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Negative indices
Worked solutions
GCSE Maths topic practice

This topic online

1 Work out the value of

a. 5−2

b. 4−3
(2 marks)

a)
5-2 = 1/52

= 1
25

b)
4-3 = 1/43

43 = 64

= 1
64

2 a. Work out the value of 90

b. Work out the value of 2−4 (2 marks)

(a) Any non-zero number to the power 0 is 1, so 90 = 1
(b) A negative index means the reciprocal
2-4 = 1

24  = 116
The reciprocal rule keeps the index laws consistent
24 × 2-4 = 20 = 1. Since 24 = 16, the other factor must be 1/16.

A negative power does not make the answer
negative
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3 Write each number as a power with a negative index.

a. Write 1
81

 as a power of 3.

b. Write 1
125

 as a power of 5.
(2 marks)

a)
81 = 3×3×3×3 = 34

1
81  = 1

34

3-4

b)
125 = 53

1
125  = 5-3

4 Work out the value of (35 × 3−2) ÷ 3 (2 marks)

35 x 3-2 = 3(5-2) = 33

33 divided by 3 = 3(3-1) = 32

32 = 9
9

5 Work out the value of

a. ( 2
3

)−2

b. ( 1
4 )−3

(3 marks)

a)
flip the fraction

( 2
3 )

-2 = ( 3
2 )

2

= 94
b)

( 1
4 )-3 = ( 41 )

3 = 43

= 64
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6 a. Work out the value of 8
2
3

b. Work out the value of 25− 1
2

c. Work out the value of 10−2
(3 marks)

(a) 8 2
3 = (cube root of 8)² = 2² = 4

(b) 25- 1
2 = 1

2512  = 1
√25  = 15

(c) 10-2 = 1
10²  = 1

100  = 0.01

7 Work out the value of the letter in each equation.

a. 2k = 1
32

b. 5m = 0.04 (3 marks)

a)
32 = 25

1
32  = 2-5

k = -5
b)

0.04 = 4
100  = 1

25
1

25  = 1
52  = 5-2

m = -2



Page 4 of 7robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

8 Work out the value of

a. 49− 1
2

b. 27− 2
3

c. 32− 3
5 (3 marks)

a)

49-1/2 = 1
491/2

491/2 = √49 = 7
1
7

b)

27-2/3 = 1
272/3

27 1/3 = 3, then 32 = 9
1
9

c)

32-3/5 = 1
323/5

32 1/5 = 2, then 23 = 8
1
8



Page 5 of 7robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

9 Simplify

a. 3x−2 × 2x5

b. 12x3 ÷ 4x−2

c. (2x−2)3 (4 marks)

a)
3 × 2 = 6
x: -2 + 5 = 3
6x3

b)
12 ÷ 4 = 3
x: 3 - (-2) = 5
3x5

c)
23 = 8
x: -2 × 3 = -6
8x-6

10 Work out the value of

a. ( 4
9

)−
1
2

b. ( 1
8

)−
2
3

(4 marks)

a)

( 4
9 )-1/2 = ( 9

4 ) 1/2

= √9
√4

3
2

b)

( 1
8 )-2/3 = 82/3

cube root of 8 = 2
22 = 4
4
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11 a. Simplify  n−5 × n8

b. Write down the value of 2−3
(3 marks)

a) Add the indices
n(-5+8) = n3

b) 2-3 = 1 / 23 = 1
8

A negative power means a reciprocal, not a negative answer
2³ × 2⁻³ must equal 2⁰ = 1, so 2⁻³ = 1/8. Here n must be non-

zero because n⁻⁵ occurs in the
original expression

12 Write 5
2x3  in the form axn, where a and n are constants.

Write down the value of a and the value of n. (2 marks)

5
(2x3)  = 52  × 1

x3

1
x3  = x-3

5
2  x-3

a = 52 , n = -3

13 Expand and simplify

a. x−2(x5 + 4x2)

b. 3x−1(2x3 − 5x) (4 marks)

a)
x-2 × x5 = x3

x-2 × 4x2 = 4x0 = 4
x3 + 4
b)
3x-1 × 2x3 = 6x2

3x-1 × -5x = -15x0 = -15
6x2 - 15
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14 a. Write down the value of 170

b. Write down the value of 4−2

c. Simplify  (m−3)4 × m14
(4 marks)

a) Any non-zero number to the power 0 is 1
b) 4-2 = 1 / 42 = 116

c) (m-3)4 = m-12, then m-12 x m14 = m(-12+14) = m2

Keep the original restriction: m must be non-zero wherever they occur in a
denominator or with a negative power


