Bioelectricity, Memory & Electrical Signalling
Name: ___________________________
Date: ____________________________

Section A – Short-Term vs Long-Term Memory
1. Define short-term memory in terms of electrical changes in neurons.
.............................................................................................
.............................................................................................

2. Define long-term memory in terms of structural changes in neurons.
.............................................................................................
.............................................................................................

3. Complete the comparison table:
	Feature
	Short-Term Memory
	Long-Term Memory

	Type of change
	
	

	Duration
	
	

	Involves new synapses?
	
	


(6 marks)

4. Explain why repeating information can help move it from short-term to long-term memory.
.............................................................................................
.............................................................................................

Section B – Bioelectricity in Other Organisms
5. Describe how electric fish generate electrical signals.
.............................................................................................
.............................................................................................

6. What are electrocytes, and how do they work?
.............................................................................................
.............................................................................................

7. Explain how the Venus flytrap uses electrical signals to close its trap.
.............................................................................................
.............................................................................................

Section C – Electrical Signals in the Human Body
8. Explain how electrical signals control the heartbeat.
.............................................................................................
.............................................................................................

9. Describe how electrical signals cause muscle contraction.
.............................................................................................
.............................................................................................

10. Explain how sensory receptors convert stimuli into electrical signals.
.............................................................................................
.............................................................................................

Section D – Application & Critical Thinking
11. A drug blocks neurotransmitter release at synapses.
Predict what would happen to memory formation and explain why.
.............................................................................................
.............................................................................................

12. Why are electrical signals important for fast communication in the body?
.............................................................................................
.............................................................................................

13. Compare electrical signalling in humans and in electric fish.
What is similar?
What is different?
.............................................................................................
.............................................................................................
Challenge Question (Higher Level)
14. Explain how bioelectricity demonstrates the relationship between chemistry and physics in living systems.
.............................................................................................
.............................................................................................



Mark Scheme – Bioelectricity, Memory & Electrical Signalling
Suggested Total: 40–45 marks

Section A – Short-Term vs Long-Term Memory
1. Short-term memory (2 marks)
· 1 mark – temporary electrical/chemical changes at synapses
· 1 mark – no structural change / fades quickly
Full answer example:
Short-term memory involves temporary electrical or chemical changes in synapses that increase signal strength but do not change the structure of neurons.

2. Long-term memory (3 marks)
· 1 mark – structural changes in neurons
· 1 mark – strengthening or formation of synapses
· 1 mark – lasting / permanent change

3. Comparison table (6 marks)
	Feature
	Marks

	Electrical/temporary vs structural/permanent
	2

	Short duration vs long duration
	2

	No new synapses vs new/strengthened synapses
	2


1 mark per correct cell.

4. Repetition explanation (2 marks)
· 1 mark – repeated stimulation strengthens connections
· 1 mark – leads to structural change / consolidation

Section B – Bioelectricity in Other Organisms
5. Electric fish (3 marks)
· 1 mark – produce electrical discharge
· 1 mark – use specialised cells
· 1 mark – for hunting/defence/communication

6. Electrocytes (2 marks)
· 1 mark – specialised modified cells
· 1 mark – ion movement generates voltage

7. Venus flytrap (3 marks)
· 1 mark – trigger hairs stimulated
· 1 mark – electrical signal generated
· 1 mark – signal causes trap to close

Section C – Electrical Signals in the Human Body
8. Heartbeat (3 marks)
· 1 mark – pacemaker cells generate impulses
· 1 mark – electrical signals spread across heart
· 1 mark – cause coordinated contraction

9. Muscle contraction (3 marks)
· 1 mark – nerve impulse reaches muscle
· 1 mark – calcium ions released
· 1 mark – contraction occurs

10. Sensory receptors (3 marks)
· 1 mark – convert stimulus into electrical signal
· 1 mark – ion movement across membrane
· 1 mark – signal travels to brain

Section D – Application & Critical Thinking
11. Neurotransmitter blocking drug (3 marks)
· 1 mark – signal cannot cross synapse
· 1 mark – memory formation impaired
· 1 mark – because communication between neurons disrupted

12. Why electrical signals are fast (2 marks)
· 1 mark – travel rapidly along axons
· 1 mark – allow quick coordination

13. Compare humans & electric fish (4 marks)
Award up to 4:
· Similarity: ion movement creates voltage
· Similarity: membrane potential involved
· Difference: electric fish generate strong external discharge
· Difference: humans use small internal signals

Challenge Question
14. Chemistry & physics link (4 marks)
· 1 mark – ion movement (chemistry)
· 1 mark – charge differences (physics)
· 1 mark – electrochemical gradients
· 1 mark – energy transfer explanation
High-level answers mention electrochemical potential.

