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Answer all questions.
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Section A

Answer all questions in this section.

1 In this experiment, you will investigate the time taken for a mass to rotate on the end of a wire.
You are provided with

. a stopwatch,

. a length of wire,

+ a100g mass hanger with a pointer,

* seven 100g slotted masses,

» safety glasses,

* astand, boss and clamp to hold the wire and mass set.

The Supervisor has set up the apparatus as shown in Fig. 1.1 with all seven slotted masses on the
mass hanger. You must wear the safety glasses throughout this experiment.

stand, boss
and clamp
wire
pointer—_| slotted masses
| and mass hanger
C—
side view
Fig. 1.1
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3
Observe the position of the pointer when the mass is at rest.

(a) By pushing against the end of the pointer, rotate the mass through two complete revolutions
in a clockwise direction as shown in Fig. 1.2.

P -

rest position
of pointer

Fig. 1.2

When released the mass rotates in an anticlockwise direction until it stops for the first time. It
then rotates in a clockwise direction.

Determine an accurate time t, for the mass to rotate from this initial position until it stops for
the first time.

by = e 1]
t
(c) Calculate —.
ty
t
t_2 S e [2]
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2 In this experiment, you will investigate the width of a shadow.
You are provided with
+ alamp in a lamp holder connected to a power supply,
e an opaque cylindrical object,

. a 30cm ruler.

Place the lamp holder on Fig. 2.1 on page 5 so that the centre of the filament of the lamp is directly
above the point labelled X.

Place the cylinder upright on Fig. 2.1 so that its centre is on the point labelled Y.
With the lamp switched on, there is a shadow of the cylinder on Fig. 2.1.

(a) Determine the length L of the shadow along the line PZQ.

(b) (i) Describe how you could investigate the relationship between the cylinder’s position
along the line XYZ and the length of the shadow along PZQ.

(ii) On Fig. 2.2, sketch a graph of the relationship between the cylinder’s position along the
line XYZ and the length of the shadow along PZQ.

A

position of cylinder

Fig. 2.2
(2]
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3 In this experiment, you will investigate an electrical circuit containing a light-emitting diode (LED).

You are provided with

a power supply,

a switch,

a 330 resistor,

a light-emitting diode (LED).

The Supervisor has set up the circuit as shown in Fig. 3.1.

d.c. power
supply
0 O
+ [—

| IN—

_I_I_I<|/
A 330Q B L1

O ¢

Fig. 3.1

You are also provided with

(@ ()

(ii)
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a voltmeter with two connecting leads that may be connected between various points in
the circuit.

Connect the voltmeter across the 330 Q2 resistor between points A and B.
Ensure that the positive (+) terminal of the voltmeter is connected to A.
Close the switch. Record the voltmeter reading V.

Open the switch.

Disconnect the voltmeter from points A and B.

Connect the voltmeter across the LED between points B and C.
Ensure that the positive (+) terminal of the voltmeter is connected to B.
Close the switch. Record the voltmeter reading Vg

5054/32/M/IJI17



(iii) Open the switch.
Disconnect the voltmeter from points B and C.
Connect the voltmeter between points A and C.

Ensure that the positive (+) terminal of the voltmeter is connected to A.
Close the switch. Record the voltmeter reading V, .. Open the switch.

VAG = woerreremmnenmins e [1]
(b) The current I in the circuit is given by
Vv,
] = —AB
R
where R =330Q.
Calculate I.
I= 1]
(c) Calculate the resistance R, of the LED using
Vv,
_ /BC
RL -_ T.
R= [1]
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Section B
4  In this experiment, you will investigate the rate of temperature increase of a coil of wire.
You are provided with

« acell,

e aswitch,

. an ammeter,

* athermometer,

* alength of coiled wire,
*  connecting leads,

*  a stopwatch.

The Supervisor has set up a circuit as shown in Fig. 4.1. It shows a wire coiled around the end of
a thermometer. The switch is open.

®

coil of wire thermometer

Fig. 4.1

(a) Record the temperature 6, of the thermometer at room temperature.

(b) When the switch is closed, heat from the coil is transferred to the thermometer and shown as
a rise in temperature.

(i) Close the switch and record the ammeter reading I after 5 seconds. Immediately open

the switch.
I= [1]
(i) Calculate the power P supplied to the coil using
P = I°R
where the resistance R, of the coil, is 4.0Q.
P o= e W [1]
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(c) You will record the reading on the stopwatch when the thermometer reaches certain
temperatures.

You will start the stopwatch when the thermometer reaches 2.0 °C more than your value for 6,
in (a).
(i) Write headings in the top row of the results table of Fig. 4.2.

(i) Close the switch.
Start the stopwatch when the temperature is 6, + 2.0°C.

(iii) For each further 2.0°C rise in temperature record the time shown on the stopwatch.
Continue to record times until the temperature has risen by 18.0°C. Open the switch.

Record all of your results in the table of Fig. 4.2. Include the temperature reading when
you started the stopwatch.

Fig. 4.2
(3]

(d) Using the grid opposite, plot a graph of time on the y-axis against temperature on the x-axis.

[4]

(e) Determine the gradient of your graph when the temperature is 6, + 11°C.

gradient = ... [3]
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