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Physics Revision Guide – Volume 1 
 
 

"Many people do not plan to fail, they just fail to plan!" 

 
 Develop a customized success plan 

 Create necessity in you to take action now 

 Boost your confidence in your revision 

 Impart revision techniques for accelerated results 

 Give you an A1 plan + A1 mindset  A1 Result 
 

Physical Quantities, Units and Measurement 
 
Scalars and vectors 
Measurement techniques 
Units and symbols 

Scalars are quantities which are fully described by a magnitude (or numerical value) alone. 

Vectors are quantities which are fully described by both a magnitude and a direction. 

Vectors are represented by arrows. The length of the arrow gives an indication of the magnitude of the 
vector and the direction of the arrow indicates the vector's direction.  

The process of adding two or more vectors is known as finding the RESULTANT of the vectors. The 
resultant of two or more vectors is the single vector that could replace those vectors and still have the 
same effect in terms of both magnitude and direction. 

When two or more vectors are acting in the same direction in the same straight line, the resultant vector is 
a vector in the same direction, with a magnitude equal to the sum of the magnitudes of the other vectors. 

When we are finding the resultant of two vectors acting perpendicular to each other, we can use 
Pythagoras' theorem and basic trigonometry to find the resultant vectors magnitude and direction.  

Micrometer and vernier calipers are used to measure length in mm and cm accuracy.  
For micrometers: Final reading = Sleeve Reading + (Thimble reading x least count)  
For vernier: Final reading = Main Scale Reading + (Vernier reading x least count) 

While measuring the time for one oscillation in simple pendulum, the number of oscillations must be taken 
into account. If the time for one oscillation is nearly one second or less than one second, the time for 20 
oscillations is preferably good.  

Measure the time for 20 oscillations and then divide it by 20. 
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Kinematics 
 

Speed, velocity and acceleration 
Graphical analysis of motion 
Free-fall 

Speed is a scalar quantity which refers to "how fast an object is moving. 
Speed is the rate at which an object covers the distance and is measured in m/s 
 
Velocity is a vector quantity which refers to "the rate at which an object changes its position and is measured in m/s 
 
The symbol of speed and velocity is v 
When evaluating the velocity of an object, one must keep track of direction. It would not be enough to say that an 
object has a velocity of 55 mi/hr. One must include direction information in order to fully describe the velocity of the 
object. 
 
Acceleration is a vector quantity which is defined as the rate at which an object changes its velocity and is measured 
in m/s2. An object is accelerating if it is changing its velocity. 
 
Sometimes an accelerating object will change its velocity by the same amount each second known as constant 
acceleration or uniform acceleration. 
 
An object with a constant acceleration should not be confused with an object with a constant velocity. 
 
An object with a constant velocity is not accelerating. 
 

 
 

 
 

If an object is slowing down, then its acceleration is in the opposite direction of its motion. 
 
The motion of an object can be represented graphically, which gives more information about various factors related 
to it. 
 
There are two different motion graphs namely distance-time graph or position-time graph and speed-time graph or 
velocity-time graph. 
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Distance-time graph or Position-time graph 
 
The gradient of the distance time graph gives the speed or velocity of the object 

  
Constant Velocity  Positive Velocity 
Positive Velocity  Changing Velocity (acceleration) 

 

  
Slow, Rightward(+)  Fast, Rightward(+) 
Constant Velocity  Constant Velocity 

 

  
Slow, Leftward(-)  Fast, Leftward(-) 
Constant Velocity  Constant Velocity 

  
Negative(-) Velocity  Leftward (-) Velocity 
Slow to Fast    Fast to Slow     
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Velocity-time graph or Speed-time graph 
 
The velocity vs. time graphs for the two types of motion - constant velocity and changing velocity (acceleration) - can 
be summarized as follows. 
 

  
Positive Velocity  Positive Velocity  
Zero Acceleration   Positive Acceleration   

 

 
 

 
 

 
 

 
The slope or the gradient of a velocity-time graph give the acceleration of the object 
 
The slope equation says that the slope of a line is found by determining the amount of rise of the line between any 
two points divided by the amount of run of the line between the same two points. A method for carrying out the 
calculation is 
 

 Pick two points on the line and determine their coordinates. 

 Determine the difference in y-coordinates for these two points (y2 – y1). 

 Determine the difference in x-coordinates for these two points (x2 – x1). 

 Divide the difference in y-coordinates by the difference in x-coordinates (y2 – y1) / (x2 – x1). 

 
The area bound by the line and the axes represents the displacement. 
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Free Fall 
 
A free-falling object is an object which is falling under the sole influence of gravity 
 

 Free-falling objects do not encounter air resistance. 

 All free-falling objects (on Earth) accelerate downwards at a rate of 9.8 m/s/s (often approximated as 10 m/s/s 
for back-of-the-envelope calculations) 

 
The constant velocity of a free falling object when the upward and downward forces are balanced is known 
as the terminal velocity. 
 
Dynamics 
 

Balanced and unbalanced forces 
Friction 
Circular motion 

Newton’s First law of motion 

An object at rest tends to stay at rest and an object in motion tends to stay in motion with the same speed and in the 

same direction unless acted upon by an unbalanced force. 

Inertia can be derived as follows 
 
 The resistance an object to a change from its state of rest or motion 
 Tendency of an object to resist changes in its velocity 
 Tendency of an object to resist acceleration 

 
The tendency of an object to resist changes in its state of motion varies with mass. Mass is that quantity which is 
solely dependent upon the inertia of an object. The more inertia which an object has, the more mass it has. A more 
massive object has a greater tendency to resist changes in its state of motion. 
 
Newton’s Second law of motion 
 
The second law states that the acceleration of an object is dependent upon two variables - the net force acting upon 
the object and the mass of the object. 
 
The rate of change of momentum is directly proportional to the applied force and acts in the same direction. 
 

F = ma 
 

 
Since these two forces are of equal magnitude and in opposite directions, they balance each other. The book is said 
to be at equilibrium. 
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The force of gravity pulling downward and the force of the table pushing upwards on the book are of equal 
magnitude and opposite directions. These two forces balance each other. Yet there is no force present to balance 
the force of friction. As the book moves to the right, friction acts to the left to slow the book down. There is an 
unbalanced force; and as such, the book changes its state of motion. 

 
Unbalanced forces cause accelerations. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
The process of determining the acceleration of an object demands that the mass and the net force are known. If 
mass (m) and net force (F) are known, then the acceleration is determined by use of the equation. 

 
Newton’s Third law of motion 

For every action, there is an equal and opposite reaction.  
 
The statement means that in every interaction, there is a pair of forces acting on the 
two interacting objects. The size of the forces on the first object equals the size of 
the force on the second object. 
 
Consider the flying motion of birds. A bird flies by use of its wings. The wings of a bird push air downwards. Since 
forces result from mutual interactions, the air must also be pushing the bird upwards. 

 
The friction force is the force exerted by a surface as an object moves across it or makes an effort to move across it. 
 
The air resistance is a special type of frictional force which acts upon objects as they travel through the air. The force 
of air resistance is often observed to oppose the motion of an object. 
 
An object moving in uniform circular motion is moving in a circle with a uniform or constant speed. The velocity 
vector is constant in magnitude but changing in direction. 
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An object moving in a circle at constant speed is indeed accelerating because the direction of the velocity vector is 
changing. 
 
Centripetal Force: 
 
The acceleration is directed towards the center of the circle and in accord with 
Newton's second law of motion; an object which experiences acceleration must also 
be experiencing a net force. The direction of the net force is in the same direction as 
the acceleration. So for an object moving in a circle, there must be an inward force 
acting upon it in order to cause its inward acceleration. This is referred as the 
centripetal force. 
 
Any object moving in a circle (or along a circular path) experiences a centripetal force, towards the center of the 
circle.  
 
As a car makes a turn, the force of friction acting upon the turned wheels of the 
car provides centripetal force required for circular motion.  
 
As the moon orbits the Earth, the force of gravity acting upon the moon provides 
the centripetal force required for circular motion. 
 

Mass, Weight and Density 
 

Mass and weight 
Gravitational fields 
Density 

Mass is the amount of matter an object has. We often use a triple-
balance beam to measure mass.  

A triple-beam balance gets its name because it has three beams that 
allow you to move known masses along the beam 

There are also many other types of balances. 

The weight of an object on earth depends on the force of attraction (gravity) between the object 

and earth. 

A spring balance or a Newton meter is used to measure the weight of an object. Weight is 

measured in Newtons. 

Weight = Mass × Gravity 

The mass per unit of volume of a substance is known as the density. The density of a material 

helps to distinguish it from other materials. Since mass is usually expressed in grams and volume in cubic 

centimeters, density is expressed in grams/cubic centimeter. 

The SI unit of density is kg/m3 and practical unit is g/cm3. The symbol of density is known as rho – ρ 


