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1 a = 64 b = 216 c = 1 
 

 d = 625 e = −243 f = 1
16

 

 

 g = 8
27  h = 1

64−  i = 24
3( )  = 16

9  or 7
91  

 

 j = 43
2( )  = 81

16  or 1
165  k = 0.000 01 l = −0.008 

 
2 a 28 b 27 c 20 d 24 e 29 f 214 

 
3 a = 8p7 b = x10 c = 6n5 d = y12 
 

 e = 2b f = p4q3 g = x3y h = 6r2s3 
 

 i = 2x3y7 j = 4a5b8 k = 125r3s6 ÷ 100r2s2 l = 15p3q 
      = 5

4 rs4 

 
4 a 2

1 1
93

= =  b = 1 c 6
1 1

64( 2)−
= =  

 

 d 26 36= =  e 3 33 82
2 3 27( ) ( )−= = =  f 9 3= =  

 

 g 4 16 2= =  h 3 27 3= − = −  i 1 1
49 7= =  

 

 j 3 125 5= =  k 4 2
9 3= =  l 1 1

636
= =  

 

 m 4
1 1

381
= =  n 3

1 1
464−

= = −  o 5 32 2= =  
 

 p 8 23
125 5= − = −  q 9 3 1

4 2 2 or 1= =  r 
1
327 8 23

8 27 3( )−= = =  

 
5 a 3 3( 4) 2 8= = =  b 2 23( 27) 3 9= = =  
 

 c 3 34( 16) 2 8= = =  d 2 23( 125) ( 5) 25= − = − =  
 

 e 5 5( 9) 3 243= = =  f 2 23
1 1 1

4( 8) 2
= = =  

 

 g 3 3
1 1 1

216( 36 ) 6
= = =  h 4 41 1 13

8 2 16( ) ( )= = =  
 

 i 3 3 84 2
9 3 27( ) ( )= = =  j 2 23( 216) 6 36= = =  

 

 k 3 316 64 104
9 3 27 27( ) ( )  or 2= = =  l 4 427 3 813

64 4 256( ) ( )= − = − =  
 

 m 4 2 1
100 10 5  or 0.2= = =  n 

3
2 3 39 84 2

4 9 3 27( ) ( ) ( )−= = = =  
 

 o 2 264 4 43
1000 10 25( ) ( )  or 0.16= = =  p 

3
2 3 325 16 644

16 25 5 125( ) ( ) ( )−= = = =  
 

 q 
3
4 3 381 81 3 27 34

16 16 2 8 8( ) ( ) ( )  or 3= = = =  r 
4
3 4 464 27 3 813

27 64 4 256( ) ( ) ( )−= = = =  
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6 a = 34 27×  b = 4 16 25+  c = 3

1
8

36÷  d = 33 64 ( 9)− ×  

  = 2 × 3 = 6  = 2 + 5 = 7  = 1
2  ÷ 6 = 1

12   = −4 × 27 = −108 
 
 e = 2 33 8− −  f = 21

25 4×  g = 34( 81) 49−  h = 33 9
427 ( )×  

  = 9 − (−2) = 11  = 1
5 × 16 = 16 1

5 5 or 3   = 27 − 7 = 20  = 3 × 27
8  = 81 1

8 8 or 10  
 
 i = 359 ( 32)× −  j = 5121 32+  k = 31

4100 ( )÷  l = 4
251

16
( 243)×  

  = 3 × (−8) = −24  = 11 + 2 = 13  = 10 ÷ 1
8  = 80  = 1

2  × 9 = 9 1
2 2 or 4  

 
7 a = x2 b = y−6 c = 3p−4 d = 8x−12 

 

 e = 
5
2y  f 

2 1 11
3 4 128 8b b+= =  g 

3 1 4
5 3 15x x−= =  h 

51 4
2 3 6a a− −= =  

 

 i 
91 1

4 5 20( )p p− −= =  j = 
4
59x  k 

5 3 1
6 2 31y y+ −= =  l = 1

3 t  
 

 m 
71 1

4 2 42b b+ −= =  n 
1 1 1
2 3 61y y+ − −= =  o 

32 1 1
3 6 4 4( )2 2x x+ − − −= =  p 

3 91
4 2 41 ( )1 1

4 4a a+ − −= =  

 
8 a x = 62 = 36 b x = 53 = 125 c 

1
2x  = 1

2  d 
1
4x  = 3 

      x = ( 1
2 )2 = 1

4   x = 34 = 81 
 

 e 
1
2x  = 3 8  = 2 f 

1
3x  = ± 16  = ± 4 g 

1
3x  = ± 4 81  = ± 3 h 

3
2x  = 1

27  

  x = 22 = 4  x = (± 4)3 = ± 64  x = (± 3)3 = ± 27  
1
2x  = 13

27  = 1
3  

        x = ( 1
3 )2 = 1

9  

 
9 a = 

1
2x  b = 

1
3x−  c 

51
2 22x x x= × =  d 

1
4x

x
=

3
4x−=  

 

 e 
31

2 23( )x x= =  f 
511

3 62x x x= × =  g 
51

2 25( )x x= =  h 
132 3

3 62x x x= × =  

 
10 a 

1
24x−  b 11

2 x−  c 33
4 x−  d 21

9 x−  e 
1
32

5 x−  f 
3
21

3 x−  

 
11 a = (23)2 = 26 b = (2−2)−2 = 24 c = 

1 1
3 31(2 ) 2−− =  

 

 d = 
1 2
6 34(2 ) 2− −=  e = 

62
5 53(2 ) 2=  f = (2−5)−3 = 215 

 
12 a = (32)x = 32x b = (34)x + 1 = 34x + 4 c = 

3
4 43(3 ) 3
x x=  

 

 d = (3−1)x = 3−x e = (32)2x − 1 = 34x − 2 f = (3−3)x + 2 = 3−3x − 6 

 
13 a = 2 × 2x = 2y b = 2−2 × 2x = 1

4 y  c = (2x)2 = y2 
 

 d = (23)x = 23x = (2x)3 = y3 e = 23 × 24x = 8y4 f = (2−1)x − 3 = 23 × 2−x = 8
y
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14 a 2x = 26 b 5x − 1 = 53 c 3x + 4 = 27 = 33 d (23)x = 23x = 2 
  x = 6  x − 1 = 3  x + 4 = 3  3x = 1 
    x = 4  x = −1  x = 1

3
 

 
 e 32x − 1 = 32 f 16 = 42 = 43x − 2 g (32)x − 2 = 32x − 4 = 33 h (23)2x + 1 = 26x + 3 = 24 
  2x − 1 = 2  2 = 3x − 2  2x − 4 = 3  6x + 3 = 4 
  x = 3

2   x = 4
3   x = 7

2   x = 1
6  

 

 i (72)x+1 = 72x+2 = 
1
27  j 33x − 2 = 

1 2
3 32(3 ) 3=  k (6−1)x+3 = 6−x−3 = 62 l (2−1)3x − 1 = 21 − 3x = 23 

  2x + 2 = 1
2   3x − 2 = 2

3   −x − 3 = 2  1 − 3x = 3 
  x = 3

4−   x = 8
9   x = −5  x = 2

3−  

 
15 a 2x + 3 = (22)x = 22x b 53x = (52)x+1 = 52x+2 c (32)2x = 34x = 3x − 3 d (42)x = 42x = 41 − x 
  x + 3 = 2x  3x = 2x + 2  4x = x − 3  2x = 1 − x 
  x = 3  x = 2  x = −1  x = 1

3  
 
 e (22)x + 2 = (23)x f (33)2x = (32)3 − x g 63x − 1 = (62)x + 2 h (23)x = (24)2x − 1 
  22x + 4 = 23x  36x = 36 − 2x  63x − 1 = 62x + 4  23x = 28x − 4 
  2x + 4 = 3x  6x = 6 − 2x  3x − 1 = 2x + 4  3x = 8x − 4 
  x = 4  x = 3

4   x = 5  x = 4
5  

 
 i (53)x = 5x − 3 j (3−1)x = 3x − 4 k (2−1)1 − x = (2−3)2x l (2−2)x + 1 = (23)x 
  53x = 5x − 3  3−x = 3x − 4  2x − 1 = 2−6x  2−2x − 2 = 23x 
  3x = x − 3  −x = x − 4  x − 1 = −6x  −2x − 2 = 3x 
  x = 3

2−   x = 2  x = 1
7   x = 2

5−  

 
16 a = x3 − 1 b = 2x2 + 6x3 c = 3 − x2 d = 12x3 + 8x 
 

 e = 3x3 + 2x f = 3 − 3x2 g = 
1
2 25x x+  h = 3x2 − x−1 

 

 i = x6 + x4 − 3x2 − 3 j = 2x9
 + 6x5

 + x5
 + 3x k = x3 − 1 − 2 + 2x−3 l =

5 5
2 23 2x x x x− − +  

    = 2x9 + 7x5 + 3x  = x3 − 3 + 2x−3  =
5
23 22x x x− +  

 
17 a = x2 + 2 b = 2t3 − 3t c = 

1
23x x−  d = 

5 26
3

y y
y

−  

        = 41
3 2y y−  

 

 e = 
31

4 4p p+  f = 
3
2 1

22w w−  g = 
1
2 ( 1)

1
x x

x
+

+
 h = 

1
2 2

2
2 ( 2)

2
t t t

t
× −

−
 

      = 
1
2x   = 

3
22t  
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