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1 In this experiment, you will investigate a pendulum.

 Carry out the following instructions, referring to Fig. 1.1. The apparatus has been set up for 
you.

 Do not adjust the length of the pendulum or the position of the clamp.

 

l

clamp

pendulum bob

bench

    Fig. 1.1

 (a) Measure and record the length l  of the pendulum.

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

 (b) Place the metre rule on the bench so that the 50.0 cm mark is vertically below the centre 
of the pendulum bob. Describe how you judge that the 50.0 cm mark is vertically below 
the centre of the pendulum bob. You may draw a diagram.

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

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

 ...................................................................................................................................... [1]
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 (c) (i) Pull the pendulum bob to one side until it is vertically above the 52.0 cm mark on 
the rule. Release the pendulum bob, then measure and record in Table 1.1 the
time t  taken for 10 complete swings of the pendulum. The distance d  that the 
pendulum bob was moved is recorded in the first column of the table.

  (ii) Calculate the period T of the pendulum. The period T is the time taken for one 
complete swing of the pendulum.

    Table 1.1

d / t / T /

2.0

3.0

4.0

5.0

6.0

  (iii) Repeat steps (i) and (ii) using d  values of 3.0 cm, 4.0 cm, 5.0 cm and 6.0 cm.

  (iv) Complete the column headings in the table.
 [5]

 (d) Using the evidence in the table, describe the effect on the period T of increasing the 
distance d.  Justify your answer by reference to your results.

description  .......................................................................................................................

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

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

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

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

 (e) Explain briefly why it is sensible to measure the time taken for ten swings of the 
pendulum rather than one.

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

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

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

 [Total: 10]
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2 In this experiment, you will investigate the rate of cooling of water.

 You are provided with a supply of hot water and a supply of water at room temperature.
Carry out the following instructions referring to Fig. 2.1.

    

thermometer

water

    Fig. 2.1

 (a) Measure and record room temperature θR.

 θR =  .................................................. [1]

 (b) (i) Pour 200 cm3 of the hot water supplied into the beaker. Place the thermometer in 
the beaker of water. 

   Measure and record the temperature θ0 of the water.

 θ0 =  .................................................. [1]

  (ii) Start the stopclock and record the temperature θ1 of the water at time t  = 100 s.

 θ1 =  .................................................. [1]

  (iii) Calculate the temperature difference θA between θ0 and room temperature θR using 
the equation  θA = (θ0 – θR ).

 θA =  ......................................................

  (iv) Calculate the temperature fall θH of the hot water using the equation  θH = (θ0 – θ1 ).

 θH =  ......................................................
 [1]
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 (c) Empty the beaker. Pour 100 cm3 of the hot water supplied into the beaker. Add 100 cm3 

of the water at room temperature to the beaker. Briefly stir the water.

  (i) Measure and record the temperature θ2 of the warm water.

 θ2 =  ......................................................

  (ii) Start the stopclock and record the temperature θ3 of the water at time t  = 100 s.

 θ3 =  ......................................................
 [1]

  (iii) Calculate the temperature difference θB between θ2 and room temperature θR using 
the equation  θB = (θ2 – θR ).

 θB =  ......................................................

  (iv) Calculate the temperature fall θW of the warm water using the equation  θW = (θ2 – θ3 ).

 θW =  ......................................................
 [1]

 (d) A student suggests that the rate of temperature change is proportional to the difference 
between the starting temperature and room temperature. This can be expressed as

  
θA

θH
 = 
θB

θW
 .

  State whether your results support this suggestion and justify your answer with reference 
to the results.

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

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

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

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

 (e) If this experiment were to be repeated in order to check the results, it would be important 
to control the conditions.

  Suggest two such conditions that should be controlled.

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

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

 [Total: 10]
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3 In this experiment, you will investigate current and potential difference using lamps in series 
and parallel circuits.

 Carry out the following instructions, referring to Figs. 3.1 and 3.2. The circuit shown in
Fig. 3.1 is set up for you.

    

A

V

power
source

    Fig. 3.1

 (a) (i) Switch on. Measure and record the current IS in the lamps and the potential 
difference VS across the three lamps. Switch off.

 IS  =  ......................................................

 VS =  ......................................................

  (ii) Calculate the combined resistance RS of the lamps using the equation  RS = 
VS

IS
 .

 RS =  ......................................................
 [3]

 (b) Rearrange the circuit as shown in Fig. 3.2. The ammeter is in position 1.

    

A

power
source

V

1

2

3

    Fig. 3.2
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  (i) Switch on. Measure and record the potential difference VP across the combination 
of lamps.

 VP =  ......................................................

  (ii) Measure and record the current I1. Switch off.

 I1 =  ......................................................

  (iii) Move the ammeter to position 2 as shown in Fig. 3.2. Switch on. Measure and 
record the current I2. Switch off.

 I2 =  ......................................................

  (iv) Move the ammeter to position 3 as shown in Fig. 3.2. Switch on. Measure and 
record the current I3. Switch off.

 I3 =  ......................................................

  (v) Calculate the total current IC using the equation  IC = I2 + I3.

 IC =  ......................................................

  (vi) Calculate the total resistance RP of the combination of the lamps, using the equation

   RP = 
VP

I1
 .

 RP =  ......................................................
 [5]

 (c) A student decides to investigate the effect on RP of changing the current I1, using a 
variable resistor (rheostat).

  In the space below, copy the diagram shown in Fig. 3.2, but with the addition of a variable 
resistor connected in the circuit at a suitable position for the investigation.

 [2]

 [Total: 10]
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4 In this experiment, you will determine the focal length of a lens.

 Carry out the following instructions, referring to Fig. 4.1.

 

illuminated
object

lens

screen

vu

    Fig. 4.1

 (a) Place the lens a distance u  = 30.0 cm from the illuminated object. Move the screen until 
a sharply focused image of the object is seen on the screen.

  (i) Measure, and record in Table 4.1, the distance v  between the centre of the lens 
and the screen.

  (ii) Calculate uv  and enter the value in the table.

  (iii) Measure, and record in the table, the distance d  between the illuminated object 
and the screen.

 (b) Repeat the steps in (a) using u  values of 45.0 cm, 50.0 cm, 55.0 cm and 60.0 cm.

    Table 4.1

u / cm v / cm uv / cm2 d / cm

30.0

45.0

50.0

55.0

60.0

 [2]
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 (c) Plot a graph of uv / cm2 ( y-axis) against d / cm (x-axis). You do not need to begin the 
axes at the origin (0,0).

    
 [4]

 (d) The gradient of the graph is numerically equal to the focal length of the lens.

  (i) Determine the gradient G  of the graph. Show clearly on the graph how you obtained 
the necessary information.

 G  =  .................................................. [2]

  (ii) State a value for the focal length f of the lens, giving your answer to a suitable 
number of significant figures for this experiment.

 f  =  .................................................. [2]

 [Total: 10]
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