EXERCISE 1.4

Solve the following equations:

Q.1 2x+5=7x+16
Solution: 2x +35=y7x+16 ... (1)
Squaring both sides

(2x+5f:(47x+16f

(2x) +(5) +2(2x)(5) = Tx +16
4x* +25+20x = 7x +16

4x7 +20x - 7x+25-16=0

4x* +13x+9=0

4X* +4X+9x+9=0
4X(X+D+9(x+1)=0
(x+1)(4x+9)=0

x+1=0 or 4x+9=0
Xx=-1 or 4x =-9
-9
X =-1 or X=—
4
Checking

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

2x+5=+Tx+16
2(-D+5=7(-1)+16

—2+5=+-7+16
3=49
3=3 which is true

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

2x+5=+7x+16

2(_—9]+5: 7(_—9]+16
4 4
-8 +5= —63+16
4 4

~18+420 _ [-63+64
4 4

which is true

Q2 Jx+3=3x-1

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

(\#x+3) (3x 1)
x+3=(3x)"+(1)" =2(3x)(1)
X+3=9x*+1-6x
9x>—6x—x+1-3=0
9x2-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
Nx+3=3x-1
V1+3=3(1)-1
Ja=3-1
2=2 which is true

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

= which is not true

As ? 1S an extraneous root

So, the solution set is {1}



Q3 dx=VI13x+14-3

Solution: 4x = I13x+14-3 . (1)
AX+3=VI13x+14
Squaring both sides

(4x+3) = (Jm +14)2

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

16x* +9+24x —13x—-14=0
16x° +11x -5=0

16x? +l6x Sx—5= 0
lox(x+1)=5(x+1) =0
(x+1)(16x=5)=0

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

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

Putting x = -1 in the equation (i) we have
4x =+/13x +14 -3
4(-1)=J13(-D)+14 -
-4 =+-13+14 -3
~4=1-3
—4=1-3
—4 = =2

So -1 1s an extraneous root

Putting x :% in the equation (1) we have

4x =13x+14 -3
4 E 13[ +14 -3
16 16
20
6

U_ }65 14 -3
16

3
1
6

—_—

_ [65+224

17

4

|

3

I

R YA TN W, S N '
1]

17-12
4

which i1s true

Al AW

|

So, the solution set is {%}

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

Squaring both sides

(\/3x+10 ) = (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=7
Checking
Putting x =—12 in the equation (i) we have
V3x+100—x =4

J3(=12)+100 - (-12) =4
V=-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 is true
So, the solution set is {7}



Q.5 VX+3+Vx+21 = Jx +60
Solution: x+35 +x+2 =VJX+60 ...3)

Squaring on both sides

(Vaes+vxe21) = (Vxveo)

(Vx+3) #(VX21) 2 (Vw3 (Ve 2t )= x 60
x+5+x+21+2(\/x—+5)(M)=x+60

2X 426+ 2vx% + 21X +5x + 105 = x + 60

VX7 + 26X +105 = x + 60— 2x — 26
2\/x3+2_6x +105=-x+34

2Vx* +26x +105 =34 — x
Again squaring both sides

(Mﬁ +2c’m+105)2 = (34-x)°

4(x7 +26x +105) = (34)° + x>~ 2(34)(x)

4x7 +104x +420=1156+ x* — 68x
Ax* +104x +420-1156 — x> + 68x =0
3Ix*+172x-736=0

a=3,b=172 ,c=-736
_ —b*+/b*—4ac
- 2a
—1722/(172)* - 4(3)(~736)
- 2(3)
~172++/29584 + 8832
X =
6
_ —172++/38416
- 6
~172+196
X=—"T—
6
~172-196 ~172+196
X=——0rX=—m
6
-368 24
= or X=—
6 6
X = — 184 or =4

3

Checking:

Putting x =41in equation (i)
VX +5+Vx+21 =Vx + 60
V4+5+/4+21 =J4+60

Vo +/25 = J64

3+5=8

8=8 which is true
Putting x = —184

\/x+5+x/x+21—x/x+60

\/ 184 5+\/ 184, _ 184+60

3 3

=
\j—169 \/—121 —4
+ =, [—
3 3 3
|

—184+15 \/—184+63_ \j—184+180

~1x169 +\/—1><121 _\/-1:«4
3 3 3

3 1l 2
—_—t— " II =\/__l
NCIENERINCY

l3i+11i__2_i

BB

gﬂ:—zl— Which is not true
NG
As X =— 1s extraneous root

so solution setis {4}
Q.6 \/X+1+\/X—2 :Jx+6

Solution: vx +1++/x-2 =JXx+6 ... (1)
Squaring both sides

(Vx+Tvx=2) =(Vx+6)
(\/x_ﬂ]zﬁ-(mr +Z(M](Jx——2):x+6
X+1+Xx=2+2/(x+1)(x=2)=x+6

2x—|+2\fx2—2x+lx—2:x+6

2WUx =X =2=x4+6-2x+1

2WxP—x=-2=7-x




Again squaring both sides

hl

(2\/‘{_"‘—_:_—_2-)- =(7-x)

4(.&1—3(—2):(7)1+(x)3—2(7)(x)
4XT —4x -8 =49+ x> —14x
X7 =X —4x +14x -8-49 =0
37 +10x =57 =0
3x3+19x - 9x - 57 =0
XEBX+19)-3(3x+19)=0
GBx+19)(x-3)=0
3x+19=0 or x=3=0
3x=-19 or x=3
_-19
B
Checking
Putting x =3 in the equation (i)

Vx+1+Jx-2=x+6
3+1+m=m
Va+\1=9

2+1=3
3=3 which is true

Putting x = —Tl9 in the equation (i)

\/x+1+\/x—2=\/x+6

\/—_193+[+\/—_1§)_2: i9+6
3 3 3
\/—19+3+\/—19—6:\/—19+18
3 3 3
\f—lxl6+\/—1x25:\/—lxl
3 3 3

4] 5i 1i .
—_—t—=— = \/——_l
3 BB

4i+5i_i

VRN

Qi li D

— = which is not true

JS3 3
As X = —— is an extraneous root

So the solution set is {3}

Q7 JVI1-x+/6-x=+/27-x

Solution: V11—x +/6—x =27 -x ... (1)
Squaring both sides

(V1T-x +\/6~x)2 =(«/27~x]2

(V=) +{V8) +2(VTT=3) (fox) = 27
H-x+6—-x+2J(11-x)(6—x) =27 —x
17&2;{;+2\/66¥11x—6x+x2 =27-x

2W66—17x + x> =27 —x —17+2x

266 -17x + x> =10+x
Again squaring both sides

(2 66—17x +x° )2 = (10+x)

4(66—17x +x7) =(10)" +(x)" +2(10)(x)

264 -68x +4x° =100+ x> +20x
4x* —x* —68x —20x +264-100=0
3x* -88x+164 =0

By applying quédraitic formula

a=3 , b=-88 , c=164
- ~b++/b? —4dac
2a
_ —(~88)£/(=88)* —4(3)(164)
- 2(3)
 88+/7744-1968
6
88445776
6
88—76 88+76
X = or X =
6 6
2 82
)24 _ 164
X =— ot X =—-
8 I
3
X =2 or X :i%E
'%



Checking

Putting X =2 in the equation (i)

3
5=35 which is true

: 82 .
Putting x = & in:-the equation (i)

Nll—% 46 =x=x/2T=x

\/11-8—2+\/6-8—2=\/27—8—2

3 3 3

J33—82+\[18—82:\/81—82
3 3 3

\/—1x49+\/—1x64=\/—1x1
3 3 3

15 i

NN

82 .
As —3— is an extraneous root

which is not true

So, the solution set is { 2}

Q.8 JZfi+x—Ja—x=J;

Solution: /4a+x —a—x = \/ET .......

Squaring both sides

(Vaa+x —a=x) =(Va)

(Vaarx) +{Jax) —2[Vaaex) (Va=x)=a

4a+/+a—)(—2\@1+x)(a—x) =a

S5a—2+/4a> —dax +ax—x’ =a

—2J4a® —3ax—x> =a—>5a

_2\J4a? —3ax - x* =—4a
2
—Aa
J4a? —3ax —x* =2a
Again squaring both sides

\/4a2 — g —%* =

(\/4212 —3ax—x° )2 - (2a)°

4a® —3ax—x*=4a’

4a% —3ax — x* =4a’

4,<af2/—4,'r{=3ax+x2

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

Putting x =0 in the equation (i)

Jaa+x—Ja—x=+a
Jaa+0-va-0=+a
Ry Y
2a—-a=+a
Ja=a

Putting x =—3a in the equation (i)

Jda+x —Ja-x=+a
Jda-3a—Ja+3a=+a
Joffm e
Va-2Ja=1a
-

As—=3a 1s extrancous root

which is true

which is not true

So, the solution set is {0}



Q.9 \E+x+l—\/x’+x—1=l

Solution: Vx’ +x+1-Vx+x—1=1.. (i)
Let X +x=y

Put it in equation (i)

Jy+tl=Jy-1=1

Squaring both sides

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

y+l+y—1=2(y+D(y-1) =1
Zy—?.\/yl—l =1
= 2y —1=2y’ -1

Again squaring both sides

2y -1)? =(2\/ﬁ)2

(23)" +(1) ~2(2y)(1) =4(y" -1
4y’ +1-4y =4y’ -4

4yF +1-dy=4y" 4
l1-4y=-4
1+4=4y
S=4dy
= 4y =35
From equation (ii) Put y = x* +x
4y =3
4x*+x)=5
4x* +4x =5
4x* +4x=5=0
Solving by quadratic formula

a=4 b=4 , c=-5

1

o —b++/b>—4ac
L= 2a

4t (@) - 4(4)(=5)
' 2(4)

x_—4i.\/16+80
8
L _—4E96
8
. —4+.J16x6
8
~4+4./6
X =—
8
A (-1£6)
x:
£,
~1++/6
X =
2

The solution set is {

~1+4/6
2

Q.10 Vx*+3x+8+Vx*+3x+2 =3

Solution: +/x2 +3x +8 + Vx> +3x+2 =3 ()
Let  x*+3x=y
Put 1t in equatioﬁ (1)

JY+8+4y+2=3

Squaring on both sides

(Vy+8+y+2) =3y
(Vo8] (2] 2 Jy8)(fy+2) =9

y+8+y+2+2\/y3+2y+8y+16=9

2y +10+ 24 y* +10y +16 =9
2Jy> +10y+16 =92y 10
2Jy’ +10y+16 = 2y 1
2Jy’ +10y+16 = —(2y +1)

Again squaring on both sides

(2 y3+1_0y+16)2 = [~y +1)]

4y +10y +16) = 2y +1)’



740y +64 = (2y) + (1) +2(2y)(1) Q.11 VP +3x+9+x +3x+4=5

b4 .
4Y* H A0y 64 =4y L dy Solution: /x> +3x+9 +x* +3x+4 =5 ....(0)
H0y+064 =1+4y Let x*+3x=y ... (ii)
0y -4y =1-64 Put it in equation (i)
36y=-63 Jy+9+y+d=5

From equation (ii) Put y = x* +3x Squaring both sides
o) 2 2
36x7+108x +63 =0 2 2
Solving by quadratic formula ( y+9) +( Y+4) +2( y+9)( y+4)=25
a=36 , b=108 , c=63 Y+9+y+4+2(y+9)(y+4) =25
—b++/b? -4z
= = 2y +13+2,Jy? +4y +9y+36 =25
2 — — —
—108iJ(108)2—4(36)(63) 2y +13y+36 =25-2y—13
2(36) 2y  +13y+36 =122y
108 ++/11664-9072 2y +13y+36 = Z(6—-y)
72
VY +13y+36=6-

—108++/2592 o g

- 7 Again taking squaring both sides

2
108+ /4x4x9%x9x2 (\/y2+13y+36) =(6-y)

72

—~108++/4?%x9% %2
X =

X

y +13y+36=(6)"+(y) —2(6)(y)

72 Y +13y+ 36 = 36 + y¥ -12y
13y =—-12
~108+4x92 y y
*= 7 13y+12y=0
25y =0
~108+36+/2
X=———— 0
72 y T
}’6("“\5) y=0
°e ,7’13 From equation (i1) Put X*+3x = y
342 x> +3x =0
AT X(x+3)=0
x=0 or Xx+3=0
[3£42
So, the solution set 1s { } X =-3

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




