Solutions of equations reducible to the quadratic equations

In this section we will discuss the equations which are not quadratic but can be reduced to
guadratic equations.

Type |
Equations of the form ax?™ + bx™ + ¢ =0
Example 1: Solve the equation y=3o0ry=-2
Xi—xi—6=0 — (1) Wheny =3
1 1
Letxs =y x4 =3
1 x =3*
= xZ=y?
. x =81
Therefore equation (1) becomes,
Wheny = -2
y2—y—-6=0
1
y2—3y+2y—-6=0 Xt = -2
Yy =3)+2(7-3) =0 x =27
v =3)+2)=0 x=16
y—3=00r y+2=0 Hence solution set is {16, 81}
Type Il

Equations of the form (x + a)(x + b)(x + ¢)(x + d) = k , ascalar
Wherea+b=c+d
Example2:  Solve (x —7)(x —3)(x + 1)(x+5) — 1680 =0
Solution: x—7Dxx—-3)(x+1Dx+5)—1680=0 — (1)
Rearranging equation (1), we have
[x=7Dx+5)][(x—3)(x+1)]—1680=10
(x? —2x —35)(x> —2x—3)—1680 =0
Now we let x2 — 2x = y
(y—35)(y—3)—1680=0
y?—38y+105—-1680 =0
y?—38y —1575=0

y?—38y—1575=0
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Using quadratic formula

- 38 +./(38)%2 — 4(1)(—1575)

2
38 + V1444 + 6300
38 + 7744
38488
Y=
38488 38-88

y=63o0ry=-25

Wheny = 63 Using quadratic formula
x% —2x =63 2+ ./4—4(1)(25)
X =
2 2
x“—=2x—63=0
2++v4-100
x2—9x+7x—-63=0 xzf
x(x—9)+7(x—9)=0 Zi\/—_%
X =
x—9NxE+7)=0 2
x—9=00rx+7=0 x=2i4‘/6
2
x=9 or x=-7
x=1+2V6
When y = —25
Hence solution set is
x?—2x =-25
{-7,9, 1+2V6i,1-2V6i}
x> —2x+25=0

Type 111 Exponential Equations
Equations in which variable occurs in exponent, are called exponential equations.
Example 3: Solve the equation 22* — 3.2**2 4+ 32 =0

Solution: = 22X _12.2%4+32=0

22% —3.2%%24+32=0
= 22%-3.2%.22+32=0

= 22X —-3.2%4+32=0

Now let 2* =y, we have
= y2-12y+32=0

= y?—4y—-8y+32=0
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= y(y—-4)-8y-4=0 = x=2

= -Hly-8=0 Wheny =8
= y—4=0 or y—8=0 = 2*=8
= y=4 or y=8 = 2¥x =23
Wheny = 4 = x=3
= 2*=4 Hence solution set is {2, 3}

= 2%¥=2?

Example 4: Solve the equation 41+* + 41-% = 10

Solution: = y—2=0or 2y—1=0
41+x 4 41-x — 10 :>y=20ry=%
1 4% 1 4—x —
= 41.4% 4+ 41.47% =10 When y = 2
= 4.4"+44—x=10 = 4% =2
Multiplying by 4* = 22¥ =21
= 4.4%.4+4 =10.4" = 2x=1
= 4.4%% 4+ 4 =10.4% — =1
2
Now let 4* =y, we have 1
Wheny=5
= 4y%?+4 =10y
= 4¥=1
2

= 4y2—-10y+4=0

On dividing by 2, we get

, = 2x=-1
2y“=5y+2=0
1
= 2y*—4y—y+2=0 - *T72
. . 1 1
= 2y(y—-2)—-1(y—-2)=0 Hencesolutlonsetls{—z, E}

= -2)2y-1D=0

Type IV Reciprocal Equations
An equation which remain unchanged when x is replaced by %

Example 5. Solve the equation x* —3x3 +4x? - 3x+1=10
Solution: Dividing by x?

x*=3x3+4x?2-3x+1=0 — (1) = x2-3x+4-2+==0
X X
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Now re-arranging the terms
= (@+5)-3(x+2)+4=0->@
Let x+§=y

1\2
= (x+;) =y
= x2+xi2+2=y2
= x2+$:y2—2
Using these values in equation (2)
y2—2-3y+4=0
= y2-3y+2=0
= y2—2y—-y+2=0
y:—2y—y+2=0
yoy=-2)-1r-2)=0

O-2)y-1D=0

y—2=0or y—1=0

L0l

y=2 or y=1
Wheny = 2

= x+-=2
X

On multiplying by x
x2+1=2x

= x2—-2x+1=0
= (x-1)%*=0
= x—1=0

= x=1

Wheny =1

= x+%=1

On multiplying by x
x2+1=x

= x2-x+1=

—b+VbZ-4ac
= X =
2a
1+V1-4
= X = —
2
1+vV-3
= X = —
2
1+v31i
- X = _\/_

2

Hence solution set is {1, 1if i}

Exercise 4.2

Solve the following equations.

Q#l: x*-6x2+8=0

Solution: x*—6x2+8=0 —> (1)
Letx? =y = x* = y?

Putting values in (1)

y2—6y+8=0
=y2—4y—2y+8=0
=y -4 -200-4=0

=-Hy-2)=0
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= y—4=0o0or y—2=0
=y=4or y=2

When y=4 =x%2=4
=x= 12
Wheny =2 = x?2=2
=x= +V2
Hence solution set = {+2, +v2}
Q#2: x2-10=3x"1

Solution: x™2 — 10 =3x"1 —5 (1)




Letx 1=y = x72 =y?
Putting values in (1)
y?—10 =3y
y2—-3y—10=0
y2—5y+2y—10=0
yy—=5+2(y-5)=0

=50 +2)=0
y—5=0 ory+2=0

y=5o0r y=-2
Wheny =5 =x1=5

Hence solution set = {—%% }

Q #3: x6—-9x3+8=0
Solution: x6—9x3+8=0 —- (1)
Letx3 =y = x% = y?

Putting values in (1)

y2—9y+8=0

= y2—-8y—-y+8=0
=yy-8-1r-8)=0

= 0-80-1D=0
=y—-8=0o0ory—1=0

y=8 or y=1

When y=8 =x3=
= x3 =23
=x3-23=0

= x-2)x*+2x+4)=0

=x—2=00r x24+2x+4=0

=x=2
—2+./4—4(1)(4)
or X =
2
—2+1/4-16
x =
2
—2+v-12
x =
2
X = (—2i22\/§i)
x = —1+/3i

Wheny =1 = x3=1
=x3-1=0
Sx-Dx*+x+1)=0

=x—1=0 or 2+x+1=0

=x=1
or x = —111/1;4(1)(1)
—1+/1-2
x =
2
-1+V/-3
x =
2
_ —1++V3i
YT

Hence solution set is

{1, 2, —1++31i, ‘1if"}

Q#4: 8x°—-19x3-27=0
Solution: 8x6—19x3—-27=0
Letx3 =y = xb =y?
8y2—19y —27=0
8y2+8y—27y—27=0
8y(y+1)—-27(y+1)=0

y+1)@By—-27)=0
y+1=0 or 8y—-27=0
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_ 27
y= or y_8
Wheny = -1

= x3=-1
=x3+1=0
=x>+13=0

S x+DE2—x+1)=0

=x+1)=0 or (x?—x+1)=0

=x=-1
1+/1-2D)Q)
or x =
2
1+vV1-4
x=—=
1+v/-3
X =
2
_1£43i
T
Wheny=—=>x3=%
27
= x3-——=
78
33
3_ (= =
=X (2) 0

~ (s34 =0

N|w

3 3.9
=x—>=0 or x*+>x+-=0
2 27 T,

3

=x =7 or 4x’+6x+9=0
or x = -6+ 368—4-(4)(9)
_ —6+V/36-144
X = 8
-6+/-108
X =—
8
-6+ 6V-—3
X=—
8
Y = 6(—1+v31i)

8

3(-1+v31i)

4

Hence solution set

_{_1 3 1+V3i 3(—1i\/§i)}
- v 2 4

2 1
Q#5: x54+8=6x5

2 1

Solution: x5+ 8 = 6x5
Let xé:y=>x%=y2
y*+8=6y
y2—6y+8=0

y>—4y—2y+8=0

yy—-4)-20—-4=0
-Hy—-2)=0
y—4)=0o0r (y-2)=0
y=4 or y=2

1
When y=4 =x5=4
= x = 4°

= x = 1024

When y=2 = x5=2

= x = 2°

= x =32
Hence solution set is {32,1024}

Q# 6:
x+Dx+2)(x+3)(x+4) =24

Solution:
+Dx+2)x+3)x+4)=24— (1)
Re arranging equation (1), we have
(x+Dx+4)(x+2)(x+3) =24
(x? +5x +4)(x? + 5x + 6) = 24
Let x2+5x=y

= {y+4)(y+6)=24
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= y2 + 10y + 24 = 24

= y2+10y+24—24=0

=y +10y =0

=y(y+10)=0

=y=0 or y+10=0
or y=-10

Wheny =0 = x?>+5x=0

= x(x+5)=0

=x=0 or x+5=0

=x=0 or x=-5

Wheny = =10 = x? +5x = —10

=x2+5x+10=0

—5+ /25 — 4(1)(10)
= x =

2
—5++25-40
=x =
2
-54++v-15
>x=—
2
-5+ +V15i
=>x=T

Hence solution set = {—5, 0, 3EVisi }

2

Q#7l'(x—1D(x+5)(x+8)(x+2)—880=0

Solution:
(x—Dx+5x+8)(x+2)—880=0

Re arranging

(x—1D(x+8)(x+5)(x+2)=1880

(x%2 4+ 7x —8)(x? + 7x + 10) = 880

Let x2+7x =y

= (y — 8)(y + 10) = 880

= y? + 2y — 80 = 880
= y2+2y—80-880=0

=y2+2y—-960=0

-2+ /4 — 4(1)(-960)

f—t =
Y 2

—2 + 4+ 3840

=y=
2

—2 + /3844

=y=
2

2462
=y =—

—2+62 —2-62
=y =—; or y=—
=y =30 or y=-32

Wheny =30 = x2+7x =30

=x24+7x—-30=0

_ =7 +/49 - 4(1)(-30)

=
x 2
—7++v49+ 120
= x =
2
-7 £V169
= x =
2
-7+ 13
—t =
x 2
=x=3 or x=-10

Wheny = =32 = x? + 7x = —32
= x2+7x+32=0

_ —7+/49-4(D)(32)

= x =
x 2
—7 +/49 — 128
= x =
2
~7 V=79
=S xX=—m

2

M. Shahid Nadeem, Scholars Academy, Shah Wali Colony, Wah Cantt. (03332823123,) P-7




—7xV791
=x=—

Hence solution set = {—10, 3, &£ 79i }

2

Q #8:
x-5x-7)(x+6)(x+4)—-504=0

Solution:

x=5)x-7E+6)(x+4)—-504=0— (1)

Re arranging equation (1), we have

(x=5)x+4)(x—-7)(x+6) =504

(x?2 —x —20)(x? —x — 42) = 504

Let x2—x=1y

= (y — 20)(y — 42) = 504

= y? — 62y + 840 = 504

= y2 — 62y +840—504 =0

= y2 — 62y +336=0

62 +,/3844 — 4(1)(336)

=y =
Y 2
62 + V2500
=2y=—"
2
62450
=y=—
62450 _ 62-50
== or y=—
=y =156 or y=26

Wheny =56 = x? —x =56

=x2—x—-56=0

1+./1—4(1)(=56)

—t =
x 2
1++225
>x=—
2
1+ 15
— =
=T

1+15 1-15
= or

=>x=8 or x=-7

Wheny =6 =x>—-x=6

=x2-x-6=0

=x?-3x+2x—-6=0

=x(x—-3)+2(x—-3)=0

= x-3)x+2)=0

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

= x =3 or x=-2

Hence solution set={-7,-2, 3, 8 }

Q #9:
x—-1Dx—-2)(x—8)(x+5)+360=0

Solution:
(x—1D(x—2)(x—8)(x+5)+360=0 — (1)

Re arranging equation (1), we have

x—1Dxx—-2)(x—8)(x+5)=-360

(x? —3x + 2)(x? — 3x — 40) = —360

Let x2—-3x=y

= (y + 2)(y — 40) = —360

= y? — 38y — 80 = —360

= y2—-38y—80+360=0

= y2 — 38y + 280 =0

_ 38+ ,/1444 — 4(1)(280)

E—
y 2

38 + 324

—y=—
2

38+18
= y = >

38+18 38—-18
=y= or y=

2
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=y =28 or y=10
Wheny =56 = x2 —3x = 28
=x?2-3x—-28=0

= x?—Tx+4x—-28=0
=x(x—-7)+4(x—-7)=0
= x-7)(x+4)=0
=x-7)=0 or (x+4)=0
=>x=7 or x=—4
Wheny =10 = x2—3x =10
=x?2-3x—-10=0

= x?2—-5x+2x—10=0
= x(x—5)+2(x—-5=0
= x-5)(x+2)=0

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

Hence solution set={—4,—-2, 5, 7 }

Q #10:

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

(x+1DRx+3)2x +5)(x+3) =945 — (1)

Re arranging equation (1), we have

(x+1)2<x+;)2(x+;)(x+3)=945

4(x+1)(x+ 3) (x +%) (x +g> = 945

15
4(x% + 4x + 3) (xz +4x+z> = 945
Let x2+4x =y

15
=>4(y+3)(y+7) = 945

= (y+ 3)(4y + 15) = 945
= 4y2 + 27y + 45 = 945
= 4y2+ 27y +45—-945 =0

= 4y2 + 27y —900 =0

=27 4/729 — 4(4)(—900)

=y =

8

=27 ++/729 + 14400
B 8

=Yy

—27+123

=y = P

—27 + 123

=y= 8

or y=

75
or y:_T

=y=12
Wheny = 48 = x? +4x = 12
= x?+4x—-12=0
=x+6x—2x—12=0
=x2+6x—2x—12=0
=x(x+6)—2(x+6)=0
= x+6)(x—2)=0

= (x+6)=0 or

= x=-6 or

Wheny=—775 =>xz+4x=—4

= 4x% 4+ 16x = =75

= 4x2 +16x+75=0

75

_ —16+,/256 — 4(4)(75)

- x =
X 8
—16 + V256 — 1200
= x =
8
— = -16+v—-944

8
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—16 + 4V-59
2> X=—
8
—4 4+ +/-59
ﬁx:f

—4+V-59 }

Hence solution set = {—6, 2, >

Q #11:
(2x—7)(x*-9)(2x+5)—91=0

Solution:

Rx—=7)(x*-9)(2x+5)—91=0 — (1)

Rx—7)(x+3)(x—3)(2x+5) =91

2<x—;) (x+3)(x—3)2(x+g>=91
)

4<x—% (c+3)(x—3) <x+E)=91

2
, 1 21N, 1 15
4<x ——x——)(x ——x——)=91

2 2 2 2
2<2 1 21)2<2 1 15)_91
Y TX TR\ TR T

(2x? —x—21) 2x? —x—15) =91
Let 2x2—x=y

= (y —21)(y — 15) = 91

= y2 — 36y + 315 =91

= y2 — 36y +315—91 =0

— y2 —36y +224=0

_36+,/1296 — 4(1)(224)

=
Y 2

36 £ V1296 — 896

=y =
2

3611/400
=y =—

36+20 36-20
=y =— or y=-—
=y =128 or y=28

Wheny = 28 = 2x? —x = 28
= 2x2—x—-28=0

= 2x2—8x+7x—28=0
= 2x(x—4)+7(x—4)=0

= x—-4)2x+7)=0

=x—-4)=0 or 2x+7)=0
= =4 =—=
X or X )
Wheny =10 = 2x%2 —x =8
=2x2—-x—-8=0
1+y1-4(2)(-8)
=y =
4
1++v65
=y =
4
. _( 7 1+V65
Hence solution set = {_E' 4, " }

Q #12:

(x2 + 6x + 8)(x* + 14x + 48) = 105
Solution:
(x? + 6x + 8)(x? + 14x + 48) = 105 —— (1)
(x%? 4+ 4x + 2x + 8) (x2 + 8x + 6x + 48) = 105
(x(x +4) + 2(x +4)) (x(x + 8) + 6(x + 8)) = 105
x+4)x+2)(x+8)(x+6)=105—-(2)
Re arranging equation (2), we have
(x+4)(x+6)(x+2)(x+8) =105
(x? + 10x + 24) (x? + 10x + 16) = 105
Let x2+10x =y
= (y+24)(y +16) = 105
= y2 + 40y + 384 = 105

= y% + 40y + 384 — 105 = 0
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= y2 + 40y + 279 =0

_ —40+,/1600 — 4(1)(279)

= Vv =
y 2

—40 £ V1600 — 1116

=y =
2

-40++/484
=y =—"

—40+22 —40-22
=y =— or y=—
=y=-9 or y=-31

Wheny = -9 = x? + 10x = —9
= x24+10x+9=0
=x24+9%+x+9=0

= xx+9)+1(x+9)=0
> x+9x+1)=0
=x+9)=0 or

= x=-9 or x=-1
Wheny = =31 = x2+ 10x = —31

= x?+10x+31=0

_ —10+,/100 — 4(1)(31)

=y= >
—10 ++100 — 124

=y= >
—-10++vV-24

>y=—

2

=y=-5+V-6

Hence solution set = {-1,-9, -5+ V-6 }
Q #13:

(2% + 6x — 27)(x* — 2x — 35) = 385
Solution:

(x% + 6x — 27)(x? — 2x — 35) = 385 —> (1)

(x? —3x +9x — 27) (x? — 7x + 5x — 35) = 385
(x(x —3) +9(x —3)) (x(x — 7) + 5(x — 7)) = 385
(x=3)x+9)(x—7)(x+5)=385—(2)
Re arranging equation (2), we have
(x—=3)(x+5x+9)(x—7)=385

(x? +2x —15) (x? + 2x — 63) = 385

Let x2+2x =y

= (y — 15)(y — 63) =385

= y? — 78y + 945 = 385

= y2 — 78y + 945 —385 =0

= y2 - 78y + 560 = 0

= y2 -8y —70y +560 =0
=y(y—-8-70(y—-8)=0

= -8)(y-70)=0
=y—8=0 or y—70=0
=y=28 or y=70
Wheny =8 = x?2 +2x =8
=x?+2x—-8=0
=x*+4x—2x—-8=0
=x(x+4)—-2(x+4)=0
= x+4)x—-2)=0

> ((x+4)=0 or

= x=-4 or x =2
Wheny =70 = x2 +2x =70

=x24+2x—-70=0

-2+ /4—4)(-70)

=y= 5
—2++4 + 280
=y=

2

M. Shahid Nadeem, Scholars Academy, Shah Wali Colony, Wah Cantt. (03332823123,) P-11




—2++284

:}y:—
2

—2+2v71

=y=-1+V71

Hence solution set = {—4,2, —1 + V71 }
Q#l4: 4.22**1_92x+1=0
Solution: 4.2%2**1—-9.2¥ +1=0-- (1)
4,22%2-9.2¥4+1=0
8.22*—-9.2*+1=0 —> (2)

Let 2* =y = 22 = y?2

Then equation (2) becomes

8y2—-9y+1=0

= 8y*’—-8y—y+1=0
= 8y(y-D-1y-1D=0
= O-D(By-1)=0
= y—1=0 or 8y—-1=0
1
= y=1 or y=§
When y =1 = 2*=1
= 2%¥=20
= x=0
When y=l = 2*r=1
8 8
1
= 2 =§

= 2¥=273
= x=-3
Hence solution set = {—3,0 }

Q #15: 2¥+27¥6_20=0

Solution: 2% +27**6 —20=0 —- (1)
2¥+27%26-20=0
242627 —-20=0
1
2x+64.2—x—20 =0
2%% 464 —20.2 =0 — (2)
Let 2% =y = 22%¥ = y?2
Then equation (2) becomes

y2 4+ 64 —20y =0

= y2-20y+64=0

= y2—-16y—4y+64=0

= y(y—-16)—4(y—-16)=0

= O0-16)(y-4=0

= y—16=0 or y—4=0

y=16 or y=4

When y =16 = 2*=16
= 2% =24
= x=4

When y =4 = 2¥=4
= 2% = 22
= x =2

Hence solution set = {2,4 }

Q#16: 4* —3.2*"3 + 128 =0

Solution: 4% —3.2**3 4128 = 0 —— (1)
22%¥ —3,2%.234+128=0

2%%¥ —3,23.24+128=0

22% —24.2* +128 =0 —> (2)

Let 2¥ =y = 2%% = y?
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Then equation (2) becomes

y2 — 24y +128 =0

= y?-16y—8y+128=0

= y(y—-16)—-8(y—16)=0

= (-16)(y—8) =0

= y—16=0 or y—8=0
= y=16 or y=38

When y =16 = 2*=16
= 2X=2%
= x=4
When y=8 = 2*¥=
= 2%=23
= x=23
Hence solution set = {3,4 }
Q#17: 32*1-12.3*+81=0
Solution: 32*~1—-12.3¥ 481 =0—- (1)

324,371 -12.3*+81=0

2x

32X —36.3* +243 =0 —> (2)
Let 3* = y = 32%¥ = y?2
Then equation (2) becomes

y2 —36y+243 =0

= y?-27y—9y+243=0

= yy-—-27)—-90uy—-27)=0

= -2N(y-9=0

= y—-27=0 or y—9=0
= y=27 or y=9

When y=27= 3*=27
= 3*=33
= x=3

When y=9 = 3*=
= 3¥=3?2
= xX=2

Hence solution set ={2,3 }
- 1 2 1 —
Q#18: (x+5) —3(x+3)—-4=0

Solution:

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

X X

Let (x+l>=y = <x+1)2= y?
X X

Using these values in (1), we have

y2—=3y—4=0

= y2—4y+y—-4=0

= yo-HD+1y-4=0

= O-HOr+1D)=0

= y—4=0 or

= y=4 or y=-1

When y =4 = x+%=4

= x?+4+1=4x

= xZ—4x+1=0

4+./16 - 4(D(D)

—t =
x 2
4++16 —4
> x=—
2
=>x=4i\/ﬁ

2
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41243

=
x 2

=x=2+3

When y=-1= x+§=—1
= x2+1=—x

= x4+x+1=0

Lo T1EV1-20®

2
—1+V1—-4
> x=—F
2
:x:_lim
2
—-1++/3i
=>x=T

Hence solution set = {2 13, e }

2
Q#19: 22 +x—4+-+5=0
. X X T2
Solution: x2+x—4+%+$=0——>(1)
Re-arranging (1), we have
<2+1)+( +1) 4=0 (2)
x4+ — x+—=)—4=0—
x? X

et (x+2) (+1>2 2
- = = — =
e X . y x p y

Using these values in (2), we have

1
x2+;+2= yz

1
X2+ == y?-2

= "
= y2—2+y—4=0

= y’4+y—-6=0

= y2—-2y+3y—6=0
= yO-2)+3(-2)=0

= - +3)=0

= y—2=0 or y+3=0
= y=2 or y=-3

When y=2 = x+%=2

= x*+1=2x

= x?-2x+1=0

= x?—x—-x+1=0
=x(x-1)—-1x—-1)=0

=S x-1Dx-1)=0

=x-1)=0 or (x—1)=0
= x=1 or x=1

When y=3 = x+§=—3
= x*+1=-3x
= x*+3x+1=0

_=3+./9—4)(D)

- x =
x 2
-3++5
= x=—
2
Hence solution set = {1, _3;:‘/? }

Q #20: (x—§)2+3(x+§

Solution: (x - %)2 +3 (x + i) =0-—- (1)

ee (x+2) (x+3) = 2
—| = =3 — =
e x z y X p y
= 2+i+2— 2
X ) =y
2 1 2
= x"+==y° -2

x2

1
2 — 2
= X+F—2—y—2—2
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Using these values in (1), we have

y2—4+3y=0
= y?+4+3y—-4=0
= y24+4y—y—4=0
= yy+4)-1y+4)=0
= O+HO-1D=0
= y+4=0 or y—1
= y=-4 or y=1
When y = —4
= x+}1—6=—4
= x?4+1=—4x

= x24+4x+1=0

—4+.J16 — 4(D(1)
= x =

2

—4 £ V12

==
2

—4+2v3

—rET

—=x=-2++3
When y =1

1
= x+-—-=1
X

= x*+1=x
= x*2—x+1=0

1+/1-4M)@Q)

2

_1++v-3
==

= X =

= X

_1++3i

=
X 2

Hence solution set = {—2 ++/3, 1i\fi }

Q#21: 2x*—3x3—x*-3x+2=0
Solution:

2x*—3x3—x2-3x+2=0—-> (1)
Dividing equation (1) by x?

2
2x2 =3x—1-=+—==0
X X

2(x*+5)-3(x+3)-1=0 —> (2)

X
2

Lt(+1>— =><+1)— 2
e xx—y xx_y

1
2 — 2
. X +F+2— y

1
2 — 2
. X< + F = y - 2
Using these values in (2), we have

2(y?=-2)-3y—1=0

= 2y2—4-3y—-1=0

= 2y2-3y-5=0

= 2y?—-5y+2y—-5=0

= y(R2y—-5)+1Q2y—-5)=0

= 2y-5w+1)=0

= 2y—-5=0 or y+1=0
5

= y=3 or y=-1

When y=; = x+§=§

= x2+1=§x
= 2x°+42="5x

= 2x%—-5x+2=0
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= 2x%—4x—-x+2=0
= 2x(x—2)—1(x—2)=0
= (x—2)2x—-1)=0

= x—2=0 or 2x—1=0

= x=2 or x=§
When y=-1= x+§=—1
= x*+1=—x

= x’+x+1=0

-1+ /1-4(D@)

= x =
x 2
—-1+v-3
=x =
2
—-1++/3i
=x = >

. 1
Hence solution set = {5, 2,

el
Q#22: 2x* +3x3 —4x*-3x+2=0
Solution: 2x* +3x3—4x?2-3x+2=0
Dividing by x?

3 2
2x* +3x—4—=+—=0
X x

2(x2+$)+3(x—%)—4=0

et (v-3) =
e x=2)=Y

2

1
— ) = y2
= (=3) =

1
2 — 2
= X +F—2— y

1 2
F=y+2

= x?+
= 2(y*+2)+3y—-4=0
= 2y*+4+3y—4=0

= 2y2+3y=0

= yRy+3)=0

= y=0 or 2y+3=0

= y=0 or y=—§

= x2=1

= x =41

When y=—--= x—§=—%

= 2x2-2=-3x

= 2x*+3x-2=0

= 22X’ +4x—-x—-2=

= 2x(x+2)—-1(x+2)=0

= +2)2x—-1)=0

= x+2=0 or 2x—1=0

= x=-2 or x=l
2

Hence solution set = {% -2,+1 }

Q#23: 6x*—35x3+62x*—-35x+6=0
Solution: 6x* — 35x% + 62x2 —35x + 6 =0
Dividing by x?

5 35 6
6x —35x+62——+—2=0
X X

6(x2+x—12)—35(x+§)+62=0
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= 6(y?—-2)—-35y+62=0
= 6y2—12—-35y+62=0

= 6y2—35y+50=0

_35+,/1225 — 4(6)(50)

=
y 12
35+ 1225 —-1200
= y =
12
35+ 25
= y=———
12
- _35%5
Y12
- 3545 _35-5
Y12 or Y12
_ 5
y = 3 or y =
_>5 1_5
When y =3 = x+-=
2 5
= x +1=5x
= 2x%42=>5x
= 2x°—-5x+2=0
= 2x%>—4x—x+2=0
= 2x(x—2)—-1(x—-2)=0
= (x—2)2x—-1)=0
= x—2=0 or 2x—1
—1 =2 = —
x or x >

10 1 10
When y=?=> x+;=?

3x% 4+ 3 =10x

3x2—-10x+3=0

=
=

= 3x*-9%x—-x+3=
= 3x(x-3)-1(x—-3)=0
=

(x—-3)3x—-1)=0

= x—3=0 or 3x—1=0

Hence solution set = {% 2,3, é}
Q #24: x4—6x2+10—§+$= 0
Solution:
4 2 6 1 —
x* — 6x +10—x—2+F—0——> (1)
Re-arranging (1), we have

.1 , 1
(x +F>—6(x +ﬁ)+10=0——>(2)

2 1 2 1 ’ 2
Let (x +F)=y=> (x +F> =y

1
4 — 2
== X +F+2— y

1
4 — 2
= x* + F =y - 2
Using these values in (2), we have

(y2=2)—6y+10=0

= y?—-2-6y+10=0

= y2—-6y+8=0

= y?—4y—-2y+8=0

= yo-4H-20-49=0

= -Hy-2)=0

= y—4=0 or y—2=0
= y=4 or y=2
When y =4 = x2+x—12=4
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= z2—4z4+1=0 = x*41=2x?

4++16 — 4 = x*—-2x?+1=0
=i

Let x2 =2z = x*=22

4 4++/12
=z=——— = 2z2-2z+41=0

4+2\/§ — (Z—1)2=0
=z=

2 = z-1=0
=z=2+V3 = z=1
=x2=2+3 — x2=1
=>x=i/2i\/§ = x=4l
) Hencesolutionset={i1,i zi\/§}

When y =2 = x2+;=2

“I could never have gone far in
any science because on the
path of every science the lion
Mathematics lies in wait for

»

you.

C.S. Lewis
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