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Exercise 1.3

Q1. Solve the following equations.

(1) 2x = 11x" +5=0

Solution:
2x*-1lx*+5=0 ...... (1)

Letx* =y then x* = y°

So eq.(7) becomes

2y =11y +5=0

2y =10y -y+5=0
2y(y=5)=1(y=-5)=0
(2y-1){(y-5)=0

Either (2y-1)=0 or (y-5)=0

2y =1 y=J
I . .
Put y= 5 InX =y, we gel Put y=35 in x° = y,we get
y |
X' == X" =2
2

-
|
I+

g
&- ==
g
;

: |
Thus. solution sct = { \E

iTE,i
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2) 2x* =9x° —4

Solution:
2x' =9x" — 4
2x' =9 +4=0 ... (:)

Letx” =y then x' =y~

So eq.(7) becomes

2y° -9y +4 =0

2y* -8y -y+4=0
2y(y-4)-1(y-4)=0
(2y=1)(y=4)=0

Either (2y—1)=0 or (y—4)=0

2y =] y=4
| ., .. .3
Put y= S Inx" =y, we gel Put y=4 in x" = y,we get
- l o
X' = - X‘=4
2
> l -
'\J.’l" = ‘*’."'; 'J.‘l" = +/4

X

X

T x =3

LR

Thus. solution set = {t

NI""
e
tJ

h-'——l

] |
(3) x> =Tx% =2
Solution:
} }
Sx2 =Tx* =2
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-

Letx® =y then x* = y*

So eq.(7) becomes

Sy’ —7y+2=0

Sy" =5y=2y+2=0
S5p(y-1)-2(y-1)=0
(5y-2)(y-1)=0

Either (Sy=2)=0 or (y=1)=0

Sy=2 y =1
2
y = =— y =l
=
.-. 2 . .3 ; o 8
Put y=-§- mx* =y, we get Put y=1 in x* = y,we get
& L
xi__:}, .l"-‘-'-)'
L !
x‘=? x! =]

Taking power ‘4" on both siedes we get Taking power '4' on both siedes we get

R

x=-27- [17) =]
D

=22
625

X

. 16
Thus. solution sc¢t = { — l}
625

2 !
@) x° +54=15x"

Solution:
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3 |

x? +54=15x’

- )
1

x'=15x' +54=0 ... (7)

) -
Let x* =y, then x* = y*

So eq.(7) becomes

y =15y +54=0

y' =9y—6y+54=0
y(y=9)-6(y-9)=0
(¥=6)(y-9)=0

Either (y=9)=0 or (y-6)=0

y=9 y=6
- ~
Put y=9mx’ =y, weget Put y=6 in x’ = y,weget
1 1
=3 2=
L ]
x> =9 x> =6

Taking cube on both siedes we get  Taking cube on both siedes we get

x =729 x=216
Thus, solution set = 729,216/

(5)3x° +5=8x"
Solution:

3™ 4:5=8x%""

I =8x" +5=0 ... (i)
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Y

Letx' =y, then x= =y

So eq.(i) becomes

3y -8y+5=0

3y =5y—-3y+5=0
y(3y-5)-1(3y-5)=0
(y-1)(3y-5)=0

Either y=1=0 or 3y~5=0
y=1 3y =3

S

r =] Y=

" 773

Put y=linx ' =y, wegel

X =)
' =1
LI
X
X =]

Thus. solution set = {l%}

; 3
2" +1)+ ——=4
(6) ( ) 2x” +1
Solution:
5 3 -.
(2.r‘+l)+2x:+l=4 ...... (7)

Let 2x" +1 =y,

Put y = ; inx" = y.wegel
)

X =y
=2

' 3
12

x 3

3

X = -

5
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So ¢q.(i) becomes
y+2=4

r‘.‘
Muluplying both sides by 'Y, we get
y +3=4y
vy -4y+3=0
y'=3y-y+3=0
y(y=3)=1(y=-3)=0
(y-1)(y-3)=0

Either y—=1=0 or y-3=0

y=l y=3

Puu v=lmm2x +l=v, weget Putv=3in22x +1=y.weget
J ; g ) ) g

2x* +1 =1 2x°+1=3
2x* =1-1 2x° =3-1

2x* =0 2x* =2

x* =0 x* =1

x =10 x=1£i

Thus, solution set = | -1.0,1}

X x—-3
(7) .r--3+4( X )=4

Solution:
X x=3 :
x—3+4( - J-d ...... (i)

X
x—-3

Let

— }',

So eq.(7) becomes

£ im
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Muluplying both sides by 'y, we get

}‘2 +4 = 41
yi—=4y+4=0
(») -2(»)(2)+(2) =0
(¥y-2) =0
(¥-2)=0

X
Put y=21n ——=y, we get

x-3

Thus, solution set = |6]

4x+1 4x-1 1

- =2—
B 4x-1 4x+1 6
Solution:
dx+] 4x-| |
+ =2-
dx-1 4x+1 6
dx+1 4x-1 13 .
+ = ... (1)
4x-1 4x+1 6
Fiat 4x +1 -_—
4x -1

So eq.(7) becomes

I 13
Jr.{.._=_
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Multiplying both sidcs by "6y, we get

6y  +6=13y

6y° —13y+6=0
6y°'—9y-4y+6=0
3y(2y -3)-2(2y -3)=0

(3y-2)(2y-3)=0

Either 3y-2=0 or 2y-3=0

dy=2 2y=3
2 3
TR }!:-
- 3 2
Put -‘-E In 4:‘“-1' we get va-zin 4x+l_v we get
=3 ax=1 'k YT N ax-1 e
ax+1 dx+1
- Y -
4x-1 4x-1
dx+1 2 4x+1 3
4x-1 3 4x-1 2
3(4x+1)=2(4x-1) 3(4x-1)=2(4x+1)
|12x+3=8x-2 12x—-3=8x+2
12x-8x=-2-3 12x-8x=2+3
4x=-5 d4x=5
o 5
X=—= A B
4 4

Thus, solution set = {i%}

x-a x+a 1

")x+a x—a 12

Solution:

x-a x+a 7 :
- _\’—(I:E ...... (l)
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X—d

Le‘ - _}'!

X+4a

So ¢q.(7) becomes

Muluplying both sides by '12y, we get
12y =12=17y

12y° =7y =12=0

12y’ -16y +9y-12=0
4y(3y-4)+3(3y-4)=0

(4y+3)(3y-4)=0

Either 4y +3=0 or 3y-4=0
3y =-3 3y=4

.__3 -...4

) 1 ) 3
3 . x-a

Put y=-—-3- n r+a='}: we get

X—a

=y'
X+a

.r-a__i

X+a 4

4(x—a)=-3(x+a)
4x~-4a=-3x~3a

dx+3x=4a~3a
Ix=a
a
X=—
7

: a
Thus, solution set = { —70.7}

www.topstudyworld.com

Put y =— n
=i

2 had /|
=¥y, W¢ giﬂ
X+d
A4
=_}'
X+d
X=a _ 4
x+a 3

4(x+a)=3(x-a)
4x+43da=3x~3a
4x~3x=~-4da~-3a

x=-Ja
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Solution:

X' =2x¥'=2x+2x+1=0

Dividing each term by x°. we ger

- ¢ :
X 2% _oX  2x 1 _
X - X - X~ X~ > o
2 1
¢ =2x-24%—+—=0
X x-
N | 2
X 4—-2x+—-2=0
X
. . ] |
=2 x==]|=2=0 ... ()
X a ¢
]
Ler X ===y
Y

' :
Xwwe | =y
X

9 I b
X“ p——2 =y
¥
2, 1 _
X p—=y + 2
X

So eq. (/) becomes
y +2-2y-2=0
y-=-2y=0
v(y-2)=0

Either y=0 or y-2=0,=o>y=2

Pur y=0 1n x--]-=y. we get

X
]
X=—=y
k'
|
Xx=-—=0
X
x'=1=0
X' =
x=%I

Pury=2 mmx-—=y, we get

X
|
X=—=y
X
I
X-—=2
X
x =1=2x

—(=2)+ J(-2) —a(1)(-1)
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_2144+4
=
x=21~~/§

2
2+22
T
2(1:42)
X =
2

Thus. solution set = {:!:l.l +2 }

M) 2x'+x —6x°+x+2=0
Solution:

2x'+x -6x" +x+2=0

2

Dividing each term by x™ ., we ger
5
2x4+x3 6.1""+ X : 2 _0
2 2 2 Z 2
Dy X X X X
0 ] 2
I b =0+=)ons=0
r .2
X
- SR - l
X e p X == =()
xz X

X
1\2
o3 -7
X
2 1 2
X +—'2-+2=}
X
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So ¢q. (1) becomes

2(y2-2)+y-6=0

2
2y"-4+y-6=0
)
2y +y-10=0

Zy2 +5y-4y-10=0
y(2y+5)=2(2y+5)=0
(y-2)(2y+5)=0

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

y=2 2y ==3
-5
y=2 }-?
. ! > I
Put  y=2 mxt—=y weget Pul y=-7in Xt+=—=y, we get
X 2 X
I !
X4==y Xt==y
X X
I ! 5
X+—=2 X4+—=——
X X 2
X% +1=2x 2x2 +2 = —5x
X2 -2x+1=0 2x% +5x42=0
(t—l)2= 2x% +4x+x+2=0

0
x=1=0 2x(x+2)+1(x+2)=0
| Either2x+1=0 or x+2=0
2x = -] X=-2
I

X = ==

2

Thus, solution set = {I.—Z. —%}

(12) 4.2°'-92"+1=0
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42" =92 41=0

4.2°2-92"+1=0 .. (i)

Let . 2"=yThen2™ =y"
So eq. (i) becomes
4.y°'.2-9.y+1=0

8}'2 -9y +1=0

8)'2 -8y—-y+1=0
8y(y-1)-1(y-1)=0
(8y-1)(y-1)=0

Either 8y =1=0 or y-=1=0

Sy =1 y=I
|
Y= - y =1
8
Pur y =% m2 =y, weget Pury=1in2" =y, wegel
21 = 3 2.: =y
Y _-_..l.. 2" =]
b
¥ I X o
2 =-—:‘ 2 =2
.,
=2 x=0
x=-3

Thus. solution set = :—3.0}

(13) 3% =123"-3

Solution:
3457 =12.3* -3
323" =123 4+3=0 ... (1)
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So eq. (1) becomes
y°.9-12y43=0
9y% —12y+3=0

2
Oy“ =9y=3y+3=0

9y (y-1)=-3(y-1)=0
(9y=3)(y=1)=0

Either 9y-3=0 or y-1=0

9)!:3 y:
y=2 y =1
9
y=l p=]
3
|
Put )-'=§- n 3" = y, we get
3 =y
3w
3
3l=3-|
x=-|

Thus, solution set = |-1,0]

(14) 2" +642 7" -20=0

Solution:

2" +64.2°"-20=0 ...

Let 2" =y, Then2™

So eq. (1) becomes
I

Puty=11mn3" =y, we get

3 =y
3" =)
3 =3"
x =10
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y —64-20y=0

)'2 -20y-64=0

)'2 =16y -4y-64=0
y(y=16)-4(y-16)=0
(y=4)(y-16)=0

Either v—4=0 or y-16=0
y=4 y=16

Put y=4 m2'=y,weget Pury=16mn2" =y, weget
2" =y 2=y
2'=4 2" =16
2"=2° =2
x=2 x=4

o

Thus. solution set = |2,4}

(15) (.\'+l)(x+3)(x—5)(x_7) ~-192

Solution:
(x+1)(x+3)(x-5)(x-7)=192

As 1 =5=3~=7
4=4

So  [(x+1)(x=5)|[(x+3)(x-7)]=192
[.\': -5.r+x-5][.r: -~ 7.\'+3.r-2!] =192

(x° -4x-5)(x" -4x-21)=192  ....(¢)

Let x'-4x=y
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(y=5)(y-21)=192

y' =21y-5y+105=192

y =26y+105-192 =0
y' =26y-87=0
y' =29y +3y-87=0

y(y=29)+3(y-29)=0

(y+3)(y-29)=0

Either y+3=0 or y-29=0

Put y=-3 inx'—4x=y, we get

y=-3

=29

x*-4x=y
x*—4x=-3

x*-4x+3=0

x =3x=-x+3=0

x(x

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

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

Either x=1=0 or x-3=0

x=|

Puty=29 inx’ —4x=y, we gel

X*—4x=y
x'—4x=29

x*=4x-29=0

Herea=1,b=-4,¢c=-29

. ~b+~Jb° —4dac

~(—4) 2 y/(-4) -4(1)(-29)

2(1)

X
2a
r_4.+..Jlb+ll6
v -—T
4+4J132
X = e——
2
x___uzJﬁ
2
2(215)
X = -

www.topstudyworld.com

Mathematics



www.topstudyworld.com Mathematics

6) (x=1)(x=2)(x—-8)(x+5)+360=0

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

As -1-2=-8+5

=§w=3
So |(x=1)(x=2)]|(x-8)(x+5)]|+360=0
[x’ —2X-Xx+ 2][.\': + 5.r—8x—40]+ 360 =0
(x*=3x+2)(x" -3x-40)+360=0 .....(i)

Let x =3x=y

So eq.(i) becomes
(y+2)(»-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
(y-10)(y~28)=0

Either y —10=0 or y-28=0
y=10 y =28
Put y=10 1nx®-3x=y. we gel
x*=3x=y
x*=3x=10
x*-3x-10=0
x*=Sx+2x-10=0
x(x-5)+2(x-5)=0
(x+2)(x-5)=0
Either x+2=0 or x-5=0

X=w=2 x=95

e . _.* * I - = =)

Put y =28 in x* - 3x = y, we get

x*=-3x=y
x*-3x=28
X' =3x-28=0

X -Tx+4x-28=0

x(x-7)+4(x-7)=0

(x+4)(x-7)=0
Either x+4=0 or x-7=0
X = -4 E=
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