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Section A

Answer all the questions in this section.

1 In this experiment, you will determine the density of Plasticene. Record your answers on page 2
of your answer booklet.

You are to use the apparatus provided to determine the density of Plasticene. You may alter the
shape of the Plasticene and/or use a smaller quantity if you wish. You will need to use the
relationship

density = 
mass .

volume

(a) In your answer booklet, describe carefully the method which you used to find the volume of
the Plasticene. You may include diagrams if you wish.

(b) (i) Record all your measurements.

(ii) Calculate the density of the Plasticene.
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2 In this experiment, you will determine the focal length of a lens by finding the magnification
produced by the lens when it is used as a magnifying glass. Record your answers on page 3 of
your answer booklet.

(a) On page 3 of your answer booklet there is a mm scale. The lens is held in a clamp in a
stand. Place the lens above the mm scale. Adjust the height of the centre of the lens to be
100 mm above the mm scale. This is the distance u of the object from the lens.

(b) Position your eye about 30 cm above the lens. Look through the lens at the mm scale and
observe the points labelled A and B. These points are a distance h0, 10 mm, apart.

(c) Hold the short rule on top of the lens and measure the apparent distance h1 between A and
B as viewed through the lens. This is illustrated in Fig. 2.1.

Fig. 2.1

(d) Record u,, h0 and h1.

(e) Calculate the magnification m produced by the lens given that

m =  
2h1 .
h0

(f) Calculate a value for the focal length f of the lens given that

f =
mu

.
m – 1

A

B

clear plastic
rule on top of lens

lens

magnified image of
scale on paper
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3 In this experiment, you will measure the extension of a spring when a mass of 300 g is
suspended from it. You will also determine the period of oscillation of the mass on the spring.
Record your answers on page 4 of your answer booklet.

(a) Suspend the spring from the clamp, and support a metre rule vertically close to the spring
as shown in Fig. 3.1. 

Fig. 3.1 Fig. 3.2

(b) Suspend a mass of 300 g from the end of the spring. Take and record measurements to
determine the extension e of the spring.

(c) Remove the metre rule and clamp the optics pin in the cork horizontally, level with the base
of the mass and to the side, as shown in Fig. 3.2. Pull the mass down approximately 2 cm
and release it. The mass will perform vertical oscillations. One complete oscillation of the
mass is shown in Fig. 3.2. Take and record measurements to determine the period T of
oscillation of the mass.

(d) Calculate the acceleration of free fall g using

one complete
oscillation

optics pin
level with
base of mass

spring

bench bench

metre rule

100cm mark

g =
4π2e  

.
T 2
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Section B

4 In this experiment, you will measure the current in, and the potential difference across, a lamp to
investigate the effect that current has on the resistance of the lamp. Use pages 5, 6 and 7 of
your answer booklet for your answers.

(a) Draw a circuit diagram of the electrical circuit which has been set up.

(b) Close the switch and adjust the current I in the circuit to a value of about 30 mA. Measure
and record I and the value of the p.d. V across the lamp.

(c) Calculate the resistance R of the lamp at this value of p.d. given that

R = V .
I

(d) For a range of values of current in the lamp, measure the corresponding values of V.
Tabulate your values of I, V and R. Open the switch.

(e) Plot a graph of R / Ω (y-axis) against I/mA (x-axis).

(f) Use your graph to determine values for the resistance of the lamp at currents of 10 mA and
40 mA.

(g) Suggest a reason for the different values obtained in (f).
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