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Data Sheet

! A perforated Data Sheet is provided as pages 3 and 4 of this question
paper.

! This sheet may be useful for answering some of the questions in the
examination.

! You may wish to detach this sheet before you begin work.
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Answer both questions.

You are advised to spend no more than 30 minutes on Question 1.

1 An aerosol spray can produces paint droplets which have a range of speeds.  A student decides to use
the apparatus illustrated in Figure 1 to find the range of speed of the droplets.

Figure 1

A strip of paper is made into a circular loop of diameter d and placed on a stationary variable speed
motorised turntable.  A slit, A, is made in the loop and directly opposite, a line is marked on the
inside surface.  The turntable is set in motion and reaches a steady rate of rotation.
When paint is sprayed into the open side of the cardboard box some of the paint passes through slit A
when this becomes aligned with slit B and a pattern of paint spots appears on the inside of the loop.
The paper loop is removed from the turntable and laid on a flat surface with the pattern of paint spots
uppermost, as shown in Figure 2.

Figure 2

The student deduces that the time, t, for the particular paint spot, P, to have travelled across the
diameter of the loop, d, is given by

t =   sT
πd

T is the time for one rotation of the turntable and s is the distance between paint spot P and the line
marked on the inside surface of the loop, as defined in Figure 2.
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Design an experiment to enable the student to find the range of speed of the droplets in the paint
spray.
You should assume that the normal laboratory apparatus used in schools and colleges is available to
you.

You should also include the following in your answer:                                                                        

! The quantities you intend to measure and how you will measure them.
! How you propose to use your measurements to obtain reliable results for the range of speeds of 

the droplets in the paint spray.
! The factors you will need to control and how you will do this.
! How you could overcome any difficulties in obtaining reliable results.

Write your answer to Question 1 on pages 7 and 8 of this booklet.
(8 marks)
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2 In this experiment you are required to investigate currents and voltages in a circuit containing two
power supplies, E1 and E2, the negative terminals of which are joined together.
No description of the experiment is required.

You are provided with the partly completed circuit shown in Figure 3.
Terminal A is connected to the positive side of E1 and terminal B is connected to the positive 
side of E2.
The positive lead of the voltmeter should be permanently connected to terminal A throughout the
experiment.

Figure 3

(a) Connect the negative lead of the voltmeter to terminal B.
Read and record the voltmeter reading VAB.

VAB = .....................................................
(1 mark)

(b) Figure 3 shows flying leads joined to the resistors R1 and R2.
Connect the flying lead joined to R1 to terminal A.
Connect the flying lead joined to R2 to terminal B.
Connect the negative lead of the voltmeter to terminal C.
Adjust the setting of the variable resistor until the voltmeter reading VAC is at a minimum.
Read and record VAC and the milliammeter reading, I.
By adjusting the setting of the variable resistor, read and record further readings of VAC and I
up to and including the maximum values that can be obtained.
Record all your measurements in the space provided on page 10.
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Measurements and observations.

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

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

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

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

.........................................................................................................................................................
(7 marks)

(c) Using the grid on page 11 of this booklet plot a graph of your results with VAC on the vertical
axis and I on the horizontal axis.

(5 marks)

(d) (i) Read and record the intercept, V0, on the vertical axis of your graph.

V0 = ............................................

(ii) Evaluate   VAB  .
V0

VAB   
= ...........................................

V0

(3 marks)
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(e) Student A produces a graph with a conventional origin, as shown in Figure 4.
Student B produces the graph with a false origin on the vertical axis, as shown in Figure 5.
Explain how the graph drawn by student B reduces the uncertainty in V0.

Figure 4 Figure 5

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

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

.........................................................................................................................................................
(1 mark)

(f) What evidence does the experiment provide that current through resistor R1 is always in the
direction from terminal A to terminal C?

.........................................................................................................................................................
(1 mark)
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(g) The voltage, VAC, across resistor R1 determines the direction of the current through resistor R2.
When VAC is greater than VAB the current direction through R2 is away from terminal B.
When VAC is less than VAB the current direction through R2 is towards terminal B.

(i) What can you say about the current in resistor R2 when VAC is the same as VAB.

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

(ii) Read from your graph the milliammeter reading when VAC = VAB.

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

(iii) By considering your answers to part (g)(i) and part (g)(ii), deduce the current through
resistor R1 when VAC = VAB.

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

(iv) Deduce the resistance of resistor R1.

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

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

...............................................................................................................................................
(4 marks)
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