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

Fig. 1.1

The student recorded the unstretched length l0 of the spring. Then she added loads W to the
spring, recording the new length l each time. The readings are shown in the table below.

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

e = (l – l0).

Record the values of e in the table. [2]

load W

half-metre
rule

half-metre
rule

l

l0

For
Examiner’s

Use

W / N l / mm e / mm

0 30

1 32

2 33

3 36

4 39

5 40

6 42

l0 = 30 mm

Andrew Clark
0

Andrew Clark
2

Andrew Clark
3

Andrew Clark
6

Andrew Clark
9

Andrew Clark
I0

Andrew Clark
I2
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For
Examiner’s

Use
(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 = ………………………………..[4]

For
Examiner’s

Use

Andrew Clark
0      I       2      3      4      5      6

Andrew Clark
I2


I0


8


6


4


2


0

Andrew Clark
e/mm

Andrew Clark
W/N

Andrew Clark
6-0=6

Andrew Clark
X

Andrew Clark
X

Andrew Clark
X

Andrew Clark
X

Andrew Clark
X

Andrew Clark
X

Andrew Clark
X

Andrew Clark

Andrew Clark
I2-0

Andrew Clark
=

Andrew Clark
I2

Andrew Clark
gradient = rise = I2 = 2.0

run    6





Andrew Clark
2.0

The line of best fit should have some points on one side and some on the other side of the line.
Make sure points are within half a small square of where they should be and draw a THIN line. Use a long ruler or else you may have two lines at an angle to each other!

Use a pencil to draw points and the line - you can rub errors out.

The unit was not needed for the gradient, but it would be: mm/N.
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2 An IGCSE student was investigating the passage of red light through a prism. Fig. 2.1
shows the outline of the prism and an incident ray.

Fig. 2.1

(a) Measure the angle of incidence i shown in Fig. 2.1.

i = …………………………….[1]

(b) The angle of refraction as the ray entered side AB of the prism was 22°.

(i) On Fig. 2.1, draw in the refracted ray from point D as accurately as possible.

(ii) Mark the point E, where the ray meets side AC. Draw the normal at point E.
[4]

(c) At point E the ray came out of the prism with an angle of refraction of 75°. On Fig. 2.1,
draw as accurately as possible the ray coming out of the prism. [1]

(d) Another student used four optics pins to trace the passage of a ray through a prism.
Fig. 2.2 shows the prism, the position of the student’s eye and the directions of the ray. 

Fig. 2.2

On Fig. 2.2, show positions of the four optics pins, placed to obtain as accurate a result
as possible. Mark each position clearly with a cross (X). [2]

normal

ray
box

A

B C

Di

For
Examiner’s

Use

incident ray

eye

Andrew Clark

Andrew Clark

Andrew Clark

Andrew Clark
E

Andrew Clark

Andrew Clark

Andrew Clark
Normal at E

Point used on protractor to find 90° to surface AC.

Andrew Clark


Point used to draw DE at 22° to the normal.

Andrew Clark



Andrew Clark

Extend the normal to use the protractor properly.

Andrew Clark
36

Andrew Clark

Use a pencil and make sure it is SHARP!

Andrew Clark

Andrew Clark


Andrew Clark


Andrew Clark

Andrew Clark

Andrew Clark

Andrew Clark




Optics pin - make sure they are far apart.
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3 In an electrical experiment, a student set up a circuit to measure current and potential
difference. Part of the circuit is shown in Fig. 3.1.

Fig. 3.1

(a) (i) Complete the circuit diagram by drawing in a voltmeter connected across the lamp.

(ii) Name the component labelled Y. ………………………………………. [2]

(b) The first reading on the voltmeter was 2.2 V. On the voltmeter face shown in Fig. 3.2,
show the position of the pointer giving the reading 2.2 V.

[1]
Fig. 3.2

(c) The readings of V and I obtained by the student are given in the table below. 

(i) Calculate the resistance R of the lamp filament for each set of V and I readings
and write the values in the table. Use the equation

R = .

(ii) Complete the column headings in the table. [6]

V
I

0

1
2

3
4 5 6

7
8

9

10

V

A

power
source

Y

For
Examiner’s

Use

V / I / R /

2.2 0.36

4.1 0.62

6.0 0.86

7.9 0.98

9.8 1.20

Andrew Clark
variable resistor (or rheostat)

Andrew Clark
V

Andrew Clark
A

Andrew Clark

Andrew Clark
6.I

Andrew Clark
6.6

Andrew Clark
7.0

Andrew Clark
8.I

Andrew Clark
8.2

Notice how the units are put in next to the quantities V, I, R.
Answers should really be given to 2 sig. figs. although 3 were acceptable. 
At 6.0 V the resistance was 6.976 Ω. It was written as 7.0. THE 0 IS IMPORTANT.
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4 An IGCSE class watched a demonstration experiment to show that a metal rod expands
when heated. The apparatus is shown in Fig. 4.1.

Fig. 4.1

When the rod expands, it rolls the pin which moves the pointer. So a very small expansion
moves the pointer far enough to be seen clearly. 

(a) One student wanted to find out how much longer the rod became when heated above
room temperature with a Bunsen burner. The rod was 0.750 m long at room
temperature. 
To find the circumference of the pin, the student wrapped a piece of string 10 times
round the pin, marked the string at the beginning and end of the 10 turns, and then
measured the length of the string between the marks. Fig. 4.2 shows the string actual
size.

Fig. 4.2

(i) Use your rule to measure the distance x between the marks on the string on
Fig. 4.2.

x = ………………………………..

(ii) Calculate the circumference c of the pin.

c = ………………………………..
[3]

x

heat

metal rod

pointer

pin

wooden block

bench

For
Examiner’s

Use

Andrew Clark
6.8 cm

This may vary on your copy if you have a photocopy as the magnification sometimes changes.

Andrew Clark
6.8

Andrew Clark
I0

Andrew Clark

Andrew Clark
= 0.68

Andrew Clark
0.68 cm

Don't forget the unit for any measurement that you make.
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(b) A second student measured the diameter d of the pin using a micrometer screw gauge.

The diameter was 1.20 mm. When the rod was heated, the pointer moved through 90°.

(i) Calculate the circumference c using the equation

c = πd.

c = ………………………………..[2]

(ii) Use this value of the circumference to calculate the increase e in the length of the
rod when heated.

e = ………………………………..[1]

(iii) Calculate the length l of the heated rod.

l = ………………………………..[1]

(c) The micrometer screw gauge is a very accurate instrument. Suggest why the string and rule
method of finding the circumference, used by the first student, was inaccurate.

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

.............................................................................................................................................[1]

For
Examiner’s

Use

Andrew Clark
C =  d =  x I2 = 3.7692

Andrew Clark
=3.8mm to 2 sig. figs.

Andrew Clark
3.8 mm

3 sig. figs. is certainly OK here since the diameter was given to 3 sig. figs.

Andrew Clark

Andrew Clark


Andrew Clark
90  is I/4 of a rotation

Andrew Clark
Increase in e = 3.7692 = 0.9423

Andrew Clark
4   = 0.94 to 2 sig. figs

Andrew Clark

Andrew Clark
0.94 mm

Andrew Clark

Andrew Clark
0.750 + 0.00094 = 0.75094mm

Andrew Clark
0.75I m

Length converted to m.
Giving all sig. figs here was acceptable.

Andrew Clark
Several possibilities - the string has thickness or might have stretched when it 

Andrew Clark
was pulled out.
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5 A student was asked to carry out an experiment to compare the insulating properties of
cotton wool, cardboard and polystyrene. The apparatus provided was hot water, a
thermometer, a stopclock and a copper can with a lid, as shown in Fig. 5.1.

Fig. 5.1

The student wrapped one of the insulators around the can, poured hot water into the can,
and then took temperature and time readings as the water cooled. This was then repeated
for each insulator. The graph in Fig. 5.2 shows how the student displayed his readings.

Fig. 5.2

(a) (i) Using the information on the graph, which material appears to be the best
insulator?

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

(ii) Justify your answer by referring to the information on the graph.

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

..................................................................................................................................
[2]

0
0 5 10 15

20

40

60

80

time /min

temperature / °C polystyrene

cotton wool

cardboard

copper can

water

insulation

thermometer

lid

For
Examiner’s

Use

Andrew Clark
Polystyrene

Andrew Clark
In 5 minutes the polystyrene insulator can falls 30 C, the other cans

Andrew Clark
fall more, about 40 C and 50 C

Andrew Clark
can

Andrew Clark
more,

Andrew Clark
C
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(b) In this experiment, it is important to control the variables. Suggest three variables that
the student should keep constant for this experiment.

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

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

3. .....................................................................................................................................
[3]

For
Examiner’s

Use

Andrew Clark
The thickness of the insulator

Andrew Clark
Room temperature

Andrew Clark
The initial starting temperature

Also, you could have chosen - 
the same amount of water in the can and the same can.
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Q1 (c) The line of best fit should have some points on one side and some on 

the other side of the line. Make sure points are within half a small 
square of where they should be and draw a THIN line. Use a long ruler 
or else you may have two lines at an angle to each other! 
 
Use a pencil to draw points and the line - you can rub errors out. 
 
The unit was not needed for the gradient, but it would be: mm/N. 
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Q2 Use a pencil and make sure it is SHARP! 
  
  
Q2 Point used on protractor to find 90° to surface AC. 
  
  
Q2 Point used to draw DE at 22° to the normal. 
  
  
Q2 (a) Extend the normal to use the protractor properly. 
  
  
Q2 (d) Optics pin - make sure they are far apart. 

Page: 5  

  
Q3 (c) Notice how the units are put in next to the quantities V, I, R. 

 
Answers should really be given to 2 sig. figs. although 3 were 
acceptable. 
 
At 6.0 V the resistance was 6.976   . It was written as 7.0. THE 0 IS 
IMPORTANT. 
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Q4 (a) i This may vary on your copy if you have a photocopy as the 

magnification sometimes changes. 
  
  
Q4 (a) ii Don't forget the unit for any measurement that you make. 

Ω 
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Q4 (b) i 3 sig. figs. is certainly OK here since the diameter was given to 3 sig. 

figs. 
  
  
Q4 (b) iii Length converted to m. Giving all sig. figs here was acceptable. 

Page: 9  

  
Q5 (b) Also, you could have chosen - the same amount of water in the can 

and the same can. 
 


	Summary of Comments on IGCSE Physics Paper 6 June 2003.pdf
	Summary of Examiner’s Notes on IGCSE Physics Pape
	Page: 3
	Page: 4
	Page: 5
	Page: 6
	Page: 7
	Page: 9





