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Exercises of Powers and roots  

1)  Simplify the following expressions into a single power:

a) 
(53)2

 × 53
 × 53

52
 × 53

b) (76)3
 × 73

 × 73
 × 74 c) (113

 × 112)3
 × 114

d) 
(23)3

 × 22
 × 27

23
 × 22

e) (39
 × 33)4

 × 32 f) 
(23)9

 × 23
 × 22

22
 × 23

2)  Simplify the following expressions into a single power:

a) 22
 × 43

 × 87 b) 33
 × 93

 : 94 c) 
(33)4

 : 92

272

d) (34
 × 273)4

 : 814 e) 53
 × 252

 × 1254 f) 33
 × 274

 : 813

3)  Simplify the following expressions into a single power with positive exponent:

a) 
2

3

4

 × 
2

3

5 2

 × 
3

2

–2

b) 

2

3

2 4

 × 
3

2

3

 × 
2

3

–4

2

3

3

 × 
2

3

–3

c) 
3

4

–3 3

 × 
4

3

5

 × 
3

4

–3

 × 
4

3

5

d) 
5

3

–3

 × 
5

3

–3 –3

 × 
5

3

3

e) 

4

3

–3 3

 × 
4

3

–3

 × 
3

4

–3

3

4

2

 × 
4

3

–2
f) 

7

3

–2 3

 × 
7

3

3

 × 
7

3

2

 × 
7

3

3

1
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4)  Simplify the following expressions into a single power with positive exponent:

a) 
4

7

–4

 × 
343

64

3

 × 
49

16

–4

b) 

7

4

–3 3

 : 
64

343

–2

64

343

3

c) 
3

5

–4

 × 
25

9

3

 : 
25

9

2

d) 

4

3

9 –3

 : 
64

27

–3

64

27

2

e) 
3

4

3

 × 
64

27

2 3

 : 
16

9

–2

f) 
4

3

4

 × 
64

27

–8

 × 
81

256

–4

5)  Calculate the following square roots in your head (do not use calculator):

a) 9 b) 25 c) 121

d) 64 e) 16 f) 100

6)  Find out the integer root and the remainder using the square root algorithm:

a) 67962 b) 400 c) 7843

d) 51529 e) 80140 f) 6332

7)  Rationalize the following expressions:

a) 
15

7
b) 

36

26
c) 

36

33
d) 

19

5

e) 
11

5
f) 

35

55

2
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8)  Rationalize the following expressions:

a) 
11

27 – 2
b) 

47

47 – 7
c) 

7

13  + 5
d) 

16

20 – 9

e) 
5

5  – 4
f) 

17

34 + 4

9)  Rationalize the following expressions:

a) 
78

6945
b) 

15

5158
c) 

26

7459
d) 

10

1745

e) 
27

538
f) 

2

106

10)  Calculate these expressions:

a)  45  – 5 5 b)  3 48  – 3 48

c)  5 12  – 2 75 d)  4 50  – 3 8

e)  4 5  – 6 80 f)  4 175 – 3 175 + 6 28

11)  Simplify the following expressions into a single root:

a) 
746

523
b)  114

 115
c) 77

 × 525
d) 

223

1939

e) 243
 × 334

f) 
535

343

Answers:

 1)  a) 57 b) 728 c) 1119 d) 213 e) 350 f) 227

 2)  a) 229 b) 3 c) 32 d) 336 e) 519 f) 33
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 4)  a) 
7

4

5

b) 
4

7

6

c) 
5

3

6

d) 
3

4

24

e) 
4

3

13

f) 
3

4

4

 5)  a) 3 b) 5 c) 11 d) 8 e) 4

f) 10

 6)  a) Integer root = 260.  Remainder = 362 b) Integer root = 20.  Remainder = 0

c) Integer root = 88.  Remainder = 99 d) Integer root = 227.  Remainder = 0

e) Integer root = 283.  Remainder = 51 f) Integer root = 79.  Remainder = 91

 7)  a) 
105

7
b) 

18 26

13
c) 

12 33

11
d) 

95

5

e) 
11 5

5
f) 

7 55

11

 8)  a) 
11 27 + 22

23
b) 

–47 – 7 47

2
c) 

–7 13 + 35

12
d) 

–16 20 – 144

61

e) 
–5 – 4 5

11
f) 

17 34 – 68

18

 9)  a) 
26 695

23
b) 

5 5138

17
c) 

13 7449

37
d) 

10 175

17

e) 
27 558

5
f) 

1056

5

 10)  a)   – 2 5 b)  0 c)  0 d)  14 2

e)   – 20 5 f)  17 7

 11)  a) 
72

52
3 b) 11910

c) 735 × 5410
d) 

22

19
3

e) 216 × 3912
f) 

59

320
15

4


