ℎ𝑎𝑛𝑑𝑠 𝑠𝑖𝑑𝑒𝑠 𝑡𝑜 𝑔𝑒𝑡

𝑑 + 3 8 + 𝑎
3𝑏 − 2 𝑎 − 4

2 + 0 2𝑎 + 1
𝑏 − 5 4𝑐 + 0

=

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑚𝑎𝑡𝑟𝑖𝑐𝑠, 𝑤𝑒 ℎ𝑎𝑣𝑒

𝑑 + 3 = 2

8 + 𝑎 = 2𝑎 + 1

3𝑏 − 2 = 𝑏 − 5

⟹ 𝑑 = 2 − 3 = −1

8 − 1 = 2𝑎 − 𝑎⟹ ⟹ 𝑎 = 7

3𝑏 − 𝑏 = 2 − 5 2𝑏 = −3 𝑏 =
−3

2
⟹ ⟹ ⟹

𝑎 − 4 = 4𝑐 − 0
𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑎 𝑣𝑎𝑙𝑢𝑒

⟹ 7 − 4 = 4𝑐 ⟹ 4𝑐 = 3⟹ 𝑐 =
3

4

𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑎 = 7, 𝑏 = −
3

7
, 𝑐 =

3

4
, 𝑑 = −1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟑: 𝑰𝒇 𝑨 =
𝟏 𝟖 𝟑
𝟑 𝟓 𝟎
𝟖 𝟕 𝟔

, B =
𝟖 −𝟔 −𝟒
𝟐 𝟏𝟏 −𝟑
𝟎 𝟏 𝟓

,  C =
𝟓 𝟑 𝟎

−𝟏 −𝟕 𝟐
𝟏 𝟒 𝟑

𝒄𝒐𝒎𝒑𝒖𝒕𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊) 𝟑𝑨 + 𝟐𝑩 − 𝑪 𝒊𝒊)
𝟏

𝟐
𝑨 −

𝟑

𝟐
𝑩.

𝑖) 3𝐴 + 2𝐵 − 𝐶

= 3
1 8 3
3 5 0
8 7 6

+ 2
8 −6 −4
2 11 −3
0 1 5

−
5 3 0

−1 −7 2
1 4 3

= + +
−5 −3 0
1 7 −2

−1 −4 −3

=

3 + 16 − 5
=

24 − 12 − 3 9 − 8 + 0

9 + 4 + 1 15 + 22 + 7 0 − 6 − 2

24 + 0 − 1 21 + 2 − 4 18 + 10 − 3

14 9 1

14 44 −8

23 19 25

3 24 9

9 15 0
24 21 18

16 −12 −8

4 22 −6
0 2 10

𝑖𝑖)
1

2
𝐴 −

3

2
𝐵

=
1

2
𝐴 − 3𝐵 =

1

2

1 8 3
3 5 0
8 7 6

− 3
8 −6 −4
2 11 −3
0 1 5
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=
1

2

=

1 − 24 8 + 18 3 + 12

3 − 6 5 − 33 0 + 9

8 + 0 7 − 3 6 − 15

−23 26 15

−3 −28 9

8 4 −9

−
23

2
13

15

2

−
3

2
−14

9

2

4 2 −
9

2

=
1

2

=
1

2
+

−24 18 12
−6 −33 9
0 −3 −15

1 8 3
3 5 0
8 7 6

𝟏. 𝑰𝒇 𝑨 =
𝟏 𝟗
𝟑 𝟒
𝟖 −𝟑

, B =
𝟓 𝟕
𝟑 𝟑
𝟏 𝟎

, 𝒕𝒉𝒆𝒏 𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕

𝒊)𝑨 + 𝑩 = 𝑩 + 𝑨 𝒊𝒊) 𝑨 + −𝑨 = −𝑨 + 𝑨 = 𝟎

𝐴 + 𝐵 =

𝑖)𝐴 + 𝐵 = 𝐵 + 𝐴

1 9
3 4
8 −3

𝐴 + 𝐵 = 𝐵 + 𝐴

𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑠𝑎𝑚𝑒 𝑜𝑟𝑑𝑒𝑟

+
5 7
3 3
1 0

=

1 + 5 9 + 7

8 + 1 −3 + 0

3 + 3 4 + 3 =

6 16

9 −3

6 7

𝐵 + 𝐴 =
1 9
3 4
8 −3

+
5 7
3 3
1 0

=

5 + 1 7 + 9

1 + 8 0 − 3

3 + 3 3 + 4 =

6 16

9 −3

6 7

𝑖𝑖) 𝐴 + −𝐴 = −𝐴 + 𝐴 = 0

𝐿𝐻𝑆: 𝐴 + (−𝐴)
1 9
3 4
8 −3

= +
−1 −9
−3 −4
−8 3

=
0 0
0 0
0 0

= 0
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𝑅𝐻𝑆: −𝐴 + 𝐴

=

−1 −9
−3 −4
−8 3

+
1 9
3 4
8 −3

=
0 0
0 0
0 0

= 0

∴ LHS = RHS

2 3 4
1 9 2

−7 1 −1

8 3 4
1 −2 3
2 4 −1

𝟐. 𝑰𝒇𝑨 =
𝟒 𝟑 𝟏
𝟐 𝟑 −𝟖
𝟏 𝟎 −𝟒

, B =
𝟐 𝟑 𝟒
𝟏 𝟗 𝟐

−𝟕 𝟏 −𝟏
, C =

𝟖 𝟑 𝟒
𝟏 −𝟐 𝟑
𝟐 𝟒 −𝟏

, 

𝒕𝒉𝒆𝒏 𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕 𝑨 + 𝑩 + 𝑪 = 𝑨 + 𝑩 + 𝑪

+𝐵 + 𝐶 =

𝐴 + 𝐵 + 𝐶 =
4 3 1
2 3 −8
1 0 −4

+
10 6 8
2 7 5

−5 5 −2

= … … . (1)

10 6 8

2 7 5

−5 5 −2

14 9 9

4 10 −3

−4 5 −6

=

∴ 𝑓𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 LHS = RHS

4 3 1
2 3 −8
1 0 −4

2 3 4
1 9 2

−7 1 −1

+𝐴 + 𝐵 =

𝐴 + 𝐵 + 𝐶 =
6 6 5
3 12 −6

−6 1 −5

+
8 3 4
1 −2 3
2 4 −1

= … … . (2)

6 6 5

3 12 −6

−6 1 −5

14 9 9

4 10 −3

−4 5 −6

=

202



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝟑. 𝑭𝒊𝒏𝒅 𝑿 𝒂𝒏𝒅 𝒀 𝒊𝒇 𝑿 + 𝒀 =
𝟕 𝟎
𝟑 𝟓

𝒂𝒏𝒅 𝑿 − 𝒀 =
𝟑 𝟎
𝟎 𝟒

𝑋 + 𝑌 =
7 0
3 5

𝑋 − 𝑌 =
3 0
0 4

… (1)

… (2)

2𝑋 = 10 0
2𝑋 =

3 9

𝐴𝑑𝑑𝑖𝑛𝑔 1 𝑎𝑛𝑑 2

7 0
3 5

+
3 0
0 4

⟹ ⟹ 𝑋 =

5

3

2

9

2

0

𝑋 + 𝑌 =
7 0
3 5

𝑋 − 𝑌 =
3 0
0 4

… (1)

… (2)

2𝑌 = 4 0
2𝑌 =

3 1

𝑆𝑢𝑏𝑟𝑎𝑐𝑡𝑖𝑛𝑔 1 𝑎𝑛𝑑 2

7 0
3 5

−
3 0
0 4

⟹ ⟹ 𝑦 =

2

3

2

1

2

0

− + −

𝟒. 𝑰𝒇 𝑨 =
𝟎 𝟒 𝟗
𝟖 𝟑 𝟕

, 𝐁 =
𝟕 𝟑 𝟖
𝟏 𝟒 𝟗

𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇

𝒊) 𝑩 − 𝟓𝑨 𝒊𝒊) 𝟑𝑨 − 𝟗𝑩

𝐵 − 5𝐴 =
7 3 8
1 4 9

−5
0 4 9
8 3 7

=
7 3 8
1 4 9

−
0 20 45

40 15 35

=
7 − 0 3 − 20 8 − 45

1 − 40 4 − 15 9 − 35 =
7 −17 −37

−39 −11 −26

3𝐴 − 9𝐵 = 3 0 4 9
8 3 7

−9
7 3 8
1 4 9

=
0 12 27

24 9 21
−

63 27 72
9 36 81

0 − 63 12 − 27 27 − 72
24 − 9 9 − 36 21 − 81

=
−63 −15 −45
15 −27 −60=

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙,𝒚, 𝒛 𝒊𝒇 𝒊
𝒙 − 𝟑 𝟑𝒙 − 𝒛

𝒙 + 𝒚 + 𝟕 𝒙 + 𝒚 + 𝒛
=

𝟏 𝟎
𝟏 𝟔

𝑥 − 3 3𝑥 − 𝑧
𝑥 + 𝑦 + 7 𝑥 + 𝑦 + 𝑧

=
1 0
1 6

𝑥 − 3 = 1

∴ 𝑧 = 12

⟹ 𝑥 = 1 + 3

∴ 𝑥 = 4

3𝑥 − 𝑧 = 0 ⟹ 3 4 − 𝑧 = 0 ⟹ 12 − 𝑧 = 0

𝑥 + 𝑦 + 7 = 1 ⟹ 𝑥 + 𝑦 = 1 − 7

𝑥 + 𝑦 = −6 ⟹ 4 + 𝑦 = −6

𝑦 = − 6 − 4 ⟹ ∴ 𝑦 = −10 203
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𝒊𝒊 𝒙 𝒚 − 𝒛 𝒛 + 𝟑 + 𝒚 𝟒 𝟑 = 𝟒 𝟖 𝟏𝟔

𝑥 𝑦 − 𝑧 𝑧 + 3 + 𝑦 4 3 = 4 8 16

𝑥 + 𝑦 𝑦 − 𝑧 + 4 𝑧 + 3 + 3 = 4 8 16

𝑥 + 𝑦 𝑦 − 𝑧 + 4 𝑧 + 6 = 4 8 16

𝑥 + 𝑦 = 4, 𝑦 − 𝑧 + 4 = 8, 𝑧 + 6 = 16
𝑧 = 16 − 6

𝑧 = 10

𝑦 − 10 + 4 = 8,
𝑦 − 6 = 8,
𝑦 = 8 + 6,

𝑦 = 14

𝑥 + 14 = 4,

𝑥 = 4 − 14,

∴ 𝑥 = −10

𝟔. 𝑭𝒊𝒏𝒅 𝒙 𝒂𝒏𝒅 𝒚 𝒊𝒇 𝒙
𝟒

−𝟑
+ 𝒚

−𝟐
𝟑

=
𝟒
𝟔

𝑥
4

−3
+ 𝑦

−2
3

=
4
6

⟹ 4𝑥
−3𝑥

+
−2𝑦
3𝑦

=
4
6

4𝑥 − 2𝑦
−3𝑥 + 3𝑦

=
4
6

⟹ 4𝑥 − 2𝑦 = 4 𝑎𝑛𝑑 − 3𝑥 + 3𝑦 = 6
÷ 3

−𝑥 + 𝑦 = 2 … (2)𝑆𝑜𝑙𝑣𝑒 (1) 𝑎𝑛𝑑 (2)
÷ 2

2𝑥 − 𝑦 = 2 … (1)

−𝑥 + 𝑦 = 2

⟹ 𝑦 = 2 + 4

(1) ⟹ 2𝑥 − 𝑦 = 2

(2) ⟹

𝑥 = 4
𝑠𝑢𝑏 𝑥 = 4 𝑖𝑛 (2) −𝑥 + 𝑦 = 2

−4 + 𝑦 = 2

𝑦 = 6

∴ 𝑥 = 4, 𝑦 = 6

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒐𝒏 − 𝒛𝒆𝒓𝒐 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒙 𝒔𝒂𝒓𝒊𝒔𝒇𝒚𝒊𝒏𝒈 𝒕𝒉𝒆 𝒎𝒂𝒕𝒓𝒊𝒙 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏

𝒙
𝟐𝒙 𝟐
𝟑 𝒙

+ 𝟐
𝟖 𝟓𝒙
𝟒 𝟒𝒙

= 𝟐 𝒙𝟐 + 𝟖 𝟐𝟒
𝟏𝟎 𝟔𝒙

2𝑥2 2𝑥
3𝑥 𝑥2

+ =
16 10𝑥
8 8𝑥

2𝑥2 + 16 48
20 12𝑥

𝑥
2𝑥 2
3 𝑥

+ 2
8 5𝑥
4 4𝑥

= 2 𝑥2 + 8 24
10 6𝑥

2𝑥2 + 16 12𝑥
3𝑥 + 8 𝑥2 + 8𝑥

=
2𝑥2 + 16 48

20 12𝑥

12𝑥 = 48 ⟹ 𝑥 =
48

12

4
⟹ 𝑥 = 4
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𝟖. 𝑺𝒐𝒍𝒗𝒆 𝒇𝒐𝒓 𝒙,𝒚
𝒙𝟐

𝒚𝟐 + 𝟐
−𝟐𝒙
−𝒚

=
𝟓
𝟖

𝑥2 − 4𝑥 = 5

𝑥2 − 4𝑥 − 5 = 0

𝑥 − 5 𝑥 + 1 = 0

𝑥 = 5, −1

𝑎𝑛𝑑 𝑦2 − 2𝑦 = 8

𝑦2 − 2𝑦 − 8 = 0

𝑦 − 4 𝑦 + 2 = 0

⟹

𝑥2

𝑦2 + 2
−2𝑥
−𝑦

=
5
8

⟹
𝑥2

𝑦2 +
−4𝑥
−2𝑦

=
5
8

𝑥2 − 4𝑥
𝑦2 + 2𝑦

=
5
8

⟹
1

+
−4

×
−5

−5

𝑥 − 5 = 0, 𝑥 + 1 = 0

𝑥 = 5, 𝑥 = 1 ⟹

2

+
−2

×
−8

−4
⟹ 𝑦 − 4 = 0, 𝑦 + 2 = 0

𝑦 = 4, 𝑦 = −2 ⟹ 𝑦 = 4, −2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟒: 𝑰𝒇 𝑨 =
𝟏 𝟐 𝟎
𝟑 𝟏 𝟓

, 𝑩 =
𝟖 𝟑 𝟏
𝟐 𝟒 𝟏
𝟓 𝟑 𝟏

𝒇𝒊𝒏𝒅 𝑨𝑩.

𝐻𝑒𝑟𝑒 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴 𝑖𝑠 2 × 3 𝑚𝑎𝑡𝑟𝑖𝑥 𝑎𝑛𝑑 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝐵 𝑖𝑠 3 × 3 𝑚𝑎𝑡𝑟𝑖𝑥, ℎ𝑒𝑛𝑐𝑒 𝐴𝐵
𝑖𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2 × 3.

𝐺𝑖𝑣𝑒𝑛 𝐴 =
1 2 0
3 1 5 2 × 3

, 𝐵 =
8 3 1
2 4 1
5 3 1 3 × 3

𝐴𝐵 =
1 2 0
3 1 5

×
8 3 1
2 4 1
5 3 1

= =
12 11 3

51 28 9

8 +4+ 0 3 + 8+ 0 1+ 2 +0

24 + 2+25 9 + 4 + 15 3 + 1 + 5

𝐄𝐱𝐚𝐦𝐩𝐥𝐞 𝟑. 𝟔𝟓: 𝑰𝒇 𝑨 =
𝟐 𝟏
𝟏 𝟑

, 𝑩 =
𝟐 𝟎
𝟏 𝟑

𝒇𝒊𝒏𝒅 𝑨𝑩 𝒂𝒏𝒅 𝑩𝑨. 𝑪𝒉𝒆𝒄𝒌 𝒊𝒇

𝑨𝑩 = 𝑩𝑨.
𝐻𝑒𝑟𝑒 𝑜𝑟𝑑𝑒𝑟𝑜𝑓 𝐴 𝑖𝑠 2 × 2 𝑚𝑎𝑡𝑟𝑖𝑥 𝑎𝑛𝑑 𝐵 𝑖𝑠 2 × 2 𝑚𝑎𝑡𝑟𝑖𝑥, ℎ𝑒𝑛𝑐𝑒 𝐴𝐵 𝑖𝑠 𝑑𝑒𝑓𝑖𝑛𝑒𝑑
𝑎𝑛𝑑 𝑖𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2 × 2.

𝐴𝐵 =
2 1
1 3

×
2 0
1 3

== 5 3
5 9

4 + 1 0 + 3
2 + 3 0 + 9

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝐴𝐵 ≠ 𝐵𝐴

𝐵𝐴 =
2 0
1 3

×
2 1
1 3

== 4 2
5 10

4 + 0 2 + 0
2 + 3 1 + 9

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟑. 𝟏𝟖
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟔: 𝑰𝒇 𝑨 =
𝟐 −𝟐 𝟐

𝟐 𝟐
𝒂𝒏𝒅 𝑩 =

𝟐 𝟐 𝟐

− 𝟐 𝟐
.  

𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒂𝒏𝒅 𝑩 𝒔𝒂𝒕𝒊𝒔𝒇𝒚 𝒄𝒐𝒎𝒎𝒖𝒕𝒂𝒕𝒊𝒗𝒆 𝒑𝒓𝒐𝒑𝒆𝒓𝒕𝒚 𝒘𝒊𝒕𝒉 𝒓𝒆𝒔𝒑𝒆𝒄𝒕 𝒕𝒐
𝒎𝒂𝒕𝒓𝒊𝒙 𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒊𝒄𝒂𝒕𝒊𝒐𝒏

𝑇𝑜 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝐴𝐵 = 𝐵𝐴

𝐿. 𝐻. 𝑆: 𝐴𝐵 =

=

2 −2 2

2 2

2 2 2

− 2 2

8 0

0 8

×

𝐴𝐵 =

4 + 4 4 2 − 4 2

2 2 − 2 2 4 + 4

𝑅𝐻𝑆 ∶ 𝐵𝐴 =

=

2 2 2

− 2 2

2 −2 2

2 2
×

4 + 4 −4 2 + 4 2

−2 2 + 2 2 4 + 4

8 0

0 8
𝐵𝐴 =

𝐻𝑒𝑛𝑐𝑒 𝐿𝐻𝑆 = 𝑅𝐻𝑆 𝑖𝑒 𝐴𝐵 = 𝐵𝐴

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟕: 𝑺𝒐𝒍𝒗𝒆
𝟐 𝟏
𝟏 𝟐

𝒙
𝒚 =

𝟒
𝟓

:

2𝑥 + 𝑦 = 4 … (1) 𝑎𝑛𝑑 𝑥 + 2𝑦 = 5… (2)

𝑆𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑 2

−3𝑦 = −6 𝑦 =
−6

−31

2
⟹

𝑥2 1

1 2 𝑦×

2 × 2 2 × 1

=
4

5

2𝑥 + 𝑦
𝑥 + 2𝑦 =

4

5

2𝑥 + 4𝑦 = 10

2𝑥 + 𝑦 = 4
(−) (−) (−)

𝑦 = 2

⟹

⟹

𝑆𝑢𝑏 𝑦 = 2 𝑖𝑛 1 2𝑥 + 𝑦 = 4

∴ 𝑥 = 1, 𝑦 = 2.

2𝑥 + 2 = 4

𝑥 = 1

⟹ 2𝑥 = 4 − 2 ⟹ 𝑥 =
2

2
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟖: 𝑰𝒇 𝑨 = 𝟏 −𝟏 𝟐 , 𝑩 =
𝟏 −𝟏
𝟐 𝟏
𝟏 𝟑

𝒂𝒏𝒅 𝑪 =
𝟏 𝟐
𝟐 −𝟏

𝒔𝒉𝒐𝒘

𝒕𝒉𝒂𝒕 𝑨𝑩 𝑪 = 𝑨 𝑩𝑪 ⋅

𝐿. 𝐻. 𝑆: 𝐴𝐵 𝐶

𝐴𝐵 𝐶 = 1 4 1×2 ×
1 2
2 −1

𝐴𝐵 =

𝐴𝐵 = 1 4

=

𝐴𝐵 𝐶 = 9 −2

1 −1
2 1
1 3 3×2

=𝐴𝐵 1 −1 2 1×3 ×

1 − 2 + 2 −1 −1+ 6

1 + 8 2 − 4

… . (1)

⟹

𝑅. 𝐻. 𝑆: 𝐴 𝐵𝐶

𝐵𝐶 =
1 −1
2 1
1 3 3×2

×
1 2
2 −1 2×2

1 − 2 2 + 1
2 + 2 4 − 1

1 + 6 2 − 3
= =

−1

4

7

3

3

−1

𝐴 𝐵𝐶 = 1 −1 2 1×3

−1 3
4 3
7 −1 3×2

𝐴 𝐵𝐶 −1 − 4 + 14 3 − 3 − 2=

… (2)𝐴 𝐵𝐶 = 9 −2

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 , 𝐴𝐵 𝐶 = 𝐴 𝐵𝐶

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟔𝟗: 𝑰𝒇 𝑨 =
𝟏 𝟏

−𝟏 𝟑
, 𝑩 =

𝟏 𝟐
−𝟒 𝟐

, 𝑪 =
−𝟕 𝟔
𝟑 𝟐

𝒗𝒆𝒓𝒊𝒇𝒚

𝒕𝒉𝒂𝒕 𝑨 𝑩 + 𝑪 = 𝑨𝑩 + 𝑨𝑪 ⋅

𝐿. 𝐻. 𝑆: 𝐴 𝐵 + 𝐶

𝐵 + 𝐶

… 1

= 1 − 7 2 + 8

−4 + 3 2 + 2

𝐵 + 𝐶 =
−6 8
−1 4

=
−6 − 1 8 + 4

6 − 3 −8 + 12

=
1 2

−4 2
+

−7 6
3 2

𝐴 𝐵 + 𝐶 =
1 1

−1 3
−6 8
−1 4

+

𝐴(𝐵 + 𝐶) =
−7 12
3 4
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𝑅. 𝐻. 𝑆 ∶ 𝐴𝐵 + 𝐴𝐶

=
1 − 4

−1 − 12

2 + 2

−2 + 6
𝐴𝐵 =

1 1

−1 3
1 2
−4 2

×
−3 4
−13 4

=

∴ 𝐴𝐵 + 𝐴𝐶 =
−3 4

−13 4
+

−4 8
16 0

… 2𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 , 𝐴 𝐵 + 𝐶 = 𝐴𝐵 + 𝐴𝐶

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

=
−7 + 3 6 + 2

7 + 9 −6 + 6

=
−3 − 4 4 + 12

−13 + 16 4 + 0

𝐴𝐶 = 1 1

−1 3
−7 6
3 2

−4 8
16 0

=

−7 12
3 4

=

×

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟑. 𝟕𝟎: 𝑰𝒇 𝑨 =
𝟏 𝟐 𝟏
𝟐 −𝟏 𝟏

𝒂𝒏𝒅 𝑩 =
𝟐 −𝟏

−𝟏 𝟒
𝟎 𝟐

𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕

𝑨𝑩 𝑻 = 𝑩𝑻𝑨𝑻 .

𝐿. 𝐻. 𝑆: 𝐴𝐵 𝑇

𝐴𝐵 =
1 2 1
2 −1 1 2×3

×
2 −1

−1 4
0 2 3×2

=
2 − 2 + 0 −1 + 8 + 2

4 + 1 + 0 −2 − 4 + 2

0 9
5 −4

𝐴𝐵 = ⟹ 𝐴𝐵 𝑇 =
0 9
5 −4

𝑇
⟹ 𝐴𝐵 𝑇 =

0 5
9 −4

… . (1)

𝑅. 𝐻. 𝑆: 𝐵𝑇 𝐴𝑇

𝐵𝑇 =
2 −1 0

−1 4 2
, 𝐴𝑇 =

1 2
2 −1
1 1

𝐵𝑇𝐴𝑇 =
2 −1 0

−1 4 2 2×3
×

1 2
2 −1
1 1 3×2

=
2 − 2 + 0 4 + 1 + 0

−1 + 8 + 2 −2 − 4 + 2

𝐵𝑇 𝐴𝑇 =
0 5
9 −4

… . (2)
𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 , 𝐴𝐵 𝑇 = 𝐵𝑇𝐴𝑇.

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒐𝒓𝒅𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒎𝒂𝒕𝒓𝒊𝒙 𝑨𝑩 𝒊𝒇

𝑖 𝑖𝑖 𝑖𝑖𝑖 𝑖𝑣 𝑣
𝑂𝑟𝑑𝑒𝑟𝑠 𝑜𝑓 𝐴 3 × 3 4 × 3 4 × 2 4 × 5 1 × 1
𝑂𝑟𝑑𝑒𝑟𝑠 𝑜𝑓 𝐵 3 × 3 3 × 2 2 × 2 5 × 1 1 × 3

𝑖) 𝐴 𝑖𝑠 𝑜𝑓 𝑜𝑑𝑟𝑒𝑟 = 3 × 3

𝐵 𝑖𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 = 3 × 3

∴ 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴𝐵 = 3 × 3

𝑖𝑖) 𝐴 → 4 × 3, 𝐵 → 3 × 2

∴ 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴𝐵 = 4 × 2

𝑖𝑖𝑖) 𝐴 → 4 × 2, 𝐵 → 2 × 2

∴ 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴𝐵 = 4 × 2

𝑖𝑣) 𝐴 → 4 × 5, 𝐵 → 5 × 1
∴ 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴𝐵 = 4 × 1

𝑣) 𝐴 → 1 × 1, 𝐵 → 1 × 3

∴ 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴𝐵 = 1 × 3
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𝟐. 𝑰𝒇 𝑨 𝒊𝒔 𝒐𝒇 𝒐𝒓𝒅𝒆𝒓 𝒑 × 𝒒 𝒂𝒏𝒅 𝑩 𝒊𝒔 𝒐𝒇 𝒐𝒓𝒅𝒆𝒓 𝒒 × 𝒓 𝒘𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒐𝒓𝒅𝒆𝒓 𝒐𝒇
𝑨𝑩 𝒂𝒏𝒅 𝑩𝑨?

𝐺𝑖𝑣𝑒𝑛: 𝐴 𝑖𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 𝑝 × 𝑞

𝐵 𝑖𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 𝑞 × 𝑟

∴ 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴𝐵 = 𝑝 × 𝑟

𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐵𝐴 𝑖𝑠 𝑛𝑜𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑

∵ 𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛𝑠 𝑖𝑛 𝐵 & 𝑁𝑜. 𝑜𝑓 𝑟𝑜𝑤𝑠 𝑖𝑛 𝐴 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑒𝑞𝑢𝑎𝑙.

𝟑. 𝑨 𝒉𝒂𝒔′𝒂′𝒓𝒐𝒘𝒔 𝒂𝒏𝒅′𝒂 + 𝟑′ 𝒄𝒐𝒍𝒖𝒎𝒏𝒔.𝑩 𝒉𝒂𝒔′𝒃′𝒓𝒐𝒘𝒔 𝒂𝒏𝒅′𝟏𝟕 − 𝒃′𝒄𝒐𝒍𝒖𝒎𝒏𝒔,
𝒂𝒏𝒅 𝒊𝒇 𝒃𝒐𝒕𝒉 𝒑𝒓𝒐𝒅𝒖𝒄𝒕𝒔 𝑨𝑩 𝒂𝒏𝒅 𝑩𝑨 𝒆𝒙𝒊𝒔𝒕,𝒇𝒊𝒏𝒅 𝒂,𝒃?

𝐺𝑖𝑣𝑒𝑛: 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐴 𝑖𝑠 𝑎 × 𝑎 + 3 𝑎𝑛𝑑 𝑂𝑟𝑑𝑒𝑟 𝑜𝑓 𝐵 𝑖𝑠 𝑏 × 17 − 𝑏
𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝐴𝐵 𝑒𝑥𝑖𝑠𝑡

𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛𝑠 𝑖𝑛 𝐴 = 𝑁𝑜. 𝑜𝑓 𝑟𝑜𝑤𝑠 𝑖𝑛 𝐵
𝑎 − 𝑏 = −3 … 1

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝐵𝐴 𝑒𝑥𝑖𝑠𝑡 ∴ 17 − 𝑏 = 𝑎

𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛𝑠 𝑖𝑛 𝐵 = 𝑁𝑜. 𝑜𝑓 𝑟𝑜𝑤𝑠 𝑖𝑛 𝐴

𝑎 + 𝑏 = 17 … 2

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 1 & 2

∴ 𝑎 + 3 = 𝑏

𝑎 − 𝑏 = −3
𝑎 + 𝑏 = 17

2𝑎 = 14 𝑎 = 7⟹

𝑆𝑢𝑏 𝑎 = 7 𝑖𝑛 2 𝑎 + 𝑏 = 17

7 + 𝑏 = 17 ⟹ 𝑏 = 17 − 7 ⟹ 𝑏 = 10

∴ 𝑎 = 7, 𝑏 = 10

𝟒. 𝑨 =
𝟐 𝟓
𝟒 𝟑

, 𝑩 =
𝟏 −𝟑
𝟐 𝟓

𝒇𝒊𝒏𝒅 𝑨𝑩,𝑩𝑨 𝒂𝒏𝒅 𝒄𝒉𝒆𝒄𝒌 𝒊𝒇 𝑨𝑩 = 𝑩𝑨?

𝐺𝑖𝑣𝑒𝑛 𝐴 =
2 5
4 3

, 𝐵 =
1 −3
2 5

𝐴𝐵 =
2 5

4 3
1 −3

2 5

=

=
(2 × 1) + (5 × 2) (2 × −3) + (5 × 5)

(4 × 1) + (3 × 2) (4 × −3) + (3 × 5)

=
2 + 10 −6 + 25

4 + 6 −12 + 15 … . (1)
12 19
10 3

𝐵𝐴 =
1 −3
2 5

2 5
4 3

=
1 × 2 + −3 × 4 (1 × 5) + (−3 × 3)

(2 × 2) + (5 × 4) (2 × 5) + (5 × 3)

𝐴𝐵 =
2 − 12 5 − 9

4 + 20 10 + 15
⟹

∴ 𝐹𝑟𝑜𝑚 1 & 2 𝐴𝐵 ≠ 𝐵𝐴

𝐵𝐴 =
… (2)

−10 −4

24 25
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𝟓. 𝑮𝒊𝒗𝒆𝒏 𝑨 =
𝟏 𝟑
𝟓 −𝟏

, 𝑩 =
𝟏 −𝟏 𝟐
𝟑 𝟓 𝟐

, 𝑪 =
𝟏 𝟑 𝟐

−𝟒 𝟏 𝟑

𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕 𝑨 𝑩 + 𝑪 = 𝑨𝑩 + 𝑨𝑪

𝐺𝑖𝑣𝑒𝑛:𝐴 =
1 3
5 −1

, 𝐵 =
1 −1 2
3 5 2

, 𝐶 =
1 3 2

−4 1 3

=
1 3
5 −1

2 2 4
−1 6 5

=

𝐴 𝐵 + 𝐶

+(1 × 2) (3 × −1) (3 × 6) (3 × 5)

(−1 × −1)

𝐿. 𝐻. 𝑆: 𝐴 𝐵 + 𝐶

𝐵 + 𝐶 =
1 −1 2
3 5 2

+
1 3 2

−4 1 3
= 

2 2 4
−1 6 5

(1 × 2) + (1 × 4) +

(5 × 2) + (5 × 2) + (−1 × 6) (5 × 4) + (−1 × 5)

=
2 − 3 2 + 18 4 + 15

10 + 1 10 − 6 20 − 5
=

−1 20 19

11 4 15
… 1

𝑅. 𝐻. 𝑆: 𝐴𝐵 + 𝐴𝐶

=
1 3
5 −1

1 −1 2
3 5 2

+
1 3
5 −1

1 3 2
−4 1 3

… 2

∴ 𝐹𝑟𝑜𝑚 1 & 2 𝐿𝐻𝑆 = 𝑅𝐻𝑆

=
1 + 9 −1 + 15 2 + 6

5 − 3 −5 − 5 10 − 2

+
1 − 12 3 + 3 2 + 9

5 + 4 15 − 1 10 − 3

=
10 14 8

2 −10 8

−11 6 11

9 14 7
+ =

−1 20 19

11 4 15

𝟔. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒎𝒂𝒕𝒓𝒊𝒄𝒆𝒔 𝑨 =
𝟏 𝟐
𝟑 𝟏

, 𝑩 =
𝟏 −𝟐

−𝟑 𝟏
𝒔𝒂𝒕𝒊𝒔𝒇𝒚

𝒄𝒐𝒎𝒎𝒖𝒕𝒂𝒕𝒊𝒗𝒆 𝒑𝒓𝒐𝒑𝒆𝒓𝒕𝒚 𝑨𝑩 = 𝑩𝑨

𝐺𝑖𝑣𝑒𝑛 𝐴 =
1 2
3 1

, 𝐵 =
1 −2

−3 1

𝐴𝐵 =
1 2
3 1

1 −2
−3 1

=
1 − 6 2 + 2
3 − 3 −6 + 1

𝐴𝐵
−5 0
0 −5

=

𝐵𝐴 =
1 −2

−3 1
1 2
3 1

=
1 − 6 2 − 2

−3 + 3 −6 + 1
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𝐴𝐵
−5 0
0 −5

=

∴ 𝐴𝐵 = 𝐵𝐴

∴ 𝐶𝑜𝑚𝑚𝑢𝑡𝑎𝑡𝑖𝑣𝑒 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑖𝑠 𝑡𝑟𝑢𝑒.

𝟕. 𝑳𝒆𝒕 𝑨 =
𝟏 𝟐
𝟏 𝟑

, 𝑩 =
𝟒 𝟎
𝟏 𝟓

, 𝑪 =
𝟐 𝟎
𝟏 𝟐

𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕

𝒊) 𝑨 𝑩𝑪 = 𝑨𝑩 𝑪 𝒊𝒊) 𝑨 − 𝑩 𝑪 = 𝑨𝑪 − 𝑩𝑪 𝒊𝒊𝒊) 𝑨 − 𝑩 𝑻 = 𝑨𝑻 − 𝑩𝑻

𝐺𝑖𝑣𝑒𝑛: 𝐴 =
1 2
1 3

, 𝐵 =
4 0
1 5

, 𝐶 =
2 0
1 2

𝑖) 𝑇𝑜 𝑠ℎ𝑜𝑤: 𝐴 𝐵𝐶 = 𝐴𝐵 𝐶

𝐵𝐶 =
4 0
1 5

2 0
1 2

𝐴 𝐵𝐶 =
1 2
1 3

8 0
7 10

… 1

𝐴𝐵 =
1 2
1 3

4 0
1 5

𝐴𝐵 𝐶 =
6 10
7 15

2 0
1 2 … 2

=
8 + 0 0 + 0

2 + 5 0 + 10

=
8 + 14 0 + 20

8 + 21 0 + 30

=
4 + 2 0 + 10

4 + 3 0 + 15

=
12 + 10 0 + 20
14 + 15 0 + 30

8 0
7 10

=

22 20
29 30

=

6 10
7 15

=

22 20
29 30

=

𝒊𝒊) 𝑻𝒐 𝒔𝒉𝒐𝒘 𝑨 − 𝑩 𝑪 = 𝑨𝑪 − 𝑩𝑪

𝐴 − 𝐵 𝐶 =
−3 2
0 −2

2 0
1 2

𝐴𝐶 =
1 2
1 3

2 0
1 2

𝐵𝐶 =
4 0
1 5

2 0
1 2

∴ 𝐴𝐶 − 𝐵𝐶 =
4 4
5 6

−
8 0
7 10

∴ 𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 2 , 𝐿. 𝐻. 𝑆 = 𝑅. 𝐻. 𝑆

=
−6 + 2 0 + 4

0 − 2 0 − 4

=
2 + 2 0 + 4

2 + 3 0 + 6

=
8 + 0 0 + 0

2 + 5 0 + 10

… 1(𝐴−𝐵)𝐶 =
−4 4
−2 −4

… 2
−4 4
−2 −4

=

4 4
5 6

=

8 0
7 10

=

𝐴 − 𝐵 =
1 2
1 3

−
4 0
1 5

=
1 − 4 2 − 0
1 − 1 3 − 5

𝐴 − 𝐵 =
−3 2
0 −2
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𝒊𝒊𝒊) 𝑻𝒐 𝒔𝒉𝒐𝒘: 𝑨 − 𝑩 𝑻 = 𝑨𝑻 − 𝑩𝑻

𝐴 − 𝐵 𝑇 =
−3 2
0 −2

𝑇

𝐴𝑇 − 𝐵𝑇 =
1 1
2 3

−
4 1
0 5

∴ 𝐹𝑟𝑜𝑚 1 & 2 𝐴 − 𝐵 𝑇 = 𝐴𝑇 − 𝐵𝑇

… 1
−3 0

2 −2
=

… 2
−3 0

2 −2
=

𝟖. 𝑰𝒇 𝑨 =
𝐜𝒐𝒔 𝜽 𝟎

𝟎 𝒄𝒐𝒔 𝜽
, 𝑩 =

𝐬𝒊𝒏 𝜽 𝟎
𝟎 𝒔𝒊𝒏 𝜽

𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝑨𝟐 + 𝑩𝟐 = 𝑰.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐴 =
cos𝜃 0

0 cos𝜃
, 𝐵 =

sin 𝜃 0
0 sin 𝜃

𝑇𝑜 𝑠ℎ𝑜𝑤: 𝐴2 + 𝐵2 = 𝐼

𝐴2 = 𝐴 × 𝐴 =
cos𝜃 0

0 cos𝜃
cos𝜃 0

0 cos𝜃

𝐴2 = cos2 𝜃 0
0 cos2 𝜃

𝐵2 = 𝐵 × 𝐵 =
𝑠𝑖𝑛 𝜃 0

0 𝑠𝑖𝑛 𝜃
𝑠𝑖𝑛 𝜃 0

0 𝑠𝑖𝑛 𝜃

=
cos2 𝜃 + 0 0 + 0

0 0 + cos2 𝜃

=
𝑠𝑖𝑛2 𝜃 + 0 0 + 0

0 0 + 𝑠𝑖𝑛2 𝜃

𝐵2 = 𝑠𝑖𝑛2 𝜃 0
0 𝑠𝑖𝑛2 𝜃

∴ 𝐴2 + 𝐵2 =
𝑐𝑜𝑠2 𝜃 + 𝑠𝑖𝑛2 𝜃 0

0 𝑐𝑜𝑠2 𝜃 + 𝑠𝑖𝑛2 𝜃
= I= 1 0

0 1

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

𝟗. 𝑰𝒇 𝑨 =
𝐜𝒐𝒔 𝜽 𝒔𝒊𝒏 𝜽

− 𝒔𝒊𝒏 𝜽 𝒄𝒐𝒔 𝜽
𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝑨𝑨𝑻 = 𝑰

𝐺𝑖𝑣𝑒𝑛 𝐴 =
𝑐𝑜𝑠 𝜃 𝑠𝑖𝑛 𝜃

− 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃
and 𝐴𝑇 =

𝑐𝑜𝑠 𝜃 −𝑠𝑖𝑛 𝜃
𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒: 𝐴𝐴𝑇 = 𝐼

𝐿. 𝐻. 𝑆: 𝐴. 𝐴𝑇 =
𝑐𝑜𝑠 𝜃 𝑠𝑖𝑛 𝜃

− 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃
𝑐𝑜𝑠 𝜃 −𝑠𝑖𝑛 𝜃
𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

=
cos2 𝜃 + sin2 𝜃 − cos 𝜃 sin 𝜃 + sin 𝜃 cos𝜃

− sin 𝜃 𝜃 cos 𝜃 + cos𝜃 sin 𝜃 sin2 𝜃 + cos2 𝜃

= I= 1 0

0 1
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𝟏𝟎. 𝑽𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕 𝑨𝟐 = 𝑰 𝒘𝒉𝒆𝒏 𝑨 =
𝟓 −𝟒
𝟔 −𝟓

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐴 =
5 −4
6 −5

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶ 𝐴2 = 𝐼

5 −4
6 −5

𝐴2 =𝐴 × 𝐴 =
5 −4
6 −5

=
25 − 24 −20 + 20
30 − 30 −24 + 25

𝐴2 =
1 0
0 1

= 𝐼

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

𝟏𝟏. 𝑰𝒇 𝑨 =
𝒂 𝒃
𝒄 𝒅

𝒂𝒏𝒅 𝑰 =
𝟏 𝟎
𝟎 𝟏

𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝑨𝟐 − 𝒂 + 𝒅 𝑨 = 𝒃𝒄 − 𝒂𝒅 𝑰𝟐.

𝐺𝑖𝑣𝑒𝑛: 𝐴 =
𝑎 𝑏
𝑐 𝑑

, 𝐼 =
1 0
0 1

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒: 𝐴2 − 𝑎 + 𝑑 𝐴 = 𝑏𝑐 − 𝑎𝑑 𝐼

𝐴2 = 𝐴 × 𝐴 =
𝑎 𝑏
𝑐 𝑑

×
𝑎 𝑏
𝑐 𝑑

𝑎 + 𝑑 𝐴 = 𝑎 + 𝑑
𝑎 𝑏
𝑐 𝑑

𝐴2 − 𝑎 + 𝑑 𝐴

=
𝑎2 + 𝑏𝑐 𝑎𝑏 + 𝑏𝑑
𝑎𝑐 + 𝑐𝑑 𝑏𝑐 + 𝑑2

=
𝑎2 + 𝑎𝑑 𝑎𝑏 + 𝑏𝑑

𝑐𝑎 + 𝑐𝑑 𝑎𝑑 + 𝑑2

=
𝑎2 + 𝑏𝑐 𝑎𝑏 + 𝑏𝑑

𝑎𝑐 + 𝑐𝑑 𝑏𝑐 + 𝑑2
−

𝑎2 + 𝑎𝑑 𝑎𝑏 + 𝑏𝑑

𝑐𝑎 + 𝑐𝑑 𝑎𝑑 + 𝑑2

=
𝑏𝑐 − 𝑎𝑑 0

0 𝑏𝑐 − 𝑎𝑑

= 𝑏𝑐 − 𝑎𝑑
1 0
0 1

= 𝑏𝑐 − 𝑎𝑑 𝐼 = 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

𝟏𝟐. 𝑰𝒇 𝑨 =
𝟓 𝟐 𝟗
𝟏 𝟐 𝟖

, 𝑩
𝟏 𝟕
𝟏 𝟐
𝟓 −𝟏

𝒗𝒆𝒓𝒊𝒇𝒚 𝒕𝒉𝒂𝒕 𝑨𝑩 𝑻 = 𝑩𝑻𝑨𝑻

𝐺𝑖𝑣𝑒𝑛 𝐴 =
5 2 9
1 2 8

, 𝐵 =
1 7
1 2
5 −1

𝑇𝑜 𝑣𝑒𝑟𝑖𝑓𝑦: 𝐴𝐵 𝑇 = 𝐵𝑇𝐴𝑇

𝐴𝐵 =
5 2 9
1 2 3

1 7
1 2
5 −1

= = 52 30

43 3

5 452+ +

1 402+ +

35 94+ −

7 84+ −
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BLUE STARS HR.SEC SCHOOL

∴ 𝐴𝐵 𝑇
… 1=

52 43

30 3

𝐵𝑇 =
1 1 5
7 2 −1

𝑎𝑛𝑑 𝐴𝑇
5 1
2 2
9 8

𝐵𝑇𝐴𝑇 =
1 1 5
7 2 −1

5 1
2 2
9 8

=
5 452+ +

35 94+ −

1 402+ +

7 84+ −

∴ 𝐹𝑟𝑜𝑚 1 & 2 , 𝐴𝐵 𝑇 = 𝐵𝑇𝐴𝑇

𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑.

… 2𝐵𝑇𝐴𝑇 = 52 43

30 3

𝟏𝟑. 𝑰𝒇 𝑨 =
𝟑 𝟏

−𝟏 𝟐
𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝑨𝟐 − 𝟓𝑨 + 𝟕𝑰𝟐 = 𝟎

𝐺𝑖𝑣𝑒𝑛: 𝐴 =
3 1

−1 2

𝐿. 𝐻. 𝑆: 𝐴2 − 5𝐴 + 7𝐼2

𝐴2 = 𝐴 × 𝐴 =
3 1

−1 2
3 1

−1 2 =
9 − 1 3 + 2

−3 − 2 −1 + 4
= 8 5

−5 3

∴ 𝐴2 =
8 5

−3 3

𝐴2 − 5𝐴 + 7𝐼2 =
8 5

−5 3
−5 3 1

−1 2
+ 7 1 0

0 1

= 8 5

−5 3
− 15 5

−5 10
+ 7 0

0 7

=
8 − 15 + 7 5 − 5 + 0

−5 + 5 + 0 3 − 10 + 7

= 0= 0 0

0 0
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BLUE STARS HR.SEC SCHOOL

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 𝑥1,𝑦1 𝑎𝑛𝑑 𝐵 𝑥2, 𝑦2

𝐴
𝑥1 , 𝑦1

𝐵
𝑥2 , 𝑦2

𝑑 = 𝑥2 − 𝑥1
2 + 𝑦2 − 𝑦1

2

𝐴
𝑥1, 𝑦1

𝐵
𝑥2 , 𝑦2

𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 =
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2

The midpoint of the line segment joining the points 𝐴 𝑥1,𝑦1 and 𝐵 𝑥2 , 𝑦2

Section formula 

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛 ∶

𝑇ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑃 𝑤ℎ𝑖𝑐ℎ 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠
𝐴 𝑥1 ,𝑦1 𝑎𝑛𝑑 𝐵 𝑥2, 𝑦2 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙𝑙𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 m : n 𝑖𝑠

𝐴 𝐵

𝑥1 , 𝑦1
𝑥2, 𝑦2

P m n

𝑚 ∶ 𝑛

𝑃 𝑥, 𝑦 =
𝑚𝑥2 + 𝑛𝑥1

𝑚 + 𝑛
,
𝑚𝑦2 + 𝑛𝑦1

𝑚 + 𝑛

𝑬𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒅𝒊𝒗𝒊𝒔𝒊𝒐𝒏 ∶

𝑃 𝑥, 𝑦 =
𝑚𝑥2 − 𝑛𝑥1

𝑚 − 𝑛
,
𝑚𝑦2 − 𝑛𝑦1

𝑚 − 𝑛

𝑇ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑃 𝑤ℎ𝑖𝑐ℎ 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 𝑥1,𝑦1

𝑎𝑛𝑑 𝐵 𝑥2 , 𝑦2 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑙𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 m : n 𝑖𝑠

A B

𝑥1,𝑦1

𝑥2 ,𝑦2

P 

m

n

𝑚 ∶ 𝑛

The centroid of the triangle whose vertices are 
𝑥1,𝑦1 , 𝑥2,𝑦2 and 𝑥3 ,𝑦3

A

B C

G

𝑥1 , 𝑦1

𝑥2 , 𝑦2 𝑥3, 𝑦3

2

1

𝒄𝒆𝒏𝒕𝒓𝒐𝒊𝒅 =
𝒙𝟏 +𝒙𝟐 +𝒙𝟑

𝟑
,
𝒚𝟏 +𝒚𝟐 +𝒚𝟑

𝟑

𝑨𝒓𝒆𝒂 𝒐𝒇 𝒂 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆

∆ =

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

1

2
ቄ൫𝑥1𝑦2 + 𝑥2𝑦3 )+ 𝑥3𝑦1 − ൫𝑥2𝑦1+ 𝑥3𝑦2 ൟ)+ 𝑥1𝑦3

A

B C

𝑥1, 𝑦1

𝑥2, 𝑦2 𝑥3, 𝑦3

𝑇ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝐴 𝑥1 ,𝑦1 ,𝐵 𝑥2, 𝑦2 𝑎𝑛𝑑 𝐶 𝑥3 , 𝑦3 𝑜𝑓∆𝐴𝐵𝐶

∆ =
1

2
𝑥1𝑦2 + 𝑥2𝑦3 + 𝑥3𝑦1 − 𝑥2𝑦1 + 𝑥3𝑦2 + 𝑥1𝑦3 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟓. 𝟏
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BLUE STARS HR.SEC SCHOOL

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

𝐴
𝑥1, 𝑦1

𝐵
𝑥2 , 𝑦2

𝐶 𝑥3 , 𝑦3
𝐷𝑥4 , 𝑦4

𝐴 𝑥1 ,𝑦1 , 𝐵 𝑥2 , 𝑦2 , 𝐶 𝑥3 ,𝑦3 𝑎𝑛𝑑 𝐷 𝑥4 , 𝑦4

𝑎𝑟𝑒 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑎 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

=
1

2
𝑥1 − 𝑥3 𝑦2 − 𝑦4 − 𝑥2 − 𝑥4 𝑦1 − 𝑦3 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥4 𝑥1
𝑦4 𝑦1

=
1

2

𝑥1
𝑥2 𝑥3 𝑥4

𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

∆ =
1

2
ቄ൫𝑥1𝑦2 + 𝑥2𝑦3 + 𝑥3𝑦4 )+ 𝑥4𝑦1 − ൫𝑥2𝑦1+ 𝑥3𝑦2 + 𝑥4𝑦3 ൟ)+ 𝑥1𝑦4

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏 ∶ 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒘𝒉𝒐𝒔𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒓𝒆
−𝟑, 𝟓 , 𝟓, 𝟔 𝒂𝒏𝒅 𝟓,−𝟐

𝑥

𝑦

0 1 2 3 4 5−1−2−3−4

1

2

3

4

5
−3, 5

−1

−2

5,6

6

5, −2

𝑨

𝑩

𝑪

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴 −3, 5 , 𝐵(5 , −2), 𝑎𝑛𝑑 𝐶(5 , 6)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3

𝑦1 𝑦2 𝑦3

𝑥1

𝑦1

∆ =
1

2

−3 5 5 −3

5 −2 6 5

=
1

2
6 + 30+ 25− {25 −10−18 }

=
1

2
61 − 25 − 28 =

1

2
61 − −3

=
1

2
61 + 3 =

1

2
64
32

= 32 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

ON THE SAME LINE

IDENTIFY POINTS, LINES, & PLANES

𝑁𝑜𝑛 𝐶𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟
𝐶𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟐
𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑷(−𝟏.𝟓, 𝟑), 𝑸(𝟔, −𝟐) 𝒂𝒏𝒅 𝑹(−𝟑,𝟒) 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝑃(−1.5, 3), 𝑄(6, −2) 𝑎𝑛𝑑 𝑅(−3, 4)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

∆ =
1

2

−1.5 6 −3 −1.5

3 −2 4 3

=
1

2
3 + 24− 9 − {18 + 6 − 6 }

=
1

2
27 − 9 − 18 =

1

2
27 − 27 =

1

2
(0) = 0

𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑟𝑒𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑 𝑰𝒇 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒇𝒐𝒓𝒎𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔
𝑨 −𝟏, 𝟐 , 𝑩 𝒌, −𝟐 𝒂𝒏𝒅 𝑪 𝟕,𝟒 𝒕𝒂𝒌𝒆𝒏 𝒊𝒏 𝒐𝒓𝒅𝒆𝒓 𝒊𝒔 𝟐𝟐 𝒔𝒒.𝒖𝒏𝒊𝒕𝒔, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒌.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴 −1,2 , 𝐵 𝑘, −2 𝑎𝑛𝑑 𝐶 7, 4
𝑥1 𝑦1 𝑥2 𝑦2

𝑥3 𝑦3

1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

= 22

1

2

−1 𝑘 7 −1

2 −2 4 2

1

2
2 + 4𝑘+ 14− {2𝑘 − 14− 4 }

1

2
4𝑘 + 16 − 2𝑘 − 18 = 22

= 22

= 22

⟹ 4𝑘 + 16 − 2𝑘 + 18 = 44

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝐵𝐶 𝑖𝑠 22 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

2𝑘 + 34 = 44 ⟹ 2𝑘 = 44 − 34 ⟹ 2𝑘 = 10

𝑘 = 5

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟒 𝑰𝒇 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑷 −𝟏 ,−𝟒 , 𝐐 𝒃 , 𝒄 𝒂𝒏𝒅 𝐑 𝟓 ,−𝟏 𝒂𝒓𝒆
𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓 𝒂𝒏𝒅 𝒊𝒇 𝟐𝒃 + 𝒄 = 𝟒 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒃 𝒂𝒏𝒅 𝒄.

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠𝑃 −1 , −4 , Q 𝑏 , 𝑐 𝑎𝑛𝑑 R 5 ,−1 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟, 𝑡ℎ𝑒𝑛 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅 = 0

1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

= 0
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BLUE STARS HR.SEC SCHOOL

1

2
−𝑐 − 𝑏 −20 − {−4𝑏 + 5𝑐 + 1 } = 0

−𝑐 − 𝑏 − 20 + 4𝑏 − 5𝑐 − 1 = 0

3𝑏 − 6𝑐 − 21 = 0 ⟹ 3𝑏 − 6𝑐 = 21
÷ 3

1

2

−1 𝑏 5 −1

−4 c −1 −4
= 0

𝑏 − 2𝑐 = 7… 1
𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 2𝑏 + 𝑐 = 4 … 2

5𝑏 = 15

𝑆𝑢𝑏 𝑏 = 3 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1)

𝑺𝒐𝒍𝒗𝒆 𝟏 𝒂𝒏𝒅 𝟐

𝑏 − 2𝑐 = 7

4𝑏 + 2𝑐 = 8

𝑏 = 3

1 ⟹

2 × 2 ⟹

𝑏 − 2𝑐 = 7

⟹ 𝑏 =
15

5

3

3 − 2𝑐 = 7

−2𝑐 = 7 − 3 ⟹ −2𝑐 = 4

𝑐 = −
4

2
⟹ 𝑐 = −2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟓 𝑻𝒉𝒆 𝒇𝒍𝒐𝒐𝒓 𝒐𝒇 𝒂 𝒉𝒂𝒍𝒍 𝒊𝒔 𝒄𝒐𝒗𝒆𝒓𝒆𝒅 𝒘𝒊𝒕𝒉 𝒊𝒅𝒆𝒏𝒕𝒊𝒄𝒂𝒍 𝒕𝒊𝒍𝒆𝒔 𝒘𝒉𝒊𝒄𝒉
𝒂𝒓𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆𝒔 𝒐𝒇 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆𝒔.𝑶𝒏𝒆 𝒔𝒖𝒄𝒉 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒉𝒂𝒔 𝒕𝒉𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒕
−𝟑 , 𝟐 , −𝟏 , −𝟏 𝒂𝒏𝒅 𝟏 , 𝟐 . 𝑰𝒇 𝒕𝒉𝒆 𝒇𝒍𝒐𝒐𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒂𝒍𝒍 𝒊𝒔 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆𝒍𝒚

𝒄𝒐𝒗𝒆𝒓𝒆𝒅 𝒃𝒚 𝟏𝟏𝟎 𝒕𝒊𝒍𝒆𝒔, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒍𝒐𝒐𝒓.

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑜𝑛𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑡𝑖𝑙𝑒 𝑎𝑟𝑒 𝑎𝑡 𝐴 −3 , 2 , B −1 , −1 𝑎𝑛𝑑 C 1 ,2
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑡𝑖𝑙𝑒 =
1

2

𝑥1 𝑥2 𝑥3

𝑦1 𝑦2 𝑦3

𝑥1

𝑦1

∆ =
1

2

−3 −1 1 −3

2 −1 2 2

=
1

2
3 − 2 + 2 − {−2 −1− 6 } =

1

2
3 − −9

=
1

2
3 + 9 =

1

2
12
6

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑡𝑖𝑙𝑒 = 6 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

−3, 2
𝑨

𝑩
−1, −1

𝑪
1, 2
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BLUE STARS HR.SEC SCHOOL

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑓𝑙𝑜𝑜𝑟 𝑖𝑠 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 110 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑠ℎ𝑎𝑝𝑒𝑑 𝑖𝑑𝑒𝑛𝑡𝑖𝑐𝑎𝑙 𝑡𝑖𝑙𝑒𝑠

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑙𝑜𝑜𝑟 = 110 × 6 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑓𝑙𝑜𝑜𝑟 = 660 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑏𝑒 𝐴(−4 ,3 ), 𝐵(8 , 6), 𝐶(5 , 11), 𝑎𝑛𝑑 𝐷(−5 , 12)

𝑥

𝑦

0
1 2 3 4 5 6 7 8−1−2−3

2

4

6

8

10

12

8, 6

5, 11
−5, 12

−4−5
−4, 3

𝑨

𝑩

𝑪𝑫

𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

=
1

2

−4 8 5 −5 −4

3 6 11 12 3

=
1

2
−24 + 88 + 60− 15− (24 + 30− 55 )− 48

=
1

2
148 − 39 − 54 − 103

=
1

2
109 − −49

=
1

2

𝑥1 𝑥2 𝑥3
𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

=
1

2
109 + 49 =

1

2
158

79

∴ 𝑇ℎ𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷 𝑖𝑠 79 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟔 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒘𝒉𝒐𝒔𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒓𝒆
𝟖, 𝟔 , 𝟓, 𝟏𝟏 , −𝟓, 𝟏𝟐 𝒂𝒏𝒅 −𝟒,𝟑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟕 𝑻𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒅𝒊𝒂𝒈𝒓𝒂𝒎 𝒔𝒉𝒐𝒘𝒔 𝒂 𝒑𝒍𝒂𝒏 𝒇𝒐𝒓 𝒄𝒐𝒏𝒔𝒕𝒓𝒖𝒄𝒕𝒊𝒏𝒈 𝒂 𝒏𝒆𝒘
𝒑𝒂𝒓𝒌𝒊𝒏𝒈 𝒍𝒐𝒕 𝒂𝒕 𝒂 𝒄𝒂𝒎𝒑𝒖𝒔. 𝑰𝒕 𝒊𝒔 𝒆𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝒕𝒉𝒂𝒕 𝒔𝒖𝒄𝒉 𝒄𝒐𝒏𝒔𝒕𝒓𝒖𝒄𝒕𝒊𝒐𝒏 𝒘𝒐𝒖𝒍𝒅
𝒄𝒐𝒔𝒕 𝑹𝒔.𝟏𝟑𝟎𝟎 𝒑𝒆𝒓 𝒔𝒒𝒖𝒂𝒓𝒆 𝒇𝒆𝒆𝒕. 𝑾𝒉𝒂𝒕 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒄𝒐𝒔𝒕 𝒇𝒐𝒓 𝒎𝒂𝒌𝒊𝒏𝒈
𝒕𝒉𝒆 𝒑𝒂𝒓𝒌𝒊𝒏𝒈 𝒍𝒐𝒕?

𝑇ℎ𝑒 𝑝𝑎𝑟𝑘𝑖𝑛𝑔 𝑙𝑜𝑡 𝑖𝑠 𝑎 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑤ℎ𝑜𝑠𝑒
𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑎𝑟𝑒 𝑎𝑡 𝐴 2, 2 , 𝐵(5, 5) , 𝐶(4, 9) 𝑎𝑛𝑑 𝐷(1, 7)

𝑥1 𝑦1 𝑥2
𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑝𝑎𝑟𝑘𝑖𝑛𝑔 𝑙𝑜𝑡

=
1

2

2 5 4 1 2

2 5 9 7 2

=
1

2
10 + 45 + 28+ 2 − (10 + 20 + 9 )+ 14

=
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥4 𝑥1
𝑦4 𝑦1

=
1

2
85 − 53 =

1

2
32
16

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑝𝑎𝑟𝑘𝑖𝑛𝑔 𝑙𝑜𝑡 = 16 𝑠𝑞. 𝑓𝑒𝑒𝑡𝑠
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 𝑝𝑒𝑟 𝑠𝑞𝑢𝑎𝑟𝑒 𝑓𝑒𝑒𝑡 = 𝑅𝑠. 1300

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑓𝑜𝑟 𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑝𝑎𝑟𝑘𝑖𝑛𝑔 𝑙𝑜𝑡 = 16 × 1300 = 𝑅𝑠. 20800

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒇𝒐𝒓𝒎𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔

𝑖 1 , −1 , −4 , 6 𝑎𝑛𝑑 −3 , −5

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴 −4,6 , 𝐵(−3 , −5), 𝑎𝑛𝑑 𝐶(1 , −1)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3

𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

∆ =
1

2

−4 −3 1 −4

6 −5 −1 6

=
1

2
20+ 3 + 6− {−18 − 5+ 4 }

=
1

2
29 − −23 + 4 =

1

2
29 − −19

=
1

2
29 + 19 =

1

2
48
24

= 24 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒇𝒐𝒓𝒎𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔

𝒊𝒊 −𝟏𝟎 ,−𝟒 , −𝟖 , −𝟏 𝒂𝒏𝒅 −𝟑 ,−𝟓

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴 −8,−1 , 𝐵(−10 , −4), 𝑎𝑛𝑑 𝐶(−3 , −5)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

∆ =
1

2

−8 −10 −3 −8

−1 −4 −5 −1

=
1

2
32+ 50+ 3− {10 + 12+ 40 }

=
1

2
85 − 62 =

1

2
23

11.5

= 11.5 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

(𝑖) 𝐿𝑒𝑡 A −
1

2
, 3 , B −5, 6 and C(−8 , 8)𝑏𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠.

𝟐. 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒔𝒆𝒕 𝒐𝒇 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓 𝒐𝒓 𝒏𝒐𝒕.

(𝒊) −
𝟏

𝟐
, 𝟑 , −𝟓, 𝟔 𝐚𝐧𝐝 (−𝟖 , 𝟖)

𝑥1 𝑦1
𝑦2 𝑥3 𝑦3𝑥2
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BLUE STARS HR.SEC SCHOOL

−
1

2
× 6 =

−
1

2
× 8 =

4
−4

−3

∆ =
1

2

−
1

2
−5 −8 −

1

2

3 6 8 3

=
1

2
−3 − 40− 24 − {−15 − 48− 4 } =

1

2
−67 − −67

=
1

2
−67 + 67 =

1

2
0 = 0

𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑟𝑒𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟.

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

𝟐. 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒔𝒆𝒕 𝒐𝒇 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓 𝒐𝒓 𝒏𝒐𝒕.
𝒊𝒊 𝒂,𝒃 + 𝒄 , 𝐛, 𝒄 + 𝒂 𝒂𝒏𝒅 (𝒄 , 𝒂 + 𝒃)

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴 𝑎, 𝑏 + 𝑐 ,𝐵 𝑏, 𝑐 + 𝑎 , 𝑎𝑛𝑑 𝐶(𝑐 , 𝑎 + 𝑏)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

∆ =
1

2

𝑎 𝑏 𝑐 𝑎

𝑏 + 𝑐 c + a 𝑎 + 𝑏 𝑏 + 𝑐

=
1

2
𝑎 𝑐 + 𝑎 + 𝑏 𝑎 + 𝑏 + 𝑐 𝑏 + 𝑐 − {𝑏 𝑏 + 𝑐 + 𝑐 𝑐 + 𝑎 }+ 𝑎 𝑎 + 𝑏

=
1

2
𝑎𝑐 + 𝑎2 + 𝑎𝑏 + 𝑏2 + 𝑏𝑐 + 𝑐2 − {𝑏2 + 𝑏𝑐+ 𝑐2 + 𝑎𝑐 + 𝑎2 + 𝑎𝑏}

=
1

2
𝑎𝑐 + 𝑎2 + 𝑎𝑏 + 𝑏2 + 𝑏𝑐 + 𝑐2 − 𝑏2 − 𝑏𝑐 − 𝑐2 − 𝑎𝑐 − 𝑎2 − 𝑎𝑏

=
1

2
0 = 0

𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑟𝑒𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟.

𝟑. 𝑽𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆𝒔 𝒕𝒂𝒌𝒆𝒏 𝒊𝒏 𝒐𝒓𝒅𝒆𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆𝒊𝒓 𝒂𝒓𝒆𝒂𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏.

𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒑

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝐴𝑟𝑒𝑎(𝑖𝑛 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠)
𝑖 (0 , 0), (𝑝 , 8), (6 , 2) 20

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴(0 , 0) , 𝐵(𝑝 , 8) , 𝑎𝑛𝑑 𝐶(6 , 2)
𝑥1 𝑦1 𝑦2 𝑥3 𝑦3𝑥2

𝑇ℎ𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 20 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠
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BLUE STARS HR.SEC SCHOOL

1

2

0 𝑝 6 0

0 8 2 0

1

2
0 + 2𝑝 + 0 − {0 + 48 +0 }

= 20

= 20

1

2
2𝑝 − 48 = 20 ⟹ 2𝑝 − 48 = 40

2𝑝 = 40 + 48 ⟹ 2𝑝 = 88 ⟹ 𝑝 =
88

2
⟹ 𝑝 = 44

𝟑. 𝑽𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆𝒔 𝒕𝒂𝒌𝒆𝒏 𝒊𝒏 𝒐𝒓𝒅𝒆𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆𝒊𝒓 𝒂𝒓𝒆𝒂𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏.

𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒑

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝐴𝑟𝑒𝑎(𝑖𝑛 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠)
(𝑖𝑖) (𝑝 , 𝑝), (5 , 6), (5, −2) 32

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑏𝑒 𝐴(𝑝 , 𝑝) , 𝐵(5 , 6) , 𝑎𝑛𝑑 𝐶(5 , −2)
𝑥1 𝑦1 𝑦2 𝑥3 𝑦3

𝑥2

𝑇ℎ𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 32 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

1

2

𝑝 5 5 𝑝

𝑝 6 −2 𝑝

1

2
6𝑝 − 10 + 5𝑝 − {5𝑝 + 30− 2𝑝 }

= 32

= 32

1

2
[11𝑝 − 10 −(3𝑝 + ሿ30 = 32 ⟹

1

2
11𝑝 − 10 − 3𝑝 − 30 = 32

8𝑝 − 40 = 64 ⟹ 8𝑝 = 104 ⟹ 𝑝 =
104

8
⟹ 𝑝 = 13

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 2 , 3 , B 4 , 𝑎 𝑎𝑛𝑑 C 6 , −3 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟, 𝑡ℎ𝑒𝑛 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 0

1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

= 0

1

2

2 4 6 2

3 a −3 3

1

2
2𝑎 − 12 + 18− {12 + 6𝑎 − 6 }

= 0

= 0

𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝐤 𝒇𝒐𝒓 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓.
𝒊 𝟐 , 𝟑 , 𝟒 , 𝒂 𝐚𝐧𝐝 (𝟔 , −𝟑)

2𝑎 + 6 −(6𝑎 + 6) = 0 ⟹ 2𝑎 + 6 − 6𝑎 − 6 = 0

−4𝑎 = 0 ⟹ 𝑎 = 0 222
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BLUE STARS HR.SEC SCHOOL

𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝐤 𝒇𝒐𝒓 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓.
𝒊𝒊 𝐚 , 𝟐 − 𝟐𝒂 , −𝐚 + 𝟏 , 𝟐𝒂 𝐚𝐧𝐝 (−𝟒 − 𝒂 ,𝟔 − 𝟐𝒂)

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 𝑎 , 2 − 2𝑎 , 𝐵 −𝑎 + 1 , 2𝑎 𝑎𝑛𝑑 𝐶 −4 − 𝑎 , 6 − 2𝑎
𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟 𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟, 𝑡ℎ𝑒𝑛 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 0

1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

= 0

1

2

𝑎 −𝑎 + 1 −4 − 𝑎 𝑎

2 − 2𝑎 2a 6 − 2𝑎 2 − 2𝑎
= 0

𝑎 2𝑎 + −𝑎 + 1 6 − 2𝑎 + −4 − 𝑎 2 − 2𝑎 −

{ −𝑎 + 1 2 − 2𝑎 + 2𝑎 −4 − 𝑎 }+ 6 − 2𝑎 𝑎 = 0

2𝑎2 − 6𝑎 − [−2𝑎+ 6+2𝑎2
− 8− 2𝑎 + 8𝑎 + 2𝑎2 + 2+ 2𝑎2 − 2𝑎− 2𝑎

= 0
− 8𝑎 − 2𝑎2

+ 6𝑎 ሿ−2𝑎2

6𝑎2− 2 − 2𝑎 + 2𝑎 − 2+ 2𝑎+ 8𝑎 − 6𝑎+ 2𝑎2= 0

8𝑎2+ 4𝑎 − 4 = 0
÷ 4

2𝑎2 + 𝑎 − 1 = 0 +
1

×
−2

2 −1𝑎 𝑎

2𝑎2 2𝑎2

𝑎

1

(𝑎 + 1)
𝑎

(2𝑎 − 1)

𝑎 + 1 = 0 ,

𝑎 = −1 ,

2𝑎 − 1 = 0

2𝑎 = 1

𝑎 =
1

2

𝑎 + 1 2𝑎 − 1 = 0

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒘𝒉𝒐𝒔𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒓𝒆
𝒊 −𝟗, −𝟐 , −𝟖, −𝟒 , 𝟐, 𝟐 𝒂𝒏𝒅 𝟏,−𝟑

𝑦

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑏𝑒 𝐴(−9 ,−2 ), 𝐵(−8 , −4), 𝐶(1 , −3), 𝑎𝑛𝑑 𝐷(2 , 2)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

=
1

2

−9 −8 1 2 −9

−2 −4 −3 2 −2

=
1

2
36 + 24 + 2 − 4 − (16 − 4 − 6 )− 18

=
1

2

𝑥1 𝑥2 𝑥3 𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

=
1

2
62 − 4 − 16 − 28 =

1

2
58 − −12

=
1

2
58 + 12 =

1

2
70

35
= 35 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠 223
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BLUE STARS HR.SEC SCHOOL

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒘𝒉𝒐𝒔𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒓𝒆
𝒊𝒊 −𝟗, 𝟎 , −𝟖, 𝟔 , −𝟏, −𝟐 𝒂𝒏𝒅 −𝟔,−𝟑

𝑥

𝑦

0 1 2−1−2−3−4
1
2
3
4
5
6

−1
−2
−3
−4
−5
−6

−1, − 2

−9, 0

−8, 6𝑨

𝑩

𝑪

−5−6−7−8−9−10

−6, −3
𝑫

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑏𝑒 𝐴(−8 ,−6), 𝐵(−9 , 0), 𝐶(−6 , −3), 𝑎𝑛𝑑 𝐷(−1 , −2)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

=
1

2

−8 −9 −6 −1 −8

−6 0 −3 −2 −6

=
1

2
0 + 27 + 12 − 6 − (−54 + 0 + 3 )+ 16

=
1

2

𝑥1 𝑥2 𝑥3 𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

=
1

2
39 − 6 − −54 + 19 =

1

2
33 − −35

=
1

2
33 + 35 =

1

2
68

34
= 34 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

𝟔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒌, 𝒊𝒇 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒂 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒊𝒔 𝟐𝟖 𝒔𝒒.𝒖𝒏𝒊𝒕𝒔,
𝒘𝒉𝒐𝒔𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒓𝒆 (– 𝟒, – 𝟐), (– 𝟑, 𝒌), (𝟑, – 𝟐) 𝒂𝒏𝒅 (𝟐,𝟑)

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑏𝑒 𝐴(−4 ,−2 ), 𝐵(−3 , 𝑘), 𝐶(3 , −2), 𝑎𝑛𝑑 𝐷(2 , 3)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷 = 28 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

1

2

𝑥1 𝑥2 𝑥3 𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1
= 28

1

2

−4 −3 3 2 −4

−2 k −2 3 −2

1

2
−4𝑘 + 6+ 9 − 4 − (6 + 3𝑘 − 4 )− 12

= 28

= 28

−4𝑘 + 11− (6 + 3𝑘 )− 16 = 56 ⟹ −4𝑘 + 11 − 3𝑘 − 10 = 56

−4𝑘 + 11 − 3𝑘 + 10 = 56 ⟹ −7𝑘 + 21 = 56

−7𝑘 = 56 − 21 ⟹ −7𝑘 = 35 ⟹ 𝑘 = −
35

7
⟹ 𝑘 = −5

𝟕. 𝑰𝒇 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑨 −𝟑,𝟗 , 𝑩 𝒂,𝒃 𝒂𝒏𝒅 𝑪 𝟒, −𝟓 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓 𝒂𝒏𝒅 𝒊𝒇
𝒂 + 𝒃 = 𝟏 , 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒂 𝒂𝒏𝒅 𝒃.

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 −3 , 9 , B 𝑎 , 𝑏 𝑎𝑛𝑑 C 4 , −5 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟, 𝑡ℎ𝑒𝑛 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 0

1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

= 0
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BLUE STARS HR.SEC SCHOOL

1

2

−3 𝑎 4 −3

9 b −5 9

1

2
−3𝑏 −5𝑎 + 36 −{ 9𝑎 + 4𝑏 +15 }

= 0

= 0

−3𝑏 − 5𝑎 + 36 − 9𝑎 − 4𝑏 − 15 = 0

−14𝑎 − 7𝑏 + 21 = 0 ⟹ −14𝑎 − 7𝑏 = −21

14𝑎 + 7𝑏 = 21

… 1

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑎 + 𝑏 = 1… 2

𝑎 = 2

𝑆𝑢𝑏 𝑎 = 2 𝑖𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (2)

𝑆𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑 2

2𝑎 + 𝑏 = 3

𝑎 + 𝑏 = 1

1 ⟹

2 ⟹

𝑎 + 𝑏 = 1

2 + 𝑏 = 1
𝑏 = 1 − 2 ⟹ 𝑏 = −1

− − −

÷ 7

2𝑎 + 𝑏 = 3

𝟖. 𝑳𝒆𝒕 𝑷 𝟏𝟏, 𝟕 , 𝑸 𝟏𝟑. 𝟓, 𝟒 𝒂𝒏𝒅 𝑹 𝟗.𝟓, 𝟒 𝒃𝒆 𝒕𝒉𝒆 𝒎𝒊𝒅 − 𝒑𝒐𝒊𝒏𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒊𝒅𝒆𝒔
𝑨𝑩, 𝑩𝑪𝒂𝒏𝒅 𝑨𝑪 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚 𝒐𝒇 ∆𝑨𝑩𝑪 .𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆

𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝑨, 𝑩 𝒂𝒏𝒅 𝑪.𝑯𝒆𝒏𝒄𝒆 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 ∆𝑨𝑩𝑪 𝒂𝒏𝒅 𝒄𝒐𝒎𝒑𝒂𝒓𝒆 𝒕𝒉𝒊𝒔
𝒘𝒊𝒕𝒉 𝒂𝒓𝒆𝒂 𝒐𝒇 ∆𝑷𝑸𝑹 .

A

P
R

Q
B C

(11, 7)

(13.5 , 4)

(9.5, 4)

𝑃 11, 7 , 𝑄 13.5 , 4 , 𝑎𝑛𝑑 𝑅 9.5 , 4 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑚𝑖𝑑 𝑝𝑜𝑖𝑛𝑡𝑠
𝑜𝑓 𝑡ℎ𝑒 𝑠𝑖𝑑𝑒𝑠 𝑜𝑓 𝑎 ∆𝐴𝐵𝐶

𝑀𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 =
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴 𝑥1 ,𝑦1 𝐵 𝑥2 , 𝑦2 = (11,7)

𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
= (11,7)

𝑥1 + 𝑥2

2
= 11,

𝑦1 + 𝑦2

2
= 7

𝑥1 + 𝑥2 = 22 𝑦1 + 𝑦2 = 14… 1 … 2

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐵 𝑥2 , 𝑦2 𝑎𝑛𝑑 𝐶 𝑥3 , 𝑦3 = (13.5,4)

𝑥2 + 𝑥3

2
,
𝑦2 + 𝑦3

2
= (13.5,4)

𝑥2 + 𝑥3

2
= 13.5,

𝑦2 + 𝑦3

2
= 4
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𝑥2 + 𝑥3 = 27, 𝑦2 + 𝑦3 = 8… 3 … 4

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴 𝑥1 ,𝑦1 , 𝐶 𝑥3 ,𝑦3 = (9.5,4)

𝑥1 + 𝑥3

2
,
𝑦1 + 𝑦3

2
= (9.5,4)

𝑥1 + 𝑥3

2
= 9.5,

𝑦1 + 𝑦3

2
= 4

𝑥1 + 𝑥3 = 19 𝑦1 + 𝑦3 = 8… 5 … 6

𝑆𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑 3

(1) ⟹

(3) ⟹

𝑥1 + 𝑥2 = 22

𝑥3 + 𝑥2 = 27

𝑥1 − 𝑥3 = −5

− − −

… 7

𝑆𝑜𝑙𝑣𝑒 5 𝑎𝑛𝑑 7

(5) ⟹

(7) ⟹

𝑥1 + 𝑥3 = 19,

𝑥1 − 𝑥3 = −5

2𝑥1 = 12 ⟹ 𝑥1 =
12

2
𝑥1 = 6

Sub 𝑥1 = 6 in (5)

6 + 𝑥3 = 19 𝑥3 = 19 − 6

𝑥1 + 𝑥3 = 19

⟹

𝑥3 = 13

Sub 𝑥3 = 13 in (3)

𝑥2 + 13 = 27 𝑥2 = 27 − 13

𝑥2 + 𝑥3 = 27

⟹

𝑥2 = 14

𝑆𝑜𝑙𝑣𝑒 2 𝑎𝑛𝑑 4

(1) ⟹

(3) ⟹

𝑦1 + 𝑦2 = 14

𝑦3 + 𝑦2 = 8

𝑦1 − 𝑦3 = 6

− − −

… 8

𝑆𝑜𝑙𝑣𝑒 6 𝑎𝑛𝑑 8

(5) ⟹

(7) ⟹

𝑦1 + 𝑦3 = 8

𝑦1 − 𝑦3 = 6

2𝑦1 = 14 ⟹ 𝑦1 =
14

2
𝑦1 = 7

Sub 𝑦1 = 7 in (6)

7 + 𝑦3 = 8 𝑦3 = 8 − 7

𝑦1 + 𝑦3 = 8

⟹

𝑦3 = 1

Sub 𝑦1 = 7 in (6)

7 + 𝑦3 = 8 𝑦3 = 8 − 7

𝑦1 + 𝑦3 = 8

⟹

𝑦3 = 1

Sub 𝑦1 = 7 in (2)

7 + 𝑦2 = 14 𝑦2 = 14 − 7

𝑦1 + 𝑦2 = 14

⟹

𝑦2 = 7

∴ 𝑡ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝐴(6, 7), 𝐵(14,7) 𝑎𝑛𝑑 𝐶(13, 1)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1
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∆ =
1

2

6 14 13 6

7 7 1 7

=
1

2
42+ 14+ 91− { 98 + 91+ 6 } =

1

2
147 − 195

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑎 ∆𝑃𝑄𝑅 𝑃(11, 7), 𝑄(13.5, 4) 𝑎𝑛𝑑 𝑅(9.5, 4)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3

𝑦1 𝑦2 𝑦3

𝑥1

𝑦1

∆ =
1

2

11 13.5 9.5 11

7 4 4 7

=
1

2
44 + 54+ 66.5 − {94.5 + 38+ 44 }

=
1

2
164.5 − 176.5 =

1

2
−12 = −6

= 6 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 24 = 4 × 6

𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 = 4 × 𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑅

𝟗. 𝑰𝒏 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆, 𝒕𝒉𝒆 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝒔𝒘𝒊𝒎𝒎𝒊𝒏𝒈 𝒑𝒐𝒐𝒍 𝒔𝒉𝒐𝒘𝒏 𝒊𝒔
𝒔𝒖𝒓𝒓𝒐𝒖𝒏𝒅𝒆𝒅 𝒃𝒚 𝒄𝒐𝒏𝒄𝒓𝒆𝒕𝒆 𝒑𝒂𝒕𝒊𝒐.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒂𝒕𝒊𝒐.
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑡𝑖𝑜

= 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷 −
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐸𝐹𝐺𝐻

𝐴 −4 , −8 , 𝐵 8 , −4 , 𝐶 6 , 10 , 𝑎𝑛𝑑 𝐷(−10 , 6)
𝑥1 𝑦1

𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷

=
1

2

𝑥1 𝑥2 𝑥3 𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

=
1

2

−4 8 6 −10 −4

−8 −4 10 6 −8

=
1

2
16 + 80 + 36 + 80−(−64 −24 − 100 )− 24 =

1

2
212 − −212

= 212 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

=
1

2
212 + 212 =

1

2
424 212

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷 227
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=
1

2
90 − −90

𝐸 −3 , −5 , 𝐹 6 , −2 , 𝐺 3 , 7 , 𝑎𝑛𝑑 𝐻(−6 , 4)
𝑥1 𝑦1

𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐸𝐹𝐺𝐻 =
1

2

𝑥1 𝑥2 𝑥3
𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

=
1

2

−3 6 3 −6 −3

−5 −2 7 4 −5

=
1

2
6+ 42+ 12 + 30− (−30− 6− 42 )− 12

=
1

2
90 + 90 =

1

2
180

90

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐸𝐹𝐺𝐻 = 90 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑡𝑖𝑜 = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝐵𝐶𝐷 −
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐸𝐹𝐺𝐻

= 212 − 90 = 122 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

𝟏𝟎. 𝑨 𝒕𝒓𝒊𝒂𝒏𝒈𝒖𝒍𝒂𝒓 𝒔𝒉𝒂𝒑𝒆𝒅 𝒈𝒍𝒂𝒔𝒔 𝒘𝒊𝒕𝒉 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒂𝒕 𝑨 −𝟓, −𝟒 , 𝑩 𝟏, 𝟔 𝒂𝒏𝒅
𝑪 𝟕, −𝟒 𝒉𝒂𝒔 𝒕𝒐 𝒃𝒆 𝒑𝒂𝒊𝒏𝒕𝒆𝒅.𝑰𝒇 𝒐𝒏𝒆 𝒃𝒖𝒄𝒌𝒆𝒕 𝒐𝒇 𝒑𝒂𝒊𝒏𝒕 𝒄𝒐𝒗𝒆𝒓𝒔 𝟔 𝒔𝒒𝒖𝒂𝒓 𝒇𝒆𝒆𝒕𝒔,
𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒃𝒖𝒄𝒌𝒆𝒕𝒔 𝒐𝒇 𝒑𝒂𝒊𝒏𝒕 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒕𝒐 𝒑𝒂𝒊𝒏𝒕 𝒕𝒉𝒆 𝒘𝒉𝒐𝒍𝒆 𝒈𝒍𝒂𝒔𝒔,
𝒊𝒇 𝒐𝒏𝒍𝒚 𝒐𝒏𝒆 𝒄𝒐𝒂𝒕 𝒐𝒇 𝒑𝒂𝒊𝒏𝒕 𝒊𝒔 𝒂𝒑𝒑𝒍𝒊𝒆𝒅.

𝐴
−5, −4

𝐵
1, 6

𝐶(7, −4)
𝐴 −5, −4 , 𝐵(1 , 6), 𝑎𝑛𝑑 𝐶(7 , −4)

𝑥1 𝑦1 𝑥2
𝑦2 𝑥3 𝑦3

∆ =
1

2

𝑥1 𝑥2 𝑥3
𝑦1 𝑦2 𝑦3

𝑥1
𝑦1

∆ =
1

2

−5 1 7 −5

−4 6 −4 −4

=
1

2
−30 − 4 −28 − {−4 + 42+ 20 }

=
1

2
−62 − −4 + 62 =

1

2
−120=

1

2
−62 − 58

−60
= 60 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑁𝑜. 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡 𝑐𝑎𝑛𝑠 =
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑎 ∆𝐴𝐵𝐶

𝐴𝑟𝑒𝑎 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝑎 𝑏𝑢𝑐𝑘𝑒𝑡 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡

𝑁𝑜. 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡 𝑐𝑎𝑛𝑠 =
60

6
= 10

𝑖 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝐺𝐹

𝐴 −5, 3 , 𝐺 −4.5, 0.5 , 𝐹(−2, 3)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝟏𝟎. 𝑰𝒏 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒊 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑨𝑮𝑭 (𝒊𝒊) 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑭𝑬𝑫
(𝒊𝒊𝒊) 𝒒𝒖𝒂𝒅𝒓𝒊𝒍𝒂𝒕𝒆𝒓𝒂𝒍 𝑩𝑪𝑬𝑮
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𝐴𝑟𝑒𝑎 𝑜𝑓 ∆ 𝐴𝐺𝐹 =
1

2

−5 −4.5 −2 −5

3 0.5 3 3

=
1

2
−2.5 − 13.5 − 6 − {−13.5 − 1 − 15 }

=
1

2
−22 − −29.5 =

1

2
−22 + 29.5

=
1

2
7.5 = 3.75 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑖𝑖 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐹𝐸𝐷

𝐹 −2, 3 , 𝐸 1.5, 1 , 𝐷(1, 3)
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3

𝐴𝑟𝑒𝑎 𝑜𝑓 ∆ 𝐹𝐸𝐷 =
1

2

−2 1.5 1 −2

3 1 3 3

=
1

2
− 2 + 4.5 + 3 − {4.5 + 1 − 6 }

=
1

2
5.5 − 5.5 − 6

=
1

2
5.5 − −0.5 =

1

2
5.5 + 0.5

=
1

2
6 = 3 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑖𝑖𝑖 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐵𝐶𝐸𝐺

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐵𝐶𝐸𝐺 =
1

2

𝑥1 𝑥2 𝑥3 𝑥4 𝑥1

𝑦1 𝑦2 𝑦3 𝑦4 𝑦1

𝐵 −4, −2 , 𝐶 2, −1 , 𝐸 1.5, 1 , 𝐺 −4.5, 0.5
𝑥1 𝑦1 𝑥2 𝑦2 𝑥3 𝑦3 𝑥4 𝑦4

=
1

2

−4 2 1.5 −4.5 −4

−2 −1 1 0.5 −2

=
1

2
4 + 2 + 7.5 + 9 − (−4 − 1.5− 4.5 )− 2

=
1

2
15.75 − −12 =

1

2
15.75 + 12

=
27.75

2
= 13.875 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

Inclination of a line 

𝑇ℎ𝑒 𝑖𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑜𝑟 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑖𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒
𝑤ℎ𝑖𝑐ℎ 𝑎 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑚𝑎𝑘𝑒𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑋 𝑎𝑥𝑖𝑠 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑
𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑢𝑛𝑡𝑒𝑟 − 𝑐𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑎𝑏𝑜𝑣𝑒 𝑡ℎ𝑒
𝑋 𝑎𝑥𝑖𝑠.

𝑇ℎ𝑒 𝑖𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑋 𝑎𝑥𝑖𝑠 𝑎𝑛𝑑 𝑒𝑣𝑒𝑟𝑦 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑋 𝑎𝑥𝑖𝑠 𝑖𝑠 0° .

𝑇ℎ𝑒 𝑖𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑌 𝑎𝑥𝑖𝑠 𝑎𝑛𝑑 𝑒𝑣𝑒𝑟𝑦 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑌 𝑎𝑥𝑖𝑠 𝑖𝑠 90° .

𝑥

𝑦

𝜃 = 0°
0

𝜃 = 90°

𝑮𝒊𝒗𝒆𝒏 𝑺𝒍𝒐𝒑𝒆

𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝑖𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑚 = 𝑡𝑎𝑛𝜃

𝑇𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠 𝑥1, 𝑦1 𝑎𝑛𝑑 𝑥2 ,𝑦2 𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑆𝑡. 𝑙𝑖𝑛𝑒 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 𝑚 = −
𝑎

𝑏

Slope of a Straight line 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟖 𝒊 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒘𝒉𝒐𝒔𝒆 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒊𝒔 𝟑𝟎° ?

𝒊𝒊 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒘𝒉𝒐𝒔𝒆 𝒔𝒍𝒐𝒑𝒆 𝒊𝒔 𝟑

(𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝜃 = 30°

𝑚 = 𝑡𝑎𝑛 𝜃 𝑚 = 𝑡𝑎𝑛 30°

𝑚 =
1

3

(𝑖𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒,

𝑚 = 3 tan 𝜃 = 3

𝜃 = 60°

∴ 𝑇ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑖𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑠 60°

𝑤ℎ𝑒𝑟𝑒 𝑚 = 𝑡𝑎𝑛𝜃

⟹

⟹

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟓. 𝟐
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟗 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑖𝑠 𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝒊 −𝟔, 𝟏 𝒂𝒏𝒅 −𝟑, 𝟐 𝒊𝒊 −
𝟏

𝟑
,
𝟏

𝟐
𝒂𝒏𝒅

𝟐

𝟕
,
𝟑

𝟕
𝒊𝒊𝒊 𝟏𝟒, 𝟏𝟎 𝒂𝒏𝒅 𝟏𝟒, −𝟔

(−6,1), (−3 , 2)
𝑥1 ,𝑦1

=
1

3

𝑥2 ,𝑦2

𝑚 =
2 − 1

−3−+ 6

𝑖𝑖 −
1

3
,
1

2
𝑎𝑛𝑑

2

7
,
3

7

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
⟹

𝑥1 ,𝑦1 𝑥2 ,𝑦2

𝑚 =

3

7
−

1

2

2

7
−+

1

3

⟹ 𝑚 = 14

6 − 7

21

6 + 7
⟹ 𝑚 =

−1
14
13
21

𝑚 =
−1

14
×

21

13
2

3
𝑚 =

−3

26

𝑖𝑖𝑖 14,10 𝑎𝑛𝑑 14, −6
𝑥1 ,𝑦1 𝑥2 ,𝑦2

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
⟹ 𝑚 =

−6 − 10
14 −−14

⟹ 𝑚 =
−16

0

𝑚 = ∞

⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟎 𝑻𝒉𝒆 𝒍𝒊𝒏𝒆 𝒓 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 –𝟐, 𝟐 𝒂𝒏𝒅 𝟓,𝟖
𝒂𝒏𝒅 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒔 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 –𝟖, 𝟕 𝒂𝒏𝒅 –𝟐, 𝟎 . 𝑰𝒔 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆
𝒓 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝒔 ?

𝐴(−2, 2), 𝐵(5, 8)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑟 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
𝑚1 =

6

7

C(−8, 7), 𝐷(−2, 0)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2𝑦2

𝑥1 𝑦1 𝑥2 𝑦2

=
8− 2

5 −+ 2

=
0 − 7

−2−+ 8 𝑚2 = −
7

6

⟹

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒𝑠 𝑟 𝑎𝑛𝑑 𝑠 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 .

𝑚1 × 𝑚2 =
6

7
×

−7

6

𝑚1 × 𝑚2 = −1

⟹

𝐿𝑒𝑡 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑟 = 𝑚1

𝑎𝑛𝑑 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑞 = 𝑚2

231



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟏 𝑻𝒉𝒆 𝒍𝒊𝒏𝒆 𝒑 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝟑 ,− 𝟐 , 𝟏𝟐, 𝟒
𝒂𝒏𝒅 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒒 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝟔,−𝟐 𝒂𝒏𝒅 𝟏𝟐 ,𝟐 . 𝑰𝒔 𝒑
𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒒 ?

A(3 , −2) , B(12 , 4)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑝 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

6

9

𝑥1 𝑦1 𝑥2 𝑦2

=
4 −+ 2

12−3
3

2

𝑚1 =
2

3

𝐶(6, −2), D(12, 2)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑞 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1
𝑥2 𝑦2

=
4

6
=

2 −+ 2

12− 6

2

𝑚2=
2

3

∴ 𝑚1 = 𝑚2

⟹

⟹

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒𝑠 𝑝 𝑎𝑛𝑑 𝑞 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

𝐿𝑒𝑡 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑝 = 𝑚1

𝑎𝑛𝑑 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑞 = 𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟏: 𝑻𝒉𝒆 𝒍𝒊𝒏𝒆 𝒑 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝟑 , −𝟐 , 𝟏𝟐, 𝟒
𝒂𝒏𝒅 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒒 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝟔,−𝟐 𝒂𝒏𝒅 𝟏𝟐 ,𝟐 . 𝑰𝒔 𝒑
𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒒 ?

3, −2 𝑎𝑛𝑑 (12, 4)
𝑥1 ,𝑦1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑝 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑝 =
3

5

=
6

9

𝑥2 ,𝑦2

=
4 −+ 2

12 −3
=

2

3

6, −2 𝑎𝑛𝑑 (12, 2)
𝑥1 ,𝑦1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑞 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
4

6

𝑥2 ,𝑦2

=
2 −+ 2

12 − 6
=

2

3

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑞 =
2

3
∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑝 ≠ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑞

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒𝑠 𝑝 𝑎𝑛𝑑 𝑞 𝑎𝑟𝑒 𝑛𝑜𝑡 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟐: 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 −𝟐,𝟓 , 𝟔, −𝟏 𝒂𝒏𝒅 𝟐 ,𝟐 𝒂𝒓𝒆
𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓

𝐴 𝐵 𝐶

Slope of AB Slope of BC

Slope of AC

𝐴(−2, 5), 𝐵(6, −1)
𝑥1 ,𝑦1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = −
3

4

=
−6

8

𝑥2 ,𝑦2

=
−1− 5

6−+ 2
= −

3

4

𝐵(6, −1), 𝐶(2 , 2)
𝑥1 ,𝑦1 𝑥2 ,𝑦2

4

3
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

= −
3

4
=

2−+ 1
2− 6

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = −
3

4

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶

𝐻𝑒𝑛𝑐𝑒 𝐴, 𝐵, 𝐶 𝑎𝑟𝑒 𝑐𝑜𝑙𝑙𝑖𝑛𝑒𝑎𝑟

𝐵(6, −2), 𝐶(5, 1)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

3

−1

𝑥1 𝑦1
𝑥2 𝑦2

=
1 −+ 2

5 − 6

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = −3

Let  A(1,−2), D(2, 1) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
3

1

𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 = 3

=
1 −

2 −1
= 3

+ 2

𝐴 𝐵

𝐶𝐷

(1,−2) (6,−2) 

(5, 1)
(2, 1) 

=
=

𝑇ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 𝑎𝑛𝑑 𝐶𝐷 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙 𝑠𝑜 𝐴𝐵, 𝐶𝐷 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 .

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 ≠ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷

≠ ≠

Similarly the lines AD and BC are not parallel, since their slopes are not equal. 

So, we can deduce that the quadrilateral ABCD is a trapezium. 

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟒: 𝑪𝒐𝒏𝒔𝒊𝒅𝒆𝒓 𝒕𝒉𝒆 𝒈𝒓𝒂𝒑𝒉 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒊𝒏𝒈 𝒈𝒓𝒐𝒘𝒕𝒉 𝒐𝒇
𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝒊𝒏 𝒄𝒓𝒐𝒓𝒆𝒔 .𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝑨𝑩 𝒂𝒏𝒅 𝒉𝒆𝒏𝒄𝒆
𝒆𝒔𝒕𝒊𝒎𝒂𝒕𝒆 𝒕𝒉𝒆 𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒚𝒆𝒂𝒓 𝟐𝟎𝟑𝟎?

𝑇ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 2005, 96 𝑎𝑛𝑑 𝐵 2015,100 𝑎𝑟𝑒
𝑜𝑛 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐴𝐵.

𝐴(2005, 96), 𝐵(2015, 100)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
4

10

𝑥1 𝑦1 𝑥2 𝑦2

=
100 − 96

2015 − 2005

5

2
=

2

5

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
2

5

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑔𝑟𝑜𝑤𝑡ℎ 𝑜𝑓 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 2030 𝑏𝑒 𝑘 𝑐𝑟𝑜𝑟𝑒𝑠.

𝐴𝑠𝑠𝑢𝑚𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝐶 (2030, 𝑘) 𝑖𝑠 𝑜𝑛 𝐴𝐵,

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶
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𝐴(2005, 96), 𝐶(2030, 𝑘)
𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
𝑘 − 96

2030 − 2005

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 =
𝑘 − 96

25

𝑘 − 96

25
=

2

5
⟹

5

𝑘 − 96

5
= 2 ⟹ 𝑘 − 96 = 10

𝑘 = 10 + 96 ⟹ 𝑘 = 106

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 2030 𝑖𝑠 106 𝐶𝑟𝑜𝑟𝑒𝑠.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟓: 𝑾𝒊𝒕𝒉𝒐𝒖𝒕 𝒖𝒔𝒊𝒏𝒈 𝑷𝒚𝒕𝒉𝒂𝒈𝒐𝒓𝒂𝒔 𝒕𝒉𝒆𝒐𝒓𝒆𝒎,𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆
𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 (𝟏, −𝟒) (𝟐, −𝟑)𝒂𝒏𝒅 (𝟒,−𝟕) 𝒇𝒐𝒓𝒎 𝒂 𝒓𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆𝒅 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆.

𝑇ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑎𝑟𝑒 𝐴(1, −4) , 𝐵(2, −3) 𝑎𝑛𝑑 𝐶(4, −7)

Let  A(1,−4), B(2,−3) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

1

1

𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 1

=
−3 −

2 −1
= 1

+ 4

𝐵(2, −3), 𝐶(4 , −7)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

= −
4

2

𝑥1 ,𝑦1
𝑥2 ,𝑦2

=
−7−+ 3

4− 2

2
= −2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = −2

𝐴(1, −4), 𝐶(4, −7)
𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
−7 −+ 4

4 − 1
=

−3

3

𝐴 𝐵

𝐶
−1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 = −1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 × 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 = 1 × −1

= −1

𝐴𝐵 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐴𝐶

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, ∆𝐴𝐵𝐶 𝑖𝑠 𝑎 𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒𝑑 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒.
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟏𝟔: 𝑷𝒓𝒐𝒗𝒆 𝒂𝒏𝒂𝒍𝒚𝒕𝒊𝒄𝒂𝒍𝒍𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒔𝒆𝒈𝒎𝒆𝒏𝒕 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆
𝒎𝒊𝒅 − 𝒑𝒐𝒊𝒏𝒕𝒔 𝒐𝒇 𝒕𝒘𝒐 𝒔𝒊𝒅𝒆𝒔 𝒐𝒇 𝒂 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒊𝒔 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒕𝒉𝒊𝒓𝒅 𝒔𝒊𝒅𝒆
𝒂𝒏𝒅 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝒉𝒂𝒍𝒇 𝒐𝒇 𝒊𝒕𝒔 𝒍𝒆𝒏𝒈𝒕𝒉.

D E

A

B C
(𝑒, 𝑓)

(𝑎, 𝑏)

(𝑐, 𝑑)

>

𝐿𝑒𝑡 𝐷 𝑎𝑛𝑑 𝐸 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑖𝑑𝑒𝑠 𝐴𝐵 𝑎𝑛𝑑 𝐴𝐶
𝑇ℎ𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑎𝑟𝑒 𝐴(𝑎, 𝑏) , 𝐵(𝑐, 𝑑) 𝑎𝑛𝑑 𝐶(𝑒, 𝑓)

𝐷 = 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓𝐴 𝑎, 𝑏 𝑎𝑛𝑑 𝐵(𝑐, 𝑑)

=
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2 =
𝑎 + 𝑐

2
,
𝑏 + 𝑑

2

𝐷 =
𝑎 + 𝑐

2
,
𝑏 + 𝑑

2

𝐸 = 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴(𝑎, 𝑏) 𝑎𝑛𝑑 𝐶(𝑒, 𝑓)

=
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2 =
𝑎 + 𝑒

2
,
𝑏 + 𝑓

2

𝐸 =
𝑎 + 𝑒

2
,
𝑏 + 𝑓

2

𝑥1 𝑦1 𝑥2 𝑦2

𝑥1 𝑦1 𝑥2 𝑦2

𝑎 + 𝑐

2
,
𝑏 + 𝑑

2

𝑎 + 𝑒

2
,
𝑏 + 𝑓

2

𝐷
𝑎 + 𝑐

2
,
𝑏 + 𝑑

2
, 𝐸

𝑎 + 𝑒

2
,
𝑏 + 𝑓

2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐷𝐸 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=

𝑏 + 𝑓 − 𝑏 − 𝑑
2

𝑎 + 𝑒 − 𝑎 − 𝑐
2

𝑥1 𝑦1 𝑥2 𝑦2

=

𝑏 + 𝑓

2
−

𝑏 + 𝑑

2

𝑎 + 𝑒

2
−

𝑎 + 𝑐

2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐷𝐸 =
𝑓 − 𝑑

𝑒 − 𝑐

𝐵(𝑐, 𝑑), 𝐶(𝑒 , 𝑓)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

𝑓 − 𝑑

e − 𝑐

𝑥1 ,𝑦1 𝑥2 ,𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑓 − 𝑑

e − 𝑐
∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝐷𝐸 𝑖𝑠 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝐵𝐶.

𝐷
𝑎 + 𝑐

2
,
𝑏 + 𝑑

2
𝑎𝑛𝑑 𝐸

𝑎 + 𝑒

2
,
𝑏 + 𝑓

2
𝑥1 𝑦1

𝑥2 𝑦2

𝐷𝐸 = (𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2
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𝐷𝐸 =
𝑎 + 𝑒

2
−

𝑎 + 𝑐

2

2

+
𝑏 + 𝑓

2
−

𝑏 + 𝑑

2

2

=
𝑎 + 𝑒 − 𝑎 − 𝑐

2

2

+
𝑏 + 𝑓 − 𝑏 − 𝑑

2

2

=
𝑒 − 𝑐

2

2

+
𝑓 − 𝑑

2

2

=
𝑒 − 𝑐 2

4
+

𝑓 − 𝑑 2

4

=
1

4
𝑒 − 𝑐 2 + 𝑓 − 𝑑 2

𝐷𝐸 =
1

2
𝑒 − 𝑐 2 + 𝑓 − 𝑑 2

𝑥1 𝑦1
𝑥2 𝑦2

𝐵𝐶 = (𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2

𝑎𝑛𝑑 𝐶(𝑒, 𝑓)𝐵(𝑐, 𝑑)

𝐵𝐶 = (𝑒 − 𝑐)2 + (𝑓 − 𝑑)2

∴ 𝐷𝐸 =
1

2
𝐵𝐶

𝟏. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒘𝒉𝒐𝒔𝒆 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒘𝒊𝒕𝒉 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆
𝒅𝒊𝒓𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒙 − 𝒂𝒙𝒊𝒔 𝒊𝒔 (𝒊) 𝟗𝟎 ° (𝒊𝒊) 𝟎 °

(𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝜃 = 90°

𝑚 = 𝑡𝑎𝑛 𝜃 𝑚 = 𝑡𝑎𝑛 90°

𝑚 = ∞

(𝑖𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝜃 = 0°

𝑚 = 𝑡𝑎𝑛 𝜃 𝑚 = tan 0°

𝑚 = 0

⟹

⟹

𝟐. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒘𝒉𝒐𝒔𝒆 𝒔𝒍𝒐𝒑𝒆 𝒊𝒔 (𝒊) 𝟎 (𝒊𝒊) 𝟏

(𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑚 = 0

tan 𝜃 = 0

𝜃 = 0°

∴The angle of inclination of the straight line is 0°

𝑤ℎ𝑒𝑟𝑒 𝑚 = 𝑡𝑎𝑛𝜃

(𝑖𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑚 = 1
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tan 𝜃 = 1

𝜃 = 45°

∴The angle of inclination of the straight line is 45°

𝑤ℎ𝑒𝑟𝑒 𝑚 = 𝑡𝑎𝑛𝜃

𝑬𝒙: 𝟑 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔

𝒊 𝟓, 𝟓 𝒘𝒊𝒕𝒉 𝒕𝒉𝒆 𝒐𝒓𝒊𝒈𝒊𝒏 𝒊𝒊 𝒔𝒊𝒏𝜽,−𝒄𝒐𝒔𝜽 𝒂𝒏𝒅 −𝒔𝒊𝒏𝜽, 𝒄𝒐𝒔𝜽

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑖𝑠 𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
𝑖 (5, 5), (0 , 0)

𝑥1 ,𝑦1

=
− 5

−5

𝑥2 ,𝑦2

𝑚 =
0 − 5
0 −5

=
5

5
=

5

5 × 5
=

1

5

𝑖𝑖 𝑠𝑖𝑛𝜃, −𝑐𝑜𝑠𝜃 𝑎𝑛𝑑 −𝑠𝑖𝑛𝜃,𝑐𝑜𝑠𝜃
𝑥1 ,𝑦1

𝑥2 ,𝑦2

𝑚 =
𝑐𝑜𝑠𝜃 −+ 𝑐𝑜𝑠𝜃

−𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛𝜃
=

2𝑐𝑜𝑠𝜃

−2𝑠𝑖𝑛𝜃
= −𝑐𝑜𝑡𝜃

𝟓. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓: (−𝟑, −𝟒) , (𝟕, 𝟐) 𝒂𝒏𝒅 ( 𝟏𝟐, 𝟓)

𝐴(−3, −4), 𝐵(7, 2)
𝑥1 ,𝑦1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑖𝑠 𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
6

10

𝑥2 ,𝑦2

=
2 −+ 4

7−+ 3

𝐴 𝐵 𝐶

Slope of AB Slope of BC

Slope of AC

5

3

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
3

5
𝐵(7, 2), 𝐶(12 , 5)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
3

5

𝑥1 ,𝑦1
𝑥2 ,𝑦2

=
3

5

=
5− 2

12− 7

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
3

5

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶

𝑯𝒆𝒏𝒄𝒆 𝑨, 𝑩, 𝑪 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓

𝟔. 𝑰𝒇 𝒕𝒉𝒆 𝒕𝒉𝒓𝒆𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝟑, −𝟏 , 𝒂 ,𝟑 𝒂𝒏𝒅 𝟏,−𝟑 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒂𝒓,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒂.

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶
𝐿𝑒𝑡 𝐴(3, −1), 𝐵(𝑎, 3), 𝐶(1, −3)

A(3, −1) , B(a , 3)
𝑥1 𝑦1 𝑥2 𝑦2 237
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𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
4

𝑎 − 3
=

3+1

𝑎 − 3

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = −
4

𝑎 − 3

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
−6

1 − 𝑎

𝐵(𝑎, 3), 𝐶(1, −3)
𝑥1 𝑦1 𝑥2 𝑦2

=
−3 − 3
1 − 𝑎

= −
−6

1 − 𝑎

−

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶

4

𝑎 − 3
=

−6

1 − 𝑎

−4𝑎 + 6𝑎 = 18 − 44 − 4𝑎 = −6𝑎 + 18

⟹ 4 1 − 𝑎 = −6(𝑎 − 3)

⟹

2𝑎 = 14 ⟹ 𝑎 =
14

2
𝑎 = 7

𝟕. 𝑻𝒉𝒆 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 −𝟐,𝒂 𝒂𝒏𝒅 𝟗,𝟑 𝒉𝒂𝒔 𝒔𝒍𝒐𝒑𝒆 −
𝟏

𝟐
. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆

𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒂.
Let  A(−2, 𝑎), B(9, 3)

𝑦2 − 𝑦1

𝑥2 − 𝑥1

= −
1

2

𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = −
1

2

3 − 𝑎

9 −+ 2
= −

1

2
⟹ ⟹

3 − a

11
= −

1

2
6 − 2𝑎 = −11

−2𝑎 = −11 − 6 ⟹ −2𝑎 = −17

𝑎 =
17

2

𝟖. 𝑻𝒉𝒆 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 −𝟐,𝟔 𝒂𝒏𝒅 𝟒, 𝟖 𝒊𝒔 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐
𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 (𝟖, 𝟏𝟐) 𝒂𝒏𝒅 (𝒙,𝟐𝟒) . 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙.

𝐴(−2, 6), 𝐵(4, 8)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
y2 − y1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2𝑦2

=
8 − 6

4 −+ 2 =
2

6
=

1

3
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𝐶(8,12), 𝐷(𝑥, 24)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

𝑚2 =
12

𝑥 − 8

=
12

𝑥 − 8
=

24−12

𝑥 − 8

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝐴𝐵 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐶𝐷 𝑡ℎ𝑒𝑛∴ 𝑚1 × 𝑚2 = −1

1

3
×

12

𝑥 − 8
= −1

4

𝑚1 =
1

3

4

𝑥 − 8
= −1

4 = −𝑥 + 8 𝑥 = 8 − 4

𝑥 = 4

4 = −1(𝑥 − 8)⟹

⟹

𝟗. Show that the given points form a right angled triangle and check whether they
satisfies pythagoras theorem (i) A (1,−4), B (2,−3) and C (4,−7)

Let  A(1,−4), B(2,−3) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

1

1

𝑥1 𝑦1 𝑥2 𝑦2

𝐵(2, −3) 𝑎𝑛𝑑 𝐶(4, − 7)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
−4

2

𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = −2

=
−3 −

2 −1
= 1

=
−7

4 − 2

−+3

+ 4

=−2

𝐴(1, − 4) 𝑎𝑛𝑑 𝐶(4, − 7)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
−3

3

𝑥1 𝑦1 𝑥2 𝑦2

=
−7

4 − 1

−+ 4
= −1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 = −1

❖ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 × 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐶 = 1 × −1 = −1

❖ 𝐻𝑒𝑛𝑐𝑒 𝐴𝐵 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐴𝐶

❖ 𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑓𝑜𝑟𝑚 𝑎 𝑅𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒𝑑 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒
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𝐴𝐵 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (2 − 1)2+(−3 + 4)2 = 12 + 12 = 1 + 1

𝐴𝐵 = 2 ⟹ 𝐴𝐵2 = 2

Let  B(2,−3), C(4,−7) 
𝑥1 𝑦1 𝑥2 𝑦2

𝐵𝐶 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (4 − 2)2+(−7 + 3)2 = 22 + (−4)2

= 4 + 16

𝐵𝐶 = 20 𝐵𝐶2 = 20⟹

𝑇𝑜 𝑣𝑒𝑟𝑖𝑓𝑦 𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑃𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑎𝑠 𝑡ℎ𝑒𝑜𝑟𝑒𝑚

Let  A(1,−4), B(2,−3), 
𝑥1 𝑦1 𝑥2 𝑦2

Let  A(1,−4), C(4,−7), 
𝑥1 𝑦1 𝑥2 𝑦2

𝐴𝐶 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (4 − 1)2+(−7 + 4)2= 32 + (−3)2

= 9 + 9

𝐴𝐶 = 18 ⟹ 𝐴𝐶2 = 18

∴ AB2 + AC2 = BC2

By Pythagoras theorem, the given points form a right angled triangle

(ii) L (0,5), M (9,12) and N (3,14)

L (0, 5), M (9,−12) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐿𝑀 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

7

9

𝑥1 𝑦1 𝑥2 𝑦2

M(9, 12) and N(3, 14)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑀𝑁 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
2

−6

𝑥1 𝑦1
𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐿𝑀 =
7

9

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑀𝑁 = −
1

3

= 12 −

9− 0

=
14 − 12

3− 9
=

1

−3

L(0, 5) and N(3, 14)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐿𝑁 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

9

3

𝑥1 𝑦1 𝑥2 𝑦2

=
14

3 − 0

−4
= 3

5

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐿𝑁 = 3

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑀𝑁 × 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐿𝑁 = −
1

3
× 3 = −1
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❖ 𝐻𝑒𝑛𝑐𝑒 𝑀𝑁 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐿𝑁

𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑓𝑜𝑟𝑚 𝑎 𝑅𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒𝑑 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

𝑇𝑜 𝑣𝑒𝑟𝑖𝑓𝑦 𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑃𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑎𝑠 𝑡ℎ𝑒𝑜𝑟𝑒𝑚

𝐿𝑀 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (9 − 0)2+ (12 − 5)2

L (0, 5), M (9,12) 
𝑥1 𝑦1 𝑥2 𝑦2

= 92 + 72 = 81 + 49

𝐿𝑀 = 130 ⟹ 𝐿𝑀2 = 130

M(9,12), N(3,14) 
𝑥1 𝑦1 𝑥2 𝑦2

𝑀𝑁 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (3 − 9)2+(14 − 12)2 = (−6)2+ 22

= 36 + 4
𝑀𝑁 = 40 𝑀𝑁2 = 40⟹

L (0,5), N (3,14) 
𝑥1𝑦1 𝑥2 𝑦2

𝐿𝑁 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (3 − 0)2 + (14 − 5)2 = 32 + 92

𝐿𝑁 = 9 + 81 ⟹ 𝐿𝑁 = 90 ⟹ 𝐿𝑁2 = 90

∴ MN2 + LN2 = LM2

𝐵𝑦 𝑃𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑎𝑠 𝑡ℎ𝑒𝑜𝑟𝑒𝑚, 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑓𝑜𝑟𝑚 𝑎 𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒𝑑 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒

𝟏𝟎. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔 𝒇𝒐𝒓𝒎 𝒂 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍𝒐𝒈𝒓𝒂𝒎 𝑨 𝟐. 𝟓, 𝟑. 𝟓 ,
𝑩 𝟏𝟎, −𝟒 , 𝑪(𝟐. 𝟓, −𝟐. 𝟓) 𝒂𝒏𝒅 𝑫(−𝟓,𝟓)

A(2.5, 3.5), 𝐵(10, −4), 𝐶(2.5, 2.5) 𝑎𝑛𝑑 𝐷(−5, 5)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 A(2.5, 3.5), B(10,−4)
𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
−7.5

7.5

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = −1

=
−4 − 3.5

10 −+ 2.5
= −1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝐵(10, −4) and C(2.5, −2.5)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
1.5

−7.5

𝑥1 𝑦1 𝑥2 𝑦2

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
−1

5

=
−2.5

2.5− 10

−

= −
15

75

3

15

=
−3

15

1

5
= −

1

5

−+ 4

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 C(2.5,−2.5), D(−5, 5)

=
7.5

−7.5

𝑥1 𝑦1
𝑥2 𝑦2

=
5 + 2.5

−5
−
− 2.5

= −1
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𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 A(2.5, 3.5) and D(−5, 5)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

1.5

−7.5

𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 = −1

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 = −
1

5

=
5 − 3.5

−5−2.5
=

−15

75

3

15
=

−3

15

1

5 = −
1

5

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷
∴ 𝐴𝐵 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐶𝐷 𝑡ℎ𝑒𝑛

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷
∴ 𝐴𝐷 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐵𝐶 𝑡ℎ𝑒𝑛

𝟏𝟏. 𝑰𝒇 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑨 𝟐, 𝟐 , 𝑩 – 𝟐, – 𝟑 , 𝑪 𝟏, – 𝟑 𝒂𝒏𝒅 𝑫 𝒙,𝒚 𝒇𝒐𝒓𝒎 𝒂
𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍𝒐𝒈𝒓𝒂𝒎 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒙 𝒂𝒏𝒅 𝒚.

Let  A(2, 2), B(−2,−3) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

−5

−4

𝑥1 𝑦1 𝑥2 𝑦2

C(1, − 3) and D(𝑥,  𝑦)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
5

4

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 =
𝑦 + 3

𝑥 − 1

= −3−

−2 −2

=
𝑦

𝑥 −1

−+ 3

2

𝐼𝑛 𝑎 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙𝑜𝑔𝑟𝑎𝑚 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷
5

4
=

𝑦 + 3

𝑥 − 1
5(𝑥 − 1) = 4 (𝑦 + 3)

5𝑥 − 5 = 4𝑦 + 12 5𝑥 − 4𝑦 = 12 + 5

5𝑥 − 4 𝑦 = 17

⟹

⟹

… 1

𝐴𝑙𝑠𝑜 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷

Let  B(−2, −3), C(1,−3) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

0

3

𝑥1 𝑦1 𝑥2 𝑦2

= −3 −

1 + 2

+ 3
∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = 0

𝐿𝑒𝑡 A(2, 2) 𝑎𝑛𝑑 𝐷 (𝑥, 𝑦)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

=
𝑦

𝑥−2

− 2
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𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 =
𝑦 − 2

𝑥 − 2

𝑦 − 2

𝑥 − 2
= 0

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 = 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷

5𝑥 − 4(2) = 17

𝑥 = 5

𝑦 − 2 = 0⟹ 𝑦 = 2

𝑆𝑢𝑏 𝑦 = 2 𝑖𝑛 1 5𝑥 − 4𝑦 = 17

⟹ 5𝑥 − 8 = 17

5𝑥 = 17 + 8 ⟹ 5𝑥 = 25

⟹

𝑥 =
25

5
⟹

12. Let A(3,−4), B(9,−4) , C(5,−7) and D(7,−7) . Show that ABCD is a trapezium.

Let  A( 3 , −4), B( 9 ,−4) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

B( 9, − 4) 𝑎𝑛𝑑 𝐶( 5,− 7)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 0

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
3

4

= −4 −

9 −3

=
−7

5 −9

−+ 4

+ 4
=

0

6

=
−3

−4

Let  C( 5 , −7), D( 7 ,−7) 

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

=
−7−

7 −5

+7
=

0

2
∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 = 0

A( 3, − 4) and D( 7,− 7)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 𝑦1 𝑥2 𝑦2

=
−7

7 −3

−+ 4
=

−3

4 ∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 = −
3

4

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐵 = 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐶𝐷 𝑎𝑛𝑑 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 ≠ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷

𝐴 𝐵

𝐶𝐷

=
=

≠ ≠

𝐻𝑒𝑛𝑐𝑒 𝐴𝐵𝐶𝐷 𝑖𝑠 𝑎 𝑇𝑟𝑎𝑝𝑒𝑧𝑖𝑢𝑚
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14. PQRS is a rhombus. Its diagonals PR and QS intersect at the point M and satisfy
QS = 2PR. If the coordinates of S and M are (1,1) and (2,−1) respectively, find the

coordinates of P.

𝑃 𝑄

𝑅𝑆 ∥

∥

∥

∥
𝑀

( 1 ,1)

( 2 ,−1)

Let  S( 1 ,1), Q(𝑥2, 𝑦2) 
𝑥1 𝑦1

(𝑥2, 𝑦2) 

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑆𝑄 = 𝑀(2, −1)

⟹

1 + 𝑦2

2
= −1

1 + 𝑥2

2
= 2, ⟹ 1 + 𝑥2 = 4,  1+ 𝑦2= − 2  

1 + 𝑦2 = − 2 − 1𝑥2 = 4 − 1, ⟹ 𝑥2 = 3, 𝑦2 = −3

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑃𝑅 = (2, −1)

P(𝑥1,𝑦1), R(𝑥3 , 𝑦3) 

⟹ Q( 3 ,−3)

𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
= (2, −1)

1 + 𝑥2

2
,
1 + 𝑦2

2
= (2, −1)

𝑥1 + 𝑥3

2
,
𝑦1 + 𝑦3

2
= (2, −1)

𝑥1 + 𝑥3 = 4,

⟹
𝑥1 + 𝑥3

2
= 2,

𝑦1 + 𝑦3

2
= −1

𝑦1 + 𝑦3 = −2

QS = 2PR

S( 1 ,1), Q(3, −3) 
𝑥1 𝑦1 𝑥2 𝑦2

𝑆𝑄 = (𝑥2 − 𝑥1)2+(𝑦2 − 𝑦1)2 = (3 − 1)2 + (−3 − 1)2

= (2)2 + (−4)2 = 4 + 16 = 20

𝑆𝑄 = 2 5

= 4 × 5

P(𝑥1,𝑦1), R(𝑥3 , 𝑦3) 

𝑃𝑅 = (𝑥3 − 𝑥1)2 + (𝑦3 − 𝑦1)2

2 5 = 2 (𝑥3 − 𝑥1)2 + (𝑦3 − 𝑦1)2

… 1 … 2

𝑃 𝑄

𝑅𝑆 ∥

∥

∥

∥

𝑀

( 1 ,1)

( 2 ,−1)

(3, −3) 

(𝑥1, 𝑦1) 

(𝑥3, 𝑦3) 

2 5 = 2 (𝑥3 − 𝑥1)2 + (𝑦3 − 𝑦1)2

𝑠𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠

4 × 5 = 4 (𝑥3 − 𝑥1)2 + (𝑦3 − 𝑦1)2

5 = (𝑥3 − 𝑥1)2 + (𝑦3 − 𝑦1)2

𝐷𝑖𝑎𝑔𝑜𝑛𝑎𝑙𝑠 𝑜𝑓 𝑎 𝑟ℎ𝑜𝑚𝑏𝑢𝑠 𝑎𝑟𝑒 𝑎𝑡 𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑃𝑅

P(𝑥1,𝑦1), R(𝑥3 , 𝑦3) 

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑃𝑅 =
𝑦3 − 𝑦1

𝑥3 − 𝑥1
… 3

𝑃 𝑄

𝑅𝑆 ∥

∥

∥

∥

𝑀

( 1 ,1)

( 2 ,−1)

(𝑥1, 𝑦1) 

(𝑥3, 𝑦3) 

(3, −3) 

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑃𝑅 × 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑆𝑄 = −1
𝑦3 − 𝑦1

𝑥3 − 𝑥1

× −2 = −1
𝑦3 − 𝑦1

𝑥3 − 𝑥1
× 2 = 1

2 𝑦3 − 𝑦1 = 𝑥3 − 𝑥1 … 4

⟹
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𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑆𝑄

S( 1 ,1), Q( 3 ,−3)

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑆𝑄 =
−3 − 1

3 − 1

𝑥1 𝑦1 𝑥2 𝑦2

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑆𝑄 =
−4

2

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑆𝑄 = −2

5 = 2 𝑦3 − 𝑦1
2 + (𝑦3 − 𝑦1)2

5 = 4 𝑦3 − 𝑦1
2 + (𝑦3 − 𝑦1)2

5 = 5 𝑦3 − 𝑦1
2

1 = 𝑦3 − 𝑦1
2 𝑦3 − 𝑦1 = 1⟹ … 5

2 𝑦3 − 𝑦1 = 𝑥3 − 𝑥1𝑠𝑢𝑏 𝑦3 − 𝑦1 = 1 𝑖𝑛 4

𝑠𝑢𝑏 𝑥3 − 𝑥1 = 2 𝑦3 − 𝑦1 𝑖𝑛 1

2 1 = 𝑥3 − 𝑥1 𝑥3 − 𝑥1 = 2

𝑥1 + 𝑥3 = 4
𝑠𝑜𝑙𝑣𝑒 1 𝑎𝑛𝑑 6

𝑥3 − 𝑥1 = 2

2𝑥1 = 2

𝑥1 = 1

− + −
𝑦3 − 𝑦1 = 1

𝑦1 + 𝑦3 = −2
− + −

2𝑦1 = −3

𝑦1 = −
3

2

⟹ … 6

𝑠𝑜𝑙𝑣𝑒 2 𝑎𝑛𝑑 5

∴ 𝑇ℎ𝑒 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑠 𝑃 1, −
3

2
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246

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 5,7

𝑎) 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑥 − 𝑎𝑥𝑖𝑠

𝑦 = 7

𝑏) 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑦 − 𝑎𝑥𝑖𝑠

𝑥 = 5

5.17 Find the equation of a straight line passing through (5,7) and is 
(i) parallel to x – axis (ii) parallel to y – axis 

𝟓. 𝟏𝟖 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒘𝒉𝒐𝒔𝒆

𝒊 𝒔𝒍𝒐𝒑𝒆 𝒊𝒔 𝟓 𝒂𝒏𝒅 𝒚 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 𝒊𝒔 − 𝟗

(𝒊𝒊) 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒊𝒔 𝟒𝟓𝒐 𝒂𝒏𝒅 𝒚 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 𝒊𝒔 𝟏𝟏

𝐺𝑖𝑣𝑒𝑛: 𝜃 = 45𝑜

𝑚 = tan 𝜃 ⟹ 𝑚 = tan 45𝑜

𝑚 = 1

𝑎𝑛𝑑 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 11

𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑖𝑠

𝑦 = (1)𝑥 + 11 ⟹ 𝑦 = 𝑥 + 11

𝑥 − 𝑦 + 11 = 0

(𝒊𝒊) 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒊𝒔 𝟒𝟓𝒐 𝒂𝒏𝒅 𝒚 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 𝒊𝒔 𝟏𝟏

𝑦 = 𝑚𝑥 + 𝑐

𝐺𝑖𝑣𝑒𝑛: 𝑠𝑙𝑜𝑝𝑒: 𝑚 = 5 𝑎𝑛𝑑 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = −9

𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑖𝑠

𝑦 = 5 𝑥 − 9 𝑦 = 5𝑥 − 9

5𝑥 − 𝑦 − 9 = 0

𝑦 = 𝑚𝑥 + 𝑐

⟹

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑠

5.19 Calculate the slope and y intercept of the straight line 𝟖𝒙 − 𝟕𝒚 + 𝟔 = 𝟎

8𝑥 − 7𝑦 + 6 = 0

𝑆𝑙𝑜𝑝𝑒: 𝑚 =
8

7

8𝑥 − 7𝑦 + 6 = 0 ⟹ 7𝑦 = 8𝑥 + 6
÷ 7

𝑦 =
8

7
𝑥 +

6

7
𝐶𝑜𝑚𝑝𝑎𝑟𝑒 𝑤𝑖𝑡ℎ 𝑦 = 𝑚𝑥 + 𝑐

𝑎𝑛𝑑 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡, 𝑐 =
6

7

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟓. 𝟑
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(𝒂) 𝒔𝒍𝒐𝒑𝒆 𝒂𝒏𝒅 𝒚 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕

5.20 The graph relates temperatures y (in Fahrenheit degree) to
temperatures x (in Celsius degree)

(a) Find the slope and y intercept (b) Write an equation of the line
(c) What is the mean temperature of the earth in Fahrenheit degree if its
mean temperature is 25° Celsius?

𝑠𝑙𝑜𝑝𝑒, 𝑚 =

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑖𝑠

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

68 − 32
20 − 0

=
36

20 =
9

55

9

𝑇ℎ𝑒 𝑙𝑖𝑛𝑒 𝑐𝑟𝑜𝑠𝑠𝑒𝑠 𝑡ℎ𝑒 𝑌 𝑎𝑥𝑖𝑠 𝑎𝑡 (0,32)

∴ 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 32

∴ 𝑠𝑙𝑜𝑝𝑒, 𝑚 =
9

5

(𝒃) 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑦 = 𝑚𝑥 + 𝑐

𝑦 =
9

5
𝑥 + 32 … (1) 𝑦 =

9𝑥 + 32 × 5

5

𝑦 =
9𝑥 + 160

5
9𝑥 + 160 = 5𝑦

9𝑥 − 5𝑦 + 160 = 0

⟹

⟹

(c) Mean temperature of the earth in Fahrenheit degree if its mean
temperature is 25° Celsius

𝐼𝑛 𝐶𝑒𝑙𝑠𝑖𝑢𝑠, 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑎𝑟𝑡ℎ 𝑖𝑠 25° . 𝑇𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛
𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑖𝑛 𝐹𝑎ℎ𝑟𝑒𝑛ℎ𝑒𝑖𝑡, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑦 𝑤ℎ𝑒𝑛 𝑥 = 25

1 ⟹ 𝑦 =
9

5
𝑥 + 32

𝑤ℎ𝑒𝑛 𝑥 = 25

𝑦 =
9𝑥

5
+ 32 ⟹

𝑦 = 9 × 5 + 32𝑦 =
9

5
× 25 + 32

5
⟹

𝑦 = 45 + 32 ⟹ 𝑦 = 77

∴ 𝑀𝑒𝑎𝑛 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑎𝑟𝑡ℎ = 77𝑜

247
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𝟓. 𝟐𝟏 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 (𝟑,−𝟒)

𝒂𝒏𝒅 𝒉𝒂𝒗𝒊𝒏𝒈 𝒔𝒍𝒐𝒑𝒆 −
𝟓

𝟕

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑤𝑖𝑡ℎ 𝑠𝑙𝑜𝑝𝑒, 𝑚 =
−5

7
𝑎𝑛𝑑 𝑝𝑜𝑖𝑛𝑡 (3, −4)

𝑦 − −4 = −
5

7
(𝑥 − 3)

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

7𝑦 + 28 = −5 (𝑥 − 3)

5𝑥 − 15 + 7𝑦 + 28 = 0 5𝑥 + 7𝑦 + 13 = 0

𝑥1,𝑦1

𝑦 + 4 = −
5

7
(𝑥 − 3)

7𝑦 + 28 = −5 𝑥 + 15

⟹

⟹

⟹

5.22 Find the equation of a line passing through the point A(1,4) and
perpendicular to the line joining points (2,5)and (4,7)

𝑥1,𝑦1 𝑥2 ,𝑦2

𝐵 2, 5 𝑎𝑛𝑑 𝐶(4, 7)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
7 − 5

4 − 2
=

2

2
= 1

1

𝑆𝑖𝑛𝑐𝑒 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑚 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐵𝐶

𝑚1 = 1

∴ 𝑚1 × 𝑚 = −1

1 × 𝑚 = −1⟹ 𝑚 = −1

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝐴 1,4 𝑖𝑠 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 − 4 = −1 (𝑥 − 1) 𝑦 − 4 = −𝑥 + 1⟹

𝑥 − 1 + 𝑦 − 4 = 0 ⟹ 𝑥 + 𝑦 − 5 = 0
𝟓. 𝟐𝟑 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝟓, −𝟑
𝒂𝒏𝒅 (𝟕,−𝟒)

𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 5, −3 𝑎𝑛𝑑 7, −4

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠
𝑦 − 𝑦1

𝑦2 − 𝑦1

=
𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑥1 ,𝑦1 𝑥2 ,𝑦2

𝑦 −+ 3

−4−+ 3
=

𝑥 −5

7− 5
𝑦 + 3

−1
=

𝑥 − 5

2
⟹

2𝑦 + 6 𝑥 − 5 + 2𝑦 + 6 = 0

𝑥 + 2𝑦 + 1 = 0

⟹= −𝑥 + 5
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5.24 Two buildings of different heights are located at opposite sides               
of each other. If a heavy rod is attached joining the terrace of 
the buildings from (6,10) to (14, 12), find the equation of the 
rod joining the buildings ?

𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 6,10 𝑎𝑛𝑑 14,12

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒
𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠
𝑦 − 𝑦1

𝑦2 − 𝑦1

=
𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑦 − 10

12 − 10
=

𝑥 − 6

14 − 6
𝑦 − 10

2
=

𝑥 − 6

8

𝑥1 ,𝑦1 𝑥2 ,𝑦2

41

⟹

4𝑦 − 40
𝑦 − 10

1
=

𝑥 − 6

4
⟹ = 𝑥 − 6

𝑥 − 6 − 4𝑦 + 40 = 0

𝑥 − 4𝑦 + 34 = 0

5.25. Find the equation of a line which passes through (5,7) and makes 
intercepts on the axes equal in magnitude but opposite in sign.

𝐻𝑒𝑟𝑒: 𝑥 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 𝑎 𝑎𝑛𝑑 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = −𝑎

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑎𝑥𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙 𝑖𝑛 𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒 𝑏𝑢𝑡 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑖𝑛
𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛

𝑏 = −𝑎

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 (𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚) 𝑖𝑠
𝑥

𝑎
+

𝑦

𝑏
= 1 … (1)

𝑥

𝑎
+

𝑦

−𝑎
= 1

𝑥

𝑎
−

𝑦

𝑎
= 1⟹ . 𝑆𝑖𝑛𝑐𝑒 𝑖𝑡 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 5, 7

𝑥 , 𝑦

5

𝑎
−

7

𝑎
= 1 ⟹ 5 − 7

𝑎
= 1 ⟹

−2

𝑎
= 1 ⟹ 𝑎 = −2

𝑠𝑢𝑏 𝑎 = −2 𝑖𝑛 𝑏 = −𝑎

𝑏 = −(−2) ⟹ 𝑏 = 2

𝑠𝑢𝑏 𝑎 = −2 𝑎𝑛𝑑 𝑏 = 2 𝑖𝑛 1
𝑥

𝑎
+

𝑦

𝑏
= 1

⟹
𝑥

−2
+

𝑦

2
= 1

−𝑥

2
+

𝑦

2
= 1⟹

−𝑥 + 𝑦

2
= 1 ⟹ −𝑥 + 𝑦 = 2

𝑥 − 𝑦 = −2

5.26. Find the intercepts made by the line 𝟒𝐱 − 𝟗𝐲 + 𝟑𝟔 = 𝟎
𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 4𝑥 − 9𝑦 + 36 = 0

4𝑥 − 9𝑦 = −36

÷ −36 ⟹
4𝑥

−36
−

9𝑦

−36
=

−36

−36
−9 −4

𝑥

−9
−

𝑦

−4
= 1⟹
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𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚
𝑥

𝑎
+

𝑦

𝑏
= 1

𝑥 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑎 = −9

𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑏 = 4

27. A mobile phone is put to use when the battery power is 100%. The percent
of battery power ‘y’ remaining after using the mobile phone for ‘x’ hours is
assumed as 𝒚 = −𝟎. 𝟐𝟓𝒙 + 𝟏.
(i) Draw a graph of the equation.
(ii) Find the number of hours elapsed if the battery power is 40%
(iii) How much time does it take so that the battery has no power?

𝐺𝑖𝑣𝑒𝑛: 𝑦 = −0.25 𝑥 + 1 … (1) 𝑤ℎ𝑒𝑟𝑒,

𝑥 = 𝐻𝑜𝑢𝑟𝑠 𝑜𝑓 𝑢𝑠𝑖𝑛𝑔 𝑚𝑜𝑏𝑖𝑙𝑒 𝑝ℎ𝑜𝑛𝑒

𝑦 = 𝑟𝑒𝑚𝑖𝑎𝑛𝑖𝑛𝑔 𝑏𝑎𝑡𝑡𝑒𝑟𝑦 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒

𝑥 = 0 ; 𝑦 = −0.25 0 + 1 ⟹ 𝑦 = 1

𝑥 = 1 ; 𝑦 = −0.25 1 + 1 = −0.25 + 1

𝑦 = 0.75

𝑥 = 2 ; 𝑦 = −0.25 2 + 1 = −0.5 + 1

𝑦 = 0.5

𝑥 = 3 ; 𝑦 = −0.25 3 + 1 = −0.75 + 1

𝑦 = 0.25

𝑥 = 4 ; 𝑦 = −0.25 4 + 1 = −1 + 1

𝑦 = 0

𝑥 0 1 2 3 4

𝑦 1 0.75 0.5 0.25 0

𝒊𝒊 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒉𝒐𝒖𝒓𝒔 𝒆𝒍𝒂𝒑𝒔𝒆𝒅 𝒊𝒇 𝒕𝒉𝒆 𝒃𝒂𝒕𝒕𝒆𝒓𝒚 𝒑𝒐𝒘𝒆𝒓 𝒊𝒔 𝟒𝟎%

100%

40%

𝑤ℎ𝑒𝑛 𝑦 = 40% =
4

100
= 0.4

𝑖𝑛 𝑦 = −0.25𝑥 + 1

0.4 = −0.25𝑥 + 1
0.25𝑥 = 1 − 0.4 0.25𝑥 = 0.6⟹

𝑥 =
0.6

0.25
×

100

100
=

60

25 5

12
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𝑥 =
12

5
⟹ 𝑥 = 2.4

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑟𝑠 𝑒𝑙𝑎𝑝𝑠𝑒𝑑 𝑖𝑓 𝑡ℎ𝑒 𝑏𝑎𝑡𝑡𝑒𝑟𝑦 𝑝𝑜𝑤𝑒𝑟 𝑖𝑠 40%

= 2.4 ℎ𝑜𝑢𝑟𝑠

(𝒊𝒊𝒊) 𝑯𝒐𝒘 𝒎𝒖𝒄𝒉 𝒕𝒊𝒎𝒆 𝒅𝒐𝒆𝒔 𝒊𝒕 𝒕𝒂𝒌𝒆 𝒔𝒐 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒃𝒂𝒕𝒕𝒆𝒓𝒚 𝒉𝒂𝒔 𝒏𝒐 𝒑𝒐𝒘𝒆𝒓?

𝑤ℎ𝑒𝑛 𝑦 = 0 𝑖𝑛 𝑦 = −0.25𝑥 + 1

0 = −0.25𝑥 + 1 ⟹ 0.25𝑥 = 1

𝑥 =
1

0.25
⟹ 𝑥 =

1

0.25
×

100

100
⟹ 𝑥 =

100

25
𝑥 = 4

𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑠𝑜 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑏𝑎𝑡𝑡𝑒𝑟𝑦 ℎ𝑎𝑠 𝑛𝑜 𝑝𝑜𝑤𝑒𝑟 = 4 ℎ𝑜𝑢𝑟𝑠

𝟓. 𝟐𝟖. 𝑨 𝒍𝒊𝒏𝒆 𝒎𝒂𝒌𝒆𝒔 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔 𝒐𝒏 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆 𝒂𝒙𝒆𝒔 𝒘𝒉𝒐𝒔𝒆
𝒔𝒖𝒎 𝒊𝒔 𝟕 𝒂𝒏𝒅 𝒊𝒕 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 (−𝟑, 𝟖). 𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏.

𝐿𝑒𝑡 𝑥 𝑎𝑛𝑑 𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑏𝑒 𝑎 𝑎𝑛𝑑 𝑏

𝑎 + 𝑏 = 7

𝑏 = 7 − 𝑎

𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑛 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚 𝑖𝑠
𝑥

𝑎
+

𝑦

𝑏
= 1

𝑥

𝑎
+

𝑦

7 − 𝑎
= 1 … 1

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑖𝑠 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (−3 , 8)

−3

𝑎
+

8

7 − 𝑎
= 1

𝑥 , 𝑦

𝑎 7 − 𝑎

8𝑎−3 7 − 𝑎 +
= 1 ⟹ −21 + 3𝑎 + 8𝑎 = 𝑎 7 − 𝑎⟹

−21 + 11𝑎 = 7𝑎 − 𝑎2 −21 + 11𝑎 − 7𝑎 + 𝑎2 = 0⟹ ⟹ −21 + 4𝑎 + 𝑎2 = 0

𝑎2 + 4𝑎 − 21 = 0

×
−21

+
4
7 −3

⟹ 𝑎 + 7 𝑎 − 3 = 0

𝑎 − 3 = 0𝑎 + 7 = 0, ⟹ 𝑎 = −7, 𝑎 = 3

𝑆𝑖𝑛𝑐𝑒 𝑎 𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒, ∴ 𝑎 = 3

sub 𝑎 = 3 𝑖𝑛 (1)
𝑥

𝑎
+

𝑦

7 − 𝑎
= 1

𝑥

3
+

𝑦

7 − 3
= 1 ⟹

𝑥

3
+

𝑦

4
= 1 ⟹

4𝑥 + 3𝑦

12
= 1

4𝑥 + 3𝑦 = 12 ⟹ 4𝑥 + 3𝑦 − 12 = 0
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5.29. A circular garden in bounded by East Avenue and Cross Road. Cross Road
intersects North Street at D and East Avenue at E. AD is tangential to the
circular garden at A (3,10) using the figure.
(a) Find the equation of

(i) East Avenue
(ii) North Street
(iii)Cross Road

(b) Where does the Cross Road intersect the
(i) East Avenue?
(ii) North Street?

a (i) equation of East Avenue

𝐸𝑎𝑠𝑡 𝑎𝑣𝑒𝑛𝑢𝑒 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝐶 0,2 𝑎𝑛𝑑 𝐵(7,2)

𝑦 − 𝑦1

𝑦2 − 𝑦1

=
𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑦 − 2

2 − 2
=

𝑥 − 0

7 − 0

𝑥1 ,𝑦1 𝑥2 ,𝑦2

𝑦 − 2

0
=

𝑥

7
⟹ 𝑦 − 2 = 0

𝑦 = 2

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝑓𝑖𝑔𝑢𝑟𝑒,

a (ii) equation of North Street

𝑁𝑜𝑟𝑡ℎ 𝑠𝑡𝑟𝑒𝑒𝑡 𝑙𝑖𝑒 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙𝑙𝑦 𝑎𝑏𝑜𝑣𝑒 𝐶(0,2)

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝑓𝑖𝑔𝑢𝑟𝑒,

(𝑖. 𝑒) 𝐸𝑥𝑎𝑐𝑡𝑙𝑦 𝑜𝑛 𝑦 𝑎𝑥𝑖𝑠

∴ 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑁𝑜𝑟𝑡ℎ 𝑠𝑡𝑟𝑒𝑒𝑡 𝑖𝑠 𝑥 = 0 ∵ 𝑖𝑡 𝑖𝑠 𝑎 𝑦 − 𝑎𝑥𝑖𝑠

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠 𝑀 7,7 , 𝐴(3,10) 𝑖𝑠

𝑚1 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 ,𝑦1

=
3

−4

𝑥2 ,𝑦2

=
10− 7

3 − 7
=

−3

4

∵ 𝑐𝑟𝑜𝑠𝑠 𝑟𝑜𝑎𝑑 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑙𝑖𝑛𝑒 𝑀𝐴

−
1

𝑚1

=
−1

−3/4

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑀𝐴,

∴ 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓𝑡ℎ𝑒 𝑐𝑟𝑜𝑠𝑠 𝑟𝑜𝑎𝑑 , 𝑚2 =

a (iii) equation of Cross Road
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𝑚2 =
4

3

∴ 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑟𝑜𝑠𝑠 𝑟𝑜𝑎𝑑

𝑦 − 10 =
4

3
(𝑥 − 3)

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)
𝑥1 , 𝑦1

𝑤𝑖𝑡ℎ 𝑠𝑙𝑜𝑝𝑒, 𝑚 =
4

3
𝑎𝑛𝑑 𝑝𝑜𝑖𝑛𝑡 𝐴(3,10)

⟹ 3(𝑦 − 10) = 4(𝑥 − 3) ⟹ 3𝑦 − 30 = 4𝑥 − 12

4𝑥 − 12 − 3𝑦 + 30 = 0 ⟹ 4𝑥 − 3𝑦 + 18 = 0

(b) Where does the Cross Road intersect the
(i) East Avenue?

𝑖𝑓 𝐸 𝑖𝑠 𝑞, 2 𝑡ℎ𝑒𝑛 𝐸 𝑖𝑠 𝑎 𝑝𝑜𝑖𝑛𝑡 𝑜𝑛 𝑡ℎ𝑒 𝐶𝑟𝑜𝑠𝑠 𝑅𝑜𝑎𝑑

∴ 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑥 = 𝑞, 𝑦 = 2 𝑖𝑛 𝑒𝑞𝑛(1)

(1) ⟹ 4𝑥 − 3𝑦 + 18 = 0

4(𝑞) − 3(2) + 18 = 0 ⟹ 4𝑞 − 6 + 18 = 0

4𝑞 + 12 = 0 ⟹ 𝑘 =
−12

4 ⟹ 𝑘 = −3

∴ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝐸 𝑖𝑠 (−3,2)

−𝟑

(b) Where does the Cross Road intersect the (ii) North Street?

𝑖𝑓 𝐷 𝑖𝑠 0, 𝑘 𝑡ℎ𝑒𝑛 𝐷 𝑖𝑠 𝑎 𝑝𝑜𝑖𝑛𝑡 𝑜𝑛 𝑡ℎ𝑒 𝐶𝑟𝑜𝑠𝑠 𝑅𝑜𝑎𝑑
∴ 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑥 = 0, 𝑦 = 𝑘 𝑖𝑛 𝑒𝑞𝑛(1)

(1) ⟹ 4𝑥 − 3𝑦 + 18 = 0 ⟹ 4(0) − 3(𝑘) + 18 = 0

0 − 3(𝑘) + 18 = 0 ⟹ 3𝑘 = 18 ⟹ 𝑘 =
18

3

𝑘 = 6

∴ 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝐷 𝑖𝑠 (0,6)

𝟔

𝑀𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡𝑠 (1 , −5) and (4 , 2) is

=
5

2
,
−3

2
=

1 + 4

2
,
(−5) + 2

2

𝑥1 𝑦1 𝑥2 𝑦2

𝑀𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 =
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2

1. Find the equation of a straight line passing through the mid-point of a line 
segment  joining the points 𝟏, −𝟓 , (𝟒, 𝟐) and parallel to (i) X –axis  (ii) Y -
axis

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ
5

2
,
−3

2
𝑖) 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑥 − 𝑎𝑥𝑖𝑠

𝑎𝑛𝑑
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𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑠

= −
2

−2

2.   The equation of a straight line is 𝟐(𝒙 − 𝒚) + 𝟓 = 𝟎. Find its slope, inclination
and  interception on the Y - axis

2 𝑥 − 𝑦 + 5 = 0

2𝑥 − 2𝑦 + 5 = 0 … (1)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒: 𝑚 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓𝑦
𝑚 = 1

𝐼𝑛𝑐𝑙𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑔𝑙𝑒 𝑚 = tan 𝜃

tan 𝜃 = 1 𝜃 = 45𝑜

𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑜𝑛 𝑦 − 𝑎𝑥𝑖𝑠

𝑃𝑢𝑡 𝑥 = 0 𝑖𝑛 𝑒𝑞𝑛. (1) 2𝑥 − 2𝑦 + 5 = 0

2(0) − 2𝑦 + 5 = 0

𝟏

⟹

⟹

⟹ −2𝑦 + 5 = 0 ⟹ −2𝑦 = −5 ⟹ 𝑦 =
5

2

∴ 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 =
5

2

3. Find the equation of a line whose inclination is 𝟑𝟎𝒐 and making an intercept 
−𝟑 on the Y-axis. 

𝐺𝑖𝑣𝑒𝑛: 𝜃 = 30𝑜

𝑚 = tan 𝜃

𝑚 = tan 30𝑜 𝑚 =
1

3

𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = −3

𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑖𝑠

𝐺𝑖𝑣𝑒𝑛:

𝑦 = 𝑚𝑥 + 𝑐

⟹

𝑦 =
1

3
𝑥 − 3 𝑦 =

𝑥 − 3 3

3
3𝑦 = 𝑥 − 3 3⟹ ⟹

𝑥 − 3𝑦 − 3 3 = 0

𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒂𝒏𝒅 𝒚 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 𝒐𝒇 𝟑𝒙 + 𝟏 − 𝟑 𝒚 = 𝟑

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠: 3𝑥 + 1 − 3 𝑦 = 3

1 − 3 𝑦 = − 3𝑥 + 3

𝑀𝑎𝑘𝑒 𝑡ℎ𝑒 𝑎𝑏𝑜𝑣𝑒 𝑙𝑖𝑛𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚𝑦 = 𝑚𝑥 + 𝑐

÷ 1 − 3

𝑦 = −
3

1 − 3
𝑥 +

3

1 − 3

𝐶𝑜𝑚𝑝𝑎𝑟𝑒 𝑤𝑖𝑡ℎ 𝑦 = 𝑚𝑥 + 𝑐
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∴ 𝑚 =
− 3

1 − 3
𝑎𝑛𝑑 𝑐 =

3

1 − 3

5.   Find the value of ‘a’, if the line through (−𝟐, 𝟑) and (𝟖, 𝟓) is     
perpendicular to 𝒚 = 𝒂𝒙 + 𝟐

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑔𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 −2,3 , (8,5) 𝑖𝑠

𝑚1 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑥1 ,𝑦1

=
2

10

𝑥2 ,𝑦2

=
5 − 3

8 − (−2)

𝑚1 =
1

5

𝟏

𝟓

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑦 = 𝑎𝑥 + 2 𝑖𝑠

∵ 𝑐𝑜𝑚𝑝𝑎𝑟𝑒 𝑤𝑖𝑡ℎ 𝑦 = 𝑚𝑥 + 𝑐

𝑚2 = 𝑎

𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑚1 × 𝑚2 = −1

1

5
× 𝑎 = −1 ⟹ 𝑎 = −5

6. The hill in the form of a right triangle has its foot at (19, 3) . The inclination of 
the hill to the ground is 45°. Find the equation of the hill joining the foot and top.

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝐴𝐶
𝑇𝑜 𝑓𝑖𝑛𝑑 ∶ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑖𝑙𝑙 𝐴𝐶 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑡ℎ𝑒 𝑓𝑜𝑜𝑡 𝑎𝑛𝑑 𝑡𝑜𝑝

𝜃 = 45𝑜

𝑚 = tan 𝜃

𝑚 = tan 45𝑜 𝑚 = 1⟹

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐴𝐶 𝑤ℎ𝑜𝑠𝑒 𝑠𝑙𝑜𝑝𝑒 1 𝑎𝑛𝑑 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝐶 19, 3 𝑖𝑠

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)
𝑥 𝑦

𝑦 − 3 = 1(𝑥 − 19) ⟹ 𝑦 − 3 = 𝑥 − 19

𝑥 − 19 − 𝑦 + 3 = 0 𝑥 − 𝑦 − 16 = 0⟹

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒑𝒂𝒊𝒓 𝒐𝒇 𝒑𝒐𝒊𝒏𝒕𝒔

𝒊 𝟐,
𝟐

𝟑
𝐚𝐧𝐝 −

𝟏

𝟐
, −𝟐 𝒊𝒊 𝟐, 𝟑 𝐚𝐧𝐝 (−𝟕, −𝟏)

𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 2,
2

3
𝑎𝑛𝑑 −

1

2
, −2

𝑥1 ,𝑦1
𝑥2 ,𝑦2

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠
𝑦 − 𝑦1

𝑦2 − 𝑦1

=
𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑦 −
2

3

−2 −
2

3

=
𝑥 − 2

−1

2
−2

⟹
3𝑦 − 2

3
−6 − 2

3

=
𝑥 − 2

−1 − 4
2

⟹
3𝑦 − 2

−8
=

𝑥 − 2

−5
2
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3𝑦 − 2

−8
=

2(𝑥 − 2)

−5
⟹ 15𝑦 − 10 = 16(𝑥 − 2) ⟹ 15𝑦 − 10 = 16𝑥 − 32

16𝑥 − 32 − 15𝑦 + 10 = 0

16𝑥 − 15𝑦 − 22 = 0

𝒊𝒊 𝟐, 𝟑 𝒂𝒏𝒅 (−𝟕,−𝟏)

𝐺𝑖𝑣𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝑎𝑟𝑒 2, 3 𝑎𝑛𝑑 −7, −1

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠
𝑦 − 𝑦1

𝑦2 − 𝑦1

=
𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑥1 ,𝑦1 𝑥2 ,𝑦2

𝑦 − 3
−1 − 3

=
𝑥 − 2

−7− 2
⟹ 𝑦 − 3

−4
=

𝑥 − 2

−9

−9𝑦 + 27 ⟹ −9𝑦 + 27 + 4𝑥 − 8
= 0

4𝑥 − 9𝑦 + 19 = 0

= −4𝑥 + 8

8. A cat is located at the point(−𝟔, −𝟒) in xy plane. A bottle of milk is kept at
(𝟓, 𝟏𝟏).The cat wish to consume the milk travelling through shortest possible
distance. Find the equation of the path it needs to take its milk.

−6, −4 𝑎𝑛𝑑 5,11∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑜𝑟𝑡𝑒𝑠𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛
𝑥1 ,𝑦1𝑦 − 𝑦1

𝑦2 − 𝑦1
=

𝑥 − 𝑥1

𝑥2 − 𝑥1
⟹

𝑦−+ 4

11−+ 4
=

𝑥 −+ 6

5 −+ 6

𝑦 + 4

15
=

𝑥 + 6

11
⟹ 11𝑦 + 44 = 15𝑥 + 90

15𝑥 + 90 − 11𝑦 − 44 = 0

15𝑥 − 11𝑦 − 46 = 0

𝑥2 ,𝑦2
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9.Find the equation of the median and altitude of 𝚫𝑨𝑩𝑪 through 𝑨 where the 
vertices are 𝑨(𝟔, 𝟐), 𝑩(−𝟓, −𝟏) and 𝑪(𝟏, 𝟗)

𝑀𝑒𝑑𝑖𝑎𝑛 𝑖𝑠 𝑎 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 𝑎 𝑣𝑒𝑟𝑡𝑒𝑥 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑠𝑖𝑑𝑒

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 Δ𝐴𝐵𝐶 𝑎𝑟𝑒 𝐴 6,2 , 𝐵 −5, −1 𝑎𝑛𝑑 𝐶(1,9)

(−5, −1)

𝐷 = 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐵 −5, −1 , 𝑎𝑛𝑑 𝐶 (1, 9)
𝑥1 𝑦1 𝑥2 𝑦2

=
−4

2
,
8

2
=

−5 + 1

2
,
(−1) + 9

2
=

𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2

𝐷 = −2,4

−𝟐 𝟒

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑚𝑒𝑑𝑖𝑎𝑛 𝐴𝐷 ℎ𝑎𝑣𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴 6, 2 𝑎𝑛𝑑 𝐷(−2, 4)
𝑥1 ,𝑦1 𝑥2 ,𝑦2𝑦 − 𝑦1

𝑦2 − 𝑦1
=

𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑦 − 2

2
=

𝑥 − 6

−8

𝑦 − 2

4 − 2
=

𝑥 − 6

−2 − 6
⟹

⟹
−4

𝑦 − 2

1
=

𝑥 − 6

−4
⟹ −4𝑦 + 8 = 𝑥 − 6

𝑥 − 6 + 4𝑦 − 8 = 0 𝑥 + 4𝑦 − 14 = 0

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒 𝐴𝐸: 𝐵 −5, −1 𝑎𝑛𝑑 𝐶(1, 9)

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

=
10

6

𝑥1 𝑦1 𝑥2 𝑦2

=
9 −+ 1

1 −+ 5

𝟓

𝟑
=

5

3

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 =
5

3

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝐵𝐶 × 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 = −1 ∴ 𝐴𝐷 ⊥ 𝐵𝐶

5

3
× 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 = −1 ⟹ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 = −1 ×

3

5

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝐴𝐷 𝑚 = −
3

5

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 − 2 = −
3

5
(𝑥 − 6)

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒 𝐴𝐸 ℎ𝑎𝑣𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡 𝐴(6, 2) 𝑎𝑛𝑑 𝑠𝑙𝑜𝑝𝑒𝑚 = −
3

5𝑥1 𝑦1

⟹ 5𝑦 − 10 = −3(𝑥 − 6)

5𝑦 − 10 = −3 𝑥 + 18 ⟹ 3𝑥 − 18 + 5𝑦 − 10 = 0

3𝑥 + 5𝑦 − 28 = 0

⟹
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𝟏𝟎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒘𝒉𝒊𝒄𝒉 𝒉𝒂𝒔 𝒔𝒍𝒐𝒑𝒆 −
𝟓

𝟒
𝒂𝒏𝒅 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 (−𝟏,𝟐)

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 ℎ𝑎𝑣𝑖𝑛𝑔 𝑠𝑙𝑜𝑝𝑒 𝑚 = −
5

4
𝑎𝑛𝑑 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ

(−1 , 2) 𝑖𝑠 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 − 2 = −
5

4
(𝑥 − (−1)) ⟹ 𝑦 − 2 = −

5

4
(𝑥 + 1)

4𝑦 − 8 = −5(𝑥 + 1) ⟹ 4𝑦 − 8 = −5 𝑥 − 5

5𝑥 + 5 + 4𝑦 − 8 = 0 ⟹ 5𝑥 + 4𝑦 − 3 = 0

𝐺𝑖𝑣𝑒𝑛: 𝑦 = −0.1 𝑥 + 1 … … (1)

𝑤ℎ𝑒𝑟𝑒,

𝑥 0 2 4 6 8 10

𝑦 1 0.8 0.6 0.4 0.2 0

11. You are downloading a song. The percent 𝒚 (in decimal form) of mega
bytes remaining to get downloaded in 𝒙 seconds is given by 𝒚 = −𝟎. 𝟏𝒙 + 𝟏.
(i) graph the equation.
(ii) find the total MB of the song.
(iii) after how many seconds will 75% of the song gets downloaded?
(iv) after how many seconds the song will be downloaded completely?

𝑥 = 𝑡𝑖𝑚𝑒 (𝑖𝑛 𝑠𝑒𝑐𝑜𝑛𝑑𝑠)
𝑦 = 𝑟𝑒𝑚𝑖𝑎𝑛𝑖𝑛𝑔 𝑑𝑎𝑡𝑎 𝑡𝑜 𝑏𝑒 𝑑𝑜𝑤𝑛𝑙𝑜𝑎𝑑𝑒𝑑

(𝐢𝐢) find the total MB of the song.

𝑊ℎ𝑒𝑛 𝑥 = 0

1 ⟹ 𝑦 = −0.1𝑥 + 1

𝑦 = −0.1(0) + 1 ⟹ 𝑦 = 1

(∵ 𝑥 𝑐𝑎𝑛′𝑡 𝑏𝑒 − 𝑣𝑒)

∴ 𝑇𝑜𝑡𝑎𝑙 𝑀𝐵 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑜𝑛𝑔 = 1𝑀𝐵

(𝐢𝐢𝐢) after how many seconds will 75% of the song gets downloaded?

∴ 25% 𝑜𝑓 𝑀𝐵 𝑡𝑜 𝑏𝑒 𝑑𝑜𝑤𝑛𝑙𝑜𝑎𝑑𝑒𝑑

∴ 𝑃𝑢𝑡 𝑦 = 0.25 𝑖𝑛 𝑒𝑞𝑛. (1)

1 ⟹ 𝑦 = −0.1𝑥 + 1

0.25 = −0.1𝑥 + 1 ⟹ 0.1𝑥 = −0.25 + 1

0.1𝑥 = 0.75 ⟹ 𝑥 =
0.75

0.1
𝑥 = 7.5

=
7.5

1

∴ 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑖𝑚𝑒 = 7.5 𝑠𝑒𝑐
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(𝐢𝐯) After how many seconds the song will be downloaded completely?

∴ 𝑃𝑢𝑡 𝑦 = 0 𝑖𝑛 𝑒𝑞𝑛. (1)

1 ⟹ 𝑦 = −0.1𝑥 + 1

0 = −0.1𝑥 + 1 ⟹ −1 = −0.1𝑥

𝑥 =
1

0.1
⟹ 𝑥 =

10

1

𝑥 = 10

∴ 𝑆𝑜𝑛𝑔𝑠 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑑𝑜𝑤𝑛𝑙𝑜𝑎𝑑𝑒𝑑 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑙𝑦 𝑎𝑓𝑡𝑒𝑟 𝟏𝟎 𝒔𝒆𝒄

𝟏𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒘𝒉𝒐𝒔𝒆 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔 𝒐𝒏 𝒕𝒉𝒆

𝒙 𝒂𝒏𝒅 𝒚 𝒂𝒙𝒆𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘 𝒊 𝟒, −𝟔 (𝐢𝐢) − 𝟓,
𝟑

𝟒

𝒊 𝟒 𝒂𝒏𝒅 − 𝟔

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑥 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑎 = 4 𝑎𝑛𝑑 𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑖𝑠 𝑏 = −6

𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑛 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚 𝑖𝑠
𝑥

𝑎
+

𝑦

𝑏
= 1

𝑥

4
+

𝑦

−6
= 1 ⟹

𝑥

4
−

𝑦

6
= 1 ⟹ 3𝑥 − 2𝑦

12
= 1

3𝑥 − 2𝑦 = 12 ⟹ 3𝑥 − 2𝑦 − 12 = 0

𝒊𝒊 − 𝟓 𝒂𝒏𝒅
𝟑

𝟒

𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑥 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑎 = −5 𝑎𝑛𝑑 𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑖𝑠 𝑏 =
3

4𝑥

−5
+

𝑦

3
4

= 1 ⟹
−𝑥

5
+

4𝑦

3
= 1 ⟹

−3𝑥 + 20𝑦

15
= 1 ⟹ −3𝑥 + 20𝑦 = 15

−3𝑥 + 20𝑦 = 15 ⟹ 3𝑥 − 20𝑦 + 15 = 0

13. Find the intercepts made by the following lines on the coordinate axes.
𝒊 𝟑𝒙 − 𝟐𝒚 − 𝟔 = 𝟎 𝒊𝒊 𝟒𝒙 + 𝟑𝒚 + 𝟏𝟐 = 𝟎

𝑖 3𝑥 − 2𝑦 − 6 = 0

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 3𝑥 − 2𝑦 − 6 = 0

3𝑥 − 2𝑦 = 6

𝐷𝑖𝑣𝑖𝑑𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 6

3𝑥

6
−

2𝑦

6
=

6

62 3

⟹
𝑥

2
−

𝑦

3
= 1

𝑥

2
+

𝑦

−3
= 1
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𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚
𝑥

𝑎
+

𝑦

𝑏
= 1

𝑥 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑎 = 2

𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑏 = −3

𝐺𝑖𝑣𝑒𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 4𝑥 + 3𝑦 + 12 = 0
4𝑥 + 3𝑦 = −12

𝐷𝑖𝑣𝑖𝑑𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 − 12

4𝑥

−12
+

3𝑦

−12
=

−12

−12

𝑖𝑖𝑖 4𝑥 + 3𝑦 + 12 = 0

−3 −4

⟹
𝑥

−3
+

𝑦

−4
= 1

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚
𝑥

𝑎
+

𝑦

𝑏
= 1

𝑥 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑎 = −3

𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑖𝑠 𝑏 = −4

14. Find the equation of the straight line 
(i) passing through (𝟏 , −𝟒) and has intercepts which are in the ratio 𝟐: 𝟓
(ii) passing through (−𝟖, 𝟒) and making equal intercepts on the coordinate axes

(𝑖) 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (1 , −4) 𝑎𝑛𝑑 ℎ𝑎𝑠 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 2: 5

𝐿𝑒𝑡 𝑥 𝑎𝑛𝑑 𝑦 – 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑏𝑒 𝑎 𝑎𝑛𝑑 𝑏
𝑎: 𝑏 = 2: 5

Let 𝑎 = 2𝑘 and 𝑏 = 5𝑘

𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑛 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚 𝑖𝑠
𝑥

2𝑘
+

𝑦

5𝑘
= 1 … 1

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑖𝑠 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (1 , −4)

1

2𝑘
+

−4

5𝑘
= 1

𝑥

𝑎
+

𝑦

𝑏
= 1

𝑥 , 𝑦

⟹
1

2𝑘
−

4

5𝑘
= 1

5 − 8

10𝑘
= 1⟹

−3

10𝑘
= 1 𝑘 = −

3

10
⟹

−3

10
= 𝑘 ⟹

𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑘 = −
3

10
𝑖𝑛 (1)

𝑥

2𝑘
+

𝑦

5𝑘
= 1

𝑥

2 −
3

10

+
𝑦

5 −
3

10

= 1
𝑥

−
3
5

+
𝑦

−
3
2

= 1⟹

5 2

⟹
5𝑥

−3
+

2𝑦

−3
= 1

5𝑥 + 2𝑦

−3
= 1 ⟹ 5𝑥 + 2𝑦 = −3 ⟹ 5𝑥 + 2𝑦 + 3 = 0
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𝐻𝑒𝑟𝑒: 𝑥 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 𝑎 𝑎𝑛𝑑 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = −𝑎
𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑎𝑥𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙

𝑏 = 𝑎

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 (𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑓𝑜𝑟𝑚) 𝑖𝑠
𝑥

𝑎
+

𝑦

𝑏
= 1 … (1)

𝑥

𝑎
+

𝑦

𝑎
= 1

𝑥

𝑎
+

𝑦

𝑎
= 1⟹ . 𝑆𝑖𝑛𝑐𝑒 𝑖𝑡 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ −8, 4

𝑥 , 𝑦

−8

𝑎
+

4

𝑎
= 1 ⟹ −8 + 4

𝑎
= 1 ⟹

−4

𝑎
= 1 ⟹ 𝑎 = −4

𝑠𝑢𝑏 𝑎 = −4 𝑖𝑛 𝑏 = 𝑎

𝑏 = −4

𝑠𝑢𝑏 𝑎 = −4 𝑎𝑛𝑑 𝑏 = −4 𝑖𝑛 1
𝑥

𝑎
+

𝑦

𝑏
= 1

⟹
𝑥

−4
+

𝑦

−4
= 1

𝑥 + 𝑦

−4
= 1 ⟹ 𝑥 + 𝑦 = −4

𝑥 + 𝑦 + 4 = 0

𝒊𝒊 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 −𝟖, 𝟒 𝒂𝒏𝒅 𝒎𝒂𝒌𝒊𝒏𝒈 𝒆𝒒𝒖𝒂𝒍 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔 𝒐𝒏 𝒕𝒉𝒆
𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆 𝒂𝒙𝒆𝒔
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟎: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝟔𝒙 + 𝟖𝒚 + 𝟕 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 6𝑥 + 8𝑦 + 7 = 0

𝑆𝑙𝑜𝑝𝑒, 𝑚 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
=

−6

8
⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

= −
𝑎

𝑏

𝟑

𝟒

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 𝑖𝑠 −
3

4

𝑚 = −
3

4

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟏: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔
𝒊 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝟑𝒙 − 𝟕𝒚 = 𝟏𝟏 𝒊𝒊 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝟐𝒙 − 𝟑𝒚 + 𝟖 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 3𝑥 − 7𝑦 − 11 = 0

𝑆𝑙𝑜𝑝𝑒, 𝑚 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

3

−7
𝑚 =

3

7

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

= −
𝑎

𝑏

𝒊 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝟑𝒙 − 𝟕𝒚 = 𝟏𝟏

𝑆𝑖𝑛𝑐𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑙𝑖𝑛𝑒𝑠 ℎ𝑎𝑣𝑒 𝑠𝑎𝑚𝑒 𝑠𝑙𝑜𝑝𝑒

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑎𝑛𝑦 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 3𝑥 − 7𝑦 = 11 𝑖𝑠
3

7

⟹

𝒊𝒊 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝟐𝒙 − 𝟑𝒚 + 𝟖 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 2𝑥 − 3𝑦 + 8 = 0

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

𝑆𝑖𝑛𝑐𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑠𝑙𝑜𝑝𝑒𝑠 𝑖𝑠 − 1 𝑓𝑜𝑟 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑙𝑖𝑛𝑒𝑠

= −
1

𝑚
= −

1

2/3

∴ 𝑆𝑙𝑜𝑝𝑒 = −
3

2

𝑆𝑙𝑜𝑝𝑒, 𝑚 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

2

−3
=

2

3

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 2𝑥 − 3𝑦 + 8 = 0 𝑖𝑠

𝐺𝑖𝑣𝑒𝑛 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 2𝑥 + 3𝑦 − 8 = 0

𝑚1 = ⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

−
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

2

3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟐 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒕𝒓𝒂𝒊𝒏𝒈 𝒍𝒊𝒏𝒆𝒔 𝟐𝒙 + 𝟑𝒚 − 𝟖 = 𝟎 𝒂𝒏𝒅
𝟒𝒙 + 𝟔𝒚 + 𝟏𝟖 = 𝟎 𝒊𝒔 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍

𝑚1 = −
2

3

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 𝟓.𝟒

262
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4𝑥 + 6𝑦 + 18 = 0

⟹= −
2

3

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

𝑚2 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

4

6

2

3
𝑚2 = −

2

3

∴ 𝑚1 = 𝑚2

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

𝐺𝑖𝑣𝑒𝑛 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 𝑥 − 2𝑦 + 3 = 0

𝑚1 = ⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

−
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

1

−2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟑𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒕𝒓𝒂𝒊𝒏𝒈 𝒍𝒊𝒏𝒆𝒔 𝒙 − 𝟐𝒚 + 𝟑 = 𝟎 𝒂𝒏𝒅
𝟔𝒙 + 𝟑𝒚 + 𝟖 = 𝟎 𝒊𝒔 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓

𝑚1 =
1

2

6𝑥 + 3𝑦 + 8 = 0

⟹= −2

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

𝑚2 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

6

3

2

𝑚2 = −2

∴ 𝑚1 × 𝑚2 = −1

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

=
1

2
× −2 = −1𝐹𝑖𝑛𝑑: 𝑚1 × 𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟒: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍
𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝟑𝒙 − 𝟕𝒚 = 𝟏𝟐 𝒂𝒏𝒅 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 (𝟔,𝟒)

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 6,4 𝑖𝑠

𝑦 − 4 =
3

7
(𝑥 − 6)

(6,4)

𝑥1,𝑦1𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

7(𝑦 − 4) = 3 (𝑥 − 6)

7𝑦 − 28 = 3 𝑥 − 18 3 𝑥 − 18 − 7𝑦 + 28 = 0

∴ 3 𝑥 − 7𝑦 + 10 = 0

𝐹𝑜𝑟 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑙𝑖𝑛𝑒𝑠, 𝑠𝑙𝑜𝑝𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙

⟹

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒: 3𝑥 − 7𝑦 − 12 = 0

𝑚 = 𝑚 =
3

7

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

−
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

3

−7

⟹

⟹
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟓: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓

𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒚 =
𝟒

𝟑
𝒙 − 𝟕 𝒂𝒏𝒅 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 (𝟕, −𝟏)

(7, −1)

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑎𝑏𝑜𝑣𝑒 𝑙𝑖𝑛𝑒 = −
1

𝑚

=
−1

4/3
= −

3

4

=
4

3

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒: 𝑦 =
4

3
𝑥 − 7

𝑚 = ⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

−
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
= −

𝑎

𝑏
= −

4

−3

⟹ ⟹𝑦 =
4𝑥 − 21

3
3𝑦 = 4𝑥 − 21

4𝑥 − 3𝑦 − 21 = 0

𝑚 =
4

3

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 7, −1 𝑖𝑠

𝑦 − (−1) = −
3

4
(𝑥 − 7)

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 + 1 = −
3

4
(𝑥 − 7)

4(𝑦 + 1) = −3(𝑥 − 7) 4𝑦 + 4 = −3𝑥 + 21

3𝑥 − 21 + 4𝑦 + 4 = 0 3𝑥 + 4𝑦 − 17 = 0

𝑥1, 𝑦1

⟹

⟹

⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟓. 𝟑𝟔: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒀 𝒂𝒙𝒊𝒔
𝒂𝒏𝒅 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇 𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆𝒔

𝟒𝒙 + 𝟓𝒚 = 𝟏𝟑, 𝒙 − 𝟖𝒚 + 𝟗 = 𝟎

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠𝐺𝑖𝑣𝑒𝑛:

?

𝑥
=

𝑐

4𝑥 + 5𝑦 = 13 … (1) ,𝑥 − 8𝑦 = −9 … (2)

𝑎𝑛𝑑 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑌 𝑎𝑥𝑖𝑠

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 1 𝑎𝑛𝑑 (2)

1 ⟹

2 × 4 ⟹

37𝑦 =49 𝑦 =
49

37

(−) (+) (+)
4𝑥 + 5𝑦 = 13

4𝑥 − 32𝑦 = −36

⟹

𝑆𝑢𝑏 𝑦 =
49

37
𝑖𝑛 𝑒𝑞𝑛(2)

𝑥 − 8
49

37
= −9 ⟹ 𝑥 = −9 +

8 × 49

37

𝑥 =
−9 × 37 + (8 × 49)

37
𝑥 =

−333 + 392

37
𝑥 =

59

37
⟹ ⟹
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∴ 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑝𝑜𝑖𝑛𝑡 𝑖𝑠
59

37
,
49

37

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑌 𝑎𝑥𝑖𝑠 𝑖𝑠 𝑥 = 𝑐

𝐼𝑡 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑥, 𝑦 =
59

37
,
49

37

∴ 𝑐 =
59

37
𝑥 = 𝑐 =

59

37

𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑖𝑠

37𝑥 = 59 37𝑥 − 59 = 0

⟹

𝑥 =
59

37

⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆𝟓. 𝟑𝟕 𝑻𝒉𝒆 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑨 𝟎,𝟓 𝒂𝒏𝒅 𝑩 𝟒, 𝟏 𝒊𝒔 𝒂
𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒐 𝒂 𝒄𝒊𝒓𝒄𝒍𝒆 𝒘𝒉𝒐𝒔𝒆 𝒄𝒆𝒏𝒕𝒓𝒆 𝑪 𝒊𝒔 𝒂𝒕 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝟒,𝟒 𝒇𝒊𝒏𝒅
𝒊 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝑨𝑩
𝒊𝒊 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝑪 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐

𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝑨𝑩
𝒊𝒊𝒊 𝒕𝒉𝒆 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇 𝒄𝒐𝒏𝒕𝒂𝒄𝒕 𝒐𝒇 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒍𝒊𝒏𝒆 𝒘𝒊𝒕𝒉

𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒍𝒆

𝒊 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝑨𝑩

𝑦 − 𝑦1

𝑦2 − 𝑦1
=

𝑥 − 𝑥1

𝑥2 − 𝑥1
⟹

4(𝑦 − 5) = −4𝑥 𝑦 − 5 = −𝑥

𝑥 + 𝑦 − 5 = 0

𝑦 − 5

1 − 5
=

𝑥 − 0

4 − 0

⟹

… (1)

𝒊𝒊 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝑪 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝒕𝒉𝒆
𝒍𝒊𝒏𝒆 𝑨𝑩

∴ 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑎𝑏𝑜𝑣𝑒 𝑙𝑖𝑛𝑒 =

−
1

𝑚
=

−1

−1

= 1

𝑚 = ⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

−
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦 = −
1

1
= −1

1 ⟹

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝐶 4,4 𝑖𝑠

⟹𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)
𝑥1, 𝑦1

𝑦 − 4 = 𝑥 − 4 𝑥 − 𝑦 = 0

𝑥 + 𝑦 − 5 = 0

𝑚 = −1

𝑦 − 4 = 1 (𝑥 − 4)

⟹ … (2) 265
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𝒊𝒊𝒊 𝒕𝒉𝒆 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇 𝒄𝒐𝒏𝒕𝒂𝒄𝒕 𝒐𝒇 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒍𝒊𝒏𝒆 𝒘𝒊𝒕𝒉 𝒕𝒉𝒆
𝒄𝒊𝒓𝒄𝒍𝒆

𝐼𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠 𝑥 + 𝑦 − 5 = 0 𝑎𝑛𝑑 𝑥 − 𝑦 = 0

𝑥 + 𝑥 − 5 = 0

𝑥 − 𝑦 = 0 𝑥 = 𝑦

𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑒 3 𝑖𝑛 𝑥 + 𝑦 − 5 = 0

⟹ 2𝑥 − 5 = 0

𝑥 =
5

2
⟹

∴ 𝑇ℎ𝑒 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑐𝑜𝑛𝑎𝑐𝑡 𝑖𝑠 𝑃
5

2
,
5

2

⟹ … 3

𝑥 = 𝑦 =
5

2

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆𝒔

𝒊 𝟓𝒚 − 𝟑 = 𝟎 𝒊𝒊 𝟕𝒙 −
𝟑

𝟏𝟕
= 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 5𝑦 − 3 = 0

𝑆𝑙𝑜𝑝𝑒 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
=

−0

5

𝑚 = 0

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 7𝑥 −
3

17
= 0

𝑆𝑙𝑜𝑝𝑒 = −
𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑦
=

−7

0

𝑚 = ∞

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

= −
𝑎

𝑏

= −
𝑎

𝑏

𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑

𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒍𝒐𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔
𝒊 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒚 = 𝟎. 𝟕𝒙 − 𝟏𝟏
𝒊𝒊 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒙 = −𝟏𝟏

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑦 = 0.7𝑥 − 11

𝑤ℎ𝑜𝑠𝑒 𝑠𝑙𝑜𝑝𝑒 𝑖𝑠 , 𝑚 = 0.7

𝐺𝑖𝑣𝑒𝑛 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑥 = −11

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑦 = 𝑚𝑥 + 𝑐

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑦 = 𝑚𝑥 + 𝑐

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑦 = 0.7𝑥 − 11 𝑖𝑠 𝑎𝑙𝑠𝑜 0.7

𝑤ℎ𝑜𝑠𝑒 𝑠𝑙𝑜𝑝𝑒 𝑖𝑠, 𝑚 = 0

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜𝑥 = −11 𝑖𝑠 𝑚𝑝 = −
1

𝑚
= −

1

0
∴ 𝑚𝑝 = ∞

∴ 𝑚 = 0.7

𝐹𝑜𝑟 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑙𝑖𝑛𝑒𝑠, 𝑠𝑙𝑜𝑝𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙
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𝟑. 𝑪𝒉𝒆𝒄𝒌 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒍𝒊𝒏𝒆𝒔 𝒂𝒓𝒆 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒐𝒓 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓

𝒊
𝒙

𝟑
+

𝒚

𝟒
+

𝟏

𝟕
= 𝟎 𝒂𝒏𝒅

𝟐𝒙

𝟑
+

𝒚

𝟐
+

𝟏

𝟏𝟎
= 𝟎

𝒊𝒊 𝟓𝒙 + 𝟐𝟑𝒚 + 𝟏𝟒 = 𝟎 𝒂𝒏𝒅 𝟐𝟑𝒙 − 𝟓𝒚 + 𝟗 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠
𝑥

3
+

𝑦

4
+

1

7
= 0

𝑚1 = −
𝑎

𝑏 ⟹

∴ 𝑚1 = 𝑚2

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

2𝑥

3
+

𝑦

2
+

1

10
= 0

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

=
−1/3

1/4

𝑚2 = −
𝑎

𝑏 𝑚2 = −
4

3
=

−2/3

1/2

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

𝑚1 = −
4

3

⟹

𝒊𝒊 𝟓𝒙 + 𝟐𝟑𝒚 + 𝟏𝟒 = 𝟎 𝒂𝒏𝒅 𝟐𝟑𝒙 − 𝟓𝒚 + 𝟗 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 5𝑥 + 23𝑦 + 14 = 0

𝑚1 = −
𝑎

𝑏
⟹

∴ 𝑚1 × 𝑚2 = −1

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

23𝑥 − 5𝑦 + 9 = 0

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

= −
5

23

𝑚2 = −
𝑎

𝑏
𝑚2 =

23

5
= −

23

−5

−
5

23
×

23

5

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

= −1

𝑚1 = −
5

23

⟹

𝐹𝑖𝑛𝑑: 𝑚1 × 𝑚2 =

𝟒. 𝑰𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆𝒔 𝟏𝟐𝒚 = − 𝒑 + 𝟑 𝒙 + 𝟏𝟐 𝒂𝒏𝒅 𝟏𝟐𝒙 − 𝟕𝒚 = 𝟏𝟔 𝒂𝒓𝒆
𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 ′𝒑′

𝐺𝑖𝑣𝑒𝑛 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 12𝑦 = − 𝑝 + 3 𝑥 + 12

𝑚1 = −
𝑎

𝑏
⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

− 𝑝 + 3 𝑥 − 12𝑦 + 12 = 0

= −
− (𝑝 + 3)

−12
𝑚1 =

−(𝑝 + 3)

12
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𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

∴ 𝑚1 × 𝑚2 = −1

𝑚2 = −
𝑎

𝑏 = −
12

−7
⟹ 𝑚2 =

12

7

12𝑥 − 7𝑦 = 16 ⟹

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0

12𝑥 − 7𝑦 − 16 = 0

−(𝑝 + 3)

12
×

12

7
= −1 ⟹

−(𝑝 + 3) = −7 𝑝 + 3 = 7 𝑝 = 7 − 3

𝑝 = 4

−(𝑝 + 3)

7
= −1

⟹ ⟹

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕
𝑷 −𝟓, 𝟐 𝒂𝒏𝒅 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑸 𝟑, −𝟐 𝒂𝒏𝒅 𝑹 −𝟓, 𝟒

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑄𝑅 =

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑃 −5,2 𝑖𝑠

𝑦 − 2 = −
3

4
(𝑥 − (−5))

𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

4 − (−2)

−5 − 3
=

6

−8
=

−3

4

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

⟹

4𝑦 − 8 = −3 𝑥 − 15 3 𝑥 + 15 + 4𝑦 − 8 = 0

∴ 3 𝑥 + 4𝑦 + 7 = 0

𝐹𝑜𝑟 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑙𝑖𝑛𝑒𝑠, 𝑠𝑙𝑜𝑝𝑒𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙 𝑚 = −
3

4

4(𝑦 − 2) = −3 (𝑥 + 5)

⟹

𝟔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕
𝟔, −𝟐 𝒂𝒏𝒅 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓 𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔
𝟔, 𝟕 𝒂𝒏𝒅 𝟐, −𝟑

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 6,7 𝑎𝑛𝑑 (2, −3) =

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 6, −2 𝑖𝑠

⟹

𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

−3 − 7

2 − 6
=

−10

−4
=

5

2

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 + 2 = −
2

5
(𝑥 − 6)

∴ 𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑎𝑏𝑜𝑣𝑒 𝑙𝑖𝑛𝑒 = −
1

𝑚
=

−1

5/2
=

−2

5

5(𝑦 + 2) = −2 (𝑥 − 6) 5𝑦 + 10 = −2𝑥 + 12

2𝑥 − 12 + 5𝑦 + 10 = 0 2𝑥 + 5𝑦 − 2 = 0

𝑦 − (−2) = −
2

5
(𝑥 − 6)

⟹

⟹
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𝟕. 𝑨 −𝟑, 𝟎 , 𝑩 𝟏𝟎, −𝟐 𝒂𝒏𝒅 𝑪 𝟏𝟐, 𝟑 𝒂𝒓𝒆 𝒕𝒉𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒆𝒔 𝒐𝒇 𝜟𝑨𝑩𝑪.𝑭𝒊𝒏𝒅
𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒍𝒕𝒊𝒕𝒖𝒅𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝑨 𝒂𝒏𝒅 𝑩.

𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 =

∴ 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐴𝐷 𝑖𝑠

𝑦 − 0 = −
2

5
(𝑥 − (−3))

𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

3 − (−2)

12 − 10
=

5

2

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

⟹

𝐵 10, −2 𝑎𝑛𝑑 𝐶(12,3)

∴ 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐴𝐷 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐵𝐶 𝑙𝑖𝑛𝑒 = −
1

𝑚
=

−1

5/2
=

−2

5

5𝑦 = −2 (𝑥 + 3) 5𝑦 = −2𝑥 − 6

2𝑥 + 6 + 5𝑦 = 0 2𝑥 + 5𝑦 + 6 = 0

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 Δ 𝑎𝑟𝑒 𝐴 −3,0 , 𝐵 10, −2 , 𝐶(12,3)

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒 𝐴𝐷:

𝑦 = −
2

5
(𝑥 + 3)

⟹

⟹

𝑆𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 =

∴ 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐵𝐸 𝑖𝑠

𝑦 − (−2) = −5 (𝑥 − 10)

𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

3 − 0

12 − (−3)
=

3

15

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 + 2 = −5 (𝑥 − 10)

𝐴 −3,0 𝑎𝑛𝑑 𝐶(12,3)

∴ 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐵𝐸 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐴𝐶 𝑙𝑖𝑛𝑒 = −
1

𝑚
=

−1

1/5
= −5

𝑦 + 2 = −5 𝑥 + 50 5𝑥 − 50 + 𝑦 + 2 = 0

5𝑥 + 𝑦 − 48 = 0

=
1

5

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒 𝐵𝐸:

⟹

⟹

𝟖. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒕 𝒃𝒊𝒔𝒆𝒄𝒕𝒐𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈
𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑨 −𝟒,𝟐 𝒂𝒏𝒅 𝑩(𝟔, −𝟒)

𝐴𝐵 𝑎𝑛𝑑 𝐶𝐷 𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

𝐷 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵

Midpoint of line joining A(−4,2) and B(6, −4)

=
−4 + 6

2
,
2 − 4

2
=

2

2
,
−2

2

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 = (1, −1)

1 −1

𝑥1 𝑦1 𝑥2 𝑦2

Mid point =
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2

𝐺𝑖𝑣𝑒𝑛:
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𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 =

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟 𝐶𝐷 𝑖𝑠

𝑦 − (−1) =
5

3
(𝑥 − 1)

𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

−4 − 2

6 − (−4)
=

−6

10

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)

𝑦 + 1 =
5

3
(𝑥 − 1)

𝐴 4,2 𝑎𝑛𝑑 𝐵(6, −4)

∴ 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝐶𝐷 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝐴𝐵 𝑙𝑖𝑛𝑒 = −
1

𝑚
=

−1

−3/5
=

5

3

3(𝑦 + 1) = 5 (𝑥 − 1) 3𝑦 + 3 = 5𝑥 − 5

5𝑥 − 5 − 3𝑦 − 3 = 0 5𝑥 − 3𝑦 − 8 = 0

=
−3

5
𝑥1 , 𝑦1 𝑥2, 𝑦2

⟹

⟹

⟹

𝟗. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇
𝒍𝒊𝒏𝒆𝒔 𝟕𝒙 + 𝟑𝒚 = 𝟏𝟎, 𝟓𝒙 − 𝟒𝒚 = 𝟏 𝒂𝒏𝒅 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆
𝟏𝟑𝒙 + 𝟓𝒚 + 𝟏𝟐 = 𝟎

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠

7𝑥 + 3𝑦 = 10

5𝑥 − 4𝑦 = 10

𝑎𝑛𝑑 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 13𝑥 + 5𝑦 + 12 = 0

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 1 𝑎𝑛𝑑 (2)

1 × 4 ⟹

2 × 3 ⟹

43𝑥 = 43

𝑥 =
43

43
= 1⟹

… 1

… 2

28𝑥 + 12𝑦 = 40

15𝑥 − 12𝑦 = 3

𝑥 = 1

𝑆𝑢𝑏 𝑥 = 1 𝑖𝑛 𝑒𝑞𝑛(1)

7𝑥 + 3𝑦 = 10 7(1) + 3𝑦 = 10

7 + 3𝑦 = 10 3𝑦 = 10 − 7 3𝑦 = 3 ⟹

⟹

⟹ ⟹ 𝑦 = 1

𝐶𝑜𝑛𝑑𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑇𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑡𝑜 𝑏𝑒 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑑𝑖𝑓𝑓𝑒𝑟 𝑜𝑛𝑙𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐺𝑖𝑣𝑒𝑛 𝐿𝑖𝑛𝑒: 13𝑥 + 5𝑦 + 12 = 0

𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝐿𝑖𝑛𝑒 𝑡𝑜 𝑏𝑒: 13𝑥 + 5𝑦 + 𝑘 = 0

∴ 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑝𝑜𝑖𝑛𝑡 𝑖𝑠 (1,1)

… 3

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑞𝑛 3 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (1,1)

3 ⟹ 13𝑥 + 5𝑦 + 𝑘 = 0

13(1) + 5(1) + 𝑘 = 0 13(1) + 5(1) + 𝑘 = 0

18 + 𝑘 = 0 𝑘 = −18

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 13𝑥 + 5𝑦 − 18 = 0

⟹

⟹
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𝟏𝟎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏
𝒐𝒇 𝒍𝒊𝒏𝒆𝒔 𝟓𝒙 − 𝟔𝒚 = 𝟐, 𝟑𝒙 + 𝟐𝒚 = 𝟏𝟎 𝒂𝒏𝒅 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆
𝟒𝒙 − 𝟕𝒚 + 𝟏𝟑 = 𝟎

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠𝐺𝑖𝑣𝑒𝑛:

5𝑥 − 6𝑦 = 2

3𝑥 + 2𝑦 = 10

𝑎𝑛𝑑 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 4𝑥 − 7𝑦 + 13 = 0

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 1 𝑎𝑛𝑑 (2)

1 ⟹

2 × 3 ⟹

14𝑥 = 32

𝑥 =
32

14
=

16

7
⟹

… 1

… 2

5𝑥 − 6𝑦 = 2

9𝑥 + 6𝑦 = 30

𝑥 =
16

7

𝑆𝑢𝑏 𝑥 =
16

7
𝑖𝑛 𝑒𝑞𝑛(1)

2 ⟹ 3𝑥 + 2𝑦 = 10

3
16

7
+ 2𝑦 = 10

48

7
+ 2𝑦 = 10

2𝑦 = 10 −
48

7
2𝑦 =

70 − 48

7
2𝑦 =

22

7
𝑦 =

11

7

⟹

⟹ ⟹ ⟹

∴ 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑝𝑜𝑖𝑛𝑡 𝑖𝑠
16

7
,
11

7

𝑅𝑢𝑙𝑒 𝑓𝑜𝑟 𝑇𝑤𝑜 𝑙𝑖𝑛𝑒𝑠 𝑡𝑜 𝑏𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

𝑖. 𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑥 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑏𝑦 −1 × 𝑦 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡

𝑖𝑖. 𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑦 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑏𝑦 𝑗𝑢𝑠𝑡 𝑥 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡

𝑖𝑖𝑖 . 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑠 𝑏𝑦 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐺𝑖𝑣𝑒𝑛 𝐿𝑖𝑛𝑒: 4𝑥 − 7𝑦 + 13 = 0

⊥𝑟 𝐿𝑖𝑛𝑒 𝑡𝑜 𝑏𝑒:7𝑥 + 4𝑦 + 𝑘 = 0

𝑆𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑒𝑞𝑛 3 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ
16

7
,
11

7

3 ⟹ 7𝑥 + 4𝑦 + 𝑘 = 0

… 3

7
16

7
+ 4

11

7
+ 𝑘 = 0 ⟹ 7

16

7
+ 4

11

7
+ 𝑘 = 0

7 × 16

7
+

4 × 11

7
+ 𝑘 = 0

112

7
+

44

7
+ 𝑘 = 0⟹
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156

7
+ 𝑘 = 0 ⟹ 𝑘 = −

156

7

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 7𝑥 + 4𝑦 −
156

7
= 0

7 × 7 𝑥 + (4 × 7)𝑦 − 156

7
= 0 ⟹

49𝑥 + 28𝑦 − 156

7
= 0

49𝑥 + 28𝑦 − 156 = 0

𝟏𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇
𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝟑𝒙 + 𝒚 + 𝟐 = 𝟎, 𝒙 − 𝟐𝒚 − 𝟒 = 𝟎 𝒕𝒐 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇
𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝟕𝒙 − 𝟑𝒚 = 𝟏𝟐 𝒂𝒏𝒅 𝟐𝒚 = 𝒙 + 𝟑

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠𝐺𝑖𝑣𝑒𝑛:

3𝑥 + 𝑦 = −2

𝑥 − 2𝑦 = 4

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 1 𝑎𝑛𝑑 (2)

1 × 2 ⟹

2 × 1 ⟹

7𝑥 = 0

𝑥 =
0

7
⟹ 𝑥 = 0

6𝑥 + 2𝑦 = −4

𝑥 − 2𝑦 = 4

… 1

… 2

𝑆𝑢𝑏 𝑥 = 0 𝑖𝑛 𝑒𝑞𝑛(1)

1 ⟹ 3𝑥 + 𝑦 = −2

3 0 + 𝑦 = −2 𝑦 = −2

∴ 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑞𝑛. 1 & 2 𝑖𝑠 𝑃(0, −2)

𝑁𝑜𝑤, 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠7𝑥 − 3𝑦 = −12

𝑥 − 2𝑦 = −3𝑆𝑜𝑙𝑣𝑖𝑛𝑔 3 𝑎𝑛𝑑 (4)

3 ⟹

4 × 7 ⟹

11𝑦 = 9 ⟹

(−) (+) (+)

… 3

… 4

⟹

7𝑥 − 3𝑦 = −12

7𝑥 − 14𝑦 = −21

𝑦 =
9

11

𝑆𝑢𝑏 𝑦 =
9

11
𝑖𝑛 𝑒𝑞𝑛(4)

4 ⟹ 𝑥 − 2𝑦 = −3 ⟹ 𝑥 − 2
9

11
= −3

𝑥 −
18

11
= −3 𝑥 = −3 +

18

11

𝑥 =
−33 + 18

11
𝑥 =

−15

11

⟹

⟹
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∴ 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑞𝑛. 3 & 4 𝑖𝑠 𝑄 −
15

11
,

9

11

𝑦 − 𝑦1

𝑦2 − 𝑦1
=

𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑄
−15

11
,

9

11
and𝑃(0, −2)

𝑥1 𝑦1
𝑥2 𝑦2

𝑦 − (−2)

9

11
− (−2)

=
𝑥 − 0

−15

11
− 0

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔

⟹
𝑦 + 2

9 + 22 /11
=

𝑥

−15/11

𝑦 + 2

31/11
=

𝑥

−15/11

𝑦 + 2

31
=

𝑥

−15

−15(𝑦 + 2) = 31𝑥 −15𝑦 − 30 = 31𝑥 31𝑥 + 15𝑦 + 30 = 0

⟹

⟹ ⟹

𝟏𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒔𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝒍𝒊𝒏𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒐𝒇
𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆𝒔 𝟖𝒙 + 𝟑𝒚 = 𝟏𝟖, 𝟒𝒙 + 𝟓𝒚 = 𝟗 𝒂𝒏𝒅 𝒃𝒊𝒔𝒆𝒄𝒕𝒊𝒏𝒈
𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒔𝒆𝒈𝒎𝒆𝒏𝒕 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝟓, −𝟒 𝒂𝒏𝒅 −𝟕, 𝟔

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑠𝐺𝑖𝑣𝑒𝑛:

8𝑥 + 3𝑦 = 18

4𝑥 + 5𝑦 = 9

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 1 𝑎𝑛𝑑 (2)

1 ⟹

2 × 2 ⟹

−7𝑦 = 0

𝑦 =
0

−7
⟹ 𝑦 = 0

(−) (−) (−)

… 1

… 2

8𝑥 + 3𝑦 = 18

8𝑥 + 10𝑦 = 18

𝑆𝑢𝑏 𝑦 = 0 𝑖𝑛 𝑒𝑞𝑛(2)

2 ⟹ 4𝑥 + 5𝑦 = 9

4𝑥 + 5(0) = 9 ⟹

∴ 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑞𝑛. 1 & 2 𝑖𝑠 𝑃
9

4
, 0

𝑁𝑜𝑤, 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑖𝑑 𝑝𝑜𝑖𝑛𝑡 𝑄 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔

𝑥 =
9

4

𝑄 =
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
R(5, −4) and S(−7, 6)

𝑥1 𝑦1 𝑥2 𝑦2

⟹
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=
5 − 7

2
,
−4 + 6

2

𝑄 = −1,1

=
−2

2
,
2

2

1

= −1,1

1

𝑦 − 𝑦1

𝑦2 − 𝑦1
=

𝑥 − 𝑥1

𝑥2 − 𝑥1

𝑄(−1,1)and𝑃
9

4
, 0

𝑥1 𝑦1

𝑥2 𝑦2

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔

𝑦 =

𝑦 =
4𝑥 − 9

−13

𝑦 − 0

1 − 0
=

𝑥 −
9

4

−1 −
9

4

4𝑥 − 9 /4

−4 − 9 /4

−13𝑦 = 4𝑥 − 9 4𝑥 + 13𝑦 − 9 = 0

⟹

⟹ ⟹
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∵
sin2 𝜃

cos2 𝜃
= tan2 𝜃

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏: 𝒕𝒂𝒏𝟐 𝜽 − 𝒔𝒊𝒏𝟐 𝜽 = 𝒕𝒂𝒏𝟐 𝜽 . 𝒔𝒊𝒏𝟐 𝜽

𝑡𝑎𝑛2 𝜃 − 𝑠𝑖𝑛2 𝜃𝐿. 𝐻. 𝑆 =

∵
sin 𝜃

cos𝜃
= tan 𝜃

=
𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃
− 𝑠𝑖𝑛2 𝜃=

𝑠𝑖𝑛2 𝜃 − 𝑠𝑖𝑛2 𝜃 × 𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠2 𝜃

=
𝑠𝑖𝑛2 𝜃 1 − 𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠2 𝜃
= 𝑡𝑎𝑛2 𝜃 1 − 𝑐𝑜𝑠2 𝜃

= 𝑡𝑎𝑛2 𝜃 . 𝑠𝑖𝑛2 𝜃
∵ 1 − cos2 𝜃 = sin2 𝜃

= 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟔.𝟏

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒔𝒊𝒏 𝑨

𝟏 + 𝒄𝒐𝒔 𝑨
=

𝟏 − 𝒄𝒐𝒔 𝑨

𝒔𝒊𝒏 𝑨

𝑠𝑖𝑛 𝐴

1 + 𝑐𝑜𝑠 𝐴
𝐿. 𝐻. 𝑆 = =

𝑠𝑖𝑛 𝐴

1 + 𝑐𝑜𝑠 𝐴
×

1 − 𝑐𝑜𝑠 𝐴

1 − 𝑐𝑜𝑠 𝐴
=

𝑠𝑖𝑛 𝐴 (1 − cos 𝐴)

(1 + 𝑐𝑜𝑠 𝐴)(1 − 𝑐𝑜𝑠 𝐴)

=
𝑠𝑖𝑛 𝐴 (1 − cos𝐴)

12 − cos2 𝐴
∵ 𝑎 + 𝑏 𝑎 − 𝑏 = 𝑎2 − 𝑏2

∵ 1 − 𝑐𝑜𝑠2 𝜃 = 𝑠𝑖𝑛2 𝜃

=
𝑠𝑖𝑛 𝐴 (1 − cos𝐴)

sin2 𝐴
𝑠𝑖𝑛 𝐴

=
1 − 𝑐𝑜𝑠 𝐴

𝑠𝑖𝑛 𝐴 = 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

=
𝑠𝑖𝑛 𝐴 (1 − cos𝐴)

1 − cos2 𝐴

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟑: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝟏 +
𝒄𝒐𝒕𝟐𝜽

𝟏 + 𝒄𝒐𝒔𝒆𝒄 𝜽
= 𝒄𝒐𝒔𝒆𝒄 𝜽

1 +
𝑐𝑜𝑡2𝜃

1 + 𝑐𝑜𝑠𝑒𝑐 𝜃
𝐿. 𝐻. 𝑆 =

= 1 +
𝑐𝑜𝑠𝑒𝑐2𝜃 − 1

𝑐𝑜𝑠𝑒𝑐 𝜃 + 1
= 1 +

(𝑐𝑜𝑠𝑒𝑐 𝜃 + 1)(𝑐𝑜𝑠𝑒𝑐 𝜃 − 1)

𝑐𝑜𝑠𝑒𝑐 𝜃 + 1

= 1 + (𝑐𝑜𝑠𝑒𝑐 𝜃 − 1) = 𝑐𝑜𝑠𝑒𝑐 𝜃= 1 + 𝑐𝑜𝑠𝑒𝑐 𝜃 − 1

[∵ 𝑐𝑜𝑠𝑒𝑐2𝜃 − 1 = 𝑐𝑜𝑡2 𝜃ሿ

= 𝑅. 𝐻. 𝑆

∵ 𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟒: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒔𝒆𝒄 𝜽 − 𝒄𝒐𝒔 𝜽 = 𝒕𝒂𝒏 𝜽 .𝒔𝒊𝒏 𝜽

𝐿. 𝐻. 𝑆 = 𝑠𝑒𝑐 𝜃 − 𝑐𝑜𝑠 𝜃 =
1

𝑐𝑜𝑠 𝜃
− 𝑐𝑜𝑠 𝜃

=
1 − 𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠 𝜃
=

𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃 =
𝑠𝑖𝑛 𝜃 × 𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
= 𝑡𝑎𝑛 𝜃 . 𝑠𝑖𝑛 𝜃 [∵ 1 − 𝑐𝑜𝑠2 𝜃 = 𝑠𝑖𝑛2 𝜃ሿ= 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

[∵
1

𝑐𝑜𝑠 𝜃
= 𝑠𝑒𝑐 𝜃ሿ

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟓: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝟏+ 𝒄𝒐𝒔 𝜽

𝟏− 𝒄𝒐𝒔 𝜽
= 𝒄𝒐𝒔𝒆𝒄 𝜽 + 𝒄𝒐𝒕 𝜽

𝐿. 𝐻. 𝑆 =
1 + 𝑐𝑜𝑠 𝜃

1 − 𝑐𝑜𝑠 𝜃

=
1 + 𝑐𝑜𝑠 𝜃

1 − 𝑐𝑜𝑠 𝜃
×

1 + 𝑐𝑜𝑠 𝜃

1 + 𝑐𝑜𝑠 𝜃
=

1 + 𝑐𝑜𝑠 𝜃 2

12 − 𝑐𝑜𝑠2 𝜃

[∵ 1 − 𝑐𝑜𝑠2 𝜃 = 𝑠𝑖𝑛2 𝜃ሿ

∵ 𝑎 + 𝑏 𝑎 − 𝑏 = 𝑎2 − 𝑏2

=
1 + 𝑐𝑜𝑠 𝜃 2

1 − 𝑐𝑜𝑠2 𝜃

=
1 + 𝑐𝑜𝑠 𝜃 2

𝑠𝑖𝑛2 𝜃
=

1 + 𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
=

1

𝑠𝑖𝑛 𝜃
+

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

∵
1

𝑠𝑖𝑛 𝜃
= 𝑐𝑜𝑠𝑒𝑐 𝜃

∵
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
= 𝑐𝑜𝑡 𝜃

= 𝑐𝑜𝑠𝑒𝑐 𝜃 + 𝑐𝑜𝑡 𝜃 = 𝑅. 𝐻. 𝑆

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟔: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒔𝒆𝒄 𝜽

𝒔𝒊𝒏 𝜽
−

𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽
= 𝒄𝒐𝒕 𝜽

𝐿. 𝐻. 𝑆 =
𝑠𝑒𝑐 𝜃

𝑠𝑖𝑛 𝜃
−

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

=

1
𝑐𝑜𝑠 𝜃
𝑠𝑖𝑛 𝜃

−
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

∵
1

𝑐𝑜𝑠 𝜃
= 𝑠𝑒𝑐 𝜃

1

=
1

𝑐𝑜𝑠 𝜃
×

1

𝑠𝑖𝑛 𝜃
−

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

=
1

𝑠𝑖𝑛 𝜃. 𝑐𝑜𝑠 𝜃
−

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
=

− 𝑠𝑖𝑛2 𝜃
=

𝑐𝑜𝑠2 𝜃

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

∵ 1 − 𝑠𝑖𝑛2 𝜃 = 𝑐𝑜𝑠2 𝜃

cos 𝜃

=
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

∵ 𝑐𝑜𝑡 𝜃 =
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

= 𝑐𝑜𝑡 𝜃 = 𝑅. 𝐻. 𝑆

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟕: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒔𝒊𝒏𝟐𝑨 . 𝒄𝒐𝒔𝟐𝑩 + 𝒄𝒐𝒔𝟐𝑨. 𝒔𝒊𝒏𝟐𝑩 + 𝒄𝒐𝒔𝟐𝑨. 𝒄𝒐𝒔𝟐𝑩 + 𝒔𝒊𝒏𝟐𝑨. 𝒔𝒊𝒏𝟐𝑩 = 𝟏

𝑠𝑖𝑛2𝐴 .𝑐𝑜𝑠2𝐵 + 𝑐𝑜𝑠2𝐴. 𝑠𝑖𝑛2𝐵 + 𝑐𝑜𝑠2𝐴. 𝑐𝑜𝑠2𝐵 + 𝑠𝑖𝑛2𝐴. 𝑠𝑖𝑛2𝐵

= 𝑠𝑖𝑛2𝐴 . 𝑐𝑜𝑠2𝐵 + 𝑠𝑖𝑛2𝐴. 𝑠𝑖𝑛2𝐵 + 𝑐𝑜𝑠2𝐴. 𝑠𝑖𝑛2𝐵 + 𝑐𝑜𝑠2𝐴. 𝑐𝑜𝑠2𝐵

= 𝑠𝑖𝑛2𝐴 𝑐𝑜𝑠2𝐵 + 𝑠𝑖𝑛2𝐵 + 𝑐𝑜𝑠2𝐴(𝑠𝑖𝑛2𝐵 + 𝑐𝑜𝑠2𝐵)

= 𝑠𝑖𝑛2𝐴 1 + 𝑐𝑜𝑠2𝐴 (1) = 𝑠𝑖𝑛2𝐴 + 𝑐𝑜𝑠2𝐴

= 1 = 𝑅. 𝐻. 𝑆

[∵ 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃 = 1ሿ

𝐿. 𝐻. 𝑆 =

𝑅𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑓𝑜𝑟 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛

𝑇𝑎𝑘𝑖𝑛𝑔 sin2 𝐴 𝑎𝑛𝑑 cos2 𝐴 𝑎𝑠 𝑐𝑜𝑚𝑚𝑜𝑛

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟖: 𝑰𝒇 𝒄𝒐𝒔 𝜽 + 𝒔𝒊𝒏 𝜽 = 𝟐 𝒄𝒐𝒔𝜽 , 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝒄𝒐𝒔 𝜽 − 𝒔𝒊𝒏 𝜽 = 𝟐 𝒔𝒊𝒏 𝜽

𝑐𝑜𝑠 𝜃 + 𝑠𝑖𝑛 𝜃 = 2 𝑐𝑜𝑠 𝜃 ⟹ 𝑠𝑖𝑛 𝜃 = 2 𝑐𝑜𝑠 𝜃 − 𝑐𝑜𝑠 𝜃
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𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
=

2 − 1 × 2 + 1

2 + 1
⟹ 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
=

2
2

− 12

2 + 1
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
=

2 − 1

2 + 1
⟹ 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
=

1

2 + 1
⟹ 2 + 1 𝑠𝑖𝑛𝜃

= 𝑐𝑜𝑠 𝜃

2𝑠𝑖𝑛𝜃 + 𝑠𝑖𝑛𝜃 = 𝑐𝑜𝑠 𝜃 ⟹ 2𝑠𝑖𝑛𝜃 = 𝑐𝑜𝑠 𝜃 − 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠 𝜃 − 𝑠𝑖𝑛𝜃 = 2𝑠𝑖𝑛𝜃

𝑠𝑖𝑛 𝜃 = 2 − 1 𝑐𝑜𝑠𝜃⟹ 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
= 2 − 1 ∵ 𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏)

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟗: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒄𝒐𝒔𝒆𝒄 𝜽 − 𝒔𝒊𝒏 𝜽 𝒔𝒆𝒄 𝜽 − 𝒄𝒐𝒔 𝜽 𝒕𝒂𝒏 𝜽 + 𝒄𝒐𝒕 𝜽 = 𝟏

𝐿. 𝐻. 𝑆 = (𝑐𝑜𝑠𝑒𝑐 𝜃 − 𝑠𝑖𝑛 𝜃)(𝑠𝑒𝑐 𝜃 − 𝑐𝑜𝑠 𝜃)(𝑡𝑎𝑛 𝜃 + 𝑐𝑜𝑡 𝜃)

=
1

𝑠𝑖𝑛 𝜃
− 𝑠𝑖𝑛 𝜃

=
1 − 𝑠𝑖𝑛2 𝜃

𝑠𝑖𝑛 𝜃

=
𝑐𝑜𝑠2 𝜃

𝑠𝑖𝑛 𝜃

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

∵ 𝑐𝑜𝑡 𝜃 =
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

∵ 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠 2 𝜃 = 1

∵ 1 − 𝑠𝑖𝑛2 𝜃 = 𝑐𝑜𝑠 2 𝜃

∵ 1 − 𝑐𝑜𝑠 2 𝜃 = 𝑠𝑖𝑛 2 𝜃=
𝑐𝑜𝑠2 𝜃

𝑠𝑖𝑛2 𝜃
×

𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃

= 1

1

𝑐𝑜𝑠 𝜃
− 𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
+

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

×
1 − 𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠 𝜃
×

𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

×
𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃
×

1

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟎: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒔𝒊𝒏 𝑨

𝟏 + 𝒄𝒐𝒔 𝑨
+

𝒔𝒊𝒏 𝑨

𝟏 − 𝒄𝒐𝒔 𝑨
= 𝟐 𝒄𝒐𝒔𝒆𝒄 𝑨

𝐿. 𝐻. 𝑆 =
𝑠𝑖𝑛 𝐴

1 + 𝑐𝑜𝑠 𝐴
+

𝑠𝑖𝑛 𝐴

1 − 𝑐𝑜𝑠 𝐴

=
𝑠𝑖𝑛 𝐴 1 − 𝑐𝑜𝑠 𝐴 + sin 𝐴 (1 + 𝑐𝑜𝑠 𝐴)

(1 + cos 𝐴)(1 − cos 𝐴)

=
𝑠𝑖𝑛 𝐴 − 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴 + 𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

12 − 𝑐𝑜𝑠2 𝐴

=
2𝑠𝑖𝑛 𝐴

1 − 𝑐𝑜𝑠2 𝐴
=

2𝑠𝑖𝑛 𝐴

𝑠𝑖𝑛2 𝐴

=
2

𝑠𝑖𝑛 𝐴

∵ 1 − 𝑐𝑜𝑠 2 𝜃 = 𝑠𝑖𝑛 2 𝜃

∵ 𝑎 + 𝑏 𝑎 − 𝑏 = 𝑎2 − 𝑏2

[∵
1

𝑠𝑖𝑛 𝜃
= 𝑐𝑜𝑠𝑒𝑐 𝜃ሿ

sin 𝐴

= 2 ×
1

𝑠𝑖𝑛 𝐴
= 2 𝑐𝑜𝑠𝑒𝑐 𝐴
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟏: 𝑰𝒇 𝒄𝒐𝒔𝒆𝒄 𝜽 + 𝒄𝒐𝒕 𝜽 = 𝑷, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒄𝒐𝒔 𝜽 =
𝑷𝟐 − 𝟏

𝑷𝟐 + 𝟏

𝐺𝑖𝑣𝑒𝑛: 𝑐𝑜𝑠𝑒𝑐 𝜃 + 𝑐𝑜𝑡 𝜃 = 𝑃 … (1)

𝑐𝑜𝑠𝑒𝑐2 𝜃 − cot2 𝜃 = 1

𝑐𝑜𝑠𝑒𝑐 𝜃 + cot 𝜃 𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃 = 1

𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃 =
1

𝑐𝑜𝑠𝑒𝑐 𝜃 + cot 𝜃

𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃 =
1

𝑃 𝑐𝑜𝑠𝑒𝑐 𝜃 − 𝑐𝑜𝑡 𝜃 =
1

𝑃
… (2)

𝐼𝑑𝑒𝑛𝑡𝑖𝑡𝑦: 1 + cot2 𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃
∵ 𝑎2 − 𝑏2 = 𝑎 + 𝑏 𝑎 − 𝑏

𝐴𝑑𝑑𝑖𝑛𝑔 1 𝑎𝑛𝑑 (2)

𝑐𝑜𝑠𝑒𝑐 𝜃 + cot 𝜃 = 𝑃

𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃 =
1

𝑃

(1) ⟹

(2) ⟹

2𝑐𝑜𝑠𝑒𝑐 𝜃 = 𝑃 +
1

𝑃

⟹

⟹ 2𝑐𝑜𝑠𝑒𝑐 𝜃 =
𝑃2 + 1

𝑃
… (3)

𝑆𝑢𝑏𝑡𝑟𝑎𝑐𝑡𝑖𝑛𝑔 2 𝑓𝑟𝑜𝑚 (1)

𝑐𝑜𝑠𝑒𝑐 𝜃 + cot 𝜃 = 𝑃

𝑐𝑜𝑠𝑒𝑐 𝜃 − cot 𝜃 =
1

𝑃

(1) ⟹

(2) ⟹

2𝑐𝑜𝑡 𝜃 = 𝑃 −
1

𝑃
2𝑐𝑜𝑡 𝜃 =

𝑃2 − 1

𝑃
… (4)

(−) (+) (−)

𝐷𝑖𝑣𝑖𝑑𝑖𝑛𝑔 4 𝑏𝑦 (3)

(4)

(3)
⟹

2 cot 𝜃

2 𝑐𝑜𝑠𝑒𝑐 𝜃
=

𝑃2 − 1
𝑃

𝑃2 + 1
𝑃

⟹

cot 𝜃

𝑐𝑜𝑠𝑒𝑐 𝜃
=

𝑃2 − 1

𝑃2 + 1
⟹

cot 𝜃 ×
1

𝑐𝑜𝑠𝑒𝑐 𝜃
=

𝑃2 − 1

𝑃2 + 1
⟹

∵ 𝑠𝑖𝑛 𝜃 =
1

𝑐𝑜𝑠𝑒𝑐 𝜃

∵ 𝑐𝑜𝑡 𝜃 =
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
× 𝑠𝑖𝑛 𝜃 =

𝑃2 − 1

𝑃2 + 1

𝑐𝑜𝑠 𝜃 =
𝑃2 − 1

𝑃2 + 1 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟐: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒂𝒏𝟐𝑨 − 𝒕𝒂𝒏𝟐𝑩 =
𝒔𝒊𝒏𝟐𝑨 − 𝒔𝒊𝒏𝟐𝑩

𝒄𝒐𝒔𝟐𝑨 . 𝒄𝒐𝒔𝟐𝑩

𝐿. 𝐻. 𝑆 = 𝑡𝑎𝑛2 𝐴 − 𝑡𝑎𝑛2 𝐵

=
𝑠𝑖𝑛2 𝐴

𝑐𝑜𝑠2 𝐴
−

𝑠𝑖𝑛2 𝐵

𝑐𝑜𝑠2 𝐵 =
𝑠𝑖𝑛2 𝐴 𝑐𝑜𝑠2 𝐵 − 𝑠𝑖𝑛2 𝐵 𝑐𝑜𝑠2 𝐴

𝑐𝑜𝑠2 𝐴 𝑐𝑜𝑠2 𝐵

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

∵ 1 − 𝑠𝑖𝑛2 𝜃 = 𝑐𝑜𝑠2 𝜃
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=
𝑠𝑖𝑛2 𝐴 (1 − 𝑠𝑖𝑛2 𝐵) − 𝑠𝑖𝑛2 𝐵 (1 − 𝑠𝑖𝑛2 𝐴)

𝑐𝑜𝑠2 𝐴 𝑐𝑜𝑠2 𝐵

=
𝑠𝑖𝑛2 𝐴 − 𝑠𝑖𝑛2 𝐴 𝑠𝑖𝑛2 𝐵 − 𝑠𝑖𝑛2 𝐵 + 𝑠𝑖𝑛2 𝐴 𝑠𝑖𝑛2 𝐵

𝑐𝑜𝑠2 𝐴 𝑐𝑜𝑠2 𝐵
=

𝑠𝑖𝑛2 𝐴 − 𝑠𝑖𝑛2 𝐵

𝑐𝑜𝑠2 𝐴 𝑐𝑜𝑠2 𝐵
= 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟑: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒄𝒐𝒔𝟑𝑨 − 𝒔𝒊𝒏𝟑𝑨

𝒄𝒐𝒔 𝑨 − 𝒔𝒊𝒏 𝑨
−

𝒄𝒐𝒔𝟑𝑨 + 𝒔𝒊𝒏𝟑𝑨

𝒄𝒐𝒔 𝑨 + 𝒔𝒊𝒏 𝑨
= 𝟐 𝒔𝒊𝒏 𝑨 𝒄𝒐𝒔 𝑨

𝐿. 𝐻. 𝑆 =
𝑐𝑜𝑠3𝐴 − 𝑠𝑖𝑛3𝐴

𝑐𝑜𝑠 𝐴 − 𝑠𝑖𝑛 𝐴
−

𝑐𝑜𝑠3𝐴 + 𝑠𝑖𝑛3𝐴

𝑐𝑜𝑠 𝐴 + 𝑠𝑖𝑛 𝐴

=
(cos 𝐴 − sin 𝐴)(cos2 𝐴 + sin2 𝐴 + cos 𝐴 sin 𝐴

𝑐𝑜𝑠 𝐴 − 𝑠𝑖𝑛 𝐴

−
(cos 𝐴 + sin 𝐴)(cos2 𝐴 + sin2 𝐴 − cos 𝐴 sin 𝐴

𝑐𝑜𝑠 𝐴 + 𝑠𝑖𝑛 𝐴

= 1 + cos 𝐴 sin 𝐴 − 1 − cos𝐴 sin 𝐴

= 1 + cos𝐴 sin 𝐴 − 1 + cos𝐴 sin 𝐴

= 2 cos𝐴 sin 𝐴

∵ 𝑎3 − 𝑏3 = (𝑎 − 𝑏)(𝑎2 + 𝑏2 + 𝑎𝑏)

∵ 𝑎3 + 𝑏3 = (𝑎 + 𝑏)(𝑎2 + 𝑏2 − 𝑎𝑏)

∵ 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠 2 𝜃 = 1

= 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟒: 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕
𝒔𝒊𝒏 𝑨

𝒔𝒆𝒄 𝑨 + 𝒕𝒂𝒏 𝑨 − 𝟏
+

𝒄𝒐𝒔 𝑨

𝒄𝒐𝒔𝒆𝒄 𝑨 + 𝒄𝒐𝒕 𝑨 − 𝟏
= 𝟏

𝐿. 𝐻. 𝑆 =
𝑠𝑖𝑛 𝐴

𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1
+

𝑐𝑜𝑠 𝐴

𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1

=
𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1 + 𝑐𝑜𝑠 𝐴 (𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1)

(𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1)(𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1)

=
𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠𝑒𝑐 𝐴 + sin 𝐴 𝑐𝑜𝑡 𝐴 − sin 𝐴 + 𝑐𝑜𝑠 𝐴 𝑠𝑒𝑐 𝐴 + cos𝐴 𝑡𝑎𝑛 𝐴 − cos 𝐴

(𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1)(𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1)

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

∵ 𝑐𝑜𝑡 𝜃 =
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

=
1 + cos 𝐴 − sin 𝐴 + 1 + sin 𝐴 − cos 𝐴

(𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1)(𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1)

=
𝑠𝑖𝑛 𝐴 ×

1
sin 𝐴

+ sin 𝐴 ×
cos𝐴
sin 𝐴

− sin 𝐴 + 𝑐𝑜𝑠 𝐴 ×
1

cos𝐴
+ cos 𝐴 ×

sin 𝐴
cos 𝐴

− cos𝐴

(𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1)(𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1)

=
2

(𝑠𝑒𝑐 𝐴 + 𝑡𝑎𝑛 𝐴 − 1)(𝑐𝑜𝑠𝑒𝑐 𝐴 + 𝑐𝑜𝑡 𝐴 − 1)
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=
2

1
cos𝐴

+
sin 𝐴
cos 𝐴

− 1
1

sin 𝐴
+

cos𝐴
sin 𝐴

− 1

=
2

1 + sin 𝐴 − cos𝐴
cos 𝐴

1 + cos𝐴 − sin 𝐴
sin 𝐴

= 2 ×
cos𝐴

1 + sin 𝐴 − cos 𝐴
×

sin 𝐴

1 + cos 𝐴 − sin 𝐴

=
2 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

1 + 𝑠𝑖𝑛 𝐴 − 𝑐𝑜𝑠 𝐴 1 + 𝑐𝑜𝑠 𝐴 − 𝑠𝑖𝑛 𝐴

=
2 sin 𝐴 cos𝐴

1 + cos𝐴 − sin 𝐴 + sin 𝐴 + sin 𝐴 cos𝐴 − sin2 𝐴 − cos𝐴 − cos2 𝐴 + sin 𝐴 cos𝐴

=
2 sin 𝐴 cos 𝐴

1 + sin 𝐴 cos 𝐴 − sin2 𝐴 − cos2 𝐴 + sin 𝐴 cos𝐴

=
2 sin 𝐴 cos 𝐴

1 + 2sin 𝐴 cos 𝐴 − (sin2 𝐴 + cos2 𝐴)

=
2 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

1 + 2𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴 − 1
=

2 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

2𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

= 1 = 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟓: 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕
𝟏 + 𝒕𝒂𝒏𝟐 𝑨

𝟏 + 𝒄𝒐𝒕𝟐 𝑨
=

𝟏 − 𝒕𝒂𝒏 𝑨

𝟏 − 𝒄𝒐𝒕 𝑨

𝟐

𝐿. 𝐻. 𝑆 =
1 + 𝑡𝑎𝑛2 𝐴

1 + 𝑐𝑜𝑡2 𝐴

=
1 + 𝑡𝑎𝑛2 𝐴

1 +
1

tan2 𝐴

=
1 + 𝑡𝑎𝑛2 𝐴

tan2 𝐴 + 1
tan2 𝐴

=
1

1
tan2 𝐴

𝑅. 𝐻. 𝑆 =
1 − 𝑡𝑎𝑛 𝐴

1 − 𝑐𝑜𝑡 𝐴

2

=
1 − 𝑡𝑎𝑛 𝐴

1 −
1

tan 𝐴

2

=
1 − 𝑡𝑎𝑛 𝐴

tan 𝐴 − 1
tan 𝐴

2

=
1 − 𝑡𝑎𝑛 𝐴

−(1 − tan 𝐴)
tan 𝐴

2

= tan2 𝐴 = 𝐿. 𝐻. 𝑆

=
1 − 𝑡𝑎𝑛 𝐴

− (1 − tan 𝐴)
tan 𝐴

2

=
1

−1
tan 𝐴

2

= − tan 𝐴 2

𝐻𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡

𝑅. 𝐻. 𝑆 = 𝑡𝑎𝑛2𝐴

𝐿. 𝐻. 𝑆 = 𝑅. 𝐻. 𝑆
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟔: 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕
(𝟏 + 𝒄𝒐𝒕 𝑨 + 𝒕𝒂𝒏 𝑨)(𝒔𝒊𝒏 𝑨 − 𝒄𝒐𝒔 𝑨)

𝒔𝒆𝒄𝟑 𝑨 − 𝒄𝒐𝒔𝒆𝒄𝟑𝑨
= 𝒔𝒊𝒏𝟐𝑨 𝒄𝒐𝒔𝟐𝑨

𝐿. 𝐻. 𝑆 =
(1 + 𝑐𝑜𝑡 𝐴 + 𝑡𝑎𝑛 𝐴)(𝑠𝑖𝑛 𝐴 − 𝑐𝑜𝑠 𝐴)

𝑠𝑒𝑐3 𝐴 − 𝑐𝑜𝑠𝑒𝑐3𝐴

=
1 +

𝑐𝑜𝑠 𝐴
𝑠𝑖𝑛 𝐴

+
𝑠𝑖𝑛 𝐴
𝑐𝑜𝑠 𝐴

(𝑠𝑖𝑛 𝐴 − 𝑐𝑜𝑠 𝐴)

(𝑠𝑒𝑐 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴)(𝑠𝑒𝑐2 𝐴 + 𝑐𝑜𝑠𝑒𝑐2𝐴 + 𝑠𝑒𝑐 𝐴 𝑐𝑜𝑠𝑒𝑐 𝐴)

=

(𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠2 𝐴 + 𝑠𝑖𝑛2 𝐴)
𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

× (𝑠𝑖𝑛 𝐴 − 𝑐𝑜𝑠 𝐴)

(𝑠𝑒𝑐 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴)(𝑠𝑒𝑐2 𝐴 + 𝑐𝑜𝑠𝑒𝑐2𝐴 + 𝑠𝑒𝑐 𝐴 𝑐𝑜𝑠𝑒𝑐 𝐴)

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

∵ 𝑐𝑜𝑡 𝜃 =
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

∵ 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠 2 𝜃 = 1

=
(𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴 + 1) ×

sin 𝐴
sin 𝐴 cos𝐴

−
cos 𝐴

sin 𝐴 cos𝐴

(𝑠𝑒𝑐 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴)
1

cos2 𝐴
+

1
sin2 𝐴

+
1

cos 𝐴 sin 𝐴

=
(𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴 + 1) ×

𝑠𝑖𝑛 𝐴
𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

−
𝑐𝑜𝑠 𝐴

𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴

(𝑠𝑒𝑐 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴)
𝑠𝑖𝑛2 𝐴 + 𝑐𝑜𝑠2 𝐴 + 𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠𝐴

𝑠𝑖𝑛2 𝐴 𝑐𝑜𝑠2 𝐴

∵ 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠 2 𝜃 = 1

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃
⟹ 𝑐𝑜𝑠𝑒𝑐2𝜃 =

1

𝑠𝑖𝑛2 𝜃

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃
⟹ 𝑠𝑒𝑐2𝜃 =

1

𝑐𝑜𝑠 2 𝜃=
sin 𝐴 cos 𝐴 + 1 ×

1
cos𝐴

−
1

sin 𝐴

(sec 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴)
1 + sin 𝐴 cos𝐴
sin2 𝐴 cos2 𝐴

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃
∵ 𝑠𝑒𝑐 𝜃 =

1

𝑐𝑜𝑠 𝜃

=
sin 𝐴 cos𝐴 + 1 × (sec 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴)

(sec 𝐴 − 𝑐𝑜𝑠𝑒𝑐 𝐴) 1 + sin 𝐴 cos𝐴
× sin2 𝐴 cos2 𝐴

= 𝑠𝑖𝑛2 𝐴 𝑐𝑜𝑠2 𝐴

= 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟕: 𝑰𝒇
𝒄𝒐𝒔𝟐𝜽

𝒔𝒊𝒏 𝜽
= 𝒑 𝒂𝒏𝒅

𝒔𝒊𝒏𝟐 𝜽

𝒄𝒐𝒔 𝜽
= 𝒒, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝒑𝟐𝒒𝟐 𝒑𝟐 + 𝒒𝟐 + 𝟑 = 𝟏

𝐺𝑖𝑣𝑒𝑛:
𝑐𝑜𝑠2𝜃

𝑠𝑖𝑛 𝜃
= 𝑝. . . (1) 𝑎𝑛𝑑

𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃
= 𝑞 … . (2)

𝑝2𝑞2 𝑝2 + 𝑞2 + 3 =
𝑐𝑜𝑠2𝜃

𝑠𝑖𝑛 𝜃

2
𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃

2
𝑐𝑜𝑠2𝜃

𝑠𝑖𝑛 𝜃

2

+
𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃

2

+ 3

=
𝑐𝑜𝑠4𝜃

sin2 𝜃

sin4 𝜃

cos2 𝜃

𝑐𝑜𝑠4𝜃

sin2 𝜃
+

sin4 𝜃

cos2 𝜃
+ 3

cos2 𝜃 sin2 𝜃
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= cos2 𝜃 × sin2 𝜃
𝑐𝑜𝑠4𝜃

sin2 𝜃
+

sin4 𝜃

cos2 𝜃
+ 3

= cos2 𝜃 × sin2 𝜃
cos6 𝜃 + sin6 𝜃 + 3 sin2 𝜃 cos2 𝜃

sin2 𝜃 cos2 𝜃

= cos6 𝜃 + sin6 𝜃 + 3 sin2 𝜃 cos2 𝜃

= cos2 𝜃 3 + 𝑠𝑖𝑛2 𝜃 3 + 3 sin2 𝜃 cos2 𝜃

= cos2 𝜃 + sin2 𝜃 3 − 3 cos2 𝜃 sin2 𝜃 (cos2 𝜃 + sin2 𝜃) + 3 sin2 𝜃 cos2 𝜃

= 13 − 3 cos2 𝜃 sin2 𝜃 1 + 3 sin2 𝜃 cos2 𝜃
= 1 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑= 𝑅. 𝐻. 𝑆

∵ 𝑎 + 𝑏 3 = 𝑎3 + 𝑏3 + 3𝑎𝑏(𝑎 + 𝑏)

𝑎3 + 𝑏3 = 𝑎 + 𝑏 3 − 3𝑎𝑏(𝑎 + 𝑏)

∵ 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠 2 𝜃 = 1

𝟏. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒊𝒆𝒔 𝒊) 𝒄𝒐𝒕 𝜽 + 𝒕𝒂𝒏 𝜽 = 𝒔𝒆𝒄 𝜽 𝒄𝒐𝒔𝒆𝒄 𝜽

𝐿. 𝐻. 𝑆 = 𝑐𝑜𝑡 𝜃 + 𝑡𝑎𝑛 𝜃

=
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
+

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
=

cos2 𝜃 + sin2 𝜃

sin 𝜃 . cos𝜃

=
1

sin 𝜃 . cos𝜃
=

1

cos𝜃
×

1

sin 𝜃

= sec 𝜃 . 𝑐𝑜𝑠𝑒𝑐 𝜃 = 𝑅𝐻𝑆

∵ cot 𝜃 =
cos 𝜃

sin 𝜃
∵ tan 𝜃 =

sin 𝜃

cos 𝜃

∵ sin2 𝜃 + cos2 𝜃 = 1

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

∵
1

𝑐𝑜𝑠 𝜃
= 𝑠𝑒𝑐 𝜃 ∵

1

𝑠𝑖𝑛 𝜃
= 𝑐𝑜𝑠𝑒𝑐 𝜃

𝒊𝒊) 𝒕𝒂𝒏𝟒𝜽 + 𝒕𝒂𝒏𝟐𝜽 = 𝒔𝒆𝒄𝟒𝜽 − 𝒔𝒆𝒄𝟐𝜽

𝐿. 𝐻. 𝑆 =tan4 𝜃 + tan2 𝜃

= tan2 𝜃 (tan2 𝜃 + 1) = sec2 𝜃 − 1 (sec2 𝜃)

= sec4 𝜃 − sec2 𝜃

∵ 1 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐2 𝜃

= 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

∵ 𝑡𝑎𝑛2 𝜃 = 𝑠𝑒𝑐 2 𝜃 − 1

𝟐. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒊𝒆𝒔 ∶ 𝒊)
𝟏 − 𝒕𝒂𝒏𝟐 𝜽

𝒄𝒐𝒕𝟐𝜽 − 𝟏
= 𝐭𝒂𝒏𝟐 𝜽

𝐿. 𝐻. 𝑆 =
1 − tan2 θ

cot2θ − 1

=
1 − tan2 θ

1
tan2 𝜃

− 1

=
1 − tan2 θ

1 − tan2 𝜃
tan2 𝜃

∵ 𝑐𝑜𝑡 𝜃 =
1

𝑡𝑎𝑛 𝜃
𝑐𝑜 𝑡 2 𝜃 =

1

𝑡𝑎𝑛2 𝜃

= 1 − tan2 θ ×
tan2 𝜃

1 − tan2 𝜃

= tan2 𝜃 = 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

⟹
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𝒊𝒊)
𝒄𝒐𝒔 𝜽

𝟏 + 𝒔𝒊𝒏 𝜽
= 𝒔𝒆𝒄 𝜽 − 𝒕𝒂𝒏 𝜽

𝐿. 𝐻. 𝑆 =
cos𝜃

1 + sin 𝜃
=

𝑐𝑜𝑠 𝜃

1 + 𝑠𝑖𝑛 𝜃
×

1 − 𝑠𝑖𝑛 𝜃

1 − 𝑠𝑖𝑛 𝜃

=
1 − sin 𝜃

cos𝜃

= 𝑅. 𝐻. 𝑆

∵ 1 − sin2 𝜃 = cos2 𝜃

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

=
𝑐𝑜𝑠 𝜃 (1 − 𝑠𝑖𝑛 𝜃)

1 − 𝑠𝑖𝑛2 𝜃
=

cos𝜃 (1 − sin 𝜃)

cos2 𝜃

=
1

cos𝜃
−

sin 𝜃

cos 𝜃
= sec 𝜃 − tan 𝜃

∵
1

𝑐𝑜𝑠 𝜃
= 𝑠𝑒𝑐 𝜃

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
𝐜𝐨𝐬𝜽

𝟑. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒊𝒆𝒔: 𝐢)
𝟏 + 𝐬𝐢𝐧 𝛉

𝟏 − 𝐬𝐢𝐧 𝛉
= 𝐬𝐞𝐜 𝛉 + 𝐭𝐚𝐧 𝛉

𝐿. 𝐻. 𝑆 =
1 + sin θ

1 − sin θ ∵ 1 − sin2 𝜃 = cos2 𝜃

=
1 + sin θ

1 − sin θ
×

1 + sin 𝜃

1 + sin 𝜃

=
1 + sin θ 2

12 − sin2θ

=
1 + sin θ 2

cos2𝜃

∵ 𝑎 + 𝑏 𝑎 − 𝑏 = 𝑎2 − 𝑏2

=
1 + sin 𝜃

cos𝜃
=

1

cos𝜃
+

sin 𝜃

cos 𝜃

= 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑= sec 𝜃 + tan 𝜃

∵
1

𝑐𝑜𝑠 𝜃
= 𝑠𝑒𝑐 𝜃

∵
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
= 𝑡𝑎𝑛 𝜃

=
1 + sin θ 2

1 − sin2θ

𝐢𝐢)
𝟏 + 𝐬𝐢𝐧 𝛉

𝟏 − 𝐬𝐢𝐧 𝛉
+

𝟏 − 𝐬𝐢𝐧 𝛉

𝟏 + 𝐬𝐢𝐧 𝛉
= 𝟐𝐬𝐞𝐜 𝛉

𝐿𝐻𝑆 =
1 + sin θ

1 − sin θ
+

1 − sin θ

1 + sin θ

= sec 𝜃 + tan 𝜃 + sec 𝜃 − tan 𝜃

= 2 sec 𝜃

= sec 𝜃 + tan 𝜃 + sec 𝜃 − tan 𝜃

= 𝑅𝐻𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

∵
𝟏 + 𝒔𝒊𝒏 𝜽

𝟏 − 𝒔𝒊𝒏 𝜽
= 𝒔𝒆𝒄 𝜽 + 𝒕𝒂𝒏 𝜽

(𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒑𝒓𝒆𝒗𝒊𝒐𝒖𝒔 𝒓𝒆𝒔𝒖𝒍𝒕)

∵
𝟏 − 𝒔𝒊𝒏 𝜽

𝟏 + 𝒔𝒊𝒏 𝜽
= 𝒔𝒆𝒄 𝜽 − 𝒕𝒂𝒏 𝜽

(𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒑𝒓𝒆𝒗𝒊𝒐𝒖𝒔 𝒓𝒆𝒔𝒖𝒍𝒕)
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𝟒. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒊𝒆𝒔 𝒊) 𝒔𝒆𝒄𝟔𝜽 = 𝒕𝒂𝒏𝟔𝜽 + 𝟑𝒕𝒂𝒏𝟐𝜽 𝒔𝒆𝒄𝟐 𝜽 + 𝟏

𝐿. 𝐻. 𝑆 =sec6 𝜃

∵ 1 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐2 𝜃

= sec2𝜃 3

= 13 + tan2𝜃 3 + 3(1)(tan2 𝜃)(1 + tan2 𝜃)

∵ 𝑎 + 𝑏 3 = 𝑎3 + 𝑏3 + 3𝑎𝑏(𝑎 + 𝑏)

= 1 + tan2 𝜃 3

= 1 + tan6 𝜃 + 3 tan2 𝜃 (1 + tan2 𝜃)

= 1 + tan6 𝜃 + 3 tan2 𝜃 sec2 𝜃

= 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

= 1 + tan2 𝜃 3

𝒊𝒊) 𝒔𝒊𝒏 𝜽 + 𝒔𝒆𝒄 𝜽 𝟐 + 𝒄𝒐𝒔 𝜽 + 𝒄𝒐𝒔𝒆𝒄 𝜽 𝟐 = 𝟏 + 𝒔𝒆𝒄 𝜽 + 𝒄𝒐𝒔𝒆𝒄 𝜽 𝟐

𝐿. 𝐻. 𝑆 = 𝑠𝑖𝑛 𝜃 + 𝑠𝑒𝑐 𝜃 2 + 𝑐𝑜𝑠 𝜃 + 𝑐𝑜𝑠𝑒𝑐 𝜃 2

= 𝑠𝑖𝑛2 𝜃 + 𝑠𝑒𝑐2 𝜃 + 2 𝑠𝑖𝑛 𝜃 . 𝑠𝑒𝑐 𝜃 + 𝑐𝑜𝑠2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2 𝑐𝑜𝑠 𝜃 . 𝑐𝑜𝑠𝑒𝑐 𝜃

= 𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃 + 𝑠𝑒𝑐2 𝜃 + 2 𝑠𝑖𝑛 𝜃 .
1

𝑐𝑜𝑠 𝜃
+ 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2 𝑐𝑜𝑠 𝜃 .

1

𝑠𝑖𝑛 𝜃

= 1 + 𝑠𝑒𝑐2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 +
2 𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
+

2 𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

= 1 + 𝑠𝑒𝑐2 𝜃 +
2 𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
+ 𝑐𝑜𝑠𝑒𝑐2𝜃 +

2 𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

= 1 + 𝑠𝑒𝑐2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
+

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

∵ 𝑎 + 𝑏 2 = 𝑎2 + 𝑏2 + 2𝑎𝑏

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃

∵ 𝑠𝑖 𝑛2𝜃 + 𝑐𝑜𝑠2 𝜃 = 1

= 1 + 𝑠𝑒𝑐2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2
𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠 𝜃 . 𝑠𝑖𝑛 𝜃

∵ 𝑠𝑖 𝑛2𝜃 + 𝑐𝑜𝑠2 𝜃 = 1

= 𝑅. 𝐻. 𝑆
𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

= 1 + 𝑠𝑒𝑐2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2
1

𝑐𝑜𝑠 𝜃 . 𝑠𝑖𝑛 𝜃

= 1 + 𝑠𝑒𝑐2 𝜃 + 𝑐𝑜𝑠𝑒𝑐2𝜃 + 2 𝑠𝑒𝑐 𝜃 𝑐𝑜𝑠𝑒𝑐 𝜃

= 1 + 𝑠𝑒𝑐 𝜃 + 𝑐𝑜𝑠𝑒𝑐 𝜃 2

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃

∵ 𝑎2 + 𝑏2 + 2𝑎𝑏 = 𝑎 + 𝑏 2

5. Prove the following identities 𝒊) 𝒔𝒆𝒄𝟒𝜽 𝟏 − 𝒔𝒊𝒏𝟒 𝜽 − 𝟐𝒕𝒂𝒏𝟐𝜽 = 𝟏

𝐿. 𝐻. 𝑆 = 𝑠𝑒𝑐4𝜃 1 − 𝑠𝑖𝑛4 𝜃 − 2𝑡𝑎𝑛2𝜃

=
1

𝑐𝑜𝑠4 𝜃
1 + 𝑠𝑖𝑛2 𝜃 . 1 − 𝑠𝑖𝑛2 𝜃 −

2𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃

∵ 𝒂𝟐 − 𝒃𝟐 = (𝒂 + 𝒃)(𝒂 − 𝒃)

= 𝑠𝑒𝑐4𝜃 12 − 𝑠𝑖𝑛2 𝜃 2 − 2𝑡𝑎𝑛2𝜃
∵ 𝒔𝒆𝒄 𝜽 =

𝟏

𝒄𝒐𝒔 𝜽
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∵ 𝒕𝒂𝒏 𝜽 =
𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽

= 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

∵ 𝟏 − 𝒔𝒊𝒏𝟐 𝜽 = 𝒄𝒐𝒔𝟐 𝜽

=
1 + 𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠4 𝜃
. 𝑐𝑜𝑠2 𝜃 −

2 𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃
=

1 + 𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃
−

2 𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃

=
1 + 𝑠𝑖𝑛2 𝜃 − 2 𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃
=

1 − 𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃
=

𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠2 𝜃
= 1

𝑐𝑜𝑠2 𝜃

1

𝒊𝒊)
𝒄𝒐𝒕 𝜽 − 𝒄𝒐𝒔 𝜽

𝒄𝒐𝒕 𝜽 + 𝒄𝒐𝒔 𝜽
=

𝒄𝒐𝒔𝒆𝒄 𝜽 − 𝟏

𝒄𝒐𝒔𝒆𝒄 𝜽 + 𝟏

𝐿. 𝐻. 𝑆 =

∵ 𝑐𝑜𝑡 𝜃 =
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃𝑐𝑜𝑡 𝜃 − 𝑐𝑜𝑠 𝜃

𝑐𝑜𝑡 𝜃 + 𝑐𝑜𝑠 𝜃
=

𝑐𝑜𝑠 𝜃
𝑠𝑖𝑛 𝜃

− 𝑐𝑜𝑠 𝜃

𝑐𝑜𝑠 𝜃
𝑠𝑖𝑛 𝜃

+ 𝑐𝑜𝑠 𝜃

=
cosθ

1
sin θ

− 1

cosθ
1

sin θ
+ 1

=

1
sin θ

− 1

1
sin θ

+ 1
=

𝑐𝑜𝑠𝑒𝑐 𝜃 − 1

𝑐𝑜𝑠𝑒𝑐 𝜃 + 1 = R.H. S

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

∵
1

𝑠𝑖𝑛 𝜃
= 𝑐𝑜𝑠𝑒𝑐 𝜃

𝟔. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒊𝒆𝒔 ∶ 𝒊)
𝒔𝒊𝒏 𝑨 − 𝒔𝒊𝒏 𝑩

𝒄𝒐𝒔 𝑨 + 𝒄𝒐𝒔 𝑩
+

𝒄𝒐𝒔 𝑨 − 𝒄𝒐𝒔 𝑩

𝒔𝒊𝒏 𝑨 + 𝒔𝒊𝒏 𝑩
= 𝟎

𝐿. 𝐻. 𝑆 =
∵ 𝑠𝑖𝑛 2 𝜃 + 𝑐𝑜𝑠2 𝜃 = 1

𝑠𝑖𝑛 𝐴 − 𝑠𝑖𝑛 𝐵

𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠 𝐵
+

𝑐𝑜𝑠 𝐴 − 𝑐𝑜𝑠 𝐵

𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐵

=
𝑠𝑖𝑛 𝐴 − 𝑠𝑖𝑛 𝐵 𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐵 + 𝑐𝑜𝑠 𝐴 − 𝑐𝑜𝑠 𝐵 𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠 𝐵

𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠 𝐵 𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐵

=
𝑠𝑖𝑛2 𝐴 − 𝑠𝑖𝑛2 𝐵 + 𝑐𝑜𝑠2 𝐴 − 𝑐𝑜𝑠2 𝐵

𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠 𝐵 𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐵
=

𝑠𝑖𝑛2 𝐴 − 𝑠𝑖𝑛2 𝐵 + 𝑐𝑜𝑠2 𝐴 − 𝑐𝑜𝑠2 𝐵

𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠 𝐵 𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐵

=
𝑠𝑖𝑛2 𝐴 + 𝑐𝑜𝑠2 𝐴 − (𝑠𝑖𝑛2 𝐵 + 𝑐𝑜𝑠2 𝐵)

𝑐𝑜𝑠 𝐴 + 𝑐𝑜𝑠 𝐵 𝑠𝑖𝑛 𝐴 + 𝑠𝑖𝑛 𝐵

∵ 𝑎 + 𝑏 𝑎 − 𝑏 = 𝑎2 − 𝑏2

= 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑= 0

=
0

cos A + cos B sin A + sin B
=

1 − 1

cos A + cos B sin A + sin B

𝒊𝒊)
𝒔𝒊𝒏𝟑 𝑨 + 𝒄𝒐𝒔𝟑𝑨

𝒔𝒊𝒏 𝑨 + 𝒄𝒐𝒔 𝑨
+

𝒔𝒊𝒏𝟑 𝑨 − 𝒄𝒐𝒔𝟑𝑨

𝒔𝒊𝒏 𝑨 − 𝒄𝒐𝒔 𝑨
= 𝟐

𝐿. 𝐻. 𝑆 =

∵ 𝑎3 + 𝑏3 = (𝑎 + 𝑏)(𝑎2 + 𝑏2 − 𝑎𝑏)
𝑠𝑖𝑛3 𝐴 + 𝑐𝑜𝑠3𝐴

𝑠𝑖𝑛 𝐴 + 𝑐𝑜𝑠 𝐴
+

𝑠𝑖𝑛3 𝐴 − 𝑐𝑜𝑠3𝐴

𝑠𝑖𝑛 𝐴 − 𝑐𝑜𝑠 𝐴 ∵ 𝑎3 − 𝑏3 = (𝑎 − 𝑏)(𝑎2 + 𝑏2 + 𝑎𝑏)
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= 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

=
(sin 𝐴 + cos 𝐴)(sin2 𝐴 − sin 𝐴 . 𝑐𝑜𝑠𝐴 + cos2 𝐴)

𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃

+
(sin 𝐴 − cos 𝐴)(sin2 𝐴 + sin 𝐴 . 𝑐𝑜𝑠𝐴 + cos2 𝐴)

𝑠𝑖𝑛 𝜃 − 𝑐𝑜𝑠 𝜃

= 𝑠𝑖𝑛2 𝐴 − 𝑠𝑖𝑛 𝐴 . 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠2 𝐴 + 𝑠𝑖𝑛2 𝐴 + 𝑠𝑖𝑛 𝐴 . 𝑐𝑜𝑠𝐴 + 𝑐𝑜𝑠2 𝐴

= sin2 𝐴 + cos2 𝐴 − sin 𝐴 . 𝑐𝑜𝑠𝐴 + sin2 𝐴 + cos2 𝐴 + sin 𝐴 . 𝑐𝑜𝑠𝐴

= 1 − sin 𝐴 . 𝑐𝑜𝑠𝐴 + 1 + sin 𝐴 . 𝑐𝑜𝑠𝐴= 2

∵ 𝑠𝑖 𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1

𝟕. 𝒊)𝑰𝒇 𝒔𝒊𝒏 𝜽 + 𝒄𝒐𝒔 𝜽 = 𝟑, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒂𝒏 𝜽 + 𝒄𝒐𝒕 𝜽 = 𝟏

𝑆𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠

∵ 𝑎 + 𝑏 2 = 𝑎2 + 𝑏2 + 2𝑎𝑏𝐺𝑖𝑣𝑒𝑛: sin 𝜃 + cos𝜃 = 3

sin 𝜃 + cos𝜃 2 = 3

𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃 + 2 𝑠𝑖𝑛 𝜃 . 𝑐𝑜𝑠 𝜃 = 3

1 + 2 sin 𝜃 . cos𝜃 = 3 2 sin 𝜃 . cos𝜃 = 3 − 1

2 sin 𝜃 . cos𝜃 = 2 𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃 = 1 … (1)

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶ 𝑡𝑎𝑛 𝜃 + 𝑐𝑜𝑡 𝜃 = 1

𝐿. 𝐻. 𝑆 = 𝑡𝑎𝑛 𝜃 + 𝑐𝑜𝑡 𝜃

∵
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
= 𝑡𝑎𝑛 𝜃 ∵

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
= 𝑐𝑜𝑡 𝜃

∵ 𝑠𝑖 𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1

⟹

=
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
+

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
=

𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃

𝑠𝑖𝑛 𝜃 . 𝑐𝑜𝑠 𝜃

∵ 𝑠𝑖 𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1

=
1

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

= 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

= 1=
1

1

⟹

𝒊𝒊)𝑰𝒇 𝟑 𝒔𝒊𝒏 𝜽 − 𝒄𝒐𝒔 𝜽 = 𝟎, 𝒕𝒉𝒆𝒏 𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒂𝒏 𝟑𝜽 =
𝟑 𝒕𝒂𝒏 𝜽 − 𝒕𝒂𝒏𝟑𝜽

𝟏 − 𝟑𝒕𝒂𝒏𝟐 𝜽
3 sin 𝜃 − 𝑐𝑜𝑠 𝜃 = 0𝐺𝑖𝑣𝑒𝑛:

3 sin 𝜃 = 𝑐𝑜𝑠 𝜃 ⟹ tan 𝜃 =
1

3
𝜃 = 30𝑜

∵ 𝒕𝒂𝒏 𝟑𝟎𝒐 =
𝟏

𝟑𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
=

1

3
⟹ ⟹

𝐿. 𝐻. 𝑆 =

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶ 𝑡𝑎𝑛 3𝜃 =
3 𝑡𝑎𝑛 𝜃 − 𝑡𝑎𝑛3𝜃

1 − 3𝑡𝑎𝑛2 𝜃

= 𝑡𝑎𝑛 3 30𝑜
𝑡𝑎𝑛 3𝜃

= 𝑡𝑎𝑛 90𝑜

𝐿. 𝐻. 𝑆 = ∞

𝑅. 𝐻. 𝑆 = =
3 𝑡𝑎𝑛 30𝑜 − 𝑡𝑎𝑛3(30𝑜 )

1 − 3𝑡𝑎𝑛2 (30𝑜 )

3 𝑡𝑎𝑛 𝜃 − 𝑡𝑎𝑛3𝜃

1 − 3𝑡𝑎𝑛2 𝜃
=

3
1

3
−

1

3

3

1 − 3
1

3

2

=
3 × 3 ×

1

3
−

1

3

3

1 − 3
1

3

2

1

3

3

=
1

3
×

1

3
×

1

3

=
1

3
×

1

3
=

1

3 3

=
3 −

1

3 3

1 − 3
1
3

=
3 −

1

3 3
1 − 1
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=
3 −

1

3 3
0

= ∞

𝐿. 𝐻. 𝑆 = 𝑅. 𝐻. 𝑆

𝟖. 𝒊) 𝑰𝒇
𝒄𝒐𝒔 𝜶

𝒄𝒐𝒔 𝜷
= 𝒎 𝒂𝒏𝒅

𝒄𝒐𝒔 𝜶

𝒔𝒊𝒏 𝜷
= 𝒏, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒎𝟐 + 𝒏𝟐 𝒄𝒐𝒔𝟐𝜷 = 𝒏𝟐

𝑆𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠

𝐺𝑖𝑣𝑒𝑛:
𝑐𝑜𝑠 𝛼

𝑐𝑜𝑠 𝛽
= 𝑚,

𝑐𝑜𝑠 𝛼

𝑠𝑖𝑛 𝛽
= 𝑛

cos2 𝛼

cos2 𝛽
= 𝑚2 ,

cos2 𝛼

sin2 𝛽
= 𝑛2

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶ 𝑚2 + 𝑛2 𝑐𝑜𝑠2𝛽 = 𝑛2

𝐿. 𝐻. 𝑆 = 𝑚2 + 𝑛2 𝑐𝑜𝑠2𝛽 =
𝑐𝑜𝑠2 𝛼

𝑐𝑜𝑠2 𝛽
+

𝑐𝑜𝑠2 𝛼

𝑠𝑖𝑛2 𝛽
𝑐𝑜𝑠2 𝛽

= cos2 𝛼
1

cos2 𝛽
+

1

sin2 𝛽
cos2 𝛽 = 𝑐𝑜𝑠2 𝛼

𝑠𝑖𝑛2 𝛽 + 𝑐𝑜𝑠2 𝛽

𝑐𝑜𝑠2 𝛽 . 𝑠𝑖𝑛2 𝛽
𝑐𝑜𝑠2 𝛽

= cos2 𝛼
1

cos2 𝛽 . sin2 𝛽
cos2 𝛽 = 𝑅. 𝐻. 𝑆=

cos2 𝛼

sin2 𝛽
= 𝑛2

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝟖. 𝒊)𝒊𝒇
𝒄𝒐𝒔 𝜶

𝒄𝒐𝒔 𝜷
= 𝒎 𝒂𝒏𝒅

𝒄𝒐𝒔 𝜶

𝒔𝒊𝒏 𝜷
= 𝒏, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒎𝟐 + 𝒏𝟐 𝒄𝒐𝒔𝟐𝜷 = 𝒏𝟐

𝑆𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

𝐺𝑖𝑣𝑒𝑛:
𝑐𝑜𝑠 𝛼

𝑐𝑜𝑠 𝛽
= 𝑚,

𝑐𝑜𝑠 𝛼

𝑠𝑖𝑛 𝛽
= 𝑛

cos2 𝛼

cos2 𝛽
= 𝑚2,

cos2 𝛼

sin2 𝛽
= 𝑛2 𝑚2 + 𝑛2 =

𝑐𝑜𝑠2 𝛼

𝑐𝑜𝑠2 𝛽
+

𝑐𝑜𝑠2 𝛼

𝑠𝑖𝑛2 𝛽

𝑚2 + 𝑛2 = 𝑐𝑜𝑠2 𝛼
1

𝑐𝑜𝑠2 𝛽
+

1

𝑠𝑖𝑛2 𝛽
𝑚2 + 𝑛2 = cos2 𝛼

sin2 𝛽 + cos2 𝛽

cos2 𝛽 . sin2 𝛽

𝑚2 + 𝑛2 = 𝑐𝑜𝑠2 𝛼
1

𝑐𝑜𝑠2 𝛽 𝑠𝑖𝑛2 𝛽 𝑚2 + 𝑛2 =
𝑐𝑜𝑠2 𝛼

𝑐𝑜𝑠2 𝛽 . 𝑠𝑖𝑛2 𝛽

𝑚2 + 𝑛2 =
1

𝑐𝑜𝑠2 𝛽
×

𝑐𝑜𝑠2 𝛼

𝑠𝑖𝑛2 𝛽
𝑚2 + 𝑛2 =

1

𝑐𝑜𝑠2 𝛽
× 𝑛2

𝑚2 + 𝑛2 𝑐𝑜𝑠2 𝛽 = 𝑛2

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

⟹

⟹

⟹

⟹
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𝒊𝒊)𝑰𝒇 𝒄𝒐𝒕 𝜽 + 𝒕𝒂𝒏 𝜽 = 𝒙 𝒂𝒏𝒅 𝒔𝒆𝒄 𝜽 − 𝒄𝒐𝒔𝜽 = 𝒚, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝒙𝟐𝒚
𝟐
𝟑 − 𝒙𝒚𝟐

𝟐
𝟑 = 𝟏

𝑥 = 𝑐𝑜𝑡 𝜃 + 𝑡𝑎𝑛 𝜃𝐺𝑖𝑣𝑒𝑛:
∵ 𝑐𝑜𝑡 𝜃 =

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃

𝑦 = 𝑠𝑒𝑐 𝜃 − 𝑐𝑜𝑠 𝜃

=
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
+

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
=

𝑐𝑜𝑠2 𝜃 + 𝑠𝑖𝑛2 𝜃

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

𝑥 =
1

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

=
1

𝑐𝑜𝑠 𝜃
− 𝑐𝑜𝑠 𝜃=

1 − 𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠 𝜃

𝑦 =
𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

∵ 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

∵ 1 − 𝑐𝑜𝑠2𝜃 = 𝑠𝑖𝑛2𝜃

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶

𝐿. 𝐻. 𝑆 =

𝑥2𝑦
2
3 − 𝑥𝑦2

2
3 = 1

1

𝑠𝑖𝑛2 𝜃 𝑐𝑜𝑠2 𝜃
×

𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠 𝜃

2
3

−
1

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃
×

𝑠𝑖𝑛4 𝜃

𝑐𝑜𝑠2 𝜃

2
3

𝑠𝑖𝑛3 𝜃

=
1

𝑐𝑜𝑠3 𝜃

2
3

−
𝑠𝑖𝑛3 𝜃

𝑐𝑜𝑠3 𝜃

2
3

= 𝑠𝑒𝑐3 𝜃
2
3 − 𝑡𝑎𝑛3 𝜃

2
3

= 𝑠𝑒𝑐2 𝜃 − 𝑡𝑎𝑛2 𝜃= 1

= 𝑅. 𝐻. 𝑆

∵ 𝟏 + 𝒕𝒂𝒏𝟐𝜽 = 𝒔𝒆𝒄𝟐𝜽

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝒔𝒆𝒄𝟐𝜽 − 𝒕𝒂𝒏𝟐𝜽 = 𝟏

𝟗. 𝒊)𝑰𝒇 𝒔𝒊𝒏 𝜽 + 𝒄𝒐𝒔 𝜽 = 𝒑 𝒂𝒏𝒅 𝒔𝒆𝒄 𝜽 + 𝒄𝒐𝒔𝒆𝒄 𝜽 = 𝒒, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝒒 𝒑𝟐 − 𝟏 = 𝟐𝒑

𝐺𝑖𝑣𝑒𝑛: 𝑝 = 𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃 ,

∵ 𝑠𝑖 𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1

𝑞 = sec 𝜃 + 𝑐𝑜𝑠𝑒𝑐 𝜃

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶ 𝑞(𝑝2 − 1) = 2𝑝

𝐿. 𝐻. 𝑆 =

= (𝑠𝑒𝑐 𝜃 + 𝑐𝑜𝑠𝑒𝑐 𝜃) 𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃 2 − 1

=
𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃

𝑐𝑜𝑠 𝜃 . 𝑠𝑖𝑛 𝜃
1 + 2 𝑠𝑖𝑛 𝜃 . 𝑐𝑜𝑠 𝜃 − 1

𝑞(𝑝2 − 1)

=
1

𝑐𝑜𝑠 𝜃
+

1

𝑠𝑖𝑛 𝜃
𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃 + 2 𝑠𝑖𝑛 𝜃 . 𝑐𝑜𝑠 𝜃 − 1

=
𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃

𝑐𝑜𝑠 𝜃 . 𝑠𝑖𝑛 𝜃
2 𝑠𝑖𝑛 𝜃 . 𝑐𝑜𝑠 𝜃

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

∵ 𝑐𝑜𝑠𝑒𝑐 𝜃 =
1

𝑠𝑖𝑛 𝜃

∵ 𝑎 + 𝑏 2 = 𝑎2 + 𝑏2 + 2𝑎𝑏

=
𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃

𝑐𝑜𝑠 𝜃 . 𝑠𝑖𝑛 𝜃
2 𝑠𝑖𝑛 𝜃 . 𝑐𝑜𝑠 𝜃 = 𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃 2

= 2 𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃 = 2𝑝 = 𝑅. 𝐻. 𝑆 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑
∵ 𝑝 = 𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃
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𝒊𝒊) 𝑰𝒇 𝒔𝒊𝒏 𝜽 𝟏 + 𝒔𝒊𝒏𝟐𝜽 = 𝒄𝒐𝒔𝟐𝜽,𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝒄𝒐𝒔𝟔𝜽 − 𝟒𝒄𝒐𝒔𝟒𝜽 + 𝟖𝒄𝒐𝒔𝟐𝜽 = 𝟒

𝐺𝑖𝑣𝑒𝑛: 𝑠𝑖𝑛 𝜃 1 + 𝑠𝑖𝑛2 𝜃 = 𝑐𝑜𝑠2 𝜃

𝑠𝑖𝑛 𝜃 + 𝑠𝑖𝑛3 𝜃 = 1 − 𝑠𝑖𝑛2 𝜃

𝑠𝑖𝑛 𝜃 + 𝑠𝑖𝑛3 𝜃 2 = 1 − 𝑠𝑖𝑛2 𝜃 2

𝑠𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒

∵ 𝑎 + 𝑏 2 = 𝑎2 + 𝑏2 + 2𝑎𝑏

𝑠𝑖𝑛2 𝜃 + 𝑠𝑖𝑛6 𝜃 + 2 𝑠𝑖𝑛4 𝜃 = 1 + 𝑠𝑖𝑛4 𝜃 − 2 𝑠𝑖𝑛2 𝜃

𝑠𝑖𝑛2 𝜃 + 𝑠𝑖𝑛6 𝜃 + 2 𝑠𝑖𝑛4 𝜃 − 𝑠𝑖𝑛4 𝜃 + 2 𝑠𝑖𝑛2 𝜃 = 1

3 𝑠𝑖𝑛2 𝜃 + 𝑠𝑖𝑛4 𝜃 + 𝑠𝑖𝑛6 𝜃 = 1

3 𝑠𝑖𝑛2 𝜃 + 𝑠𝑖𝑛2 𝜃 2 + 𝑠𝑖𝑛2 𝜃 3 = 1

∵ 𝑐𝑜𝑠 2𝜃 = 1 − 𝑠𝑖𝑛2 𝜃

3(1 − 𝑐𝑜𝑠2 𝜃) + 1 − 𝑐𝑜𝑠2 𝜃 2 + 1 − 𝑐𝑜𝑠2 𝜃 3 = 1

∵ 𝑎 − 𝑏 2 = 𝑎2 + 𝑏2 − 2𝑎𝑏

∵ 𝑎 − 𝑏 3 = 𝑎3 − 𝑏3 − 3𝑎2𝑏 + 3𝑎𝑏2

3 − 3 cos2 𝜃

𝑠𝑖𝑛2 𝜃 + 𝑠𝑖𝑛3 𝜃 2 + 2 𝑠𝑖𝑛 𝜃 𝑠𝑖𝑛3 𝜃 = 12 + 𝑠𝑖𝑛2 𝜃 2 − 2 1 𝑠𝑖𝑛2 𝜃

∵ 𝑠𝑖𝑛 2𝜃 = 1 − 𝑐𝑜𝑠 2 𝜃

+ 1 + cos4 𝜃 − 2 cos2 𝜃

+ 13 − 𝑐𝑜𝑠2 𝜃 3 − 3 1 2(cos2 𝜃) + 3 1 cos2 𝜃 2 = 1

3 − 3 cos2 𝜃 + 1 + cos4 𝜃 − 2 cos2 𝜃 + 1 − cos6 𝜃 + 3 cos4 𝜃 − 3 cos2 𝜃 = 1

5 − 8 𝑐𝑜𝑠2 𝜃+ 4 𝑐𝑜𝑠4 𝜃− 𝑐𝑜𝑠6 𝜃= 1

−8 cos2 𝜃 + 4 cos4 𝜃 − cos6 𝜃 = 1 − 5

−8 𝑐𝑜𝑠2 𝜃 + 4 𝑐𝑜𝑠4 𝜃 − 𝑐𝑜𝑠6 𝜃 = −4

8 𝑐𝑜𝑠2 𝜃 − 4 𝑐𝑜𝑠4 𝜃 + 𝑐𝑜𝑠6 𝜃 = 4

𝑐𝑜𝑠6 𝜃 − 4 𝑐𝑜𝑠4 𝜃 + 8 𝑐𝑜𝑠2 𝜃 = 4 𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑

𝟏𝟎) 𝑰𝒇
𝒄𝒐𝒔 𝜽

𝟏 + 𝒔𝒊𝒏 𝜽
=

𝟏

𝒂
, 𝒕𝒉𝒆𝒏 𝒑𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕

𝒂𝟐 − 𝟏

𝒂𝟐 + 𝟏
= 𝒔𝒊𝒏 𝜽

𝐺𝑖𝑣𝑒𝑛:
𝑐𝑜𝑠 𝜃

1 + 𝑠𝑖𝑛 𝜃
=

1

𝑎

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒 ∶
𝑎2 − 1

𝑎2 + 1
= 𝑠𝑖𝑛 𝜃

⟹

𝑎 =
1

𝑐𝑜𝑠 𝜃
+

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
𝑎 = 𝑠𝑒𝑐 𝜃 + 𝑡𝑎𝑛 𝜃

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃
∵ 𝑠𝑒𝑐 𝜃 =

1

𝑐𝑜𝑠 𝜃

𝐿. 𝐻. 𝑆 =
𝑎2 − 1

𝑎2 + 1
=

𝑠𝑒𝑐 𝜃 + 𝑡𝑎𝑛 𝜃 2 − 1

𝑠𝑒𝑐 𝜃 + 𝑡𝑎𝑛 𝜃 2 + 1

∵ 𝑎 + 𝑏 2 = 𝑎2 + 𝑏2 + 2𝑎𝑏

𝑎 =
1 + 𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

⟹

=
𝑠𝑒𝑐2 𝜃 + 𝑡𝑎𝑛2 𝜃 + 2 𝑠𝑒𝑐 𝜃 𝑡𝑎𝑛 𝜃 − 1

𝑠𝑒𝑐2 𝜃 + 𝑡𝑎𝑛2 𝜃 + 2 𝑠𝑒𝑐 𝜃 𝑡𝑎𝑛 𝜃 + 1

∵ 1 + 𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐2𝜃

𝑡𝑎𝑛2𝜃 = 𝑠𝑒𝑐2𝜃 − 1

=
1 + 𝑡𝑎𝑛2 𝜃 + 𝑡𝑎𝑛2 𝜃 + 2 𝑠𝑒𝑐 𝜃 𝑡𝑎𝑛 𝜃 − 1

𝑠𝑒𝑐2 𝜃 + 𝑠𝑒𝑐2 𝜃 − 1 + 2 𝑠𝑒𝑐 𝜃 𝑡𝑎𝑛 𝜃 + 1
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=
2 𝑡𝑎𝑛2 𝜃 + 2 𝑠𝑒𝑐 𝜃 𝑡𝑎𝑛 𝜃

2 𝑠𝑒𝑐2 𝜃 + 2 𝑠𝑒𝑐 𝜃 𝑡𝑎𝑛 𝜃
=

2 𝑡𝑎𝑛 𝜃 (𝑡𝑎𝑛 𝜃 + 𝑠𝑒𝑐 𝜃)

2 𝑠𝑒𝑐 𝜃 (𝑠𝑒𝑐 𝜃 + 𝑡𝑎𝑛 𝜃)

=
𝑡𝑎𝑛 𝜃

𝑠𝑒𝑐 𝜃

∵ 𝑡𝑎𝑛 𝜃 =
𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠 𝜃

∵ 𝑠𝑒𝑐 𝜃 =
1

𝑐𝑜𝑠 𝜃

=

𝑠𝑖𝑛 𝜃
𝑐𝑜𝑠 𝜃

1
𝑐𝑜𝑠 𝜃

= 𝑠𝑖𝑛 𝜃 = 𝑅. 𝐻. 𝑆

𝐻𝑒𝑛𝑐𝑒 𝑃𝑟𝑜𝑣𝑒𝑑
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Angle of depression and angle of elevation

𝑨𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏

If an object is above the horizontal line from our eyes we have to raise our 
head to view the object. In this process our eyes move through an angle
formed by the line of sight and horizontal line which is called the angle of 

elevation.

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟔.𝟐

If an object is below the horizontal line from the eye, we have to
lower our head to view the object. In this process our eyes moves
through an angle. This angle is called the angle of depression

Angle of depression : 

The angle of elevation of an object as seen by the observer is same as  
the angle of depression of the observer as seen from the object.

The angle of elevation = The angle of depression

𝜃1 = 𝜃2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟏𝟗. 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆 𝒕𝒉𝒆 𝒔𝒊𝒛𝒆 𝒐𝒇 ∠𝑩𝑨𝑪 𝒊𝒏 𝒕𝒉𝒆 𝒈𝒊𝒗𝒆𝒏 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆
𝒊 𝑰𝒏 𝜟 𝑨𝑩𝑪,

tan 𝜃 =

𝜃 = = tan−1 0.8

𝜃 = 38.7 ∵ tan 38.7𝑜 = 0.8011

∴ ∠𝐵𝐴𝐶 = 38.7𝑜

=
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑠𝑖𝑑𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑠𝑖𝑑𝑒

tan−1
4

5

𝐵𝐶

𝐴𝐵
=

4

5

𝒊𝒊 𝑰𝒏 𝜟 𝑨𝑩𝑪,

tan 𝜃 =

𝜃 =

= tan−1 2.66

= 69.4

∴ ∠𝐵𝐴𝐶 = 69.4𝑜

𝐴𝐵

𝐶

8
𝑐𝑚

𝜃𝑜

=
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑠𝑖𝑑𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑠𝑖𝑑𝑒

tan−1
8

3

3 𝑐𝑚

𝐵𝐶

𝐴𝐵
=

8

3

∵ tan 69.4𝑜 = 2.6604

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟎. 𝑨 𝒕𝒐𝒘𝒆𝒓 𝒔𝒕𝒂𝒏𝒅𝒔 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍𝒍𝒚 𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅.𝑭𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕
𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅,𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝟒𝟖𝒎 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒇𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓,𝒕𝒉𝒆

𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒊𝒔 𝟑𝟎𝒐 .𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇
𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓.
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𝑃𝑄

=

𝐼𝑛 Δ𝑃𝑄𝑅,

𝑃𝑄

𝑅𝑄

𝐿𝑒𝑡, = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟= ℎ 𝑚𝑒𝑡𝑒𝑟𝑠 𝑎𝑛𝑑 𝑄𝑅 = 48𝑚

tan 30𝑜 =

∠𝑃𝑅𝑄 = 30𝑜

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹
1

3

ℎ

48

48

3
= ℎ ⟹ ℎ =

48 × 3

3 × 3
⟹ ℎ =

48 3

3

16

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 16 3 𝑚
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟎. 𝑨 𝒌𝒊𝒕𝒆 𝒊𝒔 𝒇𝒍𝒚𝒊𝒏𝒈 𝒂𝒕 𝒂 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝟕𝟓 𝒎 𝒂𝒃𝒐𝒗𝒆 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅.
𝑻𝒉𝒆 𝒔𝒕𝒓𝒊𝒏𝒈 𝒂𝒕𝒕𝒂𝒄𝒉𝒆𝒅 𝒕𝒐 𝒕𝒉𝒆 𝒌𝒊𝒕𝒆 𝒊𝒔 𝒕𝒆𝒎𝒑𝒐𝒓𝒂𝒓𝒊𝒍𝒚 𝒕𝒊𝒆𝒅 𝒕𝒐 𝒂 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒕𝒉𝒆
𝒈𝒓𝒐𝒖𝒏𝒅.𝑻𝒉𝒆 𝒊𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒊𝒏𝒈 𝒘𝒊𝒕𝒉𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅 𝒊𝒔 𝟔𝟎°. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒊𝒏𝒈,𝒂𝒔𝒔𝒖𝒎𝒊𝒏𝒈 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆𝒓𝒆 𝒊𝒔 𝒏𝒐 𝒔𝒍𝒂𝒄𝒌 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒕𝒓𝒊𝒏𝒈.

𝐿𝑒𝑡, 𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑖𝑛𝑔𝐴𝐶 =

𝐴𝐵 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑘𝑖𝑡𝑒 𝑎𝑏𝑜𝑣𝑒 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑛𝑑 = 75 𝑚𝑒𝑡𝑒𝑟𝑠

𝐼𝑛 𝛥 𝐴𝐵𝐶, ∠𝐴𝐶𝐵 = 60𝑜

𝑠𝑖𝑛 𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝
𝑠𝑖𝑛 60𝑜 3

2
=

𝐴𝐵

𝐴𝐶
=

75

𝐴𝐶
⟹ ⟹

𝐴𝐶 =
75

3

× 2
=

150

3
×

3

3
3

150 3

3
=
50

50 3𝐴𝐶 =

∴ 𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑖𝑛𝑔 = 50 3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟏. 𝑻𝒘𝒐 𝒔𝒉𝒊𝒑𝒔 𝒂𝒓𝒆 𝒔𝒂𝒊𝒍𝒊𝒏𝒈 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒆𝒂 𝒐𝒏 𝒆𝒊𝒕𝒉𝒆𝒓 𝒔𝒊𝒅𝒆𝒔 𝒐𝒇 𝒂
𝒍𝒊𝒈𝒉𝒕𝒉𝒐𝒖𝒔𝒆. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒈𝒉𝒕𝒉𝒐𝒖𝒔𝒆 𝒂𝒔
𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒔𝒉𝒊𝒑𝒔 𝒂𝒓𝒆 𝟑𝟎°𝒂𝒏𝒅 𝟒𝟓° 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑰𝒇 𝒕𝒉𝒆 𝒍𝒊𝒈𝒉𝒕
−𝒉𝒐𝒖𝒔𝒆 𝒊𝒔 𝟐𝟎𝟎 𝒎 𝒉𝒊𝒈𝒉, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒔𝒉𝒊𝒑𝒔.

𝐶𝐷 𝑏𝑒 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑠ℎ𝑖𝑝𝑠
𝐴𝐵

𝐼𝑛 Δ 𝐵𝐴𝐶,

= 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑔ℎ𝑡 ℎ𝑜𝑢𝑠𝑒 = 200 𝑚

𝐿𝑒𝑡,

∠𝐴𝐶𝐵 = 30𝑜 𝑎𝑛𝑑 ∠𝐴𝐷𝐵 = 45𝑜

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
=

𝐴𝐵

𝐴𝐶
tan 30𝑜⟹

1

3
=

200

𝐴𝐶
⟹ 200 3𝐴𝐶 =

𝐼𝑛 Δ 𝐵𝐴𝐷,

=
𝐴𝐵

𝐴𝐷
tan 45𝑜

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹
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⟹1 =
200

𝐴𝐷
𝐴𝐷 = 200

𝐶𝐷 = 𝐶𝐴 + 𝐴𝐷 = 200 3 + 200

293

= 200( 3 + 1) = 200(1.732 + 1)

= 200(2.732) = 546.4

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑠ℎ𝑖𝑝𝑠 = 546.4 𝑚𝑒𝑡𝑒𝑟𝑠

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟐. 𝑭𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅,𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏
𝒐𝒇 𝒕𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎 𝒂𝒏𝒅 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓 𝒇𝒊𝒙𝒆𝒅 𝒂𝒕 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝟑𝟎 𝒎 𝒉𝒊𝒈𝒉
𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒂𝒓𝒆 𝟒𝟓° 𝒂𝒏𝒅 𝟔𝟎° 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓.

( 𝟑 = 𝟏. 𝟕𝟑𝟐)

∠𝐶𝑃𝐵 = 60𝑜 ∠𝐴𝑃𝐵 = 45𝑜

𝐴𝐵 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = 30 𝑚

𝐿𝑒𝑡, 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = ℎ 𝑚𝑒𝑡𝑒𝑟𝑠𝐴𝐶 =

𝑎𝑛𝑑

𝐼𝑛 Δ 𝐴𝐵𝑃, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
tan 45𝑜 =

𝐴𝐵

𝐵𝑃

1 =
30

𝐵𝑃

⟹

⟹ 30𝐵𝑃 =

𝐼𝑛 Δ 𝐶𝐵𝑃, tan 𝜃 =
𝐵𝐶

𝐵𝑃

=
30

tan 60𝑜 ℎ + 30

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹

⟹ 3 =
30

ℎ + 30

3 × 30 = 30 + ℎ ⟹ ℎ = 30 3 − 30

ℎ = 30( 3 − 1)

𝐶

𝑃𝐵

ℎ

𝟒𝟓𝒐

3
0

𝑚

𝐴

𝟔𝟎𝒐

30𝑚

ℎ
+

3
0

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 21.96 𝑚

(1.732 − 1)= 30 (0.732)= 30

ℎ = 21.96

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟑. 𝑨 𝑻𝑽 𝒕𝒐𝒘𝒆𝒓 𝒔𝒕𝒂𝒏𝒅𝒔 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍𝒍𝒚 𝒐𝒏 𝒂 𝒃𝒂𝒏𝒌 𝒐𝒇 𝒂 𝒄𝒂𝒏𝒂𝒍.
𝑻𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒊𝒔 𝒘𝒂𝒕𝒄𝒉𝒆𝒅 𝒇𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒕𝒉𝒆 𝒐𝒕𝒉𝒆𝒓 𝒃𝒂𝒏𝒌 𝒅𝒊𝒓𝒆𝒄𝒕𝒍𝒚
𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒕𝒐 𝒊𝒕. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒊𝒔 𝟓𝟖°.
𝑭𝒓𝒐𝒎 𝒂𝒏𝒐𝒕𝒉𝒆𝒓 𝒑𝒐𝒊𝒏𝒕 𝟐𝟎 𝒎 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒊𝒔 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈

𝒕𝒉𝒊𝒔 𝒑𝒐𝒊𝒏𝒕 𝒕𝒐 𝒕𝒉𝒆 𝒇𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑
𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒊𝒔 𝟑𝟎°. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒘𝒊𝒅𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆
𝒄𝒂𝒏𝒂𝒍. (𝒕𝒂𝒏 𝟓𝟖° = 𝟏. 𝟔𝟎𝟎𝟑)

𝐿𝑒𝑡, 𝐴𝐵 =

𝐶𝐷 =

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑇𝑉 𝑡𝑜𝑤𝑒𝑟

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑝𝑜𝑖𝑛𝑡𝑠 = 20 𝑚

𝐵𝐶 = 𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑛𝑎𝑙

𝐼𝑛 Δ 𝐴𝐵𝐶, =
𝐴𝐵

𝐵𝐶
tan 58𝑜tan 𝜃 =

𝑜𝑝𝑝

𝑎𝑑𝑗
⟹
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… (1)1.6003 =
𝐴𝐵

𝐵𝐶

𝐼𝑛 Δ 𝐴𝐵𝐷,

… (2)

=
𝐴𝐵

𝐵𝐶
tan 30𝑜

1

3
=

𝐴𝐵

𝐵𝐶 + 20

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹
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1.6003

1

3

=

𝐴𝐵

𝐵𝐶
𝐴𝐵

𝐵𝐶 + 20

⟹
1.6003

1

3

=
𝐴𝐵

𝐵𝐶
×

𝐵𝐶 + 20

𝐴𝐵

3 × 1.6003 =
𝐵𝐶 + 20

𝐵𝐶
⟹ =

𝐵𝐶

𝐵𝐶

20

𝐵𝐶
+1.732 × 1.6003

1 +
20

𝐵𝐶
2.7717 = ⟹ 2.7717 − 1 =

20

𝐵𝐶

1.7717 =
20

𝐵𝐶
𝐵𝐶⟹

20

1.7717
=

𝐵𝐶 = 11.28 𝑚 … (3)

∴ 𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑛𝑎𝑙 = 11.28 𝑚

(1) 1.6003 =
𝐴𝐵

𝐵𝐶
⟹

𝐴𝐵 𝐵𝐶= × 1.6003 = 11.28 × 1.6003

=18.05 𝑚

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 18.05 𝑚

𝐴𝐵

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟒. 𝑨𝒏 𝒂𝒆𝒓𝒐𝒑𝒍𝒂𝒏𝒆 𝒔𝒆𝒕𝒔 𝒐𝒇𝒇 𝒇𝒓𝒐𝒎 𝑮 𝒐𝒏 𝒂 𝒃𝒆𝒂𝒓𝒊𝒏𝒈 𝒐𝒇 𝟐𝟒°
𝒕𝒐𝒘𝒂𝒓𝒅𝒔 𝑯, 𝒂 𝒑𝒐𝒊𝒏𝒕 𝟐𝟓𝟎 𝒌𝒎 𝒂𝒘𝒂𝒚. 𝑨𝒕 𝑯 𝒊𝒕 𝒄𝒉𝒂𝒏𝒈𝒆𝒔 𝒄𝒐𝒖𝒓𝒔𝒆 𝒂𝒏𝒅 𝒉𝒆𝒂𝒅𝒔
𝒕𝒐𝒘𝒂𝒓𝒅𝒔 𝑱 𝒐𝒏 𝒂 𝒃𝒆𝒂𝒓𝒊𝒏𝒈 𝒐𝒇 𝟓𝟓° 𝒂𝒏𝒅 𝒂 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝟏𝟖𝟎 𝒌𝒎 𝒂𝒘𝒂𝒚.
𝒊 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑯 𝒕𝒐 𝒕𝒉𝒆 𝑵𝒐𝒓𝒕𝒉 𝒐𝒇 𝑮? (𝒊𝒊) 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑯 𝒕𝒐 𝒕𝒉𝒆 𝑬𝒂𝒔𝒕 𝒐𝒇 𝑮?
(𝒊𝒊𝒊) 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑱 𝒕𝒐 𝒕𝒉𝒆 𝑵𝒐𝒓𝒕𝒉 𝒐𝒇 𝑯? (𝒊𝒗) 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑱 𝒕𝒐 𝒕𝒉𝒆 𝑬𝒂𝒔𝒕 𝒐𝒇 𝑯?

𝐼𝑛 𝛥𝐺𝑂𝐻,

𝑐𝑜𝑠 24𝑜 =

0.9135 =

𝑂𝐺

𝐺𝐻

𝑂𝐺

250

𝑐𝑜𝑠 𝜃 =
𝑎𝑑𝑗

ℎ𝑦𝑝

(i) How far is H to the North of G?

⟹ 250𝑂𝐺 = 0.9135 ×

𝑂𝐺 = 228.38

⟹

𝐺
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𝐼𝑛 𝛥𝐺𝑂𝐻,

𝑠𝑖𝑛 24𝑜 ⟹ 0.4067 =
𝑂𝐻

250
=

𝑂𝐻

𝐺𝐻
𝑂𝐻 = 0.4067 × 250

𝑂𝐻 = 101.68

𝑠𝑖𝑛 𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝

𝒊𝒊 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑯 𝒕𝒐 𝒕𝒉𝒆 𝑬𝒂𝒔𝒕 𝒐𝒇 𝑮?

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝐻 𝑡𝑜 𝑡ℎ𝑒 𝐸𝑎𝑠𝑡 𝑜𝑓 𝐺 = 101.68 𝑘𝑚

295

𝒊𝒊𝒊 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑱 𝒕𝒐 𝒕𝒉𝒆 𝑵𝒐𝒓𝒕𝒉 𝒐𝒇 𝑯?

𝐼𝑛 𝛥𝐻𝐼𝐽,

𝑠𝑖𝑛 11𝑜 ⟹ 0.1908 =
𝐼𝐽

180
=

𝐼𝐽

𝐻𝐽
𝐼𝐽 = 0.1908 × 180

𝐼𝐽 = 34.34

𝑠𝑖𝑛 𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝐽 𝑡𝑜 𝑡ℎ𝑒 𝑁𝑜𝑟𝑡ℎ 𝑜𝑓 𝐻 = 34.34 𝑘𝑚

(𝒊𝒗) 𝑯𝒐𝒘 𝒇𝒂𝒓 𝒊𝒔 𝑱 𝒕𝒐 𝒕𝒉𝒆 𝑬𝒂𝒔𝒕 𝒐𝒇 𝑯?

𝐼𝑛 Δ𝐻𝐼𝐽,

cos 11𝑜 ⟹ 0.9816 =
𝐻𝐼

180
=

𝐻𝐼

𝐻𝐽
× 180𝐻𝐼 = 0.9816

𝐻𝐼 =176.69

cos 𝜃 =
𝑎𝑑𝑗

ℎ𝑦𝑝

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝐽 𝑡𝑜 𝑡ℎ𝑒 𝐸𝑎𝑠𝑡 𝑜𝑓 𝐻 = 176.69 𝑘𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟓. 𝑻𝒘𝒐 𝒕𝒓𝒆𝒆𝒔 𝒂𝒓𝒆 𝒔𝒕𝒂𝒏𝒅𝒊𝒏𝒈 𝒐𝒏 𝒇𝒍𝒂𝒕 𝒈𝒓𝒐𝒖𝒏𝒅. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇
𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒃𝒐𝒕𝒉 𝒕𝒉𝒆 𝒕𝒓𝒆𝒆𝒔 𝒇𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 𝑿 𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅
𝒊𝒔 𝟒𝟎°. 𝑰𝒇 𝒕𝒉𝒆 𝒉𝒐𝒓𝒊𝒛𝒐𝒏𝒕𝒂𝒍 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑿 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒎𝒂𝒍𝒍𝒆𝒓 𝒕𝒓𝒆𝒆 𝒊𝒔

𝟖 𝒎 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒕𝒓𝒆𝒆𝒔 𝒊𝒔 𝟐𝟎𝒎.𝒄𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆
𝒊 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝑿 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒎𝒂𝒍𝒍𝒆𝒓 𝒕𝒓𝒆𝒆

(𝒊𝒊) 𝒕𝒉𝒆 𝒉𝒐𝒓𝒊𝒛𝒐𝒏𝒕𝒂𝒍 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒕𝒓𝒆𝒆𝒔.(𝒄𝒐𝒔 𝟒𝟎° = 𝟎. 𝟕𝟔𝟔𝟎)

𝑖 𝐼𝑛 Δ 𝑋𝐶𝐷

𝐴𝐵 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑖𝑔𝑔𝑒𝑟 𝑡𝑟𝑒𝑒
𝐶𝐷 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑚𝑎𝑙𝑙𝑒𝑟 𝑡𝑟𝑒𝑒

cos 𝜃 =
𝑎𝑑𝑗

ℎ𝑦𝑝

cos 45𝑜 0.7660 =
8

𝑋𝐷
=

𝐶𝑋

𝑋𝐷
⟹

⟹

⟹

⟹

𝑋𝐷 =
8

0.7660
⟹ 𝑋𝐷 = 10.44

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑋 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑡𝑜𝑝 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑚𝑎𝑙𝑙𝑒𝑟 𝑡𝑟𝑒𝑒, 𝑋𝐷 = 10.44 𝑘𝑚



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝑰𝒏 𝜟 𝑿𝑨𝑩 cos 𝜃 =
𝑎𝑑𝑗

ℎ𝑦𝑝

cos 40𝑜
=

𝐴𝑋

𝐵𝑋
0.7660 =

𝐴𝐶 + 𝐶𝑋

𝐵𝐷 + 𝐷𝑋

0.7660 =
𝐴𝐶 + 8

20 + 10.44

0.7660 × 30.44

⟹

0.7660 =
𝐴𝐶 + 8

30.44

= 𝐴𝐶 + 8 23.32 = 𝐴𝐶 + 8

23.32 − 8=𝐴𝐶 𝐴𝐶 = 15.32

∴ 𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑡𝑟𝑒𝑒𝑠 = 15.32𝑚

⟹

⟹

⟹
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𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓 𝒇𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏
𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅, 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝟑𝟎𝒎 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒇𝒐𝒐𝒕 𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕

𝟏𝟎 𝟑 𝒎.

𝑖 𝐼𝑛 Δ 𝐴𝐵𝐶

𝜃 𝜃 = 30𝑜

∴ ∠𝐶𝐴𝐵 = 30𝑜

×
3

3
tan 𝜃 =

10 3

30
=

3

3

tan 𝜃 = =tan 𝜃

tan−1
1

3
= ⟹

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

3

3 3

1

3
⟹

𝟐. 𝑨 𝒓𝒐𝒂𝒅 𝒊𝒔 𝒇𝒍𝒂𝒏𝒌𝒆𝒅 𝒐𝒏 𝒆𝒊𝒕𝒉𝒆𝒓 𝒔𝒊𝒅𝒆 𝒃𝒚 𝒄𝒐𝒏𝒕𝒊𝒏𝒖𝒐𝒖𝒔 𝒓𝒐𝒘𝒔 𝒐𝒇 𝒉𝒐𝒖𝒔𝒆𝒔 𝒐𝒇

𝒉𝒆𝒊𝒈𝒉𝒕 𝟒 𝟑 𝒘𝒊𝒕𝒉 𝒏𝒐 𝒔𝒑𝒂𝒄𝒆 𝒊𝒏 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆𝒎.𝑨 𝒑𝒆𝒅𝒆𝒔𝒕𝒓𝒊𝒂𝒏 𝒊𝒔 𝒔𝒕𝒂𝒏𝒅𝒊𝒏𝒈
𝒐𝒏 𝒕𝒉𝒆 𝒎𝒆𝒅𝒊𝒂𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒐𝒂𝒅 𝒇𝒂𝒄𝒊𝒏𝒈 𝒓𝒐𝒘 𝒉𝒐𝒖𝒔𝒆.𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏
𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒑𝒆𝒅𝒆𝒔𝒕𝒓𝒊𝒂𝒏 𝒕𝒐 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒐𝒖𝒔𝒆 𝒊𝒔 𝟑𝟎°. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒘𝒊𝒅𝒕𝒉 𝒐𝒇
𝒕𝒉𝒆 𝒓𝒐𝒂𝒅.

𝐴𝐵 =

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑤 ℎ𝑜𝑢𝑠𝑒𝑠 = 4 3𝑚

𝐿𝑒𝑡,

𝑃𝐵 =

𝐼𝑛 Δ𝑃𝐵𝐶,

𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑎𝑑

𝑃 = 𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵

𝐵𝐶 =

1

3

=
𝐵𝐶

𝑃𝐵

=
4 3

𝑥

tan 30𝑜

𝑃𝐴 = 𝑥 𝑚𝑒𝑡𝑒𝑟𝑠

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝑥 =

⟹

4 3 = 4 × 3× 3
𝟑

⟹



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑥 = 12 𝑚

𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑎𝑑 = 2𝑥
= 2(12)
= 𝐴𝐵

∴ 𝑊𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑎𝑑 = 24 𝑚
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𝟑. 𝑻𝒐 𝒂 𝒎𝒂𝒏 𝒔𝒕𝒂𝒏𝒅𝒊𝒏𝒈 𝒐𝒖𝒕𝒔𝒊𝒅𝒆 𝒉𝒊𝒔 𝒉𝒐𝒖𝒔𝒆, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇
𝒕𝒉𝒆 𝒕𝒐𝒑 𝒂𝒏𝒅 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒂 𝒘𝒊𝒏𝒅𝒐𝒘 𝒂𝒓𝒆 𝟔𝟎° 𝒂𝒏𝒅 𝟒𝟓° 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑰𝒇 𝒕𝒉𝒆

𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒎𝒂𝒏 𝒊𝒔 𝟏𝟖𝟎 𝒄𝒎 𝒂𝒏𝒅 𝒊𝒇 𝒉𝒆 𝒊𝒔 𝟓 𝒎 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒘𝒂𝒍𝒍,

𝒘𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒊𝒏𝒅𝒐𝒘?( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝑀𝑁 =

𝐵𝑃 = 𝑥

ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑛 = 180 𝑐𝑚 = 1.8 𝑚

𝑂𝑁 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑀𝑎𝑛 & 𝑊𝑎𝑙𝑙 = 5𝑚

𝑇𝐵 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑤𝑖𝑛𝑑𝑜𝑤 = 𝑦

𝐼𝑛 𝛥𝑃𝑀𝐵,

⟹1

=
𝐵𝑃

𝑀𝑃

=
𝑥

5

𝑡𝑎𝑛 45𝑜

𝑥 = 5… (1)

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐼𝑛 𝛥𝑃𝑀𝑇, =
𝑃𝑇

𝑃𝑀

=
𝑃𝐵 + 𝐵𝑇

𝑃𝑀

𝑡𝑎𝑛 60𝑜

=
𝑥 + 𝑦

5

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹

⟹

=
5 + 𝑦

5
3 = 5 + 𝑦5 3

𝑦 = 5 3 − 5 = 5( 3 − 1)

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑖𝑛𝑑𝑜𝑤 = 3.66 𝑚

= 5(1.732 − 1)= 5(0.732)
𝑦 = 3.66

⟹

𝟒. 𝑨 𝒔𝒕𝒂𝒕𝒖𝒆 𝟏. 𝟔 𝒎 𝒕𝒂𝒍𝒍 𝒔𝒕𝒂𝒏𝒅𝒔 𝒐𝒏 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒑𝒆𝒅𝒆𝒔𝒕𝒂𝒍. 𝑭𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏
𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒂𝒕𝒖𝒆 𝒊𝒔 𝟔𝟎° 𝒂𝒏𝒅
𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒑𝒐𝒊𝒏𝒕 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆

𝒑𝒆𝒅𝒆𝒔𝒕𝒂𝒍 𝒊𝒔 𝟒𝟎°. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒆𝒅𝒆𝒔𝒕𝒂𝒍.

(𝒕𝒂𝒏 𝟒𝟎° = 𝟎. 𝟖𝟑𝟗𝟏, 𝟑 = 𝟏. 𝟕𝟑𝟐)



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

= 1.6 𝑚

= 𝑦 𝑚
𝐵𝐶 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑒𝑑𝑒𝑠𝑡𝑎𝑙 = 𝑥 𝑚

𝐴𝐶 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑡𝑎𝑡𝑢𝑒

𝐵𝐷 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝐷 𝑎𝑛𝑑 𝑝𝑒𝑑𝑒𝑠𝑡𝑎𝑙

𝐼𝑛 ΔBCD,

… (1)

=
𝐵𝐶

𝐵𝐷
=

𝑥

𝑦
tan 40𝑜

0.8391⟹

𝑦 =
𝑥

0.8391

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐼𝑛 ΔBAD, ∠𝐵𝐷𝐴 = 60𝑜
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… (2)

3

=
𝐴𝐵

𝐵𝐷

=
𝑦

tan 60𝑜

𝐴𝐶 + 𝐵𝐶
3 =

𝑥 + 1.6

𝑦

𝑦 =
3

𝑥 + 1.6

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐹𝑟𝑜𝑚 1 & (2) =
𝑥

0.8391
𝑥 + 1.6

3
3𝑥 = 0.8391(𝑥 + 1.6)

3𝑥 = 0.8391𝑥 + (1.6 × 0.8391) 3𝑥 = 0.8391𝑥 + 1.343

⟹

⟹

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑒𝑑𝑒𝑠𝑡𝑎𝑙, 𝑥 = 1.5𝑚

3𝑥 − 0.8391𝑥 = 1.343 3 − 0.8391 𝑥 = 1.343

𝑥 =
1.343

3 − 0.8391
=

1.343

1.732 − 0.8391

𝑥 = 1.504𝑚

=
1.343

0.8929

⟹

⟹

𝟓. 𝑨 𝒇𝒍𝒂𝒈 𝒑𝒐𝒍𝒆 ‘𝒉’ 𝒎𝒆𝒕𝒓𝒆𝒔 𝒊𝒔 𝒐𝒏 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒅𝒐𝒎𝒆 𝒐𝒇
𝒓𝒂𝒅𝒊𝒖𝒔 ‘𝒓’ 𝒎𝒆𝒕𝒓𝒆𝒔.𝑨 𝒎𝒂𝒏 𝒊𝒔 𝒔𝒕𝒂𝒏𝒅𝒊𝒏𝒈 𝟕 𝒎 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒅𝒐𝒎𝒆.𝑺𝒆𝒆𝒊𝒏𝒈
𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆 𝒂𝒕 𝒂𝒏 𝒂𝒏𝒈𝒍𝒆 𝟒𝟓° 𝒂𝒏𝒅 𝒎𝒐𝒗𝒊𝒏𝒈 𝟓 𝒎 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆
𝒅𝒐𝒎𝒆 𝒂𝒏𝒅 𝒔𝒆𝒆𝒊𝒏𝒈 𝒕𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆 𝒂𝒕 𝒂𝒏 𝒂𝒏𝒈𝒍𝒆 𝟑𝟎°. 𝑭𝒊𝒏𝒅
𝒊 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆 (𝒊𝒊) 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒅𝒐𝒎𝒆.

𝐼𝑛 Δ𝐴𝐶𝐷,

=
𝐴𝐶

𝐶𝐷
tan 45𝑜 1 =

ℎ + 𝑟

𝑟 + 7
⟹

𝑟 + 7 = ℎ + 𝑟 ⟹ ℎ = 7

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒 = 7𝑚
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𝐼𝑛 ΔBCE,

⟹

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
=

𝐵𝐶

𝐶𝐸
tan 30𝑜

=
1

3

𝑟

𝑟 + 7 + 5
=

𝑟

𝑟 + 12

1

3

⟹

299

3 𝑟 = 𝑟 + 12 ⟹3 𝑟 − 𝑟 = 12 𝑟 3 − 1 = 12

×
3 + 1

3 + 1
𝑟 =

12

3 − 1
=

12 3 + 1

3
2

− 12

⟹

𝑟 =
12 3 + 1

3 − 1
=

12 3 + 1

2

𝟔

= 6 3 + 1

= 6 × 2.732

𝑟 = 16.39 𝑚

= 6 (1.732 + 1)

∴ 𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑑𝑜𝑚𝑒 = 16.39 𝑚

𝟔. 𝑻𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝟏𝟓 𝒎 𝒉𝒊𝒈𝒉 𝒕𝒐𝒘𝒆𝒓 𝒎𝒂𝒌𝒆𝒔 𝒂𝒏 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝟔𝟎°
𝒘𝒊𝒕𝒉 𝒕𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒂𝒏 𝒆𝒍𝒆𝒄𝒕𝒓𝒐𝒏𝒊𝒄 𝒑𝒐𝒍𝒆 𝒂𝒏𝒅 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝟑𝟎°
𝒘𝒊𝒕𝒉 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄 𝒑𝒐𝒍𝒆?

𝐼𝑛 𝛥 𝐴𝐷𝐵,

𝐿𝑒𝑡, 𝐴𝐵 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 15 𝑚
𝐶𝐷 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒 =

𝐴𝐸 = and 𝐵𝐷 = 𝐸𝐶 = 𝑦

𝐵𝐸 = 𝑥𝑚

15 − 𝑥

=
𝐴𝐵

𝐵𝐷
𝑡𝑎𝑛 60𝑜 =

15

𝑦
3

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹

… (1)

=𝑦
15

3
×

3

3
=

15 3

3

5 3

𝐼𝑛 Δ 𝐴𝐶𝐸, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

5

𝑦 =

=
𝐴𝐸

𝐸𝐶
tan 30𝑜 =

15

𝑦

1

3

− 𝑥

= 15𝑦 − 𝑥

⟹

3 ( ) =5 3 15− 𝑥3 ( )

5 = 15− 𝑥

⟹

⟹ 𝑥 = 15 − 5 𝑥 = 10

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒 = 10 𝑚

∵ 𝑦 = 5 3

⟹
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𝟕. 𝑨 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍 𝒑𝒐𝒍𝒆 𝒇𝒊𝒙𝒆𝒅 𝒕𝒐 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒊𝒏 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝟏: 𝟗 𝒃𝒚 𝒂
𝒎𝒂𝒓𝒌 𝒐𝒏 𝒊𝒕 𝒘𝒊𝒕𝒉 𝒍𝒐𝒘𝒆𝒓 𝒑𝒂𝒓𝒕 𝒔𝒉𝒐𝒓𝒕𝒆𝒓 𝒕𝒉𝒂𝒏 𝒕𝒉𝒆 𝒖𝒑𝒑𝒆𝒓 𝒑𝒂𝒓𝒕.𝑰𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐
𝒑𝒂𝒓𝒕𝒔 𝒔𝒖𝒃𝒕𝒆𝒏𝒅 𝒆𝒒𝒖𝒂𝒍 𝒂𝒏𝒈𝒍𝒆𝒔 𝒂𝒕 𝒂 𝒑𝒍𝒂𝒄𝒆 𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅,𝟐𝟓 𝒎 𝒂𝒘𝒂𝒚
𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒃𝒂𝒔𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆, 𝒘𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆

𝐼𝑛 𝛥𝐴𝐵𝐷, 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

=
𝐴𝐵

𝐵𝐷
𝑡𝑎𝑛 2𝜃𝑜 =

10𝑥

25

𝐿𝑒𝑡, 𝐴𝐵 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒

𝐼𝑛 𝛥𝐵𝐶𝐷,

𝐶 𝑖𝑠 𝑎 𝑝𝑜𝑖𝑛𝑡 𝑜𝑛 𝐴𝐵 𝑤ℎ𝑖𝑐ℎ 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑖𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 1: 9 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡

𝐴𝐶 = 9𝑥 𝐵𝐶 = 𝑥 (∵ 𝑙𝑜𝑤𝑒𝑟 𝑝𝑎𝑟𝑡 𝑖𝑠 𝑠ℎ𝑜𝑟𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 𝑢𝑝𝑝𝑒𝑟 𝑝𝑎𝑟𝑡)𝑎𝑛𝑑

𝐵𝐷 = 25 𝑚 = 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

=
𝐵𝐶

𝐵𝐷
𝑡𝑎𝑛 𝜃𝑜 =

𝑥

25
𝑡𝑎𝑛 𝜃𝑜

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝑡𝑎𝑛 2𝜃𝑜

⟹

⟹

300

2𝑥
25

1 −
𝑥2

252

=
2𝑥

5

⟹
2

𝑥
25

1 −
𝑥

25

2
=

2𝑥

5

2 tan 𝜃

1 − tan2 𝜃
=

10𝑥

25

=
𝑥

25
𝑤ℎ𝑒𝑟𝑒 tan 𝜃𝑜

⟹

2𝑥
25

252 − 𝑥2

252

=
2𝑥

5
25

⟹2𝑥

252 − 𝑥2

25

=
2𝑥

5

1

252 − 𝑥2

25

=
1

5
⟹

25

252 − 𝑥2 =
1

5

252 − 𝑥2 = 125 ⟹ = 252 −125𝑥2

𝑥2 = 625 − 125 𝑥2 = 500

⟹ 𝑥 = 10 5

⟹

𝑥2 = 100 × 5
∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒

= 10 = 100 5𝑚

10𝑥=

× 10 5

𝟖. 𝑨 𝒕𝒓𝒂𝒗𝒆𝒍𝒍𝒆𝒓 𝒂𝒑𝒑𝒓𝒐𝒂𝒄𝒉𝒆𝒔 𝒂 𝒎𝒐𝒖𝒏𝒕𝒂𝒊𝒏 𝒐𝒏 𝒉𝒊𝒈𝒉𝒘𝒂𝒚.𝑯𝒆 𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒔 𝒕𝒉𝒆
𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒕𝒐 𝒕𝒉𝒆 𝒑𝒆𝒂𝒌 𝒂𝒕 𝒆𝒂𝒄𝒉 𝒎𝒊𝒍𝒆𝒔𝒕𝒐𝒏𝒆. 𝑨𝒕 𝒕𝒘𝒐 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆
𝒎𝒊𝒍𝒆𝒔𝒕𝒐𝒏𝒆𝒔 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒅 𝒂𝒓𝒆 𝟒° 𝒂𝒏𝒅 𝟖°.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇

𝒕𝒉𝒆 𝒑𝒆𝒂𝒌 𝒊𝒇 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒎𝒊𝒍𝒆𝒔𝒕𝒐𝒏𝒆𝒔 𝒊𝒔 𝟏 𝒎𝒊𝒍𝒆.
(𝒕𝒂𝒏 𝟒° = 𝟎. 𝟎𝟔𝟗𝟗, 𝒕𝒂𝒏 𝟖° = 𝟎. 𝟏𝟒𝟎𝟓)
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𝐿𝑒𝑡, 𝑃𝐺 =

𝑀1 ,𝑀2

𝐼𝑛 𝛥𝑃𝐺𝑀2

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑀1𝑀2 = 1 𝑚𝑖𝑙𝑒

= 𝑀𝑖𝑙𝑒 𝑠𝑡𝑜𝑛𝑒𝑠

𝐺𝑀2

… (1)

=
𝑃𝐺

𝐺𝑀2

𝑡𝑎𝑛 8𝑜 =
ℎ

𝑦
𝑡𝑎𝑛 8𝑜⟹

𝑦 =
ℎ

𝑡𝑎𝑛 8𝑜

ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑜𝑢𝑛𝑡𝑎𝑖𝑛 = ℎ 𝑚𝑖𝑙𝑒𝑠

= 𝑦 𝑚𝑖𝑙𝑒𝑠

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐼𝑛 Δ𝑃𝐺𝑀1
tan 𝜃 =

𝑜𝑝𝑝

𝑎𝑑𝑗

301

⟹

∴ 𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

𝑦 + 1 =
ℎ

tan 4𝑜 ⟹ 𝑦 =
ℎ

tan 4𝑜 − 1

=
ℎ

𝑦 + 1
tan 4𝑜

=
𝑃𝐾

tan 4𝑜

𝑀1𝑀2 + 𝐺𝑀2

… … … (2)

ℎ

tan 8𝑜 =
ℎ

tan 4𝑜 − 1
ℎ

tan 4𝑜 −
ℎ

tan 8𝑜 = 1⟹

ℎ
1

tan 4𝑜 −
1

tan 8𝑜 = 1 ℎ
tan 8𝑜 − tan 4𝑜

tan 8𝑜 . tan 4𝑜 = 1⟹

ℎ =
1

tan 8𝑜 − tan 4𝑜

tan 8𝑜 . tan 4𝑜

ℎ =
tan 8𝑜 tan 4𝑜

tan 8𝑜 − tan 4𝑜

ℎ =
0.14 × 0.07

0.14 − 0.07 ℎ =
0.0098

0.07
ℎ = 0.14 𝑚𝑖𝑙𝑒𝑠

⟹

⟹
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟔. 𝑨 𝒑𝒍𝒂𝒚𝒆𝒓 𝒔𝒊𝒕𝒕𝒊𝒏𝒈 𝒐𝒏 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟐𝟎 𝒎
𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒔 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒃𝒂𝒍𝒍 𝒍𝒚𝒊𝒏𝒈 𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅 𝒂𝒔 𝟔𝟎°.
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒇𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒃𝒂𝒍𝒍.

(√𝟑 = 𝟏. 𝟕𝟑𝟐)

2
0

𝑚

60𝑜

𝐵

𝐶

𝐴𝑥

𝐿𝑒𝑡, 𝐴𝐵 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑓𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑏𝑎𝑙𝑙 = 𝑥 𝑚𝑒𝑡𝑒𝑟𝑠

𝐵𝐶 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 20 𝑚

= 60𝑜∠𝐶𝐴𝐵

60𝑜

𝐼𝑛 𝛥 𝐴𝐵𝐶,

3 =
20

𝑥
𝑡𝑎𝑛 60𝑜 =

𝐵𝐶

𝐴𝐵

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹

𝑥 =
20

3
×

3

3
=

20 × 3

3

𝑥 = 11.54

=
20 × 1.732

3

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑓𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑏𝑎𝑙𝑙 = 11.54 𝑚

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟔.𝟑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟕. 𝑻𝒉𝒆 𝒉𝒐𝒓𝒊𝒛𝒐𝒏𝒕𝒂𝒍 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒘𝒐 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈𝒔 𝒊𝒔
𝟏𝟒𝟎 𝒎. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒘𝒉𝒆𝒏
𝒔𝒆𝒆𝒏 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒊𝒔 𝟑𝟎° . 𝑰𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆
𝒇𝒊𝒓𝒔𝒕 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒊𝒔 𝟔𝟎 𝒎,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈.

( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝐿𝑒𝑡, 𝐶𝐷 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = ℎ 𝑚𝑒𝑡𝑒𝑟

𝐴𝐵 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = 60 𝑚 = 𝑀𝐷

𝐵𝐷 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑏𝑢𝑖𝑑𝑖𝑛𝑔𝑠 = 140 𝑚 = 𝐴𝑀

∠𝐶𝐴𝑀 = 30𝑜

𝐼𝑛 𝛥 𝐴𝑀𝐶, 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

1

3
=

𝐶𝑀

140
𝑡𝑎𝑛 30𝑜 =

𝐶𝑀

𝐴𝑀
⟹

×
3

3
𝐶𝑀 =

140

3
𝐶𝑀 =

140 × 3

3
⟹

𝐶𝑀 =
140 × 1.732

3

𝐶𝑀 = 80.78 𝑚

ℎ = 𝐶𝑀 + 𝑀𝐷 = 80.78 + 60 = 140.78
∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = 140.78 𝑚

= 𝐶𝐷∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔

302
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟖. 𝑭𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓 𝟓𝟎 𝒎 𝒉𝒊𝒈𝒉,𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇
𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒂𝒏𝒅 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒂 𝒕𝒓𝒆𝒆 𝒂𝒓𝒆 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒐 𝒃𝒆 𝟑𝟎°

𝒂𝒏𝒅 𝟒𝟓° 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒓𝒆𝒆. ( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝐵

𝐴

5
0

𝑚

𝐶

𝐷

𝒚

𝑀
𝟑𝟎𝒐

𝟒𝟓𝒐

𝑥

𝟑𝟎𝒐
𝟒𝟓𝒐

𝒚

𝑥

𝐿𝑒𝑡, 𝐶𝐷 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑒𝑒 = 𝑦 𝑚𝑒𝑡𝑒𝑟𝑠
𝐵𝐷 =𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑟𝑒𝑒 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 𝑥 𝑚𝑒𝑡𝑒𝑟𝑠

= 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 50 𝑚𝑒𝑡𝑒𝑟𝑠𝐴𝐵

∠𝐴𝐶𝑀 = 30𝑜, ∠𝐴𝐷𝐵 = 45𝑜

𝐼𝑛 Δ𝐴𝐵𝐷,

⟹ 1 =
50

𝑥
tan 45𝑜 =

𝐴𝐵

𝐵𝐷

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹ 𝑥 = 50

𝐼𝑛 Δ𝐴𝑀𝐶, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

tan 30𝑜 =
𝐴𝑀

𝐶𝑀
⟹

1

3
=

𝐴𝑀

50

𝐴𝑀 =
50

3
×

3

3
⟹ 𝐴𝑀 =

50 3

3
=

50 × 1.732

3

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑒𝑒 = 𝐶𝐷 = 𝑀𝐵 = 𝐴𝐵 − 𝐴𝑀

= 50 − 28.85

𝐴𝑀 = 28.85 𝑚

𝐶𝐷 = 21.15 𝑚
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟐𝟗. 𝑨𝒔 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝟔𝟎 𝒎 𝒉𝒊𝒈𝒉 𝒍𝒊𝒈𝒉𝒕 𝒉𝒐𝒖𝒔𝒆
𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒔𝒆𝒂 𝒍𝒆𝒗𝒆𝒍, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒘𝒐 𝒔𝒉𝒊𝒑𝒔 𝒂𝒓𝒆 𝟐𝟖°

𝒂𝒏𝒅 𝟒𝟓°. 𝑰𝒇 𝒐𝒏𝒆 𝒔𝒉𝒊𝒑 𝒊𝒔 𝒆𝒙𝒂𝒄𝒕𝒍𝒚 𝒃𝒆𝒉𝒊𝒏𝒅 𝒕𝒉𝒆 𝒐𝒕𝒉𝒆𝒓 𝒐𝒏 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒔𝒊𝒅𝒆 𝒐𝒇
𝒕𝒉𝒆 𝒍𝒊𝒈𝒉𝒕𝒉𝒐𝒖𝒔𝒆,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒔𝒉𝒊𝒑𝒔.
(𝒕𝒂𝒏 𝟐𝟖° = 𝟎. 𝟓𝟑𝟏𝟕)

𝐿𝑒𝑡, 𝐴𝐵 = 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑠ℎ𝑖𝑝𝑠

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑔ℎ𝑡ℎ𝑜𝑢𝑠𝑒𝐶𝐷 = = 60 𝑚𝑒𝑡𝑒𝑟𝑠

∠𝐷𝐴𝐶 = 28𝑜, ∠𝐷𝐵𝐶 = 45𝑜

𝐼𝑛 Δ𝐷𝐶𝐵, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹ tan 45𝑜

=
𝐷𝐶

𝐵𝐶
⟹ 1 =

60

𝑥

𝑥 = 60 𝑚

𝐼𝑛 Δ𝐷𝐶𝐴, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹ tan 28𝑜 =

𝐷𝐶

𝐴𝐶

0.5137 =
60

𝐴𝐶
⟹ 𝐴𝐶 =

60

0.5317
𝐴𝐶 = 112.85

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑠ℎ𝑖𝑝𝑠 = 𝐴𝐵= 𝐴𝐶 − 𝐵𝐶

= 52.85 𝑚= 112.85 − 60 303
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟑𝟎. 𝑨 𝒎𝒂𝒏 𝒊𝒔 𝒘𝒂𝒕𝒄𝒉𝒊𝒏𝒈 𝒂 𝒃𝒐𝒂𝒕 𝒔𝒑𝒆𝒆𝒅𝒊𝒏𝒈 𝒂𝒘𝒂𝒚 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑
𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓. 𝑻𝒉𝒆 𝒃𝒐𝒂𝒕 𝒎𝒂𝒌𝒆𝒔 𝒂𝒏 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝟔𝟎° 𝒘𝒊𝒕𝒉 𝒕𝒉𝒆
𝒎𝒂𝒏’𝒔 𝒆𝒚𝒆 𝒘𝒉𝒆𝒏 𝒂𝒕 𝒂 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝟐𝟎𝟎 𝒎 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓. 𝑨𝒇𝒕𝒆𝒓 𝟏𝟎
𝒔𝒆𝒄𝒐𝒏𝒅𝒔, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒃𝒆𝒄𝒐𝒎𝒆𝒔 𝟒𝟓°. 𝑾𝒉𝒂𝒕 𝒊𝒔

𝒕𝒉𝒆 𝒂𝒑𝒑𝒓𝒐𝒙𝒊𝒎𝒂𝒕𝒆 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒐𝒂𝒕 𝒊𝒏
𝒌𝒎

𝒉𝒓
, 𝒂𝒔𝒔𝒖𝒎𝒊𝒏𝒈 𝒕𝒉𝒂𝒕 𝒊𝒕 𝒊𝒔

𝒔𝒂𝒊𝒍𝒊𝒏𝒈 𝒊𝒏 𝒔𝒕𝒊𝒍𝒍 𝒘𝒂𝒕𝒆𝒓? ( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝐿𝑒𝑡, 𝐴𝐵 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟
𝐵𝐶 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑏𝑜𝑎𝑡 = 200𝑚

∠𝐴𝐶𝐵 = 60𝑜 , ∠𝐴𝐷𝐵 = 45𝑜

𝐼𝑛 Δ𝐴𝐵𝐶, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹ tan 60𝑜

=
𝐴𝐵

𝐵𝐶
⟹ 3 =

𝐴𝐵

200

𝐴𝐵 = 200 3 … (1)

𝐼𝑛 Δ𝐴𝐵𝐷, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

1 =
200 3

𝐵𝐷

⟹ tan 45𝑜=
𝐴𝐵

𝐵𝐷

… (2)𝐵𝐷 = 200 3⟹

𝐶𝐷 = 𝐵𝐷 − 𝐵𝐶
= 200 3 − 200 = 200( 3 − 1)

= 200(1.732 − 1) = 200 × 0.732

𝐶𝐷 = 146.4

𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝐶𝐷 𝑖𝑛 10 𝑠𝑒𝑐𝑜𝑛𝑑𝑠

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝐶𝐷 = 146.4 𝑚

∴ 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑎𝑡 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑖𝑚𝑒
=

146.4

10
= 14.64 𝑚/𝑠

= 14.64 ×

1
1000

1
60 × 60

= 14.64 ×

1
1000

1
3600

= 14.64 ×
3600

1000
𝑘𝑚/ℎ𝑟

= 14.64 ×
3600

1000
𝑘𝑚/ℎ𝑟 = 14.64 × 3.6𝑘𝑚/ℎ𝑟

= 52.704 𝑘𝑚/ℎ𝑟

𝟏. 𝑭𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒓𝒐𝒄𝒌 𝟓𝟎 𝟑 m 𝒉𝒊𝒈𝒉,𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒂
𝒄𝒂𝒓 𝒐𝒏 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅 𝒊𝒔 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒐 𝒃𝒆 𝟑𝟎°. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒂𝒓
𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒓𝒐𝒄𝒌.

𝐵𝐶 = 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑟𝑜𝑐𝑘
= 𝑥 𝑚𝑒𝑡𝑒𝑟𝑠

𝐴𝐵 = = 50 3 𝑚𝑒𝑡𝑒𝑟𝑠𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑐𝑘
304
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∠𝐴𝐶𝐵 = 30𝑜

𝐼𝑛 Δ 𝐴𝐵𝐶, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹ tan 30𝑜 =

𝐴𝐵

𝐵𝐶

=
50 3

𝑥

1

3
⟹ 𝑥 = 50 3 × 3

3

𝑥 = 50 × 3 ⟹

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑟𝑜𝑐𝑘 = 150 𝑚

𝑥 = 150

𝟐. 𝑻𝒉𝒆 𝒉𝒐𝒓𝒊𝒛𝒐𝒏𝒕𝒂𝒍 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒘𝒐 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈𝒔 𝒊𝒔 𝟕𝟎 𝒎.𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆
𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒘𝒉𝒆𝒏 𝒔𝒆𝒆𝒏 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑
𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒊𝒔 𝟒𝟓°. 𝑰𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒊𝒔

𝟏𝟐𝟎𝒎, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈.

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 1𝑠𝑡 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = 𝐶𝐷 = 𝑥 𝑚𝑒𝑡𝑒𝑟𝐿𝑒𝑡, = 𝐸𝐵
𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 2𝑛𝑑𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = 𝐴𝐵 = 120 𝑚𝑒𝑡𝑒𝑟
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔𝑠 = 𝐵𝐷 = 𝐸𝐶 = 70 𝑚

𝐴𝐶𝐸 = 45𝑜

𝐼𝑛 Δ𝐴𝐸𝐶,

70 =⟹

=
𝐴𝐸

𝐸𝐶
tan 45𝑜

=
𝐴𝐵

𝐸𝐶
− 𝐸𝐵

120
70
− 𝑥

1 = 120 − 𝑥

⟹𝑥 = 120 − 70 𝑥 = 50

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 1𝑠𝑡 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 = 50 𝑚𝑒𝑡𝑒𝑟𝑠

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝟑. 𝑭𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝟔𝟎 𝒎 𝒉𝒊𝒈𝒉,𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇
𝒕𝒉𝒆 𝒕𝒐𝒑 𝒂𝒏𝒅 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒂 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍 𝒍𝒂𝒎𝒑 𝒑𝒐𝒔𝒕 𝒂𝒓𝒆 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒐 𝒃𝒆 𝟑𝟖°

𝒂𝒏𝒅 𝟔𝟎° 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒂𝒎𝒑 𝒑𝒐𝒔𝒕.( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟
𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡 = 𝑦 𝑚𝑒𝑡𝑒𝑟𝑠

= 𝐴𝐵 = 50 𝑚𝑒𝑡𝑒𝑟𝑠
= 𝐷𝐶 = 𝐸𝐵

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 𝑥 𝑚𝑒𝑡𝑒𝑟𝑠= 𝐵𝐶 = 𝐷𝐸

𝐿𝑒𝑡,

∠𝐴𝐶𝐵 = 60𝑜 ∠𝐴𝐷𝐸 = 38𝑜𝑎𝑛𝑑

𝐼𝑛 Δ𝐴𝐶𝐵, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹=
𝐴𝐵

𝐵𝐶
tan 60𝑜

=
60

𝑥
3

𝑥 =
60 3

3

20

⟹ 𝑥 = 20 3 … (1)

𝑥 =
60

3
×

3

3
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𝐼𝑛 Δ𝐴𝐷𝐸, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

tan 38𝑜 =
𝐴𝐸

𝐸𝐷

0.7813 =
60 − 𝑦

𝑥
𝑥 =

60 − 𝑦

0.7813

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡 = 32.94 𝑚

⟹ tan 38𝑜 =
60 − 𝑦

𝑥

⟹ … (2)

𝐹𝑟𝑜𝑚 1 & (2)

20 3 =
60 − 𝑦

0.7813
⟹ 20 3 × 0.7813 = 60 − 𝑦

20 ×1.732 × 0.7813 = 60 − 𝑦 ⟹ 34.64 × 0.7813 = 60 − 𝑦

⟹ 𝑦 =27.06 = 60 − 27.06

𝑦 = 32.94 𝑚

60 − 𝑦

𝟒. 𝑨𝒏 𝒂𝒆𝒓𝒐𝒑𝒍𝒂𝒏𝒆 𝒂𝒕 𝒂𝒏 𝒂𝒍𝒕𝒊𝒕𝒖𝒅𝒆 𝒐𝒇 𝟏𝟖𝟎𝟎 𝒎 𝒇𝒊𝒏𝒅 𝒕𝒉𝒂𝒕 𝒕𝒘𝒐 𝒃𝒐𝒂𝒕𝒔 𝒂𝒓𝒆
𝒔𝒂𝒊𝒍𝒊𝒏𝒈 𝒕𝒐𝒘𝒂𝒓𝒅𝒔 𝒊𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒅𝒊𝒓𝒆𝒄𝒕𝒊𝒐𝒏. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇
𝒕𝒉𝒆 𝒃𝒐𝒂𝒕𝒔 𝒂𝒔 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒂𝒆𝒓𝒐𝒑𝒍𝒂𝒏𝒆 𝒂𝒓𝒆 𝟔𝟎° 𝒂𝒏𝒅 𝟑𝟎°

𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒃𝒐𝒂𝒕𝒔. ( 𝟑 = 𝟏. 𝟕𝟑𝟐)
𝐿𝑒𝑡, 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑏𝑜𝑎𝑡 ∶ 𝐶𝐷 = 𝑥

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑛𝑑 =𝐴𝐵 = 1800 𝑚
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐵𝐶 = 𝑦

∠𝐴𝐶𝐵 = 60𝑜 ∠𝐴𝐷𝐵 = 30𝑜𝑎𝑛𝑑

𝐼𝑛 Δ𝐴𝐶𝐵, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

tan 60𝑜 =
𝐴𝐵

𝐵𝐶
⟹ =

1800

𝑦
3 ⟹ 𝑦 =

1800

3

𝑦 =
1800

3
×

3

3
⟹ 𝑦 =

1800 3

3

600

⟹ 𝑦 = 600 3… (1)

𝐼𝑛 Δ𝐴𝐷𝐵, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝑡𝑎𝑛 30𝑜 =
𝐴𝐵

𝐵𝐷
⟹ =

1800

𝑦 + 𝑥

1

3

𝑦 + 𝑥 = 1800 × 3 … (2)

𝐹𝑟𝑜𝑚 1 & (2)

600 3 + 𝑥 = 1800 3

𝑥 = 1800 3 − 600 3

𝑥 = 1200 3 = 1200 × 1.732
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𝑥 = 2078.4
∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑏𝑜𝑎𝑡𝑠 = 2078.4 𝑚

𝟓. 𝑭𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒍𝒊𝒈𝒉𝒕𝒉𝒐𝒖𝒔𝒆, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒘𝒐 𝒔𝒉𝒊𝒑𝒔
𝒐𝒏 𝒕𝒉𝒆 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒔𝒊𝒅𝒆𝒔 𝒐𝒇 𝒊𝒕 𝒂𝒓𝒆 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒕𝒐 𝒃𝒆 𝟑𝟎° 𝒂𝒏𝒅 𝟔𝟎°. 𝑰𝒇 𝒕𝒉𝒆

𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒈𝒉𝒕𝒉𝒐𝒖𝒔𝒆 𝒊𝒔 𝒉 𝒎𝒆𝒕𝒆𝒓𝒔 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒍𝒊𝒏𝒆 𝒋𝒐𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒔𝒉𝒊𝒑𝒔
𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒇𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒈𝒉𝒕𝒉𝒐𝒖𝒔𝒆,𝒔𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒔𝒉𝒊𝒑𝒔 𝒊𝒔
𝟒𝒉

𝟑
𝒎

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑔ℎ𝑡 ℎ𝑜𝑢𝑠𝑒 = 𝐴𝐷
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐵 𝑎𝑛𝑑 𝐷 𝑖𝑠

𝐷𝐶 = 𝑥 𝑚𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐷 𝑎𝑛𝑑 𝐶 𝑖𝑠

= ℎ 𝑚𝑒𝑡𝑒𝑟𝑠

𝐵𝐷 = 𝑦 𝑚

𝑇𝑜 𝑝𝑟𝑜𝑣𝑒:

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑠ℎ𝑖𝑝𝑠 𝑖𝑠 𝑥 + 𝑦 =
4ℎ

3

∠𝐴𝐵𝐷 = 30𝑜 ,𝐼𝑛 Δ𝐴𝐵𝐷,

𝑡𝑎𝑛 30𝑜 =
ℎ

𝑥

1

3
⟹

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

=
𝐴𝐷

𝐵𝐷
⟹ 𝑥 = ℎ 3 … (1)

𝐼𝑛 Δ𝐴𝐶𝐷,

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝑡𝑎𝑛 60𝑜 3=
𝐴𝐷

𝐶𝐷
⟹ =

ℎ

𝑦

… (2)𝑦 =
ℎ

3

𝐴𝑑𝑑𝑖𝑛𝑔 1 & (2)

𝑥 + 𝑦 = ℎ 3 +
ℎ

3
=

+ ℎℎ 3 × 3

3

3

=
ℎℎ × 3 +

3
=

3ℎ + ℎ

3
4ℎ

3
𝑥 + 𝑦 =

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑡𝑤𝑜 𝑠ℎ𝑖𝑝𝑠, 𝑥 + 𝑦 =
4ℎ

3

∠𝐴𝐶𝐻 = 60𝑜,
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𝐶 → 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑢𝑛𝑡𝑎𝑖𝑛 𝑎𝑛𝑑
𝑃 → 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑓𝑡 𝑎𝑓𝑡𝑒𝑟 2 𝑚𝑖𝑛𝑢𝑡𝑒𝑠
𝐿𝑒𝑡,

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑓𝑡 = 𝐴𝐵 = 90 𝑓𝑡
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐴 𝑎𝑛𝑑 𝑃 = 𝐴𝑃 = 𝑥 𝑓𝑡

𝐵𝐶 = 30 3𝑓𝑡

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑓𝑜𝑢𝑛𝑡𝑎𝑖𝑛 & 𝑡ℎ𝑒 𝑙𝑖𝑓𝑡 𝑖𝑠

= 90 − 𝑥 𝑓𝑡𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑃 𝑎𝑛𝑑 𝐵 𝑖𝑠 𝑃𝐵
𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑟𝑒𝑎𝑐ℎ 𝑓𝑟𝑜𝑚 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝐴 𝑡𝑜 𝑃= 2 𝑚𝑖𝑛.

𝐼𝑛 Δ𝑃𝐵𝐶, ∠𝑃𝐶𝐵 = 30𝑜 , 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝑡𝑎𝑛 30𝑜 =
𝑃𝐵

𝐵C

=
90

30 3

1

3

− 𝑥 90

30
1 =

− 𝑥

30 = 90 − 𝑥 𝑥 = 90 − 30⟹

𝑥 = 60

⟹

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐴 𝑎𝑛𝑑 𝑃 𝑖𝑠 𝐴𝑃 = 60𝑓𝑡

∴ 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑓𝑡 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑚𝑜𝑣𝑒𝑑

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
=

60
2

30 𝑓𝑡/𝑚𝑖𝑛∴ 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑓𝑡 =

𝟔. 𝑨 𝒍𝒊𝒇𝒕 𝒊𝒏 𝒂 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟗𝟎 𝒇𝒆𝒆𝒕 𝒘𝒊𝒕𝒉 𝒕𝒓𝒂𝒏𝒔𝒑𝒂𝒓𝒆𝒏𝒕 𝒈𝒍𝒂𝒔𝒔 𝒘𝒂𝒍𝒍𝒔
𝒊𝒔 𝒅𝒆𝒔𝒄𝒆𝒏𝒅𝒊𝒏𝒈 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈.𝑨𝒕 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈

, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒕𝒐 𝒂 𝒇𝒐𝒖𝒏𝒕𝒂𝒊𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒈𝒂𝒓𝒅𝒆𝒏 𝒊𝒔 𝟔𝟎°. 𝑻𝒘𝒐
𝒎𝒊𝒏𝒖𝒕𝒆𝒔 𝒍𝒂𝒕𝒆𝒓,𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒓𝒆𝒅𝒖𝒄𝒆𝒔 𝒕𝒐 𝟑𝟎°. 𝑰𝒇 𝒕𝒉𝒆

𝒇𝒐𝒖𝒏𝒕𝒂𝒊𝒏 𝒊𝒔 𝟑𝟎 𝟑 𝒇𝒆𝒆𝒕 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒆𝒏𝒕𝒓𝒂𝒏𝒄𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒇𝒕,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒑𝒆𝒆𝒅
𝒐𝒇 𝒕𝒉𝒆 𝒍𝒊𝒇𝒕 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒅𝒆𝒔𝒄𝒆𝒏𝒅𝒊𝒏𝒈.
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟑𝟏 𝑭𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝟏𝟐 𝒎 𝒉𝒊𝒈𝒉 𝒃𝒖𝒊𝒍𝒅𝒊𝒏𝒈,𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇
𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒄𝒂𝒃𝒍𝒆 𝒕𝒐𝒘𝒆𝒓 𝒊𝒔 𝟔𝟎° 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇
𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒊𝒕𝒔 𝒇𝒐𝒐𝒕 𝒊𝒔 𝟑𝟎°. 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓.

∠𝐶𝑂𝐷 = 60𝑜 ,

∠𝑂𝐵𝐴 = 30𝑜 ,

𝑂𝐴 = 12 𝑚𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑢𝑙𝑑𝑖𝑛𝑔 𝑖𝑠

𝐼𝑛 Δ𝑂𝐷𝐶,

… (1)

𝐵𝐶 = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 𝑡𝑜𝑤𝑒𝑟 = ℎ 𝑚𝑒𝑡𝑒𝑟𝑠

3 =
𝐶𝐷

𝑂𝐷

ℎ − 12

𝑥
tan 60𝑜 = ⟹

𝑂𝐷 =
ℎ − 12

3

𝐷𝐶 = ℎ − 12

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐼𝑛 Δ𝑂𝐴𝐵, 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
𝑂𝐴

𝐴𝐵
𝑡𝑎𝑛 30𝑜 = ⟹

1

3
=

12

𝑥

𝑎𝑛𝑑 𝐴𝐵 = 𝑂𝐷 = 𝑥

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟔.𝟒

ℎ − 12

3

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

𝑥 = 12 3 … (2)

= 12 3 ℎ − 12 = 12 3 × 3

ℎ − 12 = 12 × 3 ℎ − 12 = 36

ℎ = 36 + 12

∴ 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 𝑡𝑜𝑤𝑒𝑟 = 48 𝑚

⟹

⟹

⟹ ℎ = 48

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟑𝟏 𝑨 𝒑𝒐𝒍𝒆 𝟓 𝒎 𝒉𝒊𝒈𝒉 𝒊𝒔 𝒇𝒊𝒙𝒆𝒅 𝒐𝒏 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒕𝒐𝒘𝒆𝒓. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆
𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒍𝒆 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅 𝒇𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 ‘𝑨’ 𝒐𝒏 𝒕𝒉𝒆

𝒈𝒓𝒐𝒖𝒏𝒅 𝒊𝒔 𝟔𝟎° 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒕𝒐 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 ‘𝑨’ 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆

𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒊𝒔 𝟒𝟓°. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓. 𝟑 = 𝟏. 𝟕𝟑𝟐

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟𝑖𝑠 𝐴𝐵 = 𝑦

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 𝑖𝑠 𝐵𝐶 = 𝑥

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑙𝑒 𝑖𝑠 𝐷𝐶 = 5𝑚

𝐼𝑛 Δ𝐴𝐵𝐶, ∠𝐶𝐴𝐵 = 45𝑜 , 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

… (1)

1 =
𝐵𝐶

𝐴𝐵

𝑥

𝑦
tan 45𝑜 =

𝑥 = 𝑦

⟹

𝐼𝑛 Δ𝐴𝐵𝐷,∠𝐷𝐴𝐵 = 60𝑜 , 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝
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𝐵𝐷

𝐴𝐵
𝑡𝑎𝑛 60𝑜 = ⟹ 3 =

𝑥 + 5
𝑦

3𝑥 = 𝑥 + 5

3𝑥 − 𝑥 = 5 ⟹ 3 − 1 𝑥 = 5

3 𝑦 = 𝑥 + 5

𝑠𝑢𝑏 𝑦 = 𝑥 𝑖𝑛 2

… (2)

⟹ 𝑥 =
5

3 − 1

𝑥 =
5

3 − 1
×

3 + 1

3 + 1
=

5( 3 + 1)

3
2

− 12
=

5( 3 + 1)

3 − 1

𝑥 =
5( 3 + 1)

2
=

5(1.732 + 1)

2
=

5(2.732)

2

1.366

𝑥 = 6.83 𝑚

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓𝑡ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 = 6.83 𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟔. 𝟑𝟐 𝑭𝒓𝒐𝒎 𝒂 𝒘𝒊𝒏𝒅𝒐𝒘 𝒉 𝒎𝒆𝒕𝒓𝒆𝒔 𝒉𝒊𝒈𝒉 𝒂𝒃𝒐𝒗𝒆 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅 𝒐𝒇 𝒂
𝒉𝒐𝒖𝒔𝒆 𝒊𝒏 𝒂 𝒔𝒕𝒓𝒆𝒆𝒕, 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒂𝒏𝒅 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑
𝒂𝒏𝒅 𝒕𝒉𝒆 𝒇𝒐𝒐𝒕 𝒐𝒇 𝒂𝒏𝒐𝒕𝒉𝒆𝒓 𝒉𝒐𝒖𝒔𝒆 𝒐𝒏 𝒕𝒉𝒆 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒔𝒊𝒅𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒓𝒆𝒆𝒕 𝒂𝒓𝒆

𝜽𝟏𝒂𝒏𝒅 𝜽𝟐 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝒉𝒐𝒖𝒔𝒆

𝒊𝒔 𝒉 𝟏 +
𝒄𝒐𝒕 𝜽𝟐

𝒄𝒐𝒕 𝜽𝟏

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑠𝑖𝑑𝑒 ℎ𝑜𝑢𝑠𝑒𝑃𝑄 =

𝑃𝐴 = 𝑥 𝑚𝑒𝑡𝑒𝑟𝑠

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑖𝑛𝑑𝑜𝑤 = ℎ 𝑚𝑒𝑡𝑒𝑟𝑠 = 𝐴𝑄𝑊𝑅 =

𝐼𝑛 Δ𝑃𝐴𝑊, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
∠𝑃𝑊𝐴 = 𝜃1 ,

𝐴𝑃

𝐴𝑊
𝑡𝑎𝑛 𝜃1 = ⟹ 𝑡𝑎𝑛 𝜃1 =

𝑥

𝐴𝑊

𝐴𝑊 =
𝑥

𝑡𝑎𝑛 𝜃1
⟹ 𝐴𝑊 = 𝑥 ×

1

𝑡𝑎𝑛 𝜃1

… (1)𝑥 cot 𝜃1𝐴𝑊 =

𝐼𝑛 𝛥𝑄𝐴𝑊,

𝑡𝑎𝑛 𝜃2 =

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
∠𝑊𝑄𝑅 = 𝜃2 ,

𝐴𝑄

AW
⟹ ⟹ 𝐴𝑊 =𝑡𝑎𝑛 𝜃2 =

ℎ

𝑡𝑎𝑛 𝜃2

ℎ

AW

𝐴𝑊 = ℎ ×
1

𝑡𝑎𝑛 𝜃1

⟹ … (2)𝑥 𝑐𝑜𝑡 𝜃2𝐴𝑊 =

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

𝑥 𝑐𝑜𝑡 𝜃1 = ℎ 𝑐𝑜𝑡 𝜃2 𝑥 = ℎ
𝑐𝑜𝑡 𝜃2

𝑐𝑜𝑡 𝜃1

⟹
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∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 ℎ𝑜𝑢𝑠𝑒 = 𝑃𝑄

𝑃𝑄 = 𝑥 + ℎ = ℎ
𝑐𝑜𝑡 𝜃2

𝑐𝑜𝑡 𝜃1

+ ℎ

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 ℎ𝑜𝑢𝑠𝑒 = ℎ 1 +
𝑐𝑜𝑡 𝜃2

𝑐𝑜𝑡 𝜃1

𝟏. 𝑭𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒕𝒓𝒆𝒆 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟏𝟑 𝒎 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒂𝒏𝒅
𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒂𝒏𝒅 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇 𝒂𝒏𝒐𝒕𝒉𝒆𝒓 𝒕𝒓𝒆𝒆 𝒂𝒓𝒆 𝟒𝟓°𝒂𝒏𝒅 𝟑𝟎°
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒕𝒓𝒆𝒆.

𝐶𝐷 = 13 𝑚𝑒𝑡𝑒𝑟𝑠 𝑎𝑛𝑑 𝐴𝐵 = 𝑥 + 13 𝑚𝑒𝑡𝑒𝑟𝑠𝐺𝑖𝑣𝑒𝑛:

𝐿𝑒𝑡, 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑐𝑜𝑛𝑑 𝑡𝑟𝑒𝑒 𝑖𝑠 𝐴𝐸 = 𝑥 + 13

𝐼𝑛 𝛥𝐶𝐸𝐵, ∠𝐵𝐶𝐸 = 30𝑜 , 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐶𝐸 = 13 3 … (1)

⟹
𝐵𝐸

𝐶𝐸
𝑡𝑎𝑛 30𝑜 =

1

3
=

13

𝐶𝐸

𝐼𝑛 𝛥𝐴𝐶𝐸, ∠𝐴𝐶𝐸 = 45𝑜 , 𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
𝐴𝐸

𝐶𝐸
𝑡𝑎𝑛 45𝑜 = =

𝑥

𝐶𝐸
1⟹ ⟹ 𝐶𝐸 = 𝑥… (2)

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2) ⟹ 𝑥 = 13 3

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 2𝑛𝑑 𝑡𝑟𝑒𝑒 = 𝑥 + 13 = 13 3 + 13

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 2𝑛𝑑 𝑡𝑟𝑒𝑒 = 13( 3 + 1)

= 13 × 2.732 = 35.516
∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 2𝑛𝑑 𝑡𝑟𝑒𝑒 = 35.52 𝑚𝑒𝑡𝑒𝑟𝑠

= 13(1.732 + 1)

𝟐. 𝑨 𝒎𝒂𝒏 𝒊𝒔 𝒔𝒕𝒂𝒏𝒅𝒊𝒏𝒈 𝒐𝒏 𝒕𝒉𝒆 𝒅𝒆𝒄𝒌 𝒐𝒇 𝒂 𝒔𝒉𝒊𝒑, 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝟒𝟎 𝒎 𝒂𝒃𝒐𝒗𝒆 𝒘𝒂𝒕𝒆𝒓
𝒍𝒆𝒗𝒆𝒍. 𝑯𝒆 𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒔 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒉𝒊𝒍𝒍 𝒂𝒔 𝟔𝟎°

𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒂𝒔𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒊𝒍𝒍 𝒂𝒔 𝟑𝟎°. 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆
𝒕𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒊𝒍𝒍 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒔𝒉𝒊𝒑 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒊𝒍𝒍.

( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝐿𝑒𝑡 𝐴𝐶 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑖𝑙𝑙.

𝐿𝑒𝑡 𝐷𝐸 𝑏𝑒 𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑖𝑙𝑙 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑠ℎ𝑖𝑝.

𝐼𝑛 ∆𝐷𝐸𝐶, ∠𝐸𝐷𝐶 = 30∘

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹ 𝑡𝑎𝑛 30∘ =

𝐸𝐶

𝐷𝐸

1

3
=

40

𝐷𝐸
⟹ 𝐷𝐸 = 40 3𝑚

40 𝑚
30°

30°

4
0

𝑚

𝐴

𝐵
𝐶

𝐷 𝐸

𝑥 𝑥
+

4
040 3𝑚60°
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𝐼𝑛 ∆𝐴𝐸𝐷,∠𝐴𝐷𝐸 = 60∘

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
⟹ 𝑡𝑎𝑛 60∘ =

𝐴𝐸

𝐷𝐸

3 =
𝑥

40 3
⟹ 𝑥 = 40 3 × 3𝑚 ⟹ 𝑥 = 40 × 3 𝑚

𝑥 = 120 𝑚

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑖𝑙𝑙 = 𝑥 = 120 + 40+ 40 = 160 𝑚

∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠ℎ𝑖𝑝 𝑎𝑛𝑑 ℎ𝑖𝑙𝑙 = 40 3

= 40 × 1.732
= 69.28 𝑚

𝟑. 𝑰𝒇 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒄𝒍𝒐𝒖𝒅 𝒇𝒓𝒐𝒎 𝒂 𝒑𝒐𝒊𝒏𝒕 ‘𝒉’ 𝒎𝒆𝒕𝒓𝒆𝒔 𝒂𝒃𝒐𝒗𝒆 𝒂
𝒍𝒂𝒌𝒆 𝒊𝒔 𝜽𝟏 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒊𝒕𝒔 𝒓𝒆𝒇𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒍𝒂𝒌𝒆 𝒊𝒔
𝜽𝟐. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒄𝒍𝒐𝒖𝒅 𝒊𝒔 𝒍𝒐𝒄𝒂𝒕𝒆𝒅 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒈𝒓𝒐𝒖𝒏𝒅

𝒊𝒔
𝒉(𝒕𝒂𝒏 𝜽𝟏 + 𝒕𝒂𝒏 𝜽𝟐)

𝒕𝒂𝒏 𝜽𝟐 + 𝒕𝒂𝒏 𝜽𝟏

𝐿 𝐸
𝒚

𝒉

𝑃

𝑨

𝑨′

𝜃2

𝑪

𝒙

𝒉
𝒚

𝐿𝐸 = 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑘𝑒

𝐴𝐸 = 𝐴′𝐸

𝑇𝑜 𝑃𝑟𝑜𝑣𝑒:

𝑃𝐿 =

𝑃 = 𝑃𝑜𝑖𝑛𝑡 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛
𝐴 = 𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑐𝑙𝑜𝑢𝑑, 𝐴′ = 𝑟𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒𝑐𝑙𝑜𝑢𝑑

𝐶𝐸 = ℎ 𝑚𝑒𝑡𝑒𝑟𝑠

𝐴𝐸 =
ℎ(𝑡𝑎𝑛 𝜃1 + 𝑡𝑎𝑛 𝜃2)

𝑡𝑎𝑛 𝜃2 + 𝑡𝑎𝑛 𝜃1

𝐿𝑒𝑡,

𝐼𝑛 Δ𝐴𝑃𝐶,

⟹=
𝐴𝐶

𝑃𝐶
tan 𝜃1 =

𝑥

𝑦
𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝜃1

𝒙
+

𝒉
𝒙

+
𝒉

𝑦 =
𝑥

𝑡𝑎𝑛 𝜃1
… (2)

𝐼𝑛 Δ𝐴′𝑃𝐶,

=
𝐶𝐴′

𝑃𝐶
=

𝐶𝐸 + 𝐸𝐴′

𝑃𝐶

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

tan 𝜃2

=tan 𝜃2 𝑦
ℎ + 𝑥 + ℎ … (2)⟹ 𝑦 =

𝑡𝑎𝑛 𝜃2

𝑥 + 2ℎ

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

𝑥

𝑡𝑎𝑛 𝜃1

=
𝑥 + 2ℎ

𝑡𝑎𝑛 𝜃2

⟹ 𝑥 𝑡𝑎𝑛 𝜃2 = (𝑥 + 2ℎ) 𝑡𝑎𝑛 𝜃1
312
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= 𝑥 tan 𝜃1𝑥 tan 𝜃2

𝑥 tan 𝜃2 − 𝑥 tan 𝜃1= 2ℎ tan 𝜃1

+ 2ℎ tan 𝜃1

⟹ 𝑥 = 2ℎ tan 𝜃1(tan 𝜃2 − tan 𝜃1)

𝑥 =
2ℎ 𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃2 − 𝑡𝑎𝑛 𝜃1

𝐴𝐸 = ℎ + 𝑥∴ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑐𝑙𝑜𝑢𝑑 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑛𝑑 𝑖𝑠

+
2ℎ 𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃2 − 𝑡𝑎𝑛 𝜃1
𝐴𝐸 = ℎ

= ℎ

= ℎ 1 +
2 tan 𝜃1

tan 𝜃2 − tan 𝜃1

𝑡𝑎𝑛 𝜃2 − 𝑡𝑎𝑛 𝜃1 + 2 𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃2 − 𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃2 + 𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃2 − 𝑡𝑎𝑛 𝜃1
∴ 𝐻𝑒𝑛𝑐𝑒 𝑝𝑟𝑜𝑣𝑒𝑑𝐴𝐸 = ℎ

𝟒. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝒄𝒆𝒍𝒍 𝒑𝒉𝒐𝒏𝒆 𝒕𝒐𝒘𝒆𝒓 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆
𝒇𝒐𝒐𝒕 𝒐𝒇 𝒂 𝒉𝒊𝒈𝒉 𝒂𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕 𝒊𝒔 𝟔𝟎° 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆
𝒇𝒐𝒐𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒘𝒆𝒓 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕 𝒊𝒔 𝟑𝟎°. 𝑰𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕

𝒐𝒇 𝒕𝒉𝒆 𝒂𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕 𝒊𝒔 𝟓𝟎 𝒎,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒆𝒍𝒍 𝒑𝒉𝒐𝒏𝒆 𝒕𝒐𝒘𝒆𝒓.
𝑨𝒄𝒄𝒐𝒓𝒅𝒊𝒏𝒈 𝒕𝒐 𝒓𝒂𝒅𝒊𝒂𝒕𝒊𝒐𝒏𝒔 𝒄𝒐𝒏𝒕𝒓𝒐𝒍 𝒏𝒐𝒓𝒎𝒔,𝒕𝒉𝒆 𝒎𝒊𝒏𝒊𝒎𝒖𝒎 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂
𝒄𝒆𝒍𝒍 𝒑𝒉𝒐𝒏𝒆 𝒕𝒐𝒘𝒆𝒓 𝒔𝒉𝒐𝒖𝒍𝒅 𝒃𝒆 𝟏𝟐𝟎 𝒎. 𝑺𝒕𝒂𝒕𝒆 𝒊𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒃𝒐𝒗𝒆

𝒎𝒆𝒏𝒕𝒊𝒐𝒏𝒆𝒅 𝒄𝒆𝒍𝒍 𝒑𝒉𝒐𝒏𝒆 𝒕𝒐𝒘𝒆𝒓 𝒎𝒆𝒆𝒕𝒔 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒂𝒕𝒊𝒐𝒏 𝒏𝒐𝒓𝒎𝒔.
𝐿𝑒𝑡, 𝐶𝐷 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 = 𝐸𝐵= 50 𝑚

𝐴𝐵 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑒𝑙𝑙𝑝ℎ𝑜𝑛𝑒 𝑡𝑜𝑤𝑒𝑟 = 𝑥 + 50 𝑚𝑒𝑡𝑒𝑟𝑠
𝐵𝐷 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑜𝑤𝑒𝑟 𝑎𝑛𝑑 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 = 𝑦 𝑚𝑒𝑡𝑒𝑟𝑠 = 𝐸𝐶

𝐼𝑛 Δ𝐶𝐷𝐵,

… (1)

𝐶𝐷

𝐵𝐷
tan 30𝑜 = =

50

𝑦

1

3
⟹

50 3𝑦 =

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐼𝑛 Δ𝐴𝐷𝐵, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

… (2)

50 3 =
𝑥 + 50

3
⟹ 50 3 3× = 𝑥 + 50

50 × 3 = 𝑥 + 50 ⟹ 150 = 𝑥 + 50

𝐴𝐵

𝐵𝐷
tan 60𝑜 = =

𝑥
𝑦

1

3

+ 50

𝑦 =
𝑥 + 50

3

⟹
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𝑥 = 150 − 50 ⟹ 𝑥 = 100

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑒𝑙𝑙 𝑝ℎ𝑜𝑛𝑒 𝑡𝑜𝑤𝑒𝑟 = 𝑥

= 150

+ 50

= 100 + 50

𝑚

∴ 150 𝑚 > 120 𝑚
∴ 𝑇ℎ𝑒 𝑡𝑜𝑤𝑒𝑟 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑚𝑒𝑒𝑡 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑎𝑡𝑖𝑜𝑛 𝑛𝑜𝑟𝑚𝑠

𝟖. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆𝒔 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒂𝒏𝒅 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒂𝒏𝒅 𝒃𝒐𝒕𝒕𝒐𝒎 𝒐𝒇
𝒂 𝒍𝒂𝒎𝒑 𝒑𝒐𝒔𝒕 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒂 𝟔𝟔 𝒎 𝒉𝒊𝒈𝒉 𝒂𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕 𝒂𝒓𝒆 𝟔𝟎° 𝒂𝒏𝒅 𝟑𝟎°
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒊 𝑻𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒂𝒎𝒑 𝒑𝒐𝒔𝒕.
𝒊𝒊 𝑻𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒂𝒎𝒑 𝒑𝒐𝒔𝒕 𝒂𝒏𝒅 𝒕𝒉𝒆
𝒂𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕.

(𝒊𝒊𝒊) 𝑻𝒉𝒆 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒉𝒆 𝒍𝒂𝒎𝒑 𝒑𝒐𝒔𝒕 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕.

𝐴𝑇 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 = 𝐸𝑃= 66 𝑚

𝐿𝑃 = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡 = 𝑥 + 66 𝑚𝑒𝑡𝑒𝑟𝑠

𝑃𝑇 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑜𝑠𝑡 𝑎𝑛𝑑 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 = 𝑦 𝑚𝑒𝑡𝑒𝑟𝑠 = 𝐸𝐴

𝑦 = 66 3 … (1)

𝐼𝑛 Δ𝐴𝑃𝑇,

=
𝐴𝑇

𝑃𝑇
tan 30𝑜 =

66
𝑦

1

3

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹

𝐼𝑛 Δ𝐿𝐴𝐸, tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

3⟹=
𝐿𝐸

𝐸𝐴
tan 60𝑜 =

𝑥

𝑦

𝐹𝑟𝑜𝑚 1 𝑎𝑛𝑑 (2)

66 3 = 66 3 3×𝑥 =

66𝑥 = 198𝑥 =

… (2)
3

𝑥
𝑦 =

3

𝑥
3

× 3

⟹

𝑖) 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡= 𝑥 + 66 = 198 + 66

= 294 𝑚𝑒𝑡𝑒𝑟𝑠

⟹

𝑖𝑖) 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡 & 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 −= 264 66

= 198 𝑚𝑒𝑡𝑒𝑟𝑠

𝑖𝑖𝑖)𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑙𝑎𝑚𝑝 𝑝𝑜𝑠𝑡 & 𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡: 𝑦 = 66 3 = 66(1.732)
= 114.312 𝑚
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𝟗. 𝑻𝒉𝒓𝒆𝒆 𝒗𝒊𝒍𝒍𝒂𝒈𝒆𝒓𝒔 𝑨,𝑩 𝒂𝒏𝒅 𝑪 𝒄𝒂𝒏 𝒔𝒆𝒆 𝒆𝒂𝒄𝒉 𝒐𝒕𝒉𝒆𝒓 𝒂𝒄𝒓𝒐𝒔𝒔 𝒂 𝒗𝒂𝒍𝒍𝒆𝒚. 𝑻𝒉𝒆
𝒉𝒐𝒓𝒊𝒛𝒐𝒏𝒕𝒂𝒍 𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑨 𝒂𝒏𝒅 𝑩 𝒊𝒔 𝟖 𝒌𝒎 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒉𝒐𝒓𝒊𝒛𝒐𝒏𝒕𝒂𝒍

𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑩 𝒂𝒏𝒅 𝑪 𝒊𝒔 𝟏𝟐𝒌𝒎. 𝑻𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒅𝒆𝒑𝒓𝒆𝒔𝒔𝒊𝒐𝒏 𝒐𝒇 𝑩
𝒇𝒓𝒐𝒎 𝑨 𝒊𝒔 𝟐𝟎° 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒐𝒇 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝑪 𝒇𝒓𝒐𝒎 𝑩 𝒊𝒔 𝟑𝟎°. 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆:
𝒊 𝒕𝒉𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍 𝒉𝒆𝒊𝒈𝒉𝒕 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑨 𝒂𝒏𝒅 𝑩 𝒊𝒊 𝒕𝒉𝒆 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍 𝒉𝒆𝒊𝒈𝒉𝒕

𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑩 𝒂𝒏𝒅 𝑪. 𝒈𝒊𝒗𝒆𝒏: (𝒕𝒂𝒏 𝟐𝟎𝒐 = 𝟎. 𝟑𝟔𝟒𝟎, ( 𝟑 = 𝟏. 𝟕𝟑𝟐)

𝑨

𝑪

𝑩

𝟐𝟎𝟎

𝑫 𝟖𝒎

𝟑𝟎𝟎

𝑬
𝟐𝟎𝟎

𝟏𝟐𝒎

𝒚𝒙

𝐴, 𝐵, 𝐶 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑣𝑖𝑙𝑙𝑎𝑔𝑒𝑟𝑠

𝐼𝑛 Δ𝐴𝐵𝐷,

2.912 𝑘𝑚 … (1)
8 × 0.3640

𝑥 =

→

𝑇𝑜 𝑓𝑖𝑛𝑑: 𝑖)𝐴𝐷 𝑖𝑖)𝐶𝐸

=
𝐴𝐷

𝐷𝐸
tan 20𝑜 𝑥

8
𝑥 =

0.3640 =⟹

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

𝐼𝑛 Δ𝐶𝐵𝐸,

1

3

𝐶𝐸

𝐵𝐸
tan 30𝑜 = =

𝑦

12

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗

⟹

4 3

= 4 × 1.732

𝑦 = 6.928

3

12
𝑦 =

3
=

4 × 3

3
=

4 × 3 3×
=
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏 𝑨 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒅𝒓𝒖𝒎 𝒉𝒂𝒔 𝒂 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝟐𝟎 𝒄𝒎 𝒂𝒏𝒅 𝒃𝒂𝒔𝒆
𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝟏𝟒 𝒄𝒎.𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆
𝒂𝒓𝒆𝒂.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑟 = 14𝑐𝑚 , ℎ = 20𝑐𝑚

C.S.A of cylinder =

= 2 ×
22

7
× 14 × 20 = 2 × 22 × 2 × 20

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 =

= 2 ×
22

7
× 14 × (20 + 14)

= 2992𝑐𝑚2

= 2 × 22 × 2 × 34

2𝜋𝑟ℎ sq.units

2𝜋𝑟(ℎ + 𝑟) sq.units

2

2

= 88 × 20 = 1760 𝑐𝑚2

= 88 × 34

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬 ∶ 𝟕. 𝟏

C.S.A of cylinder

2𝜋𝑟ℎ = 88

2 ×
22

7
× 𝑟 × 14 = 88

𝑟 = 88 ×
1

2
×

1

22
×

1

2

= 88 𝑐𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟐 𝑻𝒉𝒆 𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒂 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓
𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟏𝟒 𝒄𝒎 𝒊𝒔 𝟖𝟖𝒄𝒎𝟐.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓.

Given :ℎ = 14 𝑐𝑚

2

44
22

𝑟 = 1 𝑐𝑚

Diameter = 2 × 1= 2 × 𝑟

Diameter = 2cm

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟑 𝑨 𝒈𝒂𝒓𝒅𝒆𝒏 𝒓𝒐𝒍𝒍𝒆𝒓 𝒘𝒉𝒐𝒔𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒊𝒔 𝟑 𝒎 𝒍𝒐𝒏𝒈 𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆
𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒊𝒔𝟐.𝟖 𝒎 𝒊𝒔 𝒓𝒐𝒍𝒍𝒆𝒅 𝒕𝒐 𝒍𝒆𝒗𝒆𝒍 𝒂 𝒈𝒂𝒓𝒅𝒆𝒏.𝑯𝒐𝒘 𝒎𝒖𝒄𝒉 𝒂𝒓𝒆𝒂 𝒘𝒊𝒍𝒍

𝒊𝒕 𝒄𝒐𝒗𝒆𝒓 𝒊𝒏 𝟖 𝒓𝒆𝒗𝒐𝒍𝒖𝒕𝒊𝒐𝒏𝒔?

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑟 =
2.8

2
𝑚

Area covered by the roller in one revolution

= 2𝜋𝑟ℎ
= Curved surface area of the garden roller 

𝑎𝑛𝑑 ℎ = 3 𝑚

𝑟 = 1.4 𝑚
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= 44 × 0.6= 2 ×
22

7
× 1.4 × 3

3𝑚

2
.8

 m
 

0.2

= 2 × 22 × 0.6

= 26.4 𝑚2

𝐴𝑟𝑒𝑎 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑟𝑜𝑙𝑙𝑒𝑟 𝑖𝑛 𝑜𝑛𝑒 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

= 26.4 𝑚2

𝐴𝑟𝑒𝑎 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑟𝑜𝑙𝑙𝑒𝑟 𝑖𝑛 8 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠

= 8 × 26.4 = 211.2 𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟒 𝑰𝒇 𝒐𝒏𝒆 𝒍𝒊𝒕𝒓𝒆 𝒐𝒇 𝒑𝒂𝒊𝒏𝒕 𝒄𝒐𝒗𝒆𝒓𝒔 𝟏𝟎 𝒎𝟐,𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒍𝒊𝒕𝒓𝒆𝒔
𝒐𝒇 𝒑𝒂𝒊𝒏𝒕𝒊𝒔 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒕𝒐 𝒑𝒂𝒊𝒏𝒕 𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒂𝒏𝒅 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂𝒔
𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒕𝒖𝒏𝒏𝒆𝒍 𝒘𝒉𝒐𝒔𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔𝒔 𝒊𝒔 𝟐 𝒎, 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒓𝒂𝒅𝒊𝒖𝒔 𝒊𝒔 𝟔 𝒎
𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟐𝟓 𝒎.

𝐺𝑖𝑣𝑒𝑛:
𝑟 = 6 𝑚,

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 𝑅 − 𝑟

𝑅 − 6 = 2

𝑅 = 2 + 6 ⟹ 𝑅 = 8 𝑚

𝐶. 𝑆. 𝐴 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 2𝜋 𝑅 + 𝑟 ℎ 𝑆𝑞. 𝑢𝑛𝑖𝑡𝑠

= 2 ×
22

7
(8 + 6)(25)

= 2 ×
22

7
× 14 × 25 = 2200𝑚2

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 2

𝑅 − 𝑟 = 2

ℎ = 25 𝑚

2
= 44 × 50

𝐴𝑟𝑒𝑎 𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑏𝑦 𝑜𝑛𝑒 𝑙𝑖𝑡𝑟𝑒 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡 = 10𝑚2

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑖𝑡𝑟𝑒𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑝𝑎𝑖𝑛𝑡 𝑡ℎ𝑒 𝑡𝑢𝑛𝑛𝑒𝑙=
2200

10
= 220

∴ 220 𝑙𝑖𝑡𝑟𝑒𝑠 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡 𝑖𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 𝑡𝑜 𝑝𝑎𝑖𝑛𝑡 𝑡ℎ𝑒 𝑡𝑢𝑛𝑛𝑒𝑙.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟔 𝑰𝒇 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒆 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟕𝒄𝒎
𝒊𝒔 𝟕𝟎𝟒 𝒄𝒎𝟐, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒍𝒂𝒏𝒕 𝒉𝒆𝒊𝒈𝒉𝒕.

𝐺𝑖𝑣𝑒𝑛 ∶𝑟𝑎𝑑𝑖𝑢𝑠: 𝑟 = 7 𝑐𝑚

𝑙 + 7 =
704

22
𝑙 + 7 = 32

22

7
× 7 × 𝑙 + 7 = 704

𝑙 = 32 − 7

𝑙 = 25 𝑐𝑚

⟹

∴ 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝑖𝑠 25 𝑐𝑚.

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑎 𝑐𝑜𝑛𝑒 = 704𝑐𝑚2

𝜋𝑟 𝑙 + 𝑟 = 704

⟹
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟕 𝑭𝒓𝒐𝒎 𝒂 𝒔𝒐𝒍𝒊𝒅 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒘𝒉𝒐𝒔𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟐. 𝟒 𝒄𝒎 𝒂𝒏𝒅
𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟏. 𝟒 𝒄𝒎,𝒂 𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒄𝒂𝒗𝒊𝒕𝒚 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒂𝒏𝒅 𝒃𝒂𝒔𝒆 𝒊𝒔

𝒉𝒐𝒍𝒍𝒐𝒘𝒆𝒅 𝒐𝒖𝒕 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒔𝒐𝒍𝒊𝒅.

𝐿𝑒𝑡 ℎ 𝑎𝑛𝑑 𝑟 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝑎𝑛𝑑 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟.

𝐿𝑒𝑡 𝑙 𝑏𝑒 𝑡ℎ𝑒 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒.

𝐺𝑖𝑣𝑒𝑛 ∶ ℎ = 2.4 𝑐𝑚 𝑎𝑛𝑑 𝑑 = 1.4 𝑐𝑚

𝑟 = 0.7 𝑐𝑚

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑠𝑜𝑙𝑖𝑑

= 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 + 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒
+𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑡𝑡𝑜𝑚

= 2𝜋𝑟ℎ + 𝜋𝑟𝑙 + 𝜋𝑟2

= 0.7 2 + 2.4 2

𝑙 = 𝑟2 + ℎ2

= 0.49 + 5.76 = 6.25

𝑙 = 2.5 cm

= 𝜋𝑟 2ℎ + 𝑙 + 𝑟

=
22

7
× 0.7 × 2 × 2.4 + 2.5 + 0.7

=
22

7
× 0.7 × 4.8 + 2.5 + 0.7

0.1
= 2.2 × 8

∴ 𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑠𝑜𝑙𝑖𝑑 𝑖𝑠 17.6 𝑐𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟖 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒂 𝒔𝒑𝒉𝒆𝒓𝒆 𝒘𝒉𝒐𝒔𝒆 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂
𝒊𝒔 𝟏𝟓𝟒𝒎𝟐

𝐿𝑒𝑡 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑒.

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑠𝑝ℎ𝑒𝑟𝑒 = 154 𝑚2

4𝜋𝑟2 = 154

4 ×
22

7
× 𝑟2 = 154

𝑟2 = 154 ×
1

4
×

7

22
2

77

2

7

𝑟2 =
49

4

𝑟 =
49

4

⟹

⟹ 𝑟 =
7

2

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 2 × 𝑟 = 2 ×
7

2
∴ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑖𝑠 7 𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟗 𝑻𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒂 𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒃𝒂𝒍𝒍𝒐𝒐𝒏 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒔 𝒇𝒓𝒐𝒎
𝟏𝟐 𝒄𝒎 𝒕𝒐 𝟏𝟔 𝒄𝒎 𝒂𝒔 𝒂𝒊𝒓 𝒃𝒆𝒊𝒏𝒈 𝒑𝒖𝒎𝒑𝒆𝒅 𝒊𝒏𝒕𝒐 𝒊𝒕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆

𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒂𝒍𝒍𝒐𝒐𝒏𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒄𝒂𝒔𝒆𝒔.
𝐿𝑒𝑡 𝑟1 𝑎𝑛𝑑 𝑟2 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑖𝑐𝑎𝑙 𝑏𝑎𝑙𝑙𝑜𝑜𝑛𝑠.
𝑟1 = 12𝑐𝑚 𝑎𝑛𝑑 𝑟2 = 16𝑐𝑚

𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑏𝑎𝑙𝑙𝑜𝑜𝑛𝑠

C.S.A of two sphere are in the ratio = 𝐶. 𝑆. 𝐴1: 𝐶. 𝑆. 𝐴2
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= 4𝜋𝑟1
2: 4𝜋𝑟2

2

= 12 2: 16 2

= 𝑟1
2: 𝑟2

2

= 12 × 12 ∶ 16 × 16
3 43 4

∴ 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑏𝑎𝑙𝑙𝑜𝑜𝑛𝑠 𝑖𝑠 9: 16.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟎 𝑰𝒇 𝒕𝒉𝒆 𝒃𝒂𝒔𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒂 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒔𝒐𝒍𝒊𝒅 𝒊𝒔 𝟏𝟑𝟖𝟔
𝒔𝒒. 𝒎𝒆𝒕𝒓𝒆𝒔, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒊𝒕𝒔 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂?

𝐿𝑒𝑡 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒.

𝐵𝑎𝑠𝑒 𝑎𝑟𝑒𝑎 = 1386 𝑠𝑞. 𝑚

𝜋𝑟2 = 1386

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑎 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 = 3𝜋𝑟2𝑠𝑞. 𝑚

∴ 𝑇. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑖𝑐𝑎𝑙 𝑠𝑜𝑙𝑖𝑑 𝑖𝑠 4158 𝑚2 .

= 3 × 1386 = 4158

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟏 𝑻𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒂𝒏𝒅 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒓𝒂𝒅𝒊𝒊 𝒐𝒇 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘
𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒔𝒉𝒆𝒍𝒍𝒂𝒓𝒆 𝟑 𝒎 𝒂𝒏𝒅 𝟓 𝒎 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑻.𝑺. 𝑨.
𝒂𝒏𝒅 𝑪.𝑺. 𝑨. 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒉𝒆𝒍𝒍.

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑎𝑛𝑑 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑖𝑐𝑎𝑙 𝑠ℎ𝑒𝑙𝑙 𝑏𝑒 𝑟 𝑎𝑛𝑑 𝑅

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑅 = 5 𝑚, 𝑟 = 3 𝑚

𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑒𝑙𝑙 = 2𝜋 𝑅2 + 𝑟2 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

= 2 ×
22

7
× 25 + 9

= 2 ×
22

7
× 34 = 213.71𝑚2

𝑇. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑒𝑙𝑙 = 𝜋 3𝑅2 + 𝑟2 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

= 44 × 4.85

= 2 ×
22

7
× 52 + 32

=
22

7
× 3 × 52 + 32

=
22

7
× 84

12

=
22

7
× 3 × 25 + 9

=
22

7
× 75 + 9 = 264

∴ 𝐶. 𝑆. 𝐴 = 213.71𝑚2 , 𝑇. 𝑆. 𝐴. = 264 𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟐 𝑨 𝒔𝒑𝒉𝒆𝒓𝒆, 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒂𝒏𝒅 𝒂 𝒄𝒐𝒏𝒆 𝒂𝒓𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆
𝒓𝒂𝒅𝒊𝒖𝒔,𝒘𝒉𝒆𝒓𝒆 𝒂𝒔 𝒄𝒐𝒏𝒆 𝒂𝒏𝒅 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒂𝒓𝒆 𝒐𝒇 𝒔𝒂𝒎𝒆 𝒉𝒆𝒊𝒈𝒉𝒕.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆

𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂𝒔.

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑅𝑎𝑡𝑖𝑜 = 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑒 ∶ 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟
∶ 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 = 4𝜋𝑟2 : 2𝜋𝑟ℎ : 𝜋𝑟𝑙

ℎ = 𝑟

= 4𝜋𝑟2 : 2𝜋𝑟 × 𝑟 : 𝜋𝑟 × 2𝑟
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= 2𝑟2

𝑙 = 𝑟2 + ℎ2

𝑙 = 2𝑟 𝑢𝑛𝑖𝑡𝑠

= 𝑟2 + 𝑟2

= 4𝜋𝑟2: 2𝜋𝑟2: 2𝜋𝑟2

= 4 ∶ 2 ∶ 2 = 4 2: 2 2: 2 × 2

= 4 2: 2 2: 2

ℎ

𝑟
ℎ

𝑟

= 𝑟
= 𝑟

𝑟

÷ 2
= 2 2 ∶ 2 ∶ 1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟑 𝑻𝒉𝒆 𝒔𝒍𝒂𝒏𝒕 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒆 𝒊𝒔 𝟓 𝒄𝒎 𝒂𝒏𝒅
𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒊 𝒐𝒇 𝒊𝒕𝒔 𝒆𝒏𝒅𝒔 𝒂𝒓𝒆 𝟒 𝒄𝒎 𝒂𝒏𝒅 𝟏 𝒄𝒎.𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂.

𝐿𝑒𝑡 𝑙, 𝑅 𝑎𝑛𝑑 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡, 𝑡𝑜𝑝 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 𝑏𝑜𝑡𝑡𝑜𝑚 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒
𝑓𝑟𝑢𝑠𝑡𝑢𝑚.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑙 = 5 𝑐𝑚, 𝑅 = 4 𝑐𝑚, 𝑟 = 1 𝑐𝑚

𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 𝜋 𝑅 + 𝑟 𝑙 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

=
22

7
× 4 + 1 × 5

=
22

7
× 5 × 5 =

550

7

= 78.57

∴ 𝐶. 𝑆. 𝐴. = 78.57 𝑐𝑚2

𝑅 = 4𝑐𝑚

𝑟 = 1𝑐𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟒 𝑨𝒏 𝒊𝒏𝒅𝒖𝒔𝒕𝒓𝒊𝒂𝒍 𝒎𝒆𝒕𝒂𝒍𝒍𝒊𝒄 𝒃𝒖𝒄𝒌𝒆𝒕 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆
𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒐𝒇𝒂 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆 𝒘𝒉𝒐𝒔𝒆 𝒕𝒐𝒑 𝒂𝒏𝒅 𝒃𝒐𝒕𝒕𝒐𝒎 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓𝒔

𝒂𝒓𝒆 𝟏𝟎 𝒎 𝒂𝒏𝒅 𝟒 𝒎 𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟒 𝒎.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒖𝒓𝒗𝒆𝒅 𝒂𝒏𝒅 𝒕𝒐𝒕𝒂𝒍
𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒖𝒄𝒌𝒆𝒕.
𝐿𝑒𝑡 ℎ, 𝑙, 𝑅 𝑎𝑛𝑑 𝑟 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡, 𝑠𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡, 𝑡𝑜𝑝 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 𝑏𝑜𝑡𝑡𝑜𝑚 𝑟𝑎𝑑𝑖𝑢𝑠
𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑝 = 10 𝑚;

= 42 + 5 − 2 2

𝑙 = ℎ2 + 𝑅 − 𝑟 2

= 16 + 32

= 16 + 9 = 25 = 5 𝑚

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑡𝑡𝑜𝑚 = 4 𝑚

𝑟 =
4

2
= 2 𝑚

𝐻𝑒𝑖𝑔ℎ𝑡 ℎ = 4 𝑚

𝑅 =
10

2
= 5 𝑚

𝑅 = 5𝑚

ℎ = 4𝑚

𝑟 = 2𝑚

𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 𝜋 𝑅 + 𝑟 𝑙 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 =
22

7
× 5 + 2 × 5
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=
22

7
× 7 × 5 = 110 𝑚2

𝑇. 𝑆. 𝐴 = 𝜋 𝑅 + 𝑟 𝑙 + 𝜋𝑅2 + 𝜋𝑟2 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

= 𝜋 𝑅 + 𝑟 𝑙 + 𝑅2 + 𝑟2

=
22

7
5 + 2 5 + 52 + 22 =

22

7
7 × 5 + 25 + 4

=
22

7
35 + 25 + 4 =

22

7
64

=
1408

7
= 201.14

∴ 𝐶. 𝑆. 𝐴. = 110 𝑚2 𝑎𝑛𝑑 𝑇. 𝑆. 𝐴 = 201.14 𝑚2

𝟏. 𝑻𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒂𝒓𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝟓: 𝟕. 𝑰𝒇 𝒊𝒕𝒔
𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒊𝒔 𝟓𝟓𝟎𝟎 𝒔𝒒. 𝒄𝒎 , 𝒇𝒊𝒏𝒅 𝒊𝒕𝒔 𝒓𝒂𝒅𝒊𝒖𝒔 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕

Given: 𝑟: ℎ = 5: 7

Let ℎ = 7𝑘𝑟 = 5𝑘,

C.S.A of cylinder = 5500

2𝜋𝑟ℎ = 5500

2 ×
22

7
× 5𝑘 × 7𝑘 = 5500

𝑘2 = 5500 ×
1

2
×

1

22
×

1

5
𝑘2 = 25

2 × 22 × 5 × 𝑘2 = 5500

𝑘 = 25

∴ 𝑅𝑎𝑑𝑖𝑢𝑠 ∶ 𝑟 = 5𝑘
= 25 𝑐𝑚

ℎ𝑒𝑖𝑔ℎ𝑡 : ℎ = 7𝑘

1100

2

100 50

⟹

𝑘 = 5

𝑟 = 5(5)

25

= 7(5)

h = 35 𝑐𝑚

⟹

𝟐. 𝑨 𝒔𝒐𝒍𝒊𝒅 𝒊𝒓𝒐𝒏 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒉𝒂𝒔 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝟏𝟖𝟒𝟖 𝒔𝒒.𝒎. 𝑰𝒕𝒔
𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒊𝒔 𝒇𝒊𝒗𝒆 – 𝒔𝒊𝒙𝒕𝒉 𝒐𝒇 𝒊𝒕𝒔 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒓𝒂𝒅𝒊𝒖𝒔 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒊𝒓𝒐𝒏 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓.

T.S.A of cylinder

C.S.A =

C.S.A =
5

6
1848 = 1540 𝑚2

C.S.A = 1540 𝑚2 𝑖. 𝑒 2𝜋𝑟ℎ = 1540 𝑚2

5

6

= 1848 𝑚2

(T.S.A)

308
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T.S.A of cylinder 2𝜋𝑟 ℎ + 𝑟 = 1848

2𝜋𝑟ℎ + 2𝜋𝑟2 = 1848 1540 + 2𝜋𝑟2 = 1848

2𝜋𝑟2 = 1848 − 1540

= 1848 𝑚2 ⟹

⟹

⟹ 2𝜋𝑟2 = 308

2 ×
22

7
× 𝑟2 = 308 ⟹ 𝑟2 = 308 ×

1

2
×

7

22

154

2

14 7

𝑟2 = 7 × 7 𝑟 = 7 × 7

𝑟 = 7 𝑚

⟹

To find height

𝑆𝑢𝑏 𝑟 = 7 𝑖𝑛 2𝜋𝑟ℎ = 1540

2 ×
22

7
× 7 × ℎ = 1540

ℎ = 1540 ×
1

2
×

1

22

35

2

∴ The cylinder 𝑜𝑓 𝑟 = 7 𝑚 𝑎𝑛𝑑 ℎ = 35 𝑚

770
70

= 35 𝑚

𝟑. 𝑻𝒉𝒆 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒓𝒂𝒅𝒊𝒖𝒔 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘 𝒘𝒐𝒐𝒅𝒆𝒏 𝐥𝐨𝐠 𝒂𝒓𝒆
𝟏𝟔 𝒄𝒎 𝒂𝒏𝒅 𝟏𝟑 𝒄𝒎 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑰𝒇 𝒊𝒕𝒔 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔𝒔 𝒊𝒔 𝟒 𝒄𝒎 𝒕𝒉𝒆𝒏
𝒇𝒊𝒏𝒅 𝒊𝒕𝒔 𝑻. 𝑺.𝑨.

Given:

𝑅 = 16 𝑐𝑚,

Thickness = 𝑅 − 𝑟

𝑅 − 4 = 𝑟
𝑟 = 16 − 4 ⟹ 𝑟 = 12 𝑐𝑚

𝑇. 𝑆. 𝐴 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 2𝜋 𝑅 + 𝑟 ℎ + 𝑅 − 𝑟 𝑆𝑞, 𝑢𝑛𝑖𝑡𝑠

= 2 ×
22

7
(16 + 12)(13 + 16 − 12)

= 2 ×
22

7
× 28 × 17 = 176 × 17

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 4

𝑅 − 𝑟 = 4

ℎ = 13 𝑐𝑚

4
= 44 × 4 × 17

= 2992 𝑐𝑚2

𝟒. 𝑨 𝒓𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆𝒅 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑷𝑸𝑹 𝒘𝒉𝒆𝒓𝒆∠𝑸 = 𝟗𝟎° 𝒊𝒔 𝒓𝒐𝒕𝒂𝒕𝒆𝒅 𝒂𝒃𝒐𝒖𝒕
𝑸𝑹 𝒂𝒏𝒅 𝑷𝑸. 𝑰𝒇 𝑸𝑹 = 𝟏𝟔 𝒄𝒎 𝒂𝒏𝒅 𝑷𝑹 = 𝟐𝟎 𝒄𝒎, 𝒄𝒐𝒎𝒑𝒂𝒓𝒆 𝒕𝒉𝒆 𝒄𝒖𝒓𝒗𝒆𝒅
𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆𝒔 𝒔𝒐 𝒇𝒐𝒓𝒎𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆.

A right angled triangle PQR is rotated about QR
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Pythagoras theorem

𝑟2 = 𝑙2 − ℎ2 𝑟 = 𝑙2 − ℎ2

𝑟 = 202 − 162 𝑟 = 400 − 256

𝑟 = 144 𝑟 = 12 𝑐𝑚

C.S.A of a cone = 𝜋𝑟𝑙

= 𝜋 × 12 × 20

= 240𝜋 𝑐𝑚2

𝑄
𝑃

𝑅

𝑟

ℎ
=

1
6

𝑐𝑚

⟹

⟹

⟹
𝑟

ℎ
=

1
6

𝑐𝑚

𝑃𝑄

𝑅

𝐴 𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒𝑑 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑃𝑄𝑅 𝑖𝑠 𝑟𝑜𝑡𝑎𝑡𝑒𝑑 𝑎𝑏𝑜𝑢𝑡 𝑃𝑄

C.S.A of cone = 𝜋𝑟𝑙

= 𝜋 × 16 × 20

= 320𝜋 𝑐𝑚2

𝑄 𝑅

𝑃

𝑟 = 16 𝑐𝑚

ℎ
=

1
2

𝑐𝑚 𝑟 = 16𝑐𝑚

ℎ
=

1
2

𝑐𝑚

𝑅𝑄

𝑃

C.S.A of cone rotated about PQ is greater than rotated about QR

𝟓. 𝟒 𝒑𝒆𝒓𝒔𝒐𝒏𝒔 𝒍𝒊𝒗𝒆 𝒊𝒏 𝒂 𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒕𝒆𝒏𝒕 𝒘𝒉𝒐𝒔𝒆 𝒔𝒍𝒂𝒏𝒕 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟏𝟗 𝒄𝒎.
𝑰𝒇 𝒆𝒂𝒄𝒉 𝒑𝒆𝒓𝒔𝒐𝒏 𝒓𝒆𝒒𝒖𝒊𝒓𝒆 𝟐𝟐 𝒄𝒎𝟐 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒍𝒐𝒐𝒓 𝒂𝒓𝒆𝒂, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕
𝒐𝒇 𝒕𝒉𝒆 𝒕𝒆𝒏𝒕.

Given : 𝑙 = 19 𝑐𝑚

= 22 𝑐𝑚2Area required for a person

Base area of a tent covered by 4 person = 4 × 22

= 88 𝑐𝑚2

𝜋𝑟2 = 88 ⟹
22

7
× 𝑟2 = 88

𝑟2 = 88 ×
7

22

4

⟹ 𝑟2 = 28 𝑟 = 28

To find height of the tent

ℎ = 𝑙2 − 𝑟2 = 192 − 28
2

= 361 − 28

ℎ = 333

⟹

ℎ = 18.2 𝑐𝑚

𝑙 = 19 𝑐𝑚

1 333

1

1

2 2

224

36 9

8 . 2

00

8 33

2
724

𝟔. 𝑨 𝒈𝒊𝒓𝒍 𝒘𝒊𝒔𝒉𝒆𝒔 𝒕𝒐 𝒑𝒓𝒆𝒑𝒂𝒓𝒆 𝒃𝒊𝒓𝒕𝒉𝒅𝒂𝒚 𝒄𝒂𝒑𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒓𝒊𝒈𝒉𝒕
𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆𝒔𝒇𝒐𝒓 𝒉𝒆𝒓 𝒃𝒊𝒓𝒕𝒉𝒅𝒂𝒚 𝒑𝒂𝒓𝒕𝒚,𝒖𝒔𝒊𝒏𝒈 𝒂 𝒔𝒉𝒆𝒆𝒕 𝒐𝒇 𝒑𝒂𝒑𝒆𝒓 𝒘𝒉𝒐𝒔𝒆
𝒂𝒓𝒆𝒂 𝒊𝒔 𝟓𝟕𝟐𝟎 𝒄𝒎𝟐,𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒄𝒂𝒑𝒔 𝒄𝒂𝒏 𝒃𝒆 𝒎𝒂𝒅𝒆 𝒘𝒊𝒕𝒉 𝒓𝒂𝒅𝒊𝒖𝒔 𝟓 𝒄𝒎
𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝟏𝟐 𝒄𝒎

323



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

Given :

𝑙2 = ℎ2 + 𝑟2 𝑙 = ℎ2 + 𝑟2

𝑙 = 122 + 52

𝑛 × 𝐶. 𝑆. 𝐴 𝑜𝑓 𝑐𝑜𝑛𝑒 = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑝𝑎𝑝𝑒𝑟

𝑛 =
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑝𝑎𝑝𝑒𝑟

𝐶. 𝑆. 𝐴 𝑜𝑓 𝑐𝑜𝑛𝑒

𝑛 =
5720

𝜋𝑟𝑙

𝑟 = 5 𝑐𝑚, ℎ = 12 𝑐𝑚

⟹

⟹ 𝑙 = 144 + 25

𝑙 = 169 ⟹ 𝑙 = 13 𝑐𝑚

5720𝑐𝑚2

𝑛 =
5720

22
7

× 5 × 13

1144

=
1144

22
7

× 13

= 1144 ×
7

22
×

1

13
2

104
52 4

= 28

𝑛𝑜. 𝑜𝑓 𝑐𝑎𝑝𝑠 = 28

𝟕. 𝑻𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒊 𝒐𝒇 𝒕𝒘𝒐 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆𝒔 𝒐𝒇 𝒔𝒂𝒎𝒆 𝒉𝒆𝒊𝒈𝒉𝒕
𝒊𝒔 𝟏: 𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒘𝒉𝒆𝒏 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕
𝒐𝒇 𝒆𝒂𝒄𝒉 𝒄𝒐𝒏𝒆 𝒊𝒔 𝟑 𝒕𝒊𝒎𝒆𝒔 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒎𝒂𝒍𝒍𝒆𝒓 𝒄𝒐𝒏𝒆.

𝐺𝑖𝑣𝑒𝑛 𝑟1: 𝑟2 = 1: 3

∴ Height of each cone = 3 times the radius of smaller cone

Let 𝑟1 and 𝑟2 , ℎ1 and ℎ2 are the radius and heights of the two cones.

𝑟1 = 𝑘 𝑎𝑛𝑑 𝑟2 = 3𝑘

ℎ1 = 3𝑘 𝑎𝑛𝑑 ℎ2 = 3𝑘

𝑙1 = ℎ1
2 + 𝑟1

2 = (3𝑘)2 + 𝑘2

𝑙1 = 9𝑘2 + 𝑘2 ⟹ 𝑙1 = 10𝑘2

𝑙1 = 10𝑘

⟹

𝑙2 = ℎ2
2 + 𝑟2

2 = (3𝑘)2+(3𝑘)2

𝑙1 = 9𝑘2 + 9𝑘2 ⟹ 𝑙1 = 18𝑘2

𝑙1 = 2 × 9 × 𝑘2 = 3 2𝑘 324
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𝑙1 = 3 2𝑘

C. S. 𝐴1 ∶ C. S. 𝐴2 = 𝜋𝑟1 𝑙1 ∶ 𝜋𝑟2 𝑙2

= 𝑟1 𝑙1 ∶ 𝑟2 𝑙2

= 𝑘 × 10𝑘 ∶ 3𝑘 × 3 2𝑘

= 10 ∶ 9 2 = 5 × 2 ∶ 9 2

= 5 ∶ 9
𝟖. 𝑻𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒂 𝒔𝒑𝒉𝒆𝒓𝒆 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒔 𝒃𝒚 𝟐𝟓%.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆
𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆 𝒊𝒏 𝒊𝒕𝒔 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂.

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑅𝑎𝑑𝑖𝑢𝑠 = 𝑟

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 4𝜋𝑟2

100%

= 125% 𝑜𝑓 𝑟𝑁𝑒𝑤 𝑅𝑎𝑑𝑖𝑢𝑠

100%

=
125

100
× 𝑟 =

5

4
× 𝑟

20

25

4

5

𝑁𝑒𝑤 𝑅𝑎𝑑𝑖𝑢𝑠 =
5𝑟

4

𝑁𝑒𝑤 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 = 4𝜋
5𝑟

4

2

= 4𝜋
25𝑟2

16
4

=
25𝜋𝑟2

4

𝑁𝑒𝑤 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 =
25𝜋 𝑟2

4

𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝐴𝑟𝑒𝑎 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑎𝑟𝑒𝑎−= 𝑁𝑒𝑤 𝐴𝑟𝑒𝑎

=
25𝜋𝑟2

4
− 4𝜋𝑟2 =

4

25𝜋𝑟2− 16𝜋𝑟2

𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝐴𝑟𝑒𝑎 =
9𝜋𝑟2

4

𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝐴𝑟𝑒𝑎

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝐴𝑟𝑒𝑎
× 100

=

9𝜋𝑟2

4
4𝜋𝑟2

× 100 =

9
4
4

× 100 =
9

4
×

1

4
× 100

=
9

16
× 100 = 0.5625 × 100

= 56.25%

𝟗. 𝑻𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒂𝒏𝒅 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓𝒔 𝒐𝒇 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍
𝒗𝒆𝒔𝒔𝒆𝒍 𝒂𝒓𝒆 𝟐𝟎 𝒄𝒎 𝒂𝒏𝒅 𝟐𝟖 𝒄𝒎 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒔𝒕 𝒕𝒐 𝒑𝒂𝒊𝒏𝒕 𝒕𝒉𝒆

𝒗𝒆𝒔𝒔𝒆𝒍 𝒂𝒍𝒍 𝒐𝒗𝒆𝒓 𝒂𝒕 𝑹𝒔.𝟎. 𝟏𝟒 𝒑𝒆𝒓 𝒄𝒎𝟐 .
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𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟= 20 𝑐𝑚

𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 28 𝑐𝑚

𝑟 =
20

2
= 10 𝑐𝑚

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑎 ℎ𝑜𝑙𝑙𝑜𝑤 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑖𝑐𝑎𝑙 𝑣𝑒𝑠𝑠𝑒𝑙 = 𝜋 3𝑅2 + 𝑟2

=
22

7
3 × 142 + 102

=
22

7
588 + 100 =

22

7
× 688

=
22

7
3 × 196 + 100

=
15136

7

𝐶𝑜𝑠𝑡 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡𝑖𝑛𝑔 =

= 2162.28 𝑐𝑚2

𝑅 =
28

2
= 14 𝑐𝑚

2162.28 × 0.14 = 𝑅𝑠. 302.72

𝟏𝟎. 𝑻𝒉𝒆 𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒔𝒉𝒂𝒑𝒆𝒅 𝒐𝒖𝒕𝒆𝒓 𝒑𝒐𝒓𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒂𝒃𝒍𝒆 𝒍𝒂𝒎𝒑 𝒉𝒂𝒔 𝒕𝒐 𝒃𝒆
𝒑𝒂𝒊𝒏𝒕𝒆𝒅 𝒊𝒏𝒄𝒍𝒖𝒅𝒊𝒏𝒈 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒑𝒂𝒓𝒕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒄𝒐𝒔𝒕 𝒐𝒇 𝒑𝒂𝒊𝒏𝒕𝒊𝒏𝒈 𝒕𝒉𝒆

𝒍𝒂𝒎𝒑 𝒊𝒇 𝒕𝒉𝒆 𝒄𝒐𝒔𝒕 𝒐𝒇 𝒑𝒂𝒊𝒏𝒕𝒊𝒏𝒈 𝟏 𝒔𝒒.𝒄𝒎 𝒊𝒔 𝑹𝒔.𝟐.

Given 𝑅 = 12 𝑐𝑚, 𝑟 = 6𝑐𝑚, ℎ = 8 𝑐𝑚

= 82 + 12 − 6 2𝑙 = ℎ2 + 𝑅 − 𝑟 2

C.S.A of frustum = 𝜋 𝑅 + 𝑟 𝑙

=
22

7
12 + 6 (10)

=
3960

7

= 64 + 62 = 64 + 36 = 100
𝑙 = 10 𝑐𝑚

=
22

7
× 18 × 10

= 565.7𝑐𝑚2

6𝑐𝑚

12𝑐𝑚

8𝑐𝑚

Area for the top = 𝜋𝑟2 =
22

7
× 6 × 6 =

792

7

= 565.71 + 113.14

= 113.14 𝑐𝑚2

= 678.85 𝑐𝑚2

𝑇ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑝𝑎𝑖𝑛𝑡𝑖𝑛𝑔 =

Total area = 𝐶. 𝑆. 𝐴 + 𝑇𝑜𝑝 𝑎𝑟𝑒𝑎

678.85 × 2

= 𝑅𝑠. 1357.72
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟓 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒘𝒉𝒐𝒔𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟐 𝒎
𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆 𝒃𝒂𝒔𝒆 𝒂𝒓𝒆𝒂 𝒊𝒔 𝟐𝟓𝟎 𝒎𝟐.

𝐿𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐻𝑒𝑖𝑔ℎ𝑡 ∶ ℎ = 2 𝑚, 𝐵𝑎𝑠𝑒 𝑎𝑟𝑒𝑎 = 250 𝑚2

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝜋𝑟2ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

= 𝜋𝑟2 × ℎ

= 250 × 2 = 500 𝑚3

∴ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 500 𝑚3

𝜋𝑟2 = 250 𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟔 𝑻𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒘𝒂𝒕𝒆𝒓 𝒕𝒂𝒏𝒌 𝒊𝒔
𝟏. 𝟎𝟕𝟖 × 𝟏𝟎𝟔 𝒍𝒊𝒕𝒓𝒆𝒔. 𝑰𝒇 𝒕𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒂𝒏𝒌 𝒊𝒔 𝟕 𝒎, 𝒇𝒊𝒏𝒅 𝒊𝒕𝒔 𝒉𝒆𝒊𝒈𝒉𝒕.

𝐿𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟.

𝐺𝑖𝑣𝑒𝑛 :

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑛𝑘

= 1078000 𝑙𝑖𝑡𝑟𝑒

1𝑙 =
1

1000
𝑚3

=
1078000

1000
𝑚3

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 7 𝑚 𝑟𝑎𝑑𝑖𝑢𝑠 =
7

2
𝑚

𝜋𝑟2ℎ = 1078
22

7
×

7

2
×

7

2
× ℎ

= 1.078 × 106

= 1.078 × 103 × 103 = 1078 × 103

⟹

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑡𝑎𝑛𝑘 = 1078 𝑚3

= 1078 ⟹ ℎ = 1078 ×
2

7
×

7

22
×

2

7
11

154
14

ℎ = 28𝑚

∴ ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑛𝑘 𝑖𝑠 28 𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟕 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒊𝒓𝒐𝒏 𝒖𝒔𝒆𝒅 𝒕𝒐 𝒎𝒂𝒌𝒆 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘
𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒉𝒆𝒊𝒈𝒉𝒕 𝟗 𝒄𝒎 𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒂𝒏𝒅 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒓𝒂𝒅𝒊𝒊 𝒂𝒓𝒆
𝟐𝟏 𝒄𝒎 𝒂𝒏𝒅 𝟐𝟖 𝒄𝒎 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚.
𝐿𝑒𝑡 𝑟, 𝑅 𝑎𝑛𝑑 ℎ 𝑏𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑟𝑎𝑑𝑖𝑢𝑠, 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒
ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦.
𝐺𝑖𝑣𝑒𝑛 : 𝑟 = 21𝑐𝑚, 𝑅 = 28 𝑐𝑚, ℎ = 9 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝜋 𝑅2 − 𝑟2 ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

=
22

7
282 − 212 × 9 =

22

7
784 − 441 × 9 =

22

7
× 343 × 9

49

= 22 × 49 × 9

∴ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑖𝑟𝑜𝑛 𝑢𝑠𝑒𝑑 = 9702 𝑐𝑚3

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬: 𝟕. 𝟐
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟖 𝑭𝒐𝒓 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓𝒔 𝑨 𝒂𝒏𝒅 𝑩 𝒊 𝒇𝒊𝒏𝒅 𝒐𝒖𝒕 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓
𝒘𝒉𝒐𝒔𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒊𝒔 𝒈𝒓𝒆𝒂𝒕𝒆𝒓. 𝒊𝒊 𝒗𝒆𝒓𝒊𝒇𝒚 𝒘𝒉𝒆𝒕𝒉𝒆𝒓 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒘𝒊𝒕𝒉
𝒈𝒓𝒆𝒂𝒕𝒆𝒓 𝒗𝒐𝒍𝒖𝒎𝒆 𝒉𝒂𝒔 𝒈𝒓𝒆𝒂𝒕𝒆𝒓 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂. 𝒊𝒊𝒊 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐𝒔
𝒐𝒇 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓𝒔 𝑨 𝒂𝒏𝒅 𝑩.

𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝑨

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 7𝑐𝑚 𝑟 =
7

2
𝑐𝑚

𝐻𝑒𝑖𝑔ℎ𝑡 ∶ ℎ = 21 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 = 𝜋𝑟2ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

=
22

7
×

7

2
×

7

2
× 21

11

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 = 11 × 3.5 × 21

= 231 × 3.5

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 = 808.5 𝑐𝑚3

𝒊

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 =
22

7
×

21

2
×

21

2
× 7

𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵
𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 21𝑐𝑚 𝑟 =

21

2
𝑐𝑚

𝐻𝑒𝑖𝑔ℎ𝑡 ∶ ℎ = 7 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 = 𝜋𝑟2ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

311
3.5

= 11 × 3 × 21 × 3.5 = 33 × 21 × 3.5 = 693 × 3.5

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 = 2425.5 cm3

∴ 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴.

𝒊𝒊 𝑇. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 = 2𝜋𝑟 ℎ + 𝑟 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑟 =
7

2
𝑐𝑚 , ℎ = 21 𝑐𝑚

= 2 ×
22

7
×

7

2
× 21 +

7

2
= 22 × 21 + 3.5

= 22 × 24.5
𝑇. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 = 539 𝑐𝑚2

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 = 2𝜋𝑟 ℎ + 𝑟 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑟 =
21

2
𝑐𝑚, ,ℎ = 7𝑐𝑚

= 2 ×
22

7
×

21

2
× 7 +

21

2

3

= 22 × 3 × 7 + 10.5

= 22 × 3 × 17.5= 66 × 17.5
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𝐻𝑒𝑛𝑐𝑒 𝑣𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑡ℎ𝑎𝑡 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 𝑤𝑖𝑡ℎ 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 ℎ𝑎𝑠 𝑎 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒
𝑎𝑟𝑒𝑎.

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 = 1155 𝑐𝑚2

𝒊𝒊𝒊 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 ∶ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵= 808.5 ∶ 2425.5

=
808.5

2425.5

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵
=

8085

24255
4851

1617

3

1

=
1

3

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐴 ∶ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝐵 = 1: 3

∴ 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒𝑠 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟𝑠 𝐴 𝑎𝑛𝑑 𝐵 𝑖𝑠 1 ∶ 3.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟏𝟗 𝑻𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒂 𝒔𝒐𝒍𝒊𝒅 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆 𝒊𝒔 𝟏𝟏𝟎𝟖𝟖 𝒄𝒎𝟑.
𝑰𝒇 𝒊𝒕𝒔 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟐𝟒 𝒄𝒎 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒐𝒏𝒆.

𝐿𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒.

𝐺𝑖𝑣𝑒𝑛 ∶ ℎ = 24𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 = 11088 𝑐𝑚3

1

3
𝜋𝑟2ℎ = 11088

1

3
×

22

7
× 𝑟2 × 24 = 11088 ⟹ 𝑟2 = 11088 × 3 ×

7

22
×

1

24 82

1008
504 63

𝑟2 = 63 × 7 ⟹ 𝑟2 = 9 × 7 × 7

𝑟 = 9 × 7 × 7 ⟹ 𝑟 = 3 × 7

∴ 𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 ∶ 𝑟 = 21 cm

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟐𝟎 𝑻𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆𝒔 𝒐𝒇 𝒕𝒘𝒐 𝒄𝒐𝒏𝒆𝒔 𝒊𝒔 𝟐:𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒓𝒂𝒅𝒊𝒊 𝒊𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒔𝒆𝒄𝒐𝒏𝒅 𝒄𝒐𝒏𝒆 𝒊𝒔 𝒅𝒐𝒖𝒃𝒍𝒆 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕
𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕.

𝐿𝑒𝑡 𝑟1 𝑎𝑛𝑑 ℎ1 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 − 𝐼

𝑙𝑒𝑡 𝑟2 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 − 𝐼𝐼.

𝐺𝑖𝑣𝑒𝑛: ℎ2 = 2ℎ1

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑛𝑒 − 𝐼 ∶ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑛𝑒 − 𝐼𝐼 = 2: 3
𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝐼

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝐼𝐼
=

2

3

1
3

𝜋𝑟1
2ℎ1

1
3

𝜋𝑟2
2ℎ2

=
2

3
⟹

𝑟1
2

𝑟2
2

×
ℎ1

ℎ2
=

2

3
⟹

𝑟1
2

𝑟2
2 ×

ℎ1

2ℎ1
=

2

3

𝑟1
2

𝑟2
2 ×

1

2
=

2

3
⟹

𝑟1
2

𝑟2
2 =

2

3
× 2 ⟹

𝑟1
2

𝑟2
2 =

4
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𝑟1
2

𝑟2
2 =

4

3
⟹

𝑟1

𝑟2
=

2

3

∴ 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑟𝑎𝑑𝑖𝑖 𝑟1 : 𝑟2 = 2 ∶ 3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟐𝟏 𝑻𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒂 𝒔𝒐𝒍𝒊𝒅 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 𝒊𝒔 𝟐𝟗𝟏𝟎𝟔 𝒄𝒎𝟑.
𝑨𝒏𝒐𝒕𝒉𝒆𝒓 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 𝒘𝒉𝒐𝒔𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒊𝒔 𝒕𝒘𝒐 − 𝒕𝒉𝒊𝒓𝒅 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒃𝒐𝒗𝒆 𝒊𝒔
𝒄𝒖𝒓𝒗𝒆𝒅 𝒐𝒖𝒕.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒆𝒘 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆.

𝐿𝑒𝑡 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 = 29106 𝑐𝑚3

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑛𝑒𝑤 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 =
2

3
𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

=
2

3
× 29106

9702
= 2 × 9702

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑛𝑒𝑤 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 = 19404𝑐𝑚3

2

3
𝜋𝑟3 = 19404

𝑟3 = 19404 ×
3

2
×

7

22

⟹
2

3
×

22

7
× 𝑟3 = 19404

9702

2

882 441

⟹ 𝑟3 = 441 × 21

𝑟3 = 441 × 21 ⟹ 𝑟3 = 21 × 21 × 21

𝑟 =
3

21 × 21 × 21 ⟹ 𝑟 = 21 𝑐𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟐𝟐 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆 𝒕𝒉𝒆 𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘 𝒃𝒓𝒂𝒔𝒔 𝒔𝒑𝒉𝒆𝒓𝒆 𝒊𝒇 𝒕𝒉𝒆
𝒊𝒏𝒏𝒆𝒓 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒊𝒔 𝟏𝟒 𝒄𝒎 𝒂𝒏𝒅 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔𝒔 𝒊𝒔 𝟏𝒎𝒎,𝒂𝒏𝒅 𝒘𝒉𝒐𝒔𝒆 𝒅𝒆𝒏𝒔𝒊𝒕𝒚
𝒊𝒔 𝟏𝟕. 𝟑 𝒈/ 𝒄𝒎𝟑.

𝐿𝑒𝑡 𝑟 𝑎𝑛𝑑 𝑅 𝑏𝑒 𝑡ℎ𝑒 𝑖𝑛𝑛𝑒𝑟 𝑎𝑛𝑑 𝑜𝑢𝑡𝑒𝑟 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑜𝑙𝑙𝑜𝑤 𝑠𝑝ℎ𝑒𝑟𝑒.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑖𝑛𝑛𝑒𝑟 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑑 = 14 𝑐𝑚 𝑟 =
14

2
= 7 𝑐𝑚

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 1 𝑚𝑚

𝑅 − 𝑟 =
1

10
𝑐𝑚

𝑅 = 7 + 0.1 𝑅 = 7.1 𝑐𝑚

⟹

⟹ 𝑅 − 7 = 0.1

⟹

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑠𝑝ℎ𝑒𝑟𝑒 =
4

3
𝜋 𝑅3 − 𝑟3 𝑐𝑢.𝑐𝑚

=
4

3
×

22

7
7.13 − 73 =

4

3
×

22

7
357.91 − 343

=
4

3
×

22

7
× 14.91

2.13
0.71

= 4 × 22 × 0.71 = 62.48 𝑐𝑚3

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑠𝑝ℎ𝑒𝑟𝑒 = 62.48 𝑐𝑚3
330
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𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑏𝑟𝑎𝑠𝑠 𝑖𝑛 1 𝑐𝑚3 = 17.3 𝑔𝑚

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 = 62.48 × 17.3 = 1080.90 𝑔𝑚

∴ 𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑖𝑠 1080.90 𝑔𝑟𝑎𝑚𝑠.

𝑊𝑒𝑖𝑔ℎ𝑡 = 𝑣𝑜𝑙𝑢𝑚𝑒 × 𝑑𝑒𝑛𝑠𝑖𝑡𝑦

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟐𝟑 𝑰𝒇 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒊 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒆𝒏𝒅𝒔 𝒐𝒇 𝒂 𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒘𝒉𝒊𝒄𝒉
𝒊𝒔 𝟒𝟓 𝒄𝒎 𝒉𝒊𝒈𝒉 𝒂𝒓𝒆 𝟐𝟖 𝒄𝒎 𝒂𝒏𝒅 𝟕 𝒄𝒎,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒓𝒖𝒔𝒕𝒖𝒎.

𝐿𝑒𝑡 ℎ, 𝑟 𝑎𝑛𝑑 𝑅 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡, 𝑡𝑜𝑝 𝑎𝑛𝑑 𝑏𝑜𝑡𝑡𝑜𝑚 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚.

𝐺𝑖𝑣𝑒𝑛 ∶ ℎ = 45𝑐𝑚, 𝑅 = 28 𝑐𝑚, 𝑟 = 7 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 =
1

3
𝜋 𝑅2 + 𝑅𝑟 + 𝑟2 ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

=
1

3
×

22

7
× 282 + 28 × 7 + 72 × 45

=
1

3
×

22

7
× 784 + 196 + 49 × 45

15

=
22

7
× 1029 × 15

147
= 22 × 147 × 15 = 48510

∴ 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 𝑖𝑠 48510 𝑐𝑚3

𝟏. 𝑨 𝟏𝟒 𝒎 𝒅𝒆𝒆𝒑 𝒘𝒆𝒍𝒍 𝒘𝒊𝒕𝒉 𝒊𝒏𝒏𝒆𝒓 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟏𝟎 𝒎 𝒊𝒔 𝒅𝒖𝒈 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒆𝒂𝒓𝒕𝒉
𝒕𝒂𝒌𝒆𝒏 𝒐𝒖𝒕 𝒊𝒔 𝒆𝒗𝒆𝒏𝒍𝒚 𝒔𝒑𝒓𝒆𝒂𝒅 𝒂𝒍𝒍 𝒂𝒓𝒐𝒖𝒏𝒅 𝒕𝒉𝒆 𝒘𝒆𝒍𝒍 𝒕𝒐 𝒇𝒐𝒓𝒎 𝒂𝒏
𝒆𝒎𝒃𝒂𝒏𝒌𝒎𝒆𝒏𝒕 𝒐𝒇 𝒘𝒊𝒅𝒕𝒉 𝟓 𝒎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒎𝒃𝒂𝒏𝒌𝒎𝒆𝒏𝒕.

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 10 𝑚

𝐼𝑛𝑛𝑒𝑟 ℎ𝑒𝑖𝑔ℎ𝑡 = 14 𝑚

= 5 𝑚𝑟 =
10

2

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 𝑅 − 𝑟
5 = 𝑅 − 5
5 + 5 = 𝑅
𝑅 = 10𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝜋𝑟2ℎ 𝑐𝑢𝑏𝑖𝑐 𝑢𝑛𝑖𝑡𝑠

=
22

7
× 5 × 5 × 14 =

7700

7
= 1100 𝑚3

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 1100 𝑚3

𝜋 𝑅2 − 𝑟2 ℎ = 1100

22

7
× 102 − 52 ℎ = 1100

22

7
× 100 − 25 ℎ = 1100

22

7
× 75ℎ = 1100

⟹

⟹ ℎ = 1100 ×
7

22
×

1

75
= 4.66 = 4.67𝑚

𝑇ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 ≅ 4.7 𝑚 𝑒𝑚𝑏𝑎𝑛𝑘𝑚𝑒𝑛𝑡.
331
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𝟐. 𝑨 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒈𝒍𝒂𝒔𝒔 𝒘𝒊𝒕𝒉 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟐𝟎 𝒄𝒎 𝒉𝒂𝒔 𝒘𝒂𝒕𝒆𝒓 𝒕𝒐 𝒂 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇
𝟗 𝒄𝒎.𝑨 𝒔𝒎𝒂𝒍𝒍 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒎𝒆𝒕𝒂𝒍 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟓 𝒄𝒎 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝟒 𝒄𝒎 𝒊𝒔
𝒊𝒎𝒎𝒆𝒓𝒔𝒆𝒅 𝒊𝒕 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆𝒍𝒚. 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆 𝒕𝒉𝒆 𝒓𝒂𝒊𝒔𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒈𝒍𝒂𝒔𝒔?

𝐿𝑒𝑡 𝑟1 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ1 𝑏𝑒 𝑡ℎ𝑒 𝑙𝑒𝑣𝑒𝑙 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑟𝑎𝑖𝑠𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙
𝑔𝑙𝑎𝑠𝑠

𝑙𝑒𝑡 𝑟2 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑚𝑒𝑡𝑎𝑙.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑟1 =
20

2
= 10𝑐𝑚, ℎ1 =?

𝑟2 = 5𝑐𝑚, ℎ2 = 4𝑐𝑚

𝑇ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑎𝑡𝑒𝑟 𝑟𝑎𝑖𝑠𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑔𝑙𝑎𝑠𝑠
= 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑚𝑒𝑡𝑎𝑙.

𝜋𝑟1
2ℎ1 = 𝜋𝑟2

2ℎ2

𝜋 × 102 × ℎ1 = 𝜋 × 52 × 4

⟹

100 × ℎ1 = 25 × 4

100 × ℎ1 = 100 ℎ1 =
100

100
= 1 𝑐𝑚

∴ 𝑇ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑎𝑖𝑠𝑒𝑑 𝑤𝑎𝑡𝑒𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑔𝑙𝑎𝑠𝑠 = 1 𝑐𝑚

𝟑. 𝑰𝒇 𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒘𝒐𝒐𝒅𝒆𝒏 𝒑𝒊𝒆𝒄𝒆 𝒊𝒔 𝟒𝟖𝟒 𝒄𝒎 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅
𝒊𝒕𝒔 𝒗𝒐𝒍𝒖𝒎𝒆 𝒘𝒉𝒆𝒏 𝒊𝒕𝒔 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟏𝟎𝟓 𝒄𝒎.

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑎𝑠𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 = 484 𝑐𝑚, 𝐻𝑒𝑖𝑔ℎ𝑡 = 105 𝑐𝑚𝐺𝑖𝑣𝑒𝑛:

2𝜋𝑟 = 484

⟹2 ×
22

7
× 𝑟 = 484 𝑟 = 484 ×

1

2
×

7

22

242
121

11

11

𝑟 = 77 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑛𝑒 =
1

3
𝜋𝑟2ℎ 𝑐𝑢𝑏𝑖𝑐 𝑢𝑛𝑖𝑡𝑠

=
1

3
×

22

7
× 77 × 77 × 105

11 35
= 22 × 11 × 77 × 35

= 242 × 2695 = 652190 𝑐𝑚3

⟹

𝟒. 𝑨 𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓 𝒊𝒔 𝒇𝒖𝒍𝒍𝒚 𝒇𝒊𝒍𝒍𝒆𝒅 𝒘𝒊𝒕𝒉 𝒑𝒆𝒕𝒓𝒐𝒍.𝑻𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒊𝒔 𝟏𝟎 𝒎
𝒂𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟏𝟓 𝒎.𝑰𝒇 𝒕𝒉𝒆 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓 𝒄𝒂𝒏 𝒓𝒆𝒍𝒆𝒂𝒔𝒆 𝒕𝒉𝒆 𝒑𝒆𝒕𝒓𝒐𝒍 𝒕𝒉𝒓𝒐𝒖𝒈𝒉
𝒊𝒕𝒔 𝒃𝒐𝒕𝒕𝒐𝒎 𝒂𝒕 𝒕𝒉𝒆 𝒓𝒂𝒕𝒆 𝒐𝒇 𝟐𝟓 𝒄𝒖. 𝒎𝒆𝒕𝒆𝒓 𝒑𝒆𝒓 𝒎𝒊𝒏𝒖𝒕𝒆,𝒊𝒏 𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒎𝒊𝒏𝒖𝒕𝒆𝒔
𝒕𝒉𝒆 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒆𝒎𝒑𝒕𝒊𝒆𝒅.𝑹𝒐𝒖𝒏𝒅 𝒐𝒇𝒇 𝒚𝒐𝒖𝒓 𝒂𝒏𝒔𝒘𝒆𝒓 𝒕𝒐 𝒕𝒉𝒆 𝒏𝒆𝒂𝒓𝒆𝒔𝒕
𝒎𝒊𝒏𝒖𝒕𝒆.

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 =
1

3
𝜋𝑟2ℎ cu. units

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 =
1

3
× 𝜋 × 10 × 10 × 15

5

332
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= 500𝜋 𝑚3 = 500 × 3.14 𝑚3 = 1570 𝑚3

25 𝑚3𝑜𝑓 𝑝𝑒𝑡𝑟𝑜𝑙 𝑟𝑒𝑙𝑒𝑎𝑠𝑒𝑑 𝑖𝑛 1 𝑚𝑖𝑛𝑠.

𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑒𝑚𝑝𝑡𝑖𝑒𝑑 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 =
1570

25 5

314

= 62.8 𝑚𝑖𝑛𝑠.

≅ 63 𝑚𝑖𝑛𝑢𝑡𝑒𝑠. (𝑎𝑝𝑝𝑟𝑜𝑥. )

𝟓. 𝑨 𝒓𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆𝒅 𝒕𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝒘𝒉𝒐𝒔𝒆 𝒔𝒊𝒅𝒆𝒔 𝒂𝒓𝒆 𝟔 𝒄𝒎,𝟖 𝒄𝒎 𝒂𝒏𝒅 𝟏𝟎 𝒄𝒎 𝒊𝒔
𝒓𝒆𝒗𝒐𝒍𝒗𝒆𝒅 𝒂𝒃𝒐𝒖𝒕 𝒕𝒉𝒆 𝒔𝒊𝒅𝒆𝒔 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒊𝒏𝒈 𝒕𝒉𝒆 𝒓𝒊𝒈𝒉𝒕 𝒂𝒏𝒈𝒍𝒆 𝒊𝒏 𝒕𝒘𝒐 𝒘𝒂𝒚𝒔.
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒊𝒏 𝒗𝒐𝒍𝒖𝒎𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒐𝒍𝒊𝒅𝒔 𝒔𝒐 𝒇𝒐𝒓𝒎𝒆𝒅.

𝑊ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝐵𝐶 𝑖𝑠 𝑟𝑜𝑡𝑎𝑡𝑒𝑑 𝑎𝑏𝑜𝑢𝑡 𝐴𝐶, 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝑓𝑜𝑟𝑚𝑒𝑑

=
1

3
×

22

7
× 6 × 6 × 8

Volume of cone =
1

3
𝜋𝑟2ℎ 𝑐𝑢.𝑢𝑛𝑖𝑡𝑠

2

=
44 × 48

7
=

2112

7
= 301.71 cm3

𝑊ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝐵𝐶 𝑖𝑠 𝑟𝑜𝑡𝑎𝑡𝑒𝑑 𝑎𝑏𝑜𝑢𝑡 𝐵𝐶, 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝑓𝑜𝑟𝑚𝑒𝑑

Volume of cone =
1

3
𝜋𝑟2ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

=
1

3
×

22

7
× 8 × 8 × 6

= 402.28𝑐𝑚3

2

=
44 × 64

7
=

2816

7

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑣𝑜𝑙𝑢𝑚𝑒𝑠 − 301.71= 402.28

= 100.57𝑐𝑚3

6. 𝑻𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆𝒔 𝒐𝒇 𝒕𝒘𝒐 𝒄𝒐𝒏𝒆𝒔 𝒐𝒇 𝒔𝒂𝒎𝒆 𝒃𝒂𝒔𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒂𝒓𝒆3600 𝒄𝒎𝟑 𝒂𝒏𝒅
5040 𝒄𝒎𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕𝒔.

𝑉1 = 3600 𝑐𝑚3 , 𝑉2 = 5040 𝑐𝑚3

𝑉1: 𝑉2 = 3600: 5040

𝐿𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ1 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 − 𝐼

𝑙𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 − 𝐼𝐼.

𝑉1

𝑉2
=

3600

5040

333
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BLUE STARS HR.SEC SCHOOL

1
3

𝜋𝑟2ℎ1

1
3

𝜋𝑟2ℎ2

=
3600

5040

360

504

90

126

⟹
ℎ1

ℎ2

=
90

126

45

63

5

7

ℎ1

ℎ2

=
5

7
⟹ ∴ ℎ1:ℎ2 = 5 ∶ 7

𝟕. 𝑰𝒇 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒓𝒂𝒅𝒊𝒊 𝒐𝒇 𝒕𝒘𝒐 𝒔𝒑𝒉𝒆𝒓𝒆𝒔 𝒊𝒔 𝟒 ∶ 𝟕, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓
𝒗𝒐𝒍𝒖𝒎𝒆𝒔.

∴ 𝑅𝑎𝑡𝑖𝑜 𝑜𝑓 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡𝑤𝑜 𝑠𝑝ℎ𝑒𝑟𝑒𝑠

Let 𝑟1 and 𝑟2 be the radius of the two sphere
𝐺𝑖𝑣𝑒𝑛: 𝑟1 : 𝑟2 = 4: 7

𝑉1:𝑉2 =
4

3
𝜋𝑟1

3:
4

3
𝜋𝑟2

3

𝑉1:𝑉2 = 𝑟1
3: 𝑟2

3 𝑉1:𝑉2 = 43: 73⟹

𝑉1: 𝑉2 = 64 ∶ 343

𝟖. 𝑨 𝒔𝒐𝒍𝒊𝒅 𝒔𝒑𝒉𝒆𝒓𝒆 𝒂𝒏𝒅 𝒂 𝒔𝒐𝒍𝒊𝒅 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 𝒉𝒂𝒗𝒆 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆

𝒂𝒓𝒆𝒂.𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒗𝒐𝒍𝒖𝒎𝒆 𝒊𝒔 𝟑 𝟑 ∶ 𝟒.

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑆𝑝ℎ𝑒𝑟𝑒 = 𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

4𝜋𝑟1
2 = 3𝜋𝑟2

2

Let 𝑟1 and 𝑟2 be the radius of the sphere and hemisphere .

⟹ 4𝑟1
2 = 3𝑟2

2

∴
𝑟1

2

𝑟2
2 =

3

4
⟹

𝑟1

𝑟2

=
3

2

𝑟1
2

𝑟2
2 =

3

4
⟹

𝑟1 : 𝑟2 = 3 ∶ 2

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑝ℎ𝑒𝑟𝑒 ∶ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 =
4

3
𝜋𝑟1

3 ∶
2

3
𝜋𝑟2

3

= 4 × 𝑟1
3: 2 × 𝑟2

3
2

= 2𝑟1
3: 𝑟2

3

= 2 3
3

∶ 23 = 2 3 3 ∶ 8
4

𝑇ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 = 3 3 ∶ 4

𝟗. 𝑻𝒉𝒆 𝒐𝒖𝒕𝒆𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒊𝒏𝒏𝒆𝒓 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂𝒔 𝒐𝒇 𝒂 𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒄𝒐𝒑𝒑𝒆𝒓 𝒔𝒉𝒆𝒍𝒍
𝒂𝒓𝒆 𝟓𝟕𝟔𝝅 𝒄𝒎𝟐 𝒂𝒏𝒅 𝟑𝟐𝟒𝝅 𝒄𝒎𝟐 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆
𝒎𝒂𝒕𝒆𝒓𝒊𝒂𝒍 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝒕𝒐 𝒎𝒂𝒌𝒆 𝒕𝒉𝒆 𝒔𝒉𝒆𝒍𝒍.

𝑂𝑢𝑡𝑒𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑠𝑝ℎ𝑒𝑟𝑒 ∶ 4𝜋𝑅2 = 576𝜋 𝑐𝑚2

𝐼𝑛𝑛𝑒𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑠𝑝ℎ𝑒𝑟𝑒 ∶ 4𝜋𝑟2 = 324𝜋 𝑐𝑚2

4𝜋𝑅2 = 576𝜋 𝑅2 =
576

4
⟹

𝑅2 = 144 𝑅 = 144 𝑅 = 12 𝑐𝑚⟹ ⟹ 334
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4𝜋𝑟2 = 324𝜋 ⟹⟹

𝑟 = 81 𝑟 = 9 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑜𝑙𝑙𝑜𝑤 𝑠𝑝ℎ𝑒𝑟𝑒 =
4

3
𝜋 𝑅3 − 𝑟3 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

𝑟2 =
324

4
𝑟2 = 81

⟹

=
4

3
×

22

7
× 123 − 93 =

4

3
×

22

7
× 1728 − 729

=
4

3
×

22

7
× 999

333

=
29304

7
= 4186.285

= 4186.29 𝑐𝑢. 𝑐𝑚

∴ 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑛𝑒𝑒𝑑𝑒𝑑 = 4186.29 𝑐𝑚3

𝟏𝟎. 𝑨 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓 𝒐𝒑𝒆𝒏 𝒂𝒕 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒂 𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒆
𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟏𝟔 𝒄𝒎 𝒘𝒊𝒕𝒉 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒊𝒕𝒔 𝒍𝒐𝒘𝒆𝒓 𝒂𝒏𝒅 𝒖𝒑𝒑𝒆𝒓 𝒆𝒏𝒅𝒔 𝒂𝒓𝒆 𝟖 𝒄𝒎 𝒂𝒏𝒅
𝟐𝟎 𝒄𝒎 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒔𝒕 𝒐𝒇𝒎𝒊𝒍𝒌 𝒘𝒉𝒊𝒄𝒉 𝒄𝒂𝒏 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆𝒍𝒚 𝒇𝒊𝒍𝒍 𝒂
𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓 𝒂𝒕 𝒕𝒉𝒆 𝒓𝒂𝒕𝒆 𝒐𝒇 𝑹𝒔. 𝟒𝟎 𝒑𝒆𝒓 𝒍𝒊𝒕𝒓𝒆.

𝐿𝑒𝑡 ℎ, 𝑟 𝑎𝑛𝑑 𝑅 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡, 𝑡𝑜𝑝 𝑎𝑛𝑑 𝑏𝑜𝑡𝑡𝑜𝑚 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚.

𝐺𝑖𝑣𝑒𝑛 ∶ ℎ = 16𝑐𝑚, 𝑅 = 20 𝑐𝑚, 𝑟 = 8 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 =
1

3
𝜋 𝑅2 + 𝑅𝑟 + 𝑟2 ℎ 𝑐𝑢. 𝑢𝑛𝑖𝑡𝑠

=
1

3
×

22

7
× 202 + 20 × 8 + 82 × 16

=
1

3
×

22

7
× 400 + 160 + 64 × 16

=
1

3
×

22

7
× 624 × 16

208
=

73216

7

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑚𝑖𝑙𝑘 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 10459.428 𝑐𝑚3

1000 𝑐𝑚3 = 1 𝑙𝑖𝑡𝑟𝑒

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑚𝑖𝑙𝑘 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 =
10459.428 𝑐𝑚3

1000
= 10.459428𝑐𝑚3

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑚𝑖𝑙𝑘 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 = 10.459 𝑙𝑖𝑡𝑟𝑒𝑠

𝑇ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑖𝑙𝑘 @ 𝑅𝑠.40 𝑝𝑒𝑟 𝑙𝑖𝑡𝑟𝑒

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑖𝑙𝑘 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 = 10.459 × 40

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑖𝑙𝑘 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 = 𝑅𝑠. 418.36

= 104.59 × 4
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟕. 𝟐𝟒 𝑨 𝒕𝒐𝒚 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒔𝒖𝒓𝒎𝒐𝒖𝒏𝒕𝒆𝒅 𝒃𝒚 𝒂
𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆. 𝑻𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒚 𝒊𝒔 𝟐𝟓 𝒄𝒎.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆

𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒚 𝒊𝒇 𝒊𝒕𝒔 𝒄𝒐𝒎𝒎𝒐𝒏 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒊𝒔 𝟏𝟐 𝒄𝒎.

𝐿𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦.

𝐺𝑖𝑣𝑒𝑛 : 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 ∶ 𝑑 = 12𝑐𝑚

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑦 = 25 𝑐𝑚

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑝𝑜𝑟𝑡𝑖𝑜𝑛 = 25 − 6
= 19 𝑐𝑚

𝑟𝑎𝑑𝑖𝑢𝑠 ∶ 𝑟 = 6 𝑐𝑚 𝑟 =
12

2
= 6

𝑇. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑦 = 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟
+ 𝐶. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 + 𝑇𝑜𝑝 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

= 2𝜋𝑟ℎ + 2𝜋𝑟2 + 𝜋𝑟2 = 2𝜋𝑟ℎ + 3𝜋𝑟2 = 𝜋𝑟 2ℎ + 3𝑟 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

=
22

7
× 6 × 2 × 19 + 3 × 6 =

22

7
× 6 × 38 + 18

=
22

7
× 6 × 56 = 22 × 48 = 1056

∴ 𝑻. 𝑺. 𝑨. 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒚 𝒊𝒔 𝟏𝟎𝟓𝟔 𝒄𝒎𝟐

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟕. 𝟐𝟓 𝑨 𝒋𝒆𝒘𝒆𝒍 𝒃𝒐𝒙 𝑭𝒊𝒈. 𝟕. 𝟑𝟗 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒂 𝒄𝒖𝒃𝒐𝒊𝒅 𝒐𝒇
𝒅𝒊𝒎𝒆𝒏𝒔𝒊𝒐𝒏𝒔 𝟑𝟎 𝒄𝒎 × 𝟏𝟓 𝒄𝒎 × 𝟏𝟎 𝒄𝒎 𝒔𝒖𝒓𝒎𝒐𝒖𝒏𝒕𝒆𝒅 𝒃𝒚 𝒂 𝒉𝒂𝒍𝒇 𝒑𝒂𝒓𝒕 𝒐𝒇
𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒂𝒔 𝒔𝒉𝒐𝒘𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒂𝒏𝒅 𝑻.𝑺. 𝑨. 𝒐𝒇
𝒕𝒉𝒆 𝒃𝒐𝒙.

𝐿𝑒𝑡 𝑙, 𝑏 𝑎𝑛𝑑 ℎ1 𝑏𝑒 𝑡ℎ𝑒 𝑙𝑒𝑛𝑔𝑡ℎ, 𝑏𝑟𝑒𝑎𝑑𝑡ℎ 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑢𝑏𝑜𝑖𝑑.

𝒄𝒖𝒃𝒐𝒊𝒅 𝒋𝒆𝒘𝒆𝒍 𝒃𝒐𝒙

𝑙 = 30𝑐𝑚, 𝑏 = 15𝑐𝑚, ℎ1 = 10𝑐𝑚

𝐻𝑎𝑙𝑓 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑎 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝑙𝑒𝑡 𝑟 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟.

𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 ∶ 𝑑 = 15𝑐𝑚

𝑟𝑎𝑑𝑖𝑢𝑠 ∶ 𝑟 =
15

2
𝑐𝑚

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 30𝑐𝑚

𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒐𝒙 = 𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒖𝒃𝒐𝒊𝒅 +
𝟏

𝟐
𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓

= 𝑙 × 𝑏 × ℎ1

= 30 × 15 × 10

+
1

2
π𝑟2ℎ2 cu.units

+
1

2

22

7
×

15

2
×

15

2
× 30

11 15
15 × 15 × 15 = 225 × 15

= 3375

3375 × 11= 37125

𝑬𝒙𝒆𝒓𝒄𝒊𝒔𝒆 𝟕. 𝟑
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= 4500

= 4500 +
1

2

11

7
× 15 × 15 × 15

= 4500 +
1

2

37125

7
= 4500 +

37125

14

+ 2651.79 = 7151.79

∴ 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑥 = 7151.79 𝑐𝑚3

𝑻.𝑺. 𝑨. 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒐𝒙 =
𝑳. 𝑺. 𝑨. 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒖𝒃𝒐𝒊𝒅

+
𝟏

𝟐
𝑪. 𝑺. 𝑨. 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓

= 2 𝑙 + 𝑏 ℎ1 +
1

2
2π𝑟ℎ2

= 2(30 + 15) × 10+
22

7
×

15

2
× 30

11

= 2 450 +
11 × 15 × 30

7
= 900 +

4950

7

= 900 + 707.14 = 1607.14

∴ 𝑇. 𝑆. 𝐴. 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑜𝑥 = 1607.14 𝑐𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟕. 𝟐𝟔 𝑨𝒓𝒖𝒍 𝒉𝒂𝒔 𝒕𝒐 𝒎𝒂𝒌𝒆 𝒂𝒓𝒓𝒂𝒏𝒈𝒆𝒎𝒆𝒏𝒕𝒔 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒂𝒄𝒄𝒐𝒎𝒎𝒐𝒅𝒂𝒕
− 𝒊𝒐𝒏𝒐𝒇 𝟏𝟓𝟎 𝒑𝒆𝒓𝒔𝒐𝒏𝒔 𝒇𝒐𝒓 𝒉𝒊𝒔 𝒇𝒂𝒎𝒊𝒍𝒚 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏.𝑭𝒐𝒓 𝒕𝒉𝒊𝒔 𝒑𝒖𝒓𝒑𝒐𝒔𝒆,𝒉𝒆
𝒑𝒍𝒂𝒏𝒔 𝒕𝒐 𝒃𝒖𝒊𝒍𝒅 𝒂 𝒕𝒆𝒏𝒕 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒔𝒖𝒓𝒎𝒐𝒖𝒏𝒕𝒆𝒅
𝒃𝒚 𝒂 𝒄𝒐𝒏𝒆. 𝑬𝒂𝒄𝒉 𝒑𝒆𝒓𝒔𝒐𝒏 𝒐𝒄𝒄𝒖𝒑𝒊𝒆𝒔 𝟒 𝒔𝒒. 𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒑𝒂𝒄𝒆 𝒐𝒏 𝒈𝒓𝒐𝒖𝒏𝒅 𝒂𝒏𝒅

𝟒𝟎 𝒄𝒖. 𝒎𝒆𝒕𝒆𝒓 𝒐𝒇𝒂𝒊𝒓 𝒕𝒐 𝒃𝒓𝒆𝒂𝒕𝒉𝒆.𝑾𝒉𝒂𝒕 𝒔𝒉𝒐𝒖𝒍𝒅 𝒃𝒆 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆
𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒑𝒂𝒓𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒆𝒏𝒕 𝒊𝒇 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒑𝒂𝒓𝒕 𝒊𝒔 𝟖 𝒎?

𝐿𝑒𝑡 ℎ1 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑎𝑛𝑑 𝑐𝑜𝑛𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦.

𝐴𝑟𝑒𝑎 𝑓𝑜𝑟 𝑜𝑛𝑒 𝑝𝑒𝑟𝑠𝑜𝑛 = 4 𝑠𝑞. 𝑚

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 = 150

𝑇𝑜𝑡𝑎𝑙 𝑏𝑎𝑠𝑒 𝑎𝑟𝑒𝑎 = 150 × 4

𝜋𝑟2 = 600
22

7
× 𝑟2 = 600⟹

𝑟2 = 600 ×
7

2211

300

𝑟2 =
2100

11
… (1)

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎𝑖𝑟 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑓𝑜𝑟 1 𝑝𝑒𝑟𝑠𝑜𝑛 = 40 𝑚3

𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎𝑖𝑟 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑓𝑜𝑟 150 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 = 150 × 40 = 6000 𝑚3

𝜋𝑟2ℎ1 +
1

3
𝜋𝑟2ℎ2 = 6000
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𝜋𝑟2 ℎ1 +
1

3
ℎ2

= 6000 ⟹
22

7
×

2100

11
8 +

1

3
ℎ2 = 6000

2 300

600 × 8 +
1

3
ℎ2 = 6000 ⟹ 8 +

1

3
ℎ2 =

6000

600

10

8 +
1

3
ℎ2 = 10 ⟹

1

3
ℎ2 = 10 − 8

1

3
ℎ2 = 2 ⟹ ℎ2 = 6

∴ 𝑇ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑖𝑐𝑎𝑙 𝑡𝑒𝑛𝑡 ℎ2 𝑖𝑠 6 𝑚

⟹

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟕. 𝟐𝟕 𝑨 𝒇𝒖𝒏𝒏𝒆𝒍 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒔 𝒐𝒇 𝒂 𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒆 𝒂𝒕𝒕𝒂𝒄𝒉𝒆𝒅 𝒕𝒐 𝒂
𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒑𝒐𝒓𝒕𝒊𝒐𝒏 𝟏𝟐 𝒄𝒎 𝒍𝒐𝒏𝒈 𝒂𝒕𝒕𝒂𝒄𝒉𝒆𝒅 𝒂𝒕 𝒕𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎. 𝑰𝒇 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍

𝒉𝒆𝒊𝒈𝒉𝒕 𝒃𝒆 𝟐𝟎 𝒄𝒎, 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒑𝒐𝒓𝒕𝒊𝒐𝒏 𝒃𝒆 𝟏𝟐 𝒄𝒎 𝒂𝒏𝒅 𝒕𝒉𝒆
𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒐𝒑 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒏𝒆𝒍 𝒃𝒆 𝟐𝟒 𝒄𝒎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒐𝒖𝒕𝒆𝒓 𝒔𝒖𝒓𝒇𝒂𝒄𝒆

𝒂𝒓𝒆𝒂𝒐𝒇 𝒕𝒉𝒆 𝒇𝒖𝒏𝒏𝒆𝒍.

𝐿𝑒𝑡 𝑅, 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑡𝑜𝑝 𝑎𝑛𝑑 𝑏𝑜𝑡𝑡𝑜𝑚 𝑟𝑎𝑑𝑖𝑖 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚.

𝐿𝑒𝑡 ℎ1 ,ℎ2 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 𝑎𝑛𝑑 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑅 = 12 𝑐𝑚, 𝑟 = 6 𝑐𝑚, ℎ2 = 12 𝑐𝑚

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑛𝑒𝑙 = 20 𝑐𝑚

𝐻𝑒𝑖𝑔ℎ𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚: = 8 𝑐𝑚ℎ1 = 20 − 12

𝑆𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 𝑙 = 𝑅 − 𝑟 2 + ℎ1
2 𝑢𝑛𝑖𝑡𝑠

= 12 − 6 2 + 82 = 62 + 82 = 36 + 64 = 100

𝑙 = 10 𝑐𝑚

𝑂𝑢𝑡𝑒𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎

= 2𝜋𝑟ℎ2 + 𝜋 𝑅 + 𝑟 𝑙

= 𝐶. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 + 𝐶. 𝑆. 𝐴 𝑓𝑟𝑢𝑠𝑡𝑢𝑚

𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

= 𝜋

= 𝜋 2 × 6 × 12 + 12 + 6 × 10

= 𝜋 144 + 18 × 10

= 𝜋 144 + 180

=
22

7
× 324

2𝑟ℎ2 + 𝑅 + 𝑟 𝑙

22 × 324 = 7128

=
7128

7
= 1018.28

∴ 𝑜𝑢𝑡𝑒𝑟 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑛𝑒𝑙 𝑖𝑠 1018.28 𝑐𝑚2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆: 𝟕. 𝟐𝟖 𝑨 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒔𝒆𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒄𝒖𝒕 𝒐𝒖𝒕 𝒇𝒓𝒐𝒎 𝒐𝒏𝒆 𝒇𝒂𝒄𝒆 𝒐𝒇 𝒂
𝒄𝒖𝒃𝒊𝒄𝒂𝒍 𝒃𝒍𝒐𝒄𝒌 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒍 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐
𝒔𝒊𝒅𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒖𝒃𝒆. 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆
𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒔𝒐𝒍𝒊𝒅.
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BLUE STARS HR.SEC SCHOOL

𝐿𝑒𝑡 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 = 𝑠𝑖𝑑𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒 = 𝑙

𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒: 𝑟 =
𝑙

2
𝑻𝑺𝑨 𝒐𝒇 𝒕𝒉𝒆 𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒔𝒐𝒍𝒊𝒅= (𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒖𝒃𝒊𝒄𝒂𝒍 𝒑𝒂𝒓𝒕

+ 𝑪.𝑺. 𝑨. 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒑𝒂𝒓𝒕

− 𝑨𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒂𝒔𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒑𝒂𝒓𝒕)

= 6 × 𝐸𝑑𝑔𝑒 2 + 2𝜋𝑟2 − 𝜋𝑟2

= 6 × 𝐸𝑑𝑔𝑒 2 + 𝜋𝑟2 = 6 × 𝑙 2 + 𝜋
𝑙

2

2

= 6 × 𝑙2 + 𝜋 ×
𝑙

4

2

= 6𝑙2 +
𝜋𝑙

4

2

=
24𝑙2 + 𝜋𝑙

4

2

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑠𝑜𝑙𝑖𝑑 =
24 + 𝜋 𝑙2

4
𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝟏. 𝑨 𝒗𝒆𝒔𝒔𝒆𝒍 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒂 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒃𝒐𝒘𝒍 𝒎𝒐𝒖𝒏𝒕𝒆𝒅 𝒃𝒚 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘
𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓. 𝑻𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒊𝒔 𝟏𝟒 𝒄𝒎 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒗𝒆𝒔𝒔𝒆𝒍 𝒊𝒔 𝟏𝟑 𝒄𝒎.
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒐𝒇 𝒕𝒉𝒆 𝒗𝒆𝒔𝒔𝒆𝒍.

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 14𝑐𝑚

𝑟 =
14

2
𝑅𝑎𝑑𝑖𝑢𝑠: = 7𝑐𝑚

𝐺𝑖𝑣𝑒𝑛 ∶

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 = 13𝑐𝑚

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟= 13 − 7= 6𝑐𝑚

𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 𝒐𝒇 𝒕𝒉𝒆 𝒗𝒆𝒔𝒔𝒆𝒍= 𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓

+ 𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝑯𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆

= π𝑟2ℎ = π𝑟2 ℎ +
2

3
𝑟+

2

3
𝜋𝑟3 =

22

7
× 7 × 7 × 6 +

2

3
× 7

= 22 × 7 × 6 +
14

3
= 22 × 7 ×

18 + 14

3

= 154 ×
32

3
= 154 × 10.67 = 1642.67𝑐𝑚3

𝟐. 𝑵𝒂𝒕𝒉𝒂𝒏,𝒂𝒏 𝒆𝒏𝒈𝒊𝒏𝒆𝒆𝒓𝒊𝒏𝒈 𝒔𝒕𝒖𝒅𝒆𝒏𝒕 𝒘𝒂𝒔 𝒂𝒔𝒌𝒆𝒅 𝒕𝒐 𝒎𝒂𝒌𝒆 𝒂 𝒎𝒐𝒅𝒆𝒍 𝒔𝒉𝒂𝒑𝒆𝒅
𝒍𝒊𝒌𝒆 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒘𝒊𝒕𝒉 𝒕𝒘𝒐 𝒄𝒐𝒏𝒆𝒔 𝒂𝒕𝒕𝒂𝒄𝒉𝒆𝒅 𝒂𝒕 𝒊𝒕𝒔 𝒕𝒘𝒐 𝒆𝒏𝒅𝒔.𝑻𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓
𝒐𝒇 𝒕𝒉𝒆 𝒎𝒐𝒅𝒆𝒍 𝒊𝒔 𝟑 𝒄𝒎 𝒂𝒏𝒅 𝒊𝒕𝒔 𝒍𝒆𝒏𝒈𝒕𝒉 𝒊𝒔 𝟏𝟐 𝒄𝒎.𝑰𝒇 𝒆𝒂𝒄𝒉 𝒄𝒐𝒏𝒆 𝒉𝒂𝒔 𝒂 𝒉𝒆𝒊𝒈𝒉𝒕

𝒐𝒇 𝟐 𝒄𝒎,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆𝒎𝒐𝒅𝒆𝒍 𝒕𝒉𝒂𝒕 𝑵𝒂𝒕𝒉𝒂𝒏 𝒎𝒂𝒅𝒆.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 3 𝑐𝑚

=
3

2
𝑐𝑚𝑟𝑎𝑑𝑖𝑢𝑠 = 1.5𝑐𝑚

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 = 12 𝑐𝑚 339
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𝐿𝑒𝑡 ℎ1 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒 𝑎𝑛𝑑 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝐶𝑜𝑛𝑒

ℎ1 = 2 𝑐𝑚

𝐶𝑦𝑙𝑖𝑛𝑑𝑒𝑟

ℎ2 = 𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 − 2 − 2
= 12 − 4 = 8 𝑐𝑚

ℎ2 = 8 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑜𝑑𝑒𝑙 = 𝑣𝑜𝑙. 𝑜𝑓 𝑡𝑤𝑜 𝑐𝑜𝑛𝑒 + 𝑣𝑜𝑙. 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

= 2 ×
1

3
𝜋𝑟2ℎ1+ 𝜋𝑟2ℎ2 =

2

3
𝜋𝑟2ℎ1 + 𝜋𝑟2ℎ2

= 𝜋𝑟2
2

3
ℎ1 + ℎ2 =

22

7
×

3

2
×

3

2

11

×
2

3
× 2 + 8

=
11

7
×

9

2
×

4

3
+ 8 =

11

7
×

9

2
×

4 + 24

3

=
11

7
×

9

2
×

28

3

14 23

= 11 × 3 × 2 = 66 𝑐𝑚3

𝑐𝑜𝑛𝑒 𝑎𝑛𝑑 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 ℎ𝑎𝑠 𝑠𝑎𝑚𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠.𝐺𝑖𝑣𝑒𝑛 ∶
𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 1.4 𝑐𝑚

=
1.4

2
𝑐𝑚𝑟𝑎𝑑𝑖𝑢𝑠

ℎ𝑒𝑖𝑔ℎ𝑡 ∶ℎ = 2.4 𝑐𝑚

= 0.7 𝑐𝑚

𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝑹𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒔𝒐𝒍𝒊𝒅 =

𝒗𝒐𝒍. 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 − 𝒗𝒐𝒍.𝒐𝒇 𝒄𝒐𝒏𝒆

= 𝜋𝑟2ℎ −
1

3
𝜋𝑟2ℎ

= 𝜋𝑟2ℎ 1 −
1

3
=

22

7
× 0.7 × 0.7 × 2.4 ×

2

3

0.1 0.8

= 22 × 0.1 × 0.7 × 0.8 × 2 = 2.464 𝑐𝑚3

3. From a solid cylinder whose height is 2.4 cm and the diameter 1.4 cm, a cone
of the same height and same diameter is carved out. Find the volume of the

remaining solid to the nearest 𝐜𝐦𝟑.

𝟒. 𝑨 𝒔𝒐𝒍𝒊𝒅 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒊𝒏𝒈 𝒐𝒇 𝒂 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟏𝟐 𝒄𝒎 𝒂𝒏𝒅
𝒓𝒂𝒅𝒊𝒖𝒔𝟔 𝒄𝒎 𝒔𝒕𝒂𝒏𝒅𝒊𝒏𝒈 𝒐𝒏 𝒂 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟔 𝒄𝒎 𝒊𝒔 𝒑𝒍𝒂𝒄𝒆𝒅
𝒖𝒑𝒓𝒊𝒈𝒉𝒕 𝒊𝒏 𝒂 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒇𝒖𝒍𝒍 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒊𝒕
𝒕𝒐𝒖𝒄𝒉𝒆𝒔 𝒕𝒉𝒆 𝒃𝒐𝒕𝒕𝒐𝒎.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒂𝒕𝒆𝒓 𝒅𝒊𝒔𝒑𝒍𝒂𝒄𝒆𝒅 𝒐𝒖𝒕 𝒐𝒇

𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓, 𝒊𝒇 𝒕𝒉𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒊𝒔 𝟔 𝒄𝒎 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟏𝟖 𝒄𝒎.

𝐶𝑜𝑛𝑒
𝑟 = 6 cm

𝐻𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

ℎ = 12 𝑐𝑚
𝑟 = 6 𝑐𝑚

340
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BLUE STARS HR.SEC SCHOOL

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑑 𝑜𝑢𝑡 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

= 𝑣𝑜𝑙. 𝑜𝑓 𝑐𝑜𝑛𝑒

=
1

3
π𝑟2ℎ +

2

3
π𝑟3 =

1

3
π𝑟2 ℎ + 2𝑟

+ 𝑣𝑜𝑙. 𝑜𝑓 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

=
1

3
×

22

7
× 6 × 6 × 12 + 2 × 6

2

=
22

7
× 2 × 6 × 12 + 12 =

22

7
× 12 × 24

=
6336

7
= 905.14 𝑐𝑚3

𝟓. 𝑨 𝒄𝒂𝒑𝒔𝒖𝒍𝒆 𝒊𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒘𝒊𝒕𝒉 𝒕𝒘𝒐 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 𝒔𝒕𝒖𝒄𝒌 𝒕𝒐
𝒆𝒂𝒄𝒉 𝒐𝒇 𝒊𝒕𝒔 𝒆𝒏𝒅𝒔. 𝑰𝒇 𝒕𝒉𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒏𝒕𝒊𝒓𝒆 𝒄𝒂𝒑𝒔𝒖𝒍𝒆 𝒊𝒔 𝟏𝟐 𝒎𝒎 𝒂𝒏𝒅 𝒕𝒉𝒆
𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒂𝒑𝒔𝒖𝒍𝒆 𝒊𝒔 𝟑 𝒎𝒎,𝒉𝒐𝒘 𝒎𝒖𝒄𝒉 𝒎𝒆𝒅𝒊𝒄𝒊𝒏𝒆 𝒊𝒕 𝒄𝒂𝒏 𝒉𝒐𝒍𝒅?

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 3 𝑚𝑚

𝑟𝑎𝑑𝑖𝑢𝑠 ∶ 𝑟 =
3

2
𝑚𝑚 = 1.5 𝑚𝑚

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 = 12𝑚𝑚

𝐻𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

𝑟 = 1.5𝑚𝑚

𝐶𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝐻𝑒𝑖𝑔ℎ𝑡 (ℎ) =

𝑟 = 1.5𝑚𝑚

𝑡𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 − 2 × 1.5
= 12 − 3 = 9 𝑚𝑚

𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒎𝒆𝒅𝒊𝒄𝒊𝒏𝒆 𝒉𝒐𝒍𝒅 𝒊𝒏 𝒕𝒉𝒆 𝒄𝒂𝒑𝒔𝒖𝒍𝒆

= 𝒗𝒐𝒍. 𝒐𝒇 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 + 𝒗𝒐𝒍. 𝒐𝒇 𝟐 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆

= 𝜋𝑟2ℎ + 2 ×
2

3
𝜋𝑟3 = 𝜋𝑟2ℎ +

4

3
𝜋𝑟3 = 𝜋𝑟2 ℎ +

4

3
𝑟

=
22

7
×

3

2
×

3

2
× 9 +

4

3
×

3

2

211

=
11

7
×

9

2
× 11 =

121

7
× 4.5

=
544.5

7
= 77.78 𝑚𝑚3

𝟔. 𝑨𝒔 𝒔𝒉𝒐𝒘𝒏 𝒊𝒏 𝒇𝒊𝒈𝒖𝒓𝒆 𝒂 𝒄𝒖𝒃𝒊𝒄𝒂𝒍 𝒃𝒍𝒐𝒄𝒌 𝒐𝒇 𝒔𝒊𝒅𝒆 𝟕 𝒄𝒎 𝒊𝒔 𝒔𝒖𝒓𝒎𝒐𝒖𝒏𝒕𝒆𝒅 𝒃𝒚 𝒂
𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒐𝒍𝒊𝒅.

𝐶𝑢𝑏𝑒

𝑎 = 7 𝑐𝑚

𝐻𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

𝑟 =
7

2
𝑐𝑚𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 7𝑐𝑚

𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒐𝒍𝒊𝒅
= 𝑻. 𝑺. 𝑨 𝒐𝒇 𝒂 𝒄𝒖𝒃𝒆+ 𝑪.𝑺. 𝑨 𝒐𝒇 𝑯𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆

− 𝑨𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒂𝒔𝒆 𝒐𝒇 𝒕𝒉𝒆 𝑯𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆 341
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BLUE STARS HR.SEC SCHOOL

= 6𝑎2 + 2𝜋𝑟2 − 𝜋𝑟2 = 6𝑎2 + 𝜋𝑟2

= 6 × 7 × 7 +
22

7
×

7

2
×

7

2

11

= 6 × 49 + 11 ×
7

2

= 294 + 11 × 3.5 = 294 + 38.5 = 332.5 𝑐𝑚2

𝟕. 𝑨 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒋𝒖𝒔𝒕 𝒆𝒏𝒄𝒍𝒐𝒔𝒆 𝒂 𝒔𝒑𝒉𝒆𝒓𝒆 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝒓 𝒖𝒏𝒊𝒕𝒔.
𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆 𝒊 𝒕𝒉𝒆 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒑𝒉𝒆𝒓𝒆 𝒊𝒊 𝒕𝒉𝒆 𝒄𝒖𝒓𝒗𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆
𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒊𝒊𝒊 𝒕𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒓𝒆𝒂𝒔 𝒐𝒃𝒕𝒂𝒊𝒏𝒆𝒅 𝒊𝒏 𝒊 𝒂𝒏𝒅
(𝒊𝒊).

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

ℎ = 2𝑟
= 2𝑟

𝑖 𝑆. 𝐴 𝑜𝑓 𝑎 𝑠𝑝ℎ𝑒𝑟𝑒 = 4𝜋𝑟2 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑖𝑖 𝐶. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 2𝜋𝑟ℎ 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

= 2𝜋𝑟 × 2𝑟 = 4𝜋𝑟2 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠

𝑖𝑖𝑖 𝑆. 𝐴. 𝑜𝑓 𝑎 𝑠𝑝ℎ𝑒𝑟𝑒 ∶ 𝐶. 𝑆. 𝐴 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

= 4𝜋𝑟2 ∶ 4𝜋𝑟2
= 1 ∶ 1

𝟖. 𝑨 𝒔𝒉𝒖𝒕𝒕𝒍𝒆 𝒄𝒐𝒄𝒌 𝒖𝒔𝒆𝒅 𝒇𝒐𝒓 𝒑𝒍𝒂𝒚𝒊𝒏𝒈 𝒃𝒂𝒅𝒎𝒊𝒏𝒕𝒐𝒏 𝒉𝒂𝒔 𝒕𝒉𝒆 𝒔𝒉𝒂𝒑𝒆 𝒐𝒇 𝒂
𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒆 𝒊𝒔 𝒎𝒐𝒖𝒏𝒕𝒆𝒅 𝒐𝒏 𝒂 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆. 𝑻𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓𝒔 𝒐𝒇 𝒕𝒉𝒆
𝒇𝒓𝒖𝒔𝒕𝒖𝒎 𝒂𝒓𝒆 𝟓 𝒄𝒎 𝒂𝒏𝒅 𝟐 𝒄𝒎. 𝑻𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒏𝒕𝒊𝒓𝒆 𝒔𝒉𝒖𝒕𝒕𝒍𝒆 𝒄𝒐𝒄𝒌 𝒊𝒔
𝟕 𝒄𝒎.𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂.

𝐺𝑖𝑣𝑒𝑛 ∶

𝐹𝑟𝑢𝑠𝑡𝑢𝑚

𝑇𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑢𝑡𝑡𝑙𝑒 𝑐𝑜𝑐𝑘 = 7 𝑐𝑚

𝐿𝑎𝑟𝑔𝑒𝑟 𝑐𝑖𝑟𝑐𝑙𝑒 𝑜𝑓 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 5 𝑐𝑚

𝑅 =
5

2
𝑐𝑚 𝑅 = 2.5 𝑐𝑚

𝑆𝑚𝑎𝑙𝑙𝑒𝑟 𝑐𝑖𝑟𝑐𝑙𝑒 𝑜𝑓 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 2 𝑐𝑚

𝑟 =
2

2
𝑟 = 1 𝑐𝑚

⟹

⟹

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑟𝑢𝑠𝑡𝑢𝑚

ℎ = 𝑡𝑜𝑡𝑎𝑙 ℎ𝑒𝑖𝑔ℎ𝑡 − 𝑟

ℎ = 7 − 1 = 6 𝑐𝑚 ℎ = 6𝑐𝑚⟹

𝑙 = 𝑅 − 𝑟 2 + ℎ2 = 2.5 − 1 2 + 62

= 1.5 2 + 36 = 2.25 + 36

𝑙 = 38.25 ⟹ 𝑙 = 6.18

𝑇. 𝑆. 𝐴 𝑜𝑓 𝑠ℎ𝑢𝑡𝑡𝑙𝑒 𝑐𝑜𝑐𝑘

= 𝐶. 𝑆. 𝐴 𝑜𝑓 𝑓𝑟𝑢𝑠𝑡𝑢𝑚 + 𝐶. 𝑆. 𝐴 𝑜𝑓 𝐻𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒
342
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BLUE STARS HR.SEC SCHOOL

= 𝜋 𝑅 + 𝑟 𝑙 + 2𝜋𝑟2 = 𝜋 𝑅 + 𝑟 𝑙 + 2𝑟2

=
22

7
2.5 + 1 6.18 + 2 × 12 =

22

7
3.5 × 6.18 + 2

=
22

7
21.63 + 2 =

22

7
× 23.63

= 3.14 × 23.63 = 74.19 𝑐𝑚2
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BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟐𝟗 𝑨 𝒎𝒆𝒕𝒂𝒍𝒍𝒊𝒄 𝒔𝒑𝒉𝒆𝒓𝒆 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟏𝟔 𝒄𝒎 𝒊𝒔 𝒎𝒆𝒍𝒕𝒆𝒅 𝒂𝒏𝒅 𝒓𝒆𝒄𝒂𝒔𝒕
𝒊𝒏𝒕𝒐 𝒔𝒎𝒂𝒍𝒍 𝒔𝒑𝒉𝒆𝒓𝒆𝒔 𝒆𝒂𝒄𝒉 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟐 𝒄𝒎.𝑯𝒐𝒘 𝒎𝒂𝒏𝒚 𝒔𝒎𝒂𝒍𝒍 𝒔𝒑𝒉𝒆𝒓𝒆𝒔
𝒄𝒂𝒏 𝒃𝒆 𝒐𝒃𝒕𝒂𝒊𝒏𝒆𝒅?

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑠𝑝ℎ𝑒𝑟𝑒𝑠 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑏𝑒 𝑛..

𝐿𝑒𝑡 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑠𝑚𝑎𝑙𝑙 𝑠𝑝ℎ𝑒𝑟𝑒 𝑎𝑛𝑑 𝑅 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑚𝑒𝑡𝑎𝑙𝑙𝑖𝑐
𝑠𝑝ℎ𝑒𝑟𝑒 …

𝑅 = 16 cm,𝑟 = 2 cm
𝑛 × (𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑠𝑚𝑎𝑙𝑙 𝑠𝑝ℎ𝑒𝑟𝑒) = 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑏𝑖𝑔 𝑚𝑒𝑡𝑎𝑙𝑙𝑖𝑐 𝑠𝑝ℎ𝑒𝑟𝑒

𝑛
4

3
𝜋𝑟3 =

4

3
𝜋𝑅3 ⟹ 𝑛

4

3
𝜋 × 23 =

4

3
𝜋 × 163

8𝑛 = 16 × 16 × 16
2

⟹ 𝑛 = 2 × 16 × 16

𝑛 = 2 × 256

𝑛 = 512

∴ 𝑇ℎ𝑒𝑟𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 512 𝑠𝑚𝑎𝑙𝑙 𝑠𝑝ℎ𝑒𝑟𝑒𝑠.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟑𝟎 𝑨 𝒄𝒐𝒏𝒆 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟐𝟒 𝒄𝒎 𝒊𝒔 𝒎𝒂𝒅𝒆 𝒖𝒑 𝒐𝒇 𝒎𝒐𝒅𝒆𝒍𝒊𝒏𝒈 𝒄𝒍𝒂𝒚.
𝑨 𝒄𝒉𝒊𝒍𝒅 𝒓𝒆𝒔𝒉𝒂𝒑𝒆𝒔 𝒊𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎 𝒐𝒇 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒐𝒇 𝒔𝒂𝒎𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒂𝒔 𝒄𝒐𝒏𝒆.
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓.

𝐿𝑒𝑡 ℎ1 𝑎𝑛𝑑 ℎ2 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡𝑠 𝑜𝑓 𝑎 𝑐𝑜𝑛𝑒 𝑎𝑛𝑑 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟.

𝐿𝑒𝑡 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒: ℎ1 = 24 𝑐𝑚;

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑜𝑛𝑒

𝜋𝑟2ℎ2 =
1

3
π𝑟2ℎ1

𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑎 𝑐𝑜𝑛𝑒 = 𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑎 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

⟹ ℎ2 =
1

3
× ℎ1 ℎ2 =

1

3
× 24

8
⟹ ℎ2 = 8

∴ 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑖𝑠 8 𝑐𝑚

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟕. 𝟑𝟏 𝑨 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓 𝒐𝒇 𝒃𝒂𝒔𝒆 𝒓𝒂𝒅𝒊𝒖𝒔
𝟔 𝒄𝒎 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝟏𝟓 𝒄𝒎 𝒊𝒔 𝒇𝒖𝒍𝒍 𝒐𝒇 𝒊𝒄𝒆 𝒄𝒓𝒆𝒂𝒎.𝑻𝒉𝒆 𝒊𝒄𝒆 𝒄𝒓𝒆𝒂𝒎 𝒊𝒔 𝒕𝒐 𝒃𝒆
𝒇𝒊𝒍𝒍𝒆𝒅 𝒊𝒏 𝒄𝒐𝒏𝒆𝒔 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕 𝟗 𝒄𝒎 𝒂𝒏𝒅 𝒃𝒂𝒔𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝟑 𝒄𝒎,𝒉𝒂𝒗𝒊𝒏𝒈 𝒂

𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍𝒄𝒂𝒑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒄𝒐𝒏𝒆𝒔 𝒏𝒆𝒆𝒅𝒆𝒅 𝒕𝒐 𝒆𝒎𝒑𝒕𝒚 𝒕𝒉𝒆
𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒆𝒓.

𝐿𝑒𝑡 ℎ 𝑎𝑛𝑑 𝑟 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟.

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟

ℎ = 15 𝑐𝑚, 𝑟 = 6 𝑐𝑚

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 = 𝜋𝑟2ℎ 𝑐𝑢𝑏𝑖𝑐 𝑢𝑛𝑖𝑡𝑠.

⟹

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟 =
22

7
× 6 × 6 × 15

𝑬𝑿𝑬𝑹𝑪𝑰𝑺𝑬: 𝟕. 𝟒
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝐼𝐶𝐸 𝐶𝑅𝐸𝐴𝑀 𝐶𝑂𝑁𝐸

𝐶𝑂𝑁𝐸

𝑟1 = 3 𝑐𝑚

ℎ1 = 9 𝑐𝑚

𝐻𝐸𝑀𝐼𝑆𝑃𝐻𝐸𝑅𝐸

𝑟1 = 3𝑐𝑚

𝑉𝑜𝑙. 𝑜𝑓 𝑎 𝑖𝑐𝑒 𝑐𝑟𝑒𝑎𝑚 𝑐𝑜𝑛𝑒 = 𝑉𝑜𝑙. 𝑜𝑓 𝑐𝑜𝑛𝑒 + 𝑉𝑜𝑙. 𝑜𝑓 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒

=
1

3
𝜋𝑟1

2ℎ1 +
2

3
𝜋𝑟1

3 =
1

3
×

22

7
× 3 × 3 × 9 +

2

3
×

22

7
× 3 × 3 × 3

=
22

7
× 27 +

22

7
× 18 =

22

7
27 + 18

𝑉𝑜𝑙. 𝑜𝑓 𝑎 𝑖𝑐𝑒 𝑐𝑟𝑒𝑎𝑚 𝑐𝑜𝑛𝑒 =
22

7
× 45

𝑛 × (𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑖𝑐𝑒 𝑐𝑟𝑒𝑎𝑚 𝑐𝑜𝑛𝑒) = 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑒𝑠 =
𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑜𝑛𝑒 𝑖𝑐𝑒 𝑐𝑟𝑒𝑎𝑚 𝑐𝑜𝑛𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑐𝑒 𝑐𝑟𝑒𝑎𝑚 𝑐𝑜𝑛𝑒𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 =

22
7

× 6 × 6 × 15

22
7

× 45 3

2

= 12

12 𝑖𝑐𝑒 𝑐𝑟𝑒𝑎𝑚 𝑐𝑜𝑛𝑒𝑠 𝑎𝑟𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑒𝑚𝑝𝑡𝑦 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑒𝑟.

𝟏. 𝑨𝒏 𝒂𝒍𝒖𝒎𝒊𝒏𝒊𝒖𝒎 𝒔𝒑𝒉𝒆𝒓𝒆 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟏𝟐 𝒄𝒎 𝒊𝒔 𝒎𝒆𝒍𝒕𝒆𝒅 𝒕𝒐 𝒎𝒂𝒌𝒆
𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟖 𝒄𝒎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓.

𝐿𝑒𝑡 𝑟2 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑒.

𝐿𝑒𝑡 𝑟1 𝑎𝑛𝑑 ℎ1 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝐶𝑦𝑙𝑖𝑛𝑑𝑒𝑟
𝑟1 = 8 𝑐𝑚,

𝑆𝑝ℎ𝑒𝑟𝑒
𝑟2 = 12 𝑐𝑚ℎ1 = ?

𝑣𝑜𝑙. 𝑜𝑓 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝑣𝑜𝑙. 𝑜𝑓 𝑠𝑝ℎ𝑒𝑟𝑒

𝜋𝑟1
2ℎ1 =

4

3
𝜋𝑟2

3 ⟹ 𝑟1
2ℎ1 =

4

3
× 𝑟2

3

8 × 8 × ℎ1 =
4

3
× 12 × 12 × 12

ℎ1 =
4

3
× 12 × 12 × 12 ×

1

8
×

1

8

4

2 2

6 6
⟹ ℎ1 = 36

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 36 𝑐𝑚

𝟐. 𝑾𝒂𝒕𝒆𝒓 𝒊𝒔 𝒇𝒍𝒐𝒘𝒊𝒏𝒈 𝒂𝒕 𝒕𝒉𝒆 𝒓𝒂𝒕𝒆 𝒐𝒇 𝟏𝟓 𝒌𝒎 𝒑𝒆𝒓 𝒉𝒐𝒖𝒓 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒂 𝒑𝒊𝒑𝒆
𝒐𝒇 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟏𝟒 𝒄𝒎 𝒊𝒏𝒕𝒐 𝒂 𝒓𝒆𝒄𝒕𝒂𝒏𝒈𝒖𝒍𝒂𝒓 𝒕𝒂𝒏𝒌 𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝟓𝟎 𝒎 𝒍𝒐𝒏𝒈 𝒂𝒏𝒅
𝟒𝟒 𝒎 𝒘𝒊𝒅𝒆. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒊𝒎𝒆 𝒊𝒏 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒍𝒆𝒗𝒆𝒍 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒕𝒂𝒏𝒌𝒔 𝒘𝒊𝒍𝒍
𝒓𝒊𝒔𝒆 𝒃𝒚 𝟐𝟏 𝒄𝒎.
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 = 15 𝑘𝑚/ℎ𝑟

𝐶𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑝𝑖𝑝𝑒

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 15 𝑘𝑚/ℎ𝑟 × 𝑇𝑖𝑚𝑒

ℎ = 15000 𝑚/ℎ𝑟 × 𝑇𝑖𝑚𝑒

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 14 𝑐𝑚

= 15 𝑘𝑚/ℎ𝑟

𝑟 =
14

2
= 7 𝑐𝑚

𝑠𝑝𝑒𝑒𝑑 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑖𝑚𝑒
𝑠𝑝𝑒𝑒𝑑 × 𝑇𝑖𝑚𝑒 = 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

1𝑘𝑚 = 1000𝑚

ℎ = 15 × 1000 𝑚/ℎ𝑟 × 𝑇𝑖𝑚𝑒

𝑟 =
7

100
𝑚

𝑙 = 50 𝑚, 𝑏 = 44 𝑚, ℎ1 = 21 𝑐𝑚

𝑅𝑒𝑐𝑡𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑡𝑎𝑛𝑘 (𝐶𝑢𝑏𝑜𝑖𝑑)

ℎ1 =
21

100
𝑚

𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒇𝒍𝒐𝒘𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒑𝒊𝒑𝒆
= 𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒄𝒖𝒃𝒐𝒊𝒅

π𝑟2ℎ = 𝑙 × 𝑏 × ℎ1

22

7
×

7

100
×

7

100
× 15000 × 𝑇𝑖𝑚𝑒 = 50 × 44 ×

21

100

𝑇𝑖𝑚𝑒 = 50 × 44 ×
21

100
×

1

22
×

10

7
×

1

15
2

2
2

3

7

𝑇𝑖𝑚𝑒 = 2 ℎ𝑟𝑠

𝟑. 𝑨 𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒇𝒍𝒂𝒔𝒌 𝒊𝒔 𝒇𝒖𝒍𝒍 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓. 𝑻𝒉𝒆 𝒇𝒍𝒂𝒔𝒌 𝒉𝒂𝒔 𝒃𝒂𝒔𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒓 𝒖𝒏𝒊𝒕𝒔
𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝒉 𝒖𝒏𝒊𝒕𝒔,𝒕𝒉𝒆 𝒘𝒂𝒕𝒆𝒓 𝒑𝒐𝒖𝒓𝒆𝒅 𝒊𝒏𝒕𝒐 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒇𝒍𝒂𝒔𝒌 𝒐𝒇 𝒃𝒂𝒔𝒆
𝒓𝒂𝒅𝒊𝒖𝒔 𝒙𝒓 𝒖𝒏𝒊𝒕𝒔.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒇𝒍𝒂𝒔𝒌.

𝑟𝑎𝑑𝑖𝑢𝑠 = 𝑟

𝐶𝑜𝑛𝑖𝑐𝑎𝑙 𝑓𝑙𝑎𝑠𝑘

ℎ𝑒𝑖𝑔ℎ𝑡 = ℎ

𝐶𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑓𝑙𝑎𝑠𝑘

𝑟1 = 𝑥𝑟

ℎ1 = ?

𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒇𝒍𝒂𝒔𝒌 = 𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒄𝒐𝒏𝒊𝒄𝒂𝒍 𝒇𝒍𝒂𝒔𝒌

𝜋𝑟1
2ℎ1 =

1

3
𝜋𝑟2ℎ ⟹ 𝑥𝑟 2ℎ1 =

1

3
𝑟2ℎ

⟹

⟹

⟹

𝑥2𝑟2ℎ1 =
1

3
𝑟2ℎ ℎ1 =

ℎ

3
×

1

𝑥2
⟹

𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑟𝑖𝑐𝑎𝑙 𝑓𝑙𝑎𝑠𝑘 =
ℎ

3𝑥2

𝟒. 𝑨 𝒔𝒐𝒍𝒊𝒅 𝒓𝒊𝒈𝒉𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒄𝒐𝒏𝒆 𝒐𝒇 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟏𝟒 𝒄𝒎 𝒂𝒏𝒅 𝒉𝒆𝒊𝒈𝒉𝒕 𝟖 𝒄𝒎 𝒊𝒔
𝒎𝒆𝒍𝒕𝒆𝒅 𝒕𝒐 𝒇𝒐𝒓𝒎 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘 𝒔𝒑𝒉𝒆𝒓𝒆. 𝑰𝒇 𝒕𝒉𝒆 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒕𝒉𝒆
𝒔𝒑𝒉𝒆𝒓𝒆 𝒊𝒔 𝟏𝟎 𝒄𝒎, 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓.
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𝐿𝑒𝑡 𝑟1 𝑎𝑛𝑑 ℎ1 𝑏𝑒 𝑡ℎ𝑒 𝑟𝑎𝑑𝑖𝑢𝑠 𝑎𝑛𝑑 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑛𝑒

𝐿𝑒𝑡 𝑅 𝑎𝑛𝑑 𝑟 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑎𝑛𝑑 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑒

𝐻𝑜𝑙𝑙𝑜𝑤 𝑠𝑝ℎ𝑒𝑟𝑒

𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 10 𝑐𝑚

𝑅 =
10

2
𝑅 = 5 𝑐𝑚

𝑟 = ?

𝐶𝑜𝑛𝑒

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 14 𝑐𝑚

𝑟1 =
14

2
𝑟1 = 7 𝑐𝑚

ℎ1 = 8 𝑐𝑚

⟹ ⟹

𝒗𝒐𝒍. 𝒐𝒇 𝒉𝒐𝒍𝒍𝒐𝒘 𝒔𝒑𝒉𝒆𝒓𝒆 = 𝒗𝒐𝒍. 𝒐𝒇 𝒄𝒐𝒏𝒆

4

3
𝜋 𝑅3 − 𝑟3 =

1

3
𝜋𝑟1

2ℎ1 ⟹ 4 53 − 𝑟3 = 7 × 7 × 8
2

125 − 𝑟3 = 49 × 2 125 − 𝑟3 = 98

125 − 98 = 𝑟3

⟹

⟹ 𝑟3 = 27 ⟹ 𝑟 =
3

27
𝑟 = 3 cm

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 2 × 𝑟
= 2 × 3 = 6 𝑐𝑚

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 6 𝑐𝑚

𝑪𝒖𝒃𝒐𝒊𝒅

𝑙 = 2𝑚 = 200 𝑐𝑚

𝑏 = 1.5 𝑚 = 1.5 × 100

ℎ = 1 𝑚 = 100 𝑐𝑚

= 150 𝑐𝑚

𝑪𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒕𝒂𝒏𝒌

𝑟 = 60 𝑐𝑚

ℎ1 = 105 𝑐𝑚

𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒍𝒆𝒇𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒖𝒎𝒑

= 𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒖𝒎𝒑 𝒄𝒖𝒃𝒐𝒊𝒅 − 𝒗𝒐𝒍. 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒕𝒂𝒏𝒌

= 𝑙 × 𝑏 × ℎ − 𝜋𝑟2ℎ1

5. Seenu’s house has an overhead tank in the shape of a cylinder. This is filled by
pumping water from a sump (underground tank) which is in the shape of a
cuboid. The sump has dimensions 2 m × 1.5 m × 1 m. The overhead tank has
its radius of 60 cm and height 105 cm. Find the volume of the water left in the

sump after the overhead tank has been completely filled with water from the
sump which has been full, initially.

= 200 × 150 × 100 −
22

7
× 60 × 60 × 105

15

= 3000000 − 1188000
𝑣𝑜𝑙. 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟 𝑙𝑒𝑓𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑢𝑚𝑝 = 1812000 𝑐𝑚3

𝟔. 𝑻𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍 𝒂𝒏𝒅 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒐𝒇 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍
𝒔𝒉𝒆𝒍𝒍 𝒂𝒓𝒆 𝟔 𝒄𝒎 𝒂𝒏𝒅 𝟏𝟎 𝒄𝒎 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑰𝒇 𝒊𝒕 𝒊𝒔 𝒎𝒆𝒍𝒕𝒆𝒅 𝒂𝒏𝒅 𝒓𝒆𝒄𝒂𝒔𝒕 𝒊𝒏𝒕𝒐

𝒂 𝒔𝒐𝒍𝒊𝒅 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒐𝒇 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝟏𝟒 𝒄𝒎,𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒉𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒕𝒉𝒆
𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓.
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BLUE STARS HR.SEC SCHOOL

𝑯𝒐𝒍𝒍𝒐𝒘 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆
𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 6 𝑐𝑚

𝑟 =
6

2
𝑟 = 3 𝑐𝑚

𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 10 𝑐𝑚

𝑅 =
10

2
𝑅 = 5 𝑐𝑚

𝑺𝒐𝒍𝒊𝒅 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓
𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 14 𝑐𝑚

𝑟1 =
14

2
𝑟1 = 7 𝑐𝑚

ℎ1 = ?

⟹

⟹

⟹

𝒗𝒐𝒍. 𝒐𝒇 𝒔𝒐𝒍𝒊𝒅 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 = 𝒗𝒐𝒍. 𝒐𝒇 𝒉𝒐𝒍𝒍𝒐𝒘 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒆

𝜋𝑟1
2ℎ1 =

2

3
𝜋 𝑅3 − 𝑟3 7 × 7 × ℎ1 =

2

3
53 − 33

49 × ℎ1 =
2

3
125 − 27 49 × ℎ1 =

2

3
× 98

⟹

⟹

ℎ1 =
2

3
× 98 ×

1

49

2

⟹ ℎ1 =
4

3
⟹ ℎ1 = 1.33 𝑐𝑚

𝟕. 𝑨 𝒔𝒐𝒍𝒊𝒅 𝒔𝒑𝒉𝒆𝒓𝒆 𝒐𝒇 𝒓𝒂𝒅𝒊𝒖𝒔 𝟔 𝒄𝒎 𝒊𝒔 𝒎𝒆𝒍𝒕𝒆𝒅 𝒊𝒏𝒕𝒐 𝒂 𝒉𝒐𝒍𝒍𝒐𝒘 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 𝒐𝒇
𝒖𝒏𝒊𝒇𝒐𝒓𝒎 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔𝒔. 𝑰𝒇 𝒕𝒉𝒆 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍 𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒃𝒂𝒔𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓
𝒊𝒔 𝟓 𝒄𝒎 𝒂𝒏𝒅 𝒊𝒕𝒔 𝒉𝒆𝒊𝒈𝒉𝒕 𝒊𝒔 𝟑𝟐 𝒄𝒎,𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔𝒔 𝒐𝒇 𝒕𝒉𝒆

𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓.

𝑺𝒐𝒍𝒊𝒅 𝒔𝒑𝒉𝒆𝒓𝒆
𝑟1 = 6 𝑐𝑚

𝑯𝒐𝒍𝒍𝒐𝒘 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓
𝑅 = 5 𝑐𝑚, ℎ = 32 𝑐𝑚

𝑟 = ?
𝑣𝑜𝑙. 𝑜𝑓 ℎ𝑜𝑙𝑙𝑜𝑤 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝑣𝑜𝑙. 𝑜𝑓 𝑠𝑜𝑙𝑖𝑑 𝑠𝑝ℎ𝑒𝑟𝑒

𝜋ℎ 𝑅2 − 𝑟2 =
4

3
𝜋𝑟1

3

52 − 𝑟2 = 4 × 2 × 6 × 6 ×
1

32 8 4

3

2

3

⟹ 32 52 − 𝑟2 =
4

3
× 6 × 6 × 6

2

25 − 𝑟2 = 9 ⟹ 25 − 9 = 𝑟2 ⟹ 𝑟2 = 16

𝑟 = 16 𝑟 = 4 𝑐𝑚⟹

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 𝑅 − 𝑟

= 5 − 4 = 1 𝑐𝑚

𝟖. 𝑨 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒃𝒐𝒘𝒍 𝒊𝒔 𝒇𝒊𝒍𝒍𝒆𝒅 𝒕𝒐 𝒕𝒉𝒆 𝒃𝒓𝒊𝒎 𝒘𝒊𝒕𝒉 𝒋𝒖𝒊𝒄𝒆.𝑻𝒉𝒆 𝒋𝒖𝒊𝒄𝒆 𝒊𝒔
𝒑𝒐𝒖𝒓𝒆𝒅 𝒊𝒏𝒕𝒐 𝒂 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒗𝒆𝒔𝒔𝒆𝒍 𝒘𝒉𝒐𝒔𝒆 𝒓𝒂𝒅𝒊𝒖𝒔 𝒊𝒔 𝟓𝟎% 𝒎𝒐𝒓𝒆 𝒕𝒉𝒂𝒏 𝒊𝒕𝒔
𝒉𝒆𝒊𝒈𝒉𝒕.𝑰𝒇 𝒕𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓 𝒊𝒔 𝒔𝒂𝒎𝒆 𝒇𝒐𝒓 𝒃𝒐𝒕𝒉 𝒕𝒉𝒆 𝒃𝒐𝒘𝒍 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓
𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒐𝒇 𝒋𝒖𝒊𝒄𝒆 𝒕𝒉𝒂𝒕 𝒄𝒂𝒏 𝒃𝒆 𝒕𝒓𝒂𝒏𝒔𝒇𝒆𝒓𝒓𝒆𝒅 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆
𝒃𝒐𝒘𝒍 𝒊𝒏𝒕𝒐 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒓𝒊𝒄𝒂𝒍 𝒗𝒆𝒔𝒔𝒆𝒍.

𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑖𝑐𝑎𝑙 𝑏𝑜𝑤𝑙 𝑎𝑛𝑑 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙

𝐿𝑒𝑡 ℎ 𝑏𝑒 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

ℎ = 100%

𝐶𝑦𝑙𝑖𝑛𝑑𝑒𝑟
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ℎ =
2

3
𝑟

𝑣𝑜𝑙. 𝑜𝑓 𝑗𝑢𝑖𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 = 𝜋𝑟2ℎ

= 𝜋 ×
3ℎ

2

2

× ℎ = 𝜋 ×
9

4
ℎ2 × ℎ

= 𝜋 ×
9

4
ℎ3 = 𝜋 ×

9

4
×

2

3
𝑟

3

= 𝜋 ×
9

4
×

8

27
𝑟3

2

3

=
2

3
𝜋𝑟3

𝒗𝒐𝒍. 𝒐𝒇 𝒋𝒖𝒊𝒄𝒆 𝒊𝒏 𝒕𝒉𝒆 𝒄𝒚𝒍𝒊𝒏𝒅𝒆𝒓 = 𝒗𝒐𝒍. 𝒐𝒇 𝒉𝒆𝒎𝒊𝒔𝒑𝒉𝒆𝒓𝒊𝒄𝒂𝒍 𝒃𝒐𝒘𝒍

100 % 𝑜𝑓 𝑗𝑢𝑖𝑐𝑒 𝑡ℎ𝑎𝑡 𝑐𝑎𝑛 𝑏𝑒 𝑡𝑎𝑛𝑠𝑓𝑒𝑟𝑒𝑑 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑏𝑜𝑤𝑙 𝑡𝑜 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟

𝑟 = 150 % 𝑜𝑓 ℎ ⟹ 𝑟 =
150

100
ℎ ⟹

3

2

𝑟 =
3

2
ℎ
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Arithmetic Mean 

𝑥 =
𝑆𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟖.𝟏

Deviations from the mean 

Squares of deviations from the mean 

𝑥1 − 𝑥, 𝑥2 − 𝑥,𝑥3 − 𝑥, … 𝑥𝑛 − 𝑥.

෍
𝑖=1

𝑛

𝑥𝑖 − 𝑥 2

𝑽𝒂𝒓𝒊𝒂𝒏𝒄𝒆:

𝑇ℎ𝑒 𝑚𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑
𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒.

𝐼𝑡 𝑖𝑠 𝑑𝑒𝑛𝑜𝑡𝑒𝑑 𝑏𝑦 𝜎2

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝑀𝑒𝑎𝑛 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑠 𝑜𝑓 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛𝑠

=
𝑥1 − 𝑥 2 + 𝑥2 − 𝑥 2 + ⋯ + 𝑥𝑛 − 𝑥 2

𝑛

𝜎2 =

෍
𝑖=1

𝑛

𝑥𝑖 − 𝑥 2

𝑛

Standard deviation

𝜎 =
σ𝑖=1

𝑛 𝑥𝑖 − 𝑥 2

𝑛
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𝝈 =
σ 𝑥𝑖

𝟐

𝒏
−

σ 𝑥𝑖

𝒏

𝟐

𝒊 𝑫𝒊𝒓𝒆𝒄𝒕 𝑴𝒆𝒕𝒉𝒐𝒅 𝒊𝒊 𝑴𝒆𝒂𝒏 𝑴𝒆𝒕𝒉𝒐𝒅

𝜎 =
σ 𝑑2

𝑛
𝑤ℎ𝑒𝑟𝑒 , 𝑥 =

σ 𝑥

𝑛
𝑎𝑛𝑑 𝑑𝑖 = 𝑥𝑖 − 𝑥

𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

𝑤ℎ𝑒𝑟𝑒 , 𝑑𝑖 = 𝑥𝑖 − 𝐴

𝒊𝒊𝒊 𝑨𝒔𝒔𝒖𝒎𝒆𝒅 𝑴𝒆𝒂𝒏 𝑴𝒆𝒕𝒉𝒐𝒅

𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

× 𝑐 𝑤ℎ𝑒𝑟𝑒 , 𝑑𝑖 =
𝑥𝑖 − 𝐴

𝑐

𝒗 𝑺𝒕𝒆𝒑 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝑴𝒆𝒕𝒉𝒐𝒅

Measures of Dispersion are 
1.Range 2. Mean deviation 3. Quartile deviation 
4. Standard deviation 5. Variance 6. Coefficient of Variation 

➢ Range

𝑹 = 𝑳 − 𝑺

➢ 𝑪𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒓𝒂𝒏𝒈𝒆 =
𝑳 − 𝑺

𝑳 + 𝑺

𝑇ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑙𝑎𝑟𝑔𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑠𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 𝑖𝑠
𝑐𝑎𝑙𝑙𝑒𝑑 𝑅𝑎𝑛𝑔𝑒.

Example 8.1 : Find the range and coefficient of range of the following data:
25, 67, 48, 53,18, 39, 44.

𝐿𝑎𝑟𝑔𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 𝐿 = 67; 𝑆𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 𝑆 = 18

𝐿𝑒𝑡 𝑎𝑠 𝑎𝑟𝑟𝑎𝑛𝑔𝑒 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑑𝑎𝑡𝑎 𝑖𝑛 𝑡ℎ𝑒 𝑎𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟.
𝑆 𝐿
18, 25, 39, 44, 48, 53, 67
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𝑅 = 𝐿 − 𝑆

= 67 −18

Coefficient of range

𝑅𝑎𝑛𝑔𝑒:

=
𝐿 − 𝑆

𝐿 + 𝑆

=
49

85
= 0.576

= 49

=
67 −18

67 + 18

Example 8.2 Find the range of the following distribution.

𝐻𝑒𝑟𝑒 𝐿𝑎𝑟𝑔𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 L = 28

𝑆𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒

𝑅𝑎𝑛𝑔𝑒: 𝑅 = 𝐿 − 𝑆

R = 28 − 18 = 10 Years

𝑆 = 18

Example 8.3 The range of a set of data is 13.67 and the largest value is 70.08. 
Find the smallest value.

𝑅𝑎𝑛𝑔𝑒: 𝑅 = 13.67
𝐿𝑎𝑟𝑔𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 ∶ 𝐿 = 70.08

𝑅𝑎𝑛𝑔𝑒:𝑅 = 𝐿 − 𝑆

13.67 = 70.08 −S

S = 56.41

⟹ S = 70.08 −13.67

𝑥𝑖 𝑥𝑖
2

13

8

4

9
7

12

10

Σ𝑥𝑖 = 63

169

64

16

81
49

144

100

Σ𝑥𝑖
2 = 623

Example 8.4 The number of televisions sold in each day of a week are 
13, 8, 4, 9, 7, 12, 10. Find its standard deviation.

82

2

4

44

.

008

8

384
1600562

2

1124
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𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏: 𝜎 =
σ 𝑥𝑖

2

𝑛
−

σ 𝑥𝑖

𝑛

2

=
623

7
−

63

7

289 9

𝜎 = 89 − 9 2 = 89 − 81

𝜎 = 8 = 2.82

𝐻𝑒𝑛𝑐𝑒, 𝜎 = 2.83

Example 8.5 The amount of rainfall in a particular season for 6 days are given as 
17.8 cm, 19.2 cm, 16.3 cm, 12.5 cm, 12.8 cm and 11.4 cm. 
Find its standard deviation.

𝐴𝑟𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑛 𝑎𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟 ∶ 11.4, 12.5, 12.8, 16.3, 17.8, 19.2.

𝑀𝑒𝑎𝑛 =
11.4 +12.5+ 12.8 +16.3+ 17.8 +19.2

6

=
90

6

30

2
=

30

2

15

1
= 15

𝑥𝑖 𝑑𝑖 = 𝑥𝑖 − ҧ𝑥
𝑑𝑖

2

11.4

12.5

12.8

16.3

17.8

19.2

11.4 − 15 = − 3.6

= 𝑥 −15

12.96

6.25

4.84

1.69

7.84

17.64

Σ𝑑𝑖
2 = 51.22

Standard deviation∶ 𝜎 =
σ 𝑑𝑖

2

𝑛

=
51.22

6
= 8.53

𝜎 = 2.9

12.5 − 15 = − 2.5

12.8 − 15 = − 2.2

16.3 − 15 = 1.3

17.8 − 15 = 2.8

19.2 − 15 = 4.2

➢ 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 ′𝒏′ 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝝈 =
𝒏𝟐 − 𝟏

𝟏𝟐

➢ 𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑆𝐷 𝑤𝑖𝑙𝑙 𝑛𝑜𝑡 𝑏𝑒 𝑐ℎ𝑎𝑛𝑔𝑒𝑑 𝑖𝑓 𝑤𝑒 𝑎𝑑𝑑 𝑜𝑟 𝑠𝑢𝑏𝑡𝑟𝑎𝑐𝑡 𝑠𝑜𝑚𝑒 𝑓𝑖𝑥𝑒𝑑
𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑜 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠.
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➢ 𝑊ℎ𝑒𝑛 𝑤𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑒𝑎𝑐ℎ 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎 𝑑𝑎𝑡𝑎 𝑏𝑦 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡,𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑆𝐷 𝑖𝑠
𝑎𝑙𝑠𝑜 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟔: 𝑻𝒉𝒆 𝒎𝒂𝒓𝒌𝒔 𝒔𝒄𝒐𝒓𝒆𝒅 𝒃𝒚 𝟏𝟎 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒊𝒏 𝒂 𝒄𝒍𝒂𝒔𝒔 𝒕𝒆𝒔𝒕 𝒂𝒓𝒆
𝟐𝟓, 𝟐𝟗, 𝟑𝟎, 𝟑𝟑, 𝟑𝟓, 𝟑𝟕, 𝟑𝟖, 𝟒𝟎, 𝟒𝟒, 𝟒𝟖.

𝐺𝑖𝑣𝑒𝑛 𝑑𝑎𝑡𝑎 ∶ 25, 29, 30, 33, 35, 37, 38, 40, 44, 48

𝑥 𝑑𝑖 = 𝑥 − 𝐴
𝑑𝑖 = 𝑥 − 35

25

29

30

33

35

37

38

25 − 35 = −10

29 − 35 = −6

30 − 35 = −5

33 − 35 = −2

35 − 35 = 0

37 − 35 = 2

38 − 35 = 3

100

36

25

4

0

4

9

40

44

48

40 − 35

44 − 35

48 − 35

= 5 25

81= 9

= 13 169

෍ 𝑑𝑖 = 9 σ 𝑑𝑖
2= 453

𝑑𝑖
2

𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

=
453

10
−

9

10

2

= 45.3 − 0.9 2

= 45.3 − 0.81 = 44.49

44.496

6

36
8

.

491263
756
931327

67

9289
00

𝜎 ≃ 6.67

𝐴 =

−23

32

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟕: 𝑻𝒉𝒆 𝒂𝒎𝒐𝒖𝒏𝒕 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒄𝒉𝒊𝒍𝒅𝒓𝒆𝒏 𝒉𝒂𝒗𝒆 𝒔𝒑𝒆𝒏𝒕 𝒇𝒐𝒓
𝒑𝒖𝒓𝒄𝒉𝒂𝒔𝒊𝒏𝒈 𝒔𝒐𝒎𝒆 𝒆𝒂𝒕𝒃𝒂𝒍𝒆𝒔 𝒊𝒏 𝒐𝒏𝒆 𝒅𝒂𝒚 𝒕𝒓𝒊𝒑 𝒐𝒇 𝒂 𝒔𝒄𝒉𝒐𝒐𝒍 𝒂𝒓𝒆
𝟓, 𝟏𝟎, 𝟏𝟓, 𝟐𝟎, 𝟐𝟓, 𝟑𝟎, 𝟑𝟓, 𝟒𝟎. 𝑼𝒔𝒊𝒏𝒈 𝒔𝒕𝒆𝒑 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒎𝒆𝒕𝒉𝒐𝒅,
𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒎𝒐𝒖𝒏𝒕 𝒕𝒉𝒆𝒚 𝒉𝒂𝒗𝒆 𝒔𝒑𝒆𝒏𝒕.

5, 10, 15, 20, 25, 30, 35, 40 𝑐𝑙𝑎𝑠𝑠 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 ∶ 𝑐 = 5

354



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏:𝝈 =
σ 𝒅𝒊

𝟐

𝒏
−

σ 𝒅𝒊

𝒏

𝟐

× 𝑪

=
44

8
−

4

8

2

× 5

11

2

5.5
1

2

= 5.5 −
1

2

2

× 5 = 5.5 − 0.5 2 × 5

= 5.5 − 0.25 × 5 = 5.25 × 5

5.252

2

4
1

.

2542
84
41449

29

4041
00

= 2.29 × 5

𝜎 ≃ 11.455

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟖: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂
𝟕, 𝟒, 𝟖, 𝟏𝟎, 𝟏𝟏. 𝑨𝒅𝒅 𝟑 𝒕𝒐 𝒂𝒍𝒍 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏
𝒇𝒐𝒓 𝒕𝒉𝒆 𝒏𝒆𝒘 𝒗𝒂𝒍𝒖𝒆𝒔.

𝐷𝑎𝑡𝑎 ∶ 7, 4, 8, 10, 11

𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟: 4, 7, 8, 10, 11

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛: 𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

𝑥
𝑑𝑖 = 𝑥 − 𝐴

𝑑𝑖
2

4

7

8

10

11

4 − 8 = −4

7 − 8 = −1

8 − 8 = 0

10 − 8 = 2

11 − 8 = 3

= 0

16

1

0

4

9

σ 𝑑𝑖
2

= 30෍ 𝑑𝑖

𝑑𝑖 = 𝑥 − 8

=
30

5
−

0

5

2

= 6 − 0 = 6

62

2

4

24

.

004

4

176
2400484

4

1936
464𝜎 ≃ 2.45

𝐴 =

𝐴𝑑𝑑 3 𝑡𝑜 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠

𝑁𝑒𝑤 𝑣𝑎𝑙𝑢𝑒𝑠: 10, 7, 11, 13, 14

𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟: 7, 10, 11, 13, 14
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𝑥
𝑑𝑖 = 𝑥 − 𝐴

𝑑𝑖
2

7

10

11

13

14

7 − 11= −4

10 − 11= −1

11 − 11= 0

13 − 11 = 2

14 − 11 = 3

= 0

16

1

0

4

9

σ 𝑑𝑖
2

= 30෍ 𝑑𝑖

𝑑𝑖 = 𝑥 − 11

𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

=
30

5
−

0

5

2

= 6 − 0 = 6

𝜎 ≃ 2.45
𝑇ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑙𝑙 𝑛𝑜𝑡 𝑐ℎ𝑎𝑛𝑔𝑒 𝑤ℎ𝑒𝑛 𝑤𝑒 𝑎𝑑𝑑 𝑠𝑜𝑚𝑒 𝑓𝑖𝑥𝑒𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡
𝑡𝑜 𝑎𝑙𝑙 𝑣𝑎𝑙𝑢𝑒𝑠.

𝐴 =

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟗: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒅𝒂𝒕𝒂 𝟐,𝟑, 𝟓, 𝟕, 𝟖.
𝑴𝒖𝒍𝒕𝒊𝒑𝒍𝒚 𝒆𝒂𝒄𝒉 𝒅𝒂𝒕𝒂 𝒃𝒚 𝟒. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒆𝒘
𝒗𝒂𝒍𝒖𝒆𝒔.

𝐷𝑎𝑡𝑎 ∶ 2, 3, 5, 7, 8
𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟: 2, 3, 5, 7, 8

𝑥
𝑑𝑖 = 𝑥 − 𝐴

𝑑𝑖
2

2

3

5

7

2 − 5 = −3

3 − 5 = −2

5 − 5 = 0

7 − 5 = 2

8 − 5 = 3

= 0

9

4

0

4

9

σ 𝑑𝑖
2

= 26෍ 𝑑𝑖

8

𝑑𝑖 = 𝑥 − 5

𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

=
26

5
−

0

5

2

= 5.2 − 0 = 5.2

5.22

2

4

14

.

202

2

84

3600448

8

3584

= 2.280

𝜎 ≃ 2.28

𝐴 =

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑒𝑎𝑐ℎ 𝑑𝑎𝑡𝑎 𝑏𝑦 4

𝑁𝑒𝑤 𝑣𝑎𝑙𝑢𝑒𝑠: 8, 12, 20, 28, 32
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𝑆. 𝐷: 𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

𝑥
𝑑𝑖 = 𝑥 − 𝐴

𝑑𝑖
2

8

12

20

28

8 − 20 = −12

12 − 20 = −8

20 − 20 = 0

28 − 20 = 8

32 − 20 = 12

= 0

144

64

0

64

144

σ 𝑑𝑖
2
= 416෍ 𝑑𝑖

32

𝑑𝑖 = 𝑥 − 20

=
416

5
−

0

5

2

= 83.2 − 0 = 83.2

83.29

9

81

218

.

202

1

181

3900182 2

2

3644

𝜎 ≃ 9.12

𝑤ℎ𝑒𝑛 𝑤𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑒𝑎𝑐ℎ 𝑑𝑎𝑡𝑎 𝑏𝑦 4, 𝑡ℎ𝑒 𝑛𝑒𝑤 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑔𝑒𝑡𝑠
𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑑 𝑏𝑦 4.

𝐴 =

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟎: 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒏 𝒏𝒂𝒕𝒖𝒓𝒂𝒍
𝒏𝒖𝒎𝒃𝒆𝒓𝒔.

𝑀𝑒𝑎𝑛 𝑥 =
𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑡ℎ𝑒 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

=
σ 𝑥𝑖

𝑛
=

1 + 2 + 3 + ⋯ . +𝑛

𝑛
=

𝑛 𝑛 + 1

2𝑛

∵ 1 + 2 + 3 + ⋯ . 𝑛 =
𝑛 𝑛 + 1

2

=

𝑛 𝑛 + 1
2
𝑛

𝑚𝑒𝑎𝑛 𝑥 = σ 𝑥𝑖

𝑛
=

𝑛 + 1

2

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒: 𝜎2
=

σ 𝑥𝑖
2

𝑛
−

σ 𝑥𝑖

𝑛

2 ෍ 𝑥𝑖
2

= 12 + 22 + 32 + ⋯ . 𝑛2

=
𝑛 𝑛 + 1 2𝑛 + 1

6
𝜎2

=
𝑛 𝑛 + 1 2𝑛 + 1

6𝑛
−

𝑛 + 1

2

2

2𝑛2 + 𝑛 + 2𝑛 + 1

6
= −

𝑛 + 1 2

22
=

2𝑛2 + 3𝑛 + 1

6
−

𝑛2 + 12 + 2𝑛 × 1

4

=
2𝑛2 + 3𝑛 + 1

6
−

𝑛2 + 1 + 2𝑛

4

=
2 2𝑛2 + 3𝑛 + 1 − 3 𝑛2 + 1 + 2𝑛

12
=

4𝑛2 + 6𝑛 + 2 − 3𝑛2 − 3 − 6𝑛

12

𝜎2 =
𝑛2 − 1

12
∴ 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝜎2 =

𝑛2 − 1

12 357
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟏: 𝟒𝟖 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒘𝒆𝒓𝒆 𝒂𝒔𝒌𝒆𝒅 𝒕𝒐 𝒘𝒓𝒊𝒕𝒆 𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇
𝒉𝒐𝒖𝒓𝒔 𝒑𝒆𝒓 𝒘𝒆𝒆𝒌 𝒕𝒉𝒆𝒚 𝒔𝒑𝒆𝒏𝒕 𝒐𝒏 𝒘𝒂𝒕𝒄𝒉𝒊𝒏𝒈 𝒕𝒆𝒍𝒆𝒗𝒊𝒔𝒊𝒐𝒏. 𝒘𝒊𝒕𝒉 𝒕𝒉𝒊𝒔
𝒊𝒏𝒇𝒐𝒓𝒎𝒂𝒕𝒊𝒐𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅
𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒉𝒐𝒖𝒓𝒔 𝒔𝒑𝒆𝒏𝒕 𝒇𝒐𝒓 𝒘𝒂𝒕𝒄𝒉𝒊𝒏𝒈 𝒕𝒆𝒍𝒆𝒗𝒊𝒔𝒊𝒐𝒏.

𝒙 𝟔 𝟕 𝟖 𝟗 𝟏𝟎 𝟏𝟐

𝒚 𝟑 𝟔 𝟗 𝟖 𝟓 𝟒

𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

124

48
−

0

48

2

=

= 2.8 − 0 = 1.66

𝜎 ≃ 1.6

2.81

1

1

12

.

806

6

156

2400326
1956

6

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖.𝟏𝟐: 𝑻𝒉𝒆 𝒔𝒄𝒐𝒓𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒊𝒏 𝒂 𝒔𝒍𝒊𝒑 𝒕𝒆𝒔𝒕 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏
𝒃𝒆𝒍𝒐𝒘:

𝐱 𝟒 𝟔 𝟖 𝟏𝟎 𝟏𝟐

𝐲 𝟕 𝟑 𝟓 𝟗 𝟓

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑚𝑎𝑟𝑘𝑠

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛: 𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2
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=
240

29
−

4

29

2

=
6944

841

=
240

29
−

16

841

=
6960 − 16

841
= 8.25

𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

8.252

2

4
4

.

25
4 8 384

41567

8

00

7

3969
= 2.872

𝜎 ≃ 2.87

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟑: 𝑴𝒂𝒓𝒌𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒊𝒏 𝒂 𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒔𝒖𝒃𝒋𝒆𝒄𝒕 𝒐𝒇 𝒂
𝒄𝒍𝒂𝒔𝒔 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘

𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.
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BLUE STARS HR.SEC SCHOOL

= 10 ×
210

71
−

−30

71

2

= 10 ×
210

71
−

900

5041
= 10 ×

210 × 71 − 900

5041

= 10 ×
14010

5041
= 10 ×

14910 − 900

5041
= 10 × 2.779

= 10 1.667 = 1.667

𝜎 ≃ 1.667

140105041
10082

3928

35287
3993

35287

4643

2 7 7. 9

0

0

0

2.7791

1

1
1

.

7726
156

2132 6

6

1956
234

6

9 0

003327

7

23289

𝝈 = 𝒄 ×
σ 𝒇𝒊𝒅𝒊

𝟐

𝑵
−

σ 𝒇𝒊𝒅𝒊

𝑵

𝟐

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏:

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟒: 𝑻𝒉𝒆 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝟏 𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏𝒔
𝒂𝒓𝒆 𝒇𝒐𝒖𝒏𝒅 𝒕𝒐 𝒃𝒆 𝟏𝟎 𝒕𝒐 𝟓 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑶𝒏 𝒓𝒆𝒄𝒉𝒆𝒄𝒌𝒊𝒏𝒈 𝒊𝒕 𝒘𝒂𝒔 𝒇𝒐𝒖𝒖𝒏𝒅
𝒕𝒉𝒂𝒕 𝒐𝒏𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏 𝒘𝒊𝒕𝒉 𝒗𝒂𝒍𝒖𝒆 𝟖 𝒘𝒂𝒔 𝒊𝒏𝒄𝒐𝒓𝒓𝒆𝒄𝒕. 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆
𝒕𝒉𝒆 𝒄𝒐𝒓𝒓𝒆𝒄𝒕 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒊𝒇 𝒕𝒉𝒆 𝒄𝒐𝒓𝒓𝒆𝒄𝒕 𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏
𝒗𝒂𝒍𝒖𝒆 𝒘𝒂𝒔 𝟐𝟑?

𝑚𝑒𝑎𝑛 𝑥 = 10 , 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = 5 , 𝑛 = 15

𝑥 = 10 ⟹
σ 𝑥

15
= 10

෍ 𝑥 = 10 × 15 ෍ 𝑥 = 150

σ 𝑥

𝑛
= 10 ⟹

⟹

𝑤𝑟𝑜𝑛𝑔 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 = 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 =

𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑡𝑜𝑡𝑎𝑙 ෍ 𝑥 = = 173 − 8 = 165

𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑚𝑒𝑎𝑛 𝑥 = =
165

15
= 11

150 − 8 + 23

8, 23

σ 𝑥

𝑛

𝜎 =
σ 𝑥𝑖

2

𝑛
−

σ 𝑥𝑖

𝑛

2

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛:

𝐼𝑛 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝜎 5 =
σ 𝑥2

15
− 10 2 52 =

σ 𝑥2

15
− 100⟹

25 =
σ 𝑥2 − 1500

15
25 × 15 =෍ 𝑥2 − 1500⟹ 375 =෍ 𝑥2 − 1500⟹

375 + 1500 =෍ 𝑥2 1875 =෍ 𝑥2 𝐼𝑛 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 ෍ 𝑥2 = 1875⟹ ⟹ 360
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𝑐𝑜𝑟𝑟𝑒𝑐𝑡 ෍ 𝑥2 = 1875 − 82 + 232 ෍ 𝑥2 = 1875 − 64 + 529

෍ 𝑥2 = 2340

⟹

𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 = σ 𝑥2

𝑛
−

σ 𝑥

𝑛

2

=
2340

15
− 11 2 =

2340

15
− 121

= 156 − 121 = 35 = 5.916

𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 ≃ 5.9

𝟏. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝒂𝒏𝒅 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒓𝒂𝒏𝒈𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂:

𝒊) 𝟔𝟑, 𝟖𝟗, 𝟗𝟖, 𝟏𝟐𝟓, 𝟕𝟗, 𝟏𝟎𝟖, 𝟏𝟏𝟕, 𝟔𝟖

𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟: 63, 68, 79, 89, 98, 108, 117, 125

𝑅𝑎𝑛𝑔𝑒 =

𝑅𝑎𝑛𝑔𝑒 =

𝐿 − 𝑆 = 125 − 63
62

𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 =
𝐿 − 𝑆

𝐿 + 𝑆

125 − 63

125 + 63
= =

62

188

𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 = 0.329

𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 = 0.33

𝒊𝒊) 𝟒𝟑. 𝟓, 𝟏𝟑. 𝟔, 𝟏𝟖. 𝟗, 𝟑𝟖. 𝟒, 𝟔𝟏. 𝟒, 𝟐𝟗. 𝟖

13.6, 18.9, 29.8, 38.4, 43.5,61.4

= 61.4 − 13.6 = 47.8𝑅𝑎𝑛𝑔𝑒 = 𝐿 − 𝑆

𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟:
478
4500

280

550
2250

750

3250

0.637

0

0
𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 =

𝐿 − 𝑆

𝐿 + 𝑆

=
61.4 − 13.6

61.4 + 13.6
=

47.8 × 10

7 × 10
=

478

750
= 0.637

0.64𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 =

0

𝟐. 𝑰𝒇 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒎𝒂𝒍𝒍𝒆𝒔𝒕 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒂 𝒔𝒆𝒕 𝒐𝒇 𝒅𝒂𝒕𝒂 𝒂𝒓𝒆 𝟑𝟔. 𝟖
𝒂𝒏𝒅 𝟏𝟑. 𝟒 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒍𝒂𝒓𝒈𝒆𝒔𝒕 𝒗𝒂𝒍𝒖𝒆.

= 36.8 , 𝑠𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑣𝑎𝑙𝑢𝑒 = 13.4

36.8 = 𝐿 − 13.4

36.8 + 13.4 = 𝐿

𝑅𝑎𝑛𝑔𝑒 =

𝑅𝑎𝑛𝑔𝑒

𝐿 − 𝑆

⟹ 𝐿 = 50.2
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𝟑. 𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆 𝒕𝒉𝒆 𝒓𝒂𝒏𝒈𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂:

= 650 − 400 = 250𝑅𝑎𝑛𝑔𝑒 = 𝐿 − 𝑆

𝟒. 𝑨 𝒕𝒆𝒂𝒄𝒉𝒆𝒓 𝒂𝒔𝒌𝒆𝒅 𝒕𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒕𝒐 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆 𝟔𝟎 𝒑𝒂𝒈𝒆𝒔 𝒐𝒇 𝒂 𝒓𝒆𝒄𝒐𝒓𝒅
𝒏𝒐𝒕𝒆𝒃𝒐𝒐𝒌. 𝑬𝒊𝒈𝒉𝒕 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒉𝒂𝒗𝒆 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆𝒅 𝒐𝒏𝒍𝒚 𝟑𝟐, 𝟑𝟓, 𝟑𝟕, 𝟑𝟎, 𝟑𝟑, 𝟑𝟔, 𝟑𝟓
𝒂𝒏𝒅 𝟑𝟕 𝒑𝒂𝒈𝒆𝒔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒂𝒈𝒆𝒔 𝒚𝒆𝒕 𝒕𝒐 𝒃𝒆

𝒄𝒐𝒎𝒑𝒍𝒕𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆𝒎.
𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑡ℎ𝑒 𝑝𝑎𝑔𝑒𝑠 32, 35, 37, 30, 33, 36, 35, 37

𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟: 30, 32, 33, 35, 35, 36, 37, 37

𝑥𝑖 𝑑𝑖 = 𝑥 − 𝐴 𝑑𝑖
2

30

32

33

35

35

30 − 35

32 − 35

33 − 35

35 − 35

35 − 35

25

9

4

0

0

෍ 𝑑𝑖 = −5 ෍ 𝑑𝑖
2 = 47

36

37

36 − 35

37 − 35 4

1

= 𝑥 − 35

= −5

= −3

= −2

= 0

= 0

= 1

= 2

37 37 − 35 = 2 4

A

𝜎 = σ 𝑑𝑖
2

𝑛
−

σ 𝑑𝑖

𝑛

2

=
47

8
−

−5

8

2

= 5.875 −
25

64
= 5.875 − 6.390 = 5.485

𝜎 ≃ 2.34

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒓𝒂𝒓𝒊𝒂𝒏𝒄𝒆 𝒂𝒏𝒅 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒘𝒂𝒈𝒆𝒔 𝒐𝒇 𝟗
𝒘𝒐𝒓𝒌𝒆𝒓𝒔 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘: 310, 290, 320,280, 300, 290, 320, 310, 280.

𝐺𝑖𝑣𝑒𝑛 𝑑𝑎𝑡𝑎: 310, 290, 320,280, 300, 290, 320, 310, 280

𝐴𝑠𝑐𝑒𝑛𝑑𝑖𝑛𝑔 𝑜𝑟𝑑𝑒𝑟: 280, 280, 290, 290, 300, 310, 310, 320, 320
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𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

𝑑𝑖 =
𝑥 − 𝐴

𝑐
𝑤ℎ𝑒𝑟𝑒 𝑐 = 10

𝑥𝑖

280

280

290

290

300

310

310

320

320

𝑑𝑖 = 𝑥 − 𝐴

A

= 𝑥 − 300

280 − 300

280 − 300

290 − 300

290 − 300

300 − 300

310 − 300

310 − 300

= −20

= −20

= −10

= −10

= 0

= 10

= 10

320 − 300 = 20

320 − 300 = 20

=
𝑥 − 300

10
𝑑𝑖 =

𝑥 − 𝐴

𝑐

= −20/10

= −20/10

= −10/10

= −10/10

= 0/10

= 10/10

= 10/10

= 20/10

= 20/10

= −1

= −2

= 1

= 1

= −1

= 0

= −2

= 2

= 2

𝑑𝑖
2

4

4

1

1

0

1

1

4

4

෍ 𝑑𝑖 = 0 ෍ 𝑑𝑖
2

= 20

𝜎 = 10 ×
σ 𝑑𝑖

2

𝑛
−

σ 𝑑𝑖

𝑛

2

= 10 ×
20

9
−

0

9

2

= 10 ×
20

9
− 0 = 10 ×

20

9 20
18

2

2
18

9

18

2. 222

0

0
= 10 2.222 = 10 × 1.491

𝜎 ≃ 14.91

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = 10 2.222

𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒: 𝜎2 = 10 2.222
2= 100 × 2.222

𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝜎2 = 222.22

2.2221

1

1
1

.

222 4
96

2628 9

4

2601

21

9

22

𝟔. 𝑨 𝒘𝒂𝒍𝒍 𝒄𝒍𝒐𝒄𝒌 𝒔𝒕𝒓𝒊𝒌𝒆𝒔 𝒕𝒉𝒆 𝒃𝒆𝒍𝒍 𝒐𝒏𝒄𝒆 𝒂𝒕 𝟏𝟎′𝒄𝒍𝒐𝒄𝒌, 𝟐 𝒕𝒊𝒎𝒆𝒔 𝒂𝒕 𝟐 𝒐′𝒄𝒍𝒐𝒄𝒌,
𝟑 𝒕𝒊𝒎𝒆𝒔 𝒂𝒕 𝟑𝒐′𝒄𝒍𝒐𝒄𝒌 𝒂𝒏𝒅 𝒔𝒐𝒐𝒏 .𝒉𝒐𝒘 𝒎𝒂𝒏𝒚 𝒕𝒊𝒎𝒆𝒔 𝒘𝒊𝒍𝒍 𝒊𝒕 𝒔𝒕𝒓𝒊𝒌𝒆 𝒊𝒏 𝒂
𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒅𝒂𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅
𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒔𝒕𝒓𝒊𝒌𝒆𝒔 𝒕𝒉𝒆 𝒃𝒆𝒍𝒍 𝒎𝒂𝒌𝒆 𝒂 𝒅𝒂𝒚.
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𝑤𝑎𝑙𝑙 𝑐𝑙𝑜𝑐𝑘 𝑠𝑡𝑟𝑖𝑐𝑘𝑒𝑠 𝑡ℎ𝑒 𝑏𝑒𝑙𝑙 𝑖𝑛 12 ℎ𝑜𝑢𝑟𝑠

𝑤𝑎𝑙𝑙 𝑐𝑙𝑜𝑐𝑘 𝑠𝑡𝑟𝑖𝑐𝑘𝑒𝑠 𝑡ℎ𝑒 𝑏𝑒𝑙𝑙 𝑖𝑛 24 ℎ𝑜𝑢𝑟𝑠

1 + 2 + 3 + 4 + ⋯ . +12

2 1 + 2 + 3 + 4 + ⋯ + 12

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝝈 𝒇𝒐𝒓 𝒏 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 =
𝒏𝟐 − 𝟏

𝟏𝟐

∴ 𝑇ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = 2
𝑛2 − 1

12
𝑛 = 12

= 2
122 − 1

12
= 2

144 − 1

12
= 2

143

12
= 2 11.91

= 2 × 3.45 = 6.86

𝜎 ≃ 6.9

𝟕. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒇𝒊𝒓𝒔𝒕 𝟐𝟏 𝒏𝒂𝒕𝒖𝒓𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔.

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 𝑓𝑜𝑟 𝑛 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 =
𝑛2 − 1

12

𝑛 = 21

=
212 − 1

12
=

441 − 1

12

=
440

12
= 36.666 = 36.67

440
36

12

36

8

8
72

72

66

0

0

.

80

36.676

6

36

.

6712 0
00
671205

0

6025

675

5

00
= 6.056

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 𝑓𝑜𝑟 𝑛 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠
𝜎 ≃ 6.05

𝟖. 𝑰𝒇 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒅𝒂𝒕𝒂 𝒊𝒔 𝟒.𝒂𝒏𝒅 𝒊𝒇 𝒆𝒂𝒄𝒉 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒕𝒉𝒆
𝒅𝒂𝒕𝒂 𝒊𝒔 𝒅𝒆𝒄𝒓𝒆𝒂𝒔𝒆𝒅 𝒃𝒚 𝟓,𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒆𝒘 𝒔𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = 4.5

𝐸𝑎𝑐ℎ 𝑑𝑎𝑡𝑎 𝑖𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑑 𝑏𝑦 5
𝑤𝑒 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑟𝑒𝑚𝑎𝑖𝑛𝑠
𝑢𝑛𝑐ℎ𝑎𝑛𝑔𝑒𝑑 𝑤ℎ𝑒𝑛 𝑒𝑎𝑐ℎ 𝑣𝑎𝑙𝑢𝑒 𝑖𝑠 𝑎𝑑𝑑 𝑜𝑟 𝑠𝑢𝑏𝑡𝑟𝑎𝑐𝑡𝑒𝑑 𝑏𝑦 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡,

∴ 𝑇ℎ𝑒 𝑛𝑒𝑤 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑎𝑓𝑡𝑒𝑟 𝑟𝑒𝑑𝑢𝑐𝑖𝑛𝑔 𝑓𝑟𝑜𝑚 𝑒𝑎𝑐ℎ 𝑑𝑎𝑡𝑎 𝑖𝑠 𝜎 = 4.5

𝟗. 𝑰𝒇 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒅𝒂𝒕𝒂 𝒊𝒔 𝟑.𝟔 𝒂𝒏𝒅 𝒆𝒂𝒄𝒉 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒕𝒉𝒆
𝒅𝒂𝒕𝒂 𝒊𝒔 𝒅𝒊𝒗𝒊𝒅𝒆𝒅 𝒃𝒚 𝟑, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒆𝒘 𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 𝒂𝒏𝒅 𝒏𝒆𝒘 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅
𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

𝑇ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = 3.6

𝐴𝑙𝑠𝑜 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑒𝑎𝑐ℎ 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 3.
𝐼𝑓 𝑒𝑎𝑐ℎ 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑘, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑364
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∴ 𝑇ℎ𝑒 𝑛𝑒𝑤 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
3.6

3
𝜎 = 1.2

𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 2 = 1.2 2 = 1.44

𝐼𝑓 𝑒𝑎𝑐ℎ 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑘, 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑

𝟏𝟎. 𝑻𝒉𝒆 𝒓𝒂𝒊𝒏𝒇𝒖𝒍 𝒓𝒆𝒄𝒐𝒓𝒅𝒆𝒅 𝒊𝒏𝒗𝒂𝒓𝒊𝒐𝒖𝒔 𝒑𝒍𝒂𝒄𝒆𝒔 𝒐𝒇 𝒇𝒊𝒗𝒆 𝒅𝒊𝒔𝒕𝒓𝒊𝒄𝒕𝒔 𝒊𝒏 𝒂 𝒘𝒆𝒆𝒌
𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘:

𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏:

𝑑𝑖 = 𝑥 − 𝐴 𝑤ℎ𝑒𝑟𝑒 𝐴 𝑎𝑠 𝑎𝑠𝑠𝑢𝑚𝑒𝑑 𝑚𝑒𝑎𝑛

𝑹𝒂𝒊𝒏𝒇𝒂𝒍𝒍 (𝒊𝒏 𝒎𝒎) 𝟒𝟓 𝟓𝟎 𝟓𝟓 𝟔𝟎 𝟔𝟓 𝟕𝟎

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒍𝒂𝒄𝒆𝒔 𝟓 𝟏𝟑 𝟒 𝟗 𝟓 𝟒

𝑥𝑖 𝑑𝑖 = 𝑥 − 𝐴

5

55

45 − 55

50 − 55

55 − 55

60 − 55

70 − 55

100

25

0

N= 40

𝑓𝑖

1
3

9

𝑓𝑖 𝑑𝑖

−50

−65

50

෍ 𝑓𝑖 𝑑𝑖 = 40

𝑓𝑖 𝑑𝑖
2

500

325

225

෍ 𝑓𝑑2 = 2450

= −10

= −5

= 0

= 5

=15

𝑑𝑖
2

45

50

4

60

100

25

0

45
0

500

= 𝑥 − 55

565

70 4

65 − 55 = 10

225 60 900

A

=
2450

40
−

40

40

2

= 60.25

𝜎 ≃ 7.76

=
2450

40
− 1 2=

245

4
− 1 = 61.25 − 1

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

𝟏𝟏. 𝑰𝒏 𝒂 𝒔𝒕𝒖𝒅𝒆𝒚 𝒂𝒃𝒐𝒖𝒕 𝒗𝒊𝒓𝒂𝒍 𝒇𝒆𝒗𝒆𝒓, 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒆𝒐𝒑𝒍𝒆 𝒂𝒇𝒇𝒆𝒄𝒕𝒆𝒅 𝒊𝒏
𝒂 𝒕𝒐𝒘𝒏 𝒘𝒆𝒓𝒆 𝒏𝒐𝒕𝒆𝒅 𝒂𝒔.

𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

⟹
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𝑑𝑖 =
𝑥 − 𝐴

𝑐

𝑁 = 65 ෍ 𝑓𝑖 𝑑𝑖

= 3

෍ 𝑓𝑑2

= 139
𝜎 = 𝑐 ×

σ 𝑓𝑖 𝑑𝑖
2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

=
139

65
−

3

65

2

= 10 ×
139

65
−

9

4225
= 10 ×

139 × 65 − 9

4225
= 10 ×

9035 − 9

4225

= 10 ×
9026

4225
= 10 2.136 = 10 × 1.46 = 14.6

𝜎 ≃ 14.6

𝟏𝟐. 𝑻𝒉𝒆 𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓𝒔 𝒊𝒏 𝒄𝒎𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒍𝒂𝒕𝒆𝒔
𝒑𝒓𝒆𝒑𝒂𝒓𝒆𝒅 𝒊𝒏 𝒂 𝒇𝒂𝒄𝒕𝒐𝒓𝒚 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘. 𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

𝑫𝒊𝒂𝒎𝒆𝒕𝒆𝒓
(𝐜𝐦)

𝟐𝟏
− 𝟐𝟒

𝟐𝟓 − 𝟐8 𝟐𝟗 − 𝟑𝟐 𝟑𝟑 − 𝟑𝟔 𝟑𝟕 − 𝟒𝟎 𝟒𝟏 − 𝟒𝟒

𝑵𝒐. 𝒐𝒇
𝒑𝒍𝒂𝒕𝒆𝒔

𝟏𝟓 𝟏𝟖 𝟐𝟎 𝟏6 𝟖 𝟕

𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 ∶
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=
4208

84
−

30

65

2

𝜎 =
σ 𝑓𝑖 𝑑𝑖

2

𝑁
−

σ 𝑓𝑖 𝑑𝑖

𝑁

2

=
1052

21
−

79

21

2

= 50.095 − 3.76 2

𝜎 ≃ 6

= 50.095 − 14.137

= 35.958 = 5.992= 35.96

𝟏𝟑. 𝑻𝒉𝒆 𝒕𝒊𝒎𝒆 𝒕𝒂𝒌𝒆𝒏 𝒃𝒚 𝟓𝟎 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒕𝒐 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆 𝒂 𝟏𝟎𝟎 𝒎𝒆𝒕𝒆𝒓 𝒓𝒂𝒄𝒆 𝒂𝒓𝒆
𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘. 𝑭𝒊𝒏𝒅 𝒊𝒕𝒔 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

=
78

50
−

8

50

2

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
𝛴𝑓𝑖 𝑑𝑖

2

𝑁
−

𝛴𝑓𝑖 𝑑𝑖

𝑁

2

367
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=
39

25
−

4

25

2

= 1.56 − 0.16 2 = 1.56 − 0.025

= 1.56 − 0.03 = 1.53 = 1.236

𝜎 ≃ 1.24
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𝟏𝟒. 𝑭𝒐𝒓 𝒂 𝒈𝒓𝒐𝒖𝒑 𝒐𝒇 𝟏𝟎𝟎 𝒄𝒂𝒏𝒅𝒊𝒅𝒂𝒕𝒆𝒔 𝒕𝒉𝒆 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏
𝒐𝒇 𝒕𝒉𝒆𝒊𝒓 𝒎𝒂𝒓𝒌𝒔 𝒘𝒆𝒓𝒆 𝒇𝒐𝒖𝒏𝒅 𝒕𝒐 𝒃𝒆 𝟔𝟎 𝒂𝒏𝒅 𝟏𝟓 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑳𝒂𝒕𝒆𝒓 𝒐𝒏
𝒊𝒕 𝒘𝒂𝒔 𝒇𝒐𝒖𝒏𝒅 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒄𝒓𝒐𝒓𝒆𝒔 𝟒𝟓 𝒂𝒏𝒅 𝟕𝟐 𝒘𝒆𝒓𝒆 𝒘𝒓𝒐𝒏𝒈𝒍𝒚 𝒆𝒏𝒕𝒆𝒓𝒆𝒅 𝒂𝒔
𝟒𝟎 𝒂𝒏𝒅 𝟐𝟕.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒓𝒓𝒆𝒄𝒕 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏:

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒𝑠 = 100, 𝑛 = 100, 𝑚𝑒𝑎𝑛 𝑥 = 60,

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = 15

𝑥 =
Σ𝑥

𝑛
60 =

Σ𝑥

100
⟹ 60 × 100 = Σ𝑥 ⟹ Σ𝑥 = 6000

𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑡𝑜𝑡𝑎𝑙 Σ𝑥 = 6000 + 45 + 72 − 40 − 27

Σ𝑥 = 6000 + 117 − 67 = 6000 + 50 = 6050

𝐶𝑜𝑟𝑟𝑒𝑐𝑡: Σ𝑥 = 6050

𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑚𝑒𝑎𝑛 =
𝐶𝑜𝑟𝑟𝑒𝑐𝑡Σ𝑥

𝑛
=

6050

100

𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑚𝑒𝑎𝑛 𝑥 = 60.5

⟹

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
Σ𝑥2

𝑛
−

Σ𝑥

𝑛

2

15 =
Σ𝑥2

100
−

6000

100

2

15 =
Σ𝑥2

100
− 60 2 15 =

Σ2

100
− 3600

152 =
Σ𝑥2

100
− 3600 225 + 3600 =

Σ𝑥2

100

⟹ ⟹

⟹

⟹3825 =
Σ𝑥2

100
3825 × 100 = Σ𝑥2 382500 = Σ𝑥2

𝐼𝑛𝑐𝑜𝑟𝑟𝑒𝑐𝑡: Σ𝑥2 = 382500

⟹

𝐶𝑜𝑟𝑟𝑒𝑐𝑡 ∶ Σ𝑥2

= 382500 + 2025 + 5184 − 1600 − 729

= 389709 − 2329

𝐶𝑜𝑟𝑟𝑒𝑐𝑡: Σ𝑥2 = 387380

= 382500 + 452 + 722 − 402 − 272

𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝛴𝑥2

𝑛
−

𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝛴𝑥

𝑛

2

=
387380

100
− 60.5 2 = 3873.8 − 3660.25 = 213.55 = 213.6

𝜎 = 2.136 × 100 = 10 × 2.136 = 10 × 1.462 = 14.62

𝜎 ≃ 14.62
369
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𝟏𝟓. 𝑻𝒉𝒆 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 𝒐𝒇 𝒔𝒆𝒗𝒆𝒏 𝒐𝒏𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏𝒔 𝒂𝒓𝒆 𝟖 𝒂𝒏𝒅 𝟏𝟔
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑰𝒇 𝒇𝒊𝒗𝒆 𝒐𝒇 𝒕𝒉𝒆𝒔𝒆 𝒂𝒓𝒆 𝟐,𝟒, 𝟏𝟎, 𝟏𝟐 𝒂𝒏𝒅 𝟏𝟒, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒕𝒘𝒐 𝒐𝒃𝒔𝒆𝒓𝒗𝒂𝒕𝒊𝒐𝒏𝒔.

𝑀𝑒𝑎𝑛 𝑥 = 8, 𝜎2 = 16, 𝑛 = 7

𝑇𝑤𝑜 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 = 𝑎, 𝑏

𝐹𝑖𝑣𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒 𝑎𝑟𝑒 2, 4, 10, 12, 14

𝑥 =
Σ𝑥

𝑛

8 =
2 + 4 + 10 + 12 + 14 + 𝑎 + 𝑏

7
8 =

42 + 𝑎 + 𝑏

7

8 × 7 = 42 + 𝑎 + 𝑏 56 − 42 = 𝑎 + 𝑏 14 = 𝑎 + 𝑏

𝑎 + 𝑏 = 14

𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 2, 4, 𝑎, 𝑏, 10, 12, 14.
𝑎 = 6 𝑏 = 8

∴ 𝑇𝑤𝑜 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 6 𝑎𝑛𝑑 8.

⟹

⟹ ⟹
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟔: 𝑻𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒕𝒂𝒃𝒍𝒆 𝒈𝒊𝒗𝒆𝒔 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆𝒔 𝒐𝒇 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅
𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 𝒐𝒇 𝒉𝒆𝒊𝒈𝒉𝒕𝒔 𝒂𝒏𝒅 𝒘𝒆𝒊𝒈𝒉𝒕𝒔 𝒐𝒇 𝒕𝒉𝒆 𝟏𝟎𝒕𝒉 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒐𝒇
𝒂 𝒔𝒄𝒉𝒐𝒐𝒍.

𝑯𝒆𝒊𝒈𝒉𝒕 𝑾𝒆𝒊𝒈𝒉𝒕

𝑀𝑒𝑎𝑛 155 𝑐𝑚 46.50 𝐾𝑔2

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 72.25 𝑐𝑚2 28.09 𝐾𝑔2

𝑭𝒊𝒓𝒔𝒕 𝒅𝒂𝒕𝒂 − 𝑯𝒆𝒊𝒈𝒉𝒕:

𝑚𝑒𝑎𝑛 𝑥1 = 155 𝑐𝑚, 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝜎1
2 = 72.25 𝑐𝑚2

𝜎1 = 72.25 , 𝜎1 = 8.5

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶𝑉1

=
8.5

155
× 100% =

850

155
31

170

= 5.483

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶𝑉1 = 5.483%

=
𝜎1

𝑥1

× 100%

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟖.𝟐

𝑺𝒆𝒄𝒐𝒏𝒅 𝒅𝒂𝒕𝒂 − 𝒘𝒆𝒊𝒈𝒉𝒕

𝑚𝑒𝑎𝑛 𝑥2 = 46.50 𝐾𝑔2 , 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝜎2
2 = 28.09 𝐾𝑔2

𝜎2 = 28.09 ⇒𝜎2 = 5.301 ⇒ 𝜎2 = 5.3

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶𝑉2 =
5.3

46.5
× 100%=

𝜎2

𝑥2

× 100%

=
530

46.5
=

530 × 10

46.5 × 10
=

5300

465 93

1060

= 11.397 = 11.40%
∴ 𝐶𝑉1 = 5.48% 𝐶𝑉2 = 11.40%

𝑆𝑖𝑛𝑐𝑒 𝐶𝑉1 < 𝐶𝑉2

∴ 𝑇ℎ𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑖𝑠 𝑚𝑜𝑟𝑒 𝑣𝑎𝑟𝑦𝑖𝑛𝑔 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡.

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟕: 𝑻𝒉𝒆 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 𝒐𝒇 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒖𝒂𝒗𝒂 𝒂𝒏𝒅 𝒐𝒓𝒂𝒏𝒈𝒆
𝒐𝒏 𝒂 𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒘𝒆𝒆𝒌 𝒃𝒚 𝒂 𝒇𝒂𝒎𝒊𝒍𝒚 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘.

𝑵𝒐. 𝒐𝒇 𝑮𝒖𝒂𝒗𝒂𝒔 𝟑 𝟓 𝟔 𝟒 𝟑 𝟓 𝟒

𝑵𝒐. 𝒐𝒇 𝑶𝒓𝒂𝒏𝒈𝒆𝒔 𝟏 𝟑 𝟕 𝟗 𝟐 𝟔 𝟐

𝑾𝒉𝒊𝒄𝒉 𝒇𝒓𝒖𝒊𝒕 𝒊𝒔 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕𝒍𝒚 𝒄𝒐𝒏𝒔𝒖𝒎𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒇𝒂𝒎𝒊𝒍𝒚?

𝐹𝑖𝑟𝑠𝑡 𝑤𝑒 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑔𝑢𝑎𝑣𝑎𝑠 𝑎𝑛𝑑 𝑜𝑟𝑎𝑛𝑔𝑒𝑠
𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑙𝑦.
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30
4

7

2

. 2

0

14

8

28

60

56

40
35

5

5

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑢𝑎𝑣𝑎𝑠, 𝑛 = 7

𝑚𝑒𝑎𝑛 𝑥1 =
3 + 5 + 6 + 4 + 3 + 5 + 4

7
=

30

7

∴
Σ𝑥1

𝑛
= 𝑥1 = 4.29

𝑥 𝑥2

3

5

6

4

3

9

25

36

16

9

෍ 𝑥1 = 30 ෍ 𝑥1
2 = 136

5

4 16

25

1367
1

7
66

9

63
3

.

0

4

28
2

2

14
60

8

36
24

0

𝜎1 =
Σ𝑥1

2

𝑛
−

Σ𝑥1

𝑛

2

=
136

7
− 4.29 2 = 19.43 − 18.40

𝜎1 ⋍ 1.01

= 1.03

1.031

1

1
3

.

021
21

9

0 1

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒(𝐶𝑉1) =
1.01

4.29
× 100

=
101

4.29

× 100
× 100

=
10100

429

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶𝑉1 = 23.54

=
𝜎1

𝑥1

× 100%

𝑆𝑒𝑐𝑜𝑛𝑑 𝑑𝑎𝑡𝑎 − 𝑂𝑟𝑎𝑛𝑔𝑒𝑠

𝑥 𝑥2

1

3

7

9

2

1

9

49

81

4

6

2 4

36

෍ 𝑥2 = 30 ෍ 𝑥2
2 = 184

𝜎2 =
Σ𝑥2

2

𝑛
−

Σ𝑥2

𝑛

2

=
184

7
− 4.29 2

= 26.29 − 18.40

𝜎2 ⋍ 2.81
= 7.89
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𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶. 𝑉2

=
2.81

4.29
× 100 =

281

4.29

× 100

× 100 =
28100

429

𝐶. 𝑉2 = 65.50%

𝐶. 𝑉1 = 23.54%, 𝐶. 𝑉2 = 65.50%. 𝑆𝑖𝑛𝑐𝑒, 𝐶. 𝑉1 < 𝐶. 𝑉2 .

𝑊𝑒 𝑐𝑎𝑛 𝑐𝑜𝑛𝑐𝑙𝑢𝑑𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑔𝑢𝑣𝑎𝑠 𝑖𝑠 𝑚𝑜𝑟𝑒
𝑡ℎ𝑎𝑛 𝑜𝑟𝑎𝑛𝑔𝑒𝑠.

=
𝜎2

𝑥2
× 100%

𝟏. 𝑻𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒂𝒏𝒅 𝒎𝒆𝒂𝒏 𝒐𝒇 𝒂 𝒅𝒂𝒕𝒂 𝒂𝒓𝒆 𝟔.𝟓 𝒂𝒏𝒅 𝟏𝟐. 𝟓
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒗𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏.

𝜎 = 6.5, 𝑚𝑒𝑎𝑛 ҧ𝑥 = 12.5

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛

=
650

12.5
=

6.5

12.5
× 100 =

650

12.5

× 10

× 10
=

6500

125

6500125

5

625
25

2

250

0
𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 = 52%

0

=
𝜎

ҧ𝑥
× 100%

𝟐. 𝑻𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒂𝒏𝒅 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒗𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒅𝒂𝒕𝒂 𝒂𝒓𝒆
𝟏𝟐 𝒂𝒏𝒅 𝟐𝟓. 𝟔 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒎𝒆𝒂𝒏.

𝜎 = 1.2 , 𝐶. 𝑉 = 25.6 , ҧ𝑥 = ?

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝐶. 𝑉 =
𝜎

𝑥
× 100

25.6 =
1.2

𝑥
× 100 25.6 =

120

𝑥

ҧ𝑥 = 4.687

ҧ𝑥 25.6 = 120 ⟹ ҧ𝑥 =
120 × 10

25.6 × 10

ҧ𝑥 =
1200

256

𝑇ℎ𝑒 𝑚𝑒𝑎𝑛 ҧ𝑥 = 4.69

⟹

⟹

𝟑. 𝑰𝒇 𝒕𝒉𝒆 𝒎𝒆𝒂𝒏 𝒂𝒏𝒅 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒗𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒅𝒂𝒕𝒂 𝒂𝒓𝒆 𝟏𝟓 𝒂𝒏𝒅 𝟒𝟖
𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏.

𝑚𝑒𝑎𝑛 ҧ𝑥 = 15 , 𝐶. 𝑉 = 48 , 𝜎 =?

𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =
𝜎

𝑥
× 100%

48 =
𝜎

15
× 100 48 × 15 = 𝜎 × 100

100

48 × 15
= 𝜎

20

3

5

12
12 × 3

5
=

36

5

365

7

35
1

.

10

0

0

2

𝜎 = 7.2⟹

⟹

⟹
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𝟒. 𝑰𝒇 𝒏 = 𝟓, ഥ𝒙 = 𝟔, 𝚺𝒙𝟐 = 𝟕𝟔𝟓, 𝒕𝒉𝒆𝒏 𝒄𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒆 𝒕𝒉𝒆 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒗𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏.

𝑛 = 5 , ҧ𝑥 = 6 =
Σ𝑥

𝑛
, Σ𝑥2 = 765 , 𝜎 =?

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
Σ𝑥2

𝑛
−

Σ𝑥

𝑛

2

=
765

5
− 6 2

= 153 − 36 = 117

= 10.817202

𝜎 = 10.817

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =
𝜎

𝑥
× 100%

=
10.817

6
× 100 =

1081.7

6
𝐶. 𝑉 = 180.28%

𝟓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝒗𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝟐𝟒, 𝟐𝟔, 𝟑𝟑, 𝟑𝟕, 𝟐𝟗, 𝟑𝟏.

𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =
𝜎

𝑥
× 100%

ҧ𝑥 =
Σ𝑥

𝑛
=

24 + 26 + 33 + 37 + 29 + 31

6
=

180

6
ҧ𝑥 = 30

𝜎 =
Σ𝑥2

𝑛
−

Σ𝑥

𝑛

2

Σ𝑥2

𝑛
=

242 + 262 + 332 + 372 + 292 + 312

6

=
576 + 676 + 1089 + 1369 + 841 + 961

6

Σ𝑥2

𝑛
=

5512

6
⟹

Σ𝑥2

𝑛
= 918.666

𝜎 =
Σ𝑥2

𝑛
−

Σ𝑥

𝑛

2

= 918.67 − 30 2 = 918.67 − 900 = 18.67

𝜎 = 4.32 ⟹ 𝜎 ≃ 4.32

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝐶. 𝑉 =
𝜎

𝑥
× 100%

=
4.22

30
× 100 =

432

30

𝐶. 𝑉 = 144%

374



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝟔. 𝑻𝒉𝒆 𝒕𝒊𝒎𝒆 𝒕𝒂𝒌𝒆𝒏 𝒊𝒏 𝒎𝒊𝒏𝒖𝒕𝒆𝒔 𝒕𝒐 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆 𝒂 𝒉𝒐𝒎𝒆𝒘𝒐𝒓𝒌 𝒃𝒚 𝟖 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔
𝒊𝒏 𝒂 𝒅𝒂𝒚 𝒂𝒓𝒆 𝒈𝒊𝒗𝒆𝒏 𝒃𝒚 𝟑𝟖, 𝟒𝟖, 𝟒𝟕, 𝟒𝟒, 𝟒𝟔, 𝟒𝟑, 𝟒𝟗, 𝟓𝟑. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕

𝒐𝒇 𝒗𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏.
𝑇ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑑𝑎𝑡𝑎 38, 40, 47, 44, 46, 43, 49, 53

Σ𝑥

𝑛
=

38 + 40 + 47 + 44 + 46 + 43 + 49 + 53

8
=

360

8

Σ𝑥

𝑛
= 45

Σ𝑥2

𝑛
=

382 + 402 + 472 + 442 + 462 + 432 + 492 + 532

8

=
1444 + 1600 + 2209 + 1936 + 2116 + 1849 + 2401 + 2809

8
Σ𝑥2

𝑛
=

16364

8 163648

2

16

0 3

0

6

4

32

4 4

5

40

4

.

0

5

40

0

⇒
Σ𝑥2

𝑛
= 2045.5

𝜎 =
Σ𝑥2

𝑛
−

Σ𝑥

𝑛

2

= 2045.5 − 45 2 = 2045.5 − 2025

= 20.5 ⟹ 𝜎 ≃ 4.528 ⟹ 𝜎 ≃ 4.53

𝐶. 𝑉 =
𝜎

𝑥
× 100

=
4.53

45
× 100 =

453

45
15

151 15115

1

15

1

0

0

.0

0

6

90
10

= 10.066 𝐶. 𝑉 ≃ 10.07

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝐶. 𝑉 = 10.07

20.54

4

16
45

.

08 5
425
2500902

5

1804

2

𝟕. 𝑻𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒎𝒂𝒓𝒌𝒔 𝒔𝒄𝒐𝒓𝒆𝒅 𝒃𝒚 𝒕𝒘𝒐 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒔𝒂𝒕𝒉𝒚𝒂 𝒂𝒏𝒅 𝒗𝒊𝒅𝒉𝒚𝒂 𝒊𝒏 𝟓
𝒔𝒖𝒃𝒋𝒆𝒄𝒕 𝒂𝒓𝒆 𝟒𝟔𝟎 𝒂𝒏𝒅 𝟒𝟖𝟎 𝒘𝒊𝒕𝒉 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝟒.𝟔 𝒂𝒏𝒅 𝟐. 𝟒

𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚. 𝑾𝒉𝒐 𝒊𝒔 𝒎𝒐𝒓𝒆 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕 𝒊𝒏 𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆?

𝑭𝒊𝒓𝒔𝒕 𝒅𝒂𝒕𝒂 − 𝑺𝒂𝒕𝒉𝒚𝒂 ∶ 𝝈 = 𝟒. 𝟔

𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘 𝑏𝑦 𝑆𝑎𝑡ℎ𝑦𝑎 Σ𝑥 = 460 , 𝑛 = 5

ҧ𝑥 =
Σ𝑥

𝑛
⇒

460

5 1

92

ҧ𝑥 = 92

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑐. 𝑣1 =
𝜎

𝑥
× 100 =

4.6

92
× 100% =

460

92

𝑐. 𝑣1 = 5%
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BLUE STARS HR.SEC SCHOOL

𝐒𝐞𝐜𝐨𝐧𝐝 𝐝𝐚𝐭𝐚 − 𝐕𝐢𝐝𝐡𝐲𝐚

𝜎 = 2.4

𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘 𝑏𝑦 𝑉𝑖𝑑ℎ𝑦𝑎 Σ𝑥 = 480 , 𝑛 = 5

ҧ𝑥 =
Σ𝑥

𝑛
⟹ ҧ𝑥 =

480

5
ҧ𝑥 = 96

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑐. 𝑣2 =
𝜎

𝑥
× 100%

=
2.4

96
× 100 =

240

96

𝐶𝑉2 =
5

2
⇒ 𝐶𝑉2 = 2.5%

𝑉𝑖𝑑ℎ𝑦𝑎 𝑖𝑠 𝑚𝑜𝑟𝑒 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡. 𝑇ℎ𝑒 𝑑𝑎𝑡𝑎 𝑤𝑖𝑡ℎ 𝑙𝑒𝑠𝑠𝑒𝑟 𝐶. 𝑉 𝑖𝑠 𝑚𝑜𝑟𝑒 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡.

⟹

𝟖. 𝑻𝒉𝒆 𝒎𝒆𝒂𝒏 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒎𝒂𝒓𝒌𝒔 𝒐𝒃𝒕𝒂𝒊𝒏𝒆𝒅 𝒃𝒚 𝟒𝟎 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒐𝒇
𝒂 𝒄𝒍𝒂𝒔𝒔 𝒊𝒏 𝒕𝒉𝒓𝒆𝒆 𝒔𝒖𝒃𝒋𝒆𝒄𝒕𝒔 𝒎𝒂𝒕𝒉𝒆𝒎𝒂𝒕𝒊𝒄𝒔 𝒔𝒄𝒊𝒆𝒏𝒄𝒆 𝒂𝒏𝒅 𝑺𝒐𝒄𝒊𝒂𝒍 𝒔𝒄𝒊𝒆𝒏𝒄𝒆 𝒂𝒓𝒆

𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘

𝑆𝑢𝑏𝑗𝑒𝑐𝑡

𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠
𝑆𝑐𝑖𝑒𝑛𝑐𝑒

𝑆𝑜𝑐𝑖𝑎𝑙 𝑆𝑐𝑖𝑒𝑛𝑐𝑒

𝑀𝑒𝑎𝑛

56
65

60

𝑆𝐷

12

14
10

𝑤ℎ𝑖𝑐ℎ 𝑜𝑓 𝑡ℎ𝑟𝑒𝑒 𝑠𝑢𝑏𝑗𝑒𝑐𝑡
𝑠ℎ𝑜𝑤𝑠 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛
𝑎𝑛𝑑 𝑤ℎ𝑖𝑐ℎ 𝑠ℎ𝑜𝑤𝑠 𝑙𝑜𝑤𝑒𝑠𝑡
𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑚𝑎𝑟𝑘𝑠?

𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠: 𝑀𝑒𝑎𝑛 ҧ𝑥 = 56 , 𝜎 = 12

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶. 𝑉 =
𝜎

𝑥
× 100%

=
12

56
× 100 =

1200

56
=

150

7

1507

2

14

10

1

7
3

.

0

4

28

20

2

14
60

8

58

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝐶. 𝑉 = 21.428

2

𝑺𝒄𝒊𝒆𝒏𝒄𝒆: 𝑀𝑒𝑎𝑛 ҧ𝑥 = 65 , 𝜎 = 14

𝐶. 𝑉 =
𝜎

𝑥
× 100

=
14

65
× 100 =

1400

65
=

280

13

𝜎 = 21.538

28013

2

26
20

1

13

7

.

0

5

65

50

3

39
110

8

104
6

𝑺𝒐𝒄𝒊𝒂𝒍 𝒔𝒄𝒊𝒆𝒏𝒄𝒆: ҧ𝑥 = 60 , 𝜎 = 10

𝐶. 𝑉 =
𝜎

𝑥
× 100%

=
10

60
× 100 =

1000

60
=

50

3

𝐶. 𝑉 = 16.67
𝐻𝑒𝑖𝑔ℎ𝑒𝑠𝑡 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑚𝑎𝑟𝑘𝑠 𝑖𝑠 𝑠𝑐𝑖𝑒𝑛𝑐𝑒.

𝐿𝑜𝑤𝑒𝑠𝑡 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑚𝑎𝑟𝑘𝑠 𝑖𝑛 𝑠𝑜𝑐𝑖𝑎𝑙 𝑆𝑐𝑖𝑒𝑛𝑐𝑒.

503

16

48
2

.

0

6

18
20

6

18

20

6

18
2
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BLUE STARS HR.SEC SCHOOL

𝟗. 𝑻𝒉𝒆 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝒕𝒘𝒐 𝒄𝒊𝒕𝒊𝒆𝒔 𝑨 𝒂𝒏𝒅 𝑩 𝒊𝒏 𝒂 𝒘𝒊𝒏𝒕𝒆𝒓 𝒔𝒆𝒂𝒔𝒐𝒏 𝒂𝒓𝒆
𝒈𝒊𝒗𝒆𝒏 𝒃𝒆𝒍𝒐𝒘.

𝑻𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝒄𝒊𝒕𝒚 𝑨
(𝒊𝒏 𝒅𝒆𝒈𝒓𝒆𝒆 𝑪𝒆𝒍𝒔𝒊𝒖𝒔)

𝟏𝟖 𝟐𝟎 𝟐𝟐 𝟐𝟒 𝟐𝟔

𝑻𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒐𝒇 𝒄𝒊𝒕𝒚 𝑩
(𝒊𝒏 𝒅𝒆𝒈𝒓𝒆𝒆 𝑪𝒆𝒍𝒔𝒊𝒖𝒔)

𝟏𝟏 𝟏𝟒 𝟏𝟓 𝟏𝟕 𝟏𝟖

𝑭𝒊𝒏𝒅 𝒘𝒉𝒊𝒄𝒉 𝒄𝒊𝒕𝒚 𝒊𝒔 𝒎𝒐𝒓𝒆 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕 𝒊𝒏 𝒕𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝒄𝒉𝒂𝒏𝒈𝒆𝒔?

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
Σ𝑑𝑖

2

𝑁
−

Σ𝑑𝑖

𝑁

2

𝐹𝑜𝑟 𝑡ℎ𝑒 𝑐𝑖𝑡𝑦 𝐴

𝐿𝑒𝑡 𝑡ℎ𝑒 𝑎𝑠𝑠𝑢𝑚𝑒𝑑 𝑚𝑒𝑎𝑛 𝐴 = 22

𝑥𝑖
𝑑𝑖 = 𝑥𝑖 − 𝐴
𝑑𝑖 = 𝑥𝑖 − 22 𝑑𝑖

2

18
20
22

24

26

−4

−2
0

2

4

Σ𝑑𝑖 = 0

16

4
0

4

16

Σ𝑑𝑖
2 = 40

𝜎 =
40

5
− 0 2 = 8 = 2.828 = 2.83

𝑀𝑒𝑎𝑛 ҧ𝑥 =
Σ𝑥𝑖

𝑁
=

18 + 20 + 22 + 24 + 26

5
=

110

5
= 22

𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝐶. 𝑉. =
𝜎

𝑥
× 100% =

2.83

22
× 100% = 12.86%

𝑭𝒐𝒓 𝒕𝒉𝒆 𝒄𝒊𝒕𝒚 𝑩 𝐿𝑒𝑡 𝑡ℎ𝑒 𝑎𝑠𝑠𝑢𝑚𝑒𝑑 𝑚𝑒𝑎𝑛 𝐵 = 15

𝑥𝑖
𝑑𝑖 = 𝑥𝑖 − 𝐵

𝑑𝑖 = 𝑥𝑖 − 15
𝑑𝑖

2

11

14

15

17

18

−4

−1

0

2

3

Σ𝑑𝑖 = 0

16

1

0

4

9

Σ𝑑𝑖
2 = 30

377
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BLUE STARS HR.SEC SCHOOL

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 =
30

5
−

0

5

2

= 6 − 0 = 6 = 2.449

𝑀𝑒𝑎𝑛 ҧ𝑥 =
Σ𝑥𝑖

𝑁
=

11 + 14 + 15 + 17 + 18

5
=

75

5
= 15.

∴ 𝐶𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝐶. 𝑉 =
𝜎

𝑥
× 100%

=
2.4495

15
× 100% =

244.95

15
% = 16.33%

𝐶. 𝑉. 𝑜𝑓 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑐𝑖𝑡𝑦 𝐴 < 𝐶. 𝑉 𝑜𝑓 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑐𝑖𝑡𝑦 𝐵.

∴ 𝐶𝑖𝑡𝑦 𝐴 𝑖𝑠 𝑚𝑜𝑟𝑒 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑒𝑛𝑡 𝑖𝑛 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑐ℎ𝑎𝑛𝑔𝑒.
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟖: 𝑬𝒙𝒑𝒓𝒆𝒔𝒔 𝒕𝒉𝒆 𝒔𝒂𝒎𝒑𝒍𝒆 𝒔𝒑𝒂𝒄𝒆 𝒇𝒐𝒓 𝒓𝒐𝒍𝒍𝒊𝒏𝒈 𝒕𝒘𝒐 𝒅𝒊𝒄𝒆 𝒖𝒔𝒊𝒏𝒈
𝒕𝒓𝒆𝒆 𝒅𝒊𝒂𝒈𝒓𝒂𝒎

𝑊ℎ𝑒𝑛 𝑤𝑒 𝑟𝑜𝑙𝑙 𝑡𝑤𝑜 𝑑𝑖𝑐𝑒, 𝑠𝑖𝑛𝑐𝑒 𝑒𝑎𝑐ℎ 𝑑𝑖𝑒 𝑐𝑜𝑛𝑡𝑎𝑖𝑛 6 𝑓𝑎𝑐𝑒𝑠 𝑚𝑎𝑟𝑘𝑒𝑑 𝑤𝑖𝑡ℎ
1,2,3,4,5,6 𝑡ℎ𝑒 𝑡𝑟𝑒𝑒 𝑑𝑖𝑎𝑔𝑟𝑎𝑚

𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑝𝑎𝑐𝑒 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠

S =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6
2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6
3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6
5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6
6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 𝟖.𝟑

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟏𝟗: 𝑨 𝒃𝒂𝒈 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝟓 𝒃𝒍𝒖𝒆 𝒃𝒂𝒍𝒍𝒔 𝒂𝒏𝒅 𝟒 𝒈𝒓𝒆𝒆𝒏 𝒃𝒂𝒍𝒍𝒔.𝑨 𝒃𝒂𝒍𝒍 𝒊𝒔
𝒅𝒓𝒂𝒘𝒏 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒃𝒂𝒈. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒃𝒂𝒍𝒍
𝒅𝒓𝒂𝒘𝒏 𝒊𝒔 𝒊 𝒃𝒍𝒖𝒆 (𝒊𝒊) 𝒏𝒐𝒕 𝒃𝒍𝒖𝒆.

𝑇ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑝𝑎𝑐𝑒,𝑆 = 𝐵1 , 𝐵2 , 𝐵3 , 𝐵4 , 𝐵5 , 𝐺6,𝐺7 , 𝐺8,𝐺9

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑎𝑙𝑙𝑠

𝑛 𝑆 = 9

= 5 + 4 = 9

(𝑖) 𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝐵𝑙𝑢𝑒 𝑏𝑎𝑙𝑙.

𝐴 = 𝐵1 , 𝐵2 , 𝐵3 , 𝐵4, 𝐵5

𝑛 𝐴 = 5 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
=

5

9

𝑃 𝐴 =
5

9

⟹

ii) 𝐴 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑛𝑜𝑡 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑏𝑙𝑢𝑒 𝑏𝑎𝑙𝑙.

P(𝐴) = 1 − P(A)

= 1 −
5

9
=

9 − 5

9
=

4

9

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟎: 𝑻𝒘𝒐 𝒅𝒊𝒄𝒆 𝒂𝒓𝒆 𝒓𝒐𝒍𝒍𝒆𝒅. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒔𝒖𝒎
𝒐𝒇 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔 𝒊𝒔 (𝒊) 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝟒, (𝒊𝒊) 𝒈𝒓𝒆𝒂𝒕𝒆𝒓 𝒕𝒉𝒂𝒏 𝟏𝟎, (𝒊𝒊𝒊) 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝟏𝟑

P(𝐴) =
4

9
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑖 𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 4.

S =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6
2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6
3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6
5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6
6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

𝐴 = {(1, 3), (2, 2), (3, 1)}

⟹ 𝑛 𝑆 = 36

⟹ 𝑛 𝐴 = 3

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆
⟹ 𝑃 𝐴 =

3

36

𝑃 𝐴 =
3

36

𝑖𝑖 𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓𝑜𝑢𝑡𝑐𝑜𝑚𝑒 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 10.

𝐵 = {(5, 6), (6, 5), (6, 6)}

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆

1

⟹ 𝑛 𝐵 = 3

⟹ 𝑃 𝐴 =
3

36 12

𝑃(𝐵) =
1

12

𝑖𝑖𝑖 𝐿𝑒𝑡 𝐶 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 13.

𝑆𝑖𝑛𝑐𝑒 𝑎𝑙𝑙 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 13.

C =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6

2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6

3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6

5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6

6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

⟹ 𝑛 𝐶 = 36

𝑃 𝐵 =
𝑛 𝐶

𝑛 𝑆

1
⟹ 𝑃 𝐶 =

36

36
⟹ 𝑃(𝐶) = 1

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟏: 𝑻𝒘𝒐 𝒄𝒐𝒊𝒏𝒔 𝒂𝒓𝒆 𝒕𝒐𝒔𝒔𝒆𝒅 𝒕𝒐𝒈𝒆𝒕𝒉𝒆𝒓. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚
𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 𝒇𝒂𝒄𝒆𝒔 𝒐𝒏 𝒕𝒉𝒆 𝒄𝒐𝒊𝒏𝒔?

𝑊ℎ𝑒𝑛 𝑡𝑤𝑜 𝑐𝑜𝑖𝑛𝑠 𝑎𝑟𝑒 𝑡𝑜𝑠𝑠𝑒𝑑 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟, 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑝𝑎𝑐𝑒 𝑖𝑠

𝑆 = {𝐻𝐻, 𝐻𝑇, 𝑇𝐻, 𝑇𝑇}

𝐴 = {𝐻𝑇, 𝑇𝐻}

⟹ 𝑛(𝑆) = 4

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑓𝑎𝑐𝑒𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑐𝑜𝑖𝑛𝑠.

⟹ 𝑛(𝐴) = 2

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑓𝑎𝑐𝑒𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑐𝑜𝑖𝑛𝑠 𝑖𝑠
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆
⟹

1

2
𝑃 𝐴 =

2

4
⟹ 𝑃(𝐴) =

1

2

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟐: 𝑭𝒓𝒐𝒎 𝒂 𝒘𝒆𝒍𝒍 𝒔𝒉𝒖𝒇𝒇𝒍𝒆𝒅 𝒑𝒂𝒄𝒌 𝒐𝒇 𝟓𝟐 𝒄𝒂𝒓𝒅𝒔,𝒐𝒏𝒆 𝒄𝒂𝒓𝒅 𝒊𝒔
𝒅𝒓𝒂𝒘𝒏 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒊 𝒓𝒆𝒅 𝒄𝒂𝒓𝒅
𝒊𝒊 𝒉𝒆𝒂𝒓𝒕 𝒄𝒂𝒓𝒅 𝒊𝒊𝒊 𝒓𝒆𝒅 𝒌𝒊𝒏𝒈 𝒊𝒗 𝒇𝒂𝒄𝒆 𝒄𝒂𝒓𝒅 (𝒗) 𝒏𝒖𝒎𝒃𝒆𝒓 𝒄𝒂𝒓𝒅

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑐𝑎𝑟𝑑𝑠: 𝑛 𝑆 = 52

(𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒓𝒆𝒅 𝒄𝒂𝒓𝒅.

𝑛(𝐴) = 26

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑟𝑒𝑑 𝑐𝑎𝑟𝑑 𝑖𝑠 𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆
⟹ 𝑃 𝐴 =

26

52

1

2
𝑃 𝐴 =

1

2

𝒊𝒊 𝑳𝒆𝒕 𝑩 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒉𝒆𝒂𝒓𝒕 𝒄𝒂𝒓𝒅.

𝑛 (𝐵) = 13

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 ℎ𝑒𝑎𝑟𝑡 𝑐𝑎𝑟𝑑 𝑖𝑠 𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆
⟹ 𝑃 𝐵 =

13

52

1

4
𝑃(𝐵) =

1

4
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊𝒊𝒊 𝑳𝒆𝒕 𝑪 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒓𝒆𝒅 𝒌𝒊𝒏𝒈 𝒄𝒂𝒓𝒅.

𝑛(𝐶) = 2

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑟𝑒𝑑 𝑘𝑖𝑛𝑔 𝑐𝑎𝑟𝑑 𝑖𝑠 𝑃 𝐶 =
𝑛 𝐶

𝑛 𝑆
=

2

52

1

26

𝑃(𝐶) =
1

26
𝒊𝒗 𝑳𝒆𝒕 𝑫 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒇𝒂𝒄𝒆 𝒄𝒂𝒓𝒅.

𝑇ℎ𝑒 𝑓𝑎𝑐𝑒 𝑐𝑎𝑟𝑑𝑠 𝑎𝑟𝑒 𝐽𝑎𝑐𝑘 (𝐽), 𝑄𝑢𝑒𝑒𝑛 (𝑄), 𝑎𝑛𝑑 𝐾𝑖𝑛𝑔 (𝐾).

𝑛 𝐷 = 12

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑓𝑎𝑐𝑒 𝑐𝑎𝑟𝑑 𝑖𝑠

𝑃 𝐷 =
𝑛 𝐷

𝑛 𝑆
=

12

52

3

13
⟹ 𝑃(𝐷) =

3

13

(𝒗) 𝑳𝒆𝒕 𝑬 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒏𝒖𝒎𝒃𝒆𝒓 𝒄𝒂𝒓𝒅.

𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑐𝑎𝑟𝑑𝑠 𝑎𝑟𝑒 2, 3, 4, 5, 6, 7, 8, 9 𝑎𝑛𝑑 10.

𝑃 𝐸 =
𝑛 𝐸

𝑛 𝑆
=

36

52

9
𝑛(𝐸) = 9

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑛𝑢𝑚𝑏𝑒𝑟 𝑐𝑎𝑟𝑑 𝑖𝑠
13

𝑃(𝐸) =
9

13

Number of days in a leap year = 366 days. 3667) (5
35

16

2

14

2

366 𝑑𝑎𝑦𝑠

52 weeks contain 52 Fridays

= 52 weeks+ 2 days

𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 2 𝑑𝑎𝑦𝑠 𝑤𝑖𝑙𝑙 ℎ𝑎𝑣𝑒 7 𝑝𝑜𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑆 = {(𝑆𝑢𝑛 − 𝑀𝑜𝑛, 𝑀𝑜𝑛 − 𝑇𝑢𝑒, 𝑇𝑢𝑒 − 𝑊𝑒𝑑, 𝑊𝑒𝑑 − 𝑇ℎ𝑢, 𝑇ℎ𝑢 − 𝐹𝑟𝑖, 𝐹𝑟𝑖 − 𝑆𝑎𝑡,
𝑆𝑎𝑡 − 𝑆𝑢𝑛)}

𝑛(𝑆) = 7

A = 𝐹𝑟𝑖 − 𝑆𝑎𝑡 , 𝑆𝑎𝑡 − 𝑆𝑢𝑛

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟑: 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒂 𝒍𝒆𝒂𝒑 𝒚𝒆𝒂𝒓 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒂𝒕
𝒓𝒂𝒏𝒅𝒐𝒎 𝒘𝒊𝒍𝒍 𝒄𝒐𝒏𝒕𝒂𝒊𝒏 𝟓𝟑 𝒔𝒂𝒕𝒖𝒓𝒅𝒂𝒚𝒔.(𝑯𝒊𝒏𝒕: 𝟑𝟔𝟔 = 𝟓𝟐 × 𝟕 + 𝟐 )

𝑇ℎ𝑒 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 53 𝑠𝑎𝑡𝑢𝑟𝑑𝑎𝑦 𝑖𝑛 𝑎 𝑙𝑒𝑎𝑝 𝑦𝑒𝑎𝑟

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑜𝑛𝑒 𝑠𝑎𝑡𝑢𝑟𝑑𝑎𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑡𝑤𝑜 𝑑𝑎𝑦𝑠.

𝑛 𝐴 = 2⟹

𝑝 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
=

2

7

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟒: 𝑨 𝒅𝒊𝒆 𝒊𝒔 𝒓𝒐𝒍𝒍𝒆𝒅 𝒂𝒏𝒅 𝒂 𝒄𝒐𝒊𝒏 𝒊𝒔 𝒕𝒐𝒔𝒔𝒆𝒅 𝒔𝒊𝒎𝒖𝒍𝒕𝒂𝒏𝒆𝒐𝒖𝒔𝒍𝒚.
𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒅𝒊𝒆 𝒔𝒉𝒐𝒘𝒔 𝒂𝒏𝒐𝒅𝒅 𝒏𝒖𝒎𝒃𝒆𝒓 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒄𝒐𝒊𝒏
𝒔𝒉𝒐𝒘𝒔 𝒂 𝒉𝒆𝒂𝒅.
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BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

"Sample space"

S = { 1,H , 1,T , 2,H , 2,T , 3,H , 3,T , 4,H , 4,T , 5,H , 5,T , 6,H , 6,T }

A = { 1, H , 3, H , 5,H }

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆

𝑛 𝑆 = 12

Let A be the event of getting an odd number and a head.

=
3

12

𝑃(𝐴) =
1

4

1

4

𝑛 (𝐴) = 3

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟓: 𝑨 𝒃𝒂𝒈 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝟔 𝒈𝒓𝒆𝒆𝒏 𝒃𝒂𝒍𝒍𝒔,𝒔𝒐𝒎𝒆 𝒃𝒍𝒂𝒄𝒌 𝒂𝒏𝒅 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒃𝒍𝒂𝒄𝒌 𝒃𝒂𝒍𝒍𝒔 𝒊𝒔 𝒂𝒔 𝒕𝒘𝒊𝒄𝒆 𝒂𝒔 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔.
𝑷𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒈𝒓𝒆𝒆𝒏 𝒃𝒂𝒍𝒍 𝒊𝒔 𝒕𝒉𝒓𝒊𝒄𝒆 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇
𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍. 𝑭𝒊𝒏𝒅 𝒊 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒃𝒍𝒂𝒄𝒌 𝒃𝒂𝒍𝒍𝒔
(𝒊𝒊) 𝒕𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒃𝒂𝒍𝒍𝒔.

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑟𝑒𝑒𝑛 𝑏𝑎𝑙𝑙𝑠 𝑖𝑠 𝑛 (𝐺) = 6

𝐿𝑒𝑡 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑑 𝑏𝑎𝑙𝑙𝑠 𝑖𝑠 𝑛 (𝑅) = 𝑥

6

6 + 3𝑥
= 3 ×

𝑥

6 + 3𝑥
3𝑥 = 6

(𝑖) 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑙𝑎𝑐𝑘 𝑏𝑎𝑙𝑙𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑙𝑎𝑐𝑘 𝑏𝑎𝑙𝑙𝑠 𝑖𝑠 𝑛 (𝐵) = 2𝑥

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑎𝑙𝑙𝑠 ∶ 𝑛 𝑆 = 6 + 𝑥 + 2𝑥

𝑃(𝐺) = 3 × 𝑃(𝑅)

(𝑖𝑖) 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑎𝑙𝑙𝑠

𝑛 𝑆 = 6 + 3𝑥

⟹

= 2 × 2 = 4

= 6 + (3 × 2) = 6 + 6 = 12

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟔: 𝑨 𝒈𝒂𝒎𝒆 𝒐𝒇 𝒄𝒉𝒂𝒏𝒄𝒆 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒔 𝒐𝒇 𝒔𝒑𝒊𝒏𝒏𝒊𝒏𝒈 𝒂𝒏 𝒂𝒓𝒓𝒐𝒘
𝒘𝒉𝒊𝒄𝒉 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍𝒍𝒚 𝒍𝒊𝒌𝒆𝒍𝒚 𝒕𝒐 𝒄𝒐𝒎𝒆 𝒕𝒐 𝒓𝒆𝒔𝒕 𝒑𝒐𝒊𝒏𝒕𝒊𝒏𝒈 𝒕𝒐 𝒐𝒏𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒔
𝟏, 𝟐, 𝟑, … 𝟏𝟐. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒊𝒕 𝒘𝒊𝒍𝒍 𝒑𝒐𝒊𝒏𝒕 𝒕𝒐 𝒊 𝟕
𝒊𝒊 𝒂 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓

(𝒊𝒊𝒊) 𝒂 𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒆 𝒏𝒖𝒎𝒃𝒆𝒓?

𝑆𝑎𝑚𝑝𝑙𝑒 𝑠𝑝𝑎𝑐𝑒 ∶ 𝑆 = {1,2,3,4,5,6,7,8,9,10,11,12}

𝑛(𝑆) = 12

𝒊 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒓𝒆𝒔𝒕𝒊𝒏𝒈 𝒊𝒏 𝟕;

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆

𝑛(𝐴) = 1

=
1

12

383



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝒊𝒊 𝑳𝒆𝒕 𝑩 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒂𝒓𝒓𝒐𝒘 𝒘𝒊𝒍𝒍 𝒄𝒐𝒎𝒆 𝒕𝒐 𝒓𝒆𝒔𝒕 𝒊𝒏 𝒂 𝒑𝒓𝒊𝒎𝒆
𝒏𝒖𝒎𝒃𝒆𝒓

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆

𝐵 = {2,3,5,7,11}; 𝑛(𝐵) = 5

=
5

12

𝒊𝒊𝒊 𝑳𝒆𝒕 𝑪 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒕𝒉𝒂𝒕 𝒂𝒓𝒓𝒐𝒘 𝒘𝒊𝒍𝒍 𝒄𝒐𝒎𝒆 𝒕𝒐 𝒓𝒆𝒔𝒕 𝒊𝒏 𝒂 𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒆
𝒏𝒖𝒎𝒃𝒆𝒓.

𝐶 = {4,6,8,9,10,12};𝑛 (𝐶) = 6

𝑃 𝐶 =
𝑛 𝐶

𝑛 𝑆
=

6

12

1

2

𝑃(𝐶) =
1

2

𝟏. 𝑾𝒓𝒊𝒕𝒆 𝒕𝒉𝒆 𝒔𝒂𝒎𝒑𝒍𝒆 𝒔𝒑𝒂𝒄𝒆 𝒇𝒐𝒓 𝒕𝒐𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒆𝒆 𝒄𝒐𝒊𝒏𝒔 𝒖𝒔𝒊𝒏𝒈 𝒕𝒓𝒆𝒆 𝒅𝒊𝒂𝒈𝒓𝒂𝒎.

H

T

H

T

H

T

H

T

H

T

H

T
H
T

𝑆𝑎𝑚𝑝𝑙𝑒 𝑠𝑝𝑎𝑐𝑒 = {(𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝐻), (𝐻𝑇𝑇), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇)}

𝟐. 𝑾𝒓𝒊𝒕𝒆 𝒕𝒉𝒆 𝒔𝒂𝒎𝒑𝒍𝒆 𝒔𝒑𝒂𝒄𝒆 𝒇𝒐𝒓 𝒔𝒆𝒍𝒆𝒄𝒕𝒊𝒏𝒈 𝒕𝒘𝒐 𝒃𝒂𝒍𝒍𝒔 𝒇𝒓𝒐𝒎 𝒂 𝒃𝒂𝒈
𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒊𝒏𝒈 𝟔 𝒃𝒂𝒍𝒍𝒔 𝒏𝒖𝒎𝒃𝒆𝒓𝒆𝒅 𝟏 𝒕𝒐 𝟔 (𝒖𝒔𝒊𝒏𝒈 𝒕𝒓𝒆𝒆 𝒅𝒊𝒂𝒈𝒓𝒂𝒎).

S =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6
2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6
3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6
5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6
6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

384



BLUE STARS HR.SEC SCHOOL

ARUMPARTHAPURAM, PONDICHERRY

BLUE STARS HR.SEC SCHOOL

𝐺𝑖𝑣𝑒𝑛 𝑃 𝐴 ∶ 𝑃 𝐴 = 17: 15

1 − 𝑃(𝐴)

𝑃(𝐴)
=

17

15

⟹ 𝑃(𝐴)

𝑃(𝐴)
=

17

15 𝑃 𝐴 = 1 − 𝑃(𝐴)

𝑃 𝐴 + 𝑃 𝐴 = 1

15 − 15𝑃 𝐴 = 17𝑃(𝐴) ⟹ 32𝑃 𝐴 = 15

𝑃(𝐴) =
15

32
⟹ 𝑃 𝐴 = 1 − 𝑃(𝐴)

𝑃 𝐴 = 1 −
15

32
⟹ 𝑃 𝐴 =

32 − 15

32
⟹ 𝑃(𝐴) =

17

32

𝑛(𝐴)

𝑛(𝑆)
=

17

32
⟹

𝑛(𝐴)

640
=

17

32
⟹ 𝑛(𝐴) =

17

32
× 640

𝑛(𝐴) = 340

𝟑. 𝑰𝒇 𝑨 𝒊𝒔 𝒂𝒏 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒂 𝒓𝒂𝒏𝒅𝒐𝒎 𝒆𝒙𝒑𝒆𝒓𝒊𝒎𝒆𝒏𝒕 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕

𝑷 𝑨 : 𝑷 𝐴 = 𝟏𝟕: 𝟏𝟓 𝒂𝒏𝒅 𝒏(𝑺) = 𝟔𝟒𝟎 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 (𝒊) 𝑷 (𝑨) (𝒊𝒊) 𝒏(𝑨).

𝟒. 𝑨 𝒄𝒐𝒊𝒏 𝒊𝒔 𝒕𝒐𝒔𝒔𝒆𝒅 𝒕𝒉𝒓𝒊𝒄𝒆.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒕𝒘𝒐
𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒕𝒂𝒊𝒍𝒔?

𝑊ℎ𝑒𝑛 𝑎 𝑐𝑜𝑖𝑛 𝑖𝑠 𝑡𝑜𝑠𝑠𝑒𝑑 𝑡ℎ𝑟𝑖𝑐𝑒,

𝐿𝑒𝑡 𝐴 𝑏𝑒𝑡 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 2 𝑡𝑎𝑖𝑙𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠𝑙𝑦.

𝐴 =

𝑛(𝐴) = 3

TTT }

𝑛 𝑆 = 8

𝑆 = {HHH, HHT, HTH, THH, HTT, THT, TTH,

TTT }{ HTT, TTH,

𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
⟹ 𝑃(𝐴) =

3

8

𝟓. 𝑨𝒕 𝒂 𝒇𝒆𝒕𝒆, 𝒄𝒂𝒓𝒅𝒔 𝒃𝒆𝒂𝒓𝒊𝒏𝒈 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝟏 𝒕𝒐 𝟏𝟎𝟎𝟎, 𝒐𝒏𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒏 𝒐𝒏𝒆 𝒄𝒂𝒓𝒅
𝒂𝒓𝒆 𝒑𝒖𝒕 𝒊𝒏 𝒂 𝒃𝒐𝒙. 𝑬𝒂𝒄𝒉 𝒑𝒍𝒂𝒚𝒆𝒓 𝒔𝒆𝒍𝒆𝒄𝒕𝒔 𝒐𝒏𝒆 𝒄𝒂𝒓𝒅 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎 𝒂𝒏𝒅 𝒕𝒉𝒂𝒕
𝒄𝒂𝒓𝒅 𝒊𝒔 𝒏𝒐𝒕 𝒓𝒆𝒑𝒍𝒂𝒄𝒆𝒅. 𝑰𝒇 𝒕𝒉𝒆 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒄𝒂𝒓𝒅 𝒉𝒂𝒔 𝒂 𝒑𝒆𝒓𝒇𝒆𝒄𝒕 𝒔𝒒𝒖𝒂𝒓𝒆

𝒏𝒖𝒎𝒃𝒆𝒓 𝒈𝒓𝒆𝒂𝒕𝒆𝒓 𝒕𝒉𝒂𝒏 𝟓𝟎𝟎, 𝒕𝒉𝒆 𝒑𝒍𝒂𝒚𝒆𝒓 𝒘𝒊𝒏𝒔 𝒂 𝒑𝒓𝒊𝒛𝒆.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆
𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒊 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒑𝒍𝒂𝒚𝒆𝒓 𝒘𝒊𝒏𝒔 𝒂 𝒑𝒓𝒊𝒛𝒆
(𝒊𝒊) 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒑𝒍𝒂𝒚𝒆𝒓 𝒘𝒊𝒏𝒔 𝒂 𝒑𝒓𝒊𝒛𝒆, 𝒊𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒉𝒂𝒔 𝒘𝒐𝒏?

𝑛(𝑆) = 1000

𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒑𝐞𝐫𝐟𝐞𝐜𝐭 𝒔𝒒𝒖𝒂𝒓𝒆𝒔 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝟓𝟎𝟎 𝒂𝒏𝒅 𝟏𝟎𝟎𝟎

𝐴 = 232 , 242 , 252 , 262 … . . 312

𝑛 𝐴 = 9
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𝑃 𝐴 =
9

1000
𝑖𝑠 𝑡ℎ𝑒 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑓𝑜𝑟 𝑡ℎ𝑒 1𝑠𝑡 𝑝𝑙𝑎𝑦𝑒𝑟 𝑡𝑜 𝑤𝑖𝑛

𝑎 𝑝𝑟𝑖𝑧𝑒.

𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
⟹

𝒊𝒊) 𝑾𝒉𝒆𝒏 𝒕𝒉𝒆 𝒄𝒂𝒓𝒅 𝒘𝒉𝒊𝒄𝒉 𝒘𝒂𝒔 𝒕𝒂𝒌𝒆𝒏 𝒇𝒊𝒓𝒔𝒕 𝒊𝒔 𝒏𝒐𝒕 𝒓𝒆𝒑𝒍𝒂𝒄𝒆𝒅.

n 𝑆 = 999, n B = 8

𝑃 𝐵 =
8

999

𝟔. 𝑨 𝒃𝒂𝒈 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝟏𝟐 𝒃𝒍𝒖𝒆 𝒃𝒂𝒍𝒍𝒔 𝒂𝒏𝒅 𝒙 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔.𝑰𝒇 𝒐𝒏𝒆 𝒃𝒂𝒍𝒍 𝒊𝒔 𝒅𝒓𝒂𝒘𝒏
𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎 𝒊 𝒘𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒊𝒕 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒂 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍?
𝒊𝒊 𝑰𝒇 𝟖 𝒎𝒐𝒓𝒆 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔 𝒂𝒓𝒆 𝒑𝒖𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒃𝒂𝒈, 𝒂𝒏𝒅 𝒊𝒇 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇

𝒅𝒓𝒂𝒘𝒊𝒏𝒈 𝒂 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒕𝒘𝒊𝒄𝒆 𝒕𝒉𝒂𝒕 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒊𝒏
(𝒊), 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒙.

𝑁𝑜. 𝑟𝑒𝑑 𝑏𝑎𝑙𝑙𝑠 = 𝑥, 𝑁𝑜. 𝑤ℎ𝑖𝑡𝑒 𝑏𝑎𝑙𝑙𝑠 = 12

𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔

𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)

𝒊𝒊) 𝑰𝒇 𝟖 𝒎𝒐𝒓𝒆 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔 𝒂𝒓𝒆 𝒂𝒅𝒅𝒆𝒅 𝒊𝒏 𝒕𝒉𝒆 𝒃𝒂𝒈.

𝑛 𝐴 = 𝑥

𝑃 𝐴 =
𝑥

𝑥 + 12

𝑛 𝑆 = 𝑥 + 12 + 8 ⟹ 𝑛 𝑆 = 𝑥 + 20

𝑁𝑜. 𝑟𝑒𝑑 𝑏𝑎𝑙𝑙𝑠 = 𝑥 + 8

⟹

𝑁𝑜𝑤 𝑡ℎ𝑒 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
𝑥 + 8

𝑥 + 20

𝑥 + 8

𝑥 + 20
= 2

𝑥

𝑥 + 12
⟹ 𝑥 + 8 𝑥 + 12 = 2𝑥 𝑥 + 20

𝑥2 + 20𝑥 + 96 = 2𝑥2 + 40𝑥

𝑥 + 8 𝑥 + 12 = 2𝑥2 + 40𝑥 ⟹ 𝑥2 + 8𝑥 + 12𝑥 + 96 = 2𝑥2 + 40𝑥

⟹ 𝑥2 + 20𝑥 − 96 = 0

𝑥 + 24 𝑥 − 4 = 0 ⟹ 𝑥 + 24 = 0, 𝑥 − 4 = 0

𝑥 = −24 𝑎𝑛𝑑 𝑥 = 4

∴ 𝑥 = 4

1

4

𝑃 𝐴 =
𝑥

𝑥 + 12
𝑠𝑢𝑏 𝑥 = 4 𝑖𝑛

𝑃 𝐴 =
4

4 + 12
⟹ 𝑃 𝐴 =

4

16

𝑃(𝐴) =
1

4
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𝟕. 𝑻𝒘𝒐 𝒖𝒏𝒃𝒊𝒂𝒔𝒆𝒅 𝒅𝒊𝒄𝒆 𝒂𝒓𝒆 𝒓𝒐𝒍𝒍𝒆𝒅 𝒐𝒏𝒄𝒆. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈
𝒊 𝒂 𝒅𝒐𝒖𝒃𝒍𝒆𝒕 𝒆𝒒𝒖𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒐𝒏 𝒃𝒐𝒕𝒉 𝒅𝒊𝒄𝒆 , 𝒊𝒊 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒂𝒔 𝒂

𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓, (𝒊𝒊𝒊) 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒂𝒔 𝒂 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 , (𝒊𝒗) 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒂𝒔 𝟏

S =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6
2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6
3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6
5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6
6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

𝑖) 𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑑𝑜𝑢𝑏𝑙𝑒𝑡

𝐴 = {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)}

∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
=

6

36

1

6

⟹ 𝑛 𝐴 = 6

𝑃(𝐴) =
1

6
𝒊𝒊) 𝑳𝒆𝒕 𝑩 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒕𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕 𝒂𝒔 𝒂 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓.

𝐵 = {(1, 2), (1, 3), (1, 5), (2, 1), (3, 1), (5, 1)}

𝑛 𝐵 = 6

∴ 𝑃 𝐵 =
𝑛(𝐵)

𝑛(𝑆)
=

6

36

1

6

𝒊𝒊𝒊) 𝑳𝒆𝒕 𝑪 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒐𝒏 𝒕𝒉𝒆 𝒅𝒊𝒄𝒆 𝒊𝒔
𝒑𝒓𝒊𝒎𝒆.

𝐶 = {(1, 1), (1, 2), (1, 4), (2, 1), (2, 3), (2, 5) (3, 2), (3, 4), (4, 1), (4, 3), (5, 2), (5, 6),

(6, 1), (6, 5)}

𝑛 𝐶 = 14

⟹ 𝑃(𝐵) =
1

6

∴ 𝑃 𝐶 =
𝑛(𝐶)

𝑛(𝑆)

𝒊𝒗) 𝑳𝒆𝒕 𝑫 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒔𝒖𝒎 𝒐𝒇 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒊𝒔 𝟏.

𝑛 𝐷 = 0

𝑃 𝐶 =
7

36
⟹

⟹ 𝑃 𝐷 = 0

𝟖. 𝑻𝒉𝒓𝒆𝒆 𝒇𝒂𝒊𝒓 𝒄𝒐𝒊𝒏𝒔 𝒂𝒓𝒆 𝒕𝒐𝒔𝒔𝒆𝒅 𝒕𝒐𝒈𝒆𝒕𝒉𝒆𝒓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇
𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒊 𝒂𝒍𝒍 𝒉𝒆𝒂𝒅𝒔 , 𝒊𝒊 𝒂𝒕𝒍𝒆𝒂𝒔𝒕 𝒐𝒏𝒆 𝒕𝒂𝒊𝒍 , 𝒊𝒊𝒊 𝒂𝒕𝒎𝒐𝒔𝒕 𝒐𝒏𝒆 𝒉𝒆𝒂𝒅 ,
(𝒊𝒗) 𝒂𝒕𝒎𝒐𝒔𝒕 𝒕𝒘𝒐 𝒕𝒂𝒊𝒍𝒔

TTT }

𝑛 𝑆 = 8

𝑆 = {HHH, HHT, HTH, THH, HTT, THT, TTH,

𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂𝒍𝒍 𝒉𝒆𝒂𝒅𝒔. 387
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∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)

𝐴 = {(𝐻𝐻𝐻)} ⟹ 𝑛 𝐴 = 1

⟹ 𝑃 𝐴 =
1

8

𝑖𝑖) 𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑡𝑎𝑖𝑙.

B = {(HHT), (HTH), (HTT), (THH), (THT), (TTH), (TTT)} ⟹ 𝑛 𝐵 = 7

∴ 𝑃 𝐵 =
𝑛(𝐵)

𝑛(𝑆)
⟹ 𝑃 𝐵 =

7

8

𝑖𝑖𝑖) 𝐿𝑒𝑡 𝐶 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡 𝑚𝑜𝑠𝑡 𝑜𝑛𝑒ℎ𝑒𝑎𝑑.

𝐶 = {(𝐻𝑇𝑇), (𝑇𝐻𝑇), (𝑇𝑇𝐻), (𝑇𝑇𝑇)} ⟹ 𝑛 𝐶 = 4

∴ 𝑃 𝐶 =
𝑛(𝐶)

𝑛(𝑆)

𝑃 𝐶 =
4

8

1

2

⟹ 𝑃(𝐶) =
1

2

𝑖𝑣) 𝐿𝑒𝑡 𝐷 − 𝑎𝑡𝑚𝑜𝑠𝑡 2 𝑡𝑎𝑖𝑙𝑠

𝐷 = {(𝐻𝐻𝐻), (𝐻𝐻𝑇), (𝐻𝑇𝑇), (𝐻𝑇𝐻), (𝑇𝐻𝐻), (𝑇𝐻𝑇), (𝑇𝑇𝐻)}

𝑛 𝐷 = 7

∴ 𝑃 𝐷 =
𝑛(𝐷)

𝑛(𝑆)
⟹ 𝑃 𝐷 =

7

8

𝟗. 𝑻𝒘𝒐 𝒅𝒊𝒄𝒆 𝒂𝒓𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒆𝒅 𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔 𝒂𝒏𝒅 𝟏,𝟏, 𝟐, 𝟐, 𝟑, 𝟑 𝒓𝒆𝒔𝒑𝒆𝒄𝒕𝒊𝒗𝒆𝒍𝒚.
𝑻𝒉𝒆𝒚 𝒂𝒓𝒆 𝒓𝒐𝒍𝒍𝒆𝒅 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒐𝒏 𝒕𝒉𝒆𝒎 𝒊𝒔 𝒏𝒐𝒕𝒆𝒅.𝑭𝒊𝒏𝒅
𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒆𝒂𝒄𝒉 𝒔𝒖𝒎 𝒇𝒓𝒐𝒎 𝟐 𝒕𝒐 𝟗 𝒔𝒆𝒑𝒂𝒓𝒂𝒕𝒆𝒍𝒚.

S =

1,1 , 1,1 , 1,2 , 1,2 , 1,3 , 1,3
2,1 , 2,1 , 2,2 , 2,2 , 2,3 , 2,3
3,1 , 3,1 , 3,2 , 3,2 , 3,3 , 3,3

4,1 , 4,1 , 4,2 , 4,2 , 4,3 , 4,3
5,1 , 5,1 , 5,2 , 5,2 , 5,3 , 5,3
6,1 , 6,1 , 6,2 , 6,2 , 6,3 , 6,3

⟹ 𝑛(𝑆) = 36

𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟐

A = {(1, 1), (1, 1)} ⟹ 𝑛(𝐴) = 2

∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
⟹ 𝑃 𝐴 =

2

36

𝒊𝒊) 𝑳𝒆𝒕 𝑩 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟑

B = {(1, 2), (1, 2), 2, 1 , 2, 1 } ⟹ 𝑛 𝐵 = 4

∴ 𝑃 𝐵 =
𝑛(𝐵)

𝑛(𝑆)
⟹ 𝑃 𝐵 =

4

36 388
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𝒊𝒊𝒊) 𝑳𝒆𝒕 𝑪 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟒

𝒊𝒗) 𝑳𝒆𝒕 𝑫 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟓

C = { 1,3 , 1, 3 , (2, 2), (2, 2), (3, 1), (3, 1)} ⟹ 𝑛(𝐶) = 6

∴ 𝑃 𝐶 =
𝑛(𝐶)

𝑛(𝑆)
⟹ 𝑃 𝐶 =

6

36

𝑛 𝐷 = 6

∴ 𝑃 𝐷 =
𝑛(𝐷)

𝑛(𝑆)
⟹ 𝑃 𝐷 =

6

36

𝒗) 𝑳𝒆𝒕 𝑬 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟔

𝑛 𝐸 = 6

𝑃 𝐸 =
6

36
∴ 𝑃 𝐸 =

𝑛(𝐸)

𝑛(𝑆)
⟹

D = { 2,3 , 2,3 , 4, 2 , 4, 2 , 3,2 , 3,2 , 4,1 , 4,1 }

E = { 3,3 , 3,3 , 4, 2 , 4, 2 , 5,1 , 5,1 }

𝒗𝒊) 𝑳𝒆𝒕 𝑭 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟕

𝒗𝒊𝒊) 𝑳𝒆𝒕 𝑮 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝑺𝒖𝒎 𝒐𝒇 𝟖

𝒗𝒊𝒊𝒊) 𝑳𝒆𝒕 𝑯 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑺𝒖𝒎 𝒐𝒇 𝟗

F = { 4,3 , 4,3 , 5,2 , 5,2 , 6,1 , 6,1 } ⟹ 𝑛 𝐹 = 6

∴ 𝑃 𝐹 =
𝑛(𝐹)

𝑛(𝑆)
⟹ 𝑃 𝐹 =

6

36

G = { 5,3 , 5,3 , 6,2 , 6,2 } ⟹ 𝑛 𝐺 = 4

∴ 𝑃 𝐺 =
𝑛(𝐺)

𝑛(𝑆)
⟹ 𝑃 𝐺 =

4

36

⟹ 𝑛 𝐻 = 2

∴ 𝑃 𝐻 =
𝑛(𝐻)

𝑛(𝑆)
⟹ 𝑃 𝐻 =

2

36

𝟏𝟎. 𝑨 𝒃𝒂𝒈 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝟓 𝒓𝒆𝒅 𝒃𝒂𝒍𝒍𝒔,𝟔 𝒘𝒉𝒊𝒕𝒆 𝒃𝒂𝒍𝒍𝒔,𝟕 𝒈𝒓𝒆𝒆𝒏 𝒃𝒂𝒍𝒍𝒔, 𝟖 𝒃𝒍𝒂𝒄𝒌
𝒃𝒂𝒍𝒍𝒔. 𝑶𝒏𝒆 𝒃𝒂𝒍𝒍 𝒊𝒔 𝒅𝒓𝒂𝒘𝒏 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒃𝒂𝒈. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚
𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒃𝒂𝒍𝒍 𝒅𝒓𝒂𝒘𝒏 𝒊𝒔 𝒊 𝒘𝒉𝒊𝒕𝒆 𝒊𝒊 𝒃𝒍𝒂𝒄𝒌 𝒐𝒓 𝒓𝒆𝒅 𝒊𝒊𝒊 𝒏𝒐𝒕 𝒘𝒉𝒊𝒕𝒆
(𝒊𝒗) 𝒏𝒆𝒊𝒕𝒉𝒆𝒓 𝒘𝒉𝒊𝒕𝒆 𝒏𝒐𝒓 𝒃𝒍𝒂𝒄𝒌

𝑁𝑜. 𝑜𝑓 𝑅𝑒𝑑 𝑏𝑎𝑙𝑙𝑠 = 5 𝑁𝑜. 𝑜𝑓 𝑤ℎ𝑖𝑡𝑒 𝑏𝑎𝑙𝑙𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑜𝑓 𝑏𝑎𝑙𝑙𝑠

= 6

= 5 + 6 + 7 + 8

𝑛 𝑆 = 26

, 𝑁𝑜. 𝑜𝑓 𝐺𝑟𝑒𝑒𝑛 𝑏𝑎𝑙𝑙𝑠 = 7

𝑁𝑜. 𝑜𝑓 𝐵𝑙𝑎𝑐𝑘 𝑏𝑎𝑙𝑙𝑠 = 8

𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑾𝒉𝒊𝒕𝒆 𝒃𝒂𝒍𝒍
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𝑛 𝐴 = 6

𝑃 𝐴 =
6

26

3

13

∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
⟹

𝑃(𝐴) =
3

13
𝒊𝒊) 𝑳𝒆𝒕 𝑩 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑩𝒍𝒂𝒄𝒌 (𝒐𝒓) 𝒓𝒆𝒅

𝑛 𝐵 = 5 + 8 = 13

𝑃 𝐵 =
13

26

1

2

∴ 𝑃 𝐵 =
𝑛(𝐵)

𝑛(𝑆)
⟹

𝑃(𝐵) =
1

2
𝒊𝒊𝒊) 𝑳𝒆𝒕 𝑪 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒏𝒐𝒕 𝒘𝒉𝒊𝒕𝒆

𝑛 𝐶 = 5 + 7 + 8 ⟹ 𝑛 𝐶 = 20

∴ 𝑃 𝐶 =
20

26

10

13
⟹ 𝑃(𝐶) =

10

13

𝒊𝒗) 𝑳𝒆𝒕 𝑫 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑵𝒆𝒊𝒕𝒉𝒆𝒓 𝒘𝒉𝒊𝒕𝒆 𝒏𝒐𝒓 𝒃𝒍𝒂𝒄𝒌

∴ 𝑃 𝐷 =
12

26
𝑃(𝐷) =

6

13

6

13

𝑛 𝐷 = 5 + 7 ⟹ 𝑛 𝐷 = 12

⟹

𝟏𝟏. 𝑰𝒏 𝒂 𝒃𝒐𝒙 𝒕𝒉𝒆𝒓𝒆 𝒂𝒓𝒆 𝟐𝟎 𝒏𝒐𝒏 − 𝒅𝒆𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒂𝒏𝒅 𝒔𝒐𝒎𝒆 𝒅𝒆𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒃𝒖𝒍𝒃𝒔.
𝑰𝒇 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒂 𝒃𝒖𝒍𝒃 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒃𝒐𝒙

𝒇𝒐𝒖𝒏𝒅 𝒕𝒐 𝒃𝒆 𝒅𝒆𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒊𝒔
𝟑

𝟖
𝒕𝒉𝒆𝒏,𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒅𝒆𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝒃𝒖𝒍𝒃𝒔.

𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑏𝑢𝑙𝑏𝑠.

∴ 𝑛 𝑆 = 𝑥 + 20
𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑏𝑎𝑙𝑙𝑠

∴ 𝑛 𝐴 = 𝑥

𝑎𝑛𝑑 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑜𝑛 − 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑏𝑢𝑙𝑏𝑠 = 20.

∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
⟹ 𝑃 𝐴 =

𝑥

𝑥 + 20
𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑏𝑢𝑙𝑏:

𝑥

𝑥 + 20
=

3

8
⟹ 8𝑥 = 3 𝑥 + 20 ⟹ 8𝑥 = 3𝑥 + 60

8𝑥 − 3𝑥 = 60 ⟹ 5𝑥 = 60 ⟹ 𝑥 = 12

∴ 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑏𝑎𝑙𝑙𝑠 = 12.
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𝟏𝟐. 𝑻𝒉𝒆 𝒌𝒊𝒏𝒈 𝒂𝒏𝒅 𝒒𝒖𝒆𝒆𝒏 𝒐𝒇 𝒅𝒊𝒂𝒎𝒐𝒏𝒅𝒔,𝒒𝒖𝒆𝒆𝒏 𝒂𝒏𝒅 𝒋𝒂𝒄𝒌 𝒐𝒇 𝒉𝒆𝒂𝒓𝒕𝒔,𝒋𝒂𝒄𝒌
𝒂𝒏𝒅 𝒌𝒊𝒏𝒈 𝒐𝒇 𝒔𝒑𝒂𝒅𝒆𝒔 𝒂𝒓𝒆 𝒓𝒆𝒎𝒐𝒗𝒆𝒅 𝒇𝒓𝒐𝒎 𝒂 𝒅𝒆𝒄𝒌 𝒐𝒇 𝟓𝟐 𝒑𝒍𝒂𝒚𝒊𝒏𝒈 𝒄𝒂𝒓𝒅𝒔 𝒂𝒏

𝒕𝒉𝒆𝒏 𝒘𝒆𝒍𝒍 𝒔𝒉𝒖𝒇𝒇𝒍𝒆𝒅. 𝑵𝒐𝒘 𝒐𝒏𝒆 𝒄𝒂𝒓𝒅 𝒊𝒔 𝒅𝒓𝒂𝒘𝒏 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆
𝒓𝒆𝒎𝒂𝒊𝒏𝒊𝒏𝒈 𝒄𝒂𝒓𝒅𝒔. 𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒄𝒂𝒓𝒅 𝒊𝒔
𝒊 𝒂 𝒄𝒍𝒂𝒗𝒐𝒓 𝒊𝒊 𝒂 𝒒𝒖𝒆𝒆𝒏 𝒐𝒇 𝒓𝒆𝒅 𝒄𝒂𝒓𝒅 (𝒊𝒊𝒊) 𝒂 𝒌𝒊𝒏𝒈 𝒐𝒇 𝒃𝒍𝒂𝒄𝒌 𝒄𝒂𝒓𝒅

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑐𝑎𝑟𝑑𝑠: 𝑛 𝑆 = 52 − 2 − 2 − 2 = 46

𝒊) 𝑳𝒆𝒕 𝑨 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒔𝒆𝒍𝒆𝒄𝒕𝒊𝒏𝒈 𝒄𝒍𝒐𝒗𝒆𝒓 𝒄𝒂𝒓𝒅.

𝑛 𝐴 = 13

𝒊𝒊) 𝑳𝒆𝒕 𝑩 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒒𝒖𝒆𝒆𝒏 𝒐𝒇 𝒓𝒆𝒅 𝒄𝒂𝒓𝒅.

𝑇ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑟𝑒𝑑 𝑐𝑎𝑟𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑎𝑐𝑘 𝑜𝑓 46 𝑐𝑎𝑟𝑑𝑠

∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
⟹ 𝑃 𝐴 =

13

46

𝑛 𝐵 = 0 ⟹ 𝑃 𝐵 = 0

𝒊𝒊𝒊) 𝑳𝒆𝒕 𝑪 𝒃𝒆 𝒕𝒉𝒆 𝒆𝒗𝒆𝒏𝒕 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝑲𝒊𝒏𝒈 𝒐𝒇 𝒃𝒍𝒂𝒄𝒌 𝒄𝒂𝒓𝒅𝒔

𝑛 𝐶 = 1

∴ 𝑃 𝐶 =
𝑛(𝐶)

𝑛(𝑆)
⟹ 𝑃 𝐶 =

1

46

𝟏𝟑. 𝑺𝒐𝒎𝒆 𝒃𝒐𝒚𝒔 𝒂𝒓𝒆 𝒑𝒍𝒂𝒚𝒊𝒏𝒈 𝒂 𝒈𝒂𝒎𝒆,𝒊𝒏 𝒘𝒉𝒊𝒄𝒉 𝒕𝒉𝒆 𝒔𝒕𝒐𝒏𝒆 𝒕𝒉𝒓𝒐𝒘𝒏 𝒃𝒚
𝒕𝒉𝒆𝒎 𝒍𝒂𝒏𝒅𝒊𝒏𝒈 𝒊𝒏 𝒂 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒓𝒆𝒈𝒊𝒐𝒏 𝒈𝒊𝒗𝒆𝒏 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒈𝒖𝒓𝒆 𝒊𝒔
𝒄𝒐𝒏𝒔𝒊𝒅𝒆𝒓𝒆𝒅 𝒂𝒔 𝒘𝒊𝒏 𝒂𝒏𝒅 𝒍𝒂𝒏𝒅𝒊𝒏𝒈 𝒐𝒕𝒉𝒆𝒓 𝒕𝒉𝒂𝒏 𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝒓𝒆𝒈𝒊𝒐𝒏
𝒊𝒔 𝒄𝒐𝒏𝒔𝒊𝒅𝒆𝒓𝒆𝒅 𝒂𝒔 𝒍𝒐𝒔𝒔.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒐 𝒘𝒊𝒏 𝒕𝒉𝒆 𝒈𝒂𝒎𝒆?

4𝑓𝑡

3𝑓𝑡1𝑓𝑡

𝑇𝑜𝑡𝑎𝑙 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑟𝑒𝑔𝑖𝑜𝑛 = 𝑙𝑒𝑛𝑔ℎ𝑡 × 𝐵𝑟𝑒𝑎𝑡ℎ

= 4𝑓𝑡 × 3𝑓𝑡

𝑛 𝑆 = 12𝑓𝑡2

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑟 𝑟𝑒𝑔𝑖𝑜𝑛 = 𝜋𝑟2

= 𝜋 × 12 = 𝜋𝑓𝑡2

∴ 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡𝑜 𝑤𝑖𝑛 𝑡ℎ𝑒 𝑔𝑎𝑚𝑒 =
𝜋

12

=
3.14

12
=

314

1200
=

157

600
𝟏𝟒. 𝑻𝒘𝒐 𝒄𝒖𝒔𝒕𝒐𝒎𝒆𝒓𝒔 𝑷𝒓𝒊𝒚𝒂 𝒂𝒏𝒅 𝑨𝒎𝒖𝒕𝒉𝒂𝒏 𝒂𝒓𝒆 𝒗𝒊𝒔𝒊𝒕𝒊𝒏𝒈 𝒂 𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒔𝒉𝒐𝒑
𝒊𝒏 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒘𝒆𝒆𝒌 𝑴𝒐𝒏𝒅𝒂𝒚 𝒕𝒐 𝑺𝒂𝒕𝒖𝒓𝒅𝒂𝒚 .𝑬𝒂𝒄𝒉 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍𝒍𝒚 𝒍𝒊𝒌𝒆𝒍𝒚 𝒕𝒐
𝒗𝒊𝒔𝒊𝒕 𝒕𝒉𝒆 𝒔𝒉𝒐𝒑 𝒐𝒏 𝒂𝒏𝒚 𝒐𝒏𝒆 𝒅𝒂𝒚 𝒂𝒔 𝒐𝒏 𝒂𝒏𝒐𝒕𝒉𝒆𝒓 𝒅𝒂𝒚.𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆

𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒃𝒐𝒕𝒉 𝒘𝒊𝒍𝒍 𝒗𝒊𝒔𝒊𝒕 𝒕𝒉𝒆 𝒔𝒉𝒐𝒑 𝒐𝒏 𝒊 𝒕𝒉𝒆 𝒔𝒂𝒎𝒆 𝒅𝒂𝒚
(𝒊𝒊) 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕 𝒅𝒂𝒚𝒔(𝒊𝒊𝒊) 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒅𝒂𝒚𝒔?

𝑆 = 𝑀𝑜𝑛, 𝑇𝑢𝑒𝑠, 𝑊𝑒𝑑, 𝑇ℎ𝑢𝑟𝑠, 𝐹𝑟𝑖, 𝑆𝑎𝑡 ⟹ 𝑛 𝑆 = 6

𝑖) 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑏𝑜𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒𝑚 𝑤𝑖𝑙𝑙 𝑣𝑖𝑠𝑖𝑡 𝑡ℎ𝑒 𝑠ℎ𝑜𝑝 𝑜𝑛 𝑠𝑎𝑚𝑒 𝑑𝑎𝑦 =
1

6 391
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𝑖𝑖) 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑏𝑜𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒𝑚 𝑤𝑖𝑙𝑙 𝑣𝑖𝑠𝑖𝑡 𝑡ℎ𝑒 𝑠ℎ𝑜𝑝 𝑖𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑑𝑎𝑦

= 1 −
1

6

𝑖𝑖𝑖) 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑏𝑜𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒𝑚 𝑤𝑖𝑙𝑙 𝑣𝑖𝑠𝑖𝑡 𝑡ℎ𝑒 𝑠ℎ𝑜𝑝 𝑖𝑛 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑑𝑎𝑦

𝐴 = {(𝑀𝑜𝑛, 𝑇𝑢𝑒), (𝑇𝑢𝑒, 𝑊𝑒𝑑), (𝑊𝑒𝑑, 𝑇ℎ𝑢), (𝑇ℎ𝑢, 𝐹𝑟𝑖), (𝐹𝑟𝑖, 𝑆𝑎𝑡)}

𝑛 𝐴 = 5

𝑃 𝐴 =
5

6

𝟏𝟓. 𝑰𝒏 𝒂 𝒈𝒂𝒎𝒆, 𝒕𝒉𝒆 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆 𝒊𝒔 𝑹𝒔.𝟏𝟓𝟎. 𝑻𝒉𝒆 𝒈𝒂𝒎𝒆 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒔 𝒐𝒇 𝒕𝒐𝒔𝒔𝒊𝒏𝒈
𝒂 𝒄𝒐𝒊𝒏 𝒕𝒊𝒎𝒆𝒔.𝑫𝒉𝒂𝒏𝒂 𝒃𝒐𝒖𝒈𝒉𝒕 𝒂 𝒕𝒊𝒄𝒌𝒆𝒕 𝒇𝒐𝒓 𝒆𝒏𝒕𝒓𝒚 . 𝑰𝒇 𝒐𝒏𝒆 𝒐𝒓 𝒕𝒘𝒐 𝒉𝒆𝒂𝒅𝒔
𝒔𝒉𝒐𝒘,𝒔𝒉𝒆 𝒈𝒆𝒕𝒔 𝒉𝒆𝒓 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆 𝒃𝒂𝒄𝒌. 𝑰𝒇 𝒔𝒉𝒆 𝒕𝒉𝒓𝒐𝒘𝒔 𝟑 𝒉𝒆𝒂𝒅𝒔,𝒔𝒉𝒆 𝒓𝒆𝒄𝒆𝒊𝒗𝒆𝒔
𝒅𝒐𝒖𝒃𝒍𝒆 𝒕𝒉𝒆 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆𝒔.𝑶𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆 𝒔𝒉𝒆 𝒘𝒊𝒍𝒍 𝒍𝒐𝒔𝒆.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚
𝒕𝒉𝒂𝒕 𝒔𝒉𝒆 𝒊 𝒈𝒆𝒕𝒔 𝒅𝒐𝒖𝒃𝒍𝒆 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆 𝒊𝒊 𝒋𝒖𝒔𝒕 𝒈𝒆𝒕𝒔 𝒉𝒆𝒓 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆
(𝒊𝒊𝒊) 𝒍𝒐𝒔𝒆𝒔 𝒕𝒉𝒆 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆.

𝑊ℎ𝑒𝑛 𝑎 𝑐𝑜𝑖𝑛 𝑖𝑠 𝑡𝑜𝑠𝑠𝑒𝑑 𝑡ℎ𝑟𝑖𝑐𝑒,

TTT }

𝑛 𝑆 = 8

𝑆 = {HHH, HHT, HTH, THH, HTT, THT, TTH,

𝒊) 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒔𝒉𝒆 𝒈𝒆𝒕𝒔 𝒅𝒐𝒖𝒃𝒍𝒆 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆

∴ 𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑙𝑙 ℎ𝑒𝑎𝑑𝑠.

𝐴 = {(𝐻𝐻𝐻)} ⟹ 𝑛 𝐴 = 1

⟹ 𝑃 𝐴 =
1

8

𝒊𝒊) 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒔𝒉𝒆 𝒈𝒆𝒕𝒔 𝒋𝒖𝒔𝒕 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆

P 𝐵 =
3

4

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑜𝑛𝑒 𝑜𝑟 𝑡𝑤𝑜 𝐻𝑒𝑎𝑑.

𝐴 = { HTT, THT, TTH, HHT, HTH, THH}

𝑛 𝐴 = 6 P(B) =
𝑛(𝐵)

𝑛(𝑆)
=

6

8
⟹

𝒊𝒊𝒊) 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒔𝒉𝒆 𝒍𝒐𝒔𝒔 𝒕𝒉𝒆 𝒆𝒏𝒕𝒓𝒚 𝒇𝒆𝒆

C = {TTT}

𝑛 𝐶 = 1 P 𝐶 =
𝑛(𝐶)

𝑛(𝑆)
=

1

8
⟹

392
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𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟕: 𝑰𝒇 𝑷 𝑨 = 𝟎. 𝟑𝟕, 𝑷 𝑩 = 𝟎. 𝟒𝟐 𝒂𝒏𝒅 𝑷 𝑨∩ 𝑩 = 𝟎. 𝟎𝟗 𝒕𝒉𝒆𝒏
𝒇𝒊𝒏𝒅 𝑷 𝑨 ∪ 𝑩

𝐹𝑖𝑛𝑑 𝑃(𝐴 ∪ 𝐵)

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑃 𝐴 = 0.37, 𝑃 𝐵 = 0.42 𝑎𝑛𝑑 𝑃 𝐴 ∩ 𝐵 = 0.09

𝑃 𝐴 ∪ 𝐵 = 𝑃 𝐴 + 𝑃 𝐵 − 𝑃(𝐴 ∩ 𝐵)

= 0.37 + 0.42 − 0.09

𝑃 𝐴 ∪ 𝐵 = 0.7

𝐄𝐗𝐄𝐑𝐂𝐈𝐒𝐄 ∶ 𝟖. 𝟒

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟖: 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒅𝒓𝒂𝒘𝒊𝒏𝒈 𝒆𝒊𝒕𝒉𝒆𝒓 𝒂 𝒌𝒊𝒏𝒈 𝒐𝒓 𝒂
𝒒𝒖𝒆𝒆𝒏 𝒊𝒏 𝒂 𝒔𝒊𝒏𝒈𝒍𝒆 𝒅𝒓𝒂𝒘 𝒇𝒓𝒐𝒎 𝒂 𝒘𝒆𝒍𝒍 𝒔𝒉𝒖𝒇𝒇𝒍𝒆𝒅 𝒑𝒂𝒄𝒌 𝒐𝒇 𝟓𝟐 𝒄𝒂𝒓𝒅𝒔?

𝑛 𝑆 = 52

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑘𝑖𝑛𝑔 𝑐𝑎𝑟𝑑. 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 4 𝑘𝑖𝑛𝑔 𝑐𝑎𝑟𝑑𝑠
𝑛 𝐴 = 4

P (A) =
n(A)

n(S)
=

4

52

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑞𝑢𝑒𝑒𝑛 𝑐𝑎𝑟𝑑. 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 4 𝑞𝑢𝑒𝑒𝑛 𝑐𝑎𝑟𝑑𝑠

𝑛 𝐵 = 4

P (B) =
n(B)

n(S)
=

4

52
=

1

13

=
1

13
Probability :

Probability :

P 𝐴 ∪ 𝐵 = P(A) + P(B) 𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦 𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑖. 𝑒 𝑃 𝐴 ∩ 𝐵 = 0

=
1

13
+

1

13
=

1 + 1

13
=

2

13

∴ 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑒𝑖𝑡ℎ𝑒𝑟 𝑎 𝑘𝑖𝑛𝑔 𝑜𝑟 𝑎 𝑞𝑢𝑒𝑒𝑛 =
2

13
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟐𝟗: 𝑻𝒘𝒐 𝒅𝒊𝒄𝒆 𝒂𝒓𝒆 𝒓𝒐𝒍𝒍𝒆𝒅 𝒕𝒐𝒈𝒆𝒕𝒉𝒆𝒓. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇
𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒅𝒐𝒖𝒃𝒍𝒆𝒕 𝒐𝒓 𝒔𝒖𝒎 𝒐𝒇 𝒇𝒂𝒄𝒆𝒔 𝒂𝒔 𝟒.

𝑛 𝑆 = 36

𝐴 = 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑑𝑜𝑢𝑏𝑙𝑒𝑡

𝑛 𝐴 = 6 𝑃 𝐴 =
6

36

𝐵 = 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑓𝑎𝑐𝑒 𝑠𝑢𝑚 4

𝐴 = 1, 1 , 2, 2 , 3, 3 , 4, 4 , 5, 5 , 6, 6

⟹

𝐵 = 1, 3 , 2, 2 , 3, 1

𝑛 𝐵 = 3 𝑃 𝐵 =
3

36
⟹

𝐴 ∩ 𝐵 = 2, 2
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𝑛 𝐴 ∩ 𝐵 = 1 𝑃 𝐴 ∩ 𝐵 =
1

36
⟹

∴ P A ∪ B = P(A)+P B − P A ∩ B

=
6

36
+

3

36
−

1

36
=

8

36

∴ P A ∪ B =
2

9

=
6 + 3 − 1

36

2

9

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟑𝟎: 𝑰𝒇 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒓𝒆 𝒕𝒘𝒐 𝒆𝒗𝒆𝒏𝒕𝒔 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝑷 𝑨 =
𝟏

𝟒
, 𝑷 𝑩 =

𝟏

𝟐

𝒂𝒏𝒅 𝑷 𝑨 𝒂𝒏𝒅 𝑩 =
𝟏

𝟖
, 𝒇𝒊𝒏𝒅 𝒊 𝑷 𝑨 𝒐𝒓 𝑩 𝒊𝒊 𝑷 𝒏𝒐𝒕 𝑨 𝒂𝒏𝒅 𝒏𝒐𝒕 𝑩

(i) P(𝐴 𝑜𝑟 𝐵)

= P(A) + P(B) − P(𝐴 ∩ 𝐵)

=
1

4
+

1

2
−

1

8

=
5

8
=

8

2 + 4 − 1

= P 𝐴 ∪ 𝐵

(ii) P(𝑛𝑜𝑡 𝐴 𝑎𝑛𝑑 𝑛𝑜𝑡 𝐵) = 𝑃( ҧ𝐴 ∩ ത𝐵)

= 1 − 𝑃 𝐴 ∪ 𝐵

= 1 −
5

8
=

3

8
∴ P 𝑛𝑜𝑡 𝐴 𝑎𝑛𝑑 𝑛𝑜𝑡 𝐵 =

3

8
=

8

8 − 5

= 𝑃(𝐴 ∪ 𝐵)

∴ P 𝐴 𝑜𝑟 𝐵 =
5

8

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟑𝟏: 𝑨 𝒄𝒂𝒓𝒅 𝒊𝒔 𝒅𝒓𝒂𝒘𝒏 𝒇𝒓𝒐𝒎 𝒂 𝒑𝒂𝒄𝒌 𝒐𝒇 𝟓𝟐 𝒄𝒂𝒓𝒅𝒔.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆
𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂 𝒌𝒊𝒏𝒈 𝒐𝒓 𝒂 𝒉𝒆𝒂𝒓𝒕 𝒐𝒓 𝒂 𝒓𝒆𝒅 𝒄𝒂𝒓𝒅.

𝑛 𝑆 = 52
𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑘𝑖𝑛𝑔 𝑐𝑎𝑟𝑑. 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 4 𝑘𝑖𝑛𝑔 𝑐𝑎𝑟𝑑𝑠

𝑛 𝐴 = 4

P (A) =
n(A)

n(S)
=

4

52

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 ℎ𝑒𝑎𝑟𝑡 𝑐𝑎𝑟𝑑. 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 13 ℎ𝑒𝑎𝑟𝑡 𝑐𝑎𝑟𝑑𝑠

𝑛 𝐵 = 13

P (B) =
n(B)

n(S)
=

13

52

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 ∶

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 ∶

𝐿𝑒𝑡 𝐶 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑟𝑒𝑑 𝑐𝑎𝑟𝑑. 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 26 𝑟𝑒𝑑 𝑐𝑎𝑟𝑑𝑠

𝑛 𝐶 = 26

P (C) =
n(C)

n(S)
=

26

52
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 ∶
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𝑛 𝐴 ∩ 𝐵 = 1𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑟𝑡 𝑘𝑖𝑛𝑔:

P 𝐴 ∩ 𝐵 =
𝑛 𝐴 ∩ 𝐵

n(S)
⟹ P 𝐴 ∩ 𝐵 =

1

52

𝑛 𝐴 ∩ 𝐶 = 2𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑑 𝑘𝑖𝑛𝑔:

P 𝐴 ∩ 𝐶 =
𝑛 𝐴 ∩ 𝐶

n(S)
⟹ P 𝐴 ∩ 𝐶 =

2

52

𝑛 𝐵 ∩ 𝐶 = 13𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑑 ℎ𝑒𝑎𝑟𝑡 ∶

P 𝐵 ∩ 𝐶 =
𝑛 𝐵 ∩ 𝐶

n(S)
⟹ P 𝐵 ∩ 𝐶 =

13

52

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑟𝑡 , 𝑘𝑖𝑛𝑔 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑟𝑒𝑑: 𝑛 𝐴 ∩ 𝐵 ∩ 𝐶 = 1

P 𝐴 ∩ 𝐵 ∩ 𝐶 =
n(𝐴 ∩ 𝐵 ∩ 𝐶)

n(S)
P 𝐴 ∩ 𝐵 ∩ 𝐶 =

1

52
⟹

P 𝐴 ∪ 𝐵 ∪ 𝐶 = 𝑃 𝐴 + 𝑃 𝐵 + 𝑃 𝐶 − 𝑃 𝐴 ∩ 𝐵 − P 𝐵 ∩ 𝐶
−P 𝐴 ∩ 𝐶 + P 𝐴 ∩ 𝐵 ∩ 𝐶

=
4

52
+

13

52
+

26

52
−

1

52
−

13

52
−

2

52
+

1

52
=

4 + 13 + 26 − 1 − 13 − 2 + 1

52

=
28

52
=

7

13

𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟑𝟐: 𝑰𝒏 𝒂 𝒄𝒍𝒂𝒔𝒔 𝒐𝒇 𝟓𝟎 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔,𝟐𝟖 𝒐𝒑𝒕𝒆𝒅 𝒇𝒐𝒓 𝑵𝑪𝑪,𝟑𝟎 𝒐𝒑𝒕𝒆𝒅
𝒇𝒐𝒓 𝑵𝑺𝑺 𝒂𝒏𝒅 𝟏𝟖 𝒐𝒑𝒕𝒆𝒅 𝒃𝒐𝒕𝒉 𝑵𝑪𝑪 𝒂𝒏𝒅 𝑵𝑺𝑺.𝑶𝒏𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒊𝒔
𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕
(𝒊) 𝑻𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕 𝒐𝒑𝒕𝒆𝒅 𝒇𝒐𝒓 𝑵𝑪𝑪 𝒃𝒖𝒕 𝒏𝒐𝒕 𝑵𝑺𝑺.
(𝒊𝒊) 𝑻𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕 𝒐𝒑𝒕𝒆𝒅 𝒇𝒐𝒓 𝑵𝑺𝑺 𝒃𝒖𝒕 𝒏𝒐𝒕 𝑵𝑪𝑪.
(𝒊𝒊𝒊) 𝑻𝒉𝒆 𝒔𝒕𝒖𝒅𝒆𝒏𝒕 𝒐𝒑𝒕𝒆𝒅 𝒇𝒐𝒓 𝒆𝒙𝒂𝒄𝒕𝒍𝒚 𝒐𝒏𝒆 𝒐𝒇 𝒕𝒉𝒆𝒎.

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠∴ 𝑛 𝑆 = 50

𝐿𝑒𝑡 𝐴 𝑎𝑛𝑑 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡𝑠 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑜𝑝𝑡𝑒𝑑 𝑓𝑜𝑟 𝑁𝐶𝐶 𝑎𝑛𝑑 𝑁𝑆𝑆 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦.

n(A) = 28, n(B) = 30 n 𝐴 ∩ 𝐵 = 18and

𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
=

28

50

𝑃 𝐵 =
𝑛(𝐵)

𝑛(𝑆)
=

30

50

𝑃 𝐴 ∩ 𝐵 =
𝑛(𝐴 ∩ 𝐵)

𝑛(𝑆)
=

18

50

𝑖 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 𝑜𝑝𝑡𝑒𝑑 𝑓𝑜𝑟 𝑁𝐶𝐶 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑁𝑆𝑆

𝑃 𝐴 ∩ 𝐵 = 𝑃 𝐴 − 𝑃 𝐴 ∩ 𝐵
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=
28

50
−

18

50
=

28 − 18

50
=

10

50
=

1

5

𝑖𝑖 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 𝑜𝑝𝑡𝑒𝑑 𝑓𝑜𝑟 𝑁𝑆𝑆 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑁𝐶𝐶

𝑃 𝐴 ∩ 𝐵 = 𝑃 𝐵 − 𝑃 𝐴 ∩ 𝐵

=
30

50
−

18

50
=

30 − 18

50
=

12

50
=

6

25

5

6

25
𝑖𝑖𝑖 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 𝑜𝑝𝑡𝑒𝑑 𝑓𝑜𝑟 𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑚

= P 𝐴 ∪ 𝐵 + P 𝐴 ∪ 𝐵

=
1

5
+

6

25
=

5 + 6

25
=

11

25
𝑬𝒙𝒂𝒎𝒑𝒍𝒆 𝟖. 𝟑𝟐: 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒓𝒆 𝒕𝒘𝒐 𝒄𝒂𝒏𝒅𝒊𝒅𝒂𝒕𝒆𝒔 𝒔𝒆𝒆𝒌𝒊𝒏𝒈 𝒂𝒅𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝒕𝒐 𝑰𝑰𝑻.
𝑻𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝑨 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒊𝒔 𝟎.𝟓 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚
𝒕𝒉𝒂𝒕 𝒃𝒐𝒕𝒉 𝑨 𝒂𝒏𝒅 𝑩 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒊𝒔 𝟎. 𝟑. 𝑷𝒓𝒐𝒗𝒆 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚
𝒐𝒇 𝑩 𝒃𝒆𝒊𝒏𝒈 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒊𝒔 𝒂𝒕𝒎𝒐𝒔𝒕 𝟎.𝟖.

𝑃 𝐴 = 0.5, 𝑃 𝐴 ∩ 𝐵 = 0.3

𝑃 𝐴 ∪ 𝐵 ≤ 1

P(A) + P(B) − P(𝐴 ∩ 𝐵) ≤ 1

P(B) + 0.2 ≤ 1

P(B) ≤ 1 − 0.2

P(B) ≤ 0.8

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝐵 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑 𝑖𝑠 𝑎𝑡𝑚𝑜𝑠𝑡 0.8.

𝟏. 𝑰𝒇 𝑷 𝑨 =
𝟐

𝟑
, 𝑷 𝑩 =

𝟐

𝟓
𝒂𝒏𝒅 P 𝑨 ∪ 𝑩 =

𝟏

𝟑
𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 P 𝑨 ∩ 𝑩 .

P 𝐴 ∪ 𝐵 = P(A) + P(B) − P 𝐴 ∩ 𝐵P(A ∩ B) = P(A) + P(B) − P(A ∪ B)

=
2

3
+

2

5
−

1

3
=

15

10 + 6 − 5

P(𝐴 ∩ 𝐵) =
11

15

𝟐. 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒓𝒆 𝒕𝒘𝒐 𝒆𝒗𝒆𝒏𝒕𝒔 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝑷 𝑨 = 𝟎. 𝟒𝟐, 𝑷 𝑩 = 𝟎. 𝟒𝟖 ,
𝑷 𝑨 ∩ 𝑩 = 𝟎. 𝟏𝟔𝑭𝒊𝒏𝒅 (𝒊) 𝑷(𝒏𝒐𝒕 𝑨) (𝒊𝒊) 𝑷(𝒏𝒐𝒕 𝑩) (𝒊𝒊𝒊) 𝑷(𝑨 𝒐𝒓 𝑩)

𝑖 𝐹𝑖𝑛𝑑 𝑃 𝑛𝑜𝑡 𝐴

𝑃 𝐴 = 1 − 𝑃 𝐴

𝑃 𝑛𝑜𝑡 𝐴 = 𝑃(𝐴)

= 1 − 0.42

𝑃 𝐴 = 0.58 396
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𝑖𝑖 𝐹𝑖𝑛𝑑 𝑃 𝑛𝑜𝑡 𝐵

𝑃 𝐵 = 1 − 𝑃 𝐵 = 1 − 0.48

𝑃 𝐵 = 0.52

𝑃 𝑛𝑜𝑡 𝐵 = 𝑃(𝐵)

𝑃 𝐴 𝑜𝑟 𝐵 = 𝑃 𝐴 ∪ 𝐵

𝑖𝑖𝑖 𝐹𝑖𝑛𝑑 𝑃(𝐴 𝑜𝑟 𝐵)

𝑃(𝐴 ∪ 𝐵) = P A + P(B) − P(A ∩ 𝐵)

= 0.42 + 0.48 − 0.16 = 0.90 − 0.16

P(A ∪ 𝐵) = 0.74

𝟑. 𝑰𝒇 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒓𝒆 𝒕𝒘𝒐 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔 𝒐𝒇 𝒂 𝒓𝒂𝒏𝒅𝒐𝒎
𝒆𝒙𝒑𝒆𝒓𝒊𝒎𝒆𝒏𝒕 𝒂𝒏𝒅 𝑷 𝒏𝒐𝒕 𝑨 = 𝟎. 𝟒𝟓, 𝑷 𝑨 ∪ 𝑩 = 𝟎. 𝟔𝟓, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝑷 𝑩 .

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑃 𝑛𝑜𝑡 𝐴 = 0.45

𝑃 𝐴 = 0.45

1 − 𝑃 𝐴 = 0.45 ⟹ 1 − 0.45 = 𝑃 𝐴

𝑃 𝐴 = 0.55

𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦 𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑖. 𝑒 𝑃 𝐴 ∩ 𝐵 = 0

𝑃 𝐴 ∪ 𝐵 = 𝑃 𝐴 + 𝑃 𝐵 − 𝑃(𝐴 ∩ 𝐵)

0.65 = 0.55 + 𝑃 𝐵 − 0

0.65 − 0.55 = 𝑃 𝐵 𝑃 𝐵 = 0.10⟹

𝟒. 𝑻𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒂𝒕𝒍𝒆𝒂𝒔𝒕 𝒐𝒏𝒆 𝒐𝒇 𝑨 𝒂𝒏𝒅 𝑩 𝒐𝒄𝒄𝒖𝒓 𝒊𝒔 𝟎.𝟔. 𝑰𝒇 𝑨 𝒂𝒏𝒅 𝑩

𝒐𝒄𝒄𝒖𝒓 𝒔𝒊𝒎𝒖𝒍𝒕𝒂𝒏𝒆𝒐𝒖𝒔𝒍𝒚 𝒘𝒊𝒕𝒉 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝟎. 𝟐, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝑷 𝑨 + 𝑷(𝑩).

𝑃 𝐴 𝑜𝑟 𝐵 = 𝑃 𝐴 ∪ 𝐵 = 0.6

𝑇ℎ𝑒 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑎𝑡𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑜𝑓 𝐴 𝑎𝑛𝑑 𝐵 𝑜𝑐𝑐𝑢𝑟 𝑖𝑠 0.6

𝐴 𝑎𝑛𝑑 𝐵 𝑜𝑐𝑐𝑢𝑟 𝑠𝑖𝑚𝑢𝑙𝑡𝑎𝑛𝑒𝑜𝑢𝑠𝑙𝑦 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 0.2

𝑃 𝐴 ∩ 𝐵 = 0.2

𝑃 𝐴 ∪ 𝐵 = 𝑃 𝐴 + 𝑃 𝐵 − 𝑃(𝐴 ∩ 𝐵)

0.6 = 𝑃 𝐴 + 𝑃 𝐵 − 0.2 ⟹ 0.6 + 0.2 = 𝑃 𝐴 + 𝑃 𝐵

𝑃 𝐴 + 𝑃 𝐵 = 0.8

1 − 𝑃 𝐴 + 1 − 𝑃 𝐵 = 0.8 ⟹ 2 − 𝑃 𝐴 − 𝑃 𝐵 = 0.8

2 − 0.8 = 𝑃 𝐴 + 𝑃 𝐵 ⟹ 𝑃 𝐴 + 𝑃 𝐵 = 1.2

𝟓. 𝑻𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒉𝒂𝒑𝒑𝒆𝒏𝒊𝒏𝒈 𝒐𝒇 𝒂𝒏 𝒆𝒗𝒆𝒏𝒕 𝑨 𝒊𝒔 𝟎.𝟓 𝒂𝒏𝒅 𝒕𝒉𝒂𝒕 𝒐𝒇 𝑩 𝒊𝒔
𝟎. 𝟑. 𝑰𝒇 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒓𝒆 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔, 𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆
𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒏𝒆𝒊𝒕𝒉𝒆𝒓 𝑨 𝒏𝒐𝒓 𝑩 𝒉𝒂𝒑𝒑𝒆𝒏

𝐺𝑖𝑣𝑒𝑛 ∶ 𝑃 𝐴 = 0.5, 𝑃 𝐵 = 0.3
397
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𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦 𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑖. 𝑒 𝑃 𝐴 ∩ 𝐵 = 0

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑃 𝑒𝑖𝑡ℎ𝑒𝑟 𝐴 𝑜𝑟 𝐵 = 𝑃 𝐴 ∪ 𝐵

𝑃 𝐴 ∪ 𝐵 = 𝑃 𝐴 + 𝑃 𝐵 − 𝑃(𝐴 ∩ 𝐵)

𝑃 𝐴 ∪ 𝐵 = 0.5 + 0.3 − 0

𝑃 𝐴 ∪ 𝐵 = 0.8

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑃 𝑛𝑒𝑖𝑡ℎ𝑒𝑟 𝐴 𝑛𝑜𝑟 𝐵 = 𝑃(𝐴 ∪ 𝐵)

𝑃(𝐴 ∪ 𝐵) = 0.2

𝑃(𝐴 ∪ 𝐵) = 1 − 0.8

𝟔. 𝑻𝒘𝒐 𝒅𝒊𝒄𝒆 𝒂𝒓𝒆 𝒓𝒐𝒍𝒍𝒆𝒅 𝒐𝒏𝒄𝒆. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂𝒏 𝒆𝒗𝒆𝒏
𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒅𝒊𝒆 𝒐𝒓 𝒂 𝒕𝒐𝒕𝒂𝒍 𝒐𝒇 𝒇𝒂𝒄𝒆 𝒔𝒖𝒎 𝟖.

Let S be the sample space

S =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6
2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6
3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6
5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6
6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

Let A be the event of getting an even nber in the first time. um

𝑛 𝑆 = 36

𝐴 = {(2,1),(2,2),(2,3),(2,4),(2,5),(2,6), 4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6 ,
6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6 }

𝑛 𝐴 = 18

⟹

𝑃 (𝐴) =
𝑛 𝐴

𝑛 𝑆
=

18

36
⟹ P(A) =

18

36

Let B be the event of getting a total 8.

𝐵 = 2,6 , 3,5 , 4,4 , 5,3 , 6,2 ; 𝑛 𝐵 = 5

P (B) =
n(B)

n(S)
=

5

36

𝐴 ∩ 𝐵 = 2,6 , 4,4 , 6,2 ; 𝑛 𝐴 ∩ 𝐵 = 3

P 𝐴 ∩ 𝐵 =
𝑛 𝐴 ∩ 𝐵

n(S)
=

3

36

P 𝐴 ∪ 𝐵 = P A + P B − P 𝐴 ∩ 𝐵

=
18

36
+

5

36
−

3

36
=

18 + 5 − 3

36
=

20

36

⟹ P(B) =
5

36

⟹

P 𝐴 ∩ 𝐵 =
3

36
⟹

S =

1,1 , 1,2 , 1,3 , 1,4 , 1,5 , 1,6

2,1 , 2,2 , 2,3 , 2,4 , 2,5 , 2,6
3,1 , 3,2 , 3,3 , 3,4 , 3,5 , 3,6

4,1 , 4,2 , 4,3 , 4,4 , 4,5 , 4,6
5,1 , 5,2 , 5,3 , 5,4 , 5,5 , 5,6

6,1 , 6,2 , 6,3 , 6,4 , 6,5 , 6,6

5

9

P 𝐴 ∪ 𝐵 =
5

9 398
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𝟕. 𝑭𝒓𝒐𝒎 𝒂 𝒘𝒆𝒍𝒍 − 𝒔𝒉𝒖𝒇𝒇𝒍𝒆𝒅 𝒑𝒂𝒄𝒌 𝒐𝒇 𝟓𝟐 𝒄𝒂𝒓𝒅𝒔,𝒂 𝒄𝒂𝒓𝒅 𝒊𝒔 𝒅𝒓𝒂𝒘𝒏
𝒂𝒕 𝒓𝒂𝒏𝒅𝒐𝒎.

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒊𝒕 𝒃𝒆𝒊𝒏𝒈 𝒆𝒊𝒕𝒉𝒆𝒓 𝒂 𝒓𝒆𝒅 𝒌𝒊𝒏𝒈 𝒐𝒓 𝒂 𝒃𝒍𝒂𝒄𝒌 𝒒𝒖𝒆𝒆𝒏.

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜. 𝑜𝑓 𝑐𝑎𝑟𝑑𝑠: 𝑛 𝑆 = 52
𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑟𝑒𝑑 𝑘𝑖𝑛𝑔 𝑐𝑎𝑟𝑑, 𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 2 𝑟𝑒𝑑 𝑘𝑖𝑛𝑔 .

𝑛 𝐴 = 2

𝑃 𝐴 =
𝑛(𝐴)

𝑛(𝑆)
=

2

52

𝑃 𝐴 =
2

52

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑎 𝑏𝑙𝑎𝑐𝑘 𝑞𝑢𝑒𝑒𝑛 𝑐𝑎𝑟𝑑,
𝑡ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 2 𝑏𝑙𝑎𝑐𝑘 𝑞𝑢𝑒𝑒𝑛 𝑐𝑎𝑟𝑑.𝑛 𝐵 = 2

𝑃 𝐵 =
𝑛(𝐵)

𝑛(𝑆)
=

2

52

𝑃 𝐵 =
2

52

𝑆𝑖𝑛𝑐𝑒 𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦 𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑖. 𝑒 𝑃 𝐴 ∩ 𝐵 = 0

P 𝐴 ∪ 𝐵 = P A + P B − P 𝐴 ∩ 𝐵

P 𝐴 ∪ 𝐵 =
2

52
+

2

52
− 0 =

4

52

P 𝐴 ∪ 𝐵 =
1

13

1

13

𝟖. 𝑨 𝒃𝒐𝒙 𝒄𝒐𝒏𝒕𝒂𝒊𝒏𝒔 𝒄𝒂𝒓𝒅𝒔 𝒏𝒖𝒎𝒃𝒆𝒓𝒆𝒅 𝟑,𝟓, 𝟕, 𝟗, … 𝟑𝟓, 𝟑𝟕. 𝑨 𝒄𝒂𝒓𝒅 𝒊𝒔 𝒅𝒓𝒂𝒘𝒏 𝒂𝒕
𝒓𝒂𝒏𝒅𝒐𝒎 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒃𝒐𝒙. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒕𝒉𝒆 𝒅𝒓𝒂𝒘𝒏 𝒄𝒂𝒓𝒅 𝒉𝒂𝒗𝒆
𝒆𝒊𝒕𝒉𝒆𝒓 𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒆𝒔 𝒐𝒇 𝟕 𝒐𝒓 𝒂 𝒑𝒓𝒊𝒎𝒆 𝒏𝒖𝒎𝒃𝒆𝒓.

𝐵𝑜𝑥 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑟𝑑 = 3, 5, 7, 9, … 35, 37

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑟𝑑𝑠

3, 5, 7, 9, … 35, 37 𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 𝑖𝑛 𝐴. 𝑃 399
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𝑑 = 𝑡2 − 𝑡1

𝑑 = 5 − 3 ⟹ 𝑑 = 2

Number of cards : 𝑛 𝑆 =
𝑙 − 𝑎

𝑑
+ 1

𝑛 𝑆 =
37 − 3

2
+ 1 ⟹ 𝑛 𝑆 =

34

2
+ 1

17

𝑛 𝑆 = 17 + 1 ⟹ 𝑛 𝑆 = 18

𝑎 = 3, 𝑙 = 37

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 𝑎 𝑛𝑢𝑚𝑏𝑒𝑟 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 7

A = {7, 21, 35} 𝑛 𝐴 = 3⟹

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆
=

3

18

𝑃 𝐴 =
3

18

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑐ℎ𝑜𝑜𝑠𝑖𝑛𝑔 𝑎 𝑝𝑟𝑖𝑚𝑒 𝑛𝑢𝑚𝑏𝑒𝑟.

B = {3, 5, 7, 11, 13, 17,19, 23, 29, 31, 37 }

𝑛 𝐵 = 11

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆
=

11

18

𝑃 𝐵 =
11

18
𝐴 ∩ 𝐵 = 7 n A ∩ B = 1⟹

P 𝐴 ∩ 𝐵 =
𝑛 𝐴 ∩ 𝐵

𝑛 𝑆
⟹ P 𝐴 ∩ 𝐵 =

1

18

P A ∪ B = P(A) + P(B)− P A ∩ B

=
3

18
+

11

18
−

1

18
=

3 + 11 − 1

18
=

13

18

𝟗. 𝑻𝒉𝒓𝒆𝒆 𝒖𝒏𝒃𝒊𝒂𝒔𝒆𝒅 𝒄𝒐𝒊𝒏𝒔 𝒂𝒓𝒆 𝒕𝒐𝒔𝒔𝒆𝒅 𝒐𝒏𝒄𝒆.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇
𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂𝒕𝒎𝒐𝒔𝒕 𝟐 𝒕𝒂𝒊𝒍𝒔 𝒐𝒓 𝒂𝒕𝒍𝒆𝒂𝒔𝒕 𝟐 𝒉𝒆𝒂𝒅𝒔.

TTT }

𝑛 𝑆 = 8

S = {HHH, HHT, HTH, THH, HTT, THT, TTH,

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡𝑚𝑜𝑠𝑡 2 𝑡𝑎𝑖𝑙𝑠

𝐴 = { HTT, THT, TTH, HHT, HTH,THH, HHH}
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𝑛 𝐴 = 7

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡𝑚𝑜𝑠𝑡 2 𝑡𝑎𝑖𝑙𝑠 𝑖𝑠

=
7

8

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 2 𝐻𝑒𝑎𝑑.

𝐵 = { HHT, HTH, THH, HHH}

𝑛 𝐵 = 4

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 2 ℎ𝑒𝑎𝑑 𝑖𝑠

=
4

8

𝐴 ∩ 𝐵 = { HHT,HTH,THH, HHH}

𝑃 𝐴 ∩ 𝐵 =
4

8

P 𝐴 ∪ 𝐵 = P A + P B − P 𝐴 ∩ 𝐵

=
7

8
+

4

8
−

4

8

𝑃 𝐴 ∩ 𝐵 =
𝑛(A ∩ 𝐵)

n(S)

𝑛 𝐴 ∩ 𝐵 = 4

⟹

P 𝐴 ∪ 𝐵 =
7

8

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡𝑚𝑜𝑠𝑡 2 𝑡𝑎𝑖𝑙𝑠 𝑜𝑟 𝑎𝑡𝑙𝑒𝑎𝑠𝑡 2 ℎ𝑒𝑎𝑑𝑠 𝑖𝑠
7

8
𝟏𝟎. 𝑻𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒂 𝒑𝒆𝒓𝒔𝒐𝒏 𝒘𝒊𝒍𝒍 𝒈𝒆𝒕 𝒂𝒏 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒄𝒐𝒏𝒕𝒓𝒂𝒄𝒕

𝒊𝒔
𝟑

𝟓
𝒂𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒉𝒆 𝒘𝒊𝒍𝒍 𝒏𝒐𝒕 𝒈𝒆𝒕 𝒑𝒍𝒖𝒎𝒃𝒊𝒏𝒈 𝒄𝒐𝒏𝒕𝒓𝒂𝒄𝒕 𝒊𝒔

𝟓

𝟖
.

𝑻𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒂𝒕𝒍𝒆𝒂𝒔𝒕 𝒐𝒏𝒆 𝒄𝒐𝒏𝒕𝒓𝒂𝒄𝒕 𝒊𝒔
𝟓

𝟕
. 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆

𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒉𝒆 𝒘𝒊𝒍𝒍 𝒈𝒆𝒕 𝒃𝒐𝒕𝒉?

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡

𝑃 𝐴 =
3

5

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑝𝑙𝑢𝑚𝑏𝑖𝑛𝑔 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡

𝑃 𝐵 =
5

8

1 − 𝑃 𝐵 =
5

8
⟹ 1 −

5

8
= 𝑃 𝐵 ⟹ 𝑃 𝐵 =

8 − 5

8

𝑃 𝐵 =
3

8 401
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𝑃 𝐴 ∪ 𝐵 =
5

7

𝑇ℎ𝑒 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑎𝑡𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑖𝑠
5

7

𝑃 𝐴 + 𝑃 𝐵 − 𝑃(𝐴 ∩ 𝐵) =
5

7
𝑤ℎ𝑒𝑟𝑒 𝑃 𝐴 =

3

5
𝑎𝑛𝑑 𝑃 𝐵 =

3

8

3

5
+

3

8
− 𝑃(𝐴 ∩ 𝐵) =

5

7
⟹ 3

5
+

3

8
−

5

7
= 𝑃(𝐴 ∩ 𝐵)

𝑃 𝐴 ∩ 𝐵 =
280

3 × 56 + 3 × 35 − 5 × 40

𝑃 𝐴 ∩ 𝐵 =
168 + 105 − 200

280
⟹ 𝑃 𝐴 ∩ 𝐵 =

273 − 200

280

𝑃 𝐴 ∩ 𝐵 =
73

280

𝟏𝟏. 𝑰𝒏 𝒂 𝒕𝒐𝒘𝒏 𝒐𝒇 𝟖𝟎𝟎𝟎 𝒑𝒆𝒐𝒑𝒍𝒆, 𝟏𝟑𝟎𝟎 𝒂𝒓𝒆 𝒐𝒗𝒆𝒓 𝟓𝟎 𝒚𝒆𝒂𝒓𝒔 𝒂𝒏𝒅 𝟑𝟎𝟎𝟎 𝒂𝒓𝒆
𝒇𝒆𝒎𝒂𝒍𝒆𝒔.𝑰𝒕 𝒊𝒔 𝒌𝒏𝒐𝒘𝒏 𝒕𝒉𝒂𝒕 𝟑𝟎% 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒆𝒎𝒂𝒍𝒆𝒔 𝒂𝒓𝒆 𝒐𝒗𝒆𝒓 𝟓𝟎 𝒚𝒆𝒂𝒓𝒔.
𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒂 𝒄𝒉𝒐𝒔𝒆𝒏 𝒊𝒏𝒅𝒊𝒗𝒊𝒅𝒖𝒂𝒍 𝒇𝒓𝒐𝒎 𝒕𝒉𝒆 𝒕𝒐𝒘𝒏 𝒊𝒔
𝒆𝒊𝒕𝒉𝒆𝒓 𝒂 𝒇𝒆𝒎𝒂𝒍𝒆 𝒐𝒓 𝒐𝒗𝒆𝒓 𝟓𝟎 𝒚𝒆𝒂𝒓𝒔?

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑎 𝑡𝑜𝑤𝑛 = 8000

𝑛 𝑆 = 8000

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 𝑎 𝑓𝑒𝑚𝑎𝑙𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑒𝑚𝑎𝑙𝑒𝑠 𝑛 𝐴 = 3000

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆
=

3000

8000

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑤ℎ𝑜 𝑎𝑟𝑒 𝑜𝑣𝑒𝑟 50 𝑦𝑒𝑎𝑟𝑠 = 1300

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 𝑎𝑛 𝑓𝑒𝑚𝑎𝑙𝑒 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑜𝑣𝑒𝑟 50 𝑦𝑒𝑎𝑟𝑠

𝑛 𝐵 = 1300

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆
=

1300

8000

𝑛 𝐴 ∩ 𝐵 = 30% 𝑜𝑓 3000

𝑛 𝐴 ∩ 𝐵 =
30

100
× 3000 ⟹ 𝑛 𝐴 ∩ 𝐵 = 900

𝑃 𝐴 ∩ 𝐵 =
900

8000
𝑃 𝐴 ∩ 𝐵 =

𝑛(A ∩ 𝐵)

n(S)
⟹

P 𝐴 ∪ 𝐵 = 𝑃 𝐴 + 𝑃 𝐵 − P 𝐴 ∩ 𝐵 =
3000

8000
+

1300

8000
−

900

8000
402
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=
3000 + 1300 − 900

8000
=

4300 − 900

8000

=
3400

8000 =
34

80
=

17

40

𝟏𝟐. 𝑻𝒉𝒓𝒆𝒆 𝒄𝒐𝒊𝒏𝒔 𝒂𝒓𝒆 𝒕𝒐𝒔𝒔𝒆𝒅 𝒔𝒊𝒎𝒖𝒍𝒕𝒂𝒏𝒆𝒐𝒖𝒔𝒍𝒚.𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇
𝒈𝒆𝒕𝒕𝒊𝒏𝒈 𝒆𝒙𝒂𝒄𝒕𝒍𝒚 𝒕𝒘𝒐 𝒉𝒆𝒂𝒅𝒔 𝒐𝒓 𝒂𝒕𝒍𝒆𝒂𝒔𝒕 𝒐𝒏𝒆 𝒕𝒂𝒊𝒍 𝒐𝒓 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆𝒍𝒚 𝒕𝒘𝒐
𝒉𝒆𝒂𝒅𝒔.

TTT }

𝑛 𝑆 = 8

S = {HHH, HHT, HTH, THH, HTT, THT, TTH,

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑡𝑤𝑜 ℎ𝑒𝑎𝑑𝑠

𝐴 = {HHT, HTH,THH}

𝑛 𝐴 = 3

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑡𝑤𝑜 ℎ𝑒𝑎𝑑𝑠 𝑖𝑠

=
3

8

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑡𝑎𝑖𝑙.

𝐵 = { HHT, HTH, THH, HTT, THT, TTH, TTT}

𝑛 𝐵 = 7

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑡𝑎𝑖𝑙 𝑖𝑠

=
7

8

𝐿𝑒𝑡 𝐶 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒𝑙𝑦 𝑡𝑤𝑜 ℎ𝑒𝑎𝑑𝑠.

}C = {HHH, HHT, THH

𝑛 𝐶 = 3

𝑃 𝐶 =
𝑛 𝐶

𝑛 𝑆
=

3

8

A ∩ B = { HHT, HTH,THH}

𝑃 𝐴 ∩ 𝐵 =
3

8
𝑃 𝐴 ∩ 𝐵 =

𝑛(A ∩ 𝐵)

n(S)

𝑛 𝐴 ∩ 𝐵 = 3

⟹

B ∩ C = { HHT, THH}

𝑃 𝐵 ∩ 𝐶 =
2

8
P B ∩ C =

n(B ∩ C)

n(S)

𝑛 𝐴 ∩ 𝐵 = 2

⟹
403
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A ∩ C = { HHT, THH}

𝑃 𝐴 ∩ 𝐶 =
2

8
P A ∩ C =

n(A ∩ C)

n(S)

𝑛 𝐴 ∩ 𝐶 = 2

⟹

𝐴 ∩ 𝐵 ∩ 𝐶 = { HHT, THH}

n 𝐴 ∩ 𝐵 ∩ 𝐶 = 2

P 𝐴 ∩ 𝐵 ∩ 𝐶 =
n(𝐴 ∩ 𝐵 ∩ 𝐶)

n(S)
P 𝐴 ∩ 𝐵 ∩ 𝐶 =

2

8
⟹

P 𝐴 ∪ 𝐵 ∪ 𝐶 = 𝑃 𝐴 + 𝑃 𝐵 + 𝑃 𝐶 − 𝑃 𝐴 ∩ 𝐵 − P 𝐵 ∩ 𝐶
−P 𝐴 ∩ 𝐶 + P 𝐴 ∩ 𝐵 ∩ 𝐶

=
3

8
+

7

8
+

3

8
−

3

8
−

2

8
−

2

8
+

2

8
=

3 + 7 + 3 − 3 − 2 − 2 + 2

8

=
8

8
= 1

𝟏𝟑. 𝑰𝒇 𝑨,𝑩, 𝑪 𝒂𝒓𝒆 𝒂𝒏𝒚 𝒕𝒉𝒓𝒆𝒆 𝒆𝒗𝒆𝒏𝒕𝒔 𝒔𝒖𝒄𝒉 𝒕𝒉𝒂𝒕 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝑩 𝒊𝒔 𝒕𝒘𝒊𝒄𝒆
𝒂𝒔 𝒕𝒉𝒂𝒕 𝒐𝒇 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝑨 𝒂𝒏𝒅 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝑪 𝒊𝒔 𝒕𝒉𝒓𝒊𝒄𝒆 𝒂𝒔 𝒕𝒉𝒂𝒕 𝒐𝒇

𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝑨 𝒂𝒏𝒅 𝒊𝒇P 𝑨 ∩ 𝑩 =
𝟏

𝟔
, P 𝑩 ∩ 𝑪 =

𝟏

𝟒
, P 𝑨 ∪ 𝑩 ∪ 𝑪 =

𝟗

𝟏𝟎

𝒂𝒏𝒅 P 𝑨 ∩ 𝑩 ∩ 𝑪 =
𝟏

𝟏𝟓
𝒕𝒉𝒆𝒏 𝒇𝒊𝒏𝒅 𝑷 𝑨 ,𝑷 𝑩 𝒂𝒏𝒅 𝑷 𝑪 ?

𝐺𝑖𝑣𝑒𝑛: P 𝐴 ∩ 𝐵 =
1

6
, P 𝐵 ∩ 𝐶 =

1

4
, P 𝐴 ∪ 𝐵 ∪ 𝐶 =

9

10
𝑎𝑛𝑑 P 𝐴 ∩ 𝐵 ∩ 𝐶 =

1

15

𝑃 𝐵 = 2𝑃 𝐴 , 𝑃 𝐶 = 3𝑃 𝐴

P 𝐴 ∪ 𝐵 ∪ 𝐶 = 𝑃 𝐴 + 𝑃 𝐵 + 𝑃 𝐶 − 𝑃 𝐴 ∩ 𝐵 − P 𝐵 ∩ 𝐶
−P 𝐴 ∩ 𝐶 + P 𝐴 ∩ 𝐵 ∩ 𝐶

9

10
= 𝑃 𝐴 + 2𝑃 𝐴 + 3𝑃 𝐴 −

1

6
−

1

4
−

1

8
+

1

15

9

10
+

1

6
+

1

4
+

1

8
−

1

15
= 𝑃 𝐴 + 2𝑃 𝐴 + 3𝑃 𝐴

6𝑃 𝐴 =
9

10
+

1

6
+

1

4
+

1

8
−

1

15

=
120

108 + 20 + 30+ 15 − 8

6𝑃 𝐴 =
165

120
⟹ 𝑃 𝐴 =

165

120
×

1

6
24

33

8

11
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𝑃 𝐴 =
11

48

𝑃 𝐵 = 2𝑃 𝐴 ⟹ 𝑃 𝐵 = 2 ×
11

48

𝑃 𝐵 = 2 ×
11

48
24

⟹ 𝑃 𝐵 =
11

24

𝑃 𝐶 = 3𝑃 𝐴 ⟹ 𝑃 𝐶 = 3 ×
11

48
16

𝑃 𝐶 =
11

16

𝟏𝟒. 𝑰𝒏 𝒂 𝒄𝒍𝒂𝒔𝒔 𝒐𝒇 𝟑𝟓,𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒂𝒓𝒆 𝒏𝒖𝒎𝒃𝒆𝒓𝒆𝒅 𝒇𝒓𝒐𝒎 𝟏 𝒕𝒐 𝟑𝟓.𝑻𝒉𝒆 𝒓𝒂𝒕𝒊𝒐 𝒐𝒇
𝒃𝒐𝒚𝒔 𝒕𝒐 𝒈𝒊𝒓𝒍𝒔 𝒊𝒔 𝟒: 𝟑. 𝑻𝒉𝒆 𝒓𝒐𝒍𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒐𝒇 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔 𝒃𝒆𝒈𝒊𝒏 𝒘𝒊𝒕𝒉 𝒃𝒐𝒚𝒔
𝒂𝒏𝒅 𝒆𝒏𝒅 𝒘𝒊𝒕𝒉 𝒈𝒊𝒓𝒍𝒔. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒕𝒉𝒂𝒕 𝒂 𝒔𝒕𝒖𝒅𝒆𝒏𝒕 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒊𝒔
𝒆𝒊𝒕𝒉𝒆𝒓 𝒂 𝒃𝒐𝒚 𝒘𝒊𝒕𝒉 𝒑𝒓𝒊𝒎𝒆 𝒓𝒐𝒍𝒍𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒓 𝒂 𝒈𝒊𝒓𝒍 𝒘𝒊𝒕𝒉 𝒄𝒐𝒎𝒑𝒐𝒔𝒊𝒕𝒆 𝒓𝒐𝒍𝒍
𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒓 𝒂𝒏 𝒆𝒗𝒆𝒏 𝒓𝒐𝒍𝒍 𝒏𝒖𝒎𝒃𝒆𝒓.

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 = 35

𝑛 𝑆 = 35

𝐵𝑜𝑦𝑠 ∶ 𝑔𝑖𝑟𝑙𝑠 = 4: 3

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑜𝑦𝑠 = 4𝑘 𝑎𝑛𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑖𝑟𝑙𝑠 = 3𝑘

𝑁𝑜. 𝑜𝑓 𝐵𝑜𝑦𝑠 + 𝑁𝑜. 𝑜𝑓𝑔𝑖𝑟𝑙𝑠 = 35

4𝑘 + 3𝑘 = 35 ⟹ 7𝑘 = 35 5
𝑘 = 5

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑜𝑦𝑠 = 4 × 5 = 20

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑖𝑟𝑙𝑠 = 3 × 5 = 15

𝐵𝑜𝑦𝑠 𝑛𝑢𝑚𝑏𝑒𝑟𝑒𝑑 = {1,2,3,4, … … … 20}

𝐺𝑖𝑟𝑙𝑠 𝑛𝑢𝑚𝑏𝑒𝑟𝑒𝑑 = {21,22,23,24, … … … 35}

𝐿𝑒𝑡 𝐴 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑏𝑜𝑦 𝑤𝑖𝑡ℎ 𝑝𝑟𝑖𝑚𝑒 𝑟𝑜𝑙𝑙 𝑛𝑢𝑚𝑏𝑒𝑟

𝐴 = {2, 3, 5, 7, 11, 13, 17, 19}

𝑛 𝐴 = 8

𝑃 𝐴 =
𝑛 𝐴

𝑛 𝑆
=

8

35

𝐿𝑒𝑡 𝐵 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑔𝑖𝑟𝑙 𝑤𝑖𝑡ℎ 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒.

𝐵 = {21, 22, 24, 25, 26, 27, 28,30, 32, 33, 34,35}

𝑛 𝐵 = 12

𝑃 𝐵 =
𝑛 𝐵

𝑛 𝑆
=

12

35 405
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𝐿𝑒𝑡 𝐶 𝑏𝑒 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑟𝑜𝑙𝑙 𝑛𝑢𝑚𝑏𝑒𝑟.

𝐶 = {2, 4, 6, 8, 10, 12, 14, 18, 20, 22, 24, 26, 28, 30, 32, 34}

𝑛 𝐶 = 17

𝑃 𝐶 =
𝑛 𝐶

𝑛 𝑆
=

17

35

𝐴 𝑎𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦 𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑖. 𝑒 𝑃 𝐴 ∩ 𝐵 = 0

B ∩ C = { 22, 24, 26, 28, 30, 32, 34}

𝑃 𝐵 ∩ 𝐶 =
7

35
P B ∩ C =

n(B ∩ C)

n(S)

𝑛 𝐴 ∩ 𝐵 = 7

⟹

A ∩ C = { 2}

𝑃 𝐴 ∩ 𝐶 =
1

35
P A ∩ C =

n(A ∩ C)

n(S)

𝑛 𝐴 ∩ 𝐶 = 1

⟹

𝐴 ∩ 𝐵 ∩ 𝐶 = { }

n 𝐴 ∩ 𝐵 ∩ 𝐶 = 0

P 𝐴 ∩ 𝐵 ∩ 𝐶 =
n(𝐴 ∩ 𝐵 ∩ 𝐶)

n(S)
P 𝐴 ∩ 𝐵 ∩ 𝐶 =

0

8
⟹

P 𝐴 ∩ 𝐵 ∩ 𝐶 = 0

P 𝐴 ∪ 𝐵 ∪ 𝐶 = 𝑃 𝐴 + 𝑃 𝐵 + 𝑃 𝐶 − 𝑃 𝐴 ∩ 𝐵 − P 𝐵 ∩ 𝐶
−P 𝐴 ∩ 𝐶 + P 𝐴 ∩ 𝐵 ∩ 𝐶

=
8

35
+

12

35
+

17

35
− 0 −

7

35
−

1

35
+ 0 =

8 + 12 + 17 − 7 − 1

35
=

29

35
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