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  (The 
Absolute Value (or modulus) of a real Number) : 

 a  |a| 
|a| 

a 
 ‘a’ 

|3| = 3  |0| = 0  |a| = a ;  a = 0   a > 0 
 a  0 

|–3| = 3 = – (–3)   |a| = – a  a < 0 
 |a| = a  a > 0 ;  |a| = – a   a < 0 

 
(Irrational number) : 
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- 2 , 3 , ................ 
(ii) 

(iii)  a  b 
(i) a > b  (ii) a =  b  (iii)  a < b 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

q
p (q  0)  p 

q 

(Type) (1) :  Eg. : 8
7  = 0.875

 70
64 
 60 
 56 

 40
 40
 ×

8 0.875 

0.875 


 (Type) (2) : 
Eg. : 3

1  = 0.333……….

 = 3.0
 10 

 9 
 10 

 9 
 1……

3 0.33……

7
1  = 0.142857142857…..

 = 142857.0
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 60 
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1…. 

7 0.14285….

Ist 6 

 (1  2) 
 (Types) (3) :   

Eg. : 0.327172398……

-

 Eg. :    
(1) 0.1279312793      
(2) 0.1279312793…. 
  12793.0  
(3) 0.32777  
(4) 732.0    
 0.32777……. 
(5) 0.5361279  

(6) 0.3712854043…. 

(7) 0.10100100010000 
(8) 0.10100100010000….   

 = 0   0
 = 

  0 


. : 6.35
18  . : ....33.03

1  ..     . : 0.671234….. 

= 3.0 . : 1.343634003908…... 

 
Ex.1 2  3 

Sol.   a  b 
ab 

ab a  b

a, b 2
ba 

  2  3 2
32  = 2.5 

2  3 32  = 6



Ex.2 2  2.5 
Sol.   a  b 

 ab 
ab a  b 

 2  2.5 5.22 = 5
2 5

52
5   52

Ex.3 2   3

Sol.  a  b 
ab a  b 

 2 3
32   = 6  = 61/4 

2   61/4

4/162   = 21/4 × 61/8

 61/4 21/4 × 61/8

Ex.4 0.12  0.13 

Sol.   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. 

(Theorem) :  p 
p, a2  p, a 

 a 
 (Proof) :  a 

 : 
a = p1p2…..pn,  p1,p2,…..pn 

a2 = (p1p2…..pn) (p1p2 ….. pn) = 2221 pp ….. 2np . 
 p, a2

p, a2

a2 
 p1, p2,…, pn  p; p1, p2,……, pn 

 a = p1 p2 …… pn, p ; a 

2

‘ ’ 

Ex.5 
(i) 2
(ii) 3

11,7,5 …... 

Sol.  (i) 2
r  s ( 0) 

.s
r2   



 r  s 1 

,b
a2  a  b 

 2b  = a. 

2b2 = a2 2, a2

 2, a 

a = 2c  c
a,  2b2 = 4c2 

 b2 = 2c2. 
 2, b2 

2, b 
 p = 2

a  b 2 
 a 

b 1 

2
2

(ii) 3 a 
b ( 0)  b

a3  . 
a  b 1 

a  b 

 a3b  . 

 3b2 = a2. 
a2, 3 a  3 

 a = 3c  c 

a 3b2 = 9c2 

b2 = 3c2. 
 b2, 3 b 

 3  p = 3
 a  b  3 

a  b 

3

3
Ex.6 37 
Sol.   (Method) I : 

 37 
 q

p37    (p, q  q  0) 

 3q
p7 

 q
pq73 

 p, q 
 q

pq7 

LHS = 3
3

 )37( 
 37   



 (Method) II : 
 37 

 )37(7   = 3  = 
3

 )37( 
Ex.7  : 

(i) 3
5 (ii) 72

Sol. (i) 3
5

 





3
53  = 5

(
) 

5

 3
5

(ii)  72
 72

1)72( 
(

) 
 7

7
 72
 (Theorem) 1 : 

x 
x q

p

 p  q q 
2n5m n, m 

(A)  = 

Eg : 256.010
256

)52(
2

5
2

125
32

33
8

3
5 

Eg : 2222
2

)10(
36

)52(
36

25
29

25
9 


 36.0  

q
p

q  2n5m 

b
a

 b ; 10 

 (Theorem) 2 : 
x = q

p

q 2n 5m 

 n, m  x 

(B) 
Eg : 142857.07

1  = 0.142857142857..... 

 7 2n 5m 
(0) 
 (Theorem 3 : 

x = q
p q 

2n5m n, m 
x 



Eg : 

(1) 555
5

5 )10(
)3213(

52
213

)5(
13

3125
13 


= 

(2) 33
3

3 )10(
12517

)52(
517

2
17

8
17 


= 

(3) 1375
2

455
64 6

 (  7  13 
) (

 ) 
(4) 6

5
24

5
24 10

53
10)52(

53
102
53

1600
15 




= 
(5) 3)7(

29
343
29   = , 

(6) 3323 )10(
523

)52(
523

52
23 


= , 

(7) 575 752
129

  = 57
2

7)52(
2433



= ( 7 
) 

(8) 10
22

5
2

35
32

15
6 


= 

(9) 100
235

50
35   = , 

(10) 3527
117

307
117

210
77





= , 


a  b 

q  r  a = bq + r 
 0  r < b 

(i)  23  5 : 
23 = 5 × 4 + 3 
a = bq + r
a = 23, b = 5, q = 4, r = 3 

  0  r < b (as 0  3 < 5). 
(ii) 18  4 

  18 = 4 × 4 + 2 
   18 (= a)  4(= b)  q = 4 

r = 2   0  r < b. 
 a = bq + r  0  r < b 

 a 
b  q r 

 =  ×  + 
 a = bq + r

 H.C.F. (Highest 
Common Factor) 

 d a 
 b  a  b  d 

(i) 14 28 70 
28 70 

14 



(ii) 75, 125  200  25  25 
75, 125  200 

 
 (Using Euclid’s Division Lemma For 

Finding H.C.F.) 
 418  33 

-1 
(418)  a 

 (33)  b 
 a = bq + r 

  418 = 33 × 12 + 22 
-2 

33 22 

33 = 22 × 1 + 11   [a = bq + r ] 
-3  

22 11 

22 = 11 × 2 + 0 
-4  

= 0 

-5 
11 

418  33 = 11 
 (Verification) : 

(i)  (Using factor method):  
 418 = 1, 2, 11, 19, 22, 38, 209 

418 
33 = 1, 3, 11  33 

 = 1  11 
  = 11  = 11 

(ii) (Using prime 
factor method): 
418  = 2, 11  19 
33  = 3  11  
 = 

= 11 a  b 
a = bq + r  0  r < b 

(a, b)  = (q, r) 
 418  33 

418 = 33 × 12 + 22 
33 = 22 × 1 + 11 
22 = 11 × 2 + 0 

 (418, 33)  = (33, 22) 
 = (22, 11)  = 11. 

   
Ex.8 

(H.C.F.)   [NCERT] 
(i) 135  225 (ii) 196  38220 
(iii) 867  255 

Sol.(i)  225 

225 = 135 × 1 + 90 
135  90 

135 = 90 × 1 + 45 
 90 45 

 90 = 45 × 2 + 0 
   = 45 
(ii)  38220 

38220 = 196 × 195 + 0 
0 

   = 196  



(iii)  867  255  
   867 = 255 × 3 + 102 ( -1) 

255 = 102 × 2 + 51 ( -2) 
102 = 51 × 2 + 0  ( -3) 

   = 51 
Ex.9 2q 

2q + 1 q 
Sol.   a  b 

 a b 

a = bq + r  0  r < b 

b = 2  a = bq + r 
a = 2q + r  0  r < 2, 
 r = 0  r = 1 

 r = 0, a = 2q + r  a = 2q 
 a 

 r = 1, a = 2q + r  a = 2q + 1 
 a 

 a 

a = 2q 
  a a = 2q + 1 

 a 
Ex.10 

4q + 1  4q + 3  q 

Sol.   a  b a, b 
a  b 

a = bq + r  q r 
0  r < b  
b = 4   a = 4q + r, 

 0  r < 4  r = 0, 1, 2  3 
r = 0  a = 4q  2 

r = 1  a = 4q + 1  2 

r = 2  q = 4q + 2  2 

r = 3  q = 4q + 3  2 

   4q + 1  4q + 3 

 q 
Ex.11  n; n + 2 

n + 4 3  n 

Sol.  a  b 
 a b 

a = bq + r  q  r 
0  r < b 

 a = n  b = 3  
a = bq + r  n = 3q + r  0  r < 3. 
r = 0  n = 3q + 0 = 3q 
r = 1  n = 3q + 1  r = 2  n = 3q + 2 

 n = 3q; n, 3 
 n = 3q + 1  n + 2 = 3q + 1 + 2 



= 3q + 3  3 
  n + 2, 3 

 n = 3q + 2  n + 4 = 3q + 2 + 4 
= 3q + 6  3 
 n + 4, 3 
 n  n, n + 2 

 n + 4 3 

Ex.12 
6q + 1  6q + 3  6q + 5  q 

Sol.   a  b a, b 

a = bq + r  q  r 
0  r < b. 

 b = 6 
a = bq + r  a = 6q + r  0  r < 6 

 r = 0  a = 6q + 0 = 6q; 

r = 1  a = 6q + 1 

r = 2  a = 6q + 2 
r = 3  a = 6q + 3 
r = 4  a = 6q + 4 
r = 5  a = 6q + 5 

 r = 1  3  5 
6q + 1  6q + 3  6q + 5 

Ex.13 
 3m  3m + 1 

 m 
Sol.  a  b 

a, b 

a = bq + r  q  r 
0  r < b 
b = 3 

a = 3q + r  0  r < 3 
  a 3q + 0, 3q + 1 
3q + 2 

 3q, 3q + 1  3q + 2. 

3q, 3q + 1  3q + 2  3m  3m + 1 
m 

 3q  = (3q)2  
= 9q2 = 3(3q2) = 3m; 3  m 
 3q + 1  = (3q + 1)2 
= 9q2 + 6q + 1  
= 3(3q2 + 2q) + 1 = 3m + 1 m 

3q + 2  = (3q + 2)2 
= 9q2 + 12q + 4  
= 9q2 + 12q + 3 + 1 
= 3(3q2 + 4q + 1) + 1 = 3m + 1  m 

  3m  3m + 1 
 m 

Ex.14 
9m, 9m + 1 

9m + 8  m 
Sol.   a  b a, b 

a = bq + r  q  r 
0  r < b. 
b = 3 

a = 3q + r  0  r < 3 
 a 

3q, 3q + 1 or 3q + 2. 



3q  = (3q)3 = 27q3 = 9(3q3) = 9m  m 

3q + 1  = (3q + 1)3 
= (3q)3 + 3(3q)2 ×1 + 3(3q) × 12 + 13 

[Q (q + b)3 = a3 + 3a2b + 3ab2 + 1] 
= 27q3 + 27q2 + 9q + 1 
= 9(3q3 + 3q2 + q) + 1 
= 9m + 1  m 

3q + 2  = (3q + 2)3 
= (3q)3 + 3(3q)2 × 2 + 3 × 3q × 22 + 23 
= 27q3 + 54q2 + 36q + 8 
= 9(3q3 + 6q2 + 4q) + 8 
= 9m + 8  m 
  9m 

9m + 1  9m + 8 


 : 

 :  
(i) 30 = 2 × 3 × 5, 30 = 3 × 2 × 5, 
     30 = 2 × 5 × 3 
(ii)  432 = 2 × 2 × 2 × 2 × 3 × 3 × 3 = 24 × 33 
      432 = 33 × 24.  
(iii) 12600 = 2 × 2 × 2 × 3 × 3 × 5 × 5 × 7 

= 23 × 32 × 52 × 7 

e.g., (i) 6615 = 3 × 3 × 3 × 5 × 7 × 7 
  = 33 × 5 × 72   
 (ii) 532400 = 2 × 2 × 2 × 2 × 5 × 5 × 11 × 11 × 11 

   
Ex.15 6n n

 n  N 
 6n , 7 

Sol.  6 = 2 × 3; 6n = 2n × 3n 
 6n 
 6n ; 7 

Ex.16  12n n 
n  N 

12n 

Sol.  
5 

 12n 5 

12n 
 5 

 12 = 2 × 2 × 3 = 22 × 3  
 12n = (22 × 3)n = 22n × 3n 

 12n 
5 
 n  N 

 12n 



   
   

Ex.17  : 
(i) 540  (ii) 21252  (iii) 8232 

(i) 

3
3
3
2

 540 
 270 
 135 
 45 
 15 
 5 

2
540  2  270 
270  2  135 
135  3  45 
45  3  15 
15  3  5 

5 

  540 = 2 × 2 × 3 × 3 × 3 × 5 = 22 × 33 ×5 
(ii) 

11 
7
3
2

21252
10626
5313

 1771 
 253 

   23  

2

  21252 = 2 × 2 × 3 × 7 × 11 × 23 
 = 22 × 3 × 11 × 7 × 23. 

(iii) 

7 
7 
3
2
2

8232 
4116
2058

 1029 
 343 
 49 

2

    7  
  8232 = 2 × 2 × 2 × 3 × 7 × 7 × 7 

= 23 × 3 × 73. 
Ex.18 a, b  c 

: 
 

2 
2 
2     a 

 b 
 b 
 17 

 ? 
Sol.  c = 17 × 2 = 34 

b = c × 2 = 34 × 2 = 68  
a = b × 2 = 68 × 2 = 136 

 a = 136, b = 68  c = 34. 
(Top) 

: 2, 2, 2  17 

 = 2 × 2 × 2 × 17 = 136 




      

Ex.19 

(i)   26  91 (ii) 1296  2520 
  (iii) 17  25 
Sol. (i)   26 = 2 × 13  91 = 7 × 13 

2  26 
13

7  91 
 13 

  = 
= 2× 13 × 7 = 182. 

 (26, 91) = 182.   
= 

 = 13. 
 (26, 91) = 13.  

(ii)   1296 = 2 × 2 × 2 × 2 × 3 × 3 × 3 × 3 
      = 24 × 34  

 2520 = 2 × 2 × 2 × 3 × 3 × 5 × 7 
 = 23 × 32 × 5 × 7 

3 
3 
3
2
2

648 
324 

 162 
 81 
 27 
 9 

2

 3 

12962

5 
3 
3
2
2

2520 
1260
 630 
 315 
 105 
 35 

2

7 

   = 

 = 24 × 34 × 5 × 7 = 45,360 
 (1296, 2520) = 45,360  

= 

= 23 × 32 = 8 × 9 = 72 
 (1296, 2520) = 72. 

(iii) 17 = 17 
25 = 5 × 5 = 52  

   = 17 × 52 = 17 × 25 = 425 
=

= 1 

 19 (i) : 

= 26 × 91 = 2366 

  = 182 × 13 = 2366 
 

 = 
19 (ii)  : 

= 1296 × 2520 = 3265920 

 = 45360 × 72 = 3265920 
   (1296, 2520) ×  (1296, 2520) 

= 1296 × 2520 
 19 (iii) : 

17 25 

1 ( ) 



 17  25 
 = 1,  = 17 × 25 = 425; 

 = 17 × 25 = 425 

= 1 × 425 = 425. 
   : 

 × 
 = 

  (i)  = 

(ii)  = 

(iii)  = 

Ex.20  (306, 657)  = 9 
  (306, 657) 
Sol.  (306, 657) = 9 

306  657 = 9 
(306, 657)  306  657 

; 
 = 

(306, 657) = 9
657306 = 22,338. 

Ex.21  (150, 100) = 300 
(150, 100) 

Sol.   (150, 100) = 300 
    150  100 = 300 

 150  100 
= 150 × 100 

 : 
(150, 100) = )100,150(

100150

= 300
100150  = 50. 

Ex.22 12 
240 
48 

Sol.  
=  × 

  ×  =  × 
 = 48

24012  = 60. 
Ex.23  7 × 11 × 13 + 13 

7 × 6 × 5 × 4 × 3 + 5 
Sol.  

7 × 11 × 13 + 13 = 13 × (7 × 11 + 1) 
 = 13 × 78 = 13 × 13 × 3 × 2;  

, 7 × 6 × 5 × 4 × 3 + 5 
= 5 × (7 × 6 × 4 × 3 + 1) 
= 5 × 505 = 5 × 5 × 101 






