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1075 (Legacy BY5) · New spec Unit 4 Topic 7 · A2 unit, first sat 2017, 90 marks, 2h paper

REVISE
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BIOLOGY — UNIT 4 · HARDY-WEINBERG, SPECIATION

& EVOLUTION

4.4 Variation and evolution — the Hardy–Weinberg principle, natural selection,

isolating mechanisms and speciation

The Hardy–Weinberg equation as a null model for allele-frequency stability, the conditions under which it fails

(selection, drift, mutation, gene flow, non-random mating), reproductive isolating mechanisms, allopatric and

sympatric speciation, and worked case studies in canine breeds, Darwin's finches and copper-tolerant Agrostis.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 6 min

Derived from the legacy BY5 papers’ pace of ~1.6 min/mark, padded for long-prose answers (41 marks over 4 questions).

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

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not

a single mock paper. It contains every question from

the legacy WJEC BY5 papers (2008 modular spec, 2011–

2017) that maps onto new-spec A2 Unit 4 Topic 7 (4.4).

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— quality of written communication will affect marks.

A calculator is allowed. Diagrams included in answers

must be fully annotated.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only
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4 BY5 Jun 17 Q7 14

Total 41



PAGE 2 ·  SPECIFICATION REMINDER Biology · 4.4 · 2015 spec

Hardy-Weinberg, Speciation & Evolution — what the new

spec asks
WJEC GCE A Level Biology (from 2015) · Unit 4: Variation, Inheritance & Options · Topic 4.4.

Hardy–Weinberg

p + q = 1 for two alleles at a locus.

p2 + 2pq + q2 = 1 for genotype frequencies.

Assumes large population, random mating, no

selection / drift / mutation / migration.

Natural selection

Variation + heritability + differential survival →
adaptation.

Stabilising, directional, disruptive selection patterns.

Sickle-cell allele maintained in malarial regions by
heterozygote advantage.

Genetic drift

Random change in allele frequency, strongest in

small populations.

Founder effect — new population from few individuals.

Bottleneck — sudden reduction reshuffles
frequencies.

Reproductive isolation

Pre-zygotic: ecological, temporal, behavioural,

mechanical, gametic.

Post-zygotic: inviability, sterility (e.g. mule), F2
breakdown.

Once gene flow stops, populations diverge.

Speciation

Allopatric — geographic separation drives divergence.

Sympatric — reproductive barriers arise within one

area.

Adaptive radiation — one ancestor → many

specialised species (Darwin's finches).

Evidence for evolution

Fossil record showing transitional forms.

Comparative anatomy (homologous, analogous

structures).

Molecular — DNA / protein similarity across species.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »



PAGE 3 ·  CRIB SHEET Biology · 4.4 · 2015 spec

Hardy-Weinberg, Speciation & Evolution in one page
Quick-reference notes — revisit before each question.

Hardy–Weinberg

p+q = 1; p2+2pq+q2 = 1.

Predicts allele freq in stable
populations.

Deviation ⇒ selection / drift /
migration / mutation / non-random
mating.

Natural selection

Variation + heritability + differential

reproduction → adaptation.

Stabilising, directional, disruptive.

Sickle-cell

Heterozygote advantage — partial

malaria resistance.

Maintained allele in malarial regions

despite homozygote disadvantage.

Genetic drift

Random allele-frequency change in
small populations.

Founder effect — new population from
few founders.

Bottleneck — sudden drop reshuffles
frequencies.

Pre-zygotic isolation

Geographic, ecological, temporal,
behavioural, mechanical, gametic.

Stops mating or successful
fertilisation.

Post-zygotic isolation

Hybrid inviability, sterility (mule), or F2
breakdown.

Confirms reproductive isolation when

pre-zygotic incomplete.

Allopatric speciation

Geographic separation cuts gene flow.

Selection / drift diverge populations.

Reproductive isolation arises ⇒ new
species.

Sympatric

Diverge within same region.

Polyploidy, ecological / behavioural

niche shift.

Adaptive radiation

One ancestor → many specialised
species.

Darwin's finches in Galapagos.

Often follows colonisation of empty
niches.

Crib sheet — revision compilation for Biology Unit 4 Topic 7. Questions begin overleaf.



Question 1 WJEC BY5 June 2011 · Q4 10 marks



Question 1 (cont.) WJEC BY5 June 2011 · Q4 10 marks



Question 1 (cont.) WJEC BY5 June 2011 · Q4 10 marks



Question 1 (cont.) WJEC BY5 June 2011 · Q4 10 marks



Question 2 WJEC BY5 June 2012 · Q4 6 marks



Question 2 (cont.) WJEC BY5 June 2012 · Q4 6 marks



Question 3 WJEC BY5 June 2015 · Q5 11 marks



Question 3 (cont.) WJEC BY5 June 2015 · Q5 11 marks



Question 3 (cont.) WJEC BY5 June 2015 · Q5 11 marks



Question 3 (cont.) WJEC BY5 June 2015 · Q5 11 marks



Question 4 WJEC BY5 June 2017 · Q7 14 marks



Question 4 (cont.) WJEC BY5 June 2017 · Q7 14 marks



Question 4 (cont.) WJEC BY5 June 2017 · Q7 14 marks



Question 4 (cont.) WJEC BY5 June 2017 · Q7 14 marks



END OF QUESTION PACK

4 questions · 41 marks · ~1 h 6 min

Source: WJEC BY5 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec A2 Unit 4 — Topic 7 (4.4)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


