
 

 
 

REVISION: NEWTON’S LAWS         25 MARCH 2014 

 
Lesson Description 

In this lesson we revise: 

 Newton’s 2
nd

 Law 

 Newton’s Law of Universal Gravitation 

 
Summary 

Newton’s 2nd Law  

Acceleration is the rate of change of velocity (   
  

  
 .                                            

The SI units of acceleration are m.s
-2

. Acceleration is a vector quantity.  

When an object speeds up in the positive direction, acceleration is positive. When an object slows 
down while moving in the positive direction, the acceleration is negative (opposite to the direction of 
motion.)  

Newton’s 2nd Law 

The acceleration of an object is in the direction of the resultant force acting on the object.  The 
acceleration is directly proportional to the resultant force and inversely proportional to mass of the 
object.  

As an equation:          

Where:   Fnet = resultant force (N) 

      m = mass (kg) 

      a = acceleration (m.s
-2

) 

Hints 

 Draw a sketch diagram of the situation and add in all forces and acceleration 

 Select and state which is the positive direction 

 Do not change the sign of the direction 

 Find the resultant force by adding forces or components of forces together 

Newton’s Law of Universal Gravitation 

Newton’s Law of Universal Gravitation 

The force of attraction between two objects is directly proportional to the product of their masses and 

inversely proportional to the square of the distance between their centres.  

As an equation:  

   
     

  
 

    Where: F = force of attraction (N) 

     G = Universal Gravitational constant = 6,67 x 10
-11

 N.m
2
.kg

-2
 

              = mass of objects (kg) 

     r = distance between their centres (m) 



 

 
 

 
Improve your Skills 

Newton’s 2nd Law 

Question 1 

A box with a mass of 60 kg is pulled along a rough floor by a boy exerting a force of 120N.  

 

 

a.) Draw a force diagram to show all the forces acting on the box. Label the forces  

b.) Calculate the magnitude of the frictional force caused by the floor if the acceleration of the 

box is 1,5 m.s
-2

 

Question 2 

A 10 N force is used to pull dynamics trolley A along a frictionless horizontal surface. Trolley A is 
attached by a light, non-elastic string to trolley B.  Trolley A has a mass of 1 kg and trolley B has a 
mass of 500g.    

 

 

 

a.) Calculate the acceleration of Trolley A 

b.) Calculate the tension (FT) in the string that joins Trolley A to Trolley B. 

Newton’s Law of Universal Gravitation 

Question 1 

The radius of the Earth is 6,4 x 10
8
m and its mass, M is 6,00 x 10

24
kg.  Use Newton’s Law of 

Universal Gravitation to calculate the acceleration of an object falling from the second floor of a 
building. Ignore the effect of air resistance. 

Question 2 

Calculate the magnitude of the force between a person with a mass of 100 kg and a person of mass 
75 kg if they are 0,5 m apart.  

Question 3 

The force between a man with a mass of 100 kg ,and the earth is 9800 N. If the mass of the earth is 
taken as 6,00x10

24
 kg, determine the radius of the earth in km 

Question 4 

An object has a mass of 48 kg. What gravitational force will this object experience if it is released from 
a height equal to twice the radius above the Earth? (The radius of the Earth is 6,4 x 10

8
m and its 

mass, M is 6,00 x 10
24

kg). 
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120N 

   0,5kg 
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