Exercise 1.3

Solve the following equations.

y SZx -~ 11x +5 = 2 140y
Solution s
@-l@f— R | SR es(i)

hen x* = y?,” then equation (i) becomes
2y? — 11y +85=0

2y? --10y—y+5=
2y(y—5)-1(y—=5)=0
y(»y—5)

Let x*

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

1 .

Puty:-;—inxz=y Puty=5inxz=y

S L 1 then x2=5
2 :
v Thus, x=+V5
TN |

Solutlon set—{i 71 \/E]

2. 2x*=9x?—4
Solation:
2xt* =9x2 - 4

2xt —-9x*+4=0
2xt —%2 —8x2+4 =0 (v —=9x%=-x?—8x%)
———m
x2(2x2 — 1) — 4(2x* - 1) =0

(2x2-1)(x*-4)=0
2x*-1=0" - - or . x2-4=0
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2_x3 =1 x2—-4=20
-4 sl
- = <42
- bad x=x
. .
V2
1 : ¥ i
Solution set = {i 73 +2 \-Q
1 1 N . <=
3. Sxz2=7x1—-2 it <
Solution: ﬁ’ e T
~ 1 - 1
5x2 = 7x4 -‘-__2#
5.'1"2 '._ 7x4 +,2 = O AYSRNARIEENANTEY lll(l)

1 - 1-
let x%=ythenxt=1y% thenequation (i) becomes:

534 —7y+2=0
5y2 -5y —2y4+2=0 .

5y -5y —2y+2=0

Sy 0-1)-2(y-1) =0
@-1)(5y-2)=0

| y=1=0 or 5y—-2=0

: y=1 5y = 2
o . y=2
Putyzlmx4::y 8
_ 1 2 1
then l:u =1 Put y = g inx¥=y
2 =) th P=2
X= ; £n Xt ==
{ | L,‘
e — 5 3 X ;’2-_)
! ~\5
' _ 16
l X =

Solution set = { 6—1295, 1)
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2 1
4. x3 + 54 = 15x3
Solution:

2 oy
x3 + 54 = 15x3
2 1

x3—-15x3+54=0

1
Let x3

ersessensasenas (i)

0

y(y —9) —6(y —9) =0

-9@.—6)=0
y—9=0

y=9

b 2
Put y=9INx3=y
1

x3=9
3

(xal‘) = (9)3
x =729

then

4 '
= y then x3 = y%, then equation (i)becomes
y?—15y+54=0

Y2 —9y—6y+54 =

or y—6=0
y=6
R -
Put y=6INx3=y
1
then x3=6
1n3
(%) =
x =216

Solution set = { 216,729}

5. 3x24+5= 3;‘1
Solution:
3x24+5=8x"1

| 3x-z.-“'8x_l + 5 = 0?'....'......'......-(i)

x ! =vythen x~%= yz, then eqﬁatiﬁ. (l)' becomes

Let
3y2-8y+5=0

3y2 -3y -5y+5=0
3y(y—-1)-5(y—1)=0

o-1)@By-5)=0
y—-1=0
152

or
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3y—5=0

om



y=1
Puty—llnx =y

-‘f.’-—"
then x 1=

1

-=1

X

Solution set = {-5-, '1}

Let 2x* + 1 = y, then equation (i)becomes

6., (22 +1)+22+1 4
C iy 2
Solution: (2x +1)+zz o=
3_ ’
y+y—4_-
y:+3=4y

y* -4y +3=0.
Y -y+3y+3=0

YO-1)-30-1)=0
@-Dr-3)=0
y—-1=0 or
y=3x
Pt y=1in2x2+1=y
2x°+1=1
2x2_=0
X2 =0

X=0

Solution set = {-1,0, 1}

y—-3

(multiplying by y on both sides)

=0

y=3
Pt y=3in2x2+1=y
2x%2+1=3
2x% =2
x% =1
X =131 |
x=1-1 )
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8 o A (x"_S') = 4

x-3 T
o ] & x-3\ : "
SOIUtlon- x-—3 + 4 (.—-;_) — 4: TI1LLL ‘t..l.ll..l(l)
- X x-3 1 '
Let — =Y, then T e then equation (i) becomes
» ; 0w

_!_4-_;—‘:_5;_ (Multiplying both sides by y)
yi+4=4y |
Y —4y+a=0

TO-2t=0

y—2=0
ey d
Put y=2in ==y v - <
: & a 1 ]
th —x'—'= }’-"‘
en x_3) .2 ~ f[,:r% %
x=2(x-3) ¥ (P S /)
x=2x-6 5 o /"’
_ N
X—2x=—6 i
x=6

Solution set = {6)

4x+1 4x-1 1 '
> - =2-
. 4x 1 4x+1 i *
4x+1 4x—1 H
| Solutloﬁ €4x T Rl =g e (I)
1

s SR, 4x-1
Pvariad £ 4x+1

Let = Y’ then equation (i) becomes

y + i = 16:1 (Multiplying both sides E;y 6y)

6y + 6 = 13y
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6y —13y+6=0 _
6y* — 4y-9y+6=0 °
2y(3y —2) - -33y-2)=0
By-2)(2y-3)=0

3y 2=20 or 2y-3=0
3y.=2 ., 2y=3
2. | 3
4x+1 L dx+1
Put‘/ 1oy y=;in—=y
h 4x+1 2 P 4x+1 3
then K& 3 ax-1 2
34x+ 1) =2(4x—1) 2Z4x+1)=34x—-1) _
12x+3 =8x—2 8x+2=12x-3
i2x-8x=-2-3 ||  12x-8x=2+3
4x=-—,5 4x =5
i =0 f 5
T4 | T

Solutionset = {+ 'i'}.

X~a 7
8 < BT
: - - 7
Solution: ;h:— ::‘: TG rereeeeeess (1)
.ﬂLet E = y, then E—E = i then equation (i)becomes
y - i— = -1-72 (Multiplying both sides by 12y)

12y - 12 =7y
"12y2 -7y -12=0

12y? - 16y49y-12=10
4y(3y-4)+33By-4)=0
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By-4)4y+3)=0

3y—-4=0 -~ or 4y+3=0
ek 2 ¥T7%
. 18 ~-3inie_
Puty-—-ln = Mgt y=rea =iy
xX—a 4 xX—a 3
then = — then = ——
x+a 3 : x+a 4
3(x—a)=4(x + a) 4(x —a) =—-6(x+a)
3x —3a = 4x + 4a . 4x—4a=-3x—-3a
3x —4x = 4a + 3a 4x+3x=—-3a+4a
—x=17a “ 7x=a
x=-7a _a
G
a
Solution set = [——7a, ;}
10. 1&— 2x* —-szz +2x+1=0
Solution: xtZ2x3 -2x2+2x+1=0
ledt each ter: byx we get Q\'\ s 2 .,
\.-—_ - .
gt g we get M .(___LL'-':_
. x e "" o l.ltunl;l.o“---(i)

X
= y% + 2 then equation (i) becomes

y2+2-2y-2=0
y*-2y=0
y(y—-2)=0 : :
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y=2
Put y=0 NPt y=2inx - i y
1
X—-= 1
T Xz
1 *
5 Xt =3=2%
- Sl TR '
el X2 -2x—-1=0
x=+1 Herea=1,b=-2,c = -1
-b +.,/(b)? — 4ac
¥ 2a '
.y —(-2) +/(-2) - 4(1)(-1)
) 2a
- 2+Va
i e ¢
2+V8
b i —
2
zin‘ 2(1+D

Solution set = {+1 1+ \/_}
11. 2xt+x3-6x2+x+2=0

Solution: " 2x'+x*-6x2+x+2=0 2 {
Dividing both :udes by;;_/we get 21—

2;r_.+x 6+ +——0 3
by rearrangmq we get CZ-
(2x2+—) (x+ ) 6=0 62( ‘Kﬁ 4

2
2 (xz + l ) + (&+ ) 6 0 SEsEAPRERERNARNAGS (})/
Let x + =Y (by squaring on both .stdes) o

Py L
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then equation (i) becomes

2y*+5y —4y-10=0"
y(2y +5)—-22y+5)=0

R2y+5)(xy-2)=0

y—2= or 2y+5=0
y.zz 2y+5=0
s Lt et 2y =-5
Put y=2Inx+ ==Y _c
1 A
_then, x-+;=2 | " "
Cx?+1=2x [P Rz NX =)
-2x+1=0
- 1 -5
(x-1)*%*=0 then =~ X4 —=—
=1 -y X 2
x+2=0 2x? +2 = —5x
>

. 2x2 +5x +2& 0
2xt i dx+x+2=0

2x(x+2)+1(x+2) =0
(x+D@x+ D=0

1 Eitherx+2=00r2x+1=0

x = ~20r2x=-1

x=-—§-

Solution set = {1, —l %}
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12 4. 22x+.1 -9 2% 41 =0 X (’( 2L"){,{? \

Solution:  4.22**1-9.2¥+1 =0 i
4.22%2 — 9.2 +1=0 g 2 Tty
22 G 0T 4 1 =0 Gninpiinidii (1) .

Let 2% =y, then 2** = y*, then equation (i) Q_ec.omes

8y ~9y+1=0 o < d q }f‘l

8y —y—-8y+1=0 (", H J

yB8y-1)—-18y-1)=0 _a H.{.f O
8y:-1

By-1)(y-1) >0
y—l--()/ or

y—1=0 8y—-1=0
e 8y =1 "
Put yskin2*=y | e \/
then 2*&1 oy
2* =2° Y=g
g 2R,
Puty“—-l nNa2*=y
1
2* = =
. 8
Z-r:_l_
c{! 2 23
] 2x:2‘_3
x=-3"
Solution set = {—3, 0} . B
3
13, 32+ =12.3"-3 o VP

Solution: w =12.3*-3 2-\“.'}. ‘
, 32:32:12‘3;_3 ,2 é \3‘

9.32=12.3x-3 6 \5 (,53 %

Let® 3*=y, t_hen 32X = y% then equation (i}becomes
9y* = 12y - 3 _
9yt =12y +3 =10 (Dividing both sides by 3)
3yt -4y +1=0 |
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3y’ -3y-y+1=0
3(y—1) -1(y - 1) =0
(y~1)@3y-1=0

y-1=0 or 3y—1=0
y-1=0 Fy=1"
y=1 1
Put y=1In3*=y y==
3*=1 i 3
3x=30 R x —
Put y——§|n3 =Yy
. 31..._
3
3x=3-1
x= -1

Solution set = {0,—1}

14. 2*+64.27*-20=0

Solution: 2464275 —20=0 .creereres sall)
Let . 2* =y,then2~* =y} % Sthen equation (i) becomes

64
y_2 + o -20=0 Gmultiplying both sides by ¥)

y2 — 20y +64=0

y2 —4y— 16y +64 =0
Jo-4)-16(y-4=0
~A(y—-4(y-16)=0

y—-4=0 " - or y—16=0
Put y=4in2*=y Put y=16in2*=y
; ; ___22 25 == B
.2x=2. % x-=f
Solution set = {2,4} ‘
15. (x +1)(x + 3)(x-—5)¥(x—_'_7)——;192

Solution: (x+1Dx+3)(x—-5)(x—-7) =192
by rearranging (1—-5=3-=7)
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[(x + 1)(x — 5)][(x + 3)(x — 7)] = 192

(x2 — 4x —5)(x% — 4x — 21) = 192 .cceceereennns(i)
Let x2 —4x =Yy, then equation (i) becomes - |

(y — 5)(y — 21) = 192

y2 — 26y +105-192=0

y2—26y-87=0

y? —29y +3y —87 =0

y(y —29) +3(y —29) = 0

y—-29)y+3)=0
y—-29=0 or y+3=0
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y=29 . I y=-3
Put y =29 iNx?—-4x=1y Put y.=-3
x2—-4x =29 iNx*—4x=y
xt—4x—-29=0 | xt —-4x=-3
a=1b=—4,c=—-29- x2-4x+3=0
-b+ J(b)z — 4ac xF - x-3x+3 =0
= Sy ' x(x—1)-3(x-1)=0
(92 CAE Ay | G- DE=-H=0.
£ RO ¥x-1=0, x-3=0
a4 V16 1 116 x=1x=3
X = > ;
4 ++/132
Xi=-
_ &+ v4 X 33
% i 2 .
_4+2V33
Fadiegi
- 2(2 +38)
=3 :
= 2433
Solution set = {1,3,2 + 33}
i16. | (x —-1)x - 2)(.x -8)(x+5)+360=0

Solution: (x-1)(x—2)(x-8)(x+5)+360=0

by rearranging (=1 -

2=-8+5)

[(x — 1)(x - 2)I|(x.— 8)(x + 5)] +360 = 0
(x2 - 3x+2)(x*=3x—40)+360 =0 wveen (i)
Let  x*=3x =y, thenequation (i)becomes '

(y +2)y—40)+360=0
y -38y ~B0 1+ 360 =0
y? - 38y + 280 =0
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y* - 10y = 28y + 280 = 0
y(y —-10) —28(y = 10) = 0

y—-10=0 or Yy—28=20
y=10 |- | y =28
Puty'_-—_IOinxz—3x=y ‘ Puty—ZBInx ~3x=Yy
~3x =10 | r ~3x =28

x*~3x-10=0 :

x: —S5x+2x—-10=0 1 x*—7x+4x-28=0

x(x-5)+2(x-5)=0 xX(x=7)+4x-7)=0
(x=5)(x+2)=0 ' ] (x=7N(x+4)=0

 X=85=00orx+2=0 } Xx-7=0o0orx+4=0
x=8: X==2 | . X=7 x=-4 -

Solution set = { —4, 2 5,7} '

x2-3x-28=0
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