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Candidates answer on the Question Paper.

Additional Materials: As listed in the Confidential Instructions.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all work you hand in.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES.

Answer both questions.

You will be allowed to work with the apparatus for a maximum of one hour for each question.

You are expected to record all your observations as soon as these observations are made, and to plan the
presentation of the records so that it is not necessary to make a fair copy of them.

You may lose marks if you do not show your working or if you do not use appropriate units.

Additional answer paper and graph paper should be used only if it becomes necessary to do so.
You are reminded of the need for good English and clear presentation in your answers.
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All questions in this paper carry equal marks.
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You may not need to use all of the materials provided.

1 In this experiment, you will measure the potential difference (p.d.) across a set of resistors in
series and the current through the resistors.

(a) Measure and record the e.m.f. of the power supply.

(b) (i) Connect the circuit of Fig. 1.1, ensuring that the movable lead is connected between
resistors 1 and 2.

movable lead
) —

Fig. 1.1

(ii) Close the switch and record the voltmeter reading V and the ammeter reading I.

After recording your results, open the switch.

(iii) Using your answer to (b)(ii), calculate the total resistance R of resistor P in
series with resistor 1.

_V
(R=Y)

For
Examiner’s
Use
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(c) By adjusting the movable lead, the resistor P may be connected in series with a For
number N of other resistors, giving different values of the total resistance R. |gaminers
In (b), N=1. Use

Repeat (b)(ii), for different values of N, until you have six sets of readings for N, V
and I.

Include values of :—? in your table of results.

(d) (i) Plota graph of I on the y-axis against ,tlz on the x-axis.

(ii) Draw the line of best fit.

(iii) Determine the gradient and y-intercept of the line of best fit.

gradient = ...

Y-INtErCept = ..o

© UCLES 2010 9702/31/M/J/10
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(e) The quantities I and R are related by the equation For

M Examiner’s

I = E+L Use

where M and L are constants.

Using your answers from (d)(iii), determine values for M and L. You should include units
where appropriate.

© UCLES 2010 9702/31/M/J/10
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You may not need to use all of the materials provided. For

Examiner’s
Use

2 In this experiment, you will investigate how the time of swing of a tube depends on its
length.

(a) You are provided with two tubes and a string that has a loop at each end.
(i) Pass the string through the shorter tube, as shown in Fig. 2.1a. Pass one loop

through the other loop, as shown in Fig. 2.1b, to secure the tube in place, as shown
in Fig. 2.1c.

—

Fig. 2.1a

Fig. 2.1b

Fig. 2.1c

(ii) Hang the string from the clamp, as shown in Fig. 2.2.

r_l
| S|

Fig. 2.2
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(b) Displace the tube, as shown in Fig. 2.3.
Release the tube.

Fig. 2.3

The time the tube takes to return to the release position for the first time is the time
period T. This may be determined accurately by measuring the time taken for the tube to
complete several swings, backwards and forwards.

Showing all your working, determine an accurate value for the time period T.

(c) (i)

(ii)

(iii)

© UCLES 2010

F T TR S

Using the vernier calipers, measure the length [ of the shorter tube, as shown in
Fig. 2.3.

L=
Explain how you have made this measurement as accurate as possible.

Estimate the percentage uncertainty in this measurement of L Show all your
working.

percentage uncertainty = .........ccccceeveieiieieece e

9702/31/M/J/10
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9
(d) (i) Pass the string through the longer tube so that it rests above the shorter tube, as For

shown in Fig. 2.4. Examiner's
Use

total length

Fig. 2.4

(ii) Repeat (b) to determine the new value of T.

NEW Value Of T = oo

(iii) Measure the length of the longer tube.

length of the longertube = ...

(iv) Use your answers to (c)(i) and (d)(iii) to determine the new value of [ (the total
length of the two tubes), as shown in Fig. 2.4.

new value of [= .....ccccvviiiiiiiiiiiiieeeeeeee e cm
(e) Itis suggested that T and [ are related by the equation
T?=kl

where k is a constant. By calculating values of k, explain whether your results support
this relationship.

© UCLES 2010 9702/31/M/J/10 [Turn over
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(ii)

© UCLES 2010
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Describe four sources of uncertainty or limitations of the procedure in this
experiment.

Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.

9702/31/M/J/10
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Write in dark blue or black pen.

You may use a soft pencil for any diagrams, graphs or rough working.
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DO NOT WRITE IN ANY BARCODES.

Answer both questions.

You will be allowed to work with the apparatus for a maximum of one hour for each question.

You are expected to record all your observations as soon as these observations are made, and to plan the
presentation of the records so that it is not necessary to make a fair copy of them.

You may lose marks if you do not show your working or if you do not use appropriate units.

Additional answer paper and graph paper should be submitted only if it becomes necessary to do so.
You are reminded of the need for good English and clear presentation in your answers.
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You may not need to use all of the materials provided. For
Examiner’s

1 Inthis experiment, you will measure the current through a set of resistors. Use

(@) (i) Connectthe circuit of Fig. 1.1, ensuring that the movable lead is connected between
resistors 1 and 2.

Fig. 1.1

(ii) Close the switch and record the ammeter reading I. Open the switch after recording
your measurement.

© UCLES 2010 9702/32/M/J/10 [Turn over
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(b) By adjusting the movable lead, the resistor Z may be connected in series with a For
number N of other resistors. Each of the resistors labelled 1 to 12 has a resistance |Eexaminers
of 22 Q. Use

Repeat (a)(ii) for different values of N until you have six sets of readings for N and I.

Include in your table of results values of % and the total resistance R of the 22 Q resistors

connected into the circuit.
(The total resistance R of the 22Q resistors in series can be determined using the
formula R= R, + R, + Ry + oo )

(c) (i) Plota graph of Ron the y-axis against % on the x-axis.

(ii) Draw the line of best fit.

(iii) Determine the gradient and y-intercept of the line of best fit.

gradient = ...

y-intercept = ..o

© UCLES 2010 9702/32/M/J/10
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(d) The quantities R and I are related by the equation For

Examiner’s

R=%+H Use

where G and H are constants.

Use your answers to (c)(iii) to determine values for G and H. You should include units
where appropriate.

© UCLES 2010 9702/32/M/J/10
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You may not need to use all of the materials provided. For

Examiner’s
2 In this question, you will investigate how the attractive force between two magnets depends Use
on their separation.

(a) You are provided with a pair of magnets, one of which is fixed to the bench. You are also
provided with some microscope slides, adhesive tape, a loop of cotton and a newton
meter. You also have access to a micrometer screw gauge.

(i) Place the loop of cotton around the magnet that is not fixed, as shown in Fig. 2.1,
and use the adhesive tape to secure the cotton to the sides.

loop of cotton

adhesive tape

Fig. 2.1

(ii) Place the magnet with the loop of cotton end-to-end with the fixed magnet, so that
they are attracting, as shown in Fig. 2.2.

s A lsT /I/LD

\

\

fixed magnet

Fig. 2.2

© UCLES 2010 9702/32/M/J/10 [Turn over
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(b) (i) Usingthe newton meter, measure the maximum force Frequired to pull the magnets For
apart, as shown in Fig. 2.3. Examiner's

T =l
| \ ] ' J
\

fixed magnet newton meter
Fig. 2.3

(i) Explain why it is difficult to determine this force accurately.

(iii) Estimate the percentage uncertainty in the maximum force required to separate the
attracting magnets. Show all your working.

percentage uncertainty = .........ccccceeeeeeiieeieeiece e

(c¢) (i) Using the micrometer screw gauge, measure the total thickness t of three of the
microscope slides, as shown in Fig. 2.4.

(ii) Explain how you have made this measurement as accurate as possible.

© UCLES 2010 9702/32/M/J/10
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(iii) Place the three slides between the two attracting magnets, as shown in Fig. 2.5. Use For

the newton meter to find the maximum force F needed to separate the magnets. Examiner's
Use

(d) Repeat (c)(i) and (c)(iii) for a single slide placed between the attracting magnets.

(e) Itis suggested that Fand tare related by the equation
-k
F= t
where kis a constant.

By calculating values of k, explain whether your results support this relationship.

© UCLES 2010 9702/32/M/J/10 [Turn over
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(ii)
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Describe four sources of uncertainty or limitations of the procedure in this
experiment.

Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.

9702/32/M/J/10
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Answer both questions.

You will be allowed to work with the apparatus for a maximum of one hour for each question.

You are expected to record all your observations as soon as these observations are made, and to plan the
presentation of the records so that it is not necessary to make a fair copy of them.

You may lose marks if you do not show your working or if you do not use appropriate units.

Additional answer paper and graph paper should be used only if it becomes necessary to do so.
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You may not need to use all of the materials provided.

3

For
Examiner’s

1 In this experiment, you will investigate how the current through a semiconductor diode Use
depends on the voltage across it.

(@) Assemble the circuit of Fig. 1.1.

Make sure that the diode is connected the correct way round.

(b) Set the power supply voltage to 12V and close the switch.
Record the voltmeter reading V and the ammeter reading I.

1

220Q

Fig. 1.1

You should find that I is at least 0.02 A.

© UCLES 2010
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(c) Reduce the power supply voltage, recording V and I until you have six sets of readings. For

Examiner’s
Open the switch when you have finished your measurements. Use

Include in your table of results the values of V19,
(VIO=VxVxVxVxVxVxVxVxVxV)

(d) (i) Plota graph of I on the y-axis against V10 on the x-axis.
(ii) Draw the straight line of best fit.

(iii) Determine the gradient and y-intercept of this line.

gradient = ...

Y-INtercept = ..o

© UCLES 2010 9702/33/M/J/10
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(e) Itis suggested that the relationship between I and Vis For

Examiner’s
I=avi04ip Use

where a and b are constants.

Using your answers from (d)(iii), determine the values of a and b.
Give appropriate units.

© UCLES 2010 9702/33/M/J/10
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You may not need to use all of the materials provided.

2 In this experiment, you will investigate how the speed of a glass ball falling through oil

depends on its size.

The apparatus has been set out for you as shown in Fig. 2.1.

marks

oil

glass balls

OO0 O | lovoo |

Fig. 2.1

(a) Measure and record the distance x between the upper and lower marks on the measuring

cylinder.

© UCLES 2010 9702/33/M/J/10
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Use
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(b) (i) You have been provided with two different sizes of glass ball: large and small. Take For

measurements to determine the diameter d of the small glass balls. Examiner's
Use

(ii) Take measurements to determine the time t for a small glass ball to fall distance x
through the oil.
Do not remove any balls from the oil. You may ask for more glass balls if needed.

(c) Estimate the percentage uncertainty in your value of t.

percentage uncertainty = ........ccccoiiiiiiie e

(d) Calculate the speed v of a small glass ball falling distance x through the oil.

(v=")

© UCLES 2010 9702/33/M/J/10 [Turn over
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(e) Repeat (b) and (d) for the large glass balls.

For
Examiner’s
Use

O = e mm
Lo s S
U D s

(f) Itis suggested that the relationship between vand dis
v = kd?
where kis a constant.

(i) Using your data, calculate two values of k.

first value of K= ..o

second value Of K= .o,

(ii) Explain whether your results support the suggested relationship.

in (i).

© UCLES 2010 9702/33/M/J/10



(9) (i)

(ii)

© UCLES 2010
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Describe four sources of uncertainty or limitations of the procedure in this
experiment.

Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.

9702/33/M/J/10
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Write in dark blue or black pen.
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DO NOT WRITE IN ANY BARCODES.

Answer both questions.

You will be allowed to work with the apparatus for a maximum of one hour for each question.

You are expected to record all your observations as soon as these observations are made, and to plan the
presentation of the records so that it is not necessary to make a fair copy of them.

You may lose marks if you do not show your working or if you do not use appropriate units.

Additional answer paper and graph paper should be submitted only if it becomes necessary to do so.
You are reminded of the need for good English and clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
All questions in this paper carry equal marks.
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You may not need to use all of the materials provided.

1 Inthis experiment, you will investigate the length of a loaded spring as the load is varied.

(@) Measure and record the length L of the metal rod.

L= e m
(b) (i) Support the rod as shown in Fig. 1.1.
clamp
spring
h pivot
7777777 rod / bench
[ [ /

— AN

| d R

- S 5em
Fig. 1.1

(ii) Adjust the position of the pivot so that it is approximately 5cm from the free end of
the rod.

(iii) Adjust the clamp so that the rod is horizontal and the spring is vertical.

(c) Measure and record the length h of the coiled part of the spring and the distance d from
the pivot to the point where the spring is attached to the rod.

For
Examiner’s
Use
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(d) Repeat (b)(iii) and (c) for different positions of the pivot along the rod until you have six For

sets of readings of d and h. Include values of 1/din your table of results. Examiner's
Use

(e) (i) Plota graph of hon the y-axis against %, on the x-axis.

(ii) Draw the line of best fit.

(iii) Determine the gradient and y-intercept of this line.

gradient = ...

Y-INEErCePt = ..o

© UCLES 2010 9702/34/M/J/10
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(f) Itis suggested that the relationship between dand h is For
Examiner’s
h= 2 +B Use

where A and B are constants.

The value of Ais equal to WTZ
where W is the weight of the rod,
k is the spring constant of the spring

and zis a constant.
The values for W and k are given on the card.

Use your answer from (e)(iii) and the values on the card to calculate z.
Give the appropriate unit.

© UCLES 2010 9702/34/M/J/10
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You may not need to use all of the materials provided.
2 Inthis experiment, you will investigate the effect of an electric current on a nearby magnet.

(a) A circuit has been set up for you as shown in Fig. 2.1. Do not adjust the position of the
stands.

low voltage supply
+ —

N
o —®

horizontal
copper wire

Fig. 2.1

Switch on the current. Use the variable resistor to adjust the current I to about 2A.
Record your value of current.

(b) Switch off the current. Place the thread over the horizontal copper wire, so that the
magnet hangs as shown in Fig. 2.2.

(A)
Z/
insulator
in clamp
CrOCI'Od”e horizontal
clip copper wire

thread

magnet

Fig. 2.2

(c) By moving your hand, adjust the distance x between the copper wire and the dotted line
along the side of the magnet to about 7cm.
Record your value of x.

For
Examiner’s
Use

© UCLES 2010 9702/34/M/J/10 [Turn over
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(d) Place the protractor on the bench beneath the magnet. For
Switch on the current. The magnet will turn through an angle. Wait until the magnet |Examiners
comes to rest. Use

Measure and record the angle 6turned through by the magnet.
Switch off the current.

(e) Estimate the percentage uncertainty in your value of 6.

percentage uncertainty in @ = ...

(f) (i) Reverse the direction of the current in the copper wire.
Repeat (d) to find a second value of 6.

(ii) Use your answers to (d) and (f)(i) to determine an average value of the magnitude
of 6.

average value of 6 = ..o °

(g) Change xto about 4cm.
Adjust the value of I so that the deflection @ is the same as in (f)(ii).
Record xand 1.

© UCLES 2010 9702/34/M/J/10
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(h) Itis suggested that, for a given value of 6, the relationship between I and x is For

Examiner’s
I =kx Use

where kis a constant.

(i) Using your data, calculate two values of k.

firstvalue of K =....coooeeeeeeeeeeee et

SECONd ValUC Of K = oo

(ii) Explain whether your results support the suggested relationship.

© UCLES 2010 9702/34/M/J/10 [Turn over
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(ii)

© UCLES 2010
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Describe four sources of uncertainty or limitations of the procedure in this
experiment.

Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.

9702/34/M/J/10
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You will be allowed to work with the apparatus for a maximum of one hour for each question.

You are expected to record all your observations as soon as these observations are made, and to plan the
presentation of the records so that it is not necessary to make a fair copy of them.

You may lose marks if you do not show your working or if you do not use appropriate units.

Additional answer paper and graph paper should be used only if it becomes necessary to do so.
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You may not need to use all of the materials provided. For

Examiner’s
Use

1 In this experiment, you will investigate the relationship between the power dissipated in a
filament lamp and the resistance of the lamp.

(@) Assemble the circuit of Fig. 1.1.

O

o

©

Fig. 1.1

(b) Set the power supply voltage to 12V and close the switch so that the lamp lights. Record
the voltmeter reading V and the ammeter reading I.

© UCLES 2010 9702/35/M/J/10 [Turn over
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(c) Reduce the power supply voltage, recording V and I until you have six sets of readings. For

Examiner’s
Open the switch when you have finished your measurements. Use

Include in your table of results values of P, Rand R*, where P is the power dissipated in

the lamp and R is the resistance of the lamp.
4

(P=VIand R= 7)

(d) (i) Plota graph of Pon the y-axis against R* on the x-axis.
(ii) Draw the straight line of best fit.

(iii) Determine the gradient and y-intercept of this line.

gradient = ...

YAINTErCept = ..o

© UCLES 2010 9702/35/M/J/10
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(e) Itis suggested that the relationship between P and R is For

Examiner’s
P=aR*+b Use
where a and b are constants.

Using your answers from (d)(iii), determine the values of a and b.
Give appropriate units.

© UCLES 2010 9702/35/M/J/10
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You may not need to use all of the materials provided.

friction.

The apparatus has been set up for you as shown in Fig. 2.1. The mass hanger will move up

and down if it is pulled down and released.

In this experiment, you will investigate how the movement of a tube is affected by fluid

clamp
a spring
mass hanger
and masses
tube
\\
\ —
oil I | distance
indicator
tray\| : |

Fig. 2.1

(@) (i) By adjusting the position of the clamp, lower the spring and mass hanger so that
the bottom of the tube is immersed centrally in the oil to a depth d of about 5¢cm, as

shown in Fig. 2.2.

(ii) Measure and record d.

Fig. 2.2

distance
indicator

© UCLES 2010 9702/35/M/J/10
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(b) Adjust the distance indicator so that its arrow is level with the bottom of the mass hanger, For
as shown in Fig. 2.2. Examiner's
Use
(¢) (i) Pull down the mass hanger about 3cm and release it so that it moves up and
down.
Each time the mass hanger moves down, you will see that the lowest position that
it reaches changes gradually from 3cm to 0cm below the arrow.

(ii) Repeat (i) and start the stopwatch when the mass hanger’s lowest position is 2.0cm
below the arrow. Stop the stopwatch when the lowest position has become 0.5cm
below the arrow.

Record this time t.

(d) Estimate the percentage uncertainty in t.

percentage uncertainty = .......cccccoiiiiiiiii e

(e) (i) By again adjusting the position of the clamp, lower the spring and mass hanger so
that dis about 10cm.

(i) Repeat (a)(ii), (b) and (c).

© UCLES 2010 9702/35/M/J/10 [Turn over
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(f) (i) Itis suggested that the relationship between tand dis

For
Examiner’s
t4 = L Use
d3

where kis a constant.

Using your data, calculate two values of k.

firstvalue of K= ..o,

SecoNd Value Of K= .o

(ii) Explain whether your results support the relationship in (i).

© UCLES 2010 9702/35/M/J/10



(9) (i)

(ii)
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Describe four sources of uncertainty or limitations of the procedure in this
experiment.

Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.
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