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Answer all the questions in this booklet. Rough work and calculations 
must also be done in this booklet. Except where instructed, do not 
describe the apparatus or experimental procedures. The Teacher/
Supervisor will tell you the order in which you are to answer the 
questions. One hour is to be spent on four short experimental tests.
After 12 minutes you must stop using the apparatus so that it 
can be rearranged for the next candidate. At 14 minutes you will 
be instructed to move to the station for the next question.
At the end of the test a 4 minute period will be provided for you to 
complete your answer to any question, but you will not have access 
to the apparatus during this time.
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1	 In this experiment you will determine a value for the speed of sound 
in air.

	 You are provided with a cylinder containing water, a moveable open-ended 
resonance tube and a half metre rule. The half metre rule is clamped 
and is not to be moved. In addition, you are provided with two tuning 
forks, with their frequencies clearly labelled.  
A diagram of the apparatus is shown in Fig. 1.1.

tuning fork

air column

water

cylinder

half metre rule

retort stand

X

Y

resonance tube

Fig. 1.1

	 (a)	 Strike the tuning fork of frequency 320 Hz on the rubber bung and hold 
it above the upper end of the resonance tube. Slowly raise both the 
vibrating tuning fork and resonance tube and stop when the first mode 
of vibration is reached.

		  (i)	 How do you know when the first mode of vibration is reached?

[1]
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		  (ii)	 In Table 1.1, record the reading on the half metre rule 
corresponding to the bottom of the air column X and the top  
of the air column Y at this position of resonance, as shown  
in Fig. 1.1.� [2]

	 	 (iii)	Use these values to calculate the length of the air column and 
record this in Table 1.1.�  [1]

		  (iv)	Repeat this procedure for the second tuning fork of frequency 
456 Hz and record the values in Table 1.1.�  [1]

Table 1.1

Frequency of 
tuning fork/Hz

Reading at  
X/cm

Reading at  
Y/cm

Length of air 
column/cm

320

456

	 (b)	 (i)	 On Fig. 1.1, sketch the standing wave formed in the resonance 
tube at the first mode of vibration.� [1]

	 	 (ii)	 Use the appropriate values in Table 1.1 to determine the speed of 
sound in the air column in m s−1.

			   Speed of sound =                           m s−1� [4]
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2	 In this experiment you will determine the resistance of a wire using 
measurements of voltage and current.

	 (a)	 Use the ammeter, voltmeter, switch and one battery to construct a 
circuit to determine the resistance of a wire. The second battery is 
provided to enable a second set of results to be obtained.

	 	 (i)	 Draw a circuit diagram of your arrangement.

[2]

	 	 (ii)	 Construct a suitable table to insert both sets of results.

[2]

		  (iii)	Connect the wire into your circuit and record the ammeter and 
voltmeter readings in your table.

			   Add the second battery to the circuit so as to give a larger 
potential difference and take a second set of results. Record 
these in your table.� [2]

	 (b)	 Use your results obtained in (a) to calculate the value of the resistance 
of the length of constantan wire.

			   Resistance =                           Ω� [4]
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3	 In this experiment you will investigate the relationship between the 
period of oscillation T of a long, thin, flat strip of wood known as a 
lath, and its length L.

	 The apparatus has been set up as shown in Fig. 3.1.
	

Pin

lathL

B A

Fig. 3.1

	 Two laths of different length L have been provided. 

	 The length of the lath is measured between the point of suspension on the 
pin and the end of the lath, as shown in Fig. 3.1.

	 The lath is set into oscillation by displacing it a small distance to one side, 
as shown in Fig. 3.1.

	 The period of oscillation T is the time taken for the lath to swing from  
A to B and back to A.

	 (a)	 The longer lath has been placed on the pin. 

		  Measure the length L of the lath and record it in Table 3.1. 

		  Find a reliable value of the period of oscillation T for this lath. 

		  Repeat this procedure for the other lath.

		  Record all your readings in Table 3.1.�  [6]
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Table 3.1

L/m T/s T2/s2

	 (b)	 The relationship between T2 and L is given by Equation 3.1.

	 T2 = kL            Equation 3.1

		  where k is a constant.

		  (i)	 Calculate T2 for each lath and insert the values in the final column 
in Table 3.1. � [1]

		  (ii)	 Use your results to determine the constant of proportionality k and 
its unit (if any).

			   k =                 

			   Unit =                    � [3]
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4	 In this experiment you are to determine the percentage of 
gravitational potential energy that is converted to kinetic energy 
when a ball rolls down a slope.

	 The apparatus has been set up as shown in Fig. 4.1. The top of the 
runway is 0.10 m above the bench and the length of the runway is 0.95 m.

ball

marker runway

sponge

0.10 m

0.95 m

Fig. 4.1

	 (a)	 Measure the mass of the ball and state the uncertainty in the 
measurement.

		  mass =              ±              g� [2]
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	 (b)	 (i)	 Set the ball at the marker as shown in Fig. 4.1. Use the stopclock 
provided to measure sufficient readings to determine the average 
time the ball takes to roll down the slope. Record all your readings  
in Table 4.1.

Table 4.1

Time/s

			   Average time =                     s�  [2]

		  (ii)	 Calculate the average speed of the ball in m s−1.

			   Average speed =                     m s−1� [1]

	 (c)	 (i)	 Calculate the change in gravitational potential energy ∆GPE of the 
ball using Equation 4.1

			   ∆GPE = mgh            Equation 4.1

			   where m is the mass of the ball, g is the acceleration of  
free fall 9.81 m s−2 and h is 0.10 m.

			   ∆GPE =                     J� [2]
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		  (ii)	 Calculate the kinetic energy KE gained by the ball using  
Equation 4.2

			   KE = 12m v2            Equation 4.2

			   where m is the mass of the ball and v is the final speed of the ball.

			   KE =                             J� [2]

		  (iii)	Calculate the percentage efficiency of the conversion from 
gravitational potential energy to kinetic energy when the ball rolls 
down this slope.

			   Percentage efficiency =                     %� [1]



THIS IS THE END OF THE QUESTION PAPER
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