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GCE A LEVEL — BIOLOGY UNIT 3 QUESTION PACK

1074 (Legacy BY4) + 1075 (Legacy BY5) · New spec Unit 3 Topic 8 · A2 unit, first sat 2017, 90 marks, 2h paper

REVISE
.wales

BIOLOGY — UNIT 3 · MICROBIOLOGY — DISEASE &

BIOLOGICAL CONTROL

3.4 Microbiology — microbial disease and biological control
Selected bacterial diseases and their control: Vibrio cholerae (cholera) and Mycobacterium leprae (leprosy)

including modes of transmission, antibiotic action and the public-health response; plus biological control using

Bacillus thuringiensis (Bt) as an alternative to chemical insecticides.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~56 min

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 min/mark, padded for long-prose answers (35 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 8 (3.4).

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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BY4 Jun 16

Q5
6
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Q3
7

Total 35



PAGE 2 ·  SPECIFICATION REMINDER Biology · 3.4 · 2015 spec

Microbiology — Disease & Biological Control — what the new

spec asks
WJEC GCE A Level Biology (from 2015) · Unit 3: Energy, Homeostasis & the Environment · Topic 3.4.

Vibrio cholerae

Faecal-oral transmission; contaminated water in

outbreaks.

Cholera toxin opens Cl− channels in intestinal

epithelium.

Massive water loss into gut → severe diarrhoea,

dehydration.

Mycobacterium leprae

Gram-positive, intracellular, aerobic bacillus.

Slow-growing; affects skin, nerves & mucosa.

Multidrug therapy (rifampicin + dapsone ±

clofazimine).

Antibiotic action

Penicillins: inhibit peptidoglycan cross-linking (Gram-

positive).

Tetracyclines: block bacterial ribosomes (broad

spectrum).

Resistance arises by mutation + selection of resistant

alleles.

Biological control — Bt

Bacillus thuringiensis produces toxic crystal proteins.

Toxins paralyse the gut of susceptible caterpillars on

ingestion.

Selective for target insects; persists on foliage < 1

week.

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



PAGE 3 ·  CRIB SHEET Biology · 3.4 · 2015 spec

Microbiology — Disease & Biological Control in one page
Quick-reference notes — revisit before each question.

Cholera

Vibrio cholerae — faecal-oral,

contaminated water.

Cholera toxin opens Cl− channels.

Water lost into gut ⇒ severe diarrhoea,
dehydration.

Leprosy

Mycobacterium leprae — Gram-

positive, intracellular.

Slow-growing aerobic bacillus.

Multidrug therapy: rifampicin +
dapsone (± clofazimine).

Antibiotics

Penicillin blocks peptidoglycan cross-

linking (Gram+).

Tetracyclines block 30S ribosome

(broad).

Resistance: mutation + selection.

Biological control

Living predator / parasite / pathogen
vs pest.

Pros: selective, low resistance, no

chemical residues.

Cons: slow, may itself become

invasive.

Bt

Bacillus thuringiensis — crystal
proteins (Cry toxins).

Toxin paralyses caterpillar gut on

ingestion.

Selective; persists < 1 week on foliage.

Bt vs chemical

Cheaper insecticides cost less in short
term.

Bt + IPM reduces long-term pest

control cost.

Avoids harm to pollinators & non-

target insects.

Crib sheet — revision compilation for Biology Unit 3 Topic 8. Questions begin overleaf.



Question 1 WJEC BY4 June 2011 · Q4 14 marks



Question 1 (cont.) WJEC BY4 June 2011 · Q4 14 marks



Question 2 WJEC BY4 June 2016 · Q4 8 marks



Question 3 WJEC BY4 June 2016 · Q5 6 marks



Question 4 WJEC BY4 June 2017 · Q3 7 marks



Question 4 (cont.) WJEC BY4 June 2017 · Q3 7 marks



END OF QUESTION PACK

4 questions · 35 marks · ~56 min

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

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 8 (3.4)

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


