Exercise — 10A

Sol:
(i)  (X*—x+3)is a quadratic polynomial

-. X —x+3=0is a quadratic equation.

(i)  Clearly, (2x2 +gx—\/§J is a quadratic polynomial.

5 2X° +gx—\/§= 0is a quadratic equation.

(iii) Clearly, (\/Exz + 7x+5\/§) is a quadratic polynomial.
~N2x2 +7x+542 =0 is a quadratic equation.

(iv) Clearly, (% X2 +%x— ZJ is a quadratic polynomial.

1 1 . . .
3 X + c Xx—2 =0 is a quadratic equation.
1
. . : > 1. .
(v) (x2 —3x—\/;+4) contains a term with /X, i.e., X2, where > IS not a ineger.
Therefore, it is not a quadratic polynomial.
X2 —3x—+/x+4=0is nota quadratic equation.

) 6
Vi X——=3
vi) x-
= x*—6=23x

= x*-3x-6=0
(x3 —3x—6) is not quadratic polynomial; therefore, the given equation is quadratic.
(vii) X“+-—=X

=x*+2=x°
=x-x2-2=0

(x3 —x? —2) IS not a quadratic polynomial.

- x> —x*—=2=0is not a quadratic equation.



(viii) X’ —%:5

(ix)

(x)

(xi)

= x* -1=5%?

= x*-5x>-1=0

(x* =5x* ~1)is a polynomial with degree 4.
<X =5x"~1=0js not a quadratic equation.
(x+2)° =x*-8

= x°+6x° +12x+8=x"-8

= 6x*+12x+16=0

This is of the form &’ +bx+c=0
Hence, the given equation is a quadratic equation.

(2x+3)(3x+2)=6(x—-1)(x-2)
= 6x>+4AX+9x+6= 6(x2 —3x+2)

= 6X° +13x+6=6X* —18x+12

=31x-6=0

This is of the form ax® +bx+c =0

Hence, the given equation is not a quadratic.equation.

2
(X%—EJ =2(x+1j+3
X X
2 2 2
:(x +1j :ZLX +1J+3
X X

= (x2 +1)2 = 2x(x2 +1)+3x2

=X+ 2x2 +1=2x3 +2x +3x°
=x=2x - x> =2x+1=0

This is not of the form ax* +bx+c¢=0
Hence, the given equation is not a quadratic equation.



Sol:
The given equation is (3x* +2x—-1=0).

M X=(—1)
LH.S.=x*+2x-1
=3x(-1)" +2x(-1)-1
=3-2-1
=0
=R.H.S.
Thus, (1) is a root of (3x* +2x—1=0).

.. : 1. . .
(i)  On subtracting x = 3 in the given equation, we get:
L.H.S. =3x*+2x-1

2
=3x(1j +2><1—1
3 3

:3x1+g—1
3

Thus, L%J is a root of (3x2 +2x-1= O)

(iii) On subtracting x = (— ;) in the given equation, we get

L.H.S.=3x* +2x-1

o3l

=3x 1 -1-1
4



Thus, LH.S=R.H.S.

Hence, [—%J is a solution of (3x2 +2x—1= O).

Sol:
It is given that (x=1)is aroot of (x* +kx+3=0).

Therefore, (x =1) must satisfy the equation.

= (1)" +kx1+3=0

=k+4=0

=k=-4

Hence, the required value of k is—4.

Sol:

. 3.
It is given that 2 is a root of ax*-+bx—6=0; therefore, we have:

2
ax(§j +b><§—6:0
4 4

9a 3b
=—+—=6
16 4
9a+12b
= =6
16

=9a+12b-96=0
—=3a+4b=32 ... (l)



Again, (—2)is a root of ax”+bx—6=0; therefore, we have:
<’:1><(—2)2 +b><(—2)—6=0

—4a-2b=6

=2a-b=3 ... (ii)

On multiplying (ii) by 4 and adding the result with (i), we get:
—=3a+4b+8a—-4b=32+12

—=1la=44

= a=14

Putting the value of a in (ii), we get:

2x4-b=3

=8-b=3

—=b=5

Hence, the required values of a and b are 4 and 5, respectively.

Sol:

(2x—-3)(3x+1)=0
=2x—-3=00r 3x+1=0
= 2x=30r 3x=-1

3 1
= X==0f X=——=

. . 1
Hence the roots of the given equation are g and —3

Sol:
4x* +5x=0
= X(4x+5)=0

=X=0o0r 4x+5=0

=Xx=00r x=-

. . 5
Hence, the roots of the given equation are 0 and — 4



Sol:

Given:
3x?—-243=0
:>3(x2 —81)=0

= (x)"=(9)" =0

= (x+9)(x-9)=0
=X+9=00r x-9=0
=x=-9o0r x=9

Hence, —9 and 9 are the roots of the equation

Sol:
We write, x =4x—3x as 2x° x(—6)= —12%% = 4xx(=3x)
2% +Xx-6=0

= 2x*+4x-3x-6=0

= 2x(x+2)-3(x+2)=0
= (x+2)(2x-3)=0
=>X+2=00r2x-3=0

= X=-20r x:E
2

. . 3
Hence, the roots of the given equation are —2 and >

Sol:

We write, 6x = x+5x as X>x5=5x* = xx5x
X2 +6Xx+5=0

= X>+X-5x+5=0



10.

11.

12.

= x(x+1)+5(x+1)=0

= (x+1)(x+5)=0

= X+1=0o0r x+5=0

= Xx=-1lor x=-5

Hence, the roots of the given equation are —1 and-5.

Sol:

We write, —3x =3x—6x as 9x” x(—2) = —18x" = 3xx(—6x)
S9X2—=3x-2=0

= 9x* +3x-6x-2=0

= 3x(3x+1)-2(3x+1)=0

= (3x+1)(3x-2)=0

= 3x+1=00r 3x-2=0

1 2
= X=-=0r x==
3 3

: . 1 2
Hence, the roots of the given equation are 3 and %

Sol:
Given:

x> +12x+35=0

= X*+7X+5x+35=0
= X(X+7)+5(x+7)=0
= (x+5)(x+7)=0

= X+5=00r x+7=0
= X=-50r x=-7

Hence, —5 and —7 are the roots of the equation x*+12x+35=0.

Sol:
Given

x? =18x—77
= x?-18x+77=0



13.

14.

= X’ —(11x+7x)+77=0
= X —11x-7x+77=0
= x(x-11)-7(x-11)=0
= (x-7)(x-11)=0

= X-7=00r x-11=0
= Xx=70r x=11

Hence, 7 and 11 are the roots of the equation x*> =18x—77.

Sol:

Given:

6x*+11x+3=0

= 6X° +9x+2x+3=0

= 3x(2x+3)+1(2x+3)=0

= (3x+1)(2x+3)=0

= 3x+1=00r 2x+3=0
-1 -3

= X=—0rX=—
3 2

-1 - 3
Hence, 3 and 73 are the roots of the equation

Sol:

Given:

6x>+x—-12=0

= 6X*+9x—8x—-12=0

= 3x(2x+3)—4(2x+3)

= (3x—4)(2x+3)=0

=>3x—-4=00r 2x+3=0
-3

4
= X=—0r X=
3 2

0

4 -3 :
Hence, 3 and ?are the roots of the equation



15.

16.

17.

Sol:

We write, —2x = —3x+x as 3x” x(—1) =-3x* =(-3x)x X
S35 =2x-1=0

= 3x*-3x+x-1=0

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

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

= Xx-1=00r 3x+1=0

1
=X=10r X=——
3

: . 1
Hence, the roots of the given equation are 1 and -3

Sol:
Given:

4x* -9x =100

= 4x*-9x-100=0

= 4x* —(25x—16x)—-100=0
= 4x° —25x+16x-100=0
= x(4x—25)+4(4x—25)=0
= (4x-25)(x+4)=0
=4x-25=00r x+4=0

:>x=§ or x=-4
4

. 2
Hence, the roots of the equation are 75 and —4.

Sol:
Given:

15x% — 28 = x
—=15x*—x—28=0

—15x% —(21X—20X)—28=0
—15x% — 21X+ 20X — 28 =0



18.

19.

= 3x(5x—7)+4(5x—7)=0
= (3x+4)(5x-7)=0
=3X+4=0o0r 5x-7=0

4 7
> X=—0r X=—
3 5

Hence, the roots of the equation are _?4 and %

Sol:
Given:

4-11x = 3x*

= 3x*+11x-4=0

= 3x* +12x-x-4=0

= 3x(x+4)-1(x+4)=0
= (x+4)(3x-1)=0

= X+4=00r3x-1=0

= Xx=-4o0r x:1
3

. 1
Hence, the roots of the equation are —4 and 3

Sol:
Given:

48x* -13x—1=0

= 48x” —(16x—3x)—1=0

= 48x* —16x+3x—1=0

—16X(3x—1)+1(3x—1)=0

= (16x+1)(3x—1)=0

=16x+1=00r 3x-1=0
-1 1

= X=-—-0r X==
16 3

. -1 1
Hence, the roots of the equation are T and 3



20.

21.

22.

Sol:
We write:

242x =32x—/2x as x* x(—6) = —6x? :3J§XX(—JEX)
X2+ 242x-6=0

= X2+ 22x—2x-6=0

= x(x+3\/§)—\/§(x+3\/§):0
:>(x+3\/§)(x—\/§)=0

= X+3J2=00r x-/2=0

—x=-3J2 or x=+2

Hence, the roots of the given equation are —3J2 and V2

Sol:

We write:10x = 3x + 7x as /3x% x 7+/3 = 21x? = 3xx 7
B3 +10x+74/3=0

= 3> +3x+7x+7/3=0
:>J§X(X+J§)+7(X+J§):O
:>(x+«/§)(\/§x+7):0

:>x+\/§=0 or \/§x+7=0

e 743

=S X=—30r X=——"F7=——+—

J3 3
7\3

Hence, the roots of the given equation are —/3 and —Ts.

Sol:
Given:

3x2 +11x+ 643 =0
= /3% +9x+2X+6+/3 =0

:>\/§x(x+3\/§)+2(x+3\/§):0



23.

24,

= (X+3\/§)<\/§X+2) =

:>x+3\/§=0 or \/§x+2:0

2 —2x3 -23
—x=-3J30r x=—== =

V3 Bx\3 3

NE]

Hence, the roots of the equation are —3J3 and === 3
Sol:
Given:
3J7X2 +4x -7 =0
= 3J7X2 +7x=3x =7 =0
= \7x(3x+7)-1(3x+/7) =0
:>(3x+\/7)(\/7—1):
:3x+ﬁ:0 or ﬁx—1=o
e T gy o LT T

NN PN
Hence, the roots of the equation are Tﬁ and \/77

Sol:
We write, —6x = 7x—13xas 7x*x(-137 ) = -01¢ = 7xx(~13x)

AJTXE—6x-13J7 =0

— J7x2 +7x-13x-137 =0
:>«/7x(x+«/7)—13(x+\/7):
:>(x+ﬁ)(ﬁx—13):

= x+ﬁ:0 or ﬁx—13=0

13 137
— x=—7 or X —
77

1
Hence, the roots of the given equation are —J7 and

3[_



25.

26.

27.

Sol:
Given:

4J6x% -13x—2/6 =0

— 46x% —16x+3x—2/6 =0
:>4J§x(J§x—2J§)+J§(J§X—2\/§)=0

= (42x+3)(Bx-2v2) =0
:>4J§X+J§:OorJ§x—2J§:0

B B2 B 22 _2V2x\3_2V6
42 al2x2 8 J3 Bx3 3
V6 26

Hence, the roots of the equation are _8 and 3

=

Sol:

We write, —2./6x = —/6x ad 3x?x2 = 6x? =(—«/§x)x(—\/§x)
3% = 26x+2=0

= 3x2 —/6x—/6x+2=0

= \3x(V3x =2}~ (V3x—2) =0

- (o 2) o )0

= (V3x—2) =0

= 3x—/2=0

_ /6

3

= X=

& @l

Hence, — is the repeated root of the given equation.

w

Sol:

We write, —24/2x = —3v2x +/2x as /3%’ x(—Z\/§) =—6x% = (—Bﬁx)x(ﬁx)
~ABxE—22x-23=0



28.

29.

= 3x2 —32x+/2x =23 =0
:>\/§x(x—\/6)+\/§(x—\/§):0
:>(x—\/§)(«/§x+\/§):0
:>X—J§:O or «/§x+\/§:0

V2_ 6
$3 3
J6

Hence, the roots of the given equation are J6 and B

= x—/6=00r x=—

Sol:

We write, —3+/5x = —2/5x —/5x as x2x10 =10x> =(—2J§x)><(—«/§x)
X2 —35x+10=0

= x2 = 2/5x—/Bx+10=0

:>x(x—2\/§)—\/§(x—2\/§):0

:>(x—2\/§)(x—\/§):0

:>x(x—2\/§)—\/§(x—2\/§):0

Hence, the roots of the given equation are</5_and 2/5.

Sol:

xz—(«/§+1)x+J§=O

= X2 —Bx—x++/3=0
:>x(x—\/§)—1(x—\/§):0
:>(x—\/§)(x—l):0
:>X—J§:O or x—-1=0
—x=+3o0r x=1

Hence, 1 and /3 are the roots of the given equation.



30.

31.

32.

Sol:

We write, 3v/3x =5+/3x—2+/3x as x* x(-30) =-30x* :5\/§Xx(—2\/§x)
S X2 +3{3x-30=0

= x? +54/3x—24/3x-30=0

:>x(x+5J§)—2J§(x+5J§):O

:>(x+5J§)(x—2J§)=O

= x+5/3=00r x—243=0

= x=-5J3 or x=23

Hence, the roots of the given equation are —53and 24/3

Sol:
We write, 7x =5x+2x as «/§x2x5«/§:10x2 =5xx2X
A2+ 7x+5(2 =0
— 2X2 +5x+ 2x+52 =0
:>x<\/§x+5)+\/§(\/§x+5):0
:>(«/§x+5)(x+«/§):0
:>X+J§:O or \/§x+5:0

5 52

= X=—20f X=—F==-——

2 2
52

Hence, the roots of the given equation are —J2 and -

Sol:

We write,13x = 5x +8x as 5x° x8 = 40x* =5xx8x
~.5x* +13x+8=0

= 5x* +5x+8x+8=0

= 5x(x+1)+8(x+1)=0

= (x+1)(5x+8)=0

= X+1=0o0r 5x+8=0



33.

34.

35.

x=-1or x:—g
5

8 : :
Hence, -1 and 5 are the roots of the given equation.

Sol:
Given:

x2—(1+«/§)x+\/§:0
— x?—x—~[2x++/2=0
= x(x-1)—+2(x-1)=0
:(x—ﬁ)(x—l):o

= Xx—+2=00r x-1=0
= x=+2 or x=1

Hence, the roots of the equation are J2 and 1.

Sol:
Given:

9x? +6x+1=0
= Ox% +3x+3x+1=0
= 3x(3x+1)+1(3x+1)=0
= (3x+1)(3x+1)=0
=3X+1=0o0r 3x+1=0
-1 -1
= X=—0r X=—
3 3

-1. .
Hence, 3 is the root of the equation 9x* +6x+1=0.

Sol:
We write, —20x = —10x —10x as 100x? x1=100x> = (—10x)x(—10x)

~.100x? —20x+1=0
—100x*> —10x—10x+1=0



36.

37.

=10x(10x~1)-1(10x-1)=0
= (10x—1)(10x-1)=0

= (10x-1)" =0

=10x-1=0

= X=—
10

1. . .
Hence, 0 is the repeated root of the given equation.

Sol:
2
2 2 8 4 2 2
.:2x2—x+l=0
8
o X X 1 g
2 2 8

:>2x(x—1j—1£x—lj:0
4) 2 4
:[x—EJKZX—lj:O

4 2
:>X—1:00I’ 2x—1=0

4 2

1 1
= X==0r Xx==

4 4

1. . .
Hence, 2 is the repeated root of the given equation.

Sol:
Given:

10x—1:3
X

=10x* —1=3x [Multiplying both sides by x]



38.

39.

=10x*-3x-1=0

=10x* —(5x—2x)-1=0
=10x* —=5x+2x-1=0

= 5x(2x-1)+1(2x-1)=0
= (2x-1)(5x+1)=0

= 2x-1=0or 5x+1=0

1 —
= X==0r X=—
2 5

. 1 -1
Hence, the roots of the equation are 3 and T

Sol:
Given:

£—§+2:O

X2 X

= 2-5x+2x*=0 [Multiplying both sides by.x*.]
= 2x* -5x+2=0

= 2x* —(4x+x)+2=0

= 2X* —4x—x+2=0

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

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

= 2x-1=00r x-2=0

:>x:1 or x=2
2

Hence, the roots of the equation are % and 2.

Sol:

We write, ax = 2ax —ax as 2x2><(—a2):—2a2x2 = 2ax x(—ax)
L2x%+ax—a?=0

— 2x* +2ax—ax—a? =0

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

=(x+a)(2x—a)=0



40.

41.

=x+a=0o0r 2x-a=0

a
> X=—aor Xx=—

a : :
Hence, —a and > are the roots of the given equation.

Sol:

We write, 4bx=2(a+b)x—2(a—b)x as
4x2><[—(a2—bz)J:—4(a2—b2)x2 =2(a+b)xx[-2(a—b)x]
.'.4x2+4bx—(a2—b2):0

= 4x*+2(a+b)x-2(a-b)x—(a-b)(a+b)=0

= 2x[ 2x+(a+b)]-(a=b)[ 2x+(a+b)]=0
=[2x+(a+b)][2x—(a-b)]=0

= 2x+(a+b)=0or 2x—(a-b)=0

a+b _a-b

2 2

a+b a-b . .
Hence, 5 and Tare the roots of the given equation.

\S/\(/)(Ie-write, ~4a’x=-2(a” +b”)x—2(a"-b*)x as

4x*x(a' -b*)=4(a*-b")x* =[—2(a2+b2)]x><[—2(a2—b2)]x
4x2—4a2x+(a4—b4):0
:>4x2—2(a2+b2)x—2(a2—b2)x+(a2—bz)(a2+b2):0
:>2x[2x—(a2+b2)]—(a2—bz)[Zx—(aerbz)]:O
:>[2x—(a2+b2)][2x—(a2—b2ﬂ=0

= 2x—(a’+b?)=0or 2x—(a’—b*)=0

_at+b? a’—b’?

=X or X=




42.

43.

44,

Hence, and 5 are the roots of the given equation.

Sol:

We write, 5x=(a+3)x—(a—2)x as

x2><[—(a2 +a—6)}=—(az+a—6)x2 =(a+3)xx[—(a-2)x]
- x*+5x—(a*+a-6)=0

= x’+(a+3)x—(a-2)x—(a+3)(a-2)=0

= x[x+(a+3)]-(a-2)[x+(a+3)]=0
=[x+(a+3)][x-(a-2)]=0

= x+(a+3)=0x—(a—2)=0

= x=—(a+3)or x=a-2

Hence, —(a+3) and (a—2) are the roots of the given equation.

Sol:

We have, —2ax=(2b—a)x—(2b+a)x as
xzx[—(4b2—az)}:—(4b2—a2)x2:(2b—a)x><[—(2b+a)x]
- x* —2ax—(4b*~a%)=0

= x*+(2b-a)x—(2b+a)x—(2b—a)(2b+a)=0

= x| x+(2b-a)|-(2b+a)[ x+(2b-a)]=0
=[x+(2b-a)]|[x-(2b+a)]|=0

= x+(2b—a)=0o0r x—(2b+a)=0

x=—(2b—a) or x=2b+a

—=X=a-2bor x=a+2b
Hence, a—2b and a+2b are the roots of the given equation.

Sol:
We write, —(20—1)x=—(b-5)x—(b+4)x as



45.

46.

x* x(b* —=b—20) = (b* —~b—20)x* =[ ~(b—5)x |x[ - (b+4)x]
- x* =(2b-1)x+(b* ~b—-20)=0

= x*—(b-5)x—(b+4)x+(b-5)(b+4)=0

= X[ x—(b-5)]-(b+4)[ x-(b-5)]=0

= [x—b-5][x—(b+4)]|=0

= x—(b-5)=0 or x—(b+4)=0

—Xx=b-50r x=b+4
Hence, b—5 and b+ 4 are the roots of the given equation.

Sol:

We write, 6x =(a+4)x—(a—2)xas
x2><[—(a2+2a—8)]:—(a2+2a—8)x2 =(a+4)xx[-(a=2)x]
x2+6x—(a2+2a—8):0
=x*+(a+4)x—(a-2)x—(a+4)(a-2)=0
:>x[x+(a+4)]—(a—2)[x+(a+4)]:0
=[x+(a+4)]|[x~(a-2)]=0

= x+(a+4)=0o0r x—(a-2)=0

=x=—(a+4) or x=a-2

Hence, —(a+4) and (a—2) are the.roots of the given equation.

Sol:

abx” +(b? —ac)x—bc =0
= abx® +b’x—acx—bc =0
= bx(ax+b)—c(ax+b)=0
= (bx—c)(ax+b)=0

= bx—-c=0or ax+b=0

C -b
= X=—0r X=—
b a



47.

48.

49.

. C -b
Hence, the roots of the equation are b and e

Sol:

We write, —4ax=—(b+2a)x+(b—2a)x as

X* x(—b? +4a”) =(-b* +4a’) X’ = —(b+2a) xx(b—2a)x
- x> —4ax—b® +4a’ =0

= x*—(b+2a)x(b—2a)x—(b—2a)(b+2a)=0

= x[ x—(b+2a)|+(b—2a)[ x—(b+2a)]=0
=[x—(b+2a) ][ x+(b—2a)]=0

= x—(b+2a)=0o0r x+(b—2a)=0

= x=2a+bor x=—(h—2a)

= Xx=2a+bor x=2a-b

Hence, (2a+b) and (2a—b) are the roots of the given equation.

Sol:
Given:
4x2—2(a2+b2)x+azb2 =0
= 4x* —2a’x-2b*x+a’h* =0
:>2x(2x—a2)—b2(2x—a2):0
:>(2x—b2)(2x—a2):0
— 2x—-b?=0o0r 2x—a’=0
2 a2

= X=—0r X=—
2 2

2 2

Hence, the roots of the equation are b? and eR

Sol:
Given:



50.

51.

12abx” —(9a” —8b* ) x—6ab =0

= 12abx* —9a’x +8b*x—6ab =0

= 3ax(4bx—3a)+2b(4bx—3a)=0
= (3ax+2b)(4bx—3a)=0

= 3ax+2b=0or 4bx—-3a=0

-2b 3a
= X=——0r X=—
3a 4b

. —-2b 3
Hence, the roots of the equation are — and _a.
3a 4b

Sol:
Given:

a’h’x* +b*x—a’x-1=0

= bzx(azx +1)—1(a2x +1) =0

= (bzx—l)(azx +1) =0

= (b’x-1)=0o0r (a’x+1)=0
1 -1

3X:b—20r X:?

1 -1 : :
Hence, o and 7 are the roots of the given-equation.

Sol:
We write, —9(a+b)x=-3(2a+b)x—3(a+2b)x as

9x* x(2a” +5ab+2b*) =9(2a’ +5ab +2b” ) x* =[ -3(2a+b) x |x[ -3(a+2b)x |
-.9%* —9(a+b)x+(2a’ +5ab+2b*) =0

= 9x* —3(2a+b)x—3(a+2b)x+(2a+b)(a+2b)=0

= 3x[ 3x—(2a+b) |- (a+2b)[3x—(2a+b)]=0
=[3x—(2a+b)][3x—(a+2b)|=0

= 3x—(2a+h)=0o0r 3x—(a+2b)=0



52.

53.

2a+b a+2b
= X= or Xx=

2a+b a+2b

Hence, and

are the roots of the given equation.

Sol:
E—1:£,x;:50,—1
X X+1
_ 1615
X x+1
16x+16-15x
x(x+1)
X+16
= =
X5+ X

1

1

=X’ +X=X+16 (Cross multiplication)
= x*-16=0

= (x+4)(x-4)=0

= Xx+4=00r x-4=0

= Xx=-4o0r x=4

Hence, —4 and 4 are the roots of the given equation.

8x+12-5x
X(2x+3)
3x+12
> =3
2X° +3X%
X+4
2X° +3X




54.

= 2X* +3X=X+4

= 2X°+2x-4=0
=x2+x-2=0

=X +2X—x-2=0

= x(x+2)-1(x+2)=0
=(x+2)(x-1)=0
=x+2=0o0r x-1=0
=>X=-20r x=1

(Cross multiplication)

Hence, -2 and 1 are the roots of the given equation.

Sol:

3 1 2 1
= X#=-=1—
Xx+1 2 3x-1 3
3 2
x+1 3x-1
9x-3-2x-2 1
= =
(x+1)(3x—1 2

7x-5 1

> =

3X“+2x-1 2
= 3x° +2x~1=14x-10

= 3x?-12x+9=0

= Xx*—4x+3=0

_1
2

= x*-3x—x+3=0

= X(x-3)-1(x-3)=0
=(x-3)(x-1)=0
=Xx—-3=00r x-1=0
=x=30r x=1

(Cross multiplication)

Hence, 1 and 3 are the roots of the given equation.



55.

56.

Sol:

11 6,

x-1 x+5 7
X+5-x+1

T (x-1)(x+5)
L 6 ¢
X“+4x-5 7
= X* +4x-5=7
= x> +4x-12=0
= x> +6x—2x-12=0
= X(x+6)—2(x+6)=0
=(x+6)(x-2)=0
= X+6=00r x-2=0
=>X=—-60r x=2
Hence, —6and 2 are the roots of the given equation.

6
7

Sol:
1 1 1 1
— N
2a+b+2x 2a b 2x
1 1 TSl
= =
2a+b+2x 2x 2a b
2x—2a-b-2x 2a+b

=
2x(2a+b+2x)  2ab

—(2a+b) _2a+b
4x* +dax+2bx  2ab
= 4x? + dax + 2bx = —2ab

= 4x° + 4ax+2bx +2ab =0
= 4x(x+a)+2b(x+a)=0
= (x+a)(4x+2b)=0

= x+a=0o0r 4x+2b=0

b
= X=-aor X:_E



S7.

58.

b . .
Hence, —aand —Eare the roots of the give equation.

N x(x+3)-(1-x)(x-2) 17

(x—2)x 4
X*+3x—(x—2-x*+2x) 17
= - ==
X —2X 4
X2 +3X+Xx2—3x+2 Yy
X% —2x 4
2x%+2 17

= — =
X°=2x 4

= 8x% +8=17x* —34x [On cross multiplying]

= —9x* +34x+8=0

= 9x* —34x-8=0

— 9x? —36X+2x—-8=0
= 9x(x—4)+2(x—-4)=0
= (x—4)(9x+2)=0
=X-4=00r 9x+2=0

= X=40r X=—
9

. -2
Hence, the roots of the equation are 4 and 3

Sol:
3x—4 7
+
7 3x-4
(3x—4) +49 5
7(3x-4) 2

5 4
== X#—
2 3




9x* —24x+16+49 5

21x—28 2
9x*-24x+65 5
21x—28 2

= 18x* —48x +130 =105x —140
= 18x* -153x+270=0

= 2x* -17x+30=0

= 2x* —12x-5x+30=0

= 2x(x—6)-5(x—-6)=0

= (x—6)(2x-5)=0

= x-6=00r 2x-5=0

= X=60r x:E
2

Hence, 6 and gare the roots of the given equation.

Sol:

X X atso0a
x-1 X 4
x2+(x—1)2 17

x(x—1) 4
~ x2+x2—2x+1:£
x* =X 4
2x*—2x+1 17
I
= 8x* —8Xx+4=17x" -17x
=9x*-9x-4=0
= 9x* -12x+3x-4=0
= 3x(3x—4)+1(3x—4)=0
= (3x—4)(3x+1)=0
= 3x—4=00r 3x+1=0

4 1
= X=—0r X=—=
3 3



60.

61.

4 1 . .
Hence, 3 and 3 are the roots of the given equation.

Sol:
L+X—+1:2i,x¢0,—l
X+1 X 15

x2+(x+1)2 34
x(x+1) 15
X2+ x2+2x+1 34
= . _>
X+ X 15
2X° +2x+1 34
> ==
X+ X 15
— 30x% +30x+15 = 34x? + 34X
= 4x* +4x-15=0
= 4x* +10x—6Xx—15x =0
:>2x(2x+5)—3(2x+5):0
= (2x+5)(2x-3)=0
= 2X+5=00r 2x-3=0

:x:—g or2x—3=0

5 3 ’ :
Hence, 5 and > are the roots of the given equation.

Sol:
X;4+X;6=3£,x¢5,7
X=5 x-7 3

(x—4)(x=7)+(x=5)(x-6) 10

- (x—5)(x-7) g
. x* —11x+28+x*-11x+30 _10
x2 —12x +35 3

2x? —22x+58 10
==
X —=12x+35 3



62.

- xj—11x+29:§
X°=12x+35 3
= 3% —33x+87 =5x* —60x+175
= 2x*—-27x+88=0
= 2x*—16x—-11x+88=0
= 2x(x—-8)-11(x-8)=0
= (x—-8)(2x-11)=0
= Xx—-8=0 or 2x-11=0

= Xx=8o0r x:1—21

11 . .
Hence, 8 and E) are the roots of the given equation.

Sol:
X1 X238 3l 04
Xx-2 x-4 3
(x—l)(x—4)+(x—2)(x—3)_@
(x—-2)(x—4) £3
x> —5X+4+x°*-5x+6 10
= : £
X —6X+8 3

2x°> —10x+10 10
: —_— -

x> —6x+8 3

. xj—5x+5 _5

X°—6x+8 3
= 3x* —15x+15=5x" —30x+ 40
= 2x*-15x+25=0
= 2x*-10x-5x+25=0
= 2x(x-5)-5(x-5)=0
= (x-5)(2x-5)=0
—X-5=00r 2x-5=0

= X=5or x:E
2

Hence, 5 and g are the roots of the given equation.



63.

64.

= 3x* —5x =6x* —18x+12 [On cross multiplying]
= 3x*-13x+12=0

= 3%’ —(9+4)x+12=0

= 3x* —9x—4x+12=0

= 3x(x—3)-4(x-3)=0

= (3x-4)(x-3)=0

= 3x—-4=00r x-3=0

:>x=ﬂ or x=3
3

Sol:

1 2 5
+ =
X+1 x+2 x+4

X+2+2X+2 5
: =
(x+1)(x+2) x+4

3x+4 5

X2 4+3X+2 Xx+4
= (3x+4)(x+4)=5(x*+3x+2)
— 3x? +16X+16 =5x* +15x+10
—=2x*—x-6=0
= 2x* —4x+3x—-6=0
= 2x(x—2)+3(x-2)=0

=(x—2)(2x+3)=0

X#==1-2,-4




65.

66.

= 3x* +16X+16 = 5x* +15x+10
= 2x*—x-6=0

= 2X* —4Xx+3x-6=0

= 2X(x—2)+3(x-2)=0

= (x-2)(2x+3)=0

= X—2=00r 2x+3=0

= X=20r x:—§
2

3 : :
Hence, 2 and —Eare the roots of the given equation.

Sol:

3 3x-1 5 2X+3 =5,x¢1,—§
2X+3 3x-1 3 2
3(3x-1)" -2(2x+3)° s

(2x+3)(3x-1)
3(9x2 —6X +1)—2(4x2 +12x+9)
= 2 =5
6X° +7x—-3
27x? —18x+3—8x* —~24x—18
p— =
6X°+7x—-3
19x% —42x-15 3
6X° +7x—3

—19x? —42x —15 = 30x* + 35x—15

=11x*+77x=0

:11x(x+7):0

= x=00r x+7=0

=x=00r x=-7

Hence, 0 and -7 are the roots of the given equation.

5

Sol:



67.

3(7X+1]—4(5X_3j=1LX¢§f—3
5x-3 7X+1 5 7
2 2
3(7x+1) —4(5x—3) 11
(5x—3)(7x+1)
3(49x2+14x+l)—4(25x3—30x+9)

= 3 =11
35x° -16Xx -3
147 x? + 42X +3—-100x% +120x — 36
= > =11
35x° -16x-3
47x* +162x—33
> =11
35x° -16x—-3

= 47x% +162x - 33 =385x" —~176x — 33

= 338x* -338x =0

= 338x(x-1)=0

= Xx=0o0r x-1=0

=x=0o0r x=1

Hence, 0 and 1 are the roots of the given equation.

Sol:
Given:

(4x—3 10 2X +1 _3
2x+1 4x -3

Putting ax=3_ Yy, we get:
2x+1 '

y->=3

y
: y*-10 _
y
= y*-10=3y [On cross multiplying]
= y?-3y-10=0
=y’—(5-2)y-10=0

3

= y?-5y+2y-10=0
=vy(y-5)+2(y-5)=0
=(y-5)(y+2)=0



68.

=y-5=00r y+2=0

= y=50ry=-2
Case I:

If y=5, we get:

4x -3

2xi1 >

= 4x—3=5(2x+1)
= 4x-3=10x+5
= —6x=38

= —6X=8

8
= X=—
6

4
= X=——
3

Case IlI:

If y=-2, we get:
4x -3
2x+1 =

= 4x-3=-2(2x+1)
= 4Xx-3=-4x-2
=8x=1

1
= X==
8

[On cross multiplying]

Hence, the roots of the equation are —gand %

Sol:

2
[Lj _5(Lj+6:0
X+1 X+1

. X
Putting —— =y, we get:
X+1

Yy —5y+6=0
=y’ -5y+6=0



69.

=y’ —(3+2)y+6=0
=y’ -3y-2y+6=0
=y(y-3)-2(y-3)=0
= (y-3)(y-2)=0
—=y-3=00r y-2=0
=y=30ry=2
Case I:
If y=3, we get

X

x+1
=X :3(x+1) [On cross multiplying]
= X=3x+3

-3

= X=—
2

Case IlI:

If y=2, we get:
X

m=2

= x=2(x+1)

= X=2X+2

= -—X=2

= X=-2

! =3
Hence, the roots of the equation are 0o and -2.

Sol:
a N b
(x—b) (x-a)

MR

- a—(x—b)+b—(x—b) _
X—b X—b

=2




70.

:>(a—x+b

N—"
[

:>(a—x+b) }
| 2x— (a+b }

[ (x=b)(x~a)
= (a-x+b)[2x—(a+b)]=0

=a-x+b=0or 2x—(a+b)=0

= (a—-x+b)

a+b
= X=a+bor X=T

Hence, the roots of the equation are (a+b)and (a%bj

Sol:
a N b
(ax-1) (bx-1)

ety

a—b(ax-1) b- -1
_ a-b(ax-1) b-a(x-1).
ax—1 bx -1
a—abx+b+a—abx+b_
ax—1 bx -1

=(a+b)

= (a—abx+h) ax1—1+ (bxl—l)} =0

_(bx—1)+(ax—1) ~
:>(a—abx+b)_ (ax—1)(bx 1) }_O

| (a+b)x-2 }_0

| (ax—=1)(bx-1) B
= (a—abx+b)[(a+b)x-2]=0

=a-abx+b=0o0r (a+b)x-2=0

= (a—abx+b

N—"



71.

72.

(arb) 2

= X= or x=
ab (a+b)
. b
Hence, the roots of the equation are (a+b) and 2 .
ab (a+b)
Sol:
3"2 437 =10
3*.9+i =10
3)(

Let 3" be equal to .

.'.9y+£:10
y

= 9y® +1=10y
=9y*-10y+1=0

= (y-1)(9y-1)=0

= y-1=00r 9y-1=0

=y=1or y—1
9

[EEN

=3x*=1lor 3 ==

(o]

=3 =3 or3 =3¢
=x=00r x=-2
Hence, 0 and —2 are the roots of the given equation.

Sol:
Given:

4(x+1) +4(l—x) -10

=44+ 41.% =10
4

Let 4* be y.

~ay+ 2210
y

= 4y* -10y+4=0
= 4y* -8y -2y+4=0




73.

1 - . .
Hence, 3 and > are roots of the given equation.

Sol:

22329 41320

= (2) -32%22432=0
Let 2* bey.

Sy =12y +32=0

= y*-8y-4y+32=0

= y(y-8)-4(y-8)=0
= (y-8)=0o0r (y—-4)=0
=y=8o0r y=4
n2"=8o0r2" =4
=2=2%or 2" =2°

= X-20r3

Hence, 2 and 3 are the roots of the given equation.



