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1 In this experiment you are to investigate the change in temperature of hot water as cold water is
added.

Record all your observations on pages 2 and 3 of your Answer Booklet. 

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

Fig. 1.1

(a) You are provided with 100 cm3 of hot water (labelled A) and a supply of cold water. The cold
water is approximately at room temperature. 

(i) Measure and record the temperature of the cold water.

(ii) Measure and record in the first row of the table the temperature � of the hot water.

(iii) Pour 20 cm3 of the cold water into the measuring cylinder. Transfer this water to the
beaker containing the hot water. Measure and record the temperature � of the mixture
of hot and cold water. Record the total volume V of cold water that you have added.

(iv) Repeat step (iii) four times until you have added a total of 100 cm3 of cold water.

(v) Complete the column headings in the table.

(vi) Use the data in the table to plot a graph of � (y-axis) against V (x-axis). Draw the best-fit
curve.

thermometer

water
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(b) A student carrying out this experiment obtained the graph shown in Fig. 1.2.

Fig. 1.2

The theoretical line shows the results expected by the student after calculating the values of
�. The student assumed that all the heat lost by the hot water was gained by the cold water
when the cold water was poured into the beaker. The other line shows the student’s
experimental results.

The student had carried out the experiment with care. Suggest a practical reason why the
experimental graph line differs from the theoretical line.
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2 In this experiment you are to investigate the resistance of resistance wire in different circuit
arrangements.

Record all your observations and readings on page 4 of your Answer Booklet.

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

Fig. 2.1

(a) Switch on. Measure and record in the table the current I in the circuit and the p.d. V across
the section of resistance wire AB. Switch off.

(b) Record the length l of the resistance wire AB.

(c) Calculate the resistance R of the section of wire AB using the equation

R = .

Record this value of R in the table.

(d) Complete the column headings for each of the l, I, V and R columns of the table.

(e) Repeat steps (a) – (c) with the voltmeter connected across section AC of the resistance
wire.

(f) Repeat steps (a) – (c) with the voltmeter connected across section AD of the resistance
wire. 

(g) Use your results to predict the resistance of a 1.50 m length of the same wire. Show your
working.
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3 In this experiment you are to investigate the period of oscillation of a mass attached between two
springs.

Record all your observations on page 5 of your Answer Booklet. 

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

Fig. 3.1

You are provided with a mass m of 400 g attached between two springs. 

(a) Displace the mass a small distance downwards and release it so that it oscillates. Record
the time t1 taken for 10 complete oscillations of the mass. Also record the time t2 taken for
another 10 complete oscillations of the mass.

(b) Calculate t, the average value of t1 and t2.

(c) Calculate the period T of the oscillations. T is the time for one complete oscillation.

(d) Calculate the value of
T—m

(e) Repeat steps (a) – (d) using values for m of 300 g and 200 g.

(f) Complete the final column heading in the table.

(g) A student suggests that T should be directly proportional to m. State with a reason whether
or not your results support this suggestion.

(h) In the experiment you have just done, the mass oscillates rapidly so that it is difficult to take
the times accurately. The instructions in the question included methods of improving the
accuracy of the value obtained for the period T. Describe briefly one of these methods and
any calculation involved to obtain the T value.
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4 In this experiment you will investigate the refraction of light through a transparent block.

Record all your observations and answers on page 7 of your Answer Booklet. You are supplied
with three ray trace sheets.

Carry out the following instructions, referring to Figs. 4.1, 4.2 and 4.3.

Fig. 4.1

(a) Place the transparent block with its largest face down on one of the ray trace sheets as
shown in Fig. 4.1. One of the longest sides is to be along line PQ. 

(b) Draw round the block and label the corners A, B, C and D. Remove the block.

(c) Place the ray trace sheet on the pin board and push a pin X into the paper on line EF close
to line AB. Push another pin W into line EF some distance away from line AB.

(d) Replace the block on the ray trace sheet.

(e) View the images of pins W and X through the block. Place two pins Y and Z between your
eye and the block so that Y, Z and the images of W and X appear exactly one behind the
other.

(f) Label the positions of pins W, X, Y and Z on the ray trace sheet. Remove the pins and the
block. Using a rule, draw a line joining Z and Y and continue the line to meet the line CD at a
point, which you should label G.

(g) Draw a line to join the points F and G.

(h) Measure and record the angle of refraction r between line FG and the normal NN'.
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(i) Place the block on the second ray trace sheet so that one of its longest sides is along line
PQ but with the largest face vertical (as shown in Fig. 4.2). Label the corners A, B, C and D.

Fig. 4.2

(j) Repeat steps (b) – (h).

(k) Place the block on the third ray trace sheet with the largest face down so that one of its
shorter sides is along the line PQ. One corner should be about 1 cm to the left of point F, as
shown in Fig. 4.3. Label the corners A, B, C and D.

Fig. 4.3

(l) Repeat steps (b) – (h).

(m) Within the limits of experimental error, what do you conclude about the effect on the angle of
refraction r of increasing the length of the ray within the block?

Tie your ray trace sheets into your Answer Booklet.
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1 (a) (i) Record of temperature of the cold water ............................................................ [1]

(ii) – (v)

[3]
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(b) A practical reason why the student’s experimental line differed from the theoretical line 

..........................................................................................................................................

..........................................................................................................................................
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2 (a) – (f)

[8]

(g) Working

Predicted resistance ..................................................... [2]
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3 (a) – (f)

[6]

(g) Statement ........................................................................................................................

Reason ............................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [2]

(h) Description  ......................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [2]
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Tie your ray trace sheets in here. [5]
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4 (h) value of r .........................

(j) value of r .........................

(l) value of r .........................
[4]

(m) Within the limits of experimental error, .............................................................................

..........................................................................................................................................

.................................................................................................................................... [1]
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