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AIMS OF LESSON This lesson aims to provide you with a revision of the following topics: 

• Kinds of forces 

• Force Diagrams and  Free body diagrams. 

• Resultant and Equilibrant. 

• Equilibrium of forces in one dimension 

• Different types of energy 

 

This lesson should provide you with a basic understanding of the 

above-mentioned topics as a foundation for Grade 11. You have 

covered this content in gr 10.  

 

At the end of this lesson you must be able to: 

• Define all the different type of forces. 

• Differentiate between a Force Diagram and a Free body 

diagram. 

• Draw a diagram to illustrate a Force Diagram and a Free 

body diagram. 

• Define Resultant and Equilibrant. 

• Identify when a system is in equilibrium.  

• Differentiate between Kinetic energy, Gravitational Potential 

Energy and Mechanical Energy. 

• Do calculations using the energy equations. 

INTRODUCTION Forces can either be a pull or push force. Whenever there is an 

interaction between two bodies, there is a force on each of the 

bodies. This interaction can be between bodies that are touching 

each other, or between bodies that are far apart.  

                                            
 

These forces can be diagramtically represented by the use of 

vectors because vectors are physical quantities that has magnitude 

and direction just as forces do. Therefore the greater the force the 

greater the size(length) of the vector. 

 



 

CONCEPTS 

AND SKILLS 

Kinds of forces 

 

Tension force( FT or T) 

Tension is a force acting on a string or rope 

 
 

Normal force( FN or N) 

Normal force is the perpendicular force exerted by 

a surfsce on an object that lies on that surface 

 
 

Force of gravity (Fg or w) 

Force of gravity is the force of attraction exerted by 

the earth on an object. The force of gravity is also 

known as weight,    Fg = mg 

It acts vertically downwards as in the diagram 

above. 

 

Frictional Force(Ff or f) 

Frictional force is the force parallel to the surface 

that opposes the motion of an object and acts in 

the direction opposite to the motion of the object. 

 Motion 

F                              Fa 

 

As you should know by now:,  

Mass : measured in kilograms(kg)  is an indication of 

the amount of matter the object consists of. 

( mass remains constant)  AND 

 

Weight : measured in Newtons(N) is the attractive 

force that the earth exerts on an object.  

( weight varies with a change in gravitational 

acceleration/pull) 

 

 

Can you? 

 

• Define all the 

different type of 

forces. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Force diagram and free body diagram 

Force diagram 

A force diagram is the representation of all the 

forces acting on an object drawn as arrows 

For example 

                         
 

Free body diagram 

In a free body diagram the object is replaced by a 

point with all the forces acting on it as arrows. 

For example 

 

 

 

 

 

 

 

 

 
 

 

Resultant and Equilibrant 

Resultant 

A resultant force are two or more forces as a single 

force which can produce the same effect as two or 

more forces.  
 

Let us consider the following example: 

 

Calculate the resultant force 

 

Answer:  

FR  = F1 + F2 

      = (+70 N ) + (+ 45 N)   

    = + 115 N 

    = 115 N to the right 
 

                          

 

Can You ?  

 

• Differentiate 

between a 

Force Diagram 

and a Free 

body diagram. 

 

• Draw a 

diagram to 

illustrate a 

Force Diagram 

and a Free 

body diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Can you? 

• Define 

Resultant and 

Equilibrant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

                      
Equilibrant 

Equilibrant is the force that has the same magnitude 

as the resultant but acts in the opposite direction. 

 

Let us consider the following example: 

Give the magnitude and direction of the equilibrant 

with a diagram that has a resultant of 14.1 N, 1350 

 

Answer:  

The Resultant force is 

given, so the equilbrant 

will be the SAME 

magnitude as the 

resultant force however 

in the OPPOSITE 

direction  

Equilibrant: 14.1 N , 3150 
 

                       
 

Equilibrium of forces in one dimension 

A body is in equilibrium when the resultant force is 

zero 

 

Note: 

These two obejcts are in equilibrium since the forces 

are balanced (Resultant force is zero). However the 

forces are not equal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Can you ? 

 

• Identify when a 

system is in 

equilibrium.  

 

 

 

 

 



 

ENERGY 

Types of Energy 

A.Gravitational potential energy 

Gravitational potential energy of an object is the 

energy it has because of its position from the 

surface of the earth.  

 

Fomula: Ep = mgh 

 

Where 

Ep  = gravitational potential energy in Joule(J) 

m   = mass in kilogram(kg) 

g    = gravitational acceleration(9.8 m.s-2) 

h    = height above zero energy level in metres(m) 

 

The suitcase has a 

mass of 1 kg 

 

 

At point A:  

The suitcase has 

gravitational potential 

energy( h = 2 m ) 

• Ep  = mgh 

Ep  = (1)(9.8)(2) 

Ep  = 19.6 J 

 

At point B:  

The suitcase does not 

have gravitational 

potential energy( h = 0 

m) 

• Ep  = mgh 

Ep  = (1)(9.8)(0) 

Ep  = 0 J 

 

B.Kinetic Energy 

Kinetic energy is the energy of an object due to its 

motion.  
 

Formula: Ek= ½ mv2 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

Where 

Ek  = Kinetic energy in Joule(J) 

m  = mass in kilogram(kg) 

v   = velocity in m.s-1 

 The suitcase has a 

mass of 1 kg 

 

At point A:  

The suitcase does not 

have kinetic energy. 

Ek  = ½ mv2 

Ek  = 0.5(1)(0)2 

Ek  = 0 J 

 

At point B: 

The suitcase does 

have kinetic energy. 

Ek  = ½ mv2 

Ek  = 0.5(1)(4)2 

Ek  = 8 J 

C. Mechanical Energy 

Mechanical energy is the sum of the gravitational 

potential energy and kinetic energy.  

 

Formula: EM  = Ep + Ek 

                EM   = mgh + ½ mv2 

 

The suitcase has a mass of 1 kg 

 

At point A:  

• EM   = Ep + Ek 

       = (1)(9.8)(1) + 0.5(1)(4)2 

       = 9.8 + 8 

        = 17.8 J 

 

  



 

ACTIVITIES/ 

ASSESSMENT 

Complete the following activity: 

 

1. A bullet, having a mass of 0,15 kg, is shot with a muzzle velocity 

of 960 m.s-1. Calculate the kinetic energy of the bullet.  

 

2. A brick with a mass of 1 kg is lifted to the top of a 4 m high roof. 

It slips off the roof and falls to the ground.  

2.1 Calculate the gravitational potential energy of the brick 

at the top of the roof. 

2.2 Calculate the speed with which the brick will hit the 

ground.  

 

3. Calculate the total mechanical energy for a ball of a mass 0.15 

kg which has a kinetic energy of 20 J and is 2 m above the 

ground.  

 

        
CONSOLIDATIO

N 
By now you should be able to define all the different type of forces 

represent them by  force- and free body diagrams. 

You should also have mastered the different types of energies and their  

associated calculations using the appropriate equations. 
VALUES Approach all calculations step by step to avoid unneccesary mistakes. 

Also take care to look out for yourself and others by wearing your mask 

and sanitizing your hands. 

 


