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Exam Layout

There are 5 topics on the Physics Course:
• Light & Sound (L & S)
• Electricity
• Modern Physics [Including Option 1: Particle
Physics
• Heat
• Mechanics
The Physics Paper
The paper is of 3 hours duration.
Date: Weds. 23 June 2021
Time: 9.30 am - 12.30 pm (3 hours)
Total marks: 400 marks.

6. Mixture: Ans. 8 out of 12 parts (7 marks each)
This question is mainly definitions and simple
problems. Do this question after Section A. On a
page write out parts (i) to (x) with spaces in
between each question. Do this question
throughout the exam by going back to it over and
over again.
7. Mechanics
8. L & S/Electricity/Heat

It is broken into 2 sections:
Section A (120 marks or 30% of the total):
Experimental Section
Answer 3 out of 5 questions (40 marks each)
1. Experiment
2. Experiment
3. Experiment
4. Experiment
5. Experiment

9. L & S/Electricity/Heat
10. L & S/Electricity/Heat
11. Modern Physics

There are 25 mandatory experiments. What you
need to know to do Section A:
[A] A labelled diagram of the experiment
[B] A knowledge of how it is carried out. They
will not ask you to describe the experiment
but they may ask you something about it.
Examples:
In S2 (Sonometer) you could be asked to
describe how you measured the frequency of
the wire.
In H3 (Fusion of ice) you may be asked to
describe how you measured the mass of ice.
[C] Draw a suitable graph or carry out a
calculation.
[D] Experimental Details: Errors and precautions.
Timing: Spend the first hour on Section A, no
more than 20 minutes per experiment.
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Section B (280 marks)
Answer 5 out of 9 questions (56 marks each)

12. Option: Answer either (a) or (b)
12. (a) Particle Physics
12. (b) Applied Electricity
13. STS
(STS = Science, Technology and Society)
The question contains 8 parts (7 marks each)
STS notes are supplied for each topic. Just read
through the STS sections a number of times so
you have a general knowledge of what is
described. On the paper you will be given a
paragraph and asked questions on it. Read the
paragraph carefully as many of the answers can
be worked out from the context of the
information provided.
14. Mixture: Answer any 2 of 4 parts (28 marks
each)
(a) Mechanics
(b) L & S/Electricity/Heat/Mod. Phy./Mechanics
(c) L & S/Electricity/Heat/Mod. Phy./Mechanics
(d) Mod. Phy
Timing: Spend 20-25 minutes on each question in
Section B.
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Using the Notes
Section A: Experiments

The Physics Experiment book shown on the right is the bible
of these experiments. This will be given to students who sign
up for the Physics classes. This book acts as a workbook and
will be used in our Physics classes as a method of studying
for Section A.
There is no reason why students who have prepared well
for Section A cannot achieve a H1 grade for this part of the
paper.
Experimental Analysis: On pages 2-4 of the Physics
Experiment Book a detailed analysis is given on exam
technique for Section A.

Section B: Theoretical Section
Definitions
Definition: The critical angle, C, is that angle of incidence for which the angle of
refraction is 90o.
Definitions occur throughout the notes as shown above. They form a substantial percentage of the
marks awarded.
•

You need to learn your definitions off by heart.

•

If you forget a definition or are not sure of it, then write down its equivalent formula if it exists.
If you write down the formula, make sure you write down the quantity that each letter in the
formula represents.

•

If you are unsure of the definition write down both the definition and the formula.

•

The formulae are in the Formulae and Tables Book. There is an alphabetical listing on page 65
telling you what each letter in the formula represents.
Example: Define Electric Field Intensity
Definition: Electric Field Intensity is the force per unit charge at a point in the field.
F
E=
q

E: Electric Field Intensity (N C-1)
F: Force (N)
q: Quantity of charge (C)

•

You can state many definitions by turning the formula into words in many cases, as in the
definition above for Electric Field Intensity.

•

Units: Definitions of units can be derived from the formulae.
Example: Define the Newton.
Use formula F = ma. (1 N  1 kg 1 m s 2 )
Definition: One Newton is that force which causes a body of mass 1 kg to undergo an acceleration
of 1 m s-2.
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Formulae
n=

sin i
sin r

Formulae and Tables Book:
Page 60 (Geometrical optics)

All the formulae are in the notes as shown above. If the formula appear in the Formula and Tables
Book the page number on which it appears is given.
Demonstrations
Demonstration of the interference of sound waves
Connect two identical loudspeakers to a signal generator. A person walking along the
line XY will hear the loudness of the sound increasing and decreasing corresponding to
an interference pattern. If one of the speakers is disconnected the effect disappears.
X
Signal Generator

Y

You can be asked to demonstrate experiments in Section B. These are not the mandatory experiments
that are examined in Section A.
Demonstrations are shown in the notes as above. Draw a labelled diagram of the experiment and a
short explanation.
Proofs
Proof of formula: n  d sin 
Consider the rays which emerge in a direction making an angle θ with the normal to the
grating. If the path differences between these
waves are whole number of wavelengths then
they will arrive in phase.

C
d

θ
θ

B

A

This occurs if CB  n. It can be seen that
CB
 sin   CB  CA sin   d sin 
CA
where d is the distance between the slits.
Therefore the necessary condition for a bright
fringe is: n  d sin 
Proofs or derivations appear in the notes as shown above.
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List of Proofs:
1. Light and Sound: Diffraction Grating formula (nl = dsinq)
2. Electricity: Resistors in series
3. Electricity: Resistors in parallel
4. Electricity: F = Bqv
5. Mechanics: Equations of linear motion [v  u  at , s  ut  12 at 2 , v 2  u 2  2as ]
6. Mechanics: F = ma
7. Mechanics: v = rw
GM
8. Mechanics: g = 2
R
9. Mechanics: T = 2π

r3
GM

STS
Soap Bubbles and Petrol Films - Colours
produced by Interference
The colours seen in soap bubbles or on a film of
petrol on water are due to interference of light
waves. When light falls on these surfaces, some
of the light is reflected from the film and some
from the surface of the water.
When light from each surface meets, interference
occurs. Different wavelengths are refracted at
different angles in the petrol. Depending on the
thickness of the film or the angle at which you
view it, different wavelengths interfere
constructively and hence that particular colour is
seen.

Petrol
Water

Science, Technology and Society (STS) is a part of the course that links theory to real-life, everyday
applications in Physics. STS notes are shown in the notes as above.
The STS boxes appear extensively in the notes. However, you just need to read through them and give
yourself a general knowledge of how your Physics course relates to everyday events.

Solutions

You will be provided with full solutions to every question in each section:
• Solutions to the Worked Examples in the Notes
• Solutions to the Numerical Problems at the end of each Chapter
• Solutions to Leaving Cert Questions

© The Academy

Page 5

Kieran Mills & Tony Kelly

Physics Guide

General Guidelines
• Key Phrases: Certain words and phrases like no parallax or percentage error are
needed to answer questions. These words and phrases should form part of and be
included in a proper sentence. Students should express their understanding of physics
concepts in language that is clear, concise and correct.
• Parts of a Question: The Physics paper has no numbered parts to its questions. As
a result, it is easy to omit a part to a question. Read through the question carefully
making sure you have answered every part.
• Examples vs. Applications: Do not mix up an example of something with giving an
application to something.
Give an example of the Doppler Effect: The red shift in wavelength as a star moves
away from you.
Give an application of the Doppler Effect: Speed gun
• How much should you write? Look at the marks awarded for a part to the question.
The marks are normally awarded in multiples of 3. Each correct part to the question
will be awarded 3 marks.
• Units: The final answer to a numerical problem should contain the units of your
answer if appropriate.
• Do not be too brief: Students should elaborate more in their answers. Examiners
have noted a tendency on the part of some candidates to give a minimum of detail in
their answers.
• Marking Scheme:
Penalties of three types are applied to candidates’ work as follows:
Slips - numerical slips S(-1)
Blunders - mathematical errors B(-3)
Misreading - if not serious M(-1)
Serious blunders or omissions or misreadings which oversimplifies the question will
be awarded the attempt mark only.
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Sample Leaving Cert Question 2003 (Question 4)
In an experiment to verify Joule’s law, a heating coil was placed in a fixed mass of water. The temperature rise ∆θ produced for different values of the current I passed through the coil was recorded. In
each case the current was allowed to flow for a fixed length of time.
The table shows the recorded data.
I/A

1.5

2.0

2.5

3.0

3.5

4.0

4.5

∆θ / oC

3.5

7.0

10.8

15.0

21.2

27.5

33.0

Describe, with the aid of a labelled diagram, how the apparatus was arranged in this experiment. (12)
Using the given data, draw a suitable graph on graph paper and explain how your graph verifies
(18)
Joule’s law.
Explain why the current was allowed to flow for a fixed length of time in each case.

(5)

Apart from using insulation, give one other way of reducing heat losses in the experiment.
Solution

(5)

Essentials: Know how to draw a simple labelled diagram of every experiment.
Diagram

Description
Rheostat

D.C.
Ammeter

A
Stirrer

An ammeter (3) connected in series
measures the current.

Digital
Thermometer

Lid
Calorimeter
Lagging
Heating Coil

Graph

The apparatus consists of a D.C
power source connected to a heating coil (3).

The heating coil is placed in water
in a calorimeter. A thermometer
in the water measures the temperature. (3)
A rheostat allows you to vary the
current. (3)

Essentials: Know the suitable graph that needs to be drawn for each
experiment. You need to know the quantities and units that go on to each axis
and the shape of the graph.
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In the Joule’s Law experiment the suitable graph is of I 2 against ∆θ. Copy the table of results putting in
an extra row for I 2. The graph is a straight line passing through the origin.
I/A

1.5

2.0

2.5

3.0

3.5

4.0

4.5

∆θ / oC

3.5

7.0

10.8

15.0

21.2

27.5

33.0

I 2 / A2

2.25

4.0

6.25

9.0

12.25

16.0

20.25

∆θ / oC

Graph
Label axes (3),

40
35

Mark in at least 6 correct
points (3),

30

Straight line graph (3),

25

Line of best fit (3).

20
15
10
5
5

10

15

20

25

30

35

I 2 / A2

The graph is a straight line that passes through the origin. (3)
This means that ∆θ is directly proportional to I 2 which is a statement of Joule’s Law (3)
The rise in temperature also depends on another variable, t, the time for which the current flows. All
other variables should be fixed so you can measure the effect of current on the rise in temperature. (5)
Errors and Precautions
Essentials: Know a numbers of experimental details including errors and
precautions for each experiment.
Heat loss can be reduced by:
polishing the calorimeter (reduces radiation losses) or
placing a cover on top of calorimeter (reduces convection losses) or
allow the current to flow for shorter time intervals or
start with cold water or
change the water for each run of the experiment. (5)
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Syllabus Checklist
Section
Light & Sound
Chapter 1. Waves
Chapter 2. Reflection
Chapter 3. Refraction
Chapter 4. Wave Nature of Light
Chapter 5. Wave Nature of Sound

Experiments

Tick when Completed

[Exp. L1]
[Exp. L2, 3, 4]
[Exp. L5]
[Exp. S1, 2, 3]

Electricity
Chapter 1. Charges
Chapter 2. Electric Fields
Chapter 3. Capacitance
Chapter 4. Electric Current
Chapter 5. Electromagnetism

[Exp. E1, 2, 3, 4, 5]

Modern Physics
Chapter 1. The Electron
Chapter 2. The Nucleus
Chapter 3. Particle Physics
Heat
Chapter 1. Measuring Temperature
Chapter 2. Quantity of Heat
Chapter 3. Transmission of Heat

[Exp. H1]
[Exp. H2, 3, 4]

Mechanics
Chapter 1. Horizontal Linear Motion
Chapter 2. Motion under Gravity
Chapter 3. Scalars and Vectors
Chapter 4. Momentum/Newton’s Laws
Chapter 5. Work, Energy & Power
Chapter 6. Circular Motion
Chapter 7. Moments
Chapter 8. Fluids at Rest
Chapter 9. Gravity
Chapter 10. Gravitational Circular Motion
Chapter 11. Simple Harmonic Motion
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[Exp. M1, 2]
[Exp. M5]
[Exp. M3, M4]

[Exp. M7]
[Exp. M6]

[Exp. M8]
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List of Experiments
Mechanics

M1.
M2.
M3.
M4.
M5.
M6.
M7.
M8.

Experiment to measure velocity
Experiment to measure acceleration
Experiment to verify Newton’s second law of motion
Experiment to verify the principle of conservation of momentum
Experiment to measure the acceleration due to gravity g by free fall
Experiment to verify Boyle’s law
Experiment to investigate the laws of equilibrium for a set of coplanar forces
Experiment to investigate the relationship between the period and length for a simple pendulum
and hence the calculation of g

Heat

H1.
H2.
H3.
H4.

Experiment to calibrate a thermometer using a mercury thermometer as standard
Experiment to measure the specific heat capacity of a solid and a liquid
Experiment to find the specific latent heat of fusion of ice
Experiment to find the specific latent heat of vaporisation of water

Sound

S1.
S2.
S3.

Experiment to measure the velocity of sound in air
Experiment to investigate the variation of the fundamental frequency of a stretched string with
length
Experiment to investigate the variation of the fundamental frequency of a stretched string with
tension

Light

L1.
L2.
L3.
L4.
L5.

Experiment to measure the focal length of a concave mirror
Experiment to verify Snell’s law of refraction and measure the refractive index of glass
Experiment to measure the refractive index of glass and a liquid by the method of real and
apparent depth
Experiment to measure the focal length of a convex lens
Experiment to measure the wavelength of light using a diffraction grating and a spectrometer

Electricity

E1.
E2.
E3.

E4.
E5.
		
		
		
		

Experiment to verify Joule’s heating law
Experiment to measure the resistivity of the material of a wire
Experiment to demonstrate the variation of the resistance of a metallic conductor with
temperature
Experiment to demonstrate the variation of the resistance of a thermistor with temperature
Experiment to investigate the variation of current I with potential difference V for
[A] a metallic conductor
[B] a filament bulb
[C] copper sulfate solution with copper electrodes
[D] a semiconductor diode
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