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A TENS machine uses an electrical current to relieve pain. box
Figure 8 shows the electrodes of a TENS machine connected across an ankle.
Figure 8
Electrodes
TENS
machine
[0]5].[1] The maximum power of the TENS machine is 240 mW.
The potential difference across the battery in the TENS machine is 2.5 V.
Calculate the maximum current from the battery.
[4 marks]
Maximum current = A
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IZ| Figure 9 is a sketch graph showing how the potential difference across the electrodes box
varies with time.

Figure 9
N\
Potential
difference
0 \1 \‘ _ >
Time
W/

A student concluded that there was an alternating potential difference across
the electrodes.

How does Figure 9 show that the student was not correct?
[1 mark]

Question 5 continues on the next page

Turn over »
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Figure 10 shows a circuit the student built using the battery from the box
TENS machine.

Figure 10
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The student recorded how the current in the resistor varied with the potential
difference across the resistor.

Figure 11 shows a sketch graph of the results.
Figure 11

Potential difference 0

Current

[0]5].[3] Whatrelationship does Figure 11 show?

[1 mark]
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[0]5].[4] Figure 12 shows two more circuits that the student built using the battery from the o
TENS machine.
Figure 12
Circuit A Circuit B
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The resistors all have the same resistance.
Compare the readings on the voltmeter and ammeter in circuit A and circuit B.
[3 marks]
Voltmeter
Ammeter
9
Turn over for the next question

Turn over »
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Question Answers Extra information Mark Spec. Ref.
_ I . 6.2.4.1
0.24=25x%] allow a correct substitution using 1
an incorrectly/not converted
value of power
/= 0.24 allow a correct re-arrangement 1
T 25 using an incorrectly/not
converted value of power
I=0.096 (A) aIIo_w a correct calculation using 1
an incorrectly/not converted
value of power
05.2 because the potential difference | allow because potential 1 AO1
is always positive difference does not change 6.2.3.1
direction
05.3 potential difference is (directly) 1 AO2
proportional to current 6.2.1.4
05.4 voltmeter: the reading is the 1 AO2
same in both circuits 6.2.2
ammeter: the reading in circuit B | allow 1 mark for the reading in 2
is twice the reading of circuit A circuit B is bigger than circuit A
Total 9
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