Chapter 4
QUADRATIC EQUATIONS

QUADRATIC EQUATION

A Quadratic Equation in  x is an equation that can be written in the form of
2 .
ax +bx+c = 0; where a, b, ¢ are real numbers and a # 0, for example

X°—Tx+10 = 0; a =1, b=-7, ¢ =10
X = 4 a= 1, b =0, c=—4
Another name for a quadratic equation in x is 2™ degree polynomial.
There are three basic techniques for solving a quadratic equation.
(1) By Factorization
(11) By Completing Squares
(111) By Applying the Quadratic Formula
EXERCISE 4.1
Solve the following equation by factorization:
Q.1 3xX’+4x+1 =0

Solution:
3 +4x+1 = 0

— 32 +3x+x+1 =0
=% xx+DH+1x+1) =0

=% Bx+1Dx+1) =20

Either 3x+1) =0 or x+1 =0
3x = — 1 X = —1
1 .

X = -3 X = —



Q.2 X +7x+12 = 0 (Lahore Board 2007)

Solution:
XX+ 7x+12 = 0

= X AAX+3x+12 = 0

— X(x+4)+3(x+4) =0

— Xx(x+4)+x+3) =0

Either x+4 =0 or x+3 =0
X = -4 X =-3
Hence the solution set = {—4, — 3}

Q3 9’ -12x-5=0

Solution:

9x>—12x—5 = 0

9x” — 15x +3x—5 = 0

=

=% 3Xx3x—-5+13x-5) =0

= Bx—-5Cx+1) =0

= Either 3x—-5 =0 or 3x+1 =0

=5 =25 3x = —1
5 |

= X =3 X = -3

Solution:
x> -x =2
= Xox—2 =
= X -2x+x-2=0
= X(x=2)+1(x-2) =0
= x-2)(x+1) =0
= Either x -2 = 0 or x+1 =0
= x = 2, x =-1
Hence the solution set = {-1, 2}
QS5 xx+7)=2x-1)(x+4) (L.ahore Board 2011)

Solution:
XxX(x+7)=2x-1)(x+4)
x2+7x = 2x2+8x—x—4

2x2+8xgx—4—x2~7x =0
x> —4 = 0
x) -2 =0

x+2)(x—2) =20

Either x+2 =0 or x-2 =0
X =-2, X =2

Hence the solution set = {2, 2}
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X x+1 N
Q.6 +17 =55 x#-1, 0

Solution:

2 2

X +X +2x+ 1
]
X"+ X

2x2+2x+1 5

- 2 =3
X+ X 2

U

S(xP+x) = 2(2x7 +2x + 1)
5%+ 5% = 4x° +4x+2
SX45x —4x” - 4x -2 = 0
X 4+x-2 =0
+2%x-x-2=0
XX+2)—-1(x+2) =0
x+2)(x—1) =0

Either x+2 =0 or x—1 =

D | Y Y

X = -2 or = ]
Hence the solution set = {—2, 1}

1 2 _ 7 _
x+1+x+2_x+5’

Q.7

Solution:

| 2 B 7
X+1+X+2 X +5

X+2+4+2x+1) 7
x+1D)(x+2) — x+5

x#-1,-2,-5

X+2+2x+2 B 7
X +2X+Xx42  X+5

3x+4 B 7
X +3x4+2  X+5

— T +3x+2) = (x+5) 3x +4)



Tx"+21x + 14 = 3x"+4x + 15x + 20

f—
— Tx>+21x+ 14 -3x> 4x 15k 20 = 0
— 4> +2x—-6 = 0
— 202x°+x-3) =0
— 2x*+x-3 =0
= 2%x*+3x-2x-3 =0
= X2x+3)-12x+3) =0
= 2x+3)x-1) =0
= Either 2x+3 = 0 or x—1 =0
— 2 = —3 x =2 1
3
= X =-5
. 3 .1
Hence the solution set = —75> ]f
g — b atb: 11 Lahore Board 2008
Q. ax—1 T bx_1-at+tbh; x=_,p (Lahore Boar )
Solution:
d
ax—1+bx—l:a+b
a
= ax—17b+bx—17d_0
a—bax—1) b—a(bx—l)_o
~ ax — 1 T bx — 1 a
a—abx+b b-abx+a
— + =0
ax — 1 bx — 1
b—ab - 1 J—O
= (a+b—-a X)_ax—l+bx—l =
b ab _bx—1+ax—1]_0
= @b G T k1) | T
2+ ab ax +bx —2 }_0
= @+b-abx)| T k-1 | =
) ax +bx — 2
=5 Either a+b—abx = 0 or

fax—1) (g —1) — Y



= abx = a+b or ax+bx—-2 =20

+b
=% x:aab or x(a+b)—-2 =0
x(a+b) =2
B 2
= a+b
_ 2 a+b
Hence the solution set = l_a-i—b’ ols

Solve the following equations by completing the square:

Q.9 x> —2x—-899 = 0 (Lahore Board 2007)
Solution:

x> —2x—899 = 0
= x> 2x = 899

) 2
add (‘) = (1)2 on both sides

2
— X -2x+(1)° = 899 + (1)
— (x — 1)* = 900
—  (x=1% = (30
= (x-1) =30
= Either x -1 = 30 or x—1 = -30
= x = 31 or x = —29

Hence the solution set = {—29, 31}

Q.10 x*+4x-1085 = 0
Solution:
x> +4x 1085 = 0

— x> +4x = 1085
2
4 5 _
add (5] = (2)” to both sides
= X2+ 4x +(2)F = 1085+ (2)°
(x +2)° = 1089
(33)°

U

— (x + 2)



= X+2 = x33
— Either x+2 = 33 or X+2 =-33
x = 31 or x = —35
Hence the solution set = {— 35, 31}
Q.11 x*+6x-567 = 0

Solution:
x>+ 6x 567 = 0
=% xz + 6x = 567

2
6 > _
add [—) = (3)” to both sides

2

= X +6x+(3) = 567+ (3)°

= (x +3)° = 567

=  (x+3)° = (24)

— Xx+3 ==+24

= Either x+3 = 24 or x+3 =-24
=% X = 2] or X = —27

Hence the solution set = {— 27, 21}

Q.12 x*-3x-648 = 0
Solution:
X —3x— 648 = 0

— x> 3x = 648

3 2
add (5) to both sides

2

2.3 (3)2—648 (3)
= XT=3x+{5 ) = +\ 3

R
— X3 _68+4
3V 2601

- x-5) =73
(3 -(3)

7 *=2) =\ 2



3 _ Al
T
E'h 2_2
1terx—2—2 or X —
a1 3 _
X =5+5 or g i
54
X=7=27 or X =

Hence the solution set = {—24, 27}
X" —x—1806 = 0

Solution:

x> x— 1806 = 0

2

X —x = 1806
] 2
add (E) to both sides
2 2
(5) = 1806+(3)
X'=x+[5 ) = +\ 3
2
( l) = 1806 <
X-5) = +7
) 2
(3) =52 = (3)
T2 ) T 4 T2
1_ .85
2Tg =% g
Eith L _ 52 :
1ther x—z =y o) X —
_ 8 1 _
X =5 +5 or X =
X =5 = or X =
Hence the solution set = {42, 43}

Q.14 2x*+12x—110 = 0
Solution:

%7+ 12x — 110 = 0



- 2 (X" +6x-55) =0
X +6x—55 = 0

—
=5 x2+6x = 55
2
6 5 .
add (5) = (3)” to both sides
— 4 6x+(3)7 = 55+(3)°
= (x+3)> = 55+9
—  (x+3) =64
= (x+3)?% = 8
= (x+3) = £8
=% Either x+3 = § or X4+3 ==8

X =35 or X = —11
Hence the solution set = {— 11,5}

Find roots of the following equations by using quadratic formula.
Q.15 5’ —13x+6 = 0
Solution:

57 13x+6 = 0

Comparing with ax> +bx + ¢ = 0, wehave a =5, b=-13, ¢c=6

So using

—bxyb —dac  — (1313 —4(5) (6)

*= 2a - 2(5)
13 +£~/169 — 120 13 +4/49 13+£7
X = = =
10 10 10
Eith 1347 ‘ - B=7
= Ither x = 10 o1 X = 0
_ 20 _ 6
= X =70 or X =10
_, | 3
— % B ot X =3
I - I
Hence the solution set = 15, 2f



Q.16 4x*+7x-1=10
Solution:
A +7x—-1=0
Comparing with ax” +bx +c = 0, wehave a=4, b=7¢=-1
So using
RN S

X = 2a

7+ 4B D) —T+JA9116 —7+4[65
3 R

2 (4) -
—7 +1/65 o —7-4/65
8 -8
[—7+4/65 7\/6_5}
g 8

Hence the solution set = 1

= Either x =

Q.17 15x*+2ax—a” = 0
Solution:

15" +2ax —a” = 0

Comparing with ax’+bx+c =0, wehave a=15 b=2a c=-a
So using

—b +1/b” —4ac

X =
2a

—2a+J(2a)" — 4 (15) (- a°)

2(15)
B —2ai\/4a + 60a” B —2at+\/64a B —2at8a
- 30 - 30 - 30
. —2a+ 8a —2a—8a
=% Either x = —30 or —30
6 . 10
— X =30 w 30
_4a .
— X =% or

W |
|

|

Hence the solution set = { —



Q.18 16x*+8x+1 =0
Solution:
16x°+8x+1 = 0

. . )
Comparing with ax™+bx+c = 0, wehave a =16, b =28, ¢ =1

So using

—b +1/b” —4ac

x = 2a
 -8+4(®)°-4(16)(1) —8+~J64—64 -8+0 -8
B 2(16) B 32 T3 T3
_ 1
= X =3

1
Hence the solution set = { — Z }

Q19 (x—-a)(x-b)+(x-b)(x-c)+(x—c)(x—a) =0
Solution:
(x—a)(x—-b)+(x—-b)(x—c¢c)+(x—c)(x—a) =0

¢ 2 2
= X —bx—ax+ab+x —cx—bx+bc+x —ax—cx+ac =0

3x° —2ax — 2bx — 2cx +ab +bc +ac = 0

U

=5 3x2—2(a+b+c)x+ab+bc+ac=()
Comparing with ax> +bx +¢ = 0, we have a=3,b=-2(a+b+c), c=ab+bc+ac

So using

—b ++/b” —4ac

X = 2a

2(a+b+c)4_r\/4(a+b+c)2—4(3)(ab+bc+ac)
B 2(3)

2a+b+c)+\/4(a” +b” +c” +2ab + 2bc + 2ac) — 12 (ab + be + ac)
= 6

2(a+b+c)+24/4a” +4b° + 4c’ + 8ab + 8bc + 8ac — 12ab — 12bc — 12ac
6

2 (a+b+c)4a” +4b” + dc” — 4ab — 4bc — dac
= 6




2(a+b+c)i2\/az+b2+c2—ab—bc—ac

- 6
a+b+ci\/a2+b2+cz—ab—bc—ac
B 3
] a+b+ci\/az+b2+c2—ab—bc—ac1
Hence the solution set = 3

Q20 (a+b)x*+@+2b+c)x+b+c =0
Solution:
(a+b)xX°+@+2b+c)x+b+c =0

Comparing with ax” +bx +c = 0, wehave a =a+b, b=a+2b+c, ¢c =b+c

So using
B —bi\/b2—4ac
Xo= 2a
_ —(a+2b+o)t\(@a+2b+c) —4@+b) (bto)
= 2 (a+b)
_ —(a+2b+c)+y/a +4b” +c” +4ab+4be +2ac —dab —4ac —4b”  4be
B 2(a+b)
_ —(a+2b+c)i\/a2+cz—2ac
- 2(a+Db)
B —(a+2b+c¢)t/(a—c)
B 2(a+b)
_ —(a+2b+c)t(@a-c)
B 2(a+b)
Eith _—{a+2b+cj+(@—cj  —(a+b+c)—fa—c)
- ither X = 2(a+h) or X = 2(a+b)
_—a—2b-ct+a-c ] _—a—-2b-c—a+c
= 2(a+b) of = 2(a+b)
_ —2b-2c , _ —2a-2b
=~ 2(a+b) ot = 2(a+b)
_—2(b+c¢) _—2(a+b)
= 2(a+b) e = 2(a+b)
_ b+c _
- a+b o -
Hence the solution set = | 1, —2+< |
encetesoutlonset—l— » “axb|



SOLUTION OF EQUATIONS REDUCIBLE TO THE QUADRATIC EQUATION

There are certain types of equations, which do not look to be of degree 2, but they can be
reduced to the quadratic form.

Typel

The equations of the form ax™+bx"+c = 0; a # 0. Put x" = y and get the given
equation reduced to quadratic equation in y.

Type Il
The equations of the form (x+a) (x +b)(x+¢) (x+d) = K where a+b = c+d.
Type I1I: EXPONENTIAL EQUATIONS

Equations in which variable occurs in exponent are called exponential equations. For
_ 2x x+2
example 277 —3.2 +32 = 0.

Type IV: RECIPROCAL EQUATIONS

An equation, which remains unchanged when x is replaced by % , 1s called a reciprocal

equation. For example X' 3% +4xT - 3x+ 1 = 0.

EXERCISE 4.2

Solve the following equations:

Q1 x'-6x*+8=0.

Solution:

x'—6x"+8 = 0

Put x* = . (1)

y -6y+8 =0

y' 4y -2y +8 = 0

yiy-4)-2@y-4 =0

y-4H@ky-2)=0

Either y—4 =0 or y—2=0

by 4 iy

y =4 or Yy = 2
When y = 2 equation (1) becomes
x> =2 = x-= i\ﬁ
when y = 4 equation (1) becomes

X2=4 p— x = T2

Hence the solution set = { + \ﬁ , T2 }



Q.2 x“—10 = 3x\. (Gujranwala Board 2007, Lahore Board 2010)
Solution:

X210 = 3x
= X =3x'-10=0
- (x Y -3x' 10 =0
Put x =% smsszsas (1)
- Y -3y-10=0
—~  y 5y+2y 10 =0
— yly=5+2(k-5 =0
= y-3+2) =0
= Either y—5 =0 or y+2 =10
o y =35, or y=-2
when y = 5 equation (1) becomes
x' =5
1
— % = 5
1
= X =73
when y = —2 equation (1) becomes
X' = -2 = l:—2:>x:—l
X 2

5|
-

Q.3 xX*-9x’+8 = 0 (Gujranwala Board 2007)

B | —

Hence the solution set = { -

Solution:
x*—9x’+8 = 0
— (x)—9x +8 = 0
Put x° = y o . (1)

= Yy -9y+8 =0

U

y2—8y—y+8 =0
=4 yly=8)-1(y-8) =0



- y=-9)k-DH =0
— Either y—8 =0 or y—1=20
= y =8 or y =1
when y = 8, equation (1) becomes

x> = 8
- x-8=0 = (x\-(2) =0
(x-2) (X +2x+4) = 0

—
= Either x-2 =0 or x2+2x+4=0
2
—2+(2)Y —-4(1) 4
. o N \/(Z)m (1) (4)
B —2++/4-16
- 2
_ -2 +4)—12
- 2
= —1£4-3

when y = 1 equation (1) becomes

Y21 = o)’ =0

- x=DE+x+1) =0

=% Either x—1 =0 or x2+x+l =0
— 1 +/() =4 (1)
= x =1 or = 2 (D)
it —3
N 2

—1++-3
Hence the solution set:{ 1,2, ,— 1 J_r\/—?a}

Q4 8x*-19x’-27 =0
Solution:
8x6— 19x3 2T = 0

= 8 (x°)" —19x° 27 = 0
Put X = ¥ 0 samsasss (1)
= 8y —19y-27 =0



VR

U

when vy

U

8y"—27y +8y—27 = 0
y 8y —27) + 1 (8y —27) = 0
8y —27)(y+1) = 0

Either 8y—-27 =0 or y+1 =0
27
y =g or y = —1
27 .
=5 equation (1) becomes
3 27 3 3
=% = 8" =27 = 8&x -27=20

Gxy —(3¥ =0
(2x —3) 4x° +6x+9) = 0

Either 2x—-3 = 0 or
2x = 3 or

_ 3

=0

= — 1 equation (1) becomes

X = —]

X +1 =0

x+DC=x+1) =0

Either x+1 = 0 or x°
X = —1 or X

Hence the solution set = 1— | '3 s

4X2+6X+9 =0

—6:(6) —4(H ()
2 @)

—6++/36 144
8
—6++/— 108
8

x+1 =0

L+ 1) —4(1) (1)
2 (1)

L1 -4 1243
2 5 2

3 1443 —3+3+/-3]
2 : 4 [



Q.5 x7+8 =6x"

Solution:
X2/5_|_8 .y~ 1/5
P ox"+8 =0
P65 £8 = 0
Put x” =y (1)
= Yy -6y+8=0
= Yy -dy-2y+8=0
= yly-4-2@u-4 =0
= y-4Hy-2)=20
= Either y—4 =0 or y—2 =0
= y =4 or y =2

when y = 4 equation (1) becomes
x"=4 = x=@@) = x=1024
when y = 2 equation (1) becomes
xP=2 = x=2 = x=3
Hence the solution set = {32, 1024}
Q6 (x+1Dx+2)x+3)(x+4) =24
Solution:
(x+DX+2)(x+3)(x+4) =24
As l1+4 =2+3
= we combine
[(X+ D x+D][(x+2)(x+3)] = 24
— [x2+4x+x+4)][(x2+3x+2x+6)]:24

= (x> + Sx + D] [(X + 5x + 6)] = 24

Put x2+5x =y (1)



— ly+4][y+6] = 24

= Yy +6y+dy =24 = 24

= y2+10y = )

= y(y+10) =0

— Either y = 0 or y+10 =0

= or y = —10
Put y = 0 inequation (1)

=5 x*+5x = 0

=% X(x+5) =0

=3 Either x = 0 or x+> =0

= or X =-5
Put y = — 10 in equation (1)

— x> +5x = — 10

= X +5%x+10=0

N X:fSi\/(5)274(1)(10):—Si\/m:—Si\/—_'lS

2(1) 2 2

Hence the solution set = {5,0,%@}

Q7 (x-1(x+5(x+8)(x+2)—880 =0
Solution:

(x—Dx+5x+8)(x+2)-880 =20
As —-1+8 =5+2

So we combine

[(x— D (x+8)][(x+5)(x+2)]—880 = 0
= X +8x—x—8][x +5x+2x+ 10] — 880 = 0
= [X”+ 7x —8] [x" + 7x + 10] — 880 = 0

Put X+ Tx = ¥ mmasses ()
—  |y-8][y+10]-880 = 0
y>+ 10y — 8y — 80 — 880 = 0
=y +2y-960 = 0

U



Y~ +32y — 30y — 960 = 0

—5
= y(y+32)-30(y+32) =0
= (y+32)(y—-30) =0
=% Either y+32 =0 or y=30 =0
= y = —32 or y = 30
Put y = =32 and y = 30 in equation (1)
= XX+ Tx = —32 = x>+ 7x = 30
= X +7x+32=0 = X +7x-30 =0
o]
—T7E£N(7)" —4(1) (32
= X = \/() (1) &) =3 x>+ 10x —3x 30 = 0
2()
—7 £49 - 128
= = 5 = Xx(x+10)-3(x+10) =0
~T£-79 _
= = > = (x+10)(x—-3) =0
= Either x+10 = 0 or
— x = —10 or
—7£~—79
Hence the solution set = {10,3, 5 }

Q8 x-5x-7)(x+6)(x+4)-504 =0
Solution:
xX=35E-T7EE+6)(x+4)—-504 =0

As ~-5+4=-74+6
So we combine
= [(x—3) x+D][(x—7) (x+6)] 504 = 0
- [x” + 4x — 5x — 20] [x" + 6x — Tx —42] - 504 = 0
— x> x 20| [x>—x—42] 504 = 0
Put x° x = Yy o (1)
= [y —20] [y—42]—504 = 0
y* — 42y — 20y + 840 — 504 = 0
= Y -62y+336 =0

U



y~ — 56y — 6y + 336 = 0
y(y—356)-6(y—56) =0

(y—56) (y—6) = 0

Either y—-56 = 0 or y—6 =0

R

y = 56 or y =6
Put y = 56 and y = 6 in equation (1)

= X’ x = 56 = XX = 6

= X —x-56=0 = X -x-6=0

= X —8x+7x-56 =0 = X -3x+2x-6 =10

= X(x—=8)+7(x—-8) =20 = X(x-=3)+2x-3) =0

= x=8)x+7)=20 = x-3)x+2) =0

= Either x -8 = 0 or x+7 =0 = Either x-3 =0 or x+2 =0
— Xx =8 or x =—-7 = Xx=3 or x =-2

Hence the solution set = {—7, —2, 3, 8

Q9 Z-1)x-2)x-8)x+5+360 =20
Solution:
x—1DExE-2)x—8)(x+5+360 =0

S

So we combine
[(x—1)(x=2)] [(x—8) (x +5)] +360 = 0
[x*—2x —x + 2] [x” + 5x — 8x —40] + 360 = 0

—
—  [x"-3x+2][x"—3x-40]+360 = 0

Put x*—3x = ¥ e (1)
—  [y+2][y—40]+360 = 0
=y —40y+2y—-80+360 = 0
—  y" 38y +280 = 0
—  y* 28y 10y+280 = 0
= y(y—28)—-10(y—-28) =0
= Either y-28 = 0 or y—10 =0
= y = 28 or y = 10

Put y = 28 and y = 10 in equation (1)



Y N (O (Y

x“—3x = 28
x°—3x-28 = 0
X2 —Tx+4x—28 = 0

—
—_
=
X(x=7)+4(x-7) =0 =
x-7x+4) =0 =
Either x-7 =0 or x+4 =0 —
x=7 or x = -4 =%

}

Hence the solution set = {4, —2, 5, 7

Q10 x+1)(2x+3)2x+5(x+3) = 945
Solution:

x+1)2x+3)2x+5)(x+3) = 945

Here we combine

U

U

R N N VI S V|

U

[(x+ 1) (x +3)] [(2x + 3) (2x + 5)] = 945
[X”+ 3 + x + 3] [4x” + 10x + 6x + 15] = 945
[X”+ 4x + 3] [4x" + 16x + 15] = 945
[X*+4x + 3] [4 (X" +4x) + 15] = 945

Put x° +4x = ST (1)

ly + 3] (4y + 15] = 945

4y* + 15y + 12y + 45 = 945

4y* + 27y +45-945 = 0

4y* +27y —900 = 0

4y + 75y — 48y — 900 = 0
ydy+75)—-M@Ay+75 =0

4y +75)(y—-12) =0

Either 4y+75 =0 or y—12 =0

—75
y="41 or y = 12

5
Put y = 1 and y = 12 1in equation (1)

T -
X+X—4 =

x"=3x = 10

x> 3x—10 = 0

X" —5x+2x-10 = 0
x(x—5)+2(x-5) =0
(x=5)(x+2) = 0

Either x -5 =0 or x+2 =0

X=93 of x =—2

(Lahore Board 2007)

x> 4+4x = 12



— 4x2+16x:—75 — X" 4+4x—12 =0

= 4x° +16x+75 = 0 = C46x—2x—12 = 0
3
— 16 £/(16)" —4 (4) (75
= E = \/( ) @) (75) — X(x+6)—2(x+6) =0
2(4)
— 16 ++/— 944
— = 3 =% Either x+6 =0 or x—-2 =0
— 16 £44/-59
— - 2 g = X =—-6 or x =2
_ —4i3[—59
= = 2

. — 4 +4/-59
Hence the solution set = { -6,2, > }

Q11 2x-7(x*-9(2x+5)-91=0
Solution:
2x-T) (x> =9) (2x+5)-91 = 0

— 2x-THx+3)(x-3)2x+35)-91 =0
Here we combine

[(2x—T) (x +3)][(x—3) 2x +5)] - 91 = 0
[2%7 + 6x —7x — 211 [2x* + 5x — 6% — 15] - 91 = 0
2x"x - 217[2x" —x 151 -91 = 0

Put 2x° —x = Y e (1)
[y—21][y—15]-91 = 0

y* 15y —21y+315-91 = 0

y> - 36y +224 = 0

y* 28y — 8y +224 = 0
y(y—28)-8(y—28) =0

(y—-28)(y-8) =0

Either y—28 = 0 or y—8 =0

U

U

L

y = 28 or y =8
Put y = 28 and y = 8 in equation (1)



— 2x"—x = 28 — 2x"—x = 8

=+ 2x°—x-28 = 0 = 2%x° ~x-8 =0
2
— (- D= D) —4(2) (=8
— 23 8x+T7x_28 = 0 R o VESV IV Ye Ny
2(2)
| £+/1 + 64
= 2X(x—-dDH+7(x-4) =0 = _ 4+
1 £4/65
= x—d+2x+7) =0 - - =

= Either x—4 = 0 or 2x+7 =0

= x =4 or X=7

Hence the solution set = |72 4, 4 }

Q.12 (x*+6x +8) (x* + 14x + 48) = 105
Solution:
(x> + 6x + 8) (x° + 14x +48) = 105

(x> +4x + 2x + 8) (x™ + 8x + 6x + 48) = 105
[X(X+4d)+2(x+D][(x(x+8)+6(x+8)] = 105
[(x+4) (x+2)] [(x+8)(x+6)] = 105

X+4) (x+2)(x+8)(x+6) = 105

As 2+8 =4+606

u 4 4 J

So we combine

[(Xx+2)(x+8)] [(x+4) (x+6)] = 105

[X”+ 8X + 2x + 16] [x” + 6x + 4x + 24] = 105
[x*+ 10x + 16] [x* + 10x + 24] = 105

Put x>+ 0x =y (1)
ly + 16] [y + 24] = 105

y* + 24y + 16y + 384 = 105

y” + 40y + 384 — 105 = 0

y2 + 40y +279 = 0

U

U

R

y2+31y+9y+279 =0



—
.
=
=5

—

=

yy+3)+9((y+31) =0
y+9) (y+31) =0
Either y+9 =0 or y+31 =0

y=-9 or y = —31
Put y = -9 and y = —31 1nequation (1)
X"+ 10x = =9 = X +10x = - 3]
X +10x+9 = 0 = X +10x+31 =0
~ 10410 4 () (BD)
— = 2 ()
— 10 £~/ 100 — 124
X +9X+x+9 = 0 = = 3
—10£+-24
X(X+9)+1(x+9) =0 = = 3
—10+2+/-6
x+DH)x+9) =0 e = 5
Either x+1 =0 or x+9 =0 = = -51+/-6
x=—1 of x = -9
Hence the solution set = {f 1,-9,-5++/-6 }

Q.13 (x> +6x—27) (x*—2x—35) = 385
Solution:

u 0y

(x4 6x —27) (x” — 2x — 35) = 385

(x> +9x — 3x — 27) (x* — 7x + 5x — 35) = 385
X(X+9) -3 x+9)][x(x-7)+5(x-7)] = 385
[(x+9)(x -~ ] [(x ~7) (x+35)] = 385

X+ (x-3)x-T7)(x+5) = 385

As 9-7 =5-3

So we combine

U

[(x+9)(x - D] [(x+5)(x—3)] = 385
(x>~ 7x + 9% — 63] [x> —3x + 5x — 15] = 385
[x>+2x —63] [x° 4+ 2x — 15] = 385



