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10. Acar battery is connected to an electric motor as shown. e

The electric motor requires a large current to operate.

(@) The car battery has an e.m.f. of 12-8V and an internal resistance r of
6-0 x 1073 Q. The motor has a resistance of 0-050 Q.

(i) State what is meant by an e.m.f. of 12-8V. 1

(ii) Calculate the current in the circuit when the motor is operating. 3

Space for working and answer

(iii) Suggest why the connecting wires used in this circuit have a large
diameter. 1
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10.

(continued)

(b) A technician sets up the following circuit with a different car battery
connected to a variable resistor R.

Readings of current / and terminal potential difference V from this
circuit are used to produce the following graph.
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10. (b) (continued) e
Use information from the graph to determine:
(i) the e.m.f. of the battery; 1
Space for working and answer
(ii)) the internal resistance of the battery; 3
Space for working and answer
[Turn over
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10.

(b) (continued)

(iii) After being used for some time the e.m.f. of the battery
decreases to 11-5V and the internal resistance increases to
0-090 Q.

The battery is connected to a battery charger of constant e.m.f.
15-0V and internal resistance of 0-45Q as shown.

or 11 T 7
15:0V 1 11-5V,
battery | - D —— ;
charger . . ; battery
0-45Q: 10-090Q
S

(A) Switch S is closed.

Calculate the initial charging current.

Space for working and answer

(B) Explain why the charging current decreases as the battery
charges.
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[Turn over for Question 11 on Page thirty
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11.

A defibrillator is a device that provides a high energy electrical impulse

to correct abnormal heart beats.

paddle A

paddle B

The diagram shows a simplified version of a defibrillator circuit.

switch

1 2 paddle A
[

L)

2-50kV —L 64pF

0 O

1

|

0 O

paddle B

resistance
of patient

The switch is set to position 1 and the capacitor charges.

(a) Show the charge on the capacitor when it is fully charged is 0-16 C.

Space for working and answer
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(b) Calculate the maximum energy stored by the capacitor. 3

Space for working and answer

(c) To provide the electrical impulse required the capacitor is discharged
through the person’s chest using the paddles as shown

The initial discharge current through the person is 35-0A.

(i) Calculate the effective resistance of the part of the person’s body
between the paddles. 3

Space for working and answer
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11.

(c) (continued)

(i) The graph shows how the current between the paddles varies with

(iif)

time during the discharge of the capacitor.

current (A)

35.0 K

0 20 time (ms)

The effective resistance of the person remains the same during
this time.

Explain why the current decreases with time.

The defibrillator is used on a different person with larger effective
resistance. The capacitor is again charged to 2-50kV.

On the graph in (c)(ii) add a line to show how the current in this
person varies with time.

(An additional graph, if required, can be found on
Page thirty-eight).
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12. A student carries out an investigation to determine the refractive index of a
prism.

A ray of monochromatic light passes through the prism as shown.

not to scale

deviated
ray

incident
ray

The angle of deviation D is the angle between the direction of the incident
ray and the deviated ray.

The student varies the angle of incidence 6 and measures the corresponding
angles of deviation D.

The results are shown in the table.

Angle of incidence 6 (°) | Angle of deviation D (°)
30-0 47-0
40-0 38-1
50-0 37-5
60-0 38-8
70-0 42-5

(a) Using the square-ruled paper on Page thirty-five, draw a graph of D
against 6.

(b) Using your graph state the two values of 6 that produce an angle of
deviation of 41-0°.

(c) Using your graph give an estimate of the minimum angle of deviation
D

me
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12.

(continued)

(d) The refractive index n of the prism can be determined using the

relationship.
. (A) . (A+Dm)
nsin| — |=sin
2 2

where A is the angle at the top of the prism, and
D, is the minimum angle of deviation.

Use this relationship and your answer to (c) to determine the refractive
index of the prism.

Space for working and answer

(e) Using the same apparatus, the student now wishes to determine more
precisely the minimum angle of deviation.

Suggest two improvements to the experimental procedure that would
achieve this.

[END OF QUESTION PAPER]

* X7577 6 013 4 *

Page thirty-four

MARKS

2

2

DO NOT

WRITE IN
THIS
MARGIN




* X7577 60135 *

Page thirty-five




* X7577 60136 *

Page thirty-six




* X7577 60137 *

Page thirty-seven




[ 1

MARKS DO NOT

WRITE IN

ADDITIONAL SPACE FOR ANSWERS AND ROUGH WORK THIS

MARGIN

Additional graph for Question 11 (c)(iii)

current (A)

35.0 K

0 20 time (ms)
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