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2
You may not need to use all of the materials provided.
1 In this experiment, you will investigate how the extension of a spring depends on the load
applied to it.

(a) Set up the apparatus as shown in Fig. 1.1 where the mass mis 200g.

stand
wooden rod
wooden rod wooden strip
with hooks
boss ' ]
spring "l |
P mass m
G-clamp , |—|
block |
190 protractor —— ||
=)/

front view side view

Fig. 1.1
Use the Blu-Tack to attach the protractor to the edge of the block along the 90° line.

Use the ruler to ensure that the wooden rod is directly above the edge of the block as
shown. Clamp the block to the bench with the G-clamp.

The boss should be clamped tightly to the stand to prevent the rod from rotating.

© UCLES 2012 9702/31/0/N/12
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(b) (i)

(ii)

(iif)

© UCLES 2012
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Adjust the height of the boss so that the spring is perpendicular to the wooden strip.
Use the set square to check that the strip and spring are perpendicular to each
other by placing it gently as shown in Fig. 1.2. Any contact of the set square with
the strip will cause the apparatus to move.

set square

Fig. 1.2

Measure and record the length L of the coiled part of the spring as shown in
Fig. 1.2.

Measure and record the angle 6 between the strip and the vertical line on the
protractor as shown in Fig. 1.1.

For
Examiner’s
Use
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(c) Change m and repeat (b) until you have five sets of values of m, L and 6. For
For each set of readings the spring and strip should be perpendicular to each |examiners
other. Use

Include values of m sin @in your table.

[10]
(d) (i) Plota graph of L on the y-axis against m sin 6 on the x-axis. [3]
(ii) Draw the straight line of best fit. 1]

(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-INErcept = ..o
(2]

© UCLES 2012 9702/31/0/N/12
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(e) The quantities L, m and 6 are related by the equation For

Examiner’s

L=Pmsin6+ Q Use
where P and Q are constants.

Using your answers in (d)(iii), determine the values of Pand Q.
Give appropriate units.

© UCLES 2012 9702/31/0/N/12
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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 motion of a rule depends on its mass.

(@) (i) Tie one of the lengths of string into a loop of circumference approximately 40cm.

(ii) Measure and record the value of the circumference of the loop.

CIrcumMference = ......coccviiiieee e 1]

(iii) Estimate the percentage uncertainty in your value of the circumference.

percentage uncertainty = ..o [1]

(iv) Tie the other length of string into a loop of the same circumference.
Measure and record the value of the circumference of the loop.

CIrCUMfErencCe = .....ococcvviiiieee e 1]
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(b) (i) Set up the apparatus as shown in Fig. 2.1. For

Examiner’s

/ stands Use

bosses
clamps
I T T I'_lJ:I/I T I\l'vl:l-'_ll T T I
I ! string I ! /
loops
L metre rule
half-metre rule
end A\} T T T T 1— end B
: 25cm :
I ] [ ]
bench
Fig. 2.1

Both rules should have their markings facing you.
The strings should be looped over the metre rule and support the half-metre rule.

The strings should be vertical, 25cm apart and equal distances from the centre of
the lower rule.

(ii) Move the end A of the half-metre rule towards you and the end B away from you.
Release the rule and watch the movement.
End A of the half-metre rule will move away from you and back towards you,
completing a swing.
The time taken for one complete swing is T.
By timing several of these complete swings, determine an accurate value for T.

© UCLES 2012 9702/31/0/N/12
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(c) (i) Repeat (b) with the half-metre rule at the top and the metre rule supported by the For

strings. Examiner’s
Use

(ii) Repeat (b) with the 30cm ruler supported by the strings.

(d) Itis suggested that the relationship between T and the mass m of the supported rule is
T=km

where k is a constant assuming the loops are of equal circumference. The value of T
also depends on the value of this circumference.

(i) Copy the data from the card.

Mass of metrerule = ...............cc.eie g
Mass of half-metre rule = ...................... g
Mass of 30cmruler=.................c.... g

© UCLES 2012 9702/31/0/N/12 [Turn over
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(ii) Using your data from (b)(ii), (c)(i) and (c)(ii) and the data on the card, calculate For

three values of k. Examiner’s
Use
first value of K= ..o
SECONA VaAlUC Of K = oo
third value of K= ..o
(2]

(iii) Justify the number of significant figures that you have given for your values of k.

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

© UCLES 2012 9702/31/0/N/12



(e) (i)

(ii)

© UCLES 2012
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Describe four sources of uncertainty or limitations of the procedure for this
experiment.

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

9702/31/0/N/12
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Write your Centre number, candidate number and name on all the 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.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
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You may not need to use all of the materials provided.

1 In this experiment, you will investigate how the motion of a thin card shape depends on

where the shape is supported.

(@) You are provided with a T-shaped card. The card has a mark on it and 14 holes.
Label the holes on the card, 1 to 14, starting from the top end as shown in Fig. 1.1.

3

—

/TOOOOOOOOOOOOX

1

14

mark

© UCLES 2012

Fig. 1.1
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(b) (i) Set up the apparatus, placing the pin through hole number 9, as shown in Fig. 1.2.

For
Examiner’s
— — Use
stand
_/
split bung in clamp
. card
.
/card -
. pin

| —H—P" e
h
P

~mark
[ [
‘bench
side view front view
Fig. 1.2
(ii) Measure and record the distance h between the pin and the mark.
N= m [1]

© UCLES 2012 9702/33/0/N/12



5
(c) Displace the card shape to the left. Release the shape and watch its movement. For

The shape will move to the right and then to the left again, completing a swing as shown | Examiner’s
in Fig. 1.3. Use

one
complete
swing

Fig. 1.3

Measure and record the time for at least 10 swings.
Record enough readings to determine an accurate value for the time T taken for one
complete swing.

© UCLES 2012 9702/33/0/N/12 [Turn over
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(d) Vary h, by changing the hole through which the pin is placed, and repeat (b)(ii) and (c) For

until you have six sets of values of hand T. Examiner’s
Use

Include values of T2h and h2 in your table.

9]
(e) (i) Plota graph of T?h on the y-axis against h? on the x-axis. [3]
(ii) Draw the straight line of best fit. [1]

(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-INErcept = ..o
(2]

© UCLES 2012 9702/33/0/N/12
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(f) The quantities T and h are related by the equation For

Examiner’s

T2h = Ph? + Q Use
where P and Q are constants.

Using your answers from (e)(iii), determine the values of P and Q.
Give appropriate units.

© UCLES 2012 9702/33/0/N/12
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You may not need to use all of the materials provided.

2 Inthis experiment, you will investigate how the stopping distance of a model vehicle depends
on its mass.

(@) (i) Recordthe mass m of the model. This information is given on the card.

(ii) Measure and record the total length L of the model, as shown in Fig. 2.1.

Fig. 2.1

(b) (i) Supportthe board as shown in Fig. 2.2.

model

line —

bench -

A

Fig. 2.2
Place the back wheels of the model on the line. This is position A.

Release the model. It travels a distance of 40 cm down the board until all the wheels
are on the bench. This is position B.

The model moves a distance along the bench before stopping. This is position C.

Distance s is measured from the end of the board to the front of the model as
shown in Fig. 2.2.

For
Examiner’s
Use
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(ii) Repeat (b)(i) until sis approximately 60cm. For
It may be necessary to adjust the slope of the board before releasing the model. Examiner’s
Use

Do not adjust the slope of the board throughout the remainder of the
experiment.

Measure and record the distance s.

(iii) Estimate the percentage uncertainty in your value of s.

percentage uncertainty = .......cccocoiiiiiiiii 1]

(iv) Use your values from (a)(ii) and (b)(ii) to determine the distance x moved by the
model between B and C, where

xX=s5-L.

(c) Replace the model at A.
Release the model.
Measure and record the time t taken to move from B to C and the distance s.
Calculate x.

(d) (i) Calculate the average speed v of the model between B and C using the relationship

v=2%
t

© UCLES 2012 9702/33/0/N/12
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(ii) Justify the number of significant figures that you have given for your value of v.

For
Examiner’s
---------------------------------------------------------------------------------------------------------------------------------- Use
............................................................................................................................. [1]
(e) (i) Fixthe 100g mass on top of the model using the Blu-Tack.
(ii) Calculate and record the total mass M of the model and the 100g mass.
M= s g
(iii) Repeat (c) and (d)(i).
L= s
5 T ettt
X S e
Vo et
(3]
(f) Itis suggested that v remains constant when Mis changed.
Explain whether your results support the suggested relationship.
..................................................................................................................................... [1]

© UCLES 2012 9702/33/0/N/12 [Turn over



12

(9) (i) Describe four sources of uncertainty or limitations of the procedure for this

. For
experiment. Examiner’s
Use
L PP
2 PP
T
PO PPPPPPPITTP

(ii) 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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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 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.
The number of marks is given in brackets [ ] after each question or part question.
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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 variation of current in a circuit for different contact
positions on a wire loop.

(@) (i) Assemble the circuit of Fig. 1.1.

d.c. supply
O O

movable
i~ lead X
nails

crocodile !
i Io_op of
clip twisted wire wire
Fig. 1.1

(ii) With lead X pressed on to the crocodile clip as shown in Fig. 1.1, adjust the rheostat
until the ammeter reading is in the range 160—190mA.

(iif) Record the ammeter reading I, when the lead X is pressed on to the crocodile clip.

(b) Move lead X and press it on to the wire approximately half way between A and B. Record
its distance [ from A and record the ammeter reading I.

© UCLES 2012 9702/34/0/N/12 [Turn over
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(c) Repeat (b) with the lead X at different distances from A until you have six sets of values

F
of land I. 1 Exam(;rrwer’s
Include values of b and 12 in your table. Use
[10]
(d) (i) Plota graph of % on the y-axis against 12 on the x-axis. [3]
(ii) Draw the straight line of best fit. 1]
(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-INtercept = oo
(2]

© UCLES 2012 9702/34/0/N/12
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(e) The quantities I and [ are related by the equation For

Examiner’s
=al’+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 2012 9702/34/0/N/12
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7

You may not need to use all of the materials provided.

an inclined track.

ball

e

tray

\

For

Examiner’s
Use
In this experiment, you will investigate the time taken for a ball to roll a fixed distance down
(a) You are provided with a straight track with two marks A and B as shown in Fig. 2.1.
stand —_|
clamp
track ' d
B
bench '
block
Fig. 2.1
Measure and record the distance d between the marks A and B.
A= e [1]

(b) Place the ball on the track at A and then adjust the clamp to raise that end of the track

as shown in Fig. 2.2, until the ball just starts to roll.

© UCLES 2012

Fig. 2.2
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(c) (i) Measure and record the height h, of the track above the bench at A, and the height For
h, of the track above the bench at B. Examiner's
Use

Py =
Py = o
[1]
(ii) The angle that the track makes with the horizontal is 6.
Calculate the value of sin 6 using the relationship
sing="T1""2
SIN G = e [1]
(d) Justify the number of significant figures you have given for your value of sin 6.
...................................................................................................................................... 1]

(e) Place the ball on the track at A and take measurements to find the time t taken for the
ball to roll from rest to B.

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

percentage uncertainty = ........ccccciiiiiiiii e 1]

© UCLES 2012 9702/34/0/N/12
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(9) (i) Adjustthe clamp to raise the track so that h, increases by approximately 15mm.

For
Examiner’s
(ii) Repeat (c) and (e). Use
Py =
Py = o
SIN B = i
b= e
[3]
(h) Itis suggested that the relationship between tand 6 is
t= kK
vsin 6
where kis a constant.
(i) Using your data, calculate two values of k.
firstvalue of K=....ccoooiiiiiiiicc e,
secondvalue of k=.........cccccc
(1]

© UCLES 2012 9702/34/0/N/12 [Turn over
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(ii)
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Explain whether your results support the suggested relationship.

Describe four sources of uncertainty or limitations of the procedure for this
experiment.

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

9702/34/0/N/12
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Write in dark blue or black pen.
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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.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
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You may not need to use all of the materials provided.

1 In this experiment, you will measure the currents at two different points in the same circuit
and investigate how the currents depend on the total resistance of the circuit.

(@) (i) Set up the circuit as shown in Fig. 1.1.

metre rule

(ii)

(iif)

(iv)

)

(vi)

© UCLES 2012

ammeter 2

ammeter 1

Fig. 1.1

There are crocodile clips at L, M and N.

Place the crocodile clip at N so that the length x from N to M is approximately
60cm.

Measure and record the value of x.

X S it
Close the switch.
Record the current I, given by ammeter 1.

L= i, [1]
Record the current I, given by ammeter 2.

Iy= o, [2]

Open the switch.

For
Examiner’s
Use
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(b) Change x and repeat (a) until you have six sets of readings of x, I, and I, where x is in For

the range 0.200m < x < 0.800m. Examiner’s
Use

I
Include values of I_2 and }( in your table.
1

[9]
. I, . N ,
(c) (i) Plota graph of T on the y-axis against X on the x-axis. [3]
1

(ii) Draw the straight line of best fit. [1]

(iii) Determine the gradient and y-intercept of this line.
gradient = ...
YAINTErCept = ..o
[2]

© UCLES 2012 9702/35/0/N/12
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(d) The quantities I, I, and x are related by the equation For

Examiner’s
Use

e

=—P+Q
X

where P and Q are constants.

Using your answers from (c)(iii), determine the values of P and Q.
Give appropriate units.

© UCLES 2012 9702/35/0/N/12
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You may not need to use all of the materials provided.

2 In this experiment, you will investigate how the motion of a spring depends on its length.

(@) (i) Measure and record the diameter D of the coiled part of the spring as shown in
Fig.2.1.

Fig. 2.1

(ii) Estimate the percentage uncertainty in your value of D.

percentage uncertainty = ........cooovviiiiiiiiiiiiieieeeeeeee [1]
(b) (i) Place the metal strip through the spring as shown in Fig. 2.2.

The length x of the coiled part of the spring below the metal strip should be
approximately 1.5cm.

loop A
metal strip

~
X —
i _________ —

U loop B

Fig. 2.2
(ii) Measure and record x.
X S et ————— 1]

For
Examiner’s
Use
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(iii) Calculate the volume V inside the coiled part of the spring below the metal strip For
usin g Examiner’s

Use
D?x

v=12X
4

V 2 e eee e [1]

(c) (i) Clamp the metal strip so that it is horizontal with loop A of the spring at the top.
Gently hang a mass of 300g from loop B, as shown in Fig. 2.3.
Ensure that the base of the mass hangs approximately 20cm above the bench.

metal strip

3009 mass
/ g

~20cm

bench

Fig. 2.3

© UCLES 2012 9702/35/0/N/12
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(i) Slowly and gently pull the mass towards the bench by approximately 1cm. For

. Examiner’s
(iii) Release the mass and watch its movement. Use

The mass will move up and then down, completing a cycle, as shown in Fig. 2.4.

one complete cycle ﬂ

Fig. 2.4

(iv) Measure and record the time for at least 10 cycles.
Record enough readings to determine an accurate value for the time T taken for
one complete cycle.

(d) (i) Remove the mass from the spring.
(ii) Remove the spring from the metal strip.
(iii) Repeat (b)(i) making x approximately 1.0cm.

(iv) Measure and record x.

© UCLES 2012 9702/35/0/N/12 [Turn over
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(e) Repeat (b)(iii) and (c).

For
Examiner’s
Use

V=
T s
(2]
(f) Itis suggested that the relationship between T and Vs
T2 = kV
where kis a constant.

(i) Using your data, calculate two values of k.
firstvalue of k= ...
secondvalue of k= ...,
(1]

(ii) Justify the number of significant figures that you have given for your values of k.

© UCLES 2012 9702/35/0/N/12
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(9) (i)

(ii)

© UCLES 2012
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Explain whether your results in (f)(i) support the suggested relationship.

Describe four sources of uncertainty or limitations of the procedure for 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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You may not need to use all of the materials provided. For
Examiner's
1 In this experiment, you will investigate how the light intensity incident on a light sensor varies | Use

with distance from the light source.
(@) You are provided with a lamp mounted inside one end of a black paper tube, together

with a light sensor in the form of a light-dependent resistor (LDR) mounted on a half-
metre rule, as shown in Fig. 1.1.

resistance meter

(ohmmeter) 6V d.c. supply
LDR !
T —1 |
half-metre i paper tube lamp inside
rule BV tube
Fig. 1.1

(b) (i) Measure and record the distance I from the lamp to the open end of the tube, as
shown in Fig. 1.1.

(i) Measure and record the distance x from the front of the LDR to the end of the
half-metre rule, as shown in Fig. 1.1.

© UCLES 2012 9702/36/0/N/12
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3

(c) (i) Push the rule into the tube until the LDR is approximately half way along the tube,

For
as shown in Fig. 1.2. Examiner’s
Use
p Do d !
"""""" T J
____________ - hos
[
Fig. 1.2

(i) Record the length p of the half-metre rule inside the tube.

© UCLES 2012 9702/36/0/N/12 [Turn over
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4

(d) Repeat (c) using different values of p until you have six sets of values of p and R for

For
p < 20cm. Examiner's
In your table of results include values for d and d1-5 (d15 = vd 3), Use

[10]
(e) (i) Plota graph of R on the y-axis against d1-° on the x-axis. [3]
(i) Draw the straight line of best fit. [1]

(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-iNtercept = ..o,
[2]

© UCLES 2012 9702/36/0/N/12


http://www.studentbounty.com/
http://www.studentbounty.com

For
Examiner's
Use

© UCLES 2012 9702/36/0/N/12 [TU rn over


http://www.studentbounty.com/
http://www.studentbounty.com

6

(f) The quantities R and d are related by the equation For

Examiner's
R=adl®+b Use

where a and b are constants.

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

© UCLES 2012 9702/36/0/N/12
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You may not need to use all of the materials provided.

2 Inthis experiment, you will investigate the speed of a cylindrical piston moving through water.

(@ (i) You are provided with a container of water and a piece of modelling clay which can

(i)

(iii)

© UCLES 2012

be moulded into a cylindrical piston.
You are also provided with a card on which is written the internal diameter d of the
container, together with two other values A and B.

Mould the piece of modelling clay into a cylinder with a diameter approximately
equal to value A.
Measure and record the diameter d of this cylinder.

Estimate the percentage uncertainty in your value of d.

percentage UNcertainty = ........ccccccvvvevveevieeieeiiieeiieeieeeeeeeee, [1]

You are also provided with a string running over a pulley. The string has a mass X
attached to one end and a paperclip at the other end.

Push the paperclip into the centre of your clay cylinder and lower it into the container
of water, as shown in Fig. 2.1, with the clay cylinder axis vertical.

pulley

paper clip
pushed into _
modelling | _—string
clay

modelling __%

clay
cylinder )~

marks on
container

container
X

i

bench

Fig. 2.1

For
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Use
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(b) (i)

(i)

(iii)

(c) ()

© UCLES 2012
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Measure and record the distance h between the marks on the container of water.

Raise X until the clay cylinder reaches the bottom of the container of water.
Release X and take measurements to determine the time t taken for the clay
cylinder to rise from the lower mark to the higher mark.

Remove the modelling clay from its paperclip and re-mould it into a cylinder with a
diameter approximately equal to value B from the card.
Measure and record the diameter d of the cylinder.

9702/36/0/N/12
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9

(i) Push the paperclip into the centre of your clay cylinder again and lower it into the For

container of water. Repeat (b)(i) and (b)(ii). Examiner's
Use

(d) (i) Itis suggested that the relationship between v and d is
v =Kk (d,—d)
where k is a constant and d,, is given on your card.

Using your data, calculate two values of k.

first value of K = oo

second value Of K = ...

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

© UCLES 2012 9702/36/0/N/12 [Turn over
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Describe four sources of uncertainty or limitations of the procedure for 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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