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GCE AS / A LEVEL — BIOLOGY UNIT 2 QUESTION PACK

1072-01 (Legacy BY2) · New spec Unit 2 Topic 5 · AS unit, first sat 2016, 80 marks, 1h 30min paper

REVISE
.wales

BIOLOGY — UNIT 2 · GAS EXCHANGE &MDASH;
ANIMALS (FISH, INSECTS, SINGLE-CELLED)
BY2.2.4 Adaptations for gas exchange — single-celled organisms, fish gills and

insect tracheae

Surface area:volume relationships in single-celled organisms, counter-current exchange in fish gills, the insect

tracheal system and the transition from aquatic to terrestrial respiration across vertebrates.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~2 h 10 min

Derived from the legacy BY2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (81 marks over 8 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 BY2 papers (2008 modular spec, 2011–
2017) that maps onto new-spec AS Unit 2 Topic 5 (2.4).

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

Q Source Max Mark

1 Jun 12 Q5 8

2 Jan 12 Q5 15

3 Jan 13 Q2 11

4 Jan 13 Q4 10

Q Source Max Mark

5 Jun 14 Q4 13

6 Jun 16 Q2 7

7 Jan 14 Q6 9

8 Jun 17 Q2 8

Total 81



PAGE 2 ·  SPECIFICATION REMINDER Biology · 2.4 · 2015 spec

Gas Exchange — Animals (Fish, Insects, Single-Celled) —

what the new spec asks
WJEC GCE AS / A Level Biology (from 2015) · Unit 2: Biodiversity & Physiology of Body Systems · Topic 2.4.

Single-celled organisms

Large SA:V; short diffusion distance.

Direct diffusion across cell membrane.

Examples: Amoeba, Paramecium.

Insects — tracheal system

Spiracles → tracheae → tracheoles → tissue.

Air-filled tubes deliver oxygen directly to cells.

Ventilation by abdominal muscle pumping in active

insects.

Fish gills — counter-current

Filaments and lamellae give huge SA.

Counter-current flow: blood and water move in

opposite directions.

Maintains diffusion gradient along the whole lamella.

Vertebrate comparison

Fish (gills) → amphibians (lungs + skin) → reptiles,
birds, mammals (lungs).

Move from aquatic to terrestrial ⇒ need to limit water

loss.

Earthworms gas exchange across moist skin — only
viable in damp habitats.

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



PAGE 3 ·  CRIB SHEET Biology · 2.4 · 2015 spec

Gas Exchange — Animals (Fish, Insects, Single-Celled) in one

page
Quick-reference notes — revisit before each question.

Why size matters

Small organism: high SA:V ⇒ direct

diffusion is enough.

Large multicellular: low SA:V ⇒ needs
specialised surface + transport.

Insect tracheae

Spiracles (valved openings) →
tracheae (chitin-rings) → tracheoles →
cell.

Air-filled — gas diffuses directly to

tissues.

Abdominal muscle pumping
ventilates in active insects.

Fish gills

4 pairs of gills under operculum.

Each has filaments; each filament has
lamellae.

Counter-current flow keeps diffusion
gradient along whole lamella.

Aquatic vs terrestrial

Water: low O₂ concentration; viscous;

oxygen extracted from water.

Air: 21% O₂; less dense; but evaporation
risk.

Terrestrial animals develop internal
lungs to limit water loss.

Earthworm & amphibians

Earthworm gas exchanges across

moist skin — only in damp soil.

Amphibians: lungs + skin + buccal
cavity.

Lugworm & Planaria

Flatworms (e.g. Planaria): flat shape

gives high SA:V.

Lugworm: external gill projections
increase SA in burrows.

Crib sheet — revision compilation for Biology Unit 2 Topic 5. Questions begin overleaf.



Question 1 WJEC BY2 June 2012 · Q5 8 marks



Question 1 (cont.) WJEC BY2 June 2012 · Q5 8 marks



Question 2 WJEC BY2 January 2012 · Q5 15 marks



Question 2 (cont.) WJEC BY2 January 2012 · Q5 15 marks



Question 2 (cont.) WJEC BY2 January 2012 · Q5 15 marks



Question 3 WJEC BY2 January 2013 · Q2 11 marks



Question 3 (cont.) WJEC BY2 January 2013 · Q2 11 marks



Question 4 WJEC BY2 January 2013 · Q4 10 marks



Question 4 (cont.) WJEC BY2 January 2013 · Q4 10 marks



Question 5 WJEC BY2 June 2014 · Q4 13 marks



Question 5 (cont.) WJEC BY2 June 2014 · Q4 13 marks



Question 5 (cont.) WJEC BY2 June 2014 · Q4 13 marks



Question 5 (cont.) WJEC BY2 June 2014 · Q4 13 marks



Question 6 WJEC BY2 June 2016 · Q2 7 marks



Question 7 WJEC BY2 January 2014 · Q6 9 marks



Question 8 WJEC BY2 June 2017 · Q2 8 marks



Question 8 (cont.) WJEC BY2 June 2017 · Q2 8 marks



Question 8 (cont.) WJEC BY2 June 2017 · Q2 8 marks



END OF QUESTION PACK

8 questions · 81 marks · ~2 h 10 min

Source: WJEC BY2 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec AS Unit 2 — Topic 5 (2.4)

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


