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O Level Physics Syllabus Content for CAIE 2019-22 Exams 

CHAPTER 1: 
PHYSICAL QUANTITIES, UNITS AND MEASUREMENT 

 

 
 

 
 

 
 

Syllabus Content  
 

1.1 Scalars and vectors 
1.2 Measurement techniques 
1.3 Units and symbols 
 
Learning outcomes 
Candidates should be able to: 
a) Define the terms scalar and vector. 
b) Determine the resultant of two vectors 

by a graphical method. 
c) List the vectors and scalars from 

distance, displacement, length, speed, 
velocity, time, acceleration, mass and 
force. 

d) Describe how to measure a variety of 
lengths with appropriate accuracy using 
tapes, rules, micrometers and calipers. 
(The use of a vernier scale is not 
required.) 

e) Describe how to measure a variety of 
time intervals using clocks and 
stopwatches. 

f) Recognise and use the conventions and 
symbols contained in ‘Signs, Symbols and 
Systematics’, 

 
 
 

ABDUL HAKEEM 
0300-4810136 

O / AS & A Level Physics  

 

  

Airport Road | Johar Town | Bahria Town 5



Chapter 1: Physical Quantities, Units & Vectors  

  ABDUL HAKEEM 03004810136 

Physical Quantities, Units and Measurement 
 
Basic Units: 
In Physics, all physical quantities are usually measured in the “International System of 
Units”, known as the SI units. 

 The “basic” quantities used in physics are: 
1. Length: measures in meters (m). 
2. Mass   : measured in kilograms (kg). 
3. Time   :  measured in seconds (s). 

Some prefixes are used with the units to indicate a fraction of the unit or a multiple of the 
unit. Here are some important prefixes used in this course,    

Prefixes Notation Prefixes Notation 
deci (d) = 10-1 kilo (k) = 103 

centi (c) = 10-2 micro (µ) = 10-6 

mili (m) = 10-3 mega (M) = 106 

Measurements  
For accuracy, a measurement is usually repeated several times, then the average value is 
obtained, 

1. Measuring Lengths 
A short distance or length is measured by a ruler, a longer distance is measured by a 
meter rule, very long distance (e.g. length of a hall or a game filed) are measured by 
using a long measuring tape or trundle wheel.  

  
 

Steps: 
1. Place the object very close to meter rule, (If you cannot do this, you may use a pointer). 
2. Owing to the thickness of the ruler, the eye must be placed vertically above the mark 

being read to avoid the error due to parallax. 
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3. Take two readings at both ends of the object and subtract to the two readings to get the 
length. 

4. Repeat the above steps several times and get the average value of the length. 

Notes: 
a. If a certain reading is found to be wrong, exclude it; or repeat the same measurement 

once again. 
b. Many instruments which have a pointer moving above a scale are liable to parallax 

errors if the eye is not placed vertically above the pointer. Good instruments have a 
plane mirror under the scale. Parallax error is avoided if the eye is positioned so that the 
pointer exactly covers its own image in the mirror. 

c. Parallax is the apparent relative motion of two objects owing to the movement of the 
observer. 

Remarks: 

2. To measure the diameter of a sphere or a cylinder, place it between two vertical 
parallel blocks and take the difference between the two readings at its two ends. 

3. If the system is not stable so you cannot place a ruler on it, one can use the dividers 
such that if two pins are exactly at the two ends of the distance to be measured, 
then place the dividers on a rule to find the required length. 
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direction to the two walls. 
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4. To measure the diameter of a wire, a bead, or a small ball bearing, one should 
arrange a row of a large number of them and measured the total length. Now, divide 
this length by the number of beads (to turns) to get the desired diameter. 

5. Think how to get the thickness of a paper of your textbook.  
 

2. Measuring Volumes: 
(a) Volumes of Liquids: 
The volume of a liquid is usually measured by a 
measuring cylinder. When measuring the volume by a 
cylinder, one should notice these precautions: 
1. The Cylinder must be placed on a horizontal bench, 

otherwise error may arise due to titling. 
2. Take the reading at the bottom of the meniscus or 

curved surface of the liquid. (mercury is an 
exceptional case, one reads at the top of the 
mercury’s meniscus). 

3. The line of eye sight should be perpendicular to the 
scale to avoid the error due to parallax.  

(*) Small volume of liquids can be measured accurately by 
using a pipette or a burette. 

(b) Volume of Regular solids: 
The volume of a regular solid can be calculated by measuring dimensions and using 
the suitable formula. 
For a rectangular block:  Volume    = length x width x height 

 For a sphere of radius “r”:  Volume = πr3 

 For cylinder of radius “r” & height “h” Volume =2πr h 
(c) Volume of Irregular solids:  
The volume of solids of an irregular shape can be 
determined by immersing it in a liquid as follows: 
1. Measure the volume (v1) of a certain amount of 

a liquid by a measuring cylinder. 
2. Tie the solids body by a fine thread and immerse 

it gently in the liquid, then get another reading 
for the volume (v2) of the liquid plus the solids 
body. 

3. The volume of the solids body equals (v2-v1) 
Remarks: 
i. When measuring the volume of small particles containing air spaces (e.g. some 

particles), the measured volume is greater than the true volume of the particles only. 
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O Level Physics Syllabus Content for CAIE 2019-22 Exams 

CHAPTER 2: 
KINEMATICS 

 

 
 

 

Syllabus Content  
2.1 Speed, velocity and acceleration 
2.2 Graphical analysis of motion 
2.3 Free-fall 
Learning outcomes 
Candidates should be able to: 
a) State what is meant by speed and 

velocity. 
b) Recall and use average speed = distance 

travelled/time taken. 
c) State what is meant by uniform 

acceleration and recall and use 
acceleration = change in velocity/time 
taken. 

d) Discuss non-uniform acceleration. 
e) Recall that deceleration is a negative 

acceleration.  
f) *Plot and *interpret speed-time and 

distance-time graphs.  
g) *Recognize from the shape of a speed-

time graph when a body is  
1. At rest 
2. Moving with uniform speed 
3. Moving with uniform acceleration  
4. Moving with non-uniform 

acceleration 
h) Calculate the area under a speed-time 

graph to determine the distance 
travelled for motion with uniform speed 
or uniform acceleration. 

i) State that the acceleration of free-fall for 
a body near to the Earth is constant and 
is approximately 10 m /s2 

j) Describe qualitatively the motion of 
bodies with constant weight falling with 
and without air resistance (including 
reference to terminal velocity). 
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KINEMATICS  
 
Displacement 
“Displacement is the distance move in a given direction”. 
Displacement is vector measured in meters. 

 
 
The displacement-time graph represents the motion of a car from a reference point. During 
the sections ab and bc, the displacement is increasing with time which indicates that car is 
moving away. 
During the section ed, the displacement is constant6 which means that the car is at rest. 
During de, the displacement is decreasing with time which indicates that the car is returning 
back. 
The slope or gradient of the displacement-time graph at any moment gives the value of the 
velocity at that moment. 

Note that: 
1. The velocity during section ab is higher than the velocity during be, because the slope of 

ab is higher than slope of bc. 
2. The slope of section de is negative because the car is moving back in opposite direction 

and has a negative velocity. 
 

Speed, velocity and acceleration 
Speed 
“Distance covered per unit time is called speed” 
If a car travels 300 km from Lahore to Islamabad in five hours, its average speed is 300 km/5 
h = 60 km/h. The speedometer would certainly not read 60 km/h for the whole journey but 
might vary considerably from this value. That is why we state the average speed. If a car 
could travel at a constant speed of 60 km/h for five hours, the distance covered would still 
be 300 km. It is always true that 
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To find the actual speed at any instant we would need to 
know the distance moved in a very short interval of time. 
This can be done by multi flash photography. In Figure the 
golfer is photographed while a flashing lamp illuminates him 
100 times a second. The speed of the club-head as it hits the 
ball is about 200 km/h. 
 
 
Velocity 
“Velocity is the displacement moved per unit time” 
OR 
“Velocity is the rate of change of displacement with time”. 

Speed is the distance travelled in unit time; velocity is the distance travelled in unit time in 
a stated direction. If two trains travel due north at 20 m/s, they have the same speed of 20 
m/s and the same velocity of 20 m/s due north. If one travels north and the other south, 
their speeds are the same but not their velocities since their directions of motion are 
different. Speed is a scalar quantity and velocity a vector quantity. 

 

 
If the displacement is denoted by s, and the time denoted by t, then the velocity, v, is given 

by:   

Averaged Speed 
Usually, we are interested to measure the average speed in two cases: 
(a) For a whole journey, where 

V (Average) =  

(b) For one stage of a trip, where is the initial velocity and  v is the velocity reached in this 
stage, thus. 

V(Average)=  

For a steady increase of velocity from 20m/s to 50m/s in 5s. 

Acceleration =  

Acceleration is also a vector and both its magnitude and direction should be stated. However, at 
present we will consider only motion in a straight line and so the magnitude of the velocity will equal 
the speed, and the magnitude of the acceleration will equal the change of speed in unit time. 
The speeds of a car accelerating on a straight road are shown below. 
Time /s 0 1 2 3 4 5 6 
Speed m/s 0 5 10 15 20 25 30 

 
The speed increases by 5 m/s every second and the acceleration of 5 m/s2 is said to be uniform. 
Acceleration is positive if the velocity increases and negative if it decreases. A negative acceleration 
is also called a deceleration or retardation. 
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O Level Physics Syllabus Content for CAIE 2019-22 Exams 

CHAPTER 3: 
DYNAMICS  

 
 
 

 
 

 

 

Syllabus Content  
 
3.1 Balanced and unbalanced forces 
3.2 Friction 
3.3 Circular motion 
 
Learning outcomes 
Candidates should be able to: 
a) State Newton’s third law. 
b) Describe the effect of balanced and 

unbalanced forces on a body. 
c) Describe the ways in which a force 

may change the motion of a body. 
d) Recall and use the equation force = 

mass × acceleration. 
e) Explain that friction is a force that 

impedes motion and produces 
heating. 

f) discuss the effect of friction on the 
motion of a vehicle in the context of 
tyre surface, road conditions 

g) (Including skidding), braking force, 
braking distance, thinking distance 
and stopping distance. 

h) Describe qualitatively motion in a 
circular path due to a constant 
perpendicular force, including 
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DYNAMICS 

A  Force is that which changes a body’s state of rest or of uniform motion in straight line. 
A Force denotes a “push” or a “pull”. 
A Force causes a body to accelerate. 
When an unbalanced force F acts on a body 
of mass “m” , it causes the body to accelerate 
with an acceleration “a”. The acceleration 
produced is directly proportional to the 
applied force, and inversely proportional too 
mass of the body. 

Fαa and  Or F= ma 

Where ‘m’ is the constant mass of the body 

• “a” is directly proportional to the force  

• ‘a’ is inversely proportional to the mass 
 
 

 

 
 
When the mass is measured in (kg), and the acceleration measured in ( m / s2), the force 
unit is the Newton (N). 
Definition:  
One Newton is the force which gives a mass of 
one kg acceleration of 1m/s2.  
Force is measured in the laboratory by using a 
spring balance / Newton meter / dynamo 
meter as shown. 
Where m is the constant mass of the body 

• “a”is directly proportional to the force 

• “a’ is inversely proportional to the mass 
When the mass is measured in (kg), and the 
acceleration measured in (m / s2), the force 
unit is the Newton (N). 
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Types of Forces 
1. Gravitational Force: 
It is mutually attractive force between any 
two masses in the universe. Force of gravity 
increases as the two masses increase, but it 
decreases as the distance between them 
increases. 
The weight of body is the gravitational force 
by which pulls the body towards its center. 
The weight of a body is a pulling force measured in Newton. 
W = m .g 
M is the mass (in kg) & g is the acceleration due to gravity (in m/s2) 
• The acceleration due to gravity “g” is constant for all bodies failing near the earth’s 

surface; its value is about 10 m/s2.  

• The force of gravity per kilogram is 10 N /kg which is called the earth gravitational field. 

Variations in “g”: 
Although the mass of a body is always constant yet its weight may change due to the 
variations occurring in the value of “g” 

i. The acceleration due to gravity “g” equals 10m /s2 near the surface earth; but at very 
high altitudes above the earth the value of “g” decrease gradually. 

ii. Different planets have different masses; the value of “g” is different at each planet. 
Because the mass of the moon is smaller than that of earth. 
a. g = 1.67 m/s2 on the moon (about 1/6 its value on earth). 
b. A 60kg person weighs 600 N on the earth; if the travels to the moon, his weight 

would be  
   W = mg = 60 x 1.67 = 100N 

His weight is reduced (due to smaller g) while his mass remains constant 

2. Force of Friction: 
Friction is an “opposing” force; it always acts in a direction opposite to the applied force, or 
opposite to motion. 
a. Friction between two solid surfaces as in 
the case of pushing a heavy box on the ground. 
Sometimes the box remains at rest because the 
opposing force, this is called “Static friction”. 
When the box is moving, the force of friction 
opposing the motion is called “Sliding friction”. 
The static friction is usually greater than the 
sliding friction (that is why it is harder to set in 
motion than to continue its motion). 
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CHAPTER 4: 
MASS, WIGHT AND DENSITY 

 

 
 

 
 

Syllabus Content  
 

4.1 Mass and weight 
4.2 Gravitational fields 
4.3 Density 
Learning outcomes 
Candidates should be able to: 
(a) State that mass is a measure of the 

amount of substance in a body. 
(b) State that the mass of a body resists 

change from its state of rest or motion. 
(c) State that a gravitational field is a region 

in which a mass experiences a force due 
to gravitational attraction. 

(d) Recall and use the equation weight = 
mass × gravitational field strength. 

(e) Explain that weights, and therefore 
masses, may be compared using a 
balance. 

(f) Describe how to measure mass and 
weight by using appropriate balances. 

(g) Describe how to use a measuring cylinder 
to measure the volume of a liquid or 
solid. 

(h) Describe how to determine the density of 
a liquid, of a regularly shaped solid and of 
an irregularly shaped solid which sinks in 
water (volume by displacement). 

(i) Define density and recall and use the 
formula density = mass/volume. 
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MASS, WEIGHT AND DENSITY  

Mass: 
Measure of amount of substance in a body is called mass. It is measured by balance and in 
Kilogram. Mass is a scalar physical quantity. 

Wight: 
It is a force with which centre of the earth attracts the body downward. It is measured by 
Newton meter and in unit Newton. It is vector physical quantity. 

Comparison Chart 

Basis for 
Comparison 

Mass Weight 

Meaning Mass refers to the quantity of 
matter contained in a body. 

Weight implies the force acted upon 
the object due to the pull of gravity. 

What is it? It is the measure of inertia. It is the measure of force. 

Location It remains same, irrespective of 
the location. 

It varies as per the location. 

Physical Quantity Scalar Quantity Vector Quantity 

Zero It can never be zero. When no gravity acts upon the body, 
it can be zero. 

SI unit Kilogram Newton 

Measurement Ordinary balance is used in 
measurement. 

Spring balance is used in 
measurement. 

 

Key Differences between Mass and Weight 
The differences between mass and weight can be drawn clearly on the following grounds: 
1. The quantity of matter contained in a body is known as Mass. The force acted upon the 

object due to the pull of gravity, is called weight. 
2. Mass is defined as the measurement of inertia and inertia is the feature of a body that 

opposes, the change in its state. On the other hand, weight is the measurement of force; 
wherein force is the product of mass and acceleration due to gravity. 

3. While mass is the property of the object which remains same, throughout the universe. 
As against this, weight is that property of the substance that varies according to the 
location in the universe. 

4. Mass is a scalar expression that has magnitude only. Unlike weight is a vector measure, 
that has both magnitude and direction. 
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5. Mass of an object can never be zero, whereas the weight of an object can be zero, if the 
gravitational force is not applied on the body, such as space. 

6. The unit of measurement of mass is kilogram (Kg), gram (g) and milligram (mg). 
Conversely, the measurement unit of weight is Newton (N). 

7. The balance used in the measurement of mass is pan balance, lever balance, triple-beam 
balance and so on. On the contrary, spring balance or weighing machine are used to 
measure the weight. 

W = mg 
Density: 

 
Density of a substance is defined as the mass per unit volume of the substance. 
Density is measured in kg /m3  (org/cm3).Density of water = 1 g / cm3 
     = 1000 kg / m3 
Because the mass of a certain body always constant and its volume increase with the 
temperature rise, therefore the density of its substance decreases as the temperature rises. 
Exercises: 
1. Describe how to determine the density of a liquid. 
Answer: The density of a liquid is far easier to measure than that of a solid or gas. The 
volume of a solid can be difficult to obtain, while the mass of a gas can rarely be measured 
directly. You can, however, measure the volume and mass of a liquid directly and, for most 
applications, simultaneously. The most important parts of measuring the density of a liquid 
are ensuring you calibrate the scale properly and read the volume accurately.  
Place the volume-measuring container on the scale. Adjust the scale using manual 
adjustments or the scale's automatic "tare" function, so the scale reads "0" with the 
container on it. The container can be anything that has markings that allow volume 
measurement.  
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CHAPTER 5: 
TURNING EFFECT OF FORCES 
 
 

 

 

 

Syllabus Content  
 

5.1 Moments 
5.2 Centre of mass 
5.3 Stability 
 

Learning outcomes 
Candidates should be able to: 
(a) Describe the moment of a force in terms 

of its turning effect and relate this to 
everyday examples. 

(b) State the principle of moments for a 
body in equilibrium. 

(c) Define moment of a force and recall and 
use the formula moment = force × 
perpendicular distance from the pivot 
and the principle of moments. 

(d) Describe how to verify the principle of 
moments. 

(e) Describe how to determine the position 
of the centre of mass of a plane lamina. 

(f) Describe qualitatively the effect of the 
position of the centre of mass on the 
stability of simple objects. 
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TURNING EFFECT OF FORCES  

If a body is fixed at a certain point (called pivot or fulcrum), a force applied to the body 
cannot displace it, but rather it can turn it about the pivot. The turning effect of a force is 
called the moment of the force and it depends both on the size of force and its distance 
from the pivot. 
Thus the moment of a force about a point 
= force × perpendicular distance 
Moment =  F × dperp. 
Measured in N. m. 
The moment of the force is its turning effect 
on the body about a fixed point. Moment is 
the product of force and its perpendicular distance from the pivot. 
Clockwise moment is considered negative (-), and anticlockwise moment is considered 
positive (+). 

 
Conditions for Equilibrium: 
If a body is in equilibrium under the 
action of several parallel forces, it must 
satisfy two conditions: 
1. The sum of the forces in one direction 

must equal the sum of the forces in 
the opposite direction. 

2. The principle of moments must apply. 
It states that “the sum of 
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anticlockwise moments about any point is equal to the sum of the clockwise moments 
about that point”. 

In equilibrium, for a simple case we use that 

 
If there is no equilibrium, i.e., there is a resultant moment different from zero; the resultant 
moment produces rotation of the system. 

 
Example:  A uniform meter 
rule is pivoted at its center 
and is balanced under the 
forces shown. Find the 
force F and calculate the 
value of the force at the 
pivot. 
Solution: 
 Sum of clockwise moments = Sum of anticlockwise moments 
 (30 x 20) + (F x 40) = (20 x 50) 
   40 F = 1000 – 600  
        F = 10 N 
The force at the pivot  = 20 + 30 + 10 
    = 60N upwards 
Experiment: To verify the Principle of Moments: 
1. Support a meter rule with a hole drilled 

at its center on a string tied to rigid 
support. If the rule does not balance 
horizontally add a small piece of 
plasticize to the raised end to level it. 

2. Position a weight W1 tied to a loop of 
thread on the left of rule (to an accuracy 
of 1 mm). 

3. Hang a second weight W2 on the right of 
P and move its loop until the rule is balanced horizontally. 

4. Read and record the distances X1 and X2 from the meter rule itself. 
5. Move the weights W1 and W2 to other positions and record the results as before and 

repeat this several times. 
6. Calculate W1 X1  and W2 X2  (in N.cm) to show that they are numerically equal (within 

the limits of experimental error). 
 

 

F1 x d1 = F2 x d2 
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W1 
(N) 

X1 
(cm) 

W1 X1 
(N.cm) 

W2 
(N) 

X2 
(cm) 

W2 X2 
(N.cm) 

 
 
 
 

     

 

Centre of Gravity 
Centre of Gravity e.g., of a body is the point of 
application of the resultant force due to earth’s 
attraction. The weight of a body acts through its 
center of gravity. For a regular and uniform body, c.g. 
lies on its geometrical center. 
For an irregular sheet, it could be hanged together 
with a plumb line to determine the vertical direction. 
The intersection of few vertical lines (from different 
points of suspension) determines the center of gravity. 

  

 
Centre of gravity can also be located by balancing the sheet on a straight edge several 
directions. 
  

Airport Road | Johar Town | Bahria Town 46


	Chapter 1
	Chapter 2
	Chapter 3
	Stopping Distances
	Reaction Times
	Braking Distance

	Calculating Stopping Distances
	Braking Forces
	Example thinking distance calculation
	Example braking distance calculation
	Example stopping distance calculation
	Estimates Example - Higher



	Chapter 4
	Comparison Chart
	Key Differences between Mass and Weight

	Chapter 5
	Equilibrium
	Types of Equilibrium

	Chapter 6
	Chapter 7
	Chapter 8
	Renewable Sources:
	Advantages
	Disadvantages
	Non-Renewable Energy:
	Advantages:
	Disadvantages:


	Chapter 9
	What is Thermal Insulation of Buildings?
	Materials and Methods of Thermal Insulation of Buildings
	1. Slab or Block Insulation
	2. Blanket Insulation
	3. Loose Fill Insulation
	/4. Bat Insulating Materials
	5. Insulating Boards
	/6. Reflective Sheet Materials
	7. Lightweight Materials
	Other General Methods of Building Thermal Insulation
	8. By Providing Roof Shading
	9. By Proper Height of Ceiling
	10. Orientation of Building

	Chapter 10 Temperature
	Alcohol-in-glass thermometers
	Mercury-in-glass thermometers

	Chapter 11
	Chapter 12
	Chapter 13
	Echo:

	Chapter 14
	Chapter 15
	Chapter 16
	Applications:
	Cleaning:
	Detection of cracks:
	Echocardiography:
	Ultrasonography:
	Lithotripsy:
	Sonar:
	Echolocation:


	Chapter 17
	Application of Magnetic and Non-Magnetic Materials

	Chapter 18
	Chapter 19
	Chapter 20
	Chapter 21
	Chapter 22
	Chapter 23
	Chapter 24
	Chapter 25
	The Bistable Circuit
	The Astable Circuit

	Chapter 26-27
	Rules to Remember When Working With Radiation

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	4. formulae & Glossary.pdf
	Glossary
	All Physics Formula and Glossary.pdf
	CIE Physics 5054 Formulae and Glossary


	Blank Page
	Title 2019.pdf
	A Level Cataloge 3 Pages
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

	O Level Cataloge 3 Pages Final
	Page 1
	Page 2
	Page 3


	Blank Page
	Blank Page



