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1074 (Legacy BY4) + 1075 (Legacy BY5) · New spec Unit 3 Topic 5 · A2 unit, first sat 2017, 90 marks, 2h paper
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BIOLOGY — UNIT 3 · RESPIRATION — KREBS,

OXIDATIVE PHOSPHORYLATION & ANAEROBIC

3.3 Respiration — the Krebs cycle, the electron transport chain, chemiosmosis and

anaerobic respiration

The Krebs cycle in the matrix (citrate, oxaloacetate, decarboxylations, reduction of NAD and FAD), the inner-
membrane electron transport chain, proton-pumping and chemiosmosis on ATP synthase, the total aerobic yield of
~38 ATP, plus anaerobic alternatives (lactate fermentation, alcoholic fermentation) and respiratory quotient (RQ)

calculations.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 49 min

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 min/mark, padded for long-prose answers (68 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 5 (3.3).

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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1
BY4 Jun 13

Q5
15

2
BY4 Jun 14
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16
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BY4 Jan 13

Q4
13

Q Source Max Mark

4
BY4 Jan 14

Q5
12

5
BY4 Jan 14

Q6
12

Total 68



PAGE 2 ·  SPECIFICATION REMINDER Biology · 3.3 · 2015 spec

Respiration — Krebs, Oxidative Phosphorylation & Anaerobic

— what the new spec asks
WJEC GCE A Level Biology (from 2015) · Unit 3: Energy, Homeostasis & the Environment · Topic 3.3.

Krebs cycle

In the matrix of the mitochondrion.

Acetyl (2C) + oxaloacetate (4C) → citrate (6C).

Per acetyl: 2 CO₂, 3 NADH, 1 FADH₂, 1 ATP (substrate-

level).

Electron transport chain

Embedded in the inner mitochondrial membrane

(cristae).

Reduced NAD / FAD donate electrons; pass along

carriers.

Energy released pumps H+ into the intermembrane

space.

Chemiosmosis & ATP synthase

H+ gradient drives flow back through ATP synthase.

Each NADH yields ~3 ATP, each FADH₂ yields ~2 ATP.

O₂ is the final electron acceptor → H₂O.

Anaerobic respiration & RQ

Animal: pyruvate → lactate by lactate dehydrogenase;

regenerates NAD.

Yeast: pyruvate → ethanol + CO₂ (alcoholic

fermentation).

RQ = CO₂ produced / O₂ used: 1.0 carb, ~0.7 lipid, ~0.9

protein.

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



PAGE 3 ·  CRIB SHEET Biology · 3.3 · 2015 spec

Respiration — Krebs, Oxidative Phosphorylation & Anaerobic

in one page
Quick-reference notes — revisit before each question.

Krebs

Acetyl (2C) + oxaloacetate (4C) →
citrate (6C).

Two decarboxylations → 2 CO₂.

Per turn: 3 NADH, 1 FADH₂, 1 ATP
(substrate-level), regenerates OAA.

ETC carriers

NADH dehydrogenase, ubiquinone,

cytochromes, cytochrome oxidase.

Electrons lose energy stepwise.

Energy pumps H+ across inner

membrane.

Chemiosmosis

High H+ in intermembrane space.

Flow back through ATP synthase →
ATP.

One full turn = ~3 ATP per NADH, ~2 per

FADH₂.

O₂ as acceptor

Final electron acceptor at cytochrome

oxidase.

O₂ + 4e− + 4H+ → 2 H₂O.

Without O₂, ETC stops ⇒ NADH builds
up.

Anaerobic

Animal: pyruvate → lactate;

regenerates NAD via lactate
dehydrogenase.

Yeast: pyruvate → ethanol + CO₂.

Glycolysis continues — only 2 ATP per
glucose.

RQ

RQ = CO₂ produced / O₂ used.

Carbohydrate ~1.0; protein ~0.9; lipid
~0.7.

Anaerobic respiration produces CO₂
without O₂ use ⇒ RQ > 1.

Crib sheet — revision compilation for Biology Unit 3 Topic 5. Questions begin overleaf.



Question 1 WJEC BY4 June 2013 · Q5 15 marks



Question 1 (cont.) WJEC BY4 June 2013 · Q5 15 marks



Question 1 (cont.) WJEC BY4 June 2013 · Q5 15 marks



Question 1 (cont.) WJEC BY4 June 2013 · Q5 15 marks



Question 2 WJEC BY4 June 2014 · Q6 16 marks



Question 2 (cont.) WJEC BY4 June 2014 · Q6 16 marks



Question 2 (cont.) WJEC BY4 June 2014 · Q6 16 marks



Question 3 WJEC BY4 January 2013 · Q4 13 marks



Question 3 (cont.) WJEC BY4 January 2013 · Q4 13 marks



Question 4 WJEC BY4 January 2014 · Q5 12 marks



Question 4 (cont.) WJEC BY4 January 2014 · Q5 12 marks



Question 4 (cont.) WJEC BY4 January 2014 · Q5 12 marks



Question 5 WJEC BY4 January 2014 · Q6 12 marks



Question 5 (cont.) WJEC BY4 January 2014 · Q6 12 marks



Question 5 (cont.) WJEC BY4 January 2014 · Q6 12 marks



END OF QUESTION PACK

5 questions · 68 marks · ~1 h 49 min

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

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 5 (3.3)

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


