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EXERCISE 1.1

Example1.11f A= {1,3,5} and B= {2,3} then (i) AX B and B X A.
(ii) Is AXB = B X A?If not why?
(iii) Show thatn(Ax B) =n(B x A) = n(4) xn(B)

Given that A = {1,3,5} and B = {2,3}
() AXB ={1,3,5} x {2,3}
AXB =1{(1,2),(1,3),(32),(3,3),(05,2), (53)}
BxA=1{273}x{1,35}
BxA=1{(21),(23)25),31),(33),3 5}
(ii) From (1)and (2)we conclude that AX B # Bx Aas (1,2) # (2,1) and
(1,3) # (3,1) etc.
(iii) n(A) = 3; n(B) = 2.
n(A)xn(B) =3x2=6
n(AxB)=n(BxA) =6
n(A xB) =n(B x A) =n(4) x n(B)
Example1.2 If AxB ={(3,2),(3,4),(5,2),(5,4)} then find A and B
AxB ={(32),(34),(52),(54)}
A = {set of all first coordinates of elements of A X B}
-~ A =1{3,5}
B = {set of all second coordinates of elements of A X B}
~ B={24}
A={3,5}and B = {2, 4}.

Example1.3 Let A={xeN\1<x<4},B={xeW\ 0 <x<2}and
C={xeN\ x< 3} Then verifythat (i) AX(BUC)=(AXxB) U(A X ()
(D) AxBNC)=(AxB)NAXxX0)

A=1{2,3},B={01}and C ={1,2}
(DAxBuUuC)=AxB)uAx0)
LHS=A4Ax(BuUC)

Buc={01}u{1,2}
BucC=1{0,1,2}
Ax(BUC)={23}x{0,1,2}

Ax(BUC) ={(20),(21),(22),(30),31),3 2)}k 1D
RHS=(AxBuUAxC)
AxB ={2,3} x{0,1}
AxB ={(20),(21),(3,0),3 1]
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AxC ={2,3} x{1,2}
AxC={(21),022),31),3,2)}
(AxB)UuAxC)={020),21,03,0,3DIu{21,(272,31,03,2}

(AXB)U(AXC)={(20),(21,(0272),3,0), (3,1),(3,2} ..(1
From (1) and 2) AXx(BUC)=(AXB)U (A% ()
(DAXBNC)=AxB)NAXC)
A={2,3}, B={01}and C ={1,2}

LHS=A%x(BnNC)
BnCc={01}n{1,2} = BnC={1}

Ax(BNnC)={273} x{1}
Ax(BNnCO)={21),GED}. (D
RHS=AxB)n(AxC)
AXB ={2,3} x{0,1}
AxB ={(20),(21),30),3,1}
AxC={23}x{1,2}
AxC={(21),(22),31,32)}
AxB)nAxC)=1{20),(021,03,0,3D}n{21),(22),3,1),03,2)}
AxBUO={2D,GDI.12
From (D) and 2) AX(BNC)=(AxB)Nn(AxC)
1.Find AXxB,AxAand BxA(i) A={2,-2,3} and B = {1,—4}
(ii) A=B ={p,q} (iii) A={mn} ,B=0
(i)A=1{2,-2,3} and B ={1,—4}
AxB ={2,-2,3} x{1,—4}
AXB ={(21),2-4),(-21),(-2,-4),(3,1), (3,—4)}
AXA ={2,-2,3}x{2,-2,3}
AXA={(22),(=2-2),(273),(-22),(-2,-2),(-2,3),(3,2),(3,-2), (3,3)}
BxA={1-4}x{2,-2, 3}
B xA={1,2),(1,-2),13),(-42),(-4,-2),(-4,3) }
(ii) A=B =1{p,q}
AXB ={p,q}x{p.q}
AxB ={({p)@® 9 (qp)Qq}
AxA={pq}x{pq}
AxA={{@p), (@9 4pr)@q}
BxA ={pq}xipq}
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BxA={({p) @D @p) a9}

(i A={m,n} , B=0
AXB ={mn}x{ }

AxB={ }

AXA ={mn} x{mn}

A XA ={(m m),(mn), (n,m),(n,n)}

BxA={}x{m,n}

BxA={}

6.Let A={xeW\x<2},B={xeN\1<x<4}andC={3,5}.
verify that (i) Ax (BUC) = (AxB) U (4% C)

(i) AX(BNC)=(AxB)N(AxC) (iii) ( AUB) xC=(AxC)uU(BxC)
A={01}, B ={2,3,4} and C ={3,5}
(MDAxBUC)=AxB)uUAx0)

BucC=1{273,4}u {35}
BucC ={2,3,4,5}
Ax(BuUC)=1{0,1}x{2,3,4,5}
Ax (BUC) ={(0,2),(0,3),(0,4), (0,5), (1,2), (1, 3), (1,4), (1. 5)} ...(1)
RHS=((AxB)U(AXxXC(C)
AX B = {0,1} x{2,3,4}
Ax B ={(0,2),(0,3),(00,4),(1,2),(1,3),(1,4)}
AXxC={0,1} x{3,5}
AxC =1{(0,3),(0,5),(1,3),(@1, 5}
(AxB)u (4 xc)=1{00,2),(00,3),00,4,(1,2),(1,3),(1,4}

U
{(0,3),(0,5),(1,3),(1,5)}
(AXB) U(AxC)={(0,2),(0,3),(0,4), (0,5),(1,2),(1,3),(1,4,(1,5 } ..(2

From (1) and (2) Ax(BUC)=(AxB)U(AxC)
()A=1{1,23,45,67},B={23,57} and C = {2}
LHS=(AnNB) xC
AnB={1,234,5,67} n{23,5,7}
AN B={235,7}
(AnB) xC= {23,57} x{2}
={(2,2),(3,2 ,(52) ,(7,2) }...(D)
RHS=QAxCNBxC)
AxC ={1,2,34,5,67} x {2}
AxC =41,2),022),32),42),(52),(6,2),(7,2)}
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BxC =1{23,5,7} x {2}
Bx(C={(22),32),52),(72}
RHS=(AxXxC)nNn(BxC(C)
={(2,2),3,2 .52 ,(7,2) }..(2)
From (1)and (2) - L.H.S=R.H.S
(i) AX(B—-C)=(AxB)—(Ax0)
LHS=Ax(B-0C)
B—-C={235,7}—{2}
B—C= {35,7}
Ax(B-0C)={1,2345,6,7} x {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 ,5,7,06,7),(7,7} ..(1)
RHS=(AxB)—(4xC)

Ax B =1{1,2,345,7} x{2,3,5,7}
AxB=1{(12,22),3.2,42),(5.2),06,2),(72),
(1,3),(2,3),(3,3),(4,3),(5,3),(6,3) ,(7,3),
(1,5),(2,5),(3,5) ,(4,5) ,(55),(6,5) ,(7,5,
(1,7),2,7,3,7,4,7) ,(5,7),06,7) ,(7,7)}
AxC =1{1,2345,67} x {2}
AxC={12,022,32,42,52,6,2,(72)}

AxB)—(Axc)=1{13),023),3,3),43),(53),(6,3),(73),
(1,5),(2,5),03,5),4,5) ,(55),(6,5),(7,5,
(1,7),2,7,3,7,4,7 ,(57,06,7) ,(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 = Theset of even prime number.Verify that
@D UANB)xC=(AxXCn(BxC)
(ii) AXx(B—C)=(AxB)—(Ax0)
(i)A=1{1,2,3,4,5,6,7},B=1{2,3,5,7} and C = {2}
LHS=((ANB) XC
AnB={12345671n{23,5,7}
AnB={2357}
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(AnB) xC= {23,5,7} x{2}
={(2,2),(3,2),(52),(7,2) }..(D)
RHS=(AXxCN(BxC)
AxC ={1,2345,67} x{2}
AxC={12),022),32,42,5.2,6.2),(72}
BxC =1{235,7} x {2}
BxCc={022),32),52),072)}
RHS=(AxCnN(BxC)
={(1,2),(2,2),(3,2),(4,2),(5,2),(6,2),(7,2} n{(2,2),(3,2),(5,2),(7,2) }
={(22),3,2 ,52),(72)}..(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?

(DR, ={(3,7),(4,7),(7,10),(8, 1} (ii) R, = {(3,1),(4,12)}
(iii) R3 = {(3,7), (4,10),(7,7), (7,8), (8,11), (8,7), (8,10)}
A={34,7,8} and B = {1,7,10}
AxB ={34,78} x{1,7,10}
AxB={G1.67) (310, %1, (4 7). (410), (7, 1,(7,7),(7,10),8 1),

() R, ={(3,7),(4,7),(7,10),(8,1)} (8,7),(8,10)}
~ R, is arelation from Ato B
R,CAxB

(i) R, = {(3,1), (4, 12)}
Here,(4,12) € R, but (4,12) ¢ A X B. So, R, is not arelation from A to B.
(iii) R; = {(3,7), (4,10),(7,7),(7,8),(8,11), (8,7),(8,10)}

Here,(7,8) € Ry but (7,8) ¢ AX B. So, R; is not arelation 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 fogm

(iii) What is the domain and range of R. P
(i) Set builder formof 5\\{)’
R={(x,y)\y=x—2,x€P,y€Q} 6]
(ii) Roster form R = {(5,3), (6,4),(7,5)} 2]
Rl . \
(iii) Domain of R = {5,6,7}and range of R ={34,5} A >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 2P9 .
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EXERCISE 1.2
1.LetA = {1,2,3,7} and B = {3,0,—1,7}.Which of the following

sets are relations from A to B?

(DR, ={(2,1),(7, D} (i) R, = {(-1,1)}

(ii) Ry = {(2,-1),(7,7),(1,3)} (iv) R, = {(7,-1),(0,3),(3,3),(0,7))
A=1{1,2,3,7}and B ={3,0,—1,7}.

AxB=1{1,2,3,7}x{3,0,—-1,7}
AXxB={(1,3),(10),(1,-1),(1,7),(23),(2,0),2 -1,2,7),(3,3),(3,0),
3,-1,3,7),(7,3),(7,0),(7,-1,(7,7) }

(D Ry ={(21), (7. 1)}

1¢ B Since(2,1) and (7,1) ¢ AX B .Hence it is not arelation

(i) R, = {(-1,1)}

Here,(=1,1) € R, put (—1,1) ¢ A X B.

So, R, is not arelation from A to B.

(iii) R3={(2,-1), (7,7), (1,3)}

R, is arelation

(iv) R, = {(7,-1),(0,3),(3,3),(0,7)}

Here,(0,3) € R; but (0,3) ¢ AXx B. So, R, is not arelation from A to B.

2.LetA = {1,2,3,4,...,45}and R be the relation defined as
“is square of” on A.Write R as a subset of A X A.Also, find the

domain and range of R.

A=1{1,23,4,..,45}
Relation defined as “is square of” from Ato A

R is subset of A X A
R={(1,1),(42),(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 {(x,y) /y=x+3,x€{0,1,2,3,4, 5}}.

Determine its domain and range.
R={(x,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+4+3 =>
x=2y=2+3 =(y=5
x=3,y=3+3 ﬁ
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x=4, y=4+3 =>
x =25, y=5+3=>
R =1{(0,3),(1,4),(2,5),(3,6),(47),(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.

@) {(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}

@) {(x,y)|x =2y,x€{2,3,4,5}},y €{1,2,3,4}

X
2y =x >y =5
Y 5 2 a) Arrow diagram
4
r=ty=2 =(3=2) 2
3 2
R={(12,1),42)} //
4 3
b h 5 4
) grap \ ) —_
ylk
5
i L
L ]
2 (2,1
1
T —— X

a) Roster form

R={(2 1,42}

(ii) {(x,y)|y = x + 3, x,y are natural numbers < 10}
x=1{1,2,3,4,5,6,7,8,9}
y=1{1,2,3,4,5,6,7,8,9}
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y=x+3

x=1y=1+3 = (y=4]
x=2y=2+3 =(y=5]
x=3y=3+3 =(y=6]
x=4 y=4+3=[y=7]
x=5y=5+3 =|y=8
x=6y=6+3=(y=9
x=7y=7+3=(y=10/¢y

R={(1%9,(25),(3,6),(47),(58).(69)}
a) Arrow diagram

,_,x r—g
1~ 1
2~ 2
3~ 3
4~ g
5| 5
6| S
7 7
8 ™ 8

—2__J \;9/

b) graph 4 y . (69)

8 '(5,8)

£ *(4,7)

6 L ] (3,6)

5 L ] (2,5)

4 .

@

2

1

o T 2 3 4 5 6 7 8 9 X
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a) Roster form
R={(14).(25),(3,6),(47),(58).(069)}

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.IfA;, A,, A;, A, and A5 were Assistants;
C,, C,, C3, C4, were Clerks; M4, M,, M;were managers and E,, E, 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) = {A, A, Ag, Ay, Ag}
Clerks (C) = {C;,C,, C5, C,}
Manager (M) = {M,, M, M;}
Executive Officer (E) ={E,, E,}
Salary — Categories
10,000 — Assistants {A;, A,, A3, Ay, Ac}
25,000 — Clerks {C,, C,, C5,C,}
50,000 — Manager {M,, M, M}
100,000 — Executive Officer {E;, E,}
R = {(10,000,4,), (10,000,A,),(10,000,A5),(10,000,A,), (10,000,A;),
(25,000,C,), (25,000,C,), (25,000,C5) , (25,000,C,), (50,000,M,),
(50,000, M,), (50,000, M;),(100,000,E,), (100,000, E,) }

a) Arrow diagram
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Exercise1.3

Example:1.6 Let x=1{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? X y
Given: x = {1,2,3,4}, vy = {2,4,6,8,10} ) R —

R = {(12),(29,(3,6), (48)}. i s
All the elements in X have Only one image inY —>4
~ R is a function ST—1 5
Domain: X = {1,2,3,4} t=—1 .3
Co — Domain: Y = {2,4,6,8,10} 10

Range of f = {2,4,6,8}

Example:1.7 Arelation ‘f’ is defined by f(x) = x* — 2
where x € {—2,—1,0,3} (i) List the elements of f (ii) Is f a function?

Given: f(x) = x> — 2 where x € {—2,—1,0,3}

) =% =2 x F)
x ==2 = f(=2) =(-2)* -2 —\ f —
=4-2=2 T
x =-1= f(-D)=(-1D?-2 — —_1
=1-2=-1 o— 1,
—0 = f(0)=(0)?2-2
x 0 f 20222_2 \b\—»7
x =3 = fA=0@B3)?-2
=9-2=7

« f=1{(-22),(-1,-1,(0,-2),(3,7)}
=~ Each element in the domain of f has unique image
~ fis a function
Example:1.7

If X = {-5,1,3,4}and Y = {a,b,c},then which of the following
relations are functions fromXtoY ?

)
R, is not a function as 4 € X does not have —5- y @
an image inY P
3 C
4
e/
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(ii) R,={(-5,b),(1,b),(3,a),(4,0)}

X Y
)
— 5| a
1| =F*b
3 4
Lz/

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

(ii) R;={(-5,0),(1,a),(3,b),(4,0),(1, b)}

X Y

5 a

11— —wb

3 ¢
\ﬁ

R; is not a function because 1 € X has twoimagea €Y and b €Y

Example:1.9 Given : f(x) = 2x — x? find (i) f(1)(i) f(x+ 1)
(iit) f(x) + f(1)
Given: f(x) = 2x — x?
@ fW=21-M*=2-1
f( =1

(i) fx+ D=2(x+1)— (x + 1?2
=2x+ 2— [x* + 1% + 2x(1)]
=2x+2—[x*+1 + 2x]
=2x+2—x2—1-2x
=1—x?

(@) f(x) + F(D
f)+ (1) =2x—x2+1

1.Let f = {(x,y) \ x,y € Nand y = 2x} be a relation on N .Find the
domain ,co — domain and range .Is this relation a function?
Given: f ={(x,y)lx,y € Nand y = 2x}
y =f(x) =2x
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x=1 f()=2(1) =2 f
\

(L\
x =2 f(2) = 2(2) = 4

x:3;f(3)=2(3)=_6

w

'/“//”7“]*

\\;
\\
Domain = {1,2,3, ...} \\

R

Co — Domain = {1,2,3, ...} . \

Range = {2,4,6,8, ... ......} \ )
Each element in x has only one image in y.Thus,f is a function.

2.Let X = {3,4,6,8}. Determine whether the relation
R={(x,f(x))| x€ X, f(x) =x% + 1} is a function from X to N ?

Given : x ={3,4,6,8} X y
fx)=x%+1 T )
x=3= f(3)=32+1=9+1 4 7
£(3) =10 P N
x=4= f(4)=4"+1=16+1 g— 6S
f@ =17 —
x=6=f(6)=62+1=36+1
f(6) =37
x=8= f(8) =82 +1=064+1
f(6) =65 ~ R:X - N is a function

R =1{(3,10),(4,17), (6,37),(8,65)}

3.Given the function f:x - x*> — 5x + 6, evaluate

@Of(-1D  ((DfQ2a) GiDf(2) (Wfx-1

Given f:x - x> —5x + 6

fx) =x2—5x+6
@) fD=D*-5(-1)+6=1+5+6=12
(i) f(2a) = 2a)? —5(2a) + 6 = 422 —10a+ 6 [(a— b)? = a® — 2ab + b?]
(i) f(2)=22-5()+6=4—-10+6=0 [(x—D?*=x?—2xxx1+1?
() fe— 1) = (x—D?*-5(x— D +6 =x2—2x+1
=x? =2x 4 1=5x +5+6 = x*— Tx+12
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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
@f) WF(7 (f(2) (@f10)

(ii) For what value of xis f(x) = 1?

(iii) Describe the following (a)Domain (b)Range.

(iv)What is the image of 6 under f?

(DFind the following values of the function

(@f0) Wf( @f(2) (@f(10)
Given: y = f(x) y

x =0 A 10

From the Graph, y = f(0) =9 z
(b) £(7) ;
Given: x = 7 6€
From the Graph, Y = f(7) =6 5
(e)f(2) 4
x=2 3
From the Graph, Yy = f(2) =6 9
(d)f(10) !
x =10 o
From the Graph, y = f(10) =0 —> X

(ii) For what value of x is f(x) = 1?
Given:y = f(x) =1
From the Graph for the value y = 1
=~ The value x at f(x) = 1is 9.5

(iii) Describe the following
(a)Domain (b)Range
In the Graph,all values of x is called Domain

Domain:{x;0 <x <10,x € R}

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

Range:: {x;0 < x <9,x ER}
(iv) What is the image of 6 under f?

Image of 6 = f(?6c) =5

flx+2) - f(2)
X

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

13
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Find f(x + 2):
fx+2)=2(x+2)+5=2x+4+5
flx+2)=2x+9

Find f(2):
f(2)=2(2)+5=4+5
f(2)=9
fx+2)-F2) 2x+/a/—/<f=§=2
X X X~
6.A function f is defined by f(x) = 2x— 3
(i) Find M (ii) Find x such that f(x) =0

2
(iii) Find x such that f(x) = x  (iv) Find x such that f(x) = f(1 — x)

(i) Find f(0) ;f(l)
Given: f(x) =2x —3 Putx=1inf(x) =2x—3

Putx=0inf(x)=2x—3 f()=2(1)-3=2-3
f(0)=2(0)-3=0-3

£ =-1

£(0) = -3
FO+M) _ D+ _A_
2 B 2 T2

(ii) Find x such that f(x) = 0
3
2x —3=0= 2x =3= x=§
(iii) Find x such that f(x) = x

f(x) =x ,Here f(x) = 2x — 3
2x —3=x = 2x —x =3

x=3

(iv) Find x such that f(x) =1 —x
Given: f(x) =1—x ,Here f(x) =2x —3
2x—3=1-x= 2x-3—-1+x=0
3x —4=0= 3x =4

x=§
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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 volumeV of the box as
a function of x.

In a Square, All sides are equal

Length(l) = Breadth(b)
Given : b = (24 — 2x)cm and Height(h) = x cm
Length(l) = Breadth(b) = (24 — 2x)cm

~ Volume of the box,V =€ X b X h
= (24 — 2x) % (24 — 2x) X x T2 2‘;*5’“”
= (24 —2x)? X x /i
=[(24)°— 2 x 24 x 2x + (20)?] x x
= (576 — 96x + 4x?) X x

V =4x3—96x?% + 576x

T
— =
—~——

zi‘ 55% l

8.4 function f is defined by f(x) = 3 — 2x.Find x such that
fF(x?) = (Fx)°

Given: f(x) =3 —2x

Replacing: x — x* = f(x2) =3 — 2(x?)
f(x?) =3—-2x% ..(D)

f(x)=3—-2x
Squaring on both sides
(F()" =3 - 202 +ox
= (3)2— 2 X 3 X 2x + (2%)? —2A1
(f(x))2 =9 —12x + 4x* . (2) 1 -1

2
fx?) = (f()
3—2%2=9 - 12x +4x2 = 0=9—12x + 4x% +2x%* -3

6x2—12x+6=0 = x2-2x+1=0=>-Dx-1D =0
+6

x—1=0 =] x=1

9.A plane is flying at a speed of 500km per hour. Express the
distance 'd' travelled by the plane as functionof time 't' in hours.

Given: Speed of the plane = 500 km /hr
Distance ='d'km ,Time = 't' hrs

Distance . .
—— = Distance = Speed X Time

~d =500t

Speed = Time
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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 Height 'y’
forhand (in cm) (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 aand 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’

ST
|
o ||

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 = 65Subin eqn (1)
45a + b = 65...(3)
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Solve (2) and (3)

55a +b =75

= @ O

45a + b = 65
10

10a=10=>a=ﬁ=>a=1

Suba=1ineqn (2) 55a +b =75
55(1)+ b =75 =55+b=75
b=75—-55 =|ph =20

~a=1,b=20
(iii) Find the height of a woman whose forehand length is 40cm
When x = 40; y =7
suba=1,b=20iny=ax+>b
y=x+20
When x =40iny =x + 20
y =40+ 20 =y =60
(iv) Find the length of forehand of a woman if her height is
53.3 inches
Wheny =533 ,x =?
Suba=1,b=20iny=ax+b>b
y=x+20
Wheny =533 iny=x+ 20
53.3=x+20 = 53.3-20 =x
x = 33.3

Example 1.11 Let A ={1,2,3,4}; B=1{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 (i) 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} (i) Arrow Diagram
fx)=3x—-1 A B

x=1 f(=31)-1=3-1=2

x=2 f2=302)-1=6-1=5 -
x=3; f3)=33)-1=9-1=8 -
x=4 fF(4) =38 -1=12-1=11 -
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(ii) Table Form

x (112 |3|4
f(xX)| 2 | 5|8 |11

(iii) set of ordered pairs
f={12),(25),39), (411D}

(iv) Graphical Form

Points to be plotted on the x — y plane

(1,2),(2,5),(3,8),(4,11)

11 4,11)
10
9
8 3,8)
7
6
. (2,5)
4
3
2 1,2)
1
T 2 3 2 5 6 7 8

Example 1.12. Using horizontal line test, determine which of the following

functions are one-one.

)

v

P

2% vy

Horizontal Test:

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

is one-one function
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

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

V\Y

1time

Here, the horizontal line cuts the graph in two times

Hence the given function is not a one — one function
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Re — draw the given Graph

Draw the horizontal line (parallel to the X —X") Y

on the Graph

F —
Find the number of times the horizontal line cuts the
graph '

X X
Here,the horizontal line cuts the graph in only one time

Hence the given function is one — one function v

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

A
f=1{(1,4),(25),(3,6)} is a function from A to B f
From the arrow diagram,

For every elements of A have a dif ferent
images in B

Hence f is one — one function

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

Hence f is not onto function

B )W

(o) N O]

Hence f is one — one but not onto function

Example1.14.1f A={-2,—-1,0,1,2} and f:A - B is an onto function
defined by f(x) = x*+ x + 1 then find B

Given : A={-2,—-1,0,1,2} and f(x) =x* +x + 1 Arrow Diagram

x=-2 f(-2)=(-2)2+(-2)+1=4-2+1=3 4 B

f

x=-1, f(-D=(CD*+(-D+1=1-1+1=1 2

— — ()2 _ _ »4‘/
x=0, f(0O=00*+0)+1=0+14+1=1 'V
x=1 fA=MW*+D+1=1+1+1=3 ' ’
k=2 f@D=@2+@+1=4+2+1=7 ’
Onto function:

Every element in B has a pre — image in A

- f is an onto function,range of f = B = co — domian of f
~ B =1{1,37}
Example 1.15. Let f be a functionf:N — Ndefined 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
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(i) Find the images of 1,2,3
x=1f()=31)+2=3+2=5
x=2 f(2)=32)+2=6+2=8

x=3 f(3)=33)+2=9+2=11
The image of 1,2,3 are 5, 8,11 respectively

(ii) Find the pre — image of 29,53 N f N
If xis the preimage of 29,then f(x) = 29 ( \ 2T
3x+2=29 = 3x =29 -2 1 3
27 9 AN
3x =27 = x=— ~ *
3 \
x=9 \5
If x is the pre image of 53, then f(x) = 53 * \ 6
3x+2=53 = 3x =53-2 ' .
x =17 — 9
=~ The pre image of 29 and 53 are 9 and 17 respectively 0
(iii) Identify the type of function
(iii) Since, Dif ferent elements of N dif ferent images 11

in the co — domain,
Thus f is one — one function

Co —domain of fisN
But the range of f ={5,8,11,14,17,...} is a subset of N
Therefore, f is not an onto function.
(i.e) f is an into function.
Thus f is one — one and into function

Example 1.16. Forensic scientists can determine the height (in cms)

of aperson based onthe 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 his one — one
(ii) Also find the height of aperson 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.

(i) Check if the function his one — one

Given function: h(b) = 2.47b + 54.10
We assume that h(b,) = h(b,)
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2.47by + 54.10 = 2.47b, + 5410 = 2.47b, = 2.47b,
by =b, . his one— one
(ii) Also find the height of a person if the length of his thigh bone
is 50cms.
Given:b = 50
h(50) = (2.47 x50) + 54.10 = n(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

2.47h + 54.10 = 147.96 = 2.47b = 147.96 — 54.10 247 )9386 (38

741
2.47b = 147.96 — 54.10 = 2.47b = 93.86 T76
93.86 9386
=—:>b=_: b=38 1976
247 247 0

~ 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=aand f(x) =4
(x, F(0)
fx)=4 =3x-5=4
where x = a
3a—5=4=3a=4+5

/Sa:/z/:azg

(i) (1,b) = x = 1and f(x) = b
(x,f ()

fx)=b =3x—-5=0b

where x = 1

3(1) -=5=b= p=3-5

b= -2

Example 1.18.The distance S (in kms)travelled by a particle in time
2

t
.Find the distance travelled by the

‘t' hours is given by S(t) =
particle after.(i)three and half hours (ii)eight hours and fifteen

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

t2 4+t
2

S(t) =
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(i) Three and Half Hours
Three hours = 3

Half hours (30 Minutes) = 0.5 60 Minutes — 1 Hour

Total Hours = 3.5 30 Minutes — 0.5 Hour
t=3.5; 7.875
(3.52+ 3.5 12.25+ 3.5 :
S@t) = - L R
2 2 2

Distance travelled in 3.5 hours is 7.875kms

(ii) Eight Hours and Fifteen Minutes

Eight Hours = 8 60 Minutes — 1 Hour
Fifteen Minutes = 0.25 30 Minutes — 0.5 Hour
P 15 Minutes — 0.25 Hour

Total Hours = 8.25

t? +t
S(t) = 5
t = 8.25; 38.15625
2
() = (8.25) 2+ 8.25 _ 68.0622 + 8.25:—7673'1‘25 — 38 15625

Distance travelled in 8.25 hours is 38.16kms (approximately)

Example 1.19.If the function f:R — R defined by
2x+7,x < -2
flx) =4x2-2,-2<x<3
3x—2,x>3
Then find the values of (D) f(4) (iD)f(-2) C(iii)f(4) +2f(1)
f(1)-3f14)

iv
) = 3)
fx)=2x+7 flx) =x2-2 fx)=3x—-2
Interval — 1 Interval — 11 Interval — 111
(x<-2) (—2<x<3) (x=3)
< |

f ! S
5 -4 _3 @ 1 0 1 2 3 @ s
D f)

(i) f(=2)
x = 4; it lies in Interval — 111 x = —2; it lies in Interval — II
s f(x) =3x -2 o flx) =x%-2
f(4) =3%x4-2=12-2 f(=2)=(-2)2-2=4-2=2
(4) =10 (=2)=2
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fx)=2x+7 fx)=x%2-2 f(x)=3x—-2
Interval — I Interval — 11 Interval — 111
. <) (-2<x<3) | \[ (x=3)
-5 -4 -3 -2 -1 o@z ; 4) 5
({i)f(4) +2f(1)
To find : f(4) To find : f(1)
x = 4; it lies in Interval — Il x = 1; it lies in Interval — 11
o f(x) =3x —2 s f)=x2=2
f(4)=3x4-2=12-2 fH)y=12-2=1-2
f(4) =10 f(1) =-1
f(4)+2f(1) =10+2(-1)
=10-2
f(4) +2f(1) =8
fx)=2x+7 fx)=x%-2 f(x)=3x—-2
Interval — I Interval — 11 Interval — 111
< (x<:—2) : I (:—ZSx<3): : )[ (.xZS).
5 4 @ 2 -1 0 1 2 3 4 5
iy T =37
f(=3)
To Find f(-3)
x = —3;it lies in Interval — 11
s fx)=2x+7
f(=3)=2(-3)+7=-6+7
f(=3)=1
f-3f4 -1-3@10) _~1—-30
3 !
F) —3f@)
e

1. Determine whether the graph given below represent functions. Give reason
for your answer concerning each graph.
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¥ (iv) I A

(i) (ii) (i) o |
7 -0 f \//‘

[ : [ : \@\ ] £ q)

“Q “ |

(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

x
2.Let f: A — B be a function define by f(x) = 5 1, where

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

(iv) a Graph
Given : A ={24,6,10,12},B ={0,1,2,4,5,9}

X
f&x) = 2 1 (i) Arrow Diagram

2
X =2; f(2)=2—1=1—1=0

4
x=4f#)=5-1=2-1=1

6
x=6 f(6) =5 —1=3-1=2

x = 10; f(10) :1_20_1:5_1=4

12
x =12; £(12) =7—1=6—1=5

(ii) Table Form

X 2 4 |16 |10 |12
fGlo 12|45
(iii) set of ordered pairs f = {(2,0),(4,1),(6,2),(10,4), (12,5)}

(iv) Graphical Form
Points to be plotted are (2,0),(4,1),(6,2),(10,4),(12,5)
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1147

—
o

= N W s 1O N 0 O

) =x
2 3 4 5 6 7 8 9 10 11 12

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

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

(i) Arrow Diagram

A B

1
I

2

(ii) Table Form

x |1 23|45

f)|2 12123 4

(iii) set of ordered pairs

f=1{12),22),32),43),(54)}

(iv) Graphical Form

Points to be plotted on the x — y plane are
(1,2),(2,2),(3,2),(4,3),(5,4)

=
o (=
»

=N W s Y N 0O
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4.Show that the function f:N - N defined f(x) = 2x — 1 is one — one
but not onto.

Given:f:N — N & defined by f(x) = 2x — 1 /—N\ f /*
x=1=f1)=21)-1=2-1=1 1///vl
x=2=fQ2)=22)-1=4-1=3 | 2
x=3=f3)=23)—-1=6—-1=5 T3
x=4= f(A)=2(4)-1=8-1=7 3\\ A

f:N = N and for dif ferent elements in domain 4’\ T~
having dif ferent images in co — domain : \ 6
~ f is one — onefunction \s7

co —domain in N 8
Range = {1,3,5,7, ... ... } — 9
Range # Co — domain 10
~ f is not onto function "

5. Show that the function f:N — N defined by f(m) = m? + m + 3

is one—one function.

Given:f:N — N & defined by f(m) =m? + m+ 3 —
fm) =m? +m+3
m=1= f(1)=14+14+3=1+1+3=5
m=2= f(2)=224+2+3=4+2+3=10
m=3= f(3)=32+3+3=9+3+3=15
For dif ferent elements of domain having dif ferent image in co domain
~ f is one — one function
6.Let A=1{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{1234;B =N={1,234,...}
flx) = x3
x=1; f(H=13 =1
x=2; f(2)=23=8
x=3; f(3) =33 =27
x=4; f(4) =4° =64
(i) Range = {1, 8,27,64}
(ii)f is one — one functoin
(dif ferent elements have dif ferent 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.

() f:R - Rdefined by f(x) = 2x+ 1

(ii) f:R - R defined f(x) = 3 — 4x?
Given: f:R — R defined by f(x) =2x +1

Let f(x1) = f(xz) = 2x, +4 = 2x, +4
2x, = 2x, = ﬂ/xl =Z/x2
X1 = X2
=~ f is one to one function
Let us take,y = 2x+ 1 [W.K.Ty = f(x)]

2x =y —1= x=y%1
FO =20 +1= f() =;1(y7‘_1>+1=> F) = y A +4
fx)=y

=~ f is onto function
~ f is one—one and onto = f is bijective

(ii) f: R - R defined by f(x) = 3 —4x?
Let, f(x)) = f(x,) = 3 — 4x2 =3 — 4x2

Ax? = A4x2= x}=x}= x,=x, (oNx; = —x,
f is not one — one function
Example:When x = -1, f(x) = f(-1) =3-4(-1)?2=3-4(1) =3-4=-1
Whenx=1,f(x)=f(1) =3-4(1)2=3-4(1) =3—-4= -1
Two dif ferent 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 and A ={-1,1},B = {0,2}
@D ifx=-1and f(-1) =0
f-D =a(-1)+b=0=—-a+b
—a+b=0..(D
(i) if x =1 and f(1) = 2
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f()=a(1)+b =2=a+b A B

atb=2 (2 S A a
Solve (1) & (2) 1 »2
(1) =-a+b=0

2)=>a+b=2

Z2b =21 = b=1
Subb=1ineq (2)a+b =2
a+1=2= a=2-1=[a =1

x+2 if x>1
9.1f the functionis defined by f(x) =<{ 2 if -1<x<1
x—1 if -3<x<-1

find the values of (i) f(3) (ii)f(0) (iiD)f(—1.5) (iv) f(2) + f(-2)

fx)=x-1 flx) =2 fx)=x+2
Interval —1 Interval — II Interval — 111
< _3<|x<_1|f | « -1<x<1 | | | (x>|1) -
I I \ I i 5 5 5 5
5 4 3 2 -1 (0 1 2 ® 4 s
@ £(3) )
x = 3;it lies in Interval — 111 (@) £(0) o
2 f) = x + 2 x = 0; itlies in Interval — 11
fF(3)=3+2=5 - flx) = 2
fx)=x-1 flx) =2 f(x) =x+2
Interval —1 [nterval —II Interval — 111
-3<x<-1 —1<x<1 (x>1)
<~ 3 b

— el
5 4 3 (» -1 0o 145 3 4 5
(i) £(1.5)

x = 1.5; it lies in Interval — 11 (2) =4
v flx) =x+2 To find f(—2)
f(15) =15+2=35 x = —2; it lies in Interval — III
(1.5) =35 s f) =x-1
(v) f(2) + f(-2) f(=2)=-2-1=-3
To find f(2) (=2) = -3
x = 2; it lies in Interval — 111 Now,f(2) + f(=2) =4+ (=3)=4 -3
wfx) =x+2 f+f(-2)=1

fQ)=2+2=4
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10. A function f:[—5,9] — R is defined as follows:
6x+1 if —5<x<2
f(x)=<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)
2f(=2)—f(6)

@) @+ -2
FO) =6x+1 f(x) =5x*—1 f(x) =3x— 4
Interval — I Interval — 11 Interval — 111
-5<x<?2 2<x<6 6<x<9
] S e e e e B e e e S .  Co
-5 -4 €3y -2 -1 0 1 @& 3 4 5 6 7 8 9
Df=3)+1(2)
To find f(—3) To find f(2)
x = —3; it lies in Interval — I x = 2;it lies in Interval — 11
~fx)=6x+1 o f(x) =5x% -1
f(=3)=6(-3)+1=-18+1=-17 | f(2) =5(2)* -1=5(4) -1
[f(=3) =—17] f(2)=20-1= [f(=3) =19
Now f(=3) + f(2) = =17 + 19
f(=3)+f@2)=2
FQ) = 6x + 1 flx) =5x2 -1 fla) =3x—4
Interval — I Interval — 11 Interval — I
-5<x<2 2<x<6 " 6<x<9 .
«———F—F—+—F—+——F—F—F—3——+—
5 4 -3 -2 -1 0 @ 2 3 4 5 6 8 9

(ii) F(7) - f(D

To find £(7) To find f(1)

x = 7; it lies in Interval — 111 x = 1; it lies in Interval — |
.'.f(x)=3x—4 .'.f(x)=6x+1
f(HD=3(7)-4=21-4 fMD=6(1D+1=6+1

(7)) =17 D=7
Now f(7) — f(1) =17 -7

(7D - f@1) =10
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fx)=6x+1 f(x)=5x2-1 f(x)=3x—4
Interval — I Interval —II Interval — 111
—5<x<?2 2<x<6 6<x<9
+—+—+—+——+—+———+———+—
-5 —4 -3 -1 0 2 3 @ 5 6 7 9
(iii) 2f(4) + f(8)
To find f(4)
x = 4 it lies in Interval — 11 | To find f(8)
o f(x) =5x% —1 x = 8; it lies in Interval — 111
f(&) =542 —1=5(16) —1| ~fx)=3x—-4
=80-1 f(8)=3(8)—-4=24—-4
(4) =79 £(8) =20
Now 2f(4) + f(8) = 2(79) + 20
= 158 + 20
2f(4) + f(8) =178
iv) 2f(-2) - f(6) ! /
f()+ f(-2)
To find f(—2)
x = —2; it lies in Interval — 1
~flx)=6x+1
f(=2)=6(-2)+1=-12+1
[f(=2) = —11]
fl) = 6x+1 fG)=5x*-1  flx)=3x—4
Interval — I Interval — 11 Interval — 111
Yy
-5 -4 -3 -2 -1 0 1 2 3 4 5 ® 7 8 9
To find f(6)
x = 6; it lies in Interval — 111
s f(x) =3x—4
f(6) =3(6)—4=18—-4
(6) =14
2f(=2)-f(6) 2(-11)—14 —22-14 =36~
f@+f(=2) ~ 79+(-11) 79-11 68 17

2f(-2) = f(6) _ =9

)+ f(=2) 17
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11.The distance S an object travels under the influence of gravity in

1
time t seconds is given by S(t) = E,gt2 + at+ b Where, (g is the
acceleration due to gravity),a,b are constants.Check if the function
S(t) is one — one.
. 1
Given: §(t) = 5 gt* +at+b
To verify S(t) is one — one, Let us take S(t,) = S(t,)

1 1 1 1
597 +at17|/b=§gt§+ at,+b = gt +at; =5 gt} +at,

1 1 1
Egtf—zgt22+at1—at2 =0= Eg(tf —t3)+a(t;—t,) =0

1 1

t,—t,=0, ..[L . _
1t1 :th : 2g(t1 t,)+al #0
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 = 9—5C + 32.Find: ()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

9C
Given:F =—+32and t(C) =F

5
) £(0
(D) t(0) ) (i) t(28)
Here C =0 where C = 28
9X0 a0 0432 9(28) 252
5
F=32 F =824
(;'Iii) t(C—l")lO (iv) when t(C) =212 = F
erez__ po2l = 212 =% 4 3
F 9-10) +32 I 5
=— 9C
212 -32=—= 22X _ 1450
= —18+32 5 5
C =180 x> ¢ =100
F 14 /9/
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(v)the temperature when the Celsius value is equal to the
Fahrenheit value

when C = F
F—gC+32:> —9C+32
=75 =z
5C —9C —4C
C——=32= = = _
S z 32 5/_a32

8
—4C =32 %xX5=—-C=40 =| C =-40°C

Example 1.20 Find fog and gof when f(x) = 2x+ 1 and g(x) = x> — 2
Given: f(x) =2x+1 and g(x) = x? -2
To Prove: fog = gof

fog = fog(x) = f(g(x))
=f(x?*-2)=2x>-2)+1=2x2—-4+1
fog=2x2-3 ..(1)

gof = gof () = g(f(x))
=g2x+1)=0Qx+1)? -2 =4x*+4x+1-2
gof=4x*+4x—-1 ..(2)

From (1) and (2)
gof(x) # fog(x)

Example 1.21. Represent the function f(x) =v2x2—5x+ 3 as a
composition of two functions.

Let f,(x) = 2x* —5x + 3 and f,(x) =+/x
Then f(x) = \/Zx2 —5x+3= \/fz(x)
= fil ()]
£ = fify (%)
Example 1.22.If f(x) =3x —2,g(x) = 2x + k and if fog = gof, then

find the value of k.
Given : f(x) =3x—2,9(x) =2x +k

fog(x) = gof (x) ... (1)
fog(x) = f(g(x))= f(2x + k) = 3[2x + k] —2= 6x+ 3k —2
gof ) =g(f)) = gBx—2) =2[3x -2l + k= 6x— 4 +k
Substitute both the values in (1)

6 +3k —2 =6k —4 +k

3k —k =—4+2
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Zhk=—Z=| k=-1

Example 1.23 Find k if fof (k) = 5where f(k) = 2k — 1
Given: fof (k) =5 where f(k) =2k —1
fof(k) =5
ff)) =5 = fk-1 =1
22k—-1)—-1=5= 4k—-2—-1=5
4k —3=5= 4k =5+3

/ng

Example 1.24. Find f(x) = 2x + 3,g(x) =1 — 2x and h(x) = 3x,
Prove that fo(goh) = (fog)oh
Given: f(x) = 2x+ 3,g(x) =1 — 2x,h(x) = 3x
To Prove: fo(goh) = (fog)oh
(fog) = (fog)x
= fg(x)) = f(1 —2x)
=2(1—-2x)+3=2—-4x+3
(fog)x =5 — 4x
(fog)oh = fog(h(x))
= fog[3x]= 5 —4(3x)
fog(h(x))=5—-12x ..(1)
goh = goh(x)
= g(h(x))= g(3x)
=1-2(3x)
goh(x) =1— 6x

fo(goh) = fo(goh)(x)
= fl(goh)(x)] = f(1 — 6x)
=2(1—-6x) +3=2—-12x+3
fo(goh)(x) =5 — 12x...(2)
From (1) and (2)
(fog)oh = fo(goh) . It is proved

Example 1.25.Find x if gff(x) = fgg(x), given f(x) = 3x+ 1
and g(x) = x + 3.
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Given: f(x) =3x+1,g(x) =x+3
Find: x if gff(x)=fgg(x) ..(Q1)
gff ) = glfIf()]1]
=glfBx+1]=g9[3Bx+1) +1] =g[9x +3 + 1]
=g[9x +4]=9x+4+3

gffx)=9%+7 ..(2)
fa9(x) = flglg(]]
= flglx + 3]]= flx+3 + 3] = flx + 6]
=3(x+6)+1=3x+18+1
fgg(x) =3x+19 ..(3)
From (1), gff(x) = fgg(x)
9x+7=3x+19 = 9x—-3x+7—-19=0
6x—12=0=fx = 122 =| x =2
1.Using the functions f and g given below, find fogand gof.
Df(x) =x—6.g(x) = x? (i) f(x) =§,g(x) =2x% -1

(i) £ (x) :x“;6,g(x) —3-x (Wf=3+xg(x)=x—4

W) fx)=4x* —1,g(x)=1+x

(D) f(x) = x —6,9(x) = x? (a—b)2 = a2 — 2ab + b?

fog = fog(x) = flg()]= f(x?)
fog =x*—-6
gof = gof (x) = glf ()] = g[x — 6] = (x — 6)?
gof = x?—12x + 36
~ fog # gof
(WD) f() =2, g(x) = 22 1

fog = fog(x) = flg(x)]= f[2x* - 1]

I
fog =521

gof = gof () = glf = g[] - z@ C1m 2w

8
gof = i 1
~fog# gof




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

X+ 6

(i) f(X) ==5—,g(x) =3 —x
fog = fog() = flglol= fG3 —x)=>_2+°
9—x
fog =—3
3—x
gof =—;
~ fog # gof

(iv) f(x) =3+x,g(x)=x—4
fog = fog(x) = flg()]=f(x —4)=3+x—4

fog =x—1
gof = gof (x) = glf()]=gl3+x]=3+x—4
gof =x-—1
~ fog = gof
W) fx)=4x>-1,g(x) =1+x
fog = fog(x) = flgl)]= f1 +x)=4(1+x)? -1
=4(1+2x+x?)—1=4+8x +4x* -1
fog =4x*+8x+3

gof = gof(x) = glf ()= gl4x* —1]=1+4x* -1

gof = 4x? (a +b)% = a? 4+ 2ab + b?

~ fog # gof
2.Find the value of k,such that fog = gof.
MDfx)=3x+2.glx)=6x—k
(i) fx)=2x—k,g(x) =4x +5

(D) f(x) =3x+2,9g(x) =6x—k
fog = (fog)x = flg(x)]= f(6x —k)=3(6x — k) + 2
fog =18x — 3k + 2
gof = gof(x) = glf ()= g[3x +2]=6(3x +2) — k
gof =18x +12 —k
Now, fog = gof
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A8x -3k +2=A8x +12 -k
—3k+k=12-2

(i) f(x)=2x—k,g(x) =4x+5
fog = (fog)x = flg(x)]= f(4x +5) =2(4x +5)— k
fog=8x+10 —k
gof = gof(x) = glf ()]= g[2x —k]= 4(2x — k) +5
gof =8x—4k+5
Now, fog = gof
Bx+10—k=8x—4k+5 = 10—k = —4k +5
—k+4k =—-10+5 = 3k = -5

k_s
3

x+1

3.If f(x)=2x—1,9(x) = .Show that fog = gof = x.

x+1
Given: f(x) =2x—1,g(x) =

fog = (fog)x = flgl= f|*+3|=14 (”‘Z 1) = gt

fog =x -1 +4 x
gof = gof(x) = glf(x)]= g[2x — 1 > ==
gof =x
~ fog = gof Hence proved
4. (D If f(x) =x*—-1,g(x) = x—2 find a,if gof(a) =1
(ii) Find k,if f(k) = 2k — 1and fof(k) = 5
@) If fx) =x?—-1,9(x) =x— 2 find a,if gof(a) =1
gof(@) =1= g(f(a)) =1
g@a*—-1)=1=a*-1-2=1=a*-3=1

a’?=1+3 = a’?=4=| a=%2
(ii) Find k, if f(k) = 2k — 1 and fof(k) = 5

fof(k) =5=>f(f(k) =5

fk—1)=5222k-1)-1=5=4k—2—-1=5
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2
4k —3=5 = 4k =543 = 4k=8= k=§=> k=2

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) = x%. Find the range of fog and gof.
Given:f:A—- B,g:B - C where A,B,C € N
f(x) =2x +1,9(x) = x?
Range of fog: fog = (fog)x = flg(x)] = f(x?)
fog =2x*+1
» Range of fog ={y}
Range of gof: gof = (gof)x = glf(x)]=g2x +1)
gof = (2x+1)*>  Where,y=(Q2x+12%x€EN
~ Range of gof = {y} Where,y =2x?>+1,x €N
6.Let f(x) = x* — 1. Find (i) fof (ii) fofof
Given: f(x) = x*—1
(@ fof = (fof)x = fIf(x)]
= f(x?2—1)= (x2 — 1)2—1=x*— 2x2 + 4 A

fof = x* —2x?
(@fofof = (fofof)x = fof [f(x)]
= fof (x? — 1) = (x* = 1)*—=2(x* — 1)? Z b= @ib)a—b)
= (2-1)? [ = D2~ 2]
= (x*—2x%2 + D[x*—2x%2 +1 - 2]
=(x*—=2x2+ 1D (x*—2x%2 - 1)
=x*=2x2+ D(x*—2x2-1)
fofof = (x* —2x?)? —12
7.1f f:R - R and g:R - R are defined by f(x) = x°> and g(x) = x*
then check if f,g are one — one and fog is one — one?
Given: f(x) = x5 g(x) = x*

Let, A be the domian
B be the co — domian

For every element € A,there is aunique 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

(a —b)%? = a? —2ab + b?

~ g is not one — one function
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Given: f(x) = x°,g(x) = x*
fog = (fog)x = flg()] = f(x*) = (x*)°

fog = x°
(fog) is an even function

~ Two elements of domain will have the same image in co — domian

~ (fog) is not one — one function

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

() f(x)=x—-1,g(x) =3x+ 1and h(x) = x*

(i) f(x) = x%,g(x) = 2x and h(x) = x + 4

(iii) f(x) =x —4,g(x) = x* and h(x) = 3x -5

() fx)=x—-1,9(x) =3x + 1 and h(x) = x?

fog = (fog) (x) = flg0)]= fFBx + 1)=3x+ A -4
fog = 3x
(fog)oh = (fog)oh(x) = (fog)(h(x)) = (fog)(x?*)
(fog)oh = 3x?

goh = (goh) (x) = glh(x)]= g(x*)
goh =3x?>+1
fo(goh) = fo(goh)(x) = f[(goh) ()] = f(3x> + 1)=3x +1 —A
fo(goh) = 3x?
~ (fog)oh = fo(goh) Hence Proved
(ii) f(x) = x%,g(x) = 2xand h(x) = x + 4
fog = (fog) (x) = flg()]= f(2x) = (2x)?
fog = 4x?
(fog)oh = (fog)oh(x) = (fog)(h(x)) = (fog)(x +4)
(fog)oh = 4(x + 4)?
goh = (goh) (x) = glh(x)]= g(x + 4)
goh = 2(x + 4)
fo(goh) = fo(goh)(x) = f[(goh) (x)]= f[2(x + D] = [2(x + 9)]?
fo(goh) = 4(x + 4)?
~ (fog)oh = fo(goh) Hence Proved
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(iii) f(x)=x—4,g(x) =x* and h(x) = 3x—5
fog = (fog) (x) = flg(x)] = f(x?)
fog =x*—4
(fog)oh = (fog)oh(x) = (fog)(h(x))= (fog)(3x — 5)
(fog)oh = (3x —5)?—4
goh = (goh) (x) = glh(x)]= g(8x —5)
goh = (3x — 5)?
fo(goh) = fo(goh)(x) = f[(goh) (x)]= f[(3x —5)?]
fo(goh) = (3x —5)? — 4
~ (fog)oh = fo(goh) Hence Proved

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

Given f = {(—1,3),(0,—1),(2,—-9)} is a linear function from Z to Z.

To Find : f(x)
Let,y=ax+b..(1)

When x=—-1,y=3=3=—a+b..(2)
Whenx=0y=—-1=>-1=0+b ..(3)
b=-1

Substitute,b = —1in(2)3=—a+b
3=—a+(-1)=3+1=-a

4=—a=| a=-4

Substitute,a= —4andb=—-1in(1) y=ax+b
y = (=Hx + (-1
y = —4x — 1 is the required Linear Function
10. In electrical circuit theory, a circuit C(t) is called a linear circuit
if it satisfies the superposition principle given by
C(at, + bt,) = aC(t,) + bC(t,)where a,b are constants.Show that
the circuit C(t) = 3t is linear.
Given C(t) = 3t
To Prove: C(t) is linear
C(at,) = 3at, ,C(bt,) = 3bt?
Adding, C(at,) + C(bt,) = 3at, + 3bt, = 3(at, + bt,)

« C(aty) + C(bt,) = 3(at, + bt,) which is the principle of super position
~ C(t) =3t is Linear Function
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NUMBER & SEQUENCE
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 X 6 + 4
Total number of] _ | Number of caked x | Number| 4+ | Number of cakes
cakes in each box of box left over
Dividend = Divisor « | Quotieng Remainder
a b 1 r
5) 34 (6
30
4
34=5x6+4

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 5)12 (3
a = bq + r,where 0 <r <|b| 15
—12 = 5q +r,where 0 <r <[5 3
~12 = 5(—3)+ 3 a=-12b=54=757=3
Quotient : ¢ = —3 Remainder :r =3
(ii) a=17,b=-3
By Euclid’s division lemma 3)17(5
a = bq + r,where 0 <1 < |b| 15
17 = —=3q +r ,where 0 <r < |-3| 2
17 = —3(—5)+ 2 a=17,b=-3,q=—=51=2
Quotient : ¢ = =5 Remainder : r = 2
(iii) a = —19,b = —4 4)19(5
By Euclid’s division lemma 20
a = bq + r,where 0 <r < bl 1

—19 = —4q + r,where 0 < r < |—4]
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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.
x? = (2k + 1)?
= (2k)?+ 2(2k) (1) + 12
=4k* +4k + 1

=4(k* +k) +1  where q = k? + k is some integer
=49+ 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 x 3+ 45 55)210 (3

55 = 45 x 1+ 10 165

5 =10 5 b

45 = X 4+

45) 55 (1

10=5%x2+4+0 45

Since the remainder is zero, the process stops. 10
Since the divisor at this stage is 5 10) 45 (4

5is the Highest Common Factor (HCF) of 210 and 55. 40

HCF is expressible in the form5x —325 =5 5

5x =5 + 325 °) 10 (2
330 10

5x = 330 =>sz 0
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 X 1+ 126

441 = 126 X 3+ 63 )67 (1 126) 2440 (3 63)120 (2
126 = 63 X2+ 0 126 63 0
HCF of 441,567 = 63 and so the required number is 63.
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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 396)504 (1

396 x1+108 59

= X o

504 108

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

toobtain 396 = 108 x 3+ 72 108)396 (3
324
72

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

108 =72 x1+36 72) 1,(7);3 (1

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

72 =36% 2+ 0 36) 72 (2
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 = 36x 17+ 24 36) 663162( 17

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

24) 36 (1
36 =24 X1+ 12 24
Since remainder 12 # 0,we apply theEuclid’s Division Algorithm 12
to 24 and 12 to obtain
24 =12%x2+0 12) 24 (2
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 : v = 2

By Euclid’s division lemma a = bq + 1 ,where 0 <r <|bl

a=3q+2,whereq=0

g=0= a=2300)+2
a=72
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g=1= a=3(1)+2=3+2

a=>5
gq=2= a=32)+2=6+2
a=8
gq=3= a=33)+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 21) 532 (25
Eachrow contains 21 flower pots : Divisor b = 21 A2
By Euclid’s division lemma a =bq +r 1352
7

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) = x? + x

case(i) :x is even , let x = 2k
x* +x= k) + 2k
= 4k* + 2k
= 2k(2k + 1) Hence the product is divisible by 2
case(ii) : x is odd ,let x = 2k + 1

x2+x=0Qk+1)2+2k+1
=Q2k)?+2QkK)(1) + 12+ 2k +1

=4k* + 4k + 14 2k + 1= 4k* + 6k + 2
=2(2k? + 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

by 13.

9,7 and 10

respective remainders are 9,7 and 10.Show that a+ b + c is divisible

Given positive integers a, b, c these are divisible by 13 they gives a remaindé

18

ifg=xand r=9

By Euclid’s division lemma a = bq + v , there exist unique integers x,y and z
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a=13x+9
ifq=yandr =7
b=13y+7
ifgq=zand r= 10
c=13z+10

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

=13x + 13y + 13z + 26
=13(x+y +2z+2) Hencea+b+ cis divisible by 13

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 x? = 4n? which is divisible by 4 and leaves a remainder 0

Let x = 2n + 1 then x? = (2n + 1)?

x? = (2n)? +2(2n) (1) + 12

=4n® +4n+1

=4n*+n)+1 Assume:n?+n=k

=4k +1

x? =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 340 )gig (1
By Euclid’s division lemma e 72)340 (4
a=bq+r1, where 0 < r <|bl 72 288
52

412=340x 1+ 72
Since remainder 72 = 0,we apply the division lemma to 340 and 72 to obtain
52) 72 (1

340 = 72x 4 + 52
Since remainder 52 # 0,we apply the division lemma to 72 and 52 to obtain 20
72=52x1+ 20
20) 52 (2
Since remainder 20 # 0,we apply the division lemma to 52 and 20 to obtain 40
12

52=20%x2+12
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Since remainder 12 # 0,we apply the division lemma to 20 and 12 to obtain

20=12%x1+8 12) 20 (1
Since remainder 8 # 0,we apply the division lemma to 12 and 8 to obtain £
12=8x%x1+4 8
Since remainder 4 # 0,we apply the division lemma to 8 and 4 to obtain 8) 182 (1
8=4%x2+0 4
Hence HCF of 340 and 412 is 4 4) g (2
(ii) 867and 255 0
Let a = 867 and b = 255, wherea > b 255)867 (3
o e 765
By Euclid’s division lemma —
a=bq+ 71, where 0<r <|b| 102 102 )5(5))2 (2
867 = 255x 3+ 102 51

Since remainder 102 # 0,we apply the division lemma to 255 and 102 to obtain
255 =102x 2+ 51
Since remainder 51 # 0,we apply the division lemma to 102 and 51 to obtain 51 ) 102(2

102=51x2+0 %2
Hence HCF of 867 and 255 is 51
(iii) 10224 and 9648 5769648 (16
Let a = 10244 and b = 9648, where a 9648)10224 (1 576
By Euclid’s division lemma > b _9648 3888
a=bq+r, where 0<r<b 576 3456
10224 = 9648 x 1 + 576 432
Since remainder 576 # 0,we apply the division lemma to 9648 and 576 to obtain
9648 =576 x 16 + 432
. . . 432) 576 (1
Since remainder 432 # 0,we apply the division lemma to 576 and 432 to obtain 432
576 = 432 x 1+ 144 144
Since remainder 144 # 0,we apply the division lemma to 432 and 144 to obtain
432 =144 x 3+0 144)1@22(3
Hence HCF of 10224 and 9648 is 144 0

(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
. e . 84) 90 (1
Using Euclid’s Division Algorithm 84
90=84x1+6 6
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6) 84 (14
Since remainder 6 # 0,we apply the division lemma to 84 and 6 to obtain 6
84=6x14+0 o4
Here the remainder is zero.Therefore HCF of 84,90 is 6. 24

To find the HCF of 120 and 6.Using Euclid’s Division Algorithm 0
120=6 x20+0

6)120 (20
Here the remainder is zero.Therefore HCF of 120,6 is 6. 12
Hence HCF of 84,90 and 120 is 6 0

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 1218)1914 (1 696)1218(1

1914=1218 x 1+ 696 1218 696
1218 = 696 x 1+ 522 7696 522
696 = 522 x 1+ 174 522)696 (1 174)522 (3
522 =174 X 340 522 522
174 0

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

8.1f d is the Highest Common Factor of 32 and 60, find x and y
satisfying d = 32x + 60y

d = 32x + 60y 32) 60 (1
Leta = 60,b=232,wherea>bh 32
By Euclid’s division lemma: a = bq + r,where 0 <r <b 28

=28 X
4 28 (7 28
28=4X7+0 28 4
Hence HCF of 60 and 32 is 4 0

wd=4
4 = 32x + 60y ...(3)
From (1) 60 —32(1) = 28 and From (2) 32 —28(1) = 4
32 —[60-32(1)] =4 where 28 = 60 — 32(1)
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
cx=2,y=+-1
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9.A positive integer when divided by 88 gives the remainder 61. W hat
will be the remainder when the same number is divided by 117
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. 11) 61 (5
55

a — 61 is also divisible by 11 .

a—61=11g = a =11q + 61
a=11q + 61
61 = 11X 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.Dofnandn+1=1

Assume they are not coprime
On contrary assume they are not coprime
G.C.Dofnandn+1=k ,wherek >1
So k divides bothn andn+ 1. In general k also dividesn+1 —n

Hence k divides 1lor 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 X 150 = 300
Value of the first box from bottom=5 X 2 = 1:7\

Value of n=5x 10 = 50
= 150

Thus, the required numbers are m = 300 and n 3 n=>5x10 =50

=50
5
=10

2
Value of the second box from bottom= 3 X 50 = 150

Value of m= 2 x 150 = 300
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Example 2.8: Can the number 6™,n being a natural number end with
the digit 5?7 Give reason for your answer.

Prime factorisation of 6™ =(2 x 3)"
6" = 2" x 3"
2is a factor of 6"™.50,6™ is always even
But any number whose last digit is 5 is always odd.

Hence, 6™ cannot end with the digit 5

Example 2.9: Is 7 X5 X 3 X 2 + 3 a composite number? Justify
your answer.
Yes,the given number is a composite number, because

7xX5%x3x2+3=3x(7x5%x2+1)
=3x(70+1)=3x(7D
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
a® x b® = 800. Find ‘a’ and ‘b’

800
800 =2X2X2X2X2X5%5 2| 400

5 w 52 2L 200
800 = 2° x5 100
a? x b* =800 = aP x b* =25 x 52 2 50

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

N
U1 (U

1. For what values of natural number n,4" can end with the digit 6?
Given : 4" ,wheren € N
n=1,2734,..
41 =4, 42 =16, 43 = 64, 4* = 256, 4° = 1024, 4° = 4096
~ 4" end with the digit 6,only if n is even number.

2.Let m,n are natural numbers, for what values of m,does 2™ X 5™
ends in 5?

Given : 2™ x 5™ where mand n € N
n=1m=1= 21x5'=2x5=10
n=1m=2 = 21x52=2x25 =50
n=2m=3 = 22x5=4x125 =500

2" 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

2| 363636

5| 252525 213

5[ 50505 21181818

310101 20909

3367 3| 30303
el 3| 10101

7| 3367
481

~ 252525 =5x%x5%x3 X7 x 481

363636 =2 X 2x3X3X3X7x481
~ HCF = 3 x 7 x 481 = 10,101

4.1f 13824 = 2% x 3, then find a and b. 2
Given: 2% x 3P = 13824 2
20 x 3P = 29 x 32 ;
~a=9b=2 2
2
2
2
2
3

ik

—_
(@)
o}
N
N

ON
\O
—
N

—
~N
N
co

(o]
(@)
o~

N
U
(@)

5. If pi' X p}2 X p3® X p,* = 113400 where p,,p,,P3, P4 are primes in
ascending order and x,,x,,x3,x, are integers, find the value of p,,

P2, D3, P4 Andxy,X5, X3, Xy4.
Pt X py? X pi® X p,* = 113400
APt XD, X(D3° XDyt =23 w34 x(52 [

apL=2,D2=3,P3=5D,=7
and
x,=3, x,=4, x3=2, x, =1

Ul U1 W W W W NN

113400

156700
28350

14175

| 4725
1575

525
175
35

7
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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.
~ 408 =23 x3x17
170 = 2x 5% 17
~HCF=2x%x17 =34
L.C.M=23x17 x5 x3=2040
7.Find the greatest number consisting of 6 digits which is exactly

divisible by 24, 15,36? 3(24, 15,36
Find L.C.M of 24,15, 36. 2|18, 5,12
L.CCM=5x32x23 22 g??

—5x9x8 o
— 360 360)238999(277
The greatest 6 digit number is 999999. 2799
~ Required greatest number 2520
= 999999 — 279(Remainder) 2799
= 999720 2520
279

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 X5 5| 56
56 =7X2X2X2 2] 28
91 =7x13 21 14 7191
~L.C.M=7x5%Xx13x8=3640 707 13 13
1
1

=~ The required number is 3640 + 7 = 3647
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 5.50 strike out 2 & 5.

Numbers 9 is divisible by 3.So strike out 3.
Numbers 8 is divisible by 2 and 4.S5o strike out 2 & 4.

To find LCM of 6,7,8,9,10

6=3x%2

7=7
8=2x2x2=28
9=3x%x3 =32

10=5 X2
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LCM=2%x32x5x7
LCM=2x2x2x3x3x5x7 =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.

12
il k. 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.
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.
8x —1=11k = 8x =11k +1

11k + 1
*=7g
When we put k = 5,13, 21,29, ...then 11k + 1 is divisible by 8.
11x5+1 56

Y=g g
_11x1341 14341 144 _
= 8 8 8

Therefore,the solutions are 7,18, 29,40, ... ...
Example 2.15: Compute x, such that 10* = x (mod 19)
10?2 = 100 = 5(mod 19)
10* = (102)? = 52 (mod 19)
10* = 25 (mod 19)
10* = 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 .

15k + 1 _ A5k 1
x=5k+§

Since 5k is an integer, 5k + 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)24)54_30 2
= 6.30 (mod 24) 48

Thus , he will reach Delhi on friday at 6.30 hrs 6.30

(Since32 =(1x24) + 8)
Thursday Friday)|
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Example 2.18: Kala and Vani are friends, Kala says, Today is my
birthdayand she asks Vani,"W hen will you celebrate your birthday?

Vanireplies, 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) = 3 (mod 7) 7);§ (11
(Since,—74 — 3 = =77 is divisible by 7) 3
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 = > (mod 5) (v) 5x = 4 (mod 6)
(i) 71 = x (mod 8)
71 —x = 8n
~ 71 — x is amultiple of 8
(+ 71 — 7 = 64 whichis 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

86 — 2 = 84 is the nearest multiple of 4 less than 86
~ The least positive value is 2

(iv) 96 = ; (mod 5)

5)96(19
% =7 (mod 5) i g
By dividing 96 by 5,we get 1 as remainder
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f=1=x=7

=~ The least positive value of xis 7

(v) 5x =4 (mod 6)
5x —4 = 6n
~ 5x — 4 is amultiple of 6 (* 5(2) —4 = 6 is a multiple of 6)
=~ The least positive value of x is 2

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) (+ 207 — 3 = 204 is divisible by 17)

Ly =3
3. Solve 5x = 4 (mod 6)
Given: 5x = 4 (mod 6)
5x — 4

5 —4=6n > =n

_5x—4 - _(6—1)x—(6—2)
n= G n= 3
6x —1x—6+2 6x —6—1x + 2
n= = n=
6 6
6x — 6 —1x + 2 6(x—1) —1x +2 6(x—1) 1x+2
n= = n= = n= —
6 6 6 6
nx=2814,...... (by assumption)

4. Solve3x— 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 am.?
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.Whatis 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 2™ + 6 X 9" is always divisible by 7 for any positive
integer n.
Whenn =1, 2n+ 6 X 9n
=21+ (6x9)! =2+ (54) =56
56 divisible by 7.
9. Find the remainder when 28! is divided by 17.
To find the remainder when 28" is divided by 17.

2% =16 = —1(mod 17)
280 — (24)20 — (—1)20 =1

281 :280x21
=1%X2 =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 — futuretime

2330+ 11 = f(mod 24)
34.30 = f (mod 24)
~ 3430 — f is divisible by 24
f =10.30 (a.m)
But the time dif ference 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

111 1 3
(l)z,g,ﬁ,ﬂ, ......... (ii) 5,2,—1,—4... ... (iii) 1,0.1,0.01, ... ...
@ 1 1 1 1
i bg\)ro \_}4 .........
T4 +4 +4
Given sequence the numerators are same and the denominator is
increased by 4. 1 1
So the next three terms are as = 272 =13
1 1
a6 = = —
18+4 22
1 1
YT 4 26
(ii) 5,2,—-1,—4, ...
5; 2 _1; _4‘, en
N \_3ﬂ N
_3 — _3

Here each term is decreased by 3.50 the next three terms are

as=—4—-3=-7
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ag=—-7-3=-10
a,=—10 -3 =—13

(iii) 1,0.1,0.01, ...

1, 0.1, 0.01, ...

N A
=10 =10

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

0.01
a4 = W == 0001

0.001
as = —g— = 0.0001

10,0001

ag = = 0.00001

Example 2.20 : Find the general term for the following
sequences

(D) 3,6,9, ... (ii) %%Z (iii) 5,—25,125, ..
(0 3,6,9, ...
Here the terms are multiples of 3.So the general term is
a, =3n
123
(ll) 2,5,1,...

Numerator of nth termis n, and
the denominator is one more than the numerator.

n
n+1

,NEN

Hence a, =

(iii) 5,—25,125, ...
The terms of the sequence have + and — sign alternatively
and also they are in powers of 5.
So the general terma, = (=1)"*'5" neN

Example 2.21 : The general term of a sequence is defined as
. {n(n +3); meNisodd
| n2+1;, mneNiseven

Find the eleventh and eighteenth terms.

To find a4
since 11 is odd
n=11ina, = n(n+ 3)
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a;, =11(11 + 3) = a,; = 11(14)
a;; = 154

To find aq

since 18 is even

n=18ina, =n*+1

a,g =182 +1=a,;,3=324+1

a,g = 325
Example 2.22 : Find the first five terms of the following sequence.
A1
=1a,=1a,=———;n> EN
a, , sy , Ay an_2+3,n_3,n

The first two terms of this sequence are given
a;=1,a,=1

a

. W o S g =
T T a, L +3 > a;_,+3 37 a,+3 37143
1
=4 a, = An-1 = a, = da-1 — =—Cl = _Z-
n=% "n a, ,+3 * T a,,+3 3 a,+3 Qs =74
: 111
a4=Z = a4—:}x7} 4—16
1
Ap-1 as_q Ay 1A
— C. = = = DS = = _&
% 1 1 1
as ==, T BT g%y T BTy
_ , 1 1 1
Therefore,the first five terms of the sequence are 1,1,7L 16 6a

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

12 3
(i) 8,24,72, ... ...... (ii) 5,1,—-3 ...... (iii)

4,9,E, ......
(i) 8, 24, 72

\—{ U

X X 3

Here each term is multiplied by 3.

So the next three terms are as =72 X3 = 216
a, =216 X 3= 648
a, = 648 x 3= 1944
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(ii) 5, 1, =3, e e
N A
Here each term is decreased by 4.
So the next three terms are ag = —3 —4 = -7
ag=-7—4=-11

a,=-11-4=-15
+1 +1

/—\1/—\]
1 2
(iii) 7’ 9’

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

3+1 4

So the next three terms are a5=? =£
44+ 1 5

%= gz T3

541 6

A T

2.Find the first four terms of the sequences whose n'* terms are
given by

(@) a,=n3-2 (i) a, = (1" n(n+1) (iii) a, = 2n% — 6

(i) a,=n3-2
n=1;a,=n-2>aq,=1-2=qa,=1-2=q,=-1
n=2;a,=n-2=4qa,=22-2=4a,=8-2=4q,=6
n=3;a,=n-2=>a;=33-2=qa;=27-2=a;=25
n=4;a,=n*-2>aq,=4-2=a,=64—-2 = q, =62

Therefore,the first four terms of the sequence are —1,6,25,62, ... ...
(i) a, =(-D"n(n+1)

n=1;a,=D"nn+1) = a,=D"L1(1+1D
= a;=(-D%1(2) =2 a,=1%x2 = a, =2
n=2;a,=D"nn+1) = a,=(-D?*1.2(2+1)

n=3;a,= D" n(n+1) = a; =(-13*1.3(3+1)
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= a;=(-D*34) = a;=1x12 = a; =12
n=4;a,=-D""n(n+1) = a, =(-D**1.44+ 1)
= a,=(-1)°4(5) = a,=-1x20 = a, = —20
Therefore,the first four terms of the sequence are 2,—6,12, —20, ... ...
(iii) a, = 2n* — 6
n=1;a,=2n*-6=>a,=2(D*-6=>a,=2() -6=>qa,=2-6
= a, =—4%
n=2;a,=2n*-6=>a,=2(2)*-6>a,=24—-6=>a,=8-6
= a, =2
n=3;a,=2n*-6=>a;=23)>-6 =>a;=2(9) -6=a,=18-6
= a; =12
n=4;a,=2n*-6=a,=24*-6 > a,=2(16) —6=a,=32-6
= a, = 26
Therefore,the first four terms of the sequence are —4,2,12,26, ... ...

3.Find the n'" term for the following sequences
(i) 2,5,10,17, ... (ii) 0%% .. (i) 3,8,13,18, ...

(i) 2,5,10,17, ...

12 4+1,22+1,324+1,4% +1, ... ...
a,=n?*+1

0
I ......
1-12-13-1

17 2 7 3 '

Hence a, = n—1 nen

(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 termQy, =5n—2 n €N
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4.Find the indicated terms of the sequences whose n'* terms are
given by

. 5n B 5
(i) a, =-———;ae and a3 (ii) a, = —(n?-4);a, and a,,
) 5n
() ay == and a3
b = 5n - _5(6):a_£: 15
SO M T AT T T %
13 g 2 oM 503 5 13
= ) n_n+2 a13—13—-|_2 13 15 a13—?
(i) a, = —(n®> — 4);a, and a,,

n=4;an=—(n2—4) $a4=—(42—4)$ a4=—(16—4)=a4=—12
n=11;a,=-n?*-4) = a,; = —(112 - 4)

= a;=-(121-4) = q,, = —117

n>—-1
3 ;nis even,n €N
5.Find ag and a,s whose n'"* term is a, = n+ 2
T_I_l;nlsodd,
o n*-1 8 -1 64 — 1 63
M= T3 T BT g3 T T g3 T BT
n =15 n® 152 225 225
= y A, = = — = -
"o2n+1 A1s 2(15)+1=>a15 30+1=>a15 31

6.Ifa;=1a,=1anda,= 2a,_,+a,_,;n=>3,n€N,then find the
first six terms of the sequence.

The first two terms of this sequence are given
a;=1,a,=1

n= 3, an= Zan_l + an—z :a3 = 2a3_1+ a3_2 e a3 = Zaz +a1

=a;=2X1+1=>a3;=2+1=a;=3

n=4;a,=2a, 1+a, ,>a,=2a, ;+a, , = a, = 2a; +a,

=a,=2%X3+1=>a,=6+1=aqa,=7

n=5;a,=2a, 1+ 8, ;=a;=2as ,+as_, = as = 2a, + ag

= a;=2X7+3=a;=14+3=as=17
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n==6; a, = Zan_1+an_2:>a6: 2a6_1+a6_2:a6:2a5+a4
=a,=2%X17+7 = as=34+7=as=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?
(iD)x+2,2x+3,3x+ 4, ..

t1 t, ts
t,—t;=2x+3—(x+2)
=2x+3—x—
t,—t;Z=x+1
t;—t,=3x+4— (2x + 3)
=3x+4—2x—3
=x+1
at,—t; =ty —t,
Hencex+2,2x +3,3x + 4....are in A.P
(ii) 2, 4, 8, 16,..
t1 t, t3 t,
ty,—t,=4-2 =2
t,—t,=8—4 =4
Sty—t; Fty—t,

Hence 2,4,8, 16, ... are not in A. P

(iii) 3vV2,5V2,7V2 ,9V2, ...
ti Ltz ot
b=t =5V2-3V2=2/2
3=t = 7\2-5V2 =22

-.-tz_t1:t3_t2

Hence 3v2,5V2,7V2,9V2 ...are in A.P

Example 2.24: Write an A.P.whose firstterm is 20 and common
dif ference is 8.
First term: a = 20, common dif ference :d = 8

The A.Pis a,a+d,a+ 2d,a + 3d, ...
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20, 20 + 8,20 + 2(8), 20 + 3(8) ...
20,20 + 8,20 + 16,20 + 24, ...
. The A.P is 20,28, 36,44, ...

Example 2.25: Find the 15", 24" and n*"term (general term)of A.P.
is given by 3,15,27, 39, ...

The A.P is 3,15,27,39,...
a=t, =3t,=15
d=12
To find t,s
t,=a+(n—1)d wheren=15.
tis =3+ (15— 1)12
=3+(14)12 =3 +168 =171
t15 - 171
To find t,,
t,=a+Mm—1d wheren=24.
t,, =3+ (24—-1)12 =3 +(23)12

=3+276 =279
To find t,

t,=a+n—-1d
tn=3+(Q1)2 =3+12n-12
t,=12n—9

Example 2.26: Find the number of terms in the A.P is
3,6,9,12, ... ... 1117

d=6-3=3; 1

ni [l;a]+1 _ n==[1H_3]+1

3

I <

w4 1= e s

n =37

The A.P contains 37 terms.
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Example 2.27: Determine the general term of an A. P.whose 7"term
is — 1 and 16"is 17?

Given: t,=—1and t,, =17

[ t,,=a+(n—1)d]

t;,=—1 Here:n=7

t,=a+6d= a+6d=-1..(1)

tie =17 Here:n =16

tie = a+15d = a +15d = 17 (2)
Solve (1)and(2)

w+6d =-—1
= ) (=)
W+ 15d = 17 2

_ — = d=2
Y9d =18 = d 9

Subd =2ineq (1) a+6d =-1
a+6(2)=-1= a+12=-1
a=-1-12= a=-13
To find t,,
t,=a+n—-1d
t,=—134+(n—-1)2 =-13+2n -2
t,=2n-—15
Example 2.28: If I'" m*™and n' terms of anA.P.are x,y,z
respectively,then show that (i)x(m—n) +y(n—0 +z(l—-m) =0
(iDx—y)n+(y—-2)l+(z—x)m=0
(i) Gven: t;=x, t,=y, t,=2z
t,=a+n—1d
tt= x= a+{U—-1Dd= x-(1)
thn=Y= a+(m—-1d=y..(2)
t, =z= a+(n—-1Dd=z..(3)
LHS=x(m-n)+yn-0+z(I-m)

L N
=[a@ n) +[a + (m@— D+[a+ (n@— m)

—am-n)+{U-Dm-nd+an-0D+(m-1Dn-Dd
+a(l-m) + (n— DU -m)d

=am-n)+an-0D+a(l-m+U-Dmn—-—n)d+ (m—-1Dn-1Dd
+ (-1 -m)d
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— abm —n+n -\ +1—m]
+[(l-Dm-n+m-1Dn-D+ n-1D{U—-—m)]d

= al0]+ [lm —m—tn +n + ma—"n— -+ +nl-— m+m]d

=a(0) +d(0) =0

() (x—y)n+(y—2)l+(z—x)m=0

t,=x = a+(l-1Dd=x = a+ld—-d=x ..(1)
=y = a+(m-Dd=y = a+md—-d=y ..(2)

t,b=z = a+t(n—-1Dd=z = a+nd-d=1z..(3)

Solve (1) and (2) Solve (2) and (3) Solve (3) and (1)
\+ld—\4— N +md >d = e+ nd d =
OHH T NS SOS
vt+md-d=y Y4+nd—-d=2z M4ld —d=x
ld—md=x—y md—nd=y—z nd—Ild=z—x

x—yn+@y -2+ (z—-—x)m =(ld —md)n +(md —nd)l +(nd—Ild)m
= Ind — mnd +Imd — Ind + mnd — Imd = 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 bea —3d,a —d,a+ d,a + 3d
Sumoffour terms = 28

a—3d+a—d+a+d+a+ 3d =28

287

4a =28 = a —\4
a=7
Sum of their squares = 276
(a—3d)?+ (a—d)?> + (a+d)? + (a+3d)? = 276
a? - 2(a)(3d) + (3d)? + a? — 2ad +d? + a*+ 2ad + d?
+ a? — 2(a) (3d) + (3d)?= 276
a? —6ad + 9d%+ a? — 2ad +d? + a?+ 2ad +d? + a* — 6ad +9d?* = 276

4a? + 20d? = 276= 4(7)? + 20d? = 276
where a =7

4(49) +20d? = 276 = 196 + 20d* = 276
20d? = 276 — 196 = 20d? = 80

4
d2=¥ = d?=4= d=v4%
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d=+12 a—-3d=7-302)=7-6
a—3d=1
Ifa=7,d=2
a—d=7—-2
~ The four numbers are d—d=5
a—3d,a—d,a+d,a+ 3d
a+d=7+2
=15913 a+d=10
[fa=7,d=-2 a—3d=7+3(12) =7+6
Then the four numbers are 13,9,5,1 a—3d =13

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
productof 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 bea—d,a,a + d.

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

3a =207 = a=7$=>

The product of the two least amounts = Rs.4623 69)4623 (67
(a—d)a = 4623 ,where a =69 414\1/
(69 — d)69 = 4623 483

4623 483
69—d=—= 69—-d=67— —d=67—69
69 0
When a = 69,and d = 2

The amounts received by each child are a—d=69—2=67
a—d,a,a+d. a=69
= Rs.67,Rs.69,Rs. 71 a+d=69+2=71

1.Check whether the following sequences are in A. P
ia—-3,a—5a-17,..
t,—t;=a—-5—-(a—3)
=a—5-a+3=-2
t;—t;=a—-7—-(a—05)
=a—7-\a+5 =-2
t,=t1=t3—t;
~a—3,a—-5-7,...arein A.P
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1111
Wz 335
1 1 2-3 1
PThT3T2T 76 TG
1 1 3-4 1
BThTT3T T Tz 1111 ,
t,—t, #ts—t, -‘-E,g,z,g,...arenotmA.P

iii) 9,13,17,21,25 ...
t; =9 t,=13,t; =17
t,—t;=13-9=4
t;—t, =17 -13 =4
t,—t;=t;—t,
~9,13,17,21,25, ...are in A.P.
iv)y1,-1,1,-1,1,—-1, ...
t,—t;=—-1—-1=-2
tz—t,=1-(-1D)=1+1=2
t,—t,#t;3—1t,
~1,-1,1,-1,1,—1,... arenotin A.P

1012
v) 31 J3)3)"'
-1 1
1 1
t -t =t3— 1t
1012 n AP
3 ,3,3,...arem )

2. First term a and commondif ference d are given below. Find the
corresponding A.P.
i)a=5d=6

The general formof an A.Pisa,a+ d,a + 2d,a + 3d,. ..
=55+65+2(6),5+ 3(6), ...

= 55+6,5+12,5+18,...
= 5,11,17,23, ...

~A,Pis5,11,17,23, ...
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i)a=7,d= -5
The general formof an A.P isa,a+ d,a + 2d,a + 34, ...

= 7,7+ (=5), 7+ 2(=5),7 + 3(=5), ...
=7,7-5,7-10, 715, ..

=72,-3,-8, ..
~A.Pis7,2,—-3,-8,..
o 3 1
iii) a = 1 ,d = 2

The general formof an A.Pisa,a+ d,a + 2d,a + 3d,...

_ 3 3+13+Y 1\ 3 1
414 Z,Z \§ ,L_l.+3 E ) nun

3.Find the first term and common Dif ference of an A.P whose n**
terms given below:

Dt,=-3+2n
n=1= t, =-3+2(1)

=—-3+2
t,=—1=¢a
n=2= t,=-3+2(2)
=-3+4
t,=1
d=t,—t,
=1-(-D=1+1=2
ca=-1,d=2

(ii) t,=4—"7n

n=1= t; =4-7(1)
=4-7

n=2= t,=4-7(2)
=414
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t, = —10
d=t,—t,
=—-10—-(-3)=-10+3
d=-7
~a=-3,d=-7
4.Find the 19*" term of anA.P is —11,—15,-19, ...
A.Pis —11,-15,—19, ..
a=-11 d=t,—t,
d=-15—-(—-11) = —-15+11

d=—4
To find tq
t,=a+(n—1)d wheren=19.
tio = a+18d
=-11-72

5.Which term of an A.P is 16,11,6,1, ... is — 547
a=16d=t, —t;
d=11-16
d=-51=-54.

l_
n=< da>+1 Wherea = 6,1 = —54 and d = —5

n=(—=)+1= n=14+1
=)

n=15
The 15™ term of the sequence is — 54

t15 = —54
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6.Find the middle term(s)of an A.P. 9,15,21,27,...183.
a = 9, d == tz - tl
d=15—-9= d=6

[ =183
[—a
n= 7 +1 Wherea=9,l=183andd =6
_ 174
L1839 o =1 n=29+1
6 6
n =30
if nis even there are two middle terms
: _nn
middle terms = 53 +1
30 30
=—,— = 15,16
> +1 =
15t" and 16" terms are the middle terms

To find ts
t,=a+(n-—1)d wheren=15.
t;s =a+ 14d Wherea =9andd =6
=9+(1496 =9+84 =93
t15 =93
To find t,q
t,=a+(n—1)d wheren=16.
t;s =a+15d Wherea =9andd =6
=9+ (156 =9+90 =99
~ The middle terms are t{5 = 93,t,, = 99.

7.1f nine times ninth term is equal to the fifteen times fifteenth
term,show that six times twenty fourth term is zero.

Given: 9ty = 15t,. Toprove: 6t,, =0
Oty = 15t,¢ 5
9[a+ (9 — 1d] = 15[a + (15 — 1)d] =>/9 [a +8d] =A5[a + 14d]
3[a +8d] = 5[a +14d] = 3a+24d = 5a + 70d
30— Sa = 70d — 24d = ~a = 46d = a = —23d
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% 6ty = 6[a +23d]
= 6[—23d +23d]=6[0] =
~6t,, =0
81f3+k 18—k 5k+1arein A.P.then find k.
t,=3+kt,=18—k;t3 =5k +1
t,—t; =t;—t,

18— k—(3+k) =5k+1—-(18—k)
18—k—-3—-k=5k+1—-18+k
15 — 2k = 6k — 17
—2k — 6k = —17 — 15
=8k =432 = k="—
k 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.
t3 - tz == t4 - t3
y—10=24-y= y+y=24+10

10 + 24 34
2y =24+10= y= = y=Z

2
y =17
~x,10,17,24,z are in A.P
t, =x,t, =10,t;=17,t, = 24,t; =z
d=t3—1t;=17 - 10
d=17
nz=24+7— z=31
x=10—-7= x=3
~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?

P22 2222012127

REEERERISIIIRIIREIE RS

upto 30 rows
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a=20,d=2n=30

To find t4,
tso = a+29d
=20+ 29(2) = 20 + 58
ty, =78 -~ Theno.of seats in 30" row = 78

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

Let the three consecutive termsin A.P.bea —d,a,a +d
Sum of three consecutive terms = 27

a—d+a+a+d=27= 3a=27
27°

=— = a=9
a =
3
Product of three consecutive terms = 288

(a—d)xax(a+d) =288 ala®—-d?) =288
32 where a
9(92 —d?) =288 = g1 — (2 :ﬁ%g=> 8T 2 42 = 32

—d2=32-81= —-d?*=-49= d* =49 a—d=9—-7=2

Ifa =9,d =7 then the three terms are 2,9,13 a+d=9+7=13

Ifa =9,d = —7 ,then the three terms are 13,9, 2

12.The ratio of 6 and 8" term of an A.P.is 7:9.Find the ratio of 9'"
to 13" term ?

Giventg: tg=7:9 Tofind: tg: ty3
tg: tg=7:9 = b _ 7

a+5d 7 a+5 7
= L=

i17d-9  ax7d 9 — 9a+5d)=7(a+7d)

9a +45d = 7a + 49d = 9a — 7a = 49d — 45d
Z/a=/4d = a=2d

ty
lg 113 = —

t13
_a+8d  a+8d 2d+8d _ 10d

a+12d  a+12d  2d +12d 14d
Loty t t13=5:7

5
7
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13. In a winter season let us take the temperature of Ooty from
Mondayto 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, a+d, a+2d, a+3d, a+4d
M Tu w Th F
Sum of temperatures from Mon to Wed = 0°C

at+ta+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
a,a+d,a+ 2d,a+ 3d,a+ 4d

= —3,—-3+3,—3+2(3), -3+ 3(3),-3+4(3)
=-3,-3+3,-3+6,-3+9,-3+12
[~ —3°C,0°C, 3°C, 6°C, 9°C]

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.20,0007?

15t year 2nd yea%
Salary: | Rs.15,000 Rs. 16,500
Expense:| Rs.13,000 Rs.13,900
\_Savingsj Rs.2,000 Rs.2,600 )
~ The yearly savings are in A.P
Rs.2,000, Rs.2,600, Rs. 3,200, .......,Rs.20,000

a =2,000;d=t; —t; =2600 — 2,000
d = 600 ,[ = 20,000
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n= [— +1 = n= 20,000_2'000]+1=> n=[ ’ 0 +1
600 600
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
1 1 _3
8,71,65,51,...

1
a=8,t1=8,t2=71,n=15

d—71 g _ 29 8_29—32
-4 4 T4
g 3
4
n 15 -3
S §[2a+(n—1)d] = 515 =7 2X8+(15—1) T
Sis = [16 (/1/4)] 15—— 16——]
15132 — 21 15 11 165
ss=7 ]:’ Ss=g Xy T T

Example 2.32 : Find the sumof 0.40+0.43+0.46 +---+ 1

a = 0.40, d=t,—t; =1

d=0.43-040
d = 0.03

I—a [1 — 0.40 0.60]
— ) - = - | —
”_[ ]“ "=l00s 1T "=looal !

20
0
0.60 X100 _ 60.00 6

m=003x100 1 3.00 A

n=20+1= n=21

n 21 21
Sn =§[a+l] = Sy 27[0-40 +1] = Sy =/7{/1{0]

S, =21 x 070 Sy = 14.70
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Example 2.33: How many terms of the series 1+ 5 + 9 + --- must be
taken so that their sumis 1907?

a:l, d=t2_t1 ’Sn=190

d=5-1=4
d=4
n n
Sn=§[2a+(n—1)d] = 190=§[2><1+(n—1)4]
n
§[2+(n—1)4]=190=> n[2 + 4n — 4] =190 x 2

nMn—m=3%=>4M—Qn—%m=0=>zﬁ:2;;w=o
~ by 2

n—-102n+19) =0>n—-10=0, 2n+19=10 4
n =10, 2n = —-19 X
—19 -1 —380
n=-—— is impossible. 19,1 ~10
2n? 27
~ No.of terms of given series n= 10 n n

Example 2.34: The 13" term of an A.P.is 3 and the sum of first 13
terms is 234. Find the common dif ference and the sum of first 21
terms.

Given : t;3 = 3,53 =234, Tofind:a=7? and S,, =?
t;3=3 = a+12d =3..(1)

n

2a+(-Ddl = 5,5 =[2a+ 13- Da)

Sn >

13 2
234 =—[2a+ (13- 1d]= 2a+ (13 -1)d =234 Xx—
2 18 13

2a+ud=§%§3=>2a+ud=%nxm

Solve (1) and (2)

a+12d =3
= ( =)
2a + 12d = 36

~a==33 = a=33
Suba=33in(1)a+12d =3
33+12d =3 12d =3-33 == 12d = -30
—30 5

_ = —_-
d 12 d 2
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To find: S,,="7
2
1 )
2x 33+ (21 —-1)
21
[66 7@( )] = 7[66 — 50]

= ﬂ[‘f@] = [ S,y = 168]

2
Sy =

Find the 17" terms.

¢ - 5n% 3n
2 2
To find Sy,
Here :n =17
5% (17)> 3x17 5><289 51
S17 = + Tt
2 2 2 2
1445 51
= — 4 — =}ﬁ = 748
2 2
S, =748
To find Sy¢ 610 24
5x (16)> 3x16 5><256 48 1280 48
516 == + +_ = +_
2 2 2 2 -7 A
= 640 + 24
Sie = 664
To find t,,

t17 = S17 — S16
= 748 — 664 = 84
o t17 == 84‘

n
S, ==[2a+(n—-1)d] Wherea =33,n=21 andd=—2

Example 2.35: In an A.P. the sum of firstntermsis S, =

512 3n

=2 T2
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Example 2.36 : Find the sumof all natural numbers between 300

and 600 which are divisible by 7.

301 + 308 + 315 + -+ 595 7)330(42
a= 301,d=7,l=595 TO
I — 595 — 301
n = —a +1 > n=\———\]+1 14
d 7 s
42 7-6=1
n=<g>+1 = n=42+1 15¢ term =300 +1 =301
7 2nd term = 301 +7 = 308

n =43 7) 600 (85
) 600 (

n =22
Snzi(a+l) Where n =43 ,a =301 and | = 595 40

35
43 43 ~
Sz == (301 +595) = 5,5 = —(8%) 5
S,3 = 43 X 448= S,, = 19264 last term 600 — 5 = 595

Sz = 19264

Example 2.37 : Amosaic 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.

Since A mosaic is in the shape of an 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. Jy"
Sum of white tiles = S, AYYYY
AYYYVYY\?
a=1,d=2-1 PV
d=1 --;vvvv'vvv‘vvvvvvv;\
\1§2 NVYYVYVYVYVY
n
S =E[2a+(n_1)1] = Si =\?[2 x1+(12-11]
=78= §,=78
Number of blue tiles in each row are 1,2,3,........,11.is also in A. P.
Sum of blue tiles = S,
a=1d=1

11 11
Su=>[2x1+01-D1] =—[2+10]




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

T
2
S, = 66

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

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] _ [sum of numbers of the houses
prior to senthil’s house following to senthil's house
14243+ +x—1 =(x+1) +(x+2) + -+ 49.
1+2+3++@x—-1) =[1+2+3+-+49] —[1+2+3 + -+ x]

n
Sn =E[a+l]

a1 = Diie49 -2 114
x(x—l) _ 49 x 50 X(1+X)
D s -

x?—x = 2450 —x — x?= x2 4+ x2 = 2450

(x) by 2

2x%2 = 2450 = x? = 1225
x? =352 = x =35
~ Senthil’'s house number is 35
Example 2.39: The sum of firstn,2n and 3ntermsof anA.P are S,

,S, and S; respectively. Prove that S; = 3(S, — S,).

5,=5[2a+@=1dl, 5, =2 [2a+ (2n— Dd], S, =2 [2a +(3n - Ddl
5, -5, = 22 [2a+ (2n — Dd] - 2 [2a + (n — Dal]

{ [2a+ (2n — 1)d] - [2a + (n — 1)d]}

[4a + 2(2n — 1)d — 2a — (n — 1 d]

N|3 NI3

[4a + (4n—2)d —2a —(n—Dd] =

NS

[2a + (4n — 2)d — (n — Dd]

N|3N|3

[2a + (4n — 2 —n + Dd]
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n 3n
S, =S, = §[2a+ Bn-1d> 3(5,—S,) = - [2a+ (Bn—1)d] =S,
(x) by 3 on both sides 28, =3(S, — S,)

1.Find the sum of the following
(i) 3,7,11, ....up to 40 terms.

A.Pis 3,7,11, ....up to 40 terms.
a=3,d=4,n=40

Sn=g[2a+(n—1)d] = S, =4—20[(2><3)+(40—1)4]

40
Sa0 == [6+39(D] = S, =20[6 + 156]
Sp0 = 20 X 162 = S,, = 3240

Su0 = 3240

(ii)102,97,92,...up to 27 terms.

A.Pis 1029792, ...up to 27 terms
a=102,d = -5 n= 27

27
S,==[2a+m—-1Dd] = S;7 = > [(2 x 104) + (27 — 1)(-5)]

NS

27 27

S,, = 999
(iii)) 6+ 13 +20+ ..+ 97

a=6d=13-6=7,1=97
13

l—a  _, _97—6+1_m+1
n—T+1 n= 7 =
n=134+1= n=14

7

n A4

5n=§[a+l] = Sl4=/7[6+97]

S, =7%x103= S, =721
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2. How many consecutive odd integers beginning with 5 will sum to
4807

Given: 5+7+4+9+:--n = 480.
a=5 d=7-5=2,5, =480

n n
_— — : —_ — —
Sp =7 [2a+ (n—1d] Sn=512x5+(Mn-12] » n
n = n 1/ \ ~480
480 = [2x 5+ (n —D2I= 480 =5 x2[5 +n~1] %0 24

n[5+n—1] =480 = n(n + 4) = 480
n?+4n—480 =0= (n—20)(n+24) =0
n—20=0n+24=0
n =20, n= —24isnot possible
=~ 20 consecutive odd integers beginning with 5 will sum to 480.
3.Find the sumof first 28 terms of an A.P.whose n*" term is 4n — 3.
Given: t, =4n —3

n=1=t,=4(1) -3 =4-3

n=2=t,=4(2)—-3=8-3
t, =5

a=1 d=t,—t; n=28
d=5-1= d=+4
_n

S[2a+(n-1d] = 5, =2—28[2><1+(28—1)4]

Sn
28 14
S26 =5 [2+ (274 = 5y == [2+108]
S,g =14 x 110 =  S,g = 1540
v Syg = 1540

4.The sum of first n terms of a certain series is given as 2n* — 3n.
Show that the series isan A.P.?

Given: S, =2n%? —3n
n=1= 5, =2(1)*-3(D=2-3
sumof first term=—-1=a =1,
n=2= S5,=22)*-32)=2(4)-6=8-6
sumof first two terms = 2
b4t = 2= =2
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t,=2+1= t,=3 7 oa=-1 ™

d=t,—t; =3—-(-1)=3+1 a+d=-1+4=3

d = 4 a+2d=-1+2(4)
APa+(@a+d+(a+2d)+ (a+3d),.. =-1+8=7
a+3d=-1+ 3(4)
~APis —14+3+74+11+ .. k =—1+12=1y

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

Given: tiy, = 125,t, =0, To find: S35
t104 =125 = a +103d =125 ...(1)

t, =0 a+3d=0..(2)
Solve (1) and (2)

a+103d =125
=) ) (-)
a+3d = 0

100d =125 = d=-22 =
= ~ 100 d=

5
c 4
Subd=L—Lin equ (2)a+3d =0

5 15 — 15
a+3<7}>=0: a+T 0 a= 2

n 35 15 5
S ==[2a+ (m—-1Dd] = S35 :7[Z<_T> +(35-1) <ZL>]

2

35[ 15 17 35[ 15 5
o= |- Vf‘”() o= |-+ an(3)
35[ 15 85 35 —15+85
-5

2
) ‘7*2 2

—z‘m:’ =y

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

1+34+54+7+ .......4+ 449
a=1 d=t,—t; =3—-1=2
d=2
L —a 49 - 1 _ 18
n = 1 = on= 2 +1 = n—2+1

d
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n=224+1= n =225
n 225
Sp = zla+1] = Syys = ——[1+449]
225 225

S,,5 = 50,625
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
603 + 604 + ---+ 901

a=603, d=t,—t, =604—603,]=901
d=1

— 901 — 603

: a-|-1 = on=——4+

d 1
n = 299

1= n=298+1

n =

n 299
Sp=glatll = s, = —~[603 +901]

299 752

S,0e = 224848

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

604 + 608 + 612 + ---+ 900 15
a=604,d=4,1=900 45602
60
- 900 — 604 29 22
n:lda+1 = n=T+1=>n=T+1 602 +2 = 604
- = _
n=74+1 n=75 22¢
75 75 752 4) 902
875 = [604 +900]= S, = = [1504] 88
2
S;s =75%x752= S, = 56400 il
~ Sum of numbers which are not divisible by 4 © _2=900

= 224848 — 56400 = 168448
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8.Raghuwish 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
(D)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 + ---isan A.P
a=4800,d=t,—t,
d = 4750 — 4800 ,d = —50

i) Total amount paid in 10 installments

n
Sn =520+ (n—-1dl ,n=10
10
S10 == [2% 4800 + (10 = 1)(=50)] = S, = 5[9600 + 9(~50)]
= Rs.45,750 /—

ii)Amount he paid extra in installments
= 10 installments amount — cash amount
= 45,750 — 40,000 = Rs.5,750/—
9.A man repays aloan 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?

Given : S, = 65,000 ,a = 400,d = 300

n n
Sp=752a+(—-Dd] = S, =5[2x400 +(n—1)300]
n n
65,000 = - [2x 400 + (n = 1300] = Z[800 + (n — 1)300] = 65,000
n n
5 [800 +300n —300] = 65,000 = [500 +300n] = 65,000 * X
50 5 —3900
— x100[5 + 3n] = 65,000= 50n[5 + 3n] =65000 —65w  “V6tm
2
3nZ 3n?
65000 , n .
nl5 +3n] =~ = nl5+3n] = 1300 = 5n.+3n* = 1300

Woo =0 = (3n+65(n—-20) =0
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3n+65=0,n—20=0
3n=-65 n =20

—65
n=— 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?

Total no.of steps of staircase = 30 -
No.of bricks in bottom step = 100 ‘|7

Each successive steps are 2 bricks less than previous step 30steps
~ 100 +98 + 96 + 94 + ---upto 30 steps
a=100,d=t,—t; ,n=30
d=98—-100— d= -2
(i) No.of bricks in the top most step 96 bricks

+(n-1Dd = 100 + (30 — 1) (-2 o8 bricks
t,=a n-— ton = — —
n 30 T (=2) 100 bricks
tzo = 100 + (29)(—2)= t3, = 100 — 58
o t30= 42
(ii) Total no.of bricks are required to build the stair case
~ 100 + 98+ 96 + 94 + --- + 42
a=100,d =—-2,1l=42 and n = 30
15
n
=— = S30 =—[100 + 42
Sh > [a + 1] 30 =5 [ + 42]
S30 = 15 x 142 = 2130
& S30= 2130
11.1f $1,5,,83, ... ... ... S, arethe sumsof ntermsof m A.P, s whose
firsttermsare 1,2, 3,....., m and whose common dif ferences are 1,3,

5 .. .. (2m — 1) respectively, then show that

1
S, +8S,+8S3+ ..., +S,, =§mn(mn+ 1).

1St A.P.=>a=1, 1

d =
S, =g[2a+(n—1)d]

[2+n—1]

N3

S; =g[2(1)+(n—1)1] =
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n

2" A P.>a=2,d=3

S, =212+ (n-1)3] = ~[4+3n—3]
52=§[3n+1]
mh AP.=a=md=2m-1
n
Sp =7 [20m) + (- D(@m - 1]
——[2\111+2mn—\2m n+1] g[Zmn—n+1]

Sin =§[(2m—1)n+ 1]

n n

2SS+ S+ o +S, E[n+1] 2[3n+1]+---+ E[(Zm—l)n+1]
n
E[n+1+3n+1+ -(2m —1)n+ 1]

[(n+3n+--2m—-1Dn) (1+1+--mterms)]
_I_

n
T2
= Mm(1+3+5++0@m—-1)+m]

1+3+5+---+(2n—1)=n

n n
=-[nxm?+m] =3

—2[ 2[m(rnn+1)]

Ve

1
Si+ Sz 4 vy +8n =5 [mn(mn + 1)]}
-

a—b 3a—-2b 5a-—3b
12. Find the sum + + + .- to 12 terms|.
la+ b a+b a+b
tl t2
a—>b
= ) n=12
a+b

3a—2b a—>b
a+b a+b
3a—2b—(a—b) 3a—2b—a+b 2a —b
= = - d:
a+b a+b a+b

d =

2
NI:

[2a + (n — 1)d]
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12 a—>b 2a—b
S12 =7[2<a+b>+(12_1)<a+b>]
a+b a+b

[2a —2b 22a — 11b]
_|_
_a+b a+b

[2a — 2b + 22a — 11b]
a+b

6

EXERCISE 2.7

Example 2.40: which of the following sequences formaG.P.?

(i) 7,14,21,28, ... ...... ...

~7,14,21,28, ...is not G.P.

o 1
(ii) 5,1,2, 4 ... ...
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by t3 Uy
B tl B tZ B t3
1
%=,1,2,4,...is G.P.
2
(iii) 5,25,50,75, ... ...
t,=5,t,=25,t,="50,t, =75

t2_525_5
t, /5
t, B0*

—=_—=2
t, 25

t, 753 3
ty 50, 2
by 3 1y
Tttt

~5,25,50,75,...is not G.P.

Example 2.41: Find the geometric progression whose first term and
common ratios are given by

ia=-7,r=6
The general formof G.P is a,ar,ar?,....
=7, =7(6),-7(6)%, ....
—7,-7(6),—7(36), ....
~G.P.is—7,-42,-252, ....

(ii) a= 256,r = 0.5
256, 256(0.5), 256(0.5)?, ...
256,256(0.5),256(0.25), ... ....

128/1\ 64 (1
256,256 —>7256 =,

~G.P.is 256,128,64, ...
Example 2.42: Find the 8 term of the G.P.9,3,1, ...

G.Pis 931,..
tz /3 1
— :—:-:—)1’1:8
a=9r ‘, 3

o, n—1
tn = ar
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R

_gf ! )
3/
- 1
8727
8 64
Example 2.43:In a G.P.the 4" term isg and the 7" term is513°
Find the GP.
8 8
=g = @t l=g = art=g ()
t—64=> 7_1_64=> 6_64 @)

2
Sub r =3 in (1)

23_8 8 —8=> —me; a=3
W3] 5= %N27)T9 TR

The G.P is a,ar,ar?,...

3,3 @) , 3 @)2 -
3/3 <§>3G§)3 ~G.P.is 3,2,%},

Example 2.44: The product of three consecutive terms of a G.P.is

91
343 and their sum is 3 Find the three terms?

a
The three consecutive termsof G.P.be ;,a, ar.

Their product = 343

a
/FXaxd‘r=343 =a3=7 = qg=7
91
TheirSumz?

a 91 1 91
—tatar=— = a|-+r+r?|=—
r 3 r 3

13
1+7+1? 91 1+7r+ 13 5
/f——r—— =—3—=> ?=> 34+ 3r+3r«=13r
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3r2+3r—13r+3=0= 3r2—10r+3=0

3r2—=9r—r+3=0 =3r(r-3)—-1r—-3)=0

r—-3@B3r—-1)=0 =r—3=0,3r—1=0
r=33r=1

1
"=3

a
The three terms are—, a, ar.
T

Ifa=7,r=3
7 7
§,7,7(3)=> §,7,21
1
Ifa=71=2

3

7 77 1 _ 1 7
1 3 7(3),7,7 3 = 21,7,§
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 6 year.

The present value of machine is Rs.40,000.
Since it is depreciated at the rate of 10% after one year the value of the
machine is 90% of the initial value.

90
i.e.The value of the machine end of the 15'year = Rs.40,000 X 100

2
90
The value of the machine end of the 2™year = Rs. 40,000 X <100>

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

90 90 \? _
40000, 40000 X =, 40000 X ( 100) R isaG.P.
90 9
a=40000,r=m 10Tl_6

t, = ar"1

= 40000 (19())6:140000 < ) 40000 X_ x% % % 7

_4x9><9><9><9><9 _236196
B 10 10
t, = 236196
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The value of the machine in the 6" year is Rs.23,619.60.

1.Which of the following sequences are in G. P
(i) 3,9,27,81,......
t;,=3,t,=9,t;=27,t,=81
b_9_;
ty, A3
ts _ 27 _
t, /9
ty, 8l
t, 27
R Y
Tttt
~3,9,27,81, ... .. isaG.P.
(ii) 4,44,444, ......
t;=4,t,=44,t; = 444

t2_4/4_11
t, A
t; 444 111
t, 44 11
t t
Lt
tl tZ

~4,44,444, ..isnotaG. P
(i) 0.5,0.05,0.005, .......
t, =05, t,=005,t;=0.005
t, 005 005x100 5 .5 1

t, 05 _ 05x100 500 50 10
t3 0005 0.005x1000 5 _5 1

t, 0.05 ~ 005x1000 50 .50 10
by t3
h tl_tZ

~ 0.5,0.05,0.005, ...isaG.P
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111
lv) §,g,ﬁ ) wen wen s
1 1 1
1
t, =z 1 3
6178
3 2
1
tsy 5 1 6 1
ts_12_1 6_1
t, 1 1271 2
6 2
7R
"tl_tZ
111 cp
3’612 s ada.

(v) 1,-5,25,—-125, ... ...

t, 1
5, 5
ty, 25
by 3ty
“tl_tZ_t3

~1,-5,25,—125,...isa G.P.
(vi) 120,60,30,18, .......
t, = 120, t, = 60, t; = 30, t, = 30

t, 60 1
t, 120, 2
t; 30 1
t, 603 2
1:4_;1_/83 3 1
t, 305 5° 2
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bty t3  ty
”t1_tz ts
~ 120,60,30,18, ...,isnotaG.P
1
Vi) 16,4,1,1, ......
1
t1:16,t2=4lt3=1,t4=z‘
t, A 1
t, 16, 4
ty 1
t, 4
1
t, 7 _ 1
t, 1 4
t, t3 t,
t, t, t,
1
~ 16,4, 1,4—1, ...... isaG.P.

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

ia=6r=3
The first three terms of G.P.are a, ar, ar?.

The first three terms of the GP are 6,6(3),6(3)?2
6,6(3),6(9) = - 6,18,54
(i) a=V2,r=+2
The first three terms of the GP are V2, \/E(\/i)\/i(\/i)z

2,2, 242
Tl 2
(iii) a=1000,r = e
2
The first 3 terms of the GP are1000, 1000 <§>, 1000 <§>

2 4
1000, 1000 (g) ,1000 (ﬁ) = ..1000, 400,160
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3.Ina G.P.729, 243,81, ... ... find t;?
Given : 729, 243,81, ... ... are in G. P.

ty tp U3
a=729

pot 809 1

. 283 273 3
t,=ar"?!

~t, =729 X L -
sty = 3

6
= 729 X (l> 729 L _ 729 X 1
3) =747 %36 T 729

~t,=1
4.Find x sothat x+ 6,x + 12, x + 15 are consecutive terms of a G.P.

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

t, ts x+1 + 15

L= =

tl tz X + + 12

(x+12)2=(x + 6)(x + 15)
x24+ 2(x)(12) + 122 = x%2 + 15x + 6x + 90

A2 +24x +144 = £2 + 21x + 90
24x + 144 = 21x + 90 = 24x — 21x = 90 — 144

—54
3x =—-54 = x = v
~x=-—18
5.Find the number of terms in the following G.P.
i)4,8,16,.....,8192?
t 8 212048 — -
a=4, T=t—2=Z=2,tn=8192 201024 t, = ar”
1 2l 512
r=2 2| 256
t, =8192 = ar™1 =8192 2 128
2l 64
4x2-1=8192 = pn-1 ="8192 2048 o 32
K 2l 16
21 = 2048 = n-1 =11 2l 8
2
n-1=11=n=11+1 Z—Lz
n=114+1=  +n=12 1
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Lt 1 r,
3’9’27’ 772187
1 % 1 43 1
©=3"T17585173
3
1 1
=387 = 97 = 31g7

1 <1>"'1 1 "' -3 Nt 1
— X | = = = — = = | - = —
3 3 2187 3 —2187 3 729

7 = e

n=64+1=>-.n=7

6.In a G.P.the 9" term is 32805 and 6™ term is 1215. Find the 12"
term.
Given : ty = 32805, t, = 1215,¢t,, =?

t, =arn"!
t, = 32805 = a x r°~1 = 32805
a x r® = 32805 _ (1) 1215) 32805
6-1 = 1215 2430
tg = 1215 = aXr°~! = 8505
ar® =1215 ...(2) 8505
3
4r8T 32805 _0
D+@= 7%= T35

r3 =27:1‘3 :33: T:3
Subr=3,in (2) ar® = 1215
1215

ax35=1215 = ax?243 = 1215 = a=— > =a=5

7.Find the 10" term of the G.P.whose 8™ term is 768 and the common
ratio is 2.
Given: tg = 768,17 = 2

27 = 2% x 28
8—1 =16 X 8
tg = 768= a.T = 768 — 128

ax2” =768 = ax 128 =768
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6
128 768
To find t,, 0
t, = ar™1 wherea =6,r = 2
oty = 6% 21071 29 =24x24x2!
— 9 _ =16X%X 16 X2
6 X2 6 X512 — 256 % 2
tio = 3072 =512

8.1f a,b,c are in A.P.then show that 323b 3¢qrein G.P.?
t, t, t
Given: a, b,c are in A.P. e

b—a=c—-b= b+b=c+a
2b=a+c ..(1)
tl t2 t3
To show : 3%,3%,3¢ are in G.P.
t, ty 3%,3°
e = — J—
t, t, 3% 3P
(30)% = 30.3¢ = 32 — gac
L. H.S =32b where: 2b=a+c
= 3%*¢ = R.H.S
~ 3% 3b 3¢ gre in G.P.
9.In a G.P.the product of three consecutive terms is 27 and the sum

57
of the product of two termstaken at a time is7 .Find three terms.

a
Let the 3 consecutive terms of G.P.be ~aar
Product of three terms = 27

a
;xaxar=27 = a3 =27
S = 3 57
Sum of product of terms taken 2 at a time = >
a a 57 a? 57

r " 2 T+ + >

J[1 57 32[}+ +1]_ﬂ 9 1+r2+r| 57
a [;+T'+1]=7 = r r ~ 9 = r

2
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1+r2+r_ \5719:} 1+7r24+r 19 ,
T Tax2 T Ty T T Gritert6=1r

6r:2—13r+6=0
6r2—9r—4r+6=0 = 3r(2r—3)—-22r—-3)=0
2r—-3)3r—-2)=0=2r—-3=0,3r—-2=0

2r =3,3r =2
3 2}
= r=-= 2
[T 2 " 73 BX= =2
] 3 a 3
Lfa=3,r=§then the three terms are—,a,ar
3 3 9
_—E, 3,3<§>,.... = 2,3,5,___
’ 2
ifa=3,r= §then the three terms are 5 3,2

10. Aman 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 %
n =5 years

A:P(1+Wro)n

=60,000( 1+ > = 60,000 X 105)°
o 100/ 100
= 60,000 x (1.05)%

Taking log on both side
logA =10g[60,000 x (1.05)°]
= log 60,000 + 5log(1.05)]

) 10g60,000 = 4.7782
= 4.7782 + 0.1060 510g(1.05) = 0.1060

= 5.8842 5.8842

A = antilog 5.8842 _
Antilog 5.8842 = 76,000
= 76,000

~ Rs.76,600 will be his salary after S5years
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11. Sivamani is attending an interview for a job and the company
gave two of fers to him Of fer A:Rs.20,000 to start with followed by
a guranteed annual increase of 6% for the first5 years Of fer
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 4" year with
respect tothe of fers A and B?
Offer A: P = Rs.20,000, r=6%

n = 3(in the 4™ year)

A=P(1+Wr0)n

3 3
6 106
= 20,000 <1 +_100> = 20,000 <m>

= 20,000(1.06)3
Taking log on both side
logA =10g[20,000 x (1.06)3]

= 1og 20,000 + 3log(1.06)= 4.3010 + 0.0759 10g20,000 = 4.3010
= 43769 3log(1.06) = 0.0759

A = antilog 4.3769 = 23,820 4.3769
~ His salary is in the 4™"year = Rs. 23,820.\ antilog 43769 = 23820

Of fer B: P = Rs.22,000, r=3%
n = 3 (in the 4" year)

A=P(1+T?O)n

3 3
3 103
= 22,000 (1 +—100> = 22,000 (W)

= 22,000 x (1.03)3
Taking log on both side
logA = 10g[22,000 x (1.03)3]

=10g 22,000 + 3 log(1.03) 10g22,000 = 4.3424

= 43424 + 0.0384 310g(1.03) = 0.0384
= 4.3808 = 4.3808

A = antilog 4.3808 antilog 4.3808 = 24040
= 24040

~ His salary is in the 4" year = Rs. 24,040.
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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 x?=¢ x y*=¢ x z¢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)
=q+d-a-2d = b—c=-d

c—a=\a+2d—\a: c—a=2d
a—b=a-(a+d)
=\§l—\(l—d = a—-b=-d
X,y,Zare three consecutive terms of G.P. x,xr,xrz,
To Prove: xP=¢ x y¢=% x z¢7b =1
L.H.S=xbP"¢xycaxzab
= ()7 IX (xr) 24 X (x1?)™?% = x4 x x2¢ x r2d x x~4 x r=2d
— xy—d+2d-d y p2d-2d = xOx 1% =1 x1
=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, .....
Given: G.P.is 1,—3,9,—27,.....
a=1,¢t,=1,t,=-3

_ a(l1—1r")
lfT‘<1,5n=? wheren = 8
5_1(1—(—3)8) 1-6561

T 1-(-3 T 1+3

_ 0980 _ 640
_4-_

o 518 = _1640
Example 2.47:Find the first term of G.P.in which S; = 4095 and r = 4

Given: S, =4095, r=4>1 [ a(r™ — 1)]
Sg = 4095 "1
a(r™ —-1)
r—1
a(4® — 1)
4—-1

r—1

= 4095 wheren=6andr =4

— 4095 = a(4096 —1)
4-1

= 4095
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4095
¥=4O95 = q = 4095 X

Here first terma = 3

1
Example 2.49: Find the sumof 3+1+5+ -+

3
a=3,r=2=1
t, 3
1
r=3
a
S°°=1—r
3 3 3
=T 173-1 72
3 3 3
_3x3> 2
2
- 9
5w =5

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

_t,_006 006x100 _6 A _

"Tt T 06 06x100 60 10
r=20.1
a
The sum of infinite terms in G.P.is S, = 1—~

0.6 0.6
1-0.1 799

Ser =

Example 2.48: How many terms of the series 1+ 4 + 16 + --- make

the sum 1365?

ven: 14 4 + 16 + - -
le(;n_1+ +16+ - [Snza(%ll)} 44096
I 4 1024

n __

S, =135 = 1@ -n_ 1D .04 256
4—1 3 4 64
An — 1 = 1365 x 3 =4" = 4095 + 1 4 16
4" = 4096 4 4
4n=46:>.'.n=6 1

Example 2.50: Find the rational form of the number 0.6666 ...
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0.6 x10 -6 2

~09x10 9 3
Thus the rational number equivalent of 0.6666 ...is 3

Example 2.51: Find the sumof n terms of the series 5+ 55 + 555 + ---

S, =5+ 55+555 + --tonterms
=5(1+11+111 +--- ton terms)

5
=3 (9499 +999 + ---to n terms)

5
=3 [(10—-1) + (100 — 1) + (1000 — 1) + ---to n terms]
5
=9 [1\0 +100 + 1000 +---nterms + (=1—1—1...ton terms)]
100
Which areinG.Pa=10, r =E =10>1
5la(r™—1) 5[10(10™ — 1)
‘6[?“_")] —5[ 0-1
5[10(10™ — 1)
"9 9 "
_ 50(10" — 1) 5n
- 81 9

Example 2.52: Find the least positive integer n such that
1+6+6%+--+ 6" >5000.
1+6+6*++6"= 5 >5000

6
a=1r=-
6>i / 6% = 36 \
r =
63=36x 6= 216
a(r™—1) .
n= r>1 6* = 216 X6 = 1296
. 6° = 1296 X 6= 7776
g M- 61 65 = 7776 X 6
n - 6—1 n - 5 k = 46656 /
6" —1
Sn>5000:> 5/>5000 = 6" —1> 25000

6" > 25001 Since, 6> = 7776

6°= 46656 = -~n==6
The least positive value of nis 6 suchthat1+ 6+ 62 +---4+ 6™ > 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 S, = 7875
Since he saved half as much money as every year he saved in the previous

year. 1
r—2<1
S¢ = 7875
a(l1—r")
SnZ?,lfT<1 wheren=6andr =4

Se = — = 7875 = :
1-5 1-3
1 63
a(11 64)=7875 = a(?4)=7875
2 2
2
axax1—7875 a><3—2—7875
—8—7”5125
a=¥8ﬂ = a=125%x32
63
-
a = 4000

The amount saved in the first year is Rs.4000

9 27
1. Find the sum of first n terms of the G.P. (i) 5’_3’3'_E
t, —
Cl—5,T'—t1=>T'=?<1
a(l—7r"
S ( ),r<1
1_
_(-3.)" —(-3.)"
B L G/ I e /1),
Sp =5X 3 Sp =5X 3
1-(73) 145
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ii) Find the sum of first nterms of the G.P.is 256,64,16, ...... ...

_ 956 b _64=> _1<1
Ty T 256 T Ty
a(l1—-r")

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

t, 15
a=5r=_— =>r=—= r=3>1
ty 5
n==~6
a(r™—1
Sn=%,ifr>1
. 364
b5, =0T 50290 o 5728
3-1 6 3-1 )
S, = 5 X 364
. S, = 1820

3. Find the first termof the G.P.whose common ratio 5 and whose
sumto first 6 terms is 46872

Given: r=5>1,5 = 46872
w1 6 5><5><5><52>5<5;<5§
Sp=——ifr>1 =2 XX
1—r = 625 x 25 = 15625
n==~6
a(5° — 1) a(56 — 12
— T —46872= 6872
5-1 4/'4 39065 46872
a(56 —1) = 46872 x 4= a(15625 — 1) = 46872 x 4 3906
46872 x4 7812

a(15624) = 46872 X 4= 4 = 7812
15624 —_—
wa=12 3906 0
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4.Find the sum to infinity of (i) 9+3 +1+ ... is a geometric
series

U B
a=3r=y =r=5= r=-<1
S a
=17 ]
S _ S ——9
00_1_1 00_1_1
3 3
9 9 3
S =371 500——2 = Sw =9X5
3 3
)
(ii) 21+ 14 + % F o is a geometric series
2
2r=22 “ 1
a = = = — —_
r tl r 2/1/3 T <
a 21 21
_ = ¢ = = 5 ="
-3 -
21
s, =2t _21x3
o0 1 o —
= 1
3
S, =63

5. Find the first termof aninfinite G.P.is 8 and its sum to infinity

is —then find the common ratio

2
32
Given: a=8,5, = ?,r =7
a 32
S = = N
S 3

® 1-r
T = 32(1-1)
—— = = 3201-1) =24

32 -32r =24 = —-32r=24-32

~32r =<8 = r:;’%:) .'.r=%
4
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6. Find the sumto nterms of the series: (i) 0.4 +0.04 + 0.004 + --- to

n terms
0.4+044 +0.444 + ---to n terms

4 44 444 1 11 111
=E+W+W+ ..nterms :4[ﬁ+ﬁ+m+ ..n terms
419 99 999
=§[E+m+m+ ...nterms]
4 1 1 1
=§[<1_E>+<1_1—00>+<1_m>+ ...nterms]
4] 1 1 1
=3 (1+1+1+---+nterms)—<E+m+m+---+nterms>‘
4] 1 1 1
=3 (1+1+1+---+nterms)—E<1+E+m+~-+nterms>]
1 n
4 1 1X(1_(ﬁ)> a=lr=-—<1 _al—rm)
5| 10X 1_i 10 "o 1-r
10
1\™] 1\™\]
_4 _ix<1_(ﬁ) ) 4 n_ix(l_(To) )
9 10~ 10—1 9" " 10 9
i 10 | 10 |
4] 1 10 1\" 4 1 1\"\]
=575 () )| =3l () )

ii)3+33+333+ ---uptonterms

S, =3+33+333 +---tonterms
=3(1+11+111 +--- ton terms)

3
=3 (9 +99 + 999 + ---to n terms)
1
=3 [(10-1) + (100 — 1) + (1000 — 1) + --- to n terms]
1
=3 [19 +100 + 1000 + - nterms + (-1-1—1..ton terms)]
100 a(r"—1)
WhichareinG.Pa:10,r=W:10>1 [Sn=ﬁ,lf r >1)
1la@™—-1) 1[10(10™ — 1
=—[(—+(—n)]=_ (o -1y
3] r—1 3 10-1
1[10(10™ — 1) 10 n
» BR|TE 9 TATY RIS S5 050G
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7.Find the sumof the Geometric series3+ 6+ 12+ ........+1536

Given: G.P.is3+6+ 12+ ...+ 1536
t 6
a=3,r=—2 =r== = r=2>1
t, 3
t, = 1536 = qar™ 1 = 1536

1536 °12
3x2"1=1536= 2n"l=——0

_3_
2n—1 =512=> 2n—1=29
n—-1=9=>n=9+1

g - a(r"—-1) | o1
neor—1 T

3(21° — 1) 3(1024 — 1)
~S10= o1 = S10= 1

S;p =3x1023 = S, =3069

8. Kumar writes a letter to four of his friends.He asks each one of
them to copy the letter to four dif ferent 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 8"set of the letters is mailed.

The numbers of mails delivered are 4,4 X 4,4 X 4 X 4, ...

4,16, 64, ..........8Mset of letters
Each mail cost Rs.2

. The total costis (4x2) +(16x2) +(64%x2) + ........8"set

8+324+28+ ... 8th set is a G.P.

ty 32
a=8r=—==r=— = r=4>1
tq 8

n =28
a(r*—=1) 8(48 -1)
- 9 — - @ @7
— Jifr>1 Sg 11
8(48 -1) 8(65536 — 1)
= = =
8 4 -1 S 3

21845
8 X 65535

58=7:> Sg = 8 X 21845

Sg = 174760
Amount spent on postage Rs.174760.

Sn
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10 13
19 X 20 X39 _ 19 10 x 13
0 3

= 2470
(ii) 52 + 10% + 152 + ....+1052

nn+1)2n+1
124224324+ - 4n?= ( ) )

6
= 524102 +152 + ...+105%2 = 52 (12 +22 + 32 + .....+21?)
7 11
_ 25{21 (21+1)(2><21+1)J _ 25[ 21 x 22 X 43}
6 5 3

=25 X7 X 11 x43
= 82775
iii) 152+ 16% +17% + ...+ 28?2
=(12+22432+ ...+282)— (12422 + 32 + ..+ 14?)

n(n+1)(2n + 1)}
6

[12+22+32+---+n2 =

=[28 (28 +1)(2 x 28 + 1)} _[14 (14 + 1) (2 x 14 + 1)}
6 6

{% X 29 X”D/q _{/14 X A5 X 29} =14 %29 X19 =7 x 5 x 29
~6_3 ~6_3

= 7714 —1015 = 6699

Example 2.57: Find the sumof ()13 + 23 +33 + ..+ 163
(i)9% + 103 + ...+ 213

O 3 3 3 3
(D13+23+334+ ..+16 n(n+1)r

13+23+33+--~+n3=[ 3

_ [16(16“&2 :[ 16 x 17} ’

2 7

= (8%x17)* = (136)2 = 18496
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(ii) 93 + 103 + ...+ 213
93 +10% + ..+213 = (13423 + .. +213)— (13423 + ..+ 83)

d 2 2
_| 21 (21+1ﬂ _[8 (8+1} 13423433 4. 4n%=

n(n+ 1) 2
2

S 2 2

- 11 2 4 2 2 2
— Zl—X/Z’Z} _[/gx 9} =[21>< 1]] —[4><9]

-z z 2 _p2 =( +b)(a—b)]
=:231]2—[36]2 C —

= (231 4+ 36)(231 —36) = 267 x 195

= 52065
Example 2.58: If1+2+ 3+ -+ n = 666 then find n.
Given : 142+ 3+ +n = 666 [1+2+3+...+n="("+1)}
nn+1) 2
—— =666 = n(n+1) =2 x 666 + X
2 4 =1332 = n? = 1A 1%
n°+n= = n“+n—-1332 =0 _36 37
(n+37)(n—36) = 0= n+37=0n-36=0 2| 1332
n = —37 is not natural number. 2l 666
Hence n= 36 3| 333
3| 111
37
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)6%+7%+8%+ ..+ 212
(vi) 103+ 113 + 123 + ...+ 203 (wii)1+3+5+ ... + 71

D1+2+3+ .. 460 —
30 [1+2+3+---+n= > }
60 (60+1) 60 x61
= , — s
1830 30 X 61
=30 x61 = —30
180

1830
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ii)3+6+9+ ... + 96

n(n+1)
14243+ +n=— "
34649+ ... +96=3(1+2+3+

|

2
...... +32)
s ><[32 (32 + 1)}

2

16 144
3 X32 X 33 144
— — =3 X 16X 33 —1584
= 1584
iii)51+524+53+ ...... + 92

51+ 52+ 53+

92 (92+1)  50(50 +1)(

n(n+1)]
1+42+3+--+n= .
2 2 L 2
46 25
9z x93 50 x 51 46 x 93 25 X 51
— T x 9= @s xs)
=4278 — 1275 = 3003 46 X 93 25 X 51
138 25
414 125
278 1275

iv)1+4+9+16+

S

— 124224 32 4+ 4152 KZ=n(n+1)(2n+1)

5 8 6
15 (15 (2x15+1) 15x16 x 31 \k=1
B +1) 6 B ~6 3~
=5x8x%x31=40x31= 1240
V) 6%+ 7%+ 8% + ..+ 212
[12+22+32+m+n2_n(n+1)(2n+1)}
62 +7% 4+ 8%+ ...+ 212 ~ 6
= (1P 422+ 32+ .. +212) — (12 422 + 32 + ..+ 52)
21 (21 (2x21+1)  5(G+1D(@2x5+1)
= + 1) 6 6 )
7 11 43 X 77
_ AZAXZZX43 5 X6 X 11 T 301
6 3 6 301
= (7 X 11X 43)— (5x 11)=77%x43— 55 3311

= 3311 = 55 = 3256

_48x33
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vi) 103 + 113 + 123 + ...+ 203

=(13+23+ ... +203)— (13 +23+ .....4+9%)
2 2
_(20 (20 J__ 9 (9 R 4_3_[n(n+1)2
\ tl) +21) = 2
~ 10 2 5 2 2
(ze\xzq [9 x\roJ 21 x 21 45 X 45
- - 21 1225
- & 2 180
_ 2 _ 2 - -
=(210)* —(45) 441 2025
= 44100 — 2025
= 42075
i) 1+3+5+ ... 71 l+a
HOLEI4S ot a5t r1=(29)
Take a=1,d=3-1=2,1=171
1+3+5 71= 7141y’
+34+54 +71=|—; m
2 36X36
g\zz , 216 3
=(§> = (36) 10 8
2143454 .4+ 71 =129 1296
2If1+2+3+ ... + k =325, then find 13+ 23 +33 + ....... + k3
Given: 1+ 2+3+ ..+ k =325
ke + 1) 325 X 325
— — =325 1625
2 1650
k(k +1)
13+23+33+...+k3=[—2J 975
_ (325)2 105625
213+ 23 +33 + .+ k3 =105625 2| 44100
BIf13+234+33 4+ ... + k3 = 44100, then find 2| 22050
1+2+3+ ... + k. 5| 11025
; . 3 3 3 3 P
Given: 1° + 2 +32+ ...... + k° = 44100 sl 2205
k(k+1) k(k + 1
<T> =44100=>¥=1/44100 3| 441
3| 147
k(k +1 _k(k-i—l)
¥=210 [1+2+3+ ...... k=" 71 49

A1+ 2434 Yk =210 7
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V44100 = V2X2X 5X 5X 3X 3X 7X 7
~— ~—r ~—_ ~—r

= 2 X 5 X3 X7
= 10 x 21 = 210

4.How many terms of the series 13 + 23 + 33 + ---should be taken to

get.the sugn 14::}00?3 . ol 14400
Given: 1° 42 +5; + + k° = 14400 2_7200
<—k(k i 1)> = 14400 23600
k(kz 5 2| 1800
+ 900
—— =420 = k? + k = 240 §W
k% +k—240 = 0= (k+ 16)(k —15) =0 3|_225
k—15=0,k+16 =0 3|75
k =15k =—16 Butk # —16 525
5

~ k=15

V1440 —\/2x2>< 2X2X2X2X3X3X5X5
~~—7 ~—7 S~~— ~_“

= 2 X 2 X2 X3 X5
= 8 X15 = 120

5.The sumof the squares of the first n natural numbers is 285, while
the sumoftheir cubes is 2025. Find the values of n.
Given: sum of the squares of first "n" natural numbers = 285
12 +22 432 ...+ n? =285
nn+102n +1)
6
Sum of their cubes = 2025

=285 ..(1)

13 +23+33+.-4+n3%=2025

(@) = 2025 = @ﬂ/m

n(n+ 1)

2/»45 = n(n+1) =90

subn(n+ 1) =90 in (1) n(n+ D@n + 1) _
6
4599’><(2n+1)_285 _ /ig 2n+1 sac
63 T3 T
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285 15) 285 (19

135
] J— = =
2Zn=19-1 2n =18 135

o

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

nn+1)2n+1
12+ 224324+ 4n? = ( it )

6
o It'sarea = 102 + 112 + 122 + ... 4242

=(12+224+32+ ... +242) — (12 +224+32 4+ ... +92)
2424+ D2x24+1)  9(9+D2x9+1)

- 6 B 6

4 3 5
_Mx25x49 9 x 10 x 19
6 64

=4xX25%x49 —3x5x%x19
= 4900 — 285= 4615 cm?

7.Find the sum of the series to (23 — 13) + (4° - 3%) + (63— 53) + ..+
up to nterms

(iD)n terms (ii) 8 terms
Let S, =(23-13)+(43-33)+(63-5)+ ...... + upto n terms
=3+43+63+ ........ nterms) — (13 +33 +53 + ... + n terms)

=Y @ =Y @n-1 [[(va?~b* = (=) (a? +ab+ b))
L ! [(: (a — b)2= (a? — 2ab + b?))]

- Z[(Zn)3 —(@2n-1?
1

= Z[(Z«n —2n+1)4n? +2n(2n - 1) + 2n — 1)?]

n

n
— > [4n?2+4n? —2n+4n? —4n+ 1] = ) [12n? —6n + 1]
1 1
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=122n2—62n+21

_ 10 [n(n+ 1)6(2n + 1)] _ 6’n(n2+ 1)] i

2

2 1
=n(n+1) [%—§+n

=nn+1)[22n+1) —-3] +n
=m?+n)4n+2-3]+n

=m*+n)[4n—1] +n
=4n3 +4n* —n®> —n+n

= 4n3 + 3n?

[ =S, =4n® + 3n2]
ii) whenn =28

Sg = 4(8%) +3(82)

= 4(512) + 3(64)
= 2048 + 192 = 2240
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ALGEBRA
EXERCISE 3.1

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
Age of father = 6 X son's age
X =6y - (D

After 6years father's age x + 6 and son's y + 6
After 6years age of father = 4 X son's age
6 =4y +6) (2
sub x = 6yin(2) 6y +6 =4(y + 6)
6y +6 =4y +24 = 6y —4y =24 -6

18
2y:18=>y=7=>y=9

suby=9 in (1) x =6(9) = x =54

~son’s age = 9 years and father’s age = 54 years.
Example3.2Solve2x -3y =6, x+y =1
2x—=3y=6..1) andx+y =1 ..(2)
Solve (1) and (2)
(D = 2x—-3y=6
=) ) (—2)
2)X2 = Ix+2y= A
— — - = ——
4 5y =4 y c
Suby=—§in(2)x+y=1
4 5+4
—_ — = — —_ = X = - X =—
X z 1= x 1+5 c
9 4
YT YT TS

Example 3.3 Solve the following system of linear equations in three variables
3x—-2y+z2=2,2x+3y—z2=5Xx+y+z=6.

3x—2y+z=2..(1) 2x+3y—-z=5..2) x+y+z=6..(3)

Solve (1) and (2) Solve (2) and (3) Solve (4) and (5)
3x —2y+z=2

2x+3y-z=5 (4)><4=(20x+4y=28
2x+3y—z=5 xX+ty+z=6 (5 = _3x_+ly(;)11
5x +y=7.:(4) 3x + 4y = 11 ..(5) 17x = 17




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

—17=x—1
=17

Subx=1in(4)5x+y=7
5()+y=7= 5+y=7
y=7-5 = y=2

Subx=1y=2in(3) x+y+z=6

1+24+z=6= 3+z=6

z=6—-—3 = z=3

sx=1y=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 firstand second place finishers, find how many athletes finished in

each place.
Let the number of 1,11 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=2z..(3)
Sub(3)in(1) x+y+z=24
z+z=24

2z =24 = 2:2_24=>z=12

subz=12in3) x+y=z

x+y=12 .. (4)

Subz=12in(2) 5x + 3y+ 12 =56
5 +3y=56—-12 = 5x+3y =44 ..(5)

Solve (5) and (4)
(5) = b5x+
(4)><3=> 3x+Z/y (3)6
2x =8 = x =

Subx=4,z=12in(3)x+y=1z
4+y=12 = y=12-4 = y=38
~. Number of first place finishers is 4

Number of second place finishers is 8
Number of third place finishers is 12

= x=4

N | oo
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System of Linear Equations inThree Variables

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

If you do not obtain a false solution, but obtain an identity,

such as 0 = 0 then the system has infinitely many solutions.

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

Example 3.5Solvex +2y —z=5x—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) Solve (2) and (3) Solve (4) and (5)
X+2y—2z=5 xX—y+z=-2 2%+ =3
X—y+z=-2 +H H = B ) D =)

2 +y = 3..(4) —5x —4y +z =—-11 2x +y =3
6x +3y =9 0=0
+3
2x +y =3..(5)

Here we arrive at an identity 0 =0

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

Example 3.6 Solve3x+y—3z=1;,-2x—-y+2z=1,—x—y+z=2
Let3x+y—3z=1..(1), 2x—-y+2z=1..(2), x—y+z=2..(3)

Solve (1) and (2) Solve (1) and (3) Solve (4) and (5)
3x+y—3z=1 3x+y—-3z=1 ) xX2= (2x(—)22=4
—2x—y+2z=1 —Xx—=y+z=2 5) = _,%x—+22(=_§
x—z=2..(4) 2x —2z = 3...(5) 0=1

Here we arrive at a contradictionas 0 # 1
This means that the system is inconsistent and has no solution.

E le 3.7 Sol ad 1_y 1—Z Zy Z—13
xample 3. ovez— —6+ —7+ ,3+2—
X Yy
2—1—6+1
X y_ 3x —y
5 6—1+1=> =2
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3x —y
=3x—-—y=12 ...(1
" 1=3x =y (D

X _1=24>

2 7

X Z 7x — 2z

—_——— = : — $7 _2 =42...2

S —m=1+2 8 =7 -2z (2)
z 2 3

§+E=13=> Y32 43 =2y +32=78..(3)

Eliminating z from (2) and (3)
(2)x3 = 21x+0y—6z =126
B)x2 = 0x+4y+6z=156
21x + 4y = 282
(Hx4 = 12x — 4y =48
33x=330=>x=¥$
Subx =10in (1) 3(10) —y =12
30-y=12=30-12=y = 18=y = y = 18
Sub x =101in (2) 7(10) — 2z = 42
70 -2z =42 = -2z=42-70= —2z= —28
—28
z=_—2=>z=14
~x =10,y =18,z =14

x =10

1 1 1

E le 3.8 Sol '1+ _'1_1'1 1+4_22
XAMPLe 3. 8 00e oy "4y "3z 4’ x 3y’ x 5y z 15
Let 1: l: l:
p' qr r
The diven equatio z p.a r_1 _4
e given equations are writtenas -+ =3 =, .0 =3
var=22 = p-d 4422
R T A AT

By simplifying we get,

6p+3q—4r 1  6p+3q— 4r

3p =q...(2)

q 32 5p—q+20r 32
—_ = = — = = —
R T 5 154

32
5p—q+ 20re=— = 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 = 3p 4+ 30r = 16 ... (5)

=2
Solve (4) and (5)
(4) = 15p —4r =3
=)_ () (=)
(5) x5 = 15p +150r = 80
—154r = =77
=77 . 1
"TTsa T T2

1
Subr=§in(4)15p—4r=3

1
15p—/4/</§/>=3 =15p—2=3=15p=3+2 =15p =5
B 1

=—$p_—

1
Sub p =3 in(2)3p =q

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+22=5..(1), x-3y+32=2..(2), 2x +3y—z=1..(3)
Solve (1) and (2)
(D = JIx+y+2z=5
(2) x 3 =>(_%x—(+y(_)z(—)6
10y =7x =—1 «.(4)
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Solve (1) and (3), Solve (4) and (5)
1)x2 = 6x+2y+4z=10 4) = 10y —7x = -1
@ OO0 @20 )
(B)x3 = 6x+9y—3z=3 (5) = —-7y+7z=7 .
—7y+72=7 ..(5) 3y=6 = y=5
y=2

Suby=2in(5) —-7(2) +7z=7
—14+7z2=7 =2 7=7+14= 7z =21

= —=2z=3
4=

Suby=2andz=3in(1) 3x+2+4+203) =5
3x+24+6=5=3x+8=5
3x=5-18
3x=—3=>x=?=>x=—1
sx=-1Ly=2,z=3

1.Solve the following system of linear equations in three variables
(Dx+y+z=52x—y+z=9x—2y+3z=16

Let x+y+z=5..(1), 2x —y4+2z=9..(2),x— 2y +3z=16...(3)

Solve (1) and (2) Solve (2) and (3)
x+y+z=5 (2)xX2 = 4x—-2y+2z=18
2x—y+z=9 (3) = (_)x (—+22y(-l_-)3z (=_)16
3x +2z =14...(4) 3x —z = 2(5)

Solve (4) and (5)
4) = 3x+2z=14
5 = Hh =Y
32:12=>Z:1—32=> z=4
Subz=4in(4) 3x+2z =14

3x+2(4) =14 =3x+8=14 =>3x =14 -8 = 3x =6

=— = x=2
XT3

Subx=2andz=4in(1) x+y+z=5

2+y+4=5
6+y=5=y=5—-6=>y=-1

nx=2y=-1z=4
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1 2 1 1 2 3
(i) ——=4+4=0-——+1=0; - +— =14
x y y z z x

1 2+4-—0 1 1 1+1—0 2 2+3—14 3
x5 —---();E =0..(2) —+-=14..03)

Let lza,lzb’1=c

X y A

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 ..03)

Solve (1) and (2) Solve (3) and (4)
(D = a—2b+0c =—-4 (3 > 3a+2c=14
(2)x2 = 0a+2b—2c = -2 (4) = a—2c=-6
a—2c=-6..(4) 4a =8 = q =
a=2

Suba=2in(1) 2—-2b=—-4
—2b=—-4-2 = -2b=-6

bz_—6=>b=3

Subb=3in(2) 3—c=-1

—c=—-1-3= —c=—4=c=4
1, 1
a=_= x =3
b=—=3 =y= 1
1,
c=—= z=7
_1 _1 _1
TV T3 T,
3y
(ut)x+20=?+10:22+5=110—(y+z)
3
x+20=—y+10

2
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3 3
x=7y+10—20 . x=7y—1o (D

2z+5=110—-(y + 2)
2z+5=110-y —z

y=110—-z—-5-2z

y =105-3z ...(2)
Sub (2) in (1)
=3(1052— 32)_10 =>x:3152_92—10
315 -9z — 20
R —
~315-92—-20=4z-30 = 315-20+4+30=4z+9z

325 =13z =>Z=31i35 = z=25

X

= 2x=315-9z-120

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 systemof
equations (i) x+2y—-z=6;-3x—2y+5z=-12;x—2z=3

x+2y-z=6..(1),-3x—2y+52=-12...(2) ,x — 2z=3...(3)

Solve (1) and (2) Solve (3) and (4)
1 = x+2y—-z=6 B) = x-2z=3
(2) = -3x—-2y+5z=-12 (4) =>—-x+2z=-3
~2x+ 42 =6 0=0

—x+2z=-3 ..(4)
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= —%
2y+z=3(-x+1) = 2y+z=-3x+3=3x+2y+z=3..(1)
—x+3y—z=-4..(2)

1 1
3x+2y+z=—§ = 2X3x+2X2y+2Xz=2X—=

2
6x+4y+2z=—1..(3)
Solve (1) and (2) Solve (2) and (3)
(D) = 3x+2y+z=3
(2) — —Xx+3y—z=-4
=—1..(4
2% + 5y L..(4) 4x + 10y = —9...(5)
Solve (4)and (5)
4)x2 =4x+10y =-2

() () (+)
(5) = 4x +10y = —

0=7
This is contradiction.The system of equation is inconsistent
and has no solution.

G )y+z z+x x+y
iii 3 =3

y%;—x = 3(y+2) =4(z+x) > 3y+3z=4z+ 4x

2)x2 = —-2x+6y—2z=-8
(3) = 6x+4y+2z=-1

;X+y+z=27

0=4z+4x —3y — 3z =>4x—3y+z=()...(1)

z + X +y
< = 2(z+x)=3(x+y) = 2z+ 2x =3x +3y
%2 Y

0=3x+3y—2z—-2x= x+3y—-22=0..(2)
x+y+z=27 ..(3)

Solve (1) and (2) Solve (2) and (3)
(D = 4x—-3y+z=0 (3)x3=3x+3y+3z=81
(2) = x+3y—-2z=0 2) ﬁ(—) (ggl (E)z _(O)
5 —z=0 ..(4) 2% +57 = 81 ... (5)
Solve (4) and (5)

(5) = 2x+5z=81
(4)X5= 25x—-5z=0

27 81 —81$x_3
x = =>x—27

Subx=3in(4)5(3)—z=0
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15—-z=0=> —z=-15= z=15
Sub x = 3,z=15in (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 bey

Let Vani's grand father's age be z.

x+y+z
3/=-r53 =x+y+z=159 ..(1)
Xy 3x +4y + 6z _
IS AT = = 3x +4y+6z=780..(2
4+3+2 65 —— 65 = 3x T4y +6z (2)

x—4)4=z—4= 4x—16=2z—-4
dx —z=—-4+16 = 4x—2z=12..(3)
Solve (1) and (3)

(1) X4 = 4x+ 4y + 4z = 636

&  ="uPu, 9,

4y + 5z = 624 ...(4)
Solve (2) and (3)

Solve (4) and (5)

(2) x4 =>(})2x(f)16y(t)242_= 3120 (5) =16y + 27z = 3084
(B)X3= 12x+0y —3z (=)36 (4) x 4 =>(12>y(+ 202 < 9496
16y + 27z = 3084 ... (5) 7z = 588

588

2:7 = z =84
Subz=841in(3) 4x — 84 = 12 9%
4x =12+ 84 = 4x =96 =>x=7=> x =24
Subx=24,z=84in(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)
xX+2y=1z
x+2y—z=0..(3)
Solve (1) and (3)
(D = x+y+z=11
3) = x+2y—z=0

2x+3y =11 ..(4)
Solve (2) and (3)

2) = 499x + 40y — 95z = —46

IO
(3) X 95 = 95x + 190y — 95z = 0

404x — 150y = —46 ...(5)
Solve (4) and (5)
(4) x50 = 100x + 150y = 550
(5) — 404x — 150y = —46

%x=50/4=>x=1

Sub x = 11in (4)
2(D)+3y=11 = 2+3y =11

3y =11 -2 =>3y=9=>y=2 = y=3
Subx=1,y=3in(1)

1+3+z=11

4+z=11=2z=11-4 = z=7

- The numberisx =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 3105.When first 2 sorts are interchanged in
their numbers its value will be increased by X20.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)

(1) X5 = 5x+5y+5z=60

= B = G
(3) =10x + 5y + 20z = 125

—5x — 15z = —45 .. (4)
Solve (2) and (3)

2)= 5x + 10y + 20z = 105
=) = ) =)
(3) x2 = 10x + 10y + 40z = 250

15y +20z =85 .. (5)
Solve (4) and (5)

(4) x 3 = —15y — 45z = —135

(5) = 15y + 20z =85

—2‘3z=56=>z=2

Sub z = 2in (5)
15y + 20(2) =85 = 15y +40 =85

45
15y =85—-40= 15y =45 = y=1c = y=3

Suby=3,z=2in(1)
x+34+2=12
x+5=12=>x=12-5 = x=7

~. The solutions are the number of X5 are 7
the number of 10 are 3
the number of X20 are 2
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Exercise 3.2

Example 3.10 Find the GCD of the polynomials x3 + x*> — x + 2
and 2x3 — 5x* + 5x — 3

Let f(x) =x3+x?> —x+ 2 and g(x) =2x3 — 5x? + 5x — 3
2

x34x%2—x+2 ?3—5x2+5x—3

B B =
x342x% -2x+4

—7x% +7x =7
—7(x? —x+ 1) — Remainder
X+ 2

x2—x+1| 3 +x>—x+2
GRISIINGY

3 —x%+x
2x%2 — 2%+ 2
= #H =
2x% —2x + 2

0 — Remainder
G.C.Dof f(x) and g(x) = x? —x +1

Example 3.11 Find the GCD of 6x3— 30x? + 60x — 48 and
3x3 —12x%* + 21x — 18
Let f(x) = 6x3—30x2 + 60x — 48
=6(x3 —5x2 4+ 10x —8)=2 x3(x3 —5x2 + 10x — 8)
g(x) = 3x3 — 12x?% + 21x — 18
gx) =3(x3 —4x%+7x — 6)

G.C.D =3 1

x3 — 5x2 4+ 10x — 8 X3 —4x2+7x—6
HH = D
x3 —5x%+ 10x — 8

x% —3x + 2 — Remainder
X —2
x2—3x+2 | x*—5x*+10x —8
ICO I

x3 —3x%+ 2x
—2x% +8x — 8
H =) B

—2x% +6x —4

2x — 4 = 2(x — 2) — Remainder
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x—1
(2

x—2| —3x+2

(=) (+)

x% —2x
—x ¥ 2
+Y (=)
—x+2

0 — Remainder

G.C.Dof f(x),g(x) =3 (x —2)
Example 3.12 Find the LCM of the following
(i) 8x*y?, 48x>*y*

8x*y? =2 x/2/x 2/x(x*)x(y? 2| 48
48x2y*=2 x 2/ x 2 x 6 x(x®x(y* Zzzfz
LCM=2x2X%X2xx*xy*x6 6

L.C.M =48 x x*x y*
(ii) (5x — 10), (5x2 — 20)
5x—10=5(x—-2)=5 xX(x —2)
5x2—20=5(x?—-4)=5(x*>-2?)=5x(x—-2) x(x+ 2)
LCM=5x((x—-2)x(x+2)
L.C.M =5(x—-2)(x +2)
(ii) (x*— 1), (x> —2x + 1)
xt—1=G22 -1 = (2 + D2 - D=2 + D(x + D(x — 1)

x2=2x+1 =(x—-Dkx-1D=KC-1?2 + X
LeM=0Gx-1D2xx2+1D)x (x+1) —2A1
LCM=ux?+Dkx+1D(x-1)2 -1 -1

(iv) x3-27,(x —3)%,x2—-9
x3—=27=x3-33=(x—-3)(x?*+3x+9)

x2—-9=x2-32=(x+3)(x—-13) [a® — b® = (a — b)(a® + ab + b2)]

(x—3)2=(x-3)2

LCM=(kx-3)2xx%?2+3x+4+9) x(x+23)
L.CM=(x-3)2(x+3)(x?+3x+9)

1.Find the GCD of the given polynomials
(Dx*+3x3—x—3,x3+x%2—-5x+3

Let f(x) =x*+3x3 —x —3and g(x) =x3 + x? —5x + 3
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X+ 2

X3 4+ x2 —5x +3 | ¥*+ 3x3 +0x —x—3
(= )( )3 (
x*+ x
2x3+ 5x% —4x —3
OGO CO N C
2x3+2x2 —10x + 6
3x2 + 6x — 9 — Remainder

X

x—1

x2 +2x —3| x*+x*—-5x+3
CONG NG
x3 +2x%—3x

—x?% —2x+3

(+) ) (&

—x*—2x+3

0 — Remainder

G.C.D of f(x) and g(x) = x*> + 2x — 3
(i) x* -1, 23 —11x*+x - 11
Let f(x) =x*—1and g(x) = x3 — 11x? + x — 11
x + 11

3 —11x?+x—11 | 2*4+0x3+0x2+0x—-1

) H O (+)

xt—11x3 + x —11x
11x3 —x2 +11x — 1

CORNED) (—) ()
11x3 — 121x% + 11x — 121

120x2% + 120 = 120(x%? + 1) # 0 — Remainder

x—11

x2+1| x®—11x% 4 x—-11
=) (=)
X3 +x

—11x%2—-11

(COENED

—11x%—11

0 — Remainder

G.C.D=x*+1
(iii) 3x* + 6x3 — 12x% — 24x, 4x* + 14x3 + 8x% — 8x

Let f(x) = 3x* + 6x3 — 12x% — 24x = 3(x* + 2x3 — 4x? — 8x)
g(x) = 4x* + 14x3 + 8x? — 8x = 2(2x* + 7x3 + 4x? — 4x)
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2

2x% + 7x3 + 4x?% — 4x
FEHE B @D

2x% + 4x3 — 8x% — 16x

3x3 + 12x2% + 12x = 3(x3 + 4x2l+ 4x)

x* 4+ 2x3 — 4x?% — 8x

xX—2 Remainder
(x‘)* + 2x3 — 4x% — 8x
=) (=) (™)
x* 4+ 4x3 + 4x?
—2x3 — 8x% — 8x
+) (¥ )
—2x3 —8x?% — 8x

0 — Remainder

x3 +4x?% + 4x

G.C.D = x(x3 + 4x? + 4x)
(iv) 3x3 +3x2+3x+3, 6x3+12x%+ 6x+ 12
Let f(x) =3x3 +3x*+3x+3=3)(x3 +x?> +x+ 1)
g(x) = 6x3 +12x2 + 6x + 12 = 6(x* + 2x% + x + 2)
=2X3)(x3+2x%+x+2)

G.C.D
=3
3d+xt+x+1

x2+1+#0
x+1
X2+ 1| %P +x2+x+1
('-3)(—)
x° + X
x®+1
=) =)
x2 +1
0 — Remainder

G.C.D =3(x?+1)
2.Find the LCM of the given expressions.
(i) 4x%y, 8x3y?
4x%y =2 x 2 xxx(y
8x3yt=2 x 2 x 2 Xx3x(y?
LCM=2x2xx3xy2x2
L.C.M =8xx3xy?
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(ii) —9a®b?,12a%b?c
—9a3b? =(=3)%3)x'a3 X b2
12a%b?%c =2 %/3 x(2)x a? X b2X ¢
LC.M=3xa3xh?x—-3x2X2Xc
LC.M=-36xa3xb?xc

(iii) 16m,—12m?n?, 8n?
lém =(2)x(2 % 2/x 2 X'm
—12m?n? =—-2/%/'2 x 3 x m? Xn?
8n? =(2)x/2 X 2)x(n?
LCM=2xX2X2xXm?xn?x—2X3
L.C.M = —48 X m? X n?

(iv) p?—-3p+2,p*—4 + 9
p>=3p+2=(p-2(@-1 —3A2
pP—4=p*-22=(p—-2)(p+2) _o 1

LCM=(p-2)(p-1(p+2)

(v) 2x%2 — 5x — 3,4x2%2 — 36 _-I_S/\X

2x2—5x—-3=(x-3)2x+ 1) 1x
4x%2 —36 = 4(x2 — 9) = 4(x* — 32) =4(x — 3)(x + 3) T’)‘Cz W
LCM=(-3x2x+1) x(x+3) x4
LCM=4x+3)(x—3)2x+1)
(vi) (222 - 3xy)2, (4x — 6y)3,8x3 — 27y3
(2x2% — 3xy)? =x? (2x — 3y)?
(4x — 6y)3= 23(2x — 3y)3
8x3 — 27y3 = (2x)% — (3y)3= (2x — 3y)[(2x)2 + (2x) (By) + (3y)?]
= (2x — 3y)(4x? + 6xy + 9y?)
L.C.M = (2x —3y)3 x x% X 23 X (4x2 + 6xy + 9y?)
L.C.M = 8x%2(2x — 3y)3(4x? + 6xy + 9y?)

la® — b3 =(a—b)(a® + ab + b?)|
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Exercise 3.3

1.Find the L.C.M and G.C.D for the following and verify that
f(x)xgx)=LCMXG.C.D.

(i) 21x%y,35xy?
Let f(x) =21x2y =3 X7 X x%2Xy
g(x) =35xy? =7X5xxXy?
G.C.D =7xy
L.C.M = 7 x x2x y2x 3 x 5= 105x2y?
LC.MXG.C.D=f(x)xg(x)
105x%y? X 7xy = 21x%y x 35xy?
735x3y3 = 735x3y3
Hence verified
@) (x*-1)(x+1D,(x*+1) @® — b= (a—b)(a’ +ab + b?)
Let f() = (x* =D+ D = (x = D2 +x+ D (x + 1)
g0 =P +D =G+ D —x+1)
G.C.D=x+1 la® + b3 = (a + b) (a® — ab + b?)|

LCM=(x+1D)x-D&*+x+D)x*—-—x+1)

LC.MXG.C.D = f(x) xg(x)
x+DE+Dx-D?+x+D(x*—x+D=0G3-Dx+1D x(x3+1)
C+DE+ D& —x+Dx—Dx2+x+D =3 -Dx+D x(x3+1)

+DEE+DOE D= +DO3-1D3+1)
Hence verified
2. Find the LCM of each pair of the following polynomials
(i) a’? + 4a—12,a®> — 5a + 6 whose GCD isa— 2
Let f(x)=a?’+4a—12=(a+ 6)(a—2)
gx)=a*-5a+6 =(a—3)(a—2)
G.C.D=a-2 6 —2
LC.MXG.C.D = f(x) xg(x)
f)x glx) (a+6)(a—2) x(a—3)a=2) —5 6
G.C.D (a—2)
=(a+6)(a-2)(a—13)
L.CM=(a-2)(a—3)(a+6)

+ X
4A—12

LC.M=
-3 =2
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(ii) x* — 27a3x, (x — 3a) 2 whose GCD is (x — 3a)
Let f(x) = x* —27a’x = x(x3 — 27a3) = x[x3 — (3a)3]
= x(x — 3a)[x?* + (x)(3a) + (3a)?]
= x(x —3a) (x? + 3ax + 9a?)
g(x) = (x —3a)? la® — b® = (a — b)(a® + ab + b?)|
G.C.D =(x — 3a)
LCMXG.C.D=f(x)xg(x) = LC.M=

f(x) x g(x)
G.C.D
LCM = x(x—3a) (x? + 3ax +9a?) x (x — 3a)?
(x—3a)
= x(x —3a)?(x? + 3ax + 9a?)
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(x* — x3)
g(x) =8(x* —3x3 + 2x?)

LCM= 24x3(x — D(x - 2) 4
Cf)xglx)  12(x* —x3) x8(x* — 3x% + 2x?)
GCD="—""m = 224x3(x — D(x — 2)
+ X
_ 4X £30c=1) xx2(x2 —3x + 2) —3/\2
A3 e=T1)(x — 2) -1 =2
_AX x?e=2)(x—1) _ 4x2(x — 1)
(e=12)

i) (x3 + ¥3), (x* + x2y% + y*) whose LCM is (x3 + y3)(x2% + xy + y?)
Let f(x) = (x3 +y3) and g(x) = (x* + x%y? + y*)
LEM= (x3+y3)(x* +xy +y?)

) x g(x)
G.C.D —LC,—M

B4y x (et + x2y2 + y?) (& —xy +y) P+ xy+y?)
By +xy+y2) T G2 +xyF7y2)

G.C.D = x? —xy +y?
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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) |a®—-10a*+11a+70| a—-7 |a*—12a+35
(id) (x? +y?) (x?—y?) (x* —y9)
(x* + x2y2 +y%) (x2 4+ y2—xy)

() L.C.M=a3—-10a? + 11a + 70
G.C.D=a-7

p(x) = a? —12a + 35
p(x) X q(x) = L.C.M XG.C.D = q(x) =

3 _ 2 _
:(a 10a? + 11la + 70) X (a — 7) 211 —10 11 70

L.C.M XG.C.D
p(x)

a? —12a + 35
_(a-7(a?-3a—-10)x(a—7) 0 7 -21-70
B a? — 12a + 35 1 -3 -10 [0
(@=-7N@*-3a-10x@-7 (g2—-3q-10)(a— Dla—=7
B a? — 12a + 35 = (@ —5) (a7
_ (a+2)@—5a -7 N . s y
(e=5) —1%35 —s/\—u

cqx)y=(a+2)(a-7)
(ii)
LCM=x*+y)x*+x%?y2+y*) and G.C.D = (x?> — y?)

q(x) = (* —y")(* +y* —xy) L.C.M X G.C.D
p(x) X q(x) = L.C.M X G.C.D = p(x) = 7 ()

—5 —7 +2 -5

2+ yH)(x*+x%2y2 +y*) x (2?2 —y?)
i =y (% + y2 —xy)
_ G2 4+52) (2 =3y + y2) (22 + xy + y2) > —=y?)
4y =y Ny = )

p(x) =

=%+ xy+y?)
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Exercise 3.4

Example 3.13 Reduce therational expressions to its lowest form

x=-3 . x*-16
() — (i) — 2 _ p2 _
x2—9 7 x2+8x+16 a’—b*=(a+b)(a—Db)
05— =9 =y 3
x°—9 =(x+3)(x-3)
x—=3 x—3 1
x2-9  (x+3)(x—3) x+3
. x*-16
W) gxt 16
x%2 —16 = x2 —42 a’?—-b?=(a+b)(a—Db)
=x+4)(x—4) x +
x24+8x+16 = (x +4)(x+4) 16/\8
x?—16 - 4 4
x2+8x+16  (x+4)(x+4)
_x—4
Cx+4
Example 3.14 Find the excluded values of the following expressions
(i )(_)x+10 (i) 7p + 2 (iid) X
any)- (g gy i13p+5 0 241
~x+10
D—3
x
o x+10 ]
The expresion ax S undefined when 8x =0 or x = 0.
Hence the excluded value is 0.
. 7p + 2
(i) o
8p~+13p +5
7p + 2

The expresion is undefined when 8p? +13p +5=0

8p2+ 13p +5
. s y
l.e(8p+5)(p+1)=():>8p+5=0,p_l_l\:DJ 15/\40
et 5y ey
-5 _
P=g .Hence the excluded value is Y and — 1. 8%2 /8%2
X
(éii) x2+1

Here x? = 0 for all x. Hence,x?> + 1 # 0 for any x.

Therefore,there can be no real excluded values for the given rational
X

x2+1

expression
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1.Reduce each of the following rational expressions to its
lowest form.

X2 —1 a? — b2 =(a+b)(a—Db)
(l)x2+x

x2 —1 =x2_12=(x+1)(x—1)

¥ -1 (D -1) _x-1

X2 tx xCe+1) Cx

X +
(ii)xzz_11x+18 X2 —11x+18 = (x— 9 (x — 2) 18 11
x-—4x +4 9
x2—11x +18 (x—9)(x=2)
—4td " -DE-2). X +
=x—9 x2—4x+4=(x—-2)(x—2) 4/\_4
x—2 -2 =2
o 9x?+81x
(i) x3 + 8x% — 9x X +
9x% + 81x = 9x(x +9) _9/\8

x3 +8x2%—9x = x(x? +8x —9)
=x(x+9)(x —1)

9x? + 81x Pe(x+9) 9
x3+8x2-9x  xlx+9D(x—-1) x-1
-3 40
(w) p p—

— 24p? + 64p X +
A

p2—3p—40 =(p-8)({p+)5)

-8 5
2p3 — 24p? + 64p = 2p(p? — 12p + 32)
=2p(p -8 (-4 N
p’=3p—40  (p=8)(p+5) 3X2/\—12
2p3 —24p* +64p  2p(p=B)(p+ 4)
-8 -4
_ pt 5
T 2p(p—-9)

2.Find the excluded values,if any of the following expressions.

(l)
—25 a?—b?2=(a+b)(a—b)
The expresswn is undefined when y? — 25 =0

y2—-25=0= y*-52=0=(y+5(y -5 =0
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y+5=0,y—-5=0

y = _5) y= 5
~ The excluded values are 5,—5

t X +

() G—er 7%
t2—5t+6 6/\_5

The expression is undefined when t?> — 5t + 6 = 0 3 _y
(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

. x*+6x+8
(iii)) ————=
x24+x-2 x +
x2+6x+8 =(x+4)(x+2) 8/\6
x2+x—-2=(x+2)(x—-1) 4 2
x2+6x+8_(x+4)(7r+~2) _, xX*+6x+8 x+4 X +
x2+x—-2  G+2)(x—1) x2+x—-2 x-—1 _2/\1
The expression is not defined when x —1 =10 2 1

x—1=0=x=1
~ The excluded values is 1
_ x3 —27
(iv) x3 + x2 — 6x

la® — b3 = (a — b) (a? + ab + b?)|

X3—27=x3—33
a3_b3

= (x—-3)(x%+3x+9) X +
(a—b) (@*+ab+b?) _6/\ 1
x3+x?—6x =x(x>+x—6) 3 -2
=x(x +3)(x—2)
x3 —27 (x—3)(x2+3x+9)
B xr—6x  x(x+3)(x—2)
This expresion is not defined when x(x +3)(x —2) = 0
x=0,x+3=0x—2=0
x=0x=-3,x=2
~ The excluded values are 0,—3, 2
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Exercise 3.5
Example 3.15: ()Multiply: — by 222 (i) Multiply: ~-2o by *. 1
xample 3.15: (i ulpy.gy2 yx5 (ii) ultiply: ——— by — 433

_ _ x3 27y
(i) Multiply: 97 by ey

(i) Multiply: ~—— by >~
i) Multiply:——— by —3

x4b2xxz—l_x4><b2x(x+1)(x—1)_x4(x+1)
x—1" a*h3  x-=1 a4><b3b T a%b

Example 3.16 Find
14x* 7x  _x*—-16 x—4 __ _16x*—2x—3 8x*+11x+3

@ y +3y4 (&) x+4 +x+4( )32 2x—1  3x2—11x— 4

14x*  7x a’—b*=(a+b)(a—Db)
3)’

2/1/4x4x ?y"y

7 ><777 = 6x3y3

x*—16 x—4

x+4 x+4

x?—16 = x2—42= (x + 4)(x — 4)

x? —16 x+4 (x+4)(x— )XA+4_

)

(id)

x+4 x—4  x+a i
16x* —2x -3 8x*+11x+3 + X + X
(iii) + _ _
3x2—2x—1 3x%—11x—4 /\1—48 Al—3
3 6x  =8x 1x —3X
16x%2 —2x =3 =(8x +3)(2x — 1)
16x*  16x% 3x? 3%
v 8x 2Xx X X
wl =Bx+1Dx—-1)
+ X + X
B + 11x 113 = (8x +3)(x + 1) 11/\24 ‘11/¥_12
3x lgy  lx —wx
342 - 11x =4 = (3x + 1)(x — 4) 8x2  ga? W A
x x x

16x%2 —2x—3 8x%2+11x+3 16x2—2x—3x3x2—11x—4
3x —2x—1'3 —11x — 4 3x2—-2x-—1 8x2 +11x +3
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8x+3)2x—1) Bx+1)(x—4)
Bx+D(x—1) Bx+3)(x+1)

_x-DHx-4)  2x* —8x—x+4 2x*—-9x+4

T (x—-D(x+1) x2 —1 o x2-—1
1.Simplify
4Ax*y 6xz3} _p?—-10p+21 p*+p-—-12 583 6t— 12
W5 Xg0yr W=7 o3z =g > 1ot
4x’y 6xz3
(i) X
2z2  20y*
A/x/ff b/xz/” 3x3z
27 /ZO;,V4 5y3
s 7" + X +
_p*—10p+21 pi+p-—12 X
(id) X - 21/ \-10 12 1
p—7 (p—3)
-7 -3 4 -3

p?—10p+21=({p—-7(p—3)
p?+p—12 =(p+4H(P-3)

p?—10p+21 p?+p—12 _ =7 P=23) (p+4)(494)

p—7 X (p—3)2 p=7 M)Z =Pt
5¢3 6t—-12
(i) =8> 1ot e
53 6t—12 52 6(t=2) 3¢2
a—8 " 10t  4t-2) 100 4
2.Simplify -
@ x+4 9x% — 16y? b x3 —y3 x% +2xy + y?

X
3x+4yx2x2+3x—20 " 3x%2 + 9xy + 6y? x?2 —y?
x+4 9x% — 16y>

: 2 _ p2 _

D5y 4y “ 22+ 3x- 20 @’ = b*=(a+b)a=b) , x
3 —40

9x% — 16y? = (3x)% — (4y)? = (3x + 4y)(3x — 4y) /\

sy s

2@0 = (2x —5)(x +4) 22 292
X X

x+4 9x? —16y? x+4 y 3x +4y)(3x —4y) 3x—4y

3x + 4y “2x?+3x—20" 3x+4y " (2x—5)(x+4)  2x-5

. x3 —y3 x% +2xy + y?

(ii)

X
3x2 + 9xy + 6y2 x% — y?

138
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x3_3’3=§3__b;’3 a®>— b3 =(a—->b)(a?+ ab + b?)
= (x =y)(x*+xy +y?)

(a—b) (@®*+ab+b?)
3x2+ 9xy + 6y2 =3(x% +3xy +2y?2)=3 (x +2y)(x + y) 2/\3

x2+2xy+y* =(x+ +
x?—y? = (agi yﬁix— y;]) a’ - b*=(a+b)(a-b)
x*+2xy +y?  e=y)(x® +xy+y?) e Gety)

X3 —y3
3x2 +9xy + 6y2 T2 —y2 3(x + 2y)e+y) @FF/}GX—/)’)
_x + xy + y?
 3(x+2y)

3.simplify () 2Lt 3e+3 @ +6ats
Stmplfy () a6 “5a2— 35a— 50
b* + 3b — 28 b* — 49 e )x+2 x> —x—6
: iii -~

WD ab+4 “bZ—5b—_14 12y2
o 12t —22t+8 3t>+2t-8
(iv) + 7

3t 2t2 + 4t

()Za +5a+3  a*+6a+5 n y + %
3a2+7a+6 —5a2— 35a — 50 5/\6 7/\12
3d  '2a  3d  ‘aa

W=(2a+3)(a+l)
w o X

a’+7a+6=2a+3)(a+2) a
a?+6a+5=(a+1)(a+5) X + X +
—5a% — 35a — 50 = —5(a? + 7a + 10) 5A 6 1% 7
1 5 2 5

= —5(a+2)(a+5)
2a2+5a+3_ a’?+6a+5 _2a2+5a+3x—5a2—35a—50
" —5a2 —-35a—50 2a’2+7a+6 a2 +6a+5

2a2+7a+ 6
B 2a‘+3)(a+1')>< 5(a+2}€a’-|fS)_ .
 Qa+3)a+2)" (a+ia¥’5)
_b%2+3b-28 b% — 49
(i) — +— X + X
b +4b+4 ~ b2 —5b — 14 ‘28A3 4A4
2 _ — —
I;Ziilz)+i8 EZ+2EZ¢2 7 .
- a2 —b%=(a+b)(a—b)

b?—49=p2-72=(b+7)(b—-7) x n
b2 —5b —14 = (b +2)(b—7) —14/\—5
2 -7
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b>+3b—28  b*—49 _b2+3b—28xb2—5b—14
b2+4b+4 ~ b2—5b—14 b2+ 4b+ 4 b2 — 49

(b —4)(b -|-7)X(u+2)€b/7) b—4
T+ +2) B+ NB=7) b+2

x+2 x2-x-6

(iii) 1 + 12y? y N
x?—x—6=(x+2)(x—3) _6/\ -1
x+2 x>?—x—-6 x+2 12y2 2 -3

- = X
4y 12y?2 4y x> —-x—6

x+2 1252 3Y 3y
= X =

—4&y G+F2)(x—3) x-3
12t - 22t +8 3t* +2t-8

(iv) 3t T 282 + 4t
12t% — 22t + 8= 2(6t% — 11t + 4)
25 ‘11/\ /\—24
=22t -1)(3t —4) —17;:{/?/ TLgr —4r
3t?+2t —8= (3t — 4)(t +2) 6t Gt 3t* I/Z/
N S 2t 3t t Xt

2t% +4t = 2t(t +2)
12t —22t +8 3t>+2t—8 12t>—22t +8  2t*>+4t

- = X
3t 2t% + 4t 3t 3t?2 +2t—8
_2t-DEt—4) o 2t(t+2)  42t-1)
B 3t (Bt=4a)(t+2) 3
il _a*+3a-4 dve a’+2a-8 dth l
Af x = 3gz_3 AMdy=5 35— fm e value of x*y~2

_a*+3a—4 X4 +
X =302 -3 /\3

a? +3a—4=(a—1)(a+4) -1 4
36> -3 =3@*-1)=3(a%-1%) =3(a+1)(a—1)
_ (a—=1(a+4) e a+4
3(a+ 1)(a=1) 3(a+1)
_a*+2a-—8 » L x +
Y= 2a2—2a—4 _SAZ —ZA -1
a’?+2a—8=(a—-2)(a+4) -2 4 -2 1

202 -2a—-4=2@*—-a-2) =2(a=-2)(a+1)
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(a=2)(a+4) N a+4

Y= 2@=-2@+) YT 2+
(a+4)2 (a+4)? 1
L2 L_*¥_9@+1D?_9@+D? _9 _1 4
Y y2z  (a+4)? (a+4)2 1 971
4(a+1)? 4la+12 4
4
2,-2 — _

5.1f a polynomial p(x) = x* — 5x — 14 is divided by another
x—17

polynomial q(x) we get , find q(x).
X+ 2 X +
p) _x—7 _ x*-5x—14 x-7 _14A_5
q(x) x+2 q(x) x+2 ) g

e = g =G+ (eTDT=aT+2ab b

q(x) =x% +2(2)x + 22
q(x) = x? + 4x + 4 is another polynomial
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Exercise 3.6

x2+20x+36 x*+12x+4
x2—3x—28 x2-3x-28

x>+ 20x+36 x*>+12x +4 x?+20x +36—(x2+12x + 4)

Example 3.17: Find

x2—_3x—28 x2—3x—28 X2 — 3y — 28
X2 +20x +36—x%*—12x — 4
N x2 —3x— 28 N %
_ Bx+32 _3//\\—28
x+4)(x—7) 4 =7
_ 8(x+4) 8
(x+4)(x—-7) x-—7
E le 3.18: Simpli + 1 !
xample 3.18:Simplify < o 6T —3x 12 x _8x+ 15
B 1 N 1 1 + X + X
~x2—-5x+6 x2—-3x+2 x2—-8x+15 —5/\+6 —3/\+2
B 1 s 1 1 -2 -3 1 =2
T x-2x -3 (-Dx-20 (x-3)(x-5) N o
=D -5 +& -3)x -5 —(x-D(x—-2) —8 +15
x—Dx—-2)(x—3)(x—-5) -3 -

5
_x2—5x—x+5+x2—5x—3x+15 —(x2—2x—x+2) + X
- (x—Dx—=2)(x=3)(x—=5) —1%/\18

X2 —5x —X+5+x%2—-5x—3x+15—x2+2x+4—2 -9 -2
B G—Dx-2x-3)(x-5

B x?—11x + 18 (x—9(x—2)

T - Dx-2Dx-3)x=5  (x-—Dx-2(x-3)(x-5)
x—9

T G-Dx-3)x-5)

x4 x(1-x), x+2 x—-1, . x3 P
1. Simplify (i) ~—2 T x_2 (u)x+3+x—2(m)x—y+y—x

xlx+1) x(1-x)
() +
xX—2 x—2
x(x+ 1 +x(1 —x) A tx+x—A 2x
x—2 - x—2 Cx—=2
A X+t2 x-—1
(u)x+3+x—2
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(x+2)(x—2)+ (x—1(x+3)

_ a’?—b?>=(a+b)(a—Db)
(x+3)(x—2)
(P =-22)+x*4+3x—x—3  x*—4+x*+2x—-3  2x*+2x—7
Bl (x +3)(x —2) e +3E-2 (o +) (-2
o XD y®
(lu)x_y+y_x
3 y3 3 y3  x3—y3
= + = — =
x—y —-(-y) x-y x-y x-y
2 2
_ =y +xy +y?) =x2+xy+y2[a3—b3=(a—b)(a2+ab+b2)J
] o @2x+1D)(x—-2) (2x*-5x+2),. . 4x x+1
2. Simplify (i) P — po (u)xz—l_x—l
o Qx+1Dx—-2) (2x%2-5x+2)
l J—
x—4 xX—4
(x+D(x—-2) (@x?—-5x+2) 2x?—4x+x—2—(2x* —5x+2)
x—4 x—4 N x— 4
_2x2—3x—2-—2x2+5x—2
B x —4
_2x—4_2(x—2)
T x—4 x—4
. 4x x+1
(u)xz—l_x—l
4x x+1 4x x+1 [az—b2=(a+b)(a—b)‘

x2—12 x—1 =(x+ Dx—-1) x—-1

(a+ b)? = a? + 2ab + b?

4 — e+ D+ 1)
T (x+DE -1

4x — (x + 1)? _4x—(x2+2x+ 12)
“G+DG-D G+DE-D

+ X
4x —x*—2x—1 —x*+2x—1 —2/\1
T o x+1Dkx-1D  x+Dx-1 -1 -1

_—(x2—2x+1)_—(x—1)(x—1)_—(x—1)_1—x
S x4+ Dx-1D x+DE=1D (x+1  1+4x

3 Subtract 1 2x3 +x% +3
. Subtrac x2+2from (%2 1 2)2
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2x3+x%+3 1 2x¥4+x*+3-(x*+2)
(x2+2)2  x2+4+2 (x2 4+ 2)2
23 ExF+3=at -2 2x3 +1
- (x2 +2)2 - (x2+2)?

4. Which rational expression should be subtracted from

x2+6x+8t . 3
x3+ 8 0g¢ x2-2x+4

a®+ b3 =(a+b)(a?— ab + b?)

x?+6x+8 3 (x+2)(x+4)_ 3 N y
x3 +8 x2=2x+4 T 43423 x2—2x+4 6/\8
B (x+2)(x+4) 3 2 4
T (e +2)(x2—2x+22) x2-2x+4
B (x+2)(x+4) 3
T +2D)(x2—2x+4) x2—-2x+4
. x+4 3 x+4-3
Cx2—-2x+4 x2—-2x+4 x2-2x+4
o x+1
x?—2x+4
. A_2x+1B_2x—1 o 1 2B
A= B =1 /M a2
1 261 2B P
A-B A2-B2 A-B (A+B)(A-B) = b"=(a+h)a=b)]
_ A+B-2B A=B 1
" (A+B)(A-B) (A+B(@A—=B) A+B
1 1 B 1
A+B_2x+1+2x—1_ 2x+1D2x+1D) +2x—1DR2x -1
2x —1 " 2x+ 1
x—-1D2x+1)
1 _ 1 _ 1
T x+ D2+ Qx—12% 0 20202+ 12 2[4x2 +1]
(ZX)Z _ 12 4x2 —1 4x2 -1
4x? —1 (a+b)?> +(a—b)? = 2(a? + b?)
~ 2[4x? + 1]
erfae_t g__1 tht(A+B)2+(A—B)2_2(x2+1)
If T x+1 0 x4 Provetna A~ B T x(x +1)2

A+ B)?+(A—-B)?
L.H.S=( ) +( )
A—+~B
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|(a + b)? +(a —b)? = 2(a® + b?)|

2(42 + B?) , .. _B ox 1
= _  =2(A +B)><Z WhereA_x+1'B_x+1

4
B
- 1
2<x)2+ L0 1 (Ve Y S S (W
= X = —
x+1 x+1 d (x+1D2 (x+D2| «x

[ x?+1 1_2(x2+1)_
[(x +1)2 XJ_C Cx(x+ D2

7.Parineeds 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?

=2 R.H.S

Time taken by Pari to complete a work = 4 hrs. 5)12 (2
~ Pari's 1 hour work = y %
Time taken by Yuvan to complete thf same work = 6 hrs. ; L 12 2
~ Yuvan's 1 hour work = Z [g hrs = g X 6())

: : : _(1 1y _3+2 _ 5
(Par'l+Yuvan)sldayswork—[z+g]_ = =

2
Both Pari and Yuvan will complete the workin = 2% hrs

= 2 hrs 24 min.

8.Iniya bought 50 kg of fruits consisting of apples and bananas.
She paid twice as muchper kg for the apple as she did for the
banana.lIf Iniya bought X 1800 worth of apples and X 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 = X 1800 = weight X price per kg of apple = 1800
1800
x X price per kg of apple = 1800 = Price per kg of apple =

Iniya bought bananas = X 600 = weight X price per kg of bananas = 600
. 600
y X price per kg ofbananas = 600 = Price per kg of bananas =—

Given : Price per kg for the apple = twice the price per kg of bananas

3
1800 600
X y Xy 3
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2x

suby=?in(1)x+y = 50
5
r X g I = 2250 = 5x=150
3 3 3
150 %°
X =— =| x =30

2x
subx =30 in(Z)y=?

y=2><330 = y=2x%x10 =| y=20

= She bought 30 kg of apple & 20 kg of banana.
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Exercise 3.7
Example 3.19 Find the square root of the following expressions
144a8b1? 16
81flzg4h14

(i) 256(x — a)q(x — b)*(x — c)1°(x — d)?9 (ii)
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(i) 256(x — a)®(x — b)*(x — c)16(x — d)?°
= 1/256(x — a)8(x — b)*(x — ¢)16(x — d)?2°
=/2Xx2%x2%x2Xx2x2Xx2%x2X(x—a)8 x (x—b)*x (x — )16 X (x — d)?2°
=2X2X2x2x(x—a)*x(x—b)*x(x—c)8x(x—d)'°

= 16(x — a)*(x — b)*(x — c)®(x — d)*°|
= 16|(x — @) *(x — b)2(x — ¢)8(x — d) 9| 1256 =2 X 2X2X2X2X2X2X2|

. 144a8b'? 16
(ii)
81f12g4h14
144a8b1? 16 12 X 12 X a® x b1? x c16
| 81f12g*h1t T | 9x 9 X f12 x g* x h1*
4
_ |12a*b®c®|  121a*b®c®| 4|a*b®c®
o 9f6g2h’ - /93/f6g2h7 3 f6g2h7

Example 3.20 Find the square root of the following expressions
(i) 16x% +9y? — 24xy +24x — 18y + 9
(i) (6x%*+x—1)(3x2 +2x —1)(2x% + 3x+ 1)
(iii) [VI5x2 + (V3 + v10)x + v2|[V5x2 + (2V5 + 1) x + 2]
[V3x% + (V2 + 2v3)x + 2V2]

()16x% + 9y? — 24xy + 24x— 18y + 9

J16x2 +9y2 — 24xy + 24x — 18y + 9

=/ (40)% + (=3y)% + (3)% + 2(4x)(=3y) + 2(=3y)(3) + 2(4x)(3)
a’?> +(=b)?* +c* +2a(-b) +2(-b)c) +2(c)a

=/ (4x — 3y + 3)% = |4x — 3y + 3|
(a—=b+c)?

(iD)(6x%+x—1)(3x2 + 2x — 1)(2x%2 +3x + 1)

6x2+x—1=0CBx—-1)2x+ 1) + X +
—3
3x24+2x—1=Bx —1)(x+1) » %1—6 2/\

2x24+3x+1=2x+D(x+1)

V6xz +x—1DBx2+2x —1D(2x2 +3x + 1) 3% 2 x x ¥
+

=JBx—1DRx+DBx —Dx+D2x+ D(x+ 1) %;(

=|(Bx — 1)(2x + 1)(x + 1) BERNE P
2x2 2xt




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

(iid) [V15x2% + (V3 +V10)x + V2|[V5x2 + (2V5 + 1) x + 2]
[V3x%+ (V2 + 2v3)x + 2V2]

let us factorize the polynomials
VI5x? + (V34 VI0)x + VZ = VI5x2 +3x +VI0x +2
= V5V3x? + V3x + V5V2x +V2
= V3x(V5x + 1) + v2(V5x + 1)
= (\/gx + 1)(\/§x + \/2)
V5x2 + (25 + 1)x + 2 = V5% 4—Y2\/§x/+x+2
=V5x(x+2)+ 1(x +2)

= (V5x + 1) (x +2)
V3x2 + (V2 +2v3)x + 22 = V3x? + V2x + 2V3x + 2V2
—x(\/—x+\/—)+2(\/_x+\/_)
—(\/_x+\/_)(x+2)
[V15x2 + (V3 +v10)x + V2] [V5x2 + (2V5 + 1) x + 2]
zj [V3x2 + (VZ + 2V3)x + 2V2]

= (B + ) (V3x +V2) (VB + 1)x + D (Vax +VE) (x +2)
= | (V5x + 1) (V3x +V2) (x + 2)|

1.Find the square root of the following rational expressions.

e )400x4y12216 ) 7x% +2V14x + 2 Gid) 121(a + b)8(x + y)8(b — c)8
D00x8yiz2 ‘W11 W G- 0%a= b 2B - 0?2
XXt 1
(i) 4_00x4y12216
100x8y*z*
_|400x*ytzz16 120 X 20 X x* X y12 X 716
| 100x8y4z+ [ 10 X 10 X x8 X y* X z*
_ 20x?y°z®|  201x*y°z® x2y678
10x*y2z2|  10|x*y2z2| = ©|y4y2,2

L 7x% +2V14x + 2
e [m+2\/_4x+2_(\/7x)+2xx/7xxf+(\f)1

x*—5x+7¢ a’? + 2ab + b2

2 16
- (VT ++2)°
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\/7x2 + 2+/14x + 2
= 2
1 1 1 1 1 1
X2 —=x +-— __ = 2 _ Z -
2 16 x2 2x+16 (x) 2><x><4+(4>
a? — 2ab + b
2
V7x+v2)"  N7x+v2 _(, L
(x-32) 3
_ \/7x+\/§

4 \/7x+\/_ \/—x+\/§
‘ 4x—1

4

~[121(a+ b)8(x + y)8(b — )8
(&) 81(b — c)*(a— b)12(b — ¢)*

B 11 x11x(a+b)8x(x+y)8x(b—c)8
|l 9x9Ix(b-c)tx(a—=b)12x (b—c)*

2

11m+bﬂw+y¥£;gﬂ
9(b—-c)2(a—b)e(b—c)?

2.Find the square root of the following
(i) 4x? + 20x + 25 (ii) 9x? — 24xy + 30xz — 40yz + 25z% + 16y?
1 2

(ii)1+-5+ F(iv)(tlxz —9x +2)(7x% — 13x — 2)(28x% —3x — 1)

(v) | 2 2. 1 1) (Bt axt2) (o 4 x 2

v X 6 X zx X 3x 3 X

(i) 4x% 4+ 20x + 25
= Jax2 + 20x + 25 =V @02+ 2(20)(5) +(5)2 =/ (2x + 5)2

2 2 2

— 2% + 5| a + 2a b + b (a+b)

(ii) 9x% — 24xy + 30xz — 40yz + 25z% + 16y>

o 1n
T 9

(a+b)*(x +y)*(b —c)?
(b —c)?(a—b)°

Vox2 — 24xy + 30xz — 40yz + 2522 + 16y°?

= (3%)2 + (=4y)2 + (52)% + 2(3x)(—4y) + 2(—4y)(52) + 2(52)(3x)
az +(=bh)? +¢2 +2a(-b)  +2(-b)(c) +2()a
=/ (3x — 4y + 52)% = |3x — 4y + 57
(a—b+c)?

1 2
(iii) 1 +F +F
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1 L (1), 2 1\
a? + b?> + 2ab (a + b)?
= |1 + —3
X
(iv)(4x? — 9x + 2)(7x% — 13x — 2)(28x% — 3x — 1)
+ X
4x2 —9x + 2 =(4x — 1)(x — 2) —9 3 +
7x?>—13x —2 =(7x + 1)(x — 2) _{x —23, _1%&14
28x2 —3x — 1 =(7x + 1)(4x — 1) g —X i
X X 7x 7x”
X

Ox +2)(7x%2 —13x —2)(28x%2 —3x — 1)

V (4x? — +
=J(x—Dx—2)(7x + D(x —2)(7x + ) (4x — 1) _V\ e
=|((4x — D(x— 2)(7x + 1)| 1ﬂ Tl
28x% 282
17 3 4 11 7x 4x
W (2x2+—x+1||zx2+4x+2|( 522 +—x+2
6 2 3 3 N y
x2+—x+1 Exz+4x+2 iLx2+2x+2 21/3\72
2 3 3 8%  9x
1Zx% 1247
3 x 4 x

3x2+8x+ 4

><4x2 +11x + 6>
2

12x2 + 17x+ 6 (

&
-

E

+ X

12x2 +17x + 6 =(3x + 2)(4x + 3) 8/2\12
3x2+ 8x+ 4 =(3x +2)(x +2) 2% 6x
3;‘(2 sz

X X

4x% + 11x + 6 = (4x + 3)(x + 2)

(3x + 2)(4x +3) (Bx+2)(x+2) (4x+3)(x+2)
% 2 % 3

j(Sx + 2)2(4x +3)2(x +2)2 _|Gx+2)(dx +3)(x +2)
6
1

=z |(3x + 2)(4x + 3)(x + 2)|
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Exercise 3.8
Example 3.21: Find the square root of 64x* —16x3 + 17x*> —2x +1
8x?—x+1

8x2| 64x*—16x3+17x*—-2x+1
=)

64x*
16x2 — x —1623 + 17x2
=)
—(t0x3 + x?
2 _ 16x% —2x+ 1
16x“ — 2x +1] e
tox“ —2x +1
0

V64xt —16x3 +17x2 —2x+1 = [8x%2 — x + 1|

Example 3.22: Find the square root of the expression
4x? N 20x 13 30y 9y?

2 xZ
2x Y
~= +5
2x | ax?  20x 30y 9y?
Y| y2 Ty x| x?
)
4x?
ir
20x
4x — + 13
—~ +5 y
y =) =)
20x
—+ 25
30y 9y?
—12-
X
2x 3y
B X
30 9y?
4x 3y | —12-22 422
—+10 —— X x?
y X H ) =
30 9y?2
_1p .2 LZ
X
0
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2x 3
__|_5 — _y
y X

y: oy x = x?

4x2  20x 30 9y 2
] RO

Example 3.23: If 9x* + 12x3 + 28x? + ax + b is a perfect square,
find the values of a and b.

3x2+2x + 4

3x2| 9x* +12x3+28x%+ax +b
(-

9x*
6x7 + 2x 123 + 28x2
=) )
12x3 + 4x?
6x% + 4x + 4 24x% +ax+b

24x* 4+ 16x + 16
0

=) = )
a—16=0,b—16=0
a=16,b =16

Since the given polynomials is a perfect square.
~a=16and b= 16

1.Find the square root of the following polynomials by division
method.(i) x* —12x3 +42x* —36x+ 9

(ii) 37x%2 —28x3 + 4x* +42x+ 9

(iii) 16x* + 8x% + 1 (iv) 121x* — 198x3 — 183x?% + 216x + 144

(D) x*—12x3 +42x%2 - 36x+9
x?—6x+3

x2 | ¥*—12x3 +42x* —36x +9
)
X
— 12x3 + 42x2
2x% — 6x (+) (=)
— 12x3 + 36x2
(6)x2 -3 (+)9
2x%2—12x+3 6x2— 36x + 9
0

Vaxt —12x3 + 42x2 —36x + 9 = |x2 — 6x + 3|
(ii) 37x%2 —28x3 + 4x* + 42x+ 9
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2x%2 —7x—3

ox2| 4x* —28x% + 37x% +42x + 9
( )24
—28x3 + 37x2
w = Tx f )
—28x3 4+ 49x?2
—12x% + 42 9
4x% —14x — 3 +) (-)
— + 42x +9
0

V37x2 — 28x3 + 4x4 + 42x +9 = |2x2 — 7x — 3|
(iii) 16x* + 8x2 + 1
4x? +1

42 (16 *+0x%+8x* +0x +1
x4

5 / 8x?2
8x- +1 (=) (=)
2+1

0

V16x* +8x2 +1 = |4x2 + 1|
(iv) 121x* — 198x3 — 183x2 + 216x + 144
11x% — 9x — 12
11x2| 121x* —198x3 — 183x2 + 216x + 144
A

(_

121x*
2 —198x3 — 183x2
22x O9x (_;/)Z =)
—198x3 + 81x?
—264x% + 216x 4
22x% —18x — 12 (+) (= )
—26 + 216x + 144

0
\/121x4 — 198x3 — 183x2 + 216x + 144 = |11x? — 9x — 12|

x? 10x 10y y?

2.Find th t th ion — — +27 ——2 42
ind the square root of the expression )2 < T
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__5_|_X
X
x| x* 10x 10 2
x| 2 tox o 10y 2
y| y? y X x2
(+)
b2
2
10x
X . R
Y /7 =
10x
——+25
10y y?
2 _jo+2 2-— v 3
y X X X
= =
10 2
, A7
X X
0
x2 10x 10 2 |x
- 2 __y+y__ __5+X
y? X 2y x

3.Find the values of aand b if the following polynomials are
perfect squares

(i) 4x* —12x3 +37x% + bx + a (ii) ax* + bx3® + 361x% + 220x + 100
(i) 4x* —12x3 +37x2+bx + a
2x%>—3x+ 7

2x2%| 4x* —12x3 4+ 37x*+bx +a
(-)

4x*
4x? — 3x —12x3 + 37x2
)/ =
— 123 + 9x2 a—49 =0,b+42=0
4x%2 —6x+ 7 28x% + bx + a [ a=49,b=—42}

= B )
28x2% — 42x + 49

0
Since the given polynomials is a perfect square.

~a=49and b = —42
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(ii) ax* + bx3 + 361x% +220x + 100
10 + 11x + 12x2

10 100 + 220x + 361x2% + bx3 + ax*
)
00
220x + 361x2
20 + 11x (-) (=)
220x + 121x?2 a—144 =0,
, 240%? + bx® + ax* b—264=0
20 + 22x + 12x ( - O a =144, b = 264
240x2% 4 264x3 + 144
0

Since the given polynomials is a perfect square.

Thus,a = 144 and b = 264

4.Find the values of mandn if the following expressions are

perfect sqaures

13 m
(D) 4w — =+ +—+n()x*-8x*+ mx?+nx + 16
xt x3 x2 x

1 6 13 m
(l)j_ﬁ ?+—+n
x 3
e
Yy
1 1 6 13 m
ol BT R R
)
1
x4
6 13
2 3 T
x2  x (+) (=
I ER
SN
—+—+n
2y T2 x2 X
RGNS
* + 4
x?  x
0

m+12=0n—-4=0=>m=-12,n=-32
Since the given polynomials is a perfect square.
Thus,m = =24 andn =4
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(i) x* —8x3 + mx?* + nx + 16
x?—4x+ 4

x2| xF—8x3 +mx?+nx+ 16
Q)

g3 2

922 — dy @ &x (i—)mx

— 8x3 4+ 16x2
(m—-16)x*>+nx + 16

2x%2 —8x + 4 =) ) =)
8x2% — 32x +/16
0

Since the given polynomials is a perfect square.
m—-16—-8=0,n+32=0
m—24=0, n=-32
m = 24
Thus,m = 24 and n = —32
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Exercise 3.9
Example 3.24: Find the zeroes of the quadratic expression:

x? +8x+12
Let p(x) = x*+8x+ 12 = (x +2)(x + 6) 4 X
so the values of x% + 8x + 12 is zero 8/\ 12
whenx+2=0andx+6=0 i.ex=—-2andx = —6 6 2

«. The zeros of x>+ 8x+ 12are —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
gn.)en belm.a.lz 3 1
i)9,14 ii) —35 iii) —5 73
(i) Given: Sum of the roots = 9, Product of the roots = 14
General formof the quadratic equation :
x? — (sum of the roots)x + product of the roots =0

X2 —9%+14 =0

(ii)Given: Sum of the roots = -3 Product of the roots = >
7 5
xz—(—z)x+5: 0 = 2x*+7x+5=0
multiplying both side by 2 1
(iii) Given: Sum of the roots = ——, Product of the roots = ——
3 1 2/ 3 50 1
x*=|—c|x+|-5]=0=10x2-10( == |x + 10( == | = 0
5 2 5 2
multiplying both side by 10 [L. C.Mof 5and 2 = 10]

10x2 +6x—-5=0
Example 3.26: Find the sum and product of the roots for eachof the
following quadratic equations:

(Dx%?+8x—65=0 (ii)2x%+5x+7 =0 (i) kx* — k*x - 2k*
Let a and [ be the roots of the given quadratic equation
(D) x2+8x—65=0
a=1 b=8 ¢c=—65

b
a+B=—E=>a+ﬁ:—§:a+ﬂ:_8

a/)’:% = of =—> = af = =65
Sum of theroots: a + f = —8and Product of theroots:aff = —65
(ii) 2x2+5x+7=0
a=2 b=5c¢c=7
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b 5
+ — _ —_——
atf=-——=a+p 5

Cc
_——_ = i
af " af >

5 7
Sumof theroots: a+ f = —3 and Product of theroots:aff = >

(iii) kx? — k?>x — 2k3

a=k b= —k? c=-2k3 I
b (—k?) (=k?)
a+,8=—a=>a+,8:— 2 = a+f =~ T
a+f=k
— 23 k?

= aff = —2k?

c
af=— = aff = -
a 14

Sum of the roots: a + = k and Product of the roots:aff = —2k?

1. Determine the quadratic equations,whose sum and product of
roots are

O .~ 3 )
H-920 (D34 @) -3,-1>v)-(-2-a) (a+5)?
(i) Given: Sum of the roots = —9, Product of the roots = 20

Quadratic equation : x*> — (sum of the roots)x + product of the roots =0

2= (=9)x+20=0 = x24+9x+20=0

5
(ii) Given:Sum of the roots = 3’ Product of the roots = 4

5
x*—|=z|x+4=0
(3) = 3x2—5x+12=0
multiplying both side by 3

3
(iii) Given: Sum of the roots = =3 Product of the roots = —1

3
x2—<——>x—1 =0
2 = 2x243x—-2=0
multiplying both side by 2
(iv) Given: Sum of the roots = —(2 — a)?, Product of theroots = (a + 5)?
Quadratic equation : x> — (sum of the roots)x + product of the roots = 0
x?—[-2-a)?lx+(@+52?=0=>x>+2-a)?’x+(a+5?=0
= The required equation is x>+ (2 —a)?x+ (a+ 5)2 =0

2.Find the sum and productof the roots for each of the following
quadratic equations.

1
(Dx?% + 3x— 28 = 0 (iD)x% + 3x = 0.(iii) 3 +E =

10
?(iv) 3y’ —y—4=0




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

(D)x*+3x—28=0

Given equationis : x? + 3x —28 =0
a=1 b=3c¢c=-28

b
:-Sumoftheroots=a+[)’=—a=_§
|Sum of the roots = —3|
Productoftheroots=a,8=£=_2_18
a
Product of the roots = —28
ii)x>?+3x=0
a=1 b=3,¢c=0
gt B b 3 3
rath= a 1
c 0
ap =— =— =
B=- =0
Sum of the roots = —3and Product of the roots =0
”_3+1_10
iii) ol
satl 105 = 3a2+a-10=0
a __Za Ch“_\\\a a’+a -
a=3,b=1c=-1
b 1
at+f=——=—=
a
c 4
B=a773

1 4
Sum of the roots = —3 and Product of the roots = — 3

iv)3y2—y—4=0

a=3b= ,c=—4
b 1
o + = — — —
ath a 3
c 4
ap =— = ——
g a 3

1 4
Sum of the roots = §and Product of the roots = — 3

Example 3.27: Solve:2x* — 2V/6x+3 =0
2x% — 246x + 3 = 0 (By splitting the middle term)

2x2 =6x=v6x+3 =0




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

\\/Exx\/fx—\/ix\/?Xx/—\/Zx\EXx+\/§x\/§=0

V2x(V2x —3) = V3(V2x —=v3) =0
(V2x —3)(V2x —+3) =0
V2x —y3=0 orv2x =3 =0

V2x =3 orV2x =+/3
V3

Therefore the Solution is x =—

V2
Example 3.28:Solve:2m? + 19m + 30 = 0

2m? +19m +30=0

2 —
2m? +4m+15m+30=0 30/\19
2m(m+2)+15(m+2) =0

m+2)@2m+15) =0

m+2=0,2m+15=0
m=—-2,2m = —15
15

m=—7

15

Therefore the roots are — 2, -

Example 3.29:Solve x* — 13x* +42 = 0
x*—13x2+42=0

(x?)?2—13x2+42=0 X +
Let x*> =a 42/\_13
a?—-13a+42=0 -7 -6
(a=7(@—-6)=0
(@a-=7)=0,(a—6)=0
a=7,a=6
Since a = x?
x2=7=x=+V7
x2=6=x=+V6
Therefore the roots are x = +V7,+V6

x—1 1
x—l+ X ZZE
X 1 x-—1
Lety=mthen;= 2

Example 3.30: Solve:
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x  x-—1 1 1 5 y2+ 1 .5 X +
=2 - = =7 = = = _

-1 % 22 Y y 2 y 2 4/\—5

2y?2+2=5y = 2y?—-5y+2=0 1 —a

2y2—1y—4y+2=0= yQy—-1)-2Q2y—-1) =0
Qy-1D(y—-2)=0 =>2y—-1=0,y—-2=0

2y =1,y=2
_1
Y72
. _1_ X
pu y—zmy—x_1
1 X % 1
—_ = = - = 2x=x—-1=>2x—x=-1
2 x-1 x—1 2
x=-—1
ty=21i I
puty = my_x—l
X
2 = = =2 = x=2(x—-1)

T x—1 x—1
X=2x—2 = 2x—x=2

x=2
Therefore the roots are x = —1, 2

1.Solve the following quadratic equations by factorization method

i)4x?—7x—-2=0 i)3(p*-6) =p(P+5) ii))Jala—7) =3V2

iv) V2x2 +7x +5V2 =0 v)2x2—x+1=0

(i) 4x% —7x —2=0 8 XAJF
-8 —7

4x2 —8x+x—2=0 =2 4x(x—-2)+1(x—2) =0

(4x+1D(x-2)=0 = 4x+1=0,x—2=0 —8 1

4x=—-1,x=2
1

XZ—Z

1
Rootsare {1,
oots are 4

X +
ii) 3(p* - 6) =p(p +5) -3/ \S
3p? — 18 = p? +5p @9
3p? - 18 —p?—5p =0 = 2p*—5p— 18 =0
202 +4p—9p—18=0= 2p(p+2) —9(p +2) =0
2p—-9p+2)=0=2p—-9=0,p+2=0
2p =9,p =2
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_ 9
P=3
9
Roots are {—, —2}

2
iii) Ja(a—7) = 3v2 X +
—1{/\—7

Jala—7) =32
-9 2

Squaring on both sides

2
(Vala=7) =(3v2)" = ala-7) =9 x2
a2 —-7a=18 = a*—-7a—-18=0
(a—9@+2)=0= a—9=0,a+2=0

a=9,a=-2
Roots are 9,—2

iv)V2x%2 +7x+5V2 =0
V2x2 + 7x+5V2 =0
V2x2 +2x+5x+5V2=0 = ﬁx2+\/§><\/§x/+\5x+5\/§}=0

V2x(x +v2) + 5(x +v2) =0 = (x +v2)(V2x +5) = 0

V2x+5=0,x +vV2=0 x +
V2x = =5,x = —/2 10/\7
5 2 5
X=——=
V2
Root > V2
Sonoots are — — ,—
V2
1 +
v)2x2—x+-=0 X
8 16 -8

1
2x2—x+§=0 = 16x%2—-8x+1=0

(multiplying both side by 8)
16x2 —4x —4x +8=0 = 4x(4x-1D-14x-1) =0

(4x —1)(4x—-1)=0 = 4x—-1=0,4x—1=0

4x=1,4x =1
1

X ==
49

=~ Th ts is—
erootsisy
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2.The number of volley ball that must be scheduled in a league by
2

Gn) =~ ]

once.A league schedules 15 games. How many teams are in the
league?

where each team plays with every other team exactly

2
Gln) == ) %5
X +
n—-n=30= n*-n-30=0 —-30 —1
(n—6)(n+5) =0 [P

n—-6=0n+5=0
n = 6;n = _5
= The number of terms in the league = 6
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EXERCISE 3.11

Example 3.31:Solvex? —3x—-2=0
x2—=3x—-2=0=x%2-3x=2

23+322+32=> 32—2+9
T\ T 2 XT) Ty
3\? 8+9 3\* 17
X —— =—=>x——=
2 4 2

4
3 17=>x_§_+\/17
X—5= 7 2 T 2
3 V17 _ 3 V17
X=gt T
34417 3-V17
YT T 2
Example 3.32: Solve2x*—x—-1=0 -
2x2—x—-1=0 =>x2—j—c—}=0 2=1x}=}
+2 2 2 2 4

16 4 16
2
1 9 1_ 9 _ 1_+3
X=7) T16 T FTaT 16 T ¥ T 1T
1 3 1+3 _1+3 _1—3
x:ZiZ=>x=T=>X— 4 y X = 4
4 _—2=> 1_}
X Z,x_ - ) 2

Example 3.33:Solve x*> + 2x — 2 = 0 by formula method
x24+2x—-2=0
Compare: ax? +bx+c=0
a=1,b=2 ¢c=-2

—b+VbZ —dac _, , .2V’ —4D(ED)

X
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—2++4+8 —2++/12 —2+£vV4Xx3
x = = x=— = X =
2 2 2
-2+ 23 —1++/3
x=_—\/—:x=2(—_\/—) :>X=—1i\/§
2 2
.‘.x=—1+\/§,—1—\/§

Example 3.34: Solve 2x* — 3x — 3 = 0 by formula method
2x2—-3x—3=0
Compare: ax* + bx + ¢ =0
a=2b=-3,c=-3

_h+VB? —dac _, ,_ DI/ -4D)(=3)
= oa 2(2)

_3+V9+24 3++/33
==

X

= Xx = >
3++/33 3-+33
4 4
Example 3.35: Solve 3p? + 2V5-5=0 by formula method
3p2+2V5-5=0
Compare: ax? + bx + ¢ =0

a=3,b=2\/§,c=—5 5
B —2v/5 i\/(Z\/g) — 4(3)(-5)

X

Therefore, x =

—btVb? —4ac _
X = X
2a 2(3)
_2v5 + /(@ x5) + 60 x=—2\/§i\/20+60
X = 6 == 6 ,
—2v/5 £ /80 —2V5 + V16 X 5 ~2V5 45
X = = X = = x =
6 6 63
V5 + 25 —V/5 + 2V5 —V/5 - 2V5 V5 =375
x=—— " T = x= , = X=—,——
3 3 3 3 3
V5

Therefore, x = 3 —/5
Example 3.36:Solve pqx* — (p + q)*x + (p + q)*= 0 by formula method

pgx*— (p+q@)°x+ (@ +q)*=0
Compare: ax? + bx+c¢ =0
a=pq,b=—(p+q?*c=(p+q)>*

b++Vb2— 4ac
2a

X =




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

[+ D £V [-@+ 9)?* — 4(pg)(p + q)?

2(pq)
_ @+’ V@t 9t - 4@ +9)?
2(pg)
_+9)7 iJ ® +@)* [(p + @)% 4pq]
- 2pq
_(+ @’/ (@ + 9)?[p* + 9% + 2pq — 4pq]
2rq
_ 0+ 9’/ @+ 92p? + 92 — 2pq]
2rq
_ e+’ N+ 90 -9 _ @+’ @+@ -9
2pq 2pq
_prt et -9 _p+dlptat(p-q)
- 2pq 2(pq)
_p+dlptatpr—ql @+lp+q—p+4l
2pq ’ Zpq
. _Dpta _ptap+tg
T g zpzwxzq: qa ' p

1.Solve the a following quadratic equations by completing the
square method

i)9x2—12x+4=0

The given equation is 9x?> — 12x +4 =0 4 4 1 2
3 _ —
9x2 — 12x = —4 273%273
~by9
4 y
e 12 A, 44
39 9 Y 73Ty

(erm(eeg ro=en3

~ Solution set x = {2/3 ) 2/3}
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5x+7

. _3 2
ii) ~— 1 x+

7
ii) Given Equation is =3x+2

5x+7=0Bx+2)(x—1)= 5x+7=3x*-3x+ 2x — 2
5x+7=3x2—-x—-2 = 0=3x2-5x—-7—x—2
3x2—6x—9=0
+3 = x2—-2x—-3=0
x?2—2x=3
x2—-2x+1=3+1
(x—1)?=4 =2 x—1=V4 = x—1=42
x—1=2,x—1=-2 =x=2+1,x=-2+1
x=3x=-1
Solution set = {3,—1}
2. Solve the following quadratic equations by formula method
i)2x?—5x+2=0
[) Given equation is 2x2 —5x+ 2 =0
Compare: ax* + bx + ¢ =0
a=2,b=-5c=-2

_—biVh?—dac _, _ —(=9EV(5)-4Q)(=2)

x 2a 2(2)
5++v25—16 54++/9
X = = x =
4 4 . 1
_5%3 _ _5+435-3 82
=T YT 0T, “Tiw,
X = >

iDV2f2—6f+3vV2=0

Given equation is V2f% —6f +3v/2 =10
Compare: ax?> + bx+c¢ =0
a=v2,b=—6,c=3V2

6 J_r\/(—6)2 — 4(V2)(3V2)

—b + Vb2 — 4ac
X = = x =
2a 2(3)
6++/36—12(2) 6 +V36 —24 6++vV12
X = = x = = x=

6 22 2V/2
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3
6+V4 %3 6+23/3 343
= @ @= — — =

* 242 Y g V2
x_3+\/§ 343
V2 V2

iii) 3y% — 20y —23 =0
Given equation is 3y? — 20y — 23 =0

Compare: ax? + bx +c =0 ) 676
a=3b=—-20c=-23 ZL@
—b + Vb7 — 4ac 20+/(=202 —4@3)(=23) 13 169
Y= B 23) 1313
20 +./400 —4(3)(—23) 20 ++/400 +276 20++676 !
Y= 6 - 6 - 6
20++v2 x2x13 x 13 20 + 26
y = 6 = y=—
20 + 26 20 —26 46 6
YT 76 T 6 YT 66
_23 1
3

iv) 36y> —12ay + (a> —b?>) =0

Given equation is 36y? — 12ay + (a®> — b?) =0
Compare: Ax* +Bx+ C =0

A =36,B=—12a,C = a? — b?
~B+VB?—4AC _, 12a + /(—12a)? — 4(36)(a? — b?)
= y =

y 24 2(36)
12a + /144a? — 144(a? — b2)  12a ++/ 144a? — 144a? + 144b?)
y= 72 = 72
12a +V144b2  12a + 12b 12(a+ b)
Y5 T T YT T me
a+b _a +b a—>b

Y="%6 =Y7 76 "6
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3.4 ballroll a down a slope and travels a distance dt = t*> — 0.75t
feetint seconds.Find the time when the distance travelled by the
ballis 11.25 feet

Let t be the time in seconds when the distance traveled by the ball is

11.25 feet.
Distance travelled by the ball = 11.25 feet.
d = 11.25 feet

Given : dt = t? — 0.75t where d = 11.25 feet
t? —0.75t = 11.25 = 2 - 0.75t —11.25 =0
Multiply each side by 100.
2 =
100t 75t = 1125 — 4123t —45 =0
Divide both side by 25.
Compare: ax* + bx + ¢ =0

a=4 b= -3, c=—-45
_—baVb2—dac __3+V(=3)? - 4(4)(-45)

t 2a 2(4)
3149+ (16)(45) 3 ++/729 3427
8 8 8
_ 15
,_3+273-27 3072 2 4
-8 ' 8 8’ 8 4

~t=2375t=—-3 = Butt* -3
~t= 3.75sec

EXERCISE 3.12

Example 3.37: The product of Kumaran's age (in years) two years

ago his age four years fromnow is one more than twice his present
age.Whatis 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+4+2x= x*+2x —8=1+2x
x?+2x—-8-1-26=0 = x2-8-1=0
x*=9=0=x2-32=0= (x+3)(x-3)=0
x+3=0x—-3=0=x=-3,x=3
~ x =3 (x = —3 is not possible ,since age cannot be negative)

Kumaran's age'is 3 years
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Example 3.38: A ladder 17 feet long is leaning against awall.If a
ladder,vertical wall and the floor fromthe bottomof the wall to the
ladder froma 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
Lenght of the ladder,AC = 17ft

Distance between bottom of the ladder and the wall, mﬁi‘i‘i‘é
BC=(x—-7)ft e
By pythagoras theoram,AC? = AB? + BC? C G- ft 5"" =
(17)2 = x2 + (x — 7)?
289 = x? + x2 — 14x + 49 = 289 —49 = 2x* — 14x fzo

240 = 2x2— 14x = x2 —7x =120 = x2—7x—120=0 —/
=2 —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 x?> 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 x? swans

As per the given data: x? —10x —% x2=6
multiply by 8 on both side
8x? —80x —x? =48 = 7x?—80x —48 =0
a=7>b=-80,c =—-48

_—bt Vb2 —4ac 80 +/(—80)2 — 4(7)(—48)

X

2a 14
80 ++/6400 — 4(7)(—48) _ 80 £V6400 + 1344 80 + 7744

- 14 14 a 14
_80+88 80 + 88 80 —88
- 14 T 14 14
8 168

YT T 14

Therefor x = 12, —4/7
Here x = — 4/7 is not possible as the number of swans cannot be negative

Hence x = 12. Theref ore total number of swans isx? = 144
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Example 3.40: Apassanger 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

240
Time Taken by the passanger to cover distance of 240 km : T, = — hr
240
Time taken by express train to cover distance of 240 km : T, = T hr
Given: T, - T, =1
240 240 = 1 _ 240[x+20—x i
x  x+20 240[x+zo_}]‘1 X +20) | T
20 480
_ 7 21> ———— — 1= 480 = x2%+20x
240 [xz + ZOx] 1 x? + 20x 1
x?+20x =480 = x2+4+20x—480 =0 + X
(x+80)(x— 60) =0 = x+80 =0,x— 60 =0 20 /\ 480
x = —80, x = 60 80 —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
: . : . 24
1.If the dif ference between a number and its reciprocal is—, find
the number 1
Let x be the number and its reciprocal is p
24
Given dif ference between a number and its reciprocal = =
1 24 x* -1 24 , + X
x-o=T = =T = s oss _24/¥_25
1x° 25X
x2—24x—-5=0 = 5x+ D(x—-5) =0
5x+1=0,x—5=0 =5x=-1,x=5 X
x=-z

= The required numbers are 5, —z
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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 285m? ,what is the width of the pathway?

Given the dimension of the garden = 16m X 12m
Let w be the equal width of the pedestrian pathway 2

Total Area = 285m? ,ch,‘fm
(16 + 2w)(12 + 2w) = 285
192+ 32w + 24w + 4w? = 285
192 + 56w +4w? — 285 =0

4w? + 56w =Pp3 =0= 2w —-3)(2w +31) =0 12% 2w
2w—-3=0,2w+31=0
2w =3, 2w = —31 5+6A—;<72 2372

3 31 -3 31 21186

== —— tb t
w=3,-3 (w cannot be negative) —6W 62w 3193

S W= 3/2 = 1.5m
~ Width of the path away = 1.5m

Mz +91

Afwz M 31

3.A bus covers adistance of 90 km at a uniform speed. Had the speed

been 15 km/hr more it would have taken 30 minutes less for the
journey.Find the original speed of the bus.

Let x km/hr be the original speed of the bus Speed = M
Distance covered by a Bus = 90 km Time
"Let T, be the time taken to cover the distance _ Distance
of 90km in x speed" 90 Time = “opeed
Tl = ... (1)
X
"Let T, be the time taken to cover the distance of 90km in x + 15 speed"
90
= . (2
L= f1s )
1 1
T,— T; =30mins = T, — T, = Ehr ( 30 min = > hr)
90 90 1
—— == = 9 1 _1 — 1
x+15 x 2 x+15 x) 2
1 1 o0 | 5= | 1 + X
o(>55m) =7 = x(c+15) | 2 15\ ~2700
60 —45

drtin e %%:’ 2 +15
_x(x+15) _2 x2 + 15% 1350 X 2 = x“ + 15x

173
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x% +15x = 2700 = x% 4+ 15x — 2700 =0
(x+60)(x—45)=0 = x+60=0,x—45=0
x=—60,x =45
Speed cannot be negative

Ul U1 W WWNDN
N
N
U1

1sad

=~ The original speed of the car is 75 km/hr.

4.A girlis twice as old as her sister.Five years hence,the product of
their ages(in years)will be 375. Find their present age

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
x =2y ..(1)

After Five year
+

Age of agirl =x+5 Age of her sister =y +5 15/\ X
—700
The product of their ages = 375 _1—926}” 35y

(x+5)(y +5) =375 ...(2) 2y 257
subx=2yin(2) = (2y+5)(y +5) = 375 Y Y
2y%2 +10y + 5y + 25 =375 = 2y2+ 15y +25—-375 =0
2y% +15y =850 = 0= (y ~ 10)(2y +35) =0
y—10=0,2y+35=0 = y=10,2y=—335

y=-= (y can't be — ve)

suby =10in (1) x = 2y
x=2(10) = x= 20
=~ Their present ages are 20, 10 years old.
=~ Their present age of a girl : x = 20
The present age of her sister : y =10

5.4 Pole has to be errected at a point on the boundary of a circular
ground of diameter 20 m in such away that the dif ference 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 fromthe 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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The dif ference of its distances from two diametrically
opposite fixed gates P and Q on the boundary = 4m

PR—RQ = 4m = PR —RQ = 4m
Xx—RQ=4 = x—4=RQ
RQO =x—4
PQ? = PR2+ RQ? = 20%2 =x2 4 (x — 4)?
400 = x? + x> —2(x)(4) + 4> = 2x2 —8x + 16 = 400
2x> —8x+16—400=0 = 2x2—8x+384 =0

2x2 — 8x + 384 = 0
o — x?—4x—192 =0

+ X
(x—16)(x+12) =0 = x—16=0,x+12=0 —%\—192
—-16 12

x =16, x = =12 (x can't be — ve)
~x=16m = PR =16m
RQ=x—-4= RQ=16—-4
RQ =12m
=~ Pole should be erected at a distance of 16m, 12m from the two gates

6.From a group of 2x* 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?

Group of black bees = 2x?
1
Square root of half of the group = E(sz) —Jx2=x

16x?
9

Eight —ninth of the bees in the group = S(ZXZ) =

Remaining number of bees = 2

16x2 + X
2x?=x+ 9 +2 = 18x% =9x + 16x2% + 18 _9/\—36

X by 9 2w 3%
18x2—9x—16x2—18=0=>W8=0 Z;cx} zﬁx

(x—6)(2x+3)=0=>X—6=0,2x+3=0=>X=6,ZX=—3

X = _; (x can’t be — ve)

= The total number of bees = 2x* ,wherex =6
= 2(6%) = 2(36)
=72
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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
%~ GG, =70m,G,P=dm,G,P = (70 —d)m

The ratio of the sound intensity is equal to the square of the ratio of
their corresponding distances

4 d?
49=d%(70-d)? = -—=—
( ) 9~ (70 — d)2

19600 — 560d + 4d? = 9d2 = 0 =9d? —4d? + 560d — 19600
542 + 560d — 19600 = 0 = d?+112d — 3920 =0 + X
L c 117\—3920
d? +112d — 3920 =0 = (d +140)(d —28) =0 140 28
d+140=0, d—28=0 3
d=—140, d =28 zmgso
~d=28m 2|_490
5
7
7

4(70 — d)?= 942

3920

The person should stand 28m from Gallery 1 245
The distance of aperson from gallery 2 =70 — 28 -
=42

1
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 X3 and X4 per square metre respectively is X364.F inldo the width of
the gravel path "

Let x be the width of the gravel
Side of a square field = 10m
Area of square field = 10? = 100m?

176
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Side of a flower bed = 10 — 2x

Area of flower bed = (10 — 2x)2
=102 — 2(10)(2x) + (2x)?

Area of flower bed = 100 — 40x + 4x?

Area of gravel path = Area of a square field — Area of flower bed
Area of gravel path

=100 — (100 — 40x + 4x?)= 100 — 100 — 4x2 + 40x

Area of gravel path = 40x — 4x?

The cost of laying the flower bed 33/sq.m = 3(100 — 40x + 4x?)

The cost of laying the flower bed = 300 — 120x + 12x?
The cost of laying the gravel pathX4/sq.m = 4(40x — 4x?)
The cost of laying the gravel = 160x — 16x?

The total cost of laying the flower bed and gravelling the path = X364
300 — 120x + 12x2 4+ 160x — 16x> = 364
300 — 4x2 + 40x — 16x% = 364
300 — 4x? +40x — 364 = 0= —4x*+ 40x — 64 =0

x2—10x+16=0=>x—-8)(x —2) =0 T X
x—8=0,x—2=0 —1y\16
x=8 x=2 _g _o
~ 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 X15, to which the second replied: If I had your eggs,i
would have earned %6% How many eggs did each had in the
beginning?
Let x be the number of eggs of 15t women and
Let y be the number of eggs of 2™* women
x+y=100=y =100 —x
Let p and g be the cost price of each egg for the 15t and 2™ women.

Given : Both sold them for the same sum of money
px =qy = px = q(100 — x)
p_100-x (1
q X
The first then said to the second: IfIhad your eggs, | would have earned X15"

py =315 = p(100 = x) =15 ...(2)
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2
Second replied: If [ had your eggs, i would have earned X6 3

2 20
= 6-— =— ..(3
qx 63=>qx 3 (3

Divide (2) & (3)
p(100 —x) _ 15 _ p(100 —x) _ 13K>< 3

- =
qx 20 qx 20 4
3
_ Ox 100 — x
Mzg = B:— Wh€r€B=
gx 2 q 4100 -x) - «x
100 —xw ~ 9x
=  4(100 — x)? = 9x?
x— 4(100 — x) ( )

4(x%? — 2 x 100x + 100?) = 9x? = 4(x? — 200x + 10000) = 9x?

4x? — 800x + 40000 = 9x? = 4x2 — 800x + 40000 — 9x2 =
—5x2 — 800x + 40000 = 0 = 5x2 + 800x — 40000 = 0

2 4+ 160x — 8000 = 0 +5 + %
o4 160x = B 160/"\. —8000
(x +200)(x —40) = 0 = x+ 200 =0,x — 40 = 0

x = —200, x = 40 —200 40

~ 1St Women had number of eggs x = 40 and

2" women had number of eggs : y = 100 — x
= 100 — 40 = 60
10.The hypotenuse of aright 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 = 25+x+AC =56

let us take BC = x
AC =56—-25—x = AC=31—x
~ In AABC, AC? + BC? = 252
(31 —x)? + x2 = 625
312 —2(31) (x) + x* + x?2 = 625
961 — 62x + 2x%? =625 = 961 — 62x +2x> —625 =0

2x2 — 62x +336 = 0 + %
. = x2-31x + 168 = 0 -3)/\ 168
x—24)x—7)=0 = x-24=0, x—7=0 24 _7

x = 24, x =7
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BC =x=7cm
AC=31—x
=31-7=24

= The sides of the A are 7cm,24cm, 25cm
Length of the smallest side = 7cm
Exercise 3.13

Example 3.41: Determine the nature of roots for the following
quadratic equations

Dx?—x—-20=0 ii)9x*—24x+16 =0 iii)2x*—-2x+9=0
Dx2—x—-20=0
Herea=1,b=—-1,c=-20
Now A = b? — 4ac
A=(-1)?-4(1)(-200=1+80=281
Here A =81 > 0. So, the equation will have real and unequal roots
ii) 9x*> — 24x+16 =0
Herea=9,b = —24,c =16
Now A = b? — 4ac
A= (-24)* —4(9)(16)= 576 — 576 = 0
Here A = 0.50, the equation will have real and equal roots
iii)2x> -2x+9=0
Herea=2,b=-2,c=9

A = b? — 4ac
A=(-2)>—-4(2)(9) =4-72 =-68
Here A = —68 < 0. So, the equation will have no real roots

Example 3.41: (i)Find the values of k for which the quadratic
equation kx? — (8Kk + 4) + 81 = 0 has real and equal roots
(ii) Find the values of ksuch that the quadratic equation
(k+9)x*+(k+1)x+1=0hasnoreal roots

kx? —(8k+4)+81 =0
Since the equation has real and equal roots A = 0.

b%? — 4ac =0
Herea=k,b=—(8k +4),c =81
(8k +4)2— 4(k)(81) = 0 = (8Kk)? + 2(8k)(4) + 42— 324k = 0

64k? + 64k + 16 — 324k =0 + /\X
64k? — 260k + 16 = 0 2% 64
—64k

+4 = 16k? — 65k £,4 =0 -1k
k*  16k?
ke

(16k =D(k=4) =0= 16k -1 =0k—-4=0 k
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16k =1,k =4 = k=1—16 ork =4
i) (k+9)x*+ (k+1x+1=0
Since the equation has no real roots,A < 0
b? —4ac <0
Herea=k+9b=k+1,c=1
(k+1)2—4(k+9)(1) <0 X +
K+ 2k +1— 4k —36 < 0 -35/\ -2
k?—-2k—-35<0 7 5
(k+5) k-7 <0
Therefore —5< k<7
{Ifa<Band (x — a)(x—B) < O0then,a <x < B}
Example 3.43: Prove that the equation

x2(p? + q%) + 2x(pr + qs) + % + s = 0 has no real roots.If ps = qr,
then show that the roots are real and equal.

The Given quadratic equation is x%(p? + q?) + 2x(pr + qs) + r? +s? =
Here a =p?+q?,b=2(pr+qs),c =r%+ s?
A=b?—4ac
= [2(pr + g9)]*— 4(P* + ) (r* + s?)
= 4(pr + qs)? — 4(p? +q*)(r?* +s?)
= 4(pr + qs)* = @* + ¢*)(r* + 5?)]
= 4[(pr + qs)? — (p?r? + p?s? + q*r? + q*s?)]
= 4[p?72 + 2pqrs + q%s% — p?7% — p?s? — q*r? — g%52]
= 4[—p?s? — q*r? + 2pqrs] = —4[p?s? + q*r? — 2pqrs]
=—4[(ps—qr]?* < 0..(1
Since A = b? — 4ac < 0,the roots are not equal
If ps = qr then A = —4[(ps — qr)]?
A= —4[qgr—qr]> =0
Thus A = 0if 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 ii)x?—x+1=0  {ii)vV2t2 - 3t + 3v2

iv) 9y2 — 62y + 2 = 0 v) 9a’b*x? — 24abcdx + 16¢>d> =0,a#0,b+ 0
i) 15x2+11x+2 =0

a=15,b=11,c=2

~A=b*—4ac =121 —4x15%x2=121-120=1>0
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=~ The equations will have real and unequal roots
ii)x2-x+1=0
a=1,b=-1,c=1
s~ A= Db? — 4ac
=1-4(1)(1) =1-4=-3<0
= The equations will have no real roots
iii) V282 — 3t + 3v2
a:\/f,b=—3,c=3\/§
~A=b*—4dac =32 —4(V2)(3V2)
=9-4(V2)(3v2) =9 - 12(2)
=9-24=-15<0
= The equations will have no real roots
iv) 9y —6v2y +2 =0
a=9,b=—-6V2,c=2
s~ A= b? — 4ac
= (=6v2)" - 4(9)(2) = 36x2-72 =0
~ The roots are real and equal
v) 9a’b*x? — 24abcdx + 16¢*d* = 0,a + 0,b + 0
a =9a?b?,b = 24abcd ,c = 16¢?d?
~A=b?—4ac
= (24abcd)? — 4(9a?b?)(16c?*d?)
= 576a%b?c?d? — 4(9a%b?)(16c?d?)
= 576a?b?c?d? — 576a*b?*c*d?*=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)x%+2kx + 1 = 0ii) kx? + (6k +2)x +16 =0
i) Given equations (5k — 6)x? + 2kx + 1 = 0 are real and equal
a=5k—6b=2k,c=1
“A=b%?—4ac=0
(2k)? — 4(5k —6)(1) =0
4k? —4(5k — 6) = 0= 4k2 — 20k + 24 =0 %js
k*—5k+6=0=(k-3)(k—2) =0 3
k—3=0k—-2=0
k=3 k=4
ok =3,2
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ii) Given the roots of kx?>+ (6k +2)x + 16 = 0 are real and equal
a=k,b=6k+2,c=16
~A=b%—4ac=0
(6k +2)%2 — 4(k)(16) = 0= 36k* +2X 6k x2+4— 64k =0

36k? + 24k + 4 — 64k = 0 = 36k* — 40k +4 =0 + X
+ 4 —10A9

9@(%)1 =0= (9k-1)(k-—1) =0 e Lgr

% —-1=0k—-1=0= 9k =1k=1 91;? gkfc/

1

3) If theroots of (a— b)x* + (b — c)x+ (c — a) = 0 are real and equal,
then prove that b,a,c are in arithmetic progression.
Given equationis (a—b)x? + (b —c)x+ (c —a) = 0 arereal and equal
To prove b, a,c are in A. P
Here A=a—b,B=b—c,C=c—a
A=B?—44AC=0
(b—c)?—4(a—b)(c—a) =0
(b? +c? —2bc) — 4(ac — bc —a? +ab) =0
b? + ¢? — 2bc — 4ac + 4bc + 4a? — 4ab =0
4a? 4+ b% + ¢? — 4ab + 2bc — 4ac =0
QRa)24+b%2+c2-2xQRa) xb+2xbc—2%x2a) xc=0
(2a—b—-¢)>?=0 =2a—b—c=0= 2a=b+c

a+ta=b+c =a-b=c—a
tp—t; t3—t;

~ba,carein A.P
6) If a,b are real then show that theroots of the equation
(a— b)x* — 6(a+ b)x — 9(a— b) = 0 are real and unequal
To prove the roots of (a — b)x? —6(a+ b)x — 9(a — b) = 0 are real and un
Here A=a—b,B=—6(a+ b),c=—-9(a—b)
A=B?—4AC (a+ b)? +(a—b)? = 2(a®+ b?)
= [-6(a+b)]?> — 4(a— b) x —=9(a— b)
=36(a+ b)? + 36(a — b)?> =36[(a+ b)? + (a — b)?]
= 36[2(a? + b?)]= 72(a? + b?)> 0
~ The roots of the equation are real and unequal.

equal
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5) If the roots of the equation (c* — ab)x* — 2(a* — bc)x + b* — ac = 0
are real and equal prove that either a = 0 (or) a3 + b3 + ¢ = 3abc
Given roots of the equation(c* — ab)x* — 2(a® — bc)x + b* — ac = 0 are
real & equal
To prove that either a = 0(or)a® + b3 + ¢3 = 3abc
Here A= c? —ab,B = —2(a? — bc),C =b? —ac
Roots are real & equal ,then A= B?> —4AC =0
[—2(a? —bc)]? — 4(c? —ab)(b? —ac) =0
4(a® — bc)? —4(c? —ab)(b? —ac) =0
4(a* — 2a®bc + b?c?) — 4(b%c? —ac3® —ab3®+a’bc) = 0
4a* — 8a?bc + 4b2e? — 4b%c? + 4ab® + 4ac® — 4a’bc =0
4a* —12a?bc + 4ab3 + 4ac3 = 0
4a(a® —3abc + b3+ c3) =0
4a =0 or (a®*—3abc+b3+c3)=0
Hence proved a=0 or a3+ b3+ c¢3=3abc
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EXERCISE 3.14

Example 3.44: If the dif ference between the root of the equation
x*—13x+ kis 17 find k.

Let a, B be the root of the equation.

Given dif ference between the root = 17
a—pB=17..(1)
x2—13x+ k=0
Here,a=1,b= —13,c =k

-b _—(-13)
Sumof the roots:a + f = = 1 =

13

a+pB=13..(2)
Solve (1) & (2)

a—-fB=17
+ 5 =13
% 30
2a = 30 = az?
a =15

suba=15in (2 a+p =13
15+8=13 = B=13—15
B=-2
Product of the roots : aff =
af=k = 15x(-2) =k
k =-30

Example 3.45: If a and B are the roots of x* + 7x + 10 = 0 find the
values of
aZ ﬁZ

a
) (a—p) ii)a®+p? iii)a® - B3 iv) a*+ p* v)ﬁ+§ vi)? +—
Let a, B be the root of the equation x? + 7x + 10 = 0.

Here,q=1,b=17 ¢c=10

Qla

k
1

-b =7
Sum of the roots : a+'3=7:T:_7
c 10

product of the roots: aB = 21 10
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)a—p=(a+p)?—4ap
- (a—B)? = (a+ B)?—4ap
= (=7)2— 4 x10 = V49 — 40 a—pB =/ (@t P2 = 4ap
—9 =3
a—f =3
i) a?+ B2 = (a + B)? — 2ap (a+B)? = o + B> + 20
=(=7)?2—-2x10=49 —-20 (a+ B)? —2aB = a? + B2
a’+p* =29 a? 4+ B% =(a+ B)? — 2af

iii) a® — B° = (a — B)* + 3B (a — B)
= (3)3+3(10)(3) =27 +90 | (a—P)° =o® —B* = 3af(a—P)
a3 +ﬂ3=117 (a_B)3 +30‘B(0(—B)=0(3—B3

) a® +p @+ 87 — 2028 @3 — B3 = (a — B)? + 3aB(a — B)
= (a® + B?)* — 2(aB)?* = 292 — 2 x (10)>2
= 641 (where a? + p? = 29)
at + B* =641

a B
U)E+E [Where a+ B =—7andap = 101

a+62 _(a+p)?—2ap (=7)2—-2(10) 49 -20
pi- o

aB B 10 10
29
E 210 (a+B)3=a3+ B3+ 3ap(a+ B)
)a,_z ﬂ_z (a+ B3 —3ap(a+ B) = a3+ B3
B

o+ B3 =(a+ B3 —3ap(a + B)

o[(_?(ﬁ__ o*+p> (a+p)°—3apa+p)

a af af
_(=343) —3(10 x(=7)) —343+210 —133
- 10 10 10
2 —133
@ BB
f «a 10

Example 3.46:If a, B are the roots of the equation 3x*> + 7x — 2 = 0, fin
the values of «a a? 2
-+ 4 u) — + ﬁ—
B B
Let a, 8 be the root of the equatlon 3x2+7x—2=0.
Here,a=3, b=7,¢c=-2

-7

‘a 3

Sumof the roots : a+f =
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a+p=—

3
c -2
product of the roots : aff = —=
_ -2
af = 3

af af B 2 =T 2 2
61 ] -3 3
5 _61x—/§ —61 3 3
29,2 6
a+,8_—61 3
g a 6

9

(-3) —3(—%1 (2 s3] =20 e -2

a? 2 67
@ e
p «a 9

Example 3.47: If a, B are the roots of the equation2x*> —x —1 =0,
then form the equation whose roots are

) %% i) 2B,B2a iii) 2a+ B,2B +a

Let a, B be the root of the equation 2x> —x—1 =10
Here, a=2, b=—-1,c=-1
-b (-1 1
Sum of the roots : a+[3=7 == =3

(X-l-ﬁ:E

c 1
product of the roots: aff =—= ——
1 a 2
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o 11
i) Givenroots are—,—

a'f 1
1 1 5
Sumoftheroots=_+_=a+’8= 2 —
a B ap _1
~ Sum of the roots = —1

Product of the roots = l X l —

1
R 1
a B af -5

Cx(D) -

Product of the roots = —2

The required equation is x?> — (sum of the roots)x
+(product of the roots) = 0
x2—(-Dx—-2=0
x2+x—2=0
ii) Given roots are a?f,B*«a
Sum of the roots = a?f + f*«a

= ap(a+p) = —%(%)
1

Sum of the roots = — )

Product of the roots = (a?B) X (B%a) ;
= 363 = (af)? = <_}> — _}
2 8

The required equation is x> — (sum of the roots)x

+(Product of the roots) = 0
x2—<—%>x—%=0 = 2 +%x—%=0
multipying by 8 on both side
8x2+2x—1=0
iii) 2a+ B,2 + «
Sumof theroots =2a + B + 20 + a= 3a + 38

=3(a+,3)=3<%>

Sum of the roots =
Product of the roots = (2a + B)(26 + a)
=4af +2a?+ 2p% + af =5ap + 2(a? + B?)
= 5af + 2[(a + B)? — 2ap]

N W
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o) oo (2) -ex(-2)] - el

_ 5+2[1+4 B 5+5 .

2 2 2 27

The required equation is x? — (Sum of the roots)x
+(product of the roots) =0

2 _ -
X 2x+0

x2 = 2x*—-3x=0
1.Write each of the following expression in terms of a+ f# and ap.

ca B 1 1. .. a+3 p+3
l)ﬁJrﬁ ”)WJrﬁTa iii) Ba—-1D(2B - 1) iv) 3 +—

« B _a?+p _(a+p)?—2ap
38 3a  3af 3af

1 1 B+a _atp
a’f " pra” a?p?  (aP)?
iii) Ba—1)(3p—1)
Ba—-1BB—-1) =9af —3a—38 +1
=9af —3(a+p)+1
a+3 f[+3
B a
a+3 B+3 a?2+3a+p*+3B
+ =
B a af
_a?+p*+3@+p) (a+p)?*—2ap +3(a+p)
B af B af
2.Theroots of the equation 2x*> —7x + 5 = 0 are a and B.Without

solving for the roots, find

1 1 a p.. a+2+ﬁ+2
l)a+ﬂu)[3+am)ﬁ+2 a2

Given a, B are the roots of 2x2 —7x+5=0
a=-2,b=-7,c=5

iv)

b
Sumof theroots: a+fB=—-
a




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

7

0(+B=E
c 5
product of the roots: aff =— =5
5
aB_E
1 1
_1%_ B+a _a+ﬁ_%
@ a7 ap ~5
7.2 2
=275
1.1 7
2 B3
.a B
u)ﬁ-l_c_x
% (04 +BZ a +B2 (a_'_ﬁ)Z_Zaﬁ
T_S 49-20 2
_ < &
% A, U5
a [ 29
5ta~10
L at2 p+2
lu).3+2 a+2
H%H—(“”)ZHBH)Z
B+2" w+2 (a+2)(B+2)

@2 +2Xax2+22+ B2+ 2X B X2 +2?
(a+2)(B+2)
_az+4a+4+32+4ﬁ+4_a2+ﬁ2+4a+4ﬁ+8

(a+2)(B+2)

_ (a2+,32)+4(a+ﬂ)+8_

(a+2)(B+2)
(a+B)%—2af +4(a+p) +8

af +2a + 26 + 4

af +2(a+p) + 4

2
7 ! 49 49 49 + 68
4 5+4(;v)+8_4+3+14_4+17_ "
212(Z -5 ~ 5 =5+ 22
s +2(3) +4 5+ 11 S+ 11 s
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1339
_mx 2 13
.4 27 7 6

a+2 p+2 13 73

,8+2+0(+2_ 6

3.The roots of the equation x> + 6x —4 = 0 are a, B. Find the
quadratic equation whose roots are

2 2
i) a* and B? ji)— andﬁ iii) a’p and B*a
a
Given a, B are the roots of x2 +6x —4 =0
a=1,b=6,c=—-4

Sum of the roots: @ + B=7 =-7
a+pB=-6
c
Product of the roots: af = a= 1
af=—14

i) To find the equation whose roots are a?, B>
Sum of the root = a? + >

=(a+B)?—2af = (—6)2 — 2(—4) = 36 + 8= 44
Product of the root = a?B?

= (ap)? = (-9)* =16

=~ The required equation is

x? — (Sum of the roots)x + Product of the roots =0
(%2 —44x + 16 = 0]

2 2
ii) To find the equation whose roots areE,E
S fth t 2 + -
umof the roots = — +—
a p 3
-2(a+3) -2 ) -2
a B) "\ aB ) T\-4
Sumof the roots = 3 2z

g ab

Product of the roots = —1

= The required equation is

Product of th t 2,22 A/_,
=—X —
roduct of the roots =

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 a?p, B*a

Sum of the roots = a?p + B?a
= apla +B) = —4(-6)

Sum of the roots = 24
Product of the roots = a?f X aff?
= (ap)’= (-4)°
Product of the roots = —64

~ The required equation is
x? — (Sum of the roots)x + Product of the roots = 0

x?2—24x —64=0

4.If a, B are therootsof 7x* +ax+2 =0andif p—« = Find the

values of a.
Given a, B are the roots of 7x*+ ax+2 =0
a=7,b=ac=2
—13 13
Given:ﬁ—a=7 = a—ﬁ=7

Sum of the roots: @ + [3:7: a+f= 7
Product of the roots: af = 2= ap = -

13 169
a-f=—= (a —B)?=—"5

169 — a2 2\ 169

2 _ = =S(—) —4(=])=—

(a+p)? —4ap= 9 (7) 4<7> 9
a* 8 169 42 56 169
—_———e—— - _ - _ 7"
49 7 49 49 49 49

2 _

a” =56 169 . 2 6 _ 169

49
a? =169 +56 = a® =225 = a =V225

a=15,—-15
5.1f one root of the eqtion 2y?> — ay + 64 = 0 is twice the other then
find the find the values of a.
Let a, B be the roots of 2y? —ay+ 64 =0
a=2,b=-—ac=064
—b —(—a)

Sumoftheroots:a+[3=7=>a+[3= 5

a
O(+B=E
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32
d h =< _ o
Product of the roots: O(B—a=>o([3_1?/
af = 32
Given a = 203
s3p=c = —a><1=> =2
ratfp=g ==y T =37 =g
16
B =14
a
sub[3=+4inﬂ=g
a
Tz = = |la =124

6.1f the roots of the equation 3x> + kx + 81 = 0 (having real roots)
is the square of the other then find k.

Let a, B be the roots of 3x* + kx +81 =0
a=3,b=k,c=81

b _
Sumof the roots: o+ = —= a+p= ?k...(l)

27

_c _ 81 = 27..(2)
_a=> aff = re = af

product of the roots: af 1

Given : a = f3?
sub a = B2 in (2)
BPxB=27= B3=27T=p=3Y27 = B=3
sub B =3 ina = p?
a=3>=>a=9
~f=3,a=9
suba=9and B =3 in (1)

—k
a+,8=?=>9+3=?

k

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
1 23 18
11 47 36
i 15 16

Represent the above information inthe 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 X 2 matrix as follows:

23 18
A=|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 X 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 X 16,16 X 1,4 X 4,2 X 8,8 X 2

Example 3.55: Construct a 3 X 3 matrix whose elements are a;; = i2j?
aj1 Q2 Q13
The general 3 X 3 matrix is given by A = |G21 Q2 Q23| a;; = j?j2
31 Q3 dQ4zz
a;1= 12 X12=1X1=1; A= 12 X22=1X4=4;
Ay = 22 X12:4X1=4; Ayp= 22 X22=4X4:16;
A31=32X12=9X1=9; az=32x22=9x4=236;
a;3=12x32=1%x9=9
Ay3=22%x32=4%x9=236
aA33= 32x32=9x%x9=81
1 4 9
Hence, the required matrix is A= |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]=[1 5]
2a—b 3c+d 0 2
The given matrices are equal. Thus all corresponding elements are equal.
a—-b=1..10) 2a+c=5..(2) 2a—b=0..3) 3c+d=2..(4
Put2a=bin (1) a—-b=1 2a =b...(5
a—2a=1= —a=1=>a=-1
Puta=-1in(5) 2a=5»b
2-D=b= —2=b=b=-2
Puta=-1in(2),2a+c=5
2(-D+c=5= —2+c=5=c=5+2
c=17
Putc=7in(4) 3c+d =2
3(N+d=2 =21+d=2=d=2-21= d=-19
Therefore,a=—1,b=—-2,c=7,d =-19

8 9 4 3
V3
1.In the matrix A=|"1 V7 2 S|, write
1 4 3 0
6 8 -11 1

(i) The number of elements

(ii) The order of the matrix
(iii)Write the element corresponding to a,,, a,3, A4, A34,Ay3, Agy

8 9 4 3

V3
A=|"1 V71 o 5

1 4 3 0
6 8 -—-11 1

(i) The number of elements = 16

(ii) The order of the matrix = No of rows X No of columns = 4 X 4

V3
(iii)a,, =V7, a,s = -

2.1f 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 ordersare 1 x 18, 18 X1,9x2,2X 9,6 X 3, 3 X6.
If a matrix has 6 elements, then the possible orders are
1x6,6x1, 2X3, 3X2.
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3.Construct a 3 X 3 matrix whose elements are given by

(i)aij = |i — 2j|
Since,the matrix is of order 3 X 3,there will be 9 elements.
a;; =11-2M)I=1-2/=|-1=1
a5, =11-22)=11-4 =]|-3| =3
a;3=11-23)|=[1-6] =|-5| =5
a, =12-2M)[=12-2] =0
az =12-22)|=12-4] =]-2|=2
a3 =12-23)[=11-6] =|-4] =4
az; =13-2D)[=13-2] =1
azp, =13-22)[=13-4 =|-1] =1
as3 =13-203)I=13-6l =|-3] =3
1 3 5
~ The matrix is 0 2 4
1 1 3
i+j)3
(ii) ai]-=( 3])
(1+1)3_(2)3_8 _(2+1)3_(3)3_27:9
T3 T3 T3 1 =73 T3 T3
_a+2? (327 _@2+2° _(9° 64
M2 =3 T T3 42 =73 T3 T3
(1+3)2 (4W° 64 (2+3)3 (53 125
3T T3 T3 T3 T3 =73 T3 T3
B+1D3 @3 64
N -
(3+2)3 (43 125
%2 =73 T3 T3
(3+3)* (6)° 216
Ga=—3 ~3 -3
& 64
3 23
. 64 125
~ The matrix is| 9 El
64 125 732

SFARS HR.!
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5 4 3
4 1f A=|1 -7 9| then find the transpose of A.
3 8 2
5 1 3
5 4 3
A=|1 =7 9|=4"=| 4 -7 8
V7 -3
5If A=|—\/5 2 | then find thetranspose of — A.
V3 -5
V7 -3 —V7 3
A=|-+5 2| =>-4=| 5 =2
V3 -5 y3 5
(cay =| 7V
3 -2 5
[ 5 2 2
6.IfA=|—v17 0.7 ; then verify (A7) = A
8 3 1
5 é 5 —/17 8
A=1-V17 07 5| = 4"=|2 07 3
| 8 3 1 2 5 1
5 2 2 2
4N = |y17 0.72 .y
8 3 1

~ (AT)T = A Hence verified.
7. Find the values of x,y and z from the following equations.

12 3 xXty+tz 9
A[x+Yy 2 6 2] ...
) 3[=[Y 2 (u)[ ]= (iii)) | x+z =[5]
x5 3 5] 5+z xy [5 8] y+z 7
12 3
j 3|=1Y 2
(l)[x z] 35

Equating the corresponding elements
x=3,y=12, z=3
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()[x+y ] 6 2
54+z xy 5 8

x+y=6..(1),5+z=5..(2),xy=8..(3)

From(2) 5+z=5
z=5-5=2z=0

8
From (3) xy =8 :y:}

8 + X

=— 1 XxX+y=6
suby =— in (1) x +y _6/\8
8 _ _
x+——6 =>x +8 = x%+8 = 6x 4 2

x2—6x+8—0=>(x_4)(x_2):0
x—4=0,x—2=0
x=4x=2

when x=4iny =

Rl RI®
=<
I

<
I
N oo |

whenx=2in y = = y=4

sx=4,y=2,z=00r ~x=2,y=4z=0

:

x+y+z=9 .(),x+z=5..12), y+z=7..03)

x+y+z
x+z
y+z

(iii)

Solve (1) and (2)

x+y+z=9
(—]K (=) (~7) (=)

x+0y+z=5
y=4 _
Suby=4in(3)y+z=7 Subz=3in(2)x+z=>5
44z2=7 = z=7—4 x+3=5=x=5-3
z=3 x=2

nx=2y=4 z=3.
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EXERCISE 3.17

1 2 3 1 7 0
Example3.57: If A=(4 5 6| B=|1 3 1|, findA+B
7 8 9 2 4 0
1 2 3 1 7 0
A+B=1|4 5 6/+|1 3 1
7 8 9 2 4 0
1+1 2+7 340 2 9 3
—14+1 543 6+1 | = |5 g 7
7+2 8+4 940 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 Aand B.Find
the total marks of both the examinations for all the three groups.

Tamil English Science Mathematics

Group 1 22 15 14 23
A= Group2 | 50 62 21 30
Group3 | 53 80 32 40

Tamil English Science Mathematics

Group 1 20 38 15 40
B = Group?2 18 12 17 80
Group3 | 81 47 52 18

Tamil English Science Mathematics “\
Group 1 22 15 14 23
A = Group 2 50 62 21 30
Group3 | 53 g0 32 40

_/

Tamil English Science Mathematics "\
Group 1 20 38 15 40
B = Group?2 18 12 17 80
Group3 | 81 47 52 18

_/

The total marks in both the examinations for all the three groups is
the sum of the given matrics.
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iap_ [22+20 15438 14415 23440
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
G
1 3 -2 1 8
Example3.59: IfA=(5 -4 6 |,B=|(3 4|, findA+B
-3 2 9 9 6
It is not possible to add A and B because they have dif ferent orders.
7 8 6 ] 4 11 -3
Example3.60: IfA=|1 3 9 [B=|-1 2 4 |,find2A+ B
-4 3 -1 7 5 0
Since A and B have same order 3 X 3,2A + B is defined
7 8 6 (4 11 -3
2A+B=2| 1 3 9 |+|-1 2 4
—4 3 -1 7 5 0
14 16 12) (4 11 -3
=12 6 18|+|-1 2 4
8 6 —2 \7 5 0
14+4 16+11 12-3 18 27 9
= 2—1 6+ 2 18 +4 = 1 8 22
—-8+7 6+5 —-2+40 -1 11 -2
5 4 -2 -7 4 -3
Example3.61:If A==~ = V2 |B=|, . 3 | find44-3B.
1 9 4 5 -6 9
Since A and B have same order 3 X 3,4A — 3B is defined
5 4 -2 -7 4 =3
44-38=4|1 3 31 7
21 2|7 2
1 9 4 5 -6 9
20 16 —8 21 -12 9 41 4 1
_ 3 21 5 15
- |2 3 42 T 2 T2 =9 17| 3 ) w2 -9
4 36 16
—15 18 —27 —11 54 —11
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Example 3.62: Find the value of a,b,c,d,x,y formthe following

matrix equation
d 8 n 3 al| |2 2a n 0 1
3b a -2 —4| | b 4c -5 0

First ,we add the two matrics on both left,right hands sides to get

[d+3 8+aJ={2+0 2a+1}
3b—2 a—+4 b—-5 4c+0
equating the corresponding elements of the two matrics,we have
d+3=2=d=2-3=-1
8+a=2a+1=8-1=2a—-a=a=7
3b—2=b—5=>3b—b=2—5=>2b=—3=~b:_7

substituting a value 3
a—4=4c—- 0= 7—4=4c= 4c=3= sz

therefore,a=7,b=—7,c:%,d=—1
1 8 3 8 -6 —4 5 3 0
Example 3.63:If A=(3 5 0],B= 2 11 -3|, C =[—1 -7 2]
8 7 6 0 1 5 1 4 3

compute the following i) 3A+ 2B - C ii)%A —;B.

)3A+2B—C s
2 1 8 3 8 —6 —4 5 3 0
=33 5 o|+2[/2 11 -3|—|-1 =7 2
1 4 3
8 76 (0 1 5
N
3 24 9 16 —-12 -8| |-5 -3 0
=19 15 o0 |*|4 22 -6/T |1 7 -2
24 21 18 0 2 10 -1 -4 -3
3+16—5 24—-12-3 9-8+0 4 9 1
= 19+4+1 15+22+4+7 0-6-2 = |14 44 -8
244+0—-1 21+2-4 18+10-3 23 19 25
g 35
74=7

1 1f[1 8 3] [8 -6 -
=5@=-3B) =513 5 0|-3[2 11 -3

8 7 6 0O 1 5
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1[1 8 3
=513 5 0
8 7 6

—24 18 12
+[-6 -33 9
0 -3 -—15
~
1 1-24 8+18 3+12 1|23 26 15
=3 3—-6 5—-33 0+9 =5 | -3 —28 9
(8+0 7-3  6-—15 8 4 —9
B 5 150
2 2
= 9
3
S —-14 9
2 2
9
4 2 _Z
o 2
1 9 5 7
1.IfA=|3 4 |, B=|(3 3|, thenverifythat
8 -3 1 0

DA+B=B+A i)A+(-4A) =(-4)+A4=0

)A+B =B+ A AandB are same order

1 9 5 14+5 9+7 6 16
A+B=|3 4 | + |3 =13 +3 4+3|=|6 7
8 -3 1 9

8+1 -3+0
1 9 54+1 7+9 6 16
+ |3 4 | =|34+3 3+4]|=|6 7
8 -3 14+8 0-3 9 -3

A+B=B+A

S W
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RHS: (-)+4 (1 9 (1 9) [0 o
8 3| |8 =3] |0 o

-~ LHS = RHS
4 3 1 2 3 4 8 3 4
2.IfA=|2 3 -8|,B=[1 9 2|, Cc=|1 -2 3|
1 0 —4 -7 1 -1 2 4 -1

then verifythatA+ (B+C)=(A+ B) +C

s 3 1 10 6 8
4

2|+ |1 -2 3 |=]°? ’ >
-1 2 4 -1 -5 5 =2
3 1 10 6 8

3 -8 |+| 2 7 5

0 —4 -5 5 =2

2
B+(C=| 1
-7

A+(B+0C) = [

_ O W

N A

[E

s 3 4 6 6 5
4 3 1
A+B=|p 3 g |+| 1 9 2 |=|3 12 -6
1 0 —4 -7 1 -1 -6 1 =5
/6 6 5 8 3 4
(A+B)+C=|3 12 _gl+| 1 -2 3
_ _ 2 4 -1
-6 1
14 9 9
| 4 10 -3 | ....(2
-4 5 -6
N

~ from(1)and (2) LHS=RHS
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3.Find X and Y if X+v =7 Jandx-v=[3

Adding (1) and (2)
7 0
X+¢=(3 5) o (D

x-r=0 1) @

o= 90 D=0 oy s
Subracting (1) and (2) 22
X+Y=(§ (5))...(1)
=G e .
=G 9-G D=2 J=r|s
2 2

4. If A=
i) B— 54 ii) 34 — 9B

7 3 8 0 4 9) (7 3 8|]_[0 20 45
B=5A=11 4 9|78 71711 4 9 40 15 35
_|7-0 3-20 8-45| |7 -—17 =37
1-40 4-15 9-35|~ |-39 —11 -26

_of0 4 9 7 3 8|_|0 12 27| |63 27 72
3A_98_3[8 3 7}‘9[1 4 9}‘[24 9 21}‘[9 36 81

_(0-63 12-27 27-72| _|=63 —15 —45

“|24-9 9-36 21-81) |15 —27 -—60

5. Find thevalue of x,y,z if (i) [x +y + 7 x?zl-xy_-fz] [i

[0 4 9]B—[7 3 8

=11 2 9] find the value of

w

[ x—3 x—z] [

x+y+7 x+y+z

x—3=1= x=1+3
ax =4

Ix—2z=0=>34)—-2z=0=>12-2z=0
L z=12

x+y+7=1=x+ty=1-7
X+y=—6=4+y=-6
y=—6—4= &y=-10
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(Dx 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+34+3]=[4 8 16]
[x+y y—z+4 z+6]=[4 8 16]

x+y=4, y—z+4=8,z+6=16
x+14=4y—-10+4=8,2z=16—-6

x=4-14, Y:%j% z=10
sx=-10 Y7

y =14
6.Findxandyifx[ ]+3’[ 2] [4]

A== 5=

4x =2y 1 14 _ B
|
Solve (1) and (2) 2x—y=2..(1 —x+y=2..(2)
(D :>2x—z1=2
(2):>—x+ =2

x=4

subx=4in(2) —x+y=2
—4+y=2=>y=2+4
y=256
~x=4,y=6

7. Find the non — zero values of x sarisfying the matrix equation
2
x[Zx 2]+2[8 5x z[x +8 24]

10 6x
x[Zx 2]+2[8 Sx]_ [x +8 éi

2x% 2x |, 16 10x| (2x%2+16 48
3x x? 8 8x ) 20 12x

2x24+16  12x | _ {sz +16 48 J
3x +8 x%+8x 20 12x

4
12x=48=>x=j§/ = x=4
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8. Solve for x,y [yz] + 2 [ -y |~ [8]

2 —2x x? —4x + X
[;Z]Jrz[—y] B [g] - [y2]+ [—Zy] Z[g] —4/\—5
x? — 4x -5 1
[y2+2y
x> —4x—-5=0
x-5x+1)=0=>x-5=0,x+1=0
x=5x=1=x=5-1 + X

y2—2y—8=0 -3/ \ -8

—4 2
Y-DHy+2)=0=y—-4=0y+2=0
y=4y=-2=>Yy=4-2

EXERCISE 3.18

]:[253]: x?—4x =5 and y>*— 2y =8

8 3 1
Example 3.64: IfA=(; i (5’),3=<2 4 1) find AB.
5 3 1

Here order of Ais 2 X 3 matrix and order of B is 3 X 3 matrix, hence AB
isof order 2 X 3.

8 3 1
GivenA=(1 2 0) B=[2 4 1
3 1 5,4 s 3 1.
X

8 3 1

AB:(; i g)x(z 4 1)

5 3 1
8+4+ 0 3+ 8+0 1+2+40 12 11 3
~ | 2442425 944415 3+1+5 | | 51 28 9
Example 3.65: If A= (> }),B=(% 9)find AB and BA.Check if

1 3 1 3
AB = BA.

Here orderof Ais 2 X 2 matrix and B is 2 X 2 matrix, hence AB is defined
and is of order 2 X 2.

=G 9 =7 0= 3

0+9 5 9
e OG) - (03 as)- (e

Therefore,AB # BA
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_ (2 =2v2 (2 2v2
Example 3. 66: IfA_(ﬁ 5 )andB <—\/§ 5 >

Show that and B satisfy commutative property with respect to
matrix multiplication

To show that AB = BA

L.H.S:ABz{z —2\/§J>{2 2«/2}
V2 2 —2 2

/

[ 4a+4 a2 -2
(2V2-2V2 4+ 4

|8 o}
L0 8
(2 2&} 2 —2V2
RHS : BA = X
—V2 2 V2 2

(444 —WZ+ 42
"2+ 4ts

8 0
BA =

Hence LHS = RHS (ie) AB = BA

Example 3.67: Solve (i ;) (;) = (g)

2 1 x 4 2x+y | _ 4
2% 2 2x1
2x+y=4..(1) and x+2y =5..(2)

Solve (1) and (2)

2x +y =4
= = =)
2/X/+4y:10 _R2
—3y =—-6 = — =
y =y 7g1ﬂy 2
Suby=2in(1)2x+y=4
2X+2=4:'2x=4—2=>x=%/
2

x=1

S x=1Ly=2
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1 -1
Example3.68: IfA=(1 -1 2),B:<2 1) andC=(; _21) show
1 3
that (AB)C = A(BC) -
L.H.S:(AB)C
1 -1
AB= (1 -1 2)x3 x| 2 1
1 3 /3%
= AB=[1—2+2 —1—1+6]
AB=(1 4)

UBYC = M, x(; %) =(1+8 2-4]

(AB)C=(09 -2) ...(D)
R.H.S:A(BC)

1 -1 1-2 2+1 1 3
BC=(2 1 x(l 2) =l 2+2 4-1 | 4 3
2 _12><2 2 -3
1 3 3x%2 1+6 7 —_

-1 3
ABC)=(01 -1 2)1x3<4 3)
7 -1 3%x2

ABC) = (-1-4+14 3-3-2)
ABCO =0 -2) (2
From (1) and (2),(AB)C = A(BC)
Example 3.69: If A = ( 1 1),B = (_14 g),C = (_37 g) verify

1 3
that A(B+C) = AB + AC -
L.H.S:A(B +C)
1 2y (-7 6\ _[(1-7 2+8
B+C= =
o= D47 917, 21
_/—6 8
B+C_(_1 4)
1 1) . (-6 8 —6—1 8+4
AB +C) = + =
(B+0) {—1 3} {—1 4} [6—3 —8+12J

-7 12

A(B+C)=(3 4)(1)
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R.H.S: AB + AC
1—4 2+2 (-3 4
A= 1 1 x[l 2J= :[—13 4}
-1 3 —4 2 —1-12 -2+6

e 3
AC=[1 1}{—7 6} —7+3 6+ 2 {—4 8}
-1 3 3. 2)7 749 —6+6) 16 0

—3 4)+(_4 8) (-3 -4 4412 ) _[—7 12]

—13 4 16 0=:13+16 4+0/_3 4

From (1) and (2),A(B + C) = AB + AC ..(2)

Hence proved.

nAB+AC=(

1 2 1 2 -1
Example 3.70: IfA=(2 1 1) and B=| -1 4 | showthat
0 2
(AB)T = BTAT.
L.H.S:(AB)T
AB:(1 2 1) y 51 ;1 _ | 2-240 —1+8+2
2 —1 12)(3 0 2 3x2 4+1+O —2—4+2
5 -4 “\5 —4 “\9 g7
R.H.S:(BTAT)
1 2
=% 7 g),AT=<2 —1)
1 .1
par=(2 10 > A _[2-2+0 44140
-1 4  2/,43 1 1 3X2_ 14842 —-2—-4+2
From (1) and (2),(AB)T = BTAT.
BTAT::(g _f;)"“(Z)

Hence proved.

1.Find the order of the product matrix AB if

) (i) (iii) (iv) (v)

Orders of A|3 x 3 4 % 3 4x2 4 X5 1x1

Orders of B|3 X 3 3 X2 2 X 2 5x1 1x%x3

iyAisof odrer =3X3 ii)A—>4x3,B—>3x2 iii)A>4X2,B—->2x2
Bisof order =3x3 .~ Orderof AB=4Xx2 . Order of AB = 4 X 2
~ Order of AB=3 X3

iv)A—>4x5B->5x1 vV)A->1X1,B->1x3
~ Order of AB=4 X1 ~ Order of AB=1X3
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2.If Aisof order px qand B is of order q X r what is the order of

AB and BA?
Given: Ais of order p X q

Bisof orderq Xr
~ Order of AB=p Xr
Order of BA is not defined
(~ No.of columnsin B & No.of rows in A are not equal.)

3.4 has'a’'rows and'a+ 3' columns.B has'b’'rows and’'17 — b'column:s,
and if both products AB and BA exist, find a,b?

Given: Order of Ais a X (a+ 3) and Order of Bis b X (17 — b)
Product AB exist -~ a+3=b
(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—b=-3
a+b=17
2a =14 = a=7
Suba=7in(2) a+b=17
7+b=17 = b=17—-7= b =10

©a=7b=10

4.A=(i g),B=(; _53) find AB,BA and check if AB = BA?
GivenA:(fL g),B=(; _53)

(25 1 -3 2x1)+GBx2) 2x-3)+(5%5

w=(2 G D) = SNrGen Gxred

[2+10 -6+25 12 19
4+6 —12+15 10 - (1)

BA=(1 _3 (1x2)+(-3%x4) (1x5)+(=3x3)
2 5 (2x2)+(5%x4) (2x5)+(5x%x3)
> _ 12 B - [ 10 —4}

AB=1 4420 10+15 24 25)..2

~ From (1) & (2) AB # BA
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sewena=(; )= ' He=(2 33

verify that A(B+ C) = AB + AC

Given:A=(é _31),B=(§ _51 g)’cz(_14 i ;)

L.H.S:A(B +C)
A O ENCE,
A(BJ’C):(é —31)(—21 Z g)

(1x2)+ Bx-1) (I1x2)+(B%x6) (1x4)+ (3%X5)
(5%x2)+(-1x-1) 6x2)+(-1x6)(5x4)+ (-1x5

2—3 2418 4+15 -1 20 19
= = (1
10+1 10—-6 20-5 11 4 15 W
R.H.S:AB + AC
(1 3\(1 -1 2y,(1 3\(1 3 2
_(5 —1)(3 5 2)+(5 —1)(—4 1 3)
1+9 —1+15 2+6 {1—12 3+3 2+9J
5-3 _5-5 10-2 5+4 15-1 10-
2{10 14 8} N [—11 6 11} (=120 19
2 -10 8 9 14 7 11 4 15 ~®@

~ From (1)& (2) LHS = RHS

. _(1 2 (1 -2 .
6. Show that the matrices A = (3 1) ,B = (_3 1 ) satisfy
commutative property AB = BA

Given A = (é i)B = (_13 _12)

a=(0 B, D =128 %2
AB = _05 _g}
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ag =| > 0
0 -5
- AB = BA

~ Commutative property is true.

7.LetA=(i g),Bz(‘ll g),Cz(i g)showthat

i) A(BC) = (AB)C ii) (A— B)C = AC —BC iii) (A- B)T = AT

Given:A:(i g),Bz(‘ll g),cz(i (2))
i) To show:A(BC) = (AB)C

8+ 0 (8
BC:G g)(i g) =[215 oO:f(J _[7 1(())

J

a-B=(

a-B=(7

%)

. From (1) and (2),L.H.S = R.H.S

LG 9=GI1 300)

1 2y(8 0 (22 20
A(BC) = _[(8+14 0+20)_ J (D
(1 3)(7 10) [8+21 0o+30 (29 30
(1 2\(4 0 4+2 0+10]_(6 10}
AB_(1 3)(1 5)=[4+3 0+15J (7 15
_ (6 10y(2 0 12+10 0+420) _(22 20
(4B)C (7 15)(1 2) =[14+15 0+30] (29 30 (2
ii) Toshow (A— B)C = AC — BC

0
(A—B)C—(03 22)(3 g) :[_06—+22 gtﬂ
a-mc=("3 *)
2+ 2 4
=G G Y- 135 g
se=(3 9G 9318 9 )
cac-pc=(} H-( 0 ={:2 ‘i ...(2)

— BT
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iii) To show:(A— B)T = AT — BT

(-8 =(} _iyé[‘g _%J"(D

r_or_ (1 1y _(4 1y _(=3 0
AT —B (2 3) (o 5) -{ ; __2} (2
~From(1) & (2)(A—-B)T = AT - BT
8.If A= (cose 0 ),B = (sme ,0 ) then show that A> + B = I.

0 cos0O 0 sin@
. . a1 _ (cosf 0 _ (sin@ 0
Given : A = ( 0 cose) B = ( 0 sin 9)

To show:A? + B2 =] ,
AzzAxA:(cose 0 )(cos@ 0 )_ cos“6 +0 0+0
0 cosf 0 cost/ — 0 0 + cos?

42 = (cos2 6 0 )
0 cos? 0

2 _ _(sin@ 0 \(sin@ 0\ _[sn®6+0 0+0
B“=BXB ( 0 Sln@)( 0 Sin@) 0 0-|—Sin2

Pan 2
B2 — (sm 6 0 )
0 sin? 0

cos? 0 + sin? 0 0 _[1 0] _
o A2 + B? = = =1
0 cos? 0 + sin? 0 0 1
Hence proved.

cos 0 sin@

—sin® cos 0) prove that AAT = I

9.1f A= (

cos 6 sin@) and AT = (cos@ —sin 0)

Given 4 = (— sin@ cos@ sin@ cos@
To prove: AAT = |

LH.S: A AT = ( €os8 sin6\(cosf —sinb
4.4 (—sinB 6059)(sin9 cose)

[(cosze + sin2 9) —cos@sinf + sin@ cosH]
~—sin@ 6 cosH + cosH sin sin? 8 + cos?0

-(1 9 -

Hence proved.
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10.Verify that A> = Iwhen A = (2 :‘;)
Given : A = (2 :g)

To prove : A2 =1
5 45 —4)_[?%5-24 -20+20
A2 =AXA= [6 _5] [6 _5] = [30 ~30  —24+25

1 0
2 = _
oo 1)

Hence proved.

11. If A= (‘Z Z) and I = ((1) (1)) show that A?> — (a + d)A = (bc — ad)1,.

Given:Az(? Z),Iz(é (1))

To prove:A%? — (a + d)A = (bc — ad)l

2 1 p b + bd
weanas(e ute ) <[00 22

B a b a’+ad ab+bd
(a+d)A—(a+d)(C d) = [ca+cd ad + d?

a?+bc ab+bd | |[a*+ad ab+bd
ac +cd bc + d? ca+cd ad+ d?

bc — ad 0
- 0 bc — ad

= (be—ad) (; )= (e —ad)()) =R.H.S

A2 — (a+ d)A :{

Hence proved.

1 7
12. 1fA:(5 2 9,B(1 2 | verifythat (AB)T = BTAT
12 80\ %

1 7
. (5 2 9 .
GwenA—(1 5 8),B—(é _21>
To verify:(AB)T = BTAT

1 7) 5 4+ 2 + 45 35+4—9:{52 30}

AB:G 3 3(; _21 43 3

1 +2 +40 7 +4 —8
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_ r_[52 43
» (AB) —[30 3J...(D
5 1

BT=(% ; _Sl)and AT<§ é)

5 1
11 5 5 +2 +45 1 +2 +40
BTAT = ( )(2 2) =[
7 2 -1

9 8 35+4 —9 7 +4 —8
30 3

s~ From (1) & (2),(AB)T = BTAT
Hence proved.

13.0fA=(3 1) showthata®—54+7I, =0
-1 2 2
Given: A = (_31 ;)

L.H.S: A2 =54 + 71,

eeaea= (G =[5 3%

A N
A2—5A+712=[8 >l g3 1 +7{1 0}
-1 2) 0 1

8 5| (15 5\+[7 o}
=5 3) —5 10/ 0 7

[
[

—5+5+0 3—10+7

0 0] _,
0 0
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EXERCISE 5.1

Distance between two points A(x;,y,) and B(x,,y,)

A® ® B
d= \/(xz —x1)%+ (¥, — y1)? (x1,y1) (x2,¥,)

The midpoint of the line segment joining the points A(x,,y,) and B(x,,y,)

Xy + X, y1+y2> A® @ ® B
2 ’ 2 (Xl, yl) (xZ' 3’2)

midpoint = (

Section formula
The point P which divides the line segment joining the two points
A(x4,y,) and B(x,,y,) internally in the ratio m : nis
m:n
/P m .P 4] . B
P(x,y) = [mxz e ] Cey 1) (x2,2)

)

m-+n m-+n

The point P which divides the line segment joining the two points A(x;,y,)
and B(x,,y,) externally in the ratio m: nis

Internal division :

n
(xy,y1) —A ——m:n
External division : éA JD
— _ (x2.y2) )
mx, —nx, my,—ny \ 2,2
P(x,y) = [ 2 1 ’ 2 1 ] N
m-—n m-—n
m
The centroid of the triangle whose vertices are A (xq,y,)
(e, y1) , (x2,¥2) and (x3,y5)
2
. (x1 +X; +X3 Y1 +Y; +J’3)
centroid = ,
3 3
1
C
(xz; yZ) (x3'y3)
Area of a triangle
The vertices A(x,,v,) ,B(x,,v,) and C(x3,y5) of AABC B2V
1 1
8=31r S
A= 1
5 {(x13’2 +2%5¥3 + x3y)— (X214 X3y, + x1v3)} C
(x5, 5,) (x3,¥3)

1 Il
A= E{(xﬂ’z + 0,3+ 23y1) = (¥4 + X3y, + X, ¥3)} 5q. units
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Area of the quadrilateral ABCD

A(xy,y1) ,B(x3,y2) , C(x3,3) and D(xy,y,)
are the vertices of a quadrilateral ABCD

Area of the quadrilateral ABCD (x4, y2) C(x3,y3)

1x, x, x3 x, x4
A= {3’1 Y2 V3 Vs 3’1}
A B

{ ym } (leﬁ) (x5, ¥5)

A= > {(xl}’z + X2Y3+ X3V, + %,y1)— (X201+ 23y, + XY+ X1Y,) }

Area of the quadrilateral ABCD

1
= E{(x1 - xg)(yz - }I4) - (xz - x4)(y1 - y3)}SQ-unitS

Example 5.1 : Find the area of the triangle whose vertices are
(-3,5),(5,6) and (5,-2)

Let the vertices be A(x—3,y5),B(5 2) and C(5,6) (5.6
g X3 ¥3 Yy )

_}{xl X2 X3 x1} (743 3 i i

2W Y, ys oW

ey

=%{6 + 30+ 25— {25 —10—18 } —4—3—2—1_1' e ‘s\4.
—2
1 1 B
=3 [61 — (25 —28)] = > [61— (—3)] (5,-2)

1 122 _ 32 Sq.unit
= — = — = q'unl S
5161+ 3] = > [64]

IDENTIFY POINTS, LINES, & PLANES

ON THE SAME LINE

Non Collinear
°

/

Collinear
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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(_,lc'S' 3),Q(6,—2) and R(;B, 4)
1 0N X3 3 V3

Y2

1{x1 X, X3 xl}

AZE Vi Y2 Y3 V1

Pavetedy

{3 +24—9— {18 +—6’——6‘}}

A=

N =

N NI

[27—27]=%(0)=0

[NSRIY

[27 -9 —-18] =

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.

Area of triangle ABC is 22 sq.units

Let the vertices be A(—1,2),B(k, —2) and C(7,4)
X1 Y1 Xy Yo X3 Y3

Tx;, x, x3 x
E{Jﬁ Y2 Y3 3’1}_22

1{ m } =22
2 _
%{2+4k+14— Rk — 14— 4 }} =22

1
§[4k+16—(2k—18)]=22 = 4k +16 — 2k + 18 = 44
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 + ¢ = 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 Y X3 Y3
The given points are collinear, then area of APQR =0

1{x1 X2 X3 x1}=0

201 v, vz oy
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| P} -

E{—c—b—ZO— {~4b+ 5c+ 1 }} =0

—c—b—-20+4b—-5¢c—-1=0
3pb—6c—21=0 = 3b—6C=21

=3
b—2c=7..(1)
Given that 2b +c =4 ...(2)
Solve (1) and (2)
(1)=>b—\?\c2=7
(2) x2=4b+2c =8 3
5p =15 = b—/l’5
= ==
b=3
Sub b = 3 in equation (1) b —2c =7
3—-2c=7
—2c=7-3= —2c=4
4
c=—3 =k==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(;B ,2),B(—1,—-1) and C(1,2)
1 M1

x2 Y2 X3 V3

o Tx, x, x3 x4
Area of this tile _2{3’1 D )’1}

ey

=E{3—z+/2— £2-1-6 }} _

1 1.6
=§[3+9] =/—2P1’2]

Area of this tile = 6 sq.units

218
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Since the floor is covered by 110 triangle shaped identical tiles
Area of floor = 110 X 6 sq. units
Area of floor = 660 sq. units

Example 5.6 Find the area of the quadrilateral whose vertices are
(8,6),(5,11),(—5,12) and (—4,3)
Let the given points be A( 4,3), Bg(8 ,6),Cg{5 ,11),and D(—=5,12)

2 Y2 3 V3

X1 }’1 X4 Ya
Area of the quadrilateral ABCD 14

Iy ox, x5 Xa Xy
=Sl e A e c(5,11)

=%{_3 6 11 _152>_<:}

10

B
1 6
=§{—24+ 88 + 60— 15— (24 + 30— 55—48)} e (8,6)
1 —4,3 4
=—{148—39—(54—103)} ( —5—)4—3—2—1C1 234567 8X

= —{109 (—49)} = —(109 +49) = (’r5*8)
~ The area of the quadrilateral ABCD is 79 sq.units

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(Z 2) B(5, 5) Cg(4 9) and Dg(l 7)

X, Y2
1ex, x, x3 x4, x
Area of parking lot= E{Y1 3; 3’2 y: Yi}

= N W RO NN oW

o
(==
%)
w
NS
[#31

=

1
=5 {10+45+28+2—(10+20+9+14)}

1 16
—{85 53} ——{32}

Area of parking lot = 16 sq. feets




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

Construction rate per square feet = Rs.1300
Total cost for constructing the parking lot= 16 x 1300 = Rs.20800

1.Find the area of the triangle formed by the points
Let the vertices be A(=4,6),B(—=3,—5),and C(1,—1)
X1 Y X2 oy, X3 Y3

=}{x1 X2 X3 x1}
201 Y2 Y3 W1

- DK}

=1{20+3+6—{—18—5+4}}

2
=3 [29 — (—23 + 4)] =3 [29 — (—=19)]
;[294-1ﬂ {4gy—24.&yunws |

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 N1 X2 X3 V3 y

Azl{x1 Xy X3 xl}

201 Y2 Y3 W1

—8 —10 —8}
Aol
_2{— —f = 1
_1 {32+ 50+ 3— {10 + 12+ 40 }}
2

(115
= [85 —62] = EZS]

—1155qumts i i i i
2.Determine whether the set of points are collmear or not

1
(i) (—— 3) (—5,6)and (—8,8)

31 X2 W, X3 Y3

1
(i) Let A (——, ),B(—S, 6)and C(—8,8)be the given points.
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A_l{x1 X, X3 xl}

1
Y1 J’2 Y3 N1 —_x6=-3

A
AR =t
z{ } z

2{ 3—40— 24— 15— 48— 4}} =%[—67—(—67)]

1 1
= E[—67 +67] = E[o]= 0
Hence,the given three points are collinear.

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(q, b + c),B(b, c + a),and C(f ,a+b)
X1 X2 3 Y3

_1 X; X, X3 x1
)’1 Y2 Y3 3’1

{>%><b,,}

a(c+a)+bla+b)+c(b+c)— {b(b+c}kc(c+a)+a(a+b)}}

ac +a* + ab + b? + bc + c? — {b% + bc+ c* +ac + a? +ab}}

ac +d* + gb + B2+ b+ % — B2 — fo— 2 — gt — d? — Q’b}

N~ NlH Nlr—\ NIH

I
—
=)

1=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)

Let the vertices be A(0,0) ,B(}CJ 8) and C(6,2)

X, W X3 V3

The area of AABC = 20 sq.units
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H{ oS0t -

%[O+2p+0—{0 +48 +0 }}=

1
5 (2p —48}=R0 = 2p — 48 = 40

88
2p =40 + 48 =>2p:88=p=7=> 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)
Let the vertices be A(p p), B(5 6),and C(5,—2)
X1 N V2 X3 Y3

The area of AABC = 32 sq.units
1 [ P A oP
4 XA ¢ =
p 6 -2 p
1
§[6P—10+5p—{5p+30—2p}}=

1 1
5[11p — 10 —(3p +30] =32 = - [11p — 10 — 3p —30] =82

104

4.Find the value of K for which the given points are collinear.
(0)(2,3),(4,a) and (6,-3)
Since the points A(2,3),B(4,a) and C (6,—3) are collinear

X1 Y1 X2 Y, X3 Y3

The given points are collinear, then area of AABC =0

1, x, x3 x4
E{yl Y2 V3 yl}_o

{00< 1=

{a—12+18 {12+ 6a —6 }l_,g

\JIH N =

2a+6—(6a+6)=0= 2a+6—6a—-6=0

—4a=0=a=0
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4.Find the value of Kk 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 N X2 Y2 X3 V3

The given points are collinear, then area of AABC =0
1 x1 X, X3 xl
3’1 Y2 3’3 3’1

1 R ;><}

{a(Za) +(—a+1)(6-2a) +(~4—a) (2—20) —
(ca+ D2 —20)+2a(~4— @)+ (6-20)a}} =0
2a® — 6d+2a*+ 6 — 2d — 8 + 8a— 2a+ 2a®— [-2a + 242 2— 2a— 8a — 24>

+ 6a—2a%]=0
6a’— 2— 24+ 24 — 2+ 2a+ 8a — 6a+ 2a%= 0 ]
8a’+ 4a—4=0

R =0 AN
1 —2

(a+1)R2a-1)=0

a —la
a+1=0, 2a—1=0 /2/7 207
a=-1, 2a=1 a a
(a+1) (2a—1)
1
“=3

5.Find the area of the quadrilateral whose vertices are
(0(-9,-2),(—-8,-4),(2,2) and (1,-3)

Let the given points be A( 9 2 ),B(— 8 —4),C(1,-3),and D(2,2)
yZ x3 y3 x4_ y4 y

Area of the quadrilateral ABCD —
1{x1 X, X3 Xz Xq }

2WY1 Y2 V3 Va0

S eceed

;{36+24+2 4-(16 - 4—6- 18)}

= %{62 —4-(16 -28)}= %{58 - (=12)}

1 1 35
= 5{58 + 12} =Z/{76} = 35 Sq.units
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5.Find the area of the quadrilateral whose vertices are
(i1)(—9,0),(—8,6),(—1,—2) and (—6,—3)

Let the given points be A( 8 6) B(— 9 0),C(—6,—3),and D(—1,-2)

y2 X3 y3 X4 Va4

Area of the quadrilateral ABCD

2 Y1 Y2 Y3 Ya V1

e

{0+27+ 12—-6—(-54+0+ 3+ 16)}

N =

_ N =

=5{39-6-(-54+19)} = %{33 —(-35)}

—{33 + 35} —/2/{58} = 34 Sq.units

6. Fmd 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)
X2 ¥ X3 y3 X4 Vs

Area of the quadrilateral ABCD = 28 sq.units

E{x1 X, X3 X4 X

2 Y1 Y2 V3 Y4 D1

_4 -3 3
1 =28
2 |- > >

{—4k+ 6+ 9—4—(6+3k—4—17)} =28

—4k+ 11—-(6 + 3k—16)=56 = —4k+ 11— (3k —10) =56
—4k+ 11 -3k +10 =56 = =7k + 21 = 56

35
~7k =56 —21=> —Tk =35= k= —— = |k = =5

7.1f 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

X2 Y2 x3 V3

} =28

N | =

The given points are collinear, then area of AABC =0

Txg x, x5 x9)
2{3’1 Y2 V3 3’1}_0
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{2

2{ 3b —5a + 36 {9a+4b+15}} =0

—3b—5a+36—-9a—4b—-15=0
—14a—-70+21=0 = —14a —-7b = —

l4a +7b = 21
=7
2a + b =3..(1)
Giventhata+b =1..(2)
Solve (1) and (2)

(1) = 2a+\b=3
- @ O

2= a+b=1
a=2
Suba =2 inequation (2) a+b=1
2+b=1
b=1-2 = b=-

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 AABC .Find the coordinates of the
vertices A,B and C.Hence find the area of AABC and compare this
with area of APQR .
P(11,7),Q(13.5,4),and R(9.5,4) are the mid points
of the sides of a AABC

A
Mid point = (x1 -|2- x2’y1 ; yz)
Midpoint of A(x;,y,) B(x;,y,) = (1L7) (11, Dy R (9.5, 4)
<x1 + X 0N +3’2> — (11,7)
2 2 ’ B C
x1+x2=11 3’1+3’2=7 Q
2 r T2 (135, 4)

X+ x%,=22..(Dy,+y, =14 ..(2)
Midpoint of B(x, ,y,) and C(x5,y3) = (13.5,4)

X, + X3 Y, +3’3) .
( —2 20 = (13.54)

X, + X3 Y2 V3
2 ' 2

=4
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X, + x3=27,..(3) y,+y;=8..(4)
Midpoint of A(x;,y,),C(x3,y3) = (9.5,4)

X1+ X3 ¥q +J’3) _
(B2 22) = 954
X1+ X3 yit+ys
> = 9,5, > =4
x; +x3=19..(5) y,+y;=8..(6)
Solve (1) and (3) Solve (5) and (7)
W= wrw=2  G= nts=19
(=) (= (=) L
)= X3 tx; =27 (7)= X = %= =5 12

2x, =12 =x; =—
Xl - X3 = _5 o (7) 1 1

Sub x; = 6in(5) x; + x3 =19
6+ x3=19 = x3=19-6
Sub x; = 13 in (3, + x5 = 27
X, +13 =27=x, = 27— 13

Solve (2) and (4) Solve (6) and (8)
()= %ty 14 G)= y1tys=8
B)= ¥yst 7 =8 (7)=>y1—)13/=6

x, =6

=7
Suby, =7in(6) ¥, +¥; =8 V1

7+y;=8=y;, =8-7
y3 =1
Suby, =7in(6)y1 +y3 =8
7+y;=8=y;, =8-7
=1
Suby, =7in(2) y1 +y, =14
7T+y,=14=y, =14 -7
Y2 =7
- the vertices of A(6,7),B(14,7) and C(13,1)
X1 X2 V2 X3 Y3
1x;, x, x3 x
{1 2 X3 1}

AZE Vi Y2 Y3 W1

14

Y1=Y3=6..(8) 2y, =14 =y, =
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S %%l

1
=%{42+ 14+ 91— {98 + 91+ 6}} = 5 (147 — 195}

Areaof a APQR P(11 7),Q(13.5,4) and R(9.5,4)

X1 V1 X2 Y2 X3 V3
1x; x, X3 x4
A= {Y1 Y2 V3 )’1}

-3 K

= %{44 + 54+ 66.5—{94.5+ 38+ 44 }}

1 1
=5 {164.5 - 176.5} = 5{-12} = —

= 6 sq.units
Areaof AABC =24 =4 X6

Area of AABC = 4 X Area of APQR

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 — (—131 6) (6,10)
Area of the quadrilateral EFGH (—6,4) ¢
A(—4,-8), B(8 4) C(X6 10) and D(— 10 ,6)
X1 Y1 X4 Ya

Area of the quadrilateral ABCD

_1{x1 Xy X3 Xy xl}
Vi Y2 Y3 Va4 W1

8RR

1
2{16+80+36+80 (—64—24—100— 24)} =§{212—(—212)}

¥
(=3,-5) (6.-2)

B
(—4,-8) (8,—4)

I o

1 1
= 5{212 + 212} =;14Z4}212

Area of the quadrilateral ABCD = 212 Sq.units 227
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E(=3,-5),F(6,52),6(3,7),and H(-6,4)

X1 N Xy }’4

Tx, x, x3 X4 X
Area of the quadrilateral EFGH = 5 {)’1 Y, y3 Ya Vi }

{6+42+12+30 (—30— 6— 42—12)}

~2
90
:_{90 (90)}——{90+90} Ziw/o}

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.

C(7,—4)
A —5,—4,B 1,6),and C(7,—4
(x1 ) ( YZ) an gc3 )’3)

1 X1 xz X3 X1
A_E Y3 3’1}

N ?<?<><5 } / ;
~ 9 M Mg (—5,—4) (1,6)

{30 41— 28—{—4+42+20}

—60

1
— —[—-62 — = = 60 Sqg.units
[-62 — (-4 4+ 62)]= 2[ 62 — 58] ﬁi —120] = q.

, Area of a AABC
No.of paint cans = _
Area covered by a bucket of paint

NI»—* Nlr—x

No.of paint cans = 6_60 =10
10.In the figure, find the area of (i)triangle AGF (ii) triangle FED
(iii) quadrilateral BCEG
(i) Area of triangle AGF

A(= 53) G(= 4505) F(=2,3)

X3 Y3
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-5 —45 —
1
AreaofAAGF=§{ O: }

_1 {—2.5 —135—-6— {+13.5—-1-15 }

1 1
=-{-22-(-29.5)} = 5{~22 +29.5}

1
=3 {7.5} = 3.75 sq. units

(ii) Area of triangle FED
F(-2,3),E(1.5,1),D(1,3)

X1 V1 X2 Y2 X3Y3

52
. .
AreaofAFED=§{m }

:%{—2+4.5+3—{4.5+1—6}

= 1{5.5 —(55-6)}

2
1 1

= 5{5.5 — (=05} = 5{5.5 + 0.5}
1 .

=3 {6} = 3 sq.units

(iii) Area of the quadrilateral BCEG
B(—4,-2),c(2,-1),E(1.5,1),6(—4.5,0.5)

X1 M1 Xy Yo X3 Y3 X4 Ya

1 X, X
Area of the quadrilateral BCEG = 5{9;11 3;22 3;33 ;4 }1]1 }

{5889

1
=§{4 +2+75+9—(—4—15- 4.5—2)}

— %{15_75 —(—-12)} = %{15.75 + 12}

= 27—275 = 13.875 sq. units
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EXERCISE 5.2

Inclination of a line

The inclination of a line or the angle of inclination of aline 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° .

Ay /
0 =0° o
“ 0 8—=»90
\
v
Given Slope
Angle of inclination m = tanb
Two points(xy,y,) and (x5,v,) m =22 N
X2 — X1
a
. m=——
St.lineax+by+c=0 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 9 = 30°

m=tanf = m = tan30

m=—
V3
(ii) Given that the slope of the straight line,

m=+3 = tan6 =3
where m = tanf

6 = 60’
[ The angle of inclination of the straight line is 60°]
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Example 5.9 Find the slope of a line joining the given points

(i) (—6,1) and (-3,2) (iD) (—%%) and <§;> (iii) (14,10) and (14,—6)

Y2= W1
Slope of a line joining two given points is M = X, — X,
(_6,1), (_3 ’2)
X1,V1 X2,Y2
_2-1 1
—3+6 " 3

(i) <—%%> and (;;)

X1, V1 X2,Y2 6—7 1
Y2—W1 ;E é_ 14 _ 14

m=——— = m= = m=—"— S m=—=5
X2 ~ X % 6+ 7 ™3
7 21 1
—1X/2/1’3 -3
M="13 — M=%
2
(iii) (14,10) and (14, —6)
X1,Y1 X2,Y2
=}’2_3’1 =>m—_6_10 — = —16
Xy = Xy T 14 -14 B
m= oo

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 perpendicularto s?
A(—2,2),B(5,8) D
X1 )1 X2Y> P
C
D

_Y2—y1 _ 8-2 6
Slopeofr—x 2, S 2 = m; = k/(b

C(=8.7),D(-20)
x22
ﬂ@

0—-7
Slope of CD = Y270 221 7 &/

m, x m, {g/xﬁ [Letslope of r=m, }
] and slope of ¢ =m,
my;Xm,=—1
Hence the given lines r and s are perpendicular .
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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

X1 N Xy Y2 2 %
Yo=Y _ 4+2 6 2 4
Sl = = = — —t _ ’L‘
opeof P = T3 =2 my =3 bR D
_ \d
C(6,—2),D(12, 2) o}
X1 V1 X2 Y2 2 G 2 ?’/«D
_}’2_)’1_2+2_/4/=> 2 6 G
Slopeofq—xz_xl 12-6 6 ™73 .

M. =m Let slope of p =m;
! 2 and slope of ¢ =m,

Hence the given lines p and q are parallel

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
parallelto q?

(3,—2)and (12,4)

X1,)1 X2:Y2 6 5
_}’2_3’1_4+2 —__ _=
Slope ofp—m 12 -3 9 3
3
Slope of p = <
(6,—2)and (12,2)
X1,)1 X2,Y2 A
V2= V1_ 2 +2 —__=Z
Slopeofq—xz_x1 12—-6 _6_3

2
Slope of q = 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(—=2,5),B(6,—1)

X101 X2:¥2 Slope of AC
3 §E
— —1-5 =0 3
SlopeofAB=u= :sz—— A e ¢

3 Slope of AB  Slope of BC
Slope of AB = ——

4
B(6,—-1),C(2,2)

X1.)1 X2,Y2
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X, —X; 2—6 4

- 241 3
Slope ofBCzy2 Yi_ L+

3
Slope of BC = ~3

Slope of AB = Slope of BC
Hence A, B, C are collinear
B(6, _2)1 C(S, 1)

X1 Y1 X2 Y2

Y2— V1 1+2 3
— = S — 2,1 C
X,=X1 5—6 -1 21%; 5,1

Slope of BC = —3
Let A(1,—2),D(2,1) (1,-2)

X1 N X2 V2

=— =3
X, —x, 2-1 1

Slope of AD =3 - Slope of BC # Slope of AD

Slope of BC =

2 (672)

Slope of AD =

The slope of AB and CD are equal so AB,CD are parallel.
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. 102+
A(2005,96), B(2015,100) ek A
X1 Y1 X2 Y2

D
7]
i

Y, =y, _ _100— 96

roduction {in crores)

SlOPe Of AB = m - 2015 _ 2005 961 .4(20[)5_9@.
A2 2 7
~ 10 - T 02 1
2 0.~ 5 | -
Slope of AB = — & " }_!2005 2010 é}alri 2000 2005 X

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)

Xq V1 X2
_Y2=yi _ k=96
Slope of AC =" = 2030 — 2005
k — 96
25
k=96 _2_ k=9  _ k_96=10
7o
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 aright angled triangle.

The vertices are A(1,—4) ,B(2,—3) and C(4, —=7)
Let A(1,—4), B(2,—3)

X1 N X2 Y2
Yo=Y, _—3+4
SlopeofAB—xz_xl— -1 =

Slope of AC =

Slope of AB =1
B(2,-3), C(4 —7)

X101
Y, -y, —7+3 42
B = = =——:—2
Slope of BC X, —x, 42 >
Slope of BC = —2
A(1,-4),C4, 7)
X1 W Xz V2 C
. qooYemy 7+ 4 31
Slope of AC = —1
Slope of AB x Slope of AC =1x—1 A_! -

=-1
AB is perpendicular to AC
Therefore, AABC is aright angled triangle.
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Example 5.16: Prove analytically that the line segment joining the

mid — points of two sides of atriangle is parallel to the third side
and is equal to half of its length.

The vertices are A(a,b) ,B(c,d) and C(e, f)
Let D and E are the midpoint of the sides AB and AC

D = midpoint ofA(a,b) and B(c,d)

X1 Y1 X2 y,
=(951'1'952 J’1+3’2>_ a+c b+d A(a, b)
2 2z )T\
D = a+cw a+cb+d <a+e b+f
- ) E _—
2 2 ( 2 2 ) 2 2
E = midpoint of A(a,b) and C(e, f)
X1 Y1 X2Y2 C
=(x1+x2 3’1"‘3’2) a+eb+f (c,d) (e, f)
2 ) 2 - 2 ’T

at+e b+ f
- (505

D a+c b+d £ at+e b+f
2 "2 ) 2 7 2
X2

X1 Y1 Vs,

b+f _btd e g

Y2— W1 2 2 2
Slope of DE = = = =
X2~7X1 a+e a+tc /e(+e/2;@( ¢
2 2
Slope of DE = -
e—c
B(c,d),C(e, f)
X1,Y1 X2,)2
- —d
SlopeofBC=u=f
Xy, —Xq1 e —¢C
f—d
Slope of BC i— =~ Slope of AB = Slope of AC

Therefore, DE is parallel to BC.

a+c b+d ate b+ f
D( T )andE( 5 )

X1 V1 X2 V2

DE = \/(xz —x1)% + (2 — y1)?
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a+e a+c\> [(b+f b+d\’
DE:\[(Z_Z)Jr(z_z)
@+ e—d—c\? +f—b—d\’
=j( =) +(5 2 )
—oy?  (f-d\" _ [e=)? (f-d)?
=J(ezc) +<T) =\/e4c T

(e—c)2+(f —ad)?)

=

DE=%J@—@2+U—dP

B(c,d)and C(ﬁ,f)

X1y, 2Y2
BC = \/(xz —x1)? + (Y2~ y1)?
BC =+/(e —¢)? + (f —d)?

’DE—lBC
o =3

1.What is the slope of aline whose inclination with positive
direction of x — axis is (i)90° (ii)0°
(i) Given that 6 = 90°
m=tan = m = tan 90’

(ii) Given that = 0°
m=tanf = m =tan0’
m=20
2. What is the inclination of a line whose slope is (i) 0 (ii) 1
(i) Given that the slope m =0
tan0 =0 where m = tan
0=0

[ ~The angle of inclination of the straightline is 0°]

(ii) Given that the slope m =1
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tand =1 where m = tan6
6 =45’
[ ~The angle of inclination of the straight line is 45°]

Ex:3 Find the slope of aline joining the given points

(i) (5, \/E) with the origin (ii) (sin@,—cos0) and (—sin0, cos0)
Y2o—V1

Slope of a line joining two given points is M = X, — X,

(1) (5,¥5),(0,0)

X1,Y1 X2,Y2

0V _ 5
~0-5 -5
V5 _ s 1
=5 Exvs5 V5
(ii) (sin8, —cosB) and (—sinb,cosH)
X1,V1 X2,Y2
_2cos0
cosO + cosf _ — _coth

m :—sine— sin@  =2s5inf
5.Show that the given points are collinear: (—3,—4),(7,2) and (12,5)

S . . . V2N
Slope of a line joining two given points is m = r —x
A(—3,-4),B(7,2) 2 Slg@ofAC
X1, X2,Y2 A( wC
- 3 s
SlopeofAB=y2 1244 é _3
X, =Xy 743 /1’05_ 5 Slope of AB  Slope of BC
3
Slope of AB = <
B(7,2),C(12,5
(x1 ,y)1 ( xz:)’z)
Y, —Y1 _ 272 §

Slope OfBCZxZ—xl =12_7" %

3
Slope of BC = <

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.
Let A(3,—1),B(a,3),C(1,—3)
Slope of AB = Slope of BC
A(3,-1),B(@,3)

X1°NN X2 Y2
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_Y2—Y: _ 341 4
SlopeofAB—xz_xl— 1_3  a-3
SlopeofAB=—a_3

B(a,3),C(1,-3)

xl B4 xz yz

- -3 — —6
SlopeofBC=y2 71 g=_
Xy — X4 1-a 1—a
Slope OfBC:l—a

Slope of AB = Slope of BC

a_37<'1 = 4(1— @) = —6(a — 3)

4 —-4a=—-6a+18 = —4a+6a=18—-4

14
2a=14—=>qg =—

a=7

1
7.The line through the points (—2,a)and (9,3) has slope — 3 .Find the
value of a.

Let A(=2, ), B(9,3)

X1 1 X2 V2

1
Slope of AB = — =

2
3’2_3’12_1
X2 — X1 2
3—a__} — 1
912 5 = - —E=>6—2a=—11
—2a=-11-6 = —-2q = —-17
17
“=7

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)
X1 1 xX2Y2
YZ_Y1=8_6 _E }
H 442 — 6 3

Slope of AB =
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1 ©)
m, = § /(L‘
b Q b;\
C(8,12),D(x,24) YV
X1 W1 X2 Y2 .
Slope of CD Y270 24-12 12 ® fb\
X, — X4 x—8 x—8 Q\,’D &
12 &
M2 = x—8
Given lines are AB perpendicular to CD then.. m; X m, = —1
4
1 Az "
37 x—-8

487'1: 4 =—-1(x—8)

x_
4=—x+8= x=8-—-4

x =4
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)

X1 N X2 V2
Y, —y1 _—3+4 ¥
SlopeofAB—xz_xl 21 _/_f_l
Slope of AB =1
B(2,-3)and C(4,— 7)
X1 N1 X2 Y2
Ya = Y1 _ —7+3 —A _
Sl BC = = — =2
ope of P 7
Slope of BC = —2
A(l,—4)and C(4,— 7)
X1 N X2 Y2 /3{
Y, =y, _—7+4 R _
-7 T = = __=-1
Slope of AC X, — %, 41 3

Slope of AC = -1
¢ Slope of AB X Slope of AC =1x—-1=-1

¢ Hence AB perpendicular to AC

¢ Given points form a Right angled triangle
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To verify by using Pythagoras theorem
Let A(1,—4), B(2,—3),

X1 N X2 Y2
AB = (r —x)*+ (2~ y)? =@ -1 H(3+ 4 =V12+ 12 =VT+1
AB=\2= AB*=2
Let B(2,—3), C(4,—7)

X1 M1 X2 Y2
BC =/ (= x)?+(y2— y1)? =V (4 —2)+(=7+3)2 =22 + (—4)°
=4 + 16
BC =+/20 = B(C? =20
Let A(1,—4), C(4,—7),
X1 Y1 Xy Y2
AC = (= 12+ (2 — y)2 =V (4 — 12+ (=7 + 4)?= /32 + (=3)2
9+9

AC=+18 = AC*=18
(- AB? + AC? = BC? |
By Pythagoras theorem, the given points form a right angled triangle
(ii) £ (0,5), M(9,12) and N (3,14)
L (0,5),M (9,—12)
X1 V1 X2 Y2
Yo=Y _ 12-=5

SlopeofLM=x2_x1 ~9-o0 -

NI BN

7
Slope of LM = 5
M(9,12) and N(3, 14)

X1 Y1 X2 Y2 2/ 1

Y2 = Y1 _ 14 — 12 _
Sl MN = = —=—
opeof MN =3 "

1
Slope of MN = ~3

L(0, 5) and N(3, 14)

X1 M1 X2 Y2
SlopeofLNzyz Yi_ 14—4
X, — Xq 3-0

Slope of LN = 3
1
Slope of MN X Slope of LN = —3 x3=-1
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*» Hence MN perpendicular to LN

Given points form a Right angled triangle

To verify by using Pythagoras theorem
L (0,5),M (9,12)

X1Y1 X2 Yo
LM =/ (x; = x)?+ (V2= y1)? =/ (9 — 0)2+ (12 — 5)2= /92 + 72 = /81 + 49

LM =130 = LM?2 = 130
M(9,12), N(3,14)

X1 M X2 Vo
MN =/ (xz = x)*+(72— y1)? = /(3= 9)2+ (14 — 12)2 =/ (—6)%+ 22
=36 + 4

MN =40 = MNZ =40
L (0,5), N (3,14)

X1 X2 V2
LN =/ (x;— x)2+ (72— y)? =/(3=0)2 + (14— 5)2 =+/32 + 92
LN =9 +81= LN =+90= LN2 =90
- MN? 4+ LN? = LM?
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),€(2.5,-2.5) and D(-5,5)

A(25, 35),B(10,—4),C(2.5,2.5) and D(-5, 5)

Slope of aline joining two given points A(2.5, 3.5), B(10,—4)
X1 N X2 Y2

Ya—Y1 _—4- 35 75 _1

Xy — Xq 10+ 25 75 a

Slope of AB = —1
Slope of aline joining two given points B(10,—4) and C(2.5, —2.5)
X1 Y1 X2 Y2

Slope of AB =

- _
/7515 15+ 5 -~ Slope of BC = =
Slope of aline joining two given points C(2.5,—2.5), D(=5, 5)
X1 Vi X2 ¥,
— 5425 75
Slope of CD = Y27V _ o7 = = —

X, —X,  —5—25 —7.5
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Slope of CD = —1
Slope of aline joining two given points A(2.5, 3.5) and D(-5, 5)

X1 N X2 Y2
1
Slope of AD = _iS
Slope of AB = Slope of CD Slope of BC = Slope of AD

~ AB perpendicular to CD then - AD perpendicular to BC then

11.If the points A(2,2),B(- 2,-3),C(1,-3)and D(x,y) forma
parallelogramthen find the value of x and y.
In a parallelogram slope of AB = slope of CD
Let A(2, 2),B(—2,—-3)
X1 V1 X2 Y2
Y2—=Y1 _—=3—2 -5
X, — X4 -2 -2 -4

Slope of AB =

5
Slope of AB = 2

C(1,—3) and D(x, y)

X1 N X2Y2
Y2—Y1_ Y+3
X, —x; x-—1

Slope of CD =

y+3
x—1
slope of AB = slope of CD
y+3
x—1
5 —5=4y+12= 5x—4y=12+5

5x —4y=17..(1)
Also slope of BC = slope of AD
Let B(=2, =3),C(1,-3
et B(32, 53), C(L=3)

Slope of CD =

Z= = 5(x—-1)=4(y+3)

- — 0
SlopeOfBC=y2 Y1 _ 3+3=_
Xy — Xq 1+2 3
Let A(2, 2) and D (x,y)
X1 V1 X2 Y2 5
Yo=YV _ V=2
Slope of AD = X, %, X2

[ =~ Slope of BC = O]
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_Y~
Slope of AD = P
slope of BC = slope of AD
y—2
5 =0= =p=7
Suby=2in(1) 5x —4y =17
5x —4(2) = 17= 5x—8 =17
5x=17+8 = 5x =25
25
=B (x=3)
12.LetA(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)
X1 N X2 Y2
Y2~V _ —4+4 0
Xy — X4 9-3 6
B(9,—4) and C(5,—7)
X1 N Xy Y2
Y2 — V1 __7+4 =__3
x,—x, 5-9 —4

~ Slope of AB=10

Slope of AB =

3
Slope of BC = = Slope of BC =2

Let C(5, =7),D(7,-7
et C(2, =7 (x2 7
Y2 — W1 :ﬂ=9
A(3,—4)and D(7,—7)
X1 N X2 Y2

Yo~y _ Z7+4_-3 3
Slope of AD = = =— . — _=
f X, — X, 7 _3 4 Slope of AD 2

=~ Slope of CD =0

Slope of CD =

Slope of AB = Slope of CD and Slope of BC # Slope of AD

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.
Let S(1,1), Q(x;, y,)

X1 V1
Midpoint of SQ = M(2,—1)
X1+ X it Yo\ _ 1+ x, 1+y P
< 5 ) 5 > =(2,-1) = < 5 2’ > 2) =(2,-1) (%2, ¥2)

1+ x
2=2, 1+y2=_1=> 1+x,=4,1+y,=—-2

2 2
x,=4-1L1+y,=—2-1= x,=3,y, =-3= Q(3,-3)

P(x1,y1), R(x3, ¥3)
Midpoint of PR = (2,—1)

(x1+x3 3’1+}’3)=(2 _1):>u= _
2 ’ 2 ’ 2 ’ 2 (1,1 (x3,¥3
X1 +x3=4,..(1) y,+y;=-2..(2) S, i R
QS = 2PR
S( 1 71); Q(B; _3)
X1 N1 X2 V2 (xL 1 P Q
(3,-3)

SQ = \/(xz —x)2+ (2~ y)? =V (B -1)?% + (-3—1)2
=V(2)? + (—4)2=V4+16 =+20 =V4x5 (1.1) (x3,¥5)
sQ = 2v5 S/t
P(x1,y1), R(x3,¥3)
PR =\/(x3—x1)2+(}73—Y1)2 u
P T Q
(X1, ¥1) (3,-3)

2V5 = 2\/(x3 —x1)% + (3 — y1)?
slope of PR

2V5 = 2y (x5 — x)2 + (3 — ¥1)?
squaring on both sides P(x1.y1), R(x3, 3)
4x5=4[(xs — x1) + (3 — y1)2] | slope of PR = ff :i’l
5= (t; —x)% + (3= ¥1)? . (3) —
Diagonals of a rhombus are at right angle
slope of PR X slope of SQ = —1

3’3_}’1)(_2:_1: 3’3_3’1X2=1
X3 — X1 X3 = Xq

2(y3 = 1) =x3 =%y ... (D)
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sub x3 —x; = 2(y; —y,) in(1) ﬂlope of SQ
5=[20; —yDI? + (3 —y1)? S( %1:%])1» Q( )362»—:;3
5=4@;—y)? + (r3—y1)? -3-1
slope of SQ =
5 = 5(y; — ¥,)? oo e
1=(;—y)?=y;-n=1..(5 slope of SQ ==
suby; =y, =1in(4) 2(y3 —y) =x3 —x;

2(1) =x3 —x; = x3 —x;, =2 (6) \Slope of SQ =—2/
solve (1) and (6) solve (2) and (5)

X1 +x3=4 y1t+y;=—2
=+ =+
X3 =Xy =2 3=y, =1
2x1=2 2y1=_3
x; =1 3
3’1—_5

3
~. The coordinats P (1, _§>
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EXERCISE 5.3

5.17 Find the equation of a straight line passing through (5,7) and is
(i) parallel tox - axis (ii) paralleltoy —axis
Equation of straight line passing through (5,7)
a) Parallel to x — axis

y=17
b) Parallel to y — axis
x=5

5.18 Find the equationof a straight line whose

(i)slope is 5 and y interceptis —9 x=5
(i) inclination is 45° and y intercept is 11
Given: slope:m =5 and y intercept = —9
The equation of the line isy =mx + ¢
y=(0(B)x—9 = y=5x-9
5x —y—9=0
(ii) inclination is 45° and y intercept is 11
Given: § = 45° qnd y intercept = 11
m=tanf = m = tan45°
m=1
The required equation of the line isy = mx + ¢
y=Dx+11=y=x+11
x—y+11=0
5.19 Calculate the slope and y intercept of the straightline 8x — 7y + 6 = 0

Given equation of a straight lineis 8x —7y + 6 =0
8Bx —7y+6=0= 7y =8x+6

=7
8 N 6
Y=ty
Compare with y =mx + ¢
6
Slope: m = - and y — intercept,c = -
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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? Ay
(a) slope and y intercept 80
Slope of a line joining two given points is 70 | (20, 68)
m = Y2— V1 60 _
X2 — Xy 50 ]

68—32 3679 9 40

Fahrenheit

slopem = ————=— _~
P 200 205 " 5 30 4
=~ slope,m = < 20 +
104
The line crosses the Y axis at (0,32) (i

o S S TS MU IR W) 7 P Tt

. . vY’ Celsius
(b) Equation of the line
Required equation of the lineisy = mx +c¢

9 Ox 9x + 32 X5
y=|=|x+32..(1) = y=—+4+32 =Y = 5

5 5

9x + 160

y:xT — 9x + 160 = 5y

9% — 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=<§>x+32

when x = 25

y=<§/>x2/55+32 = y=(9x5)+32

y=45+32 =y =77

= Mean temperature of the earth = 77°
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5.21 Find the equationof aline passing through the point (3,—4)

and having slope — 7

~ Equation of the line with slope,m = - and point (3,—4)
XY
Yy =y =m(x —x;)

5 5
Y= =2 (x=3) = ytb=c5 (x—3)
7y+28=-5(x—-3)= 7y+28=—-5x+15
5x—-15+7y+28=0 = 5x+7y+13=0

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)

B(2,5) and C(4,7) eqn. =?
X1,Y1 X2,Y2 A(14) c7)
Slope of line BC = 22~ Y1
X2 — X1 1
_ 7-5 7 1
C4-2 T2 .
B(2,5)
m;=1
Since Slope of required line(m) is perpendicular to the line BC
smpXm=-1
1xm=-1=m=-1

~ Equation of the line passing through A(1,4) isy —y; = m(x — x)
y—4=—-1x-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)
X1,V1 X2,Y2

Y—V1 _X7X
~ Equation of the line passing through two points =

Y2—=V1 X7 X
y+3:x—5=>KAx/‘5
—4+3 7-5
2y+6=—x+5= x—-5+2y+6=0
x+2y+1=0




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

5.24 Twobuildings of different heights are located at opposite sides
of each other. If aheavy rod is attached joining the terrace of
the buildings from (6,10) to (14, 12), find the equation of the

rod joining the buildings ? v
Given points are (6,10) and (14,12)
X1,)1 X2,Y2 1B (14,12)
~ Equation of the line u L __gqmzé%%;-fadi'
passing through two points ') (6,10)
Y—V1 _ X7X 8 —-
= .
Yo—Y1 X277 X 6 —
5 |-
y-10 _x-6 _y-10 x-6 +]
12-10 14 —6 5 T g T
1 4 ;1
=1Dgx=~0 HA
= 4y—40=x_6 12 345 67 8 91011121314 15 161718 A

4
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.

Given that intercept on the axes are equal in magnitude but opposite in
direction

Here: x intercept = aand y intercept = —a
b=-a Xy
Equation of the line (intercepts form) is p +z =1..(1)

X X

G AN A 1 .Since it passes through (5, 7)

a —a a a X,y
5 7 — —2
e 5 7=1= —vl=>a=-2
a a a

suba=-2in b= —-a

b=—(-2)= b=2

x
suba=—2andb=2in(1)a+%=1
*r Y X Y —-x+y
—_— =1 — —=1= = 1= — =
_2+2 1 2+2 1 > 1 x+y=2
xX—y=-—2

5.26. Find the intercepts made by theline 4x — 9y + 36 = 0
Given equation is 4x — 9y +36 = 0
4x —9y = —36 Ax  Hy 36 x oy
+-36 T 36 —36 —36 -9 —4_
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X
Comparing with intercepts form P + % =1

x - intercept isa = —9
y — intercept isb = 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
assumedasy = —0.25x + 1.

(i) Draw a graph of the equation.
(ii) Findthe number of hours elapsed if the battery power is 40%

(iii) How much time does it take so that the battery has no power?
100% =

J

Given: y = —0.25x+1... (1) where,
x = Hours of using mobile phone
y = remianing battery power in percentage

x=0;y=-025(0)+1 = y=1
x=1;y=-0251) +1=-025+1

y =0.75 g (i)Graph.:f th; equation
xX=2; y= —0. 25(2) +1 =-05+1 % Points to be plotted:
y =0.5 % (0,1),(1,0.75),(2,0.5),(3,0.25),(4,0)
=3;y=-025(3) +1=-075+1 &
y = 0.25 &
=4;y=-0254)+1 =-1+1 1
y=0 0.75
x| 0] 1] 2[3 ] 4 >
0.25
y 1| 0.75] 0.5]0.25 0

(ii) Find the number of hours elapsed if the battery power is 40%
100% w1

= 0y = — =
wheny = 40% 100 0.4
iny=-0.25x +1

04 =—025x +1
025x =1 —0.4 = 025x = 06
06 100 &0 12 40%

¥ =025 100 " 25
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12

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?

wheny =0 iny =—-0.25x + 1
0=-025x+1=0.25x =1
1 1 100 100

= = = — X — =
025  *T 0257100 ¥~ 25

x =4
Time taken so that the battery has no power = 4 hours

X

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 isg +%} =1
=1
a 7—a
Since this line passes through (=3, 8)

X,y
—3(7—a) +8a

__f%=1=> = —21+4+3a+8c=a(7—a
a —a a(7—a/zv1 ( )

—21+1la=7a—a*> = -21+1la—-7a+a*=0= -21+4a+a%?=0
a’?+4a-21=0 = (a+7)(@-3)=0

a+7=0,a-3=0=>a=-7a=3 +Ax
Since a is positive, . a =3 47 ;21
. X, Y _
suba=3m(1)a g -
y Xy 4x + 3y
—+—=1 = — = = —
3 7—3 3+4 1 12 1

dx +3y =12 = 4x43y—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) EastAvenue

(ii) North Street

(iii)Cross Road
(b) Where does the Cross Road intersect the

(i) EastAvenue?

(ii) North Street?

a (i) equation of East Avenue
From the figure,

East avenue is the straight line joining €(0,2)and B(7,2)

y _yl X _xl xl !yl x2 'yZ
= N Y
Yo —V1 X;— X =280 .’;\'"’b
y—2 x-0
2-2 7-0
y—2

X
0 7:>y—2

I
o

y=2
a (ii) equation of North Street

From the figure,

| | | |
T 1 0 T X
4 -3 -2 -1 1 2 3 4 5 6 8 9 10 11

forth street lie vertically above C (O,Zl
(i.e) Exactly ony axis
=~ equation of North streetis x = 0 [ it is ay — axis]
a (iii) equation of Cross Road
slope of the line joining two points M(7,7), A(3,10) is

X1,Y1  X2,)2

slope of the line MA,

_Y2— Y1 _ 10=-7 3 _ 3
Y- 3—7 -4 4
v cross road is perpendicular to line MA
1 -1
. slope ofthe crossroad , m, = —— = ——
1 —3/4

252
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_ 4
~ equation of the cross road with slope, m = 3 and point A(3,10)

X1
y—y1=m(x—xy) v

4
y=10 = 3 (x=3) =3~ 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) EastAvenue?
if E is (q,2)then E is a point on the Cross Road
~ substituting x = q,y = 2 ineqn(1)
() =4x—-3y+18 =0

4(q)—3()+18 =0 =49 —-6+18 =0

~12 -3
4q+12=0=>k=7 = k= —3

~ the point E is (—3,2)
(b) Where does the Cross Road intersectthe (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
18 6
0-3()+18 =0 =3k =18 = k=

k=6

=~ the point D is (0,6)
1. Find the equation of a straight line passing through the mid-pointofaline
segment joining the points (1,—5), (4,2) and parallel to (i) X -axis (ii) Y -
axis

Mid point of the line joining the points (1,—5) and (4,2)is
X1+ %, ¥+ X1 N ¥2 V2
Mid point=< ! > 2'3’1 2}/2)

(144 (-5 +2 5 —3
2 2 =<E'7>

5 -3
Equation of straight line passing through <§ 7) and
[) Parallel to x — axis
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2. Theequation of a straightlineis2(x — y) + 5 = 0. Find its slope, inclination
and interception ontheY - axis

Given equation of a straight lineis 2(x —y) +5=0

2x —2y+5=0..(0) 1
coef ficient of x _ _£ - m=1
coef ficient ofy —

Inclination (angle) m = tan 8

Slope of the line: 13 = —

tand =1= g = 450

Intercept on y — axis
Putx=0ineqn.(1) 2x =2y +5=0 c
200-2y+5=0=-2y+5=0= A2y = #5= y=s5
5

~y — intercept = >

3. Find the equation of a line whose inclinationis 30° and making an intercept
—3 onthe Y-axis.

Given: @ = 30°
m = tan@
1
m=tan30°= m=—
V3
Given: vy intercept = —3

The required equation of the lineis Yy =mx + ¢
x — 3V3
V3

1
y=7=x=-3= y= = V3y=x-3V3

V3
x—V3y—3V3=0
4.Find the slope and y intercept of \3x + (1 —\/§)y =3
Given line is: /3y + (1 _\/g)y —3

Make the above line to the formy = mx + ¢

(1-v3)y=—V3x+3
—1 V3

Compare with y =@mix +(c)

254
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m= —V3 and c = 3
T 1-43 1-+3
5. Findthe value of‘q, if the line through (—2,3) and (8, 5) is
perpendiculartoy = ax + 2
Slope of the line joining two given points(—2,3),(8,5) is

1 X1,Y1 X32.,Y2
3’2_3’12 5-3 2

X, =% 8- (-2) M

my =

slope of theliney=ax +2ism,=a
[ compare withy = mx + ¢ ]

since the two lines are perpendicular m; Xxm, = —1
1
< Xa=-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 footand top.

To find : Equation of the hill (AC) joining the foot and top
=~ Slope of line AC
0 = 45°
m = tan@
m=tan45°=> m =1
~ Equation of AC whose slope 1 and passing through C(19, 3) is
x'y
Y=y, =m(x —xq)
y—-3=1x—-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

] 2 1 .
(i) (2,5) and (—5, —2) (i))(2,3) and (—-7,—1)
2 1
Given points are <2,§> and <_E’ —2)
. X1V X2.Y2 . Y—=YV1 XX
~ Equation of the line passing through two points Vo — Vi Xy — X
2 3y — 2
d 3 x—2 — 3 x—2 _, 3y—2 x—2

-1 —6—2 —1—4 —8 —5

2
—-2_ = _
3 2 3 2 2
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3y—2 2(x-2)
-8 = -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)

X1,)1 X2,¥2
. . ) . Yy—=—Y1 _X—X4
~ Equation of the line passing through two points =
Yo=V1 X227 X
y-3 _X=2 _ y-3 x-2
-1-3 —=7-2 —4 ~ -9
—9y +27=—4x+8= —9y+27+4x—-8
=0
4x—-9y+19=0

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.
~ Equation of the shortest distance between(—6,—4)and (5,11)
Y—yi1  XxX—X V+ 4 X+ 6 X101 X5,V
= =
Y2=Y1 X277 X 11+ 4 546
y+4 x+6
15 = 11
15x +90 — 11y —44 =0

15x — 11y — 46 =0

— 11y + 44 = 15x + 90
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9.Find the equation of the median and altitude of AABC through A where the
verticesare 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 AABC are A(6,2),B(—5,—1) and C(1,9)

D = midpoint of B(-5,—-1),and C (1,9)
X1 X2 Y2 2 4

2 2 )\ 2 7 2 \2'2
Equation of median AD having points A(6,2) and D(—2,4) (=5 —1)

X1, X2,y
Y=y  x—Xx; y—2 x—6 N 2172
_ -

Vo= YV1 Xp— X 4—2 -2-6

y—2 x-6_ y—-2 x-6
-Z ~8_4 1 —4
x—6+4y—-8=0 = x+4y—-14 =0

= —4y+8=x—-6

Equation of the altitude AE: B(—5,—1) and C(1,9)

X1 W1 X2Y2
Y21
Slope of BC =y, —x,
_ 941 10° s
1+5 & 5 3
5
Slope of BC =3
slope of BC x Slope of AD = —1 ~AD L1BC

5 3
§>< Slope of AD = —1 = Slope of AD = —1 xg

3
Slope of AD (m) = —T

vl w

Equation of altitude AE having point A(6, 2) and slopem = —
X1 Y1

Y=y, =m(x —xq)
3%%(95—6):> 5y — 10 = —3(x — 6)
5y—10=-3x+18 = 3x—18+5y—10=0
3x+5y—28=0




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

10. Find the equation of the straight line which has slope ~2

and passing through the point (—1,2)
Equation of the straight line having slope m = ~2 and passing through

(=1,2) is y—y1 = m(x — x)
5 B 5
y—2=-7 @-(-) = y—2=-7(+1)
4y—-8=—-5(x+1) = 4y—-8=-5x-5

5x+5+4y—-8=0= 5x+4y—-3=0
11. You are downloading a song. The percent y (in decimal form) of mega
bytes remaining to get downloaded in x secondsis given byy = —0.1x + 1.
(i) graphthe equation.

(ii) find thetotal 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?

Given:y=-01x +1.... (D)
where,
x = time (in seconds)
y = remianing data to be downloaded

x| 0| 2|4 |6 |8 ]10
y| 1] 08| 06][04[02] 0

(ii) find the total MB of the song.

When x =0 (~ x can't be — ve)
1) =>y=-01x+1
y=—-010+1=>y=1
~ Total MB of the song = 1MB
(iii) after how many seconds will 75% of the song gets downloaded?

=~ 25% of MB to be downloaded
~ Puty =0.25 inegn. (1)
(D)=>y=-01x+1

025=-01x+1=01x =-025+1

075 75
— e = = —
0.1x = 0.75 =01 1

x=75

-~ Required time = 7.5 sec
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(iv) After how many seconds the song will be downloaded completely?

~ Puty=0ineqn. (1)
(1)=y=-01x+1

0=—01x+1= —1=—01x
1 10
*To1 T T

x =10

=~ Songs will be downloaded completely after 10 sec

12. Find the equation of the straight line whose intercepts onthe

x and y axes are given below (i) 4,—6 (ii) — 5,;

(i) 4and— 6
Given that x - intercept is a = 4 and y - intercepts isbh = —6
X
The equation of the straight line in intercepts form is P +%} =1
X X —
_+l=1 — __le — 3x 2y=
4 -6 4 6 12

3x =2y =12 = 3x—-2y—-12=0

.. 3
(ii) — 5 and 2

Given that x - intercept is a = =5 and y - intercepts is p = 2
x Y —x 4y —3x + 20y
_5 % c + 3 = 15/_,1 x + 20y

—3x+20y=15= 3x— 20y +15 =0
13. Find the intercepts made by the following lines on the coordinate axes.
(D3x—2y—-6=0 (ii)4x+3y+12=0

Given equation is 3x —2y — 6 =0
3x —2y =6
Dividing both sides by 6

Sx \Z\y_6 — f_%zl

26 6

N R oy

Yy _
+5=1
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X
Comparing with intercepts form P +% =1

X — interceptisa =2
y — intercept ish = —3
(iii)) 4x+ 3y +12=0
Given equation is 4x +3y + 12 =0
4x + 3y = —12
Dividing both sides by — 12
2 X
Ay *3;{ _ 2 + 2 g
\]\2 —12 —12 -3 —4
—4

Comparing WLth intercepts form * +% =1
a

X - intercept is a = —3
y - intercept is b = —4
14. Find the equation of the straight line

(i) passing through (1, —4) and hasintercepts 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

X
The equation of the straight line in intercepts form is — +Z =1

b
y
% +—5k =1..(1)

Since this line passes through (1,—4)
x,y

3 L2
substitutin =——in(l) —4+=—=
ghk=-75m@ 2k Tk

Y

x _ X Y Sx 2
TN

5x + 2y
—3

=1 5x+2y=—-3=5x+42y+3=0
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(ii) passing through (—8,4) and making equal intercepts on the
coordinate axes

Given that intercept on the axes are equal
Here: x intercept = aand y intercept = —a
b=a Xy
Equation of the line (intercepts form) is P +Z =1..(1)
y X

X
—+==1= = +Z =1 .Since it passes through (—8,4)
a a a a X,y

—4
a a a =1= 71=>a=—4

suba=—-4in b=a
b=-4
. x 'y
suba=—4andb=—4m(1)a+5=1
X y x+y
_4+_4 1 = ) 1 x+y

x+y+4=0

261
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EXERCISE 5.4

Example 5.30: Find the slope of the straight line6x+8y+7 =0
Given lineis 6x +8y +7 =0
Comparing withax +by +c =10

coefficient of x _

a
Slope,m = — coefficient of y b

—_/6§=>m— >
=5, ==

3
=~ Slope of the straight line is — )

Example 5.31: Find the slope of the line which is
(i) parallel to 3x — 7y = 11 (ii) perpendicular to2x—3y+8 =0
(i) parallel to 3x — 7y = 11

Given lineis 3x —7y —11 =0

Comparing withax +by +c¢c =0

coef ficient of x a 3 3
= M ==
coef ficient of y b -7 7

Since parallel lines have same slope

Slope,m = —

3
=~ Slope of any line parallel to3x — 7y = 111is <

(ii) perpendicularto2x—3y+8 =0 ’
Given lineis 2x —3y +8=0
Comparing withax +by +c =10
Slope, m = — coef ficient of x __a_ _izg
’ coef ficient of y b -3 3

Since product of slopes is — 1 for perpendicular lines

slope of line perpendicular to 2x — 3y +8 =0 s
1 1

. Sl __2
= Slope = —7

Example 5.32 Show that the straing lines 2x+ 3y — 8 = 0 and
4x + 6y + 18 = 0 is parallel

Given pair of lines2x +3y — 8 =0
Comparing withax +by +c¢c =0
coef ficient of x 2 2
my = Cooffictentofx a2, _ 7
coefficient of y b 3 3
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4x+ 6y+18=0
Comparing withax +by +c¢c =0

- coef ficient of x a 4 2 2

? coefficient of y ~ b ——/%——§=>m2=—§

ml = mZ
The given two lines are parallel

Example 5.33Show that the straing lines x— 2y + 3 = 0 and
6x + 3y + 8 = 0 is perpendicular

Given pair of linesx —2y +3 =10

Comparing withax +by +c =10

. 1
m, = _coeffl.a.ent of x __a_ 1 m, ==
coef ficient of y b -2 2
6x +3y +8=0
Comparing withax +by +c¢c =10 9

m; = — — =
coef ficient of y b

coef ficient of x a _/& = m, = —2
3

. 1
Find:m; X mzz/_zx =7 =1

o ml X mz = _1
The given two lines are perpendicular

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)

Given line: 3x —7y —12=0
Comparing withax +by +c =0
coef ficient of x a 3

= — == =
coefficient of y b -7 7

For parallel lines, slopes are equal
~ Equation of the line passing through (6,4) is
X1,y
Y=y =mx—xq) v

3
y—4=§(x—6) = 7(y—4)=3(x—-6)
7y —28=3x—-18 = 3x—-18 -7y +28=0

~3x—7y+10=0
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Example 5.35: Find the equation of a straight line perpendicular

4
to the liney = 3X~ 7 and passing through the point (7,—1)

4x — 21

Givenline:yzgx—7=>y: = 3y =4x — 21

4x —3y—21=0
Comparing withax +by +c =0

_ coefficient of x a
coefficientofy ~ b -3

1
=~ Slope of the line perpendicular to above line = — —

m
-1 3

~ 43 " 4

~ Equation of the line passing through (7,—1) is y —y; = m(x — x;)
XN

3 3
y=(D=-720G=-7) =2y+tl=-70x-7)
4y+ 1D =-3x—-7) = 4y+4=-3x+21

3x—21+4y+4=0=3x+4y—-17=0

Example 5.36: Find the equation of a straightline parallel to Y axis

and passing through the point of intersectionof the lines
4x +5y=13,x—8y+9=0

Given:Required line is passing through the intersection of the lines
4x+5y=13..(1) ,x—8y =-9..(2) A
and parallel to the line Y axis
Solving (1) and (2)

(1= x +5y =13 ©
=\ (D () I
(2) X 4 = 4x —32y = —36 R
49
37y =49 =y =37
Sub Ly 2
uby == in eqn(2)
49 8 x 49
x-8l—=|=-9=x=-9+ <€
37 37 v
(=9 x37) + (8 x49) —333 + 392 59
X = =

_-— pp—
37 X 37 =37
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~ Intersection point is <ﬁ’§

Equation of line parallel toY axis isx =c¢
59 49
37’37
59 59

_§=>-- —37

59
The equation of the line is x ~37

59 49>

It passes through (x,y) = <

X=cC

37x =59 = 37x — 59 =0

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 VA

(i) the equation of the line AB
Yy—W X —Xq y—5 x—0
= e =
Yo = Y1 X2 —Xq 1-5 4-0
4(y—-5)=—4x=>y—5=—x
x+y—5=0..(2)

Ay

N

= INH

-nmwib‘))/o~ ®
7

EETES

-

B

Ot

b §
iR 2

AR Bl ER B AL
v
(ii) the equation of the line through C which is perpendicular to the
line AB

()= x+y—-5=0
Comparing withax +by +c =10

coef ficient of x 1 A
coefficient of y = ~7= "1 =m= -1 8
= slope of the line perpendicular to above line = w\; ‘3\/
BN/
_1_ o1 B e s
m -1 ; Ty
=1 1 (4, 1)
~ Equation of the line passing through C(4,4) is 12448 \'r}:,
Xu)1 Aﬁ/
y=y,=mx—x,)=y—4=1(x—4) 7

y—4=x-4=x—y=0 ..(2) 265
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circle

It is the intersetion of thelinesx+y—-5=0andx—y =0
x—y:0=>x=y(3)
Substitute (3) inx+y—5=0
xX+x—5=0=2x-5=0
5 5

x':z=>x=y=E

55
=~ The coordinate of the point of conact is P(— —)

2’2
1.Find the slope of the following straight lines
. g 3 _
()5y—-3=0 (u)7x—17—0

Given line is 5y —3 =0
Comparing withax +by +c =0

coef ficient of x a -
Slope = — — =——=—
coefficient of y b 5
m=0
Given line is 7 3 =0
17T
Comparing withax +by +c =10
coef ficient of x a -7
Slope = — — = ——=—
coef ficient of y b 0

m = o undefined
2.Find the slope of the line which is

(i) paralleltoy = 0.7x — 11

(ii)perpendicular to the line x = —11
Given lineis y = 0.7x — 11

Comparing withy = mx + ¢ whose slope is ,m = 0.7
For parallel lines, slopes are equal

=~ Slope of the line parallel toy = 0.7x — 11 is also 0.7

~m=0.7
Given line is x = —11

Comparing withy = mx + ¢ whose slope is,m = 0

1 1
~ Slope of the line perpendicular tox = —11is m, = — =7

My, = 0

(iii) the coordinates of the point of contact of tangent line with the
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3.Check whether the given lines are parallel or perpendicular

Xy 1 2x 'y 1

(ii))5x+ 23y +14=0and23x—5y+9=0
x

. . , y _
Given pair of lines 3 +Z+ 7= 0

Comparing withax +by +c =0
a -1/3

m1=—3 :W :m].:_

wl

2x 'y 1 _ 0
3727107

Comparing withax +by +c¢c =10

@ =2/3 4
2T T ™ T3

oMy =My
The given two lines are parallel
(ii) 5x+23y+ 14 =0and 23x—-5y+9 =0
Given pair of lines5x +23y +14 =0
Comparing withax +by +c =0

a 5 5
m1=—5=_E=>m1=—2—3
23x — 5y + 9 = 0Comparing withax + by +c¢ =0
a 23 23
m2=_5 =—_—5$m2=?
Find:m, X m, =<—/i> X </§> =—1
23 -5
LmyXm, =-—1

The given two lines are perpendicular
4.1f 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
—(p+3Dx—-12y+12=0
Comparing withax +by +c¢c =0
a -+3)_,, _—@+t3)

= —— = - 7 m
" —12 ! 12
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12x -7y =16=12x -7y —16 =0
Comparing withax +by +c¢c =10

a 12 12
METp =TT
Since, the given two lines are perpendicular
smyXm, =-—1

(5 %)(5)- =)
—3

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 = Y2 7N 4_(_2)=i =__3
X, — X4 —-5—-3 -8 4

3

For parallel lines, slopes are equal m = ~2

~ Equation of the line passing through P(—5,2) is
y =y, =m(x —x;)

3
y—2=-3(x—(-5)=4(~2) =-3(+5)
4y —-8=-3x—15=3x+15+4y-8=0

~3x+4y+7=0
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)
N Y2=yi _—3-7_-10_5
Slope of line joining(6,7) and (2,—3) = X —%,  2-6  —4 2
. . . . _ 1 -1 =2
=~ Slope of the line perpendicular to above line= _ —_ _ __ ~— __ "~
m 5/2 5

~ Equation of the line passing through (6,—2) is y —y¥; = m(x — Xy)
X2, ¥V2
eqn. =7 (2,-3)

2 2
y—(-2)=—c (@-6) = y+2=—c x-6) -2 &

Sy+2)=-2(x—-6)=5y+10=—2x+12
2x —12+5y+10=0= 2x +5y—-2=0

“(6,7)
X1, V1
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7.A(-3,0),B(10,—-2) and €(12,3) are the vertices of AABC.Find
the equation of the altitude through A and B. A(—3,0)

Vertices of the A are A(—3,0), B(10,—2),(C(12,3)
Equation of altitude AD:

slope of line joining = 22— Y1 _ 3~ (_Z)ZE B, _ S
B(10,-2) and €(12,3) *2—*1 12-10 2 (10,2 0 (12
1) X2, Y2
=~ slope of the line (AD) perpendicular to BC line = _i= —1 _ —2
m_ 5/2 5

~ equation of the line AD is y —y, = m(x — x;)
2 2
y—0=—2 - (-3 =y=— (x+3)
S5y=—2x+3)=5y=-2x—-6
2x+6+5y=0=>2x+5y+6=0
Equation of the altitude BE:

Slope of line joining = 2221 _ 3-0 _3 _1
A(=30)and C(123) *2—X%1 12-(=3) 15 5§

= slope of the line (BE) perpendicular to AC line = _iz 1_71_) _ _=c
m
~ equation of the line BE is y —y, = m(x — x;)
y—(-2)=-5(x—-10)=y+2=-5(x—10)
y+2=-5x+50=5x-50+y+2=0

Sx+y—48=0

8.Find the equation of the perpendiculat bisector of the line joining
the points A(—4,2) and B(6,—4)
Given: AB and CD are perpendicular
D is the midpoint of AB
Midpoint ofline joining A(—4,2) and B(6, —4)

X1 V1 X2 Yo
X, +x +
Mid point = ( 1 > z,yl 5 yz)

1
(46 24\ (22
- 2 2 ) \22

Midpoint = (1,—1)
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slope of line joining = 2221 _ -2 -6 _-3
A(4,2) and B(6, —4) X =% 6-(=4) 10 5
1)1 X2, 1 -1 5
=~ slope of the line (CD) perpendicular to ABline = — ——__—__ =
m -=3/5 3

~ Equation of the perpendicular bisector CD isy —y; = m(x — x;)

5 5
y- (D=3 @-D=y+1=5 -1

3y+1)=5(x—-1)=3y+3=5x—-5
5x-5—-3y—-3=0= 5x—-3y—-8=0
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 ...(1)
5x —4y =10 ...(2)
and parallel to the line 13x + 5y +12 =0
Solving (1) and (2)
(1) x4 = 28x + N2y = 40
(2)x3=15x—i&=3
43x = 43
43
x = ) =1=x=1
Subx=1ineqn(1)
7x+3y=10=7(1)+3y =10
7+3y=10=3y=10-7=3y=3=y=1
~ Intersection point is (1,1)
Condtion for Two lines to be parallel

Equations dif fer only in the constant term
Given Line: 13x + 5y +12=0
Parallel Line to be: 13x + 5y + k= 0...(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 - 13y + 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

Given: Required line is passing through the intersection of the lines
5x —6y =2..(1)
3x +2y =10...(2)
and perpendicular to the line 4x — 7y + 13 =0
Solving (1) and (2)

(1) = 5x—KX3,/=2
(2) x3=9x +6y =30

l4x = 32
_32_16_ 16
Tt T XT T

16
Sub x = - ineqn(1)
(2) =3x+2y =10

16 48
3 - +2y=10=>7+2y=10

48 70 — 48 22 11
2y=10—7=>2y= =>2y=7=>y=7

_ (16 11
~ Intersection point is e

Rule for Two lines to be perpendicular
i. Replace x coef ficient by [(—1) X y coef ficient]
ii. Replace y coefficient by just x coef ficient
iii. Equation dif fers by constant term
Given Line: 4x — 7y +13 =0
1" Linetobe:7x +4y +k =0 ..(3)
16 11
Since the eqn (3) passes through( - >

B)=7x+4y+k=0

16 11 6
(1) 6(L) s k=0 7(2) 14 ()
7 %X 16 4x1 2
()02 ) s




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

156+k—0=>k— 156
— = =-—
. . Lo 156
* The required line equation is 7x + 4y — — = 0
7X7)x+ (4x7)y —156 49x + 28y — 156
( ) (7 )y 0> X 7y _0

49x + 28y — 156 = 0

11. Find the equation of a straight line joining the point of
intersectionof 3x+y+2 =0,x—2y — 4= 0to the point of
intersectionof 7x —3y =12 and 2y =x+ 3

Given: Required line is passing through the intersection of the lines
3x +y=-2..(1)
x—2y= 4..(2)
Solving (1) and (2)

(D) x2= 6x+2y =—4
2QDx1= x—-2y= 4

7x = 0

0
X = 7 = x=0
Sub x = 0in eqn(1)
(1) =>3x+y=-2
3000 +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 ...(3)

Solving (3) and (4) x—2y= -3..(4)
@)= x — 3y =-12
=)\ (P (+)
() x7=7x—14y = =21

9
11y = 9=>y=H

9
Suby = 1 in eqn(4)

9
(4) >x—-2y=-3 =>x—2<ﬁ>=—3
18 .8
—33+ 18 —15
X = —————— = x =

11 11
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15 9
=~ point of intersection of eqn.(3)&(4) is Q <_E’E>
Equation of the required line joining
P(0,—2) and Q<_15 0 )
,—2) an —
v 11’11
X2 V2
Y=V _X7%
Yo=V1 X2—X;
y—(=2) _ x-0 _ y +2 X
9y 15 ©O+22)/11  -15/11
(-2) = -0
11 11
y+2 __x Yy +2 _ X
31/11 —-15/11 31 —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)

Given: Required line is passing through the intersection of the lines

8x + 3y = 18...(1)
4x +5y = 9..(2)
Solving (1) and (2)
(1)= 8y+ 3y=18
(= = (=)
(2) X 2= 8x + 10y = 18
-7y = 0

0
= — =0

Suby =0ineqn(2)
(2) =4x +5y =9

9
4x+5(0)=9=>x=1

9
~ point of intersection of eqn.(1) & (2) is P(Z' 0)
Now, to find the mid point Q of the line joining

X, +x +
R(5,—4)and S(=7,6) = Q =( L 2 1 : yz)
1 N X2 Y2
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11

-7 — ~2 2
_ (57 —4+6 (T’;> = (-11)

2 2 Z
Q=(-11)
Equation of the required line joining

p<z,0> and Q(~1,1)

X2Yo

X1 W1

Y—=V1 XX

Yo—=Y1 Xp—Xq

9
y—0 _ x—Z _ =(4x—9)//4/
1_-0 { 9 Y (—4-9) 4
T4
4x — 9

y = = —-13y =4x—-9= 4x+13y—9=0
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EXERCISE 6.1

Example 6.1:tan? 0 — sin* 0 = tan? 0.sin”* 0
2 — cin?
L.H.S =tan® 0 —sin“ 0 / [ sin 6 ]\
, :

sin?9 0 sin? 6 — sin? 0 X cos? 8
= —sin? 0=
cos?6 cos? 6

.2 2
_ s 81 — cos* 6) = tan® 6 (1 — cos? 0)
cos? 0

1 —cos?0 = sin% 0
=tan’*6.sin*0 _ppyg Q )

Hence Proved

sinA 1—cosA
rampre rove tha 1+ cosA sin A
LHS= _SnA sinA 1-cosA  sinA(1—cosA)

1+cosA=1+cosAX1—cosA " (14 cos A)(1 — cos A)
_sinA(1—cosd)  sinA(1—cosd) [ (a +b)(a—b) = a?— b?]
12 —cos?4 1 -—cos?4A . —
_/sr'ﬁ(l—cosA) 1 — cos A [+ 1—cos? 6 = sin? 0]

sinA/Sﬁrzﬂ “TSsin A =R.H.S

Hence Proved

cot’0
Example 6.3: Prove that1 + ——— = cosec 0
1+ cosecO

[+ cosec?8 — 1 = cot? 0]

_ cot?6

L.H.S —1+m [“a?—b2=(a+b)(a—D)]
1y cosec? — T _ _I:Qee&er@’-F’I)(cosec 0—1)
- cosec 0 + 1 —cosec+1

=1+ (cosec§ —1) =1+ cosec =1 =cosec® = R.H.S
Hence Proved

Example 6.4: Prove that sec0— cos 0 =tan 0 .sin 0

L.H.S = sec @ —cos 0 =

cos 6
B 1—c0529_ sin% 0

v tan @ =

—cos 6 4 [ sin 6 ]\

) ) cos 0
sin@ xXsin@

cos 6 cosf = 05 0 [

050 = sec 0]
=tan0.sin 0 =R.H.S [+ 1— cos?6 = sin? 6]

Hence Proved
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1+ cos@

Example 6.5: Prove that | —— = cosec 0 + cot 0
1—cos@

v (a+b)(a—b) =a®—b?
1+ cos 6 [“(1 )(29_), 2 g ]
LHS = [T "cosd [ 1— cos® 0 = sin® 0]

B 1+0059X1+6050_ (1 + cos 8)2 (1 + cos )2
~ |1—cos® 14+cosf® | 12 —cos20 ~ | 1—cos26

1

(14+cos0)? 1+4+cos6 1 +c059 “sing 0% 0
B sin% 0 ~ sinf®  sin@  sin6 cos 6
sin 6 = cot

=cosec 8+ cot =R.H.S

E le 6.6: Prove that o0 ™% _ (o1
xampte 6.6: rFrove tha sin 0 COSB_CO / ! —sece\

LHS_seCH sin 6 cos §
Y T sin@  cos 6 [+ 1 —sin? 6 = cos? 0|
1 .
z_cosg_sine _ 1 o 1 _sm@ C0t6=c059
sin@ cos@ cos@ sinf cosb cosﬁk sin @ /
B 1 _sin0: 1—sin? 6 _cos?6
sinf.cos0 cosH sin@cos  sinBcosH
=C059=cot9 =R.H.S
sin 6

Example 6.7: Prove that
sin*A .cos*B + cos*A.sin?B + cos?A.cos*B + sin*A.sin*B=1
L.H.S = sin?A .cos?B+ cos?A.sin?B + cos?A.cos?B + sin?A.sin?B
Rearranging for simplification
= sin?A .cos?B + sin?A.sin?B + cos?A.sin?B + cos?A.cos*B
Taking sin* Aand cos? A as common [ sin? 6 + cos? 0 = 1]
= sin?A (cos?B + sin?B) + cos?A(sin?B + cos?B)
= sin?A (1) + cos?A (1) = sin®A + cos*A
=1 =R.H.S
Example 6.8: If cos 0+ sin @ = V2 cos0, then prove that
cos0 —sin@=+2sin0

cos O+ sin@ =2cos = sin® =v2cos @ —cos 6
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sinf
nmf =(v2—-1 6= = —
sin (\/— ) cos 050 \/Z 1 [ a? — ph2 = (a + b)(a _ b)]
sind _ V2-1xV2+1_ ging _(ﬁ)z_lz
cost V2 +1 cosd 2 +1
= = = 2+ 1)si
cos6 V2 +1 05 V211 (\/_+ )sm@

= cosf
V2sinf + sind = cos 6 = /2sinb = cos 6 — sin

cos 0 — sinf =/2sinf

Example 6.9: Prove that
(cosec 0 — sin 0)(sec0 —cos 0)(tan 0+ cot0) =1

L.H.S = (cosec 8 —sin 0)(sec 8 — cos 6)(tan 6 + cot 9) sec 6 = ! ]

B 1 o 1 9 sin9+cost9 I sin 6
“\sing~ """ )\cosa ~ %7 \coso " sine tang:cose]
_ 1—sin?0 1—cos?6 sin?0 +cos?0 cot@—i?:;Z]
sin@ cos 0 sinf cos6 k j
[+ 1—sin?6 = cos? 6]
— cos*8 sin® 6 1 —mze X sin” 0 [+ 1—cos?6 =sin?0]
= sin6 ~ cos® \ sinBcos® sint6  cos2f "

sin%60 +cos?6 =1]

=1

sinA N sinA
1+cosA 1—cosA

sin ﬁyinA
1+ cos 1—cos A
sin A(1—cos A) +sinA (1 + cos A)
(1+cosA)(1—cosA)
sin A —sinA<cos A+ sinA+sind cos A

Example 6.10: Prove that

=2cosec A

L.H.S=

[+ (a+ b)(a—b) = a? — b?]

[+ 1—cos?26 =sin?6]

12 —cos? A [ —— = cosec 0]
sin 6
_ 2sinA _ 2sinA
1—cos2A —sin?A 4,4
= 2 = — =2 cosec A
sinA sin A
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P -1
Example 6.11: If cosec 8 + cot 8 = P,then prove that cos 0 = P

Given: cosec @ + cot§ = P ...(1) [~ a? = b? = (a + b)(a - )]

Identity: 1 + cot? 6 = cosec?0
cosec? @ — cot?0 =1
(cosec 8 + cot8)(cosec § — coth) =1
1

cosec 6 + cot@

cosec 8 —cotl =

1 1
cosec § —cot = P = cosec§ —cot = B (2)
Adding (1) and (2)
(1) = cosec 8 + coyf =P
1
(2) = cosec 0 — g0t =7
1 P*+1
2cosec 6 = P + F - 2cosec 0 = p (3)
Subtracting (2) from (1)
(1) = cosecd +cotd =P
SVARGIS]
(2) = #osec § —cotf = P
1 21
2060 =P-5 =  2cotf = o (4)
Dividing (4) by (3)
Pz—1 - N
(4) 2 coth o cot@ P2 -1 [ o1
= = — = sinf =
(3) 2cosecf P?+1 cosecd P?2+1 cosec 0
* 6 P2 _1 [ co =250 ]
1 P2 _1 cos , — v cot B = —
= = — Xsinf = sinf
COtO X e PP 1 sind P2 +1 \_
P2 —1
cos @ = Pz 1+ 1 Hence Proved
E le 6.12: P that tan?A — tan2p = SA B
xample 6.12: Prove that tan an’B=- & — g
L.H.S =tan?* A —tan®* B [ sin @
. . 5 vtanf =
_sin yln B sin® Acos?B —sin® Bcos*A | cos 6
- cos? cos?B cos2Acos?B

[ 1—sin? 0 = cos?0]
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_sin* A(1 —sin® B) — sin® B (1 — sin* A)
B cos? A cos? B

in? A — sin? Asin® B — sin® B + sin> A sin? in? A — sin?
:smA Si sin“ B smB_smA SmB:R.H.S

cos?Acos? B cos?Acos?B

Hence Proved

Example 6.13: Prove that
cos3A—sin3A cos3A + sin3A
cosA—sinA

=2sinA A
cosA+sinA> sin A cos

LHS = cos3A — sin3A cos3A + sin3A
T T\ cosA—sin A cos A+sin A

cosA—=Ssin 4
sin A)(cos? A + sin® A — cos Asin A

cosA+sin A
= (1+cosAsinA) — (1 — cosAsinA)

B 2 ) .
_ ({eemxcos A+ sin” A + cos A sin A> [+ a® — b3 = (a— b)(a® + b? + ab)]

) [ a®+ b® = (a+ b)(a® + b? — ab)]

=1 4+ cosAsinA =1+ cosAsinA |[ sin2 0 +cos?6 =1] |
=2 cosAsinA =R.H.S

Hence Proved

sin A cos A

E .14: P =1
xample 6 rove that secA+tanA—-1 + cosecA+cotA—-1
. 1
LH.S = sin A\/{ cos A [ cosec = prmr ]
secA+tan A=1 osec A+cotA—1 [ COSQ]
w cot O =—
_sinA(cosec A+ cot A—1) +cosA(secA+tan A—1) sin 6
B (sec A +tan A — 1)(cosec A+ cot A —1) [ sec 6 = — - ]
coS

_ sin A cosec A+ sinA cot A—sinA + cos A sec A+ cosA tan A — cosA
B (sec A+tan A — 1)(cosec A+ cot A—1)

m/ﬁlﬁ[+sm71xcosgl—smz4+eo/x4x/m/ + coSA X SmAH—CosA
B (secA+tan A— 1)(cosec A+ cot A—1)
_ 1+eosA—=simA+ 1+simd =cos4 -.-tan9=S;T;Z
~ (secA+tan A —1)(cosec A+ cot A—1)
2

- (secA+tan A —1)(cosec A+ cot A—1)
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i (ColsA :(1)21;11 B )(sirllA + (s:?rfjll B 1)

~ /1 +sind— CosA) (1 + cosA — sinA)

( cosA sinA

cosA sin A

=2><1+sinA—cosAx1+CosA—sinA

_ 2sinAcos A
" [1+sind —cosA][1+ cos A— sin A]
2sinA cosA

- 1 +ecosA =sinnd +sind +sinAcosA —sin? A —cos4 —cos?2A +sinAcosA

2sinAcosA
" 1+4+sinAcosA—sin2A — cos2A + sinA cosA

2sinAcosA

~ 1+ 2sinAcosA— (sin? A+ cos?A)

2sinAcos A —2sinAcosA
1+ 2sinAcosA =1 2sinAcos A

=1 = R.H.S Hence Proved
E le 6.15: Show that 1+ tan® A B 1- tan A\*
XAMPpEe 6. Loz SROW AL \ 4 cotza) " \1—cot A

LHS = 1+ tan? A
T T \1 4 cot2 A

1+tan* A 1 +tan*A 1
- 1 “wntas1 1 —antA=LAHS

1+
tan? A tan2 A tan? A

1—-tan A

1—tan A\° [1—tan A\? /1 — tan A\?2 2
RHS=|\——]= — 1 |= ==
1—cotA 1 — tan4d — 1 —(1 —tan A)
tan A tan A tan A

_( l—tanA 2 1 \2
— ’1”—’@ :< ] > = (—tanA)2
tan A tan A
R.H.S = tan?A

L.H.S=R.H.S Hence theresult
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Example 6.16: Show that
(1+cotA+tan A)(sin A —cos A)

sec3 A— cosec3A
(1+cotA+tan A)(sin A — cos A)
sec3 A — cosec3A [ tan 6 =

= sin?A cos?*A [ cos 6 ]
cot

L.H.S =

cos A SinA . ve oin 2 20—
+ — s sin“ 0 +cos60 =1
(1 mA + 1)(SlTlA cos A) [ l cos ]

- (sec A— cosec A)(sec? A + cosec?A + sec Acosec A)

(sinAcos A+ cos? A+ sin? A)
_ sinA cos A
(sec A— cosec A)(sec? A + cosec?A + sec Acosec A)

sinA cosA )

sindcosA sinAcosA
1 1 1 )

cos?A + sin? A + cosAsin A

X (sinA — cos A)

(sinAcosA+1) X (

(sec A — cosec A)(

(sinAcosA+ 1) X (

sinAcosA  sinAcesA
sin? A+ cos?A+ sinA cosA)
sin? Acos? A

(sec A — cosec A) (

_ 1 1 _ 1 2g 1
_ (sinAcosA+ 1) X(COSA _sinA) FsecO0="sg TS0 =052 9]

1 +sinAcosA\ | 1 1
(secA — cosec A)( sin2 A cos2 A ) v cosec § = ——— = cosec’0 =

— ) A in6 sin? 9]
( S€C/>l<)( . coic)) X sin? A cos? A |[ sin® @ + cos* 6 = 1]|
‘sec A——cosec A)(1+sinAcosA

= sin® Acos? A . _ 1 . _ 1
[[-sec@-cose] [-cosec@—singﬂ
= R.H.S Hence proved

cos?0 sin? 0
Example 6.17: If sing P and 050

p*a*(p*+q* +3) =1

, cos?0 sin? 0
Given: — =q ...
p...(1) and cos 0 q - (2)

2q2(p? + g2 +3) = cos20\’ (sin? 0\’ | cos?6 2+ sin? 0 2+3
prap T “\siné@ cos 0 sin @ cos 0

cos?20 sin?é@

B 0s*0 i cos*6 N sin* 0 L3
~ \sin? 0 6 sin? @ cos? 6

= q,then prove that
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— (cos28 x sin? 6) cos*0 N sin* 6 3
= cosT g xsin sin2 0 cos26

— (cos2 6 sin?8) [cos6 0 + sin® 8 + 3 sin? 6 cos? 0]
_sin? 8-cos?d
= c0s®0 + sin® O + 3 sin? O cos? 0 v (a+b)% =a3+b%+3ab(a+b)
= (cos?0)3 + (sin? 0)3 + 3sin? O cos?O | a®> +b> =(a+b)*—3ab(a+b)
= (cos? 0 + sin? 0)3 — 3 cos? O sin? O (cos? 6 + sin? H) + 3sin? O cos? 6
= 13 —3cos?0sin? 0 (1) + 3 sin? Bcos? 6 [ sin%2 6 +cos? 0 = 1]
=1 =R.H.S Hence Proved

1.Prove the following identities i) cot 0 + tan 8 = sec 0 cosec 0

L.H.S=cotf+tan6 [ cot§ =25 9] [ an g = sin@]
sin@] |’ - 0
cosO__sinf cos?6+sin?6 . i cos
" sin® “cos®  sinB.cos6 [ sin®6 + cos® 6 = 1]
1 1 1
sin@.cos@ cosf sin@ [ 1 9] [ 1 6]
= secH.cosec® = RHS “cos g~ sing 7

Hence Proved

ii) tan*@ + tan?0 = sec*0 — sec?0
[~ 1+ tan?6 = sec? 0]
L.H.S =tan* 6 + tan® @

[+ tan?0 = sec? 6 —1]

= tan® 0 (tan? 6 + 1) = (sec? 0 — 1) (sec? )

=sec*0 —sec’d =R.H.S
Hence Proved

1—tan? 6

2.Prove the following identities : i)m = tan? 0
1—tan? 0 1 , 1
L.H.S="cotzg—1 [ COte:tanH] = [COt Gztanz 9]
1—tan29 1-—tan’® tan? @
- - = X—
1 1 —tan? 6 A—tan®® 1 —tam* g

tan2 0 tanZ 0

=tan’ @ = R.H.S Hence Proved
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cos 0
ii)———=secO—tan 0
1+sin0

[+ 1—sin?6 = cos? 0]

cos6@ 1—si 1
L HS cos 0 sin@ [

_ _ =sec0
1+ sin@ 1+sin9xl—sin0 cos 6 ]
. 0
_cosf(1—sin@) cosf(l—sing) _1—sinb tan9=i:;9]
=T 1 _sin20 - cos?h c0s®  cosH
1 sin @
= — =secfl —tanfd =R.H.S
cosf cos@
Hence Proved
o ... .. |1+sin06
3.Prove the following identities: i) 1 sineg_ €€ 0+tan O
1 + sin 0 £(a+b)(a—b)=a2—b2]\
sin
L. H.S = m [ 1—511’120 :COSZ 9]
1
[ cos 6 ¢¢ 9]
1+sin® 1+ sin@
v )
1—sin®6 1+ sin@ sin 6

k [ cos L H] /
j(l + sin 0)2 B J(l + sin 0)2

12 —sin20 1 —sin20

B (1+sin6)2_1+sin9_ 1 +sint9
B cos26 cosf®  cosf cosH

=secO+tanf = R.H.SHence Proved

N 1+sin9+ 1—sin6_2 0 /
i) 1—sin® 1+sing ¢ [

14+sin0
l_sin9=sec0+tan0
LHS = 1+Sin9+ 1—sin® (from the previous result)
1—sinB 1+sin0
. 1—-sin@
=secO +tan6 + secd — tan @ : 1+sin9=5909—tan9
=sec9+}a@—sec9—/tan/§

k(from the previous resuly

= 2secl = RHS Hence Proved
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4. Prove the following identities i) sec®0 = tan®0 + 3tan?0sec?0 + 1

L.H.S =sec®6
= (sec20)3 = (1 +tan?6)3= (1 + tan?6)3

= 13 + (tan?0) 3 + 3(1)(tan? 8)(1 + tan? 9) [+ 1+ tan?6 = sec? 6]
=1 +tan® 0 + 3 tan? O (1 + tan? 9)

[~ (a+b)® =a3+b3+3ab(a+ b)]

=1+ tan® 9 4+ 3tan? O sec? 0

= R.H.S Hence Proved

ii)(sin 0+ sec )? + (cos 8 + cosec ) =1 + (sec 8 + cosec 6)*

L.H.S =(sin 6 + sec 6)% + (cos 6 + cosec 8)? [+ (a+b)?=a*+b*+2ab]

= sin? 6 + sec?0 +2sinf.secOd + cos? 6 + cosec?6 + 2 cos 0 .cosec 6

1
= (sin® 0 + cos?0) + sec? 0 + 2sin@ .—— + cosec?0 + 2 cos 0 .

cos 6 sinf
2sin6 2cos 6 / \
— 2 2 1
1+sec?6+ g Tcosec 0+ s [ sec 6= — 6]

2sin@ N 2cos 0
cos 6 sin@
sin@ cos 9> [+ sin%20 + cos? 6 = 1]

1
=1+ sec?6 + cosec?0 + [ cosec O = ]

sin 0

[+ sin?6+ cos? 6 = 1]

=1+ sec? 6 + cosec?6 + 2 +—
cos@ sin@

sin? 60 + cos? 6 ) [ cosec § = — ]

=1+ sec? 6 + cosec?0 +2 , sin 6
cos 0 .sin@ [ 1 ]
v sec O =
cos 0
=1+4+sec?0 +cosec?0 42— k /
cos 0 .sin @
=1+ sec?6 + cosec?0 + 2sec 6 cosec 8 [ a? + b2 +2ab = (a+ b)?]

=1+ (secO + cosec 8)> =R.H.S
Hence Proved

5. Prove the following identities i) sec*d (1 — sin* 8) — 2tan?6 = 1

4 w4 ) 2
L.H.S = sec*0 (1—sin* ) — 2tan?6 [+ a? — b2 = (a+b)(a b))
= sec*0 [1%? — (sin? 0)?] — 2tan?6 n
1 2sin? 6 [ secd = 9]

_ ;2 w2 )
00549(1+sm 8).(1 — sin?0) e
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1+Sm29
T cost6 .

. cos7 9 —

cos? 6

2sin*0 1+ sin?6

2sin% 6

cos?0

1+sm29—25m29 1—sin?0

cos?0

cos?6

6/3/0

[ 1 —sin? 6 = cos? 6]

cos20
Hence Proved

; cot®—cos 6

cos20

cosecO — 1

T 026 — 1 =RHS

cot0+cos¢9 cosecO6+1 . 1
cos@ cos 0 H cot = C(,)S 9] [ g = cosec Qﬂ
L.H.S=C0t9_0059=5in9 sin
cot 6 + cos 6 0959+C059
sin @
1 1
_m(sme_l) _sin@ -~ cosecf—1 R HS
B _1 L " cosec+1 — b
ee§6(sm6+1) sinE)-I_1
Hence Proved
. . L _SinA —sinB cosA—cosB
6. Prove the following identities : i)

sin A — sin cos A —cos B

L.HS =

+
cosA+cos B

sinA+ sin B -

[ (a+b)

(a—b) = a? — b?]

cos A+ cos B

sinA +sinB

[+ sin?0 + cos? 8 =1]
B (sinA —sinB)(sin A+ sin B) + (cos A— cos B)(cos A+ cos B)
B (cos A + cos B)(sin A+ sin B)

sin®? A —sin? B+ cos? A— cos?* B

sin? A —sin? B+ cos? A— cos?* B

(cos A+ cos B)(sin A+ sin B)

_ sin* A+ cos* A— (sin® B + cos?

(cos A+ cos B)(sin A+ sin B)

B)

(cos A+ cos B)(sin A + sin B)
1—-1

0

- (cos A + cos B)(sin A + sin B) -
=0 = R.H.S Hence Proved

_sin® A+ cos®A sin® A—cos34A
sinA+ cosA

sinA—cosA

sin® A+ cos®A sin® A—cos

L.HS =

(cos A + cos B)(sin A + sin B)

[+ a®+ b3 = (a+ b)(a? + b? — ab)]

3A

sinA+ cos A sin A — cos

A [+ a®—b3 = (a—b)(a®+b?+ ab)]
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M(sinz A —sin A.cosA + cos? A)

Sin 8+ cos @ )
cos [+ sin?6+ cos?0 = 1]

M(sm A + sin A.cosA + cos? A)
_sin8——cos 6

= sin? A—sinA.cosA + cos? A+ sin®* A+ sin A.cosA + cos® A

= sin® A + cos? A — sin A.cosA + sin? A + cos® A + sin A. cosA

= 1—sinA-cosA+ 1+ sin4d-cosA=2

=R.H.S Hence Proved

7. D)If sin 0 + cos 0 =+/3, then prove that tan 0 + cot 6 = 1
[~ (a+ b)? = a?+ b? +2ab]

Given: sin @ + cosf =+/3

Squaring on both sides [
: 2 _
(sin@ + cos0)? =3 [ sing 9] [ cosf 9]
sin? 0 + cos?0 + 2sin@.cosf =3 “Cos0 MOV Sime Tt
1+ 2sinf.cos® =3 = 2sinf.cosfd =3 —1

- sin%0+ cos?6 = 1]

2'sinf.cos@ =Z = sinfBcosf =1..(1)

To prove : tan 0 + cotf =1 [ sin20 + cos?0 = 1]

L.HS=tanf + cot@
sin9+c059_sin20+60529_ 1 _} _1
sinf =~ sinf.cos®  sinfcos6 1

cos 0

= R.H.S Hence Proved
3 tan 6 — tan30

ii)If \/3 sin @ — cos @ = 0,then show that tan 30 = 1 3tanZ o

Given: V3 sin —cos @ =0 [ tan30° = —
V3 sin6 = cos 0 sin 6 ! = tan 6 1 = 0 = 30° v
= = = — n = — =
cos@ /3 a V3

To prove : tan 36 3 tan 0 — tan30 (1)3 1 1 1

. — JE— =— X— X—

p an 1— 3tan? 6 V3 3 V3 V3
L.H.S = tan 36 VL
= tan 3(30°) = tan 90° T 37V3 T 343
L.H.S =0 3(L>_(13

R HS_BtanH—tan39 _ 3tan (30°) —tan®(30°) "~ \\/3 V3

0T T 3tan2 e 1 —3tan? (30°) B (1)2

1-3|—=

V3

1 1)\ 1
ﬁmféx%_(ﬁ)_@ o @—3—@

osls me@ 37
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3
3\F = oo
0
LHS=R.HS
= m and—>2 — n, then prove that (m? + n?) cos?p = n?
os B sin B ’
, cos a cos a
Given: =

- m; . =
cos sin f8
Squaring on both sides

cos?a cos? a
_— mZ, —_— = nZ
cos? sin? 8

To prove :

(m? +n?) cos?p = n?
cos’a cos’a

+—
cos?f = sin?f

1 1 sin? B + cos?
= cos? a + — cos?f =cos?a 4 . A cos? B
cos?f ' sin?f

cos? .sin?

1 cos? a_
— 2 eﬁsg 8 = =R.H.S
costa <£es’2ﬁ .sin? ,8) sin? B

Hence Proved

... cosa cos«a ) ) ) )
8.0)if =m and—; = n,then prove that (m +n ) cos“ff=n
cos sin
_ cos a cos a
Given: =

m, —; =
cos sin B
Squaring on both side
cos?a cos? a

, , cos’a cos’a
——= ——=n> = m?+n?=
cos?f sin? 8

+
cos?f  sin?f

1 1 sin? B + cos?
m? + n? = cos®a + — = m?+n?=cos’a B _ B
cos?f  sin?f cos? B .sin? 8

m=,

1 cos?’a
m2+n2=cosza< g | m?+n?= :
cos*f sin® f cos? B .sin? 8
1 cosza 1
m? +n? = = m?+n?= X n?
2 2 2
cos ﬂ sin? cos? B

(m? +n?) cos?p =n?

Hence Proved




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

ii)If cot 0+ tan 8 = x and sec 0 — cos0 = y,then prove that

(xzy)é - (xyz)% =1 K cos 6] \

Given: x = cot@ + tan6 cotd=ne
; 2 . 2 ]
=cost9+sm8=cos 0 + sin“ 0 ) sing
sinf cos6 sin® cos® R tan b =—— 9|

_ 1 [+ sin?0 + cos?8 = 1]
sin8cos 6 [ 1]

¢ sect = cos 6
y =secO—cosf

w1 = 29= i 29
1 1 —cos?6 k[ o o y
= —cosf= ——
cos 0 cos @
sin? 6
y =

cos 0

2 2
To prove : (x?y)3 —(xy?)3=1 i
2 sin° 0 2
1 sin?9\3 1 St 0\3
LHS=|— X —|— X
sin? 0 cos20 " cosO sin cos®  cos20

1+ tan?0 = sec?6
1 \3 sin3 63 5 5 , ,
= - — % / sec“0 —tan“6 =1
- (v5) ~(5oes8) = e 08 e

=sec?0 — tan%6=1

= R.H.S Hence Proved

9. i)If sin0 + cos 8 =p and sec 0 + cosec 8 = q,then prove that
q(p>-1) =2p oseco——L]
Given: p = sinf + cos 8, q = sec 6 + cosec 0 e T s 0
To prove : q(pZ - 1) =2p 1
L.H.S=q(p2—1) [-cosec e_sine]
= (sec 8 + cosec 8)[(sinB + cos 8)? — 1] [ (a+ b)? = a? + b? + 2ab]

[+ sin?6 + cos?6 = 1]

1 1
= + — [sin? 0 + cos?0 + 2sinB.cos 6 — 1]
cosf@ sin@

<sin9 + cos@

sin@ + cos @
, M +2sin6.cosd —1] = _ [2sin6.cos 0]
cos 0 .sin@ cosB.sin@

_ sin@ + cos 0 ] )
=\ —=mg [2sin6-cos 0] = (sin6 + cos 0)[2]

[ p=sin8 +cos 6]

= 2(sin@ +cos0)=2p = R.H.S Hence Proved
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ii) If sin (1 + sin?0) = cos*@,then prove that
c0s°0 — 4cos*0 + 8cos?’0 =4

Given: sin@ (1 + sin? 0) = cos? 0 [~ (a+b)? = a® + b* + 2ab]

sinf +sin®0 =1—sin?0 [+ cos?6 =1 — sin? 6]
squaring on both side [ (a—b)% = a®+ b2 — 2ab]
(sin0 + sin® 0)? = (1 — sin? 9)?
sin? 0 + (sin® )% + 2sin @ sin® 0 = 1% + (sin? 0)? — 2(1) sin? 0
sin?0 + sin®0 + 2sin* @ =1+sin* 0 —2sin? 8

sin?0 + sin®0 + 2sin* 0 —sin* 0+ 2sin?0 =1
3sin?0 +sin*0 +sin®0 =1 |[v(a—b)* =a® —b> —3a®b + 3ab?]
3sin? 0 + (sin® 0)? + (sin?0)3 =1
3(1—cos?0)+(1—cos?0)* +(1—cos?0)® =1 [ n20=1—cos? @]
3—3cos?60+ 1+ cos*0 —2cos?6
+ 13 — (cos?6)3 —3(1)?(cos? 0) + 3(1)(cos?6)? =1

3—3c0os?0 +1+cos*0 —2cos?20+1—cos®0 +3cos*d —3cos?h=1

5—8cos?0+ 4cos*0—cos®O=1

—8c0s%60 + 4cos*0 —cos®0=1-5
—8c0s%0 +4cos*0— cos®9 =—4

8cos%20 —4cos*0 +cos®O =4

cos®0 —4 cos*0 +8cos?6 =4 Hence Proved

2
a —_—
10 —,th th t— —sin @
)f1+ sing ~ g thenprove that ——— = sin
. _coso 1 _1+sin6 [ g L ] .y e_sine]
Given: 14 siné a=>a_ cos 0 TseC v ="osol |7 Tos 0
= 1 sin 6 = a=secBH+tanb
a_cost9+c059 B [+ (a+ b)? = a?+ b? + 2ab]
To prove : a2_1=Sin9 [+ 14 tan?0 = sec?6]
a?+1
2_1 ( 0+ tang)? — 1 [tan?0 = sec?0 — 1]
LHS=2 _ (sec an

a?+1 (secO+tan6)?+1

B sec?0 +tan’60 +2secOtand — 1
" sec?O+tan?0 +2secOtanb + 1

_ tan® 6 + tan? 0 + 2sec O tanf <1
" sec?20+ sec?20 =1+ 2secOtanb +1
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_ 2tan® 6 +2secOtan6 _2tan 6 (tan@—+sec 6)
~ 2sec? 0+ 2secOtan® 7 sec O (sec O+tan0)

sin@ sin @
tand _cos50 . [ tan = ]
= =—71 =sinf =RH.S cos 0
sec 1
’G@'S’@ [ sec 6 = ]
cos 6

Hence Proved
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EXERCISE 6.2
Angle of depression and angle of elevation

Angle of elevation

Ifan objectis 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.
Angle of depression :

If anobject is below the horizontal line from the eye, we have to
lower our head to view the object.In this processour eyesmoves
through an angle. This angle is called the angle of depression

The angle of elevationof an object as seen by the observeris same as
the angle of depressionof the observeras seenfrom the object.

The angle of elevation = The angle of depression
0, =0,
Example 6.19. Calculate the size of £BAC in the given triangle

() In A ABC, opposite side BC 4 ¢
tanf = — - = =
adjacent side AB 5
4 |8
0 = tan~! (E) = tan"1(0.8) <
0 =38.7 o 0°
7° =0.8011 u!
[~ tan38.7° = 0.8011]| B — y
~ LBAC = 38.7°
(ii) In A ABC, C
; ; BC 8
tanf — Op}?OSlte Sl.de _ _
adjacent side AB 3
8
9 = tan~? <§> S
o
= tan~1(2.66) [ tan 69.4° = 2.6604] .
= 69.4 B 3cm A4

s £LBAC = 69.4°

Example 6.20. A tower stands vertically on the ground.From a point
on the ground,which is 48m away fromthe footof the tower,the
angle of elevation of the top of the tower is 30°.Find the height of
the tower.
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Let, PQ = Height of the tower= hmeters and QR = 48m

In APQR,2PRQ = 30° !
_opp
tanH—adj
P 1 h
tan 30° =—Q = — :L
RQ V3 48
16
30° ]
AI‘
ﬁ2h=>h=48x\/§=>h=“5\/g K 48m Q
V3 V3 x+/3 .3

\

Height of the tower = 16\/3_7;{

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, AC =Length of the string

AB = Height of the kite above the ground = 75 meters
InA ABC, LACB = 60°

sind =P s gineoon AB V3 _ 75
hyp AC 2 AC
4o = 75x2 150 V3 71503 75m T
V3 V3 V3 \ 3
AC =503 00
« Length of the string = 50v/3 B_I -

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 fromthe ships are 30°and 45° respectively.If the light
—house is 200 m high, find the distance between the two ships.
Let,CD be the distance between two ships
AB = Height of the light house = 200 m
2ACB = 30° and £ADB = 45°

0
In ABAC, tan0 = ﬂ = tan 30° zﬁ
adj AC
1 00
—'>§ = AC = 200V/3
V3 C
In A BAD, " - sl R
AB —
tan 0 = @ = tan45%° = —
adj AD
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200
1=—"— = AD =200
AD
CD = CA + AD = 200+/3+ 200
= 200(v/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 a30 m high
building are 45° and 60° respectively. Find the height of the tower.
(V3 =1.732)

Let, AC = Height of the tower = h meters

AB =Height of the building = 30 m
2CPB = 60° and 2APB = 45°
AB
In A ABP, _opp i
tan @ adj tan 45 BP
1= 30 = 30
=25 BP =
tanezﬁ = tanf = B—C
In A CBP, adj BP
tan60"=ﬂ =3 =_h+30
30 30

V3 x30=30+h = h=30V3-30
h =30(v3—1) =30(1.732 — 1)= 30(0.732)

~ Height of the tower = 21.96 m

Example 6.23. ATV 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.(tan58° = 1.6003)

Let, AB = Height of the TV tower
BC =Width of the canal
CD =Distance between the two points = 20 m

(0]
In A ABC, tan 6 :ﬁ =>tan580=£
adj BC

293
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AB

-~ .4
1.6003 = = (1)

0
In A ABD, tan 0 = ﬁ = tan30°= ﬁ 1
adj BC HAE
1 AB
Sl )
V3  BC+20
Dividing (1) by (2) b 20m € 5C
AB
1.6003 BC 1.6003 AB BC+ 20
= e = )( _—
1 AB 1 BC AB
N BC + 20 V3
BC + 20 BC 20
— 732 1.6003= — + ——
V3 x 1.6003 = — 1.732 =+ C
20 20
27717 = 1452 = 27717 = 1= o
20 20
1.7717 = — =BC = ———
BC 1.7717
BC = 1128 m ...(3)
~ Width of the canal = 11.28 m
AB
1) = -
(1) = 1.6003 T
AB = BC X 1.6003 =11.28 X 1.6003
AB =18.05m

~ Height of the tower = 18.05m

Example 6.24. An aeroplane sets of f from G on a bearing of 24°
towards H,a point 250 km away. At H it changes course and heads
towards ] on a bearing of 55° and a distance of 180 km away.

(i) How faris H to the North of G? (ii) How far is H to the Eastof G?
(iii) How far is ] to the North of H? (iv) How far is ] to the East of H?

. : 9
(i) How faris H to the North of G? o a0k J

In AGOH, 4552
. 0 H 11°
cos adj sa0 = 20 > I
=7 = (C0S = —
hyp GH

0G
——— =06=0.9135 X 250
0.9135 550
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(ii)How faris H to the East of G?
In AGOH, sing = FP
hyp

H
sin 24° = % = 0.4067 = 0— = OH= 0.4067 x 250
GH 250

OH = 101.68
~ Distance of H to the East of G = 101.68 km

(iii) How faris J to the North of H?

In AHIJ, sin@ = orp
hyp
. Ij I
sin11° = i = 0.1908 = o5 = I = 0.1908 x 180
I] =34.34

~ Distance of ] to the Northof H = 34.34 km

(iv) How faris] to the East of H?

In AHIJ, cos@ = @
hyp

cos11° = il = 0.9816 = fl = X 180
=H ) =180 HI = 0.9816

HI =176.69
=~ Distance of ] 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.(cos40° = 0.7660)

AB = Height of the bigger tree
CD = Height of the smaller tree

adj
(i) InA XCD C059=—]
hyp
CX 8
450 = — = =—=
cos XD 0.7660 XD
= —1 =
XD 07660 XD =10.44 ; — ;

~ Distance between X and the top of the smaller tree, XD = 10.44 km
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(ii) In A XAB cos0 adj
ii n CoOS e J——
hyp
cos40°— X — 07660 = ALFTX
BX BD + DX
AC + 8 AC + 8
07660 = 26 T° 07660 = 2L TS
20 + 10 44 3044

0.7660 x 3044 = AC+8 = 23.32=AC+8
AC =23.32—-8 = AC = 15.32
~ Horizontal distance between two trees = 15.32m

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 atower of height
10v3 m.

(i) In A ABC i
0 T
tan 6 = ﬂ [y
adj il
tan @ 10v3_ 3 X V3 Hﬁ
an =——=—X—
30 3 V3
3 1
tan =—— =tanf =——
33 3
1
6 =tan~1 (—) = 0 =30°
V3
~ 2CAB = 30°

2.Aroad is flanked on either side by continuous rows of houses of
height 43 with no space in between them.A pedestrian is standing
on the median of the road facing row house.The angle of elevation

fromthe pedestrian to the top of the house is 30° Find the width of
theroad.

Let, AB = Width of the road

BC = Height of the row houses = 4\/3m
P = Midpoint of AB 3
PB = PA = x meters

opp BC
In APBC, tan @ = ~di = tan30° = ——

adj PB
1 43 3
— = $x=4[\/§ X\/§]=4><3
V3 x

296
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x=12m
Width of the road = AB= 2x
=2(12)
~ Width of the road = 24 m

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 manis 180 cm and if he is 5m away from the wall,

what is the height of the window? (V3 = 1.732)
MN =height of theman = 180 cm = 18 m

ON =distance between Man & Wall = 5m
TB = height of window =y
BP =x
In APMB, tang =P = tanase = 52
adj MP
X
1=§ = x=5..(1
opp 0
= — = =
In APMT, tan6 adj tan 60 M
B PB+BT x+tY
- PM — 5

@zsls)i} = 5/3=5+y

y=5/3-5=5(3-1)
= 5(1.732 — 1)= 5(0.732)
y = 3.66
~ Height of the window = 3.66 m

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
fromthe same point the angle of elevation of the top of the
pedestal is 40°. Find the height of the pedestal.

(tan40° = 0.8391,V/3 = 1.732)

297
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AC = height of statue=1.6 m
BC = height of Pedestal = xm
BD = distance between the point D and pedestal =y m

o
In ABCD, tan 6 = o0
adj
tan40°= — = - A\
5D 0.8391="_ 1.om i
X Y
- (1
v =o8301 Y |
In ABAD, 2BDA = 60° "R
tan 6 = ﬁ = tan60° = AB ot 60°( 490
ad] BD f%fg&?- D
AC + BC x+1.6 ym
= = \/§ ==
V3 7 "
x+ 1.6
= (2
V3 X  x+16
From (1) & (2) 0.8391 — 7

V3x = 0.8391(x + 1.6)
V3x = 0.8391x + (1.6 X 0.8391) = V3x = 0.8391x + 1.343

V3x — 0.8391x = 1.343 = (V3 —0.8391)x = 1.343

- 1.343 B 1.343 1.343
V3 -08391 1.732 —0.8391 ~ 0.8929
x = 1.504m

~ Height of pedestal,x = 1.5m

5.4 flag pole ‘h’ metres is on the top of the hemispherical dome of
radius T’ 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 AACD, tan g = PP
adj
AC h+r
o __ e =
tan 45° = D 1 o

r+7=h+r =>h=7
~ Height of the pole = 7m
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0
In ABCE, tan 0 = ﬂ = tan30° = —
adj CE
1 T 1
e — = =
V3 r+7+5 V3 r+12
\/§r=r+12=>\/§r—r=12 =>r(\/§—1)=12
12 V3+1 12(¥3+1)

r=\/§—1X\/§+1_(\/§)2_12
r=12(\/§+1) =]SZ(\/§+1) =6(v/3+1)

r

3—1 /2/
=6(1.732+4+1) =6X2732
r=16.39m

~ 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?

Let, AB = Height of the tower = 15m
CD = Height of the pole = BE = xm
AE = 15—xand BD =EC =Yy

opp

In A ADB, tan @ = —
adj

AB 15

tan60°=— =3 =—
BD y

15 3 5 153

BB
y=5v3 ..(1)

opp

InAACE, tanf =——
adj

y:

300 AE _ 1 15—x
tan =— —-— =
EC V3 y

y =3 (15—x) = 5V3=V3(15-x) [+y=5V3

5=15—-x=x=15-5=x=10
~ Height of the pole = 10m

299
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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 baseof the pole,what is the height of the pole

Let, AB = height of the pole

C is a point on AB which divides it in the ratio 1:9 such that
AC = 9x and BC = x (~ lower part is shorter than upper part)

BD = 25 m = Distance between pole of observation

In ABCD, tang =2FP 4
adj i
tan@? =— —= tan 0° = ——
BD
0
In AABD, tan @ = ﬁ
adj
10x
tan 20° = 4B = tan 20° = ——
BD 2
2tanf  10x 2 (i) 2x
1—tan?8 25 — - 5
— tan 2 X
1-(35)
X
where tan 0° = —
2x 2x
25 _ 2 _ 25 2
1 x2 5 252 — x2 5
252 252 25
252 _ X2 5 252 — x2 5 252 - Xz 5
— o5 25

252 —x2 =125 = x?=252 —125
x? =625 — 125 = x% =500
x2 =100 x 5 = x = 10V5
~ Height of the pole = 10x
=10 x 10v5 = 100V5m

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°.W hat is the height of

the peak if the distance between consecutive milestones is 1 mile.
(tan4® = 0.0699,tan 8° = 0.1405)
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Let, pG = height of the mountain = h miles
M;,M, = Mile stones
GM, =y miles
Distance between MM, = 1 mile
In APGM,  tang = 2P

adj o
PG 1=
tan 8 = - =>t6m80=7 S, 1mile M, G
2
h
= (1
Y tan 8° @)
opp
In APGM, tan 8 = —
adj
h
tan4° = PK = tan4° =
MM, + GM, y+1
h
= = — 1 e (2)
y+1 tan 4° =Y tan 4°
s~ From (1) and (2)
h h h h

tan8°  tan 49 tan4° tan 8°

" 1 1 1 > & tan 8° — tan 4° 1
tan4° tan8°/) tan8°.tan4° |

1 tan 8° tan 4°
— 5 5 — h —_
(tan 8% — tan4 ) tan 8° — tan 4°
tan 8¢ .tan 4°
_ 0.14 x 0.07 I 0.0098
0.14 — 0.07 - 0.07
h = 0.14 miles
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EXERCISE 6.3

Example 6.26. A player sitting on the top of a tower of height 20 m
observes the angle of depressionof a ball lying on the ground as 60°
Find the distance between the foot of the tower and the ball.

(V3 =1.732)

Let, AB = distance between the foot of the tower and the ball = x meters
BC = height of the tower = 20 m

2CAB = 6(0° C
In AABC, tan @ = orp
ad]
BC 20
tan60°=—=>\/_—— S
AB o
20 X\/§ 20><\/§ 20x1.732
X = — -_=—_—
V3 V3 3 3
x = 11.54 B X A

=~ Distance between the foot of the tower and the ball = 11.54 m

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 fromthe top of the second building is 30°.1f the height of the
first building is 60 m,find the height of the second building.

(V3 =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

LCAM = 30° S 4
pp 30°
In A AMC, tan 6 =
adj
tan 30° = ¢ L _
an = = \30° M
AM\/_ V3 140 . A P Ylh
140 x /3 \
_ 140 = (M =—""" 5 s(L
3 \/§ 3 0 2 J
140 x 1.732 ﬂ
=—3 B 140 m D
CM = 80.78 m

~ Height of the second building = CD
h =CM + MD = 80.78 + 60 = 140.78
~. Height of the second building = 140.78 m
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Example 6.28. From the top of a tower 50 m high,the angles of
depressionof the top and bottomof a tree are observed to be 30°
and 45° respectively. Find the height of the tree. (/3 = 1.732)

Let, CD = Height of the tree =Yy meters

BD =Distance between the tree and the tower = x meters
AB = Height of the tower = 50 meters _ A

LACM = 30° LADB = 45°
In AABD, tan 6 = orp
ad]
t 45°—AB =>1—50 = x = 50
an =ZD = =
0
In AAMC, tan 6 = LI?
adj
AM 1 AM
o = __ __
tan 30 CM /3 50 S
a0 V3 S 50x1732 *
V3 3773
|AM = 28.85 m|
~ Height of the tree = CD = MB = AB — AM
= 50 — 28.85
CD =21.15m

Example 6.29. As observed fromthe top of a 60 m high light house
fromthe sea level, the angles of depression of two ships are 28°
and 45°.1f one ship is exactly behind the other on the same side of
the lighthouse, find the distance between the two ships.

(tan28° = 0.5317)

Let, AB = Distance between the two ships
CD = Height of the lighthouse = 60 meters
2DAC = 28°, 2DBC = 45°

0
In ADCB, tan9=ﬂ =>tan45°=% =>1=@ ity A Nl
adj BC :

opp DC
InADCA,tanQ:—.ﬁ o —-_~
adj tan 28 1C
05137—60 = AC = 60
T AC T 05317

AC =112.85 >
~ Distance between the two ships = AB= AC — BC

=112.85 - 60=52.85m 303
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Example 6.30. A man is watching a boat speeding away from the top
of atower.The boat makes an angle of depressionof 60° with the
man’s eye when at a distance of 200 m from the tower.Af ter 10
seconds,the angle of depression becomes 45°.What is

km
the approximate speed of the boat <inﬁ> ,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 = 60°,2ADB = 45°

opp AB AB

t — o __ = —

In AABC, tan 6 adj = tan 60° = BC = V3 200
__________________ A

AB =200v3...(1) <

0 AB
In AABD, tan § = 2PP s tanaso= 22

7 adj BD
200+/3
= = nen 2
1=—p5— = BD = 2003 - (2)
cD = BD — BC N ‘ 200m |
= 200vV3 - 200=200(+v3-1) 10 sec \f ' ”
=200(1.732 —1) =200 x 0.732

CD =146.4
Time taken to covered distance CD in 10 seconds

Distance of covered CD = 1464 m

Distance 146.4

= = = 14.64
Speed of the boat Time 10 m/s
. . 3600
1000 1000
= 14.64 X = 14.64 X = 14.64 X
1 1 14.64 1000 km/hr
60 X 60 3600

3600
= 14.64 X ka/hr = 14.64 X 3.6km /hr

= 52.704 km /hr

1.From the top of arock 50¥3 mhigh,the angle of depression of a
car onthe ground is observed to be 30°. Find the distance of the car
from the rock.

BC = Distance of the car from the rock
= Xx meters

AB = Height of the rock= 50/3 meters
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£ACB = 30° 2
opp 0

= — = -

In A ABC, tan 6 adj tan 30 BC
3

1 503
— =" = x=50V3x+3
N [ )
x=50x3 = x =150
~ Distance of the car from the rock = 150 m

2.The horizontal distance between two buildings is 70 m.The angle
of depressionof the top of the first building when seen from the top
of the second building is 45°.1f the height of the second building is
120m, find the height of the first building.

Let, Height of the 15tbuilding = CD = EB = x meter

Height of the 2" building — AR = 120 meter

Distance between the two buildings = BD=EC=70m

30°
V- N
X meter

ACE = 45° A
0 DR = )
In AMEC, tang = PP 3 }2
adj |
C, 45° =
tanzl.sozﬂ :M ) 70m & >~§
EC EC —
- X x o
1= L$70 =120 — x
70
D 70 m B

x=120-70 = x =50
~ Height of the 15¢ building = 50 meters

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.(v3 = 1.732)

Let, Height of the tower = AB = 50 meters
Height of the lamp post = DC = EB = y meters

Distance of the lamp post from the tower= BC = DE = x meters
A

£LACB =60° gqnd 2£ADE = 38° € m e »

In AACB, tan g = 2PP
adj

AB 60
tan60°= — = /3 = —
BC V3 X

60m

20
3
x=ﬁof;f— = x =20v3.. (1)
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In AADE, tan 8 = ﬂ
adj

AE 60 —y
0 — __ = tan38° =
tan 38 D x

60 —y _60-y
07813 = —= = X = =g - (2)

From (1) & (2)
20V3 =

20V3 % 0.7813 = 60 —
07813 = 203 y

20 X1.732 x0.7813 = 60 —y = 34.64 X 0.7813 = 60 — y
2706 =60 —y = y=60—27.06
y=3294m
~ Height of the lamp post = 32.94 m

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 fromthe 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
2ACB = 60° and £ADB = 30°

OPP
In AACB, tan 6 =

tan60° = 22 =

an C

1800 V3 _

R
In AADB, tanf =
tan300 =22 = L _
an =30 Nl

y +x = 1800 x V3 ... (2)
From (1) & (2)
600V3 + x = 18003

x = 1800V3 — 600V3 ) Y g
x = 1200v/3 = 1200 X 1.732 xTy
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x = 2078.4
~ Distance between two boats = 2078.4m

5.From the top of alighthouse,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

4
between the ships is —m
PR

Height of the light house = AD= h meters
Distance between B and D isBD = ym
Distance between D and C is DC = xm
To prove: 4h
Distance between the ships is x +y = —3
opp

adj <--mmnnee- 2

30°
AD 1
tan 30 = — = — = =>x=h\/§... 1
BD M 1

In AABD, /ABD = 30°, tan@ =

In AACD, £ACH = 60°,
21 A
tan9=% ! ]
adj -
B y D X ¢
AD h N )
tan60°= — = /3 =— v
CD y
L x+y
=— ..(2
e
Adding (1) & (2) 3
V3 xV3)+h
h hwv3 X
x+y=h/3 + = =
V3 V3
3 hx3+ h 3h+h
43 V3
Xty=—=
V3 4h

=~ Distance between the two ships,x + y =—=

)
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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 inthe garden is 60°.Two
minutes later,the angle of depression reduces to 30°.1f the
fountain is 303 feet from the entrance of the lift,find the speed
of the lift which is descending.

Let, C - position of the fountain and

P — position of the lift after 2 minutes

Height of the lift = AB =90 ft

Distance between A and P = AP = x ft
Distance between the fountain & the lift is

BC = 30+/3ft

Distance between P and B is PB= 90 — x ft

Time taken to reach from position A to P= 2 min.

In APBC, 2PCB = 300, tan = —o&
’ ’ adj
0— ___
tan 30 BC
1 90 — x 90 — x
— = = 1=
V3 30V3 30
30=90 —x = x=90-30
x = 60 !
. Distance between A and P is AP = 60ft 30V3 ft

Dist d
~ Speed of the lift = istance moved _

time taken
=~ Speed of the lift = 30 ft/min
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EXERCISE 6.4

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
depressionof its foot is 30°. Determine the height of the tower.

Height of the buldingis 0A=12m C

BC = Height of the cable tower = h meters

DC=h—-—12 and AB =0D = x |
In AODC, 2COD = 60°, tan § = °FP
adj
CD h—12
tan60° = __ —= =
OD V3 X h
h—12
D= - (1)
V3 opp
In AOAB, £0BA = 30°,tan § = ——
adj A X B

2
tan30° =— = r—v><1

x = 12\/§
From (1) and (2)
h—12
G —12v3 = h—12=12V3 xV3
3

h—12=12x3= h—-12 =36
h=36+12 = h =48
~ Required height of the cable tower = 48 m

Example 6.31 Apole 5 m highis fixed onthe top of atower.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. (\/§ = 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

opp

In AABC, £CAB = 45°, tan 0 =—;
adj

BC
tan45° = — = 1=f
AB y
x=vy ..(1)
opp

In AABD,2DAB = 60°, tan 8 = —= '
adj 309




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

BD x+5
0 = —— = /3=
tan 60 1B \/_ y

suby=xin(2) V3x=x+5

5
\/gx—x=5=>(\/§—1)x=5:>x=

V3-1
5 ><x/§+1 _5(W3+1) 53+ 1)
V3-1 V3+1  (y3)-1z  3-1

1.366

L_S0B+D 501732 +1)  52732)
2 B 2 2

~ 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 depressionof the top
and the foot of another house on the opposite side of the street are
0,and 0, respectively.Show that the height of the opposite house

cotf
is h<1 + 2) P
cot0, '

PQ = Height of the opposite side house
PA = x meters

WR = Height of the window = h meters = AQ i E EE

opp Wy = u s I
In APAW, £PWA = Hl,tan 0 = 7 0, A A
a
/ e =
_ X S 1 e
tanel—mﬁtaneleW ) ‘)_ ’-
65 %
AW = = AW =x X R Q

tan 6, tan 6,

AW =xcotf; ...(1)

In AQAW, LZWQR = 6,, tan@ = -LP

adj

AQ h h
=_ ¢ =tanf, =—— =AW =
tan 6, AW M W tan 6,

AW =h X = AW = xcot 6, ...(2)

tan 6
From (1) and (2)

xcotl,=hcotl, = 5 =p cot 6,

cot 0,
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=~ Height of the opposite house = PQ

cot 6,

PQ=x+h=ph +h

cot 0,

_ _ cot 6,
~ Height of the opposite house = h | 1+
cotB,

1.From the top of atree of height 13 m the angle of elevation and
depressionof the top and bottom of another tree are 45°and 30°
respectively.Find the height of the second tree.

Given: CD = 13 meters and AB = x + 13 meters . A

Let,Height of the second tree is AE = x + 13
0
In ACEB, 2BCE = 30°, tan 8 = —2F

adj
BE 1
tan30° = — = — :E

CE 3 ¢
CE =13v3...(1)

From (1) and (2) = x = 13V3 B
~ Height of 2" tree = x +13 = 13v3 + 13

Height of 2"® tree = 13(v/3 + 1) = 13(1.732 + 1)

= 13 x 2.732 = 35.516
. Height of 2"% tree = 35.52 meters

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.

(V3 =1.732)

A
Let AC be the height of the hill. A
Let DE be the distance of the hill from the ship.
In ADEC,£EDC = 30° x| w
opp . _EC -+
= —ﬁ =
tan 6 adj tan 30 DE D : -
1 40 S
— = = =
=-DE DE 40V3m \ c 3
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In AAED,2ADE = 60°

opp . AE
] ﬁ - —_—
tan 0 ad] tan 60 DE
X
V3i=—— = x=40V3x+V3m = x=40X3m
403
x=120m

~ Height of the hill =x +40 = 120+ 40= 160 m

= Distance between ship and hill = 40+/3
= 40 x 1.732
= 69.28 m

3.If the angle of elevation of a cloud from a point ‘h’ metres above a

lake is 6, and the angle of depression of its reflection inthe lake is

0,.Prove that the height that the cloud is located from the ground
h(tan 6, + tan 0,)

tan 6, +tan 0,

is

Let, LE = Surface of the lake A

P = Point of observation
A = Positions of cloud, A’ = reflection of thecloud

AE = A'E

x| R
PL = CE = h meters g +
h(tan 8, + tan 8,) p =
To Prove: AE = —— XX " L - o= ] C
tan 6, + tan 6,
h

0 h
In AAPC, tan@ = EP
adj

]
= by
H_J\
Yy+x

tan 6 AC = tan 0 X
= — an = —
“Ppc Ty

X

Y= 8, (2)
In AMA'PC, tang = PP
adj
CA" CE +EA
PC PC
+ 2h
tang, = htx+h = - (2)
y tan 6,

From (1) and (2)
x _x+2h
tanf,  tan®,

= x tan6, = (x + 2h) tan 6,
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x tanf, = xtan 6, + 2h tan @,

X tan6, — x tanf, = 2htan §; = x (tan 6, — tanh,) = 2h tan b,
_ 2htano,
~ tan6, —tan 6,

=~ Distance between the cloud and the ground is AE = h + x

2h tan6
AE = b+ L.y 2tan 6,
tan 6, — tan 0, tanf, — tan 6,

_ tanf, —tan 6, + 2tan 6,
tanf, —tan 6,

tan 6, + tan 0,
AE =h

tan®, — tan 91] ~ Hence proved

4.The angle of elevation of the top of a cell phone tower from the
footof a high apartment is 60° and the angle of depression of the
footof the tower from the top of the apartment is 30°.1f 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 =50 m = EB

AB = height of the cellphone tower = (x + 50) meters

BD =distance between tower and apartment = y meters = EC
opp

In ACDB, tan 8 = — 4
adj
1
tan 30° = LD = — =
BD V3
Yy = 50v/3--(1)
0
In AADB, tan @ = ﬂ
adj
tan 60° = ﬁzi =
BD /3
_ x+50 2)
V3

From (1) and (2)
+ 50
50v3 = x\@ = 50v3 xV3 = x + 50

50 X3 = x+50 = 150 = x+ 50
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X= 150 —50= x = 100
~ Height of the cell phone tower = x + 50
=100 + 50
=150m
~ 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 = 66 m = EP

LP =height of the lamp post = (x + 66) meters

PT = distance between post and apartment = y meters = EA

0
In AAPT, tan 6 = ﬁ /
adj
1 66 /
tan 30° =£ - _ = —
PT V3 y
Y= 663 ... (1)
0
In ALAE, tan 0 = QZP
J T y P
tan 60° = LE_ =,3= X
EA y
x
y=2.@
V3
From (1) and (2)
3
x
66\/§ =— = x = 66[\/§x\/§]
V3
X=66x3=x= 198
i) Height of the lamp post= x + 66 = 198 + 66
= 294 meters
ii) Dif ference between height of the lamp post & apartment = 264 — 66
= 198 meters

iii)Distance between the lamp post & apartment:y = 66V3 = 66(1.732)
= 114312 m




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

9.Threevillagers A,B and C can see each other across avalley.The
horizontal distance between A and B is 8 km and the horizontal
distance between B and C is 12km.The angle of depressionof B
from Ais 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 20° = 0.3640,(v/3 = 1.732)

A,B,C — positions of three villagers

To find: i)AD ii)CE
opp
In AABD, tan 0 = ——
adj
tan20° = A2 =03640 = =
DE
x = 8X0.3640
x=2912 km ...(1)
opp

In ACBE, tan®=" ;-

tan30°=£=>i=l
BE 3 12

V3 V3

=4x\/§x\/§ — 43
V3

= 4% 1.732

y =6.928




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

EXERCISE : 7.1

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 = 2mrh sqg.units

22 2
=2><7/><:L4'><20 =2X22x%x2x%x20

=88 x 20 = 1760 cm?
T.S.A of cylinder = 2mnr(h+ r) sg.units
22 2
=2 x;x%x (20 + 14)
=2X22%X2%x34=88X34
= 2992c¢m?

Example 7.2 The curved surface area of aright circular cylinder
of height 14 cm is 88cm?.Find the diameter of the cylinder.

Given:h =14 cm
C.S.A of cylinder= 88 cm?

2nrh = 88

22 2
2><;><r><]:4’=88

22

4 1 1 1
r=88’x/§/vax/§/
r=1cm

Diameter=2xr=2x1
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?
2.8
Given : r=—-m and h = 3m
r=14m
Area coveredby the rollerin one revolution

= Curved surface area of the gardenroller
= 2nrh
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0.2 |

:2x7/><1/.4><3=2><22><0.6=44><0_6 |
= 26.4 m?
Area covered by the roller in one revolution S
0
= 26.4 m? o
Area covered by the roller in 8 revolutions pr— 3y

= 8 X 26.4 = 211.2 m?

Example 7.4 If one litre of paint covers 10 m? how many litres
of paintis required to paint the internal and external surface areas
of acylindrical tunnel whose thickness is 2 m,internal radius is 6 m

and height is 25 m.
Given:
r=6m, h=25m
Thickness = 2 [ Thickness = R — ]
R—r=2
R—6=2

R=2+6 = R=8m
C.S.A of hollow cylinder = 2n(R + 1) h Sq. units

22
=2~ (8 +6)(25)

22 2
=2 X — X 14 X 25 = 44 X 50 = 2200m?

/

Area covered by one litre of paint = 10m?
2200

Number of litres required to paint the tunnel= o " 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 cm?,then find its slant height.
Given :radius: r = 7cm

T.S.A of a cone = 704cm?

ar(l+r) =704

2><7><(l+7)—704 = l+7—M
7 B 22

l+7=32 =1=32-7

l=25cm
=~ slant height of the cone is 25 cm.
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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 cylindeh

=% 07 x[48+25+0.7] =22x8 [=25cm

=~ Total surface area of the remaining solid is 17.6 cm?

Example 7.8 Find the diameter of a sphere whose surface area
is 154m?

Let r be the radius of the sphere.
surface area of sphere = 154 m?

4mtr? = 154
22
4 X —Xr1r%=154
7 7
2_%751 1 7 - , 49
ré = ></4’><2/2 rt =
2 2
_ 49 _7
r= |4 =r=3

Diameter =2 Xr =2 ><E
~ diameter is7m

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 ryand r, be the radii of the spherical balloons.
r, = 12cmand r, = 16cm

Ratio of C.S.A.of balloons
C.S.A of fwo sphere are in the ratio = C.S.A;:C.S. 4,

Let | be the slant height of the cone.
Given : h = 24cmandd = 14cm
r=07cm
Total surface area of the remaining solid
= C.S.A.of the cylinder + C.S. A.of the cone
+area of the bottom D =1.4cm
=2nrh+nrl+nr? =ar(Rh+1+71) (| =+/r2 + h2
22 - 2 2
= X 0.7 x [(2 % 24) + 25 +077] =072 + 24
0.1 =0.49 + 5.76 = V6.25
22 :

=Y

woy'e
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= 4mr?: 4mr,?
— y2.72
e 3 3 4 4
= (12)%:(16)? =12 x12 : 16 X 16
~ 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
nr? = 1386
T.S.A of a hemisphere = 3nr?sq.m
=3 x 1386 = 4158
~T.S.A.of the hemispherical solid is 4158 m?.

Example 7.11 The internal and external radii of a hollow

hemispherical shellare 3 m and 5 mrespectively. Find theT.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=5m,r=3m

C.S.A.of the shell = 2n(R? + r?) sq.units

22 22
=2x7x(52+32)=2x7x(25+9)

22
=2X—X34=44x485 = 213.71m?
T.S.A.of the shell = m(3R? + r?) sq.units

22 22
=—x(3 ><52+32)=7><(3 X 25 +9)

7
22 22 12
—7X(75 +9) Z}X% = 264

~C.S.A =213.71m? ,T.S.A.= 264 m?

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 = 4mr?: 2nrh:mrl
h=r
= 47r? : 2;r X rimr XA 2r




BLUE STARS HR.SEC SCHooOL
ARUMPARTHAPURAM, PONDICHERRY

= 4r?: 2% 2mr?

=4:2:y2 = 42222 xy2 | L=VTEEAS
=4\/§:.2£/§:2=2\/§’\/§’1 =Vrz+rz =22
< [ = \2r units

I

4 (B

Example 7.13 The slant height of a frustumof a cone is 5 cm and
the radii of its ends are 4 cmand 1 cm.Find its curved surface area.

Let IR and r be the slant height, top radius and bottom radius of the

frustum. = 1cm

Given: |l = 5cm/R=4cm,r =1cm /\\
[N

C.S.A.of the frustum = n(R + r)l sq.units )

22
=—x({@l+1) x5

7

22 550
=7X5X5 =7
= 78.57

~C.S.A.=78.57 cm?
Example 7.14 An industrial metallic bucket is in the shape of the

frustumofa 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 thetop =10 m; R = - = 5m
Diameter of the bottom = 4m

r==—=2m

Height h= 4m
l=+vh2+ (R—71)2

=42 + (5 -2)2= 16 + 32

=vV16+9 =V25=5m
C.S.A.of the frustum= n(R + 1)l sq.units :2—72 x(54+2) x5

320
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22
=7><7><5= 110 m?
T.S.A=n(R+7r)l +nR? + mr? sq. units
=n[(R+ 1)l + R? +17?]

22 22
=7[(5+2)5+52+22]=7[7x5+25 + 4]

22 22
1408

~C.5.A.=110 m?> and T.S.A = 201.14 m?

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 r =5k, h =7k

C.S.A of cylinder = 5500
2nrh = 5500

22 ~ 50 25
2 X — X% 5k X7k = 5500 1})0 &
7 1100 { ¢ 1
2% 22%x5xk%=5500 = k?=>5500X5x-X¢
Z L.Zq 0]
r4

k? =25 =k =+/25
k=5
~ Radius : r = 5k
r=505)=25cm
height:h = 7k= 7(5)

h=35cm
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 = 1848 m?

_ 5
[C.S.A o (T.S.A)}

30
(1845?) = 1540 m?

CSA =

ANl U

CSA = 1540 m2 i.e 2nrh = 1540 m?
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T.S.A of cylinder= 1848 m* = @) = 1848
2nrh + 2nr? = 1848 = 1540 + 2nr? = 1848
2mr? = 1848 — 1540 = 2mr? = 308

147
22 , 15471 7
— = =308 X = X —
2><7><r 308 = r 3 ><2><222
r2=7x7 =r=+7%x7

To find height
Subr =7in 2nrh = 1540

22
2 X —X7Xh=1540

~ The cylinder of r =7m and h = 35m

3.The external radius and the length of a hollow woodenlogare

16 cm and 13 cmrespectively.If its thickness is 4 cm then

find its T.S.A.
Given:

R=16cm,h=13 cm
Thickness = 4 [ThicknesszR—r]
R—r=4
R—4=r
r=16—4 = r=12cm

T.S.A of hollow cylinder = 2n(R + r)(h + R — 1) Sq,units

22
=2 x— (16 +12)(13 + 16 — 12)

22 4
—2X—X28X17 =44 x4 x 17 = 176 x 17

= 2992 cm?

4.Aright 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=02_p2= r=+/12—=h2 §

r=+202 —162 = r =+/400 —256 =

r=+144 = r=12cm <
C.S.A ofa cone = nrl Q r
=X 12 %X 20
= 2401 cm?

A right angled triangle PQR is rotated about PQ
C.S.A of cone = rrl P

/
=7 %X 16 X 20 £ \\900
= 3201 cm? = 22
Il
S
Q r=16cm R

C.S.A of conerotated about PQ is greater than rotated about QR

5.4 persons live in a conical tent whose slant heightis 19 cm.

If each person require 22 cm? of the floor area,then find the height
of the tent.

Given: =19 cm
Area required for a person= 22 cm?

Base areaof a tent covered by 4 person = 4 x 22

- = 88 cm?
nr? =88 = 7)(7‘2:88
4
7
r? = 8><—Z=>r2:28=>r=\/%
Z
To find height of the tent 1 i33
h=A1 —7‘2—\/192 (vV28)° =361 — 28 28 222‘13
h =333 900
_ 362
h = 8 cm 724

6.A girlwishes to prepare birthday caps in the form of right

circular conesfor her birthday party,using a sheet of paper whose

area is 5720 cm?, how many caps can be made with radius 5 cm
and height 12 cm
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Given: r=5cmh=12cm

I2=h2+7r?2 = l=+h?+71?
[=+1224+52 = [ =V144 4+ 25

5720 cm?

[ =+v169 = [ =13 cm

'YYVYY
n X C.S.A of cone = Area of a paper

Area of a paper
n =

C.S.A of cone
3 5720
ol
1144
5720 1144
n= =
22 22
7>< 5% 13 7>< 13
52 4
04
—1:44>< 7 X 1 = 28
- 22 " 13
9]

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.

Letr; and 1, hy and h, are the radius and heights of the two cones.
Given n;:1, =1:3 = n, =kandr, =3k

~. Height of each cone = 3 times the radius of smaller cone
h, =3k and h, = 3k

Ly =|h%+ 12 =y (3k)2 + k2
l; =V9%k2+ k2 = 1y =V 10k?

l, = |h2+12 =4/ (3k)2+(3k)?

I, =V2x 9 xk? =32k

324
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L, =32k
C.S.A,:C.S.A, =l :trl,
=nl;: nl,

=k x 10K : 3k x 3V2K
:\/E:()\/i =\/§X\Z!9\Z
=+5:9

8.The radius of a sphere increases by 25%.Find the percentage
increase in its surface area.

Original Radius = r(100%)

Original surface area = 4mr? (100%)

” 5
) 1232’5 5
New Radius = 125% of r = =
0ofT =g X T = el
204

5
New Radius = Zr

2
5r 2572 25112
New surface area = 4m (—) =/4/7r< r ) = ST

4 154 4
25mr?
New surface area = 2
Increased Area = New Area — Original area
25mr? ,  25mr?— 16mr?
= —4nr4 =
4 4
9mr?
Increased Area =
; p . _ Increased Area 100
ncreased percentage = Original Area
T2 9
~ T2 4100 =2 x 100 =2 X~ X 100
4712 4 4 4
9

=-—x 100 = 0.5625 x 100
16

= 56.25%
9.The internal and external diameters of a hollow hemispherical
vessel are 20 cm and 28 cmrespectively. Find the cost to paint the
vessel all over at Rs.0.14 per cm? .
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Internal Diameter= 20 cm

_20_ 10
T'—7— cm

External Diameter = 28 cm

28
R=7: 14 cm

T.S.A of a hollow hemispherical vessel = g(3R? + r2)

22 22
=7(3>< 142 + 102%) =7(3>< 196 + 100)

2 _ 15136

2 22
= 7(588 +100) = - X 688 = 7 = 2162.28 cm?

Cost of painting =2162.28 X 0.14 = Rs.302.72

10.The frustum shaped outer portionof 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.

6cmi

Given R =12 cm,r = 6cm,h =8 cm
I=vh2+ (R-1)2 =,/8 + (12 — 6)2

=V64+62 =64+ 36 =100
[ =10 cm

C.S.A of frustum = (R + 1)l

22
=7(12+ 6)(10) =2—72><18 x 10

— g = 565.7cm?

22
Ar'eafor"rhe’rop=m~2=7><6><6:7_32

= 113.14 cm?
Totalarea= C.S.A+ Top area = 565.71 + 113.14 = 678.85 cm?

The cost of painting = 678.85 X 2
= Rs.1357.72
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EXERCISE:7.2
Example 7.15 Find the volume of a cylinder whose height is 2 m

and whose base area is 250 m?. /\

Let r and h be the radius and height of the cylinder &/
Given : Height : h = 2m,Base area = 250 m?

nr? = 250 m?

h=2m
Volume of acylinder = r?h cu.units
=nr?xh
= 250 X 2 = 500 m? Car = 250
NI =0

~ Volume of a cylinder = 500 m3

Example 7.16 The volume of a cylindrical water tank is
1.078 x 10° 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.

7
Given : Diameter = 7m = radius = 2 m [1l = 1 3]

1000
Volume of the tank = 1.078 x 10°
= 1.078 x 103 x 10% = 1078 x 103 Ditinetor =t
= 1078000 litre = 1078000 s
= itre = 1000 m |
= 0
Volume of the cylindrical tank = 1078 m3 v=10E
Tl.'TZh = 1078 14
22 X ’ X ’ X h = ek T2
7 X5 X5 = 1078 h=1—95"8’><2—2><}><:7,
h = 28m M

~ 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 = n(R?> —r?)h cu.units]

49

22 22 22
=2(282 —212) x9 = —(784 — 441) x9 ===

7(28 212) x9 7( ) 2x34r3><9
=22 X 49 X 9

~ Volume of ironused = 9702 cm3
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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.

(I) cylinder A ; 7 cm
Diameter =7cm r ==cm
2 21 cm
Height : h = 21 cm >
Volume of cylinder A = mr?h cu.units S §
11
—ﬁx}x ’ X 21
72272
Volume of cylinder A = 11 x 3.5 x 21 cYlinder A cylinder B
=231 %35
Volume of cylinder A = 808.5 cm?
cylinder B 21
Diameter =21lcm r =—c¢m

Height :h =7 cm

Volume of cylinder B = nr?h cu.units

11 3
Vol ¢ eylinder B 22 2 21 35
otume oJ cylinaer = — —_ —_
Y 7 ZF " Z
=11Xx3x%x21%x35=33%x21%x35 =693 %x3.5

Volume of cylinder B= 2425.5 cm3
~ volume of cylinder B is greater than volume of cylinder A.

(ii) T.S.Aof cylinder A = 2nr(h + r) sq.units
7
r =§Cm, h=21cm
22 7 7
o 2t 7 Z) =22x(21+35
XX % (21 + 2) ( )
=22 X 24.5

T.S.A of cylinder A = 539 cm?

T.S.A of cylinder B = 2nr(h + 1) sq.units

21

r =7cm,,h =7cm

=7 22 HS 7 21 =22x3x(7+10.5)
= X‘TX’ZX +2 = .

=22x3x17.5=66 X 17.5
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T.S.A of cylinder B = 1155 cm?

Hence verified that cylinder B with greater volume has a greater surface
area.

(iii) Volume of cylinder A : Volume of cylinder B= 808.5 : 2425.5

volume of cylinder A  808.5 §085’;L6/1’71 1
volume of cylinder B 24255 24255 -3
48513
Volume of cylinder A : Volume of cylinder B =1:3
~ Ratio of the volumes of cylinders Aand Bis 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
gnrzh = 11088

564 63
1. 22 B , 1008 7 1
§x7><r X 24 =11088 = r —4—}688x3x/2—/2x/2—4:8/
r2=63x7 = 1r’?’=9Xx7x%x7 =2

r=vV9x7x7 = r=3X7
~ 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 r; and h, be the radius and height of the cone — I

let v, and h, be the radius and height of the cone — II.
Given: h, = 2h,

Volume of cone —1 : Volume of cone — 11 = 2:3
volume of the conel 2

volume of the cone Il ~3

/%oﬂ{’lz hy 2

7'12 hl 2 T.12 h'{ 2
%ﬁf h, 3 172 h, 3 7 .
2273 273" 23
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12 4 n 2
_ = —_ :} _ = —
£3 3 n o V3

- Ratio of their radiir;:r, = 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

2
Volume of new hemisphere == (volume of original hemisphere)

3
e 2 xX9702
= — X = X
3 29106

volume of new hemisphere = 19404cm3

2 2 22
§T[T'3 = 19404 = 3 ><7 xr3 = 19404

882 441

9702 3 7
r3 = 19404 X = X — = r3 =441 %21
/2/2%/2./

r3=1441%x21 = r3 =21 x 21 x21
r=3Y21x21x21 = r=21cm

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.

14
Given : inner diameter d =14 cm = r = > =7cm
Thickness = 1 mm

1
R—r=— = R-7=0.1
=710 M

R=74+01=R=71cm

2
Volume of hollow sphere = -m(R3 — r3) cu.cm

3
4 22 4 22

— _ 3 _ 73 —— _ _
_3>< 7(7.1 73) 3>< 7(357.91 343)
4 22 213 071

=/—3/X /7/)( 1491t =4%Xx22x%X0.71=62.48 cm3

Volume of hollow sphere = 62.48 cm?
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weight of brass in 1 cm3 = 17.3 gm

\Weight = volume X density|
Total weight = 62.48 x 17.3 = 1080.90 gm
=~ Total weight is 1080.90 grams.

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 = 7cm
T R =28 cm',
Volume of frustum = 3 n[R? + Rr + r?]h cu.units ‘\‘
1 22 =
=§><7><[282+(28><7)+72]><45 | -
3
1 22 15
=/§/X7X[784+196+49]X/475 r=7cm
22 147

==X 1029 x 15 = 22 x 147 x 15 = 48510
~ volume of the frustum is 48510 cm3

1.4 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 . TN
Thickness = R —r
0_, 5 R_ct NE==P
Yy =—=
2 = °m 5+5=R
Inner height = 14 m R = 10cm h
[ Volume of the cylinder = mr?h cubic units] P
=
22 7700 ~_ "
= xEx5x 4= NS
7 7
= 1100 m3

Volume of the hollow cylinder = 1100 m3
m(R? — r?)h = 1100

22 22
— X (102 —=52)h = 1100 = — % (100 — 25)h = 1100

22 7 1
== = = —x— = 4.66 =4.67
7><75h 1100 = h 1100)(22><75 m

The height of the = 4.7 m embankment.
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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 height4 cm is
immersed it completely.Calculate the raise of the water in the glass?,

Let r; be the radius and h, be the level of water raised in the cylindrical
glass

let r, and h, be the radius and height of the cylindrical metal.

20
Given : r; = - = 10cm, hy =7

r, = 5cm, h, = 4cm

The volume of the water raised in the cylindrical glass
= Volume of the cylindrical metal.

nr?h, = nr2h,
X102 X hy =7 X 5% x 4
100 X h, =25 x4

100 X h; = 100 :>h1=%=1cm

=~ 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 heightis 105 cm.

Given: Circumference of the base of the cone = 484 cm, Height = 105 cm

2nr = 484
121 11
2 2 =484 = —ﬁxlx
><7><r— r= Zﬂzr—ﬂcm
=
Volume of cone = §TL’T‘2h cubic units
== X—X77X77 X =22 %11 x77 X 35
3 7 105

= 242 x 2695 = 652190 cm?

4.A conical container is fully filled with petrol.The radius is 10 m
and the heightis 15 m.If the container canrelease the petrol through
its bottom at therate of 25 cu.meter per minute,in how many minutes

the container will be emptied.Round of f your answer to the nearest
minute.

Volume of the cone = = mr?h cu.units

5
Volume of the conical container = % XX 10 X 10 X 15
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= 500r m3 =500 x 3.14m3 = 1570 m3

25 m3of petrol released in 1 mins.
314

Time taken to emptied the container = 5 = 62.8 mins.

5
= 63 minutes. (approx.)

5.Aright 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 dif ference in volumes of the solids so formed.

When the triangle ABC is rotated about AC, the volume of the cone formed

1
Volume of cone = §TL’T‘2h CU.UNILS

1 22 2
=%—)<7X/6/X6X8

B 6cm [

_ 4 Xx48 2112 _ 309 71 ¢m?

7 7
When the triangle ABC is rotated about BC,the volume of the cone formed

1
Volume of cone = 3 nr2h cu. units

1 22
=3 X - X8X8X6
44 x 64 2816
-7 7
= 402.28cm3
Dif ference between two volumes= 402.28— 301.71
= 100.57c¢m3
6.The volumes of two cones of same base radius are3600 cm3 and
5040 cm3. Find the ratio of heights.
Let r and h, be the radius and height of the cone — I
let r and h, be the radius and height of the cone — II.

V, = 3600 cm3, V, = 5040 cm?
V,:V, = 3600: 5040
V. 3600

V, 5040
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455
1 2 360 30 h 96~
%wr/hl 3600 _, 1 _— -
T T Toin h 126
1 n 50406 2
37m*hs 504 126 6377
M2 o hyhy=5:7
h—2 — ? .o 1- 2 = .
7.1f the ratio of radii of two spheresis 4 : 7, find the ratio of their
volumes.

Letr, and r, be the radius of the two sphere
Given: r:r, =47

4 4
~ Ratio of the volume of two spheres V:V, = 734fr1 3:?7#2 3

VitV =1 = vV, = 4373
V,:V, = 64 : 343

8.A solid sphere and a solid hemisphere have equal total surface
area.Prove that the ratio of their volume is 33 : 4.

Letr, and r, be the radius of the sphere and hemisphere .

|Surface area of a Sphere = Total surface area hemisphere |

4rr? = 3nry = 412 = 31}

L3 n Tl _
o —2 = L_l_ 2 ] e
i =3:2 4 2
Volume of sphere : Volume of hemisphere = —ar}:-ar}

3 3
= 4% 7'13:2/X 7'23 = 27'13:7”23
4
=2(V3)’: 23 =2(3V3) : 8
The ratio of their volume = 33 : 4
9.The outer and the inner surface areas of a spherical copper shell

are 576m cm? and 3241 cm? respectively. Find the volume of the
material required to make the shell.

Outer surface area of a sphere : 4mR? = 576w cm?

Inner surface area of a sphere : 4mr? = 3241 cm?

576
2 — 2 —
47fR 576;1/ = R 7

R? =144 = R=+144 = R=12cm
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4}1‘1‘2 = 324}1‘ 324 = r? =81

r=+v8l1 = r=9cm

4
Volume of the hollow sphere = =m(R3 —r3) cu.units

3
4 22 4 22
— _ . 3 _03 —__ - _
3><7><(12 93) 3x7><(1728 729)
333
4 22
lg,x—x%g = 29304 = 4186.285

= 4186.29 cu.cm
=~ Volume of the material needed = 4186.29 cm3
10. A container open at the top is inthe form of a frustumof a cone
of height 16 cm with radius of its lower and upper ends are 8 cm and
20 cm respectively. Find the cost of milk 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 = 20cm,r =8 cm

1
Volume of the frustum = §n(RZ + Rr + r?)h cu.units _R=20cm
1 22
=§><7><(202+20><8+82) X 16
1 22 h = 16cm
—§><7><(400 + 160 + 64) X 16
_1 22 20?( Lo = 73216
oy xese =Ty :
Volume of milk in the frustum = 10459.428 cm? — 8cm
1000 cm3 = 1 litre
o 10459.428 cm3
Volume of milk in the frustum = = 10.459428 cm3

1000
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 X 40
= 104.59 x 4

cost of milk in the container = Rs.418.36
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Exercise 7.3

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 : digmeter : d = 12cm 12 = —
radius : r =6 cm r=7=6 ;—/ |
—
Total height of the toy = 25 cm I | §
~ Height of the cylinder portion =25 — 6 IN
I

=19 cm 6 cm

T.S.A.of the toy = C.S.A.of the cylinder —— =
+ C.S.A.of the hemisphere + Top Area of the cylinder

= 2nrh + 2mr? 4+ nr? = 2nrh 4 3nr? = nr(2h + 3r) sq. units

22 22
=7><6><(2><19+3><6) =7><6><(38+18)

22
=7><6><56 =22 x 48 = 1056
~T.S.A.of the toy is 1056 cm?

Example:7.25 A jewel box (Fig.7.39)is in the shape of a cuboid of
dimensions 30 cm X 15 cm X 10 cm surmounted by a half part of
a cylinder as shown in the figure. Find the volume andT.S.A.of
the box.

cuboid jewel box
Let I,b and h, be the length, breadth and height of the cuboid.

l =30cm, b = 15¢cm, h; = 10cm

Half part of a cylinder
let r and h, be the radius and height of the cylinder. (i

diameter : d = 15cm
, 15
radius : r = 7cm

~ Height of the cylinder = 30cm

1
Volume of the box = Volume of the cuboid + ) (volume of cylinder)

1

=(Uxbxhy)+ E(mﬂzhzl)lcu.units 15 x 15 % 15 = 225 X 15
1(22 15 15 1356 V = 3375
= (30 x15x10) + 5| 7 X=X =X 3375 x 11= 37125

336
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1/11 205178
_ ol 37125
4500+2<7><15><15><15> 14 5
5 84
1 (37125) _ 3712 ot
:4500+§< )—4500+ 12 ;%
= 4500 + 2651.79 = 7151.79 215.1_
~ volume of the box = 7151.79 cm? 110
L.S.A.of the cuboid __ 98
= 1 120
T.S.A.of the box +§(C.S.A. of cylinder) 122
1 _
=2(l+ b)h, += 15%x 11x 30=165x 30
( ) 1 +/2/%Th2) —— — 4950
1115 707.14
=2(30+15)><10+<—><—><30> 7}4950
7 2z 49
11 x 15 x 30 4950 50
= 2(450) + =900 + [ —— a9
7 7 10
=900 + 707.14 = 1607.14 7
~T.S.A.of the box = 1607.14 cm? %28

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 of air to breathe.What should be the height of the
conical part of the tent if the height of cylindrical part is 8 m?

Let hy and h, be the height of cylinder and cone respectively.

Area for one person = 4sq.m
Total number of persons = 150
Total base area = 150 X 4

Volume of air required for 1 person = 40 m3

Total Volume of air required for 150 persons = 150 X 40 = 6000 m3

2 1 2
nr<hy +§ nr*h, = 6000

337
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300
2100
i

1
8+—h2> = 6000

nr?| h +lh = 6000 = %x
1 3 2 e 3

10
600 x (8+=h, ) = 6000 = 8+=h, = 00
x(8+3h, )= t3hy =

1 1 1 h. =
8+3h, =10 =2h, =10-8= zh,=2 = 2=6
~ The height of the conical tent h, is 6m

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 hy,h, be the heights of the frustum and cylinder

Given :R=12cm,r =6 cm, h, =12 cm R=12cm>~\
4
Total height of the funnel = 20 cm
Heights of the frustum: h, = 20— 12=8cm - 8cm
20 =g cm
Slant height of the frustum [l = \/(R —1)2 + h? units
h, F12cm

=J(12-6)2 +82 =62 +82 =36 +64 =100

Outer surface area = C.S.A of cylinder + C.S. A frustum
= 2nrh, + (R + 1)l sq. units 22 x 324 = 7128]

=mn[2rh, + (R +71)l] 1018.28
=m[(2x 6 x12) + (12 + 6) x 10] 75;128
= m[144 + (18 x 10)] T
= 144 + 180] 8
= g X 324 = g = 1018.28 21%0
=~ outer surface area of the funnel is 1018.28 cm? 56

Example:7.28 A hemispherical section is cut out fromone 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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Let r be the radius of the hemisphere.

Given : Diameter of the hemisphere = side of the cube = |

l
Radius of the hemisphere:r = >

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 X (Edge)? + 2mr? — nr? <l 2 v
3

1N\

=6X (Edge)?+nr?=6x(D?*+mn

L* nl® 2412 4l
=6X[I2+mX—- =g]24+— _
. (24412 _
Total surface area of the remaining solid = — S¢ units

1.A vesselisin the formof a hemispherical bowl mounted by a hollow
cylinder.The diameter is 14 cm and the heightof the vessel is 13 cm.
Find the capacity of the vessel.

Given :Diameter = 14cm (N
14
Radius:r = 7: 7cm > 6cm
Total height = 13cm m r=7¢

Height of the cylinder= 13 — 7= 6cm

Capacity of the vessek Volume of cylinder lIJ
+ Volume of Hemisphere 3
2 2 22 2 10.66
— Zh _ 3 2 _ —_— — X <
r +3nr r <h+3r> /7/></7/><7><<6+3 7 3) %2
14 18 + 14 20
=22 X7 X 6+? =22X7X 3 18
39 20
=154 x == 154 x 10.67 = 1642.67cm? 182

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 modelis 3 cm and its lengthis 12 cm.If each cone has a height
of 2 cm,find the volume of themodel that Nathan made.

Given : Diameter = 3 cm

. 3
radius = > cm = 1.5cm

Total height =12 cm
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Let h, and h, be the height of the cone and cylinder

Cone Cylinder
h,=2cm h, = Total height —2 — 2
=12—-—4=8cm
h, =8cm

Volume of the model = vol.of two cone + vol.of cylinder

1 2
=2X §7TT‘2h1+ nrth, = §7rr2h1 + mr2h,

22 3 3 2
— h h "
( 1+ > ><Z><2 <3><2+8> il

11 9 4 11 9 4 + 24
=— X—= x( +8) =— X=X 3

12 cm

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, TN

Given :cone and cylinder has same height and radius.
Diameter = 1.4 cm

radius = 7 cm = 0.7 cm 2.4 cm

height :h =24 cm

§ 0.7cm
Volume of Remaining solid =

vol.of cylinder — vol.of cone

= nr’h — %nrzh

1 27 0.1 0.8 -
=nr2h<1—§> =7><Qf7x0.7><«2<4xj

=22x0.1x%x0.7%x08x2=2464 cm3

4.A solid consisting of aright circular cone of height 12 cm and
radius6 cm standing on a hemisphere of radius 6 cm s placed
upright ina 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 Hemisphere
r=o6cm r=6cm
h=12 cm
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Volume of water displaced out of cylinder

=wvol.of cone + vol. of hemisphere

1 2 1

= —_mrih + —Tr3 = —nrz(h + 21‘) 12¢
3 3 3 -
1 22 2 |
}x7x6x6x(12+2x6) T e

22 22
=7><2><6><(12+12) =7><12><24

—g=90514cm

5.4 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 N
1.5 mm |

3
radius : r = > mm = 1.5 mm @E

Total height = 12mm

|
|
| g
Hemisphere  Cylinder : E
J— = —
r = 1.5mm r = 1.5mm @@ |
Height (h) = total height —2 X 1.5 15 mm |
=12—-3=9mm etk

Volume of medicine hold in the capsule
=vol.of cylinder +vol.of 2 hemisphere

2 4
=nr’h + 2 x §7TT'3 = nr’h + §nr3 = 7112 <h+ilr>
3

13,5 ; 11 9 121

3 3 s

e O S O _wZ)] =—=—X=X11 =— x 45
7X/TX2X<9+/§X/[ 772 7
544.5

=" =77.78 mm3
7

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 Hemisphere , 7cm
a=7cm  Diameter =7cm r = 5 cm ' Tom
Surface areaof the solid

=T.S.Aof acube+ C.S.Aof Hemisphere /
— Area of the base of the Hemisphere
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= 6a? + 2nr? — nr? = 6a? + nr?
11

7 7
= —X=X—=—=6X X —
6><7><7+/7></Z><2 6 Xx49 + 11 5

=294 + 11 x 3.5 =294 + 38.5 = 332.5 cm?
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
(id).
Height of the cylinder = 2r
h =2r
(i) S.A of asphere = 4mr? sq. units
(ii)C.S.A of cylinder = 2nrh sq. units
= 21r X 2r = 41r? sq.units
(iii) S.A.of asphere : C.S.A of cylinder
=4mr?  dmrt=1:1

8.A shuttle cock used for playing badminton has the shape of a
frustumof a cone is mounted on a hemisphere.The diameters of the
frustumare 5 cm and 2 cm.The height of the entire shuttle cock is
7 cm.Find its external surface area.

= > h=2r

Given : Total height of the shuttle cock =7 cm
Frustum
Larger circle of diameter =5 cm

R:gcmzR=2.50m

Smaller circle of diameter = 2 cm

2
r=§=>r=1cm

Height of the frustum
h = total height —r
h=7-1=6cm =
I=vy(R—-7r2+ht =(25-1)%+6?
_ J(15)2 + 36 =V2.25 + 36

| =v38.25 = [ =6.18
T.S.A of shuttle cock
=C.S.Aof frustum+C.S. A of Hemisphere 342
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=n(R+ 1)+ 2nr? =n[(R+ 1)l + 2r?]

22 22
== [(25+1)6.18 +2 x1%] = a [3.5 X 6.18 + 2]

22 22
== [21.63 + 2] = - X 23.63

= 3.14 X 23.63 = 74.19 cm?
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EXERCISE:7.4

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=16cm,r =2 cm
n X (Volume of a small sphere) = Volume of big metallic sphere

n(gnr3) = %LHZR:" = n(g/n/x 23> :gﬁ x 163
Bn=16x16x16 =n=2x16X16
n=2x256
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 hy and h, be the heights of a cone and cylinder.

Let r be the raius of the cone.
Radius of a cone = Radius of a cylinder

Given : Height of the cone: hy = 24 cm;

Volume of cylinder = Volume of cone
1 1 1.8 —
ﬂ/?AhQ:gwéhl:) h2=§><h1:h2=/§/x;/4/=>

~ Height of cylinder is 8 cm

Example 7.31 A right circular cylindrical container of base radius
6 cmand 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. < 7 =%

Let h and r be the height and radius of the cylinder.
Given : cylindrical container A
h =15cm,r = 6cm §
Volume of cylindrical container = mr?h cubic units.

2
Volume of cylindrical container = - X6X%X6x15
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ICE CREAM CONE

CONE HEMISPHERE
rn =3cm 7, = 3cm

¢
ail
S

hi=9cm

Vol.of aice cream cone = Vol.of cone + Vol.of hemisphere

1 2 1 22 2 22
= Z r2 “ard = X—X3FX3X9+ —x—X3FX3X3
3T tgmy =g X XE 377
22 22 22
_ £ =2(27 +18
- X 27+ - x 18 7( )

Vol.of aice cream cone = - X 45

n X (volume of a ice cream cone) = volume of the cylinder

[ the cylind
Number of cones = volume of the cylinder

volume of one ice cream cone
2
37% X6 X 6 X 15
=12
% XA5 3

12 ice cream cones are required to empty the cylindrical container.

Number of ice cream cones needed =

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 r; and h, be the radius and height of the cylinder
Let 1, be the radius of the sphere.

Cylinder Sphere
rn=8cmh, =7 r,=12cm

vol. of cylinder = vol.of sphere

4 4
ATPh, = g,frrf = 1rth, = 3% o

4

8><8><h1=§><12><12><12

A/lfz/ 6 .6 1. 1 _, _a
h, =< X2 X 12X - X = 1=
& e

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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Cylindrical pipe

Speed of water = 15 km/hr [1km = 1000m|

Distance ] )

——— =15 km/hr = Distance = 15 km//hr X Time

time
h = 15 X 1000 m/hr X Time = h = 15000 m/hr X Time
Diameter = 14 cm speed = Dis.tance
Time
_ = r = ! speed X Time = Distance
e T

Rectangular tank (Cuboid)
l=50mb=44m,h, =21 cm
21
vol.of water flows through a cylindrical pipe
= vol.of water in the cuboid

mr’h=1XxbXh,

hy

22 7 e 21
— X —— X ——X 15000 X Time = 50 X 44 X —

A4~ 100 106 P 100

Pime = 50 x 20 x 110 L
w0 22 7 45,
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.
Conical flask Cylindrical flask
radius = r n=Xr
height = h hy =7
vol.of water in the cylindrical flask = vol.of water in conical flask

1 1
7,1‘1‘12}11 = §7fr2h = (xr)2h1 — §1,2h

1 h 1
x2%2h1=§/2h: hl:gx;h
Height of the cylindrical flask = -—

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 R and r be the external and internal radius of the sphere

Let r; and h, be the radius and height of the cone

Hollow sphere Cone

Diameter = 14 cm

10 14
R=_ = R=5cm r1=7=>r1=7cm
2

External diameter = 10 cm

r=7? h, =8cm

vol.of hollow sphere = vol.of cone
4 1 2
SHR =) =37y = A=) =7 X7 x§

125 —-7r3=49%x2 = 125—-1r3=98
125 - 98 = 3= 13 =27 =71 =327
r=3cm
Internal diameter = 2 Xr
=2X3=6cm
Internal diameter = 6 cm

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 X 1.5m X 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.

Cuboid Cylindrical tank
[ =2m =200 cm r =60 cm
b=15m =15%x100 = 150 cm h, =105 cm

h=1m=100cm

vol. of water left in the sump
= vol.of water in the sump (cuboid) — vol.of water in the tank

=IlXbXh—mnr?h,
15

22
=200X150><100—7/><60><60><195’

= 3000000 — 1188000
vol.of water left in the sump = 1812000 cm?3

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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Hollow hemisphere Solid cylinder
Internal diameter = 6 cm Diameter = 14 cm
6
r=o5=r=3cm r1=E=>r1=7cm
External diameter = 10 cm
10 h, =7
R = - = R=5cm 1

vol.of solid cylinder = vol.of hollow hemisphere

2 2
2 2
49><h1=§(125—27) = 49><h1=§><98

2 %21 4
h1:§X%XE = h1=§ = h,; =133 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 cmand its height is 32 cm,then find the thickness of the
cylinder.

Solid sphere Hollow cylinder
r, =6cm R=5cmh=32cm
r=7

vol.of hollow cylinder = vol.of solid sphere

¢h(R2—r2)=g7;‘r13 = 32(52—r2)=§x¢’2><6 X 6
3 3 1
52—r2=;¥x,2’x)6x¢x§;4%2

25—1r2=9=25_9=9y2= r2 =16

r=+v16 = r=4cm
Thickness = R —r
=5—-4 =1cm

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

Cylinder
h =100%
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15

3
r=150%ofh=r=Wh=>r=§h
2

- 2
= §r
vol.of juice in the cylinder = nr?h

2
3h 9
:7'[)((7) Xhle’XZhZXh

e 2 (2 ’
=1 X Z— =1 X Z- X §T’
- 3 _2 3
=M X—-X—ZTr° ==nr
#7271, 3
vol. of juice in the cylinder = vol. of hemispherical bowl

100 % of juice that can be tansfered from the bowl to cylinder
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EXERCISE 8.1
ArithmeticMean

Sum of all the observations

x = ,
Number of observations
Method of finding mean
Y A 4
Ungrouped Data | Grouped Data l
| . v -
Direc}Method Direct Method Assumed Step Devialion

Mean Method

_ !
Z, Y=A+Zfr:da/sz X = A+C><(Zﬁ /Zﬁ)

N where ,d; = x; — A where , d;
Deviations from the mean ¢

Xy =X, Xy — X,X3 — X, ... Xy — X.

Squares of deviations from the mean

zn:(xi - })2

Variance:

The mean of the squares of the deviations from the mean is called
Variance.

It is denoted by o*
Variance = Mean of squares of deviations
G =D+ (=D et (2, =3

;oci — %)

Standard deviation

\/ZL(&- 2
o =
n

n

o? =
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Calculation of standard deviation

l
l l

Ungrouped Grouped
Data Dafa
Direct Mean Assumed Step Deviation Mean Assumed Step
Method  Method Mean Method Method Method Mean Method Deviation Method

(i) Direct Method (ii) Mean Method

inz in ’ 2 — —
a:\/—-(—) o = xd where , x :&C anddl-le-—x

n n n n

(iii) Assumed Mean Method

2 2
0=\/Zi_(&> where ,d; = x; — A

n n

(v) Step Deviation Method

>d’ (rdi)’ X —A
U:\/ nl _< nl> *¢ where,d; = lc

Measures of Dispersion are
1.Range 2. Mean deviation 3. Quartile deviation
4. Standard deviation 5. Variance 6. Coefficient of Variation

> Range

The dif ference between the largest value and the smallest value is
called Range.

R=L-S5

.. L-S
» Coefficient of range = L +s
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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0.576
Range: R=1L-S
=67 —18 =49 B5] 49
L—S 490
Coefficientof range = —— 425
L+S 0650
67 —18 =
_ -18 _49 550
67+18 85 0276 510
0400
Example 8.2 Find the range of the following distribution.
Age (in years) 16-18 18-20 20— 22 | 22-24 | 24-26 | 26-28
Number of 0 4 6 3 2 2
students

Here Largest value L = 28
Smallest value S = 18
Range: R=L-S

R=28—-18= 10 Years

Example 8.3 The range of a setof data is 13.67 and the largest value is 70.08.

Find the smallestvalue.

Range: R= 13.67
Largest value : L =70.08

Range:R =L —S§
13.67 =70.08 =S = S =70.08 —13.67
S =5641

Example 8.4 The number of televisions sold in each day of aweek are

13,8,4,9,7,12,10. Find its standard deviation.

X; x? —5'82
2
13 169 4
8 64 48| 400
4 16 384
9 31 562 1600
1124
7 49 —
12 144
10 100
Tx; = 63 %x2 = 623
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2 2 89 2
Standard deviation: 5 = JZ L (le) — \/@ _ <%>

n n F 7
0=+89—(9)2=+89 —81
o =+8 =282

Hence,o = 2.83

Example 8.5 The amount of rainfall in a particular season for 6 days are given as
17.8cm,19.2cm,16.3cm,12.5cm,12.8cmand 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.

114 +1254+ 128 +16.3+ 17.8 +19.2

Mean =
30 6
15
96~
62 21
X di =X; — X
=x—15 d}
11.4 | 114 -15=-36 12.96
12.5 | 125—-15=-25 6.25 292
2| 8.53
12.8 128 —15=—-2.2 4.84 4
49| 453
163 | 163 -15=13 1.69 | 441
582 1200
178 | 178-15=28 7.84 | 1164
19.2 19.2 —15=4.2 17.64
Sd? = 51.22
- xd?
Standard deviation: 0 = ~
51.22
= |——=V8.53
6
o=29
nz -1
> Standard deviation of first 'n’' natural numbers o = 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 fzi - fc:éls d;*
25 25 —35=—-10 100
29 29-35=—6 | _,4 36
30 30 —35 = —5 25
33 33 —35 = -2 4

A =135 35—-35=0 0 6-67
37 37 —35=2 4 6| 44.49
38 38-35=3 | 3 9 (36
40 40 —35=5 25 1263 84
44 44 -35=9 81 1327 9300
48 48 — 35 = 13 169 | 9289

Ya=9 Sd= 453

Zd-z Yd; 2 453 9 2
— l — l — il — = 5 —_ . 2
o j n <n>_\/10 (10) V453 -(09)
=453 — 0.81 = V44.49

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

d-=x—A x—A x-20
x d; = x - 20 W= =73 d;”
5-20=-15 —15/5= =3~ 9
10 10—20=—10 —10/5= =2 4
15 15—-20= -5 —5/5=—=1" 1
A =20 20—-20=0 0/5=0 0
25 25—-20=5 5/5=1% 1
30 30 =20= 10 10/5 =2 4
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35 35—-20= 15 15./5 =3 9
40 40-20= 20 20/5=4 16
N =4 > d2 = 44
d>? d\> 2:29
Standard deviation:o = 2.4, — 24, X C
n n 21 5.25
5.5 4
421125
= x5 =1/55—(0.5)2 x5 | 84
449 4100
4041
=+v55—-0.25%x5=1+5.25x5=229 X5

o =~ 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

dl=X—A 2
x d;=x—8 d;
4 4—-8=—-4 16
7 7—8=-1 1
A= 8 8—8=0 0
10 10—-8 =2 4
11 11—-8 =3 9
Zdizo d;? =30
. - 2-44
d; d;
Standard deviation: szz - —<Z l> 2| 6
n n 4
44| 200
30 [0\ | 176
= ——<—>=V6— =6 4g4| 2400
5 \® 1936
464

Add 3 to all the values
New values:10,7,11,13, 14
Ascending order:7,10,11,13,14
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d=x—A4A 5
X d=x—11 d;
7—11= -4 16
10 10 —11=-1 1
A =11 11-11=0 0
13 13 —-11 =2 4
14 14 —11=3 9
Edi=0 Yd =30
2 2
02]2#_(2@) =j§_<9> VT - e
n n 5 5

The standard deviation will not change when we add some fixed constant
to all values.

Example 8.9: Find the standard deviationof the data 2,3,5,7,8.

Multiply each data by 4. Find the standard deviationof the new
values.

Data : 2,3,5,7,8
Ascending order: 2,3,5,7,8

\[Z diz (Z di>2 \[26
g = —_ = _—
n n 5

Multiply each data by 4
New values: 8,12, 20, 28, 32

dl:x_A 2
X d=x-5 d; 2:28
2 2—5=-3 9 22.2
3 3—-5=-2 4 42| 120
A=5 5—-5=0 0 84
7 — 5 = 3600
7—5 2 4 448 3584
8 8—5 =3 9 —
Zdi=0 Yd =26

2
_ (g) =+5.2—-0=+5.2 = 2.280
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dl’:x_A

x d; = x — 20 d;’
8 8—20=-12 144 912
12 12 -20= -8 64 9 %31'.2
A=20 20—20=0 0 182 | 220
28 28—-20=38 64 181
32 32 —-20=12 144 3900
1822 3207
2 d, =0 Y. d;’= 416
d.> d.\’ 416 [0\°
S.D:G=\/Z - —<Z ‘) =\[——<—>=\/83.2—0=\/83.2
n n 5 5

when we multiply each data by 4,the new standard deviation gets
multiplied by 4.

Example 8.10: Find the mean and variance of the first n natural
numbers.

_ sumof all the observations n(n + 1)
Mean x = : v1+24+3+.n=—F7F—
number of observations 2

¥k 14243+e4n MRED o)

T on n T on - 2
mean x = le-:n+1

n 2
2
2 2 Zx =12 4+2% + 3% 4+ .07
Variance: 0% = 2%, — L% l
n n _nn+DCn+1)

Gz_n’(n+1)(2n+1)_[n+12 - 6

= o >
_2n2+n+2n+1 (n+ 1)2 _2n2+3n+1 n+12+2nx1
a 6 S\ 22 ) 6 Bl 4
2 +3n+1 n®+1+42n
B 6 4
_2@n* +3n+ 1) -3 +1+2n) 4n?+6n+2—3n2—-3—6n
B 12 B 12

n* —1 : n?—1
g2 = s~ variance % =

12 12
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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

_ [ZhdE(Zfd
°= TN N

X; _fl dl=x—A =x—9 diz fld‘l fidiz
6 3 6—9=—-3 9 -9 27
7 6 7-9 =-2 4 —-12 24
8 9 8—9 =-1 1 -9 9
9 13 9-9=0 0 0 0
A=10 8 10-9=1 1 8 8
11 5 11-9 =2 4 10 20
12 4 12—-9=3 9 12 36
N =48 2
Zfidizo Zﬁ-di — 124
> > 1:66
2fidi"  (Xfid 1 28
o= — :
N N 1
26| 180
- | — 2400
48 (48> 329 Y956
=+28-0 =1.66
og=1.6
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

2 2
Standard deviation: g = \[Z ];i/di _ <le:;'di>
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x; fi |di=x—A=x-8] d, fid, fid;?
7 4—8 =—4 16 —28 112
6 3 6—8 =—2 4 —6 12
A=8 5 8—-8=0 0 0 0
10 9 10-8 =2 4 18 36
12 5 12-8 =4 16 20 80
N =29 Zﬁd"=4 Zfd2:240

2-87
Yfd? (Xfid\® (240 4% [240 16 e
o= - = |— (=] = |=—=——-—=—— 2|8
N N 29 (29) 29 841 4
425
48| 384
6960 — 16 6944 567 | 4100
- = =825 =2872
\/ 841 \/841 3969

Example 8.13: Marks of the students in a particular subject of a
class are given below

Marks | 0—10 |10—-20(20—-30|30—-40|40—-50(50—-60|60—-70

No.of 8 12 17 14 9 7 4
student

Find its standard deviation.

di=x—A4 d x—35 , d
P e— -d: 2
marks | x; fi d; =x—35 T d; d; fidi fidi
0-10 5 8 5-35 =-30 | =—-30/10 -3 9 —24 72
10-20 | 15 12 |15-35 =-20| = —20/10 2 1 —24 48
20-30 | 25 17 |25-35 =-10| =-10/10 |—1 1 —-17 17
30 — 40 @ 14 |35-35 =0 =0/10 0 0 0 0
40-50 | 45 9 45-35 =10 | —10/10 1 1 9 9
50 - 60 | O° 7 55—-35 =20 | =20/10 2 4 14 28
60 —70 | 65 4 65—35 =30 | =30/10 3 9 12 36
N=71
Zfidi Zfd2 =210
=-30
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YFd?: (Y f.d\
Standarddeviation:a=c><\[ fid; — fid

N N
=10 X @_<__30>2_ 10 x 210 900 _ 10 x 210 x 71 — 900
71 71 ) 71 5041 5041
14910 — 900 14010
= i T =10xV2.779 1.667
10 5041 10X 5041 .
2-779 1| 2.779
=10(1.667) = 1.667 =041 (14010 1
10082 26 %Z}é
39280 | | 5 ¢ o105
—_— 1956
250 | | e
23289
46430

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 o =5,n = 15

x=10= Z_x=1o=> LX

n 15

Zx=10x15=>2x=150

wrong observation value = 8, correct observation value = 23

10

correct total Zx — 150 — 8+ 23 = 173 — 8 = 165

_ 165
corrected mean x = & =—=11
n 15
Yx2 (3%
Standard deviation: o =\/ — -
n n
x2 Y x?
In correct(a) 5 =\/215 —(10)2 =52 = T 100

2 _
25 = 25 100 — 2515 =) 27— 1500 = 375 => ¥ = 1500
15

375 + 1500 :2 x?% = 1875 =Z x?> = In correct Z x? = 1875
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correctz x% = 1875 — 82 + 232 =>z x? = 1875 — 64 + 529

z x2 = 2340 591

5[ 35
25
2 109| 1000
correct standard deviation = E _ & 981
n n 1181 1900
1181
719
— _ 2 = —_—
=/ @ 15

=+/156 — 121 =35 =5.916

[correct standard deviation = 5.9|

1.Find the range and coef ficient of rangeof the following data:
i) 63,89,98,125,79,108,117,68

0.3297
Ascending order: 63,68,79,89,98,108,117, 125 188 ggg
Range =L —S = 125 — 63 20

Range = 62 L_g 376
.. - 125 - 63 62 1840
Co —efficient of Range = —— = =
1t JRange =175 = 135163 ~ 168 1692
Co — efficient of Range = 0.329 13?2
Co — efficient of Range = 0.33 1640
ii) 43.5,13.6,18.9,38.4,61.4,29.8
Ascending order: 13.6, 18.9, 29.8,38.4,43.5,61.4 0.637
7504780
Range =L —S = 61.4—13.6 =47.8 4500
L-S§ 2800
Co —efficient of Range = —— 2250
L+S —<ean
5500
61.4—13.6 47.8x10 478 3250

— — —_—— =0.637
61.4 + 13.6 7 % 10 750

Co —efficient of Range = 0.64

2.1f the range and the smallest value of a set of data are 36.8
and 13.4 respectively,then find the largest value.

Range = 36.8 ,smallest value = 13.4
Range =L — S
368 = L—13.4
36.8+134 =L =L =150.2
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3.Calculate the range of the following data:
Income | 400 —450|450—- 500|500 —550|550—- 600|600 — 650

No.of 8 12 30 21 6
workers

Range = L —S = 650 — 400 = 250

4.A teacher asked the students to complete 60 pages of arecord
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

x; |di=x—A=x-35 d;*
30| 30-35=-5 25
32| 32-35=-3 9
33| 33-35=-2 4
(39| 35-35=0 0
35 | 35-35=0 0
1 /6.390 m
36 | 36-35=1 64250 2|5.485
37 | 37-35=2 4 192 4148
43
37| 37-35=2 4 280 129
400 264| 1950

Zdi = -5 Z d? = 47 L 384 18095;

47 (-5\° = [5g75 — (2_5) =V5.875 — 6.390 = V5.485
8 \s 64

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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2 2
Standard deviation o = \/Z d; _ (Z di)

n n
d. :x—A where ¢ = 10
l c
x—A x—300
X; di=x—A4=x-—300 d; = —="7 di2
280 | 280 — 300 = —20 = —20/10 = —2 4
290 | 290 — 300=—10 = -10/10 = —1 1
290 | 290 — 300 = —10 — ~10/10 = —1 |
(300 | 300 —300=0 Z0/10 =0 ;
310 | 310 —300=10 =10/10 =1 1
310 | 310 —300= 10 =10/10 = 1 1
320 | 320 — 300= 20 = 20/10 =2 4
320 | 320 — 300 =20 =20/10 =2 4
). 4=0 > a7
= 20

d;’ d;\’ 20 [0\
a:leJz : —(Z l> =10 x __<_>
n n 9 9
20 20 A4 2.222
=10x [5-0=10x [ 1 %222 9%3

24 | 122 20
= 10v2.222 = 10 x 1.491 96 T
289 2622 20
o= 1491 2601 18
standard deviation o =10+/2.222 K 21 /

variance: 0% = (10\/2.222)2= 100 x 2.222

variance o = 222.22

6.4 wall clock strikes the bell once at 10'clock, 2 times at 2 o'clock,
3 times at 30'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 bellin 12 hours 1+2+ 3 +4+ ---.+12
wall clock strickes the bell in 24 hours 2[1+2+3+ 4+ -+ 12]

21
Standard deviation o for n natural numbers = n 3
-1
~ The required standard deviation o = 2
n =12
3-45 11.91
12 —9 L
64 | 291 23
256 12
=2 X345 =6.86 685 | 3500 110
3425 108
75 12

o=69 12
N 8/

7. Find the standard deviation of first 21 natural numbers.

n =21
. n?—1
Standard deviation o for n natural numbers = T
212 -1 [441-1 /" 605 I
= = 36.67 36.66
12 12 6
36 12]440
440 120 67 36
= v/36.666 = V/36.67 = 6.056 00 80
12 1205| 6700 72
L 6025 80
Standard deviation ¢ for n natural numbers — 72
o = 6.05 \_ 675  —g0/

8.1f the standard deviationof a data is 4.and if eachvalue of the
data is decreased by 5,then find the new sandard deviation.
Standard deviation g = 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 fromeach data is 0 = 4.5

9.1f 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 o = 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 standard
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If each value of the data is divided by a constant k,then the standard

3.6

~ The new standard deviation o = E3 = 0=1.2

variance = (standard deviation)? = (1.2)% = 1.44

10.The rainful recorded invarious places of five districts in a week
are given below:

Rainfall (in mm) 45 50 55 60 65 70

Number of places 5 13 4 9 5 4

Find its standard deviation:

d; = x—A where A as assumed mean

X; fi |dij=x—A=x-55| d} fid; fid*

45 5 45 —55=—10 100 =50 500

50 1 50 =55 =-5 25 —65 325

(55| @ 55 —55 =0 0 0 0

60 9 60 —55=5 25 45 275
65 5 65 — 55=10 100 50 500

70 4 70 — 55 =15 225 60 900

. > fidi =40 ' faz = 2450

2 2
Standard deviation o =\/Z];ivdi _ (Zfidi>

N
2
2450 (40 2450 245
= |[——(—=]) = [—/—=2= 222 _1 =v6125—-1 =60.25
\[40 (40) \/40 4 1

11. In a studey about viral fever,the number of people affected in
a town were noted as.

Agein (0—10|10—-20|20—-30(30—-40|40—-50(50—-60|60—-70
yours

No.of 3 5 16 18 12 7 4
people
af fected

Find its standard deviation.
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x—A
di =
c
d;=x—A
age in ' x—35 -d:
years | i fi d;=x-35 t 10 d; d;* fidi fidi®
0-10 | 5 3 |5-35 =—30 | =—30/10 -3 | 9 —9 27
10-20 | 15 5 |15-35 =—20| =-20/10 | _3 4 ~10 20
20-30 | 25 16 |25-35 =-10| =—-10/10 |1 1 -16 16
30 — 40 <;> 18 [35-35 =0 | =0/10 0 0 0 0
50 — 60 55 7 55—35 =20 | =20/10 2 4 14 28
60-70 | 65 | 4 65-35 =30 | =30/10 3 9 139
N = 65 D fd ) fa?
5 z
de Zfl 139 (3 =3 =139
65 65 136
4225|9026
8450
_ 139X 65— 9 _ 9035 — 9 5760
- _5 - 4225 4225 %
12675
9026 26750
= 10V2.136 = 10 X 1.46 = 14.6 25350
1400
o =~ 14

12. The measurements of the diameters (in cms)of the plates
prepared in a factory are given below.Find its standard deviation.

Diamete| 21 25-28(29-32(33-36(37—-40(41—-44
(cm) — 24
No.of 15 18 20 16 8 7
plates
Find its standard deviation.
Y fid®  (Xf;

Standard deviation : o =\/

N

-

d?z

N
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lgsjf;a[ i fi |di=x-A=x-345d/ fid; fid;?
21— 24 225 15 |22.5-—345=—12 144 —180 2160
25—28 | 265| 18 |265—345=-8 64 —144 1152
29—-32 | 305| 20 |305-345=_4 16 —80 320
33—-36 | 345 | 16 |345-345=0 0 0 0

37 — 40 385| 8 [385-345=4 16 32 128
41—44 |425| 7 |425-345=8 64 56 448

N:84 Zﬁ'dl:_316 Zfd2=4208

_Sfd? (Efd) %_(@)2_ 1052 (79\°
N Y _<N>_ 84 \65 _T_<ﬁ>

=/50.095 — (3.76)2 =+/50.095 — 14.137
= v/35.958 = V/35.96 = 5.992

o=6

13. The time taken by 50 students to complete a 100 meter race are
given below. Find its standard deviation.

Time taken (studs.)| 85—-95 | 95—10.5(10.5— 11.5|11.5 — 12.5|12.5 — 13.5

No.of Students 6 8 17 10 9
Time Taken | Mid Value | Number of | di=x—A
xi Students fi =11 € fidi | fidi?
8.5—9.5 9 6 9—-11=-2 4 —-12 —-12
9.5 —10.5 10 8 10-11=-1 1 _8 8
10.5—-11.5 11 17 11-11=0 0 0 0
11.5-125 12 10 12-11=1 1 10 10
125-135| 13 9 13-11=2| 4 18 36
N =50 Tfidi = 8| Lfidi?
=78

sf£d?2  [(Yfd\> 2
Standard deviation ¢ = fhd (24 — 8 (8
N N 50
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1.56

2 0.16
_ 39 (4N L J1.56 —(0.16)2 = V1.56 — 0.025 |25[39 25 a0
25 \25 28 25

140 5o
— V156 —003 =153 = 1.236 123 | 150
o ~124 —r 0
0
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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 o = 15

5
=% 5 60 =25 = 60 x 100 = Zx = Tx = 6000
n 100

Correct total(Zx) = 6000 + 45 + 72 — 40 — 27
Yx = 6000 + 117 — 67 = 6000 + 50 = 6050

Correct: Xx = 6050
CorrectXx B 6050

n 100

Correct mean x = 60.5

o Yx2  /Zx\?
Standard deviation 0 = |— — <—)

Correct mean =

n n
15— [P _ (6000 o 5= P2 602 =15 = |2 _ 3600
~ /100 100 ~ 1100 — 100
2 sz
2 = — — = =—
15 100 3600 = 225 + 3600 100
xZ
3825 = 100 3825 X 100 = Xx2 = 382500 = Ix?

Incorrect: Tx? = 382500
Correct : Tx? = 382500 + 452 + 722 — 40?% — 272
= 382500 + 2025 + 5184 — 1600 — 729
= 389709 — 2329
Correct: ¥x? = 387380

correct Xx? (correct)?x)z

n

Correct Standard deviation o = \/ "

_ J381703080 — (60.5)2 =V/3873.8 — 3660.25 = V21355 = V2136

o=1+2136 x 100 = 10 xv2.136 = 10 X 1.462 = 14.62
o=~ 14.62
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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.

Meanx =8, 0%°=16,n=7
Two observation = a, b
Five of these are 2,4,10,12,14

XX
ng
2+44+10+12+14+a+b 42+ a+ b
8= :>8=—
7 7
8X7=424+a+b=56—-42=a+b =14 =a+b
a+b=14
The given numbers are 2,4,a,b,10,12,14.
a=6b=28

~ Two observation is 6 and 8.
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EXERCISE 8.2

Example 8.16:The following table gives the values of mean and

variance of heights and weights of the 10t"standard students of
a school.

Height Weight
Mean 155 cm 46.50 Kg*
Variance 72.25 cm? 28.09 Kg*
5.483
First data — Height: 8.5 170
. 8|72.25
mean x; = 155 cm Variance o,% = 72.25 cm? 64 %
165 [ 825 124
o, =V72.25,0; = 85 ° 825 260
o _ 0, 0 248
Coefficient of variance (CV,) =— x 100% 120
1 170 27
85 23
52 1000 = = 5.483
=155 100% =
31
Coef ficient of variance (CV,) = 5.483% =3
28.09
Second data — weight ° 25
mean x, = 46.50 Kg?,Variance 0,? = 28.09 Kg* 103 | 309
=+/28.09 =0, =5301=> 0, = 5.3 %
53
Coefficient of Variance(CV,) = :2 x 100% = 765 X 100% 11397
2 .
1060 93( 1060
530 530x10 53600 1023
465 7 465x 10 465 g3 370
279
= 11.397 = 11.40% g;g
CVl = 5.48% CV2 =11.40% 730
Since CV, < CV, 6;)—51;

=~ 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.
3 5|1 6| 4 3 5
1 31719 2 6
Which fruit is consistently consumed by the family?

First we find the coefficient of variation for guavas and oranges
separately.

No.of Guavas
No.of Oranges

4
2
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Number of guavas,n =17 4.285
_ 3+5+6+4+3+5+4 30 7130
mean x, = = — 28
> ’ ’ 20
X
oo n -_ Xl - 4’.29 14
19.428 '
2 60
X X 7/136 56
7v —
3 9 — 40
66
5 25 | 63 35
30
6 36 | 28 5
4 16 20
14
3 i 60 101
5 25 36 1| 1.03
4 16 24 1
5
Zx1=30 Zx12=136 5

X2 (Zxg \2 136
0, = \/ Tll — (T) = \/— — (4.29)2= \/1943 —18.40 = \/103

7
23.54
o, = 1.01
Colefficient of variance(CV,) = i X 100% = 101 100 - —1§g§f
YT ©=%229% 1520
1287
101x 100 _ 10100 2330
=— = 2145
429% 100 429 e
Coef ficient of variance(CV,) = 23.54 1696
Second data — Oranges 154
X x? .
IxZ  (Ix, ) 184
= — | — - — 2
1 1 ep J - ( - - —(4.29)
3 9
7 49 =+26.29 — 18.40 =+/7.89
= 2.81
9 81 2-808
2| 7.89
2 4 A
48| 389
6 36 384
2 4 560 500
000
5608
zxz = 30 Z x,2 =184 50000
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Coefficient of variance(C.V,)

%)
— X 100%
X

65.504

2 429 28100

2.81 _ 281 x100 28100 2574

= 229 X199 T2329x 100 T 729 2360

(C.V,) = 65.50% %ﬁ%
C.V, = 23.54%,C.V, = 65.50%. Since,C.V, < C.V;. %gfg
We can conclude that the consumption of guvas is more 134

than oranges.

1.The standard deviation and meanof adata are 6.5 and 12.5
respectively.Find the coefficient of variation.

o =6.5 meanx = 12.5 52

Coefficient of variation = 2 x 100% 125 g%go
x _
6.5 650 650 x10 6500 250
=X 100=—7=-—5¢ = 250
12.5 12.5 12.5x10 125 0

Coefficient of variation = 52%

2.The standard deviation and coefficient of variation of a data are
12 and 25.6 respectively.Find the value of mean.

0=12,CV=256,x="7?

o
Coefficient of variation(C.V)= 2 X 100

1.2 120

25.6 = = x 100 = 25.6 = —
X X

120 X 10

X 256 = 12 Y —

%(25.6) 0 =x=sex10

_ 1200 B
X = TG = x = 4.687
The mean x = 4.69

3.1f the mean and coef ficient of variationof a data are 15 and 48
respectively,then find the value of standard deviation.

mean x = 15 ,C.V = 48 ,0 =?

7.2
o
Co — efficient of variance = — X 100% 5136
X 35
_7 _ 10
48—15><100=>48><15—0><100 10
1348//15/3 ’
X 12x3 36
=0 202 o,
}90/2@ 5 5 5
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4.If n=5,X = 6,Zx* = 765,then calculate the coef ficient of variation
) 10.81
n=5,f=6:_x ,2x2=765,0':? , 1017
n 1
2 c P&
Ix? [(Ex 76
Standard deviation o = \/— - (—) = \/— — (6)? 2081 Jeen
n n 5
2161 3600
= V153 -36 =+117 8028 -
B - 6 |1081.7
= 10.817202 6
o = 10.817 9
48
Coefficient of variance = p X 100% 17
12
10.817 1081. 2
= x 100 = 086 ’ 2

6
C.V =180.28%

5.Find the coef ficient of variationof 24,26,33,37, 29, 31.

Co — ef ficient of variance = o x 100%

Sx 24 +26+33+37+29+31 180
B 6

x=n 6

\/sz (Zx)z
o= |[——[—
n n

Tx? _ 24% 4+ 262 + 332 4+ 37% + 292 + 312

n 6
_ 576 + 676 + 1089 + 1369 + 841 + 961 — Z_xz _ 5512
B 6 6
Tx?
— =918.666
n
=+/18.67

¥x2  /Zx\?
o= \[T_ (7) =/918.67 — (30)2 =+/918.67 — 900
og=432 =0 =4.32

o
Coefficient of variation(C.V) = ~ X 100%

422 < 100 — 432
30 30

(C.V) = 144%
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6.The time taken (in minutes)to complete a homework by 8 students
ina 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

Zx_38+40+47+44+46+43+49+53_360

n 8 8
X
=45
n
Tx? B 382 + 402 4+ 47% + 44% + 46° + 43% + 49% + 532
n 8
_ 1444 + 1600 + 2209 + 1936 + 2116 + 1849 + 2401 + 2809
B 8
»x2 16364  %x?
= o —— =20455 2045-5 4.52
n 8 n 8 [16364 -
16 4] 205
Yx2  /Ix\? — 16
o= ——(—) 036 85 450
n n 32 | 425
Y 902| 2500
= /20455 — (45)2 =+/2045.5 — 2025 40 1804
=205 = 0 = 4528 = 0 ~4.53 40
- 40 10.06
C.V == x100 "0
x 151 15| 151
_ 453 x 100 > C.V =~ 10.07 L
=45 ~ 35 = 10066 &8 =2 100
15 90
Coef ficient variation (C.V) = 10.07 10

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 perf ormance?

First data— Sathya: o0 = 4.6
Total mark by Sathya 2x = 460 ,n =5

_ Ex:LLéOgZ
X=—
n Tl
X =92
Coeffici Variation (c.v,) = 100 = =2 % 1009 =
oefficient of Variation (c.v, —xx =9 0=55

c.v; =5%
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Second data — Vidhya

oc=24
Total mark by VidhyaZx =480 ,n =5
480
f:z—x > x=— =x=96
n 5

o
Coefficient of variance c.v, = o x 100%

_24 g2 240
" 9% T 96

5
CV, =5 = CVy =25%

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

Heighest coef ficient of variation in marks is science.
Lowest coef ficient of variation in marks in social Science.

Subject Mean SD which of three subject
Mathematics 56 12 shows highest variation
Science 65 14 and which shows lowest
Social Science 60 10 variation in marks?
Mathematics: Mean % = 56,0 = 12 21-4 28
.. . o 7 | 150
Coef ficient of variance (C.V) = 7 X 100% 14
B 12><100 1200 150 10
56 T 56 7 %
Coefficient of variance(C.V) = 21.428 1 538 8
Science: Mean x = 65 ,0 = 14 13 %20 212
o 126 4
C.V=—x100 20 ?__)0
X 13 58
_ 1 1400 70 Z
65 65 65 16-666
o = 21538 50 3 ig
Social science:x = 60 ,0 = 10 % 0
o 104 18
C.V=—x100% T —_—
X 6 20
10 100 1000 _ 50 18
= —X =— =
60 60 % g
C.V =16.67 —
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9.The temperature of two cities A and B in a winter season are
given below.

Temperature of city A 18 | 20 | 22 24 26
(indegree Celsius)

Temperature of city B 11 | 14 | 15 17 18
(indegree Celsius)

Find which city is more consistent in temperature changes?

. £d?  (%d;\”
Standard deviation o = - —

N N
For the city A
Let the assumed mean A = 22

xi di = xi —A d2
di == xi - 22 i
18 —4 16
20 -2 4
22 0 0
24 2 4
26 4 16

o= ?_(o)z =+/8 =2.828 = 2.83

rx; 18420422+ 24+ 26 110

= = 22
N 5 5

Mean x =

o 2.83
Co — ef ficient of variation C.V.= s 100% = =5 X 100% = 12.86%

For the city B Let the assumed mean B = 15

Xi ;ll;;il—_fs di2
11 —4 16
14 -1 1
15 0 0
17 4
18 9
Xd; =0 Zdiz =30
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2
30 [0
Standard deviation o = = <§> =v6—-0 =6 = 2449
Sx; 11+14+15+ 17+ 18 75

Y — = =—=15
Mean x N S c

o
~ Co — efficient of variation C.V = p X 100%

2.4495 24495
= 1 X 100% =

C.V.of temperature of city A < C.V of temperature of city B.

% = 16.33%

~ City A is more consistent in temperature change.
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EXERCISE 8.3

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

(1,1),(1,2),(1,3),(1,4),(1,5), (1,6) 3
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6) e 1
. <(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)> 2 2

(4,1),(4,2),(4,3),(4,4),(4,5),(4,6) 5
(5.1),(5,2),(5,3),(54),(5,5),(5,6) r——2
L(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)) — 3

1 5 ™ 5

4 6 % 3

Example 8.19: A bag contains 5 blue balls and 4 green balls.A ball is
drawn atrandom from the bag. Find the probability that the ball
drawn is (i) blue (ii) not blue.

The sample spaceS ={By,B,,B3,B,,Bs,G¢,G,,Gg,Gq}
Total number of balls =5 +4=9
n(s) =9
(i) Let A be the event of getting a Blue ball.

A ={B,,B,,B;,B,,B:}

n(4) =5=p4) = mA) >

- nS) 9

ii) A will be the event of not getting a blue ball.
P(A) =1 — P(A)
5 9-5 4
“" 79 "9 o
— 4
P(4) =3
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
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(1,1),(1,2), (1,3),(1,4), (15), (1,6))

(2,1),(2,2),(2,3),(2,4), (25),(2,6)

o_ 1GD.G.GI.GHGCGO[ _ s =36
(4,1),(4,2), (4,3),(4,4), (45), (4,6)

(5,1),(5,2), (53),(5,4), (55),(5,6)

L(6,1),(6,2), (6,3),(6,4), (65),(6,6))

(i) Let A be the event of getting the sum of outcome values equal to 4.

A =1{(1,3),022),3,1)} =n(4) =3

P =28 =P =
P(4) =3_36

(ii) Let B be the event of getting the sum ofoutcome is greater than 10.
B = {(5,6),(6,5),(6,6)}=n(B) =3

n(B) _31

P(B) :mﬁP(A) =36 1,
1
P(B)=E

(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.]

((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),(,2),(5,3),(5,4),(5,5),(5,6)

\(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)/

n(c) 36 1
——=>P0) =5 = -
P(B) 2 0S) 36 P(C) =1
Example 8.21:Two coins are tossed together.What is the probability

of getting different faces on the coins?

r = n(C) =36

When two coins are tossed together,the sample space is
S = {HH,HT,TH,TT} = n(S) =4

Let A be the event of getting dif ferent faces on the coins.
A = {HT,TH} = n(4) =2

Probability of getting dif ferent faces on the coins is
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P(4) = @=> P(4) 2

1
n(S) 4 9 = PA) =3

2
Example 8.22: From a well shuf fled 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

o 2% B [feoales e 1&*& 2&*& FE N L
& & o R R ool g
LI R R R R R H R KX
2 o 3o [iaa3aa|laa Io: 20: is o Do e
e 3 N BRI R R el g
U ol ol ool ool vl vl ool ool !
4 2w 3w |ive ive|ivw Zv'v ?,v'v ve '29,0
v v v |ve|ve ve wles
& HEE R R E N N XY o‘o;‘,
- 2 9 30 [te e 0 0[50 0 Io‘o §o‘o 70 0 (o0
¢ ¢ N KX N Wil
.

o @ 3l el e el| o el ¢ el & e e el ¢ el e

Total no.of cards: n(S) = 52
(i) Let A be the event of getting ared card.

o e [Bw 3002003003900 3000.,
v v v |vv|ve vy
o o3 & el aal aal aal aad
4 e |3 e %oo?oo?oolo‘oﬁo‘o
) ) ¢ e o] e
b4 I 1 I I R I 0 (N I 4
n(4) = 26
o . . n(4) 261
Probability of getting ared cardis P(A) =—= = P(4) = —
1 n(s) 529

P(4) = >

(ii) Let B be the event of getting a heart card.

o 2o v |lvv|ivv |[ivw|vw |ivw [lve
v v "o
v v v vv|vv |y v
of & Z o sal &l Aal aal] Aad aa
n(B) = 13
n(B 1
Probability of getting a heart card is P(B) = (—) = P(B) =ﬁ
1 n(S) 52 4
P(B) = -
B)=7

381
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(iii) Let C be the event of getting ared king card.
n(C) =2

C 1
Probability of getting a red king card is P(C) = ) 2

1 n(S) ~ 52 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
@ =/1£ N P(D) = 3
n(s) 5213 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.
n(E) =9
Probability of getting a number card is P(E) =

9

Example 8.23: What is the probability that a leap year selected at
random will contain 53 saturdays.(Hint: 366 = 52X 7 +2)

P(D) =

n(E) _8_6 9
n(s) 5213

Number of days in a leap year = 366 days. 7)366 (52
366 days = 52 weeks+ 2 days 35
52 weeks contain 52 Fridays ﬁ
Remaining 2 days will have 7 possibilities 2
S = {(Sun — Mon,Mon — Tue, Tue — Wed,Wed — Thu,Thu — Fri, Fri — Sat,

Sat — Sun)}
n(s) =7
Let A be the event of getting one saturday in the remaining two days.
A={(Fri—Sat),(Sat —Sun)} = n(4) =2

n(4) 2

A ==

P4 =15 =7

The probability of getting 53 saturday in a leap year

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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"Sample space"
S ={(LH),(1,1),(2H), (2T),(3H),(31),(4H), (41),(5H),(5T) (6H),(6T) }
n(S) =12

Let A be the event of getting an odd number and a head.
A ={(1,H),3 H), (5H)}

n(A) =3 )
n(4) 3
PA=T "7 ,
1

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 ared ball. Find (i)number of black balls

(ii) total number of balls.

Number of green balls isn (G) =6
Let number of red balls isn (R) = x
Number of black balls isn (B) = 2x
Total number of balls : n(S) =6 + x + 2x
n(S) = 6+ 3x
P(G) =3 X P(R)
6
6+3x > 67+ 3x
(i) Number of black balls =2 X 2 =4

= 3x = 6

(it) Total number of balls=6+ (3 X2)=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.Whatis 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 restingin7;n(4) = 1
n(4 1
P(4) = W
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(ii) Let B be the event that the arrow will come to restin a prime

number
B = {235711};n(B)=5
n(B) 5
PB=1® "1
(iii) Let C be the event that arrow will come to rest in a composite
number.
C = {4689,10,12};n(C) =6
n(C 6 1
P(C) = ) _+4
() 422

1.Write the sample space for tossing three coins using tree diagram.
Sample space = {(HHH),(HHT), (HTH), (HTT),(THH), (THT),(TTH), (TTT)}

<y
H<T<H

St

T
éH
‘.-d!. V< T
=% H
i —
= T

2.Write the sample space for selecting two balls froma bag
containing 6 balls numbered 1 to 6 (using tree diagram).

((1,1),(1,2),(1,3), (1,4),(1,5), (1,6))

(2,), (2.2),(2,3), (2.4),(2,5),(2,6) (13 2 )

_ 16D,62.63,69,65.66 | N o=
(4,1), (4,2),(4,3), (44, (4,5), (4,6) N\
(51),(52),(53),(54),(55,5,6 | __ e 3 °

\(6,1), (6,2),(6,3), (64),(6,5),(6,6)) & Y & ;

UL W

384
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3.If Ais anevent of arandom experiment such that
P(A): P (A) =17:15 and n(S) = 640 then find (i) P (A) (ii) n(4).

Given P(A) : P(A) =17:15 = @ _17 P(A) +P(4) =1
P(A) 15 P(A) =1 - P(A)

— Z) B E

P(A) 15

15— 15P(A) = 17P(A)= 32P(A4) =15
__ 15 _
P(A) =5 = P(4A) =1-P(4)

p(A 1 15=>P(A)—32_15=>PA—17

A 17 17
n _17_, nA _17 oy = a0
n(S) 32 640 32 32

4.A coinis tossed thrice.What is the probability of getting two
consecutive tails?
When a coin is tossed thrice,

S ={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT }
n(S) =8
Let A bet the event of getting 2 tails continuously.
A ={HTT, TTH, TTT}
n(A) =3
n(4
P(4) =%=> P(A) = %

5.At a fete,cards bearing numbers 1 to 1000, one number on one card
are putin a box. Each player selects one card at random and that
card is notreplaced.If the selected card has aperfect 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 .....31%}
n(4) =9
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n(4) 9
PA) =—= = — is the probability for the 1st player to win
(4) 2(S) P(A) 000 p yﬁ : play
prize.
ii) When the card which was taken first is not replaced.

n(S) =999,n(B) = 8
8
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 inthe bag,and if the probability of

drawing ared 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
n(4) =x
n(4)
= =
P(4) n(S) P(4) x+ 12
ii) If 8 morered balls are added in the bag.
nS)=x+12+8 = n(S) =x+20

No.red balls = x + 8

ow the probability =-———
x+ 8 ( )
=2 = _
x + 20 X+ 12 (x + 8)(x + 12) = 2x(x + 20)

(x +8)(x + 12) = 2x2 + 40x = x?+ 8x + 12x + 96 = 2x? + 40x

x2 4+ 20x +96 = 2x2 +40x = x*+20x—-96 =0

(x+249)(x -4 =0 = x+24=0,x—4=0
x=—-24andx =4

Sx =4
bx=41i =
sub x in P(A) T 12
/41
= = = —
P(4) 4+ 12 P(4) 16 4

1
P(A) =7
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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 productas a
prime number, (iii) the sum as a prime number , (iv) the sum as 1

((1,1),(1,2),(1,3), (1,4),(1,5),(1,6)Y
(2,1),(2,2),(2,3),(24),(2,5),(2,6)
(3,1),(3,2),(3,3),(34),(3,5),(3,6)
(4,1), (4,2),(4,3), (4/4),(4,5),(4,6)
(5,1),(5,2),(5,3),(54),(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),(22),3,3),4,4),(55),6,6)} = n(4) =6

w
I

.
~—

n(A) 6 1
+ P(4) = n(s) ’3_/66
1

ii) Let B the event of getting the product as a prime number.

B ={(1,2),(13),(1,5),(21),31),(5 1}
n(B) =6

.-.P(B)=n—B: HR (B)__

iii) Let C be the event of getting the sum of numbers onthe dice is
prime.

C={11),(12),(1,4),(2,1),(23),(25) 32),34),*1),43),(52),(5,06),

(6,1),(6,5)}

n(C) = 14
. _n©) _7
~ P(C0) ) = P(C) =3¢

iv) Let D be the event of getting sum of numbers is 1.
n(D) =0 = 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
S ={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT }

n(s) =8

i) Let A be the event of getting all heads.
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A = {(HHH)} = n(4) =1
n(4)
n(s)
ii) Let B be the event of getting atleast one tail.

B = {(HHT), (HTH), (HTT), (THH), (THT), (TTH), (TTT)} = n(B) =7
= pB) =
n(S) 8
iit) Let C be the event of getting at most onehead.

C = {(HTT),(THT),(TTH),(TTT)}= n(C) =4

~ P(A) = = P(4) = ?13

n(C)
“PO =15
41 1

iv) Let D — atmost 2 tails
D = {(HHH),(HHT), (HTT), (HTH),(THH), (THT), (TTH)}

n(D) =7
. p(p) = D) 7
~ P(D) = () = p(D) :§

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.

((1,1), (1,1),(1,2), (1,2),(1,3), (1,3))
(2,D,(2,1),(2,2),(2,22),(2,3),(2,3)
(3,1, (3,1),(3,2),(3,2),(3,3),(3,3) | — n(S) = 36
(4,1), (4,1),(4,2),(4,2),(4,3),(4,3)
(5,1),(51),(5,2),(52),(53),(53)
\(6,1), (6,1),(6,2),(6,2),(6,3), (6,3)/

i) Let A be the event of getting Sum of 2

w
I
N

A={1,1,(1,1)} =n) =2
n(4) _2
~ P(A) = 5 = PA) =2
ii) Let B be the event of geting Sum of 3

B=1{(1,2),(1,2),21,2,1)}= n(B) =4

n(B) _, p(B) =

~ P(B) = ") Y
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iii) Let C be the event of getting Sum of 4
C=1{(1,3),(1,3),(2,2),(2,2),(3,1),3,1)} =n(C)=6
n(C) _,
P(C) =—
TR
iv) Let D event of getting Sumof 5
n(D) =6

D ={(23),(2,3),(4,2),(4,2),(3,2),(3,2),(41), (41}
n(d)_, 6
n(s) PD) = 36
v) Let E be the evnt of getting Sumof 6
n(E)=6
E=1{(33),(3),42),(42),5D, 51D}
. p(p) = M) _6
~ P(E) = ) = P(E) =
vi) Let F be the event of getting Sum of 7

F={(43),(43),(5,2),(5,2),(6,1),(61)} = n(F) =6

n(F) 6
o =" g
P(F) n(S) P(F) 36
vii) Let G be the event of Sumof 8

G=1{(53),(53),62),(62)) = nG) =4

=~ P(C) =

.~ P(D) =

(@) =22 = P = 5
viii) Let H be the event of getting Sum of 9 = n(H) =2
.~ P(H) = n(H) = p(H) = 2
n(S) 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= 6,No. of Green balls =7

No.of Black balls =8
Total numbers of balls =5+ 6+ 7 +8
n(S) =26
i) Let A be the event of getting W hite ball
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n(4) =6
n(4)
n(s)
P(A) = >
(4) =13
ii) Let B be the event of getting Black (or) red
n(B) =5+8 =13

~ P(A) = = P(4) =

M

13

. n(B) 13 1
~ P(B) = (S)=>P(B)—%—6
1

iii) Let C be the event of getting not white
n(C)=5+7+8= n(C) =20

2010 10
o = — = P C = —_—
P(0) 26 13 (©) 13

iv) Let D be the event of getting Neither white nor black
n(D)=5+7= n(D) = 12
~ P(D) _20 P(D) = °
26 43 13

11.In a box there are 20 non — def ective and some defective bulbs.
If the probability that a bulb selected at random from the box

3
found to be defective is 3 then,find the number of defective bulbs.

Let x be the number of defective bulbs.
and there are number of non — defective bulbs = 20.
~n(S) =x+20
Let A be the event of selecting defective balls
~n(4) =x
n(4)
P(A)_n(s) ()_x+20
Given that probability of defective bulb:
x 3
7208 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 fromadeck 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(4) =13
13
- P(A) = % = P(A) =

ii) Let B be the event of getting queen of red card.

There is no red card in the pack of 46 cards
n(B) =0= P(B) =0
iii) Let C be the event of getting King of black cards

n(C) =1
. _n©) _ 1
..P(C)—m:" P(C) =1

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?

Total Area of the rectangular region = lenght X Breath

= 4ft X 3ft
n(S) = 12ft?
Area of the circular region = mr?
I
~ Probability to win the game = 1 4ft

314 314 157
~ 12 1200 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) dif ferent days(iii) consecutive days?

S = {Mon, Tues, Wed, Thurs, Fri,Sat} = n(S) =6

1
[) Probability that both of them will visit the shop on same day = I:
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ii) Probability that both of them will visit the shop in dif ferent day

76

iit) Probability that both of them will visit the shop in consecutive day
A = {(Mon,Tue), (Tue, Wed), (Wed, Thu), (Thu, Fri), (Fri,Sat)}
n(4) =5

5

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,
S ={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT }
n(S) =8
i) Find the probability that she gets double entry fee
Let A be the event of getting all heads.

= {(HHH)}= n(4) =1

o
s PP

ii) Find the probability that she gets just entry fee

=~ P(A) =

Let A be the event of getting one or two Head.
A= {HTT, THT, TTH HHT, HTH, THH}

n(B) 6
n(4) =6 =>3P(B) = =3
PB) = )
iii) Find the probability that she loss the entry fee
C={TTT}
ne) =1 = Ae)= _1

n(s) ~
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EXERCISE : 8.4
Example 8.27:1f P(A) = 0.37,P(B) = 0.42 and P(An B) = 0.09 then
find P(A U B)
Given : P(A) = 0.37,P(B) = 0.42 and P(An B) = 0.09
Find P(A U B)
P(AuU B) =P(A)+ P(B)—P(ANB)
= 0.37 + 042 — 0.09
P(A u B) =0.7
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(4) = 4
nA) 4 1
TJitv -P (A) = - =
Probability :P (A) n(S) 52 13
Let B be the event of drawing a queen card.There are 4 queen cards
n(B) = 4
nB) 4 1
Probability :P (B) nS) =52 - 13

[ P(AUB) =P(A) + P(B)] A and B are mutually exclusivei.e P(ANB) =0
_ 1,1 _1+1 2
13 13 13 13 ,

=~ probability of drawing either a king or a queen = 3

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
A={(1,1,022),33,3),44),(5,5),(6,6)}

n(4) = 6 = P(A) :3—66

B = event of getting face sum 4
B =1{(1,3),(2,2),3,1}

n(B) =3=P(B) = 3—36

AnB={(2,2)}
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1
nAnB)=1= P(AnB)zg

~ P(AU B) = P(A)+P(B) — P(AN B)
6 3 1 6+3-1 872

T36736 36 36 36,
2
~P(AUB) ==
(AUB) 5
1 1
Example 8.30:If A and B are two events such that P(A) = Z,P(B) =3

1
and P(A and B) = §,find (i) P(A or B) (ii) P(not Aand not B)

(i) P(AorB) =P(AUB)
= P(A) + P(B) — P(AN B)

1 1 1
17278
_2+4-1_5 [.-.P(AorB)=E}
(ii) P(not A and not B) = P(An B) = P(AU B)
=1-P(AUB)
=1—E=E=E [.'.P(notAandnotB)zﬂ
8- g 8 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 ared card.

n(S) = 52
Let A be the event of drawing a king card. There are 4 king cards
n(4) =4
n(A) 4
Probability :P (A) = nS) =T
Let B be the event of drawing a heart card. There are 13 heart cards
n(B) = 13
o n(B) 13
Probability P (B) = S "2
Let C be the event of drawing ared card.There are 26 red cards
n(C) =26
n(C) 26

Probability :P (C) = E ==
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Number of heart king: n(ANB) =1

n(A N B) 1
= —— P(ANB) =—
P(ANB) = — e = PUANB) =5
Number of red heart :n(B N C) = 13
n(BncC) 13
= —— P(BNC) ==
PBNCO) = — o™ = PBNO =5

Number of red kingn(ANnC) =2
n(AnC) 2
= — P(ANC) =—
P(ANC) ) = P( ) =

Number of heart ,king whichisred: n(ANBNC) =1

1
nANBNC) _ panBnC) =—
n(s) 52

PLAUBUC)=PA)+P(B)+P(C)—P(ANnB)—ABNC(C)
—PANC)+PAANBNC)
4 13 26 1 13 2 1_4+13+26—1—13—2+1

P(ANBNC) =

=552 s 52 52 52 52T =7
_ 28 _ 7
~52 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) =30andn(AnB) =18

_nth)_20

P =25 =
_n®)_30

@) ==

P(AnB)z%zg

(i) Probability of the student opted for NCC but not NSS
P(AnB) =P(4A) —P(ANB)
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28 18 28—-18 10 1

T50 50 50 50 5
(ii) Probability of the student opted for NSS but not NCC
P(AnB) =P(B) —P(AN B) 6
30 18 30—-18 127 6

~50 50 50 50 25
25

(iii) Probability of the student opted for exactly one of them
=P(AUB)+P(AUB)
1 6 5+6 11

5T T 25 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) =0.5P(ANnB) =03
P(AuB) <1

P(A) +P(B)—P(ANnB) <1
P(B) +02<1
P(B) <1-0.2
P(B) <0.8
Therefore, probability of B getting selected is atmost 0.8.

LIFP(A) = 2= ,P(B) =2 and AU B) =31 then find KAN B).

3 5
P(ANB) =P(A) + P(B) — P(AUB) [p(A UB) = P(A) + P(B) — P(AN B)]
2 1 _ 10+6-5
“37573 7 g5

11
[P(A NB) = E}

2.A and B are two events such that P(A) = 0.42,P(B) = 0.48,
P(AN B) = 0.16Find (i) P(not A) (ii) P(not B) (iii) P(A or B)

(i) Find P(not A)
P(not A) = P(A)
P(A)=1-PA)=1-042
P(A) =058
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(ii) Find P(not B)
P(not B) = P(B)
P(B)=1-P(B) =1-048
P(B) =0.52
(iii) Find P(A or B)
P(Aor B) =P(AUB)
P(AuB)=P(A)+P(B)—P(ANB)
=042 +0.48—-0.16 =0.90 — 0.16
P(AUB) = 0.74
3.1f A and B are two mutually exclusive events of arandom
experiment and P(not A) = 0.45,P(AU B) = 0.65,then find P(B).
Given : P(not A) = 0.45

P(A) =045
1—P(A) =045 = 1-0.45= P(4)
P(4) =0.55

A and B are mutually exclusivei.e P(ANB) =0

P(AuUB) =P(A) +P(B) —P(ANB)
0.65=10.55+P(B) — 0
0.65 —0.55 = P(B) = P(B) =0.10
4.The probability that atleast one of Aand Boccur is 0.6.1f A and B

occur simultaneously with probability 0.2,then find P(Z) + P(l_?).
The probability that atleast one of A and B occur is 0.6

P(AorB) =P(AUB) =0.6
A and B occur simultaneously with probability 0.2
P(AnB) =0.2
P(AuB) =P(A) +P(B) —P(ANn 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(4A)+1-P(B)=08 = 2—P(A)—P(B) =0.8
2-08=P(4)+P(B) = p(a)+pP(B) =12

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
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A and B are mutually exclusive i.e P(ANB) =0
To find P(either Aor B) = P(AU B)
P(AUB) =P(A) + P(B) —P(ANB)
P(AUuB) =05+03-0
P(AUB) =0.8
To find P(neither Anor B) = P(AUB)
P(AUB)=1-0.8
P(AUB)=0.2
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

((1,1),(1,2),(1,3),(1,4),(1,5),(1,6)Y
(2,1),(2,2),(2,3),(2,4),02,5,(2,6)
(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)
(4,1, (4,2),(4,3),(44),(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
A={(21),22),(23),(24),(25),(26),(41),(4,2),(4,3),(4,4),(4,5),(4,6),
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}

> = n(S) =36

n(4) =18
n(4) 18 18
PA) =70 T3 PA =5

Let B be the event of getting a total 8.

(1,D,(1,2),(1,3),(1,4),(1,5),(1,6)
B =1{(26),(35),(4,4),(53),(62)}; n(B) =5 |(21)(2.2.(2.3).(2.4 (2.5 (26)

B _ ) (3,1D.,(3,2),03,3),(3,4),(3,5)(3,6)
P(B) = n(®) _2 = _> 5= (4D,(4.2),(4,3),(4,0,14,5,(4.6)
S P(B)
n(s) 36 36 (5,1,(5,2),(5,3)(5.4),(5,5,(5,6
AN B ={(26),(44),(62)}:= n(AnB) = 3 (6,1,(6,2),6,3),(6,4),(6,5),(6,6)/
PUANB) = — 3= =35 = P(ANB) =~

P(AUB) = P(A) +P(B) —P(AN B)
18 5 3 18+5-3 20 °

=36736736" 36 369

5
P(AU B) =5 398
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7.From a well — shuffled pack of 52 cards,a card is drawn
at random.

o 2a B lias 36 [Sea i-?-&o?- 2&*& HE N L
& & N R R ool I
How 3w ¥ e el v el o el b e el el oFel

4 o |3a |iana36aiaa I.o: 24: is & |00
' Y - 4 |sa|aa]an bl 4
U i o Yool ool ool ee ool eol ov!

o 29 [ |lve|ivew |ivw Ev.v Ev'v vew '20,0
v v v |vv|ve vu |22
o s Z &g sal Al A AT A AT A Al A ag o“ogl

o 2 9 3 o %00?00?0030‘0%0?00&"0‘0
¢ . N X O MO I

¢
of @ ] e I e o] o ez e 03| & o) e e[ ¢ e ¢Te

Total no.of cards: n(S) = 52
Let A be the event of drawing a red king card, there are 2 red king .

n(4) =2
n(4) 2
P(4A) = 76 "5z
P = 522

Let B be the event of drawing a black queen card,
n(B) = 2 there are 2 black queen card. Q2

_nB) 2
P(B) = n(S) ~ 52
2

P(B) =&

Since A and B are mutually exclusive i.e P(ANB) =0
P(AuB) =P(A)+P(B) —P(AN B)

PAUB) = = 4+ 2= _g 41
VBl =gt 5 V=57 13

%(A UB) = 113}

8.4 box contains cards numbered 3,5,7,9, ... 35,37.4A card is drawn at
random fromthe 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 whichare in A. P 399
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a=3,l=37
d=5-3=d=2

a
Number of cards : n(S) = (T) +1

17
n(s) = (372_ 3) +1 = nS) = @) +1

nS) =17+1= n(S) = 18
Let A be the event of getting selecting a number which is multiple of 7

A=1{7,21,35 = n(4) =3

n(4) 3

PO =5 "1s
3
P =15

Let B be the event of choosing a prime number.
B=1{3,5,7 11,13, 17,19, 23, 29, 31, 37 }

n(B) = 11
n(B) 11
PB) =25 = 18
11
ANB ={7} = n(AnB) =1
P(ANB) = n(4n5) = P(AnB):i

n(S) 18
P(AUB) =P(A) + P(B)— P(ANn B)
3 11 1 3+11-1 13
"8 18 18 18
9.Three unbiased coins are tossed once.Find the probability of
getting atmost 2 tails or atleast 2 heads.
S = {HHH, HHT, HTH, THH, HTT, THT, TTH,TTT }
n(s) =8
Let A be the event of getting atmost 2 tails
A = {HTT, THT, TTH, HHT, HTH,THH, HHH}
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n(4) =7
Probability of getting atmost 2 tails is
n(4) 7
P(A) = 7S 8

Let B be the event of getting at least 2 Head.
B = { HHT, HTH, THH, HHH}

n(B) = 4

Probability of getting at least 2 head is
n(B) 4
P(B) =
n(s)
ANB ={HHTHTHTHH, HHH}
n(ANB) =4

n(ANB

piang) =408 punpy =2
n(S)

P(AUB) = P(A) +P(B) —P(ANn B)
s

7
P(AU B) =3

Probability of getting atmost 2 tails or atleast 2 heads is 3

10.The probability that a person will get an electrification contract

.3
lSS

and the probability that he will not get plumbing contract is

5
The probability of getting atleast one contract is; .Whatis the

probability that he will get both?

Let A be the event of getting electrification contract

3
P(A) ==
(4) =<
Let B be the event of getting plumbing contract
— 5
D
8—-5
1 —PB) === i = = —
(B) =5 = 1-2=P(B) = P(B) =—

P(B) = 3
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5
The probability that atleast one contract is -

5
P(AUB) ==
7 5 3 3
P(A) + P(B) —P(AHB)=; where P(A) =3 and P(B) =3
3.3 _pianpy=> = 3,35
5 8 ( )_7 §+§—7=P(AHB)
P(AnB)Z 3X56+3%x35—5%x40
280
P(AnB)—168+105_200:>P(A B)_273—200
B 280 N5)=—"4p
73
P(ANB) = —

280

11. Ina 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.

Whatis 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

n(4) 3000
n(S) ~ 8000

P(4) =

Let B be the event of selecting an female individual over 50 years
Number of people who are over 50 years = 1300

n(B) = 1300
n(B) 1300
P(B) = n(S) ~ 8000

n(A N B) = 30% of 3000

30
n(ANB) == 3000 = n(ANnB) = 900

nANB) _ Lo 900
neS) ~ 8000

3000 1300 900
P(AuB) =P(A) +P(B)— (ANB) = 8000 ' 8000 8000

P(ANB) =
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3000 + 1300 —900 _ 4300 —900

8000 8000
3400 34 17
8000 80 40

12. Three coins are tossed simultaneously.Find the probability of
getting exactly two heads or atleast one tail or consecutively two
heads.
S = {HHH, HHT, HTH, THH, HTT, THT, TTH,TTT }
n(S) =8

Let A be the event of getting exactly two heads
A = {HHT, HTH,THH}

n(4) =3
Probability of getting exactly two heads is
n(4) 3
P(A) = n(s) ~ 8

Let B be the event of getting at least one tail.
B = { HHT, HTH, THH, HTT, THT, TTH, TTT}

n(B) =7
Probability of getting at least one tail is
n(B) 7
P(B) =—F= ==
(B) n(s) 8

Let C be the event of getting consecutively two heads.

C = {HHH, HHT, THH}

n(C) =3
n(C) 3
PO="5 =3
AN B = { HHT, HTH,THH}
n(AnB) =3
_n(ANB) 3
P(ANB) —W=>P(A0B) =3
BN C = { HHT, THH}
n(AnB) =2
n(BNC) 2
P(BnC)—W =>P(BnC)—8
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AN C = { HHT, THH}
n(AncC) =2

P(AN C) = —“(: (Q)C)

AN BN C ={HHT, THH}

2
=>P(AnC)=§

n(ANBNC) =2

n(AnBNC) _2
oS =>P(AanC)—8

P(AUBUC)=P(A)+P(B)+P(C)—P(ANB)—ABNC)
—PANC)+PAANBNC)

7 3 3 2 2 2_3+7+3—3—2—2+2
8

P(ANBNC) =

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 thatof

1 1
probability of Aand ifP(ANB) = A ,P(BNC) = Z'P(A UBUC) =710

1
andP(ANBNC) = 15 then find P(A),P(B) and P(C)?

Gi P(AnB)—lP(BnC)—lP(A B C)—9 dP(ANBNC) =
iven: =2 =7 UBU —1Oan =Tc

P(B) =2P(A), P(C) = 3P(4)
PLAUBUC)=PA)+PB)+P(C)—P(ANnB)—ABNC(C)
—PANC)+PAANBNC)

9
1—O=P(A)+2P(A) +3P(A)_g_71-_§+1_5

9 1 1 1 1
Totetats 15 = P +2P(4) +3P(4)

9 1 1 1 1
6P(A)=1_O+E+Z+§_1_5
108 + 20 + 30+ 15— 8
120 a3 11
6P(4) = 2> = p(ay =222, 1
120 126~ 6

247g
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11
P(B) = 2P(4) = p(B) = 2 x

48

P(B) =ZXE = P(B) U

24

A4
11
P(C) =3P(A i
(©) (4) = p(0) z/x%
1 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.of girls = 35
4k + 3k =35 = 7k =35«
k=5
Number of boys =4 X5 =20
Number of girls =3 x5 =15
Boys numbered = {1,234, ......... 20}
Girls numbered = {21,22,23,24, ... ...... 35}
Let A be the event of getting a boy with prime roll number
A={235711,13,17,19}

n(4) =8
n(4) 8
PA =1 "3

Let B be the event of getting a girl with composite.
B =1{21, 22, 24, 25, 26, 27, 28,30, 32, 33, 34,35}
n(B) = 12
n(B) 12
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Let C be the event of getting an even roll number.
C =1{2,4,6,8,10,12, 14,18, 20, 22, 24, 26, 28, 30, 32, 34}

n(C) =17
n(C) 17
P(C) =m =£

A and B are mutually exclusivei.e P(ANB) =0
BN C ={22, 24, 26, 28, 30, 32, 34}

n(AnNB) =7
P(BNC) = n(f(g)c) = P(BNC) = 3—75
AnC={2}
n(Anc) =1
P(ANC) = n(:(g)C) = P(ANC) = 3—15
ANBNC={}

nANBNC)=0

n(ANBnNC) _0
oS =>P(AanC)_8

PANBNC)=0
PAUBUC) = P(4) + P(B) + P(C) = P(AN B) — AB N C)
—PANC)+PAANBNC)
8 12 17 7 1 o B+12417-7-1_29
=35 7T35 T35 VT3 T35 YT 35 =35

PANBNC) =




