EXERCISE 1.4

Solve the tollowing equations:

Q.1 2x+3=7x+16

Solution: 2X+5=J7x+16 ... (1)
Squaring both sides

(2x +3)° :(m)

(2%) +(5)" +22x)(5) = Tx +16
4x7+25+20x =7x +16
4x*+20x = 7x+25-16=0

4 +13x+9=0

4P +4x4+9x+9=0
4x(x+D+9x+D=0
(X+D(Ex+9 =0

x+1=0 or 4x+9=0
x=-1 or 4x =-9
x=-1 or x::2
4
Checking

Putting x =-1in the equation (i) we have

2X+5=+Tx+16
2(=D)+5=J7(-1)+16

—2+5=~+-7+16
3=49
3=3 which i1s true

Putting x = v in the Equation (1) we have

2x +5=~7x+16

{2)- {2

18 s _—63—+16

4 4
-18+20  |-63+64

4\ 4
2 | 11 o
i = —=— which 1s true
4 4 202

Q2 Jx+3=3x-1
Solution: Vx +3 =3x-1 .....(1)
Squaring both sides

(\/x S)L :(3x—1)2 ‘
x+3=(3x)"+(1)" =2(3x)(1)
X+3=9x%+1-6x

9x? —6x—x+1-3=0
9x*—T7x-2=0

9x*—9x +2x—-2=0
IOx(x=D+2(x=-1)=0
(x-DOx+2)=0

x=1=0 or Ox+2=0
x=1 or Ox =-2
-2
or X =-—
9
Checking:
Putting x = 1 in the equation (i) we have
Vx+3=3x-1
V1+3=3() -1
Ja=3-1
2=2 which is true

Putting x = ry in the equation (i) we have

\fm=3x—1
|/——2+3:3(£)~1
9 9
f—2+27 _—_6_1
9 9

= which 1s not true

-2,
As ? 1S an extrancous root

So, the solution set is {1}



Q3 Ix=JI3x+14-3
Solution: 4x = JI3x +14-3 (1)
AX+3=VI3x +14

Squaring both sides
(hx+3) = (V3 14)

(4x) +(3) +2(4x)(3) = 13x + 14
16X +9+24x = 13x +14

16X° +9+24x —13x 14 =0
16x* +11x=5=0

16X* +16x=5x=5=0
lox(x+1)=5(x+1)=0
(x+D16x-5)=0

x+1=0 or 16x-5=0

x=-1 or 16x=5
5
x=-1 or X =—
16
Checking

Putting x = -1 in the equation (i) we have
4x =+/13x+14 -3
4(-1)=J13(-1)+14 -3
—4=-13+14-3
~4=41-3

—4=1-3
-4 # =2
So —1 is an extraneous root

. 5. L
Putting x = " in the equation (1) we have

4x =+/13x+14 -3

17-12
4

Al &|lw,

= % which is true

So, the solution set is {i}
16

Q4 3x+100-x=4
Solution: +/3x+100-x=4........ (i)
V3x+100=4+x

Squaring both sides
2

(\/3x+100) = (4+x)?
3x+100=(4)" +(x)* +2(4)(x)
3x+100=16+x* +8x
X" +8x+16-3x-100=0
x*+5x—84=0
X2 +12x-7x-84 =0
X(x+12)=7(x +12) =0
(x+12)(x=7)=0

x+12=0 or x=7=0
x=-12 or X =
Checking
Putting x =—12 in the equation (i) we have
V3x+100-x=4

J3=12)+100 - (=12) = 4
J=36+100+12 = 4
J64 +12=4

So —12 is an extraneous root
Putting x=7 in the equation (i) we have

11-7
4=4 which 1s true
So, the solution set is {7}



Q.3 \“"?;:+J‘:LT1:\/\+6 Che.cking: | o
Solution: \\+w+\/\+ﬁ’ Jx+60 Putting x =4in equation (i)
Squaring on both sides ://X > +://x t2l :\\//x +60
—_—  — 2 5 445+V4+21=vJ4+60
NSV = (Va0 J9 435 = Joa
\‘Jﬁzﬂ- h‘_’313 ) N — 3+5=8
ST V) (VS (V2T = 60 8=38 which is true
xT5+x+21+2(\/x+5)(x/x+2l)=x+60 : —184
Putting x=—3—
2X 426+ 23X + 21X +5x + 105 = x + 60 Vx5 4+ i+ 21 = x+ 60
VXD 26X +105 = x + 60— 2% — 26 \/ 184, [-184 184
VX 26X +105 = —x +34 3
X T 26m 1105 = 34 x \/—184+15+\/—184+63:\/—184+180
Again squaring both sides :
TS S 169 121 _ [-4
2V +26x+105) =(34-x) : R
4(x% +26x +105) = (34)° + x> ~2(34)(x) \/—1><169+\/—1><121:J—1><4
4% +104x +420 = 1156 + x* — 68x B 3
4% +104x +420—1156— x>+ 68x =0 1% I _ 2 ci=Al-1
3x7+172x—-736=0 */5 ‘6 ‘B
a=3,b=172 ,c=-736 13’}“’:31
—_— 3 3
_“bi b2—4ac 24l 2l
- —_= Which 1s not true
2a \/3 \/g
~172+(172)> — 4(3)(~736) 184
X = As x = 1S extraneous root
2(3) 3
_—I72i\/29584+8832 so solution set is {4}
= 6 Q6 Jx+1+J/x-2=Vx+6
1724 38416 Solution: \/x+1+\/x—2:\/x+6 ...... (1)
- 6 Squaring both sides
2 2
L _-172£196 (\/x+1+\/x—2) =(\/x+6)
B 6 2 2
172196 —172+196 Vet +(Vx-2) +2 1) (x=2) =x+6
A= 6 x+l+x—2+2\/(x+l)(x—2):x+6
x:i:g or x:zg 2x 14+ 20X “2x X2 = x +6
o WX =X =2=X+6-2x+1
K=o x =4 2WxP—x-2=7-x




Again squaring both sides

des Q7  VJIl-x4+J6-x=v27-x

(2\/‘\—_“—2) =(7-x)’ Solution: /11— x +\/6—x :\/27—x ...... (1)
Hx —x-2)= (7)3 +(x)2 ~2(7)(x) Squaring both sides

R 2 2

AXT - Ax =8 = 404 X 14 (ViT=x+v6-x) =(v27-x)

X7 X7 —4x+14x -8 -49 = . >

3 +10x-57 =0 (VH=x] +{Vomx ] +2(Vi1=x)(Vo-x) =27 -x
SXH+19x - 9x ~57 =0 11=Xx+6-x+2/(11-x)(6—x) =27 —x

X(3X+19)-33x+19)=0 o
Gx+19)(x-3) =0 17=2x 42366 —11x —6x + x> =27 —x
3X+19=0  or  x-3=0 W66—-17x+x> =27 —x—17+2x
3x=-19 or X=3 :

-19 266-17x +x% =10+ x
*= S Again squaring both sides
Checking 7\ s
Putting x =3 in the equation (i) (2\/66-17x+x ) =10+%)
Vi+l+dx-2=Vx+6 466 -17x +x) = (10)" +(x) +2(10)(x)
—-2= 2 2
fl“}ﬁf“ V3+6 264 — 68x +4x% = 100+ x* + 20x

Ojf_;‘ 7 4x% — X~ 68x —20x +264~100=0
3=3 which is true 3%~ 88x +'164 =0

_ —~19 o By applying quadratic formula
Putting XZT in the equation (1) a=3 . b=-88 . c=164
Yx+1+Vx -2 =Vx+6 L ~bEVb —dac

N 2a

\/—+ \/——2 e :

3  —(~88)£/(-88)* —4(3)(164)

\/ 19+3+\/ 19—6_\/—19+18 ho 203)

: . . 88+ /77441968
\/—1><16 ~1x25 \/—1><1 X = p
.+_ =
| 35 y . ) . _88£5776
j} f -7 i=+-1 B 6
88—-76 88+76
4i+50 i = . or x= 7
= 7 0]

5 A : ,
i :]_l which 1s not true X 22 or X :rl'(ﬁf
R g s

- 3
As X = —2 IS an extraneous root .
3 82

I i X =2 or X =
So the solution set is {3} ;




ChecKing

Putting x =2 in the equation (1)
VIl-x+V6-x =27 -x
VI=2+J6-2=27-2

’0+f V23

+

(

[ ]
N f -

which is true

. 82 .
Putting x = — inthe equation (i)
3

JI1=x +\/6—x,=\/27—x

< ,7 “‘
\/11—8—+\/6—& \/77_Q
3
\/33 82 \/18 82 \/81 82
\/ 149 \/ 1x 64 \/ 1x1
f

7i  8i '
+ i=-1
3B

Ti+8 i

NERRNG

-12 = —l— which is not true
SBoSB

82 .
As — 1S an extraneous root
3

So, the solution set is { 2 }
Q8 Jda+x-Ja-x=.a
Solution: v4a+x —vJa—x :\/a_ ........ (1)

Squaring both sides

(aa+x—a-—x) =(a)
[ fiaa] +{damx) -2 i) fax) =a
4a+/+a—)(—2\/(74a+x)(a—x) =a

54 —2+/4a” —4dax +ax —x' =a

—2'\/4"12 —3ax—X" =a-—>a
24a? —3ax - x* = —4a
A
-Z
Jaa® —3.’ax—x2 =2a

Again squaring both sides
2
(\/Zaz —3ax —x” ) =(2a)’

4a° —3ax — x* =4a’

J4a® —3ax —x* =

4a® —3ax — x> =4a’

457 447 =3ax+x°

= 3ax+x2=0
x(3a+x)=0
x=0 or 3a+x=0
x=0 : or X =-3a
Checking:

Putting x =0 in the equation (1)
Jaa+x —Ja—x =a
Jda+0-Ja-0=+a
Jia—Ja=1a
2\a-a=+a
\/g = \/5 which is true

Putting x = —3a in the equation (i)

Jda+x-Ja-x=+a
J4a-3a-Ja+3a=1a

Ja i =R
Ja-2Ja=+a

~Ja=Va which is not true

As—3a 1s extraneous root

So, the solution set is {0}



QY UN 4x+l-Uxtx_1=1
Solution: \/x:+.\+1—\/x:+x—l:1 ...... (1)

Let X:+x:y

Put it in equation (i)

Uy rl=Jy-1=1

Squaring both sides

’

(Vy+1-Jy=1) =qy
) (1) =2 ) ()=

v l+y=1-2J(y+D(y-1) =1

p— 2y—1:2\/y2—1

Again squaring both sides

(2y-1)° :(2\/?71)2

(2y) + (1) =2(2y) (1) =4(y* -1)
4y’ +1-4y=4y> -4
4y" +1-dy=4y" —4
l-4y=—4
1+4=4y
S=4dy

= 4y =5

From equation (i) Put y = x* +x
4y =5
Ax*+x)=5
4x* +4x =5
4" +4x-5=0

Solving by quadratic formula
a=4 , b=4 , c=-5

_ —h* Jb? —4dac

L =
2a

4 ) - 44 -5)
- 2(4)

X

_—4%/16+80
8
X_—4iJ&§
8
_—4x16x6
8
_—4xal6
8
A (-126)
X=——
£
~1+/6
X =
2

The solution set is {

~1+J6
2

Q10 Vx*+3x+8+Vx +3x+2=3

Solution: Vx> +3x +8 +/x>+3x+2 =3 .. (i)
Let  x*+3x=y ... (ii)
Put it in equation (i) |

Jy+8+y+2=3
Squaring on both sides

(\/Y+8 +\‘/y+2)2 = (3)
(\/Y+8)2+(\/y+2)2+2( y+8)(\/yTz):9

y+8+y+2+2\/y2+2y+8y+16:9

2y +10+2,/y* +10y +16 =9

2y +10y+16 =9 -2y —10

2y +10y+16 = -2y — |

2y +10y+16 = —(2y + 1)

Again squaring on both sides

2V’ +10y+16)2 [~y +D]

4y’ +10y +16) = 2y +1)?




Y0y ok = (2y) + (1) +2(2y)(1)
4y? 140y H0d =4y bl dy
A0y + 64 =1+4y |
40y —dy =164
3oy=—63
From equation (ii) Put y = x* +3x
36(x7 +3%) =-63
36x7 +108x+63=0
Solving by quadratic formula

1=36 , b=108 , c=63
K_—bi\/bz—/lac
‘ 2a
 —108+/(108)° —4(36)(63)
2(36)
_ —108++/11664-9072
- 72
_ —108++/2592
- 72
_—108iﬁx4x9x9x2
72
X_—lOSi\/42x92x2
72
L l08£4x9+2
- 72
_ ~108£36v2
- 72
36 (-3+2)
X =
.
3442
X =
2
[3+42]

So. the solution set is l 5 J

Q11 Jx +3x+9+x" +3x+4 =5

Solution: \E +3x+9 +\/x2 +3x+4=5....0)
Let x’+3x=y ... (ii)

Put it in equation (1)

Jy+9+Jy+4 =5
Squaring both sides

(\/y+9 +\fy+4)2 =5°

( Y+9)2+( y+4)2+2( ) /y 4] =23

y+9+y+4+2(y+9)(y+4) =25

2y +13+ 2y +4y +9y +36 =25

2./y* +13y+36 =25-2y -13

2y +13y+36 =12 -2y

ZJy*+13y+36 = Z(6-y)
\/y2+13y+36 =6-y
Again taking squaring both sides

(\p+l3y+36)2 =(6-y)’
y? +13y+36=(6)" +(y) ~2(6)(y)

¥ +13y+ 36 = 36 + ¥ ~12y
13y =—12y

13y+12y=0

25y =0

0

25

y=0

y

From equation (ii) Put x* +3x =y

x*+3x=0
x(x+3)=0

x=0 or

So, the solution sct is {-3, 0}



