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1 Inthis experiment, you will determine the mass of a block U by a balancing method.

Carry out the following instructions, referring to Fig. 1.1.

A

Y

block M
block U

A

| bench

0.0cm mark 50.0cm mark pivot metre rule

Fig. 1.1

(@) Place the metre rule with the pivot below the 50.0cm mark. The pivot must stay in this
position for the duration of the experiment.

Place block U on the metre rule with its centre at the 5.0cm mark.

Place block M on the metre rule on the other side of the pivot as shown in Fig. 1.1. Adjust the
position of block M until the metre rule is as near to being balanced as possible.

The distance a between the centre of block U and the 50.0cm mark has been recorded in
Table 1.1.

In Table 1.1, record the position of block M.

Calculate the distance b between the centre of block U and the centre of block M, using the
equation:

b = (position of block M — position of block U).

Repeat the procedure for positions of block U at the 10.0cm, 15.0cm, 20.0cm and 25.0cm
marks.

Table 1.1
Sock Ulom | M | ogemsom | blom
5.0 45.0
10.0 40.0
15.0 35.0
20.0 30.0
25.0 25.0

[2]
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(b) Plot a graph of b/cm (y-axis) against a/cm (x-axis). You do not need to start the axis at the
origin (0,0).

[4]

(c) (i) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

(i) Calculate the mass M, of block U using the equation M, = (G — 1) x k, where k=200g.

Record the value of M, to a suitable number of significant figures for this experiment.
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(d) Describe why it is difficult to place the block U at the correct mark on the metre rule each
time. Explain how you overcame this difficulty. You may draw a diagram.

(e) Itis difficult to balance the metre rule in this type of experiment.
Describe how to adjust the position of block M on the metre rule until the metre rule is as

close to balance as possible.
You may draw a diagram if it helps your explanation.

[Total: 11]
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2 In this experiment, you will investigate the transfer of thermal energy between hot water in a
beaker and cold water in a glass tube.

Carry out the following instructions, referring to Fig. 2.1.

thermometers \ﬂ
1 :ﬂ]]

glass tube

| __clamp stand

r

beaker

bench

Fig. 2.1
The glass tube must remain in the clamp throughout the experiment.

(a) Use one of the thermometers to measure the room temperature 6.

(b) Pour 50cm? of cold water into the glass tube.
Pour 300cm? of hot water into the beaker.

In the first row of Table 2.1, for t = 0, record the temperature 6, of the water in the glass tube
and the temperature 6, of the water in the beaker.

Place the glass tube in the beaker and immediately start the stopclock.

Record, in Table 2.1, the temperatures 6, of the water in the glass tube and the temperatures
6,, of the water in the beaker at times t=30s, 60s, 90s, 120s, 150s and 180s.

(3]
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Table 2.1
glass tube beaker
t/ O/ 0/
0
(c) Complete the headings and the time column in the table. 2]

(d) (i) State what you expect the temperature of the water in the glass tube will be when 6,
stops rising.
Justify your answer by reference to your readings.

STAIEMENT ..t

JUSTIFICALION . e e et e e e e e e e anneeeeeas

(2]

(i) State what you expect the temperature 6, of the water in the beaker will be after a few
hours.

O = e [1]

(e) Suggest two changes that could be made to the apparatus or the procedure to ensure that
the temperature 6, of the cold water in the glass tube rises more quickly.

[Total: 11]
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3 Inthis experiment, you will investigate a circuit containing different resistors.

The circuit has been set up for you.
Carry out the following instructions, referring to Fig. 3.1.

power supply

o) o
®
X Y z
O,
Fig. 3.1

(@) Switch on.
Measure, and record in Table 3.1, the current I in the circuit.

Use the voltmeter to measure and record the potential difference V across resistor X.

Table 3.1
E:?)Srft’;?nration I Vi Rl
X
XandY
X,Yand Z

(1]
(b) Disconnect the voltmeter.

Connect the voltmeter to measure the potential difference V across the combination of
resistors X and .

Measure, and record in Table 3.1, the current I in the circuit and the potential difference V
across the combination of resistors X and Y.

(1]
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Disconnect the voltmeter.

Connect the voltmeter to measure the potential difference V across the combination of
resistors X, Y and Z.

Measure, and record in Table 3.1, the current I in the circuit and the potential difference
V across the combination of resistors X, Y and Z.

Switch off.
Complete the headings in Table 3.1. [1]

A student suggests that the current should remain constant when the voltmeter is used
to measure potential differences across the different combinations of resistors.

State whether your readings support this suggestion.
Justify your answer by reference to your readings.
S €= L= 00 1= o | RS

JUSHIFICATION .. e e e e e s e e e e e e e e e bnr e e e e e e e e e eaaa

[1]
Calculate, and record in Table 3.1, the resistance R of each combination of resistors.
Use your readings from Table 3.1 and the equation R = \7/

(2]

For resistors in series, the total resistance of the combination is the sum of the individual
resistances.

Use your results from Table 3.1 to calculate the resistances R, and R, of resistors Y
and Z.

0625/53/M/J/19
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(e) The circuit components are to be rearranged so that
. resistors X, Y and Z are in parallel
. the ammeter will measure the current in the circuit

. the voltmeter will measure the potential difference across the resistors.

In the space below, draw a diagram of this circuit.

(2]

(f) Set up the circuit as described in (e).

Switch on. Measure and record the current I, in the circuit and the potential difference V,
across the resistors.

Switch off.

Calculate the resistance R, of the resistors in parallel. Use your readings and the

V,
equation R, = I_P :
P

[Total: 11]
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4 A student wants to investigate the factors that affect the height to which a ball bounces when it is
dropped.

Plan an experiment that will enable him to investigate in detail how the height from which a ball is
dropped affects how high it bounces.

You are not required to carry out the experiment.

The apparatus available includes:

balls of different materials and sizes
sheets of different floor coverings.

Write a plan for the experiment.

In your plan, you should:

list any additional apparatus needed
explain briefly how you would carry out the experiment

describe a precaution which could be taken to ensure that measurements of the height of
bounce are reliable

state the key variables that you would control

draw a table, with column headings, to show how you would display your readings
(you are not required to enter any readings in the table)

explain how you could analyse your readings to reach a conclusion.

You may draw a diagram if it helps to explain your plan.
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[Total: 7]
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