Class X Chapter 10 — Quadratic Equation Maths

Exercise — 10A

1.  Which of the following are quadratic equation in x?
(1) x**—x+3=0

(ii) 2x2+§x—\/§:0

(iii) V2> +7x+5V2

1, 1

) —x"+-x-2=0

(iv) 3 5

(v) x2—3x—\/;+4:0
wi) x=2=3

X

(vii) ¥ — = =
X

2

(viii) x> _Ll_s
X

(ix) (x+2)3 =x —§

1Y |
(xi) [x + —)

X
Sol: : :
(i) (x2 —x +3) is a quadratic polynomial

velass24

~.x> —x+3=0is a quadratic equation.

(11)  Clearly, [23:2 + %x -3 ] 1s a quadratic polynomial.

5 . . .
s2x 5 X— ﬁ = 01s a quadratic equation.
(111) Clearly, (\Ex2 +7x+52 ) 1s a quadratic polynomial.
\/Exz +7x +5\E =0 1s a quadratic equation.

(1iv) Clearly, {% x’ +éx - 2) 1s a quadratic polynomial.

1 . . :
3 X+ 3% 2 =0 is a quadratic equation.

1
: . : > 1. .
(v) (Jc2 —3x—+/x+ 4) contains a term with +/x,1i.e., x?, where 51 not a ineger.
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(vi)

(vi1)

(viii) 2

(ix)

(x)

(x1)

Therefore, it 1s not a quadratic polynomial.
x*—3x—+/x+4=0isnota quadratic equation.
x—£:3
X
= x> —6=3x
=x’=3x-6=0
(x3 —3x— 6) 1s not quadratic polynomial; therefore, the given equation is quadratic.
X 2 E =X 2
X
=>x +2=x
=x-x'-2=0

(x3 —x’ —2) is not a quadratic polynomial.

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

=X +6x°+12x+8=x" -8
= 6x° +12x+16=0

This is of the form @’ +bx+c=0
Hence, the given equation 1s a quadratic equation.

(2x+3)(3x+2) =6(x—1)(x—2)
= 6x° +4x+9x+6= 6(x2 —3x+2)

= 6x*+13x+6=6x"—18x+12
=3lx-6=0

This is of the form @’ +bx+c=0
Hence, the given equation is not a quadratic equation.

2
[x+l] :2[x+1]+3
X X
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2 2 2
j[x +l} :z[x +l}+3
X X

= (Jc2 +l)2 = 2:Jc(x2 +l)+3x2

= x'+2x7+1=2x" +2x+3x°
=x" -2 —x*-2x+1=0

This is not of the form@” +bx+c=0
Hence, the given equation is not a quadratic equation.

2. Which of the following are the roots of 3x* +2x—1=0?

(1 -1 () % (111) —%

Sol:
The given equation is (3::c2 +2x—1= 0).
@ x=(-1)

LHS.=x"
:3><(—

-3-2 mc24

=RH.S.
Thus, (—1) is a root of (?;x2 +2x—-1= 0).

class24

.. . 1. . )
(1) On subtracting x = 5 in the given equation, we get:
LHS. =3x"+2x—1
2
=3x 1 +2x 1 -1
3 3

:3><—+g—l
3

S.
Thus, %) 1s a root of (3::2 +2x—1= 0)
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(111) On subtracting x = (—%J in the given equation, we get

L.H.S.=3x> +2x—1

4o

:3><l—1—1
4

Thus, L.H.S = R.H.S.

Hence, {—é] is a solution of (3.vc2 +2x-1= 0).

lis a root 0&1 eﬁagéz ﬂ: 0.

(x2 the+3= 0).

3. Find the valu
Sol:

It is given tha
Therefore, (x = the equation.
= (1) +kx1+3=0

=k+4=0

=>k=-4

Hence, the required value of & 1s —4.

4.  Find the value of @ and b for which x = % and x = —2are the roots of the equation

ax’ +bx—6=0
Sol:

It is given that % is a root of ax” + bx —6 = 0; therefore, we have:

2
ax E +bx§—6:0
4 4
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9a 3b
= —+—=
16 4
9a+12b
e =
16
=9a+12b-96=0

=3a+4b=32 . (i)

Again, (—2)is aroot of ax’ +bx—6=0; therefore, we have:
ax(-2) +bx(-2)-6=0

=4a-2b=6

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

On multiplying (i1) by 4 and adding the result with (1), we get:
=3a+4b+8a—4b=32+12

=>lla=44

=>a=4

Putting the value of a in (11), we get:

2x4—-b=3
=8-b=3
=b=5
Hence, the r

$$24

dbare4d 395 respective

S. (2x—3)(3x+1)—
Sol:
(2x—3)(3x+1):0
=2x-3=00r 3x+1=0
= 2x=3 or 3x=-1

3 1

> x=—orx=——
2 3

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

6. 4x* +5x=0
Sol:
4x* +5x=0
:>x(4x+5) =0

=x=0o0r4x+5=0
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= x=0or x:—E
4

Hence, the roots of the given equation are 0 and — %

7. 3x°—-243=0.

Sol:

Given:
3x2-243=0

= 3(x2 - 81) =0

=(x) ~(9) =0
:>(x+9)(x—9):0
=x+9=00r x-9=0
=>x=9orx=9

Hence, —9 and 9 are the roots of the equation 3x* —243=0.

8. 2x* +x—6=
Sol:
We write, x

class24

)=-12x" = 4xx(-3x)
S2x +x—6=
=2x* +4x-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, the roots of the given equation are —2 and 3

9. X2 +6x+5=0
Sol:

We write, 6x =x+5x as x* x5=5x" =xx5x
X +6x+5=0
=x +x-5x+5=0
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10.

11.

12.

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

= x+1=00r x+5=0
=>x=-lorx=-5

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

9x* —3x—-2=0
Sol:

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

=9x" +3x—6x-2=0

= 3x(3x+l)—2(3x+l): 0

= (3x+1)(3x—2) =0

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

2

= X=——0r XxX=

Hence, the ro m&24 ation are —pllg SS 24

x> +12x+35=0
Sol:
Given:

¥ +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=-Sor x=-7

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

x*=18x—77

Sol:

Given

x*=18x—77
=x’—18x+77=0
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13.

14.

= x’ —(llx+?x)+?'?:0
=x" —1lx-7x+77=0
:>x(x—ll)—7(x—ll):0
:>(x—?)(x—ll):0
=>x-7=00r x-11=0
=>x=7o0r x=11

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

6x +11x+3=0.
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=0or

= X=—o0r

class24

-1 .
Hence, — an s of the equation 6x° +11x+3=0.

6x* +x—12=0.
Sol:
Given:

6x* +x—12=0
=6x"+9x—8x—12=0

= 3x(2x+3)—4(2x+3)=0
= (3x—4)(2x+3)=0
=3x—4=00r 2x+3=0

4
o X=—0r x=—

4 -3 :
Hence, 3 and 5 are the roots of the equation 6x” +x—12=0.




Class X Chapter 10 — Quadratic Equation Maths

15. 3x*—2x-1=0
Sol:
We write, -2x =—3x+x as 3x” x(—1)=-3x =(3x)xx
3x7-2x-1=0
=3x" - 3x+x-1=0
:>3x(x—l)+1(x—l):0
:>(x—1)(3x+l):0
=>x-1=00r3x+1=0

1
=D x=lorx=——
3

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

16. 4x’>—9x=100
Sol:
Given:

4x> —9x =100
= 4x’ —9x
:>4x2—(25 ¢
= 4x? —25x+16
:>x(4x—25)+4(4x—25):0
:>(4x—25)(x+4):0

= 4x-25=00r x+4=0

class24

> x=—orx=-4

Hence, the roots of the equation are "y and —4.

17. 15x°—28=x
Sol:
Given:

15x* 28 =x

—=15x* —x—28=0

=15x" —(21x—20x)—28=0
=15x" —21x+20x—28 =0
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18.

19.

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

-4 7
> XxX=—orx=—
3 5

Hence, the roots of the equation are _?4 and %
4—11x=3x"

Sol:

Given:

4—11x=3x"

=3x’+11x—4=0
=3x’+12x—x-4=0
:>3x(x+4)—l(x+4):0
= (x+4)(
= x+4=0 o1

48x* —13x—1=0
Sol:
Given:

48x* —13x—1=0
:>48x2—(l6x—3x)—1:0
= 48x” —16x+3x—1=0

= 16x(3x—l)+1(3x—1) =0
=(16x+1)(3x—1)=0
=16x+1=00r3x—-1=0

-1 1
DX=—0r X=—
16 3

. -1 1
Hence, the roots of the equation are I and 3
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20. ¥ +22x-6=0

Sol:

We write:

2J2x =3V2x—2x as x> x (-6)=—6x"= 3J2xx (—\Ex)

L xX2+242x-6=0

21.

22,

= x> +22x-2x-6=0
:>x(x+3ﬁ)—ﬁ(x+3ﬁ]:0
:>(x+3ﬁ)(x—ﬁ):0
=x+32=00r x—/2=0

:>x:—3\/5 or x:ﬁ

Hence, the roots of the given equation are —3\/5 and \E

B2 +10x+73=0
Sol:

We write: 10x

2% 73 =21x% =3xxTx

class24

:>(x+J§)(J§x+?):0

:>x+\/§:00r \/?ijr'?:O

= x=—J/3 or x:—i:—E
NE) 3
Hence, the roots of the given equation are —\/?: and —%.

B +11x+63=0
Sol:
Given:

B +11x+6J3=0

=B +9x+2x+ 63 =0

= ﬁx(x+3ﬁ)+2(x+3ﬁ):0
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23.

24.

= (x+3\/§)(\/§x+2):

:>x+3\/37:Oor \/?:x+2—0

2 2xB 243
3J§orx \/_ J_XJ_ 3

Hence, the roots of the equation are —3J§ and

_2J§
;-

37 +4x—+J7=0
Sol:
Given:

3J7x +4x—1=0
=372 +7x-3x—~[7=0

:ﬁx(3x+ﬁ]—1(3x+ﬁ]:0
:>(3x+ﬁ)(ﬁ—l =

=3x+/7=0

J7x*—6x-13J7 =0

Sol:

We write, ~6x=7x~13xas \/7x*x(~1347 ) = -91x" = Txx(~13x)

T —6x—13J7 =0

= J7x* +7x—13x—13J7 =0

:ﬁx(x+ﬁ)—l3(x+ﬁ):
:>(x+\ﬁ)(ﬁx—l3):

= x+7=00r J7x-13=0

13 137
:>x:—xﬁ of X=—==——
J707

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

3J_.

i class24
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25.

26.

27.

4J6x* ~13x-2J6 =0
Sol:
Given:

4J6x* —13x-2J6 =0

= 4J6x* —16x+3x—2J6 =0
:4J§x(ﬁx—2ﬁ)+ﬁ(ﬁx—2ﬁ]:
:>(4J§x+J3_)(J3_x—2J§):

= 42x+B3=00r 3x-242=0

B Bx2 B x_zJ'E_zJExJi_zJE
a2 a2xd2 8 B BxB 3
2.6

3

. —\6
Hence, the roots of the equation are 2 and

3x? —26x+2=0
Sol:
We write, —2

~3x2 —24/6:
:>3x2—ng
:>J3Tx(\/3_x— 2=

= (VB2 (VB 2)-
(Ve —E) =0

= Br-2=0
V2 6

N

Hence, T the repeated root of the given equation.

32 —22x-2J3=0

Sol:

We write, —24/2x = —3v2x + v2x as /3x% x (—2J§ ) - 6x° = (—3J§x] x (Jix)
~By—2{2x-23=0

Tretiss24

=x=

=2}
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28.

29.

= B3x? -32x +/2x-23=0
jﬁx(x—£]+ﬁ(x—\/6):0
j(x—Jg)(\Ex+J§):0
:>x—J3:0 or ﬁx+ﬁ:0
V2 6

:>x—Jg:00r X=———==——

B3
J6

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

¥ =35x+10=0
Sol:

We write, ~3y/5x = -2/5x—V/5x as x*x10=10x> =(2v/5x ) x(~/5x)
s x2=35x+10=0

— x> —2/5x—[5x
= x(x—ZJg
= (x—2~/§)
= x(x—Z\/g

Hence, the roots of

class24

ven equation are JS_ and 2\/§ .

xz—(ﬁ+l)x+\/§:0

Sol:

xz—(\ﬁ+l]x+\/§:0
=2 —PBx—x+B=0

= x(x-V3)-1(x-3)=0
= (x=3)(x-1)=0
=x-3=00r x-1=0
=>x=+3o0rx=1

Hence, 1 and /3 are the roots of the given equation.
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30.

31.

32.

¥ +33x-30=0
Sol:

We write, 3/3x = 5¢3x—24/3x as ¥ x(-30) =-30x" = 5/3xx(-2/3x)
X +33x-30=0

= x> +58x—23x-30=0

= x(x+5V3)-243(x+5V3)=0

= (x+5V3)(x-243)=0

=x+53=00r x-23=0

=x=-5Bor x=23

Hence, the roots of the given equation are —5\3 and 243

2 +7x+5d2 =0

Sol:
We write, 7x =5x
ﬁxz +7x+
=2x* +5

:x(ﬁx+
= (ﬁx+5)(x+

:>x+\/5:0 or ﬁx+5:0
5 52

=S>x=-x20x=—-F7=——

2 2
5\2

Hence, the roots of the given equation are —2 and —72.

2x? x 52 =10x% = Sxx 2x

class24

5x° +13x+8=0

Sol:
We write,13x = 5x +8x as Sx” x8 =40x> =5xx8x
5% +13x+8=0

= 5x*+5x+8x+8=0
:>5x(x+1)+8(x+l):0
:>(x+l)(5x+8):0

=x+1=00r 5x+8=0
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33.

34.

3S.

x=-1or Jc:—§
5

8 : .
Hence, —1 and 3 are the roots of the given equation.

xz—(l+x/§)x+\/2_:0

Sol:
Given:

x? —(1+\/E)x+\/§:0
=x’—x-2x+2=0
= x(x-1)-2(x-1)=0
= (x=+2)(x-1)=0
=x—2=00r x-1=0

=x=+2o0r x=1

i nare\Eandl.

class24

Hence, the root

9x? +6x+1
Sol:
Given:

9x’ +6x+1=0
=9x* +3x+3x+1=0
= 3x(3x+1)+1(3x+1)
= (3x+1)(3x+1)=0
=3x+1=00r 3x+1=0

-1 -1
> X=—or x=—
3 3

0

Hence, _?l is the root of the equation 9x°* +6x+1=0.

100x* —20x+1=0
Sol:

We write, —20x =—10x—10x as 100x’ x1=100x" =(—10x)x(—10x)
-.100x* —20x+1=0
=100x’ —10x—10x+1=0
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36.

37.

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

= (10x—1) =0
—10x-1=0

1
=S>x=—
10

1. . :
Hence, 0 1s the repeated root of the given equation.

2x2—x+l:0
8
Sol:
) X X , 1 x? X h'e
We write, —x=———— as 2x x—=—=| —— |x| - =
2 2 8 4 2 2

class24

> X=—o0r xX=—
4 4

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

1
10x——=3

Sol:
Given:

le—l:f‘a

=10x* —1=3x [Multiplying both sides by x]
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38.

39.

=10x* -3x-1=0

:>10x2—(5x—2x)—l:0

=10x* —5x+2x—-1=0

:>5x(2x—1)+l(2x—1):0

:>(2x—l)(5x+l):0

=>2x—-1=0o0r 5x+1=0
-1

=>Xx=—o0r x=—
2 5

. 1 -1
Hence, the roots of the equation are 2 and 5

25,
X x
Sol:
Given:
%—§+2:0
X x
=2 -5x+2x
= 2x? —5x
:>2x2—(4x

= 2x" —dx—x+
:>2x(x—2)—l(x—2):0
:>(2x—l)(x—2):0
=2x-1=00r x-2=0

=x=—orx=2
2

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

2x* +ax—a’ =0

Sol:

We write, ax = 2ax —ax as 2x” ><(—.c12):—2.c12x2 :2axx(—ax)
S22 +ax—a® =0

=2x* +2ax—ax—a’ =0

:>2x(x+a)—a(x+a):0

:>(x+a)(2x—a):0
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40.

41.

=x+a=0o0r2x—a=0

a
= X=—aor x=—

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

4x2+4bx—(a2—b2):0

Sol:

We write, 4bx:2(a+b)x—2(a—b)x as
4x2><[—(az—b2)]:—4(.c12—l)2)x2 :2(a+b)xx[—2(a—b)x]
.'.4x2+4bx—(a2—b2):0
:>4x2+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

Sol:
We write, —4a’x =—2(a’ +b*)x—2(a’ —b*)x as
4x’x(a*~b*)=4(a* ~b*)x* =| 2(a’ +57) |xx| -2(a* =) |x
~4x —4a’x+(a'-b")=0

= 4x* =2(a’ +b*)x—2(a’* = b’ )x+(a’ —b*)(a’ +b7) =0

= 2x| 2x—(a*+8%) |~(a*=5)| 2x—(a” +5°) | = 0
=|2x—(a’+0%) || 2x—(a*-5%) | =0

=2x—(a*+b*)=00r 2x—(a’~b*)=0

a +b* a’ —b?
=x= or X =
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42.

43.

44.

a’ +b? a*—b*

and

Hence, are the roots of the given equation.
X’ +5x—(a’+a—6)=0

Sol:

We write, Sx=(a+3)x—(a—2)x as

¥ x| ~(a* +a=6) |=—(a’+a—6)x* =(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

are the roots of the given equation.

class24

Hence, —(a+3)

x? —2ax— (4
Sol:
We have, —2ax

x| —(4b* —a’) | = —(4b* —a®)x* = (2b—a) xx[~(2b+a)x]
o 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

2b+a)x as

=x—a-2borx—a+2b

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

X’ —(2b-1)x+(b*—b—-20)=0
Sol:
We write, —(26—1)x=—(b—5)x—(b+4)x as
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45.

46.

x*x(b* =b—20)=(b"=b—-20)x" =[ —(b—=5)x |x[—(b+4)x]
ox"=(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)=0o0r x—(b+4)=0

—>x=b-5o0orx=>b+4
Hence, b—5 and b+ 4 are the roots of the given equation.

x* +6x—(a2 +2a—8):0

Sol:
We write, 6x :(a+4)x—(a—2)xas

x° ><[—(.c12 +2a—8)]:—(a2 +2a—8):nc2 :(a+4)xx[—(a—2)x]

X Jrﬁx—(a2 +

—x2+(a+ 4)(a—2)ZCI03324
:>x[x+(a +4)]:0

=[x+(a+4) 0

:>x+(a+4):0 or x—(a—2):0

:>x:—(a+4) orx=a—2

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

abx® +(E)2 —ac)x—bc =0
Sol:

abx® +(\b2 —ac)x—bc: 0
=abx’ +b'x—acx—be=0
:>bx(ax+b)—c(ax+b) =0
:>(bx—c)(ax+b):0

=bx—c=0o0rax+b=0
C —
= x=—o0r x=—
b a
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Maths

47.

48.

49.

. =
Hence, the roots of the equation are % and —.
a

x* —dax—b* +4a* =0
Sol:
We write, <4ax=—(b+2a)x+(b—2a)x as

x> x(-b* +4a” ) =(—b* +4a’ )x* =—(b+2a)xx(b—2a)x
ox' —dax—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+b or x=—(b—-2a)

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

Hence, (2a+b

4x* -2 (a2 +
Sol:
Given:

4x* =2(a* +b*)x+a’b> =0

= 4x* —2a’x-2b’x+a’b* =0
= 2x(2x—a’)-b’(2x—a’)=0
= (2x—b*)(2x-a*)=0
=2x-b*=00r 2x—a* =0

b’ a’
=S x=—or x=—

2 2
a

Hence, the roots of the equation are 5 and ER
12abx” —(9a” —8b* ) x—6ab =0

Sol:
Given:

re the roots of the given equation.

class24
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Maths

50.

1.

12abx? —(9a2 —8b? )x —6ab=0

= 12abx’ —9a’x +8b’x —6ab =0
:>3ax(4bx—3a)+26(4bx—3a):0
= (3ax+ 2b)(4bx—3a) =0
=3ax+2b=0 or 4bx—3a=0

—2b 3a

> X=——o0r x=—

3a 4h

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

ab’x> +b’x—a*x—1=0
Sol:
Given:

b’ +bx—a’x—1=0

= b'x(a’x+1)-1(a’x+1)=0
= (b’x-1)(a’
= (bzx—l)

class24

= X=—or

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

9x* —9(a+b)x+(2a* +5ab+2b*)=0
Sol:
We write, —9(a+b)x = —3(Za+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 |
.95’ —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+b)=0or 3x—(a+2b)=0
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Maths

2a+b
x= or

2a+b

Hence,

5. —-1=

Sol:

E—l— 15

X x+1
16 15

= ———=1
x x+1

and

a+2b
X =

a+2b

are the roots of the given equation.

,x#0,-1

16x+16-15x

x(x+l)

3c+l6:l

53. —-3= x=0

4 45
X 2x+3
4 5

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

2% +3x

(Cross multiplication)
class24

roots of the given equation.

,xi&—i

2
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.

=2x" +3x=x+4 (Cross multiplication)
=2x’+2x-4=0

=x'+x-2=0

=x'+2x-x-2=0

:>x(x+2)—l(x+2):0

:>(x+2)(x—l):0

—>x+2=0o0r x-1=0

>x=-2o0rx=1
Hence,—2 and 1 are the roots of the given equation.

3 1 2 1
xz—-1,—
3

x+1 2 3x-1

=3x* +2x—-1=14x-10 (Cross multiplication)

=3x"-12x+9=0
= x’—4x+3=0
=x"-3x-x+3=0
:>x(x—3)—1(x—3):0
:>(x—3)(x—l):0
=>x-3=00r x—-1=0
=>x=3o0r x=1

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

class24
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55. BN :E,xil,—S

x—-1 x+5 7

Sol:

L6 s

x—-1 x+5 7

6.

x+5—x+1 6

T D)(x+5) 7
6 6

x*+4x-5 :?

= 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=—6orx=2

Hence, —6 an f the given equat

1

2a+b+2x
Sol:

1 1 1 1
- =
2a+b+2x 2a b 2x

1 1 1 1
_l’_

Za+b+2x_gzz 3
2x-2a-b-2x 2a+b

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

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

= 4x* +dax+2bx+2ab=0
:>4x(x+a)+2b(x+a):0
:>(x+a)(4x+2b):0

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

=>Xx=—-aor x=——
2

class24
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57.

58.

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

x+3_l—x 1

=4—-,x=2,0
x—2 X 4
Sol:
Given
(x+3)_(l—x):£
(x—2) X 4
x(x+3)—(l—x)(x—2)_1?
(x—2)x 4
x2+3x—(x—2—x2+2x) 17
= 3 = —
x —2x 4
x2+3x+x2—3x+2:£
¥ —2x 4
2x% +2 :E
¥ —2x
—8x’ +8=1 [On i iplyi ]24
o CTiIsSsS
= 9x* —34x
= 9x? —36x+2x
:>9x(x—4)+2(x—4):0
:>(x—4)(9x+2):0
=2x—-4=00r9x+2=0
—Sx=4or x=—
9
Hence, the roots of the equation are 4 and _9—2
3x—4 7 5 4
+ ==, xz—
7 3x—-4 2 3
Sol:
3x—4 7 5 4
+ ==, x#—
7 3x-4 2 3

(3x—4)"+49 5
7(3x-4) 2
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59.

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=00r2x-5=0

=x=6or x:E
2

5 . .
Hence, 6 and 5 are the roots of the given equation.

X x—1
' class24
Sol:
x L xol
x—1 X B
a(x-1)" 17
x(x—l) _4
x2+x2—2x+l_E
X —x 4
2x" —2x+1 17
>——=—
x -1 4

=8x" —8x+4=17x"-17x
=9x* - 9x-4=0
=9x’ —12x+3x-4=0
:>3x(3x—4)+l(3x—4):0
:>(3x—4)(3x+1):0
=3x—4=0o0r3x+1=0

4 1

=S x=—orx=——

3 3
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60.

61.

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

X x+1 4
+ —

=2—,x=0,-1
x+1 X 15
Sol:
A S S S |
x+1 X 15
+(x+1)" 34
x(x+l) 15
x2+x2+2x+l_£
X +x 15
2x +2x+1 34
:>2—:_
X +x 15

= 30x> +30x+15=34x" +34x
=4x* +4x-15=0

=4x’ +10x—6
:>2x(2x+5
= (2x+5)(
=2x+5=0

class24

:>:Jc:—E or 2x—3=
2

5 3 ) :
Hence, — 5 and 3 are the roots of the given equation.

x—4 x-6
_l_
x-5 x-7

31 vss7
3

x—4,x=6 :3%,“&5,?

x-5 x-7

N (x—4)(x—?)+(x—5)(x—6) :E

(x—S)(x—?) 3
- x*—11x+28+x*—11x+30 _E
x> —12x+35 3

2x? —22x+58 10

¥ —12x+35 3
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62.

jxi—11x+29:§

x —12x+35 3
= 3x* —33x+87=5x" - 60x+175
= 2x*—27x+88=0
= 2x’ —16x—11x+88=0
:>2x(x—8)—ll(x—8):0
:>(x—8)(2x—ll):0
—>x—-8=0or 2x—-11=0

11

=x=80r x=—

11 . .
Hence, 8 and 5 are the roots of the given equation.

Vivelass24

x*—5x+4+
x?—6x+8 3
2x* —10x+10 10

_ 2% Z10x+10

x> —6x+8 3

x*=5x+5 5

x'—6x+8 :g
= 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=0o0r 2x-5=0

=x=50r x==

5 ) :
Hence, 5 and 3 are the roots of the given equation.
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Maths

63.

64.

1 2 6
(x—2)+(x—1) :;,x;t{),l,2
Sol:

1 N 2 6
(x—2) (x—l) x
(x—1)+2(x—2)_
(x—l)(x—Z
3x-5 6
¥ -3x+2 «x
=3x" —5x=6x"—18x+12

=3x"-13x+12=0

=3x*—(9+4)x+12=0
=3x* - 9x—4x+12=0
:>3x(x—3)—4(x—3):0
:>(3x—4)(x—
=3x-4=0

= | o

4
= X =— 0r
3

L + 2 = > ,x=-1,-2,—4
x+1 x+2 x+4
Sol:

L 2 _ 0 ax#E-1,-2,-4

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

T (xtD)(x+2) x+4
3x+4 5

x+3x+2 B x+4
= (3x+4)(x+4)=5(x" +3x+2)
=3x? +16x+16=5x" +15x+10
=2v—x—6=0
=2x" —4x+3x—6=0
:>2x(x—2)+3(x—2):0
:>(x—2)(2x+3):0

[On cross multiplying]

class24
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65.

66.

= 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-2=00r2x+3=0

=>x=20r x=——
3 ) :
Hence, 2 and — 2 are the roots of the given equation.

3(3x—l)_2{2x+3}:5’x¢15_§
2x+3) "\ 3x-1 372

Sol:

3 3x-1 5 2x+3
2x+3 3x

N 27x° —18xt3—8x —24x—18 _
6x"+7x-3
19x* —42x—-15 B
6> +7x-3
=19x* —42x—15=30x" +35x—15
=11x*+77x=0
:>llx(x+?'):0
= x=00r x+7=0

5

=x=00r x=-7

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

ATl (36=3) L3
5x-3) "\ 7x+l 577

Sol:

class24
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(55t

3(7x+1) —4(5x-3)"
(5x—3)(?x+l)

3(49x% +14x+1)—4(25x° —30x+9)

11

= 3 =11
35x"—-16x—-3
147x* + 42x +3-100x* +120x — 36
= 5 =11
35x" —16x—-3
4?x2+162x—33_“
35x* —16x—3

= 47x* +162x-33=385x —176x—33
=338x* —338x=0

:>338x(x—l):0

=x=00r x—-1=0

=x=0o0r x=1

Hence, 0 and 1

67. |23,
2x+1
Sol:
Given:

4x-3 10 2x+1 3
2x+1 4x-3
. 4x-3
Putting —— = v, we get:
&1 D VEE
y—9=3
y
2_
Y 10 _
y

=y —-10=3y n cross mult:
¥y’ -10=3 [O Itiplying]

f the given equation.

class24

3
4

3

=" -3y-10=0
=1>—(5-2)y-10=0
=1’ -5y+2y-10=0
= y(y-5)+2(y-5)=0
:j(y—SXy+2):0
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68.

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

=>y=S5Sory=-2

Case I:

If y=35, we get:

4x-3

il

=4x—3=5(2x+1)  [On cross multiplying]
= 4x—-3=10x+5

= —6x=8

= —6x=8
8

= x=—

6

4
S x=—
3

Case II:
If y=-2, we get:
43:—_7’;:__2
2x+1

=4x-3=—

class24

= 4x-3=
=8x=1
1

= x==
8

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

2
X s X |46=0,x#b,a
x+1 x+1
Sol:
x Y X
— | =5 — |+6=0
x+1 x+1
Putting Lzy, we get:
x+1

¥ =5y+6=0
=1’ =5y+6=0
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69.

=3’ —(3+2)y+6=0
=3’ -3y-2y+6=0
=y(y-3)-2(y-3)=0
:>(y—3)(y—2):0
=y-3=00r y-2=0
=>y=3o0ry=2

Case I

If y=3, we get
3

x+1

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

—=x=3x+3
-3
=D x=—
2
Case II:

If y=2, we get: 4

x
x+1
= x:2(x+

=2

class24

=>x=2x+2
= -—x=2
=>x=-2

. -3
Hence, the roots of the equation are 5 and -2.

a_ . b
(x—b) (x—a)
Sol:

a+b:2

G5 )
e 7

=2,x#b,a
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70.

:>(a—x+b)

(x b) (x a)]
(x—a)+(x—b)}:
i (x—b)(x—a)

| 2x—(a+Db) }_

_(x—b)(x—a) -

:>(a—x+b)[2x—(a+b)]:0

=a-x+b=0or 2x—(a+b):

:>(a—x+b)

= (a—x+b)

a+b
=x—a+bor x=

Hence, the roots of the equation are (a+5)and {a J2r b}.

class24

N a—b(ax—l) N b—a(bx—l)

=0
ax—1 bx—1
a—abx+b+a—abx+b_
ax—1 bx—1
:>(a—abx+b)_ I + 1 =0
_ax—l (bx—l)
:>(a—abx+b) (bx—l)+(ax—l) =0
i (ax—l)(bx—l)
:>(a—abx+b) (a+b)x—2 =0
_(ax—l)(bx—l)

:>(a—abx+b)[(a+b)x—2] =0
=a—abx+b=0or (a+b)x—2:0
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71.

72.

(a+b)
=>x= or x=
ab (a +b)
Hence, the roots of the equation are M and 2 .
ab (a + b)

372 437 210

Sol:
35 437 =10
3’{.9—1—l =10

3X
Let 3" be equal to y.
S9p+i=10

Yy
=9y’ +1=10y

=9y"-10y+1=0
:>(y—1)(9y—l):0
=y—-1=0or

=y=lor

class24

=3x"=1or

=3 =3"or 3*=3"
=>x=00rx=-2

Hence, 0 and —2 are the roots of the given equation.

4{_x+1) +4(_1—x_} -10
Sol:

Given:

4(X+1_] +4[1—X} — 10

= 4".4+41.L4 =10
4
Let 4" be y.

~ay+2-10
v

=4y’ —10y+4=0
:>4y2—8y—2y+4:0




Class X Chapter 10 — Quadratic Equation

Maths

:>4y(y—2)—2 y—2):0

=>y=2o0ry=

b | =

2
4
. 1

=4"=2 or —

=47 =2" =2 op 2** =27
-1

= X=—o0r x=—

2

1 -1 . .
Hence, 3 and 5 are roots of the given equation.

73. 2% _32%%432-0
Sol:

2% 320+ 1370
=(2°) 3.2 +32=0
Let 27 be y.

Ly 12y 432
:>y2—8y—
= y(y-8)
=(y-8)=0%
=y=8or y=
n2"=80r2"=4
=2=2% or 2° =27

=x—2o0r3

class24

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

1. x*—6x+3=0
Sol:
¥t —6x+3=0
=x'—6x=-3
=x’ —2xxx3+3" =-3+3
=(x-3)'=-3+49=6

:>x—3:i\/g

Exercise - 10B

(Adding 3* on both sides)

(Taking square root on the both sides)
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:>x—3:Jgor x—3:—Jg
:>x:3+\/g or x:3—\/g

Hence, 3+ Jg and 3 _JE are the roots of the given equation.

2. x*—4x+1=0
Sol:
x*—4x+1=0
=x'—4x=-1
=x" —2xxx2+42" =—1+2° (Adding 2 on both sides)
=(x—2) =—1+4=3
=>x-2= J_r\/_’-) (Taking square root on the both sides)
:>x—2:\/§or x—2:—\/§
:>::c:2+s/3T or x:2—\/§
Hence, 2+J§ and 2—\5 are the roots of the given equation.

3. x> +8x—-2=
Sol:
¥ 4+8x—2=

class24

= x’+8x=2
=Sx 4 2xxx4+4" = (Adding 47 on both sides)

= (x+4) =2+16=18

=x+4=+J18 =432 (Taking square root on the both sides)
= x+4:3x/§ or x+4:—3\/2_

= x:—4+3\/§ or x:—4—3x/§

Hence, (—4 +3s/§ ) and (—4 —3\/5 ) are the roots of the given equation.

4. 4x*+4P3x+3=0
Sol:

4> +43x+3=0
= 4x7 +4B3x=-3

= (2x)' +2x2xx\3+(V3) =-3+(¥3)  [Adding (V3)" on both sides]
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:>(2x+\/§)2:—3+3:0

:>2x+\/3_':0
Lo 3
2

3. . .
Hence, ey is the repeated root of the given equation.

5. 2x*+5x-3=0
Sol:
2x* +5x-3=0
=4x" +10x—6=0 (Multiplying both sides by 2)
=4x’ +10x=6

5 (s5Y 5V 5Y
:>(2x)2+2><2x><—+ ~| =6+4| = | [Adding | = | on both sides]
2 \2 2 2

2
:>[2x+£) =
2

4+25 49 (7Y
2

aiuclass24

:>2x+£:
2
:>2::c+§:1
2 2
:>2x:z—zzgzlor2x:———£:—£:—6
2 23 2
1
X=—orx=-3
2

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

6. 3x'-x-2=0
Sol:
3x*—x-2=0
=9x* —3x—6=0 (Multiplying both sides by 3)
=9x" —3x=6

1 (1Y 1Y 1Y
:>(3x)2—2><3x><—+ —| =6+| = [Adding | — | on both sides]
2 \2 2 2




