
2. (b); a2x

 

+

 

2

 

=

 

a°
2x

 

=

 

–

 

2 Þ

   

x

 

=

 

–

 

1
1. (c); 3x

 

–

 

1

 

(3

 

–

 

1)

 

=

 

18 12-4

3x

 

–

 

1

 

=

 

9

 

=

 

32

x

 

–

 

1

 

=

 

2 Þ  

 

x

 

=

 

3

   

so,

   

xx

 

=

 

27
3. (d);

12-4 = 1
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(a + b)(a – b) = (a2 – b2)
(a + b)² = (a² + b² + 2ab)
(a – b)² = (a² + b²- 2ab)
(a + b + c)² = a² + b² + c² + 2(ab + bc + ca)
(a³ + b³) = (a + b)(a² – ab + b²)
(a³ – b³) = (a – b)(a²+ ab + b²)
(a³ + b³ + c³ – 3abc) = (a + b + c)(a² + b² + c² – ab – bc – ac)
When a + b + c = 0, then a³ + b³ + c³ = 3abc.

Surds and Indices Formulas

Surds and Indices Rules

33

Chapter - 3

Surds and Indices



Adda 247 Publications  For More Study Material
Visit: adda247.com

58

19. (a); { }
1

12
1

1 11 161
164 16

-
--

-
ì üé ù ï ï= = =í ýê ú

ë û ï ïî þ

20. (a); 10200 – 196 = 10000

21. (c);
3a 381 10.008

10005 5
æ ö æ ö= = =ç ÷ ç ÷è ø è ø

3a = 3 Þ   a = 1
(0.25)a = 0.25

22. (b); ( ) ( )
( ) ( )

2 2

2 2

12 3 23 2
2 3 23 2

+ + -
+ -

13 2 3 2 3 2 0
3 2

= + - = + - - =
-

23. (b);
b c a c b a

a a b b c c

1 1 1
x x x x x x1 1 1
x x x x x x

+ +
+ + + + + +

a b c

a b c a b c a b c
x x x 1

x x x x x x x x x
= + + =

+ + + + + +

24. (c); 2 2 2 2 2 2 2 2 2 2 2 2b c c a a b b c c a a bP P P P 1- - - - + - + -× × = =

25. (a); 35 x 3+ =

33 x 9 5 x 4 64= - Þ = =

26. (c); { }
55

3 1 3
5 5x

-
- ´

é ù
ê úë û

3 1 5 5
5 5 3x x

- -
´ ´ ´

= =

27. (c); 56 = 8 × 7

so, 56 56 56 ..... 8+ + + =
= 8 ÷ 22 = 2

28. (a); b = ax

by = axy

byz = axyz

cz = a
29. (d); 24 × 23(n + 2) = 2m

2m = 2(3n + 10)

3n + 10 = m

30. (a); x2 + y2 =
2 2

3 1 3 1
3 1 3 1

æ ö æ ö+ -+ç ÷ ç ÷è ø è ø- +

=
4 2 3 4 2 3
4 2 3 4 2 3

+ -
+

- +

=
( ) ( )

( ) ( )

2 2
4 2 3 4 2 3

4 2 3 4 2 3

++ -

- +

=
16 12 16 3 16 12 16 3 56 14

16 12 4
+ + + + -

= =
-

4. (a); ( )
( )

4.88.9 18.52
? 13.4

1.7 5.13

7 777 7
77

´
= = =

? = 13.4

5. (c); 14 ? 822 2
´ ´

=
? = 4

6. (b); ( )
( ) ( )

( )

9 3
? 9 3 4 8

4
16 16 16 1616

16
+ -´

= = =

? = 8

7. (d); ( )

( )
1
3

42 22942 229 458
219261

´´ = =

8. (d);

22 25 55 132 12
25100000 510

ì üæ ö æ öæ ö= = =í ýç ÷ ç ÷ç ÷è ø è øè øî þ

9. (d);
( ) ( )7 5 7 5 7 5 6 35

27 5
- - -= = -
+

on comparision,   a = 6  and  b = – 1
a – b = 6 – (– 1) = 7

10. (d); ( ) 3 3 223 P 1 P 3P 3P 1P 3P 3 + = + + ++ +

( )33 P 1P 1= = ++

P = 124,   = P + 1 = 125

11. (d);
n 1 3 np p

q q

- -
æ ö æ ö

=ç ÷ ç ÷è ø è ø

n – 1 = 3 – n,      2n = 4 Þ   n = 2
12. (c); ? = 8 ÷ 2 + 24 = 28

13. (d); ( )
( )( )

( )
( ) ( )

1 3 3 3 33
3 3 3 3 3 3 3 3 3

- ++ + +
+ - - +

– 3

1 3 3 3 33
63

- - -
= + + – 3

1 13 3 0
3 3

= + - - =

14. (c); ( ) ( )
55

4 44 3216 2= =

15. (a);
33

5 55

5

27243 3
832 2

æ öæ ö = =ç ÷ ç ÷è ø è ø

16. (c); (243)0.2 = (35)0.2 = 3
17. (c); 173.5 + 7.3 – 4.2 = 17x

x = 6.6

18. (c);
x

2 5 x17 17 2 x 10
5

= Þ = Þ =

_
_
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1. (c); Expression =
n 1 n

n 2 n 2

16 2 4 2
16 2 2 2

+

+ +

´ - ´
´ - ´

4 n 1 2 n n 5 n 2

4 n 2 n 2 n 6 n 3

2 2 2 2 2 2
2 2 2 2 2 2

+ + +

+ + + +

´ - ´ -
= =

´ - ´ -

( )

n 5 n 2 n 5 n 2

n 5 n 2 n 5 n 2

2 2 2 2 1
2 22 2 2 2 2 2

+ + + +

+ + + +

- -
= = =

´ - ´ -

2. (c); Expression =
( )
( )

3

3

32 22

32 22

2 22
4 44

-

-

¸ ´

¸ ´

2 2 2 2 3 2

2 2 2 2 3 2

2 2 2
4 4 4

´ ´ ´ -

´ ´ ´ -

¸ ´
=

¸ ´

8
8 6 2 6 2

8 6 2
8

6 2

1 122 2 2 2 2 11 14 4 4 4
4 4

-

-

´ ´¸ ´
= = =

¸ ´ ´ ´

3. (b); Expression

( ) ( )
1

0 1 3

11 3

3

80.6 0.1
2713 3

32 2

--

--

- æ ö= + ç ÷
è øæ öæ ö æ ö + -ç ÷ ç ÷ ç ÷

è ø è ø è ø

1
1
3

1 13

11
810

273 13
8 32

-

-

- -

æ ö- ç ÷ æ öè ø= + ç ÷
è øæ ö æ öæ ö + -ç ÷ç ÷ ç ÷

è øè ø è ø

( )

1
31 10 27

8 27 833 8

- æ ö= + ç ÷
è ø´ + -

1
3 39 9 3 3 33 0

9 3 6 2 2 22
é ù- æ ö= + = - + = - + =ê úç ÷- è øë û

4. (d);
( ) ( )

( )

4x x 7
9

x 2
981 27 3

729 +

´ ´
=

Þ
( ) ( ) ( )

( )

4x x 74 3 2
9

x 26

3 3 3 3
3

+

´ ´
=

Þ 
16x 3x 14

9
6x 12

3 3 3 3
3 +

´ ´
=

Þ 
16x 3x 14

9
6x 12

3 3
3

+ +

+ = Þ     19x 14 6x 12 93 3+ - - =

13x 2 93 3+ =   Þ     13x + 2 = 9

13x = 9 – 2 = 7   Þ     
7x
13

=

5. (c); The equations are
2a + 3b = 17 and 2a × 22 – 3b × 3 = 5
Let x = 2a and y = 3b

then, x + y = 17 ... (i)
and 4x – 3y = 5 ... (ii)
By equation (i) × 3 + (ii),

3x 3y 51
4x 3y 5
7x 56

+ =
- =

=

From equation (i),
y = 17 – x = 17 – 8 = 9
\ x = 8 and y = 9
\ x = 2a = 8 Þ  2a = 23 Þ  a = 3
and y = 3b = 9 Þ  3b = 32 Þ  b = 2
\ a = 3 and b = 2

6. (a); Expression =
3 2 4 3 6
6 3 6 2 3 2

- +
+ + +

3 2 6 3 4 3 6 2
6 3 6 3 6 2 6 2

- -
= ´ - ´

+ - + -

6 3 2
3 2 3 2

-
+ ´

+ -
[Rationalising the respective denominators]

( ) ( ) ( )3 2 4 3 66 3 6 2 3 2
6 3 6 2 3 2

- - -= - +
- - -

( ) ( ) ( )2 3 66 3 6 2 3 2= - +- - -

12 6 18 6 18 12 0= - - + + - =

7. (d); Let ( )2 2 6x
3 2 3

+=
+

Squaring both sides,
( ) 2

2 2 2 6x
3 2 3

é ù+
= ê ú

+ê úë û

( )
( )

( )
( )

2 2
2 2

2

4 42 6 2 6x x
9 2 33 2 3

+ += Þ =
++

( )
( )

2 4 2 6 2 2 6x
9 2 3

+ + ´ ´=
+

_
_
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( )
( )

( )
( )

2
2 2 44 8 2 2 38 2 12x x

9 92 3 2 3
+ ´+= Þ =

+ +

( )
( )

( )
( )

2 24 16 168 4 3 2 3x x
9 9 92 3 2 3

+ += Þ = =
+ +

4x
3

=

8. (c);
5 2x
5 2

-
=

+

( )
( ) ( )

2
5 4 4 55 2 9 4 5

5 45 2 5 2
+ --= = = -

-+ -

\ 4 4 4
4

1 19 4 5 , x x x
x x

-= + + = +

2
2

2

1 2x
x

æ ö= -+ç ÷
è ø

221 22x
x

é ùæ ö= --+ê úç ÷
è øë û

( )
22 229 4 5 9 4 5é ù= --+ + -ë û

( ) ( )2 22[ 2] 2 2 10368218 322= - - = - =  (integer)

9. (b); Expression
19 8 3
7 4 3

+
=

-

19 2 4 3 16 3 2 4 3
7 2 2 3 4 3 2 2 3

+ ´ ´ + + ´ ´
= =

- ´ ´ + - ´ ´

( ) ( )
( ) ( )

22

22

2 4 34 3
2 2 32 3

+ + ´ ´
=

+ - ´ ´

( )
( )

2

2
4 3

2 3

+=
-

( )2 2 2a b 2aba bé ù= + ±±ë ûQ

4 3
2 3

+
=

-
Rationalising the denominator.

( )
( )

( )
( )

8 2 3 4 3 34 3 2 3
4 32 3 2 3

+ + ++ += ´ =
-- +

11 6 3= +

10. (c); First term = ( )
1
228 10 3+

( )
1
228 2 5 3= + ´ ´

( )
1
225 3 2 5 3= + + ´ ´

( ) ( )
1

22 22 5 35 3é ù= + + ´ ´ë û

( )
1

2 2 5 35 3é ù= = ++ë û

Second term ( ) ( )
1 1
2 27 4 3 7 2 2 3

- -
= =- - ´ ´

( )
1
24 3 2 2 3

-
= + - ´ ´

( ) ( )
1

22 22 2 32 3
-

é ù= + - ´ ´ë û

( ) ( )
1 122 2 22 32 3

-- ´é ù= = --ë û

( ) ( )
1 1

2 3
2 3

-
= =-

-

( )
( )( )

1 2 3
2 3 2 3

´ +=
- +

( )2 3 2 3
4 3
+= = +
-

\ Expression

( ) ( ) 5 3 2 3 35 3 2 3= - = + - - =+ +

11. (c); Expression = 6 4 3 16 8 3- + -

6 4 3 16 2 2 3 2= - + - ´ ´

6 4 3 12 4 2 2 3 2= - + + - ´ ´

( ) ( )2 26 4 3 2 2 3 222 3= - + + - ´ ´

( )26 4 3 2 3 2= - + -

6 4 3 2 3 2= - + -

4 2 3 3 1 2 3 1= - = + - ´ ´

( ) ( )2 2 2 3 113= + - ´ ´

( )2 3 13 1= = --

12. (b);
5 2 6x
5 2 6

+
=

-
 Rationalising,

5 2 6 5 2 6x
5 2 6 5 2 6

+ +
= ´

- +

( )2
5 2 6 5 2 6
25 24
+= = +

-

_
_
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\ x2(x – 10)2

( ) ( )2 2
5 2 6 5 2 6 10= + + -

( ) ( )2 2
5 2 6 2 6 5= + -

( )( )25 24 20 6 24 25 20 6= + + + -

( )( )49 20 6 49 20 6= + -

( ) ( )22 2401 2400 149 20 6= - = - =

13. (a);
4 7 8 2 7

8 3 7 2 2 16 6 7 4

- -
=

+ - + -

(Multiplying numerator and denominator by 2 )

( ) ( )
( ) ( )

22

22

2 1 71 7

2.3. 7 43 7

+ - ´ ´
=

+ + -

( ) ( ){ }2 22 28 1 7 1 and 16 9 7 37 7\ = + = + = + = +

( )
( )

2

2

7 1

47 3

-
=

-+
             {Q  a2 + b2 – 2ab = (a – b)2}

7 1 7 1 1
7 3 4 7 1

- -
= = =

+ - -

14. (d); Expression =
( ) ( )
( ) ( )

6.25 2.6

6.75 1.2
625 25
625 5

´
´

( ) ( )
( ) ( )

( ) ( )
( ) ( )

6.25 2.6 4 6.25 2 2.64 2

6.75 4 6.75 1.21.24

5 55 5
5 555

´ ´

´

´ ´
= =

´´

( ) ( )
( ) ( )

( )
( )

( )
( )

25 5.2 25 5.2 30.2

27 1.2 27 1.2 28.2
5 5 5 5
5 5 5 5

+

+

´
= = =

´

 = (5)30.2 – 28.2 = (5)2 = 25

15. (a); Expression =
2 3
2 3

+
-

( )
( )

( )
( )

2 3 2 3
2 3 2 3

+ += ´
- +

( )r rMultiplying N and D by 2 3é ù+ë û

( )
( ) ( )

2

22

2 3
2 3

+=
- [Q  (a + b)(a – b) = a2 – b2]

4 3 2 2 3 7 4 3
4 3

+ + ´
= = +

-

16. (b); Expression =
( ) ( ) ( )

( ) ( ) ( )

1
1 1 24
3 6 3

2 1 1
3 2 4

1
0.3 9 0.81

27

0.9 3 243- -

æ ö
ç ÷
è ø

( ) ( ) ( ) ( ) ( )

( ) ( )

1 1 2 1 1
3 6 3 2 4

2 1
3 4

0.3 9 0.81 3 243

0.9 27

´
=

´

( ) ( ) ( ) ( ) ( )

( ) ( )

1 11 2 122 56 43 3 2

12
3 43

0.3 0.9 33 3

0.9 3

´ ´
=

´

( ) ( )

( )

1 1 51 4
3 2 43 3

32
43

3 3 30.3 0.9

30.9

´ ´ ´
=

´

( ) ( )
1 1 5 31 4 2
3 2 4 43 3 3 30.3 0.9

+ + --= ´ ´

( ) ( )
4 6 15 91 2

123 3 30.3 0.9
+ + -

= ´ ´

( ) ( )
161 2
123 3 30.3 0.3 3= ´ ´´

( ) ( ) ( ) ( )
1 2 2 4
3 3 3 30.3 0.3 3 3= ´ ´ ´

( )
2 41 2
3 33 3 30.3

++= ´ ( )
2 41 2 233 3 0.3 30.3

++
= ´ = ´

 = 0.3 × 9 = 2.7

17. (a); Expression =
n 4 n

n 3 3

2 2 2 2 1
2 2 2 2
´ - ´

+
´ ´

( )
( )

n 4

n 33

2 12 2
2 22 2

-= +
´

16 2 1 7 1 1
16 8 8 8
-

= + = + =

18. (b); 100.48 = x,  100.7 = y   and   xz = y2

\  (100.48)z = (100.7)2

Þ 100.48z = 101.4 Þ   0.48z = 1.4

Þ 
1.4 140 35 11z 2

0.48 48 12 12
= = = =

19. (a); Expression = ( ) ( )
9

52 10
2 33
327

2

-
-- -é ù+ ê úë û

( ) ( )
9 2 2 5 92 32 5 10 3 3 3 103 3 3 3 3 23 2

- - -- - ´- ´ ´-
- ´= + = +

2 1
2

1 1 1 1 2 9 113 2
2 9 2 18 183

- - +
= + = + = + = =

_
_
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20. (b); First term =
( ) 28 3 78 3 7

2
´++ =

( )223 2 3 716 6 7 7
2 2

+ + ´ ´+
= =

( )2
3 73 7

2 2
++= =

Second term =
( ) 27 3 57 3 5

2
´++ =

( )223 2 3 514 6 5 5
2 2

+ + ´ ´+
= =

( )2
3 53 5

2 2
++= =

\ Expression =
3 7 3 5

2 2
+ +

-

3 7 3 5 7 5 14 10
22 2

+ - - - -
= = =

21. (b); First term =
( ) 238 5 338 5 3

2
´++ =

76 10 3 75 1 2 5 3 1
2 2

+ + + ´ ´
= =

( )2
5 3 15 3 1

2 2
++= =

Second term = ( ) 23 5 3 5 2
- = ´-

( )2 1 2 56 2 5 5
2 2

+ --
= =

( )2
5 15 1

2 2
--= =

\ Expression =
5 3 1 5 1

2 2
+ -

+

5 3 1 5 1 5 3 5
2 2

+ + - +
= =

5 3 5 2 5 6 10
22 2

+ +
= ´ =

22. (a); First term =
( ) 24 74 7

2
´-- =

( )2 1 2 78 2 7 7
2 2

+ --
= =

( )2
7 17 1

2 2
--= =

Second term =
( ) 28 3 78 3 7

2
´++ =

( )223 2 3 716 6 7 7
2 2

+ + ´ ´+
= =

( )2
3 73 7

2 2
++= =

\ Expression =
7 1 3 7

2 2
- +

+
2 7 2

2
+

=

( )2 14 2 2 14 2 2 7 1
2
+

= = + = +

23. (b); Denominator of expression

10 20 40 5 80= + + - -

2 2 410 2 5 2 10 5 2 5= + ´ + ´ - - ´

10 2 5 2 10 5 4 5= + + - -

( ) ( )10 51 2 2 1 4= ++ - -

( )3 10 3 5 3 10 5= - = -

\ Expression =
15

10 20 40 5 80+ + - -

( )
15 5 10 5

3 10 5 10 510 5
+

= = ´
- +-

( )5 10 5 10 5
10 5

+= = +
-

 = 3.162 + 2.236 = 5.398

24. (b); Expression =
( )

n2 n
n2n

22

n
n 3 2n

4

2.32 32 3.
32

3
4 .4 23

æ öæ ö
--ç ÷ ç ÷è ø è ø

-

n 2n
22

6
n 2n

4

233 .2 11
32

2 13 .2
3

æ öæ ö --ç ÷ç ÷
è øè ø=

æ ö-
ç ÷
è ø

_
_
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23 1 711 7 81 194 4 9 .64 1 63 36 63 4
81 81

æ öæ ö -- ´ç ÷ç ÷
è øè ø= = = ´ =

-

25. (b); Rationalising the denominator,

2 3 2 3 3 2 2 3
3 2 2 3 3 2 2 3 3 2 2 3

+ + +
= ´

- - +

( ) ( )22

2 3 2 2 2 3 3 3 2 3 2 3

2 33 2

´ + ´ + ´ + ´
=

-

3 2 2 2 2 3 3 2 3 2 3 3
9 2 4 3

´ + ´ + ´ + ´
=

´ - ´

3 2 2 6 3 6 2 3
18 12

´ + + + ´
=

-

12 5 6 12 5 6 5 62
6 6 6 6

+
= = + = +

\
2 3 a b 6

3 2 2 3

+
= -

-

Þ  
5 62 a b 6

6
+ = - Þ   a = 2   and

5b
6

-
=

\ ( )
2 2 2

2 495 12 5 72a b 366 6 6
-æ ö æ ö æ ö= = = =-+ ç ÷ ç ÷ ç ÷

è ø è ø è ø
26. (a); Rationalising the denominator,

7 3 2 5 3 2
10 3 6 5 15 3 2

- -
+ + +

7 3 10 3 2 5 6 5
10 3 10 3 6 5 6 5

- -
= ´ - ´ -

+ - + -

3 2 15 3 2
15 3 2 15 3 2

-
´

+ -

( )
( ) ( )

( )
( ) ( )2 2 2 2

7 3 2 510 3 6 5

10 3 6 5

- -= - -
- -

( )
( ) ( )2 2

3 2 15 3 2

15 3 2

-

-

( ) ( )7 3 2 510 3 6 5
10 3 6 5

- -= - -
- -

( )3 2 15 3 2
15 9 2

-
- ´

( ) ( ) ( )3 2 5 210 3 6 5 15 3 2= - +- - -

30 3 2 30 2 5 30 3 2= - - + ´ + - ´

3 10 6 30 2 30 30= - + - + - +

( )1 1 2 1 30 1= + - + =

27. (b);
( ) ( )

( ) ( )

2 2
5 2 5 2 5 2 5 2
5 2 5 2 5 2 5 2

- + - - +
- =

+ - + -

( ) ( )
( ) ( )

2 22 2

2 2

5 2 2 5 2 5 2 2 5 2

5 2

é ù é ù+ - ´ ´ - + + ´ ´ë û ë û=
-

( ) ( )5 4 4 5 5 4 4 5
5 4

-+ - + +=
-

9 4 5 9 4 5 8 5= - - - = -
28. (c); Rationalising the denominator,

1 3 8 1 8 7 1
3 8 3 8 8 7 8 7 7 6

+ +
´ - ´ +

- + - + -

7 6 1 6 5 1 5 2
7 6 6 5 6 5 5 2 5 2

+ + +
´ - ´ + ´

+ - + - +

( ) ( ) ( ) ( ) ( )2 2 22 22

3 8 8 7 7 6
3 8 8 67 7

+ + +
= - +

- - -

( ) ( ) ( ) ( )2 2 2 2

6 5 5 2

26 5 5

+ +
- +

- -

3 8 8 7 7 6 6 5 5 2
9 8 8 7 7 6 6 5 5 4
+ + + + +

= - + - +
- - - - -

( ) ( ) ( ) ( )3 8 8 7 7 6 6 5= - + -+ + + +

( )5 2+ +

3 8 8 7 7 6 6 5 5 2= + - - + + - - + +
 = 3 + 2 = 5

29. (d); Expression = ( ) ( )
( )

41
343

2
1169

276

-
-

-
æ ö´ ´ç ÷
è ø

( ) ( )
( )

1 4
4 4 332

2 3

123 32 3

-
-

-
æ ö= ´ ´ç ÷
è ø´

( )
4

6 3 3
2 2

23 32 3
-

- -= ´ ´
´

n na b
b a

-é ùæ ö æ ö=ê úç ÷ ç ÷
è ø è øë û

Q

= 3–6 × 2 × 34 × 22 × 32 n
n

1a
a-

é ù=ê úë û
Q

_
_
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