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BIOLOGY — UNIT 3 · NERVOUS SYSTEM —

SYNAPSES, REFLEX ARCS & CNS

3.6 The nervous system — synaptic transmission, the reflex arc and CNS

organisation

Structure of a cholinergic synapse, the cascade from action potential to vesicle fusion, neurotransmitter release,

postsynaptic depolarisation and acetylcholinesterase clean-up; the three-neurone reflex arc through the spinal

cord (sensory→relay→motor), and the broad organisation of the central and peripheral nervous systems.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 17 min

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 min/mark, padded for long-prose answers (48 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 11 (3.6).

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 · 3.6 · 2015 spec

Nervous System — Synapses, Reflex Arcs & CNS — what the

new spec asks
WJEC GCE A Level Biology (from 2015) · Unit 3: Energy, Homeostasis & the Environment · Topic 3.6.

Synapse structure

Presynaptic knob, vesicles of neurotransmitter,

mitochondria.

Synaptic cleft ~20 nm wide.

Postsynaptic membrane with receptor proteins.

Cholinergic synapse cascade

AP → Ca2+ influx via voltage-gated channels.

Vesicles fuse with presynaptic membrane → ACh into

cleft.

ACh binds postsynaptic receptors ⇒ Na+ influx ⇒ new
AP.

ACh clean-up

Acetylcholinesterase in the cleft hydrolyses ACh to

acetate + choline.

Stops continuous postsynaptic firing.

Choline taken back into presynaptic knob, recycled.

Synapse properties

Unidirectional — receptors only on postsynaptic side.

Summation: temporal or spatial sub-threshold

signals add up.

Inhibitory synapses (e.g. GABA) hyperpolarise
postsynaptic membrane.

Reflex arc

Three neurones: sensory → relay (spinal cord) →
motor.

By-passes the brain ⇒ rapid, automatic response.

Examples: knee-jerk, withdrawal of hand from hot
object.

Spinal cord

Grey matter centrally (cell bodies); white matter

outside (myelinated axons).

Dorsal root carries sensory fibres in; ventral root

carries motor fibres out.

Relay neurones in grey matter integrate the reflex

circuit.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Nervous System — Synapses, Reflex Arcs & CNS in one page
Quick-reference notes — revisit before each question.

Synapse parts

Presynaptic knob with vesicles &

mitochondria.

Synaptic cleft ~20 nm.

Postsynaptic membrane with receptor
proteins.

ACh release

AP → Ca2+ influx via voltage-gated

channels.

Vesicles fuse with presynaptic
membrane.

ACh exocytosed into cleft.

Postsynaptic response

ACh binds receptor → Na+ channels

open.

Depolarisation → new AP (if threshold).

Excitatory or inhibitory depending on
receptor.

ACh clearance

Acetylcholinesterase (AChE)
hydrolyses ACh.

Acetate + choline recycled.

Allows postsynaptic membrane to
repolarise.

Unidirectional

Receptors only on postsynaptic side.

Vesicles only on presynaptic side.

One-way signal flow.

Summation

Temporal: rapid repeats sum.

Spatial: multiple synapses sum.

Sub-threshold becomes threshold.

Reflex arc

Sensory neurone → relay (cord grey
matter) → motor neurone.

Bypasses brain; fast protective
response.

Examples: knee-jerk, withdrawal from
heat.

Spinal cord

Grey matter inside (cell bodies); white
outside (myelinated tracts).

Dorsal root: sensory in; ventral root:
motor out.

Relay neurones link the arc.

Crib sheet — revision compilation for Biology Unit 3 Topic 11. Questions begin overleaf.



Question 1 WJEC BY4 June 2012 · Q2 10 marks



Question 2 WJEC BY4 June 2013 · Q1 3 marks



Question 3 WJEC BY4 June 2014 · Q3 14 marks



Question 3 (cont.) WJEC BY4 June 2014 · Q3 14 marks



Question 3 (cont.) WJEC BY4 June 2014 · Q3 14 marks



Question 3 (cont.) WJEC BY4 June 2014 · Q3 14 marks



Question 4 WJEC BY4 June 2015 · Q7 9 marks



Question 5 WJEC BY4 June 2017 · Q6 12 marks



Question 5 (cont.) WJEC BY4 June 2017 · Q6 12 marks



Question 5 (cont.) WJEC BY4 June 2017 · Q6 12 marks



Question 5 (cont.) WJEC BY4 June 2017 · Q6 12 marks



END OF QUESTION PACK

5 questions · 48 marks · ~1 h 17 min

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

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 11 (3.6)

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


