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GCE A LEVEL — BIOLOGY UNIT 3 QUESTION PACK

1074 (Legacy BY4) + 1075 (Legacy BY5) · New spec Unit 3 Topic 7 · A2 unit, first sat 2017, 90 marks, 2h paper

REVISE
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BIOLOGY — UNIT 3 · MICROBIOLOGY — NITROGEN

CYCLE & MICROBIAL ECOLOGY

3.4 Microbiology — the nitrogen cycle, nitrogen fixation, nitrification and

denitrification

The biological roles of soil bacteria in the nitrogen cycle: free-living and symbiotic nitrogen fixers (Rhizobium,

Azotobacter) in legume root nodules, ammonification by saprobionts, nitrification by Nitrosomonas and Nitrobacter,

and denitrification by anaerobic bacteria returning N₂ to the atmosphere.

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 5 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 7 (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 — Nitrogen Cycle & Microbial Ecology — what

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

Nitrogen fixation

Rhizobium — mutualistic in legume root nodules.

Azotobacter — free-living aerobe in soil.

Nitrogenase enzyme reduces N₂ to NH₃ (ammonia).

Ammonification

Saprobiontic bacteria & fungi decompose dead

organic matter.

Proteins & urea broken down to ammonia.

Ammonia → ammonium ions (NH₄+) in soil water.

Nitrification

Nitrosomonas: NH₄+ → nitrite (NO₂−).

Nitrobacter: nitrite → nitrate (NO₃−).

Aerobic process — needs well-drained soil.

Denitrification

Pseudomonas & Thiobacillus — anaerobic.

Convert nitrates back to N₂ gas, returning to the

atmosphere.

Loss of soil fertility — worse in waterlogged soils.

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



PAGE 3 ·  CRIB SHEET Biology · 3.4 · 2015 spec

Microbiology — Nitrogen Cycle & Microbial Ecology in one

page
Quick-reference notes — revisit before each question.

Fixation

Atmospheric N₂ (78%) is unavailable to

most organisms.

Rhizobium in legume nodules
(mutualistic).

Azotobacter free-living in soil.

Nitrogenase

Enzyme converts N₂ → NH₃ (ammonia).

Inhibited by oxygen — nodules contain
leghaemoglobin.

High ATP cost ⇒ needs respiring host
root.

Ammonification

Saprobionts decompose dead

organisms / urea.

Proteins & amino acids → NH₃ / NH₄+.

Returns N to the soil pool.

Nitrification

Nitrosomonas: NH₄+ → NO₂−.

Nitrobacter: NO₂− → NO₃−.

Aerobic, exergonic — aerate soil to

encourage.

Denitrification

Anaerobic bacteria (Pseudomonas,
Thiobacillus).

NO₃− → N₂ gas back to atmosphere.

Worst in waterlogged soils — drain to
prevent.

Plant uptake

Roots actively absorb NO₃−.

Reduced to NH₃ then incorporated into
amino acids.

Animals get N by eating plants (or
other animals).

Crib sheet — revision compilation for Biology Unit 3 Topic 7. Questions begin overleaf.



Question 1 WJEC BY4 June 2014 · Q1 6 marks



Question 2 WJEC BY4 June 2015 · Q2 8 marks



Question 3 WJEC BY4 June 2017 · Q4 7 marks



Question 3 (cont.) WJEC BY4 June 2017 · Q4 7 marks



Question 4 WJEC BY4 January 2012 · Q5 7 marks



Question 5 WJEC BY4 January 2014 · Q2 7 marks



END OF QUESTION PACK

5 questions · 35 marks · ~56 min

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

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 7 (3.4)

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


