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Radical Equations:
An equation involving expression under the radical sign is called a radical

equation.

e.g., Vx+3=x+1  and x-1=+vx-2+I

Exercise 1.4

Solve the following equations.

(1) 2X+3 =7x+16

Solution:

2x +S=J7x+16 ...... (7)

Squaring both sides, we get

2x + 5)2 = (P-J?x+ |6):

dx* +20x+25=7x+16
4x° +20x+25-Tx-16=0
4x° +20x-7x+25-16=0
4x* +13x+9=0

4x° +9x+4x+9=0
x(4x+9)+1(4x+9)=0
(x+1)(4x+9)=0

Either x+1=0 or 4x+9=0
x=-] 4x =-9

A ===

4
Check :
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2(—I)+S=,’7(-l)+l6 = —-2+5=+/-7+16

3=4/9 = 3= 3 (which is true)

Y
Put x = - 3 ineq(i).we get

= %(which IS true)

Thus, solution sct = {—- l.—--:)-‘-}

2) Vx+3 =3x-1

Solution:

Squaring both sides, we get

(Ve+3) =(3x-1)

x+3=9x" - 6x+]

Ox* —6x+1-x-3=0
9x* -T7x-2=0

Ox* -9x+2x-2=0
Iv(x-1)+2(x-1)=0
(9x+2)(x=1)=0

Either 9x+2=0 or x-1=0
Oy =-2 =1
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g-:: 2 ( which is not true)

3

Putx =1 in eq(i),weget

J+3=3(1)-1
Va=3-1

2 =2 (which is truc)

Thus, solution set = |1}

(3) 4x =+/13x+14 -3

Solution:

dx=+13x+14-3 .. (/)
dx+3=+J13x+14

Squaring both sides, we get

(4x+3) =(V3x+14)

16x° +24x+9=13x+14
16x" +24x-13x+9-14=0
16x° #11x-5=0

16x° +16x-5x-5=0
16x(x+1)-5(x+1)=0
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Either 16x~=5=0 or x+1=0

16x=35 X=-]
\‘:i x:—'
16
Check :
5

Pur x= T in eq.(i), we ger

|
|
tos

( which s lruc)

Sl &l Ll &N
~J

Putx =~1 ineq(i),we get

4(-1)=13(-1)+14-3
4=~-13+14-3

~4# -2 (which 1s not true)

5
Thus. solution sct = {-I—ﬁ-}

(4) V3x+100 - x =4

Solution:

J3.\‘+100—.r:4 ...... (:)
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Squaring both sides, we get

(43.\' +100 ): = (x+4)

3x+100=x" +8x+16

x' +8x+16-3x-100=0
x*+5x-84=0

X 4+12x-Tx-84=0
x(x+12)-7(x+12)=0
(x=7)(x+12)=0

Either x—-7=0 or x+12=0
X=1 x=-12
Check :

Pur  x=7 meq.(i).weger

J13(7)+100-7=4 = 21+100-7=4

‘lel-?=4 =11-7=4
4=4 (which is true)

Putx=-12 ineq(i),weget

1’3( 12)+100-(-12)=4 =>N-36+100 +12 =4

V64 +12=4 =8+12=4

20 # 4 (which 1s not lruc]

Thus, solution set = |7}

(5) VX +5 +/x+21 =Jx+60

Solution:
(Vaes+ve21) =(Vxreo)

(.r+5)+(x+21)+2J(x+5)(x+2|) = x+ 60
X+54x4+21429x +26x+105 = x+ 60
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Vi+s+dx+2l=x+60 ... ()

Squaring both sides, we get

2J.r-‘ +26x+105 = x+60-2x-26
2Jx’ 426x+ 105 = —x + 34
2Jx* +26x+105 = —(x - 34)

Squaring both sides, we get

(2\}.!2 +26x+105 )2 = [—(x - 34)]:

4(.1': +26x + 105) =x ~68x+1156

dx° +104x +420=x' - 68x+1156
4x° -x" +104x +68x +420-1156 =0
3x" +172x-736=0

Here a=3, b=172. ¢=-736

_ —bidb: —4dac

2a

-172%

X

(172) —4(3)(-736)
2(3)

-172% 'J29534 + 8832

X =
6
_-172438416
' 6
-172-196 172 +196
X=——— 0or xX=—mm———
6 6
368 24
X = = — X = —
6 6
xz-ﬁ xX=4
3
Check .
Put  x= —% in eq.(1).we get

J-ﬁn + "_‘84+2| =, "'-_84 + 60
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13i Il: 2i

—

Vi 33

241 2

J- J- (which 1s not true)

Putx=4 ineg(i),we get

J-’HS +J4+21 =J4+60
J5 435 = J6a

3+45=8
8=8 ( which 1s true)

Thus, solution set = |4}

6) VX +14+/x =2 =/x+6

Solution:

x+l+x-2=x+6 ... (1)

Squaring both sides, we get

(VT3 = (376
(x+1)+(x-2)+ 2m=x+6
x+l+x-2+2m=.\'+6
2x-1424x' —x-2=x46

‘

"o
—

!
-

I
9
i

|
-
3
)

Squaring both sides, we get

(Kf\?) -(x = 7)

d(x -x-2)=x"-14x+49
4x° -4x-8=x" -14x+49
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Here a=3. b= 10, ¢+ -57

b+ b —dac

X =

2a
-101:.1{(10)"-4(3)(-57)
R 2(3)
r_-lO:t 100 + 684
| 6
r_—lO:tJ?M
' 6
-10+ 28
.=
6
-10-28
X = or X =
6
. x
6
19
X = —— X
3
Check
Put  x= -? in eq.(1).we get
_l_9.+|+ -_|9.—2= ——— 4 0
3 3
16 |-25 l
o v | — |
3 3 3
i P .
V3 V33
9% i

ﬁ = T; (Wthh 1S not true)

Putx=3 ineq(i),we get

ST+ 3-2=376
V4 +1=\0

2+|=3

3=3 (which 1s true)
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(7) JIl=%=a6=%=2T7=x

Solution:

V-x-J6-x=27-x ... (i)

Squaring both sides, we get

(VIT=x -V6-x) =(v27-x)

(1=x)+(6-x)-2,(11-x)(6-x) =27 -x
-x+6-x-2J(11-x)(6-x)=27-x

17 -2x - 24x° =17x 4+ 66 =27 - x
—2m=27—x—17+2x
—2M=I0+x

Squaring both sides, we get

(—2\}.\’: -1 Tx+ 66): =(10+ .r)':

4(13 -I?x+66) =100+ 20x + x~

4x° —68x+264=x" +20x+100
4x° - x° -68x-20x+264-100=0
3’ —88x+164=0

Here a=3,b=-88,c = 164

B -bin: - 4ac

X =
2a
-(-xx)::,/ -88)" -4(3)(164)
e —— e e e e e o
2(3)
. 88 + /7744 - 1968
T
. 88+ /5776
6
88 + 76
X =

6
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12 164
X =— X = —
6 6
"
x=2 r:-&»
3
Check

( which 1s not true)

82 .
Put x =— ineq(i).we get

3
11-8—2-- ()-gz 27-5-2-
J 3 d 3 d 3
f_.‘:’_?._ f-.‘l"_ i ’_..'.
3 3 3

Ti - Xi _ [
NN
%:7"3- (which 1S not lruc)

Thus. solution set = { :

(8) Vda+x-Ja-x=+a

Solution:

Vda+x-a-x=vya .. ()

Squaring both sides, we get

(T ) =(a)
(4a+.t)+(a-.t)—2m=a
4a+.r+a—x-2m=a
Sa-244a" —3ax-x" = a

o M o -
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:f4a% = 3ax—x* = =44
— -J4a: -3ax-x" =2a

Squanng both sides, we get
(J4a-" -3ax-x" ) =(2a)

d4a” -3ax—-x =4a’

da’ -4a” -3ax-x" =0

-3ax-x* =0
-x(x+3a)=0
x(x+3a)=0

Either x=0 or x+3a=0
x==3a

Ja=+a (which is true)

Put  x=-3a ineq.(i).weget

( which is not true)

Thus, solution set = {0
2 2
(9)\/1’ +x+1=-vx " +x-1=1
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e +x+l=Ax +x-1=1 ... ()

Let x*+x=y

So eq.(1) becomes

J+i-Jy-1=1

Squaring both sides, we get

(Vr+1-r-1) =1
(y+1)+(y=1)=-2J(y+1)(y-1)=1
)'+|+,1'—I—ZJ:\-"'_—I=I
2,\'—2\f_\': -1=1

—24}‘: -] =]- 2_"

Squaring both sidcs, we get
(—2 y* -l)‘ =(1-2y)
4(y* =1)=1-4y+4y°

4y’ -4=1-4y+4y°
4y° -4-1+4y-4y" =0

4y-5=0
5
V =
4
-
Put y=—in x‘+x=y,wegel
> S
X +X ==
4

4x° +4x =5
4x +4x-5=0

Here a=4,b=4,¢c=-5

_=b +fb° -4dac

X
2a
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4£(4) -4(4)(-5)

X

2(4)
- -4..1:Jl()+80
o 8
M ER)
8
_Arafs 4(-12V6) 1 df
8 X 2

(10) VX' +3x+8++x’ +3x+2=3

Solution:

Vi +3x+ 8+ +3x42=3 .. (i)

Let x* +3x=y

So eq.(7) becomes

Squaring both sides, we get

(V8 ++2) =(3)
(_}'+8)+(}'+2)+2J(_}'+8)(}'+2) =9
_\'+8+_\'+2+2J)': +10y+16=9

2y + 10+ ZJm:‘)

23 410y +16=9-2y-10

2y +10y +16 = -2y -1

2,/;--” +10y+16 = ~(2y +1)
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(Z\J}': +10y +16 ): = [" (2y+ I)]

4(_1"" +10y + 16) =4y  +4y+1
4y° +40y +64 =4y" + 4y +1]

4y  -4y° +40y -4y +64-1=0
36y =-03

63
r="36

Put y= --;%- in x* +3x = y,weget

x? 43x =22
36

= 36x° +108x = -63
36x +108x+63=0

Here a=36, b= 108, ¢=63

_ ~b+Jb" —dac

X

),
. -loxi,f(los)" -4(36)(63)
o 2(36)
108+ 11664+ 9072
T
1084 4/2592
N
10843632
=S
36(-3++2)
X =
72
322
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(11) \/x‘z +3x+9+4x +3x+4 =5

Solution:
Ve +3x+9 44y +3x44=5 ... (7)

Let x' +3x=y

So ¢q.(7) becomes

Jy+9+ y+4 =3

Squaring both sides, we get

(V9453 =(5)

(}'+9)+(}'+4)+2m= 25
y+9+ _v+4+2\f_v’ +13y+36=25
2}'+I3+2m=25

23" +13y 436 =25-2y-13

2\/_}': +13y+36=-2y+12
2m= ~2(y~6)

= J1_+l'h_+36 ==(y=-6)

Squarmng both sides, we get

(-J_)': +13y+ 36): = [—-(}'—- 6)]:

VW +13y+36= 1" -12y+36
Y=y 413y +12y436-36=0
25y=0

=>y=0

Put y=0in x +3x=y,wegel

x#3x=y
X +3x=0
x(x+3)=0

L'il‘:urv—ntir v..Lt—n
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xX=-3

Thus. Solution set = |-3,0]

www.topstudyworld.com



www.topstudyworld.com Mathematics

www.topstudyworld.com



