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Q.1: Write the following quadratic equations in the standard form and point out pure quadratic

equations.

(i) (x+7)(x-3) =-7
X° —3x +7x -21=-7
X>+4x-21 =-7

X’ +4x-21+7 =0

xX*+4x-14 =0

as b # 0, So the quadratic equation is not pure.
x%+4  x

_ =1
3 7

7(x? +4] 3x

(ii)

?x3+23 -3x

7x% - 3x +28 - 21=

7x*-3x+7
das h + U So the q nﬂatmn is not pure,
:r+1

:r:+1

(x+1}{:r

x(x+1) ' ' '
x?—(x%+x+ EEN

x24x

(iii)

+2x+1) _
X2+ -
x%— Iz —2x—1 -6
xXe+x
—L;x—l -6
Xe+x
—2x -1 =6(x% + x)
—-2x—1 = 6x° + 6x
—2x—1—-6x*—6x=0
—1—6x°—8x =0
as b # 0, So the quadratic equation is not pure.
: x+4  x-2
(iv) S T 4 =0
x(x+4)—(x-2)(x-2)
=-4
x(x=2)
x24dx—(x2-2x-2x+4)
> =-4
xe—2x )
x2+4x—2(x2—4x+4) _— ~——7 ETE"'%
Xe=2x
x*4+4x—x"+4x—4
F =-4
xe—2x
8x—4
x2-2x =-4

8x — 4 = —4(x? — 2x)



(v)

(vi)

4(2x — 1) = —4(x? — 2x)

_afx2—
(2x — 1) _ 4[3:4 2x)
2x —1 =—x%+ 2x
2x—=14+x*2=2x =0
x‘—1 =0
as b =0, So the quadratic equation is pure.
x+3 x-5
— -1
x+4 X
x(x+3)=(x=5)(x+4)
=1
x(x+4)
x?43x—(x?-5x+4x-20) -1
x2+4x -
x2+3x—(x?-x-20)

¥<44x
2 43x—x%4+x+20

1
xZ+4x
4x+20
x2+4x

4x + 20 =1(x% + 4x)

4x + 20 4x
4x + 20 — x? —

—-x*+4+20 =0

asb#0,S | ionfs not pure.
S
12

x+1 x+2

x+ _-x+3 -
(x+1 —(x+2)(x+2) _ 25
(x+2 -

(2 +x+3x+3)—(x2+2x+2x+4) _ 25
X2 +2x+3x+6 T 12
(x?4x+3)—(x*+4x+4) 25
x24+5x+6 12
x%+4x+3-x%—4x—4 _ 25
x245x46 T 12
-1 25
x2+5x46 T 12
—12 =25(x* + 5x + 6)
—-12 =25x2 + 125x + 150

—25x%2 —125x —12 — 150 =0
—25x% — 125x — 162 =0

Q. 2:

(i)

25x% +125x + 162 =0

as b # 0, So the quadratic equation is not pure.
Solve the factorization:

x?—x—20 =0

x*—5x+4x—20 =0
x(x—5)+4(x—5) =0

(x —5)(x+ 4) =0




X = and X =-4
ss  ={5—4)
(ii) 3y* =y(y —5)
3y? =y? =5y
3y? —y? + 5y =
2y% + 5y =
y(2y+5) =
v = and 2y +5=0
v = and 2y =-5
y = and y =3
2
(iii) 4 — 32x
J nm -
17x% 4+ 32x —
17x% 4+ 34x — 2x — 4
17x(x +2) — 2(x + 2) f qn
(x+2)(17x —

X 17x
X n E ': ' 17x
X = - ahd ™ X
\i !_2 _t ?
17
(iv) ‘—11x =152

X

x?—11x — 152 =0

x? —19x + 8x — 152=0

x(x—19) + 8(x — 19) =0

(x—19)(x + 8) =0
x—19=0 and x+8 =0
X =19 and X = -8

S.S ={19, —8}

(v) x+1 X _25

v x 0 x+1 12

(x+1)(x+1)+x* 25

x(x+1) 12

(2 4x+x+1)+x* 25

xi4x 12

(x?42x+1)+x? 25

xZ4x 12

x242x4+14x% _25

x24+x 12

2x%4+2x+1 _ E

xi4x 12



12(2x% +2x+1) =25(x%+x)
24x% + 24x + 12  =25x% + 25x
0 = 25x?% + 25x — 24x?% — 24x — 12
0 =x2 +x—12
x°+x—-12 =0
x> +4x—3x—12 =0
x(x+4)—3(x+4) =0

(x +4)(x — 3) =0
x+4 =0 and x—3 =
X =-4 and X =
S.S ={—4, 3}
2 1 1

(vi) — =
Eﬂx 4J+x
(x—9)(x—

9 x—3 x—
2x—8+4x—9
x2—9x—ax+
3x—17
x2—13x+36f E_B
(x—3)(3x—17 =1(x —13x+36)
3x? — 9x
3x% — 26
3x% — 26
13x + 15
2x% —10x — 3 =

2x(x —5) —3(x —5) =

(x —5)(x—3) =0
x—5 =0 and X —
b =5 and X
.S  ={5,3}

Q. 3: Solve the following equations by completing square:
(i) 7x*+2x—-1=0

7x% + 2x =1
Dividing by 7

7242 _1

X" gx 7

x2+2(x)% =%

2
Adding G) on both sides

x% + 2(x)$+ G)z =

1
7
2
7 7



49

2
7 49

Taking square on both sides

Je+y -2

(Hzf _ 741
7

X+t =17
x =422 1
7 r
X =+£’i_1 and x =z 1
7 7 7
2VzZ-1 —zﬁ—1
X =— and x
5. zn.E 1 —2y2- 1
(ii) ax? + 4x — ad“l“
ax? + 4x
Dividing by a
a l
X +2(x)—

Addmg ﬂn b

x? +2(x) +

.'I' -I— -
a‘+4
(I + E) T a2
232 a?+4
(I + E) T

Taking square on both sides

S.S -

I
=

(iii) 11x% — 34x + 3
11x* —34x =-3

Dividing by 11
11 5 34 -3
— X ——x e
11 11 11



17 -3
IE + Z(I)E =H

Adding (E)z on both sides
x? +2(x) = + (E)z ==+ (E)E

11 11 11
2
17 1 289
(x+32) ==+
11 11 121
2
17 11+289
(x+—) =
11 121
2
17 300
(x+32) =3
11 121

Taking square on both sides

2
17 300
1j(éf—k-——) = |—
11 121

+_ ﬁ
1
X
1w" 17

X
X 1n».a'_ 17
Ss _{mﬁ—l? —m«ﬁ—l?
(iv) Ix?

[x? +mx
Dlwl:llngb [

-x + 7

x* +2(x)— =——

2
Adding (E) on both sides

2 2
249 my" _ @ (E)
x“+ {I)zz-l- 21 I+ 21
2 2
m n m
(x + a) =TiTw
2 2
m —4In+m
(x+2)° -
21 412
2 2
m me—4in
(.1'-' T EI) 412

2 2
m me—4in
X+ — =
\j( zt) 412

m mi—4ln
= -+
+ 21 - 21
VvmZ—4ln m
X =+ — =
21 21




(v) 3x% + 7x =0
3x% + 7x =
Dividing by [

3
2Jr:::: =

o wlo

x* +2(I)E =

2
Adding (3) on both sides

x4+ 2(x)- +() ()

?)3 49

(x + ®
(2] 36

-3 -5
o+

Taking square on both gi

S.S
(vi)

x° —2x =195

x% —2(x)(1) =195
Adding (1)“ on both sides
X%+ 2(x)(1) + (1)% =195 + (1)?

(x + 1)2 =195 + 1
(x + 1)2 =196
(x + 1)2 =196

Taking square on both sides

Jx+1)?2 =196

x+1 =414
X =+14 -1
X =13
X =13

5.5 ={13,—-15}
(vii) —x? +1—:

[ R |

X

and x ==14 -1
and x =—15
and x =—15




15 a7
. =X +2x
7 15
x*+-x ==
2 2
7 15
x% + 2(x)= =—
4 2

2
Adding G) on both sides
r2wie () -4

2
7 15 | 49
(x+—) =—+—=
4 2 16
2
7 120449
=+ -
4 16
2
7 _ 169
x+—)
(=+3

Taking square on both si I “
o\ 2
J (x+3)
7
r =4 _7 S

4 4 4
X
6
-14
X - %
6
S.S
(wiii)
17 B .
Adding (— on both sides
2 2
2 17 o (17\" _ =337
* +2(I)z+(z) T4 +(2)
2 -
(IJrE) _ 233 289
2 4 4
2 _
(I-I—E) _ =33+289
2 4
2
(:r+3) 256
2 4
Taking square on both sides
7\2 256
J(“z) "7
X+ =42
2 2
16 7 16 7
X =4+ === and x =———-



_16-7 —16—7
X and x =
T2 2
g9 -23
X = - and X = —
2 2
2
S-S { _}
2
: 8 3x445
(ix) =
T 3x+1 3x4+1

3x245 g
= +

4 T 3x4+1  3x+1
4 _ 3x%4548
T 3x+1
4(3x + 1) =3x% 413
12x + 4 =3x% 413
0 =3x2+13—12:r—4
=3x% —12x —

31: —12x—9=
Dwn:llng both sides by

2x2 -2y

3 3

x* =2(x)(2) =

Adding (2)?onb

x%+2(x)(2) + MnBE
(x + 2)? EEE
(Iu

Taking square on both sides

Jx+2)2 =47
x+2 =47
X =-2++7

sS  ={-2++7}

(x) 7(x +2a)* + 3a®* =5a(7x+ 23a)
7(x? + 2ax + 4a®) + 3a* =35ax + 115a?
7x% + 14ax + 28a* + 3a* =35ax + 115a?
7x? + 14ax + 31a? =35ax + 115a?
7x% + 14ax + 31a* — 35ax — 115a* =0
7x* —21lax — 84a”* =0

Dividing both sides by 7

7 21 84
—x?—=ax——a? =0

7 7 7

x? — 3ax — 12a? = ()

x% — 3ax =12a?

x% = 2(x) 3?'1 =12a?




2
Adding (3?&) on both sides

3 3a)\ 2 3a)\ 2
x% +2(x) ; + (?ﬂ) =12a% + (=

3a\ 2 9a?
(x + —H) =12a% + —

2 4

3a\ 2 48a2+9a?
(I T ?) - 4

3a\ 2 57 a2
(I T ?) 4

A ' 7
- '}"

—3a+ﬁ

MUHE!!!
~_




Exercise 1.2
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Q. 1:

(i)

(ii)

(i)

Solve the following equations using quadratic formula.

2—x*=7x
—x%—=7x+2=0
a=-1,b=-7,c=2

a —-b+vVb2—4ac
. - 2a
X _ (=D (=72 -4(-1)(2)
2(-1)
X _ 7+V49+8
-2
7457
X =
S < _ {?J_rv“ﬁ}
~2
e o) O I N

a=5 b=8, c=1

_ —8Hy4x11
_ —8+2y11
* 10
_ 2(-a111)
* a 10
~4+V11
x Yy =
_(-4+11
>3 _{ 5 }
V3x?+x =43

V3x2+x-4V3=0
a=43, b=1, c=—43
_ —b+VbZ—dac
2a
—[1}1\[{1}3—4(&){—4@)
T 2(V3)

—1iJ1 +15[«J§}2
2v3

~14,/1+16(3)
x =
243




(iv)

(v)

_ —1+\/1+48

X 3
X _ —1++/49
T 243
N _-147
T 243
X =17 and X
==
6
X =— and X
243
3
X =75 and X
X =2 E and X
V33
33
X = 5 and X
(v3)
343
X = — and X
3

5. :
4x —3x - 14 =
r:. =—14
Ma} - —{ (F14)
2(4)
*  3+/9+224 2

_ 3+V233

6x°—3—7x=0
6x°—7x—3=0

a=o6, b=-7, c=-—3
, N —-b+Vb2—4ac
B 2a
==+ (=7)2-4(6)(-3)
x f—
2(6)
¥ _ 7+/49+72
12
7+4121
X =
12
X _ 7+11
Y
7+11 7-11
X = and X =—
12 12
18 —4
X = — and X =—

12 12




3
X =— and X =—
2 3

2’ 3
(vi) 3x°4+8x+2=0

a = 3! b = B,r C - 2
__—bivb2—4ac
* - 2a
X _ —(8)+\(8)2-4(3)(2)
2(3)
p __—Eifﬁ4—24
6
~8++/40
X =—
X _ —B+/4X10
X _ 2(—-4+10
X =

:FEZBH
and

X - 410 n X
3
. 3 4 | HEEE
(vii) x—6 x—=5 B
3( —4(x—6) _
(x—6) =1
3x—15—4x+24  _
x2—6x—5x+30
=Xx+9
2 = 1
xe—=11x+30
—x+9 =x%—11x + 30
0 =x*—11x+304+x—-9
0 =x% —10x + 21
a=1, b=-10, c=21
_ —btVbi-dac
X a 2a
= (—10)+y(-10)2-4(1)(21)
x =
2(1)
X _ 10++100—84
2
X _ 10+V16
2
1044
X ==
_10+4 q _10-4
X == an X ==



(viii)

(ix)

ss  ={7,3}

x+2  4-x _ o 1
x—1  2x T c3
2x(x+2)—(4—x)(x—-1) 7
2x(x—1) - E
(2x2+4x)—(4x—4—x24x) 7
2x2—2x T3
(2x?+4x)—(5x—-4-x%) 7
2x%-2x - E
2x°+4x-5x+4+x° _ 7
2x%—2x B E
3xZ—x+4 7
2x2=2x T3
3(3x* —x + 4) =7(2x% — 2x)
9x% —3x + 12 =14x? — 14x
O9x? —3x + 12 — 14x° + 14x =0
—5x? + 11x +3 QI N
a=-—5, =11, c=12

ss ={=,3}

5
a b

x-b x-a =2
a(x—a)+b(x-b) )
(x—a)(x—b)
ax—a’+bx-b* 7
xZ-bx—ax+ab
ax+bx—a’-b? 7

xZ—ax-bx+ab

ax + bx —a®? — b? =2(x*—ax — bx + ab)

ax + bx —a* — b? =2x%-—2ax — 2bx + 2ab
0 = 2x* — 2ax — 2bx + 2ab — ax — bx + a* + b*
0 =2x? — 3ax — 3bx + 2ab + a® + b?
0 =2x? —=3(a+ b)x + 2ab + a* + b*




a=2, b =-3(a+bh), c=a’+ b?+ 2ab

X N —b+.(b)2—4ac
- 2a
—{—3{a+h}}iJ[—3(a+b}]2—4{2}{:12 +b2+42ab)
x =
2(2)
X _ 3a+3b++/9(a+b)?2-8(a+b)?
B 4
X _ 3a+3b+./(a+b)?
3a+3b+(a+h)
X =
4
3a+3b+(a+b) 3a+3b—(a+h)
X = and X =
4 4
3a+3b+a+b 3a+3b—a-b
X X =

4a+4b
X X
X =a+b X
Eﬂ H
—(1 +m) —Ix? + (2l +m)x

*‘MﬂH*E’!!!

b = (2L + m),
_ =b+y(b)2-4ac

—{2I+m]iJ[El+m]3—-4(—.!}(—{t+m)}

xX =
2(=1)
% _ —(2U+m)+ValZ+m2Z +4lm—412—4lm
- -2l
x A —(2I+m:lim"m2
N —21
_ =(2l+m)+m
x =Y
=2l—-m+m —2[—-m—m
X = and x _
iy —21
2 —21
=2({l+m
x = and X _ Z2+m)

—21
55 = {1”—“1]




Exercise 1.3
For more educational resources visit

_ _ www.taleemcity.com
Solve the following equations.
1. 2x* —11x*+5=0
2(x%)? —11(x*)+5=0
let x2 = y- i =)
So,
2y —11y +5 =0
2y2—10y—y+5 =0
2y(y —5) —1U(y —5)=0
y-5Q2y-1) =0
yv—5 =0 and 2y—1=0
y and y =§

Put the values y in equ---
x%2=5

Taking square root of both sides

" FoR-
55 Mﬂ !l

=9x? —

2,1:4 — =

2(x%)? —=9(x*)+4 =0
let x2 = y- S )|
So,

2y —9y +4=0

2y2—8y—y+4 =0
2y(y -4 -1y —4)=0
y-42y-1) =0

—4 =0 and 2y —1=0
v =4 and vy =%
Put the values vy in equ---(a)
x?=4 and x? ==

Taking square root of both sides
Vx2 = +V/4 and VaZ=+ |-

1
x=+2 and x—iﬁ




5.5 {+2, + }

3. 5:-:1& =7x Ya —
Sx /2 —7xa+2 =0

5(x"s) = 7(x"s) +2=0
et x /4 = y - -(a)
So,
Sy? —7y + 2 =0
S5y =5y —2y+2 =0
S5y (y -1 —-2(y—-1=0
Gy-2)y-1) =0
Sy 2= [] y—1 =0

y =1
Put the values y in equ

1!4__

Taking power 4 on both Feo H
( 11'{'-1- =
0 n E EEE
625
4,  x¥

x/3—15xf3+54 =0
2

(:r.:lf@) —15(x1f3)+54=0
Ietxlz’3=y - -—---—--{a}
So,

y? — 15y + 54 =0

yt—6y—9y+54 =0

yy—6)—9(y—6)=0

(y—6)(y=9) =0

625

yv—6 =0 and y—9 =0

v =6 and vy =9
Put the values y in equ---(a)

x3=6 and x/3=9
Taking power 4 on both sides

(;::f‘r"a)3 = (6)? and (xl,f?,f = (9)?

x=216 and x=729



s.S  ={216,729}

5. 3x 7% +5 =8x~1
3x2—8x"1+5 =0
3 H)2-8(x"H)+5=0
let x ! = y---- - (a)
So,

3y2—8y+5=0

3y2 -5y —3y+5 =0

y@By—5)—-1(3y—5)=0

By-5F-1) =0

3y—5= 0 yv—1 =0

Put the values 1,* in equ-d)ﬂ I “
Taking pﬂweril on both
M 0 n E EEE
2 -
6. (2§ +1]+{2 D) 4 ?

let (2x2+ 1) =y -
So,
3

}"‘l—; =4

y2+3 -

y

y2+3=4y
y2—4y+3 =0
y?=3y—-y+3 =0

yy—=3)-1(y—3) =0
y-3)r-1 =0

y—3 =0 and y—1 =0

y =3 and y -
Put the values y in equ---(a)

2x2+1=3 and 2x2+1=1
Taking power 4 on both sides

2x¢ =3-1 and 2x¢ =1-1

2x% =2 and 2x%? =



x? =§ and x? =%
x° =1 and x° =0
X =+1 and X =0
ss  ={+10}
X x-—3
. Sre() =4
Ietx%:y ------------------------ (a)
So,
4
yt+s =
yi+4a _
y
y?2
y*—4
0-2? -

Taking root on both side
(y - 2)
Put the value y mM 0 n E '

Taking power 4 on both sides

X \-E(x—E) ?
X =2x —

x — 2x =—6
-x =-6
—6
X =—
-1
S.S = {6}
ax+1 | 4x-1 1
8. 4x—1 + 4x+1 ZE
4x+1
et ——=y - (a)
So,
1 13
yt+, =%
yi+1 13
y 6
6(y%+1) =13y
6y? + 6 =13y
6y? —13y + 6 =0

6y2—9y—4y+6 =0



3y(2y—3)—-2(2y—-3) =0
(2y—-3)By—-2) =0

2y —3=0 and 3y —2=0
2y =3 and 3y =2
3 2
v =3 and y =3
Put the values y in equ---(a)
4x+1 3 4x+1 2
=— and ==
4x-1 2 4x-1 3
2(4x +1)=3(4x—1) and 3(4x+1)=2(4x—1)
Bx+2=12x—-3 and 12x +3=8x—2
8x —12x=-3 -2 and 12x —8x=—-2-3
—4x =-5 and
x=— and
-4
4

5 —5

>-3 4 4
xX- a X+a
0. -

M:ﬂ HE!!

12(y*—-1)=7y
12y%2 —12=7y
12y — 7y — 12 =0
12y* — 16y + 9y — 12 =0

4yBy—4) =3By -4 =
By-4dy-3) =0

3y—4=0 and 4y —3=0
3y =4 and 4y =3
4 3
v =3 and y =
Put the values y in equ---(a)
X—=da 4 X—=d 3
—_— = and —_— =
x+a 3 x+a 4
3(x —a)=4(x + a) and 4(x —a)=3(x + a)
3x —3a=4x + 4a and 4x —4a=3x + 3a
3x —4x =+43a + 4a and 4x — 3x =3a + 4a
—x=7a and x=7a

x=-—7a and x=7a



S.S ={—7a,7a}

10, x*—2x3—-2x*4+2x+1=0
dividing by x?
x3—21—2+5+%= 0

X .
X2+ —2x+2-2=0
X X
Adding and subtracting 2 on L.H.S
X245 —242-2x+=-2=0

X

(x=1) +2-2(x-2)-2-=0

x X

(=220

JOIN___,
So
FOR
y(¥ - =0
> “MORE!!!
y = ang m
Putthevaw
1

x——=0 and
X

2_

s and

X

x2—1=0 and

(x—1Dx+1)=0 and x> —2x—1=0
_ VhE—

x—1=0,x+1=0 and X = bi;ﬂ tac

_ ) ¥ _ —(=2)%y/(-2)2-4(1)(-1)

x=1 ,x=-1 and X = 20D

x=1 ,x=-1 and x=zid4+4
2(1)

x=1 ,x=-1 and I=%ﬁ

x=1 ,x=-1 and x=2i”‘;”2

x=1 ,x=-1 and I:Eii‘ﬁ

x=1 ,x=-1 and .:::=2{1fhEJ

2



11, 2x*+x*—6x*+x+2=0
dividing by x*
22 +x—6+-+==0
22+ 24 x+2-6=0
X X
Adding and subtracting 4 on L.H.S
2x2+%+4—4+x+3—5=0
X X
2 4 1 N _1n -
2(x+5+2)+(x+3)-10=0
1)2 1
2(x+2) +(x+3)—10=0

etx + == y- S——

itl&m;;“;’ ;
FOR:

and

M 0 HE---
Put the values y in equ---
x+—=5\_-qa':;
'y 2

2y +5=0
2y+5—0

— = and
2x% + 2 =—5x and
2x>+5x+2=0 and
2x 2 +4x+x+2=0 and x> =2x+1=0
2x(x+2)+1(x+2)=0 and x2=2x+1=0
(x+2)2x+1)=0 and (x—1)=0
x+2=0,2x+1=0 and (x+1)2=0
x=-2, :rz'--E1 and x=1
-1
s ={-2,=,1}
12. 4,2%*%*1 9 2*+ 1 =0
4,2?% 21 —92X+1=0
8.2%% —9,2* + 1 =
8(2%)2 —-9(2")+1 =0

YLy —




50,

8y —9y+1 =0
8y?—8y—y+1 =0
8y(y -1 —-1(y-1)=0

y—1 =0 and 8y—1=0
y—1 =0 and 8y =1
y =1 and y =%

Put the values y in equ---(a)
2 =1 and 2% =
2x - 20

and
x=0 nd x=-=3
5.5 ={0,-3

13. 3% =12.3* -3

34,32 —12.3%

9.3%% —12.3* +FEH

9(3%)% — 12(3*)% 3%

Mﬂ n-E-'-'-'- ------- -{a}
o) EEN
9y? — 12y + 3
2 _ Qy — —

9y —-1)-3(F—-1)=0
(y=1)Oy-3)=0

y—1 = and
y—1 = and
y = and
v = and

Put the values y in equ---(a)

3*=1 and
3*¥ =30 and
x=0 and

ss  ={0,—1}
14.  2¥464.27%—-20=0
28 +2-20 =0



let 2% = yomeeemeee -(a)

So,

64

— =20 =0
y+s
yZ—64-20y

» =0
y2 + 64 — 20y =y X 0
y:—20y +64=0
yt—16y —4y +64=0
y(y—16) —4(y —16) =0

(y—16)(yv—4)=0
y—16=0 and y—4 =0
y =16 y =4
Put the values y in eunn I N
2¥ =16
21‘:24
sS  ={42}

15.  (x+ D(x
(x+1)(xMH E'
(x* —5x+x — -P#r—zl} =192

let x2 — 4x = y-— -
So,

(y—-5)(y—21) =192
y2 —21y — 5y + 105 =192
y¢ =26y +105—-192=0
y2 —26y —87=0

y° —29y +3y —87=0
y(y—29)+3(y—-29)=0

(y—29)(y+3)=0
y—29=0 and v+3 =0
v =29 and ¥y =23
Put the values y in equ---(a)
x% —4x =29 and X% —4x=-3
x% —4x —29=0 and x* —4x+3=0

x2—4x —29=0 and x2—4x+3=0



ﬂ:l,b=_4JC=_29

X

X

5.5

_bim
2a

and

and

_ {—4)+,j[ 2)Z—4(1)(— 29}

2(-1)
4+/16+116

16. (x—1)(x—2)
(.'l.:' — 1)(.1: . 2)

Cr=DCr—2)(x -8
(IE_ZI_I+
(x2_3x+2}(x .

MORE!!

(y—28)(y—10)=0
y—28=0 and
v =28 and

Put the values y in equ---(a)

x> —3x=28 and
x2—3x—-28=0 and
x2+4x—7x—28=0 and
x(x+4)—7(x+4)=0 and
(x+4)(x—7)=0 and
x+4=0, x—7=0 and
x=—4, x=7 and
S.S ={—4,7,5, -2}

yz_zay_lu}"i‘z&}:o

S

(x +5) =—360
8x — 40)
) =360

and
and
and

and

and

+360 = 0
~360

- _36{]'

¥2 —3x —x+3=0
I(I—3)_1(I_3)=0

(x=3)(x-1)=0

x—3=0 | -
x =3 | -
x=3 | .
x=3 | -
x=3 | .

y_]-U:D

y :10
x2_3x=10
IE_Bx_I(]:U

x2 —5x+2x—10=0

(I—S)(I+2)=D
x—5=0 , 220
IZS | x:_z —7




Exercise 1.4

For more educational resources visit

_ _ www.taleemcity.com
Solve the following equations.
1. 2x + 5=+7x + 16
squaring both sides
(2x + 5)?2 =(V7x +16)°
4x% + 20x + 25 =7x + 16
4x? +20x+25—-7x—16 =0
4x%2 +13x +9 =0
4x2 +9x +4x+9 =0
x(4x +9) + 1(4x + 9) =0
(4x +9)(x + 1) =0
4x+9=0 and x+1 =0
4x = -9 nd X =—1
- = JOIN-
Checking:
True d
S0,
ss ={-1,-2}
2. Vx+3=3x-1
squaring both sides
(VxF3)° = (3x — 1)?
x+3 =9x%2 —6x +1
0 =9x? —6x+1—-x-3
0 =9x? —7x — 2
O9x?% — 7x — 2 =0
9x? —9x +2x—-2 =0
Ox(x—1)+2(x—-1) =0
(x—1)(9x + 2) =0
9+ 2=0 and x—1 =
Ox ==2 and X =
X = —E and X =

[=]

]
i
—k

~TL

Eb




Checking:

Vvx+3=3x -1
J(_?E)+3 :3(_—:)—1 and V(1) +3 =/3(1) -1
—+3 ==-1 and Vi =3-1
—2te? =23 and va =2
9 3
E =_—5 and 2 =2
9 3
False and True
So,
3.
= (VI3x + 14)
=13x + 14
16x? +24:|:+9 13x —14=0
16x* +1 E '3 '
16x(x + =0 -
x+1)(16x—5) =0
16x — 5=
16x =5 and
5
X = and
Checking:
Ax =v13x + 14 -3
5
4(2) J13 (Z)+14-3 and 4(-1) = J13(-1) + 14 - 3
E = #E+14—3 and —4  =4-13+14 -3
5 65+224
- = — - 3 and —4 =41-3
5 289
" = |0 3 and —4 =1 -
5 -7 _ 4 and -4 =1-3
4 4
5 17-12
1 P Elnd _4 = _2
> =2 and -4 =-2
4 4

True and False



So,

Checking: F 0 n

So,

ss ={=]

V3x+ 100 —x=4
V3x+100 =x+4
squaring both sides

(V3x ¥ 100)° = (x + 4)?
3x + 100 =x*+8x+ 16
0 =x?+8x+16—3x—100
0 =x% + 5x — 84
x? + 5x — 84 =0
x> +12x—7x—84 =0
x(x+12) —7(x +12) =0
(x +12)(
x4+ 12 = D JUI“nd

X

V3x + 100 — x =

“ROREN!:
i and
V64 + 12 4
8+ 12 41
\a—#

False and

S.S ={7}
Vx+54++vVx+21=+vVx+ 60

Squaring both sides

(Vx+5+Vx+21) = (VX ¥ 60)
(Vx+5)" + (Vx+21)" + 2(Va + 5)(Vx + 21) = x + 60

x+5+x+21+42{(x+5)(x+21) =x + 60
2x + 26 + 2Vx%2 + 21x + 5x + 105 =x + 60
2x + 26 + 2Vx? + 26x + 105 =x + 60

2x +26 —x —60 =—2vxZ+26x + 105

x — 34 = —2v/x2 + 26x + 105

squaring both sides

(—2VxZ+ 26x +105) = (x — 34)?
A(x* + 26x + 105) =x°—68x + 1156




4x? + 104x + 420 =x? —68x + 1156
4x? + 104x + 420 — x*> + 68x — 1156 =0
3x2+172x— 736 =0
3x2 +184x —12x—736 =0
x(3x +184) — 4(3x + 184) =0
(3x +184)(x —4) =0

3x+184=0 and x—4 =0
3x =—184 and X =4
184
X =—— and X =
Checking:
VxF5+Vx+21=vx + 60
Jﬂ+5+ ﬂ+21 - ﬂ+50 and VA+5+VEd+21 =VE+60

—184+15

= 0N =
== ron*

False

Il
S.S ={
EEE
) W
Squaring bo

(Vx+1+Vx=2) =(Vx+6)’
(VE+1) + (Vx=2) +2(E+ )(Vx —2) =
x+14+x=2+2y(x+1D(x—-2) =x+6
2x =1+ 2Vx2—x -2 =x+6
2x—1—x—6 =—2Vx%2 —x—2
x—7 =—2Vx?—x—2

squaring both sides
2
(—2vx2—x-2) =(x-7)?
4(x* —x—2) =x% — 14x + 49
4x% —4x — 8 =x% — 14x + 49

Ax%? —4x — 8 — x% + 14x — 49 =0 ~—~7
3x2 +10x — 57 =0
3x? 4+ 19x — 9x — 57 =0

x(3x+19)—-3(3x+19) =0
Bx+19)(x—3) =0




3x+19=0

3x =—19
19
X = ——
3

Checking:
Vx+1++vVx—2=+x+6

=19 -19
5 tlH 54

—=19+3 —-19-6
_|_
3 3

=16 =13
_.|_ —
3 3

False

So,
sS  ={3}
7. V11l —x—+V6 —X =
Squaring both sidés

6—x

V11 —x —
(V11 —x
11—-x+6-

and
and
and
-19
=J3 te
-19+18

2

squaring both sides

and

and

and

and

V3+1++V3-2 =v3+6
V4 ++/1 =9

2+1 =3

True

(2V66 — 17x + 22) = (—(x + 10))°

4(66 — 17x + x?)
264 — 68x + 4x?2
Ax* — 68x + 264 — x* —20x — 100 =0

3x2—88x+164 =0
3x% —82x — 6x + 164 =0

x(3x —82) — 2(3x —

82) =0

(3x—82)(x—2) =0

3x—82=0
3x =82

82
X =—

3

and
and

and

=x% 4+ 20x + 100
=x% + 20x + 100

[=]

]
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i

~TL
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Checking:

VIl —x—+V6—x=+27 —Xx
11-24 [6-2 = [27-Z
3 3 3
33—82 18—=82 81—=82
3t 3 - 3
—49 —64 -1
EREED B
False
So,
s.s  ={2}
8 Vda +x —+Va —
Squaring both s

(Via+x) +( B (Via+x)(Va—x

da+x+a—x

S5a-= jlﬁ— a
NI L}
squaring M

(2vV4a? — 3ax — :::2)2= (4a)?

4(4a® — 3ax — x?) =16a?
4a? — 3ax — x? _ 16a7
2
4a® — 3ax — x? = 4q?
—3ax —x* =4a’—4a*
—3ax —x* =
—x(Ba+x) =
X = () and
X =0 and
Checking:
VT x—ai—T-va
Vda+0—-+va-0 =+a and
Vda—+va =+a and
2va —+a =a and
2va —+a =va and

(Vaa+x—Va—x)

2 == ) (a — x)

2

x?_.

and

and

and

and

3a+ x

V1l —-2 46 -2 =427 — 2
VS + VA -5
3+2 =5
True

=0
X =—3a
Vda —3a—+Ja—(=3a) =+/a —
Vda —3a—+a+3a =va

va —+4a =va

Va —2va =+a

[=]

]
S
i

~TL

FENHE




va =+va and “a -a
True and False
So,
S.S ={0}

9.  Wx?4+x+1-vVxZ+x-1=1
|EtI2+x=y- e {E}

So
Jy+1—yy—1=1
Squaring both sides

(Jy+1 —Jﬁ)2=(132
WD)+ -1 —2(y+DHy-1)=1

:v+1+'vjn FDO-D -1

y
squaring both sid
M 12*2
4(y —1) -4y 4;+1
4y — = 4y
+ 4

=5

_5
Y

put value of y in equation (a)

.p.

3
4
4x? + 4x =5
4x% + 4x —5=0
a=4,b=4,c=-5
—b+vVbZ—4ac
B 2a

_ =(4)+(4)2-4(4)(-5)

X2+ x

2(4)
—4++/16+80
8

—4+4/96
8
—4+/16x6
3
_ —4+4/6
8




X

5.5 =

4(-1+V6)

8

2

=

10. Vx2+3x+8+Vx2+3x+2=3

|EtI2+3I=y ________________________

So

Jy+8+y+2=3

Squaring both sides

2
2

(Vy+8+y+ 2)2 = (3)?
Wy +8) +(y+2) +2(/y+8)({y+2)=9

y+8+y+2+2/(y+8)(y+2) =9

<4

+8y+16 =9

y + 10 +
y+1 2 + 16 =9

squaring both sides F 0 H

(—2{y%+ 10y + 16)

4ymy+64—4 dy—1 =0
36y +63 =0
=63

!
4

(
y

it

—-63

y T 36
-

put value of y in equation (a)

X

X

x% + 3x =—-

4x* +12x =-7
4x° + 12x + 7
a=4,b=12,c=7

~b+VbZ—dac
2a
—(12)+4/(12)2-4(4)(7)
2(4)
—~12++144—-112
8
—-12+/32
8
—124+/16x2
8
—124+4/2
8

y+10—-9 =-2
2y +1=-2

= (2y + 1)*

+4y +1
+4y +1

=0

[=]

T

B
e

~TL




_ 4(-3+42)

8

X

55 = {_3;—"5}

11, Vx2+3x+9+Vx2+3x+4=5
let X2 + 3x = y —memmmmmmmeeemnnaes (a)

So
VYy+9+y+4=5
Squaring both sides

( y+9+ﬁb{,+4)ﬁ = (5)2
(779 + (78 +2({y +9)(/y +4) =25

y+9+y+4+2/(y+9(y+4) =25

2y + 13 + 24+ 4y+9y+36 =25
2y+1 2 + 36 =25

y+13—-25=-2

2y — 12 = —&
F 0 H 2(y—6)=
squaring both sides
“MORENL:
y? oY o 12y + 36

y*+ 13y + 36 =y? — 36
Z4+13y+36—y*+1

put value of y in equation (a)

x? + 3x =0
x(x+ 3) =
X =0 and
X = and




Exercise 2.1
For more educational resources visit

www.taleemcity.com
Q. 1: Find the discriminant of the following given quadratic equations:

(i) 2x*+3x—1=0

a=2,b=3,c=-1
Disc =b?*—4ac
=(3)* = 4(2)(-1)
=9+8
=17
(ii) 6x?—8x+3=0

a=6,b=-8,c=3

= 2 —_—
diiN-
(i)  9x% —30x + 2_5 # ﬂ)n

a=9,b=-30,c=25

"MOREIL

a=4,b=-7,c=-2
Disc =bh*— 4ac
=(=7)* = 4(9)(-2)
=49 + 32
=81
Q. 2: Find the nature of the roots of the following given quadratic equations and verify the result by

Disc

solving the equations:
(i) x*—23x+ 120 =0

a=1,b=-23,c=120

Disc =b*— 4ac ~_

= (—23)* — 4(1)(120)
=529 — 480
=49
Disc > 0 and a perfect square, So the roots are rational (real) and unequal.

[=]

]
S
i

~TL

g




Now, Verify by using quadratic formula
_ —b+Vb?—4ac

a 2a

_ —(-23)+,/(-23)2-4(1)(120)
- 2(1)

_ 23++/529-480

X

2
_ 23+V49

2
2347

2

2347 23-7

n =—
. and X .

x =15 and x=8

x:

(ii) 2x°+3x+7=0

a=2,b=3,c=
Disc
Disc <0, S r i j (complex con|
Now, Veri Hmm"ula
¥ EEE
X =
24
\ _—(3)+V=47 ?
_ —34+/-47
4
(iii) 16x% — 24x + 9 =

a=16,b=-24,c=9
Disc =b*—4ac
=(=24)* - 4(16)(9)
=576 — 576
=0
Disc = 0, So the roots are rational (real) and equal.
Now, Verify by competing square method

16x2 —24x+9 =0
(4x)% —2(4x)(3) + (3)> =0
(4x —3)2 =0

(4x —3)(4x—3) =0

e |

3
== n =
x4 and X



(iv) 3x%+7x-—13 =0

a=3,b=7,¢c=-13
Disc =b?— 4ac
=(7)% — 4(3)(-13)
=49 4+ 156
=205

Disc > 0, So the roots are Irrational (real) and unequal.

Now, Verify by using quadratic formula

X —b+vb2 —4ac
—{?}+JED

and X =-

" FOR

For what value of k, the expression

I I:I;'rfer.t 5quare
The given Equatl

Disc
bW_ ;

6

[2(k + D)]* — 4(k*)(4) =0
Ak +2k+1)—16k* =0
4k + 8k + 4 — 16k? =0

—12k* + 8k + 4 =0

a=-12,b=8,c=4
_ —b+VbZ-tac
k K 2a
—(8)+/(8)2-4(-12)(4)
2(—12)
—(8)+Ve4+192
2(-12)

—8++v256

= and k =
=— and =—

I and k=1

Q. 4: Find the value of k, if the roots of the following equations are equal.

""-‘l-— %
IEI"'..‘E"' '




(i) (2k — Dx*+3kx+3=0
The given equation have equal roots if Disc = 0.

So,
Disc =0
b* — 4ac =0
[3k]? — 42k — 1)(3) =0
Ok? — 24k + 12 =0
a=9,b=-24,c=12
I _ —btVbi-sac
- 2a
_ —(—24)+y(-24)2-4(9)(12)
a 2(9)
_ 24+ 576—432
1
_ 24+12
24+12

36

and

k=2
18
<> NOREIL.

The given gquation have equal roots if Dis
So,

Disc =0

b? — 4ac =0

[2(k+2)]” —4(1)(3k+4) =0

4(k> +4k+4)—12k—16 =0

4k? + 16k + 16 — 12k — 16=0
4k* + 4k =0

a=4,b=4,c=0

k _ —btvbi-dac

2
—(4)£y (4)2—4(4)(0)

2(4)
-4+/16-0
8
_ —4+/16

8

—4+4 —4—4
= and k =——

k=0 and k=—1



(i) GBk+2)x?-5(k+1Dx+2k+3)=0
The given equation have equal roots if Disc = 0.
So,
Disc =0
b* — 4ac =0
[-5(k+1)]? —4(Bk+2)(2k+3)=0
25(k? + 2k + 1) —4(6k* + 9%k + 4k +6) =0
25k? + 50k + 25 — 4(6k* +13k+6) =0

25k% + 50k + 25 — 24k* — 52k — 24 =0
k*—2k+1 =0
(k —1)? =0
(k—1)(k—1) =0

k=1

Q.5: Show that the J n:lN(mx + €)% = a® ha®

ct = ﬂz(l +m3)

x2+(
x2 +mx? 42

(m*+ Dx* + (2mo)x + (r: - aE) 0

The given Equatchﬂ HE '[' '
Dis

— 4ac =0
(2me)* — 4(m* + =
4m?c? — 4(m?c® — m?a* + ¢* — a?) =0
4m?c? —4m?c* —4(—m?a®* +c*—a®) =0
—4(-m*a® + c* - a?) =0
—-méa*+¢c?—a* =0
c? =m?a? + a?
¢ =a*(1+m?

Hence proved.

Q. 6: Find the condition that the roots of the equation (mx + c)? —4ax = 0 are equal.

(mx+c)?—4ax =0
méx? 4+ 2mex +c? —4ax =0

(m?)x* + (2mc — 4a)x + (c?) =0
The given equation have equal roots if Disc = 0.
So,
Disc =0
b? — 4ac =0

(2mc — 4a)? — 4(m*)(c?) =0
Am?c? — 16mac + 16a? — 4m?c? =0




16a* =16mac
a =mc
Q. 7: If the roots of the equation (¢? — ab)x? — 2(a® — bc)x + (b? — ac) = 0 are equal,
thena = 0 and a® + b3 + ¢ = 3abc

(c? —ab)x? —2(a? = bc)x + (b* —ac) =0
The given equation have equal roots if Disc = 0.

So,
Disc =0
b* — 4ac =0
(2(a? - bc))z — 4(c% — ab)(b? — ac) =0

4(a* — 2a’bc + b?c?) — 4(!}252 —ac® —ab® +a’bc) =0

4[(a* — 2a®bc + b?c 3] ab® + azbr:)] =0
“b3 — a’bc

a* — 2a’bc + b%c? —
a* — 2a’bc + ac® + u
a(a® — 2abc + ¢ + b3 —

a(a® —3abc + ¢ =0
a=0 a® — 3abc
and a*+b3+c
Q. 8: Shnw thaIMco n\EaFillg equations z
"
(i) a(b—c)x?+ b(c—a)x +c(a —

=[b(c—a)]* — 4(a(b - r:))(c(a
= (bc —ab)? — 4ac(b — ¢)(a —
= b?c? — 2ab*c + a*b? — 4ac(ab
= b?c? — 2ab?c + a’b? — 4a’bc + 4ab?*c + 4ﬂzcz 4abc?
=b%c? + a?b? — 4a’bc + 2ab?c + 4a%c? — 4abc?
= b%c? + a’b? + 2ab?c — 4abc?* — 4a’bc + 4a®c?
= (bc + ab)? — 4ac(bc + ab) + 4a’c*
= (bc + ab)? — 2(bc + ab)(2ac) + (2ac)?
= (bc + ab — 2ac)?

as Disc is a perfect square so the roots are rational.

[=]

L

reyc[u]

(ii) (a+2b)x*+2(a+b+c)x+(a+2c) =0 ~—7

Disc = b? —4ac
=[2(a+ b + c)]? —4(a + 2b)(a + 2¢)
=4(a+b+c)*—4(a+ 2b)(a + 2¢)

(s

s;'ﬁl

[=]
P




=4(a+b+c)* —4(a® + 2ac + 2ab + 4bc)

=4(a* + b% + ¢* + 2ab + 2bc + 2ca — a* — 2ca — 2ab — 4bc)
=4(b? + ¢%? — 2bc)

=4(b —c)?

=[2(b - 0)]*

as Disc is a perfect square so the roots are rational.
Q. 9: For all values of k, prove that the roots of the equation

xz—z(k+i)x+3=D,ki{larereal.

Disc = b®? — 4ac

2(k+ ] —4(1)(3)

I

For all values of k the Disc > 0, so the roots of the equatic

Q. 10: Show that thero n
(b—c)x? + (1:' a
"MORE!L!!
4 — )(a —b)

=(c — a)? — 4(ab —h? + bc
(c? — 2ac + a? =

uation
— b) = 0 are real.

=((c +a)* —4b(c + a) + 4b*)
=(c+a)*—2(c+a)(2b) + (2b
=(c+a—2b)*

as Disc is greater than zero and perfect square so the roots are rational and real.




Exercise 2.2
For more educational resources visit

www.taleemcity.com
Q. 1: Find the cube roots of -1, 8, -27, 64.
cube root of -1:
let x> =—1
x3+1 =0
x3 413 =0
(x + D(x*—x+ 1% =0
x+1 =0 and x2—x+1 =0
X =—1 and x2—=x+1 =0
applying quadratic formulaa=1,b=-1,c=1
_ —b+vVb2—4ac

2a

X
J 0 I N _ —(=1)+/(=1)2=4(1)(1)

-
so the cube roots of -1 are - m

cube runtwi 7

x3 — 8 = U
x? — 23 =0
(x — 2)(x? + 2x + 2%) -0
x—2 =0 and x> +2x+4 =0
X =2 and x*+2x+4 =0
applying quadratic formulaa=1,b=2,c=4
_ —b+Vbi-4ac
x - Za
_ =@/ (2)2-4(1)(4)
2(1)
_ —-2++v4-16
2
_—24/-12




2 (227)

2

x=2 (—1+:—_3) and x=2 (_1_;__3)

X=2w and x=2w*
so the cube roots of 8 are 2, 2w, 2w?
cube root of -27:
et x3 =—27
x3 + 27 =0
x3 + 33 =
(x + 3)(x%? — 3x + 32) =
x+3 =0 and x2—=3x+9 =0
X and x?=3x+9 =0

=—-3
J 0 I N applying quadratic formulaa=1,b=-3,c=9

so the cube roots of -27 are -3, -3w, —3w?
cube root of 64:

let x} =64
x3® — 64 =0
x3 — 43 =0
(x — 4)(x? + 4x + 4%) =0
x—4 =0 and x2+4x+16 =0
X =4 and x2+4x+16 =0
applying quadraticformulaa=1,b=4,c=16
X _ —b+VbZ-4ac
2a

_ —(4)+y/(4)2-4(1)(16)
- 2(1)




so the cube roots of 64 are 4, 4w, 4w?
Q. 2: Evaluate:

(i) (1—w— w?

i

(i) (1-3w —nﬁ EH H:E
as 1+ w
SikiCiv)}
) =(1+3) ?

=1024

i) (9+4w+40?)®  =(9+ 4w+ w?))’
asl+w+w?’=0andw+ w? = -1
=(9+4(-1))’
=(9-4)°
= (5)°
=125
(iv) (2+2w-20)0B-3w+3w?) =21+ w)-2w?)(-3w+3(1+w?)
asl+w+w?=0andl+w?=-wand 1+ w = —w?
= (2(—w?) — 20?)(—3w + 3(~w))
= (—2w?-2w?)(—3w — 3w)
= (—4w?)(—6w)
=243

—_ m+m

_1))

ds w- =
= 24(1)
=24




v (-1+ \/ﬁ)ﬁ +(-1- ‘J—_3)5 - (2 X _H;—_H)E + (2 i

= 64(w)® + 64(w?*)°
= 64(w)°® + 64(w)*?
=64(w3)? + 64(w3)*

ds - =
= 64(1)? + 64(1)*
= 64 + 64
=128
9 9
v (F57) +(F57) = (@)° + (@)’

= (w)? + (w)'®
- (ﬂ:}3)3 + (EUE}&

asw? =1
JOIN ‘(1334‘(1)5
-+ FOR

(vii)

(viii) w B+ @V

- (w3)*.w (w?)5.w2

ES&.’I3 -

1 1
C (Dtew  (1)5.w?2

1,1
=—+—
w o

.'.l.-+-:-_:+2

-|'.'.|.I3
asw>=1land 1+ w+w?=0andw + w? =-1
~1

1
=—1
Q.3: Provethat (x® +y3) =(x + y)(x + wy)(x + w?y)
RHS =(x+y)(x+wy)(x + w?y)
= (x + y)(x? + w?xy + wxy + w3y?)
=(x +y)(x* + (0® + w)xy + (0)y?)

2

3)5




asw>=1land 1+w+w?=0andw + w? = -1
=(x +y)(x* + (=Dxy + (Dy?)
=(x+y)(x* —xy +y?)
as x> +y3=(x + y)(x2 — xy + y?)
=x+y>=LHS
Q.4: Provethatx® +y3 + 23 —3xyz=(x+y+2)(x + 0y + 0?2)(x + w?*y + w2)
RHS =(x+y+2)(x + 0oy + w?z)(x + w?y + wz)
=(x+y+2)(x* + w*xy + wxz + wxy + 0 y* + wlyz + w*xz + 0*yz + w3z?)
=(x+vy+2)(x*+ w’xy + wxz + wxy + 0’y* + w*yz + w*xz + w3 wyz + w3z?)
asw? =1
=(x+y+2)(x*+ w’xy + wxz + wxy + y* + w?*yz + w*xz + wyz + z%)
=(x+y+2)(x*+y*+z2° +(w+ 0)xy + (w0 + w*)yz + (0 + w*)xz)
as l+w+w?=0andw + w? = -1
=(x+y m+ z2+ (—Dxy + (—=Dyz + (—1)xz)
=(x + +z¢—xy—yz—@z
asx>+y*+ 23 =3xyz=(x+y+2)(x*+ y* + z* —
=x"+y

=x3+y3 z=LH.S
Q.5: Prove that (1 + (1+ 0H(1+ mﬂ)

LHS =(1 +m}(1+m2)(1 + w")(1+ »®
MOREIE:
).w)(1+ ().
w?
= 1+m}(1+m2)(1 + (1 (1)2.
= ( W) (1 0?)(1+
=(1+w?*+w+ 03+ 0+ o+ w?)
=(l+w+ w?+0d)A + o+ w?+ w?)
asw>=1land 1+ w+w?=0
=(0+1)(0+1)(0+1)......2n factors
=(1)(1)(1) .........2n factors

multiplying 1 up to 2n times we get
=1=R.H.S

ds




Exercise 2.3
For more educational resources visit
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Q. 1: Without solving, find the sum and the product of the roots of the following quadratic equations.

(i) x*—=5x+3 =0

-5

sum of roots =a+ f =_2 =—= -5
Product of roots = af :E zé -3
(i)  3x*+7x—-11=0
sum of roots =a+ B =_E
Product of roots =apf =£
(i) px2—gx+7r=0
sum of roots =a+ f =

Product of roots

(iv) (a + b)x? — ad

sum of roots

. ﬂiﬂ .
sum of roots
Prnduct:M 0 nr
(vi)

su

Product of roots
(v) (I+m)x?+ (m

a

Product of roots

Q. 2: Find the value of k, if
(i) Sum of the roots of the equation 2kx* — 3x + 4}

sum of roots =a+ f =—§
Product of roots =af =£
According to given condition

a+ =2af

1‘31!-: =2 X2

o =4

- =k

k :g ~——7
(ii) Sum of the roots of the equation x* + (3k — 7)x + 5k =0 is %times the product of the roots.

sum of roots =a+ f =—E =—3k1_? =—3k +7
Product of roots =af =£ = % =5k




According to given condition

a+ f =§aﬁ‘
—3k+7 =§ % 5k
—6k+14 =15k
—6k — 15k =-—14
21k =-14
ko =2
3
Find k, if

sum of the squares of the roots of the equation
4kx® + 3kx —8=01s 2.

b 3k -3
sum of roots =a+ f =—- =— =—
c -8 -2
Product of roots == = =—=
According to gi
l‘.'IE + ﬁ =32

Adding 2aff on b '
a1+ﬁ’2F R=2+2¢Iﬁ
(a+ =24+ 2af

64 =23k
64

Z2YP. "

koo =2

sum of the squares of the roots of the equation

x2 —2kx+2k+1=0is6.
b —2k

sum of roots =a+ f === =—— =2k
Product of roots =af =§ = Ekfl =2k +1
According to given condition
a’+ B* =6
Adding 2aff on both sides
a’+ B*+ 2ap =6+ 2af
(a + B)* =6+ 2af

(2k)* =6+2(2k+1)



Q. 4:

4k* =6+4k+2
4k*? =8+ 4k
4k* —4k—-8=0
4k* -8k +4k—8 =0

4k(k —2) + 4(k — 2) =0
(k—2)(4k + 4) =0
k—2 =0 and 4k + 4=0
k =2 and k =-1
Find p, if
(i) the roots of the equation x? — x + p? = 0 differ by unity.
let 1" root =a

then according to gwen condition

sum of roots

-1

Fﬂ g
- 1____
Product of Ji
T
Hl] in equ. (ii)

Z —

1-1 =p
0 = p?
p =
(i)  theroots of the equation x* + 3x + p — 2 = 0 differ by 2.
let 1% root =qQ
then according to given condition
2" root =a—2
sum of roots =a+a—2 =—E =—% =-=3
50, 2a — 2 =—=3
2a =—1
a = 21 - ------ (i)
Product of roots =a(a —2) =£ =pT_2 =p—2
so, a‘—2«a Il el (1)

putting the value from equ. (i) in equ. (ii)
a’ —2a =p—2

""-‘l-— %
IEI"'..‘E"' '




E+1 - —2

1+4

W TP

5

i TP

5 =4p — 8

4p —8=5

4p =5+8

4p =13
13

P =

Q.5: Findm, if
(i) the roots of the equation x? — 7x + 3m — 5 = 0 satisfy the relation 3a + 28 = 4.

If a, f are thero n equation.
sum of roots = —E

a+pfp =7

S0,
FOR® 1
Product of roots =£
) =3m — 5---
puMnRﬂiap 4
mm=4

3a+ 2(7—a)

W

a =4 — 14
a =—10
putting the value of @ in equ (i)
B =7 —a
B =7 —(—10)
p =7+ 10
B =17
putting the values of a, 5 in equ (ii)
afd =3m—>5
(—-10)(17) =3m-—5
—-170 =3m =5
3m—5=-170
3m =-170+4+5 ~—~7
3m =-165
m L6
3
m = =55

(ii) the roots of the equation x% + 7x + 3m — 5 = 0 satisfy the relation 3a — 28 = 4.



If a, B are the roots of the given equation.

sum of roots =a+f =—- == =—7
S0, a+f=—
B =7 =t (i)
Product of roots =afs =§ = 3“;_5 =3m-—75
50, af =3m — S5--mmmmmmme e (ii)
putting the value of f in 3a — 2 = 4.
3a— 2 =4
3a— 2(-7—a) =4
3a+ 14 + 2a =4
Sa =4 — 14
_-10
putting Jﬂl“ﬂ equ {|]

— (=2
Fﬂﬂ
qu [u)
Mwm;' -
%f'_g —5

(iii) the roots of the equation 3x% — 2x + 7m + 2 = 0 satisfy the relation 7a — 38 = 18.
If a, B are the roots of the given equation.

sum of roots =a+f =2 " =2
a 3 3
SO, a+f -g
2 .
B e (i)
Product of roots =af E = ?":FE = ?":LE
s, ap =2 S—7) .
putting the valueof f in 7a — 3 = 18.
Ja— 38 =18
2
7a-3(:-a) =18

Ja— 2+ 3a =18



Q. 6:

7a + 3a =18+ 2

10 =20
o =2
putting the value of @ in equ (i)
2
B =;a
2
B =52
2-6
po =5
—4
p =
putting the values of @, ff in equ (ii)
Tm+2
-3
Tm+2
© 3
fm+2
C 3
=7m + 2
=—8
=—8-2
=—10

-10

i, Mﬂ:ﬂiﬂ Lot ot theio

{i} B%® (3m—10) =0
are the roots of the given eq

sum of ro 4

according to given condition, a + f = A

im-—5
A T 2m+3
C
Product of roots =af == =0 =
according to given condition, af = A
3Im-10
50, A =Stz (ii)
comparing equ (i) and (ii)
_ 7m=5_3m-10
2m+3  2m+3
—-7/m+5 =3m — 10
—/m—-—3m =-10-5
—10m =—-15
m _-15 ~—7
=10
3
m = -

2
(ii) 4x> —(34+5m)x+Om—-=17)=0

If a, f are the roots of the given equation.




sum of roots =a+f =—- =-—
according to given condition, @ + f = A
A = Efm === (i)
Product of roots = af =£ = — gm;”
according to given condition, aff = A
50, A = gm;ﬂ (ii)
comparing equ (i) and {(ii)
345m  _ 9m-17
4 - 4
3+5m =—9m + 17
5m+9m =17 -3
14m =14

JOIN
FOR
MORE!!

_ 3+5m

9m-17




Q.1:

(i)

(ii)

(i)

Exercise 2.4

For more educational resources visit

www.taleemcity.com
If &, B are the roots of the equation x? + px + q = 0, then evaluate.
a + B°
sum of roots =a+ f3 =_§ -
Product of roots = af =§ =
So,
a‘+ p°

adding and subtracting 2af
=a’+ B*+2ap — 2ap

=(a + B)? —2ap
=(—p)* —2(q)
=p*? —2q

sum of roots
Product of roots =
a’p+ a ‘+ BY)
adding an
ﬁ 1] e’
> — 2ap]

~ =q[(—p)* —?

=qp° — 2q*
ot
sum of roots =a+ f =_E
Product of roots = apf :E =
So,
2, p2
5t : @ :ﬁ?ﬁ

adding and subtracting 2af
a’+ B2 +2af-2af

ap
_(a+p)*-2ap
= 7
(-p)*-2(q)
q
v’ _2
g q

IEI'E




Q. 2:

(ii)

(iii)

(iv)

If a, B are the roots of the equation 4x% — 5x + 6 = 0, then find the values of

1 1
PR
b
sum of roots =a+ f =—-
Product of roots = af :E
So,
1 1 _a+tp
4 + B  ap
_la
3/5
_5.,.2
T4 3
_5
"6
{IE.BE
sum of roots
Product of runt
So,
sum ots =a+ f
Product of roots =af ==
So,
1 + 1 _a+p
{Izﬁ [Iﬁz azﬁz
o+ B
~ (ap)?
5{;42
(3/2)
_2la
A
_5,.4%
479
_3
"9
BZ
—_ _I_ L
;5’
sum of roots =a+ f8 =_E
Product of roots = af =£

So,

5
4
3
2

Bl s Jun




II_E E_E B ﬂ:E_'_ ﬁl?

F T - ap
_(a+ B)a’—apf+ B?)
- (af)?

adding and subtracting 2af
_(a + p)a*—ap-2ap+2af+ p?)
- (af)?
_(a+ P a*+2ap+ p2-3ap)
B (@B)?
_(a+ B)((a+ B)?-3ap)
- (af)?

GG —s{%))

(3/2)°
_ /(1612

%

~7%/16)
/4
_ /4]( ‘1’?,"15)

—235

Q.3: Ifa p arethe ngJ tEe equatnun Ix? + mx +
(i) ﬂg& a’p’ a
sum of roots = -

o

Product of roots =ap =£

So,

ﬂ352+ ﬂ2ﬁ3=ﬂ?2[3’2(&+ B)
=(ap)*(a+ p)

- _ﬂ- I
I
(i) =+
sum of roots =a+ f =—E :—? =—?
Product of roots = af = E = % - %
S0,
_+§ :a::;;

Adding and subtracting 2af



_a+ B*+2af-2af
(ap)?
_ (a+F)2-2af
(af)=
_ (_mﬁ)z—g{nﬁj
")
™2 =2,
"/

2_
m EHI-"IE

2
“ "’EE
_mf-2nl _ I?
2 X ne
m2—2nl

JOIN
FOR

MORE!!!
~_




Q. 1:

(a)

(b)

(c)

(d)

(e)

(f)

Exercise 2.5
For more educational resources visit

www.taleemcity.com

Write the quadratic equations having following roots.
1,5

sum of roots =S=a+ B =145 =6
Product of roots =P=af =1X5 =
So,

x*=Sx+P =0
x°—6x+5 =0

4,9
sum of roots =S=a+ f =449 =13
Product of roots =P=af =4x9 =36

x° —SxJPﬂl N
x*—13x 4+ 36 =

= .. FOR

sum of roots + B =-2+43

Product of roots =P=af =—2X3
~ MORE!!
EEE
x*—Sx+ P
\—x—E;:D 2
0,—3
sum of roots =S=a+ f =0-3
Product of roots =P=af =0x -3
So,

x*=Sx+P =0
x°4+3x+0 =0

x° + 3x =0
2,—6
sum of roots =S=a+ f =2-6 = —4
Product of roots =P=af =2 X —6 =—12
So,

x?—=Sx+P =0
x°+4x—12=0
-1,-7
sum of roots =S=a+ pf =-1-7 =—8




(g)

(h)

Q. 2:

(a)

(b)

Product of roots =P=af =—1x-=-7 =7
So,

x*=Sx+P =0
x°+8x+7 =0

1+1,1—1

sum of roots =S=a+ f =14+i+1-i =2
Product of roots =P=af =(1+D(1-1) =1—i?
S0,

x°—=Sx4+P =0
x4 =2x+42=0

3+v2,3-v2
sum of roots Jﬂl:“
Product of root

x? —.S‘xfu]n

=3+V2+3-V2 =6

x? — 6x +
Ifﬂ,ﬂare 'c'|xz—3x+ ‘
2a + 1, 2 - .
Foggiven equation
SUM
Product of roots =af =£

So the equation for the given roots will be driven
S=2a+1+ 28+1=2a+ 20+ 2
=2(a+p) + 2
=2(3)+2
=6+ 2
=8
P=Qa+1)(28+1)=4af +2a+28+1
=4af +2(a+ )+ 1
=4(6)+2(3)+1
=24+6+1
=31
So,
x°—=Sx+P =0
x?—8x+31=0
a?, B2

For given equation

=1+1 =2

""-‘l-— %
IEI"'..‘E"' '




(d)

b
sum of roots =a+ f == = —— =3

Product of roots =af =£ ’
So the equation for the given roots will be driven as follows,
S=a?+ p? =a’+ B% + 2ap — 2ap

=(a+B)* —2ap

=(3)* —2(6)

=9 —-12

=-3
P = a’p? =(ap)?

= (6)°

=36

x% — Sx
x% 4 3x
1
B
For given equatir:F un
sum of roots
Product of
So the quw un

1
{1’

multiplying by 6 on b.s.
6x°—3x+1=0

a B

B’ a

For given equation

sum of roots =a+ f =—E =__T3 =3
Product of roots =af =£ =$ =6

So the equation for the given roots will be driven as follows,




a B a*+ f?
> = E+E - apf
_al+ pPyzaf-2af
= pr
_(a+ B —2ap
- o
_ 32-2(s)
6
_9-12
T 6
_—3
"6
-1
_ a B _
P= E L= =
So,

g L+s
Fﬂw
b

sum of roots =a+ f ===
Product of roots = af =§
So the equatiun for the given roots will be driven &
S=a+ B+ - +E =(a+ B)+ ”‘”’;
3
=(3) + p
=34 =
2
_ort
T2
_6t1
o2
_7
T2
_ at p 3
P= (a+ B). 8 —(3)><5
_ 3
T2



x=Sx+P =0

5 7 3
x“—=-x+- =0
2 2

multiplying by 2 on b.s.
2x* —7x+3=0
Q.3: If a, B are the roots of the equation x* + px + q = 0, Form equations whose roots are
(a) a? B2

For given equation

sum of roots =a+ f :—E :_§ =—p
Product of roots = af =§ =% = q
So the equation for the given roots will be driven as follows,
S=a’+ B? =a’+ B% + 2af — 2af
JOIN
—2(q)
=p°—2q

=(q)*

. MORE!!

‘- (' -29)x+q°=0

B

a
B' a

(b)

For given equation

sum of roots =a+ f =_E
Product of roots = af =§
So the equation for the given roots will be driven as follows,
_ E E _ az+ BI
> = 5] t a af
_at+ BP42af-2ap
- p”
(o + p)2-2ap
= 7
_p*-2q
T q
_p*-2q
q
- « B _
P= 1



So,

x°—=Sx4+P =0

2_
2-F;Q.ﬂf+1 =0

multiplying by g on b.s.
gx? — (p?—2q9)x +q=0




Exercise 2.6
For more educational resources visit

www.taleemcity.com
Q. 1: Use synthetic division to find the quotient and the remainder, when

(i) (x°+7x—1D+(x+1)

From divisor, x + a, herea = —1
1 7 -1
1 W 1 -6
1 6 | -7

So the remainder is -7.
(ii) (4x3 = 5x+15) + (x + 3)

From divisor, x + a, here a = —3
4 15
-3 WV -93
-78

So the remainde

W e o ﬂﬂ
TMOREN! |

2

So the remainder is 8.

Q. 2: Find the value of h using synthetic division, if
(i) 3 is the zero of the polynomial 2x3 — 3hx? + 9

2 -3h 0 9
3 Vv 6 18-Sh 54-27h
2 6-3h  18-9h | 63-27h

According to given condition

63 — 27h =0
—27h =-—63
—63
ho =
hoo =2

(ii) 1is the zero of the polynomial x® — 2hx? + 11




1 -2h 0 11
1 v 1 1-2h 1-2h
1 1-2h 1-2h |  12-2h
According to given condition
12 — 2h =0
—2h =-12
h _C1
-2
h =6

(i)

-1 is the zero of the polynomial 2x*® + 5hx — 23

J

2 -23

-5h-2

Q. 3:
(i)

5h-25

v -2 2
| Fo Bz | |
According to givef condit
M ﬁ ﬁE !} =
-5
h ==5
Use synt ivisi i value§ of [ and

(x + 3) and (x — 2) are the factors of the polynomi

As x + 3 is factor of given polynomial

So,
From divisor, x + a, herea = —3
1 4 21 m
-3 N2 3 -3 —6l+9
1 1 2[—-3 'm—6[l+9
So,
m—6l+9 =0 :
m— 6[l=—9 ----- (i) %E%%
As x — 2 is factor of given polynomial ~—~7 E‘l‘Erl_,“:
From divisor, x — a, herea = 2
1 4 21 m
2 Vv 2 12 41 + 24
1 6 20+12 | m+4l+24




S0,
m+4l+24 =0
m+ 4l= —24 - i)
Subtracting equation (i) from equation (ii)
m + 4l = —24
—m + 6l =+9

100 =-15
I =2

2
Putting the value in equation (i)

m — 6l=-9

JOIN:-

m =—18
(ii) (x —1) and (x +E Qtﬂactﬂrs of the polynomi
As x — 1 is factor of giVen polynomial

HI

mw 6
—3[ + 1 /

So,
From diviSM—ﬂ;n
1
J 1

-3+ 1

2m —

So,
2m—=3l+7 =0
2m — 31 = =7 -——--
As x + 1 is factor of given polynomial
From divisor, x + a, herea = —1
1 —31 Zm 6
-1 8% -1 3L+ 1 —2m-—-31-1
1 -3l-1 2m+3l4+1 |-2m—=3l+5
So,
—2m—30+5=0
—2m — 3l e R L),
Adding equation (i) and equation (ii)
2m — 3l ==7
—2m — 3l =-—5

-6l =-12



[ =2
Putting the value in equation (i)

2m — 3l =—7

2m—3(2) =-7

2Zm—=6 = =7
2m ==74+6
o1

2
Q. 4: Solve by using synthetic division, if

(i) 2 is the root of the equation x* — 28x + 48 = 0
as 2 is the root of given equation

0 -28 48

1
2 J 2 —48
1 0

So,

x—24=0
X —24 =0
x(x+ 6 —4(x+6] =0

HEN
and
roots are 2, -6, 4
(ii) 3is the ro i —3 11x + 6

as 3 is the root of given equation

2

2 -3 -11 6
3 v 6 9 —6
2 3 -210
So,
2x2+3x—2=0
2x°+4x—x—-2 =0
2x(x+2)—1(x+2)=0
(x+2)2x—1) =0
x+2 =0 and 2x—1=0
X =2 and 2x =1
X =—2 and X :%

1
So the roots are 3, -2, >



(iii)  -1is the root of the equation 4x3 — x? —11x —6 =0
as -1 is the root of given equation

4 -1 -11 -6

-1 v -4 5 +6

4 5 -6 0

So,

4x* —5x —6 =0
4x* —8x+3x—6 =0
dx(x—2)+3(x—2)=0
(x —2)(4x + 3) =0
x—2 =0 and

X =2 and
X = and

So the roots are -1, 2, -

Q. 5: Solve by using sy ion, if

(i) 1and 3 arether

ts quation x* — 10x*

x+4x+3 =0

x*+3x+x+3 =0

x(x+3)+1(x+3) =0

(x+3)(x+1) =0
x+3 =0 and x+1 =0
X = =3 and X ==1

So the roots are 1, 3, -3, -1
(ii) 3 and -4 are the roots of the equation x* + 2x3 — 13x? — 14x 4+ 24 = 0

1 2 -13 -14 24
3 v 3 15 6 —24
1 5 2 —-810
-4 J -4 -4 8
1 1 -2 | 0
So,

x2+x—-2 =0
X2 4+2x—x—-2 =0



x(x+2)—1(x+2) =0

(x+ 2)(x—1) =0
x+2 =0 and x—1 =0
X ==2 and X =

So the roots are 3, -4, -2, 1

JOIN
FOR
MORE!!!
N— 7




Exercise 2.7
For more educational resources visit

Solve the following simultaneous equations. Www.taleemcity.com
1. x+y=5 ; X2 —2y—14=0
X+Yy =5 )
x? =2y — 14 =0 —-mmme- e (i)
From equation (i) we have:
y =5 — X (i)

Putting in equation (ii)
x> —2y—14 =0

x*—-2(5—-x)—14 =0

x*—10+2x—14 =0

X2 4 2X —2bdes
x% + 6x — 4x — i“
x(x +6) —4(x¥6

(x+6)(x —4)

=0
X = ;

Putting the values of x in equation (iii)

}, .

HEN'’

y =546 -
\ =11 2
So

$.S={(-6, 11), (4, 1)}
2. 3x—2y=1 ;

3x — 2y =1 ----=- (i)
x2+xy—y? =1 — )
From equation (i) we have:
-2y =1-3x

_1-3x
Y -2

3x=1

y = e il

Putting in equation (ii)
x°+xy—y*=1

2
2 31‘—1) . (31‘—1) _
X +x( » . 1
3x‘—x 9x?—-6x+1
x% + — - =1

4x?+2(3x%—x)—-(9x?-6x+1)
4




Axt+6xc—2x—9x2+6x—1

=1
4
x24ax-1 -1
4
x*+4x—-1 =
x*+4x—-1—-4 =0

x*+4x—-5 =0
x*4+4x-5 =0

x> +5x—x-5 =0

x(x+5)—1(x+5) =0

(x+5)(x—1) =0
x+5 =0 ; x—1 =
X =-5 ; X =1

Putting the values of x in equation (iii)
- J0IN
y = ;
y =1 ;
. -FOR
So,
OREIN”
- NOREI"

From equation (i) we have:

xX—y =7
_y =?_x
y  =x—7- S— (1)

Putting in equation (ii)
2y —5x —2xy=0

2(x—7)—5x—2x(x—7) =0
2x — 14 —5x — 2x% 4+ 14x =0
—2x+11x—-14 =0

2x% —11x + 14 =0
2x2 —7x —4x+ 14 =0
x(2x—=7)—-22x—-17) =0



2x—7=0 : x—2 =

2Xx = ; X =
7

X == ; X =

Putting the values of x in equation (iii)

y =x—7 : y =X =
=Z—7 ; y =2-7

y === : y =75

y =—§ ; y ==5

So,
Y| I
4. x+y=a->b I %—E

m GE- ol |
ay — bx — 2xY = 0 --mommmmmem oo
Muatmn (i) we have: ?

—b—x
— b — X - (ii

=2

}'
Putting in equation {ii}
ay — bx —2xy =0
ala—b—x)—bx—-2x(a—b—x)=0
a’ —ab — ax — bx — 2ax + 2bx + 2x* =0
2x* —3ax +bx+a*—ab =0
2x* —Ba-b)x+a*—ab=0
using quadratic formula

X _ —btVb%-tac
- 2a

—{—(aa—b)}i\' (-(3a-b))" —4(2)(a%-ab)

X =
2(-2)

3a-b+(3a-b)2-8(aZ-ah)

x =
2(2)

X _ 3a—b+V9a?+b%-6ab—8a’+8ab

4



3a-b+vVaZ+bZ+2ab

I =
4
X _ 3a—b+y/(a+b)?
3a—b+(a+b)
x =
4
3a-b+(a+hb) 3a-b-({a+b)
X = ; X =
4 4
3a—-b+a+b 3a—b—a—b
X = ; X =
4 4
4 2a—2b
X =— : X =
4 4
a=b
X a : X = —

Putting the values of x in equation (iii)
, JOIN
— 1)2 10

x? +y —-2y+1=10

e

=R R

xt+yt+4x=1 {ii]
Subtracting equation (i) from (ii)
x?+y*+4x=1
—x%=y*+2y=-9

4x + 2y =—-8
2x +y=—4
y=—4—2x - (iii)

Putting in equation (ii)

x*+yi4+4x =1
x>+ (—4-2x)°+4x=1
22+ (—(4+2x))" +4x=1

x4+ (2x+4)P +4x =1
x°+4x*+16+16x+4x =1
5x% + 20x + 15 =0
x2+4x+3 =0



x°4+3x4+x+3 =0
x(x+3)+1(x+3) =0

(x+3)(x+1) =0
x+3 =0 ;
X =—3 ;
Putting the values of x in equation (iii)
vy =—4 — 2x ;
y =—4—2(-3) :
vy =—4+6 ;
y =2 ;

So,
$S={(-3, 2), (-1,-2)}

‘“””“JﬁIN ;

x* +2x+1+y +2y+1 5

x?% + y?
x% +y? SR2x@IRP R 3 =0 ---memev (i)
O —— ()
I.H
0

X +4x+4+y2—
Epm

MORE

Subtractin

xZ + y?

\—x —y2—2x—-2y+3 -?
2x —2y=-2
2(x—y)=-2
x—y =-1
-y =-1-x
y S A (iii)

Putting in equation (ii)
X2+ y?+4x =1
>+ (x+1)2+4x =1

X2+ x4+ 2x+ 1+ 4x =1
2x* + 6x =0
2x(x+3) =0

2x =0 :
X =0 :
Putting the values of x in equation (iii)
v =x+1 ;
y =0+1 ;

y =1 :

x+1

Y
Y
Y
Y

o

=—4 —2x
=—4 —2(-1)
=—4 + 2




So,
S.5={(0, 1), (—3,-2)}

x? + 2y? =22 : 5x° 4+ y%=29
x2 4+ 2y% =22 - (i)
5x° + y? =29 - —-—-—- (i}

multiplying equation (i) by 5
5x% +10y% =110 - (iii)

Subtracting equation (ii) from (iii)
5x2 + 103.:3 =110
—5x2—y? =-29

----------------- JOIN
y y FOtH
fn

Putting th E
“MOBEM!
\‘3 +2(9)=22 ?
X ' ;
2

x° =4 ;
x =x2 ;
S0,
5"5 a {(iz: i3)}
4x* — 5y% = ; 3x*+y°=14
4x% — 5y% = 6 —---mmnm- - (i)
3x2+yt=14 - - (ii)
multiplying equation (ii) by 5
15x%? + 5y2 =70 S —( 1))
Adding equation (i) and (iii)
4x% — 5y% =6

15x2 +5y% =70

19x% =76



==
I I
H
2

x=2 : x=-2
Putting the values of x in equation (i)
x? —5y°=6 ; 4x% — 5y?% =
4(2)? — 5y% = 6 ; 4(=2)2 —5y2 =6
4(4) — 5y* = ; 4(4) — 5y* =
16 — 5y2 =6 ; 16 — 5y2 =6
-5y =-10 ; —5y% =-10
y? _2 ; y? -2
= : y =++2
> AN
2)}

7x% — 3y =4 2x*

7x% = 3}'F n B
MOREN

14x? — 6y* =
ing equation {u] by 7

- (i)

mu
14x
Subtracting equation (iii) from (iv)
14x% + 35y% =49
—14x? + 6y? = —8

41y? =41
yt =1
y =+1
yv=1 ; y=-1
Putting the values of x in equation (i)
7x% —3y% =4 ; 7x%2 —3y2=4
x?—3(1)%=4 : 7x? —3(—1)?=4
7x¢—3 =4 : 7x? —3=4
7x* =443 ; 7x*=4+3
7x? =7 ; Tx? =7

x? =1 : x?=1



X =41 : X

I
=
ok

So,
$.S={(£1, £1)}
x?+2y*=3 ; x% 4+ 4xy —5y*=0

X2 +2y2 =3 e e (i)

x% 4+ 4xy — 5y%=0-- e (1))
from equation (ii)

x% + 4xy — 5y°% =

x% +4yx —5y%=0

so,a=1,b=4y,c=—-5y
_ —btvb*—4ac

X

—4}r+,,.f15:.r2 +20y2

—4}r+;;3fiF II H

_ —4ytey

y?+2y*=3 ;
3}"2 - 3 ’
y* =1 ;
y==+1 ;
Putting the values of y in equation (iii) and (iv)
X =y ; X = =5y
X =+1 ; X =—=5X ié
x =+1 ; X =F2
9
So,
5 1
s={a, », 1=, (5-3). (-5 3}
33:2—}?2=26 ; 3x%—5xy —12y%=0




3x% — 5xy — 12y? =0 - ~ e (i)
from equation (ii)

3x% —5xy —12y?=0

3x% — Syx — 12y° =

50, a=3, b =-5y, c=—12y?

_ —b+VbZ-4ac

B 2a

_ +5y+y(-5¥)2-4(3)(-12y2)
- 2(3)

_ 5y+,/25y2+144y?

6
a Sy+,/169y2

6
_ 5y+13y

S5y+13y :

Jf.' = 6 !

18
-+ FOR
X = 3y---(iil ;
putting th es.of X ian Li)
MO BE
MURE!!

26

X

3(3y)% — ;
2?];!\2 = 'I /ja
26y% =26 ;
26y% =26 :
yi=1 ;
y*=1 ;
y?=1 ;
y=1*1 ;
Putting the values of y in equation (iii) and (iv)
4y
X =3y ; X =—
x  =3(£1) ; x  =—:Ix+V6
x =13 ; X =F %E

So,
s5={G, . (23,0, (-52¥6), (5. -V6)]
x*+xy=5 ; y:+xy=3



13.

taking square root on both sides

putting the values of y in equation (i)
x2 + 24/2x — xz
y=142vV2 —

x+y=+/8
x> +xy=5
MIII

y=42v2 —x (iii)
x? +x(+2v2 -
Putting the valuelufn Batmn (iii)
y —WZ - 7}' =
24/2)" =5
y = (2v2)°

N5 ; Y=
8-5
Y= zxf_ : Y=
Y= zv’_ ; y=
So,
5 3 5 3
3> = {(zvﬁ‘ zwﬁ) ' (_ w2 ﬁ)}
x*—2xy=7 ; xy + 3y“=2
D i A —— |
xy + 3y? =2 - (ii)
multiplying equ (i) by 2 and (ii) by 7 we get
2x% — 4xy =14 —-- ----- (i)
7xy + 21y2% =14 —-- e 10/

subtracting (iv) from (iii)
2x% — 11xy — 21y? =0




2x% — 14xy + 3xy — 21y? =0

2x(x —7y)+3y(x—7y) =0

(x —7y)2x+3y)=0

x—7y =0 ; 2x+ 3y =0

X =7y ; 2x =—3y

X = 7y---(v) ; X = — == - (vi)
put in equ (ii)
xy +3y?=2

(7y)y + 3y? =2

7y2 + 3y2=2

10y%=2
2 .2

put the values in

= o <
I
I+

+
Sl Gl -




Exercise 2.8
For more educational resources visit

www.taleemcity.com
1. The product of two positive consecutive numbers is 182. Find the numbers.
Let 1°' No =X
2" No =x +1
According to the given condition
x(x+1) =182
x“+x =182
x?+x—182=0
x°+ 14x — 13x — 182 =0
x(x +14) — 13(x + 14) =0
(x+14)(x—13) =0
x+14=0 : x—13=0
- 14 DJ nln v- 13
As, the numbers are p vesso,
So 1*' No =x =13
.
2. The sum of the squa ree positive consec
Let 1°" No =
2" No

X
MBBE---

According to the given condition
\2 + (x+1)*+ (x+ 2}23
x*+x*+ 2x x+4 7

3x2+6x+5=77
3x*+6x—72=0
3x+18x —12x—-72=0

3" No

3x(x+6)—12(x + 6) =0
(x+6)(3x—12) =0
(x+6)(3x—12) =0
x+6 =0 ; 3x —12=0
X =-6 ; x=4
As, the numbers are positive so, x = 4
So 1* No =x =4
2" No =x+1=5
3" No =x+2=6
3. The sum of five times a number and the square of the number is 204. Find the number.
Let the No =X

According to the given condition
5x + x? =204

SN~—"7




x? + 5x — 204 =0
x%+17x — 12x — 204 =0
x(x+17) —12(x + 17) =0

(x+17)(x—12) =0

x+17=0 ;
x=-17 ;

x—12=0
x=12

The product of five less than three times a certain number and one less than four times the number

is 7. Find the number.

Let the No =X

According to the given condition
(3x —5)(

12x* —3x — 2

12x% — 23x —

12x% =2
12x(x—2)+ 1(% —

(x—2)(12x+1) =0

---

x=2
So the No =X = ; E =

The difference of a number and its reciprocal is

Let the No =X
According to the given condition
1 15
x4
x*=1 15
x T4
4x% — 4 =15x

4x* —15x —4=0
4x* —16x+x—4 =0
dx(x —4)+1(x—4)=0

(x—4)(4x + 1) =0

x—4 =0 ;
X = :

So the No =X =4 :

IEI'E




The sum of the squares of two digits of a positive integral number is 65 and the number is 9 times

the sum of its digits. Find the number
Let the digit at 10’s place =X
And the digit at 1's place =y
Then, the Number is given by=10x + y
According to the first condition
X% 4+ Y2 = 65 —mommmmem e (i)
According to the second condition
10x + y=9(x + y)
10x + y=9x + 9y
10x+y—9x—9y =0
x — 8y =0
8y -—--mee- (ii)

= y -
Putting this value
x? + yz

By)*+y* =65
64y: +y* =

65y% =
2

X
u

y
y

X

=8(1)
X =

So, the number =10x + y
=10(8) + 1
=81

=1
As the nurMsnin Ee'r:l !a y =1, putting t
28y EEN

The sum of the co-ordinates of a point is 9 and sum of their squares is 45. Find the co-ordinates of

the point.

Let the x co-ordinate =X

And the y co-ordinate =y

According to the first condition
x+y=9

Putting the value of y from (i) in (ii)
x% + y? =45
x*+(9—x)°=45
x%+ 81— 18x + x* =45
2x° —18x +36=0




2x% —12x —6x + 36 =0
2x(x —6)—6(x—6) =0
(x —6)(2x—6) =0

x—6 =0 ; 2x—6=0
X=6 ; x=3
Put in equation (i)
y=9-—x ; y=9—x
y=9-6 ; y=9-—3
y=3 y=6

So, the pointis (3,6) or (6, 3}
Find two integers whose sum is 9 and the difference of their squares is also 9.

Let 1% integer =X
And 2" integer

According to thJﬂrI:l"\

V=9 — X o (i)

According to the Fnﬂltmn
-=-==-== (i)

Putting the value of y from (i) in (ii)

Mﬂ’ﬁ Ell

S

\{ — 81+ 18x — x ?

18x =90
X =5
Put in equation (i)
y=9-—x
y=9—=5
y=4

So, the integers are 5, 4
Find two integers whose difference is 4 and whose squares differ by 72.
Let 1% integer =X
And 2™ integer =y
According to the first condition
xX—y=4

y A e —— (i)

Putting the value of y from (i) in (ii)




10.

x? —y?=72
x?—(x—4)=72
x> —(x*—8x+16)=72
x*—x*+8x—16 =72

8x =72+ 16
8x =88
X =11
Put in equation (i)
v=x—4
y=11—-4
y=7

So, the integers are 11, 7

Find the dimensions of a rectangle, whose perimeter is 80cm and its area is 375 cm?.

Let the 1* dimen gle =x
And the 2" di ngle =y

According to the first condition

P 0
as we know the mRZ(x + y) So,

2(x +y) =80

M 1 | | —
According to the secnﬂcnnd¥|

Area =375
as we kno \

Xy =375 ------- - (ii)
Putting the value of y from (i) in (ii)
x(40 — x) =375

A0x — x? =375
0 =375 — 40x + x?2
x? — 40x + 375 =0

x%? —25x — 15x +375=0
x(x—25)—15(x—25) =0
(x—25)(x—15) =0

x—25=0 : x—15=0
x =25 : x =15
Put in equation (i)
y=40—x ; y=40—x
y=40— 25 ; y=40-15
y =15 ; y =25

we have 25cm by 15¢cm or 15cm by 25cm as dimensions.




Exercise 3.1
For more educational resources visit

www.taleemcity.com

1. Express the following as ratio a:b and as a fraction in its simplest (lowest) form.
(i) Rs. 750, Rs. 1250

750 1250

750 1250

10 ' 10

75 : 125

5 ' 5

5,3

5 ' 5

3

3 ; 5 =<
(ii) 450cm, 3m

450cm : 3x100 cm

45 00
10 0
0
5 5
g _ 6
3 3
3
3 2 ==
2

(iii)  4kg, 2kg 750gm

m n E ergm .
MW =

275

\—Z

(iv) 27min. 30 sec, 1 hour

27x60sec+30sec : 1x60x60 sec
1650 3600
10 ' 10
15 . 360
5 ' 5
3 . n
3 ' 3
11 - 24 =4
24
(v) 757, 225°
75° 225°
75 225
5 5
15 4
5 5
3 2
3 3
1 3 -z
3



Q. 2: In aclass of 60 students, 25 students are girls and remaining students are boys. Compute the ratio
of
Total students = 60
Girls =25
Boys =60-25=35
(i) Boys to total students
Boys Total Students
35 60
35 60
5 5
7 12
(ii) Boys to girls
Boys Girls
25
25
5
Q.3: 3(4x—-5y)= d the ratio x: y.
3(4x -5
12x — 15 =
I I I
12 - 15 = 2 -
‘— — 22 = —'? + V_‘a
10= =8
y
ol _8
y " 10
x @
y s
x:y =4:5
Q. 4: Find the value of p, if the ratios 2p + 5 : 3p + 4 and 3: 4 are equal.
2p+5 _3
3p+4 4
4B3p+5) =3(p+4)
12p + 20 =3p + 12
12p — 3p =12 — 20
9p =—8
-8 T
p = — ET‘E’* :
Q.5: Iftheratios3x+1:6 + 4x and 2:5 are equal. Find the value of x.
3x+1 2
6+4x 5
5(3x + 1) =2(6 + 4x)
15x + 5 =12 + Bx




Q. 6:

Q.7:

15x — 8x =12-5
7x =7
X =1

Two numbers are in ratio 5 : 8. If 9 is added to each number, we get a new ratio 8: 11.Find the

numbers
Let the 1 No =x
and the 2" No=y
According to first condition

x:y =58
X 5 .
e )

According to 2™ condition
x+9: y+5‘-8'11

x+9
11x + 99 —8y+72
11x — 8y 99

11x — 8y
Putting the value of x from equation (i)

-MORE!!!

55y—64y
w

8

8
v ==27 X A
y =24

Putting the value of y in equation (i)

I
bt W1 CC | 2|

|

0% < IX

X
)
o

==
I

So,
The1*No =x=15
The2™No =y =24
If 10 is added in each number of the ratio4: 13, we get 1: 2. What are the numbers?
Let the 1** No =x
and the 2" No=y
According to first condition
x:y =4:13

SN~—"7




Q. 8:

Q.9

e

=

According to 2™ condition

x+10: y+ 10 =1:2
x+10 _1
yv+10 2
2(x +10) =1(y + 10)
2x + 20 =y + 10
2x —y =10 - 20
2x —y =—10
Putting the value of x from equation (i)
4
2(5v

tion (i)

y =
Putting the value'sf =
X 4
MEG EE EEE
x  =—=x26
13
w

So,

The 1* No =x=28
The 2™ No =y = 26

Find the cost of 8kg of mangoes, if Skg of mangoes cost R

let the cost of 8kg of mangoes be x-rupees
8kg : S5kg : : Rs.x: Rs.250
8kg : 5kg = Rs.x: Rs.250

Product of extremes = Product of means

8 x 250 =5x
8x250
- =X
X = Rs.400

Ifa: b=7:6,findthevalueof3a+5b:7b - 5a

As giventhata: b = 7:6 or

=R
o

Now

3a+5b:7b—>5a - 3a+sh

7b—5a

[=] 1
P

E
R

~TL




Dividing numerator and denominator by b

3a+sb

- b
7h—5a
b

_3G)*s()

7(5)-5()

3(3)+s
7-5(

a
b

=';'== 51:7
Q. 10: Enmpletemnin E ' ' '
. 24 6
(i) if—= X’ EEE
(i) f3R="2,thenay = 9bx ?
. 9pq
() I = o

Q. 11: Find x in the following proportions.
(i) 3x—2:4 = 2x+3: 7
Product of extremes = Product of means
(3x —2)7 =4(2x + 3)

21x — 14 =8x + 12
21x — 8x =12 + 14
13x =26
X =2
» 3x—1 3 2 7
(ii) x? 'E::?x'g

Product of extremes = Product of means

) =6

3x-1 _ 2x
5 5
3x—1=2x
X =
x-3 5  x-1_ 4

(iii)

2 x=1 3 x+4




Product of extremes = Product of means

4

x+4
2x—6

x=3
(%)

xX+4
3(2x — 6)
6x — 18
6x — 5x

X

(iv)

5 (x—l)
x—=1 3

p+pq+q”ix

5

3

=5(x+4)
=5x + 20
=20+ 18
=38

.. P-q

2
e P D)

Product of extremes = Product of means

(p*+pq+q*) - q)?
P*+pq+q>)(p—q)
(pE -q*)(p -

_— =X

=x X

pi-gq3
p+q

3_ .3
}CP q
p+q

g3

q

8—x:11—x

Product o
(8 —x)(2

=176 — 11x =

(v)

200 — 8x — 25x + x*
20

':16 X 25 X

eans

— x)




Q. 1:

(i)

(ii)

(i)

Q. 2:

(i)

(ii)

Q. 3:

For more educational resources visit
www.taleemcity.com

If y varies directly as x, and y = 8 when x=2, find
y in terms of x

VX
y = kx oo (i)
8=kx?2
k=4
So, equation (i) becomes
y = 4x
ywhenx=5
v = 4x
y=4X5
JOIN
X wheny =28
y = 4x
2

X
If y o x,and y =7 when x = 3 find

-------- i =

7=kx3
7

So equation (i) becomes

y=§xx
X when y = 35 and y when x = 18
when vy =35
y=§xx
35 =X x
2% 35=x
7
15 =x
x =15 ]
put x = 18 E%%_EJ
= kx ~ |
Y O as:
}' = E X 18
v =42

If R o< T, and R =5 when T = 8, find the equation connection R and T. Also find RwhenT=64and T
when R = 20.




Q. 4:

Q. 5:

RoT

R =kT
WhenR=5andT=8
R = kT
5=kx8
5
k=3
So,
R=2T
8
put T = 64
R =2x64
R =40
when R =20

JHIN
5

32=T
If R < T? and R 28 3, find Rwhen T = 6.

R oc T? "'
WhE”R=M&nEI--

R = kT?
~\~ 8 =k x 32 ':Ei’

=2
9
S0,
R=_T?
putT=6
8
R=-§'}{ 62
R=EK36
R =32
If V < R3, and V =5 when R = 3, find R when V = 625.
V o« R3
V = kR?
WhenV=5andR=3
V = kR?
5=kx3°?
5=k x27

5
k=—
27




So,

put V=625

625 = = x R
R* =% x 625
R3 =27 x 125

Taking cube root on both sides
R=3x5
R =15

Q. 6: If w varies directly as u® and w = 81 when u = 3. Find wwhenu =5

w oc u’d
w = ku3

Whenw-ﬂla:ﬂﬂl“

Bl=kx3

FOR

k=3

M&HE'

putu=>5

\ w=3x53 :7

= 375
Q. 7: if yvaries inmerselv,,tr asxandy=7 when x =2, fin

_k
_I
_k
2
14 =k
k=14
So,
14
y==
When x =126




Q. 8:

Q.9:

Q. 10: i

ifyc{%andv=4whenx=3,findxwhenv=24.

1
y &=
Kk
Y =%
Wheny=4and x=3
Kk
Y =3
k
4=§
12 =k
k=12
So,
12
Y=
Wheny = 24

dBIN
24
1
X
ifwociandw=ﬁuﬂ,ﬁnd w when z = —+.,

WDE—
EHE---

Whenw=5andz=7

WhEI"IZ—l?E
e
35
_1?5!-'4
1:1-'=35:~.-f:i
175
_ 1
5
ifAox—and A=2whenr=3, findrwhenA=72
1
AKE
_k
T2
When A=2andr=3
A=X

TE




18 =k
k=18
So,
A==
N
When A=72
k
A.=T—E
18
?2=E
2 _ 18
=2
r2 =1

40

Q. 11: |fan-:—anda 3whenb=4,findawhenb=8

" ‘FOR

MORE!!
~l D

When a =

48 = k
k =48
So,
48
=1z
Whenb =8
k
ﬂ‘,=5-2-
48
“=%
_ 8
64
3
a=-

Q. 12: ifVocr%andV=5whenr=3,findehenr=ﬁand r when V = 320.

73

_k
=5
WhenV=5andr=3
k
V=—3

r



So,

Whenr=6

When V =320

Q. 13: |fmr.x—andm 2 when n =4, find m whenn =

"EM‘ﬂﬂE...

So,

Whenn=6

When m =432

m=—



33333

JOIN
FOR
MORE!!! -l -
N— 7




Q. 1:

(i)

(ii)

(iii)

(iv)

(v)

Exercise 3.3

For more educational resources visit

www.taleemeity.com

Find a third proportional to
6,12
Let x be the third proportional,
6:12::12:x
Product of Extremes = Product of Means
bx =12 x 12

X _12x12
6

X =24

a’, 3a’
Let x be the third proportional,

a3 : 3a?: :
Product of Extrio lr“:t of Means
a =3a” X 3a*
X 3g2 x3a?
.FOR
a’—b% a—»b
Let x be t du I l']
.:12 : : —
Product ::Mre-mes ﬂrgjgtgﬂ/leans

a’—b°xXx =a—b Xa-—

ﬂz_hz

x _ a=b
a+b

(x—y)%x3=y3

Let ¢ be the third proportional,
(x—y)?:x®—y*ux®—y’:c

Product of Extremes = Product of Means

(x_y)zxc =I3—}’3 }{xE—ya

pd _pd wed g3
. _x3-y y

(x—y)?
¢ =(x? +xy +y)(x* + xy + y?)
(x + y)?, x2 — xy — 2y°
Let ¢ be the third proportional, T [m]
‘Ff'.— e
(x +9)% :x%2 —xy —2y%2 i x2 —xy —2y2: ¢ —— 'ﬂ};&;ﬁ ]
Product of Extremes = Product of Means B el

(x+y)2xc =x?—xy—2y*xx?—xy—2y?
_ (x®—xy-2y?)(x?-xy-2y?)
B (x+y)?

C



(vi)

Q. 2:

(ii)

(i)

_ (x2—2xy+xy-2y?)(x?-2xy+xy—-2y?)

c
(x+y)?
_ (xCe—29)4y(x—2y)) (x(x-2y)+y(x-2y))
- (x+y)2
(=20 (e +3))(Ce=2x) (x+3))
- (x+y)?
_ (x=2y)(x+y)(x-2y)(x+y)
- (x+y)?

=(x — 2y)(x — 2y)
p’-q*  p-q

p3+q3 p?-pq+q?
Let ¢ be the third proportional,
p°=q* . _p-q .. _ P-4
pi+q* p?-pq+q* p*-pq+q?
Product uf Extremes = Product of Means

; x c
+q —pq+q

—pq+q

Find a fourth proportional to

5,8,15
Let x be t BVEV!
:15:x

8 x15
x -
5
X =24

4x% 2x3,18x°
Let ¢ be the fourth proportional,
4x* : 2x3 ::18x° : ¢
Product of Extremes = Product of Means

4x* % c =2x3 x 18x°
c N 2x3 x18x°
- 4x*
_ 9x®
C = o
c =gy

15a°b®, 10a?b®, 21a*b?
Let ¢ be the fourth proportional,
15a°h® : 10a?h® :: 21a®b3 :
Product of Extremes = Product of Means
15a°bh® x ¢ =10a?b> x 21a®h?

(=3 'E'
Er.:,__hﬂ
Of.ajtads




(iv)

(v)

(vi)

(p®

Q. 3:

(i)

10a2bh® x21a3p3

O =

15a5h®
_ 2a*b® x 7a3b3
¢ - a5po
c - 14ﬂ2+3_5b5+3_5
c =14b*

x% —11x + 24, x — 3, 5x* — 40x3
Let ¢ be the fourth proportional,
x2—11x+24:x—3 = 5x*—40x%: ¢
Product of Extremes = Product of Means
x?=11x+24xc =x-—3 x5x*—40x3
x—3 %x5x*(x—8)

x2—-8x—3x+24
_ x-3 x5x7(x-8)

x{x 8)-3(x-8)

3(x—8)
(x-3)

p’+q°p*—q’p =
Let c be the fourt al,

P + q —pq+ *?
Product uf Extremes = Product of Means

—pq+q°
q+q*)

p3+q?

l': =

2 2.

W c _ (p—q)(mq)ﬁﬂ:—?
c _ (- (p*+q?)
T pieg
¢ =P —4q

(p? = q))@*+pa+4q°),p°>+q*,p° - q°
Let ¢ be the fourth proportional,

®P* =g )P* +pq+q*) :pP+q*=p’—q’:c
Product of Extremes = Product of Means

)P +pqg+q?) xc=p*+q* xp*—-¢q°

[P3 +q 3}&13 _qﬂ)

¢ - (p*—q=)(p*+pq+q*)
c _ +@)(»?-pa+a®) - (p* +rq+q?)
(p+q)(p—q)(p?+pg+qg?)

c  =p*-pq+q’ =13 'E'

Find a mean proportional between ~ E'r.:,__ b
Dfajlass
20, 45
Let x be the mean proportional,
20 :x 2 x:45

Product of means = Product of extremes

x° =20 X 45



(ii)

(iii)

(iv)

(i)

20x3y>, 5x7y
Let ¢ be the mean proportional,
20x3y5 i cc: 5x7y

Product of means = Product of extremes
c? =20x3y°> x 5x"y
c? =100x19y°
c = +10x°y3

15p*qr3, 135¢°r”
Let c be the mean proportional,
15p*qr® : c :: ¢ : 135g°17

Product of means = Product nf Extremes
X 135¢°r
4 6,-10
= +45p2 3 3

Product o

_y2 XY
I y | x+:l; B
Let ¢ be the mea
‘,F':"

_ - y){x+y)(x—

5, p, 45
S5:pup:45
Product of means = Product of extremes
p° =5 x 45
p° =225
p =+15
8, x,18
8:x:u:x:18 ~— 7
Product of means = Product of extremes
x? =8 x18
x? =144

X =+12

IEI'E




(i)

(iv)

12, 3p — 6, 27

Let c be the mean proportional,

12:3p—6

Product of means

3p—6:27
= Product of extremes

(Bp—6)% =12 x27
(3p—6)* =324
3p —6=+18
3p —6=18
3p =24
p =8
/,m—3,28

Let ¢ be the mean proportional,
7:m—3:m-—3:28

Product of mean t of extremes
(m—3

=196

(m — 3)*
m

m

-FOR

=17

3p — 6=—18
3p =-12
12 =—4




Exercise 3.4
For more educational resources visit

www.taleemcity.com
Provethata:b=c:d, if
4a+5b _4c+5d
4a—5b " 4c—5d

By componendo-dividendo
(4a+5b)+(4a—5b) _ (4c+5d)+(4c—5d)
(4a+5b)—(4a—5b) (4c+5d)—(4c—5d)
4a+5b+4a-5b _ 4c+5d+4c—>5d

4a+5b—4a+5b  4c+5d—4c+5d
g8a ac

100 10d

Multiplying by %

a

C
d

b
a:b
2a+9b
2a-=9b
By componendo-dividendo
(2a+9b)+(2a-9b) _

(2a+9b)—(2a—9b)
2a+9b+2a-9b

2049b—2a+9b  2c+9d—2c+9d
4a 4c

18
Multiplyin

ac*+bd*
act—bd? T e3—d3

By componendo-dividendo
(ac?+bd?)+(ac?-bd?) (c*+d?)+(c*~a?)
(ac?+bd2)—(ac2-bd2) (e3+d3)—(c3-d3)
ac*+bd*+ac’*-bd* c*+d*+c?-d?
acZ+bd2—ac2+bd2 c3+d3—c3+d3

2ac? _ 2¢?

2bd? 2d3

ac? o

paz a3

. d?

Multiplying by =

L _ C

b T d

a:b =c:d
a‘c+bd _ac*+bd*
a2c—b2d " ac?—pd?

By componendo-dividendo
(a?c+b?d)+(a?c-b%d) (aci+bd?)+(ac?-bd?)
(a2c+b2d)—(a2c—b2d) (ac?+bd2)-(aci—bd?)
a’*c+b*d+a’c—-b*d _ac®*+bd*+ac®—bd*
aZc+b2d—a’c+b2d ac?+bd?—ac?+bd?




2atc B 2ac?

2b2d  2bd?
alc _ac?
b2d bd?
. . bd
Multiplying by —
L
a _°
b d
a:b =c:d
a+qghb c+qd
(v) pa+qb _ pc+q

pa—gb - pc—qd
By componendo-dividendo
(pa+qb)+(pa—qb) _ (pc+qd)+(pc—qd)

(pa+qb)-(pa—qb) (pc+qd)-(pc—qd)
patqb+pa—-qb  pc+qd+pc—qd

pa+gb—pa+qb _pc+qd—pc+qd

2pa _2pc
2qb  2gd
pa _
= JOIN
Multiplying by >
a —_—
.. .FOR
a:b =da:
{Ui] a+b+c+d _ a—b+c—d
a+b—-c—d -
- MHBRE!LL
(a+b+c+d) G —b—=c+d)

(a+b+c+d)—(a+b—c—d) - (a—b+c—d)—(a=b—=c+d)
+d+a+b—c—d

2c+2d 2c—2d

a+b _ a—hb
c+dd o—d
a+b _c+d
a-—b ; c—d

By componendo-dividendo
(a+b)+(a—b) _ (e+d)+(c—d)

(a+b)—(a-b)  (c+d)—(c—d)
a+b+a—b _c+d+c-d
a+b—a+h T c+d—c+d
2a _2c
2b " 2d
() _ [
b T a
a:b =c:d
. 2a+3b+2c+3d _ 2a—-3b+2c-3d
(vii) 2a+3b-2c—3d  2a-3b—2c+3d

By componendo-dividendo
(2a+3b+2c+3d)+(2a+3b-2c-3d) _ (2a-3b+2c-3d)+(2a-3b-2c+3d)

(Ea+3b+2c+3d]—{2a+3h—2c—3d)'_{Ea—3b+2c—3d]—[2&—33—26+3d}
2a+3b+2c+3d+2a+3b—-2c—3d _2a—-3b+2c—-3d+2a-3b—-2c+3d

2a+3b+2c+3d-2a-3b+2c+3d - 2a-3b+2c—-3d-2a+3b+2c—-3d




(viii)

Q. 2:
(i)

4a+6b _ 4a—6b

4c+6d  4c—6d
4a+6b __4c+Ed

4a-6b  4c—6d
By componendo-dividendo
(4a+6b)+(4a—6b)

_ (4c+6d)+(4c—6d)

(4a+6b)—(4a-6b)

" (4c+6d)—(4c—6d)
4a+6b+4a—6b _ 4c+6d+4c—6d

4a+6b—4a+6b  4c+6d—4c+6d
8a _ 8¢
12b 12d
20 _ 2C
3b " 3d

Multiplying byg
Cl C
b T d
a: =c:d

b
a’+b*  ac+bd
e 1]
By componendo=div

(a?+b?)+(a?-b?) _(ac+bd)+(ac—bd)

(a?+b?)—(a?-b?) &
a’+b*+a*-b* ac

al+b2—a?+b? ac
202 2ac

Zh
a?

a:b =c:d

Using theorem of componendo-dividendo

. x+2 x+22
Find the value of =—= + i
x—-2y  x-2z
4yz .
X = (i)
y+2
From equation (i)
2y X 2z
X ==
YV+Z
X _ 2z
2y - Y+Z
By applying componendo-dividendo theorem
x+2y _ 2z+y+z
x=-2y 2z—-y-2
x+2 +3z .
y _yt3z (ii)
x=2y =y
From equation (i)
2y x 2z
X ==
V+Z
x _ 2y
2z y+z

By applying componendo-dividendo theorem

-MORE!!!
Multiplying bv;
_ &
: _ £

[=]E

E35E]
aé&;—
QHJ:

~TL




(ii)

x+22 _2y+y+z

x—2z  2y-y—z
x+2z Z+3
=22 (iii)
xX—22 V—Z
Adding equation (ii) and (iii)
x+2 xX+2z +3z Z+3
Yy _Y 4 23y
x=2v x—2z Z=y V—Z
+3z Z+3
__Y n y
y—z y-z
_z43y  y+3z
S y-z  y-z
_z+3y-y-3z
Y=z
_ 2y-2z
=5
_ 2(y-z)
==
) 10n
Find the value = P
n+p

_ 10np

From equation {IEB H
By applylnmnnﬁll l !thenrem
m+5n

2p+ +p
m—5n Ep n—p
_3p+n

m—5n
From equation (i)
Zn x5
m - P
n+p
m _ Zn
5p n+p

By applying componendo-dividendo theorem
m+5p  _ Zn+n+p

m-—5p _En—n—p
m+5p _ 3n+p

= i

Adding equation (ii) and (iii)
m+5n  m+5p  _ 3p+n | 3n+p
m-5n m-5p B p—-n + n—-p
_ ap+n + an+p
n-=p n-=p
_dn+p 3p+n
- n—p B n-—p
_3n+p-3p-n
= —
_in—-2p
= —




_2n-p)

n-p
=2
(iii) Find the value of *—= —I+Eb, if x = =22
x+6a x—6b a-b
_12ab .
X =, T (i)
From equation (i)
_6bax 2h
. "~ a-b
X _2b
6a a-b
By applying componendo-dividendo theorem
x+6a _ 2b+a-b
x—6a ~ 2b-a+b
x+6a _a+b
x—b6a 3b—a
x—6a 3 .
x+6a 1
From equation (i)
_bb x2a
By applwng cﬂmf u Bldendn theorem
x+6b 2a+a—b
-NUORE!!!
x+6b  _3a-b

(iii)

x—6b ii+b

Subtra
x=6a . x+6b _3b-a - 3a-hb
x+6a x—6b  a+b a+b
_3b-a 3a-b
" a+b a+b
—-4a+4b
a+b
_4(b-a)
a+b
' . Xx—3 x+3z . 3IVZ
(iv)]  Find the value of — ifx = 222
x+3y X=3Z Y=z
3vz _
. Ry (i)
From equation (i)
3y xz
x ==
V=2
X _ =
3y y—2
By applying componendo-dividendo theorem
x+3y _Z+y-z
x=3y __z-y+z
x+3y oy
x=3y -_Ez—y
xX-3 22— .
e

x+3y y



(v)

From equation (i)

¥ _ Izxy
y—

X _y

3z Y=z
By applying componendo-dividendo theorem

x+3z _ y+y-z

x—3z a V—=y+z

x+3z _2y-z

X—32 B Z

S
Subtracting equation (iii) from (ii)
x=3y x+3z _ 2z-y 2y-z
x+3y B xX—3z - V B Fid

_z(2z—y)-y(2y—z)

2(z%2-y?)

Find the value ofﬂiﬂ

HEN

By applying componendo-dividendo theorem

543p _2q+p-q

s—3p 2q—p+q

5+ap _ pt+q

5=3p 3q-p

5_3P __Eq-P_ “”
5+3p pP+q

From equation (i)

2p x 3
S _2px3q
P—q
2 T
3q P—q
By applying componendo-dividendo theorem
5+3qg _ Zp+p—q
s-3q  2p-p+q
543q _3p—q
5—3q B D+
5+3 3p-
a _3p-q_ (iii)
5—3q p+q

Adding equation (ii) and (iii)




(vi)

(wii)

5=3p
5+3p

5+3q
5—3q

_3q-p , 3p—q
p+q  p+q
_3q-p+3p—q

pt+q
_ 2p+2q

p+q
_2(ptq)
p+q
=2
(x=2)%=(x=4)*> 12
(x—2)2+(x—-4)2 13
(x—2)%—(x—4)*
(x=2)24+(x—4)°
(x=2)%—(x-4)*

Solve

(x=2)2+(x—4)=
By componendo-dividendo theorem
(x=2)2=(x—4)%+(x—
(x=2)%—(x—4)2—(x—

os- (2

Vxi42+Vx2=2
Solve =
Vx242-x2=2
Vx2424Vx2-2

VxZ+2-Vx2-2

_'12
T13
12
T13

=2

By componendo-dividendo theorem

Va2 424Vx2—24Vx242—Vx2-2
Va2 424Vx2=2—Vx24+24Vx2=-2
2Vx242
2Vx%-2
VxZ+2
VxZ=2
Taking square on b.s
x%42
x4-2
x% 42

241
2—-1
3

1

=3

=9
=9(x? —2)




x4 +2 =9x2 — 18
x?% — 9x? =—18 -2
—8x%2 =-20
2 _ 20
x - -8
x? =2
2
X =+ |2

If we check the given equation for this value the value doesn’t satisfy the equation so the given solution is

s.s=1{}
Jx3+ﬂp3—Jx3—p3__|1
Jx2+8p24x2-p2 3

extraneous. So,

(viii)

Solve

Jx2+8p2—/x2-p2

x° + 8p* =4(x

2 _I_ 8 2 _
x? — 4x? = —4p® — 8p*
—3x% =—-12p?
x? = 4p?
x = +2p
i (x+5)3-(x-3)3 13
() Solve a3y~ 14
(x+5)*-(x-3)° _ 13
(x+5)3+(x-3)3 14

By componendo-dividendo theorem

(x+5)7 —(x—3)*+(x+5)°+(x-3)°  13+14
(x+5)3—(x—3)3—(x+5)3—(x-3)  13-14
2(x+5)3 27
-2(x-3)3 T o1
(8 _ ~—7
(x=3)3
Taking cube root on b.s
X+5 B
— =
x+5 =3(x—3)

~TL

EE
[m] %




X
5.5 ={7}

JOIN
FOR
MORE!!! -l -
N— 7




Exercise 3.5
For more educational resources visit

www.taleemeity.com

If s varies directly as u? and inversely as v and s = 7 when u = 3, v = 2. Find the value of swhenu=6

and v = 10.

s oc u?

1
5 ol -
v

2

g = ku— TTmTmmm T [I}

L%

Puts=7,u=3,v=2

So, equation {l}dﬂi“
(i)
Putu=6andv -FAAHHGH (ii)
S
9

__14(36)

If w HEII‘IESM'? 3 HB gd% ah&'w =5 when
\ W & .’J.:' ?

WX Z

W = kxy?z -—----m- (i)
Putw=5,x=2,y=3,2=10

5= k(2)(3)*(10)

5 = k(180)
5
~ 180
b 1
" 36
So, equation (i) becomes
_ xy‘z .
w == - (ii)

Putx=4,y=7andz=3in equation (ii)

_4(7)%(3)

36 ~— u..__
49 EI".E.

s =—
3

If y varies directly as x® and inversely as z° and t, and y = 16 when x = 4, z = 2, t = 3. Find the value of y
whenx=2,z=3andt =4,
y o x3



Q. 4:

Q.5:

=k (i)

Z2t

Puty=16,x=4,z2=2,t=3

16 = k22
12
k=2x%16
G
k =3

So, equation (i) becomes

3x3

Y= (ii)

Putx=2,z=3 anlm “atmn (ii)

3(3)

y —

3
If u varies directly as x” and il'WEI"EEh\' as the proc

:sz

EEN
= =

Putu=2,x=8,y=/,2z=2
2 = k-2

7. 23

64
2 =k—

56

k=2x2
8

7

k=;

So, equation (i) becomes

7x? .
U= (ii)

Putx=6,y=3and z =2 in equation (ii)
_7(e)*
T 4(3)(2)3
_ 7(36)

12(8)

21
M

uﬂ__

IEI'E

If v varies directly as the product xf and inversely as 2> and v =27 when x = 7,y=6,z=7.Find the

value of vwhenx=6,y=2,z=3.
v o xy?




(i)
Putv=27,x=7,y=6,z2=7
3
27:k(?)(ﬁ)

?2

27 = | 218
7

kzixZ?'

216
7

k=1
8

So, equation (i) becomes
3
= 2 (ii)

gz2

Putx=6,y=2and z =3 in equation (ii)

JaiN

8(9)
WD:E
|
Putw=5 = HE B
£ — K

\ (3)3 ?

o227
k =135
So, equation (i) becomes
135 e
W= —- (ii)
Put u =6 in equation (ii)
_ 135
~ (6)?
_ 135
W= te

5

8




Exercise 3.6

For more educational resources visit

www.taleemeity.com

Q.1: Ifa:b=c:d,(a,b,c, d+0), then show that
4a-9b  4c-9d
4a+9b  4c+9d
as a:b=c:d
cl

c
Let E_E_k

Then a = bk andc = dk
4a—-9b _ 4c—-9d
4q4+9b  4c+9d

Putting the values
4(bk)—9b _ 4(dk)-9d
4(bk)+9b  4(dk)+9d
4bk—-9b _ 4dk-9d
4bk+9b

4
<= abIN

b(4k+9)

4k—9
4k+9  4k+9
LHS = .
N 6a—5b _ 6c—5d
(if) 6a+5bh  6c+5d

a:b=c:d

as
cl
Then a HEEN

6a—5b 6c—5d

a+5h - 6c+5d
Putting t

6(bk)—5b _ 6(dk)-5d
6(bk)+5b 6(dk)+5d
6bk-5b  6dk—5d

6bk+5b 6dk+5d
b(6k-5) _ d(6k—5)

b(6k+5) d(6k+5)

6k-5 _ 6k—5
6k+5  6k+5
LHS =RH.S
a a?+c?
(i) 3 T A b2+q2
as a:b=c:d
cl L
Let —=—-=k
b d [m] LR =]
Then a = bkandc = dk 'f%t%
b b2+d?

Putting the values
bk _ J(m}u(an}z
b

b2+d2




b2kZ+d2k?
e =

bZ+d?
_ [Kk2(b2+d?)
k _J b2 +d?
k =vk?
k =k
L.HS =R.H.S
a®+c®:b%+d® =a’c?: b3d’
a®+c® _ a’c?
b6+d6  b3d3
as a:b=c:d
cl I
Let o d k

Then a = bk andc = dk

Putting the value
(bE)E+(dk)®
b6 +db b

hOKO4+dO KO _ bPKaik®

b6 45 -
k& (b®+d®) B
b6+d5 - Bka
k© =k

pla + ;)MBHJEL' ' =a:c
pla+b)+gb

plegd)+qd c
L “=-=k

et I
b d

Then a = bkandc =dk
Putting the values

p(bk+b)+gb _ bk
p(dk+d)+qd  dk
blp(k+1)+q] _ bk
dlp(k+1)+ql ~ dk
b b
d T d
L.LHS =R.H.S
a? +b% i =gt
a+b c+d
a’+b?  c*+d?
a - 3
a+b c+d
as a:b=c:d
cl N
Let E = E ==

Then a = bkandc =dk
Putting the values



(bk)?+b? _ (dk)*+d?

(bk)3 T (ak)?
blk+b dk+d
b%k?+b* _ d*k*4d?
b3 k3 - d3k3
bk+b dk+d
b?(k?+1) _d*(k*+1)
b33 o dik?
bik+1) dik+1)
b?(k?+1) d?(k?+1)
bZk3 s
(k+1) (ke+1)

(k2+1) (k1+1)
I3 i3
(k+1) (k+1)
(k2+1)(k+1) ~(Kk2+1)(k+1)
K3 - K3
L HS =R.H. S
" a
(vii)
ab
a_ £
a—bhb d
a+b
b

as a:
Let E=£ nn
=d

Then a = bk and ¢

Puttmg;Me

bk

bk HEN
b d

b
(k-1) _ dlk-1)
= dik+1)
o]
k k
(k=1 _ (k=1
(k+1) (k+1)
k _ k
(k—1)(k+1) T (k=1 (k+1)
L.LHS =R.H.S
Q. 2: lfg = 5 = ?{a, b, c, d, e, f + 0), then show that
” a h az+cZ+e?
! b Al b2+d2+f2
ey ©
as Al
cl I e
Let i F =k

Then a=bk,c =dkande = fk
Putting the values

bk _[(bK)*+(dk)*+(fk)*

b \ b+d?+f*

I _|b2kZ4d2k24f2K2
\  bEHdE+f?



2ipd 2 2
I =Jk{b+d+f}

be+d%4f2
k =vVk?
k =k
L.H.S =R.H.S
{} ac+cetea [ace] -"3
! bd+df+fb bdf
a_ct_¢
as b i I
a_ £ _ ¢ _
Let E - 4 f k

Then a=bk,c=dkande = fk
Putting the values
bkdk+dkfk+fkbk bkdkfk] */3

bd+df+fb
k?(bd+df+fb) J 0
bd +df+f!1

(iii)

b
T“MM

Putting the values

bkdk  dkfk | fkbk  _ b%*k* = d*k* | f2k?
bd+df+fb _h=+.:12+f2
bdk?®  dfk*  fbk? _bEK*dfk® | fPRF
bd+df+fb -b2+d3+f3
k2 + k> +k? =k? + k? + k?
3k? = 3k?
k* =k*

L.HS =R.HS




Exercise 3.7
For more educational resources visit

www.taleemeity.com

Q. 1: The surface area A of a cube varies directly as the square of the length [ of an edge and A = 27 square
units when [ = 3 units.

Find (i) Awhen [ = 4 units (ii) l when A = 12 sq. units.
A o |?
A=kl? (i)
When A = 27 square units, [ = 3 units
(27) = k(3)*
(27) = k(9)
k=3
So equatinn (i) becomes
= 31°
(i) When ! =4 um:J 0 I “
— 3(
= 3(16)
A=48s
(ii) When A =12 sqF n

12 = 312
A

JMORE!

Q. 2: The surface areag:f asp ere varies directly as t

Mjhen S = 36m. 7

S=kré-—-——-—-

S=16nwhen r =2
(16m) = k(2)?
(16m) = k(4)

k =4

So equation (i) becomes
S = 4mr?

When § = 361 units
36w = 4mr?
ré=29
r=23

Q. 3: InHook’s law the force F applied to stretch a spring varies directly as the amount of elongation S|and 3
F=32lbwhenS =1.6in.Find (i)SwhenF =501b (i) Fwhen S = 0.8in. 7

F oS

F=32lb when §=1.6
(32) = k(1.6)



(i)

(ii)

Q. 4:

Q. 5:

o= 2%

1.6
k =20

So equation (i) becomes
F =208

When F = 50lb
50lb = 208
S=25in

When S = 0.8in
F = 20(0.8)
F=161b

The intensity | of light from a given source varies inversely as the square of the distance d from it. If
the intensity is 20 candlepower at a distance of 12ft. from the source, find the intensity at a point
8ft. from the snurce

| = 20 when d fﬂ n
(20) =

20 = ——

So equa |Mﬂ'rn E

2880

t
] =
When

EEEU

zﬂﬂn
| = —

64
| = 45cp

The pressure P in a body of fluid varies directly as the depth d. If the pressure exerted on the
bottom of a tank by a column of fluid 5ft. high is 2.25 Ib/sq. in, how deep must the fluid be to exert a
pressure of 9 |b/sq. in?

P < d
P = kd -—--—---—-- (i)
d = 5ft when P =2.251b/sq. in
2.25 = k(5)
22 o
5 P oy
k = 0.45 ~ > Fﬁ,.&_@__j

So equation (i) becomes
P = 0.45d
When P =9 |b/sq. in
9 = 0.45d




Q. 6:

Q.7:

Q. 8:

9

0.45
d= 20

Labour costs c varies jointly as the number of workers n and the average number of days d, if the
cost of 800 workers for 13 days is Rs. 286000, then find the labour cost of 600 workers for 18 days.
¢ < nd

c = Rs. 286000, n =800,d =13
286000 = k(800)(13)

286000

10400
k=275
So equation (i) becomes
¢ =27.5nd
When n =600, d
c= ZT%I“
c = 297000
The supporting | of a pillar varies as the

r of diameter 6 inc

How high a 4 inchllpi
dilr
C L — |
EEN

c = 63 tons, d = 6inch, | = 30feet

\“ _ k(6)* ?

square of its len

o — 83x900
1296
k = 43.75
So equation (i) becomes
_ 43.75d*
€c=—7;
When d = 4inch, c = 28 tons
4
28 — 41?52(4)
[
Iz _ 43.75(4)*
28
12 =400
[ = 20 feet

The time T required for an elevator to lift a weight varies jointly as the weight w and the lifting deptiy:
d varies inversely as the power p of the motor. If 25 sec. are required for a 4-hp motor-to lift-5(

through 40 ft, what power is required to lift 800 Ib, through 120 ft in 40 sec.?

T=25 sec., p = 4-hp, w = 500Ib, d = 40ft



k(500)(40)

25 =70
_ 25x4
500%40
k = 0.005
So equation (i) becomes
0.005wd
T =
p
When w = 800Ilb, d = 120ft, T = 40 sec.
40 = {I,{Iﬂsxiﬂﬂ}clzﬂ
0.005x800x120
- 40
p=12hp

Q. 9: The kinetic energy (K.E.) of a body varies jointly as the mass “m” of the body and the square of its
velocity “v”. If the kinetic energy is 4320 ft/Ib when the mass is 45 |b and the velocity is 24 ft/sec.

Determine the 30tuf a 3000 Ib automobile travelling 44 ft/sec.
K.E

K.E = kmp? -

K.E=4320 ft/lb, 4 f'[fEEE.
4320 =
4320

4535?6

MﬂHE!!!

ation [ ) becomes
2

K.E™= 6
When m = 3000lb, v = 44 ft/sec.
2
K E = (3000)(44)

K.E =500 x 1936
K.E = 968000 ft/lb




Exercise 4.1
For more educational resources visit

www.taleemcity.com
Resolve into partial fractions.
L oo S o e ()
multiplying by (x + 1)(x — 3) we get
7x—9 =A(x—=3)+B(x+1)......[ii)
put x = =1 in {ii)
7(-1)—9 =A(-1-3)+B(-1+1)
-7-=9 =A(—4)
—16 =-—4A4
A - 16
- JOIN
put x = 3in (ii)
7(3) —9 =A(3—-3)+B(3+1)

21—-9=
12 =
12

B =

g I

put the values in g
} i

7x—9
(x -3

2. i ————
multiplying by (x — 4)(x + 3) we get
x—11 =A(x+3)+B(x—4) ... (ii
put x = 4in (ii)
4—-11=A(4+3)+B(4—4)
-7  =A(7)
-7 =74
—7
- gl
A =—1
put x = —3 in (ii)
—3-11  =A(-3+3)+B(-3-4)
—14 =B(-7)
—14 =-7B ~—>7
-14
B ==
B =2

put the values in (i) we get

[=]

e
E.Eé,'___':."-

&

~TL




x-11 -1 2

(x—4)(x+3) T (x—4) + (x+3)
3. Ef_l =22 =2 e (i)
x<—1 (x—1)(x+1) (x—1) (x+1)
multiplying by (x — 1)(x + 1) we get
3x —1 =A(x+1)+B(x—1) ............ (ii)
put x = 1in (ii)
3(1)—1 =A(1+1)+B(1-1)
3—1 =4(2)
2 =24
A -z
2
A =1
put x = =1 in {(ii)
3(-1)—1 B(—1-1)
-3-1
—4
B =—
put the values in (i) we gf 0 H
3x-1
4. x242x— 3
(x
multiplying by
x—5 =A(x—1)+B(x+3) ...
put x = —3in (ii)
-3-5 =A(-3—-1)+ B(—3+3)
-8 =A(-3-1)
-8 =—44
A -
put x = 1in (ii)
1-5 =A(1—-1)+ B(1+3)
-4  =B(4)
—4  =4B
s -3
B =—1
put the values in (i) we get

x-5 2 + ~1
(x+3)(x—-1) C (x+3)  (x—1)




5. s ()
multiplying by (x — 1)(x + 2) we get
3x+3 =A(x+2)+B(x—1) .............. (ii)
put x = 1in (ii)
3(1)+3 =A(1+2)+B(1-1)
3+3 =A(3)
6 =3A
p oS
A =2
put x = =2 in {ii)
3(-2)+3 =A(-2+4+2)+B(—-2-1)
—-6+3 = B(-3)

_3 -
B
put the values in {|} we g
3x+3
(x—1)(x+2)

Tx=25
° (x—4)(x-3)
multiplying by (x Mg l ' '
7:1: - 25 X = 3)FBETD) i
putx =
?(4} — — 4
28 — 25 =A(1)
3 =A
A =3
put x = 3 in (ii)
7(3) — 25 =A(3—-3)+B(3—4)
21— 25 =B(-1)
—4 =—18
s
B =4
put the values in (i) we get
7x—25 _ 3 4
(x—4)(x—3) (x—4)  (x=3)
x242x+1 x242x+1 x242x+1 x+7 :
7. (x—2)(x+3) T X243x-2x-6  x2+x—6 =1+ xZ4x—p T (i)
sl L ... (i)
(x—2)(x+3) (x—2) (x+3)

multiplying by (x — 2)(x + 3) we get
x+7 =A(x+3)+B(x—2) ........... {iii)



put x = 2 in (iii)
2+7 =A(2+3)+B(2-2)

9 = A(5)
9 =54
9
A =
put x = —3in (iii)
—-3+7 =A(-3+3)+B(—-3-2)
4 = B(-5)
4 = —5B
B ==
-5
put the values in (ii) we get
x+7 _ 9 - 9
(x-2)(x+3) C5(x- +3)
put the value in (i) we ge
x?+2x+1 A U
(x—2)(x+3) a 5(x—2)  5(x+3)
6x*+5x%—7 Bx—4
3xe=2x-1 —-2x=1
3x2—-2x—1 0. &t C (x-1)  (3x+1)
multiplying by (x — 1)(3x + 1) we get
o .Efﬂ
put x = 1 in (iii) EEE
8(1) — 4 =A(3(1)+ 1) + B(
=A(3+ 1)
4
A =1
putx = —% in (iii)
1 1 1
8(-3)—4 =A(3(=3)+1)+8(-5-1)
8 1
SREEICR)
—8-12 :1-3
3 3 3 )
20 - _tp
3 3
-20 3
B =3 1
B =5
put the values in (ii) we get
8x—4 1 5
3x2-2x-1 C(x-1)  (3x+1)
put the value in (i) we get
6x*+5x%—7 5

=2x+34+—+

3x%-2x-1 (x—-1) (3x+1)




Exercise 4.2
For more educational resources visit

www.taleemcity.com
Resolve into partial fractions.
x*—3x+1 A B C .
1. e o toontoo SSRRR ()
multiplying by (x — 2)(x — 1)? we get
x?=3x+1 =Ax—-1)*+Bx—-1Dx=-2)+C(x—=2) ............. (ii)
x2=3x4+1 =A*=-2x+1)4+B(x*=-2x—x+2)+C(x—2)
x2=3x+1 =AG?*=-2x+1D)+Bx?=3x+2)+C(x—2) ............ {iii)
put x = 2 in (ii)
(2)2-3(2)+1 =AQ2-12+B2-1)2-2)+C2-2)

4-6+1 =A(1)?

.~ JOIN

put x = 1in (ii)
(1?2 -3(1) +1 B1-1)(1-2)+
2 FOR
(—1

Nuw cumpanngMﬂ ﬁﬁﬂ}ﬂ (ﬁ]
asw

-1+4+B =1
B =2
put the values in (i) we get
x%—3x+1 =1 2 1

(x-2)(x-1)2  (x-2) Q (x-1) + (x—1)2

¥E4+Tx+11 A B C

2. Grei: e T s Y o SURRPR | )

multiplying by (x + 3)(x + 2)? we get
X2+ 7x+11 =A(x+2)2+B(x+2)(x+3)+ C(x + 3) .coco.cee. (i)
x2+7x+11 =A(x*+4x+4) +B(x* +3x+2x + 6) + C(x + 3)
x4+ 7x+11=A(x*+4x+4)+B(x*+5x+6) + C(x + 3) ............. {iii)
put x = —3in (ii)
(-3)*+7(-3)+11=A4(-3+2)*+B(-3+2)(-3+3)+C(-3+3)
9—21+11 =A(-1)?
-1 =4
A =—1
put x = =2 in {(ii)
(=2 +7(-2)+11=A(-2+2)*+B(-2+2)(-2+3)+ C(—-2+3)




4—-14+11 =C(1)

1 =C(1)
1 =C
C =1

Now, comparing coefficients of equation (iii)
x% A+B =1

asA=-1
—-1+B =1
B =2
put the values in (i) we get
x44+7x+11 __—1 + 2 1
{x+3}[x+2}2 [x+3} [:t:+2} (:t:+2]|2
(x— 1}(x+2}3 (x 1) (x+2} (.'Jr:+2}2

multiplying by (x — 1)(x
(:n: +2)(x—1)+

=A(x*+4x+4)+B(x*—x+2

9 = D +B(x?*+x+6
putx =1 in{ii}
=A(1+2)*+B(1+2)(1-1)+

MﬂHE'"

9 =C(=2-1)
9 =C(=3)

9 = —3C

c =-3

Now, comparing coefficients of equation (iii)
x*; A+B =0

asA=1
1+B =0
B =—1
put the values in (i) we get
9 1 -1 -3
(x—1)(x+2)2 T (x—-1) t (x+2) + (x+2)2
x*+1 x*+1 x241
4. 2D =3 .z =x+ 1+ TEgE e
x%4+1 A
x3—x? {x 1) +_+_

multiplying by (x — 1)x? we get

X2+ 1=Ax*+Bx(x—1)+C(x = 1) cveunn...

(i)

.. (ii)

(iii)

e (i)

""-‘l-— %
IEI"'..‘E"' '




X2+ 1=Ax>+B(x*—-x)+Cx—=1) ... (iV)

put x = 1 in (iii)
(1?2 +1 =A(D*+B(DA-1D+C(1-1)
1+1 =A(1)?
2 =A
A =2
put x = 0in (iii)
(0)2+1 =A0)*+BO)(O0-1)+C(0-1)
1 =C(-1)
C =—1

Now, comparing coefficients of equation (iv)
x?; A+B =1
asA=2

2+B =1
B

put the values in {u} we get

X241
x3—x2 {x 1)
put this in (i) we get

x4

X2(x-1)
c 7x+4
(3x+2)(x+1 ‘J.l)z
multiplying by (3x + 2)(x + 1)* we get
4=A(x+1)* +
Tx +4=A(x*+2x+ 1)+ B(3x? + 3x

7x +4=A(x*+2x+ 1)+ B(3x%? + 5x

put x = —g in (i)

(- =a(3ea) +8(2(-2)+ )

244 =a(-2+ 1)

—14+12 —2+3

e (3E2)

-2

El =*“(§)

=2 1

3

A =—6

put x = —1 in (ii) ~——7

7(-1D)+4 =A(-1+1D*+BB-1D)+2)(-1-1)+CB(-1)+2)
—7+ 4 =C(—3+2)

-3  =C(-1)

-3 =—C

IEI'E

=T




C =3
Now, comparing coefficients of equation (iii)

x?; A+3B=0
asA=-6
—6+ 3B =0
3B =6
B =2
put the values in (i) we get
7x+4 __=6 2 3
(3x+2)(x+1)° (3x+2)  (x+1) (x+1)¢
6. T Com ot RO ()
multiplying by (x + 1)(x — 1)% we get
—A{x—1)2+B(:1:+1](:r—1]+£‘(x+1) .. (i)

D+Bx?-1)+C(x+1).. . [iii]
putx = —1in {ll}

-A(—l 1)2 4+ B(=1+ 1)(=1 —

put x = 1in (ii) Mun E!!l
(1 - 1)+

=C(1+1)
=C(2)

Now, comparing coefficients of equation (iii)
x* A4+B =0

as A= .
4
1
-+B =0
4
1
B ==3
put the values in (i) we get
1 1 -1 1
(x+1)(x—1)2 C 4(x+1) T 4(x—1) + 2(x—1)2
3x°+15x+16 3x%+15x+16 3x+4 .
/. (x+2)2 T x24+4x+4 =3+ x244x+4 T (i)
3x+4 A B (i)
x244x+4 T (x+2)  (x+2)2
multiplying by (x + 2)? we get
3x+4=Ax+2)+B ... (iii)
3x+4=A(x+2)+B ... (iv)

put x = —2in {iii)



3(=2)+4 =A(-2+2)+B

—6+4 =B
—2 =B
B =—2
Now, comparing coefficients of equation (iv)
X; A =3
put the values in (ii) we get
3x+4 __3 -2
x24+4x+4 (x+2)  (x+2)°
put this in (i) we get
3x%+15x+16 3 2
(x+2)2 =3+ (x+2) B (x+2)2
1 1 A B c :
(x2-1)(x+1) [x 1)(x+1)2 {::: 1) [x+1]| [I+1}2 e (i)
multiplying by (:t: — 1) (x
Jﬁlln(x —1DDx+1D)+Clx—1) ... (ii
1 1)+ B(x?—1) + € (s
putx = 1in (ii)
1 =fﬂﬂ B(1—1(1+1)+
1 = A2

=44

-MORE!!!
putx = —1 |n{||} HEE
~ :A(_l i 1) + 3(7—1 +

1 =C(=2)
1 =-2C
c ==

2

Now, comparing coefficients of equation (iii)
x*; A+B =0

:-:'45;151:l
4
~+B =0
4
B =—-
)
put the values in (i) we get
1 1 -1 -1

(x2—1)(x+1) ~ 4(x—1) + 4(x+1) T 2(x+1)2




Exercise 4.3
For more educational resources visit

www.taleemcity.com
Resolve into partial fractions.
L oes CTootem R ()
multiplying by (x + 3)(x? + 1) we get
3x — 11 =A(x?+ 1)+ Bx +c)(x+3) oo (i)
3x — 11 =A(x*+1)+B(x*+3x)+C(x +3)
3x — 11 =Ax*+ 1D +Bx*+3x)+C(x+3) ............. [iii)

put x = —3in (ii)
3(=3)—-11 =A((-3)*+ 1D+ (B(=3)+c)(-3+3)
-9 -11 =A9+ 1)

- S0IN

Now, comparing coefficients of equation (iii)

x%: A4+B =0
i F n

—-2+B
asB=2
C =
put the values in (i) we get
3x-11 -2 2x—3
(x+3)(x2+1)  (x+3)  (x2+1)
5 3x+7 A Bx+c
’ (x+3)(x2+1)  (x43)  (x2+1)
multiplying by (x + 3)(x? + 1) we get
3x + 7 =Ax*+ 1)+ Bx+c)x+3) ... (il)
3x +7 =A(x*+1)+B(x*+3x)+ C(x + 3)
3x +7 =A(x?+ 1)+ B(x*+3x) + C(x + 3) ............ {iii)

put x = —3in (ii)
3(-3)+7 =A(-3)?+D+B(=3)+)(-3+3)
—9+7 =A9+ 1)

-2 =104

A ==
5

Now, comparing coefficients of equation (iii)
x?%; A+B =0
as A = —_
5

""-‘l-— %
IEI"'..‘E"' '




o
B =-
5
X; 3B+(C=3
asE!—l
5
2+C =3
5
C =3 —--
C 15=3
5
C. _12

put the values in (i) we get

3x+7
(x+3)(x%+1) { +3
3 (x+1};x2+1} N
multiplying by (x + 1)(
1 r:)(x +1) ..
1 Mﬂ B E +x)+ C(x
1 B&®: x) + C(x
put x = in (ii)
w )(
—9+7 =A(1+1)
-2 =24
A =—1

Now, comparing coefficients of equation (iii)
x*: A4+B =0

asA=-1
—-14+B=0
B =1
X; B+C=0
asB=1
14+C =0
C =—1
put the values in (i) we get
1 _ A Bx+c
(x+1)(x2+1) T (x+1) 0 (x2+1)
-1 x—1
C(x+1)  (x2+41)

9x—7 A Bx+c i
(I+3}(IE+1) - (I+3} (IE'F]_) I | |




multiplying by (x + 3)(x? + 1) we get

Ox — 7 =AM+ 1)+ Bx+)x+3) ... il)
9x — 7 =A(x?+ 1)+ B(x*+3x)+C(x +3)
9x — 7 =A(x?>+ 1)+ B(x?+3x) + C(x + 3) .cooe.eee. (i)

put x = =3 in (ii)
9(-3)—7 =A((-3)*+1)+ (B(—3) +c)(—-3 + 3)

—27-7  =A0+1)
—34 =104
PRt

5
Now, comparing coefficients of equation (iii)
x%: A+B =0

-17

ESA:T

—-17
7 JOIN
B =

5

X; 3B+C=9

17
51 C=9

=+

C
C
C
put the values in (i
=17 17 —h
9x—7 = T Xt
(x+3)(x2+1)  (x+3)  (x2+1)
=17 17%—6
-5 5
(x+3) (x2+1)
=17 17x—6
© 5(x4+3)  5(x2+1)
5 3x+7 _ A Bx+c (i)
‘ (x+3)(x2+4) (x43)  (x2+4)
multiplying by (x 4+ 3)(x? + 4) we get
3x+7 =A(x*+4)+ Bx+c)x+3) ... {il)
3x + 7 =A(x*+4)+B(x*+3x)+ C(x + 3)
3x+7 =A(x?+4)+B(x*+3x) + C(x + 3) ............. {iii)

put x = —3in (ii)
3(-3)+7 =A((-3)*+4)+ (B(-3) +)(-3+3)

—9+7 =A(9+4)
-2 =134
A ==
13

Now, comparing coefficients of equation (iii)



put the values in (i) we g
3x+7
(x+3)}(x?+4) X+3 X

II

6.

(x+2)(x2+4
multiplying by (x

putx = —2in (ii)
(—2)* =A((=2)* +4) + (B(-2) + ¢o)(
=A(4+4)
=84
A ==

4
4

x?; A+B =1




put the values in (i) we get

SR
(x4+2)(x%+4) (x+2)  (x2+4)
1 x—2
(.1:-3) + {x3+1)
x-2
E{x+3] + 2(x2+1)
7 31 _ 1 __A Bx+c ()
x3+41 (x+1)(x2=x+1) (x+1) (x2=x+1)
multiplying by (x + 1)(x? — x + 1) we get
1 =A(x?—x+ 1D+ Bx+)(x+1) . (i)
1 =A(x*—x+1)+Bx*+x)+C(x+1)
1 =A(x*—x+ 1D +Bx*+x)+Clx+ 1) ............. (iii)
put x = =1 in (ii)
(—1)° )F D+ +BEED+(-1+1)
1
1

Now, comparing coeffic

Fsﬂ Htlun (iii)

x4 A+ B =0
asA-— "'
EEN

Const; A+C=1
as A=-
1
3 +C=1
c =1--
3
3-1
¢ =5
2
¢ =3
put the values in (i) we get
1 1 4
1 _ E —EI+E
¥3+1 (x+1) (x2—x+1)
1 =x+2
-2 3
T (x+1) + (x2-x+1)
1 + —x+2

- 3(x+1)  3(xE-x+1)



x24+1 xX2+1 A Bx+c

8. 341 (x+1){x2—x+1]: (x+1)  (x2=-x+1) - (i)
multiplying by (x + 1)(x? — x + 1) we get
x%+1 =A(x? —x+ 1D+ Bx+)(x+1) . (ii)
x%2+1 =A(x?—x+ 1D +BE*+x)+C(x+1)
x?+1 =Ax?—x+ 1D +BE*+x)+Clx+ 1) ............. (iii)

put x = —1in {ii)
(-1)?+1 =A(-1D)*-(-D+D+B-D+c)(-1+1

2 =A(1+1+1)
2 =34

2
1":1 =§

Now, comparing coefficients of equation (iii)
x%: A+B =1

put the values in (i) we get

enl o 9 b
2341 (x+1) (x2—x+1)
£ x+1

__3 5
(x+1) (x2—=x+1)

2 x+1

- 3(x+1)  3(xi—-x+1)




Exercise 4.4
For more educational resources visit

www.taleemcity.com
Resolve into partial fractions.
1 x* _ Ax+B Cx+D (i)
(x24+4)2 (x2+4)  (x244)2
multiplying by (x* + 4)? we get
x> =(Ax+B)(x*+4)+ (Cx + D) ..coovveee. (i)
x3 =Ax(x* +4)+B(x*+4)+Cx+D
x? =A(x3+4x) + B(x?* +4)+ Cx + D ............. (iii)
Now, comparing coefficients of equation (iii)
x3 A = 1
x?;
X; 4A + C = [}
o J OIN
4+ C = 0

C
const; 4B+ D = U Fon
asB=0
MQHE---

0+D

put the values in

[x2+=l-} (1'2+ Z
¥t 43xdiby 41 X+ Dx+
2. Y = + ” + e B
(x4+1)(x=+1) (x+1) (x2+1) (x2+4+1)

multiplying by (x + 1)(x? + 1)? we get
x*+3x24+x+1 =AM+ 1%+ (Bx+ O)(x* + Dix s
x*+3x2+x+1  =A*+2x2+ 1)+ (Bx + O)(x® + x?2 +x+1)+(ﬂx+E)(x+1)
x*+3x%+x+1 =AG*+2x°+ D)+ Bx(xP+x*+x+ D+ Cx3P+x+x+ 1)+ Dx(x+ 1)

+E(x+1)
x*+3x2+x+1 A+ 2x2+D+B*+ X3+ + )+ CP+xP+x+ 1) +D(x% +x)
FE(X + 1) e (i)

Put x = —1 in equation (ii)
(—D*+3(-1D%+ (—1) + 1= A((—1)* + 1)?
1+43—-1+4+1=A(1+1)°

4 = A(2)2

SN~—7
4 = 44
A =1

Now, comparing coefficients of equation (iii)
x*. A+B =1
AsA=1

5:3

reyc[u]




1+B =1

B =0
x3; B+C =0
AsB=0

0+C =0

C =0

x?;, 2A+B+C+D=3
AsA=1,B=0,C=0
240+0+4+D=3
2+D =3
D =1
X; B+C+D+E=1
AsB=0,C=0,D=1

0+0+1+E=
1+E
put the values in {l}we
xt4+3x%+x+1
(x+1)(x%+1)2

x40
+ G
x*43xf+x+1
{x+1)(x2+1 'l
3 +E
| (x+1}(x2+1 F WA )2
multiplying.by (x + 1)(x* + 1)* we get
x? =A(x*+2x*+ 1D+ Bx+ O3+ x+x+1
x? AP+ 2x2 4+ D+ Bx(x3 +x2 +x+ 1)+ C(
x? =AU+ 2x2+ 1D+ B+ 3 +x2 +x) + C(
Put x = —1 in equation {ii)
(1% =A((-1)* + 1)?
1 =A(1 + 1)2
1 =A(2)?
1 =44
A =2

4
Now, comparing coefficients of equation (iii)

x*; A+4+B =0
AsA=2

""-‘l-— %
IEI"'..‘E"' '




AsB=—-
4

—24+C=0
4
c =
4
x*: 2A4+B+C+D=1
1 1 1
AsA=,B=—- C==
1 1 1
E—;+;+D =1
1
E+D =1
D =1--
2
D ==

2

X; B+C+D+E—0

ASB-——E-—D IN
——+ + =+
_+E rnn

put the values in {|} we get

(x I:.ar.:3+1}2 {x+1} (x3+1}
1 —x+1

1F

x—1
-

(x4+1)(x24+1)

4 x? A Bx+C Dx+E

’ (x—=1)(x%+1)° T (x-1)  (x241)  (x2+41)2
multiplying by (x — 1)(x? + 1)? we get
x4 =A*+ 1)+ Bx+0O)(x*+ 1)(x— 1} + (Dx -
x* =A(x*+2x*+ 1)+ (Bx+ C)(x*> — x +x—1)+(Dx+E)(x—1)
x* =AM+ 2x*+ D)+ Bx(x* —x*+x-1D)+Cx* —x*+x—-1)+Dx(x—1)+E(x—1)
x? =Ax*+2x*+ 1) +Bx*"—x3+x*—x)+C(x°*—x*+x—-1)+D(x*—x)+ E(x—1) ... (iii)

Put x = 1 in equation (i)
(1D* =A1)*+1)?

1 =A(1 + 1)
1 = A(2)?
1 =44 S
1 ~ E“ w
A =2 =] %

Now, comparing coefficients of equation (iii)
x* A+B =0
AsA=-

4



B = —=
x*;, —B+4+C=0
AsB=—-
4
1
1+C =0
1
¢ =
x?. 244+4B-C+D=1
AsA=- B=—- C=—-
4 4 4
1 1 1
5'—';'+';'+'£? =1
4D =1
2

D =
D
—B'l-f.' D-l-E 0

X,

1

put the vajues in (i) we get

(x—1)(x%+1)2

2 1 —*—1 x+1
d =4 4 + 2
(x=1)(x*+1)? (x=1)  (x241)  (x2+1)2
x? 1 x+1 X+1
G-DGETDE 41 402D | 2t r )2
x4 x4
> (x2+2)2 xt+ax+4
By long division
x* -1 —4x*—4 _1 4x%+4
Tt rdxid =1+ araria =1 =g e

4x*+4  Ax+B Cx+D
(x24+2)2  (x242)  (x2+2)2
multiplying by (x? + 2)? we get

. (i)

4x% + 4 =(Ax+B)(x*+2)+ (Cx+ D)

4x% + 4 =(Ax +B)(x?+2)+ (Cx + D)

4x% + 4 =Ax(x?+2)+Bx*+2)+Cx+D

4x? + 4 =A(x*+2x) +B(x?+2)+Cx+D ...

Now, comparing coefficients of equation (iii)
x3: A =0




x?; B =4
X; 2A+C=0
AsA =0
0+C =0
C =0
const; 2B+ D=4
AsB=4
8+D=4
D=-—4
put the values in (ii) we get
4x*+4
(x2+2)2 (
4x°+4
(x2+2)2

put the values in (i) we g
4

X
(x2+2)2

¥2

(x241)2

By long division
5

6.

x
x¥42x+1
2x*+x _ Ax+B

(x

multiplying by
2x3 + x =(Ax+B)(x*+ 1)+ (Cx+ D)
2x3 + x =(Ax + B)(x*+ 1)+ (Cx + D)
2x3 + x =Ax(x*+ 1) +Bx*+1)+Cx+D
2x3 + x =AS +x)+Bx2+1)+Cx+D ...
Now, comparing coefficients of equation (iii)
x3; A =2
x?: B=0
X; A+C=1
As A =2

2+C =1

C =—1
const; B+ D=0
AsB=0

0+D=0

D=0
put the values in (ii) we get

2x3+x 2x+0 —x+0

(x2+1)2 S (x2+1)  (x2+1)2




2x +x _ 2x x

(x2+1)2 T (x2+1)  (x2+1)2
put the values in (i) we get

2xd+x -y — [ 2x x ]
(x2+1)2 - (x241)  (x2+1)2
2X X
(x2+1) (x2+1)2

=x —

JOIN
FOR
MORE!!!
N— 7




Q.1:

(i)

(i)

(iii)

(iv)

(i)

(ii)

(i)

(iv)

Exercise 5.1
For more educational resources visit

www.taleemcity.com
N = The set of natural numbers = [1, 2, 3, 4, ---}
W = The set of whole numbers = {0, 1, 2, 3, 4, ---}
Z = The set of all integers = (0, 1, +2, +3, ...}
E = The set of all even integers = [0, +2, +4, .-}
O = The set of all odd integers = {£1, £3, £5, -]
P = The set of prime numbers = {2, 3,5, 7. 11,13, 17, ---}

. m .
() = The set of all rational numbers = (x| x = —wwherem,ne Zand n#0)

Q" =The SEJGB I’t“nnﬂl numbers =

R = The set of all real numbers = 0 U

IfX={1,4,7, 9F0 n2.4, 59}
Then find:

XUY ={1,4,7,91 U {2, 45,09}
MORE(!

XxXnYy ={1L41, 8} -
={4,9}

YW
={1,2,4,5,7,9

YNnX ={2,4,59}n{1,4,7,9}
={4,9)}
If X = Set of prime numbers less tha
Y = Set of first 12 natural numbers,then find the following
X=1{2,3,5711,13,17}
Y =1{1,2,3,45,6,78,9,10,11,12}
XuY ={2,3,57,11,13,17} u{1,2,3,4,5,6,7,8,9,10,11, 12}
={1,2,3,4,5,6,7,8,9,10,11,12,13,17}

and

=Y U {13,17}
XNnY ={2,3,57,11,13,17} n{1,2,3,4,5,6,7,8,9,10, 11, 12}

-{2,3,5,7,11} El%@
YUX =(1,2,3,4,5,6,7,8,9,10,11,12} U {2,3,5,7,11,13,17} N Eliltl:

={1,2,3,4,5,6,7,8,9,10,11,12,13, 17}
=Y U {13,17)

YnX ={1,2,3,4,5,6,7,8,9,10,11,12} n {2,3,5,7,11, 13, 17}
={2,3,5,7, 11}



Q.3 If X=0,Y=Z" T= 07 thenfind:
X=1{}
Y ={1,2,34,5,..}
T=1{1,3,5,..}

(i) XuY ={1}u{1,23,45,..}
={1,2,3,4,5, ...}
=Y

(i) XuT ={}u{1,3,5,..}
={1,3,5,...}
=T

(i) YUuT ={1,23,4,5,. }u{l 3,5,...}
_{1 2,3,4,5,.

(iv) XnY -{]n{
={}

(v) XnT ={ }n{1,3,5,..}

={}
vij YnT ={123E0n135 3
={1,3,5, ..
1%

e Mﬂ:ﬂ:ﬁ
"8 < 25}
= {x|x EW A4 <x<
Find the uu

So,
U={4,5,6,....,25)
X ={11,13,17,19, 23}
Y ={4,5,6, ......., 17}
(i) Xuy)
Xuy) =U—-(XUY)
={4,5,6,......,25} — ({11,13,17,19,23} U {4,5,6, ... ..., 17}
={4,5,6,......,25} — {4,5,6, ... ..., 17,19, 23}
={18,20,21,22,24, 25}
(i) X' ny’
X'nY'=U-X)nU-Y)
= ({4,5,6, ......,25} — {11,13,17,19,23}) n ({4,5,6, ......, 25} — {4,5,6, ... ..., 17}) %.
={4,5,6,..,10,11,12,14,15,16,18,20,21,22, 24,25} n {18, 19, 20, 21,22, 23, 24,25} E'l"E’*
={18, 20,21, 22,24, 25}
(i)  Xny)

(XnY) =U—-(XnNnY)
={4,5,6, ......,25} — ({11,13,17,19,23} n {4,5, 6, ... ...., 17})



(iv)

Q. 5:

(i)

(ii)

Q. 6:

(i)

(it)

X' uy'
X'uy'

If
X—-Y

Y —X

A—B

B—-A

= {4,5,6, .. .., 25} — {11,13,17}

={4,5,6,...10,12,14,15,16,18,19, 20,..,25}

-(U=X)u (U —
= ({4,5,6, ... ...,25} — {11,13,17,19,23}) U ({4,5,6, ... ..., 25} —

Y)

{4,5,6, .......

,17})

={4,5,6,...,10,12,14,15,16, 18, 20, 21,22, 24,25} U {18,19, 20, 21, 22, 23, 24, 25}
={4,5,6,...10,12,14,15,16,18,19, 20,..,25}

X=1{2,46,..,20tand Y = {4,8,12, ...,
={2,4,6,..,20} — {4,8,12, ...,

={2,6,10,14, 18}

={4,8,12,...,24} — {2,4,6, ...,

- {24)

24}

20}

24} then find the following:

A = N and B = W then find the following:

A={1,28
_{0

={1,2,3,.. } 0,1,2, ...

={}
={0,1,2,

={0}




Exercise 5.2
For more educational resources visit
www.taleemcity.com

Q1 Ifx=1{1,35,7..,19},Y={0,2,4,6,..,20}andZ = {2,3,5,7,11,13,17,19,23},

Then find the following:

(i) Xuvz) ={1,3,57..,19}u({0,2,4,6,...,20} U {2,3,5,7,11,13,17,19,23})
={1,3,5,7,...,19} v {0,2,3,4,5,6,7,8,10,11,12,13,14,16,17, 18,19, 20, 23}
={0,1,2,3,4, ...,20,23}

(ii) (XuvYyvz =({1,3,5,7,..,19}u{0,2,4,6,...,20H) v {2,3,5,7,11,13,17,19, 23}
={0,1,3,4,....,20} v {2,3,5,7,11,13,17,19, 23}
={0,1,2,3,...,20,23}

(i) = Xn(¥nz) ={1,3,5,7,..,19}n({0,2,4,6,....,20} n{2,3,5,7,11,13,17,19, 23})

{ 9} n {2}

vy (XnY)nz %191n{0,2,4,6, ..

(v) Xulnz) = 19} U ({0,2,4,6, ..

{1 3,5,7,..,19} U {2}

’ (XWMBHEIW

HEN
({1,3,5,7,...,19} U {0,2,4,6, ....,20}) N

={[1123

719}
(vii) Xn(Y¥uz) ={1,3,57,.. 19}n({0246
={1,3,5,7,...,19} n {0, 2, 3, 4, 5, i
={3,5,7,11,13,17,19}
(viii (X nY)u (X nZ)=
({1,3,5,7,..,19}n{0,2,4,6, ....,20DH) U ({1,3,5,7,..,19}n {2,3,5,7,11,13,17,19, 23})
={ }u{3,57,11,13,17,19}
={3,5,7,11,13,17,19}
Q.2: |If A=1{1,273,456},B={2,4,6,8},C={1,4,8)}
Prove the following identities
(i) ANB =BNA
LHS=ANBE

= {11' 2.! 3r 41 5.! 6} N {2, 4‘, 6, 3}

={2,4,6)

R.H.S=BnA
={2,4,6,8}n{1,2,3,4,5,6)
={2,4,6)

(i)  AUB =BUA




L.H.S=AUB
={1,2,3,4,5,6} U{2,4,6,8)
={1,2,3,4,5,6,8)
R.H.S=BUA
={2,4,6,8}U{1,2,3,4,5,6)
={1,2,3,4,5,6,8)
(i) AN(BUC) =(ANB)U(ANC)
L.HS=An(BUC)
={1,2,3,4,5,6} n ({2,4,6,8} U {1,4,8))
={1,2,3,4,5,6}n{1,2,4,6,8)
={1,2,4,6}
R.H.S=(ANB)U(ANC)
=({1,2,3,4,5,6}n{2,4,6,8) U ({1,2,3,4,5,6} N {1,4,8)})

={2,4, 6}
={1,2,

ivi Au(BNC) =(AUB)N(AUC)

L.H.S =AU (B

={1,2,3,45 ,4,6,8} N {1,4,8})
—{123455 u{48}

46'8})n({1234

—{1234568}n{12,,

Q.3: If U=1{1,27345678910},4={1,3)5
then verify the De-Morgan’s Laws
i.e, (ANB)=A"UB' and
(AnB) =A"UB’
L.LHS=(AnB) =U-(ANB)
={1,2,3,4,5,6,7,8,9,10} — ({1,3,5,7,9} n {2,3,5,7})
={1,2,3,4,5,6,7,8,9,10} — {3,5,7}
={1,2,4,6,8,9,10}
R.HS=A"UB' =(U—-A)u (U —-B)
=({1,2,3,4,5,6,7,8,9,10} - {1,3,5,7,9) U ({1,2,3,4,5,6,7,8,9,10} — {2,3,5,7})

={2,4,6,8,10} U {1,4,6,8,9,10} S
={1,2,4,6,8,9,10} ﬁ!\t ﬁ,
So, L.H.S=R.H.S —7 |m&ErLE

Now

(AUB) =A"n B’

L.HS =(AuB)' =U—-(AUB)
={1,2,3,4,5,6,7,8,9,10} — ({1,3,5,7,9} u {2,3,5,7}



={1,2,3,4,5,6,7,8,9,10} — {1,2,3,5,7,9}
={4,6,8,10}
RHS=A'NPB =(U—-A)n (U - B)
=({1,2,3,4,5,6,7,8,9,10} — {1,3,5,7,9) n ({1,2,3,4,5,6,7,8,9,10} — {2,3,5,7})
={2,4,6,8,10} n{1,4,6,8,9,10}

={4,6,8,10}
So, L.H.S=R.H.S
Q.4: If U=1{1,23,....,20}, X ={1,3,7,9,15,18,20}, Y = {1,3,5, ......, 17},

then show that

(i) X-Y =XnY'

LHS=X-Y
={1,3,7,9,15,18,20} — {1, 3,5, ......,17}
={18, 20}

R.H.S=XnY'
= {11 3: ?! 91 15: ¥ 3, TTEILE 20} - {1, » § o s

={1,3,7,9,15,18,20} n {2,4,6, ....,18,19, 20}

= {18, 20}
So, L.H.S=R.H.S

(i) Y—-X =¥YnX

L.H.S :3[;1_3}(5 Mo ni I lslls,zn}
= {5, 11 1 =
R.H.S =

={1,3,5,..."™
={1,3,5,......,17}n {2,4,5,6,8,10,11,12,13,
={5,11,13,17)}

So, L.H.S=RHS

S E‘f@%




Exercise 5.3
For more educational resources visit

www.taleemcity.com

Q1 U= 1{1234...,10},A= {1,3,5,7,9}and B = {1,4,7,10},
Then verify the following questions.

(i) A—B =AnB'

LHS=A-B
={1,3,5,7,9} — {1,4,7,10}
={1,3,5,9}

R.HS=AnB'
={1,3,5,7,9}n ({1,2,3, ...... ,10} —{1,4,7,10})
={1,3,5,7,9}n{1,2,3,5,6,8,9}
={1,3,5,9}

So, L.H.S=R.H.SJOI“
(i) B—A=BnA

L.HS=B—A

={1,4,7,10} — {Fﬂ?ﬂ
={4,10}

R.HS=BnA

={1,4,7, M;BZBEHI (1,3,5,7,9)
={1,4,7, B8 =
= {4, 10}

So, LW

i) (AUB) =4

L.LH.S=(AuB) =U-(AUB)
={1,2,3,.....,10} — ({1,3,5,7,9} U {1, 4, 7, 10}
={1,2,3,.....,10} — {1,3,4,5,7,9, 10}
={2,6,8)

RHS=ANB  =U=4)nU~-B)
=({1,2,3,....,10} - {1,3,5,7,9) n ({1,2,3, ... ..., 10} — {1,4,7,10})
={2,4,6,8,10} N {2,3,5,6,8,9}
={2,6,8}

So, L.H.S=R.H.S

(iv) (AnB)=A"UB

L.HS=(AnB) =U-(ANB)
={1,2,3,......,10} — ({1,3,5,7,9} n {1,4,7,10})
={1,2,3, ..., 10} — {1, 7}
={2,3,4,5,6,8,9,10}

R.HS=AUB  =U-A)uU-B)
=({1,2,3,....,10} = {1,3,5,7,9D U ({1,2,3, ......, 10} = {1,4,7,10})

: reyc[u]
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So, L.HS=RHS

(v) (A—B)'=A"UB

LLHS=(A-B) =U-(A—-B)
={1,2,3,.....,10} — ({1,3,5,7,9} — {1,4,7,10})
={1,2,3,......,10} — {3,5,9}
={1,2,4,6,7,8,10}

RHS=A"UB =(U-A)UB
=({1,2,3,....,10} —{1,3,5,7,9) u {1,4,7,10}
={2,4,6,8,10} U {1,4,7,10}
={1,2,4,6,7,8,10}

So, L.HS=RH.S

(vi) (B—A)'=B'uU

L.HS=(B—-A) ‘
={1,2,3,.....,10} — ({1,4,7,10} — {1,3,5,7, 9}
={1,2,3,.
={1,2,3, 5 6,7, fon

R.H.S=B'UA =(U—-B)UA
=({1,2,3, '} {1,3,5,7,9
s M‘QR{I I
—{123,,,,, EEE

So, =R.H.S

Q.2 IfU = HW ) = 11,5,7,9}, |
Then verify the following questions.

(i) (AUB)UC=AU(BUC()

L.HS=(AuB)uUC

={2,4,6,8,10} U {2,3,5,6,8,9}
={2,3,4,5,6,8,9,10}

=({1,3,5,7,9} U {1,4,7,10}) U {1,5,8, 10}
-{1,3,4,5,7,9,10} U {1,5,8, 10}
={1,3,4,5,7,8,9, 10}

R.H.S=AU(BUC)

So,
(ii)
L.H.S

={1,3,5,7,9} U ({1,4,7,10} U {1,5,8,10})
={1,3,5,7,9} U {1,4,5,7,8,10}
={1,3,4,5,7,8,9,10}

LHS=RH.S

(AnNnB)NnC=An(BnC)

=(ANB)NC
=({1,3,5,7,9}n{1,4,7,10}) n {1,5, 8,10}
-{1,7}n{1,5,8,10}

={1}

RHS=An(BnC(C)

: reyc[u]
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={1,3,5,7,9} n ({1,4,7,10} n {1,5,8,10})
={1,3,5,7,9} n {1, 10}
={1}
So, L.H.S=R.H.S
(i) AUuBNC)=(AUB)N(AUC)
L.HS=AU(BnC)
={1,3,5,7,9} U ({1,4,7,10} n {1,5,8,10})
={1,3,5,7,9} u {1,10}
={1,3,5,7,9,10}
R.H.S=(AUB)N(AuUC)
=({1,3,5,7,9}u{1,4,7,10}) n ({1,3,5,7,9} U {1,5,8,10})
={1,3,4,5,7,9,10} n {1,3,5,7,8,9, 10}
={1,3,5,7,9,10}
iv) An(Bul)=(4A C)
L.HS=An(BUC)
={1,3,5,7,9} n ({1,4, 7, 10}u{1 5,8,10})
={1,3,5,7,9} n
={1,5,7}
RHS=(AnB)U(AnC)

=({1, 3,5, }

o (O RETTT

(1,57} HEE
Q.3 |If U = N, then verify De-Mor

U=1{1723m
A={}

B=1{23,57,.....}

(AnB)' =A"UB’

L.HS=(AnB) =U—-(ANB)
={1,2,3,......} - ({ }n{2,3,5,7, ........})
={1,2,3,........}—{ }
={1,2,3,........ }

R.HS=A"uB' =(U-A)u (U -B)
=({1,2,3,.......}—-{ hu({123,......}—{2,3,5,7, ........D)
={1,2,3,.......}U{1,4,6,8,9,10,12, ... ...}
={1,2,3,........}

So, LHS=RH.S

Now

(AUB)' =A'nB’

L.HS=(AUuB) =U-(AUB)
={1,2,3,.......}—({ }v{2,357......})

={1,2,3, ..} —{2,3,5,7, 000 .. }

EI'E.

s




={1,4,6,8,9,10,12, ... ...}

R.HS=A"NB' =(U—-A4)n (U -B)
(1,23, = DNUL23 e 3 ={2,3,5,7, D)
={1,2,3,.......}n{1,4,6,8,9,10,12, ... ..}
={1,4,6,8,9,10,12, ......}
L.H.S =R.H.S

So,

Q. 4:

(i)

fU= {1,2,3,4,....,10} ,A= {1,3,5,7,9}, B = {2,3,4,5, 8}, then prove the following
questions by Venn diagram:
A—-B=AnB

et 'l.i. h

[m] 7
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L
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B—A=BnA'

(ii)

CIE %% 5%

[8] %2 [m]]




(iii)

(AUB) =A'nB’

=
i

[m]
ok
a7

b
i
i 'I'-_ji-hEA

{0

e




(iv)

(AnNB) =A"UB’

=
i

[m]
ok
a7

b
i
i 'I'-_ji-hEA

{0

e




(A
—B)’—
= A
UB

(v)

-
3

_M__.H
S (8]




(B—A) =B UA

(vi)

LI %, 5%

(=] %55 [m]




Exercise 5.4
For more educational resources visit
www.taleemcity.com

Q.1: IfA= {ab},B = {c,d},thenfind A X Band B x A.
AXB ={a,b}x{cd}

={(a,c),(a,d), (b,c),(b,d)}
BxA ={c,d}x{a,b}

={(c,a),(c,b), (d,a),(d,b)}
Q.2: IfA= {0,2,4}, B= {—1,3},thenfindAXxB,BxA,AxA,BXB
AxB ={0,2,4} x{—-1,3}

= {(G, _1)1 (ﬂ', 3): (2! _1}1' (Zr 3): (4r —1), (4'1' 3)}
BxA ={—-1,3}x{0,2,4}

={(-1,0),(-1,2
AxA ={0,2,4} x{0, Jﬂjn
={(0,0),(0,2)

BxB ={-1,3} x{-1,
={(-1,-1), (-1

3
: aan i ﬂﬂ,(3j3)}
Q.3: Findaandb, if

(i) (a—4,b—-2)=(2,1)

from above nrdeM 70 ni '
b u
b =3

(ii) (2a+5,3)=(7,b—4)
from above ordered pair we have

0),(3,2),(3,4)}

2),(2,4),(4,0),#,

2a+5=7
2a =2
a =1
3 =bh—4
b—4 =3
b =7

(iii) (3—2a,b—1)=(a—-7,2b+5)
from above ordered pair we have

3—2a=a-—7
—Z2a—a ==7-=13 ~__ “‘-‘n,

Of-oplas-




Q.4: FindthesetsXandY,if X xY = {(a,a),(b,a),(c a),(d a)}
As we know first elements (domain) of ordered pairs are related to first set i.e. X and second elements (range)
of ordered pairs are related to Y. So,

X ={a,b,c, d}

Y ={a}

Q.5: IfX = {ab,c}andY = {d, e}, then find the number of elements in
(i) No. of ElementsinX =m=3

No. of ElementsinY =n =2

So,
No. of Elementsin X XY =mxXn
=3x2

(i) No. of ElementJ}oI N

No. of ElementsinY =n =2

So,
No. of Elementsin ¥ X

=2x3

(iii) No. of E|EM 0 H.E' ' '
HEEN

S0,

Nn.ufEIeNtsinXxX =mxm ?

=9




Exercise 5.5
For more educational resources visit

www.taleemcity.com

Q.1 IfL= {ab,c}, M= {3,4}, then find two binary relations of L X M and M X L.
LxM ={a,b,c}x{3, 4}
={(a,3),(a,4), (b,3),(b,4),(c,3),(c,4)}
MxL ={3,4} x{a, b, c}
={(3,a),(3,b), (3,¢),(4,a),(4,b),(4,c)}
R, ={(a3),(b4),(c3)}
R,  ={(a4),(b,3), (c4)}
Ry  ={(3B,a),(4a)}
R, ={(3,b),(4,b),(3,c), (40}

Q2: IfY={-212} n‘aﬂwn binary relations Y X Y. Also find their domain and range.
¥ 1 11 _Z)J (11 1}1 (lr 2 ’ ’

Y XY ={-2,1,2} x{
={(=2,-2), (-
R4 ={(-2,-2),(-2,1),(1,2),(2,2)}
DomR,={-2,1,2} = LFo h
Range R, ={-2,1, 2}
R, ={(-2,1),(1,1),(-2,2)} |
DomR, ={-2,1
e | 1111311,
Q.3: fL= {ab,clandL = {d,ef,g nd twie
i)  Lx
LxL ={ab,c}x{ab,
={(a,a),(a,b),(a,c),(b,a),(b,b),(b,c),(c,a),
R,  ={(a,a),(a,b)}
R,  ={(b,c) (cc)}
(ii) LxM
LxM ={a,b,c}x{def, g}
={(a,d), (a,e),(a,f),(a g),(b,d),(b,e), (b f), (b, g) (cd),(ce)(cf)(cg)}
Ry ={(a,d),(b,g)}
R, ={(af) (be)(cf)}
(iii) MxM
MxM={d,ef,g}x{def g}

={(d,d),(d,e),(d, f),(d,g).(e,d),(e,e), (e f) (e g) (f,d)(f.e)(f.f).(f. 9).(g.d),(g.e),(g.f) (g AT
R, ={(d,e),(d, f)} — > |E

R, ={(e,e),(f.).(g9.9)}

Q. 4: If set M has 5 elements, then find the number of binary relations in M.
No. of Elementsin M =m =5
No. of binary relations in M = 2™M*™Mm



- 25}:5

=225

Q.5: L= {x|]xE NAx<5},M= {x|x € PAx < 10}, then make the following relations from L to M.

Also write the domain and range of each relation.
So, we have from the question
L={123,4,5}
M =1{2,3,57}
LxM={1,2,3,4,5} x{2,3,5,7}
={(1,2),(1,3),(1,5),(1,7),(2,2),(2,3),(2,5),(2,7),(3,2),(3,3),(3,5),(3,7), (4, 2), (4,3), (4,5), (4, 7), (5,2), (5,3),(5,5), (5,7)}
() Ry ={Coy)ly <x}
={(3,2),(4,2),(5,2),(4,3),(5,3);
Dom R, ={3,4,5}
Range R, ={2,3}

i) Ry={(x.y)ly =an I “
={(2,2),(3,3),

DomR, ={2,3,5}

Range R, ={2,3,5}

(i)  Rs={(x,y)|x+P=
={(1,5),(3,3),(4,2)

DomR;={1,3,4 |
Range R; ={2,3 DBE"'
(iv) Ri={(x)y=x= EE

= ,(3,5),(5,7)} LB —— 0
DomR,={1,3, “ 7
Range R, ={3,7} #-.

Q. 6: Indicate relations, into function, one-one functian cﬂi in!:l

the
following. Also find their domain and range.
(i)  R={(1,1),(22),(33),(44)}
Dom R, =1{1,2,3,4}
Range R, ={1, 2,3, 4}
As, we know A relation becomes a function if
Domf = A
and
Every x € A appears in one and only one ordered pair in f.
So, the given relation is function. w5 ]
As, All distinct elements of A have distinct images in B so, the given relation is One-One. Eﬂi‘c“;
Also, every element of set B is an image of at least one element of set Ai.e. Range of f = B. SGW EEES

relation is also Onto function.

As, the given relation is One-One as well as Onto function so, it is bijective function.
(i)  R;={(1,2),(2,1),(3,4),(3,5)}




Dom R, ={1, 2,3}
Range R, ={1,2, 4,5}
As, we know A relation becomes a function if
Domf = A
and
Every x € A appears in one and only one ordered pairin f.
As, we can clearly see the 3 is repeated in 3™ and 4" ordered pair so the given relation is not a function, its
only a relation.
(i) Rz3={(b,a),(c,a),(d a)}
Dom Ry ={b,c,d}
Range R, = {a}
As, we know A relation becomes a function if
Domf = A

and
Every x € A ap only one ordered g%

So, the given relation is a function.

As, it doesn’t fulfill any ¢
PRt - ||

DomR,={1,2,3,4,5}

Range R, ={1,3

As, we know A re tﬂ“ Eﬂlfl:r' if
Domf = EEE
EvMﬁiered naj

So, the given relation is a function.
As,
It doesn’t fulfill condition of One-One.

ne-One, Onto or into

), (5,4)}

Every element of set B is an image of at least one element of set A. So, the given relation is an onto function.

(v)  Rs={(a,b),(b,a)(c,d), (de)}
Dom R: ={a, b, c,d}

Range R ={a, b, d, e}

As, we know A relation becomes a function if

Domf = A
and
Every x € A appears in one and only one ordered pairin f. E
So, the given relation is a function. E“%t":,
\-.._______..-7 Y+ |;l
As, Ofaplass

As, All distinct elements of A have distinct images in B so, the given relation is One-One.
It doesn’t fulfill condition of Onto function.
So, the given relation is a One-One function.

(vi)  Re=1(1,2),(2,3),(1,3),(3,4)}




Dom R, ={1, 2,3}
Range R = {2, 3, 4}
As, we know A relation becomes a function if
Domf = A
and
Every x € A appears in one and only one ordered pairin f.

As, we can clearly see the 1 is repeated in 1% and 3" ordered pair so the given relation is not a function, it’s

only a relation.

(vii)

S
R={ 3—1" ~—— 7
<%0
= F
> 3

R, ={(1,7), (3,J<0)| “
As, we know A relation
sﬂrﬁtﬂnages in B so

Dom R, ={1,3,5}
Range R, ={p,r, s}
bEDu nnctian if
ﬂmf =A
Every X € Mﬂ ﬂgrli 'nl one orderedp
As, All distinct ele
It doesn’t Il condition of Onto function.
So, the givW
(wiii)

={(1,¢),(3,a),(7,b)}
Dom Rg ={1,3,7}
Range Rg ={a, b, c}
As, we know A relation becomes a function if

Domf = A
and
Every x € A appears in one and only one ordered pairin f. 7

But Domf # A, So the given relation is not a function. it’s only a relation.

[=]
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Exercise 6.1

1. The following data shows the number of members in various families.
Construct frequency distribution. Also find cumulative frequencies.

911,4,5 6,8, 4,3,7,85,58,3,4912,8,9,10,6,7,7,11,4,4,8,4,3,2,7,9,
10,9,.7,6,9,5,7.

Solution:

Frequencyfigim number of family members.
umber Tally marks ol

6 ay

7 NN 6 17+6=23
8 HH 5 23+5 = 28
7 Ny 6 28+6=34
10 I 2 34+2 =136
1 I 2 36+2=38
12 | 1 38+1 =39

Total 39




2. The following data has been obtained after weighing 40 students of class
V. Make a frequency distribution taking class interval size as 5. Also find
the class boundaries and midpoints.

34, 26, 33, 32, 24, 21, 37, 40, 41, 28, 31, 33, 34, 37, 23, 27, 31, 31, 36, 29, 35, 36,
37, 38, 22, 27, 28, 29, 31, 35, 35, 40, 21, 32, 33, 27, 29, 30, 23.

Also make a less than cumulative frequency distribution. (Hint: Make classes
20-24,25-29....).

Solution:

Frequency Distribution

Class I.Imd li I “lally marks

20 - 24 +HHH |
25-29 HH HH .
30 B9 L]

i | ]

35-39

A =

Less than Cumulative Frequency Distribution

Class Frequency | Cumulative Class Cumulative

Boundaries i Frequency | Boundaries | Frequency
14.5-19.5 0 0 Less than 19.5 0
19.5-24.5 6 0+6=6 Less than 24.5 6
24.5-29.5 10 6+ 10=16 |Lessthan 29.5 16
29.5-34.5 12 16+ 12 =28 |Less than 34.5 28
34.5-39.5 9 28 + 9 =37 |Less than 39.5 37

39.5-44.5 3 37 + 3=40 |Less than 44.5 40




3. From the following data representing the salaries of 30 teachers of a
school. Make a frequency distribution taking class interval size of Rs.100,
450, 500, 550, 580, 670, 1200, 1150, 1120, 950, 1130, 1230, 890, 780, 760,
670, 880, 890, 1050, 980, 970, 1020, 1130, 1220, 760, 690, 710, 750, 1120,
760, 1240.

(Hint: Make classes 450-549, 550-4649,....).

Solution:

Class Limits Tally Marks Frequency

JOIN
__FOR

7

750 - 849

M
850 - 949
950 - 1049
1050 - 1149 E 5
1150 - 1249 E 5
Total = 30
~——7

Q4. The following data shows the daily load shedding duration in hours, in 30
localities of a certain city. Make a frequency distribution of the load shedding
duration taking 2 hours as class interval size and answer the following
questions.



6,12,5,7,3,3,6,102,14,11,12,8,6,8,9,7,11,6,9,12,13,10, 14,7, 6,10, 11,
14,12,

a) Find the most frequent load shedding hours?
b) Find the least load shedding intervals?
(Hint: Make classes 2-3,4-5,6-7....)

Solution:

Frequency Distribution Table

Class Limits Talley marks Frequency

(a) Find the most frequent load shedding hours.
6-7
(b) Find the least load shedding intervals.

4-5

showing weights of students in kg.



kNeIghis

Frequency / No. of students

20-24 5
25-29 8
30-34 13
35-39 22
40-44 15
45-49 10
50-54 8

JOIN

Solution:

F—ﬂﬂunduﬂes

£

24.5-29.

0 -34.5

34.5-39.5

39.5-44.5

44.5-49.5

49.5-54.5




Note:

ni
4
JLE S
I+
g 144
122=
|
X+
i ==
s
14

I

15

10

JOIN

N EEHTIEI T

Class Bowndancs { Weights)

/

40 - 44 42 15
45 - 49 47 10
50 - 54 52 8
55- 59 57 0




Two additional groups with same size of class interval are taken. One before
the very first group and second after the very last group. These two groups

will have frequency "“0"

Polyvgon

2= (37.22)

16 12195
204
% 1
2

Jo
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Measures of Central Tendency:

A specific value of the variable around which the maijority of the observations
tend to concentrate, this representative shows the tendency or behavior of
the distribution of the variable under study. This value is called average or the
central value. The measures or techniques that are used to determine this

central value are called Measures of Central Tendency.
The following measures of central tendency will be discussed in this section:
1. Arithmetic mean 2. Median

3. Mode 4. Geometric mean

5.Hﬂd:“|’“n 4. Quartile
Arithmetic Mirn n |
mmm:'ﬁ:;:‘; |

[-:::-I::-sew

Arithmetic mean of n observations = X

Computation of Arithmetic Mean

There are two types of data, ungrouped and grouped. We, therefore have

different methods to determine Mean for the two types of data.

~——7F

Ungrouped Data:

For ungrouped data we use three approaches to find mean. These are as

follows.

(i) Direct Method (By Definition)



The formula under this method is given by:

ZX _ Sum of all observation

X= -
n No. of observation

(ii) Indirect, Short Cut or Coding Methods

There are two approaches under Indirect Method. These are used to find
mean when data set consist of large values or large number of values. The
purpose is to simplify the computation of Mean. These approaches exist in

theory but are not used in practice as many Statistical software are available

now to hand ta. However, a student should have knowledge of
these two adﬂfﬂ? hese are:

() using an r Provisional mec
(ii) using a F:Em.enn and chang
Deviati i i itference of &
cons’rc:M ﬁm!l-t say,

D

jation from mean of X

X Y

(i) X=a+=2— (i) X = A+E—xh
n n

Where

Di = (- A), Als any assumed value of X called Assumed or Provisional mean.

(x -4)

u, =T, “h" is the class interval size for unequal intervals.

Grouped Data:




A data in the form of frequency distribution is called grouped data. For the
grouped data we define formulae under Direct and Indirect methods as given

below:

(a) Using Direct method

72X
X_Zf

Using Indirect method,

(i) T = a2 (i) T e ar e

dﬁ[’“ =
where 'X=x/' dendfe midpoint of a @
given and 'h' Flnsns interval size.
Median i B Soservation
d t into two equal partss 5 use
Median by using the followingformulae

Ungrouped data

Case-l:

When the number of observations is odd of a set of data aranged in order of
magnitude the median (middle most observation) is located by the formula

given below:

i
Median = size of ( n;— 1] observation

Case-2:




When the number of observations is even of a set of data arranged in order
of magnitude the median is the arithmetic mean of the two middle

observations. That is, median is average of
n n ’
—and| —+1
B (2 ] values.

1 1
Median = E[size of Gm + %rﬁ)nbsewatinn]

Grouped Data (Discrete)

The followmdﬂl“wolved in determining median for grouped datg
(discrete): D .I
(i) Make mg frequency col )

(i) Determine the median observati@n ‘

MORENL) -
GW

The following steps are involved in dete

(continuous):
(i) Determine class boundaries.
(ii) Make cumulative frequency column.

Determine the median class using cumulative frequency, i.e., the class

ik
containing [g} observation.

Use the formula:

Median = I+£{£—c}
fl12

Where



| = lower class boundary of the median class,
h = class interval size of the median class,
f = frequency of the median class,

¢ = cumulative frequency of the class preceding the median class.

Mode:

Mode is defined as the most frequent occurring observation in the data. It is

the observation that occur maximum number of times in given data. The
following formulcis to determine Mode:
(i) Ungro%!'i nd Discrete Grouped-e
Mode = t frequent observi
(i) Group ontinuous)
T llowi involved i
data: ﬂ ﬁ Tfie
HEBE
e Find the group the
Use the f

Modc:ﬂﬁ
2f,— -1

Where
! = lower class boundary of the modal class or group,

h = class interval size of the modal class,

fm = frequency of the modal class,
f, = frequency of the class preceding the modal class

fg = frequency of the class succeeding the modal class.

Geometric Mean:




Geometric mean of a variable X is the nth positive root of the product of the

X1, X2, X3,
rea , Xn Observations. In symbols we write,
G.M = [X1. X2. X3, vuuren. Xn) 10
The above formula can also be written by using logarithm.

For Ungrouped data

) Zlug){
GM= Antilog | =—
n

For GroupedJn I “

G.M = Anti log [

HENR
Harmonic mean refers to th
the I al of x

data,

And for grouped data

n

Iy

HM.=

Properties of Arithmetic Mean:

(i) Mean of avariable with similar observations say constant k is the
constant k itself.

(i) Mean is affected by change in origin.




(ii) Mean is affected by change in scale.

(iv) Sum of the deviations of the variable X from its mean is always zero.

Calculation of Weighted Mean and Moving Averages:
The Weighted Arithmetic Mean:

The relative importance of a number is called its weight. When numbers x1, X2,
... Xn are not equally important, we associate them with certain weights, wi,

W2, Wi, ... , Wn depending on the importance or significance.

—_WX WX, WX, wa

x“. Iuwn _ Zw
is called Theig ithmetic mean
Moving Averages:
Moving

Mﬁﬂﬁ'fl\!d as the sud
which a F & ®quence offc

]
W find 3-days movin e, Wi Mﬂfﬁ

dropping the first day and add the sucgeéding ¢ %J
i ! ]
average of each 3-days against the mid d clals. GCM

until all the days, beginning from first o he-le axhauste

Exercise 6.2

1. What do you understand by measures of central tendency?

Solution:

The specific value of the variable around which the majority of the

observations tend to concentrate is called the central tendency.



2. Define Arithmetic mean, Geomefric mean, Harmonic mean, mode and
median.

Solution:
(i) Arithmetic Means:

Mean is a measure that determines a value of the variable under study by

dividing the sum of all values of the variable by their number of observations.

Z

x _
“—(for ungrouped data ) and X = Zﬁr{fm grouped data)

(i) Geamehidtﬂi“

2 f

Geometric mean of a variable x is the at e
X1, X2, X3, ...... Frﬂﬂ:ﬁcn.
= (X% X% X3, ... X
M u H E HENR
{II“ Harmonic Means: 7
Harmoni evalle obta e

reciprocal of x;. Xz. Xa. ....... Xn Observatia

Z_

and, HM.=—" _ (for grouped data)

(iv) Mode:

The most repeated value in an observation is called its mode.

(v) Median:



Median is the middle most observation in an arranged data set. It divides the

data set into two equal parts.

3. Find arithmetic mean by direct method for the following set of data:
(i)12,14,17, 20, 24, 29, 35, 45.
(ii) 200, 225, 350, 375, 270, 320, 290.

Solution:

—_ X
(i) AM = X:Z— =12 +14 +17 +20+ 24+ 29+35+45

JOIN

8

(i) AM = T:m[“' 22543504375
: n 7
MORE!-
EEE

4. For each of the datain Q. No 3, com
method.

Solution:
(i) Take any constant say 24 and take deviations from it (24).

A=24




X D=X-A

12 12-24=-12
14 14-24=-10
17 17 -24=-7
20 20 -24=-4
24 24-24=0
29 29-24=5
35 35-24=11
45 45-24 =21
n=8 YD=4

(ii) Take any Eﬂ:u?u and take de
*~MORE!!
HEBE

) X ?
200 200 J270°F
225 225 B g s
350
375 375-270 =105
270 270-270=0
320 320-270 =50
290 290 -270 = 20
n=7 YD =140

E:A+ZD

B =2?D+$: 270+ 20=290



5. The marks obtained by students of class Xl in mathematics are given
below. Compute arithmetic mean by direct and indirect methods.

Classes / Groups Frequency
0-9 2
10-19 10
20 - 29
30-39
40 - 49
50 - 59

Solution: F 0 n

Direct Method:

10 - 14,

20 -29 24.5

30 -39 34.5

40 -49. 44.5 é 445 x 6=267.0
50 - 59 54.5 7 54.5 %7 =381.5
60 - 69 64.5 1 64.5x 1 =64.5

n=3,=40 |5,=1300

Indirect, short cut method:

Let A =34.5



Classes/| f Mid- D=X-A =D | fD f

groups point (x) 10 f[U) "0
0-9 2 4.5 4.5-34.5=-30 -3 -60 -6

10-19 | 10 145 |145-345=-20 -2 -200 -20
20-29 | 5 245 |[245-345=-10 -1 -50 -5
30-39 | ¢ 34.5 34.5-34.5=0 0 0 0
40-49 | 6 44.5 445-345=10 ] 60
50-59 | 7 54.5 545-345=20 2 140 14
60-69 | 1 64.5 64.5-34.5=30 3 30 3

6. The following data relates to the ageswelkchildiendin.a

mean age by direct and short-cut method taking any provisional mean.

(Hint. Take A = 8)

Class limits | Frequency
4-6 10
7-9 20
10-12 13
13-15 7
Total 50




Also Compute Geometric mean and Harmonic mean.

Solution:
Class Limits | Mid points (x) f fx
4-6 5 10 5x10=50
7-9 8 20 8x20=160
10-12 11 13 11 x13=143
13-15 14 7 14x7 =98
Total y =350 3 fx= 451

- S
Indirect, shnﬂFU nnd:
letA =11

HENR
Classes/
f [Mid-poi
ar
4-4 10 5 5-11
7-9 |20 8 8-11=-3 -| -60 -20
10-12 |13 11 1M1-11=0 0 0 0
13-15 | 7 14 14-11=3 ] 21 7
50 -99 -33
— — [
X:A+Z£ or X=A4A+ f( }xﬁ
2 2
=11—% =11—£x3
50 50
=11-1.98 :11—E
50

=9.02 =11-1.98=9.02



Geometric Mean:

We proceed as follows:

Class limits f Mid points x Log x flog x
4-6 10 a 0.69897 6.9897
7-9 20 8 0.90309 18.0618
10-12 13 11 1.04139 13.5380
13-15 7 14 1.14613 8.02291
¥ =350 v s log x=46.61248

10.- 12 13 11 13 _

13-15 7 14




7. The following data shows the number of children in various families. Find
mode and median.

9,11,4,5 6,8, 4,3,7,85,5,8,3,4912,89,10,6,7,7,11,4 4,8, 4,3,2,7,
9.10,9.7,6,9,5.

Solution:
Writing the observations in ascending order

2,3,3.3.4.4, 4,4, 4,4 5 5,5 5,6,6,6,7,7,7,7,7,8,8,8,8,8,9.999.99
10,10, 11, 11, 12.

Mode:

The most fre%cr“vaiion =9, 4
Median:
Number of Dfnﬁ =38

Therefore, median is the mean of 19th @

MORE!!!
B.Wihe .
number of heads when 5 coinf are tossed

X (number of Frequency (number of
heads) times)
1 3
2 8
3 5
4 3
5 1

Solution:

Mode:




The most frequent observation = 2

Median:

For median, we make cumulative frequency column.

= the class ¢

MORE

N——7

9. The following frequency distribution the

Compute mean, media

—J0IN—
[

Median FUﬂHDnmining (%J obse
20

b 4 Frequency Cumulative frequency
] 3 3
2 8 3+8=11
3 5 11+5=16
4 3 16+3=19
19+ 1 =20

tir
ontaining [?] obse

l'1li'ing (10)" obse

n, mode.

Class Intervals

Frequency

1-3

2

4-6

7-9

10-12

13-15

16-18

[ I e I Y I

19 -21




Solution:

Median:

o
Median class = the class containing [%) observation

Median class 1s 9.5=12.5

Here [=95,c=10,f=4h=3

Median =/ +i{
I

:‘?.5+i E—]l'.'_l :‘?.5+1
41 2 412

n

it

i
= the class containing [?] observation

= the class containing (1 1.5)rJEI observation

=95 +€:?.5+l.125 =10.625

Class f Mid fx Class Cumulative
Intervals Points (x) Boundaries frequency

1-3 2 2 4 0.5-3.5 2

4-6 3 5 15 3.5-6.5 2+3=5

7-9 5 8 40 6.5-9.5 5+5=10
10-12 4 11 44 9.5-12.5 10+4=14
13-15 b 14 84 125-15.5 14+6=20
16-18 ' 17 34 155-18.5 20+2=22
19-21 m_“




Mode:

Mcdc=i+£xh
2f,— S 1,

Here [=125,f =6.f=4,f,=2,h=3

s Mode=12.5+ x3=ll5+§x3:]2.5+]=13.5

10. A student obtained the following marks at a certain examination: English
73, Urdu 82, Mathematics 80, History 67 and Science 62.

(i) If the weﬂxamd these marks are £
is an appro t e mark?
(ii) What is mfﬂn mark if equal wé

Solution:

62x2=124
Y X =364 Y w=14 Y Xw = 1036
(E]X_—ZXW—@—M
Y w o 14




11. On a vacation trip a family bought 21.3 liters of petrol at 39.90 rupees per
liter, 18.7 liters at 42.90 rupees per liter, and 23.5 liters at 40.90 rupees per liter.
Find the mean price paid per liter.

Solution:

X w Xw
21.3 39.90 (21.3) (39.90) = 849.87
18.7 42.90 (21.3) (39.90) = 849.87
Qiig I II 40.90 (21.3) (39.90) = 849.87
Mean Pf @ 26105 =41.15 pﬂﬁ

1&_. alculate simple mnvlng?

-'l--

Years |2001|2002|2003 2004 200 I| i'“ L i|:l . I‘FI
Values | 102 | 108 | 130 | 140 E:.ﬁ}
Solution:

Years Value 3 - years 3 - years moving

2001 102 - -

2002 108 340 340/3=113.33

2003 130 378 378/3=126.00

2004 140 428 428/3 = 142.67

2005 158 478 478/3 = 159.33

2006 180 534 534/3=178.00




2007 196 586 586/3 =195.33
2008 210 626 626/3 = 208.67
2009 220 660 660/3 = 220.00
2010 230 - -

13. Determine graphically for the following data and check your answer by

using formulae.

(i) Median and Quartiles using cumulative frequency polygon.

(ii) Mode usin J Hlsfnlgrum
“Class Boundarie rm

Part (i)

Solution:

Class Boundaries

c.f

Less than 10

Less than 20

Less than 30

Less than 40

Less than 50

O~ |2 |Lh (b (D | ==

22




Less than &0 4 26
Less than 70 1 27

EI=2?

Cumulative Frequency Polygon:

Median class Qa class

ik 2? ih
Median class = (%} observation = [T] = [l 3.5]“ observation

Median = I+i{£—c}
f12

Here [=30,c=7,f=9h=10,n=27

Thus median x =3ﬂ+%(§—?’] =30+ %{%J =30+722=3722

To find Q,



i
we have to find 3(3] observation

th

th
Q, Class =3 (g] observation = 3[%] observation

=3(6.75)" observation =(20.25)" observation
Q, Class is 40-50.

Now Q, —I+j:(?:: c]

Here [=40,c=16 f—ﬁ.&:]ﬂ n=27

3"” 0(20.25-16)

s lﬂnﬂ
_4U+—{J5D4 8=47.08

Part (ii) "'
50|U|’|OI'IM u H E EEE

Histogram:




Frequency
o

Class Boundaries |
10-20 2
20-30 fi>5
30-40 fmn=>9
As the group (30 40-50 6 - 40) has the
mMaximum 50-40 4 frequency (9).
So, the modal 40-70 ] group is (30 — 40).

~——7F




£~ f,

Mode =]+ —"—"—x
2, -, 1,

h

Here 1=30,f =9,f =51 =6, h=10

9-5

2(9)-5-6
4x=10
18-11

=3[]+£
7

Mode =30+ 10

=30+

=30+5.71
Mode =35.71

The result is veF ﬁs“fhe value (35.7)
MORE!!!




Measures of Dispersion:

Statistically, Dispersion means the spread or scatterness of observations in a

data set. The spread or scatterness in a data set can be seen in two ways:

(i) The spread between two extreme observations in a data set.

(i) The spread of observations around an average say their arithmetic

mean.

The purpose of finding Dispersion is to study the behavior of each unit of

population around the average value. This also helps in comparing two sets of

data in more i
The measur Ir“sed to determi

in
a data set are called Measures of Dispels
We shall discr me important als
[I]RHHQMUHE--I
Jof

Wﬂon »
a data set. It is given by the fofrmula:
Range = Xmax- Xmin = Xm — Xo
where Xmax = Xm = the maximum, highest or largest observation.
XAmin = Xo= the minimum, lowest or smallest observation.

The formula to find range for grouped continuous data is given below:

Range = (Upper class boundary of last group) - (lower class boundary of first

group).

(ii) Variance:
Variance is defined as the mean of the squared deviations of i (i =1, 2, ......, n)

observations from their arithmetic mean. In symbols,




—2
X-X
Variance of}{:var(}{]:_gz :Z( ]
n

(iii) Standard Deviation:

Standard deviation is defined as the positive square root of mean of the
squared deviationsof Xi(i=1, 2, ...., n) observations from their arithmetic mean.

In symbols we write.

Standard Deviation of X =S.D(X)=S5=

JOIN
Computation e and Standard D :
We use the ftfjnxmulﬂe to complite c eyation
for Ungr, ';'3'1 Data.
WORE
W

The formula of Variance is given by:

Var(X)=§" =Z£—[ZE]I

n n

And Standard Deviation is given by:

sop-s- | ZX(2x]

Grouped Data:

The formula of Variance is given by:



And Standard Deviation is given by:

SD(X)=5= Efxl_[z;x]’]

M Xr \Xr

ll 0 I N Exercis

FoR  |L
e NORETIY = 1®
Dis :
M

Dispersion means the spread or scatte

dispersion we mean the extent to whichit

population are spread out, The main measures of dispersion are range,

variance and standard deviation.

2. How do you define measure of dispersion?
Solufion:

The measures that are used to defermine the degree or extent of variationin _,

a data set are called measure of dispersion.

3. Define Range, Standard deviation and Variance.



Solution:
Range:

Range measures the extent of variation between two extreme observations

of a data set. It is given by the formula:

Range = Xmax - Xmin

Range = (upper C. B of the last group) - (lower C. B of first group)
Variance:

The mean of the squared deviations of (i =1, 2, ...., n) observations from

their arithmeti

Variance = §° =

n XY

:_'5'2:_

weaNUIRE!!!

The itive square root

observations from their mean.

Z(x-f)z

Standard Deviation = 8§ =

4. The salaries of five teachers in Rupees are as follows.
11500, 12400, 15000, 14500, 14800.
Find Range and standard deviation.

Solution:




X = 11500, 12400, 15000, 14500, 14800
Here, Xmax = 15000, Xmin = 11500
Range = Xmax - Xmin

= 15000 - 11500 = 3500

¥-2X

n

_11500 + 12400 + 15000 + 14500 + 14800
5

ESEIJIJ 13640

" JOIN
i

Fﬂ "E'f'

14500 Ty 00 Ty

\*mn(-? e =k o 2 K
Ll

Z[X X _10052ﬁnnn 5

wa[]l[Ml'.] =1417.88

H
CHE R e
Sk

5.

a. Find the standard deviation "§" of each set of numbers:
(M 12,6,7,3,1510,18, 5
(i) 9,3,8,8,9,8,9, 18.

b. Calculate variance for the data: 10,8, 9,7, 5,12, 8, 4, 8, 2.




Solution:

(i)

X X-X (x-X)
12 2.5 6.25
2 3.5 12.25
7 2.5 6.25
3 6.5 42.25
15 5.5 30.25
10 0.5 0.25

’J_G_m 8.5 72.25

FQ’H ”

X=—=95

=2375=4.
(i)

0 (oo |0 |00 (oo |w [0 |3

D x=72 T(x-X) =120



X222

n b
—_—i 2
‘ X-X
SD=5§= Z[ ) = W
‘.i n .'J 8
=4J15 =3.87

b. Calculate variance for the data: 10,8, 9,7, 5, 12, 8, 6, 8, 2.
Solution:
(i)

n=10

T:ZI _B_qs

n 10

Z(x—f)'
n

68.5

=222 685 )
10 o |

Variance= 8" =

6. The length of 32 items are given below. Find the mean length and standard
deviation of the distribution.



|I.engfh P0-22 [23-25 |26-28 [29-31 |32-34

|I=r~<1-+r:|uer'n:::gulr 3 é 12 7 2
Solution:
cl f Mid-point fx Y_F [X—ff f{X—T)’
(x)
20-22 3 21 63 -6 36 108
23-25 6 24 144 -3 ? 54
26 - 28 12 27 324 0 0 0

7. For the following distribution of marks calculate Range.

Marks in Frequency/ (No of Students)
percentage
33 - 40 28
41 - 50 3
51 - 60 12
61-70 9
71-75 S




Solution:

Cl Class Boundaries f
33-40 32.5-40.5 28
41 - 50 40.5- 50.5 32
51-60 50.5-60.5 12
61-70 60.5-70.5 9
71-75 70.5-75.5 5

Here, Amax=75.5

Xmin = 32.5

o Q1N

=755-32.5

FOR




Exercise 7.1

For more educational resources visit

www.taleemeity.com

Things to know:

> X

0InNjoA3l T

1 revolution =2nrad
an

d

21 radian = 360° F 0 n
To get 1 radian divide by2mt

] 3607
1 radian

1 radian =MOHE"'
HEEE

To get 1 degree divide by 360

Q. 1: Locate the following angles:
(i) 30°

~TL

R E
. a%ﬁ;'
[m] %




10
(iii) 225
¥
ra
()"
|35°
180°
0

(vi) —=120°

(viii) —225°




(ii)

(iii)

(i)

(ii)

(iii)

(iv)

(v)

Q. 4:

Express the following sexagesimal measures of angles in decimal form.

o

45°30 =45 + (=
60
= 45° + 0.5
= 45.5°
ran "y (3% “
60°30'30" = 60° + (=)

3 H .0083
ﬂ'
125°922'50"

EEﬂﬂ

Fg}[ﬂﬁ? + 0.0139
Express the followin M’ 5" form.

47 369 B HIE
M @ exme0)”
=47° + 21" + 36"
_ ?ﬂ21f rr

125.45°  =47° + (.45 x 60)’
= 47° + 27"
= 4727’

—22.5° = =229 = (.5 X 60)’
+=222 =30’
= —22°30'

—67.58°  =—67° — (.58 X 60)’
= —67° — 348’
= —67° —34' — (.8 X 60)"
= —67° — 34’ — 48"
= —67°34'48"

315.18° =315 + (.18 x 60)’
= 315° 4+ 10.8'

=315° 4+ 10’ + (.8 x 60)"
=315° 4+ 10’ + 48"
=315°10'48"

Express the following angles into radians.




(i) 30°

(i)  60°
(i) 135
(iv)  225°
(v)  —150°
(vij —225°

(vii)

(viii)  315°

Q.5: Convert each of following to degrees.

. 3T 3 180

U -5 (5
= 3(45)
= 135°¢

.. 5m 5m (180

@ = -7 (%)
= 5(30)
=150°

Jm 7 180

(i) 3 -5 (=

=~ (45)



=157.5°

. 13m 13m 180
(iv) — =— ( )
16 16

= (45)
- 146.25°
v) 3 -3 (@)

T

- 171.8869°
. 180
(vi) 45 =45 (T
- 257.83°

=T ~7m (180
(vii) — =—(—)
8 8 \m

—7
=—(45)

= 157.5°
w -2 JON
=~ (45)
FOR
MORE!!!
HE N

m




Exercise 7.2
For more educational resources visit

www.taleemcity.com

Q. 1:

(i)

(ii)

Q. 2:

(i)

(ii)

Q. 3:

(i)

Find 8, when:

[l =2cm,r = 3.5cm

As we know

[ =r@
g =1
»
2
9 =E
8 =0.57rad
l=45m,r = 2.5m
As we know
o~ JOIN
o =-
»
4.5
0 =3
f =1.8rad
Find [, when:

[ =r
[ =(4.9)(m)
| =15.4cm
8 = 60°30', r = 15mm
o =(60+5) (%)
= (60 + 0.5) (=)
= (605) (555)
=1.0559rad
As we know
| =716
| =(15)(1.0559)
[ =15.84mm
Find r, when:

[=4cm, 0 = irudiun

As we know
[ =rf




(ii)

Q. 4:

Q.5:

Q. 6:

Q.7:
From figure, we have

NS
i
r =16cm

[ =52cm, 8 = 45°

6 =049 (55)
= 0.7854radian
As we know

[ =16
1
" =%
52
© 0.7854
r =66.21cm

In a circle of radi he length of an arc which subtends a central angle @ = 1. 5radian.
8 = 1.5rad, r
As we know .I
=1rQ | I
I = (12)(1. F 0 H ‘

=18m
In a circle r' 'stam:e travellg

makes 3. SM\Q\B
8 = 3.5revolutio T, =90

E = (1{]) (77)

| =220m +
What is the circular measure of the angle betwes e hands u*watch at 3 o'clock:
Full angle of a watch =21
Then,
Angle between two digits = i—z

Angle b/w the hands of watch = i;—j X 3
m
= E Tﬂd
What is the length of the arc APB?

) o
0 =90° =—,r=8cm ' e
2 .’ﬂ o S——7 | Ea=o MR
As we know iy [ElE
| =16 3
T
=@ (3)

[l =12.57cm




Q. 8: In acircle of radius 12cm, how long an arc subtends a central angle of 84°.
8 =84°, r =12cm

0 =60 ()

=1.4661radian
As we know
Area of Arc = %TEB
= % (12)%(1.4661)
=105.56cm?

Q. 9: Find the area of the sectors OPR.

EEN
Area of Arc  =~128
W
= 18.85¢m?
(b) 8 = 45°%, r = 20cm
6 =019 (55)
= (0.7854radian
As we know
Area of Arc = irzﬂ
- g(zu)z(o.?aﬂ)
=157.08cm?*
Q. 10: Find area of the sector inside a central angle of 20° in a circle of radius 7m.
8 =20°r=7m
0 =(20) (1an) ~_> ""'fl.%
= 0.3491radian Ll cplad
As we know
Area of Arc = %rzﬂ

- % (7)2(0.3491)



=8.55m?

Q. 11: Sehar is making a skirt. Each panel of this skirt is of the shape shown shaded in the diagram. How

much material (cloth) is required for each panel?

We have labeled the diggram/@s s nin figure.
So, shaded Area ABCD Area of Arc OCD — Area of A

As 0 is the same for bnt
= (BU)

=1. 3963?‘{1{11&?1

For Arc OCD, WEM 0 n; '
.é cm
Area of Ar& ?

- 3041.14cm?
For Arc OAB, we have
r =0A =10cm
Area of Arc OCD = %TEB
=~ (10)%(1.3963)
= 69.82cm”

Now from (i)

shaded Area ABCD = Area of Arc OCD - Area of Arc OAB
=3041.14 — 69.82
=2971.32cm?

Q. 12: Find the area of the sector with central angle of E radian in a circle of radius 10cm.

6 = E r = 10cm
As we know

Area of Arc = %rzﬁ

SN~—"7




=302 ()

=31.42cm?
Q. 13: The area of the sector with a central angle @ in a circle of radius 2m is 10 square meter. Find @ in
radians.
Area = 10m?, r = 2m
As we know
Area of Arc = %TES
10 = é (2)%6
10 =20 For more educational resources visit
0 = 5radians www.taleemcity.com

JOIN
FOR
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Exercise 7.3
For more educational resources visit

www.taleemeity.com

Things To know:

1. Angles in standard position:
A ,

..'ll -
3
)
ﬂ :I" e L
u - — X = —_— - |
0 o 0 f-"§ o

2. The Quadrants and Quadrantal Angles:
The x-axis and y-axis divides the plﬂ.nE in four regions, called quadrants, when they
intersect each other at e point of intersection is called orizin and is denoted

by 0.

Angles between 0° an are in the first quadrant.
Angles between 907 an i the second quadrant.
"Anyles between 180° the third quadrant,
Angles between 2707 the fourth quadrant.

An angle in standard position is said to lie in a quadg

terminal side Lie§ e, B, yand @ lie &
I and TV quad peelively mhgure 7.3.1.
Quadrantal An HE N

the terminal side of an angle in
antal angle ie, 90°

called a
quadrantal angle

o llr,r

¥

3. Trigonometric ratios and their reciprocals with the help of a unit circle:

There are six fundamental trigonomelric ratios called sine, cosine, tangent, cotangent,
secunt and cosecant, To define these functions we use circular approach which involves the
unit circle,

Lt @be a real number, which represents the radian
measure of an angle in standard position. Let P (x, ¥) be uny

point on the unit circle lying on terminal side of @ as shown
in the figure,

We define sine of & written as sin® and cosine of #
wrinen as cosd as:

sinﬂ=%={ =y sinf=vy

and :usﬂ:%:% = cosf=x




EP ¥
Lan ﬂnﬁ-i — I..EE-I l‘*m

ik

§inCe j".lil!lﬂ'llﬂ g=cosf = tanf =
X
0 y =0 =  col@="gp

ma-iunm and :nn-:ﬂnf', (y=0)
| —

“cos @ “sin &
Keciprocal [dentities
:.Inﬂl—“l_ﬂ of mﬂnal;i
I 1
:ﬂlﬂﬂm or ﬁﬂ-m#
' 1 Py =k Bt
mﬂ-m or cot ’nm#

Signs of trigonometric ratios in different Quadrants:

<indz> 0] I u g - lJ

caseed > 0 cosec = I”}

- ] _
casti < () st > (J

() Necl >

'r1.~”._i ‘:rfl
AEHI:

cosf) ~ 1)

.';-Jt.‘f:-' .
tan 3«

Ccol - k ‘

tang > U

b - ii

seef) =

1'. -

sing < U s~
> COSeCH <0 ) cosec{
o3 < 0 tang < u
soch < 0 cotf < (
Allied Angles:
sin(—0) = —sin® cos(—0) = cosBO
sin(90 — O) = cos® cos(90 — ©) = sinB
sin(90 + ©) = cosO sin(90 + 0) = —sindO
sin(180 — ©) = sin® cos(180 — ©) = —cosO

sin(180 + ©) = —sin® cos(180 + ©) = —cosO




Q. 1: Locate each of the following angles in standard position using protractor or fair free hand guess. Also
find a positive and negative angle coterminal with each given angle.
(i) 170°

Positive coterminal angle 360 + 170" = 530°
ncgative coterminal angle —190°

., Positive coterminal angle 60"
X0 | angle is ~300"
negative cotermuinal angle 1]

270°
(iii) -100°
"Tﬂ
IEUu “ ﬂ n.
100"

...{.]ﬂ"

(iv)  -500° ' ' '
"'H!I
EEE

v Positive coterminal o
neralive col |

-

mal angle 1s 2607
ninal angle 360" - | ()°

Bl h"——-

0"
Q. 2: Identify the closest quadrantal angles between

(i) 156°
156° lies between 90° and 180°.
(ii) 318°
318° lies between 270 and 360°.
(iii) 572°
572° lies between 540° and 630°.
(iv) -330°
-330° lies between -270° and -360°. i.e. quadrantal angles are 0° and 90°.
Q. 3: Write the closest quadrantal angles between which the angle lies. Write your answer in radian %.
measure. 2
0 = — e

3

T ,. T
3 lies between 0 and 3
I

(i) —

4



(iii)

(iv)

Q. 4:

(i)

(ii)

(iii)

(iv)

Q.5:

(i)

(ii)
(iii)
(iv)
(v)
(vi)

Q. 6:

(i)

(ii)

3m .. T
" lies between 2 and

=TT

4
=7 ,
o lies between 0 and —

—3m

4

T
2

-3 .. T
— lies between -3 and -

In which quadrant @ lie when
sinf > 0,tanf < 0
Quadrant Il

cosf < 0,sinf <0
Quadrant Il

secH > 0,sinf <0

Quadrant IV

cosf < 0, tanﬁdlﬂ I “
Quadrant Il
cosect > 0, cos

Quadrant | Ih H
sinf < 0,secf

Quadrant Il

oo RO RE|
HEN

cos(-150°)
-310°) = - sin310°

cot(-45°) = - cotd5
sec(-60°) = + sec60”

cosec(-137°) = - cosec137°

The given point P lies on the terminal side of 8.
(-2, 3)

We have x = —2 and y = 3, so @ lies in Quadrant Il.

r = Jx2 + y2
=V(=2)* + (3)?
VT
=+/13
Thus
sing =2=— ; cosec =12
r 13 3
_xX_2 _ Vi3
cosf =-=-= ; secd =—=
tand =£=-—3 ; cot@ =_E
x 2 3

'[—3, '4}

c ratios.

[=]

]
S
i

~TL

g




(iii)

Q. 7:

We have x = —3 and y = —4, so 0 lies in Quadrant Ill.

r =x% +y?
= V=37 + (972
=9 + 16
=+/25
=5

Thus

sing =%=2

r 5

x =3
cost =-=—
tant =22

x 3
(v2,1)

We have x = l’vﬂl N: @ lies in Quadrant II.
- J(ﬂ
- FOR
_X_

Thus

siné

co

I1

lll

-5
cosecH = -
5
sech = .
3
cotl = .

tant by
If cos8 = — and terminal arm of the angle B is i

trigonometric functions.

In any right triangle XYZ,

Also,

-2 X
cost == =;then,x =—2andr =3
1 -3
secf = = —
cosd 2

As we know

r? =x? + y?
3)?* =(-2)*+y’
9 =4 + y°
5  =y?
v :-|——\('§5.gr_y :\{'g
sinf —§=§
tanf =%=22
x 2

P(-245 )
r
Y
[
x
3
cosect = NG
cotd =2

il

IEI'E




Q.8: Iftanf = gand sin@ < 0, find the values of other trigonometric functions at 0.

In any right triangle XYZ, y
tant =§ =§then,y=4andx=3
Also,
cotd = m:‘[nE =§ x
As we know o 8
r2 =x2 4 y? ¥ z
re =(3)" + (@)’ P(3.4)
r? =9+ 16
r? =25
T =+5so,r =5

As, sinf < 0 and tanf > 0. So, the terminal arm of angle lies in Quadrant Ill.

sind =—%=d0|“ cﬂsecﬂ=
cos =—==2 ; sect
r 5
e of the angle is not i
and cosec@.
In any right triangle XYZ,
Also, HEE N

ch = =
sing
As sinf is nega ' .

therefore in this case @ is in Quadrant IV and cos@ will beé ngg
Now,

Q.9: Ifsind = ‘T; and

r2 =x2 + y?
(\/_) =x? 4 (=1)?
=x*+1
1 = x?
X =+1s0,x =1
sect =£=\E : tand =2="1=
1 X 1

Q. 10: If cosecO = E and sec@ > 0, find the remaining trigonometric functions.

In any right triangle XYZ,
cosecl == = ~ then, y=12andr =13
12y

Also, <

,I,A

1 12
cosec 13

As sinf > 0 in Quadrant | and Il and secf > 0 in Quadrant | and IV
therefore in this case @ is in Quadrant |.

sin@ =

P(5,12)

AN




Now,

r? =x% 4+ y*
(13)? =x? + (12)?

169 =x2+ 144

25 = x?
X =+55s0, x =5
X 5 13
cosfd =-=— : secd =—
ro 13 >
_y_12 . -2
tant =C= ; cotl >

Q. 11: Find the values of trigonometric functions at the indicated angle 8 in the right triangle.

(i) From figure we have

0R"
x=3andr=4

Mnnsl
IR <

Now,

'\ll

sinf

cost

tan®

W= = = |+ ‘*c:'.

Mﬁ““ﬂ%”

(ii) From figure we have
x=15,y=8andr =17

Now,
. 8 17
sinf =%X=— ; cosecl = —
roo17 8
x 15 17
cosf = —= ; secld = T
g 15
tanf =2=— ; cotd =—
x 15 8
(iii) From figure we have
x=3andr=7
Now,

r =:-1r:2+_‘;1.f2



(7)?* =(3)*+y*

#

!

49 =9 + y?
40 = y?
v = +2+/10 so, y=2+/10
sinf _Y 210

T 7
cosd =%=2

r 7

_y_2z10

tan =-=—

Q. 12: Find the values of the trigonometric functions. Do not use trigonometric tables or calculator.

JOTN®
OB
HI

We know Ngkﬂ' +0=0 ?
T
cot — = - =Co
4 4 i

(i) tan30°

We know that 2kmr + 6 = 6
tan30°

(ii) tan330°

We know that 2kmr + 6 = 60
tan330°

(iii)  sec330°

We know that 2km+ 6 = 6

~~ MORE
(iv) -

Eﬂt;

21T
(v) cos —

IMT—TT i
Cos 3 ==CDS(}I—-E)

. 27
(vi) cosec—

3m-m )
cosec 3 = fosec (ﬂ' — 5)

(vii) cos(—450°)
We know that 2kmr + 8 = 6

cot(—360° — 90°) = cos (2(—1):-: - ’—,D

(viii) tan(—9m)
We know that 2km+ 68 =6

tan(—8m — ) = tan(2(—4)m — m)

(ix) cos(=")
We know that 2km+ 6 = 6

cos (—n' + E) = CO0S (—ﬂ.’ + E)

7

cosect =
2410
7
secld =-
3
3
cotl = T

m
=C0S5—
2

= —tanm

m
= —C05—
6

[=]

oA
e

&

T




. AT
(x) Sin —

We know that 2km+ 68 =6
. T _ . T e E __1
sm(n'+g) —sm(ﬂr+g) = —sin— =—3
(xi) Eﬂt??ﬁ

We know that 2km + 68 = 6

T T T 1
cot(m+2)  =cot (m+%) = cot ™ - 2
(x) cos225°
We know that 2km+ 68 = 6
5 T m 1
EusT = COS (TE+:) = —cas; =5

' 0 I “ﬂl‘ more educational resources visit




Exercise 7.4
For more educational resources visit

Things To know:
cos’® +sin’0 =1
1+tan’0 = sec’
1+ cot’® = cosec’®

In Problems 1-6, simplify each expressions to a single trigonometric function.

.

sin“x
. 1:
Q costx
sinfx (sinx)z
cos2y  \cosx
= (tanx)?
=
Q.2: tanx sinx se
tanx sinx secx = tanx sinx
COs5X
= tan’x

tanx
o BE '
secx
H B
smx
\ = COoOsSX 7
Cﬂ.‘i’I

Q.4 1-cos’x

1 —cos’x  =cos®x + sin“x — cos*x
= sin’x
Q.5: sec’x—1
sec’x—1  =sec’x — (sec?x — tan®x)
= sec’x — sec’x + tan®x
= tan®x

Q.6: sin?x.cot’x

2 2 CDSZI

sin‘x.cot’x =sin’x.

sinx
= -I:'ﬂ.'_i' X

In problems 7-24, verify the identities.
Q.7: (1-sin8)(1 + sinf) = cos*x

L.H.S =(1—sin®)(1 + sinf)
=1 — sin®x
= cos’x

=R.H.S

reyc[u]

E-a =
[
I

[=]
5..;!




sinfB+cosf

Q. 8: =1+ tanb
cos@
sinfl+cos@
Ll Hl 5 — Eﬂsﬂ'

_ s5ing cosd

cosg cosd

=tant + 1
=R.H.S
Q.9: (tan® + cot@)tanb = sec*0

L.H.S - (“'“5' msﬂ) sind

cosf sin@ / cos@

(sinz f8+cos? B) sind

cossing cosf

(o)
- cos8 /) cost

= (secB)sech

Q. 10:

0) = secl — co
— sinﬂ)

sm-ﬂ'

cns&
8- smﬁ‘cﬂsﬂ

cosg

1—cos

cosd
1 cos®o

= secl — cosO
=R.H.S

sinB+cos® _ cos’@

Q. 11:

tanZf—1 sinfl—cos0
LHS 4 sinﬁ‘:msﬂ
tan<f-1
_ sinf+cosf
~ " sinZe
cos2f
sinf +cost

sin€@—-costp
cose8

_ (EDSE 9) ( sinf+cosf

si
1+cos6 ismﬂ{l msﬂ})
HE -

sin‘@-cos0

_ (CDSE 3) ( sinf+cosf
(sin@—cosd)(sinf+cosd)

cosf

sinf—cos@

=R.H.S

cost@

Q.12: + sinf = cosecO

sin

L.H.S

-':us 20

+ siné

sin#

)

""-‘l-— %
IEI"'..‘E"' '




B cos®@+sin<@

siné
1
a sinf

= cosect

=R.H.S
Q. 13: secO — cosO = tanfsinf
L.H.S = secl — cost

1
= — cos@
cosg

_ 1-cos?6
"~ cosB
_sin*@
" cosB
_ 5ind

cos@

= sin@
:3n . ﬁ"
sin%e
4+ cosB = sec
cos@

L.H.S - =
— 5

cosg

AREIN
Mun E HEEE
=R.H.S
Q. 15: ta cotl = secBOcosect
L.H.S

_ sing cosd

Q. 14:

cosg sinf
B sin®@+cos%@

cosfAsing
1

" cosfsind
= secl.cosect

=R.H.S
Q. 16: (tan®@ + cotB)(cosO + sinB) = secH + cosech
L.H.S = (tanf + cotB)(cosf + sinf)

_ (sinf + casﬂ) (Eﬂ.ﬁ'ﬂ + sinﬂ)

cosf sing

(sin‘B+cos?0

= ) (cosf + sinf)

.  cosfsinf

= (—2 )(cusﬁ + sinf)

\cosBsing

cost sinf

cos@sing cosAsing
1 1

sing cosg
cosect + secH

=R.H.S




Q. 17: sinB(tan@ + cot8) = sech

L.H.S

1+4cos@

Q. 18:

= (tané + cotB)sinb
(sinf cos@ .

= + — ) sinf
\cosf sinf
fsin@+costd

sing
. cosfsing )

(1 )sinﬂ

\cosHsiné
1

cosf
= secH

=R.H.S

sing
= 2cosect

sinf

L.H.S

1+cos@
_ 1+cos@

sing
1+cosd

singd

1+2cosB+cos0+sin?g

_W
6 (1¥¢o

2+2cosf

= 2cosec’@

1+sing

Q. 20:

1 1

- 1-cos@ 1+cosg
1+cosf@+1-cos6

- (1—cosf)(1+cosd)
2

" 1—cos28
_ s

" sin2@
= 2cosec’0
=R.H.§

1-sing

= 4tanfsect

1—5sinf@

L.H.S

1+sin@

_ 1+sinf 1—sinf

1-sinf  1+sinf
_ (1+sin@)*-(1-sinB)*

(1—sinf)(1+sind)

_ 1+sin®6+2sinf—1-sin“#+2sind

a 1—-5in2o
4s5inf

T 1-sin?@



_ 4sind

" cos?@
4s5infd

cosfB(cosf)
= 4tanbsect

=R.H.S
Q. 21: sin®@ = sinB — sinfbcos*0O
R.H.S = sinf — sinfcos*6
= sinf(1 — cos?8)
= sinf(sin®8)
= sin#
=L.H.S
Q. 22: cos*@ — sin*0 = cos*0 — sin’o
L.H.S = cos*@ — sin*6

= ( in“f)-
) (cos?0 + sin®@

= (cos?0 — sin*0)(1)

1+Ensﬂ' sing@
. 23: I 0 H
Q 1—r:+r.‘rsﬂ 1-cos8

L.H.5
(1-cosB)(1-cos8)
(1-cos2@
1—-cos6)?
Vsin28
J(l—casﬁ}z
_ sing
" 1—=cos@
=R.H.S
secl+1 _ secf+1
.23:
Q’ 3 sech— 1 tand
secH+1
L.H.
S secH—1

(secB+1)(secd+1)
(secd—1)(sech—1)

(sec8-1)
_ y/(secH+1)?

a J(ser:&+ 1)2

Vtan?g

seci+1
tant

=R.H.S§




Exercise 7.5
For more educational resources visit
www.taleemcity.com

Q. 1: Find the angle of elevation of the sun if a 6 feet man casts a 3.5 feet shadow.

From figure we
AB

tan® =
tanf =

tanf =
0 =
, SRR E I
Q. 2: meter shadow when the angel ¢

e
L
=
u
£
-

B

40 meter

From figure we have

tand =" E‘LE O
=— 3 A

tan25 = 0 ~——7 EEALE

X =40(tan25)

X = 40(0.4663)

X = 18.652 meter



Q. 3:
wall. Find the acute angle (angle of elevation) the ladder makes with the ground.

Q. 4:

A 20 feet long ladder is leaning against a wall. The bottom of the ladder is 5 feet from the base of the

B C
5 feet

From figure we have
g =BC
cost  =-—
cosh =—
20
cos8 =0.25
=75.52°

The base
diagonal

25 feet

From figure we have

AB
tanf = oe

13
tand = R
tanf =0.52
g = tan~1(0.52)
v =27.47°

d the height pf
h the base.

R

o= 13 feet
)




Q. 5:

Q. 6:

angle of 50° w far from the
descent? E‘r
q% EEE

A rocket is launched and climbs at a constant angle of 80°. Find the altitude of the rocket after it
ravels 5000 meter.

X meter

C

From figure we have

sing =

sin80 = pe—— 0 I “
X =5000(sin8

X =5000(0

X =4924.0

ﬂ& ﬂn attitude of 4000m wis

An aeroplane pll

o 4000 meters

X meters

From figure we have

AB

tanf = o

tan50 = 4(:1[:

N _ :nn;ﬂ

S T
1.1918 o

X = 3356.3 meters S Ok 2o




Q. 6: A guy wire (supporting wire) runs from the middle of a utility pole to the ground. The wire makes an
angle of 78.2° with the ground and touch the ground 3 meters from the base of the pole. Find the

height of the pole.
A

c 3 r

From figure we have

BC
tan78.2 = %

BC = |
: JREN
BC =14, EEN
Height ofypole =2BC =2(14.36) meters
Q.8: Aroa i atan a ppose that

How high above sea level are we?

From figure we have E-ﬂ. s
. BC ~ = |Wd3=!
sind =— :
AB
sinb.7 = E
X = 2(sin5.7)
X =2(0.0993)

X =0.199 miles



Q. 9: Atelevision antenna of 8 feet height is located on the top of a house. From a point on the ground the
angle of elevation to the top of the house is 17° and the angle of elevation to the top of the antenna

is 21.8°. find the height of the house.
&

w 8 feet O

X+8

X feet

* A

From figure we h
In AABD

tanfd =—

tanl7 = n H
_—— 0

mnl?

tan21.8 =

In AACD

tan®

x+E

AD = - (i
tan -
Comparing (i) and (ii)
x _ x+8
tanl7 B tan21.8
X . xX+8
0.3057 0.4

0.4x =0.3057(x + 8)
0.4x =0.3057x + 2.4456
0.4x — 0.3057x = 2.4456

0.0943x = 2.4456
2.4456
X =
0.0943
X =25.93feet




Q. 10: From an observation point, the angles of depression of two boats in line with this point are found to
30° and 45°. Find the distance between the two boats if the point of observation is 4000 feet high.

B

4000 feet

=

From figure we have

B J 0 I “
tand :E

4ﬂﬂﬂ

tan4s =
4ﬂﬂﬂ
AC = 4000
In AABD ' ' '
EEN

4000

tan30 =
{].5??4_ 000
x+4

0.5774(x + 4000) = 4000

0.5774x + 2309.6 = 4000
0.5774x = 4000 — 2309.6
0.5774x =1690.4

1690.4
X =
0.5774
X =2927.61feet




Q. 11: Two ships, which are in line with the base of a vertical cliff, are 120 meters apart. The angles of
depression from the top of the cliff to the ships are 30° and 45°, as shown in the diagram.
(a) Calculate the distance BC
(b) Calculate the height CD, of the cliff.

C
*

From figu
In ABCD

cD
ta = c
tan45zﬁv E
ch
1 =%

BC =CD
In AACD
cD

tanfd =—
AC

cD
tan30 =
BC+120

As, BC =CD So,
tan30 =

BC
BC+120

0.5774 = —2¢
BC+120

0.5774(BC + 120) = BC

0.5774BC + 69.288 = BC

0.5774BC — BC = —69.288
—0.4226BC = —69.288

~69.288
BC =
~0.4226

BC =169.93meters Also CD = 169.93 meters.




Q. 12: Suppose that we are standing on a bridge 30 feet above a river watching a log (piece of wood)
floating toward us. If the angle with the horizontal to the front of the log is 16.7° and angle with the

horizontal to the back of the log is 14°. How long is the log?
i o i bl e

(g rvpr

From figur, h
tanf =
BC

ta =20
BC =
tanlé.7
B =2
0.3
BC =100m
In AACD
tanf = L
AC
tanl4 = 30
x+BC
As, BC =100 So,
tanl4d = 30
x+100
0.2493 = —
x+100

0.2493(x + 100) = 30
0.2493x + 24.93 = 30
0.2493x = 30 — 24.93

0.2493x = 5.07
5.07
X =
0.2493

X = 20.33 meter

EE
[m] %

~TL
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1. Define the collinear and non-collinear points. (3 times) <> /L"a.LG:B(T/.'J:ILG;B(

Ans. Two or more points lying on the same d..l.lnq»hlbf -delub_f i/bhmtza..»tu
straight line are called collinear points - --lk"jwb(' LUt
otherwise they are called non collinear .

2. Define Acute Angle and represent it by figure. - &,-u’;.ﬁ,u /....é' /B/d__:l}ub

(5 time) (2018)
Ans. An angle that is less than 90° is called acute angle. - _ng.u{,slj:);’.n[f.;.%o in.',_AUL;*'

A
3. Define supplemﬂﬁln rm its figure. (1 time) (2016) -a.hd‘ ﬁ:l‘j’/_ﬂ/’d’;:bdf‘i’

Ans. The angles 180° are called

supplememar)F !
H ‘
%

v
4. What 1Muﬂﬂ£' ' '
Ans. A line ghtfafigle is called
endicular.
5. whatis i of thegriangle?

Ans. The point of concurrency of three angles
bisectors of triangle is called incentre.

6. Define square and represent it by figure.

Ans. A quadrilateral having four equal sides and ¥ 90 nbfnl/I/CLMUubZ u) ;ﬁ’;ﬁf
each angle is 90° is called square. "y ) Y
%0 50
3 3
90° %0

k]
7. Construct a triangle ABC when the lengths of

sides are 6 cm , 3 cm and 4 cm respectivély.

3
Chord length (dLJJ 71) = AB = 6cm
8. Define the vertices and represent it by figure. _é /;{L'G,J’ftﬂ,,lé_g ;JJD
(2 times)(2018) '

Ams. A point where two or more straight lines meet. e.g ;.rMJuugﬁfuup;. nin iz
A triangle has three vertices. -SLnJ 'Jd-;u:&ﬁ"[)?



9. Define isosceles triangle. -ZL:-!/TJ&UE Oigst
Ans. A triangle having two equal sides is called isosceles ..‘.-l‘—“ué OIgum el oind S et &
triangle. -Q-Jﬂr(

{ ...... 2016------

10. Define the right angle.  /./c# S, 115276 (4 times)(2018)
‘Ans: Anangle which isequalto90 °is called right angle.
LI NI 190 Jj_t;,J.ﬁ,_,,uLgr
11. Ina AABC ifa=17cm,b=15¢cm , ¢ =8cm Find mZA (2 times)(2018)
-g{/’?’ﬂ" mZA a=17cm, b=15cm , ¢ =8cm JABC..‘..-L*)?
Ans: a=17cm, b= 15cm , ¢ =8cm

J 0 I “ o{\&‘i ‘
L 4
Using, Dﬂhaﬂt D.B

a:.u[!u;f (R

BC )
Pumn

Ans: Let a=3cm :

a*=(3)" =9
Then b =(4)~ =16
¢ =(5)2 =25

accordingtogiven condition (. lﬁfﬁ.:.d.r"ﬁ%;

() =(3)" + (4

25=9+16
(c) =a*+b
soaccordlngto gwen measurement it is right angle triangle. ~ >
_:_..-lr‘d;l}l,.«"b..ff JWLUHV,O’BJ
13. Define Projection. (2 times)2018) a5

Ans: The projection of a given point on a line segment is the foot the perpendicular | drawn from
the point on that line segment.

AP\ A s Bl fie S

14. Ina AABC a=17cm, b=15cm, andc=8cm then find mZB
..g[/";"’ mZB M c=8cmsla=17cm, b=15cm, £ AABC /i



%)
Ans: -g 5
JT B
base mAB m<B = Cos™ (i)
cosB=———— _ cosB=1l = 17
hypotenuse - mBC

=61.9°
15. Whether the triangle with sides S5cm, 7cm, 8cm is acute, obtuse or right angled triangle.

S &l I N L s N s Iisleasl L 2 (Bt 1o SLUIL L L
Ans: Leta=5cm , b=7cm , ¢ = 8cm

Then a’ =(5)2 =25

b =(7) =49 = *=(8) =64
Accord ingot givcn condition i et weeJlel ....aﬂjf 1)
(5) = =25 +49 = 64 =74
But that 1“ “ not right ang!e tnangle Soitis an acute tnangle
16. Define obtuse angle. mes)(zolﬂ) s

Ans: Ananglet U han 90 and less than

nn E -
17. Definetriangle. u
close figure having three sides e angle i : ‘

18. Define zero dimension.

Ans: Projection of a vertical line segment CD on s of
zerodimension.
Cc
!D .
i
A B
( ...... 2018 )
19. Define zere dimension. s’ /:JG"U)‘

‘Ans. Zero dimension: The projection of line segment (D ona line segment AB is the portion
EF of latter intercepted between foots of the perpendicular drawn  from C & D.Howevep
projection of a vertical line segment (D on a line segment 47 is a point on ‘AB Which is

zerodimension.

ii.  Sides of triangle are 8cm, 15¢cm & 17c¢cm wherever it is acute angle, abtuse angle or
rightangle triangle.

~BUINE &L s 2FG L slin” sl inde Ll Ut 1T sl 15 S WAL 2>

Ans. By phythagorastheorem & s,(f s (6.t
c=2+p = (UND2=(52+@F = 289=225+64 =  289=289
Itis right triangle B W Py WA
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1. A complete circle is divided into : (9 times)(2017) q..ryl_f("i. 4_:«1}#
(a) 90° (b) 180° (c) 270° (d) 360°
2. The symbol for a triangle is denoted by : (10 times)(2018) :q_c/w.d_ﬁi./'}ll;fdfﬁ
(A) £ (B) A ©) L (D) ®
3. Radiiofacircleare: (7 times)(2018) ‘Sl S
(A) allequal (B) double of the diametr (C) allun-equal (D) half of any chord
LV Ve B Arfev 25 nsls’
4. Through how many non-collinear points a circle can pass : -'q.bﬂ:'—}ﬁd“ /'.’ Zoss

(6 times) (2018)

(a) one two » (©) three uﬁ; (d) none of these
5. A chord passi the centre of a circle is ::,‘.-t'lif)ﬂllx';fc.f/.f_a_.}l.’

called : (6 times)(2018)
(a) radius s (b)  diameter &

6. The distanc t of the cu’cle to its
is called : i

radius (1 (b)  diameter /”

%. ln thMME:! '1:3 is called :

(a) anarc (J ;L{l (b) asecant L:‘Cf’ o)
8. In the circular figure AOB is called :

(a) an arc (J ;’:.{f (b) asecant bd’ F (o) a chord }s..l_.'i (d) diameter )5
9. The circular region bounded by two q.l-'ﬂé_:ﬂ:ﬂ/rc.ur i.'n’h"ﬁub;lurlmmjmb’c.ﬂ:
radii and the corresponding arc is called

(3 times)(2018)
(a) Circumference of (b) Sector of acircle (c) diameter ofacircle (d) segment of a circle
acircle {7 P77} 0 /s
LS P .
------ 2017
10. Locus of a point in a plane equidistant from a u.n.;}_‘ Gzlzc-ﬁuf.‘v‘!.:{ﬂﬁrﬁﬁdﬁ*
fixed point is called: (2 times)(2018) _q_mf
(a) Radius 1 (b) Circle »51s (¢) Circumference b#' (d) Diameter &
| =\I2
1 2 3 4 5 6 7 8 9 10

D B A C B A | A D B B
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1.  What is diameter of a circle? (8 times)(2018) ?4.:[/9(:./5&5}':
Ans. The chord passing through centre of circle is . s
3 8 = ‘@‘-9 E‘Ik(}"ﬁ Ubé...ary:'—}gfﬁg. )

called diameter. Here AB is diameter of circle

2. Differentiate between a sector and a segment -;éuw/iﬂ.d-"w’é&-f '-"-.f'
of a circle. (6 times)(2018)

Ans. A sector of a circle is the Area bounded by two radii 9L sl B )

and the arc intercepted betweenthem e.g. AOB is sector. q..tllf/’é (72 .?b.s":kl:zl/f:.

A segmendzul uded by an arc and a
g i

3. Defin !I imes)(2018)
Ans. nBaE int P in plane

which is always equldzszance fro e fixed

4. Differentiate between a chord and the
diameter of a circle . (3 times)(2016)
Ans. The straight line joining any two points of
the circumference is called a chord . A chord

passing through the centre of the circle is

called the diameter.
5. Differentiate between the following terms and -l’-*@lf@'#'&'uba)uﬁ:bﬂbuj@”

illustrate them by dagrams. -é«:ﬁ%del
A chord and an arc of a circle (1 time }(2016)

Ans. Anarc ACB of a circle is any portion of its -G‘-BHJ s ACBU‘LQS’L{L;.}!,
circumfernce A chord AKB of a circle is a .ﬁAKBB}E"UhLM]’ﬁ»LﬂQ:{%
straight line joining any two points on the -&-tn s
circum ference of a circle .

&
6. Differenatiate between the circumference and -&;;;,JMJ)’»QL;.}Q

arc of a circle (5 times)(2018)



Ans. The boundry traced by moving point P is called B -AY A VARSI
circumference of the circle and part of the

circumference is called an arc of the circle. ;.t'lk(u' E.ﬁugfh{.’:a_}b
ACB is Arc
7. Define circum circle. (11 time) (2018) A
Ans. A circle which passes through three ntzf:..ufurbufﬁwﬁoﬂxul
vertices of triangle is called circum circle. - Es a2
8. Differentiate between chord and diameter of a circle. -é JISRIL sl e k]
(2 times)(2018)
Ans, A line joining any two points of circle is called chord. -‘G.Jlkf}rz.uﬂﬁ;s:é‘. R
A line which passes through center of circle is called Jﬂfﬁa.;fc.ﬂ}ﬁa.}bﬂ J Yol

diameter. =
9.  Write thl“d the area of a circle i -é-! 3,60 715
Ans. :
10. Differentiat escribed and circumscrib D : 4
Ans. A circle vaHIEmc side of triangle : : : 2
TO S e A .

externally and two produced side internally is

call i i I
Ac Er'nlh'hree vertices 0 sk o SV
, mmm
triangle is called circum circle. ¥
hat are you meant by radial t? g ‘
Ans A lin center tgfany point o i j ; ] =
m

circle is called radial segment.

12. In the adjacent circular figure with certre O and Fa
Scm. Find the length of the chord interceptedss : / -'

4cm away from the centre of thiscircle. -é rt"’ JU

A
-

Ans. By pythagoras theorem

H'=P'+B

5 =P+ 4

P’ =25-16=9

Fei

AC =3cm

Chord length (3WU79) = 7B = 6em
( ...... 2016..-.-

13 Define chord and arc of circle. -f-.f-': ..gﬂfu’ I L e

Ans: Chord:- A chord of a circle is a line segment joining any two points on the circumference of




the circle.

Arc:- Part of circumference of a circle is called an arc of circle.
14 Define Arc. -;i..gﬂfu’i

(2 times)(2018)
Ans: Part of circumference of a circle is called an arc of circle.
i el i 215 :ﬁ_;,j ¥hilc b s S EE skl i b /’hd’r

15 Define circumference of a circle.
Ans: The boundry traced by moving point P is called circumference of acircle. Mathematically 277

is circumference of circle with radius r. _

-& bty 27r, h{b’.f..f-uo'.f,,-_ blhss LUl S .Eﬂula.gpﬁz.u&-_/u::_/’uu”

16  Define circumscribed circle and draw geometric figure,

Ol £ tPii s
Ans: The circle passifg tl the vertices of triang|e i i i ius i

circumradquu1ﬂs circumeentre.

1.  Differentiate between intcrior and exterior of a circle.
Ans: Interior of a circle: The points which lie inside the circle called interior of circle.

Exterior of circle: The points which lic outside the circle called exterior of circle.

1. Define interior of a circle. -g{f.._'!/&uﬂd:afb
Ans. Area/region within the circumference of a —e b I3k K05 1

circle is called imerior of a circle,



7. in the adjacent figure of the circle the line @ is -t,'-?lgkngT_Q duﬁfaﬂd’

named as
Q

() an arc (b) A chord (c) A tangent (d) A secant

8. Two tangents drawn to a circle from a LkULJHJV,géga.ﬁawﬁbl'bug

point outside are. (9 times) (2018) Y, O, 2ue
(@) Half <id (b) Equal 4z (c) Double o (d) Triple Wl

9. A TangeAJ gl“ts the circle at :
(3 times)
(a) Three p'oiE D B Two points £ b
11
MORE!!!
10. The distance between thf ftw

(a) ofzerolenght (b) equal radiuse of

fr;.u' s each cicle circle of each circle

SO . P 7

11. A line which has only one point in comon with a é‘fmd/ PBL AL S

circle is called: -
S— 7
(a) Sine of acircle b) Consine of acricle  (c) Tangent of a circle (d) Secant of a circle
(sine K= /13) (Consine K 715) (Tangent K 71s) (Secant K /)
=2

(=}
=}
Tl e
=
@]
(]
&}
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1. 'What do you mean by tangent of a circle? (16 tlmes)(2018) -4.:1/\(:..‘; Wl i
Ans. A tangent to a circle is the straight line which ,9..5/{1._»'44.;%»_ Ll IV 71y

touches the circumference at one point only. .:.r/.//.w
2. Define the length of tahgent (5 time) (2018) -l e L'( PJJ v
Ans. The length of tangent to a circle is measured from the :..p.b'd!,aéf- 7 UJJ W~
given point to the point of the contact. d—-dﬂ Lous
3. Calculate the length of a chord which stands at a distance ~ P¥sL U uslg— (" 9 bS]
Scm from th centre of a cricle whose radius is 9cm. - /?!"" JPJ Jin & S1rlc
Ans. By pyhtagoras theorem. eufafle

JOIN
FOR
MnnE!!!/—ﬁlw
C

point out of the circle ? what are the relation

between their length? (3 times)
Ans. Two tangents are drawn from any point at the
circle and they are equal in length. S AR TR
5, Ifacircle has chord of length 8 cm and its u’Lw:MchJQJJB.-ﬁuﬁuﬂg 1/l
radius is 5 cm then find the distance of ;{)?:'”.L'G(Bﬂc.)r/?xScm

the chord form centre

(3

e B

Ans.
(0B =(0C) +(BC)’
(s =(0C)} +(4) = 25-16=(0C)’
0OC =3cm
6. What is the relation between the tangents drawn at gﬁ‘ﬁflﬁﬂléé}uy& B s
the end points of the diameter of a circle ? (3 times) e J s
Ans. The tangents drawn at the end points of the GIPAST '.4’;__,. LU Youy Ay )

diameter of a circle are parallel . i

7. Define a secant line (15 times)(2018) _:-_1{4 /"U’Bd v




Ans. A secant is a straight line which cuts the
circumference of circle in two points distinct
points.
8. How many common tangents can be drawn for two touching circles?
?uj’étyg uJ wS; }" ZA:UJ}IJLHL)’U’»
Ans: Three common tangents, can be drawn for two touching circles.

-ujéb_»;d:’u'u_f]}cfﬁuﬁbé_ﬁl./gﬂ:

ta t

9. DefineEsc Jtal:“l raw geometric figure :

Ans: The circle touching one side of the triangle exle

called escribFﬂ(ﬂrcle)
M 0 H E mmmE

10.

Define the point of contact of a circle.
Ans: Common point of circumference of circle and taj

figure T is point of contact of circle.
il El i ase fIJﬂJ)’:’VJ Woslhsl o 71

11, fr=20cm & T = 3.1416 find half the perimeter of ..h??;ﬂ T =3.1416 4ir = 20cm/|
circle. -(.{f?)h’ b s

Ans. Perimeter of circle (b#6c_ /eid)= 27T

2xr
Half perimter of circle (L /o id) = 2

nr

=3.1416x20

=62.832¢m
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I. The semi circumference of a circle subtends a :c‘:.t'::,:li{j){‘fﬂg‘..iﬂ"ﬁc.}b
central dngle of : (9 times)(2018)
(a) 90° (b) 180° (c) 270° (&) 360°
2; A 4 cm long chord subtends a central angle of -&Clegsli 60° {}ff}nﬂnjy(-t..ﬁ
60".The radial segment of this circle is : M ke
(9 times) (2018)

(A1 (€)3 (D)2
If an arc nquI ds central angle 603 = S8

the correspondli] chord of the arc will ma

central ang (6 times) (2018)

0

(a) (b)
'- ﬂﬁ' “ 40° then ¢ i
corresponding chor w:ﬂsuhtendacentral n
times) | (
(a) 20° - (b) 40°

5. The length of a chord and the radial seg

circle are congruent, then central angle made by the H T DTS Dy | [P
chord is : (6 times)(2018)
(a) 30° (b) 45° (c) 60° () e
6. A pair of chord of a circle subtending two u..uj'ic_u:}mcﬁ.d,xljdz‘rﬂﬁf-‘u
congruent central angle is : (7 times)(2018) Lun  AART
(a) congruent (b)  incongruent  (c) overlapping () parallel
S S 7 SR>
7. Out of two congruent arcs of a circle, if one arc (193 ;.J_.’lfa.uf urif e ALl

makes a central angle of 30° | then the other arc ,::Ud}ffb’d/u?yr e ,_,,uu)g»
will subtend the central angle of : b

(4 times) (2018)
(2) 15° (b) 30° (c) 45° (W) 60°



=, 91V FLJ JJ‘)}J}U}(‘-/"J_{I

8. The length of a chord and the radiacal segment of a

circle are congruent the central angle made by the -ﬁ___g’”d}ffm’é.-
chord will be : (2 times)
() 30° (b) 45° © 60° (d) 75
9. A complete circle is divided into : @-Wk(ﬁ’ﬁ-j'"y S
(d) 360°

(a) 90° (b) 180° () 270°
¢ by IS S Khs il e 7

10. The semi circumference and the diameter of a circle

both subtend a central angle of : (2 time) (2018)
(a) 90° (b) 180° (c) 270°

11. Out of two congruent arcs of a circle If one arc makes a central angle of 30" then the

(d) 360°

other arc will subtend the central angle of (3 times)

Jﬂ_l_“),,uu)}m/»;n 30° ,;w&u’wx.fuﬁa.gturﬁww&.xh.f

®

(a)
12. The chord ricle subtending
a central A:anis always ., ' u
ol 2"
(2 time 16) lﬁ
(a). Fqua il [y, PEI
(c). Double of the Radical scg-m:nl- O .ne:l
WM JW
angles of a circle are always (3 time)(2018) m
(a) Congruent (b) Incongruent
S S .

Kem Flrig-blug 3196 60°4 7 s Sl 4

14. A 4cm long chord subtands a central angle of

609, the radial segment of this circle is ___ N Jl
fa) lem (b) 2cm (¢) 3cm (d) 4cm
O
S— 7
1 2 3 | 4 5 6 7 8 9 10
A B C B C A B C D A

11 12 13 14
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1.  Differentiate between ""Minor and Major Arc of a c}kJ)u:u' ;a,&:ﬁu‘ ;ué"gﬁd../'h..ﬂ

Circle " and illusfrate them by diagrams AL P Y
(3 times)(2018).
Ans. Minro Arc:- An arc smaller than that of the q_Jlkfn/-" tr ;"mj)‘:;.;. Hodhdp Al

semicircle is called minor Arc.

Major AJ m “ter than semi circle i

calle

The following figure , the smaller arc ACB

is mM“H{H ! arc of circle.

2. Ifan arc of a circle substands a central angle ,sud}’/b’héu'l.q_so“ ,_,-:Udﬂ}fu’ i..l.j

of 60°what is the central angle of the T‘,fk(

corresponding chrod of the arc?

{1

: 60" . e
Ans. The central angle of the corresponding chord By ] //( 7

of the arc will be
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1. In figure, O is the center of circle then the angle x is e x...,a'-’.c‘-o}r/b’a.fbuﬁy
(3 time) (2017)

7N
\_/

(a) 15° (b) 30° (c) 45° (d) 60°
2. In the figure, "0" is the central of a angle x is : e x..,?q."ﬂ"?;'(g..ﬂu):gpﬁj:

Jﬂl“ (2 time) (2017)
o FOR =

A circle passes through the vertices of a rig

*::ijﬂﬁE!!L e
ik

radius of the circle is

(a cm

-

4. In the given figuere, O is the centre of the

cirlce than x is :

2 110° 4 o
@) 2 ). © 220 ) 125
5. Given that O is the centre of the circle the angle wU&'?.n(:"‘O .b'd//ﬁc./b
marked Y will be : (3 times)

(a) 121422 (b) 25° (c) 50° (d) 13°



6. In the adjacent figure if ,;, 4C = 3cm, m BC = 4cm :ﬁlﬁférd,

mZ(C =90° then the radius of circle is : mAC =3cm.mBC = 4em
4 9 P 1Y)
B
‘ Y
(a) 1.5¢cm (b) 2.0cm (c) 2.5¢cm (d) 3.5cm

7. In the adjacent circular figure central and ....}‘uj'%..n'__.:lixy*ﬁ:ld}‘}4d ;LF-{'ABLAP

inscribed angles on the same arc AB

(a) mZl Jg I“ msl=2ms2
Given that tre of a circle the
marked Y n

1212°
In the i . e centrefof the

circle , then angle x is -ooeeee

(1 time) (2016)

(a) 60" (b) 45° © 30° (d) 15°
10. Ingiven figure , if m£3=75" AmL 3 m£3=15"Sig P
then MZ1 and MZ2 will be : Eams2
@ 77 s 37 Ll 9 @ 39l 35l
2 2 2
AT
1 2 3 4 5 6 7 8 9 10
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1. Define segment of a circle. (13 times)(2018) Tq.:l/k(;.u"v"." '
Ans. A segment is an area bounded by an arc and a .-Enl/-.;é_}:."oh‘?» I ;JJ Wﬂis&.}b
chord. ...g_.t'lkC/’l:
()
2. Define the circumangle. (13 times) (2018) L

Ans. The angle of subtended by an arc of the circle

S Bl stig bt L 12 3L 51

at the circumference of a circle is called a

cucuunangll 0‘

Define th nd form the figure. (12 time:
Ans. The angle an arc at the centre
of the circ entral angle.

4. E
cj a cyclic quadri fateral?

A osite angles are supplemen
S.  Define

g bl

whose sides are not equal to each other.
6. Define cyclic quadrilateral. -Q’f—!’}d: '
Ans: # quadrilateral is called cycllc when a circle can be drawn through its four vertices.
-y Kt B e Ui L Pl
7. Define sector of a circle. Eu }Jfﬁﬁ‘.zb(s times)(2018)

Ans: A sector of a circle is the area bounded by two radii and the arc 1ntercepted between them.
In figure AOB is sector.

B
8.  Define chord of a circle. -q’{ -&'/JJ L e H3(5times)(2018) — =
Ans: A line joining any two points of circle and not passing through the centre  is called chord.

g d111-(}.«..4}'::d‘{;..Juy;:::lLﬁﬂﬁ:Jﬁg_}lsﬁJULfl

9. Define in-centre of a circle. S :l/k(a.},(ﬂ:“ﬁu’b@ times)(2018)
Ans: Centre of inscribed circle or incircle is called in-centre. ..q-ﬂyl{)&u:“f)?&a.}lm‘f
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1. How many common tangents can be drawn for two élngVJ )‘-"Zﬁuﬁbﬁ B‘a/-!u

disjoint circles : (5 times)(2018) g4
(a) 2 (b) 3 (©) 4 (d) 5
(A) £ (B) A © L (D) ©
2. How many tangents can be drawn from a ?u!él!g:fvz:.ﬁ'ﬁ}é:ufb
point outside the circle. (9 times)(2018)
(A1 (B)2 )3 (D)4
3. The length of the diameter of the circleis V "LGP‘JJFJ)"Z& Akl

times the rﬂ.ﬂ Iu (7 times) (2018) e Ont” ¥
4. The measur: nal angle of regular |
octagon is : Fn H 6] times)(zols)

(b)

5. HownMBIH Ellls'an be drawn
touc 6'1imés)(2018)

contact are : (4 times)(2018
(a) parallel (b) not perpendicular
S St
7. The measure of a external angle of a regular
hexagon is : (8 times)(2018)
(@) z (b) 2 © Z (d) L4
3 . 4 6 2
8. The circumference of a circle is called : (6 times)(2016) i bllfhsbe 715
(a) chord (b) segment (c) boundary (d) none of these
7 oy w Jﬁj[dul
9. Angle inscribed in a semi-circle is : (13 times)(2018) - tx,:lju"'pﬂa_.?b._w
(a) % ® z (©) LN E
10. Through how many Non-collinear points , a circle can -4.#:)‘4.553&5 o':':}b
pass.
@ 1 (®) 2 () 30 (@ None A
11. The lengths of two transverse tangents ..q_?dﬂu!fl,JJJ VJJ“»{U:/’I;»

to pair of circles are.
(a) Unequal £iuZ (b)  equal 2z () overlapping /17 (d) 75°



12. A line intersecting a circle is called (5 times)(2018) q.t‘llr(ﬂt‘f bﬂfa-f'b
(a) tangentsy? (b) secantl 53 (c) chord 7 (d)  boundarys,
...... 2017
13. L une Iwinde £aAL yridebipnl NpLlsm
@ i/ ® SISt @ LAY @) gL ISP s
Intersect Touch each other Do not intersect Touch each other
externally internally

14. Angle inscirbed in a semicircle is:(2 Times)(17) -q_t'ﬁ,:fiu‘iﬁ‘.}bﬁ
@) 2”  Z © = @z

4 2

JOIN €

15. A circle passes through the vertices of right

angled A Af QHR = 3em, mBC =4

and AmZ
M 0 H E EEN
(a) 1.5cm (b) 2.0cm
16. T 1S ed:
(a) chordss (b) Segment.sb

17. The length of the diameter of a circle is ho

many times the radius of the circle:

o4 () 3 © o2 @ 1
Times. Times Times Times
O 4
1 2 | 3| 4« | s | 6| 7| 8| 9 | 10

11 12 13 14 15 16 17
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1. Define escribed circle. (4 times)(2016) E b
Ans. A circle that 'touchesf_ two produced sidesof o &‘ SO WE e 5l send gFze s
a triangle internally and one side externally -q—'-‘ﬂf.‘(v/'bd. b b e
is called an escribed circle .
2. Define and draw the geometric figure of the PN - YA g
inscribed circle? (10 times)(2018)

Ans. A circle which is touch the all sides of triangles efl:ﬂbi..[f{ub&ui W uoiypl el

internally isigalled imseribed circle . -q—fﬂf.":f'vr‘;
JUl 8
AN
3. The length of a regular octagon|is
3em. Find ifs p : (2 times)

Perimeter = § x3 =

Ans,
4. TheMﬁBﬁ ')' lgualar octago
4cm ..
A Perimeter of oct x Lé
\—2134

4.  The length of the side of a regular pentagon is
Scm . What is its perimeter? (2 times)(2018)

Ans. Length of side =
Perimeter = 5 x length of side
= 5x5=25cm
5. The Measure of central Angle of Minor Arc is 60" . ¥ 60° 38T P IS e B0 TSN "
Find the Measure of Angle subtended by the -L{/"”PJL&:’&’! 5Ly A;(J Sk
corresponding major arc.
Ans. Then angle of the major arc is 120 2
6.  Ifthe length of the chord AB =12 cmandits 19/ 4.l sc_ﬂ}wmm(nzégJ AB»
distance from the centre is 4cm , then find the ..g_’)?,h'/ﬁs;, s o
diameter of the circle . ~—7 #"1;' e
Ans. By pythagoras theorem

C'=4+6> , C’=16+36 , (*=52 , C=172I

/12cmN
i~



7. From which two Greek words , the word ?q_krkfj}lc_jwfdttncf:f)ffﬁl
geometry is derived?

Ans. "Geo" means earth and "metron" means measurment. Lf' k;-.-'“"w/v IR Jn*ﬂ" 62

8.  The length of the side of a a regular irﬂﬂiblfgﬂf-fﬂjplf?ﬁl)}*uf

pentagon is a 7 cm. find its perameter.

Ans. Length of one side = 7 cm Perimeter = 7x 4 = 28 cm

9. Define Polygon. (2 times)(2018) é—i’;l! Lusu

Ans. A closed figure having three or more sides is called MC!&‘UV{)«J'I/CW'»LJLU:?lﬁ*Mﬂ
polygon.

10. What is a regular Polygon? (2 time) (2016) % kr LtﬁU!/’;BEJ

Ans. A polygon is regular polygon that is equiangular and C'UA"JJV_-}'J]”V/ r_dl};f :( CH#UI//J
equilateral. ~Unsls

11. What is a perimeter. (3 times)(2018) Tq..t'kt-‘:lvlrl

Ans. A boundary of any closed figure is called perimeter. -c.dl.(v'fbblmrg(dcy.f

12. Define geometry. -é-—i‘ﬂdﬂf
Ans. The word&ﬂjﬂ been derived from (o) Ls/J:.-LU!Lf U A2 ks
two grrek eans earth and < Bl e
"Metron" means measurment. Therefore
geometry ent of earth.
13. What is radius le? (4 time) (2018
Ans. The distance from center to any point of circlg i ‘.

call
14 Differ d a circumferenc

by dtagrams. (4 timeg)(2018

The boundary of circle is called circumference.

The locus of moviing point whose distance from fixed :_OJ»UM ._ﬁ?/lmB’P,&»'Jf'
point is same is calle circle. 2016 -< Elks. /bc;.;{&bul{
15 Define Escribed circleand draw geometric figure. S hﬁ,u f._y /'U‘_ }[,d' b

Ans: The circle touching one side of the triangle externally ‘and two produced sides internally is
called escribed circle (e.circle)

...... 2018
16. Define the vertices of a polygon. ' i -Qf-é’ﬂgﬂ;ﬁbﬂ?ﬂbgf
A A point where two straight lines of polygon meet is uﬁlui’jl(fgmf Cll-?lll/?/ulﬁﬂﬁ{'-_ﬁ

called vertex of a polygon. -t gt weu 2






