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BIOLOGY — UNIT 1 · ENZYMES

BY1.4 Enzymes — active site, kinetics and inhibition

Lock-and-key and induced-fit models, factors affecting rate of reaction, competitive vs non-competitive inhibitors,

immobilised enzymes and the Vmax / Km basics.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 26 min

Derived from the legacy BY1 paper’s pace of ~1.1 min/mark, padded for long-prose answers (54 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 BY1 papers (2008 modular spec, 2011–
2017) that maps onto new-spec AS Unit 1 Topic 3 (1.4).

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 13 Q2 9

2 Jan 14 Q4 12

3 Jun 11 Q4 12

Q Source Max Mark

4 Jun 17 Q6 10

5 Jan 12 Q4 11

Total 54
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Enzymes — what the new spec asks
WJEC GCE AS / A Level Biology (from 2015) · Unit 1: Basic Biochemistry & Cell Organisation · Topic 1.4.

Active site & specificity

Enzymes are globular proteins — tertiary structure
determines shape.

Active site complementary to substrate.

Lock-and-key (rigid) vs induced-fit (flexible) models.

Factors affecting rate

Temperature: rate rises until denaturation (~40°C in
most human enzymes).

pH: each enzyme has an optimum; extremes

denature.

Substrate & enzyme concentration: linear then
plateau.

Inhibition

Competitive: similar shape to substrate; binds active

site; reversible by ↑ substrate.

Non-competitive: binds elsewhere; alters active site;

not reversed by more substrate.

Examples: malonate (competitive); cyanide (non-

competitive).

Immobilised enzymes & kinetics

Immobilised on beads / fibres / gels — reusable,

stable, easily separated.

Industrial uses: lactose-free milk, biosensors, HFCS.

Vmax = maximum rate at saturating substrate; Km =

[S] at ½Vmax (lower Km = higher affinity).

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Enzymes in one page
Quick-reference notes — revisit before each question.

Active site

Enzyme = globular protein; tertiary

structure forms active site.

Substrate binds ⇒ E-S complex ⇒

products.

Specificity from complementary shape
+ charges.

Lock-and-key vs induced fit

Lock-and-key: rigid active site

complementary to substrate.

Induced fit: active site moulds around

substrate; explains broader specificity.

Temperature & pH

Q₁₀ ~2 up to optimum.

Above optimum: H-bonds break ⇒
denaturation.

Extremes of pH alter R-group charges
⇒ active site distorts.

Substrate / enzyme conc.

Initial linear rise until saturation;
plateau = Vmax.

Enzyme conc.: linear if substrate in
excess.

Inhibitors

Competitive: similar shape to
substrate; reversed by ↑ [S]; shifts

curve right.

Non-competitive: binds allosteric site;

lowers Vmax; not reversed.

Immobilised enzymes

Bound to beads/fibres/gels.

Reusable, easily separated, more
thermostable, easy to control.

Examples: lactose-free milk (lactase),
biosensors (glucose oxidase).

Crib sheet — revision compilation for Biology Unit 1 Topic 3. Questions begin overleaf.



Question 1 WJEC BY1 June 2013 · Q2 9 marks



Question 1 (cont.) WJEC BY1 June 2013 · Q2 9 marks



Question 2 WJEC BY1 January 2014 · Q4 12 marks



Question 2 (cont.) WJEC BY1 January 2014 · Q4 12 marks



Question 2 (cont.) WJEC BY1 January 2014 · Q4 12 marks



Question 3 WJEC BY1 June 2011 · Q4 12 marks



Question 3 (cont.) WJEC BY1 June 2011 · Q4 12 marks



Question 4 WJEC BY1 June 2017 · Q6 10 marks



Question 4 (cont.) WJEC BY1 June 2017 · Q6 10 marks



Question 5 WJEC BY1 January 2012 · Q4 11 marks



Question 5 (cont.) WJEC BY1 January 2012 · Q4 11 marks



END OF QUESTION PACK

5 questions · 54 marks · ~1 h 26 min

Source: WJEC BY1 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec AS Unit 1 — Topic 3 (1.4)

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


