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For these stats only papers 3 (which after 2016 became paper 4) and paper 6 were used to investigate these topics.
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PAPER 3
Percentage of all marks awarded for each topic from s2002 to w2014 in Paper 3 (red squares) and

marks per topic for papers 3 and 6 (green triangles)
20.0
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% of Marks awarded for each topic

0.0
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—8—ALLP3 % 13.6 11.4 10.5 8.1 11.3 14.3 15.2 9.2 6.3
=== P3 & 6 14.2 135 7.5 5.8 13.4 17.3 17.4 6.5 4.5
Paper 3 Topic Number

Papers covered in this sample:

1st Last Marks/ | Theor. All | Actual All Difference Difference % Weight Weight
Paper Paper paper Papers Marks per paper | per mark

Paper3 | 2002w 2014w 80 2000 2072 72 3.6
Paper 6 2002s 2015w 40 1120 1040 -80 -7.1
There are a few missing: Got all Paper 31s (except 2014w Paper 31), and got 2014w 33. So papers in time zones 2
and 3 are not covered.

All topics ranked by frequency of marks in exams (P3 and 6 only):

Topic | PhxBoth P3&6 | PhxP3 | PhxP6
7
6
1 14.2 13.6 | 15.7
2 13.5 11.4 | 18.6
5 13.4 11.3 | 18.4
3
8
4
9

Other statistics that might be of interest:

Topics: | 1
P3/4 marks 2072 281
P3/4 % 13.6
P6 1040 163
P6 % 15.7

Total Marks (WIEGHTED) | 1815 257
% of Marks (Weighted) 1815 14.2
# of Questions 63
Average marks per Q 4.1

Final note:

My iG and IB chemistry papers were broken down more carefully than these were, so there may be a mark or two
in the wrong topic especially in topics 3 to 5, but if you learnt or taught these topics in sequence than you shouldn't( ﬁ%
have a problem with seeing material from an earlier topic. s

-
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Defining the Topics: Why not use the units given in the syllabus?

Artificial topics have been created for the physics syllabus by me so that each topic is roughly the same size. Topics
go in syllabus order. | have decided to use the number of marks allocated in previous exams to each syllabus point to
determine how many go into each topic.

1. General physics
Topic 1

1.1 Length and time
1.2 Motion
1.3 Mass and weight
1.4 Density

Topic 2

1.5 Forces

1.6 Momentum (Extended candidates only)
Topic 3

1.7 Energy, work and power
1.8 Pressure

2. Thermal physics

Topic4

2.1 Simple kinetic molecular model of matter
Topic 5

2.2 Thermal properties and temperature

2.3 Thermal processes

3. Properties of waves, including light and sound

Topic 6

3.1 General wave properties
3.2 Light

3.3 Electromagnetic spectrum
3.4 Sound

4. Electricity and magnetism

Topic 7

4.1 Simple phenomena of magnetism

4.2 Electrical quantities

4.3 Electric circuits

4.4 Digital electronics (Extended candidates only)
4.5 Dangers of electricity

Topic 8

4.6 Electromagnetic effects
5. Atomic physics
Topic9

5.1 The nuclear atom
5.2 Radioactivity
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Q# 1/ iG Phx/2015/s/Paper 61/ www.SmashingScience.org  :0)

1 The class is determining the weight of a metre rule using a balancing method.
The apparatus is shown in Fig. 1.1.

50.0cm mark
P metre rule

90.0 em mark ’ /.\ - bench

Fig.1.1

(a) A student places a load P at the 90.0cm mark on a metre rule and then balances the rule on
a pivot.

(i) On Fig. 1.1, measure the distance x from the 90.0cm mark to the pivot.

(ii) On Fig. 1.1, measure the distance y from the pivot to the centre of the rule.
{(b) Fig. 1.1 is drawn one tenth of actual size.

(i) Calculate the actual distance X from the 90.0 cm mark to the pivot.

(ii) Calculate the actual distance Y from the pivot to the centre of the rule.

[1]

(iii) Determine a value W, for the weight of the metre rule using the equation W, = P—‘f{,
where P= 2.0N. Pis the weight of the load P.

W, = [1]

PN

www.SmashingScience.org Patrick Brannac Page 4 of 64 NPRY
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(c) The student keeps the pivot at the same position and moves load P to the 95.0cm mark. He
places a load Q of weight Q = 1.0N, on the metre rule. He adjusts its position so that the rule
balances.

On Fig. 1.2 mark, with a letter Z, the approximate position of the load Q. You do not need to
carry out a detailed calculation.

50.0cm mark
A /
7 : ]
95.0cm matrl&':r /;\ - bench
s

Fig.1.2
[1]

(d) The student uses the values of P and Q and their distances from the pivot to calculate a
second value W, for the weight of the rule.

1.12N

The student expects W, and W, to be the same.

State whether the results support his idea. Justify your answer by reference to the results.

[IFE0 ) (155 (1 T O, S A of i ST O

2]

(e) Suggest one practical reason why it is difficult to obtain exact results with this experiment.

1]
[Total: 8]
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Q# 2/ iG Phx/2014/s/Paper 61/ www.SmashingScience.org  :0)
1 The IGCSE class is investigating the motion of a mass hanging on a spring.

Fig. 1.1 shows the apparatus

clamp holding spring

4

Iy ———spring

clamp helding
cork

;[—]:@—'“"‘--—pin in cork

T T 7 7 7777777770 bench
Fig. 1.1

(a) On Fig. 1.1, measure the length [, of the unstretched spring, in mm.
| e ——— 0

(b) The diagram is drawn one tenth of actual size. Write down the actual length L, of the
unstretched spring, in mm.

P | ——— ] ) |

A student hangs a 300 g mass on the spring and measures the new length L of the spring.

255

(i) Calculate the extension e of the spring using the equation e = (L — L ).

(ii) Calculate a value for the spring constant k using the equation k = F . where F=3.0N.
Include the appropriate unit. =

4
A
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(e) The student adjusts the position of the lower clamp so that the pin is level with the bottom
of the mass when the mass is not moving. She pulls the mass down a short distance and
releases it so that it oscillates up and down. Fig. 1.2 shows one complete oscillation.

. ;L position of pin
highest position of mass---- -
E%F;:gﬂg;f NS ---t {‘- one complete oscillation
lowest position of mass --- —;L— -- }
Fig. 1.2

She measures the time { taken for 20 complete oscillations.
o 26.84s

Calculate the time T taken for one complete oscillation.

(d) She replaces the 300g mass with a 500g mass. She repeats the timing as described in part
(c).
o 34.48s

(i) Calculate the time T taken for one complete oscillation.

(ii) The student suggests that the time taken for the oscillations of the spring should not be
affected by the change in mass.

State whether her resulis support this suggestion and justify your answer by reference to
the results.

JUSTIFICAEION ettt et e st s e s st st s st s mmt bt nn e n st e

2
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(e) Explain briefly how you avoid a line-of-sight (parallax) error when measuring the length of a
spring in this type of experiment. You may draw a diagram.

[Total: 8]
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Qi 3/ iG Phx/2013/w/Paper 61/ www.SmashingScience.org  :0)

1 The IGCSE class is carrying out a moments experiment by balancing a metre rule on a small
pivot.

(a) A student has a small pivot and a metre rule.

Explain briefly how the student finds the position of the centre of mass of the metre rule.

(b) The student finds that the centre of mass is not in the middle of the rule but at the
50.2cm mark.

Explain what the student could do to prevent this from affecting her results.

(c) The student places the metre rule on a pivot so that it balances.

She places a load P on one side of the metre rule at a distance x from the pivot. She
places another load Q on the metre rule and adjusts the position of the load Q so that
the rule balances, as shown in Fig. 1.1.

1 x 1 1
2 n Y 1 metre rule
[ |_L| j‘ ]
P -
pivot— ¢ \ Q
Fig. 1.1

The load Q is a distance y from the pivot.

The readings are shown in Table 1.1.

Table 1.1
weight of P/N | weight of Q/N x/ y/
2.0 5.0 39.0 15.5
(i) Complete the column headings in the table. [1]
www.SmashingScience.org Patrick Brannac Page 9 of 64
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(if) Calculate the clockwise moment and the anticlockwise moment using the equation

moment of a force = force x perpendicular distance to the pivot.

ClockwWise MOMENE = e,

anticlockwise MOMENt = e

(d) In practice, it is difficult to adjust the loads to make the rule balance exactly.

Explain briefly how you would reduce the uncertainty in the position of Q required for
exact balance.

www.SmashingScience.org Patrick Brannac Page 10 of 64
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Q# 4/ iG Phx/2013/s/Paper 61/ www.SmashingScience.org  :0)
5 The IGCSE class is determining the mass of a load X using a balancing method.

Fig. 5.1 shows the apparatus.

50.0cm mark load X

massm .
A\ pivot

////////,bench////////////7//////////////// LSS

metre rule

90.0cm
mark

Fig. 5.1
The centre of the load X is fixed at the 90.0cm mark on the rule.
A student uses a range of values of the mass m and determines the distance d from the

pivot where the mass must be placed to balance the rule.
The readings are shown in Table 5.1.

Table 5.1
mlg d/icm
40 30.2
50 23.9
60 20.0
70 17:1
80 15.1

(a) Calculate the distance x between the centre of the load X and the centre of the rule.

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

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

www.SmashingScience.org Patrick Brannac Page 11 of 64
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(c) Using each set of readings and the value of x, the student calculates values for the
mass of the load X.

He writes his results: 30.2g, 29.875g, 30g, 29.925¢g, 30.2g.

Use these results to calculate an average value for the mass of X and give it to a suitable
number of significant figures for this type of experiment.

average value forthe mass of X = ... [2]
(d) This type of balancing experiment is difficult to carry out.

Suggest one practical difficulty and one way to try to overcome the difficulty. You may
draw a diagram, if you wish.

pracical diiCully ................ g RERE Tt free v s SR - - s =nmx ss smnes ss nmns ssss mans xsnnnmns xmsnnness

way to overcome the difficulty

[Total: 6]
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Qi 5/ iG Phx/2012/w/Paper 61/ www.SmashingScience.org  :0)
1 The IGCSE class is investigating the stretching of a spring.

Fig. 1.1 shows the experimental set up.

clamp

spring

bench

Fig. 1.1

(@) On Fig. 1.1, measure the vertical distance d,,, in mm, between the bottom of the spring
and the surface of the bench.

(b) The diagram is drawn 1/10" actual size. Calculate the actual distance D, in mm,
between the bottom of the spring and the surface of the bench.

(c) A student hangs a 1.0N load on the spring. He measures and records the distance D
between the bottom of the spring and the surface of the bench, and the value of the
load L.

He repeats the procedure using loads of 2.0N, 3.0N, 4.0N and 5.0N. The distance
readings are shown in Table 1.1.

Calculate the extension e of the spring, for each set of readings, using the equation
e = (D, — D). Record the values of L and e in Table 1.1.

Table 1.1

L/N D/mm e/mm

199

191

179

171

160

www.SmashingScience.org Patrick Brannac Page 13 of 64 ’{Ym /J\
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(d) Plot a graph of e/mm (y-axis) against L/N (x-axis).

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

() When making measurements, the student is careful to avoid a line-of-sight error.

Suggest one other precaution that the student should take when measuring the distance
D between the bottom of the spring and the surface of the bench.

www.SmashingScience.org Patrick Brannac Page 14 of 64
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Q# 6/ iG Phx/2012/s/Paper 61/ www.SmashingScience.org  :0)
1 AnIGCSE student is determining the mass of a metre rule using a balancing method.

Fig. 1.1 shows the apparatus.

50.0cm mark

L i ' metre rule
[ ] - i et
L M ]
pivot
Fig. 1.1

Mass M is placed on the rule. The position of the pivot is adjusted until the rule balances.
(a) The student chooses a mass M which is similar to the mass of the metre rule. Suggest a
suitable value for the mass.
SURADIC MMBES = vucisiisiuossuamvonsvessesies s soisiebnbissaies 1
(b) The mass is cylindrical and has a diameter slightly larger than the width of the metre rule.
Describe briefly how you would place the mass so that its centre of mass is exactly over

the 90.0cm mark on the metre rule. You should draw a diagram and mark the position of
the centre of mass on the cylinder.

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

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

(c) From your experience of carrying out balancing experiments of this type, suggest one
difficulty that you are likely to come across that could make the final result inaccurate.

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

-------------------------------------------------------------------------------------------------------------------------------------

www.SmashingScience.org Patrick Brannac Page 15 of 64



http://www.smashingscience.org/

(d) The student takes a reading of x and the corresponding reading of y. He then calculates
the mass of the metre rule.

Suggest how you would improve the reliability of the value of the mass of the metre rule,
using this method.

(e) Another student carries out a similar experiment to determine the mass of a 50cm metal
strip. She calculates the mass and writes down "mass = 234.872q".

She checks the mass on an accurate balance. The value is 235g. She thinks she must
have made a mistake in her experiment.

Write a brief comment on the accuracy of her experimental result.

www.SmashingScience.org Patrick Brannac Page 16 of 64
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Qi 7/ iG Phx/2011/w/Paper 61/ www.SmashingScience.org  :0)
1 AnIGCSE student is determining the weight of a metre rule.

Fig. 1.1 shows the apparatus.

50.0cm mark metre rule

Fig. 1.1
Xisa 1.0N load.

The student places the load X on the rule so that its centre is at d = 5.0cm from the zero end of
the rule, as shown in Fig.1.1. He adjusts the position of the rule so that it is as near as possible to
being balanced, with the 50.0cm mark to the right of the pivot.

He measures and records the distance x from the centre of the load X to the pivot, and the
distance y from the pivot to the 50.0cm mark on the rule. He repeats the procedure using d values
of 10.0cm, 15.0cm, 20.0cm and 25.0cm. The readings of d, x and y are shown in Table 1.1.

Table 1.1
d/icm x/cm ylcm
5.0 23.7 21.3
10.0 21.0 19.1
15.0 18.5 16.3
20.0 16.0 14.1
25.0 13.9 12.0

www.SmashingScience.org Patrick Brannac Page 17 of 64
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(a) Plot the graph of y/cm (y-axis) against x/cm (x-axis). You do not need to include the origin

(0,0) on your graph.

[4]

(b) Determine the gradient G of the graph. Show clearly on the graph how you obtained the

necessary information.

(c) Calculate the weight W of the metre rule using the equation W= =, where L = 1.0N.

oylr=


http://www.smashingscience.org/

(d) The calculation of W is based on the assumption that the centre of mass of the rule is at the

50.0cm mark.

(i) Describe briefly how you would determine the position of the centre of mass of the rule.

(i) Describe how you would modify the experiment if the centre of mass was at the 49.7cm

mark.

www.SmashingScience.org
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Qi 8/ iG Phx/2011/s/Paper 61/ www.SmashingScience.org  :0)
1 An|IGCSE student is determining the position of the centre of mass of a triangular card.

The apparatus is shown in Fig. 1.1.

pin or nail
cork —
stand—
card
B
0
C
0 -'//____-- plumbline

1

Fig. 1.1
(a) The student hangs the card on the nail through hole A. He checks that the card is able
to swing freely and then hangs the plumbline from the nail so that it is close to, but not
touching, the card. When the card and plumbline are still, he makes a small mark at the
edge of the card where the plumbline crosses the edge. He removes the card and draws
a line from the mark to hole A.
He repeats the procedure using holes B and C.

Fig.1.2 is a drawing of the card.

www.SmashingScience.org Patrick Brannac Page 20 of 64
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(b)

(c)

o X o

Fig.1.2

On Fig.1.2, the position of each of the marks the student makes is shown with a small
cross. On Fig. 1.2, draw in the lines between the positions of the holes A, B and C and
the corresponding crosses on the card. [2]

If the experiment is completely accurate, the centre of mass of the card is at the position
where the three lines meet. On Fig. 1.2, judge the best position for the centre of mass,
marking it with a small cross. Draw a line from this position to the right-angled corner of
the card and measure the distance a between the centre of mass and the right-angled
corner of the card.

In this experiment, it is important that the card is able to swing freely. For this reason, the
plumbline should not touch the card but be a small distance from it. This could cause an
inaccuracy in marking the card at the correct position. Describe how you would minimise
this possible inaccuracy. You may draw a diagram.


http://www.smashingscience.org/

Q# 9/ iG Phx/2011/s/Paper 61/ www.SmashingScience.org  :0)
1 AnIGCSE student is investigating the stretching of springs.

Fig. 1.1 shows the apparatus used for the first part of the experiment.

clamp
) ./ )
. 1--
spring A —__ I ; _—spring B
)1 b
200g mass 2009 mass
Fig. 1.1

The unstretched length /, of spring A is 15 mm.
The unstretched length /; of spring B is 16 mm.
(a) The student hangs a 200g mass on each spring, as shown in Fig. 1.1.

(i) On Fig. 1.1 measure the new length / of spring A.

(ii) Calculate the extension e, of the spring using the equation e, = (/- 1,).

- PR A —— mm
(iii) On Fig. 1.1 measure the new length / of spring B.
0 e et i it mm
(iv) Calculate the extension eg of the spring using the equation eg = (/- Ig).
R SR ST B T mm
[2]

www.SmashingScience.org Patrick Brannac Page 22 of 64
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(b) The student then sets up the apparatus as shown in Fig. 1.2.

Fig. 1.2

(1) On Fig. 1.2 measure the new length of each of the springs.
Spring A: I= .o mm
spring B: 1= .o mm
(i) Calculate the extension of each spring using the appropriate equation from
part (a).
SPriNg A: €= ..ccoceeiiiiiieeeerseeneesennans MM

spring B: @= ., T

(iif) Calculate the average of these two extensions e,,. Show your working.

2 B S TP COS Tty mm
[3]
(c) Itis suggested that (e, + eg)/4 = e,,.

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

o F2 112 (= 1|

(d) Describe briefly one precaution that you would take to obtain accurate length
measurements.
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Q# 10/ iG Phx/2010/w/Paper 61/ www.SmashingScience.org  :0)
1 A student is determining the position of the centre of mass of an object using a balancing
method.

Fig. 1.1 shows the apparatus used.

50.0cm
mark
mass m | d | load of mass x
e |
pi\mt}f_\ /
715.0cm
mark
Fig. 1.1

A load of mass x is taped to the metre rule so that one side of the base is exactly on the
75.0cm mark. The student places a mass m of 30g on the rule and adjusts its position so
that the rule is as near as possible to being balanced with the 50.0cm mark exactly over the

pivot, as shown in Fig. 1.1.

The student records the distance d from the centre of the 30g mass to the 50.0cm mark on
the rule. He then repeats the procedure using different masses. The readings are shown in

Table 1.1.
Table 1.1
By 1

mig d/icm d,’/ om

30 45.0

40 34.0

50 27.0

60 22.5

10 19.3
(a) For each value of d, calculate 1/d and enter the values in the table. [2]

www.SmashingScience.org Patrick Brannac Page 24 of 64
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(b) Plot a graph of m/g (y-axis) against %/# (x-axis).

[4]

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

(d) Determine the horizontal distance z from the 75.0cm mark on the rule to the centre of
mass of the load using the equation G_k

£ = ‘
X

where k = 1250gcm and x = 50g.

www.SmashingScience.org Patrick Brannac
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Q# 11/ iG Phx/2009/s/Paper 61/ www.SmashingScience.org  :0)
5 AnIGCSE student is investigating moments using a simple balancing experiment.

He uses a pivot on a bench as shown in Fig. 5.1.

G A

pivot bench

Fig. 5.1

First, the student balances the metre rule, without loads, on the pivot. He finds that it does
not balance at the 50.0cm mark, as he expects, but it balances at the 49.7 cm mark.

Load Q is a metal cylinder with diameter a little larger than the width of the metre rule, so
that it covers the markings on the rule. Load Q is placed carefully on the balanced metre rule
with its centre at the 84.2cm mark. The rule does not slip on the pivot.

(a) Draw on Fig. 5.1 the metre rule with load Q on it. [2]

(b) Explain, using a labelled diagram, how the student would ensure that the metre rule
reading at the centre of Q is 84.2cm.

[2]

(c) Calculate the distance between the pivot and the centre of load Q.

ASIANCE =t s N [1]
[Total: 5]
el
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Q# 12/ iG Phx/2009/s/Paper 61/ www.SmashingScience.org  :0)

1 AnIGCSE student is making measurements as accurately as possible in order to determine

the density of glass.

Fig. 1.1 shows a glass test-tube drawn actual size.

A\

(@) (i) Use your rule to measure, in cm, the external diameter d of the test-tube.

www.SmashingScience.org

S

Fig. 1.1

Patrick Brannac
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(if) Use your rule to measure, in cm, the length x of the test-tube.

(ii) Draw a labelled diagram to show how you would use two rectangular blocks of wood
and your rule to measure the length x of the test-tube as accurately as possible.

[4]
(b) The mass m of the test-tube is 31.24g.

(i) Calculate the external volume V,, of the test-tube using the equation

ndZx
Ve, = N

www.SmashingScience.org Patrick Brannac Page 28 of 64
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(if) The student then fills the test-tube with water and pours the water into a measuring
cylinder. Fig. 1.2 shows the measuring cylinder.

'\I s
cm?3
100—

L
o

water

Fig. 1.2

Record the volume reading V; from the measuring cylinder. This is the internal
volume of the test-tube.

o f D I —
(iif) Calculate the density p of the glass from which the test-tube is made using the
equation
po M __
(Vo - V)
| e R TS o DR E R [4]
otal: 8 (‘ ‘
3 ] PEY
\f J\‘\
www.SmashingScience.org Patrick Brannac Page 29 of 64 "‘17

SMASHING] 1|


http://www.smashingscience.org/

Qi 13/ iG Phx/2008/w/Paper 61/ www.SmashingScience.org  :0)

1  AnIGCSE student is determining the density of the metal from which a load is made.

The apparatus is shown in Fig. 1.1.

metre rule

=
= spring
So---] O
™ '
——beaker
— — — — ——+—water
N I e
’//‘ff/fff/;’//ff/hench £

Fig. 1.1

(a) The student records the scale reading 5, on the metre rule at the bottom of the spring,
as shown in Fig. 1.1.

Sy =37.4cm

Describe briefly how the student can avoid a parallax error when taking the scale
reading.
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(b) He then hangs the load on the spring as shown in Fig. 1.2. He records the new scale

reading 5,.
[« —metre rule
]
-
é spring
S _é load
*//ff@f/f/ﬁ/xi}éhch 7
Fig. 1.2
5, =40.5cm

() Calculate the extension e, of the spring using the equation

e, =(5,- 5

The student carefully raises the beaker under the load until it is completely under water.
The load does not touch the sides or base of the beaker. He records the new scale
reading S..

5, =39.8cm

(i) Calculate the extension e, of the spring using the equation e, = (S, — 5p).
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(c) Calculate the density p of the material of the load using the equation

a
] k

p="T———rx
(e, — &)

where k = 1.00g/cm?.

(d) A second load, made from the same material and with the same mass, is too long to be
completely submerged in the water.

Suggest whether

() the value obtained for e, would be greater, smaller or the same as that obtained in
part (b) (ii),

(if) the value obtained for p would be greater, smaller or the same as that obtained in
part (c).
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Qi 14/ iG Phx/2008/s/Paper 61/ www.SmashingScience.org  :0)

1 An IGCSE student is determining the density of a solid metal cylinder using a balancing
method. Fig. 1.1. shows the apparatus.

metre

rule \
bench Z

pivot

2 b cylinder

Fig. 1.1

He places the cylinder on the metre rule so that its centre is directly above the 10.0cm mark.
The rule is placed on the pivot so that the rule is as near as possible to being balanced.

He measures and records the distance a from the centre of the rule to the pivot and the
distance b from the centre of the cylinder to the pivot. He repeats the experiment with the
same cylinder at different positions on the rule.

The readings are shown in Table 1.1.

Table 1.1
al bl Ml
12.6 274
11.0 24.0
9.5 20.5

(@) (i) Complete the column headings in Table 1.1.

(i) For each set of readings, calculate the mass M of the cylinder using the equation

_ka
=3,

The value of k is the mass of the rule which is 108g.

Enter the results in Table 1.1.
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(b) The cylinder completely covers the marks on the metre rule. Describe, with the aid of
a diagram, how you would judge that the centre of the cylinder is directly above the
10.0cm mark.

(c) Use your answers in Table 1.1 to calculate and record the average of the three values
for M. Show your working.

average valuefor M= ... [2]
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(d) Fig. 1.2 shows the cylinder placed flat on the bench and viewed from one side.

Fig. 1.2
(i) On the diagram, measure the diameter d and the thickness t of the cylinder.
U = ssrasuemsnsssss s G R A ARG
B sicmomminsssinsmanismssnssmnioissspisasasianatassns

(i) Calculate the volume V of the cylinder using the equation

3 nd’t
-

WV Bl ccsuinnos s onto vt e ARG o e

(iii) Calculate the density p of the cylinder using the equation

- M
V'
R e 3]
[Total: 9]
(-‘5@“%
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Q# 15/ iG Phx/2007/w/Paper 61/ www.SmashingScience.org  :0)
2 The IGCSE class is investigating a simple balance.

The diagram below shows the apparatus.

|

_ metre rule_
stand — pwgt —

/ pointer
hook \

150mm

140mm

130mm

120mm

paper
clip

110mm

=
=
5

card
O0mm

= o 8 & 8 & o B
El E| E| 2 32 El E| E|
§ 3 3§ 3 3 8§ 3 3

e | E—0mm

Fig. 2.1

(a) A student records the height h, of the pointer above the bench. She then hangs a paper
clip on the hook and records the new height h of the pointer above the bench. Next she
records the heights of the pointer above the bench using different numbers N of paper
clips. The readings are shown in the table below.

hﬂ = 100 mm

N h/mm dimm

1 108
114
120
125

[F = B P I I S

134
6 141

| T~
- Y7
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Calculate the height differences d using the equation
d=(h-hy)
and enter them in the table. [2]

(b) (i) Plotthe graph of d/mm (y-axis) against N (x-axis).

(i) Use your graph to predict the value of d if a nail with the same mass as 4.6 paper
clips were to be hung from the hook in place of the paper clips. Show clearly on the
graph how you obtained your value.

[Total: 8]
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Qi 16/ iG Phx/2007/s/Paper 61/ www.SmashingScience.org  :0)

5 (a) An IGCSE student is investigating the relationship between the extension of a spring
of unstretched length 7, and the load hung on the spring. The apparatus is shown in
Fig. 5.1 below. The spring is shown larger than its actual size.

.

clamp

R ————
ly
N
set of ten
0.1N weights
Fig. 5.1

Consider the readings that the student should take and write appropriate column
headings, with units, in the table below.

Iy =25mm
0.0 25 0
0.1 30 5
0.2 36 1
0.3 43 18
0.4 50 25

[4]
(b) The student decides to repeat the experiment using a spring made of a different metal
in order to study how the extension may be affected by the metal from which the spring

is made. To make a fair comparison, other variables must be kept constant. Suggest
three variables that the student should keep constant.

. VT [3]

[Total: 7]
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Q# 17/ iG Phx/2007/s/Paper 61/ www.SmashingScience.org  :0)
2 A student is investigating the position of a sheet of card that is hanging from a pivot.

Fig. 2.1 shows the apparatus drawn full size.

VAVAVAVAS

| metre rule_ E
stand _____ pivot T—F
/ pointer 3

N |t
card 3

3 fio
123456 3
Al oooooo E
mass 3

— F o v
Fig. 2.1
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(a)

(b)
(c)

(d)

(e)

www.SmashingScience.org Patrick Brannac Page 40 of 64 @

On Fig. 2.1 measure the distance d between the centre of the hole labelled 1 and the
edge of the card at A. Record this value in the table.

hole d/mm himm b/mm
1 140
2 135
3 132
4 128
5 124
6 120

[3]
Repeat step (a) for each of the remaining holes 2 — 6.

On Fig. 2.1 measure the height h, of the pointer above the bench.

A student hangs a 10g mass from the hole 1 in the card. She records the height h of
the end of the pointer above the bench. She then repeats this procedure by hanging the
mass from each hole in turn. Her results are shown in the table above.

Calculate the differences in heights b using the equation

b= (h- hy)

and record the results in the table above.

)T~

RN /‘—\‘7
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(N Plot the graph of b/mm (y-axis) against d/mm (x-axis).

45

b/mm

40

35

30

25

20

[4]

(g) The student suggests that b is directly proportional to d. By reference to your graph,

state whether or not the results support the student’s suggestion. Give a reason for your
answer.

o 5 (U5 )|+ | | AR U SO, .. SR e S,

Reason

(h) It is important when recording the heights that the rule is vertical. State briefly how you
would check that the rule is vertical.
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Q# 18/ iG Phx/2006/s/Paper 61/ www.SmashingScience.org  :0)

5 The IGCSE class is determining the weight of a metre rule.

The apparatus is shown in Fig. 5.1.

=
g |- newton
-1 meter
O
|;IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III-|-____ metre
pivot 17 rule
s -

bench

Fig. 5.1

A metre rule is supported at one end by a pivot through the 1.0cm mark. The other end is
supported at the 91.0cm mark by a newton meter hanging from a clamp.

(@) Describe how you would check that the metre rule is horizontal. You may draw a
diagram if you wish.

et T~
. TA
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(b) The students record the force F shown on the newton meter and the distance d from
the pivot to the 91 cm mark. They then repeat the experiment several times using a
range of values of the distance d. The readings are shown in the table.

1 1

FIN dim % e
d m

0.74 0.900

0.78 0.850

0.81 0.800

0.86 0.750

0.92 0.700

) 1
Calculate and record in the table the values of e [1]

(c) (i) On the graph grid below, plot a graph of F/N (y-axis) against LS ] L] (x-axis).
Start the y-axis at 0.7 and the x-axis at 1.0. d Ll [2]

(i) Draw the line of best fit on your graph. [2]

Question 5 continues on the next page.
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(iti) Determine the gradient G of the line.

G
W= —
k
where k = 0.490 m.
L [2]
PEY
. . . ARG [‘ﬁ"
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Q# 19/ iG Phx/2005/w/Paper 61/ www.SmashingScience.org  :0)
1 The IGCSE class is investigating the effect of a load on a rule attached to a spring.

The apparatus used is shown in Fig. 1.1.

metre rule

zero end of rule tap

Fig.1.1

The rule has the zero end taped to the bench so that it does not slip. The rule is attached to
a spring at the 40.0 cm mark. The students hang masses, starting with a 10 g mass, on the
rule at the 90.0cm mark. For each mass, they measure the angle ¢/ between the rule and
the bench.

One student’s readings are shown in the table.

mi ai

0 29
10 28
20 26
30 25
40 22
50 19

(a) Complete the column headings in the table. [1]

(b) A student suggests that ¢ should be directly proportional to m. State, with a reason,
whether the readings in the table support this suggestion.

StAleMEN
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(c) A student carries out this experiment using the 360 ° protractor shown in Fig. 1.2.

Fig. 1.2

Explain how the student could use this protractor to measure the angle ¢/ between the
metre rule and the bench. You may draw a diagram if you wish.

- [2]

(d) The range of angles measured in this experiment may be quite small. Using the same
apparatus and with the masses and spring in the same positions, suggest another
method of investigating as reliably as possible the extent by which the rule is pulled
down by the masses. This method must not use a protractor but an additional rule may
be used. You may draw a diagram if you wish.
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Q# 20/ iG Phx/2005/s/Paper 61/ www.SmashingScience.org  :0)
4 A student investigates the period of oscillation of a mass attached between two springs.

The apparatus used is shown in Fig.4.1.

clamp
__— spring
__—mass
- spring
T clamp

Fig.4.1

A 400 g mass m is attached between two springs, displaced a small distance downwards,
and then released so that it oscillates. The time f taken for 10 complete oscillations of the
mass is recorded. The experiment Is repeated using values for m of 300g and 200qg. The
readings are shown in the table below.

T S
migq t/s Tis m I E
400 9.0
300 7.8
200 6.3

(a) Calculate the period T of the oscillations. T is the time for one complete oscillation.
Enter the values in the table.

N
(b) Calculate and enter in the table the values nfﬁ .

www.SmashingScience.org
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(c) The student suggests that T should be directly proportional to m. State with a reason
whether the results in the table support this suggestion.

Sttt e
TEASON

- [2]

(d) In this experiment, the mass oscillates rapidly so that it is difficult to take the times
accurately. A technigue has been included in this experiment to obtain an accurate

value for the period 7. State, briefly, what this technique is and any calculation involved
to obtain the T value.

2

(e) Another student carried out the same experiment using a wider range of masses.
Suggest why, when the mass was 900 g, it could not oscillate freely.

- [
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Q# 21/ iG Phx/2004/s/Paper 61/ www.SmashingScience.org  :0)

2 A student is investigating the oscillation of a metre rule that has one end resting on the
laboratory bench. The other end is held above the level of the bench by a spring attached
at the 90.0 cm mark. The arrangement is shown in Fig. 2.1.

clamp
spring

metre rule

bench

Fig. 2.1

The period of oscillation is changed by moving a 200 g mass to different positions along the
rule. The student records the time t taken for 10 oscillations of the end of the rule for each
position of the mass. He measures the distance d from the end of the rule to the mark
under the centre of the mass. The readings are shown in the table.

dicm tis Tis
20.0 3.4
40.0 4.4
50.0 4.9
60.0 0.8
70.0 6.0
80.0 6.3
(a) Calculate the period T for each set of readings and enter the values in the table. [2]
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(b) Plot a graph of d/cm (x-axis) against T/s (y-axis). The scale on the x-axis has been
started for you. [5]

(c) Using the graph, determine the period T when the distance d'is 55.0cm.

(d) The student suggests that T should be proportional to d. State with a reason whether
your results support this suggestion.

statement

reason
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Qi 22/ iG Phx/2003/s/Paper 61/ www.SmashingScience.org  :0)

1 A student carried out an experiment to find the spring constant of a steel spring. The
apparatus is shown in Fig. 1.1.

ANAVNNAN

T half-metre

rule

load W
/

T half-metre

rule

Fig. 1.1

The student recorded the unstretched length [, of the spring. Then she added loads Wto the
spring, recording the new length [ each time. The readings are shown in the table below.

WIN [/mm e/mm
0 30
1 32
2 33
3 36
- 39
5 40
6 42

[, = 30 mm

(a) Calculate the extension e of the spring produced by each load, using the equation

e=(—-1).

Record the values of e in the table.

www.SmashingScience.org
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(b) Plot the graph of e/ mm (y-axis) against W/N (x-axis). [4]

(c) Draw the best-fit straight line for the points you have plotted. Calculate the gradient of
the line. Show clearly on the graph how you obtained the necessary information.

gradient = .....cceoiviiiiiiiiiiecereee e end[4]
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Q#t 23/ iG Phx/2002/w/Paper 61/ www.SmashingScience.org  :0)

3 A student carried out a ‘principle of moments’ experiment using a metre rule placed on a
pivot at the 50.0 cm mark. The aim was to determine an unknown weight. The arrangement
of the apparatus is shown in Fig. 3.1.

5.0 N weight

x metre rule

| a - b |
unknown | i 50em i
weight W _____"V/jﬂ :,/"maﬂ{ [7'7}/
T pivot
Fig. 3.1

The student placed the unknown weight W at a convenient distance a from the pivot. He
found b, the distance from the pivot that the 5.0 N weight must be placed so that the rule
balanced horizontally. He then repeated the experiment using different values of a.

The readings are shown in the table below.

a/m b/m
0.100 0.122
0.200 0.238
0.250 0.302
0.300 0.360
0.350 0.435
0.400 0.470

www.SmashingScience.org
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(a) (i) Plotthe graph of b/m (y-axis) against a/m (x-axis).

(ii) Draw the best-fit straight line.

[6]

(ili) Determine G, the gradient of the line.

(iv) Determine W, the unknown weight, using the equation
W=XG

where X=5.0N.
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Mark Scheme iG Phx 2 EQ 15w to 02s P6 4Students 193marks

Q# 1/ iG Phx/2015/s/Paper 61/ www.SmashingScience.org  :0)
1 (a) x=14 (cm)or 14 (mm)or 0.014 (m)

AND y = 2.6 (cm) or 26 (mm) or 0.026 (m) [1]
correct unit for xand y [1]
(b) X and Y both 10 = x and y, ecf (a) [1]
W= 1.08 (N), to 2 or more significant figures (ecf allowed) [1]
(c) sensible position indicated for Z, between pivot and centre of rule [1]

(d) statement matches resulis
(expect Yes, ecf from (b) only if difference =10%) [1]

justified with reference to results; must include idea of being close enough to be
within limits of experimental accuracy, ecf (b) [1]

(e) difficulty in achieving balance OR difficulty in positioning load exactly, e.g. load

covers rule markings or uncertainty about position of centre of mass of load [1]
[Total: 8]
Q# 2/ iG Phx/2014/s/Paper 61/ www.SmashingScience.org  :0)
1 (a)(b) 21 (mm) (1]
210 (mm) ecf from Iy [1]

(b) 45 (mm) and
0.067 or 0.0667 (N/mm), 2 or 3 sig. figs.

ecf from  and Lo (1]
correct unit N/mm or N/m or N/cm as appropriate [1]
(c) T=1.342(s)or 1.34 (s) [1]

(d) T=1.724s (no mark)
statement NO (ecf from (c)) 1]

difference too large (for experimental inaccuracy) (ecf) [1]

(e) cdear diagram or explanation that indicates:
perpendicular viewing of spring or scale
OR appropriate use of horizontal pointer/ set square/rule, etc.
OR rule touching/very close to spring [1]

[Total: 8]

AT

j
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Q#t 3/ iG Phx/2013/w/Paper 61/ www.SmashingScience.org  :0)
1 (a) rule balanced and pivot at centre of mass [1]

(b) EITHER take readings from 50.2 cm mark
OR add mass/weight/load
OR place pivot at 50.2 ecm mark [1]

(c) (i) cm,cm [1]
(ii) clockwise 77.5 (or 78) (Ncm)
anticlockwise 78 (Ncm) [1]

(d) EITHER repeats
OR estimate between two best positions that almost balance but tip opposite sides o.w.tt.e

OR suitable method to locate centre of mass Q [1]
[Total: 5]
Q# 4/ iG Phx/2013/s/Paper 61/ www.SmashingScience.org  :0)
5 (a) 40.0 or 40(cm) [1]
(b) accuracy / reliability / check readings / spot anomaly / o.w.t.t.e. [1]
(c) correct method used [1]
30 or 30.0(qg) [1]
(d) rule never quite balances, o.w.t.t.e. [1]
take average position / nearest to balance, o.w.tte. [1]
[Total: 6]
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Qi 5/ iG Phx/2012/w/Paper 61/ www.SmashingScience.org  :0)

1 (@) dy=21(mm) [1]
(b) D, =210 (mm)or 10 x candidate’s (a) [1]
(c) Lvalues1.0,2.0,3.0,4.0,50 [1]

e values 1.0, 9.0, 21.0, 29.0, 40.0 [1]
(d) Graph:

Axes correctly labelled with quantity and unit and correct way around [1]

Suitable scales [1]

All plots correct to 7z small square

Good line judgement and a single, thin, continuous line [1]
(e) Triangle method used and shown on the graph [1]

Using at least half of line [1]

(f) Any one from:
Always measure from same point on spring (top or bottom of ring)
Wait for spring/weight to stop bouncing
Use of horizontal aid/ensure ruler is vertical
Bench surface not uniform [1]

[Total: 11]
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Q# 6/ iG Phx/2012/s/Paper 61/ www.SmashingScience.org  :0)

1 (a) 50-250g (or 0.05-0.25 kg) correct unit required [1]
(b) Centre of mass marked close to centre of cylinder [1]
Clear indication of how centre of mass is placed above the 90.0 cm mark [1]

(c) Rule unlikely to exactly balance/ difficult to balance
OR rule could slide on pivot
OR mass could slide
OR centre of mass of rule not at 50.0 cmn mark
OR rule not uniform1

Do not accept comments about poor/careless technique [1]
(d) Repeat readings (wite) [1]

OR a reference to finding exact position of centre of mass of metre rule
OR a reference to dealing with centre of mass of rule not being at 50.0 cm mark

(e) Good/ fine/ reasonable/ same to 3 significant figures
OR Within limits of experimental accuracy (wite)

OR Too many significant figures in experimental result [1]
[Total: 6]
Q# 7/ iG Phx/2011/w/Paper 61/ www.SmashingScience.org  :0)
1 (a) graph:

axes: the right way round, labelled x and y with unit cm [1]

scale: both 10 small squares =2 cm
(either or both 20 small squares = 5cm also acceptable) [1]
plots:  all correct to ¥z small square [1]
line: well{judged, best-fit, straight, thin, continuous line [1]

(b) correct triangle method using at least % candidate’s line, with method clearly indicated

on graph [1]
G =0.94 - 1.00, no ecf [1]
(c) 1.0/(candidate’s G) calculation correct, 2 or 3 significant figures and unit N [1]
(d) (i) (where rule) balances on pivot o.w.tt.e. [1]

(ii) take readings from 49.7 OR
adjust rule by adding weight until it balances at 50.0 cm mark [1]

[Total: 9]
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Qi 8/ iG Phx/2011/s/Paper 61/ www.SmashingScience.org  :0)

1. (a) Three straight lines in correct positions
All lines continuous, straight, neat and thin

(b) a=4.2-4.4 (cm) no ecf
Welljudged position in triangle
Line correctly drawn

(c) Viewing line directly in front of card (owtte)

Q# 9/ iG Phx/2011/s/Paper 61/ www.SmashingScience.org  :0)
1 (a) (i) I=29(mm)andl=31(mm) (allow 2.9cm, 3.1cm)
es = 14(mm) and eg = 15(mm) (ecf) (ignore minus signs)

(b) (i) both Icorrect to (21.5 — 22) and 24
(ii)) (6.5-7)and 8 (ecf) (ignore minus signs)

(iii) ey =7.5(c.a.0.)

(c) statement matches readings (expect YES)
justification matches statement and by reference to results
(expect within limits of experimental accuracy, wite)

(d) any one of:
avoidance of parallax error explained
use of horizontal aid
measuring to same point each time
repeats
wait for springs to stop moving
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[1]
[1]

[1]
[1]
[1]
[1]
[Total: 6]
(1]
[1]
[1]
[1]
(1]

(ecf NO) [1]

(too different, wite) [1]

[1]

[Total: 8]
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Q# 10/ iG Phx/2010/w/Paper 61/ www.SmashingScience.org  :0)

1

(a) correct 1/d values 0.0222, 0.0294, 0.0370, 0.0444, 0.0518

all to 2 significant figures or all to 3 consistent significant figures

(b) graph:
axes suitable and labelled
all plots correct to 2 small square
good line judgement (position)
thin line, single, no blobs  (quality)

(c) gradient by triangle method using at least 4 candidate’s line
clear, on graph, how obtained

(d) zvalue 0.9-2.5
2 or 3 significant figures and unit cm given

Q# 11/ iG Phx/2009/s/Paper 61/ www.SmashingScience.org  :0)

(a) Q correct position with suitable number(s)
Rule correctly tilted, and on bench (or arrow to indicate)

(b) Any two from:
Readings taken at either side/diameter of cylinder
Position of mid point found
Mark position of centre

(c) 34.5cm

Q# 12/ iG Phx/2009/s/Paper 61/ www.SmashingScience.org  :0)

1

(a) dZ.5(cm)
x 14.5 (cm)
diagram showing blocks correctly placed across the ends
rule position (or distance) shown correctly

(b) (i) V.71.1-71.2(cm”) ecf allowed
(i) measuring cylinder reading 56 (cm?)

(iii) p 2.05-2.08 (or 2.1) ecf allowed
glem” and 2 or 3 signfficant figures
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[1]
[1]

[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[Total: 10]

[1]
[1]

[2]

[1]

[Total: 5]

11]
[1]
[1]
[1]
[1]
[1]

[1]
[1]

[Total: 8]
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Q#t 13/ iG Phx/2008/w/Paper 61/ www.SmashingScience.org  :0)
1 (a) view perpendicular to (or straight in front of rule)/use of set square

(b) (i) correct e, value 3.1 and correct e value 2.4
e incm

(c) density 4.43 (ecf)
2/3 significant figures
glem®

(d) e: greater
o greater (or identical to e, answer) (ecf)

Q# 14/ iG Phx/2008/s/Paper 61/ www.SmashingScience.org  :0)
1 (a) (i) em,cm,g

(ii) 49.66 (or 49.7), 49.50 (or 49.5), 50.05 (or 50.0)
consistent significant figures (3 or 4)

(b) clear explanation/diagram

(c) correct method
value 49.7 (ignore a fourth significant figure)
and allow ecf from (ii)

(d) 1.8 (cm), t=1.2 (cm)
3.05 (cm?’) (ecf)

16.3 unit g/cm”, 2/3 significant figures (ecf)

d
v
P

Q# 15/ iG Phx/2007/w/Paper 61/ www.SmashingScience.org  :0)
2 (a) 8,14, 20, 25, 34, 41 (-1 each error)

(b) (i) Graph:
suitable scales labelled symbol/unit

all plots to nearest 'z sq (-1 each error or omission)
line thin and straight

(ii) correct value (29mm — 31mm)to nearest 1% sq.
clear how obtained
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[Total

[Total:

[1]
[1]
[1]

[1]
[1]

: 8]

[1]
[1]
[1]
[1]

[1]
[1]
[1]
[1]
[1]
9

[2]

[1]
[2]
[1]
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Q# 16/ iG Phx/2007/s/Paper 61/ www.SmashingScience.org  :0)

5 (a) weight/load/force/W/L/F [1]
length /] [1]
extension/ e/ x/(I- k) [1]
units N, mm, mm [1]

(b) any three from
length of spring / I;
diameter/thickness of spring
range of loads
length of wire
diameter / thickness of wire
number of coils
coil spacing [3]
do NOT allow ‘size’ or room temperature

[Total: 7]
Q# 17/ iG Phx/2007/s/Paper 61/ www.SmashingScience.org  :0)
2 (a)and(b) 6 dvalues [1]
correct values for d 5, 10, 15, 20, 25, 30 [1]
(c) hg=100mm (including unit, cm/m allowed) [1]
(e) correct values for b 40, 35, 32, 28, 24, 20 (ecf) [1]
(fy Graph:
correct d axis labelled with symbol / unit [1]
plots to nearest 'z sq (-1 each error or omission) [2]
best fit straight line [1]
single line, thin and best fit [1]
(g) no
line not through origin
OR when b increases, d decreases
OR negative gradient [1]
(h) use of set square / protractor / spirit level / plumbline [1]
[Total: 11]
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Q# 18/ iG Phx/2006/s/Paper 61/ www.SmashingScience.org  :0)
5 (a) description / diagram showing 2 equal heights from bench

(b) 1.11(1); 1.18(1.176); 1.25(0); 1.33(3); 1.43(1.428)

(c) (i) Axes suitable and labelled, false origin as instructed
Plots correct to ¥z small sq

(ii) Well judged best fit line
line suitably thin

(iii) triangle method seen
More than % line used
Gradient value correct

(d) Correct W value using cand's G
2/3sfandin N

Q# 19/ iG Phx/2005/w/Paper 61/ www.SmashingScience.org  :0)
1 (a) mingand 8 indegrees

(b} © notdirectly proportional to m
as m increases B decreases

(c) clear in words or diagram that 'centre point' of protractor
is at point where bottom edge of rule meets protractor
and 0 — 180 line is horizontal
similarly clear how 'dead space' is dealt with, e.g. protractor
stuck to edge of bench with 0 — 180 line at top of bench level
OR rule placed on block that is same height as 'dead space'

(d) words ordiagram to show rule at end of metre rule
to measure height above bench level
clear that rule is vertical (e.g. use set square)
OR clamped at constant angle

Q# 20/ iG Phx/2005/s/Paper 61/ www.SmashingScience.org  :0)
4 (a) 0.90; 0.78; 0.63 (-1 each error, ignore sf) [2]
(b) 0.00225; 0.00260; 0.00315 all correct (ecf) [1]
all to 2sf or all to 3sf [1]
(c) NO [1]
T/m increases as m decreases (wtte) - if statement (no) correct [1]
(d) time n oscillations [1]
divide by n (n at least 3) [1]
(e) lower spring fully compressed (wtte) [1]
[total: 9]
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[1]
[1]

[1]
[1]

[1]
[1]

[1]
[1]
[1]

[1]
[1]

TOTAL 11

TOTAL7
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Q# 21/ iG Phx/2004/s/Paper 61/ www.SmashingScience.org  :0)

2 (a) All T values correct (0.34, 0.44, 0,49, 0.53, 0.60, 0.63) 1
All T values to 2 sf OR all to 3sf 1
(b) Graph:

Scales suitable 1
Scales labeled and with units 1
Plots correct to ¥z sq (-1 each error) 2
Line judgement 1
Line thickness (and small, neat plots) 1

(c) T =0.51 (s) correct answer only; NO ecf 1
(d) Statement: NO 1
Reason: line not through origin (or equivalent) 1

(allow mark if candidate describes str. line or constant gradient)

TOTAL 11
Q# 22/ iG Phx/2003/s/Paper 61/ www.SmashingScience.org  :0)
1 (a) Seven correct values: 0, 2, 3, 6, 9, 10, 12 (-1 each error) 2
(b) Graph:
Scales, labelled, suitable size 1
Axes, right way round 1
Plots to ¥z sq (-1 each error) 2
(c) Line shape 1
Line thickness 1
Triangle greater than ¥z line and method used 1
Correct interpolation to ¥ sqg 1
TOTAL 10
Q# 23/ iG Phx/2002/w/Paper 61/ www.SmashingScience.org  :0)
3. (a) (1) & (1) scales 1
labels 1
plots (-1 each error) 2
line judgement —str line thin & neat & good plots 1
- best fit 1
(iii) large trangle (> ¥ line) seen 1
G=115-125 1
(1v) correct value (ecf) (= 6.0) 1
unit & 2/3 sf 1
(v) weight off end of rule 1
(b) add plasticine to end or balance at 50.3 cm and take measurements accordingly
OR move pivot to 50.3 mark
OR no action — result will still be correct 1
TOTAL 12
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