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GCSE Mathematics – Higher Tier · Number AO2 Paper

N6: Powers and roots
Reason with powers, roots and estimates of them

20 marks · about 30 minutes · Non-calculator · AO2 (reason, interpret and communicate)

Answer every question in the space given. Show every step of your reasoning – most marks are for clear working
and explanation. Diagrams are not drawn to scale unless the question says otherwise.

1) Show that 25 + 25 = 26

[Question 1: 2 marks]

2) Lily says 32 × 32 = 94. Explain her mistake.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 8: 2 marks]

9) Raj says
√
36 + 64 = 14. Explain his mistake.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 9: 1 marks]

10) Estimate
√
200 to 1 decimal place. Justify your estimate.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 10: 2 marks]

11) Show that 53 − 52 = 100

[Question 11: 2 marks]

End of paper – 20 marks in total

Number AO2 Paper N6: Powers and roots (20 marks) 3 Turn over3

8) Show that 210 is close to 103. Use this to estimate 220.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 8: 2 marks]

9) Raj says
√
36 + 64 = 14. Explain his mistake.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 9: 1 marks]

10) Estimate
√
200 to 1 decimal place. Justify your estimate.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 10: 2 marks]

11) Show that 53 − 52 = 100

[Question 11: 2 marks]

End of paper – 20 marks in total

Number AO2 Paper N6: Powers and roots (20 marks) 3 Turn over3
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Answers and brief mark scheme

Q Answer Method / notes

1 Shown 2× 25 (M1); = 26 (C1).

2 34 = 81 Added indices but also multiplied bases (C1); correct value 34 (B1).

3 Explanation 72 = 49 and 82 = 64 (M1); 50 lies between (C1).

4 Shown 64 and 64 (M1); conclusion (C1).

5 Positive An even number of negatives multiplied (C1).

6 34 81 and 64 (M1); conclusion (C1).

7 Explanation (−2)3 = −8 (C1); no real number squares to a negative (C1).

8 About 106 210 = 1024 (M1); 220 = (210)2 ≈ 106 (C1).

9
√
100 = 10 C1.

10 14.1 142 = 196, 152 = 225 (M1); 14.1 with reason (C1).

11 Shown 125− 25 (M1); 100 (C1).

Number AO2 Paper N6: Powers and roots (20 marks) 44


