Quadratic Equations

Question 1.
Solve the following (1 to 12) equations:
(i) x*-11x+30=0
(ii) 4x2-25=0
Solution:
(x>~ 1lx+30=0

~30=-5x%(-6)
X2 =5x—6x+30=0 “11=-5-6

= x(x-5)-6(x-5)=0
= x-5x-6)=0

Either, x—=5=0,thenx =15
orx—c =0 thenx=6

L x=56
(i) 4x2—25=0= 4x2 =0 + 25
25
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Question 2.
(i) 2x2-5x =0
(ii) X2 - 2x = 48
Solution:
()22 - 5x=0
x(2x-5)=0
Either, x =0
or 2x — 5 =0, then 2x = 5

2
2

=T 4

-0, 2
..x-—,z

(i) x* —2x = 48
= 32 -2x-48=0

48 :—Rxﬁ}

2 =
= X%~ 8x + 6x-48 =0 { 816

= x(x—8)+6(x — 8) =0

= (x-8)(x+6)=0
Either, x — 8 = 0. thenx = 8
orx+6=0,thenx=-6

x=8 -6



Question 3.
(i) 6 + x =x2
(ii) 2x2+ 3x +1=0

Solution:
(i) 6 + x = x*
=>xX-x-6=0

. r=f==3x2
= -3x+2x-6=0 =342

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

= (x=-3)x+2)=0
Either,x—3=0,thenx =3
orx+2,=0, then x = -2

Lox=3,-2

(i) 22— 3x+ 1 =0

= w22 —x+1=0

= x-1-1x-1)=0

= (x-1)(2x-1)=0
Either,x -1 =10, thenx = |
or2x — 1 =0, then 2x = 1

|
= x 7

1

1
Sx=hg



Question 4.

(i) 3x2=2x+8
(if) 4x2 + 15 = 16x
Solution:
(1) 3x2=2x+ 8
= 3t -2x-8=0
v -8x3=-24
—2=-6+4
= Ix(x-2)+4(x-2)=0
= (x=2)(3x+4)=0
Either, x—2 =0, thenx =2
or3x+4 =0, then 3x=-4
ot
= x= 3
L,
x=2, 3
(i) 4x% + 15 = 16x
= 4x2 _ 16x+15=0
= 4 —6x—10x+15=0
4x15=60
=16 =-6+(~10)
-16=-6-10
= 2¢(2x - 3) - 5(2x - 3) =0
= (2x—-3)(2x-5)=0
3
Eit]1&r,2x-3=[}.then2x=3=>x=3

5
ur2x—5={],th3n2x=5=>x=5

.35
X790



Question 5.

(i) x (2x + 5) = 25

(i) (x +3) (x — 3) =40
Solution:

(i) x(2x + 5) = 25
= 2x2+5x—25=0
= 22+ 10x—-5x-25=0

- —25x2=-50
~50=10x(-5)
5=10-5

= 2x(x+5)-5(x+5)=0
2> (x+5)(2x-5=0
Either, x + 5 =0, then x = -5

5
ur2x—5=l},then2x=5:>x=5

5
L x==5, 7

2

(i) (x +3) (x =3) = 40

= x2-9=40=x>-9-40=0

= x2-49=0= (x)2 - (7)2=0

= x+7Nx-7)=0
Either, x + 7 =0, then x.= -7
orx—-7=0, thenx=7

Sox=7,-7



Question 6.

(i) (2x + 3) (x—4) = 6
(ii)(3x+1) (2x+3)=3
Solution:

D(2Zx+3N(x-4)=6
= 2% -8x+3x—12-6=0
= 2% -5x—18=0
= 2 - Ox+4x—18=0

v =18%x2=-36
S=36=-9x4
-5=-9+4

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

Either, 2x - 9 = 0, then 2x = 9 = x = %

orx+2=0,then x =-2

(i) Bx+ 1 (2x+3)=3
= x>+ 9x+2x+3-3=0
= 6x*+ 11x=0
= x(6x+ 11)=0
Either, x =0,
-11

orbx+ 11 =0, then 6x = -1l = x= _ﬁ_



Question 7.
(i)4x2+4x+1=0
(i) (x — 4)* + 5= 132
Solution:

(dx*+4x+1=0
=4+ 2+ 20+ 1=0
= 22+ 1)+ 1(2x+1)=0
= (2x+ 1) (2x+1)=0

-1

Either,2x + 1 = 0, thenx—?
e B |

. X = 2 . 9
(i) (x — 4% + 52 = 132
— x2 — 8x+ 16 + 25 =169

X2 -Bx+16+25-169=0

x* -8 —128=0

P | _[-128=-16x8

—l6x+8x—128=0 _g==1648

x(x — 16) + 8(x — 16) =0

(x-16)(x+8)=0

Either, x— 16 =0, thenx = 16

orx+8=0, then x =-8
Sox=16, -8



Question 8.
(i) 21x* = 4(2x + 1)
(ii)5x2-3x-1=0

Solution:
() 21x2 = 4(2x + 1)
= 21x* =8x +4
= 21x2-8x-4=0
.+ 21x(—4) = -84
— 21x?— 14x+6x-4=0{.. —84=-14x6
-8=-14+6

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

2
Either, 3x -2=0,then Jx=2 = x = 5

-2
orTx+2=0,then Tx=-2=x= T
_ 2z 2
7307

D20 1
(if) 3x—3x—

= Ww?-x-3=0

= 2% - 3x+2x-3=0

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

3
Either, 2x~ 3 =0, then 2x =3 = x = 5

corx+ 1 =0, thenx = -1

3
Hx—z,ﬂ-



Question 9.

(i) 6x +]29 =z
(i) x+x=273
Solution:
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Question 10.

8
{E}Sx-;=2

. x+9
{"}3 x_4

Solution:
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Question 11.
x-1 B 2x-5§
@) x+1  3x-7

N 1 3
(@) x+2 * ; = :1,
Solution:

L x=1 2x-5
@) x+1  3x-7

By cross multiplication,

(k=1 Bx=7)=(x+1)(2x - 5)
= SxI—Tx—3x+?=ZIE—5x+Zx~—5
32 - 10x+T7=2%-3x-5=0
310+ T -2 +3x+5=0

= XX Tx+12=0



= xr—4x-3x+12=0
= x(x-4)-3x—-4)=0

12 = ~4x(=3)
~T=-4-3
S x-H)x-3)=0

Either,x -4 =0, thenx = 4
orx-3=0,thenx=3

L x=34
Pe :I +l— .1
(i) x+2 x 4
X+x+2 3 2x+2 3
x(x+2) 4 7 xx+2) 1
By cross multiplication,
= 3x(x +2) = 4(2x + 2)
= 3t +6x=8x+8
= 3x*+6x-8x-8=0
= 3’ -2x—-8=0
= 3xl—6x+4xr-8=0
‘3% (-8)=-24
L =24=—6x4
-2=-6+4

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

-4

ordx+4=0,then3x=4=x= ER

Hence,x=2, —



Question 12.

8 "3 s
D333 " 2-x~
3 X +x+l _2_1_
() x+1 x 6
Solution:
R 3
O3 7-x 2
8(2-x)-3(x+3) 2
= (x+3)2-x) 1
16 -8x-3x-9 N 2
2x-x+6-3x |
7-1x 2
= —x*—x+6 T
= 7—1lx=-2% -2+ 12
(By cross multiplication)
=22+ 2x-12+7-11x=0
— 2 _9x—5=0
= 22— 0x+x-5=0
" 2x(=8)=-10
S =10==10x1
~9=—10+1
= 2x(x-5)+1(x-5)=0
= (x-5)2x+1)=0

Either,x - 5=0, thenx =35

-1
or2x+ 1 =0, then2x=~-1 = x= >



y

-1
or2x+1=0then2x=-1=x= —

x+3)-2(x+3)=0
(x+3)(x-2)=0
Either, x + 3 = 0, then x = -3
orx—2=0, thenx =2
Lox=2,-3

U

2
!
x=5, 3
X x+1 2[
+ =2=
(i) x+1 X 6
I2+(I+1}2 ‘ 13
x(x+1) 6
X ext+2x+1 13
ﬁ, . —
xt+x 6
2% +2x +1 13
= x2+x 6
132 + 13x= 1202+ 12x+ 6
— 13x2+ 13x— 122 - 12x -6 =0
= x+x-6=0
G =3x(-2)
= X +3x-2x-6=0 =32



Multiple Choice Questions

Choose the correct Solution from the given four options (1 to 5):
Question 1.

Which of the following is not a quadratic equation :

(a) 2x*=3x -5

(b) (2x-1) (x-1) =2x*>—7x + 2

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

(d) (x+ 1), = x, + 2x+2

Solution:

(2x—1) (x—1) = 2x2— 7x + 2 is not a quadratic equation. (b)

Question 2.
If 2 is a root of the quadratic equation 2x? — kx + 1 = 0, then the value of k is
(a) 9 (b) -9

©) % (d) -%
Solution:
c2isrootof 2 —kx + 1 =10
L22P-KH2)+1=0
8-2k+1=0=9=2k

9
— — C
Question 3.

If -3 is a root of the quadratic equation kx? + 2x — 3 = 0, then the value of k is
(a)1
(b) 1-1

(c) ﬁI
(d) ==
Solution:
-3 is a root of quadratic equation.
kx* +2x-3=10
= k(-3¢ +2(-3)-3=0
= 0% -6-3=0=>9%=9
9

:bk=6:| (a)



Question 4.
Which of the following quadratic equations has -1 as a root?
(@) x*+5x+6=0
(b)2x2-3x+1=0
(c)2x2+x-3=0
(d)2x2-x-3=0
Solution:
- —1 is a root of the quadratic equation.

s It will satisfy it
2x*—x-3=0
= 2(-1P-(-1D-3=0
= 2+1-3=0
= 3-3=0 (d)

Question 5.
The root of the quadratic equation x> - 3x -4 =0 are
(a) -4! 1
(b) 4! -1
(c) 4,1
(d) -4, -1
Solution:
¥=3x-4=0
= ' —dx +x -4 =0 = x(x - 4) Hl(x=4)
= x-4HHx+1)=0
Ifx-4=0,thenx =4
x+1=0,then x =—I

Lx =4, -1 (b)



Chapter Test

Solve the following (1 to 3) equations:
Question 1.
(i) x(2x+ 5) =3
(ii)) 3x*-4x-4=0
Solution:
(i x(2x +5)=3

. 2)‘:{—3]:—5
L =6=06x(=1)
5=6-1

= 22 +5x-3=0

= 22 +6x-x-3=0

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

= (x+3)(2x-1)=0
Either, x + 3 =0, then x = -3

1
or2x—1=0,then2x=1=x= 3

e L
Lx=E3, 5
(if) 3x2—4x -4 =0
= 3 -6x+2c-4=0
" 3x(=4) = =12
S=12=-6%x2
—4=-6+2
= 3x(x-2)+2(x-2)=0
= (x-2)(3x+2)=0
Either,x -2 =0, then x = 2
-2
ﬂr3x+2=ﬂ,then3x=—2=:>x=T

=g 22
.x—,3



Question 2.

(i) 4x2—2x +1= 0
(i) 2x2+7x+6=0
Solution:

(i) 4x2 - 2x + % =0

= 16x2-8x+1=0

= 16x2-8x+1=0

= 16x2—dx—-4x+1=0

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

= @x-1)@x-1)=0=Ux-12=0
= 4dx-1=0=4x=1

11
4 4

SoX=
(i) 2x* +Tx +6 =0

2x6=12]
= 2% +4x+3x+6=0 S 12=3x4

$=3+4
= x(x+2)+3(x+2)=0
= x+2)(2x+3)=0
Either, x + 2 = (. then x. = =2
-3

or2x+3=0,then2x=-3 = x= >



Question 3.

x-1 x—3 _31
@ x-2 x—-4 3
- —_ 1 —_ I
(@) x x-1 x-2

Solution:

ox=1 N x-3 1
T35+ 5707 733

(x-Dx-H+(x-2)(x-3) 10

(x=2)(x-4) 3
N X} =5x+4+x* -5x+6 B E
! —6x+8 T3
262 ~10x+10 10
- _n

x’—6x+8 3
= 10x2 - 60x + 80 = 6x2 — 30x + 30
= 10x2 - 60x + 80 — 6x2 + 30x — 30 =0
= 4x2 - 30x+ 50 =0
= 22— 15x +25=0
= 22— 10x-5x+25=0

w2x25=50
S50 =-10x(-5)
-15=-10-5

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



Either, x - 5=0,thenx =5

5
or2r—-5=0.then2x=5=x= E

6 21
(”)x_x—l_x—z

6x-6-2x ]

x(x=1)  x-2

4x -6 1
X-x  x-2
= @x-6)(x-2)=x*—x
(By cross multiplication)

= 42 - 8x—-6x+12=x2—x
= 4x2 - 4x+ 12-x2+x=0
= 3x2-13x+12=0

= 32 —dx -9+ 12=0

3% 12 =36
- 36 = (—4)x(=9)
~13=—-4-9

= x3x-4)-33x-4)=0
= 3x-4)(x-3)=0

4
Either, 3x -4 =0,then3x=4 = x = ?

orx—3=0,thenx=3



