Quadratic Equations
Exercise 4.1

Solve the following equations by factorization:

1. 3x* +4x+1=0
Solution:
3x* +4x+1=0
3x74+3x+x+1=0
3x(x+D)+1(x+1)=0
Bx+D)(x+1)=0
3x+1=0 and x+1=0
1

3

X = x=-1

1
solution set = {_5’ -1}

2. x> +7x+12=0
Solution:

X +7x+12=0

X +4x+3x+12=0
x(x+4)+3(x+4)=0
(x+3)(x+4)=0
x+3=0 and x+4=0
x=-3 x=—4
solution set = {3, -4}

3.9x* -12x-5=0
Solution:

9x* —12x-5=0

9x*> —15x+3x-5=0
3x(3x=5)+1(3x-5)=0
Bx+1D)(3x-5)=0
3x+1=0 and 3x-5=0

3x=-1 3x=5
-1 5
xX=— x==
3 3
-15

solution set = {—,—}
3°3
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4. x*-x=2
Solution:

x’=x=2
x*=-x-2=0
xP=2x+x-2=0
x(x=2)+1(x-2)=0
(x+1)(x-2)=0
x+1=0and x—2=0
x=-1 x=2
solution set = {—1,2}

5. x(x+7)=2x—-1)(x+4)
Solution:
xX(x+7)=Q2x-1)(x+4)

X +7x=2x"+8x—x—4
—2x* —8x+x+4+x +7x=0
-x*+4=0

xX*=4=0

x’=4

x=%2

solution set = {—2,2}

+
6.~ +X1_5. L 10
x+1 X 2

Solution:

XD+ S

x(x+1) 2

A +x+x+1 5

x*+x _E
2x>+2x+1 _ 5
xP+x _5

2(2x° +2x+1) =5(x" +x)
4x> +4x+2=5x +5x
—x*=x+2=0

X +x-2=0
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X 4+2x-x-2=0
x(x+2)-1(x+2)=0
(x=1)(x+2)=0
x=1and x=-2
solution set = {—2,1}

12 7

) + = x#-1,-2,-5
x+1l x+2 x+5
Solution:
1 2 7
+

x+1 x+2 x+5
(x+2)+2(x+1) _ 7
(x+1)(x+2) x+5
X+2+2x+2 _ 7
CH2x+x+2  x+5
3x+4 7
C4+3x+2  x+5
(x+5)(Bx+4)=7(x" +3x+2)
3x7 +4x+15x+20=7x" +21x+14
—4x* -2x+6=0
4x* +2x-6=0
22x* +x-3)=0
2x*+x-3=0
2x* +3x=2x-3=0
x(2x+3)-12x+3)=0
(x—-D)(2x+3)=0
x—1=0and 2x+3=0

-3

x=1 X=—

2

-3
solution set = {7,1}
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Solve the following equations by completing the square:

9. x*-2x—-899=0
Solution:
x*=2x-899=0
x*-2x+1-899 =1
x> =2x+1=900
(x—-1)> =900
x—1=%30

x=1%+30

x=1+30 and x=1-30
x =31 x=-29
solution set = {—29,31}

10. x> +4x-1085=0
Solution:
x*+4x-1085=0
x*+4x+4-1085=4
x* +4x+4=1089
(x+2)* =1089

x+2=433

x=-2+33

x=-2+33 and x=-2-33
x =31 x=-35

solution set = {—35,31}

Il. x> +6x—-567=0
Solution:

x> +6x—567=0

X’ +6x+9-567=9
x*+6x+9=576

()c+3)2 =576

x+3=124

x=-3+24

x=-3+24 and x=-3-24
x=21 x=-27

solution set = {—27,21}
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12. x> -3x-648=0
Solution:
x> =3x-648=0

3 3
2-3x+(2) —648 = (=)
x"=3x (2) (2)

x2—3x+(§)2=648+%
2601
x*—3x+
( ) e

2601
(x ——) =1
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x=27 x=-24
solution set = {—24,27}

13. x> —=x-1806=0

Solution:

x> =x-1806=0

x —x+(l)2 -1806 = (l)2
2 2

xz—x+(l)2 ~1806+1
2 4

1., 7225
X—=) =——
( 2) 4
1 85
xX—=)=t—
( 2) 2
1 85
xX=—f—
2 2
1 85 1 85
x=—+—and x=—-——
2 2 2 2
_86 _—84
xX=— xX=—
2 2
x=43 x=-42
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solution set = {—42,43}

14. 2x* +12x-110=0
Solution:

2x* +12x-110=0
2(x* +6x-55)=0
x*+6x-55=0
X’ +6x+9-55=9
(x+3)>=55+9

(x+3)* =64

x+3==8

x=-3%8

x=-3+8 and x=-3-8
x=5 x=-11

solution set = {~11,5}
Find roots of the following equations by using Quadratic Formula:

15. 5x* =13x+6=0

Solution:

Compare it with Quadratic Equation: ax’ +bx+¢ =0
Here, a=5,b=-13 and ¢ =6

—-b+b* —4ac

2a

Use Quadratic formula: x =

(19 2(-13) - 4(5)(0)
2(5)
‘= 13+£4169-120

10

x_13i\/479
10
_13%7
x_
10

13+7 13-7
= and x=——
10 10

20 6
=— X
10 10

x=2 xX=—
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3
solution set = {2,5}

16. 4x> +7x-1=0
Solution:
Compare it with: ax* +bx+c =0

-b++b* —4ac

2a

Use Quadratic formula: x =

Here, a=4,b=7 and c=-1

=D V() — 44D

2(4)
_ =7++49+16
Ty
= -7+/65

8
-7-4/65 —7+«/5}
8 b

8

8
x:—7+8\/@ andx_—7—\/¥

solution set = {

17. 15x* +2ax—a* =0
Solution:
Compare it with: ax* +bx+c =0

-b++b* —4ac

Use Quadratic formula: x =

2a
Here, a =15, b=2a and ¢ = a°

COL: JQay* -4(15)(=a?)

2(15)
‘= —2a +~4a’ +60a’
30
‘= -2a+/64a’
30
_—2a*8a
x -_— —
30
_—2a+8a _—2a-8a
xX=———and x=———
30 30
_ba _ —10a
—_— x —_
30 30
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solution set = {—_a’g}
3°5

18. 16x* +8x+1=0
Solution:
Compare it with: ax® +bx+c¢ =0

-b++b* —4ac

Use Quadratic formula: x = >
a

Here, a =16, b=8 and c =1

L= _®)= V(8) —4(16)(1)

2(16)
x:—Six/64—64
32
_ -8+40
Y
e
Y
-1
Ty

solution set = {_T}

19. (x—a)(x—=b)+(x—-b)(x—c)+(x—c)(x—a)=0
Solution:
(x—a)x=-b)+(x—b)(x—c)+(x—c)(x—a)=0
x*=bx—ax+ab+x* —cx—bx+bc+x —ax—cx+ac=0
3x” =2bx—2ax—2cx+ab+bc+ac=0
3x* =2(a+b+c)x+ab+bc+ac=0
Compare it with: ax® +bx+c¢ =0
—-b++b* —4ac

2a
Here, a=3,b=-2(a+b+c) and c =ab+bc+ac
. —(-2(a+b+c))t \/(—2(61 +b+c))> —4(3)(ab+bc +ac)

2(3)

_2(a+b +c)i\/4(a2 +b° +c” +2ab+2bc+2ac)—12ab —12bc —12ac
x_
6

Use Quadratic formula: x =
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‘= 2a+2b+2ci\/4a2 +4b> +4c¢” +8ab +8bc +8ac —12ab —12bc —12ac

6
. 2a+b+c)2J4a? +4b* +4c* —dab - 4be - dac
6

L= 2(a+b+c)i\/4(a2 +b* +c* —ab—bc —ac)

6
L= 2(a+b+c)i2\/(a2 +b* +c* —ab—bc —ac)

6
L= 2{(a +b+c)il}\/(a2 +b* +c* —ab—bc —ac)

6
L= (a+b+c)il\/(a2 +b* +c* —ab—bc —ac)

3
x:(a+b+c)i\/(a2+b32+cz—ab—bc—ac) Answer

20. (a+b)x* +(a+2b+c)x+b+c=0
Solution:
(a+b)x*+(a+2b+c)x+b+c=0
Compare it with: ax* +bx+c =0

-b++b* —4ac

2a
Here, a=a+b,b=a+2b+c and c=b+c

o ~(a+2b+c)*\(a+2b+c)’ —4(a+b)(b+c)

Use Quadratic formula: x =

2(a+b)
L= —(a+2b+c)i\/a2 +4b* +c* +4ab +4bc +2ac —4ab - 4ac — 4b° —4bc
2a+2b
c= —(a+2b+c)xa’>+c* —2ac
2a+2b
—(a+2b+c)+(a—c)
x =
2a+2b
L= —a-2b—-cx(a—c)
2a+2b
_—a-2b-c+a-c _—a-2b-c-a+c
x= and x =
2a+2b 2a+2b
_=2b-2c _2a-2b
x= X=—-
2a+2b 2a+2b
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‘= —2(b+c) ‘= —2(a+b)

 2a+b) "~ 2(a+b)
U ChL9) -1
(a+b) T
(b+c) _

I}

solution set = {— (@+D) s

Mathematics Notes for FSc Part-1

Prepared by Bilal



