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Unit 1: Quadratic Equations
Exercise 1.1
Q1. Write the following quadratic equations in the standard form and point out pure quadratic equations
(i) 
[image: ]
(iv) 
 [image: ]   
Q2. Solve by factorization
[image: ]
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Activity
1) Write the given equation in standard form
	
2) Solve using factorization
	



Q3. Solve the following equations by completing square
[image: ]
Activity
1) Solve using completing square method
i. 
ii. 
[image: ]
Homework
1) Write the given equation in standard form
	 
2) Solve using factorization
	
3) Solve using completing square method
	


Exercise 1.2
Q1. Solve the following equations using quadratic formula
(i) 
[image: ]


(iv) 
[image: ]


(vii) 
[image: ]
Activity
Q. Solve using quadratic formula
i. 
ii. 


(ix) 

[image: ]
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Homework
Q. Solve using quadratic formula
i. 
ii. 

Exercise 1.3
Q. Solve the following equations
(1) 
[image: ]


(5) 
[image: ]
Activity
Q. Solve the following equations
I. 
II. 


(7) 
[image: ]
(10) 
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Homework
Q. Solve the following equations
I. 
II. 


Exercise 1.4
Q. Solve the following equations
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Activity
Q. Solve the following equation
I. 
II. 
Homework
Q. Solve the following equation
I. 
II. 
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Question No 1: 0=6x+6x—2x —2x—1

Write the following quadratic equations in the 0=4x>+4x-1
standard Form and point out pure quadratic 4> +4x—-1=0
equation

The standard form of Quadratic equation is

(x+7)(x-3)=-7

4x* +4x-1=0
Solution:(x+7)(x—3):—7 X
x*=3x+7x-21=-7 (iv)
X’ +4x-21+7=0 x+4 x-2
- +4=0
X' +4x-14=0 x—-2 x
The standard form of Quadratic equation is: Solution : (x+;j _(x—2)+ 4=0
xX— X
2 _
X +4x-14=0 (rd)r—(x=2) +4x(x=2) _
(ii) (x=2)(x)
. (x+4)x = (x)° +(2)" —2(x)(2) | +4x" —8x = 0(x —2)(x)
x +4 X
3 7 X +4x—x"—4+4x+4x* -8x=0
. X +4 x 4x* +4x+4x—-8x—4=0
Solution : - =1 ,
7 4x°—4=0
7(x2+4)—3x:1 4(x*-1)=0
21 ¥ —1=0

7x* +28-3x =21

So,x* —1=0is pure Quadratic equation
7x* —3x+28-21=0

7x>=3x+7=0 (v)
The standard form of Quadratic equation is: x+3 X -5 1
2 x+4 X
Tx"—=3x+7=0 13 o5
Solution : ——=1
(i) X+4  x
. x(x+3)—(x+4)(x—5)_1
< =6 x(x+4)
x+1 X
Solution:i+x—ﬂz6 X% +3x—(x? = 5x+4x—20) = 1x(x +4)
2 L X +3x— (3% —1x—20) = x* + 4x
+(x+1
LA G R X2 +3x—x? +Lr+20 = x + 4x

x(x+1)
3x+1x+20=x" +4x
4x+20=x" +4x

X' +4x—-4x-20=0

x4+ X7 +14+2x =6x(x+1)

2x* +2x+1=6x>+6x

Written by Amir Shehzad 0343-4443214
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x*=20=0

x> —20=0 is pure Quadratic equation

(vi)

x+1+x+2_25

x+2 x+3 12

x+1 x+2_§

X+2 x+3 12
(x+DE+H3)+(x+2)(x+2) 25

Solution :

(x+2)(x+3) 12
(x+3x+1x+3)+(x* +2x+2x+4) 25
X 4+3x+2x+6 12

(x* +4x+3)+(x* +4x+4) 25

X +3x+2x+6 _E
2x*+8x+7 25
X2 +5x+6 _E
12(2x* +8x+7) = 25(x* +5x+6)
24x* +96x +84 =25x> +125x+150
25x% —24x* +125x—96x+150—-84 =0

x> +29x+66=0

The standard form of Quadratic equation is:

x> +29x+66=0

2y°+5y=0
y(2y+5)=0
y=0 2y+5=0
y=0 2y=-5
-5
:O = —_—
y y >

Solution set is {O, _75 }

(iii) 4—32x =—17x"
Solution :4 —32x =—17x>
17x* +32x-4=0
17x* +34x-2x-4=0
17x(x+2)—-2(x+2)=0
17x-2)(x+2)=0
17x-2=0 x+2=0
17x=2 x=-2
2
Y= 2
17

Solution set is | 2, 2
17

Question no. 2 Solve by factorization

(i) x* —x—20=0
x*—5x+4x-20=0
x(x-=5)+4(x-5)=0
(x=5)(x+4)=0
x=5=0 O0r x+4=0
x=5 or x=-4
Solution set is {-4,5}

(iv) x> —11x=152
Solution: x* —11x =152
¥ —19x+8x—152=0
X(x—=19)+8(x—19)=0
x=19=0 x+8=0
x=19 x=-8
Solution set is {19,—8}

(if) 3y* = y(y -5)
Solution: 3y* =y* -5y
3=y’ +5y=0

x+1 X 25
V) ==
X x+1 12

. x+1 X 25
Solution: —+ ——="—
X x+1 12

(x+1)*+x* 25

x(x+1) 12
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1 1
Solution : =

x-9 x-3 x-4
2 (x-4)-(x-3)
Y9 (x-4)(x-3)
2 x—4-x+3
X9
2

T X —4x—3x+12

_ -1

-9 ¥ -Tx+12

2(x* = 7x+12)=—-1(x-9)
2x* —14x+24=—x+9
2x7 —14x+x+24-9=0
2x* ~13x+15=0

2x% —10x-3x+15=0
2x(x—5)-3(x~5)=0
(x-5)(2x-3)=0
x-5=0 2x-3=0

}

x=35 x=

| W

Solution set is {5,

N | w
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i) 7x*+2x-1=0
Solution: 7x* +2x~1=0

Dividing each term by 7

> 1_0
X H-x—_ =—
77
x:+3x,l=o Hint(gxl:l
77 72 7
2 1 1
x) +2(x ==
(o) #2033 )3
Adding ;] on both sides
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15 7
vii) —x*+—===x
(vii) 273

Solution :— x* +E = Zx
2 2

. 715 71 7
X +—x — S=x ==
2 (2 2 4)

Adding (7) on bothsides

A

)2 15,49

(x)+

16

)
Gl
() -2

Taking square root on both sides

7Y [169
x+=| = ]—
\( 4) 16

x+ *J_rE
4 14
__ 7,
4714
-7+13
x=
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Questionno 1
2-x*=T7x
2-x>=17x

Ix* +7x-2

ax’ +bx+c=0
a=1 b=7 c=-2

e —b++b* —4dac
2a
. —(7)£(7)* —4(1)(-2)
2(1)
‘= —7+49+8
2

—7+57

T,

7+
S.Set = {7—7‘/5}

Question no 2

5x* +8x+1=0
5x* +8x+1=0
ax’> +bx+c=0
a=5 b=8c=1

e —b+/b* —4dac
2a
~ 8+ —4(5)(1)
T )
x:—8i\/64—20
10
. —8+/44
10
. —8+/4x11
10
. 8+ 2411

10

x_z(—4J_rJﬁ)
10
x_—4iJﬁ
5

—4+
S.Set = {%Jﬁ}

Question no 3

B +x=4
B +x=43
B +1x—-43=0

ax’ +bx+c=0

a=3 b=1 c=—43
x:—bi\/b2—4ac
2a
1) 4GB B)
243
By
243
x:—lim
243
x:—lim
23
_—1+4/49
e
S
243
C—1+7 17
= NG or X = 5
x:L or x:_—8
243 23
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4x* —3x-14=0
ax’ +bx+c=0
a=4 b=-3 c=-14
—b++b* —4ac
2a
e —(=3)£/(=3)’ —4(4)(-14)
2(4)

L_3:V9+224
8

{3t\/9+2z4}
SSet= {————

8
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34

x—6 x-5

3(x—5)—4(x—6) -
(x=6)(x—5)

3(x—5)—4(x—6) = (x—6)(x—5)

3x—15-4x+24=x"—5x—6x+30

—lx+9=x"-11x+30

X =1lx=1x=30-9=0

1x* =10x+21=0

ax’ +bx+c=0

a=1 b=-10 c=21

e ~b++b* —dac
2a
. ~(~10) £+f(-10)* —4(1)(21)
2(1)
L _102+/i00-84
2
MIRUERNTS
2
10+4
x=
2
L, (5%2)
2

x=5+2 x=5-2
x=7 x=3

sSet={3,7}
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a b,
x-b x-a

a(x—a)+b(x-b) _s
(x=b)(x—a)
ax—a* +bx—b* _
x —ax—bx+ab
ax—a* +bx—b* =2(x* —ax—bx +ab)
ax—a’ +bx—b* =2x* —2ax —2bx +2ab

2x% —2ax—2bx+2ab—ax+a’ —bx+b> =0

2x% —2ax—ax—2bx—bx+2ab+a’ +b* =0
2x% —3ax—3bx+2ab+a’ +b> =0

2x* —(3a+3b)x+(a* +b* +2ab) =0

2x* —(3a+3b)x+(a+b)* =0

ax +bx+c=0

a=2 b=—(Ba+3b) c=(a+b)’

—b+b* —4ac
2a
—[-Ba+3b)]£\[-(Ba+3b)] —4(2)(a+b)’
2(2)
(3a+3b) t,/[—3(a+b)]z —8(a+b)
4
3(a+b)t [ (-3)(a+b)’ |-8(a+b)’
4

3(a+b)t+9(a+b)’ -8(a+b)
4
3(a+b)t/(a+b)
4
3(a+b)+(a+b)
4
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Question no:9

a(x—a)-*—b()c—b):2
(x=b)(x—a)

ax—a’ +bx-b>

x —ax—bx+ab

ax—a’ +bx—b* = 2(x* —ax—bx+ab)

ax—a’ +bx—b* =2x* —2ax —2bx +2ab

2x% —2ax—2bx+2ab-ax+a’ —bx+b> =0

2x% —2ax —ax—2bx—bx+2ab+a’ +b> =0

2x% =3ax—3bx+2ab+a’ +b* =0

2x* —(3a+3b)x+(a* +b* +2ab)=0

2%~ (3a+3b)x +(a+b)7 =0

ax +bx+c=0

a=2 b=-(3a+3b)

—b+Ab* —4ac
2a
—[~(3a+3b)]+\[-(3a+3b)] —4(2)(a+b)y’

c=(a+b)

x:3(a+b)—(a+b) X:3(a+b)+(a+b)

4 4
yoAa+b) coMatb)
4 4
x:_(a+b) x=a+b
2
x=%(a+b) x=a+b

S.Set= {(a +b), %(a + b)}

2(2)
(3a+3b)+y[-3(a+b)] ~8a+b)
4
3a+b)+ [ (-3 (a+b) |-8(a+b)
4

3(a+b)£+[9(a+b)’ —8(a+b)
4
3(a+b)++/(a+b)
4
3(a+b)t(a+b)
4

Question no 10
—(l+m)=Ix* + (21 + m)x =0
—(l+m)—Ix* + (2l +m)x =0
(I +m)+ I =21 +m)x=0
2=l +m)x+(+m)=0
ax’ +bx+c=0
a=1 b=—(2/+m)

e —b++b* —4ac
B 2a
~[~@1+m) [~ m) | -4+ m)
Y=

2()

- (21 +m) £ (=12 21+ m)* — 411+ m)

21
L @rm)x @Iy +(my +220)(m) -4 —4im

c=(+m)

21

x7(21+m)i\l413+m3+4lm—4lz—4lm
21/
x7(21+m)i\lm:
2/

x:(21+m)im

2/

2l+m—-m 2l+m+m

x="" 0 x=21TT0

2/ 2/
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21 -11x° +5=0
Solution: 2x* —11x* +5=0

Let x*=y = ()cz)zfy2
x°=y2

Put x*=y and x* = y*

21t =11 +5=0

2y* =11y+5=0

2y’ =10y—y+5=0

2y(y=5)-1(y=-5)

(y=5)2y-1

y=5=0 or 2y-1=0

y=5 or 2y=1

y=5 or y=z

Putin x*=y

Solution Set is {J_r

Nl'_
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Solution: 3x> +5=8x""........ 1)
xl=y  x7=)y?

Put x' =y and x* =y’ ineq(l)
3y’ +5=8y

3y’ -8y+5=0

3y’ -3y-5y+5=0
3y(y-1)-5(y-1)=0
(By=3)(y-1)=0

3y-5=0 y=1=0

3y=5 y=1

5
=2 =1

y 3 y

From eq(2) puty=x"'

)r":§ x'=1

3

1.5 1

x 3 x

)r=é x=1
5
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Snlutmn —+ 4( ]

X
Let —= —
x=3 = X y

Equcatonbecome

y+4(lj=4
y

Multiplying both sideby "y
y +4=4y

Y —4y+4=0

¥ =2y-2y+4=0
Yy=2)-2(y-2)=0
=2(r-2)

y=2=0 = y=2
Putthevalueof 'y

L 22 S x=2x-3)
x=3

x=2x-6 = 6=2x-x
x=6

S.Set ={6}
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Solution :

x=2x7 =207 +2x+1=0

A

Dividing both sides by " x

L‘_Lx‘_bc 2x+ 1_0
XZ XZ XZ XZ XZ X’,’
x“—2x—2+2+ lz=0

X
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Y +2-2(y)-2=0
¥ =2y=0
y(y=2)=0

y=0 y=2=0
y=0 y=2

Put y=x—— from eq

x— =0 x-—

x
x'—l=0 x'—l:2

x x
X¥=1=0 x’—1=2x
=1 X =2x-1=0
Ve =+l 1P -2x-1=0
x==1

Solving 1x* —=2x—1=0 by quadratic formula

a=1b=-2 c=-1

X=fbi\lb2*4ac
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Le!x—]=y ...... (2)
x
(3]
x-——| =y
x
1 >
X+ ,=2=y
»

Y +2-2(y)-2=0
¥ =2y=0
y(y=2)=0

y=0 y=2=0
y=0 y=2

Put y=x—— from eq

x—]=0 x—=

x
x'—l= x'—1=2

X X
X¥-1=0 ¥ -1=2x
X =1 X =2x-1=0
V¥ =1 18 -2x-1=0
x=xl

Solving 1x* =2x—1=0 by quadratic formula

a=1b=-2 c=-1
=—bi\/b:—4ac

2a
_—(=2)£(=2)" ~4a(1)(-1)

X
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(1) 2x+5=7x+16

Solution:
2x+5=7x+16 (i)
Squaring both sides, we get
(2x+5) =(V7x+16) .
4x? +20x+25=Tx+16
4x? +20x-Tx +25-16=0
4x? +13x+9=0
4x? +9x+4x+9=0
x(4x +9)+1(4x+9) =
(x+1)(4x+9)=0
Either x+1=0 or 4x+9=0
X=- 4x=-9
9
x=—-=
4
Check:

Put  x=-1ineq. (i), we get
2(-1)+5=\7(-1)+16 = 2+5=V-7+16
3=49 = 3=3 (which is true)

Put x = —%in eq. (i), we get

2(—§)+5= 7(—%)+16 = ——2-+5-‘ —%4—!6

(Which is true)

1
= ==
2

1
2

. 9
Thus , solution set = § ~1,~ n
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()] Vx+5+Vx+2 =Jx+60
Sofution:
Vx+5+Jx+21=4x+60 @)

Squaring both sides, we get

(Vx+5 e 1) = (Vxr 60)

(x+5)+(x+2|)+2m=.x+60
x¢5+x+2l+2m=x+60
2x+26+ 27 + 26X +105 = x + 60

2Vx* +26x+105 =x +60-2x - 26
2Vx* +26x +105 = -x+34

2Vx? +26+105 =—(x - 34)

Squaring both sides, we get

(2 v 26+105) =[(x-34)]
4(x’+26x+|05):x:—68x+1156

4x? +104x +420 =X - 68x +1156

4x? —x? +104x +68x +420-1156 =0

3x*+172x-736=0
Herea=3,b=172,c=-736
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_-bt Vb —dac
2a

-17122(172)° - 4(3)(-736)
- 2ENUT2) —4B)(-736)
2(3)
= Z1122V29384 48832
6

1724 V38416
6
_-172-196

308

+21= J-ﬂ P

_Q _'2_' ‘/: (Which is not true)

Put x = 4 in eq. (i), we get
Va+5+J4+21=Va+60
V9 +425 =64
3+5=8
8=8 (Which is true)
Thus, solution set = {8}
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11) Vx*+3x+9+yVx +3x+4=5

Solution:
Ve 43x+9+Vx +3x44=5 (i)

Let x'+3x=y
So eq. (i) becomes

Jy+9+Jy+1=5
Squaring both sides, we get

(75 + 53] =
(y+9)+(y+4)+2(5+9)(y +4) =25
y+9+y+4+2Jy 413536 =25
2y+13+2{y +13y+36=25

2y +13y+36 =25-2y 13

2y + 3y +36=25-2y+12

2(y’ +13y +36 =25-2(y-6)

B Jy’n:y»«se:-(y-s)

Squaring both sides. we get

(5038 [y -0
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Y +13y+36=y* -12y+36
¥ -y 413y +12y+36-36=0

25y=0
= y=0
Put  y=0inx’+x’+y, we get
xl+3x=y
X +3x=0
X +3x=0
x(x+3)=0

Eitherx=0 or = x+3=0
Thus, solution set = {-3, 0}
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Q1 le Choice Questions:

Four possible answers are given for the following questions. Tick (¥)) the correct
answer.

(i) Standard form of quadratic equation is:
(@) bx+c=0.b=0 (b) ax’ +bx+c=0,a%0
(¢) ax’=bx,a# 0 (d) ax’=0,a20

(ii) The number of terms in a standard quadratic equation ax’+bx+c=0is
@1 ()2 ©3 @4

The number of methods to solve a quadrate equation is:
@1 ()2 ©3 a4
(iv) The quadratic formula is:

~bx/b’ - 4ac byb? -dac

—_— b
. 2 ® 2
-bxyb’ +dac b Vb’ +4ac
© ——— ) ———
2a 2a
(v) Two linear factors of x - 15x + 56 are:
(a) (x - 7)and (x +8) (b) {x+7)and (x - 8)
(c) (X~7)and (x - 8) (d) (x+ 7)and (x + 8)

(vi) An equation, which remains unchanged when x is replaced by L catied wan
x
(a) Exponengipl equation (b) Reciprocal equation
() Radical equation (d) None of these

An equation 6fthetype 3"+ 3+ 6 = 0 is a/an:
(a) Exponential equation (b) Radical equation
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(¢) Reciprocal equation (d) None of these
(vifi) The solution set of equation 4x' - 16 =0 is:

(a) {£4) (®) {4} () (£2) @22
(ix) An equation of the form 2x’ - 3x*+ 7x’~3x +2 =0 is called  w/an
() Reciprocal equation (b) Radical equation

(c) Exponential equation (d)  None of these
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Chapter #1

Quadratic equation:

An equation that contain the square of the unknown (variable) quantity, but not higher power is
called a quadratic equation or an equation of the second degree. Standard form of quadratic
equation is ax?+bx+c=0.

Pure Quadratic equation:
If b=0 in quadratic equation ax?+bx+c=0 then it is called a pure quadratic equation.
i.e ax’+0x+c=0 e.g. x>-16=0.

Methods to solve the quadratic equation:
To find solution set of a quadratic equation following methods are use
Factorization, completing square, quadratic formula.

Reciprocal equation:
An equation is said to be a reciprocal equation if it remain unchanged , when x is replace by;for

1
example x+ ;:2.

Exponential equation:
An equation in which variable occurs in exponent is called exponential equation. 2%-1=0, 21*+5>-
8=0.

Radical equation:
An equation involving expression of the variable under radical sign is called radical equation. For

example Vx +1=2.

Extraneous equation:
A root of an equation which do not satisfy the original equation is called extraneous root.




