Chapter 5 Quadratic Equations in One Variable Ex 5.2
Solve the following equations (1 to 24) by factorization:

Question 1.
(i) 4x2 = 3x
(ii) x2-5x2=0
Solution:
(I} 4% = 3x
x(dx—3)=0
Eitherx =0,

3
or4xr-3_=0,then4x=3:=x=z

3
.'.IIU,E
7
) x 253:: -0
¥-5x=0
=% x(x-5)=0

Either x=0 or x-5=0,thenx=35
Hence x=0,5

Question 2.

(x-3)(2x+5)=0

(i) x(2x+1)=6



Solution:
(x-3)(2x+95) =0

Eitherx -3 =0,
Thenx =3
-5
or 2x+5=01hen2x=—5=>x=—5
-5
Hence x=3,=—2-
(i) x(2x+1)=6 (1993)
xX(2x+1)=6
22 +x-6=0

2% +4x-3x-6=0=2x(x+2)-3(x+2)=0
=x+2)(2x-3)=0
Either x+2=0,thenx=-2

or 2x—3=0,then2x=3=x=%

3

Hence x = - 2, 3

Question 3.
() x2—-3x-10=0
(i) x(2x + 5) = 3



Solution:
()x2-3x-10=0
=2x2-5Xx+2x-10=0
=>x(x-5)+2(x-5)=0
= x=-5x+2)=0
sEither x-5=0,thenx=35
orx+2=0,thenx=-2
Hence x = 5, ~ 2
(i) x(2x+5)=3 (1994)
x(2x+5)=3
= 22+5x-3=0 = 22 +6x-x-3=0
= xXx(x+3)-1(x+3)=0
= x+3)(x-1)=0
Either x+3=0,thenx=-3

1
or 2x-l=0,then2x=1=ax=5-
1
.'.x=-3,5
Question 4.

() 3x2-5x—-12=0
(i) 21x2—-8x—-4=0



Solution:
(i()3x2-5x-12=0

=3%2 -0 +4x—12=0
=23x(x-3)+4(x-3)=0

=

(ii)

41

or

(x-3)3x+4)=0
Either x-3=0,thenx=3

or3x+4=0,then3x=-4=x=

-4

N3

21x2-8x-4=0 (1990)

21x2-8x-4=0

21x2 - 14x+ 6x—-4=0

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

Bx-2)(7x+2)=0

Either 3x - 2 =0, then 3x=2=ox=—§-
-2

7x+2=0,then7x=—2=ox=-7

=
3

Hence x=3,

Question 5.
() 3x2=x+4
(i) x(6x — 1) =35



Solution:

()3Ix2=x+4
=>3x2-x—-4=0
=232 -4x+3x-4=0

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

4
Eitheer—4=0,thcn3x=4=;=§
nr x+|={}uth¢ﬂx=—1

4
Hence x= 3,-1

(ii) x (6x-1)=35 (1991)
x(6x—1)=35

= 6x2-x-35=0

= 62— 15x+14x-35=0

= 3x(x-5)+7(2x-5)=0

= (-5 @x+7)=0

Either 2x-5=0,then2x=5=x =

=~ 2|

ordx+7=0,then3x=-T=x=

-7
Hence x = ;,—3

Question 6.
() 6p2+11p—-10=0
(i) 23X2—13X=1



Solution:
(iI)6p*+11p-10=0
=6p*+1op-4p-10=0

=3p(2p+5)-2(2p+5)=0

2p+5) (3p-2)=0

Eimer2p+‘5=0,&13n2p=—5:>p=—_ES
2
01'3P"2=ﬂ,thﬂn3p=2:>p=§
-5 2
Hence pv—_z,g
1
bl [l
Sx 3_1 1
1
i (e,
3,1' 31 1
2 - 3x+2x-3=0
x(2x~3)+1(2x-3)=0
2x-3N(x+1)=0

Either 2x —.3 = 0, thean=3=>x:%

x+1=0,thenx=-1
Hence x = 3/2, - 1

Question 7.
(i) (x—4)2+52=132
(i) 3(x — 2)2 = 147



Solution:
(i) (x — 4)2 + 52 =132
X2-8x+16+25=169
x2-8x+41-169=0=x2-8x—128=0
= x>-16x+8x—128=0
= x(x-16)+8(x-16)=0
= (x-16)(x+8) =0
Either x-16=0,thenx=16
or x+8=0,thenx=-8
Hence x=16,-8
(i) 3 (x-2)2=147
3(x-2)t=147
3 (x2 - 4x+4) =147
= 3x2-12x+12-147=0
= 2-12x-135=0

x% — 4x — 45 = 0 (dividing by 3)
x2-9x+5x—-45=(
X(x-9)+5(x-9)=0
(x-9)(x+5=0

Eitherr x—-9=0,thenx=9
or x+5=0,thenx=-5

Hence x=9,-5

L |

Question 8.

(i) 17(3x — 5)> = 28

(i) 3(y?-6)=y(y +7) -3
Solution:



Y] -

w
>
|
o
o
I
2
[s]

W =
>
|
o
(8]
]
(]
0
X
|

X2 —30x +25=196
9x% - 30x + 25 - 196 =0
9x2 - 30x-171=0
3x2-10x-57=0 (Dividing by 3)
3x2-19x+9x-57=0
x(3x-19)+3 (3x-19)=0
Bx-19) (x+3)=0
Either 3x — 19 = 0, then 3x = 19
19

x=T orx+3=0,thenx=-3

O

=

b 40088

U

: 19
Hence x = T,'-?’

(i) 30°-6)=y@r+7-3
307-6)=y(y+7)-3
307-6)=y2+7y-3
32 -18=32+ Ty -3
-2 -Ty—-18+3=0
22 - Ty—15=0

22 —10y+3y-15=0
2y (y-5)+3(y-5)=0
=5 @2y+3)=0
Eithery—-5=0,theny=35
or2y+3=0,then2y=-3 = y=-32
Hence y=-3/2,5

Question 9.
X2—4x—-12=0,whenx € N

A A |

U



Solution:
¥-—4x-12=0
=x2-6x+2%x-12=0
=x(x-6)+2(x-6)=0
=(x-6)(x+2)=0
Eitherx—6=0thenx=6
orx+2=0thenx=-2
But -2 is not a natural number

Lu=0

Question 10.
2x2—-8x—-24=0when x €|
Solution:

2x2—-8x—-24=0

= x2 — 4x - 12 = 0 (Dividing by 2)
=x2-6x+2%x—-12=0
=x(x-6)+2(x-6)=0
=2x-06)(x+2)=0

Eitherx —6=0,then, x=6
orx+2=0thenx=-2
Hencex=6,-2

Question 11.
5x2—-8x—-4=0whenx € Q



Solution:
ox2-8x-4=0
wSx(=-4)==20
20=-10+2
8=-10+2
=5x2-10x+2x-4=0
=5x(x-2)+2(x-2)=0
= @®-2)5x+2)=0
(Zero Product Rulc)
Eitherx -2 =0, thenx =2

2
or Sx+2=0,thenSx=-2 = x=—§

2

xX=2~—

Question 12.
2x2 —9x + 10 = 0,when
()xeN
(ihxeQ
Solution:
2%2—-0x+10=0
=22 - 4x-5x+10=0
= 2(x-2) - 5(x-2)=0
= (x-2)(x-5)=0
Either x—2=0,thenx=2,
| 5

ur2x-5=0.then?_r=5=:x=5

(i) whenxe N, then x =2

5
(ii) when x € Q, then x = 2, 3

Question 13.
(i) a®>2 + 2ax + 1 = 0, a#0
(i) x2=(p+ax+pg=0



Solution:
(i)a2x2+2ax+1=0
=23a%2+ax+ax+1=0
= ax(ax+1)+1(ax+1)=0

= (ax+1)(ax+1)=0 = (ax+12=0

1
v ax+l=0=ax=-1 x=-—

1 1

Hefige:: 3o jomw
a

(ii) x2-<p+q)x+:q=0
X-(p+q)x+pg=0
2 -px—gx+pg=0
x(x-p)-q(x-p)=0
= x-px-9=0
Either x — p = 0, then x = p,
or x-q=0,thenx=gq
Hence x=p, ¢

Question 14.
a*x®+ (a®*+ b*)x +b*=0, az0
Solution:
at+ (a2 + b +b2=0
=ax+1)+bx+1)=0
= (x+1)(@x+b)=0.

= (x+1)=0,thenx=-1

or a*x+ b% =0, then a’x = - =X =—
a
~b?
Hence x==1, —
a2

Question 15.

(i) V3x2 + 10x + 73 =0
(i) 4V3x2 + 5x —2V3 =0
Solution:



(i} V3x2+ 10x+ 743 =0
[+ 3x743=7x3=21]
= 3x(x +43) + 7(x+43) =0

= (x+ 3)([3x+7=0
Eiﬂ]eﬁrx't'-\l"_:{}’thenx:_,ﬁ
or ﬁx+?={],then Bx==7

-7
= x:_\/': =>x='_?"@=_?‘@
3 Bx3 3
Hencex=—ﬁ,—l\3~§-

(i) 433 +5x-2/3=0
4f3 xF+5x-2[3=0
| {4.{5 x(=24/3) = §x(=3) =24 }
43x2 + 8x—3x~243 =0
= 4x(f3x+2)- F([3x+2)=0
= (J3x+2)(@x~-3)=0
Either ,[3x +2 =0, then Jix=-2

=23 243
T BB T T3

0r4x—u"_ = (), then 4x = HE)
V3
4

23 3
" 4

3

= X =

Hence x =



Question 16.
() x2—(1+V2)x +v2=0
(ii) X+1x = 2120
Solution:
(i) @ =(1+2x+42=0
=x2-x—V2x+42=0
=>x@x-D-Lx-1)=0
= (x-DE-2)=0
Either x -1 =0, thenx =1
orx— 2 =0,thenx = fo
Hence x =1, JE
1

" +1_2_
(ii) x ~ =235

241 41
o o 202420 =41x
x 20

= 20x2-41x+20=0
= 20x%— 16x—25x+20=0
= dx(5x-4)-5(5x-4)=0
= (5x—4)(4x-5)=0

4
Either 5x —4=0,then5x =4 => x =

5
5
ur4x—5=0,ﬂ13n4x=5:>x=1
H Jr:-ii
ence X = 7,7
Question 17.

(i) 2x2—5x+2=0,X£0
(ii)x215—x3—10=0
Solution:



1= 342=02#£0
=}2_5K+2H2:[:I

::721'2—5.1:‘?'2:{] '-'2X2=4
4=-4x ()
_5=—4-1

= 22 —4x—-x+2=0

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

= (x-2)(2x-1)=0
Eitherx-2=0,thenx=2

1
Uflt—l=ﬂ,then2x=]:;.x=5
.
x=2 7
¥ x
(if) 1573 -10=0

©+ =150 =-15x10
~5=-15+10

Sor——

= x2 - 15x+ 10x - 150 =0
= x(x - 15)+ 10(x-15)=0
> x-15x+10)=0
Either x — 15 =0, then x = 15
orx+ 10 =0, then x =-10
Sox=15,-10
Question 18.
(i) 3X—8x=2
(i) x+2x+3=2x-33x—7



Solution:
. 3.[- —_

(1) -
3r? -8
F

=2

| o

]

3x% -8 = 2x
3x2-2x-8=0

I -6x+4x-8=0
Ix(x-2)+4(x-2)=0
(x-2)Cx+4)=0
Eitherx - 2=0,thenx=2

b4 48

ﬂr3x+4=ﬂ,ﬂ1en3x=-—4::x=—3
~ Hence x=2,-4/3
.o X+2 2x-3
k") x+3  3x-7
(x+2)(Bx—7)=(2x—3) (x + 3)
= 3 - Tx+6x-14=27+6x-3x-9
= 3 —x—14=22+3x-9
= 3% -x—14-22*-3x+9=0
= 2-4x-5=0=22-5%+x-5=0
x(x=5)+1(x~-5)=0
= (x-5@Ex+1)=0
Eitherx - 5=0,thenx =35
orx+1=0thenx=-1

Hence x =5, -1
Question 19.
(i) 8x+3—32-x=2
(i) xx—1+x-1x=212
Solution:



(I} 1'-—{—3 Tz
16—8xr—3x— 2
(z+3)(2—x)

“11x+7

2x -x24+6-3x =2
~1lx+7=4x—-2x2+ 12— 6x
—1lx+T7-4x+2x2-12+6x=0
22-9x-5=0
222 - 10x+x-5=0
2X(x-5+1(x-5=0
x-52x+1)=0
Eitherx -5 =0, thenx =5

LU U U

|
or2x+ 1 =0, then 2x = -1 :>x=-5

1
Hence x=35, )



W) T3+ =23
x  x-1 1
it x 23
X x—I*_S_
x-1 X 2

U

x2 —x 2
4x2 — 4x + 2 =5x2 — 5%
4xr —4x+2-5x2+5x=0
X2 +x+2=0=>x2-x-2=0
P-2x+x-2=0
x(x-2)+1(x=2)=0
x=-2)(x+1)=0

Eitherx -2 =0, thenx=2
orx+1=0,thenx=-1

Ly uuy

Hence x=2,-1
Question 20.
(1) xx+1+x+1x=3415
(i) x+1x—1+x—2x+2=3
Solution:



o & x4+1 __ 34
(1} z+1 T = F
P e I

z{z+1) 15

2x2 +2x+1 34

x2 4x 15

U

30x2 + 30x + 15 = 34x2 + 34x
3062+ 30x + 15 - 3422 —34x =0
~4x2~4x+15=0

42+ 4x-15=0

42+ 10x—6x-15=0
2x(2x+5)-3(2x+5)=0
(2Zx+5)(2x-3)=0

L 2 '

Either2x+5=0,then2x=-5 = x=_2

or 2x—3 =0, then 2x = 3:;3::%

Hence x =

0o by
b2 L2



. x+l+x-2_
(i) x—1 .‘4:+2m3

x+1 x-2

x-1 x+2

(x+D(x+2)+(x-2)(x-1) _
= (x -1 (x+2) n

¥+ 2x+x+24+xt —x-2x+2

U f

¥ +2x-x-2

x2+3x+2+x2=-3x+2 3

x24x-2 |
22 +4=3x2+3x-6
22 +4-3x2-3x+6=0
-x2-3x+10=0
x2+3x-10=0
X+ 5x-2x-10=0
x(x+5)-2(x+5=0
(x+5)x-2)=0
Eitherx + 5=0,thenx=-5
or x—2=0,thenx=2

Hencex=-5,2
Question 21.
() 1x-3—1x+5=16
(ii) x—3x+3+x+3x—3=212
Solution:

gy sy



X+5-x+3 | 8 |
(x-3)(x+5) 6 x2+2x-15"§

= x2+2x—15=48

= ¥ +2x-15-48=0

= X2 +2%-63=0=>x2+9%-Tx-63=0

= x(x+9)-Tx+9)=0

= (x+9)(x-7)=0
Eitherx +9 =0, thenx=-9

or x—=7=0,thenx=7

Hencex=-9,7

x-3 . x+3 "21
(ii) x+3 x-3 “2

x—3+x+3_ l
x+3 -3 “2
x-3 x+3 1
Put = g, then —— = —
3 x- a
S R
a+r — = >



2 -5a+2=0=>2d-a-4a+2=0
a2a-1)-22a-1)=0
2a-1(a@a-2)=10

LRI

1
Either 2a—1=0, thena = E

ora—2=0,thena=2

1
(a) Whena= R then

.1‘.—.3__1 2y _
¥+3. 3o oAmakS

(b) When a = 2, then

2x+6=x-3=2>2%-x=-3-6
= x=-9
Lox=9 -9
Question 22.
(i) aax—1+bbx-1=a+b,a+b#0,ab+0
(i) 12a+b+2x=12a+1b+12x
Solution:



a -I-ﬁ:ﬁ.-l-b

I_I:I ar—1
=}(ﬂrﬂ—l - b) + (ﬁ - ”'} =0

a—abx+b+b-abx+a "
R CED

=4

1
= (a+ b - abx) [ax—l+bx

1
=0
=1

= (a+b—abx}|:

(a+b—abx)(ax+bx -2)

bx=1+ax-1 =0
(ax-D(bx-1D|

= (ax-1)(x—-1)

0

= (atb—abx)(ax+bx-2)=0
= Eithera+ b —abx =0, then a + b= abx

x_a+b

"~ ab

or ax + bx — 2 =0, then
‘- 2

T a+b
H:-':rn:ﬂ::c=ﬂ &

ab "a+b

x(a+b)=2



(i1)

Y

UYLy U

] 1 1
2a+b+2%c Z * Z 2x
| I 1

—_— = — 4

2a+b+2x  2x 2a

2x-(a+b+2x) b+2a
(Qa+b+2x)2x  2ab

—@a+b)  (2a+b)
Qa+b+2x)2x  2ab

-1 |
Qa+b+2x)2x ~ 2ab
—2ab = (2a+ b+ 2x)2x
dax + 2xb + 4x2 = 2ab
4x* + 2bx + 4ax + 2ab =0
2x(2x +b)+2a(2x+ b)=0
2x+2a)2x+ b)=0
2x+2a=0o0r2x+b=0

-b

Xl O e
2

Hence, the roots of the given equation are
-b

—a and *-2—

| -

Question 23.
1x+6+1x—10=3x—4



Solution:

TS ey I
46 g z—10 =~ z-—4
104246 __ 3
= (z4+6)(z—10) ~ z-—4
2x -4 3

= x+6)(x-10) x-4
= (2x—4) (x~ 4) =3 (x + 6) (x - 10)

= 2% — 8x — 4x + 16 = 3 (x? - 4x — 60)
=22 -8x—4x+ 16=3x> - 12x— 180
=22 - 12c+16-3x2+ 12x + 180 =0
= -xX2+196=0 = x2-196=0
= @)P-(4P=0 = (x+14)(x-14)=0
Eitherx + 14 =0, thenx=- 14
or x-14=0,thenx = 14

o x=14,- 14
Question 24.
(i) 3x+4——— V=
(ii) X(X=7)——————— V=32

Solution:



(i(fvV3r+4=x
Squaring on both sides
x+4=x2=>x-3x-4=0
S -4x+x-4=0,=x(x-4)+ 1 (x-4)=0
Dx-4)x+1)=0
Eitherx—-4=0,thenx =4
or x+1=0,thenx=-1
Lx=4 -1
Check (i) If x = 4, then

LHS. = [3x+4 = [3x4+4

=J12+4=16=4

RHS.=x=4 .. LHS.=RHS.

Hence x = 4 is its root

(i) If x = — 1, then

LHS.= 3x(-1)+4 = [3+4 =1 =1

RHS. =x=-1

-+ L.H.S. 2 RH.S.

s x=-1isnotits root, Hencex =4




(i) Jx(x-7) =342
Jx(x=7) =342, Squaring both sides,

x(x-7)=9%x2=>x2-7x=18
= xX-Tx-18=0,

= x2-9x+2x-18=0

= x(x-9+2(x-9)=0
= (x-9x+2)=0

Either x-9=0,thenx=9
or x+2=0,thenx=-2
LXx=9 -2

Check : (i) If x = 9, then

LHS.= Jx(x=7) ={9(9-7)
= J9x2 = 18 = J9%x2 =342 =RHS.

x =9 is a root
(i) If x = — 2. then

LHS. = [x(x=7) ={-2(-2-7)
=J-2x-9 =18 = J9x2 =342 =RHS

s x =2 is also its root
Hencex=9, -2
Question 25.
Use the substitution y = 3x + 1 to solve for x : 5(3x +1 )2+ 6(3x+1)—-8=0




Solution:
y=3x+1
Now, 5(3x+1)2+6(3x+1)-8=0
Substituting the value of 3x + 1, we get
52 +6y-8=0=>52+10y-4y-8=0
.+ 5%(~8)=-40
s =40=10x(-4)
6=10-4

25(y+2)-4p+2)=0=>(p+2)(S5y-4)=0
Either y + 2 =0, then y = -2

4
orSy—~4=0thenSy=4=y= E
(i) If y=-2, then
x+1=-2=53x=-2-]

=]

= Ix=-3=>x= -3—

4
(i) Ify= 3 then

TR TR T S T
x g P =
-1

5

|
= X Em e—
=X 3

Hence x=-1, —

Question 26.
Find the values of xifp+1=0and X2+ px—6=0




Solution:
p+1=0thenp=-1
Substituting the value of p in the given quadratic equation
¥+(-1x-6=0
=x-x-6=0
=x2-3x+2x-6=0
=x(x-3)+2(x-3)=0
=x-3)(x+2)=0
Eitherx - 3=0thenx=3
orx+2=0tenx=-2
Hence x = 3, -2

Question 27.

Find the values of Xifp+7=0,q—-12=0and X2+ px+q=0,
Solution:

p+7/7=0thenp=-7

andg-12=0teng=12

Substituting the values of p and g in the given guadratic equation,
¥-Tx+12=0

=>x2-3x—-4x+12=0

=2x(x-3)-4(x-3)=0

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

Eitherx - 3=0thenx=3

orx—4=0thenx=4

Hencex =34

Question 28.
If x = p is a solution of the equation x(2x + 5) = 3, then find the value of p.




Solution:
Given,x=pand x(2x +5) =3
Substituting the value of p, we get
p(2p+5)=3

=2pt+bp-p-3=0
v 2%(-3)=-6
- =6=6%(—1)
5=6-1

=2pp+t3)-1p+3)=9=(p+3)}2p-1)=0
Either p + 3 =0, then p = -3

| —

or2p—1=0,then2p=1=p=

L
c PT5



