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Section A

1. In this experiment, you will determine the density of a sphere.

You are provided with

five glass spheres,

two half-metre rules,

two set squares,

access to electronic balance.

(a) Place the two half-metre rules parallel to one another, with a gap between the two,
as
shown in Fig. 1.1.

| L

2 Half metre rule

’QQ@Q

Glass sphere

2 Half metre rule

Fig. 1.1 (top view)

Ensure that the 5 spheres are touching each other and are in a line.
Measure the total length L occupied by the 5 spheres.

(b) State, with the aid of a diagram, how you ensured that L was determined as
accurately as possible.
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(c) Use your value of L to determine the average diameter d of a sphere.

A= o, [1]

(d) Explain why this method of finding average diameter d determined in (c) will give a
lower value than the actual diameter d.

............................................................................................................ [2]
(e) Calculate the volume V of a sphere using the equation shown.
4 . d
——( =)3
v=(9)
Vo= [1]
(f) Use the top-pan balance to determine the mass m of a sphere.
M= e [1]
(g) Determine the density of the sphere using the equation shown.
_m
Py
P = [1]
(h) Suggest a change to the apparatus so that V can be measured directly
............................................................................................................. [1]
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2. In this experiment, you will investigate the power dissipated in a resistance wire.
You are provided with

e a power supply,

e an ammeter,

e avoltmeter,

e a switch,

e ajockey,

e avariable resistor,

¢ alength of resistance wire attached to a metre rule,
¢ |eads and crocaodile clips.

power
supply
¢ |\
| T~
FV\
O/
Ocm
¢
metre rule resistance
wire

, crocodile clip X
Fig.2.1

(a) The circuit shown in Fig. 2.1 has been set up for you.

(i) Connect the crocodile clip X at the 50.0 cm mark so that the length of resistance
wire in the circuit is 50.0 cm.

Close the switch.
Adjust the variable resistor until the voltmeter reading is 1.00 V. Measure and
record potential difference (p.d.) V1 across the resistance wire and the current |1

through the resistance wire.

Open the switch.
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(ii) Calculate the power P dissipated across the 50.0 cm length of wire using the
equation shown.

P1=Vixli.

(b) Do not adjust the variable resistor. Remove the crocodile clip X and connect it so
that the length of resistance wire in the circuit is 80.0 cm.

(i) Close the switch.

Measure and record the potential difference (p.d.) V2 across the wire and the
current I, through the wire.

(ii) Calculate the power P, dissipated across the 80.0 cm length of wire.
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(c) A student claims that P = GL.
where G is a constant.

Plan an experiment to find out if the student’s claim is correct.

In your plan, you should:

¢ identify one other key variable,

e describe of how you would perform the experiment,

e sketch the graph that you would obtain using preliminary observations,

¢ how A can be obtained from your graph.

e Explain one precaution that you should take to ensure the accuracy of the
experiment.
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Section B

3. In this experiment, you will determine the focal length of a thin converging lens.

You have been provided with

e a converging lens,
e alens holder,
e Cross wire object,

¢ alight source mounted on a stand,

e ascreen,
e ametre rule.
e an A4 piece of card

(a) Describe how you could estimate the focal length of a converging lens using just a

lens and a screen.

(b) Set up the apparatus as shown in Fig. 3.

light source

cross-wire
object lens in
holder
— — —

/ screen
/

=

object distance

D
Fig. 3

metre rule

The cross-wire object is at the 0.0 cm end of the rule and the screen is at the

90.0 cm mark.

By only changing the position of the lens, obtain an image on the screen that is
smaller than the object. You may hold the A4 piece of card above the set-up to
block some light from the surroundings in order to see the image more clearly.
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Measure and record the distance us, between the object and the centre of the lens
when the image is smaller than the object and is in sharp focus on the screen.

(c) By changing the position of the lens, obtain an image on the screen that is larger
than the object.

Measure and record the distance u., between the object and the centre of the lens
when the image is larger than the object and is in sharp focus on the screen.

(e) In order to change from an image that is smaller than the object to an image that is
larger than the object, the lens has been moved by a distance d.

(i) Calculate d using d = us— uy.

(i) Calculate y usingy = D? — d?,
where D is the distance between the object and the screen.
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(b) Repeat (b) and (c) using different values of D in the range of 60 cm to 100 cm. The

object should remain at the 0.0 cm mark on the rule and the position of the screen
should be changed to give different values of D. Record your results for D, us, u, d,
D?, d? and y in a table, including those from (b) and (c).

[5]
(c) Using the grid opposite, plot a graph of y against D. [4]
(d) Determine
(i) the gradient G of your graph,
L [2]
(i) the focal length of the lens using using the equation f = G / 4.
F [1]
(e) Suggest why the experiment cannot be conducted for values of D that is less than
50 cm.
.............................................................................................................. [2]
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