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1 A student is determining the weight of a load using a balancing method.

 Fig. 1.1 shows the apparatus. It is not drawn to scale.

P
x y Q

metre rule

benchpivot

Fig. 1.1 (not to scale)

 (a) The student places the metre rule on the pivot and adjusts its position so that the metre rule 
is as near as possible to being balanced. He records the scale reading of the metre rule at the 
point where the rule balances on the pivot.

    50.2 cm scale reading =  ...............................................................

  He places a 2.00 N load P on the metre rule so that its centre is exactly at the 20.0 cm mark 
on the rule.

  (i) Use this information to determine the distance x.

 x =  .....................................................cm [1]

  (ii) Explain how you would ensure that the centre of the load P is exactly at the 20.0 cm mark 
on the rule. You may draw a diagram.

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

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

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

 .......................................................................................................................................[2]
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 (b) The student places a load Q on the metre rule and adjusts its position so that the metre rule 
is as near as possible to being balanced.

  He measures the distance y between the centre of load Q and the pivot.

    15.3 cm y = ................................................................

  Calculate the weight W of load Q using the equation W = 
kx
y

, where k = 2.00 N.

 W =  ...........................................................[1]

 (c) The student repeats the procedure using a different, suitably chosen, distance x.

  Suggest a suitable distance x.

 x =  .....................................................cm [1]

 (d) The student calculates a new value of W.

    4.04 N W =  ...............................................................

  Suggest two reasons why the values determined for W may not be the same.

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

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

 (e) Calculate the average WAV of the values for W, the weight of load Q. Give your answer to a 
suitable number of significant figures for this experiment.

 WAV =  ....................................................... N [2]

 [Total: 9]
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2 A student is investigating the resistance of a resistor.

 The circuit is shown in Fig. 2.1. AB and CD are lengths of resistance wire.
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Fig. 2.1

 (a) The student connects the wandering lead to point B in the circuit. The readings of potential 
difference V1 and current I1 are shown in Figs. 2.2 and 2.3.
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Fig. 2.3

  (i) Record the readings shown on the meters.

 V1 =  ...............................................................

 I1 =  ...............................................................
 [2]
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  (ii) Calculate the resistance R of the resistor R using the equation R = 
V1

I1

.

 R =  ...........................................................[1]

 (b) The student connects the wandering lead to point D in the circuit and repeats the readings.

  She connects points A and D together. She connects the wandering lead to point B and 
repeats the readings.

  Finally, she connects the wandering lead to point A and repeats the readings.

  The new values for the resistance R of resistor R that she obtains are:

    4.96 Ω, 5.12 Ω, 4.89 Ω R =  ...............................................................

  A student suggests that the resistance R should be constant throughout the experiment.

  State whether the results agree with this suggestion. Justify your answer by reference to the 
results.

statement  ..................................................................................................................................

justification  ................................................................................................................................

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

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

 (c) (i) Name a component that could be used to control the current in the circuit, in place of the 
wires AB and CD.

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

  (ii) In the space below, draw the circuit with this component in place of the wires AB and CD. 
Show one end of the component connected at A and the wandering lead connected to 
the other end of the component.

 [2]

 [Total: 8]
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3 (a) A student hangs a mass on a spring and observes it as it oscillates up and down.

  The student wants to find the factors that affect the time taken for one complete oscillation. 
She finds that increasing the mass increases the time.

  Suggest two other variables that the student could investigate.

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

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

 (b) Another student is investigating the oscillations of the pendulum shown in Fig. 3.1.

l

mass m

Fig. 3.1

  The variables are

  • the length l of the pendulum

  • the mass m of the pendulum bob

  • the amplitude θ of the swing.

  The time taken for one complete oscillation is called the period T.

  She carries out three experiments. Each experiment investigates the effect on the period T of 
changing one variable.
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  Her results are shown in Tables 3.1, 3.2 and 3.3.

Table 3.1       Table 3.2       Table 3.3

l / m T / s

0.200 0.89

0.400 1.25

0.600 1.54

0.800 1.78

1.000 1.99

m / g T / s

50 1.40

60 1.42

70 1.39

80 1.41

90 1.38

θ / ° T / s

 4 2.00

 6 1.98

 8 2.06

10 2.02

12 1.97

  (i) Study the results tables and use words from this list to complete the sentences.

     increases

     decreases

     has no effect on

     is proportional to

   • An increase in length l ........................................................ the period T.

   • An increase in mass m ........................................................ the period T.

   • An increase in amplitude θ ........................................................ the period T.
 [3]

  (ii) Suggest a precaution you would take in this pendulum experiment to obtain T values that 
are as reliable as possible.

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

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

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

 [Total: 6]
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4 A student is investigating whether using a lid reduces the time taken to heat a beaker of water to 
boiling point.

 The student has the following apparatus available:

  thermometer

  250 cm3 glass beaker

  250 cm3 measuring cylinder

  heatproof mat

  lid to fit the beaker

  clamp, boss and stand.

 Plan an experiment to investigate whether using a lid reduces the heating time.

 You should

 • list the additional apparatus that you would require

 • explain briefly how you would carry out the investigation

 • 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 would use your readings to reach a conclusion.

 A diagram is not required but you may draw a diagram if it helps your explanation.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ......................................................................................................................................................[7]

 [Total: 7]
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5 A student is investigating reflection using a plane mirror.

 Fig. 5.1 shows the student’s ray-trace sheet.

20°

B
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M R

YX

eye

Fig. 5.1

 (a) The line MR marks the position of the mirror. The student draws another line XY parallel to 
line MR. He draws a line from A at an angle of incidence i = 20°. He labels the end of this line 
B. The student places a pin P1 at point B. He places a pin P2 on line AB at a suitable distance 
from pin P1 to produce a ray trace.

  (i) On Fig. 5.1, measure the length l of line AB.

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

  (ii) On Fig. 5.1, mark with a cross (x) a suitable position for pin P2. [1]
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 (b) The student views the images of pins P1 and P2 from the direction indicated by the eye in 
Fig. 5.1. He places two pins P3 and P4, a suitable distance apart, so that pins P3 and P4, and 
the images of P2 and P1, all appear exactly one behind the other.

  He draws a line joining the positions of P3 and P4. He labels the point at which this line 
crosses XY with the letter D. He measures the distance d between C and D.

  He repeats the procedure using i values of 0°, 30°, 40°, 50° and 60°. The readings are shown 
in Table 5.1.

Table 5.1

i / ° d / cm

0 0.0

20 1.8

30 2.9

40 4.2

50 6.0

60 8.7

  Plot a graph of d / cm (y-axis) against i / ° (x-axis).

 [4]
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 (c) A student suggests that i should be directly proportional to d.

  State whether the graph supports this suggestion. Justify your answer by reference to the 
graph.

statement  ..................................................................................................................................

justification  ................................................................................................................................

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

 (d) Suggest two practical difficulties in obtaining accurate readings in this experiment. 

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

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

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

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

 [Total: 10]
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