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How to take care of your books.

   Do’s
Please cover with plastic or paper. (old newspaper or magazines)1. 
Please make sure you have clean hands before you use your book.2. 
Always use a book marker do not fold the pages.3. 
If the book is damaged please repair it as quickly as possible.4. 
Be careful who you lend your schoolbook to.5. 
Please keep the book in a dry place.6. 
When you lose your book please report it immediately to your teacher.7. 

   Don’ts
Do not write on the book cover or inside pages.1. 
Do not cut pictures out of the book.2. 
Do not tear pages out of the book.3. 
Do not leave the book open and face down.4. 
Do not use pens, pencils or something thick as a book mark.5. 
Do not force your book into your schoolbag when it is full.6. 
Do not use your book as an umbrella for the sun or rain.7. 
Do not use your book as a seat. 8. 





FOREWORD

I am delighted to present to you this textbook, which is developed by the Ministry of General 
Education and Instruction based on the new South Sudan National Curriculum. The National 
Curriculum is a learner-centered curriculum that aims to meet the needs and aspirations 
of the new nation. In particular, it aims to develop (a) Good citizens; (b) successful lifelong 
learners; (c) creative, active and productive individuals; and (d) Environmentally responsible 
members of our society. This textbook, like many others, has been designed to contribute to 
achievement of these  noble aims. It has been revised thoroughly by our Subject Panels, is 
deemed to be fit for the purpose and has been recommended to me for approval. Therefore, 
I hereby grant my approval. This textbook shall be used to facilitate learning for learners in 
all schools of the Republic of South Sudan, except international schools, with effect from 4th 
February, 2019. 

I am deeply grateful to the  staff of the Ministry of General Education and Instruction, 
especially Mr Michael Lopuke Lotyam Longolio, the Undersecretary of the Ministry, the staff 
of the Curriculum Development Centre, under the supervision of Mr Omot Okony Olok, the 
Director General for Quality Assurance and Standards, the Subject Panelists, the Curriculum 
Foundation (UK), under the able leadership of Dr Brian Male, for providing professional 
guidance throughout the process of the development of National Curriculum and school 
textbooks for the Republic of South Sudan since 2013. I wish to thank UNICEF South Sudan 
for managing the project funded by the Global Partnership in Education so well and funding 
the development of the National Curriculum and the new textbooks. I am equally grateful 
for the support provided by Mr Tony Calderbank, the former Country Director of the British 
Council, South Sudan; Sir Richard Arden, Senior Education Advisor of DfID, South Sudan. I 
thank Longhorn and Mountain Top publishers in Kenya for working closely with the Ministry, 
the Subject Panels, UNICEF and the Curriculum Foundation UK to write the new textbooks. 
Finally, I thank the former Ministers of Education, Hon. Joseph Ukel Abango and Hon. Dr John 
Gai Nyuot Yoh, for supporting me, in my previous role as the Undersecretary of the Ministry, 
to lead the Technical Committee to develop and complete the consultations on the new 
National Curriculum Framework by 29 November 2013.

The Ministry of General Education and Instruction, Republic of South Sudan, is most grateful 
to all these key stakeholders for their overwhelming support to the design and development of 
this historic South Sudan National Curriculum. This historic reform in South Sudan’s education 
system is intended to benefit the people of South Sudan, especially the children and youth and 
the future generations. It shall enhance the quality of education in the country to promote 
peace, justice, liberty and prosperity for all. I urge all Teachers to put this textbook to good 
use. 

May God bless South Sudan. May He help our Teachers to  inspire, educate and transform the 
lives of all  the children and youth of South Sudan.

 

Deng Deng Hoc Yai, (Hon.)

Minister of General Education and Instruction, Republic of South Sudan
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Periodic MotionUNIT 1

Key inquiry question

Topics in the unit

Topic 1: Circular Motion
Topic 2: Simple Harmonic Motion

• How do we apply simple harmonic motion in our daily activities?

• Why does the acceleration of simple harmonics tend towards the centre?

• Why does water in a bucket being whirled in a vertical circle not get poured down?

• Why does a person running in a circular path tend to fall towards the center of the 
circle?

•	 Why	a	stone	being	whirled	in	a	circular	motion	fly	along	the	tangent	when	released?	

Skills

• Carry out practical investigations on uniform circular motion.
• Investigate types of forces, such as centripetal and centrifugal associated with 

whirling a tied object.
• Compare simple harmonic motion with uniform circular motion. 
• Investigate the free oscillation of a simple pendulum.
• Derive mathematical expressions that relate period, frequency and angular frequency.
• Investigate simple harmonic motion. 
• Compare simple harmonic motion with uniform circular motion. 

Attitude and value

• Appreciate the impact of momentum.

Learning outcomes

Knowledge and understanding

• Understand momentum, circular and harmonic motion.
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Introduction
You may have observed the following phenomena: 
1. An athlete running in a circular path leans inwards towards the centre.
2. A bucket of water is swung round in a circle without water spilling out.
3. As children play on a merry-go-round, the machine rotates fast making a circular 

motion.
These and many other similar effects are as a result of motion of bodies in a circular 
path. You will understand the physics behind these observations after going through this 
unit, where we shall consider the motion of particles describing a circular path either in 
a horizontal or vertical circle.

1.1 Illustrating circular motion
The following activities 1.1 to 1.3 illustrate some cases of circular motion.

Activities 1.1:  Motion of drops of water on a rotating umbrella

Work as a whole class activity.
Materials
• An umbrella    • Water

Steps
• Take an umbrella, wet its cloth with water. With the umbrella open and its handle 

horizontal, rotate the handle in a circular manner, as shown in Fig. 1.1. 

Circular motionTOPIC 1

Topic outline

• Illustrating circular motion
• Angular displacement and angular velocity
• Circular motion and centripetal force
• Centripetal acceleration
• Applications of circular motion
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Newton’s Law of GravitationUNIT 2

Key inquiry question

• Why do planets remain in their orbits while orbiting the sun?

• What are the names of some of the planets?

• How would the speed of satellite be affected when moving in higher orbits?

• How would you relate the orbiting of the planets around the sun to those of the 
electrons around the nucleus of an atom?

Skills

• Design investigations on escape velocity, gravitational acceleration. 
• Apply Kepler’s laws of gravitation, describe and derive mathematical formulae 

for the motion of planets. Graph variation of gravitational acceleration inside and 
outside the Earth surface.

Attitude and value

• Appreciate we are living on a moving planet.

Learning outcomes

Knowledge and understanding

• Understand Newton’s law of gravitation, the orbit of planet and satellites.

Topic in the unit

Topic 3: Newton’s Law of Gravitation
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Introduction
In unit one, we discussed in details about uniform circular motion. We learnt that an object 
moving in a circular path, experiences a centripetal force towards the centre of the path. 
We also, found out that the force is directly proportional to the mass of the object, square 
of its linear velocity and inversely proportional to radius. We also learnt in Secondary 3 
that the force of interaction of two charged bodies separated by a distance r, is given by 

 F = 
KQ1Q2

r2    (Coloumb’s law)

In this unit, we will study and investigate forces of interaction of two bodies separated 
by distance. Then, we will explain what make planets on the solar system not to fall,  
how scientists lanch satellites in the space and why some bodies e.g stars in the sky 
appear not moving. 

Fig. 3.1: The solar system

Newton’s Law of GravitationTOPIC 3

Topic outline

• Introduction
• Newton’s universal law of gravitation
• Kepler’s laws of planetary motion
• Applications of Newton's law of gravitation
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Wave reflection, refraction, 
interference and diffractionUNIT 3

Key inquiry question

• Why is it easier to see waves in still water than in running water?

• Why are waves important?

•	 Why	 do	 floating	 objects	 on	 surface	 of	 water	 move	 up	 and	 down	 as	 the	 wave	
propagate through?

Skills

•	 Design	investigations	on	wave	interference,	diffraction,	and	standing	waves
•	 Predict	what	might	happen
•	 Identify	and	control	variables
•	 Extract	information	about	wave	parameters	from	graphs	

Attitude and value

•	 Appreciate	the	importance	of	waves

Learning outcomes

Knowledge and understanding

•	 Use	understanding	of	waves	to	explain	wave	interaction,	interference	and	diffraction

Topic in the unit

Topic 4: Wave reflection, refraction, interference and diffraction
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Introduction
In	Secondary	2,	we	learnt	about	waves,	 their	charactersistics	including	wave	length,	
frequency,	 amplitude,	 and	 speed.	We	 also	 classified	waves	 into	mechanical	 and	
electromagnetic	waves.	In	this	topic,	we	will	discuss	the	following	properties	of	waves:	
refraction,	reflection,	superposition,	interactions,	diffraction	and	interference	properties	
of	waves.	We	will	use	an	equipment	called	a	ripple	tank	to	study	waves	in	a	laboratory.

4.1  The ripple tank, pulses and wave fronts

Activity 4.1:   Investigating the wave fronts in a ripple tank.

Work	as	a	whole	class.
Materials
•			The	ripple	tank.
•   Water
•			Paper	screen

Steps
1. Switch	on	the	motor	to	start	its	vibrations.
 Observe	the	wave	patterns	on	the	paper	screen.

Wave reflection, refraction, 
interference and diffractionTOPIC 4

Topic outline

• Ripple	tank	and	wavefronts
• Reflection	of	waves
• Refraction	of	waves
• Interference	of	waves
• Stationary waves
• Resonance
• Vibrating	air	columns
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Electric Fields and 
CapacitanceUNIT 4

Key inquiry question

• How do we relate electric force to electric potential?

•	 How	can	we	experience	the	presence	of	electric	field?

• Why is it advisable not to touch a person who is hit by thunder lightning?

Skills

•	 Design	investigations	on	electric	field	to	electric	potential,	electric	field,	flux	density	
and capacitance.

•	 Draw	electric	field	lines	between	two	like	and	unlike	charges	
• Carry out investigations to demonstrate and practice the connections of capacitors in 

series and in parallel
• Interpret results in terms of Coulomb’s law

Attitude and value

•	 Appreciate	the	importance	of	electric	fields

Learning outcomes

Knowledge and understanding

•	 Understand	 electric	 fields,	 capacitance,	 magnetic	 fields	 and	 electromagnetic	
induction

Topic in the unit

Topic 5: Electric Fields and Capacitance
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Introduction
Newton	proposed	that	a	gravitational	field	exists	around	the	earth	attracting	all	the	bodies	
towards	its	centre.	The	gravitational	field	is	the	region	or	space	where	a	mass	experiences	
a	force	towards	the	earth’s	centre.	Michael	Faraday	on	the	other	hand,	suggested	the	idea	
of	an	electric	field	around	a	charged	body.	An	American	scientist	Benjamin	Franklin,	after	
his	risky	experiments	with	kites	during	thunderstorm	weather,	proposed	that	lightning	
is	a	large	electric	spark	discharge	which	occurs	between	two	charged	clouds	or	between	
a charged cloud and the earth. He also proposed that a vertical insulated iron rod must 
be charged when a thunderstorm cloud passes over it. His ideas were used to develop 
lightning arrestors to protect tall buildings from the devastating effect of lightning. A 
Dutch	physicist	Pieter	Van	Musschenbroek	in	1746	gave	the	basic	idea	of	capacitors	
where charge can be stored.
In	this	chapter,	we	shall	study	some	of	the	details	of	the	electric	field,	field	pattern,		and	
charge distribution on conductors.

Electric Fields and 
CapacitanceTOPIC 5

Topic outline

• Introduction
• Electric	field	
• Electric	field	patterns
• Electric	field	strength
• Electric potential
• Charge distribution on conductor
• Capacitors
• Capacitance
• Application of electrodes
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Magnetic field and 
electromagnetic InductionUNIT 5

Key inquiry question

• How does Lenz’s law relate to conservation of energy?

•	 Why	does	a	current	carrying	conductor	generate	fields	around	it?

•	 How	does	an	emf	get	induced	in	a	moving	wire	that	cuts	magnetic	field?

• Why are transformers important in the transmissions of electricity?

Skills

• Design and carry out investigations on electromagnetic induction, induced current 
mutual induction 

•	 Apply	the	Biot-Savart	law	of	magnetic	fields
•	 Carry	out	practical	 investigations	on	generators,	 transformers,	 and	magnetic	field	

and magnetic induction,
• Interpret results in terms of laws of electromagnetic induction

Attitude and value

• Appreciate the need to conserve energy

Learning outcomes

Knowledge and understanding

•	 Understand	magnetic	fields	and	electromagnetic	induction

Topics in the unit

Topic 6: Magnetic effect of an electric current
Topic 7: Electromagnetic Induction
Topic 8: Electric Power Transmission and house Installation
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Introduction
In 1819, Oersted observed that a compass needle deflected when brought near a 
current-carrying conductor.  He also observed that direction on the compass needle 
depended on the relative position of the compass from the wire, and the direction of 
the current. 

From Oersted’s experiment, it was realised that there exists a relationship between 
an electric current and magnetism. In this topic we are going to study the magnetic 
effect of an electric current and some of its applications in technological development.

6.1  Magnetic field due to a straight current-carrying conductor 

Activity 6.1:    To investigate the magnetic field pattern due to a straight  
 current-carrying conductor

(Work in groups)

Materials
• An electric circuit

• Iron filings

• Cardboard

Magnetic effect of an 
electric currentTOPIC 6

Topic outline

• Relationship between electric current and magnetism.     
• The	direction	of	a	magnetic	field.
• Magnetic	field	due	to	a	current	carrying	solenoid.
• Simple electromagnet.
• Force	on	a	current-carrying	conductor	in	a	magnetic	field	(motor	effect).			
• Simple d.c electric motor.
• Projects: Construction of: 
 1. an electromagnet, 
 2. an electric motor
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Cathode Ray TubeUNIT 6

Key inquiry question

• Why cathode ray tube is evacuated?

•	 Why	use	florescence	screen	in	cathode	ray	tube?

•	 Why	cathode	rays	are	deflected	by	magnet?

Skills

•	 Investigate	the	characteristic	and	behaviour	of	an	electron	beam	and	how	it	can	be	
deflected	by	varying	magnetic	field	or	electric	field.

Attitude and value

•	 Appreciate	use	of	CRO.

Learning outcomes

Knowledge	and	understanding

•	 Understand	the	structure	and	function	of	cathode	ray	tube.

Topic in the unit

Topic 9: Cathode Ray Tube
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Introduction
Up	to	a	few	years	ago,	when	flat	screens	were	developed,	the	standard	in	most	display	
devices	like	televisions	and	desktop	computers,	cathode	ray	oscilloscope	has	been	used	
as	cathode	ray	tubes	to	display	images	on	the	screen.	But	what	exactly	happens	in	the	
cathode	ray	tube?	This	will	be	the	focus	of	our	study	in	this	topic.

9.1  Production of cathode rays

Activity 9.1:    To determine how cathode rays are produced

(Work	in	groups)
Materials
• Reference	sources

Steps
1. Do	research	from	reference	sources	on	cathode	rays.
2. Use	your	research	to	explain:
 (a) how	cathode	rays	are	produced.
 (b) the	purpose	of	extra	high	tension	(voltage)	in	a	cathode	ray	tube.
 (c) why	the	glass	tube	of	a	cathode	ray	tube	is	evacuated.	
3. Present	your	findings	to	the	rest	of	the	class.

Cathode Ray TubeTOPIC 9

Topic outline

• Production	of	cathode	rays
• Properties	of	cathode	rays
• Cathode	ray	oscilloscope	(C.R.O)
• Uses	of		cathode	ray	oscilloscope
• Television	tube
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Radioactivity and Nuclear 
EnergyUNIT 7

Key inquiry question

• Why are radioactive wastes hazardous?

• Why is nuclear energy not common in South Sudan?

Skills

• Write balanced nuclear equations.

Attitude and value

• Consider the moral issues of nuclear energy.

Learning outcomes

Knowledge and understanding

• Understand radioactivity and its use in providing nuclear energy.
• Explain the detection of radioactive emission.
• Describe the types of radiations emitted in natural radioactivity.
• Know the uses of radioactivity.

Topic in the unit
Topic 10: Radioactivity and Nuclear Energy
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Introduction to Radioactivity

We are already familiar with sources of energy such as sunlight, wind, hydroelectric 
power and geothermal power which have been in use for many years. 

In 1896, Henry Becquerel discovered another source of energy that takes place due 
to changes that takes place inside the nucleus of an atom. This process is known as 
radioactivity. In this unit, we will learn about the sources of radioactivity, its applications 
and dangers.

10.1	Definition	of	radioactivity

Experiments have shown that as the atomic number of elements increases, the number 
of neutrons also increase. Usually, the increase in the number of neutrons (N) is more 
than the increase in the number of protons (P).
Atoms whose ratio of N:P = 1:1 are said to be stable. Most of these are atoms of 
elements with atomic numbers between 1 and 20.
When the ratio N:P is much greater or much smaller than a certain range, then the atoms 
become unstable. The atoms disintegrate and emit some particles and/or radiations to 
become stable. This distergration is known as radioactive decay.

It is not yet understood what causes a particular atom to disintegrate at a particular 
moment. The disintegration is random and haphazard, and it is not possible to predict 

Radioactivity and Nuclear 
EnergyTOPIC 10

Topic outline

• Introduction to radioactivity
• Radioactivity decay
• Types of radiations emitted and their properties
• Detectors of radiation
• Equations to describe radioactive decay
• Natural and artificial radioactivity
























































































