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

Simplifying surds, rationalising denominators, and using surds in exact calculations. Sourced from legacy WJEC GCSE

Mathematics and Mathematics-Numera

REVISE
.wales

2.05 — Surds

Spec 1.9.4, 1.9.5, 1.9.7 — Unit 2 (no calculator)
Simplifying surds, rationalising denominators, and using surds in exact calculations. Sourced from legacy WJEC GCSE

Mathematics and Mathematics-Numeracy Higher non-calculator papers, organised for revision under the 2025 spec.

2025 SPECIFICATION

Estimated time for entire question pack: ~1 hours 10 minutes

Derived from the GCSE Higher pace of ~1.5 min/mark (47 marks across 11 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 · 1.9.4, 1.9.5, 1.9.7 · 2025 spec

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

Surd manipulation 1.9.4

 and .

Simplify by extracting the largest square factor.

Like terms only when adding/subtracting surds.

More complex surd expressions 1.9.5

Multiply expressions containing surds — expand
brackets carefully.

Simplify fractions containing surds by dividing

common factors.

Multiply top & bottom by  or the conjugate to
rationalise.

Surds in exact calculations 1.9.7

Leave answers in surd form when an exact value is

asked for.

Useful in Pythagoras, areas, and geometric exact

answers.

Simplify to  with the smallest possible .

Rational vs irrational 1.9.4

 is rational iff  is a perfect square.

Sum of rational + irrational is irrational.

Product of two irrationals can be rational, e.g. 

.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Surds in one page
Quick-reference notes — revisit before each question. Don’t use during the questions.

Surd basics

, 

.

.

Simplify by extracting squares

 — pull out the largest

square factor

.

.

Add & subtract surds

Only combine like surds (same

radicand).

.

.

Expand brackets with surds

.

 — the
‘difference of two squares’ trick.

Rationalise the denominator

.

For , multiply top & bottom by

.

Rational vs irrational answer

 is irrational unless  is a perfect

square.

 is irrational;  is

rational.

State explicitly when asked.

Exact answers in π

circle: , 

Area of circle radius :  (exact). Don’t

evaluate .

Sector: . Leave  in the

answer.

Volume & surface in π

sphere: , 

Cone curved surface:  where  is

slant height.

Cylinder volume: .

Common traps

• .

• Forgetting to simplify  → .

• Approximating π when the question
asks for an exact answer.

Crib sheet — revision compilation for WJEC GCSE Maths, Unit 2, 1.9.4, 1.9.5, 1.9.7. Questions begin overleaf.
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Question 1 WJEC Mathematics Higher U1 · Nov 2016 · Q17 5 marks



Question 2 WJEC Mathematics Higher U1 · Nov 2018 · Q15 4 marks



Question 3 WJEC Mathematics-Numeracy Higher U1 · June 2019 · Q10 4 marks



Question 4 WJEC Mathematics-Numeracy Higher U1 · June 2019 · Q11 6 marks



Question 4 (cont.) WJEC Mathematics-Numeracy Higher U1 · June 2019 · Q11 6 marks



Question 4 (cont.) WJEC Mathematics-Numeracy Higher U1 · June 2019 · Q11 6 marks



Question 4 (cont.) WJEC Mathematics-Numeracy Higher U1 · June 2019 · Q11 6 marks



Question 5 WJEC Mathematics Higher U1 · Nov 2019 · Q15 5 marks



Question 6 WJEC Mathematics Higher U1 · June 2022 · Q15 5 marks



Question 7 WJEC Mathematics Higher U1 · Nov 2022 · Q17 3 marks



Question 8 WJEC Mathematics-Numeracy Higher U1 · Nov 2023 · Q9 3 marks



Question 8 (cont.) WJEC Mathematics-Numeracy Higher U1 · Nov 2023 · Q9 3 marks



Question 8 (cont.) WJEC Mathematics-Numeracy Higher U1 · Nov 2023 · Q9 3 marks



Question 9 WJEC Mathematics Higher U1 · Nov 2023 · Q15 2 marks



Question 10 WJEC Mathematics-Numeracy Higher U1 · Nov 2024 · Q10 4 marks



Question 10 (cont.) WJEC Mathematics-Numeracy Higher U1 · Nov 2024 · Q10 4 marks



Question 10 (cont.) WJEC Mathematics-Numeracy Higher U1 · Nov 2024 · Q10 4 marks



Question 11 WJEC Mathematics Higher U1 · Nov 2024 · Q12 6 marks

End of question pack


