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 (Natural Numbers) :
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 (Whole numbers) :

 0,1, 2, 3, 4... 
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 (Odd numbers) :
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  (Prime and composite 
Numbers) : 

1 

1 
2, 3, 5, 7, 11, 13, 17 ............. 
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(The Absolute Value (or modulus) of a real 
Number) : 

a a |a| 
 |a| 
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sr 
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7

 3 2
7
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1

2
76   = 4

13

3  4 

 3  4 8
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 

(A)  (  = 0) ( ) 

. 4
7,5

8,5
6 ,………  1.2, 1.6, 1.75

, 
(B) ( ) 

(   0, ) 

. 3
10  = 3.333 ……….. or 3.3

7
1  = 0.1428514285……….or  142857.0

99
2320  = 23.434343……..or 43.23

( a ) 

n
m

 I : 
 : 

-1 : 
-2 : 

-3 : 1 
 1 

-4 : 

.15  q
p  

(i) 0.15  (ii) 0.675  (iii) –25.6875 
. (i)  0.15 = 100

15

= 5100
515



5 

= 20
3

(ii) 0.675 = 1000
675

= 251000
25675

 = 40

27

(iii)  – 25.6875 = 10000
256875

= 62510000
625256875


  = 16

411

 II : 

(i) 

: 123.0,16.0,6.0  
(ii) 



 : 857.0,53.0,61.2  

 q
p

 : 
-1 :  x 

-2 : 

x = 8.0   x = 0.888.... 
x = 14.0 ,   x = 0.141414...... 

-3 : 
-4 :  1 
10 

100; ; 
1000 

-5 :  2 4

-6 :  x 

-7 : 
   

.16 q
p : 

 (i) 6.0    (ii) 35.0   (iii) 585.0  
.  (i)  x = 6.0  

, x = 0.666....... ....(i) 

(i) 10 

10 x  = 6.66.... ....(ii) 
 (ii)  (i) 

10 x – x  = (6.66 .....) – (0.66.....) 
   9x = 6     x = 9

6

 x =  3
2    6.0  = 3

2

(ii)  x = 35.0  
   x = 0.353535.... ....(i) 

, 
(i) 102 = 100 

100x  = 35.3535...... ....(ii) 
 (ii)  (i) 

100 x – x = (35.3535....) – (0.3535....) 
    99 x = 35 
          x = 99

35

,   35.0
(iii)     x = 585.0  

       x =  0.585585585... ....(i) 
, 

(i) 1000
1000 x = 585.585585......... ....(ii) 

 (ii)  (i) 
1000x – x = (585.585585...) – (0.585585585...) 
1000x – x = 585   
  999x  = 585 

           x = 999
585  = 333

195  = 111
65

q
p



.17 q
p

 : 
(i) 2.5   (ii) 43.23

. (i)   x = 2.5  
  x = 5.2222 ....(i) 
(i)  10 

10 x = 52.222 ...... ....(ii) 
 (ii)  (i) 

10x–x = (52.222...) – (5.222....) 
   9x = 47 

    x = 9
47

(ii)  x = 43.23
   x = 23.434343..... 
(i)  100 

100 x = 2343.4343....... ....(ii) 
 (ii)  (i) 

100x – x = (2343.4343...) – (23.4343....) 
   99 x = 2320 
    x = 99

2320

 q
p  :- 

 : 
-1 :  x 

-2 : 
n 

-3 : x 10n 

-4 : q
p

x 

 
.18 
 (i) 23.0    (ii) 312.0  

. (i)  x = 23.0  

 x 10 

   10x = 2.3   
   10x = 3 + 2.0 


  9

22.0

   10x = 3 + 9
2

  10x  =  9
239   10x = 9

29 
    x = 90

29

(ii)   x = 312.0  

 x 
 102 = 100 

 100x = 3.12    
 100x = 12 + 3.0    

   100x = 12 + 9
3

 100x = 9
3912 

 100x = 9
3108

   100x = 9
111



   x = 900
111  = 300

37

.19 q
p

(i) 23.4  
(ii) 127.15  

. (i)   x  = 23.4  
 10x = 2.43  [x 10 

] 
    10x = 43 + 2.0
    10x = 43 + 9

2

    10x = 9
2943 

    10x = 9
2387 

     10x = 9
389

      x = 90
389

(ii) x = 127.15 . , 
 10x = 12.157  
 10x = 157 + 12.0
 10x = 157 + 99

12

 10x = 157 + 33
4

 10x = 33
433157 

 10x = 33
45181

 10x = 33
5185   x = 330

5185  = 66
1037

.20 3.765 
. 3  4 3  4 

 10  3 
3.1  3.2 

, 3.765 , 3.7  3.8 
3.7 3.8 10 

 3.76, 3.7 
 3.77, 7 

3.765,  3.76  3.77 

3

3.70

3.760

4

3.80

3.770

3.765

3.7653.761 3.762 3.763 3.764
 

3.766 3.767 3.768 3.769
 

3.763.71   3.72  3.73  3.74  3.75 3.77 3.78 3.79

3.1    3.2    3.3     3.4    3.5     3.6 3.7 3.8 3.9 

.21 26.4
 ? 

.  26.4  = 4.2626 
 4  5  4  5 

 10 
4 4.1  4.2 

 4.2 
 4.3  10 

4.2626 , 4.26  4.27 
4.26. 4.27. 10 

 4.2626 
4.262, 4.263 
4.262  4.263  10 

4.2626 



4.1
4

4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5

4.2
4.21 4.22 4.23 4.24 4.25 4.26 4.27 4.28 4.29 4.3

4.26 4.27

4.262 4.263

4.261 4.262 4.263 4.264 4.265 4.266 4.267 4.268 4.269

4.2621
4.2622

4.2623
4.2624

4.2625
4.2626

4.2627
4.2628

4.2629

.22 52003.0   q
p

.  x = 52003.0

x 103 = 1000 

  1000x = 52.3  
  1000x = 3 + 0.52 
  1000x = 3 + 99

52

  1000x = 99
52993   1000x = 99

52297

  1000x = 99
349   x = 99000

349

.23 
(i) 

(ii) 
. (i)  27 3 81  = 9 

(ii) 2   3 6

.24 2  3 

.  a  b 
ab 

ab a  b 
 a,b 2

ba 

  2  3 2
32  = 2.5 

2  3 32  = 6
.25 2  2.5 

. a  b 
 ab

ab  a  b 

  2  2.5 
5.22  = 5

2 5
52

5   52
.26 2 3

. a b
ab



 2 3
32   = 6  = 61/4 

2  61/4

4/162   = 21/4 × 61/8 
 61/4  21/4 × 61/8

.27 0.12  0.13 

.  a = 0.12  b = 0.13 
a  b  a < b 

 a  b 
1 

a 2  b 3 
 - 

c = 0.1201001000100001 ...... 
,     d = 0.12101001000100001....... 

c  d 
 a < c < d < b. 

.28 0.232332333233332.... 
0.252552555255552...... 

.  a = 0.232332333233332.... 
 b = 0.252552555255552..... 

c = 0.25  d = 0.2525 
, c  d 
 a < c < d < b 

Ex.29 a  b 
 : 

a = 0.101001000100001...., 
b = 0.1001000100001... 

. a  b 

a  b 

a  b 
 a 1 b 

0   a > b 
a  b : 

 a  b 
a 1  b 0 

c 
c = 0.101 

, c 

b 
c , 1 
  b < c 

c < a 

c a 
1 

c 
b < c < a 
 a  b d 

d =  0.1002000100001...... 
d 

 b  d 
d  a; 2 

b 1 
 d  > b  
a  d,  a > d 



d 
b < d < a 

.30  a = 0.1111..... = 1.0   b = 0.1101 

.  a  b 
a b 

a b 

   a > b 
c 

c = 0.111101001000100001..... 
 c 

 b  c 

 b 
   b < c 

c  a 
 c 

 a  1 
      c < a 

,  b < c < a 
, a  b c 



 2   3  : 
OABC 

1 

 C B

A O

1

1
1

1

 
 OB = 11  = 2

 O 
C B

AX
2
1

–3 X
1

–2 –1 2 3PO
O  OB 
OX  P 

OB = OP = 2
2

 BD  OB  BD = 1 
OD 
OD = 22 )1()2(  = 3

D
B

A X
2
1

–3 X–2 –1 2 3 PO Q 

3

 
O OD 
Q  OX  

OQ = OD = 3
 Q , 3

 : n
n 1n 

  n  : 
3.4  : - 

 AB = 4.3  C 
 BC = 1 

AC  O O 
OA 



A O B C E X

D

 BD  AC D 
 BD = 3.4

B  BD 
E AC 

, BE = BD = 3.4

  (Real Number Line) : 

5,3,2

 (Surds) :
21,5,3,2 ,................ 

(i)  a n 
 a n

a1/n 

 . 5 , 2 , 3
(ii)  a  ‘n’ 

 ‘a’ 
(iii) 

 (Quadratic Surd) : 
2 

.31 3  = 31/2 9  = 91/2

9  = 91/2 = 3
9

 (Cubic surd) :
3 

.32 3 4
3 8

  (Biquadratic surd) : 
4 

.33 4 5 4 81  

  (Laws of radicals) : 
 ‘n’ 

 ‘a’  
(a)   aa nn       
(b) nn ba   = n ab  [a  b 

] 
(c) bn

an  = b
an

(d) anm  = amn  = amn

(e)  mnap  = m.nap

(f)  mn aap    = mnap   
(iv) 

(v) 

(vi) 



(vii) 

(viii) 

(ix) 

(x) 

(xi) 

(xii) 

32,23,52 
(xiii) 

(+  –) 

23  23   or 2 + 5
2 – 5

  
.34.  : 

(i) 64    (ii) 45   
(iii) 4520   (iv) 154108 
(v) 276123  (vi) 33 255   

. (i)  64  = 8 
 8 64
(ii)  45  = 59   = 3 5

45
 45 
45

(iii) 
4520   = 900    

= 3030  =  230  = 30 
4520 

(iv) 
8 10  ÷ 4 15  = 154

108

=       154
108

2
2

  1544
1088




= 1544
1088

   240

640 

   3
8   = 3

8

3
8

(v)  3 12  ÷ 6 27  = 276
123  =      276

123
2

2

= 2766
1233


      2766

1233



 972
108     9

1 =  3
1

3
1 123  ÷ 6 27

(vi) 3 5  × 3 25  = 3 255
  = 3 555    
   3 35  = 5 



3 5  × 3 25

.35  : 
 (i) ( 3 5 )3  (ii) 3 64

.  (i) ( 3 5 )3 = 5 ( ) 
(ii) 3 64  = 3 34  = 4        ( ) 

.36  x : 
 (i) 3 7x4  – 5 = 0 (ii) 4 1x3   = 2 

.  (i) 3 7x4   – 5 = 0 
  3 7x4   = 5 
  ( 3 7x4  )3 = 53  
  4x – 7 = 125  [( n a )n = a]  
  4x = 132 
  x = 33 
(ii) 4 1x3   = 2 
  ( 4 1x3  )4 = 24  
  3x + 1 = 16  [( n a )n = a] 
  3x = 15   x = 5 

.37 : 
(i) 3 3 · 3 4 (ii) 3 128

.  (i) 3 3 · 3 4  = 3 43  = 3 12
  [ ] 

(ii) 3 128 = 3 264 = 3 64 3 2
[ ] 

 = 3 34 · 3 2
= 4 3 2  [ 3 34 = 4] 

.38 : 
(i) 3 27

8 (ii) 4
4

48
3888

.  (i) 3 27
8  = 3

3
27
8      [ ] 

= 3 3
3 3

3
2  = 3

2      [ ] 

(ii) 4
4

48
3888  = 4 48

3888      [ ] 

 = 4 81  = 4 43  = 3 
[ ] 

.39 
  (i) 4 3 3   (ii) 2 3 5
Sol.  (i) 4 3 3  = 12 3 [ ] 

(ii) 2 3 5  = 6 5 [ ] 
.40  : 5 4 43 )2(

. 
5 4 43 )2(  = 5 32  = 5 8 . 

 (Pure And Mixed Surds): 
(i)  (Pure Surd) :  

.41 45 3,2,3

.42 3 12,6  
(ii) (Mixed Surd) : 

.43 43 52,125,32
I : 



.44 
(i) 2 3 (ii) 2. 3 4
(iii) 4

3 32 (iv) 4
3 8

. (i)  2 3  = 2 ×31/2 =(22)1/2 × 31/2 =41/2 ×31/2 

   = (4×3)1/2 = 121/2 = 12  
(ii) 2. 3 4 = 2×41/3 = (23)1/3 ×41/3 = 81/3 ×41/3

= 3/1)48(   = (32)1/3 = 3 32

(iii) 4
3 32  = 324

3 2 


 = 324
3 2 




= 3216
9   = 18

(iv)  4
3 8  = 84

3 2 


  = 84
3 2 




= 816
9   = 2

9

.45  - 
(i) 3

2 . 3 108    (ii) 2
3 4 243

32

.  (i) 3
2 3 108  = 3

2  ×  3/1)108(  

= 
3/13

3
2





 


 × (108)1/3 

= 
3/1

27
8 


  × (108)1/3 

= 
3/1

10827
8 


 

= (8×4)1/3 = (32)1/3 = 3 32
(ii) 2

3 . 4 243
32  = 2

3  × 
4/1

243
32 




= 
4/14

2
3





 


  × 

4/1

243
32 




= 
4/1

16
81 


  × 

4/1

243
32 


  =

4/1

243
32

16
81 


 

= 
4/1

3
2 


  = 4 3
2

.46  : 
(i) a ba         (ii) 3 2ba   (iii) 2ab 3 ab

. (i)  a ba   = a × (a + b)1/2  
= (a2)1/2 × (a + b) 1/2 
= [a2× (a + b)]1/2  
= (a3 + a2b)1/2 = baa 23 

(ii) 3 2ba = (a3) 1/3 × (b2)1/3 = (a3×b2)1/3  
= 3 23ba

(iii)  2ab. 3 ab =    3/13/13 )ab(ab2   
 = (8 a3b3.ab)1/3  
 = (8 a4b4)1/3 = 3 44ba8

II : 

.47 
: 

(i) 80   (ii) 3 72  (iii) 5 288
 (iv) 1350   (v) 5 320  (vi) 5. 3 135  

. (i) 80  = 516  = 542   = 24 × 5 = 4 5
(ii) 3 72 = 3 98 = 3 3 92   = 3 32  × 3 9  = 2 3 9
(iii)  5 288 = 5 932 = 5 5 92  = 5 52 × 5 9  = 2 5 9
(iv) 1350 = 6225 = 6152 = 215 × 6 =15 6
(v) 5 320 = 5 1032  = 5 5 102   = 5 52  × 5 10    

= 5 102
(vi) 5. 3 135  = 3 5275   = 5 3 3 53  = 3 35 × 3 5
 = 5 × 3 × 3 5  = 15 3 5 . 

.48 4 1280  
 : 



.  4 1280  = 4 5256  = 44 5256 
= 44 4 54   = 4 4 5


 a, b > 0  p, q 

(i)  ap. ap = ap+q 

.49 3
21)7( 3   = ?

 = 73 × 7 = 73+1 = 74 Ans. 
(ii) (ap)q = apq  

.50 3
33)121( 3   = (112)3 × 11 = 116 × 111

= 117 Ans. 

(iii) 



 


pqifa/1
qpifa

a
a

pq
qp

q
p

.51 2
4

2
22

2
2

13
13

13
])13[(

13
)169( 

= 134–2 = 132 = 169 Ans. 

.52  732625
4925 43




= 725
725

54
243




= 12
4534 72

1
5

1 
 

= 10
7

25
7   Ans. 

(iv) (ab)p = apbp

.53  ?9132
144)63( 4 



= 2
24

3)1211(
)12()79(




= 22
2242

33211
)23()73(




= 212
222442

3211
)2(37)3(




= 32
4248

3211
2373




= 1132
732

32
4284


 

= 11
732 431024  

= 11
732 472 

(v) a0 = 1 
.54 25

5)32( 200 

= 2
2

5
5.)11( 

= 21
2

5
2

5
2

022 

(vi) a+p = pa
1
     or   a–p = pa

1



.55 ?4
2   

= 2
2/1

2
)2(

= 2/3
2
12 )2(

1
)2(
1 


 = 2–3/2 

.56 ?)3/11(
3/11

7 

= 17)3/11(
1



= 6)3/11(
1

= 
6

11
3 







