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 q6q + 16q + 3

6q + 5
 a

ab = 6
0 < r < 6
a6q6q + 16q + 26q + 36q + 4

6q + 5q
a6q, 6q + 26q + 4


  q 6q + 1  6q + 3 
6q  + 5 

 3p 3p + 1 


 a a b =

3 
0 < r < 3 
a 3m  3m + 1  3m + 2 m 
(3m)2 = 9m2

3p 
(3m + 1)2 = 9m2 + 6m + 1

= 3 (3m2 + 2m) + 1

3p + 1 
9m2+6m 3 (3m2+2m) 

(3m + 2)2 = 9m2 + 12m+4

= 9m2 + 12m + 3 + 1
= 3(3m2+ 12m+ 3)

3p + 19m2 + 12m+33(3m2+ 4m+ 1)


  3p 3p + 1 3p + 2
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 9m9m+19m+8


 a 
a b = 3 
0 < r < 3 
a3p3p +13p +2p

(3p)3 = 27p39m

(3p + 1)3 = 27p3 + 29p2 + 9p + 1

    = 9 (3p3 + 3p2 + p) + 1

9m+1
27p3 + 27p2 + 9p  9 (3p3 + 3p2 + p) 
 (3p + 2)2 = 27p3 + 54p2 + 36p + 8

    = 9 (3p3 + 6p2 + 4p) + 8

9m + 8 
27p3 + 54p2 + 36p  9 (3p3 + 6p2 + 4p) 
9m 9m + 1 or 9m + 8 

5.   n  n, n + 2  n + 4     


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




(i) n = 3q 
n = 3q 
n = 3q

  n + 2 = 3q + 2

  n + 2 

  n + 2 
n, 3n + 2 n + 4 
(ii): n = 3q + 1 
n = 3q + 1

  n 
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  n, 3
n = 3q + 1
n + 2 = (3q + 1) + 2 = 3q + 3 = 3 (q+1)

  n + 2, 3
n = 3q + 1

  n + 4 = 3q + 1 + 4 = 3q + 5 = 3 (q + 1) + 2

n + 4

  n + 4, 3
n + 2, 3n n + 4 3
(iii):  n = 3q + 2 

n = 3q + 2

  n 

  n, 3
n = 3q + 2

  n + 2 = 3q + 2 + 2 = 3q + 4 = 3q + 3 + 1 = 3 (q+1) + 1

  n + 2, 3

  n + 2, 3
n = 3q + 2
n + 4 = 3q + 2 + 4 = 3q + 6 = 3 (q + 2)

  n + 4, 3
n + 4, 3n, n + 2

6. 
. i) 140 = 2 x 70

= 2 x 2 x 35
= 2 x 2 x 5 x 7
= 22 x 5 x 7

ii) 156 = 2 x 78
= 2 x 2 x 39
= 2 x 2 x 3 x 13
= 22 x 3 x 13

iii) 3825 = 5 x 765
= 5 x 5 x 153
= 5 x 5 x 3 x 51
= 5 x 5 x 3 x 3 x 17
= 3 x 3 x 5 x 5 x 17
= 32 x 52 x 17
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iv) 5005 = 5 x 1001
= 5 x 11 x 91
= 5 x 11 x 7 x 13
= 5 x 7 x 11 x 13

v) 7429 = 17 x 437
= 17 x 19 x 23

2. 


 i) 12, 15 21

12 = 2 x 2 x 3 = 22 x 31

15 = 31 x 51

21 = 31 x 71

(12, 15 21) = 31 
= 
(12,  15 21)

   = 22 x 31 x 51 x 71

   = 4 x 3 x 5 x 7
   = 420.

22 x 31 x 51 x 71 = 
ii) 17, 23 29

17, 23 29 

  (17, 23 29) = 1

     (17, 23 29)

     = 17 x 23 x 29 = 391 x 29 = 11339

iii) 8, 9 25

 8 = 2 x 2 x 2 = 23

     9 = 3 x 3 = 32

     25 = 5 x 5 = 5
2

.... (8, 9 25) = 1

(8, 9 25

= 23 x 32 x 52

= 8 x 9 x 25
= 72 x 25 = 1800

iv) 72 108

  72 = 2 x 36

= 2 x 2 x 18
= 2 x 2 x 2 x 9
= 2 x 2 x 2 x 3 x 3
= 23 x 32
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108 = 2 x 54
= 2 x 2 x 27
= 2 x 2 x 3 x 9
= 2 x 2 x 3 x 3 x 3
= 22 x 33

(72 108) = 22 x 32 = 4 x 9 = 36

(72 and 108 = 23 x 33 = 8 x 27 = 216

v) 306 657

  306 = 2 x 153

= 2 x 3 x 51
= 2 x 3 x 3 x 17
= 21 x 32 x 171

657 = 3 x 219
= 3 x 3 x 73 = 32 x 731

(306 657) = 32 = 9

(306 657) = 21 x 32 x 171 x 731

= 2 x 9 x 17 x 73
= 18 x 17 x 73
= 306 x 73 = 22338

3. n 6n 
 n 6n 

6n 
6n
6nn


4. 7 x 11 x 13 + 13 7 x 6 x 5 x 4 x 3 x 2 x 1 + 5 


 7 x 11 x 13 + 13 x 1 = 13 x [7 x 11 + 1]

= 13 x [77 + 1]
= 13 x 78
= 13 x 2 x 39
= 13 x 2 x 3 x 13

 7 x 11 x 13 + 13 
5. (17 x 11 x 2) + (17 x 11 x 5) 



 (17 x 11 x 2) + (17 x 11 x 5)

= (17 x 11) x [2 + 5]
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= 17 x 11 x 7
= 17 x 77 = 1309





  (17 x 11 x 2) + (17 x 11 x 5) 

6. 6100 
 61 = 6 6n

62 = 36 
63 = 216 
64 = 1296 
...................
...................

7. 


i) 
3

8

i) 
3

8

 8)  3 0    (0.375

     2 4
   --------
        6 0
        5 6
      --------

4 0
4 0

        --------
  0

        --------   
3

8
 = 0.375


3

8


ii)  
229

400
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 400)  2290  (0.5725

         2000
      ----------

2900
2800

          ----------
   1000
     800
  ----------
     2000
     2000
  ----------
       0
  ----------

  
229

400
 = 0.5725


229

400


iii) 4
1

5

21

5


 4
1

5

21

5


5)  2 1    (4.2

     2 0
   --------
        1 0
        1 0
      --------

0

1
4

5
 = 4.2


1

4
5



iv) 
2

11

 11)  2 0    (0.181818

       1 1
     --------
          9 0
          8 8
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        --------
  2 0
  1 1

            --------
     9 0
     8 8
   --------
        2 1
        1 1
      --------

9 0
8 8

         ------
  2

         ------

2

11
 = 0.181818............ = 0 18.


2

11


v) 
8

125

 125 ) 8 0 0 ( 0.064

         7 5 0
        ---------

  5 0 0
  5 0 0

          ----------
      0

          ----------


8

125


2. 


i) 
13

3125
ii) 

11

12
iii) 

64

455
iv) 

15

1600
v) 

29

343

vi) 
23

2 53 2 vii) 
129

2 5 72 7 5 viii) 
9

15
ix) 

36

100
x) 

77

210

 i) 
13

3125

13

5 5 5 5 5
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13

5
 

ii) 
11

12

11

2 2 3

11

2 32 1


 
   

iii) 
64

455

64

5 7 13


 
  

iv) 
15

1600

15

2 56 2



  

v) 
29

343

29

7 7 7

29

73


 
   

vi) 
23

2 53 2
  

vii) 
129

2 5 75 7 5
  

viii) 
9 9

0.6
15 3 5

 
     

ix) 
36

0.36
100

    

x) 
77 77

210 2 3 5 7


  
   .

3. 

i) 
13

25
ii) 

15

16
iii) 

23

2 53 2.

iv) 
7218

3 52 2. v)  
143

110

 i)  
13

25

13

5 5

13 2

5 5 2

13 4

5 2

52

10
0 52

2

2 2 2 2







 





  .

ii) 
15

16

15

2 2 2 2

15

2

15 5

2 54

4

4 4


  
 







 

15 625

10

9375

10
0 9375

4 4( ) ( )
.

iii) 3 2 3 2 3 3 3 2 3 3

23 23 5 115 23 5 115
0.115

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

 
    

 

iv) 2 2

7218 7218 7218
32.08

3 5 9 25 225
  



v)  
143

1.3
110
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4. 


p

q
 

q ?
i) 43.123456789
ii) 0.120120012000120000....

iii) 43. 123456789

 i) 43. 123456789   Rational

ii) 0.120120012000120000.........   
iii) 43.123456789     

5. 

i) 
1

2


1

2
 

1

2

a

b
 ,  abb   0 



  
1

2


a

b
,    2  a = b

a b 
b

a
  2  

 
1

2
 


ii) 3 5

 3 5  

3 5  = 
a

b
, a, bb   0 

 3 5
a

b
 


2

2
3 5 2 5

a a

b b
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2
5 5 3

2
5 2

2

2

2

2

a

b

a

b

a

b

a

b
    ;

2 5 2
5

2

2

2 2

2

2 2a

b

a b

b

a b

ab






;

a, b  a b

ab

2 22

2


  5





  3 5  

iii) 6 2

 6 2  

6 2 
a

b
 a, bb   0)

 6 2
a

b
 


6

6
a b a

b b


 

a, b 6
a

b
 

2 

6 2  

iv) 5

 5  

5 
a

b
 a, b ( 0)b  

a, b 
a

b


5 


5 
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v) 3 2 5

 3 2 5 
a

b
   a, b(b   0) 

  3 2 5
a

b

    2 5 3 2 5
3

  
a

b

a b

b
;

 


5
3

2

a b

b

 a, b 
a b

b

 3

2
 

 5  

3 2 5  

2.  p, q  p q  

 p q  

p q
a

b
   

a

b
  b   0

  p
a

b
q



p
a

b
q p

a

b
q

a

b
qd i2

2 2

2

2 2
 
F
HG

I
KJ   ,



2 2

2

a

b
q

a

b
q p   ;

2 2 2 2

2

a

b
q

a b q pb

b


 

q
a b q pb

ab


 2 2 2

2

a, b  a b q pb

ab

2 2 2

2

 
  q



 p q  
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3. 
 i)  log

25
5 II

log
25

5=x  2

5 5 5
25 55

1
log log log

2
   (log

mx log )x
x

m

n


 25x = 5
1 1

1
2 2

  

  (52)x = 5   52 x = 51

  2 x = 1   x = 
1

2

     ii) log
81

3

log
81

3 = x  
81x = 3

  (34)x = 3   34x = 31

  4x = 1   x = 
1

4

    iii)  i) log
2
 

1

16

F
HG
I
KJ

log
2
 

1

16

F
HG
I
KJ  = x  

2x = 
1

16

  2x = 
1

24      2x = 2-4

  x = -4

    iv) log
7
1

log
7
1 = x 

 7x = 1

  7x = 70     x = 0

     v) log
x
 x

log
x
 x  = y 

 xy = x

   x x yy
1

2
1

2

    vi) log
2
 512

log
2
 512 = x 

n
x
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 2x = 512

  2x = 29        x = 9
    vii) log

10
 0.01

log
10

 0.01 = x 
 10x = 0.01

   10
1

100
10

1

102

x x

   10 10 22x x

   viii) log2

3

8

27

F
HG
I
KJ

log2

3

8

27

F
HG
I
KJ  y  



2

3

8

27

2

3

2

3

3

3

F
HG
I
KJ  

F
HG
I
KJ 

y y


F
HG
I
KJ 
F
HG
I
KJ  

2

3

2

3
3

3y

y

    ix) 22 32log

 22 32log = 22 x 22 32log

= 4 x 2 2 3log

= 4 x 3
= 12

(i) am+n = am x an

(ii) a a Nlog  = N

2. log N N

i) log 2 + log 5 ii) log 16 - log 2 iii) 3 log4
iv) 2 log 3 - 3 log 2 v) log 10 + 2 log 3 - log 2

 i) log 2 + log5 = log (2 x 5) = log 10  (  log x + log y = log xy)

ii) log 16 - log 2 = log 
16

2

F
HG
I
KJ  = log 8 (  log x - log y = log 

x

y

F
HG
I
KJ )

iii) 3 log 644 = log 43 = log 64  (  m log x = log xm)
iv) 2 log 3 - 3 log 2
 = 2 log 3 - 3 log 2 = log 32 - log 23  (  m log x = log xm)

= log 9 - log 8 = log 
9

8

F
HG
I
KJ    (  log x - log y = log 

x

y
)
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v) log 10 + 2 log 3 - log 2
 = log 10 + log 32 - log 2     (  m log x = log xm)
= log 10 + log 9 - log 2
= log (10 x 9) - log 2    (  log x + log y = log xy)

= log 90 - log 2 = log 
90

2
 = log 45.   (  log x - log y = log 

x

y
)

3. x = log
2
3  y = log

2
5 xy


(i) log

2
 15

 log
2
 15 = log

2
 (3 x 5)

  = log
2
 3+ log

2
5

  = x + y

 log
a
 xy = log

a
x + log

a
y

log
2
 3 = x  log

2
 5 = y 

(ii) log
2
 7.5

 log
2
 7.5 = log 2

15

2

= log
2
 15 - log

2
 2 (log

a
 

x

y
 = log

a
x - log

a
y)

= log
2
 (3 x 5) - log

2
 2

= log
2
3 + log

2
5 - log

2
2

= x + y - 1
iii) log

2
 60

   log
a
 xyz = log

a
 x + log

a
 y + log

a
 z

log
2
 60 = log

2
 (3 x 4 x 5)

= log
2
3 + log

2
4 + log

2
5

= log
2
3 + log

2
22 + log

2
5

  log
a
xn = n log

a
x

= log
2
3 + 2 log

2
2 + log

2
5

= x + 2 x 1 + y
= x + 2 + y
= 2 + x + y

iv) log
2
 6750

 log
2
 6750  = log

2
 (2 x 33 x 53)

= log
2
 2+ log

2
 33 + 3 3

2log 5

= 2 2 2log 2 3log 3 3log 5 

= 1 3 3x y 
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4. 

i) log 1000 (ii) log 
128

625

L
NM
O
QP    (iii) logx2y3z4   iv) log 

p q

r

2 3

v) log 
x

y

3

2

 i) log 1000 = log (23 x 53)

= log 23 + log 53)
(  log xy = log x + log y)

= 3 log 2 + 3 log 5
(  log xm = m log x)

= 3 (log 2 + log 5)

ii) log 
128

625

L
NM
O
QP  = log 128 - log 625

 (  log 
x

y
 = log x - log y)

= log (2 x 2 x 2 x 2 x 2 x 2 x 2) - log (5 x 5 x 5 x 5)
= log 27 - log 54 = 7 log 2 - 4 log 5

(  log xm = m log x)
iii) logx2y3z4 = log x2 + logy3 + logz4

= 2logx + 3 logy + 4 logz
(  log xm = m log x)

iv) log 
p q

r

2 3

 = log (p2q3) - log r

= log p2 + log q3 - log r
(  log xy = log x + log y)

= 2 log p + 3 log q - log r

v) log 
x

y

3

2  = log 
x

y

x

y

3

2

1

2 3

2

1

2

F
HG
I
KJ 

F
HG
I
KJlog

(  log xm = m log x)

    2 6750

3      3375

3      1125
3      375

5      125

5      25

5      5

        1
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= 
1

2
 [log x3 - log y2)

(  log 
x

y
 = log x - log y)

= 
1

2
 [3 log x - 2 log y]

(  logxm = m log x)

5. x2 + y2 = 25xy  2 log (x+y) = 3 log 3 + log x + log y 
 x2 + y2 = 25 xy

 xy 
x2 + y2 + 2xy = 25xy + 2xy
(x + y)2 = 27xy

 ‘log’ 
log (x + y)2 = log (27xy)
2 log (x+y) = log 27 + log x + log y
2 log (x + y) = log 33 + log x + log y
2 log (x + y) = 3 log 3 + log x + log y

6. log 
x yF
HG
I
KJ 3

1

2
 (log x + log y)  

x

y

y

x
  

 log 
x y

x y
F
HG
I
KJ  

3

1

2
(log log )

log 
x y

xy
F
HG
I
KJ 3

1

2
(log )

log 
x y

xy
F
HG
I
KJ 3

1

2(log )


F
HG
I
KJ 

x y
xy

3

1

2( )



x y
xy

F
HG
I
KJ 
L
NM
O
QP3

2 1

2

2

( )

x y xy
xy

2 2 2

9

 


x2 + y2 + 2xy = 9xy
x2 + y2 = 9xy - 2xy
x2 + y2 = 7xy

xy 
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x y

xy

xy

xy

2 2 7
  

x

xy

y

xy

2 2

7 

x

y

y

x
  7

7. (2.3)x = (0.23)y = 1000  
1 1

x y
,  

 (2.3)x = (0.23)y = 1000

(2.3)x = 1000; (0.23)y = 1000
(2.3)x = 103; (0.23)y = 103

2.3 = 10
3

x ; 0.23 = 
10

3

y

2.3 = 10
3

x ;
23

10
 = 

10
3

y

2.3 = 
10

3

y  x 101

      = 
10

3
1

y


  10 10
3 3

1
x y



3 3
1

x y
 

1 1 1
3 3

3x y

  
   

   

1 1 1

3x y

F
HG
I
KJ  
F
HG
I
KJ

1 1 1

3x y
 

  
1 1 1

3x y

8. 2x+1 = 31-x  x 
 2x+1 = 31-x

2x . 2 = 3 . 3-x

2x . 2 = 3 . 
1

3x

2x . 3x = 
3

2
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(2 x 3)x = 
3

2

 ‘log’ 

log (2x3)x = log 
3

2

x log (2x3) = log 3 - log 2
x [log 2 + log 3] = log 3 - log 2

 



x

log log

log log

3 2

2 3

9. (i) log 2 
 log 2 

log ax = x log a

   (ii) log 100 
 log 100 

log 100 = log 102 = 2 log 10

10 
2 log

10
 10 = 2 x 1 = 2



1. q  r 
 q   r 

2. 1.2  0.12
 



3. a = bq + r r=0   a, b q 


 a = bq + 0 r=0

r = 0  a = bq

b, a 
b, a 
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4) 2 , 4 , 8x x xy y y     10xy  
 2xy


(i)  2 , 4 , 8x x xy y y    10xy  y 

(ii)  x-
(iii)

xy a   y , a xy
x 

 xy a  y , a x
xy
yx


5.  2 ; 4x xy y    10xy   log 1 
y = 1 

  x 0 1 2 3 4 5 6

  y 1 2 4 8 16 32 64

4xy

  x 0 1 2 3 4  5

  y 1 4       16        64      256     1024

8xy

  x 0 1 2 3 4 5

  y 1 8        64       512    4096   32769

10xy

  x 0 1 2 3  4   5

  y 1 10     100     1000   10000  100000
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 (i)  2xy  ; 1;y   
01 2 1 2x  

( 0)x



4log  1 = 0

(ii)  4xy   01;1 4 1 4xy    

( 0)x



4log  1 = 0

(iii)  10xy  when 01;1 10 1 10xy   

( 0)x



10log 1 = 0

log 1

6. 1 1 12 2, 4 4, 8 8     110 10   log
2
 2, log

4
 4, log

8
 8

 log
10

 10 
  

1 12 2 2 2 ;   2log 2 1

1 14 4 4 4   4log 4 1

1 18 8 8 8   8log 8 1

1 110 10 10 10 ;   10log 10 1

log
a
  a = 1

7. log
10

10 
 log

10 
0 

log
10 

 0 = a 
 10a = 0

 a10a 

8. 7 = 2x  2log 7x  
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alog
a
 N 

 7 2x

2log 7x 

2log 7
22 2 ( log 7)x x 

7(2 7)x 

logaa N N



1. a=bq+r abq r 


i) a = 13  ;   b = 3

 a    =  bq +r

13  = 3q + r

q = 4,  13=3(4) + r

  r = 13 - 12 = 1

q = 3,   13 = 3(3) + r

  r = 13 - 9 = 4

q = 2,  13 = 3(2) + r

  r = 13 - 6 = 7

q = 1,   13 = 3(1) + r 

r = 13 - 3 = 10

ii) a = 8 ; b = 80

 a  = bq + r

8  = 80q + r

a =  b = 80a = bq + r q  r 
iii) a   = 125 ;  b = 5

 a    =  bq + r

125  =  5q + r

When

q = 5,  125 = 5(5) + r

  r = 125 - 25 = 100

q = 10, 125 = 5(10) + r
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  r = 125 - 50 = 75

q = 15,  125 = 5(15) + r

  r = 125 - 75 = 50

q = 20,  125 = 5(20) + r

  r = 125 - 100 = 25

iv. a  = 132  ;  b = 11

 a  = bq + r

132  =  11q + r

q = 4,  132 = 11(4) + r

  r = 132 - 44 = 88

q = 6,  132 = 11(6) + r

  r = 132 - 66 = 66

q = 8,  132 = 11(8) + r

  r = 132 - 88 = 4

q = 10,  132 = 11(10) + r

  r = 132 - 110 = 22

2. 
i) 50  70

 

          






ii) 96  72.
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iii) 300  550

 


         








iv) 1860 2015

 


         







3. 
         



 2310 =   2 x 1155
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=   2 x 5 x 231

=   2 x 5 x 3 x 77

=   2 x 5 x 3 x 7 x 11

=   2 x 3 x 5 x 7 x 11



   2310 =   231 x 10

=   3 x 77 x 2 x 5

=   3 x 7 x 11 x 2 x 5

 2310 =   3 x 770

=   3 x 10 x 77

=   3 x 10 x 11 x 7

=   3 x 2 x 5 x 11 x 7

  2310 =   7 x 330

=   7 x 3 x 110

=   7 x 3 x 11 x 10

=   7 x 3 x 11 x 2 x 5





4. 


(i) 120 , 90

 120 =   2 x 60

=   2 x 2 x 30

=   2 x 2 x 3 x 10

=   2 x 2 x 3 x 2 x 5

=   23 x 31 x 51

    90 =   2 x 45

=   2 x 3 x 15

=   2 x 3 x 3 x 5

=   21 x 32 x 51
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(120, 90)  = 21 x 32 x 51 = 6 x 5 = 30

(120, 90) = 23 x 32 x 51 = 8 x 9 = 5

  =  360

(ii) 50,  60

 50 =   2 x 25

=   2 x 5 x 5  = 21 x 52

   60 =   2 x 30

=   2 x 2 x 15

=   2 x 2 x 3 x 5

=   22 x 31 x 51

(50, 60)   =   21 x 51 = 10

(50, 60)  =   22 x 52 = 31

 =   4 x 25 x 3 = 300

(iii) 37 , 49

 37 =   371 x 11

49 =   1 x 7 x 7  = 1 x 72

(37, 49)  =  1

(37, 49) =  371 x 72

 =   37 x 49 = 1813

5.  , 0
p

q
q

   p, q 


i)  15.265     ii) 0.1255 iii) 0.4 iv)  23.34 v) 1215.8



 i)  15.265
15265 3053 5

1000 200 5


 



3053 3053

2 100 2 2 2 5 5
 

    

3 2

3053

2 5
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ii)  0.1255
1255 251 5 251

10000 2000 5 2000


  



4 3

251 251

2 2 2 2 5 5 5 2 5
 

      

iii) 0.4 1

4 2 2 2

10 5 2 5


  



iv)  23.34
2334 1167 2 1167

100 50 2 50


  



1 2

1167 1167

2 5 5 2 5
 

  

v)  1215.8 1

12158 6079 2 6079

10 5 2 5


  









6.  
p

q
   q  2n5m 

 n,  m 

i)  
3

4
ii) 

7

25
iii)  

51

64
iv)  

14

25
v)  

80

100

 i)      

2

22 2 2 2

3 3 3 5 75 75
0.75

4 2 2 5 102 5


    

 

ii)    
3

2 2 2 2

7 7 7 2 7 4 28
0.28

5 5 5 5 2 10 10

 
    

 

iii)  
6

6 6 6

51 51 51 5 796875
0.796875

64 2 2 2 2 2 2 2 5 10


   

     

iv)  
2

2 2 2

14 14 14 2 56
0.56

25 5 5 2 100


   



v)   2 2 2

80 80 80 80
0.8

100 5 2 10 100
   



7. 
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i)  
1

3
ii)  

2

7
iii)  

5

11
iv) 

10

13

 i)  
1

3

3)  1.0000000  (0.3333333
       9
       10
          9
           10
              9

   10
                9

     10
                  9
                  10
                    9

         10
                      9

1

1
0.3333....... 0.3

3
 

1

3
 

ii)  
2

7

 7)  2.0000000  (0.28517428

     14
       60
       56
         40
         35

50
49
  10
    7
    30
     28
       20
       14
         60
         56

4
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2
0.28571428......... 0.285171428

7
 




iii)  
5

11

 11) 5.0000000 (0.4545

       44
         60
         55

50
44
  60
  55
    5

5
0.4545............... 0.45

11
 




iv)  
10

13

 13) 10.0000 (0.76923076

       91
         90
         78
          120
          117

   30
   26
      40
      39
        100
          91
            90

 78
 12

10
0.76923076............... 0.76923076

13
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8. p=2, p=5  2a  = 1, 4, 9, 25, 36, 49, 64  81 


 I

P = 2  : P a2 
a2 = 1, 9, 25, 49, 81 
ap
II

1, 9, 25, 49, 81 P = 5 
ap
P = 5, 25 

ap
9. 
i) 7 2x

 2 7x 

x  
ii) 100 5b

 5 100b 

2 25 5 2b  

x 

iii)
1

3
81

c


1

3
81

c 

13 (81)c  ,  
143 3c 



43 3 4c c    
iv) 100 10x

 10 100z 
210 10z 

2z   

v)
1

4
256

a


1

4
256

a 
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14 (256)a 

a 

10. 
i) 35 x 46

 log
a
 xy = log

a
 x + log

a
 y

log (35x 46) = log 35 + log 46

ii) 235 x 437

  log
a
 xy = log

a
 x + log

a
 y

log (235 x 437) = log 235 + log 437

iii) 2437 x 3568

 log
a
 xy = log

a
 x + log

a
 y

log (2437 x 3568) = log 2437 + log 3568

11.  log loga ax y 
i)8 x 32 ii) 49 x 343 iii) 81 x 729

i) log (8 x 32) = log 8 + log 32
ii) log (49 x 343) = log 49 + log 343
iii) log (81 729) = log 81 + log 729

12.  log loga ax y  
i) 8  64 ii) 81 27



i) 8  64 = log 8 - log 64 log log logm n
a a a

m

n

 
  

 

ii) 81 27 = log 81 - log 27

 
(i) 3 2 34 (2 ) ii) 2 2 236 (6 )

 (i) 3log 4 = 2 3log(2 )

= 6log(2 ) 6log 2

(ii) 2log 36 = 2 2log(6 )

= 4log(6 ) 4log 6
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i)
23

24

  log log loga a a

x
x y

y

 
  

 

23
log log 23 log34

34

 
  

 

ii)
373

275

  log log loga a a

x
x y

y

 
  

 

373
log log373 log 275

275

 
  

 

iii) 4525 3734

  log log loga a a

x
x y

y

 
  

 

= log (4525 3734)

iv) 5055 3303

  log log loga a a

x
x y

y

 
  

 

5055
log (5055 3303) log

3303

 
   

 

=  log  5055 - log 3303

12. log logn
a ax n x  

i) 25
2log 7

  log logn
a ax n x

      25
2 2log 7 25log 7

ii) 50
5log 8

  log logn
a ax n x

     50
5 5log 8 50 log 8
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iii) 23log 5

  log logn
a ax n x

      23log 5 23 log5

iv) log 1024

  log logn
a ax n x

      10log1024 log 2 10 log 2 

2     1024
2     512
2     256
2     128
2     64
2     32
2     16
2     8
2     4
       2

1024 = 210


 q2q

2q+1

 ab=2a=2q+r,

 0q  r=0r=10 2r  
a=2q2q+1
a2q
a
2q+1

 q 4q+14q+3


 aab=4 


0 4r  
a4q4q+14q+24q+3q
4q4q+2
a4q+1 or 4q+3
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 n 4n n 4n 


 n4n 
4n 
 24 (2)n n 4n 
n4n 

4.          


 12 = 2 x 2 x 3 = 22 x 31

18 = 2 x 3 x 3= 21 x 32

(12, 18)   = 21 x 31 = 6


(12, 18)  = 22 x 32 = 36




5.        


i) 
16

125
ii)  

25

32
iii)  

100

81
iv) 

41

75

 i)    3

16 16 16

125 5 5 5 5
 

 
  =

ii)   5

25 25 25

32 2 2 2 2 2 2
 

   
 =

iii)  4

100 100 100

81 3 3 3 3 3
 

  
 = 

iv)   2

41 41 41

75 3 5 5 3 5
 

  
 = 

6. 

i)  
35

50
ii)  

21

25
iii)  

7

8

 i)   1

35 7 5 7 7
0.7

50 2 5 5 2 5 10
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ii)  
2

2 2 2 2

21 21 21 2 21 4 84
0.84

25 5 5 5 5 2 5 2 10

 
    

   

iii)       

3

3 3 3 3 3

7 7 7 7 5 7 125 875
0.875

8 2 2 2 2 2 5 2 5 10

 
     

   

7. 2  
 

 2  

 r  s    ( 0)s  2
r

s



r s 1

 2
a

b
  a b 


 b 2  = a 
2b2 = a2  a2 
a2  a 
 a = 2c, c 
a  2b2 = 4c2  b2 = 2c2 
 b2 b p=2)

 a  b 
a, b 
 2   2



8. 5 3  

 5 3  

5 3
a

b
    a, b  ( 0)b 

  5 3
a

b
 


5

3 5
a b a

b b
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a, b  5
a

b
   3


 3 

 5 3 


5 3 

 2 
3 2  

9. 3 2  
 3 2  

a, b  ( 0)b  3 2
a

b
  

 2
3

a

b
  

  a  b   
3

a

b
 

2  
 2  
 3 2  

10. 2 3  

 2 3  

2 3
a

b
   ,a, b  0b 




2

2

2
2 3 3

a a

b b
    


2

2

2
3 3 2

a a

b b
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2

2
1

a

b
 


2 2a b

3
2ab




a, b   
2 2a b

2ab


  3

 3  
 2 3  



11.  
343

log
125

 

 log log loga a a

x
x y

y
   


343

log log 343 log125
125

  

3 3log 7 log 5 

log logm
a ax m x  

3log 7 3 log 5

 
343

log
125

 = 3 (log 7- log 5)

12. 2 log 3 + 3 log 5 - 5 log 2 
 2 log 3 + 3 log 5 - 5 log 2

2 3 5log3 log5 log 2     log log m
a am x x 

log 9 log125 log 32  

log (9 125) log 32      log log loga a ax y xy  
log1125 log 32 

1125
log ( log log log

32
a a a

x
x y

y
    

13. 23 5x x  
 23 5x x

Taking “logarithm” both sides 2
10 10log 3 log 5x x

We know that log logn
a ax n x

10 10log 3 ( 2) log 5x x 
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10 10 10log 3 log 5 2log 5x x 

10 10 10log 5 log 3 2log 5x x 

10 10 10(log 5 log 3) 2log 5x  

10

10 10

2 log 5

log 5 log 3
x 



14.
1

2 log 5 log 9 log 3 log
2

x    x


1

log 2log 5 log 9 log 3
2

x  

1
2 2log5 log9 log3  

log 25 log 9 log 3  

log 25 log 3 log 3  

log log 25x

25x 



1. ‘n’  ‘m’ 3 4n m  


 n m 3 4n m    

  3 4n m    


3 4n m  = 23 (2)n m

3 4n m 
3 4n m 
nm3 4n m 

 ‘n’12n 
 n12n 

12n 


12 (2 2 3) 2 2 3n n n n n     
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12n  n
12n 

2. 
i) 2log 32 x

 2log 32 x

: 2 32x 

52 2 5x x  

ii) 5log 625 y

 5log 625 y

 : 5 625y 

45 5 4y y  

iii) 10log 10000 z

 10log 10000 z

 : 10 10000z 

410 10 4z z  

iv) 7

1
log

343
a 

 7

1
log

343
a 

 :  
1

7
343

a 

3

1
7

7
a 

37 7a 

3 3a a    

3. 
(i) 2log 32

 2log 32    5
2log 2

   25log 2 (i)    log logn
a ax n x

   5 1 5   (ii)   log 1a a 
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ii) logc c

 logc c   
1

2logc c

   
1

log
2

c   (i)   log logn
a ax n x

   
1 1

1
2 2

     (ii)   log 1a a 

iii) 10log 0.001

 10log 0.001 10

1
log

1000

 
  

 

      10 3

1
log

10

 
  

 
(i)   log logn

a ax n x

      3
10log 10

      103log 10 

      3 1 3   (ii)   log 1a a 

iv) 2

3

8
log

27

 2

3

8
log

27    

3

2

3

2
log

3

 
  

 

    2

3

2
3log

3

 
  

 

    3 1 3  
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