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1. A student uses the apparatus in the diagram to investigate the flow of engine oil through 
a narrow glass tube.

 (a) Name part A.

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

 (b) (i) How can the student connect part A to the narrow glass tube?

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

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

  (ii) Explain why she must take care when doing this.

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

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

 (c) (i) Name part B.

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

  (ii) What is the volume in cm3 of engine oil in part B?

 Volume =  ..........................  cm3

(1)

20

10

part A

engine oil

narrow glass tube

part B
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 (d) The student measures the time taken for engine oil to flow through the narrow glass 
tube.  What can she use to measure the time in seconds?

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

 (e) The student made a note of the time taken in seconds for different volumes of engine 
oil to flow through the tube.

  (i) Put her results into a suitable table with column headings and units.

 (3)

25 / 41s          10 / 16s          15 / 24s

5 / 8s          30 / 49s          20 / 28s
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  (ii) Use the grid below to plot a graph of time (y-axis) against volume (x-axis).  Label 
the axes and circle any point which is anomalous or unexpected.

   Decide whether a straight line of best fit or a curved line of best fit is more 
appropriate and draw it on your graph.

(7)

 (f) Another student carried out a similar experiment but he used cooking oil.

  Suggest and explain why both students carried out their experiments at the same 
temperature.

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

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

   .......................................................................................................................................
(2) Q1

(Total 18 marks)
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to switch and mains 
electricity supply

100 W lamp

lampholder 
and stand black plastic tube

V

mA

LDR
filament

distance, d

2. A student investigates the light received at different distances d from a 100 W lamp.
 The diagram shows the 100 W lamp and the circuit which he uses to measure the light.
 His circuit contains a light dependent resistor (LDR), a voltmeter and a milliammeter.

 (a) Suggest a safety precaution which the student needs to take.

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

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

 (b) Most of the light which reaches the LDR comes from the filament.

  Explain why very little light reaches the LDR from other sources.

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

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

   .......................................................................................................................................
(2)

 (c) (i) What can the student use to measure the distance d from the filament to the 
LDR?

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

  (ii) What problem will he have in measuring the distance d?

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

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

  (iii) How can he overcome this problem?

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

    ................................................................................................................................
(1)
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 (d) (i) What is the reading in volts on this voltmeter?

 Reading =  ............................  V 
(1)

  (ii) What is the reading in milliamps on this milliammeter?

 Reading =  .........................  mA 
(1)

  (iii) Use the equation

resistance = voltage
current

   to calculate the resistance in ohms of the LDR which will give these readings.

   Give your answer to two significant figures. 1 A = 1000 mA

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

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

 Resistance =  ........................  Ω 
(2)

  (iv) Explain why it is not justified to give the answer to more than two significant 
figures.

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

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

    ................................................................................................................................
(2)

6
7 8

6
7 8
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 (e) Another student carries out a similar experiment with a different lamp.

  This is her table of results.

Distance d Resistance of LDR

40  690

50 1100

60 1600

70 2100

80 2800

90 3500

  (i) What should she have included in this table?

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

  (ii) What conclusion can she come to on the basis of these results?

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

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

    ................................................................................................................................
(2) Q2

(Total 15 marks)
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3. A student uses a telescope to look at the craters on the Moon.

 He decides to investigate how a crater is produced.  He drops a ball bearing onto the 
smooth surface of some dry sand.

 (a) Suggest and explain two reasons why the student uses dry, rather than damp, sand.

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

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

   .......................................................................................................................................
(2)

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

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

   .......................................................................................................................................
(2)

 (b) Before he drops the ball bearing, the student makes sure that the surface of the sand 
is flat and level.

  Suggest two reasons why.

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

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

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

   .......................................................................................................................................
(2)

 (c) The student repeats his experiment several times.

  Suggest two reasons why.

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

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

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

   .......................................................................................................................................
(2)
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 (d) The diagram shows the outline of a crater in the sand.
  Measure its diameter in millimetres.

 Diameter =  .......................  mm
(1)

 (e) The ball bearing is dropped from different heights.  The sketch graph shows the 
general pattern of results.

  What conclusion can the student come to on the basis of this graph?

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

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

   .......................................................................................................................................
(2)

QUESTION 3 CONTINUES OVERLEAF

Radius

Height
0

sand crater
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 (f) The student then drops ball bearings of different masses from the same height onto 
the sand and measures the diameters of each crater produced.

  On the axes below, sketch a graph to show the results you would expect.

(3)

 (g) The student’s friend suggests that he measures the craters formed by different ball 
bearings dropped from different heights.

  Explain why these measurements will not be useful.

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

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

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

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

   .......................................................................................................................................
(3)

TOTAL FOR PAPER: 50 MARKS
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