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1 A teacher demonstrates convection in a liquid. She uses a glass tube, as shown in Fig. 1.1. 

 The tube is filled with water and left to stand for ten minutes. A purple crystal is then placed in the 
mouth of the tube. This crystal dissolves and makes the water around it turn purple. The tube is 
then gently heated, as shown in Fig. 1.1.

gentle
heat

purple crystal

tube
water

Fig. 1.1

 (a) Suggest why the water is left to stand for ten minutes before placing the crystal in the tube.

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

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

 (b) When the water is heated, it is heated gently.

  Suggest why.

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

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

 (c) On Fig. 1.1, draw an arrow to show the direction in which the purple colour moves through 
the water. [1]

 (d) State one safety precaution the teacher should take in this demonstration. 

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

 ...............................................................................................................................................[1]
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2 A student conducts an experiment with a glass ball and a metal ball. Fig. 2.1 shows the apparatus 
he uses. The glass ball is placed on a cloth-covered bench at the bottom of a slope. The metal ball 
is then released from the top of the slope. It rolls down the slope and then hits the glass ball.
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final position
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Fig. 2.1

 (a) The metal ball is released from a vertical height h above the bench.

  After the collision, the glass ball moves a distance d along the bench. 

  (i) On Fig. 2.1, show the height h. [1]

  (ii) On Fig. 2.1, show the distance d. [1]

  (iii) Suggest a piece of apparatus to measure these two lengths.

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

  (iv) The experiment is repeated. The glass ball travels the following distances:

 23.5 cm   20.8 cm   22.3 cm

   Calculate the average distance dav travelled. 

 dav = ....................................................[1]

  (v) The initial gravitational potential energy E of the metal ball at the top of the slope is given 
by

E = mgh,

   where g is 10 N / kg and m is the mass of the metal ball.

   The metal ball has a mass m of 0.0081 kg. The height h of the ramp is 0.120 m.

   Calculate E, giving your answer to 2 significant figures.

 E = ....................................................[2]
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 (b) The student extends the experiment by using metal balls of different masses. The glass ball 
does not change and h remains constant. The results are shown in the table of Fig. 2.2.

mass of metal ball / kg E / J dav / cm

0.0030 0.0036 7.0

0.0049 0.0059 12.0

0.0081

0.0120 0.0144 35.0

0.0139 0.0167 44.6

0.0170 0.0204 57.0

0.0190 0.0228 70.5

Fig. 2.2

  (i) Complete the table for the metal ball of mass 0.0081 kg using your answers to (a)(iv) and 
(a)(v).

  (ii) On Fig. 2.3, plot the graph of dav / cm on the y-axis against E / J on the x-axis.
   Start both axes from the origin (0,0).

   Draw the smooth curve of best fit.

 (c) Suggest a reason why the student covers the bench with a cloth.

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

 ...............................................................................................................................................[1]
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0
0

Fig. 2.3

 [4]
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3 A student is given a quantity of liquid in a beaker and asked to determine the density of the liquid. 

 Density is found using the equation

density = mass
volume .

 He pours the liquid into a measuring cylinder. Fig. 3.1 shows the measuring cylinder after the 
liquid is added.
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Fig. 3.1

 (a) (i) On Fig. 3.1, mark the position of the student’s eye when he is reading the measuring 
cylinder. [1]

  (ii) Explain why this position of the eye reduces error when taking the reading.

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

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

  (iii) State the volume of liquid in the measuring cylinder.

 volume = ....................................................[1]
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 (b) (i) State the name of another piece of apparatus the student needs in order to find the 
density of the liquid.

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

  (ii) Explain how he uses this apparatus in this experiment.

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

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

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

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

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

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

 (c) The student’s eye is at the correct position when taking the reading. He calculates the density 
from his results. His teacher says that the value he obtains is different from the actual value. 

  Suggest a reason for this.

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

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

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

 ...............................................................................................................................................[1]
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4 A student investigates the resistance of equal lengths of different wires. The wires are made from 
the same material but have different diameters. Resistance can be found using the equation

resistance = 
voltage
current .

 The student uses the circuit shown in Fig. 4.1. 
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Fig. 4.1

 (a) State the name of a piece of apparatus that the student can use to measure accurately the 
diameter of a wire.

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

 (b) (i) The student takes readings of voltage and current immediately after he switches on the 
circuit.

   Suggest a reason for taking the readings immediately.

 .......................................................................................................................................[1]
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  (ii) Fig. 4.2 shows the ammeter and voltmeter when a wire with a diameter of 0.15 mm is 
used.
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Fig. 4.2

   State the readings of current and voltage for this wire.

 current =  .......................................................

 voltage =  .......................................................
 [2]

 (c) The student repeats the experiment using a wire of diameter 0.24 mm. The voltmeter reading 
does not change. Fig. 4.3 shows the new ammeter reading.
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  (i) Complete the results table of Fig. 4.4 for the experiment for the two wires.

diameter / …. voltage / … current / … resistance / …

Fig. 4.4

 [3]

  (ii) Use your results to suggest the relationship between the diameter of a wire and its 
resistance.

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

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

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