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BIOLOGY — UNIT 3 · NERVOUS SYSTEM —

NEURONES & ACTION POTENTIALS

3.6 The nervous system — neurone structure and the generation of an action

potential

Structure of motor and sensory neurones (cell body, dendrites, axon, Schwann cells, myelin sheath, nodes of

Ranvier), the resting potential maintained by Na⁺/K⁺ pumps, depolarisation, repolarisation, hyperpolarisation, the

refractory period, and saltatory conduction in myelinated axons.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~2 h 29 min

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 min/mark, padded for long-prose answers (93 marks over 8 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 10 (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

Q Source Max Mark

1 BY4 Jun 11 Q3 12

2
BY4 Jun 12

Q5
13

3
BY4 Jun 13

Q6
12

4 BY4 Jun 15 Q1 4

Q Source Max Mark

5
BY4 Jun 16

Q7
12

6 BY4 Jan 12 Q1 14

7
BY4 Jan 13

Q5
17

8
BY4 Jan 14

Q3
9

Total 93
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Nervous System — Neurones & Action Potentials — what the

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

Neurone types

Sensory: receptor → CNS (one long dendron, cell body

on side).

Motor: CNS → effector (cell body in CNS, long axon).

Relay: within CNS, multiple short processes.

Resting potential

Inside ~−70 mV relative to outside.

Na+/K+ pump: 3 Na+ out, 2 K+ in (uses ATP).

Membrane more permeable to K+ than Na+ at rest.

Action potential

Stimulus opens Na+ voltage-gated channels →
depolarisation to +40 mV.

K+ channels open → repolarisation; brief

hyperpolarisation.

All-or-nothing: stimulus must reach threshold (typ.
−55 mV).

Refractory period

Absolute: Na+ channels inactivated, no second AP
possible.

Relative: Na+ recovering, larger stimulus needed.

Sets the maximum firing frequency.

Saltatory conduction

Myelin from Schwann cells insulates the axon.

AP jumps node-to-node (nodes of Ranvier).

Much faster than continuous conduction in

unmyelinated axons.

Speed factors

↑ axon diameter ⇒ faster (less internal resistance).

Myelin ⇒ saltatory conduction ⇒ faster.

Temperature ↑ (within limits) ⇒ faster.

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

Neurone types

Motor: cell body in CNS, long axon to

effector.

Sensory: receptor → CNS, single long

dendron + axon.

Relay: short, inside CNS.

Myelin sheath

Schwann cells wrap axon.

Nodes of Ranvier between cells — gaps
in myelin.

Insulates → AP jumps node-to-node
(saltatory).

Resting potential

~−70 mV inside.

Na/K pump: 3 Na+ out, 2 K+ in.

Membrane more permeable to K+ ⇒

net negative inside.

Action potential

Threshold (−55 mV) → Na+ channels

open.

Rapid depolarisation to +40 mV.

K+ channels open → repolarisation.

Brief hyperpolarisation → refractory.

All-or-nothing

Below threshold: no AP.

At or above: full AP, fixed amplitude.

Stimulus strength coded by frequency,
not size.

Refractory period

Absolute: Na channels inactive; no AP
possible.

Relative: needs larger stimulus.

Sets the upper firing frequency.

Saltatory conduction

AP regenerates only at nodes.

Fast: ~120 m s⁻¹ in mammalian motor
axons.

Cheaper energetically (fewer ions to
restore).

Speed factors

↑ axon diameter ⇒ faster.

Myelin ⇒ saltatory ⇒ faster.

Warmer (within tolerance) ⇒ faster.

Crib sheet — revision compilation for Biology Unit 3 Topic 10. Questions begin overleaf.



Question 1 WJEC BY4 June 2011 · Q3 12 marks



Question 1 (cont.) WJEC BY4 June 2011 · Q3 12 marks



Question 2 WJEC BY4 June 2012 · Q5 13 marks



Question 2 (cont.) WJEC BY4 June 2012 · Q5 13 marks



Question 2 (cont.) WJEC BY4 June 2012 · Q5 13 marks



Question 3 WJEC BY4 June 2013 · Q6 12 marks



Question 3 (cont.) WJEC BY4 June 2013 · Q6 12 marks



Question 4 WJEC BY4 June 2015 · Q1 4 marks



Question 5 WJEC BY4 June 2016 · Q7 12 marks



Question 5 (cont.) WJEC BY4 June 2016 · Q7 12 marks



Question 5 (cont.) WJEC BY4 June 2016 · Q7 12 marks



Question 5 (cont.) WJEC BY4 June 2016 · Q7 12 marks



Question 6 WJEC BY4 January 2012 · Q1 14 marks



Question 6 (cont.) WJEC BY4 January 2012 · Q1 14 marks



Question 7 WJEC BY4 January 2013 · Q5 17 marks



Question 7 (cont.) WJEC BY4 January 2013 · Q5 17 marks



Question 7 (cont.) WJEC BY4 January 2013 · Q5 17 marks



Question 7 (cont.) WJEC BY4 January 2013 · Q5 17 marks



Question 8 WJEC BY4 January 2014 · Q3 9 marks



Question 8 (cont.) WJEC BY4 January 2014 · Q3 9 marks



END OF QUESTION PACK

8 questions · 93 marks · ~2 h 29 min

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

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 10 (3.6)

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


