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1 A chain of paper-clips is suspended from a horizontal pin, as shown in Fig. 1.1.

side view

fiducial marker

front view
pin

    Fig. 1.1

 The bottom paper-clip is pulled to one side and then released.

 A student measures the time T for one oscillation of the chain of paper-clips, which is about 
1 second.

 To obtain an accurate value for T, the following instructions are supplied by the teacher.

  • Measure the time for more than one oscillation.

  • Repeat each reading several times.

  • Count the oscillations from the centre of the swing.

 (a) (i) Suggest a suitable number of oscillations for each reading.

 number =  .........................................................  [1]

  (ii) Explain why this is a suitable number of oscillations.

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

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

 (b) Explain why it is important to repeat each reading.

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

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

 (c) Explain why it is important to count the oscillations from the centre of the swing.

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

 .............................................................................................................................................  [1]
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 (d) The student removes several paper-clips from the chain and repeats the experiment. The 
following readings are obtained.

number N of paper-clips in chain T / s

22 1.37

18 1.24

14 1.09

10 0.93

 6 0.73

  Suggest a reason why the smallest number of paper-clips in the chain is 6.

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

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

 (e) On the grid below, plot the graph of T on the y-axis against N on the x-axis. Draw a smooth 
curve of best fit. [4]
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2 (a) Fig. 2.1 shows a ray of light incident on a plane mirror.

incident ray

plane mirror

    Fig. 2.1

  (i) On Fig. 2.1, draw the normal at the point where the ray strikes the mirror. [1]

  (ii) Measure the angle of incidence.

 angle of incidence =  .........................................................  [1]

 (b) A student investigates the effect on the reflected ray when the plane mirror is rotated.

  Pins P1 and P2 are placed on the incident ray as shown in Fig. 2.2.

A
20°

B
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P5P3

    Fig. 2.2
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  (i) The mirror is originally in position A.

   Pins P3 and P4 are placed on the reflected ray.

   On Fig. 2.2, draw the reflected ray from the mirror in position A. [1]

  (ii) The mirror is then rotated through 20° to position B.

   Pins P5 and P6 are placed on the new reflected ray.

   On Fig. 2.2, draw the reflected ray from the mirror in position B. [1]

  (iii) Measure the angle y between the two reflected rays.

 y =  ....................................................... ° [1]

  (iv) It is suggested that

y = cz

   where c is a constant and z is the angle between mirror position A and mirror 
position B.

   Determine c.

 c =  .........................................................  [1]

  (v) Describe how to extend the experiment to check that the relationship in (iv) is correct.

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

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

 .....................................................................................................................................  [2]
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3 Fig. 3.1 shows the apparatus used to investigate the cooling of some water.

thermometer

water

test-tube

    Fig. 3.1

 The initial temperature of the water is 90 °C and the temperature of the room is 20 °C.

 (a) A student uses the thermometer and stopwatch to take readings and records them in a table. 
Write the column headings in the table. [2]

 (b) The student plots the results on a graph.

  On the axes below,

  (i) label the axes,

  (ii) sketch the expected shape of the graph,

  (iii) include any known values on the axes. [3]
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 (c) Students are usually advised to repeat all readings as they perform an experiment. Explain 
why this is not possible in this experiment.

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

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

 (d) Describe two practical ways to make the readings more accurate.

1.  ...............................................................................................................................................

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

2.  ...............................................................................................................................................

 .............................................................................................................................................  [2]
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4 The apparatus shown in Fig. 4.1 and in Fig. 4.2 is used in an experiment.
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 Fig. 4.1 Fig. 4.2

 (a) (i) Name the measuring instrument in Fig. 4.1.

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

  (ii) Use Fig. 4.1 to measure the weight W1 of the block in air.

 W1 =  .....................................................  N [1]

  (iii) Use Fig. 4.2 to measure the apparent weight W2 of the block in water.

 W2 =  .....................................................  N [1]

 (b) The length l in cm of one side of the cube is given by the formula

    l 3 = 100(W1 – W2).

  Calculate the value of l.

 l =  ...................................................  cm [1]

 (c) Explain why it is important to measure W1 before measuring W2.

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

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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

www.dynamicpapers.com




