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In Section E: M = method mark, P = process mark, A = accuracy mark, B = independent mark, C = communication
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GCSE Mathematics Number Indices

A Your turn answers
Compare each line of your working with the solution.

FOUNDATION

A1 (a) 35+6 = 311 (b) 210−3 = 27

A2 Top: 24×3 = 212 Bottom: 25+4 = 29 212−9 = 23 = 8

A3 (a) 1 (b)
1
52 =

1
25

(c)
(

4
3

)2

=
16
9

A4 (a) 5×2 = 10 and b3+4 = b7 10b7 (b) 33 = 27 and y2×3 = y6 27y6

HIGHER

A5 3
√

125 = 5 52 = 25

A6 Flip:
(

81
16

)3
4

Fourth root top and bottom:
3
2

Cube:
27
8

A7 8 = 23 and 32 = 25 23x = 25 3x = 5 x =
5
3

A8 (a) 5q−1 = 5q ÷51 =
y
5

(b) 25q = (52)q = (5q)2 = y2

B Fluency solutions
One mark for each correct part unless stated. The notes in italics explain why each sequence was chosen.

FOUNDATION

B1 (a) 16 (b) 16 (c) 16 (d) −16

24 and 42 happen to be equal, but ab and ba are usually different. In (d) there is no bracket, so only the 2 is raised to

the power.
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GCSE Mathematics Number Indices

B2 (a) 37 (b) 32+1 = 33 (c) 32−5 = 3−3 (d) 42 = 24, so 24 ×23 = 27

The laws only work when the bases match. In (d) you must rewrite 4 as 22 first.

B3 (a) 76 (b) 7−6 (c) 70, which is 1 (d) 73−(−2) = 75

B4 (a) 56 (b) 56 (c) 5−4 (d) 50 = 1

B5 (a) 1 (b)
1
4

(c)
1

1000
(d) 23 = 8

B6 (a) a7 (b) 3m3 (c) p6q3 (d) 12x3

HIGHER

B7 (a)
√

49 = 7 (b) 3
√

1000 = 10 (c) 4
√

81 = 3 (d)
1
6

B8 (a) 33 = 27 (b) 5
√

32 = 2, 22 = 4 (c) 103 = 1000 (d) 24 = 16

B9 (a)
1
5

(b)
1
3

(c)
1
43 =

1
64

(d)
(

9
4

)1
2

=
3
2

B10 (a) x = 5 (b) x = −2 (c) x =
1
2

(d) 22x = 2−3, so x = −3
2

B11 (a) 4x2 (b) 27
2
3 = 9 and y6×2

3 = y4: 9y4 (c) x2 (d) x
3
2−

1
2 = x

C Reasoning solutions
Your wording can be different. Check that your reason makes the same point.

FOUNDATION

C1 She multiplied 2 by 3. 23 means 2×2×2 = 8

C2 Using the division law, 53 ÷53 = 53−3 = 50. But any number divided by itself is 1. So 50 = 1.
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GCSE Mathematics Number Indices

C3 32 ×33 = 35 = 243 95 = 59049 No. You add the indices but the base stays as 3.

C4 2−3 =
1
8

3−2 =
1
9

1
8
>

1
9

2−3 is greater

C5 (a) 8 = 23 and 42 = (22)2 = 24 23 ×24 = 27 (b) 16 = 24, so
1
16

= 2−4

HIGHER

C6 He multiplied by the index. The 2 means square root and the 3 means cube:
√

16 = 4, then 43 = 64

C7 4
1
2 = 2 4−1 =

1
4

40 = 1 4−
1
2 =

1
2

4
3
2 = 8

4−1, 4−
1
2 , 40, 4

1
2 , 4

3
2

C8 5−n =
1
5n = 0.4, so 5n =

1
0.4

= 2.5 (5n)2 = 2.52 = 6.25

C9 3
√

5 = 5
1
3 and 25 = 52 5

1
3 ×52 = 5

1
3 +2 = 5

7
3 n =

7
3

C10 (a) 2n+1 = 2×2n, so 2n+1 + 2n = 2×2n + 2n = 3×2n as required

(b) 212 = 22 ×210, so 212 + 210 = 4×210 + 210 = 5×210 210 ×5

D Problem solving solutions
There is often more than one correct method. Any complete, correct method scores full marks.

FOUNDATION

D1 (a) 26 = 64 (b) 29 = 512 and 210 = 1024 10 hours

D2 (a) 34 ×34 = 38 cm2 (b) 25 ×23 = 28 = 256 cm2

D3 8 = 23 23 ×210 ×210 = 223 bytes
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D4 (a) x + 4 = 10 x = 6 (b) 3x = 12 x = 4 (c) 7− x = −2 x = 9

D5 Top: 62−5 = 6−3 6−3 ÷6−1 = 6−3+1 = 6−2 =
1
36

HIGHER

D6 Side =
√

27 = 2
7
2 = 23 ×2

1
2 = 8

√
2 cm

D7 (a) 7m ×7n = ab (b) (72)m = (7m)2 = a2 (c) 7n ÷7 =
b
7

(d) (7m)2 ÷7n =
a2

b

D8 2x ×22y = 25 gives x + 2y = 5 3x−y = 32 gives x− y = 2

Subtract: 3y = 3, so y = 1 and x = 3 x = 3, y = 1

D9 (32)x+1 = (33)x 32x+2 = 33x 2x + 2 = 3x x = 2

D10 (a) 2x ×23 = 5×8 = 40 (b) (2x)2 = 52 = 25 (c) (2x)−3 = 5−3 =
1

125

E Exam practice solutions
Marks are shown on the right of each line.

FOUNDATION Foundation and Higher crossover

E1 (a) 81 B1

(b) 58 B1

(c) 94 B1

(d) 215 B1
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E2 (a) 1 B1

(b)
1
16

B1

(c) 34+5−7 = 32 M1

9 A1

E3 (a) m9 B1

(b) 4k6 B1 for 4, B1 for k6

(c) 16w12 B1 for 16, B1 for w12

HIGHER

E4 (a) 11 B1

(b) 3
√

216 = 6, 62 = 36 M1

1
36

A1

(c)
(

2
3

)4

M1

16
81

A1

E5 (a) 81 = 34 n = −4 B1

(b) 32n = 35 M1

n =
5
2

A1

E6 Top: 25a6b4 M1

a6−(−2) = a8 and b4−1 = b3 M1

25a8b3 A1

E7 4x+2 = 22x+4 M1

3x−1 = 2x + 4 M1

x = 5 A1
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E8 Top: 2n+2 + 2n = 4×2n + 2n = 5×2n M1 M1

Bottom: 2n+1 −2n = 2×2n −2n = 2n M1

5×2n

2n = 5 as required A1
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