RD Sharma Solutions Class 9 Chapter 3 Ex 3.1
1. Simplify each of the following:

0) x 416

. V1250
(ii) 7
Sol:
4¥39)
0_y

(Note: I/a x f/b =-fla x 6)

=4/r>n6

RD Sharma Solutions Class 9 Rationalisation Ex 3.1



-\/64

= ()i

=43 x i)

#1250
(i) #

(Mole: ||= &/5)

2x625

=17625

=</&

=15@x1i1)

=15

2. Simplify the following expressions:
() (a+ T3+ ¥2)

(i) B+ M3)(5-\/2)

ity (v/5-2)(v/3-\/5)
Solution:

)4+ v/T)(3+ V)
=12+4v™ +3-v[T+V7 x 2

=12+4v™ +3v/7+-V14

(i) B3+ V3)(5-a/2)
=15- 3N2+5d 3- v/3x2
=15-3-N2+5-7/3-~
(i) (V5-2)(~-V5)
=v/15-V"5-2i/3 + 2\/5
=\/I5- -v/5x’5-2\/3 + 2v/5
=\/15-5-2V 5 + 2v/5
3. Simplify the following expressions:
O QL +vTD(1 - VTL)
(i) (5 +v/7)(5- vI7)
@in) (Vi-v*H Vs + v*)
(s +Vsxs-N)
M O5-V2)(Vb + V2)
Solution:
O +v/ii)(1L- ViT)
As we know, (a+b) (@a- b) =(02- b2
So,I12-11

121 - 11 =110
(B +V7)(5-vIT)
As we know, (a+b) (@a- b) =(a2- b2



So, 52- 7
25-7 =18

(iii) (v/8 -\12) (VI8 + v/2)

As we know, (a+b) (@a- b) =(a2 b2
d8x 8-v/2x2 =8-2

=6

(iv) B +Yy/3) (3 - \/3)

As we know, (a +b) (a- b) =(a2- f®@)

=9 -v/33T3

=6

(v) (V5-")(V5 +V2)

As we know, (a +b) (a- b) =(a2- 62)

=V5 x 5-\/2 x 2

=5-2

=3

4. Simplify the following expressions:

(0 (vA+\IT)2

(i) (V5 - v~)2

(iil) (275 + 3vA)2

Solution:

() (V3 + V7)2

As we know, (@+b)2=(a2+ 2x a x b+ b2
=VA+2xV3xV7+Vf

=3+2x "3 X 7+7

=10+2 x \/21

(i) (VE-y/3)2

Aswe know, (@a- b)2=(a2- 2x ax b+ b2
(i) (2<vi5 + 3y/2)2

As we know, (@+b)2=(a2+ 2x ax 6+ b2
=4\/5 x 5+ 2x 2y/b x 3v™ + 9V/2 x 2

=20+ 127/10+ 18

=28+12-/.0
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RD Sharma Solutions Class 9 Chapter 3 Ex 3.2

1. Rationalize the denominator of each of the following:

<iv> |



(v L8

V3
i 22

N
Solution:

N 3
P
® V5
For rationalizing the denominator, multiply both numerator and denominator with \/5

_ 3xvB

VBxvB

3x+/5
5

3
(i) 575
For rationalizing the denominator, multiply both numerator and denominator with \/5
_ 3x+/B
2/5x+/5

__38
2xv/5x5

_3v6
~ 2xB

_3v5
T

(iii) %
For rationalizing the denominator, multiply both numerator and denominator with 4/12

_ 1xy12
VI2xy/12

B

() 2

For rationalizing the denominator, multiply both numerator and denominator with \/5

v2x/3
3xv/3

2x

3%

w

X

“5 5

V3+1
W7

For rationalizing the denominator, multiply both numerator and denominator with \/5
_ (V3+1)xv2
V2Zx4/2
_ (BVD)VE
T Vax2

VB+v/2
2

(vi) \/’2’;51/3
For rationalizing the denominator, multiply both numerator and denominator with \/§
_ (VZ+vB)xv3

V3xv3

_ (VEXBIH(YBxVE)
Jix /3




o 3v2Z
(vii) 3

For rationalizing the denominator, multiply both numerator and denominator with \/5

- 3v/2x4/5
VBx+/5
_ 3v2x8
= 5
_3/10

T 5

2. Find the value to three places of decimals of each of the following.
It is given that v/2 = 1.414, v/3 =1.732, v/5 = 2.236, /10 = 3.162.
0%

W

(i

.« V/10+/15
™) —%

W 25

3

Vv2-1
™) 7%=

Solution:

Given, /2 =1.414, /3 = 1.732, /5 = 2.236, /10 = 3.162.
2
O
Rationalizing the denominator by multiplying both numerator and denominator with \/5
2v3

V3xv3

=2\/3
V3x3

_2/3
)

= 2x1.732
3

_ 3464
3

=1.154666666

” 3
@ —5
Rationalizing the denominator by multiplying both numerator and denominator with \/E
__3/I0
VI0xV/10

3y/10

4/10x10
V10
10

3

_ 9.486
T

=0.9486

(i) V3L

V2
Rationalizing the denominator by multiplying both numerator and denominator with \/§

_ (VBxv2)+v2
V2x+/2



vi0+v/15
V2

Rationalizing the denominator by multiplying both numerator and denominator with \/i

_ (VI0xv2)+(vI5xv?2)
B Vaxy2

_ V20+/30

= YV

(iv)

_ (V10xv2)+(v10x+3)
2

_ (3.162x1.414)+(3.162x1.732)
- 2

_ (4.471068)+(5.476584)
=

— 9.947652
2

=4.973826

() 25

_ 241732
- 3
_ 3732

3
=1.244

V21
VB
Rationalizing the denominator by multiplying both numerator and denominator with \/3

_ (VBxvB-vB
VBx VB
I Y
5
_ 3.162-2.236
 B1e-2
0.926
=5

0.1852

(vi)

3. Express each one of the following with rational denominator:

055

M %5
(iii) ‘/i_f_S
o i
™ 5 vs
(vii) ::g
(viil) zﬁ’:

. b
(IX) v @@+ H)+a
Solution:



03tz

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — \/i

- V2
(3+v2)(3-v?2)

As we know, (a + b) (a - b) = (a®- b?)
32

)
32
7

" 1
v
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor \/f_i + \/5

o VB+v2
(VB—VE)(VE+VD)

As we know, (a + b) (a - b) = (a®>-b?)
_ VB2

T T6—2
_ VB2
4

16
(iii) s

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor /41 + 5
_ 16x(vAT+5)

(VAL-5)(VAT+5)
As we know, (a + b) (a - b) = (a®-b?)

16v/41+480
41-5
_ 16v41+80
- 16
16(v41+5)
16

VAT +5

. 30
(iv) VA3E
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 5\/5 + 3\/5_)

_ 30x(5v3+3v5)
" (5v3-3VB)(5v3+35)

As we know, (a + b) (a - b) = (a®-b?)

_ 30x(5/3+3v/5)

- 75—45

30% (5v/3+3v5)
30

5v3 +3v5

1
™) 77

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2\/5 + \/§

- 2¢/5+/3
(2v5-v3)(2v5+v3)

As we know, (a + b) (a - b) = (a®-b?)

2v5++v3
20-3

2v5+v3
17

N V3+1
M) 2vivs




Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2\/5 + \/§
- (v/3+1)(2v2+3)

(2v2+v3)(2v2-v3)
As we know, (a + b) (a - b) = (a?>-b?)

_ (2v6+3+2v2+v/3)
=T 83

_ (2v6+3+2V2+v/3)
=

6—4v2
(vii) 6+4v2

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 6 — 4\/§

_ (6-4v3)(6-4v2)
T (6+4v2)(6-412)

As we know, (a + b) (a - b) = (a®- b?)
_ (6-4/2)

36—32
Asweknow,(a-b)2=(a’~2 x a X b+ b?)

36—48,/2+32
4

68—48/2
1

_4(17-12v3)
=0

=17 — 124/2

34/2+1
i) 2 s

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2\/5 -3
_ (3v2+1)x(2v5-3)

T (ev5-3)(2v5-9)

As we know, (a + b) (a - b) = (a®-b?)

6y/10-9v/3+2v/5-3
(20-9)

6v/10—9v/2+2v5-3
11

(iX) —2——

(a*+b%)+a
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 1/ (a2 + b2) —a

- b%(+/(a®+b?)—a)
V@

As we know, (a + b) (a - b) = (a®—b?)
_ /@)

(a?+b?)—a?)

_ b (y/(@®+0?)—a)
b2

4. Rationalize the denominator and simplify:

® V3+v2
T
(i 31 +2‘/\/_'
Oh 36— 2{/3'
(0 2t




2/3-y5
U Ewrew

Solution:
0L
V3+v/2
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor \/§ -2

- (AVAE-VE)
(V3+v2)(v3-V)

As we know, (a + b) (a - b) = (a®-b?)
_ (32

T 32

Asweknow,(a-b)2=(a®>-2 x a x b+ b?)

_ 3-2v3v2+2
1

=5—2/6

. 5+2v3
(i) 7+4/3

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 7 — 4\/5

_ (5+2v3)(7-4v3)
" (1+4/3)(1-43)

As we know, (a + b) (a - b) = (a®-b?)

_ (+2/3)(7-4/5)
- 49—48

=35-204/3+144/3-24
=11-64/3

. ]
(iii) 203

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 + 2\/5

_ (1+v2)(3+2v2)
(3—2v2)(3+2v2)

As we know, (a + b) (a - b) = (a®- b?)

_ (1+v2)(3+2v?2)
- 9-8

=3+2v/2+3v2+4
=7+5y/2

y 2v6—6
(iv) W
Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3\/5 + 2\/6
_ (2/6-5)(3v5+2v6)

(3v5-2v6)(3v5+2v6)

As we know, (a + b) (a - b) = (a?>-b?)
_ (2v6—v5)(3v5+2v6)
- 45-24

_ (2/6-v6)(3v5+2v/6)
- 21
_ (2v/6-V5)(3/5+2V6)

21

_ 64/30+24-15-2,/30

= 21
_ 4/30+9
21

) 4V/3+5v2
VEB+/18




Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor /48— +/18

_ (4/345v2)(vi8—V18)
(VA8+v/18)(v48—/18)
As we know, (a + b) (a - b) = (a®-b?)
(4v/3+5v2)(v48—18)
48—18

48—12/64+20v/6—-30
30

_ 18+8v6
T

_ 9+4v6
T

i) 285 2V3—5
2v2+3v3

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2\/_ - 3\/§

_ _(2v3V5)(2v2-3v5)
(2v2+3v3)(2v2-3V3)

_ (2v/3-5)(2v2-3v3)
=
_ (4v/6-2/10)-18+3+/15)
- —19

_ (18-4/6+2/10-3./15)
- 19

5. Simplify:
3v2-2v3 Vvi2
O 32423 + V-2
(i) V5 +f Vv5-v3
Vh— f VB+/3
7+38v/5 7-3/5
(i 3+f T B
W) 2

1

2+\/' f«/’ 2-vB

2 13
vy e vov. Sl
Solution:

(i) 3v2-2/3 + vi2
3v2+2v3 | V3-2

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3\/_ - 2\/§ for

rationalizing factor /3 + /2 for

1
V32
_ (3v2-2v3)(3v2-2v3) VI2(v3+v2)
T 3v22v3)(3v22v3) | (VEVR)(V3HYE)

Now, (a + b) (a - b) = (a*—b?)

_ (3v2-2v3)(3v2-2V3) Jﬁ(ﬁ+ﬁ)
18—12 3-2

Asweknow,(a-b)2=(a?-2 x a x b+ b?)

- (3«/5)2—(2><3\/(2;x2\/§)+(2\/§)2 n 2\/:,;(\/5 " \/5)
- VB | (61 24/6)
=3-2v6+2+ (6 +2v6)

=5— 26+ (6 1 2¢/6)

=1

Vi | BB
W) %z T Verva

Rationalizing the denominator by muItipIying both numerator and denominator with the rationalizing factor \/5 + \/5 for

tionali fact 3 for ——
rationalizing factor \/_ \/_ \/_+«/_

1

1

3v2+2v3

5—v3

and the

and the



_ (BHE(VE4VE) | (VE-VE)(VEE)
(VE—v3)(vVE+v3)  (VB+VI)(v5—V3)

Now as we know, (a + b) (a - b) = (a®~b%), (a-b) 2= (a®>-2 x a x b+ b?) and (a + b)2 = (a? + 2 x a x b+ b?)

_ 5+2xvBxv/3+3 + 5—2xv/3xv5+3
- 5-3 5-3

_ 8+2vT5+8-2/18
2

_ 16

2

=8

(i) 743v5 _ 7-3/6
3+  3—5

and the

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — \/5 for 3+1 7

rationalizing factor 3 + +/5 for

1
36
(7+3vB)(3—vE)  (7—-3vE)(3+v5)
(B-VvB)(3+vE)  (3-vB)(3—V5)
Now as we know, (a + b) (a - b) = (a®- b%)

_ (T3VB)B3-vB) _ (1-3vB)(3+5)

95 95
_ (21-76+95-15)  (2147/5—-9+/5-15)
- 4 4
_ (6+2y5) (6-25)
- T T4

e

2 1
Ol oy Ry e

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2 — \/5 for

factor \/5 + \/?_) for z

- 2—v3 2% (vB+v/3) 2+v5
(2+v3)(2-v3)  (VEB-V3(WE+vE)  (2-vB)(2+V5)

Since, (a + b) (a - b) = (a?- b?)
_2- \/' 2x(v6+v3) 2+\/57
3 5-3 -5

- 2—;/' n 2/5 ;2«/’ n 2+4/5

-1

_ 4-2v3+2v5+2/3-4-2/5
- 2

the rationalizing

1
243’

1 S 1
7 and the rationalizing factor 2 + \/E_) for -

]
o p|o

2 1 3
e A vov, Sy v

Rationalizing the denominator by muItipIying both numerator and denominator with the rationalizing factor \/5 - \/?: for

rationalizing factor \/_ \/_ 2 for ———, and the rationalizing factor \/5 - \/5 for

1
——, the
V5+/3

1
\/' vz’ V5+v/2
__ 2v5-VB) V3-v2 3x(v5-v2)
(VE+V3)(VE—vE)  (VE+VE)(VE-v2) VE+V2)(VE—VD)
Since, (a + b) (a - b) = (a®- b?)

_2v5-v3) | v3-v2  3x(VE—v2)
%3 TTim T 52

_2v5-2v3 | V3-v2  3x/B-3v2
- 2 - 3

_ 6v6-6v3+6v3—6v2-6v54+6v2
3

n
O w|o



6. Ineach of the following determine rational numbers a and b:

" f — v
(55 "« + 1h/5
Solution:

(i) Given,
N"=za-bV 3
V3+1

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor \/3 — 1
= (vB-1)(V5-1)

" (vB+1)(i/3-1)

As we know, (a+b) (a- b) =(023 b2)

_ 3-2vh+l
3-1
4-273
2

=2 - v/3
2 —yl3=a—6\/3

On comparing the rational and irrational parts of the above equation, we get,

a=2and b=1
(i) Given;
“"za-V b
2+V2

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2 — \[2
_ (4+V2)(2-y™)

T @ V2@V

As we know, (a+b) (a- b) =(a2- b2)

(8—4vi2+2v/2—2)
42

_ (6-275)
2

=3 —\/2
3—\/2=a—-\b

On comparing the rational and irrational parts of the above equation, we get,

a=3and b =2
(iii) Given,
sy, S0 by/2

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 + \/2
_ (8+V2)(3+vh)

" (3-V2)(3+V2)

As we know, (a+b) (a- b) =(a2- b2)

_ (9+6V5+2)
2
(11+672)
7



n 82

T + — + b~ /2

On comparing the rational and irrational parts of the above equation, we get,

6v2

:{-] + _ and
=f

a
b
(iv) Given,

5973 oy b3

7+473

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 7 — 4i/3

_ (5+375)(7—4y/3)
" (T+4T3)(7-4T3)

As we know, (a+b) (a- b) =(02- b2)

_ (35—2073+2173-36)
49748

=-1+\/3
-1+ \/3 -at &il3
On comparing the rational and irrational parts of the above equation, we get.

a =-1and
b=1

(V)7/£15.§\7= a- &/77

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor y/l1- \fl

(Tn+77)(7n-T7)
As we know, (a+b) (a- b) =(a2- b2)

(11-777-777+7)

Hn»

(18—2777)

9 777

(vi) Given,

_ 4+375 6i/5
~ 4-3vB ”

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 4 + 3i/5
_ (4+375)(4+375)

" (4-375)(4+375)

As we know, (a+b) (a- b) =(02- b2)

_ (16+2475+45)
729

(61+2475)
-29

-61 (2475)
29 29

61 (2475) _ _ .t le
» 29 29 A Uys

On comparing the rational and irrational parts of the above equation, we get.



—61 .
a="29"and
-24

b_ 29

7. Ifx =2 +y/3, find the value of x3 + ™

Solution:
Given,
x=2+\/3,
0
To find the value of x H— t

We have, x =2 + 3,
1
* 7 24v3

1

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 2 — \/3 for 24n3
2-y5
" (2+V3)(2-V5)

Since, (a +b) (a- b) =(a2- b2)

| =2~y
X 4-3

X+1=2+v/3+2-y3
x+x—=4

We know that, (a3 + 63) = (a + b)(a2—ab + b2)
(x3+JJ) = (x+i)(x2-x .0 + )
(X3+ i) = (x+1)(x2+i2-1)
(x3+) = (x+1)(x2+ ~+2-2-1)
(x3+ 1) (x+1)(x2+ "+2(x.])-2-1)
(x3+ 33) = (x+1)((x+i)2-3)

Putting the value of x + ~ inthe above equation, we get,

(*3+ )
(x3+7)

(4)(42-3)
52

8. Ifx =3 +\/8, find the value of (x2 + ™-)
Solution:

Given,

x =3 + Y%

To find the value of (x2 + )

We have, x =3 +\/8,

__ |
x ~ 3+V8

1

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — \/8 for 3518
+

J, _ 3-v8
1% (3+VS)(3-VS)

Since, (a +b) (a- b) =(a2- b2)

1 _ 3—v8
X 9-8
1 =3-~/8

(*2+7) = ((3+7)2(3-V8)2
(x2+ ") = ((9+8+678) + (9+ 8- 6>/8))
34

9. Find the value of 56 3 it being given that \/3 =1.732and y/b =2.236.
v5—v

Given,



6
VE-v3

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor \/5 + \/?_) for

__ 6(vB+v3)
(vVB—v3)(v5+v3)
Since, (a + b) (a - b) = (a®-b?)

_ 6v5+6v3
5-3

_ 6v/5+6v3
=

=3(v5++3)
= 3(2.236+1.732)
= 3(3.968)
=11.904

1
V5-v3

10. Find the values of each of the following correct to three places of decimals, it being given that
V2=1.414,/3 = 1.732, /5 = 2.236, /6 = 2.4495, /10 = 3.162

3-8
0 3+2v5

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 — 2\/5

_ (-vB)(3-2v5)
(3-+2v5)(3+2v5)

Since, (a + b) (a - b) = (a®- b%)

_ 3—vB)(3-2v5)

- 9-20

_ (9—6v5-3v/5+10)

- —11

_ (19-9v5)
ST

_ (9v6-19)

T 1

_ (9(2.236))-19)
S T
_ (20.124-19)

= 11

_ 1124

-1

=0.102

o 1+v2
(i) W

Rationalizing the denominator by multiplying both numerator and denominator with the rationalizing factor 3 + 2¢/2

_ (1+v2)E3+2v2)
(3—2v2)(3+2v2)

As we know, (a + b) (a - b) = (a2~ b?)

_ (1+v2)(3+2v?2)
B 9-8

=3+2v2+3v2+4
=7+5/2

=7+707

=14.07

v3+1

1.1 x= 5 , find the value of 4z + 222 — 8z + 7.

Solution:
Given,

V3+1

=— and given to find the value of 4a® + 2a? — 82 4 7

X=




2x =-s/3+ 1
2x - 1=

Now, squaring on both the sides, we get,
(Ra: - 1)2=3

4a2—4a:+ 1=3
4a2—4a:+1—3=0
4a2—4a:—2=0
22— 2a—1=0

Now taking 4x3 + 2x2 —8x + 7

2x(2x2 - 2x - 1)+4x2+ 2x + 2x2- 8x + 7
2x(2x2- 2x - 1)+6x2- 6X + 7
As,2x2—2x —1 =0

2x(0)+3(2x2- 2x - 1))+7+3
0+3(0)+10
10



