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5(a)  Describe how the power dissipated In Y varies s s resistance is Increased from 0.5 Q
0659
12 marks]
5(b)  The emf of the battery Is 60V and the resistance of Y is set at 0.80Q.
5()() Use data from Figure 2 o calculate the current through the batery
3 marks]

current .

5 (b) () Calculate the voltage across Y.

[2 marks]

5 (b) (1) Calculate the intemal resistance of the batery.

[2 marks]

internal resistance ..
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5(c)  The student repeats the experiment with a battery of the same emf but negligible
internal resistance. State and explain how you would now expect the power dissipated

InY to vary as the resistance of Y s increased from 0.5 Q2 10 6.5.
13 marks]
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4(a)  Wnen an uncharged capacior s charged by a constant curtent of 4.5 A for 60' the
PO across it becomes 4.4V.

4(a)() Calculate the capacitance of the capactor
[3 marks]

pacitance F

4 (a) () The capacior is charged using the circuit shown i Figure 5. The battery emf s 6.0V
and s nternal resistance i negigble. In order 1 keep the current constant at 4.5 1A,
the resistance of the variabl resistor R Is decreased steadily a the charge on the

[
—

Calculate the resistance of R when the uncharged capacitor has been charging
for 30s.

[3 marks]
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4®)  The circutin Figure 6 contains a cel, an uncharged capacitor, a fixed resistor and a
two-way swich.

Figure 6

A|\B

L

PQ

‘The switch is moved to position 1 unti the capacitor is fully charged. The switch s then
moved to position 2.

Describe what happens in this circuit aftr the swich is moved to positon 1, and after it

has been moved to position 2. In your answer you should refer t:

" the direction in which elecirons flow In the circu, and how the flow of electrons
‘changes with time,

* how the potential differences across the resistor and the capacitor change With
time,

* the energy changes which take place in the circuit

“The terminals of the cell are labelied A and B and the capacior plates are labelled P
and Q 50 that you can refer to them in your answer

‘The qually of your witten communication wilbe assessed in your answer
16 marks]
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3 Figure 2 shows how the charge stored by a capacitor varies with time when it is
discharged through a fixed resistor.

Figure 2
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3@  Determine the time constant, in ms, of the discharge circuit.
time constant ms

(3 marks)

3(b)  Explain why the rte of discharge will be greater if the fixed resistor has a smaller
resistance.

(2 marks)
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6 Abattery of negligible intemal resistance is connected to lamp P in parallel with lamp Q
as shown in Figure 2. The emf of the battery is 12V.

i

lamp P

—®—

lamp Q

6 (@ Lamp Pisrated at 12V 36 W and lamp Q is rated at 12V 6W.

6 (@) () Calculate the current in the battery.

answer = A
(2marks)

6 (@) (i) Calculate the resistance of P.
answer = Q

(1 mark)
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6 () (i) Calculate the resistance of Q.

answer = Q
(1 mark)

6 () State and explain the effect on the brightness of the lamps in the circuit shown in
Figure 2if the battery has a significant internal resistance.

(3 marks)
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Acell of emf  and internal resistance  is connected to a variable resistor R. The
current througn the cell and the terminal potentil difference (terminal pd) of the cell are
measured as R s decreased. The cicut s shown in Figure 1.

Figure 1
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Figure 2 shows the resuits from the experiment.

Figure 2
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curtentia.

Explain why the terminal pd decreases as the current increases.
[2 marks]

' Use Figure 2 o find the emf & of the cell.
11 mark)
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Use Figure 2 to find the internal resistance r of the cel.
13 marks]

Draw a line on Figure 2 to show the results oblained using a cell with the same emf
but double the internal resistance of the first cel. Label this line A.
[2 marks]

Draw a line on Figure 2 to show the results oblained using a cell with the same emf
but neglgiple internal resistance. Label this line B.

11 mark]
In the original cicuit shown in Figure 1, the variable resistor is set at a value such that
the current through the cell s 12A.
Calculate the charge that flows through the cellin 25 s.

‘State an appropriate unitfor your answer.
[2 marks]

charge flowing = wnit=

Calculate the power dissipated in the internal resistance of the cell.
[2 marks]
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3(a)  Figure 4 shows how the current varies with time as a capacior is discharged through a
150 © resistor

Figure 4

time.

3 (a) () Explain how the inital charge on the capacitor could be determined from a graph of
current against time.
11 mark

3 (@) (i) The same capacitor is charged to the same initial potential diference (pd) and then
discharged through a 300 k€ resistor. Sketch a second graph on the same axes above

10 Show how the current varies with time in this case.
[3 marks]




image5.png
3m

EXOI)

3 ®) )

In an experiment to show that a capacitor stores energy, a student charges a capacitor
ffom a battery and then discharges it through a small electric motor. The motor is used
tolift a mass verticall.

‘The capacitance of the capacitor s 0.12 F and it is charged to a pd of 9.0 V.
‘The weight of the mass raised is 3.5 N
Calculate the maximum height to which the mass could be raised.
Give your answer to an appropriate number of significant figures.
14 marks]

QXU RGO .. e

Give two reasons why the value you have calculated in part (b)() would not be
achieved in practice.
12 marks]
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A student investigates how the power dissipated I a variable resistor, Y, varies as the
resistance is altered.
Figure 1 shows the circui the student uses. Y Is connected to a battery of

ST oz
Figure 1

I

e

Figure 2 shows the results obtained by the student as the resistance of Y is varied
oM 05Q 10 659.

Figure 2
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