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1

  
   

 (i)   (ii)    
  
    
    
    
    
     

 

1.1   

1
1 2
3 4

1 2 3
4 5 6
7 8 9

 1    
 .  
 1    
 12  

12 = 1 

 2    
   2  
  
 22  

22 = 2 × 2 = 4

 3    
   3  
  
 32  

32 = 3 × 3 = 9

      :
42 = 16

 4    
 2     4     

(4 × 4 = 42 = 16). 

1, 4, 9, 16, ...          
  

Numbers11 
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    2

n      m     
 n = m2.

49     72   50 
  20    

 
   

   
   


1 1 6 36 11 121 16 256
2 4 7 49 12 144 17 289
3 9 8 64 13 169 18 324
4 16 9 81 14 196 19 361

5 25 10 100 15 225 20 400

  50       
        

   0, 1, 4, 5, 6  9   
    1  9    1 
    2  8    4 
    3  7    9 
    4  6    6 
    5  0     5 0 
             


  237  8    

    

   
   

 

     
   

1  2  3    1   2   3     + + + +( ) = + + + +.... ² ³ ³ ³ .... ³n n
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 1 3

1.1.1       : 
    :

   = 1                 12   
     = 1 + 3 = 4 = 22

     = 1 + 3 + 5 = 9 = 3
2

     = 1 + 3 + 5 + 7 = 16  = 4
2

     = 1 + 3 + 5 + 7 + 9 = 25 = 5
2

   1  n     

 n     n2 .

1.1.2       :
   7    7

2  = 49.

     
7

2  = 24 + 25 ( 7 1

2

7 1

2

2 2− + +    ) 

          
           




  
(i) 441 (ii) 225 (iii) 289 (iv) 1089 

     
  

1.   
2.      

     
   



 1.1
1 + 3 + 5 + 7 + ... ... ... + 99     .

:
 1  9  50   
 n     = n2

 50     = 502

 = 50 × 50 = 2500 

       6, 28, 496, 8128    
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    4

1. 46           
1          


2.           
        



1. 46           



1.1.3     :
           


 1.2

   345  
: v

345       3 × 3  
  9     
 5 × 3 = 15   1     
        
   119025  345   

∴  3452 = 119025.


  0          

     :

 10 20 30 40 ... 90 100 110 ... 200 ...

  100 400 900 1600 ... 8100 10000 12100 ... 40000 ...

         (i) 256, 576, 960, 1025, 4096   
    

(ii) 82, 113, 2057, 24353, 8888, 1972         
  

(iii)            
     :11, 27, 42, 79, 146, 324, 520.


         (i) 256, 576, 960, 1025, 4096

3 4 5 ×
3
4
5

0 2 5

21

0←

←
←

1
1

1

1 2
2

1

2

9
1
1

9

2
2

5← ← ←

6 0

0

5

5
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 1 5

    n  (n+1)    2n  
    2500  2601     
  

 
    
 

  :
(i) 1     3    3    1 

 
(ii) 1     3    3    1 

 
(iii) 1     4    4    1 

 
(iv)   3   0  1    2 
(v)   8   0  1  4   2356  7  

 

  

 

1.1.4  :
        
         

   
 a, b, c          

       
a2 + b2 = c2  ()  b2 + c2 = a2 (or)  c2 + a2 = b2

     

 
(3, 4, 5) 32 + 42 = 9 + 16        = 25  52.

(5, 12, 13) 52 + 122 = 25 + 144    = 169  132

(20, 21, 29) 202+212 = 400 + 441 = 841  292

 1.3

(8, 15, 17)     
:

 82 = 8 × 8 = 64, 152 = 15 × 15 = 225  172 = 17 × 17 = 289

 82 + 152 = 64 + 225 = 289 = 172  
 , 82 + 152 = 172                    ∴ (8, 15, 17)  
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    6

m > 1   (2m, m2 – 1, m2 + 1)     
         

          

2m = 14    2m   

  
  2 14 2 14 196

1 7 1 48 1 48 2304
1 7

2

2 2 2 2 2

2 2

2

m m
m m
m

= ⇒ = =

− = − = ⇒ − = =

+ = +

( )
( )

11 50 1 50 25002 2 2= ⇒ + = =( )m

 

  196 2304 2500
2 1 12 2 2 2 2

+ =

+ − = +) ( ) ( )m m m()

 (14, 48, 50)  


m

         

1.2 
            

          
         
      

n   n   n
1
2   

 81   9,  9 × 9 = 81.

 1  100     
 

324 = 182      324   
18  

112 = 121,  121 

529 = 232,  529   
 12 = 1     1   1 (–1)2 
  1  1   1 
22 = 4  4   2 (–2)2   4 
 4   2  

, 
 32 = 9  9   (–3)2    = 9. 
 9   (–3) 
         

     

 

1 1=  1 12 =

4 2= 2 42 =

9 3= 3 92 =

16 4= 4 162 =

25 5= 5 252 =

36 6= 6 362 =

49 7= 7 492 =

64 8= 8 642 =

81 9= 9 812 =

100 10= 10 1002 =
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 1 7

       
 4   2  –2   9   3  –3     
   

1.2.1         :
 1          

          

 1.4

64       
: 

  : 
 1: 64 – 1   = 63
 2: 63 – 3   = 60
 3: 60 – 5   = 55
 4: 55 – 7   = 48
 5: 48 – 9   = 39
 6: 39 – 11 = 28 
 7: 28 – 13 = 15 
 8: 15 – 15 = 0
    1    64  8  

   
 64  = 8.        

685584           
 

          
     
1.2.2      :

         

   


  
    

 6  6 = 2 × 3 62 = 36  36 = 2 × 2 × 3 × 3 = (2 × 3)2

 8  8 = 2 × 2 × 2 82 = 64  64 = 2 × 2 × 2 × 2 × 2 × 2 = (2 × 2 × 2)2

12 12 = 2 × 2 × 3 122 = 144  44 = 2 × 2 × 2 × 2 × 3 × 3 = (2 × 2 × 3)2

15 15 = 3 × 5 152 = 225 225 = 3 × 3 × 5 × 5 = (3 × 5)2

6      2  
 6  36    

    
  1  
   
     
   
 
(i) 144 (ii) 256 (iii) 360
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    8

 2   8, 12,  15       
      

        
   

=    

          
          
     
 1.5

325      

: 

         
        .

, 324 2 2 3 3 3 3= × × × × ×  

 = × ×2 3 3
2 2 2

 = × ×( )2 3 3 2

 ∴ = × ×
= × ×

324 2 3 3
2 3 3

2( )

 = 18

 1.6
108  

:
, 108 2 2 3 3 3= × × × ×

 = × ×2 3 3
2 2

    3 
  108   

 1.7

250             
 

:

250  5 × 5 × 5 × 2  
 = 52 × 5 × 2

 5  2    
 250 10   10 

    
108      
    
 



    



2 324
2 162
3 81
3 27
3 9
3 3

1

2 108
2 54
3 27
3 9
3 3

1

5 250
5  50
5  10

  2
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 1 9

(i)  250 10   2500  52 × 5 × 2 × 5 × 2   2500   
5 × 5 × 2 = 50.

(ii) 250  10   25  25  25 5 5
2= =

 1.1

1.  :
(i) 77     __________.
(ii) 242  252      __________.
(iii)    5     __________ 
(iv)  __________   
(v) 300  500     __________

2.     
(i)   6      6 
(ii)       
(iii) 961000      9 
(iv)  (7, 24, 25)   
(v) 221   21

3.        
(i) 36   (ii) 252   (iii) 543

4.        
(i) 1000  (ii) 34567  (iii) 408

5.     
(i) 1 + 3 + 5 + 7 + ... ... ... + 35

(ii)     

6. (i) 152  (ii) 192       

7. (i) 102  (ii) 112       
8.   

(i)   65  (ii)   10

9.        
(i) 144 (ii) 256 (iii) 784

10.      
(i) 1156 (ii) 4761 (iii) 9025

11.       
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8    10

(i) 725 (ii) 190 (iii) 841 (iv) 1089

12. 800             
 

13. 10985          
14. 2352    2352        

     
15. 8,12  15.     

1.2.3      
           

          
    
 1

576     
 1:

           
             
             
   
  5 76  5  

 2:

          
        
    5  5      
2       

 3:

76    1      
176 

 4:

     2 2  
      

 5:

  4     4   
   176     

5 76
4
1

2

2

2 × 2 

5 76
4
1 76

2
2

5 76
4
1 76

2

4

2
×2

5 76
4
1 76

2

4

2
×2

? ≤ 
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 1 11

 6:

    4  6 
 

46 6 276× =   44 4 176× = .

 4     176  176    0 
 ∴ =576 24 .

 2

  288369        
       

5
5

0

55
5

5
55

5

5

3

33
3

3103 103

10

103

106 1067

83 83

83

83

83

69 69

69

09 09
83
09

74 74
6974

6974

23
25

28

83 692883 6928

25

25
3

83 6928
25

83 6928
25

3

3 3

3

3

7

321

4 5 6

 288369 =537   

    
(i) 400       (ii) 1764        (iii) 4356



    

1.2.4       
          

         
      

5 76

1 76
1 76
   0

4

4

2

4

2
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    12

 


 


 
  

  


 


 
  

 169 13= 2 2  4356 66= 2 2

 441 21= 2 2  6084 78= 2 2

12544 112= 3 3 27225 165= 3 3

        

  



=

+n

n

n

n

1

2

2
.





   n 
   
  

   
    
 
(i) 14400  (ii) 100000000  (iii) 390625 



        

   

1.2.5   :
      
 
 1:
          
  
 2:
      
      
   
 3:

      
     
 4:

     
 5:
        
∴ =42 25 6 5. .

1.2.6      :
p  q     

(i) pq p q= ×   (ii) 
p
q

p
q

=

 42 25.  

 42 25.     

6

36

5

42 25

25

0

6
256

125

6

    
(i) 19.36   (ii) 1.2321  (iii) 116.64
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 1 13

 1.8

   256    
:

256 16 16 16 16 4 4 16= × = × = × = .   or   256 64 4 64 4 8 2 16= × = × = × = .

 a b a b× = ×      

 

36 6= 9 4 3 2 6× = × = Is 36 9 4= × ?   81= ? 9 9× = × =__ __ __ 81 9 9= × ? 

144= ? 9 16× = × =__ __ __Is 144 9 16= × ?   144= ? 36 4× = × =__ __ __ 144 36 4= × ? 

100= ? 25 4× = × =__ __ __Is 100 25 4= × ?   1225= ? 25 49× = × =__ __ __ 1225 25 49= × ? 

 
 


     a  b     
a
b

a
b

b= ≠( )0   
       



 1.9

 42 25. .  
:

42 25.      4225
100

4225
100

= =

    4225    

4225 65=    42 25 4225
100

4225
100

65
10

6 5. .= = = =  

         

   1.2321  11.9025   



         

   

 1.10

 : 12 3´

:

      a b a b× = ×    12 3 12 3 36 6 62× = × = = =
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    14

 1.11

: 98

162:
            

a
b

a
b

b= ≠( )0    

           
98

162

2 49

2 81

49

81

7

9

7

9

2

2
= ×

×
= = =

 1.12
: (i) 2

7

9
 (ii) 1

9

16:

(i) 2
7

9

25

9

5

3

5

3
1

2

3

2

2
= = = =  (ii) 1

9

16

25

16

5

4

5

4
1

1

4

2

2
= = = =

:     1
3

4
       

        a
b

a
b

b= ≠( )0   

   

1.2.7   :
 40 , 6  7      40    

      
 40     

40     36  49   

  36 < 40 < 49  62 < 40 < 72.  

   6 < 40  < 7  

 1.2

1.  :
(i)   5  6     _________  
(ii) 180    ______  ________  

(iii) 10 6 15× × =  ______.

(iv) 300

192
=  ______.

(v) 65 61. =  ______.

2.     
 (i) 440  (ii) 800  (iii) 1020

      (i) 4, 14 , 5  
(ii) 7, 65 , 8   
  



      

      (i) 4, 
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 1 15

3.  1300            


4.  6412            


5.     
 (i)17956  (ii) 11025  (iii) 6889 (iv) 1764 (v) 418609

6.      :
i ii iii iv v vi) . ) . ) . ) . ) . ) .2 89 1 96 67 24 31 36 02 164 13 9876

7.    
 i ii iii iv) ) ) )

144

221
7

18

49
6

1

4
4

25

36

8.    :

 ( ) ( ) ( )

( )

i ii iii

iv v

32
8

2 625
1024

25
32

28 7 2 7

225 64 289 1 400
4

= = × =

+ = ( )
441

120
21

=

 
9. 48   

() 5 () 6 () 7 () 8

10. 128 98 18− +  = 

() 2 8 48 32 () 2 8 48 32 () 2 8 48 32 () 2 8 48 32

11. 22 7 4+ + =

() 25 33 31 29 () 25 33 31 29 () 25 33 31 29 () 25 33 31 29

12.  123454321     

() 4 () 5 () 6 () 7

1.3   
             
         n    
   n3  
         
          1, 8, 27, 
64, 125, 216, .. 
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    16

  - 1729 = 123+13 = 103+93

        1729 
     1729         
              
        4104, 13832, 20683  
   

 
        

      

1 × 1 × 1 13 1

2 × 2 × 2 23 8

3 × 3 × 3 33 27

4 × 4 × 4 43 64

1.3.1   :
 

1    . 6 6 6 6 216
3 = × × = .

2    . −( ) = −( )× −( )× −( )=−7 7 7 7 3433

3      2 4 6 8
3 3 3 3
, , , ...   

4     . 1 3 5 7 9
3 3 3 3 3
, , , , ...   

5    0, 1, 4, 5, 6  9   
  0, 1, 4, 5, 6  9 

103 = 1000, 113 = 1331, 143 = 2744
153 = 3375, 163 = 4096, 193 = 6859

6   2  8    
 8  2 

123 = 1728, 183 = 5832

7   3  7    
 7  3 

133 = 2197, 173 = 4913

8   n    
     

1 2 3 1 2 33 3 3 3 2+ + + + = + + + +..... ( ..... )n n

1 2 3 4 1 2 3 43 3 3 3 2+ + + = + + +( )   
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 1 17

•      

•      4  5  

6    



       
   
(i) 17  (ii) 12  (iii) 38
(iv) 53  (v) 71  (vi) 84



     

1.3.2 :
         
 27   3  3  27 

: 
x   x  x3

1
3   

     

1
3  = 1  13 = 1, 8

3  = 2  23 = 8, 
27

3  = 3  33 = 27, 64
3  = 4  43 = 64, 

125
3  = 5  53 = 125 

 1.13

400   
:

    400 = 2 × 2 × 2 × 2 × 5 × 5. 
         2    5  
  400  

 1.14

675       

:
             675 = 3 × 3 × 3 × 5 × 5 …………….(i)   
675       5 × 5 
     5 

 675 × 5 = (3 × 3 × 3 × 5 × 5) × 5

 3375 = 3 × 3 × 3 × 5 × 5 × 5

 3375    675  
   5










1 1 729 9
8 2 1000 10

27 3 1331 11
64 4 1728 12

125 5 2197 13
216 6 2744 14
343 7 3375 15
512 8 4096 16

3 675
3 225
3  75
5  25
5   1

  1
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8    18

1.3.3       
 1:     
 2:    
 3:          

 1.15
27000   

:
   27000 2 2 2 3 3 3 5 5 5= × × × × × × × ×    
 ∴ = × × =27000 2 3 5 303 .

 1.16

: i) 9261
8000

3   ii) 1728
729

3

:

i) 9261
8000

9261
8000

21 21 21

20 20 20

21

20
3

3

3

1
3

1
3

3
1

3

3
= =

× ×( )
× ×( )

=
( )
( )

11
3

21
20

1 1
20

= =

ii) 
1728
729

1728
729

12 12 12

9 9 9

12

9

12
9

3
3

3

1
3

1
3

3
1

3

3
1

3
= =

× ×( )
× ×( )

=
( )
( )

= == =
4
3

11
3

 1.3

1.  :
(i) 73      ___________
(ii)         ___________
(iii) 540×50   ___________
(iv) 0.000004913   ___________
(v) 3333  ___________     

2.    :
(i) 0.0012   0.000001728.
(ii) 250047   63
(iii) 79570   

3. 1944    
4. 24 × 36 × 80 × 25   
5. 10985         
6.       
7.     729     
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 1 19

8. 46656    
9. 729  6859       
10. 200      

 :
 1.17
    3136 2   
:
    = 3136 2.

∴   = 3136 m  = 56  ()
∴   = 4 × side

 = 4 × 56 
 = 224 
 1.18

          39  
   100   64    
              
      
:
    

    

39

39

?

?

100

64

= +








 = 39 × 39  + 100 × 64 
 = 1521  + 6400
 = 7921 2

      = 7921    = 89 

3136 m² ?

?
5

25

6

31 36

36

0

6
366

106

5

8

64

9

79 21

21

0

15
2115

169

8
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8    20

1.4   
       

  25 52   125  53   

        
 
5      2    
         .

1.4.1    :
      

2 2
2 2 2 4
2 2 2 2 8
2 2 2 2 2 16
2 2 2 2 2 2 32
2 2 2 2

1

2

3

4

5

6

=
= × =
= × × =
= × × × =
= × × × × =
= × × ×× × × =
= × × × × × × =
= × × × × × × × =
= ×

2 2 2 64
2 2 2 2 2 2 2 2 128
2 2 2 2 2 2 2 2 2 256
2 2 2

7

8

9 ×× × × × × × × =
= × × × × × × × × × =

2 2 2 2 2 2 2 512
2 2 2 2 2 2 2 2 2 2 2 102410

  2100   
, 2100=1,267, 650, 600, 228, 229, 401, 496, 703, 205, 376

       

1.4.2       :
        

       20   


 35, 34, 33,      30   


     0    1

a0 = 1,  a ≠ 0

��


�� � �� �
���

25 = 32

24 = 16

23 = 8

22 = 4

21 = 2

20 = ?
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 1 21

       
         
 

20 = 1,    2–1   1 2  1

2

   

  2–1  1

2
  2   1

4
 

 a = 1
a

-m
m , m  

1.4.3   
       . 

,
 5832 = (5´1000) + (8´100)  +  (3´10) +  (2´1)

  = 5´103 +  8 ´ 102   +  3 ´ 101  +  2,   

           !

, 58.32 = 50 + 8 + 3
10

 + 2
100

 = (5´10) + (8´1) + 3 1
10
×








  + 2 1

100
×










 = (5´101) + (8´100) + (3´10 1− ) + (2´10 2− )

      
(i) 8120 (ii) 20,305 (iii) 3652.01 (iv) 9426.521



      

1.4.4  :
          

        
   
 

          
  

am × an = am + n

 a  (a≠0), m, n        
 

23     = 8

22     = 4

21     = 2

20     = 1

2–1 = 1
2

2–2 = 1
4

2–3 = 1
8

5 8 3 2
2 × 1 = 2

3 × 10 = 30

8 × 100 = 800

5 × 1000 = 5000
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8    22

:
a) 23 × 22  =  25 (  8´4 = 32    3 22 ´ )

b)

( ) ( )
( ) ( ) ( ) ( ) ( ) ( )

(− × − =
−

×
−

=
− × −

=
−

=
−

=− −
+2 2 1

2
1
2

1
2 2

1
2

1
2

4 3
4 3 4 3 4 3 7 −−

− × − = − = −

−

− − − + − −

2

2 2 2 2

7

4 3 4 3 7

)

( ) ( ) ( ) ( )( ) ( )

or

c) ( ) ( ) ( ) ( )− × − = − = − =− −5 5 5 5 13 3 3 3 o

   
         

 
a
a

a
m

n
m n= −

 a,  (a ¹ 0), m, n  .      
    

      

:

)

5
3

2

5
5 2 5 2 3

2

5
5 2                                         3

2

( 3) ( 3) ( 3) ( 3) ( 3) ( 3) ( 3) ( 3) ( 3) ( 3)
( 3) ( 3) ( 3)

( 3) ( 3) ( 3) ( 3) ( 3)
( 3)

( 3)                                    (   3) [27].
( 3)

( 3)

− −

−

− − × − × − × − × −
= = − × − × − = −

− − × −

−
= − × − = − = −

−

−
= −                     = −            −−





b)

100

98

100
100 98 2

98

( 7) ( 7) ( 7) ...100( 7) ( 7) ( 7) 49
( 7) ( 7) ( 7) ( 7) ... 98

( )
( 7)

( 7)                                ( 7) 49.
( 7)

or

−

− × − × − ×−
= = − × − =

− − × − × − ×

−
= −                  = − =

−




   
          


(am)n = amn

 a,  (a ¹ 0), m, n  .
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 1 23

:

 

3 2 2 2

3 2 2

3 2 3×2 6

[( 2) ] = [( 2)× ( 2)× ( 2)] = [ 8] = 64

[( 2) ] = [ 8] = ( 8)× ( 8)= 64

[( 2) ] = ( 2) =( 2) = 64

− − − − −

− − − −

− − −

  





   a,b     m, n      


1.   :  a0 = 1.
2.     a b abm m m× = ( )    

3.        a
b

a
b

m

m

m

=










   a

 1.19

     (i) 34−    (ii) 
1

2 3−     

:

(i)  3
3

1 1 14
4 4 4 4 64

- = = =
´ ´

  (ii) 1
2

2 2 2 2 83
3

− = = × × =

 1.20

: (i) (−2)5 × (−2)−3  (ii) 
2

2

3
3−

:

(i) 5 3 5 3 2( 2) ( 2) ( 2) ( 2) 2 2 4- -- ´ - = - = - =- ´- = .

(ii) 
2

2 2
2

3 = 3 ×3 = 9 × 9 = 81
3-

 1.21

4−5  2    
:
 4 = 22,  4 2 2 25 2 5 2 5 10− − × − −= = =( ) ( )  [  ( )m n mna a=  ]

 1.22
     :

(i)  (35 ÷ 38)5 × 3–5 (ii) 
4

4 53
3

( ) æ ö÷ç´ ÷ç ÷çè ø
-
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:

(i)  
55

5 5 8 5 5 3 5 5 3 5 5 15 5 15 5 20
8 20

3 13 (3 ) 3 (3 ) 3 3 3 3 3 3 3
3 3

− − − − − − × − − − − − − 
× = × = × = × = × = = = 

 

(ii)  ( )
4 4

4 4 4
4

5 53 3  5 625
3 3
æ ö÷ç- ´ = ´ = =÷ç ÷çè ø

 1.23 

 ( ) ( ) ( )2 5 107 7 7x+
- ´ - = -   x   

:

( ) ( ) ( )2 5 107 7 7x+
- ´ - = -

−( ) = −( )+ +7 72 5 10x

    
x

x
+ =

= − =
7 10

10 7 3

1.4.5      :
            

          
        

: 

 195   . 
195 = 1 × 100  +  9 × 10  +  5

 
  

       
          
         

            10 
         1  10   
           
        10   

1.   1.3 ×1012  
2.   7.89 × 10–21  
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:

       

       0.00123        1.23 ×10−3        123        1.23 ×102

       0.0123        1.23 × 10−2        1,230        1.23 × 103

       0.123        1.23 ×10−1        12,300        1.23 ×104

       1.23        1.23 × 100        1,23,000        1.23 × 105

       12.3        1.23 ×101        12,30,000        1.23 ×106

    N × 10a  
N  1  10    10  a     
 
 :

(a)   12756000      1 2756 107. ´   


(b)     143,300,000,000,000 3   
  1 433 1014× 3   

(c)    00000085     8 5 10 7. × −   


 1.24 

  : (i) 1642.398 (ii) 7 10 5 2 102 7×( ) ×( ).  (iii) 3 7 10 2 105 3. ×( ) ×( )− −

:

(i) 1642.398 = ×1 642398 103.

(ii) 7 10 5 2 102 7×( ) ×( ).  = 36.4 × 109 = 3.64 × 1010 

(iii) 3 7 10 2 105 3. ×( ) ×( )− − = 7.4 × 10-8

 1.25

  : (i) 2 27 10 4. × −   
(ii)    1 86 105. ´    

:

(i) 2 27 10 0 0002274. . .× =−  (ii)    1 86 105. ´      
 =  186000  
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1.        8.68 ´ 1025 
2.   : (i) 0.000012005 (ii) 4312.345 (iii) 0.10524
(iv)      121.4335 10´  


1. 

 1.4

1.   :
(i) (−1) _____________.

(ii) a≠ 0,   a0   ______________.

(iii) 4 53 3− −× = __________.

(iv) −( ) =−2 7  ____________.

(v) −





=
−1

3

5

____________.

2.     :

(i) 8 1
64

x = ,   x  2

(ii) 256
1

4( )
−

   1
4

.

(iii) 2 × 10–4    0 0002. .

(iv) 123.456    1 23456 10 2. × −

(v) 3 7-     37 .

3.  :  (i) 1
2

3






  (ii)   

51
2

-æ ö÷ç ÷ç ÷çè ø
 (iii) ( )43-  (iv) ( )43-  (v) 

35
6

-æ ö- ÷ç ÷ç ÷çè ø

(vi) ( )5 7 22 2 2- -¸ ´  (vii) ( )1 1 22 3 6- - -´ ¸  (viii) 
21

3

-æ ö÷ç- ÷ç ÷çè ø

4.  : (i) 
4 22 2

5 5
æ ö æ ö÷ ÷ç ç´÷ ÷ç ç÷ ÷ç çè ø è ø

  (ii) 
2 34 4

5 5

- -æ ö æ ö÷ ÷ç ç´÷ ÷ç ç÷ ÷ç çè ø è ø
 (iii) 

3 71 1
2 2

-æ ö æ ö÷ ÷ç ç´÷ ÷ç ç÷ ÷ç çè ø è ø

5.  : (i) ( )0 1 35 6 3-+ ´  (ii) ( )1 1 12 3 6- - -´ ¸  (iii)  ( )01 2 33 4 5- - -+ +

6.  : (i) (32)3 × (2×35)–2 × (18)2 (ii) 
2 3 5

3
9 7 2

84
´ ´   (iii)  

8 2 5

7 5
2 4 3

3 2
- ´ ´

´
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7.  x : (i)  9
3

10 10
10

x

- =  (ii) 
2 1

2

2 4
2

x

x

-

+ =  (iii) 
5 4

5
12

5 5 5
5

5

x-
-´ ´

=

8.   :  (i)  6054.321 (ii) 897.14

9.   :  
 (i) 4 3 2 1 2 48 10 7 10 6 10 5 10 2 1 4 10 7 10- -´ + ´ + ´ + ´ + ´ + ´ + ´  
 (ii) 53103 1 53101 1 5310–1 1 5310–3

10.     2.5 × 10–11      
11.      

(i) 467800000000  (ii) 0.000001972

12.    :
(i)   1,083,000,000,000  
(ii)               

0.0000000000000000000000016  

 

13.  −( )−4 1       10 1- ?  

() 2
3

  () −2
5

  () 5
2

   () −5
2

14.  0.0000000002020   

() 2 02 109. ´  () 2 02 10 9. × −  () 2 02 10 8. × −  () 2 02 10 10. × −

15.  −( ) × −( )− −2 23 2  

() −1
32

  () 1
32

  () 32   () –32

16.   

() 
−






 =

−1
4

4
2

2  () −





= 





1
4

1
2

2 4

 () −





= −1
4

16
2

1  () −





= −1
4

16
2

1

17.   p
q

q
p

x








=










−1 3 1
2

,  x 

() 4 1−   () 3 1−   () 2 1−   () 1 1-
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 1.5

   

1.         1024 2     
  

2.  4489 2          
 2          

3.    2401           
 

4. 3 1906624 3100,x´ =   x  

5. ( )625 15625,x
=   2x   3x   

6. 1 12 2 640,m m- ++ =   m  

7. :  
2

2 4

16 10 64
4 2
´ ´

´

8.   :
    80    i)  ? 
ii)  ? iii)  ? iv) 100   ?

 

9.    562        
10.     1     225   

       

11. 1536           
     

12. 176.252176        .

13.  2862.25 28.6225+    286225   

14.     2 108×     = 
     

7200    

15.  : (3.769 × 105) + (4.21 × 105)

16.    :  25 100 500 400 60016 , 8 , 3 , 4 , 2
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          23 − 13 = 1 + 2 × 1 × 3
33 − 23 = 1 + 3 × 2 × 3
43 − 33 = 1 + 4 × 3 × 3

      153 

−143   


          2

13 = 1 = 1
23 = 8 = 3 + 5
33 = 27 = 7 + 9 + 11 

    73 
     


 
1

 



•    n    m  n = m2    n 
    

•  n    n2

•        
•  a, b, c          

      
• n     n  () n

1
2 , 

•              
  

• n        

   =
+n

n

n

n

1

2

2
.





• Fp  q      (i) pq p q= ×   

 (ii) 
p
q

p
q

=

•            
•          
•          
•         

•  : (i) am × an = am + n   (ii) a
a

a
m

n
m n= −  (iii) (am)n = amn

•  : (i) a0 = 1      (ii) a m

a m
− = 1       (iii) a b abm m m× = ( )       (iv) a

b
a
b

m

m

m

=









•       N × 10a    
N  1  10    10   a     
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 – 1

     URL     QR   
 GeoGebra   8  3      
“Square root_prime factors”    

 - 2

“NEW PROBLEM”      

 – 1  – 2

Browse in the link 
NUMBERS: 
https://www.geogebra.org/m/xmm5kj9r or 
Scan the QR Code.
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2 

     
       
     

 

2.1 
      
:           

          
        

:              
         
 

:      
:            2  

         
         


  1 2 5 12 15

  2 4 10 24 30

:              
   

:      30      
          
         


    1 2 3 5 6

    30 15 10 6 5
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:     

:               
          

:          7    
      
          
         
 

:       
:             

   2      2    
        

:  2 1
2
          

:              
            
  

       

2.2 
             

    ,  x
y
k=     

  x  y  

 :
1.              

    
2.             

        
3.             

 

2.3  
            

       xy = k  k   
  x  y  
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 2  33

 
1.            

 
2.              

       
3.           

       

     

    
    
  see-saw  


A, B  c     
x, y  z    
     1 1 1

x y z
: : .

      
(i)       
(ii)       
(iii)       
(iv)          
(v)         
(vi)       



      

      
1.    15  21      84    

  

2.             
    3.2     k  36    
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3.    51   765   30     


4. x  y     y = 12   x = 24   y = 8 
 x  

5.    35   16      28     

6.       14  39    7     
   

7.           

x 1 2 4 6 8 12 15 24
y 20 60 120 180 300 360

8.           

x 1 2 4 6 8 12 18 24
y 144 48 24 16 9 8

2.4  
          

          
           

       
             
      5    20   
100     



          
    (x)        
       
2.4.1  
          
          


      

 (x)  
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 2  35

2.4.2   :
 :

  
a

x

c

d

e

f 

    (x)       
    (D)  d

c
.     

        (I) 
   e

f
.          

 (x)  x a d
c

e
f

= × × .   

�            
   
i.e.,   ( )    ( )   

�           
  
i.e.,      ( )    ( )

�            
 
i.e.,      ( )     ( ) 



2.4.3  :
    (P)   (D)  (H)   (W) 

    
P D H

W
P D H

W
1 1 1

1

2 2 2

2

× × = × ×

  1          
 2          P1 
 W1    D1      H1      
P2  W2    D2     H2     W1  
 W2           (x) 
  

D DI I
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  15   20  `6    5   

12   
:
 :

   
15 6 20
5 x 12

            
 
 1:
        

∴ 20 : 12 :: 6 : x    1   

 2:
            
∴ 15 : 5 :: 6 : x         2    

 3:
           1  2     

 20 : 12    
:: 6 : x

 
 15 : 5

        
 

20
15  


12 : 6

5  


x

, 20 15 12 6 5 12 6 5
20 15

× × = × × ⇒ =
× ×
×

x x  = ` 1.2 .

  :

   
15
5 

6
x

20
12

  (x)         
 1:

     

D D DD

:

:

:

D D DD
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∴   12

20

  

 2:

        
∴   5

15
  

 3:

 ∴ = × × x 6 12
20

5
15

 x = 1 2. = ` 1.2 

 

, P D1 115 20= =,   W1 6=

  P D2 25 12= =,   W x2 =

 , P D
W

P D
W

1 1

1

2  2

2

× = ×

, 15 20
6

5 12×
=
×
x

 =>
⋅ ⋅
⋅

=x 5 12 6
15 20

1 2` . .

     
180     15   12    

32   512        
:
 :

   
180 15 12
512 32 x

    (x)       
 1:
        
∴  180 : 512 :: 12 : x    1

 2:
           
∴   32 : 15 :: 12 : x   2

D I ID
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 3:

     1  2   
 180 : 512   

:: 12 : x
 

  32 : 15
        


180

32  


512 : 12

15  


x

, 180 32 512 12 15 512 12 15
180 32

16× × = × × ⇒ =
× ×

×
=x x  .

  : 

   
180
512

15
32

12
x

     (x)        
 
 1: 
        
∴   512

180
  

 2:
        
∴   15

32
 

 3:

∴ = × × =x 12
512

180

15

32
16   .

 :

, P D W1 1 115 12 180= = =, &  P D W1 1 115 12 180= = =, &

 P D x W2 2 232 512= = =, &  P D x W2 2 232 512= = =, &

  , P D
W

P D
W

1 1

1

2  2

2

× = ×

     15 12
180

32
512

×
=

×x   

 ⇒ = ×
1

32

512

x   ⇒ = =x 512

32
16  

           

:

:

:

D I ID
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1.  x = 5   y = 5  x    y    
2.  x   y    x = 64   y = 0 75.     


3.            

   3   12  
          
        



1. 

(i)  x  y   
 y    x   

(ii)    x
y x−

= 6

7
  x

y
? 


(i) 



     
81   448         160 

    27       
:
  : 

    
81

x

56

27

448

160

 1:

          
∴   56

27
 

 2:

          
∴    160

448

 

 3:

∴ = × ×x 81
56

27

160

448

   x = 60  

I I DD
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 :

, P D W
P D W

1 1 1

2 2 2

81 56 448
27 160

= = =
= = =

,
,x




  , P D
W

P D
W

1 1

1

2  2

2

× = ×

  81 56
448

27
160

×
=
×x

 ⇒ =
×
×x 81 56

448
160
27

 

x = 60 
     

48    7        24   
  28   8          
 
:
  :

  
48
28

7
8

24
x

 1:
           

∴    48

28
 

 2:

         
∴   7

8
 

 3:

∴ = × × =x 24
48

28

7

8
36   .

 :

, P D H1 1 148 24 7= = =, ,   W1 1=  
 P D x H2 2 228 8= = =, ,   W2 1=  

  , P D H
W

P D H
W

1 1 1

1

2 2 2

2

× × = × ×  

 48 24 7
1

28 8
1

× ×
=

× ×x   =>
× ×

×
=x 48 24 7

28 8
36 

I II I
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1.  24  48        6  _____ 

 
2.  4     15   4    8    

 8   _____   
3. 25   12            30 

  _____      30    
4.    420    98  45    60   

42  _____  



      

 2.5

  15  40    15     
     
:

15  40         
= 15 40 600× = .   

  30 (15 + 15)        600

30
20=  

�             
           

�  x  y     p    a  b   

 xyp
xb ya

p
a
x
b
y

+ +
( )or days.   



 2.6

6   8     86   7   5  
       

:
     (Person days Method)
  M  W      
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 6W = 8M ⇒ 1
8

6

4

3
W M M= = .

, 7 5 7 4
3

5 43
3

W M M M M
+ = × + =

8M   86    43

3

M      

8 86 43
3

8 86 3
43

48M M M
M

× ÷ = × × =  

 :

     = xyp
xb ya+

 

 = 6 8 86

6 5 8 7

6 8 86

30 56

6 8 86

86
48

× ×
× + ×

= × ×
+

= × × = days.

 


 ()
     = p

a
x
b
y

+
 

 = 86

7

6

5

8

86 48

86
48

+
= × = days.  

2.5   
         

            
   

           
            

 :
  X  Y    a  b     

      1
a

  1
b  

       = 1 + 1
a b

 = a b
ab
+

 X  Y      
ab
a b+    

 2.7
A  B    16  

  A  B  48  
 A      
 
:

A B+( )     = 1

16
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A     = 1

48

∴ B     = 1

16

1

48
−

 = − = =3 1

48

2

48

1

24

∴ B  24   

   A 
a
b    B     A, 

b
a   B    

 

 2.8

A   B        B   
24           

:
B   3   A         2  

 A  B       24  A   
24

2
12=   B   3 12 36× =      

 A   B     = ab
a b+

  

                 =
×
+

=
×

=
12 36
12 36

12 36
48

9  .
 2.9

P  Q    20   30    
     Q      P 
5     Q      
:

 P     == 1

20
  Q     = 1

30

 P  5    = × = =1

20
5

5

20

1

4

                     = − =1
1

4

3

4
    1 

   P  Q   

P  Q     = + = =1

20

1

30

5

60

1

12

     = = × =
3

4

1
12

3

4

12

1
9  

 Q     
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 2.10

A  B    12   9    A  
           
:
       2     

   A  B   = 1

12

1

9

7

36
+ =

7

36
,  5    36  7      5 

 
A  B    5 2 10× =  5 2 10× =    => 5 7

36

35

36
× =  

     = − =1
35

36

1

36
.

   A     1

36
12

1

3
× =  

   = 10   + 1

3
   = 10

1

3
 

2.6    
            

            


• A  B       1 1

x y
y x: :=     

   x : y     
•    A, B  C    x, y   z    

     1 1 1

x y z
: : .

 2.11

X, Y  Z    4, 6  10  
 X,Y  Z      
     ` 3100 
:

       
      

, 1
4

1
6

1
10

15
60

10
60

6
60

15 10 6: : : : : := =  
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   = 15 + 10 + 6 = 31 

 A  = 15
31

3100 1500× = ` , B  = 10
31

3100 1000× = `   

C  ` 3100 − (` 1500 + ` 1000)= ` 600.

1.   1
3   p     3

4
   _______  


2.  m    n    4m   

_______   m
4

   _______  



 

1.   :
(i)     A        B     

       __________  

(ii)               
  __________  

(iii)  A      A  B      
  B     __________  .

(iv)  A  B    A        B 
  A        B   __________ 
 

(v)  A          B      
    ̀ 200000  A      __________

2.               
            


3.             
          

4.              
          


5.              
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6.  A         B  C     

    A  C       
   B     

7.  A  B          B   C  
       A  C    
           

8.  A        B    
  A         
   

9.              
         
            
 

10.  A, B        B     
     

 
   

               
          

               
       

              
       

  A, B  C     A  C    7 1
2

   
  A       B  C  
   

  P  Q         P    
     Q      
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•              
   

•   
x
y
k=       x   y  

•              
      

•  xy = k   k      x   y  


•            
 

•              
   

•  P D H
W

P D H
W

1 1 1

1

2 2 2

2

× × = × ×     (x)  

•   (x)       
•  X  Y   a  b       

   1
a

   1
b  

•  X  Y    ab
a b+

  

           
             
          
 

  A               B  
            


  1
2

     P      2
3

      

            
    X      Y     

X  Y    `  Z      
  Z   
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– 1

  URL     QR       
          Work 
Day Problem       

 - 2

NEW PROBLEM          


 – 1  – 2

Browse in the link 

 : 
https://www.geogebra.org/m/xmm5kj9r or 
Scan the QR Code.
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3
A

P N

M C

S

B

 3 49

3.1   
     

     l1  l2  
 O    l1  l2  
  O .
        
      

  AB
� ���

 CD
� ���

  PQ
� ���

    
 O    

      
    90o   
   .    

   l1  l2 
   l1 ⊥  l2  

      

l2

O

l1
MathBits

 

A P D

B

QC

O

  

l2

l1
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  ? 
   
 ?  ? 
     

       
        l1  l2  
  l1  l2  .

    

         

3.2    
          

  
 AM   ∆ ABC  
∆ ABC    ?      

     
 3.1 

 ABC     AM   
BM = 3.5    BC   
:

AM  ⇒ M  BC  
BM =  
BC =   BM = 2 × 3.5   = 7 .

      

(i)     (ii)   


  

      

A

B M C


1

2

l2

l1
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 3 51

 3.2

 ABC    CD   AD = 9x − 13  
 BD = 4x + 2,  AB    

:
AB   D  AD = DB
9x − 13 = 4x + 2    x = 3 
 AB = 2(9x − 13) = 2(9(3) − 13)=28  .

A

D

B

C
E

A

G

B C

1.      
    
    ABC 
 

2.  B  C   
 A    BC   
  

3.  BC   M   
4.     

 AM     
 

5.     
   

6.      
?

       ?  
  ?
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3.2.1  Centroid
      

    G      
       
          
   
     ?     
  :

  (i)      ?
 (ii)      ?
(iii)       ?
(iv)      ? 
 (a)    (b)   ?

3.2.2    
       

     
         

 
      G       

△ABG △BCG  △CAG.  
        

Centroid

 3.3
 G   XYZ  

(i) GL =   XL   
(ii) YM =    GM   

:
(i)  G  ,  XG : GL = 2 : 1, XG : 2.5 = 2 : 1.
 ∴ 1 × (XG) = 2 × (2.5) ⇒ XG = 5 
 XL  = XG + GL = 5 + 2.5 = 7.5 
(ii) YG   GM  
  YM  
      GM   9.3 ÷ 3 = 3.1 

X

ZLY

N M
G

B C

A


G

 
  

?

 
               

          
       

GD  PD         
Q D R

E
G

P

F

PG : GD = 2:1
QG : GE = 2:1
RG : GF =  2:1
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 3.4
ABC    G   AD=   BC=   

 BE=9   BDGD     
:

ABC     G 

( )1 1 AD = 12 cm GD =   of AD = 12  = 4 cm
3 3

Þ   ( )1 1 AD = 12 cm GD =   of AD = 12  = 4 cm
3 3

Þ
 
AD  ( )1 1 AD = 12 cm GD =   of AD = 12  = 4 cm

3 3
Þ

 
= ( )1 1 AD = 12 cm GD =   of AD = 12  = 4 cm

3 3
Þ

 
( )1 1 AD = 12 cm GD =   of AD = 12  = 4 cm

3 3
Þ

 


BE = 9 cm BG = 2
3

 of BE = 2
3

(9) = 6cmÞ . BE = 9 cm BG = 2
3

 of BE = 2
3

(9) = 6cmÞ
 
BE  BE = 9 cm BG = 2

3
 of BE = 2

3
(9) = 6cmÞ
 
= 

 
BE = 9 cm BG = 2

3
 of BE = 2

3
(9) = 6cmÞ  

BC   D  of 1 1BD = BC = (8) = 4cm
2 2

Þ
 
BC   of 1 1BD = BC = (8) = 4cm

2 2
Þ   of 1 1BD = BC = (8) = 4cm
2 2

Þ  
\ BDGD   = BD+GD+BG = 4+4+6 = 14  

 3.5
XYZ    G     

GP=2.5  GY=6   ZR=12    XP, QY 
 GR  

:
 G     
\ XG = 2GP ⇒ XG = 2(2.5) = 5    XP = XG + GP = 5 + 2.5 = 7.5 
GY = 2GQ ⇒ 6 = 2GQ ⇒ GQ = 3   QY = 3 + 6 = 9 .
ZR = 12  ⇒ GR + GZ = 12  ⇒ GR+2GR = 12  ⇒ GR = 4 .
3.3     Altitude of a triangle

         
          △ABC 
 AD ⊥  BC AD   

CB D

G

EF

A

Z
P

QG

X
R

Y

                 

1.     
    
 ABC

2.     
   
    
 

3.   AM   
 .

         
       



 

     
        H  

A

B B

A

C C

A

B C

A
lti

tu
de

A

DB C
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1.          
   ?  ?  ?

2.       
       
   ?

3.        
      
     
 ?







3.4   Perpendicular bisector
  

  

A P
90°

B

l

P M Q

l1

X M
90°

Y

l2

 

AB  
l  AB   
   P 
 AP PB≠  

PQ   
l1  PQ    
PQ    M
l1   PQ    
 

�XY  
l2  �XY   

l2  �XY    
�XY    M

  ABC        
   :

A

B CM

A

N

B C CB

A

P

 BC    AC    AB  

BC    M
M   

AC    N
N   .

AB    P
P   
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     ?

A

P N

MB C

S



      

3.4.1   Circumcentre
      

      S  
  ?    

       
         
     

        
1.        
2.        
3.         



     

        

 3.6

∆ABC  S   BC = 72    
DS = 15     
:

∆ABC    S   A, B   C   
  AS = BS = CS =    BC 
  AD  BD BC cm= × = × =

1
2

1
2

72 36 

BDS     

 BS = BD +SD = 36 + 15 = 1521 = 392 2 2 2 2 2  ÞBS = 39cm. 

∴D ABC      39 

   Angle bisector
      

         
    BD , ∠ABC   
  ∠ABD = ∠CBD

A

P N

M C

S

B

72 cm

15
 cm

A

B CD

S

40º
40º

A

D

C
B
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  ABC     ?    
     

A

B CD

A

B C

E

A

B C

F

∠A  AD   
   
AD  ∠A   
 

∠B  BE    
  
BE  ∠B   
 

∠C  CF    
  
 CF  ∠C   
 

1.     
   


     ABC   


2.    
   
    
  
   
 

3.     


   
  
?

          
    

        ?
    



B C

A A

B C

A

B C
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3.5.1   Incentre :
       
     I  
   ?   
       
       
       
       

 3.7

 PQR    
:

    
 ∠P  ∠Q   PM  QN  B 

   
 PQR    B 
 D ABC      A  C ? ?

           
           
   
(i)     G     I  

 
(ii)  H        

     
(iii)   S        

    

 

        



A

A A

A

B
C

D

B CD
CDB

B C

D
3.5 cm 25º

25º

3.5 cm

l1

    

   

(i) AD =__________ (ii)  l1  =__________

(iii) BD =__________ (iv) CD =__________



    

I

CB

A

A
B

C

M RQ

P

N

O
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1.          
     ?

2.         G  H 
 S    I   G,H,S  I  
  ?



         



 3.1
1.  

(i)    ___________  
(ii)    ___________  
(iii)      ___________

(iv)        ___________

(v)     ___________  
2.    

(i)        
(ii)       
(iii)     

3. a)      
(i)  
(ii)  
(iii)  

 b)       
(i)  
(ii)  
(iii)  

4.  
 D ABCABC 

(i)  _______

(ii)  _______

(iii)  ______

5.   ABC   A  BC     
  ?

A

E

CDB

F

B 12

13

C

A
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6.  XYZ  ∠Y   YM  
∠Y = 100°. ∠XYM  ∠ZYM 

7.   PQR   PS  QS=3.5  QR  


                        

P

RQ S3.5 cm

8.  ABC  BC    l1 
BC=12   SM=8   CS  
 

 3.2

   
1.  PQR   

P

Q RS

U TV

W

2.  PQR   
P

A

BC

MQ R

N

Q

3.   YZ   A    XYZ  
 G  GA   3   XA   

X Y

Z

A
G

3 c
m

X

Y

M

Z100º

A

B M C

S

l1
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4.             

     
5.  XYZ   I  ∠ = °IYZ 30   ∠ = °IZY 40  ∠YXZ  

 

 

X

Y

30º 40º

Z

I

?

6. ∆DEF   DN, EO, FM     P   
 
(i) DE = 44,  DM = ?
(ii) PD = 12,  PN = ?
(iii) DO = 8,  FD = ?
(iv) OE = 36  EP = ?

3.6    Construction of certain quadrilaterals
        

           
 

E

N

FOD

M

P

1.       
    

2.       
 

  ?   ABCD     
 ?   ?   ?  

 ?
        ?

(i)    (iv)   

(ii)     (v)   

(iii)    (vi)   
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 1.          

      
   

(i)   ?  


(ii)   ?
(iii)   ? 
(iv)  ?
(v)    

   ?
2.              

   
  

(i)   ?
(ii)   ? 

      
 ?

(iii)     
   
  ?

    



      

3.           

      


(i)       ? 
   ?   
  ?

(ii)       
    ?

   
(iii)      

    ?
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4.             
   
    


(i)    
?

(ii)     
   
  ?

(iii)    

         

 


 


 


 
 







    90o 
 

 


 
 
 


(i)   
 

       

(ii)         

(iii) 


       

(iv)         
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1.    :
()    

()    

()    

()    

2.   

()    

()    

()     

()   

()    

()    

3.           
      ?

()

   
   
 

()
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()

    
    
 

()

    
   
 

()

    
   
    
      
     
  

()

     
   
   
     
     
 



3.7     Construction of a rhombus
     

(i)     
(ii)     
(iii)  
(iv)     
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3.7.1          
:
 3.8

  RO =    RS =     ROSE  
     ?

: 

 RO =    RS =  

E S

R O

6 

8 

5 


(i) RO =    
(ii) R  O         

      S 
(iii) RS  OS  
(iv) R  S          

 E 
(v) RE  SE  
(vi) ROSE     

 : 

 ROSE    = × ×1
2 1 2d d sq units. 

 = × × =1
2

8 6 24sq cm. 

SE

R O

8 


5 
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3.7.2         
 3.9

 LE =   ∠ = °L 65   LEAF    
 
: 

  LE = 6   ∠ = °L 65

 

EL

F

X

A

65º

6 

10.2 


6.4 

J

K


(i) LE = 6   
(ii) LE  L  ∠ = °ELX 65   
(iii)    L     LX  F  
(iv)   E  F       

A  
(v) EA  AF  
(vi) LEAF    

 : 

LEAF    = × ×1
2 1 2d d sq units. 

 = × × =1
2

6 4 10 2 32 64. . . .sq cm 

 

AF

L E6 

65º
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