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BIOLOGY — UNIT 2 · GAS EXCHANGE &MDASH;

PLANTS & LEAVES

BY2.2.4 Adaptations for gas exchange — leaves, stomata and xerophytic

adaptations

Leaf structure and the role of stomata in gas exchange, guard cell control of stomatal aperture, and adaptations of

xerophytes such as Erica and Ligustrum to limit water loss while still respiring and photosynthesising.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 18 min

Derived from the legacy BY2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (49 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 BY2 papers (2008 modular spec, 2011–
2017) that maps onto new-spec AS Unit 2 Topic 7 (2.4).

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 11 Q4 10

2 Jun 11 Q5 7

Q Source Max Mark

3 Jun 12 Q7 16

4 Jun 16 Q3 16

Total 49



PAGE 2 ·  SPECIFICATION REMINDER Biology · 2.4 · 2015 spec

Gas Exchange — Plants & Leaves — what the new spec asks
WJEC GCE AS / A Level Biology (from 2015) · Unit 2: Biodiversity & Physiology of Body Systems · Topic 2.4.

Leaf as a gas exchange surface

Thin, flat shape ⇒ short diffusion path + large SA.

Spongy mesophyll cells loosely packed — air spaces.

Palisade mesophyll packed with chloroplasts for

photosynthesis.

Stomata & guard cells

Pairs of guard cells regulate stomatal aperture.

Turgid guard cells (K⁺ influx, water entry) ⇒ pore open.

Open in light (photosynthesis); closed in drought

(ABA).

Xerophytes

Sunken stomata — trap humid air, reduce gradient.

Rolled / hair-covered leaves (e.g. Erica heather).

Thick waxy cuticle; reduced leaf SA (needles).

Mesophytes vs hydrophytes

Mesophytes (most flowering plants) — adapted to

moderate water.

Hydrophytes (water lily) — aerenchyma, stomata on

upper surface.

Ligustrum (privet) is a typical mesophyte for

comparison.

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



PAGE 3 ·  CRIB SHEET Biology · 2.4 · 2015 spec

Gas Exchange — Plants & Leaves in one page
Quick-reference notes — revisit before each question.

Leaf anatomy

Upper / lower epidermis; waxy cuticle.

Palisade mesophyll — chloroplast-rich.

Spongy mesophyll — air spaces.

Stomata mostly on lower surface.

Stomata

Pore between two guard cells.

Open: photosynthesis (O₂ out, CO₂ in).

Closed: limit water loss.

Guard cell mechanism

K⁺ pumped in ⇒ water enters by

osmosis.

Guard cells become turgid — thin outer

/ thick inner walls ⇒ bow outwards.

Pore opens.

Xerophytic adaptations

Sunken stomata in pits — humid
microclimate.

Hair / trichome cover — reduces wind,
traps water vapour.

Rolled leaves (e.g. marram grass),
thick cuticle, needle leaves.

Erica & Ligustrum

Erica (heather, xerophyte): rolled
leaves, hairs, sunken stomata.

Ligustrum (privet, mesophyte): typical
broad leaf.

Useful contrast for exam comparisons.

Hydrophytes

Aerenchyma (air channels) for gas
movement.

Stomata on upper leaf surface only
(water lily).

Thin / no cuticle; submerged leaves
rely on diffusion through epidermis.

Crib sheet — revision compilation for Biology Unit 2 Topic 7. Questions begin overleaf.



Question 1 WJEC BY2 June 2011 · Q4 10 marks



Question 1 (cont.) WJEC BY2 June 2011 · Q4 10 marks



Question 2 WJEC BY2 June 2011 · Q5 7 marks



Question 2 (cont.) WJEC BY2 June 2011 · Q5 7 marks



Question 3 WJEC BY2 June 2012 · Q7 16 marks



Question 3 (cont.) WJEC BY2 June 2012 · Q7 16 marks



Question 3 (cont.) WJEC BY2 June 2012 · Q7 16 marks



Question 4 WJEC BY2 June 2016 · Q3 16 marks



Question 4 (cont.) WJEC BY2 June 2016 · Q3 16 marks



Question 4 (cont.) WJEC BY2 June 2016 · Q3 16 marks



END OF QUESTION PACK

4 questions · 49 marks · ~1 h 18 min

Source: WJEC BY2 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec AS Unit 2 — Topic 7 (2.4)

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


