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WJEC GCSE Mathematics and Numeracy (Double Award) — Question Pack

The standard circle theorems — angle at the centre, angle in a semicircle, angles in the same segment, cyclic quadrilaterals,

the tangent-radius

REVISE
.wales

2.17 — Circle theorems

Spec 3.4.4, 3.4.5 — Unit 2 (no calculator)
The standard circle theorems — angle at the centre, angle in a semicircle, angles in the same segment, cyclic

quadrilaterals, the tangent-radius right angle, equal tangents from an external point, and the alternate segment

theorem. Sourced from legacy WJEC GCSE Mathematics / Mathematics–Numeracy Higher non-calculator papers,

organised for revision under the 2025 spec.

2025 SPECIFICATION

Estimated time for entire question pack: ~1 hours 42 minutes

Derived from the GCSE Higher pace of ~1.5 min/mark (68 marks across 18 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a focused single-topic practice pack, not a single mock paper. Questions are organised against the 2025 specification.

Questions are ordered chronologically by sitting, with custom-written and SAM questions at the end.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working — method marks are awarded for clear setup.

A calculator is not permitted on any question in this pack (Unit 2 is the non-calculator paper).

All question content is © WJEC CBAC Ltd. and reproduced for revision purposes only.



PAGE 2 ·  SPECIFICATION REMINDER WJEC GCSE Mathematics · 3.4.4, 3.4.5 · 2025 spec

Circle theorems — what the new spec asks
WJEC GCSE Mathematics (first teaching 2025) · Unit 2: non-calculator.

Centre & circumference 3.4.4

Angle at centre  angle at circumference, same arc.

Angle in a semicircle (diameter) .

Angles in the same segment are equal.

Cyclic quadrilaterals 3.4.4

All four vertices on the circle.

Opposite interior angles sum to .

Exterior angle  opposite interior angle.

Tangents 3.4.5

Tangent and radius meet at  at the point of contact.

Two tangents from a common external point are equal

in length.

The line from the external point to the centre bisects

the angle between the tangents.

Alternate segment 3.4.5

Angle between tangent and chord  inscribed angle in

the alternate segment.

Look for the chord touching the tangent at the point of
contact.

Quote the theorem by name in any proof.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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PAGE 3 ·  CRIB SHEET Formulas & worked methods

Circle theorems in one page
Quick-reference notes — revisit before each question. Don’t use during the questions.

Angle at the centre

angle at centre  angle at

circumference

Same arc: the central angle is twice the
inscribed angle.

E.g. arc : inscribed angle 
central angle .

Angle in a semicircle

Any angle inscribed in a semicircle

(subtended by a diameter) is .

Special case of the ‘angle at the centre’

rule when the central angle is .

Same segment

Angles in the same segment, standing

on the same arc, are equal.

Two inscribed angles looking at the

same chord from the same side 
they’re equal.

Cyclic quadrilateral

opposite angles sum to 

Any quadrilateral with all four vertices
on the circle.

Opposite pairs add to . Exterior

angle equals the opposite interior
angle.

Tangent ⊥ radius

A tangent meets a radius at  at the
point of contact.

Two tangents from the same external
point are equal in length — the lines

from the point form an isosceles ‘kite’
with the centre.

Alternate segment theorem

The angle between a tangent and a
chord equals the angle in the alternate

segment (the inscribed angle standing
on the same chord from the other side).

Reasoning & proof

For ‘find angle ’ questions, mark every
angle you can deduce on the diagram

first.

State the theorem you’re using on each
step: ‘angle in semicircle’, ‘cyclic quad

opposite angles’, etc.

Common traps

• Confusing ‘angle at centre  angle
at circumference’ with the reverse.

• Using the tangent-radius rule for a
chord instead of a tangent.

• Forgetting the cyclic-quad rule needs

all four vertices on the circle.

Crib sheet — revision compilation for WJEC GCSE Maths, Unit 2, 3.4.4, 3.4.5. Questions begin overleaf.
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Question 1 WJEC Mathematics Higher U2 · Nov 2016 · Q8 5 marks



Question 2 WJEC Mathematics Higher U1 · Nov 2016 · Q13 4 marks



Question 3 WJEC Mathematics Higher U1 · June 2017 · Q12 5 marks



Question 4 WJEC Mathematics Higher U1 · Nov 2017 · Q4 7 marks



Question 5 WJEC Mathematics Higher U2 · Nov 2017 · Q10 3 marks



Question 6 WJEC Mathematics Higher U2 · June 2018 · Q19 3 marks



Question 6 (cont.) WJEC Mathematics Higher U2 · June 2018 · Q19 3 marks



Question 7 WJEC Mathematics Higher U1 · Nov 2018 · Q14 3 marks



Question 8 WJEC Mathematics Higher U2 · June 2019 · Q10 4 marks



Question 9 WJEC Mathematics Higher U1 · June 2019 · Q14 4 marks



Question 10 WJEC Mathematics Higher U1 · Nov 2019 · Q12 4 marks



Question 11 WJEC Mathematics Higher U1 · Nov 2020 · Q8 4 marks



Question 12 WJEC Mathematics Higher U2 · Nov 2020 · Q10 3 marks



Question 13 WJEC Mathematics Higher U2 · Nov 2022 · Q14 4 marks



Question 14 WJEC Mathematics Higher U1 · June 2023 · Q10 1 marks



Question 15 WJEC Mathematics Higher U1 · Nov 2023 · Q10 3 marks



Question 16 WJEC Mathematics Higher U1 · June 2024 · Q13 5 marks



Question 17 WJEC Mathematics Higher U2 · Nov 2024 · Q13 2 marks



Question 18 WJEC Mathematics Higher U1 · Specimen · Q15 4 marks

End of question pack


