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How to Use This Book

Physics is the study of the universe, from the smallest sub-atomic particles to the largest galaxies. It is about observihg how
bodies interact, recording observations, analysing results, drawing conclusions and evaluating experiments.

The quality of the evidence is important, and the development of good practical skills is essential. Thefexperiments described in
this Practical Workbook will help you to practise those skills. They will help you to become a confident learnefin'science, able to
use a variety of apparatus and techniques to collect data, which can then be analysed and usedto draw. valid conclusions. This
resource also reinforces some of the theoretical knowledge you will have learnt in the Student’s Book by providing opportunities
to apply this to practical contexts, including both core and supplement activities.

In the Cambridge IGCSE ™ Physics qualification, practical skills are assessed through.either:
« the Practical Test, where you will carry out laboratory experiments and answef questions; or
« the Alternative to Practical, in which you will answer questions but not catry‘out anydaboratory experiments.

Both of these papers assess the same practical skills. They account for 20%:of the overall Cambridge IGCSE™ Physics qualification.

The information in this section is taken from the Cambridge International syllabus for examinationfrom 2023. You should always
refer to the appropriate syllabus document for the year of your examination te confirm the details and for more information. The
syllabus document is available on the Cambridge InternationalWwebsite at www.cambridgeinternational.org.

By using this book, you will learn the following:

» recognise and use the apparatus and techniques you will use most often;
» how to make and record observations and measurements accurately;

« different methods for handling observations and data;

« how to plan, carry out and evaluate expefiments.

This Practical Workbook is part of the Marshall Cavendish Education suite of resources that will support you as you follow the
Cambridge IGCSE and IGCSE (9-1) Physics syllabuses (0625/0972) and-€quip youto deal'with the practical aspects of your course.

Laboratory Safety Practical Skills Build-up
This lists the basic safety pointarsthat you This introduces essential practical skills and techniques, such as appropriate use
should be aware of. of apparatus and methoeds of recording and presenting data.
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Objective
This states the aim or
purpose of the practical.

Materials

This lists the items required
for the practical such as
apparatus and chemical
substances.

@,

This icon highlights practical
tips for good laboratory
practices.

A

This iconthighlights
potential hazards that you
may encounter while doing
the practicals.

Chapter 15
Practical 15B The Shape of the Magnetic Field of a t

Skills

Youwill practise how to:
« usea plotting compass;
« examine the effect of  bar magnet on the needle of a lotting compass

field of a bar magn
 from the north

ce of paper and draw round it. Mark the

Figure 15.2

3 Move the compass so the

kof the needle points at the dot where the front of the
needle was. Mark a ne: t g

-

Repeat step 3 untilyou reach the edge of the paper or get back to the magnet

Draw a line through all the dots and mark an arrow on the line showing the direction

inwhich t pass needle was pointing

pole until you haeat

6 Repeat steps 2-5 startin ferent points near the nor
least nine lines and your lines cover the whole sheet of pay

“ Simple Phenomena of Magnetism

Skills

A summary of the practical
skills that you will practise

are listed at the beginning
of each practical.

Theory

This gives a brief
introduction to the theory
behind the practical.

Procedure:
1 Set up the ripple tank as sh

A\ voieseest

yin Figure 11:fhand il it with waterto aepth of about 05 cm.

firrly in place sawatesdoes not spifl aata the foor

support.

electric motor
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elastichbands

white card

80em

Figure 11.1

2 Adjust the height of the plane dipper sotjust touches the surface of th

3 Turn on the lamp and adjust the motor until you can dlearly see fonts on the screen on the floor

o A

9 Supplement content
is clearly marked for those
studying the Extended
syllabus.

@D voumightsi orysot of the waves s easie o e,

4 Place the metre rule on the floor at ight angles to the direction of the waves, then estimate the
‘wavelength (the distance between consecutive wavefronts).

5 Increase the speed of the motor and observe what happens 1o the movement of the plane dipper and the wavelength

6 Place astraight barrer i the water 2t an angle of about 45° to the direction of travel of the waves, as shown
inFigure 11.2.
7 Observe what happens

n the waves re:

8 Replace the straigh
‘completely covered by
rest of the tank

9 Observe v

10 Remov
them,
pens when the waves reach the gap and record your observations on Figure 114,

and record your observations on Figure

e 116

t happens and record your

General Properties of Waves

14 @ Change the sp

observations on Figure

Procedure

This lists a series of steps for
the practical. Read through
the procedure in full at
least once before you start,
taking particular note of
any warnings and safety
guidance. Do not start work
until you are confident

that you have understood
everything.




Chapter 12
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This section requires you to record your
results, qualitative and/or quantitative.

Observations:

Rect asements in o 22
o  your measueme in b
ecord you

Table 122

Chapter 13
9. nclude
L siny lon the x5
e y-axis) agansts
nifon the
Analysis: . ontngpage 2258
e o the grid 01 t0€
the orign

ent of the gr20
ate the gradient @
o e

Analysis and Conclusion

Questions are provided to guide you through

calculations, drawing of graphs, etc. and help

you analyse your results in order to draw
conclusions.
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Evaluation

This section is included‘at the‘end

of most practicals. You will reflecton
the practical you have just performed
and identify improvements or things
you could have done differently.
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How to Use This Book

Laboratory Safety

Practical Skills Build-up
Section A: Measurement
Section B: Variables
Section C: Recording Evidence
Section D: Analysing Evidence
Section E: Evaluating Experiments

Section F: Planning an Investigation

The chapters below and the chapter numbering throughout match the chapters of the Student’s

Book. Not all chapters include practical elements. This isiindicated in the contents below.
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e I Measurement of

| | |
Physical Quantities
\,,

Skills

You will practise how to:
« follow a sequence of instructions to take various measurements;
e use a metre rule;

e Uuse a measuring cylinder.
S J

Theory:

In physics, it is very important that experimental results are reliable/so measurements must
be accurate.

Objective: To become familiar with simple laboratory.equipment and to take a variety of
measurements as accurately as possible

Materials:

The materials will be arranged inaa ‘circus'ef experiments. Your teacher will tell you when to
move from one experiment to the next.

Part A Part B Part C Part D

» metrerule « <Mmetre rule o metrefule e measuring

« pendcil « length of string e tube cylinder
e_protractor e 2set squares e water
« felt-tipped pen e metal object

« thin string

Part.E Part F Part G

« metrerule « length of wire « 10 coins

o 2set squares e metre rule e metre rule

e 2wooden strips  « pencil

 5identical

marbles

Measurement of Physical Quantities —



Chapter 1

Part A:
Procedure:
1 Place the metre rule flat on the bench, with the scale at the top.

2 Place the pencil against the scale, with the flat end (A) on the 1.5 cm mark, as shown in Figure 1.1.
A B

Figure 1.1

3 Record the position of the other end of the pencil (B). Make sure your eye is directly.above the point being measured.

Observations:

o Record the measured position of B:

Analysis:

a Calculate the length of the pencil.

length'= cm

Evaluation:

9 Explain why it would have been bettérto align the flat end.of the pendil with the @/cm point on the ruler.

Measurement of Physical Quantities



Chapter 1

Part B: protractor

Procedure:

You need to find the arc length (the distance around the curved part) of a T oo 99 a7 /3
protractor, from 0° to 180°, but the only measuring instrument you have is a

metre rule.

string

1 Use the felt-tipped pen to make a mark on the piece of string, close to one end.

2 Place the string against the curved edge of the protractor, so the pen mark is
aligned with the 0° point.

3 Use the string to follow the curve and make another pen mark level with the

180° point on the protractor, as shown in Figure 1.2. marks
: Figure 1.2
4 Use the metre rule to measure the distance between the two marks on
the string.
Observations:

o Record the length of the curved edge (arc):

cm = m

Analysis:

a If the protractor was a complete circle, how would youl'find the circumference fromithe length you have measured?

9 Calculate the circumference, based on your answer to question 2.

circumference = cm = m

Evaluation:

Explain why using string helped you to take an accurate measurement.

Measurement of Physical Quantities



Chapter 1

PartC:

Procedure:

You need to find the outer diameter of a tube.

1 Place the metre rule flat on the bench, with the scale at the top.
2 Place the tube against the scale, standing upright on one end.

3 Place the two set squares against the outer edges of the tube, as shown in Figure 1.3. Make sure they are touchingthe tube
and aligned with the metre rule as shown.

set squares

< o o o < ~N oo o of ~ (N
<<<<<< wn w1 wnf O W O | O Y
156 5 A A

metre rule

Figure 1.3

4 Record the readings where the set squares touch theimetre rule, marked X'and Y in Figure 1.3.

5 Repeat steps 2-4 twice more, rotating the'tube a quarter-tdrn each time.

Observations:

o Record your results in Table T1.

Table 1.1

Reading X/ cm ReadingY /cm Diameter of tube / cm

n Measurement of Physical Quantities



Chapter 1

Evaluation:

) Suggest a reason for repeating your measurements.

B Describe a method that could be used to calculate the average value for the diameter from your results.

0 Calculate the average diameter of the tube.

diameter = cm

B Explain the purpose of the two set squares.

Measurement of Physical Quantities —



Chapter 1

Part D:

Procedure:

You need to use a measuring cylinder to measure the volume of water and find the volume of a piece of metal.

1 Add water to the measuring cylinder until it is approximately half full.
2 Position your eye so it is level with the bottom of the meniscus, as shown . 0
. meniscus —
in Figure 1.4. —
3 Read the volume of water in the measuring cylinder. Record this value in Table 1.2. =
4 Tie alength of thin string around the metal object. %/ _________
5 Carefully lower the metal object into the water, taking care not to splash. Make sure —
the object is completely covered by the water. — 30
eye level —
6 Read the new volume of water in the measuring cylinder (the volume of the water, —
and the metal object). Record this value in Table 1.2. — 20
7 Carefully remove the metal object and repeat steps 5-6 twice more. —
Figure 1.4
Observations:
n Record your results in Table 1.2.
Table 1.2
Volume of water / cm? Volume of water + object / cm?®
1
2
3
Analysis:
a How will you calculate the Volume of the object2Notethat timl'=1cm’.
B Calculate an average value for the volume of the object.
volume of object = cm?

Evaluation:

n Explain why you must level your eye with the bottom of the meniscus when taking your readings.

B Why is it important that the string tied to the metal object is thin?

_ Measurement of Physical Quantities



Chapter 1

Part E:

Procedure:

You need to measure the diameter of a marble.

1 Place one marble on top of a metre rule and try to measure its diameter.

2 Place the metre rule on the top of the bench and lay 5 identical marbles side by side and in contact withreach other on top
of the rule, as in Figure 1.5 below. Use the two wooden strips to stop the marbles moving.

marbles
set square

T |

(CX L) -

| / distance of 5 diameters |

wooden strips metre rule
Figure 1.5

3 Use the two set squares to measure the distance of 5 diameters:

Observations:

o Record your measurement of the diameter of a single marble from'step 1in.the procedure.

diameter................... cm
9 Record your measurement of 5 diameters. Sdiameters .................. cm
Analysis:
B How would you calculate an average Value for the diameterof.one marble?
O Use your results tcalculate anaverage value for the diameter of thelmarble.
diameter = cm

B Compare this calculated value for the diameter of the marble with the measurement you took in step 1above. Explain any
differences you notice.

Evaluation:

G Why is it important for the marbles to be in contact with each other?

Measurement of Physical Quantities



Chapter 1

Part F:
Procedure:
You need to measure the diameter of a wire.

1 Wrap the wire tightly around the pencil until you have 10 turns. Make sure the turns touch each other but do net overlap,
as shown in Figure 1.6.

d
pencil
-
-
wire
Figure 1.6
2 Use the metre rule to measure the distance d, in cm. Record this readingdn Table 1.3.
3 Calculate the diameter of the wire in mm.
4 Repeat steps 1-3 with 15 turns, and then with 20 turns.
5 Record your results in Table 1.3.
Observations:
o Record your observations in Table 13.
Table 1.3
Turns d/cm Diameter / mm

10

15

20
Analysis:
9 How would you calculate an average value forthe diameter of the wire?
9 Use your results to calculate an average value for the diameter of the wire.

diameter = mm

Evaluation:

n Why is it important that the turns of wire are close together (touching) but do not overlap?

_ Measurement of Physical Quantities



Chapter 1

Part G:
Procedure:

You need to measure the thickness of a coin.

1 Make a neat stack of 10 coins, as shown in Figure 1.7. /EO
_ﬁg Eﬂ_

2 Use the metre rule to measure the height of the stack of L« g

coins and record your result. Make sure the zero mark . ;_
on the rule is level with the bottom of the stack of coins. - -
|~ 4
I
Lo S
L o 4
L oo 2
- o
Lo 2
I in Q-
< =
I -
. -
L o
/
Vs
Figure 1.7

Observations:

o Record the height of 10 coins: cm

Analysis:

9 Use your measurement for the height.of 10 coins to calculate the thickness.of one coin.

thickness of one‘coin = cmn = mm

© Why canityou Use a metre rule to accurately measure the thickness of one coin? Justify your answer by referring
to yourresults.

Measurement of Physical Quantities -



Chapter 1

.

Skills

You will practise how to:

« follow a sequence of instructions to investigate the relationship between the
period of a pendulum and its length;

o Uuse a stopwatch;

« plot a graph of time period T against length /;

« plot a graph of T2 against /;

» make a valid conclusion from experimental results.

Theory:

A

pendulum is a heavy weight, called a bob, attached to a rod or string. The othereend

of the string is attached to a fixed point. When the pendulum bob is pulledta one side
and then released, it swings back and forth at the end of the string. Onesoscillation of
a pendulum is a complete swing, i.e. from one side to the other and then backto the
starting position. The time period of a pendulum, T, is the time taken for ané

complete oscillation.

Objective: To vary the length / of a pendulum, measure the time period T for vafious
lengths, and find the relationship between Tand /

Materials:

pendulum

split cork

retort stand and clamp
metre rule

stopwatch

Measurement of Physical Quantities



Chapter 1

Procedure:

1

Thread the string of the pendulum through the split cork, then clamp the cork so the pendulum hangs freely
as shown in Figure 1.8.

split cork

thread
pendulum
metre rule
) -
retort stand and clamp ®--1-35--- stopwatch
bob
Figure 1.8

2 Use the metre rule to measure the length of the pendulum, from the bottom of the.cork'to the centre of the pendulum

bob. Record this length in Table 1.4.
3 Pullthe pendulum bob to the side so it makes.an angle of about 20%from the vertical. Release the bob.and let it swing

to and fro (oscillate).
4 After a few oscillations, start the stopwatch as the bob passesthrough the lowest point.

% Using a piece of chalk place dvertical mark on the bench behind the pendulum when it isat rest. This will

help to ensure that you alwaystime the-swings fromthe samepoint.

5 Count the oscillations, remembering the bob will passithrough the lowest. point twice in each complete oscillation.

After 20 oscillations, stop'thestopwatch and récordithe time t,.
6 Repeat steps 3-5 and record the time t,.
7 Repeat steps 1=6 five more times, forfive more different lengths. Record your results in Table 1.4.
8 For each léngthy calculate the average time for 20 oscillations, the time period T, and the time period squared, T2
Observations:

o Record your measured and calculated values in Table 1.4.

Table 1.4
Time for 20 Time for 20 Average
Length//m oscillations oscillations time for 20 Period T/ s T?/s?
t/s t,/s oscillations / s

Measurement of Physical Quantities



Chapter 1

Analysis:

a Plot a graph of T (on the y-axis) against / (on the x-axis). Include the origin.

|
I

9 Draw a i est fit through your plotted points.

ou observe about your graph?

B Use your graph to determine the length of pendulum that would give a time period of 1.0 s. Show clearly on the graph
how you obtained the necessary information.

length of pendulum = m

Measurement of Physical Quantities



Chapter 1

G Plot a graph of T2 (on the y-axis) against / (on the x-axis). Include the origin.

Draw a line of be ur plotted points.
B What can y: erv, t your
o . i
t do your observations from question 8 tell you about the relationship between T2 and I?

Evaluation:

@ What steps have you taken to ensure your readings are accurate?

Measurement of Physical Quantities



Chapter 1

Exam-style question:

her results.

o A student is investigating the oscillations of a pendulum. The apparatus is shown in Figure 1.9. The graph shows

T2/s2

fixed support

(@) Using the graph, determine the length / of'a pendulum.that has a period T= 10's. Show clearly on the graph how

'
K
HE

54

1
'

h [}
A \
1

1

| 1

h [}

1

1
1
1
1

1
1
'
1

]
1
1
1
1

N &
f I-'—I
AREEEN, & o

1.201/m

one complete
F
\

oscillation

Figure 1.9

you obtained the information.

020 okon

(3]

l:

(b) To calculate the period, the student measured the time for 20 osCillations. She believed this would give her a more
[2]

accurate value for T
Was she correct in this belief? Explain‘your answer.

[1]

(c). "Another student would like to investigate how changing the mass of the pendulum bob might affect the period.

(1]

(i) How many masses should he try?

(ii) What range of masses should he use?

Measurement of Physical Quantities
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