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GCSE Mathematics – Higher Tier · Geometry AO2 Paper

G21: Exact trigonometric values
Derive and reason with exact trigonometric values

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.
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[Question 1: 3 marks]

2) Use a right-angled isosceles triangle with shorter sides of 1 unit to show that tan 45◦ = 1 and
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3) Show that (sin 30◦)2 + (cos 30◦)2 = 1

[Question 3: 2 marks]

4) Explain why sin 60◦ = cos 30◦
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3

. Explain her mistake.

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

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

[Question 5: 2 marks]
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Answers and brief mark scheme

Q Answer Method / notes

1 Shown Half: hypotenuse 2, opposite 30◦ is 1 (M1); angles 30◦, 60◦, 90◦

(M1); 1
2 (C1).

2 Shown Hypotenuse
√

2 (M1); tan 45 = 1
1 (C1); sin 45 = 1√

2
=
√

2
2 (C1).

3 Shown 1
4 + 3

4 (M1); C1.

4 Explanation In a 30-60-90 triangle the side opposite 60◦ is next to 30◦ (C2).

5
√

3 That is tan 30◦ (C1); B1.

6 Shown 2 × 1
2 ×

√
3

2 (M1); C1.

7 Explanation Adjacent side would be 0 (C1); cannot divide by 0 (C1).

8 Shown 8 cos 60◦ = 8 × 1
2 (M1); C1.

9 Explanation Opposite side has zero length (C2).
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