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1074 (Legacy BY4) + 1075 (Legacy BY5) · New spec Unit 3 Topic 12 · A2 unit, first sat 2017, 90 marks, 2h paper

REVISE
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BIOLOGY — UNIT 3 · POPULATION SIZE &

COMMUNITY DYNAMICS

3.7 Population size and ecosystems — growth curves, carrying capacity, predator-

prey and succession

Population growth curves (lag, log, stationary, death), abiotic and biotic limiting factors, carrying capacity, intra- and

interspecific competition, the Lotka-Volterra predator-prey relationship, and the stages of ecological succession

from pioneer species to a climax community.

LEGACY 2008 SPECIFICATION

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

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 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 BY4 (and BY5, where relevant) papers

(2008 modular spec, 2011–2017) that maps onto new-
spec A2 Unit 3 Topic 12 (3.7).

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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Population Size & Community Dynamics — what the new

spec asks
WJEC GCE A Level Biology (from 2015) · Unit 3: Energy, Homeostasis & the Environment · Topic 3.7.

Population growth curve

Lag phase — small numbers, slow growth.

Exponential phase — rapid growth, resources

unlimited.

Stationary phase — growth rate matches death rate at
carrying capacity (K).

Limiting factors

Density-dependent: food, disease, competition,

predation.

Density-independent: temperature, drought, fire.

Carrying capacity (K) = maximum sustainable
population.

Competition

Intraspecific: within a species — strongest at high

density.

Interspecific: between species — can drive

competitive exclusion.

Gause: two species with identical niches cannot

coexist.

Predator-prey

Predator numbers lag behind prey numbers (Lotka-

Volterra).

Cyclic oscillations — lynx / snowshoe hare classic

example.

Reductions in predator allow prey to recover (and vice

versa).

Succession

Primary: starts on bare rock; pioneers (lichens,

mosses).

Secondary: starts on disturbed but soil-rich land (e.g.

after fire).

Each seral stage modifies the environment for the

next; ends in climax community.

Conservation case studies

Red kite reintroduction in Wales — numbers recovered

with legal protection.

Grand Banks cod collapse — overfishing crashed

reproductive population.

Heather moorland succession — management with

burning resets pioneer stages.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Population Size & Community Dynamics in one page
Quick-reference notes — revisit before each question.

Growth phases

Lag — small numbers, slow.

Exponential — doubling, resources
unlimited.

Stationary — at carrying capacity (K).

Death — conditions deteriorate.

Carrying capacity

Maximum sustainable population.

Set by abiotic + biotic factors.

Can shift if conditions change.

Density-dependent

Stronger as population grows.

Examples: food, disease, predation,
competition.

Density-independent

Same effect regardless of density.

Examples: temperature, drought, fire,
flood.

Competition

Intraspecific: same species —
strongest near K.

Interspecific: between species — can
drive exclusion.

Gause’s principle: no two species
share an identical niche.

Predator-prey

Predator lags prey numbers.

Cyclic oscillations (lynx-hare classic).

Removing predator ⇒ prey rises then

crashes.

Succession

Primary: from bare rock.

Secondary: from disturbed soil.

Pioneers → seral stages → climax
community.

Conservation case studies

Red kite: legal protection ⇒ recovery in
Wales.

Grand Banks cod: overfishing ⇒
collapse.

Heather: succession managed by
controlled burning.

Crib sheet — revision compilation for Biology Unit 3 Topic 12. Questions begin overleaf.



Question 1 WJEC BY4 June 2013 · Q2 7 marks



Question 1 (cont.) WJEC BY4 June 2013 · Q2 7 marks



Question 2 WJEC BY4 January 2013 · Q3 10 marks



Question 2 (cont.) WJEC BY4 January 2013 · Q3 10 marks



Question 3 WJEC BY5 June 2012 · Q8 8 marks



Question 3 (cont.) WJEC BY5 June 2012 · Q8 8 marks



Question 4 WJEC BY5 June 2013 · Q2 16 marks



Question 4 (cont.) WJEC BY5 June 2013 · Q2 16 marks



Question 4 (cont.) WJEC BY5 June 2013 · Q2 16 marks



END OF QUESTION PACK

4 questions · 41 marks · ~1 h 6 min

Source: WJEC BY4 + BY5 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 12 (3.7)

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


