Bioelectricity and Nerve Impulses
Name: ________________________
Date: ________________________

Section A – Bioelectricity Basics
1. Define bioelectricity.
Your answer should refer to:
· ions
· electrical charge
· cell membrane
............................................................................................
............................................................................................

2. Name four ions involved in nerve impulses.
1. 
2. 
3. 
4. 

3. Explain how ions create an electrical charge difference across a membrane.
............................................................................................
............................................................................................
............................................................................................

Section B – Structure of a Neuron
4. Label the parts of the neuron below:
(Teacher provides simple neuron diagram)
· Dendrite
· Cell body (soma)
· Axon
· Myelin sheath
· Axon terminal
· Synapse
(6 marks)

5. Describe the function of each part:
Dendrites: _______________________________________________
Cell body: _______________________________________________
Axon: _______________________________________________
Myelin sheath: _______________________________________________

Section C – Resting vs Action Potential
6. Define resting potential.
............................................................................................
............................................................................................

7. What maintains the resting potential?
............................................................................................

8. Describe what happens during an action potential in the correct order.
1. 
2. 
3. 
4. 

9. Explain why the action potential travels in only one direction.
............................................................................................

Section D – Synaptic Transmission
10. What happens when an action potential reaches the axon terminal?
............................................................................................
............................................................................................

11. Why can the electrical signal not cross the synapse directly?
............................................................................................

12. Describe the role of neurotransmitters.
............................................................................................

Section E – Application & Thinking
13. A toxin blocks sodium channels.
Predict what would happen to nerve impulses and explain why.
............................................................................................
............................................................................................

14. Why does myelin increase the speed of nerve impulses?
............................................................................................

15. Explain the difference between resting potential and action potential.
............................................................................................
............................................................................................

Challenge Question (Higher Level)
16. Explain how ion movement during an action potential is an example of electrochemical energy transfer.
............................................................................................
............................................................................................





Mark Scheme – Bioelectricity & Nerve Impulses
Suggested Total: 40–45 marks

Section A – Bioelectricity Basics
1. Define bioelectricity (3 marks)
Award:
· 1 mark – mentions ions
· 1 mark – mentions movement across membrane
· 1 mark – mentions electrical charge/potential difference
Full-mark example:
Bioelectricity is the electrical signals produced by cells due to the movement of ions across the cell membrane, creating a difference in electrical charge.

2. Four ions (4 marks)
Any four:
· Sodium (Na⁺)
· Potassium (K⁺)
· Chloride (Cl⁻)
· Calcium (Ca²⁺)
1 mark each.

3. How ions create charge difference (3 marks)
· Unequal distribution of ions (1)
· Movement through channels/pumps (1)
· Creates potential difference across membrane (1)

Section B – Structure of a Neuron
4. Label diagram (6 marks)
1 mark each:
· Dendrite
· Cell body
· Axon
· Myelin sheath
· Axon terminal
· Synapse

5. Function of each part (4 marks)
Dendrites – receive signals (1)
Cell body – processes information (1)
Axon – carries impulse away (1)
Myelin – increases speed/insulates axon (1)

Section C – Resting vs Action Potential
6. Resting potential (2 marks)
· Inside negative relative to outside (1)
· Occurs when neuron not transmitting (1)

7. Maintained by (2 marks)
· Sodium–potassium pump (1)
· Moves 3 Na⁺ out and 2 K⁺ in (1)

8. Action potential sequence (4 marks)
1. Stimulus reaches threshold (1)
2. Sodium channels open / Na⁺ enters (1)
3. Depolarisation occurs (1)
4. Potassium leaves / repolarisation (1)
Allow alternative correct sequencing phrased clearly.

9. Why one direction? (2 marks)
· Refractory period / channels temporarily inactive (1)
· Prevents backward depolarisation (1)

Section D – Synaptic Transmission
10. What happens at axon terminal (3 marks)
· Action potential arrives (1)
· Calcium enters terminal (1)
· Neurotransmitter released (1)

11. Why electrical signal cannot cross (1 mark)
· Synapse is a gap / no direct electrical connection

12. Role of neurotransmitters (2 marks)
· Diffuse across synapse (1)
· Bind to receptors to trigger new impulse (1)

Section E – Application & Thinking
13. Sodium channel toxin (3 marks)
· Sodium cannot enter (1)
· No depolarisation (1)
· No action potential / signal stops (1)

14. Myelin increases speed (2 marks)
· Insulates axon (1)
· Allows impulse to jump between nodes (saltatory conduction) (1)

15. Resting vs Action Potential difference (3 marks)
· Resting: stable negative charge (1)
· Action: rapid depolarisation/reversal of charge (1)
· Action potential travels along axon (1)

Challenge Question
16. Electrochemical energy transfer (3 marks)
· Ion movement changes electrical charge (1)
· Electrical potential converted into signal propagation (1)
· Energy stored in ion gradients (1)

