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1 (a) A student tries to balance a metre rule. He places the 50.0 cm mark of the rule on a glass 
prism, as shown in Fig. 1.1.

glass prism

A

Fig. 1.1

  When the metre rule is released, end A goes down.

  Suggest a reason why the metre rule does not balance.

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

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

 (b) An object P is placed with its centre at the 30.0 cm mark of the metre rule. The 50.0 cm mark 
is placed on the glass prism. The metre rule is made to balance by placing a disc of mass m 
at a distance d from the centre of the metre rule, as shown in Fig. 1.2.

not to scale

disc of mass m
d

P

Fig. 1.2

  The metre rule has markings every centimetre.

  Fig. 1.3 shows the top view of the metre rule when it is balanced with m = 50 g.

9085

disc

Fig. 1.3

  (i) Use Fig. 1.3 to estimate the position on the rule of the centre of mass of the disc.

   Give your answer to the nearest 0.1 cm.

 position of centre of disc =  ..................................................  [1]
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  (ii) Determine the value of d for m = 50 g.

 d =  ..................................................  [1]

 (c) The metre rule is balanced for different values of m and d.

  (i) The values are recorded in the table below. Insert your value of d from (b)(ii).

m / g d / cm

400  4.8

200  9.9

150 13.0

100 19.8

 75 26.2

 50

  (ii) On the grid below, plot a graph of d on the y-axis against m on the x-axis.

   Draw a smooth curve of best fit.

0
0

[4]
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 (d) (i) The student decides to take an additional reading, for m = 300 g.

   Suggest why this is a good idea.

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

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

  (ii) Use the graph to estimate the value of d for m = 300 g.

   Show on your graph how you obtained your value of d.

 d =  ..................................................  [2]

 (e) Suggest a reason why values of m less than 40 g are not used.

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

 .............................................................................................................................................  [1]
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2 Fig. 2.1 shows an experiment to measure the speed of sound in air.

teacher

students

Fig. 2.1

 The teacher has a starting pistol that produces a loud bang and a puff of smoke when the trigger is 
pulled. The students use stopwatches to time the interval between seeing the smoke and hearing 
the bang.

 The teacher stands 100 m away from the students and fires the starting pistol.

 (a) Suggest a method of measuring the distance of 100 m from the teacher to the students.

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

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

 (b) Explain why it is important that the starting pistol produces a puff of smoke at the same time 
as the bang.

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

 .............................................................................................................................................  [1]
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 (c) The teacher chooses an open area, well away from any buildings. Explain why.

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

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

 (d) Only eight students manage to obtain a suitable reading for the time interval.

  Suggest two reasons why the other students did not.

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

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

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

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

 (e) A different group of students does the experiment on a windy day. The wind is blowing from 
behind the teacher towards the students.

  What will be the effect of the wind on their value for the speed of sound?

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

 .............................................................................................................................................  [1]
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3 A student takes three lenses from a drawer labelled ‘convex lenses: f = 15 cm’.

 (a) Describe, with the aid of a labelled diagram, how the student quickly checks that the lenses 
have the correct focal length.

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

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

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

 .............................................................................................................................................  [3]

 (b) The student places two of the lenses touching each other, as shown in Fig. 3.1, and then 
measures the focal length of the two lenses together.

     

 Fig. 3.1 Fig. 3.2

  The focal length of two lenses together is found to be 7.5 cm.

  The student repeats the experiment with three lenses together, as shown in Fig. 3.2, and the 
focal length is now 5.0 cm.

  State the relationship between the number of lenses and the focal length.

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

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

 .............................................................................................................................................  [2]
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4 Fig. 4.1 is a circuit containing a cell, a resistor, a switch and a 1.0 m length of thin nichrome wire.

nichrome wire

Fig. 4.1

 Measuring the resistance of the nichrome wire allows the diameter of the wire to be determined.

 (a) In the space below, re-draw Fig. 4.1, adding an ammeter and a voltmeter to enable the 
resistance of the wire to be found.

[2]

 (b) Suggest a reason for including the resistor in the circuit.

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

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

 (c) Fig. 4.2 shows the readings on the ammeter and on the voltmeter.
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Fig. 4.2

  State the reading on

  (i) the voltmeter,  .............................................

  (ii) the ammeter.  .............................................
[2]
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 (d) The diameter d, in millimetres, of the nichrome wire is given by the relationship

d 2 = 6 I
V

  where I is the ammeter reading in amperes,
  and V is the voltmeter reading in volts.

  Calculate d, giving your answer to 2 significant figures.

 d =  ...........................................  mm [2]

 (e) Suggest a suitable measuring instrument to check your value for the diameter of the wire.

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