
Name Date started Target end date

GCE A LEVEL — BIOLOGY UNIT 3 QUESTION PACK

1074 (Legacy BY4) + 1075 (Legacy BY5) · New spec Unit 3 Topic 6 · A2 unit, first sat 2017, 90 marks, 2h paper

REVISE
.wales

BIOLOGY — UNIT 3 · MICROBIOLOGY — BACTERIAL

GROWTH & ASEPTIC TECHNIQUE

3.4 Microbiology — bacterial growth curves, aseptic technique, fermenters and

industrial applications

Bacterial cell structure (Gram-positive vs Gram-negative cell walls), the four phases of bacterial growth (lag, log,

stationary, death), aseptic technique, viable vs total counts, batch and continuous fermenters, and industrial

microbiology examples including penicillin production.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~2 h 30 min

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 min/mark, padded for long-prose answers (94 marks over 10 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 6 (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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PAGE 2 ·  SPECIFICATION REMINDER Biology · 3.4 · 2015 spec

Microbiology — Bacterial Growth & Aseptic Technique — what

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

Bacterial cell walls

Gram-positive: thick peptidoglycan — retains violet

stain.

Gram-negative: thin peptidoglycan + outer membrane

(LPS) — counterstained pink.

Gram status affects antibiotic susceptibility (e.g.

penicillin).

Growth curve phases

Lag: adaptation, enzyme synthesis, no division.

Log: exponential division; nutrients abundant.

Stationary: birth = death rate; nutrients limiting /

wastes accumulate.

Death: cells lyse faster than they divide.

Counting cells

Total count: haemocytometer / turbidity — counts

living + dead.

Viable count: serial dilution + plate count — only living

cells.

Both expressed per cm³ (or cfu/cm³ for viable).

Aseptic technique & fermenters

Flame loops / Bunsen near cultures to prevent

contamination.

Batch fermenter (closed) for penicillin; continuous

fermenter for biomass.

Sterile media, controlled pH, temperature, O₂, stirring.

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



PAGE 3 ·  CRIB SHEET Biology · 3.4 · 2015 spec

Microbiology — Bacterial Growth & Aseptic Technique in one

page
Quick-reference notes — revisit before each question.

Bacterial structure

Cell wall (peptidoglycan), plasma

membrane, cytoplasm.

Ribosomes (70S); single circular
chromosome; plasmids.

No nucleus or membrane-bound
organelles.

Gram staining

Crystal violet → iodine → alcohol wash

→ counterstain (safranin).

Gram+ retain violet (thick
peptidoglycan).

Gram− lose violet, stain pink.

Growth phases

Lag: adaptation, no division.

Log: exponential growth, doubling
time.

Stationary: nutrient limit / waste
buildup.

Death: lysis exceeds division.

Aseptic technique

Flame loop / Bunsen.

Sterile media (autoclave 121 °C, 15 min).

Work near flame, lid lifted briefly only.

Fermenters

Batch: closed, used for penicillin

(secondary metabolite).

Continuous: feed in, draw off — for
biomass.

Both stirred, aerated, pH and
temperature controlled.

Counting

Total: haemocytometer / turbidity.

Viable: serial dilution & plate count
(cfu/cm³).

Viable count lags total during death
phase.

Crib sheet — revision compilation for Biology Unit 3 Topic 6. Questions begin overleaf.



Question 1 WJEC BY4 June 2011 · Q5 9 marks



Question 1 (cont.) WJEC BY4 June 2011 · Q5 9 marks



Question 2 WJEC BY4 June 2012 · Q1 14 marks



Question 2 (cont.) WJEC BY4 June 2012 · Q1 14 marks



Question 2 (cont.) WJEC BY4 June 2012 · Q1 14 marks



Question 3 WJEC BY4 June 2013 · Q4 9 marks



Question 3 (cont.) WJEC BY4 June 2013 · Q4 9 marks



Question 4 WJEC BY4 June 2014 · Q2 7 marks



Question 5 WJEC BY4 June 2015 · Q3 11 marks



Question 5 (cont.) WJEC BY4 June 2015 · Q3 11 marks



Question 6 WJEC BY4 June 2015 · Q5 12 marks



Question 6 (cont.) WJEC BY4 June 2015 · Q5 12 marks



Question 6 (cont.) WJEC BY4 June 2015 · Q5 12 marks



Question 6 (cont.) WJEC BY4 June 2015 · Q5 12 marks



Question 7 WJEC BY4 June 2016 · Q1 7 marks



Question 8 WJEC BY4 January 2012 · Q6 8 marks



Question 8 (cont.) WJEC BY4 January 2012 · Q6 8 marks



Question 9 WJEC BY4 January 2013 · Q2 14 marks



Question 9 (cont.) WJEC BY4 January 2013 · Q2 14 marks



Question 9 (cont.) WJEC BY4 January 2013 · Q2 14 marks



Question 10 WJEC BY4 January 2014 · Q1 3 marks



END OF QUESTION PACK

10 questions · 94 marks · ~2 h 30 min

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

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 6 (3.4)

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


