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Mass and weight are different quantities.  Mass is defined as the amount of matter in a 

body, it is measured in kilograms.  It is sometimes referred to as inertia, which is the 

tendency for an object to resist acceleration. 

Since F = ma, a larger force is needed to give a larger mass the same acceleration. 

Weight is not the same as mass.  Weight is the force of gravity on an object.  The 

acceleration due to gravity is 'g', so the weight of a mass 'm' is given by F = mg (newtons).  

The amount of matter in an object does not change, hence the mass of an object is 

always the same.  However, 'g' varies from place to place on the earth's surface 

depending on the distance from the centre of the earth, so weight does change. 

 

If the person is not accelerating, then the net force is zero,  The normal force must equal 

the weight. 

 

       Normal 

 
 

       W = mg 

 

 

 In this case, the person is accelerating down, F = 0   mg – N = 0  

 N = mg 
 

  N 

 

       W = mg 

           maF   

 

 In this case, the person is accelerating down, F  = mg -N 

        N = mg - ma 

The Normal reaction force is less than mg, so the person feels lighter.   

Mass & Weight 
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PAST VCAA EXAM – Examples 

 

1999 
Anna is jumping on a trampoline. Figure 4 shows Anna at successive stages of her downward 

motion. 

 
Figure 4a  Figure 4b  Figure 4c  Figure 4d 

 
Figure 4c shows Anna at a time when she is travelling downwards and slowing down. 

Question 6 

What is the direction of Anna’s acceleration at the time shown in Figure 4c?  

Explain your answer. 

 
Solution  

Up 

At this time Anna is travelling downwards and slowing down.  This means that her acceleration is up, 

because it is opposing the motion (she is slowing down). 

 

Examiner’s comment  

Anna was travelling downwards and slowing down, hence, the direction of her acceleration was 

upwards. The average mark for this question was 1.1/2.  It was certainly clear that many students 

experience great difficulty in distinguishing between velocity and acceleration vectors.  

 
Question 7 

On Figure 4c draw arrows that show the two individual forces acting on Anna at this instant. 

Label each arrow with the name of the force and indicate the relative magnitudes of the forces 

by the lengths of the arrows you draw. 

 
Solution  

 Reaction force from the trampoline. 

 

 

 

 

 

 

 
           Weight = mg 

The reaction force > weight, because she is slowing down, ie. a net upward force. 
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Examiner’s comment  

Students were expected to draw two force arrows on Figure 4c. One arrow was the weight force, acting 

through Anna’s centre of mass and the other arrow being the normal contact force, acting at her feet. The 

arrow for the normal contact force should have been longer than the weight force arrow.  

The average mark for this question was 1.5/3, with the most common errors being in either choosing the 

incorrect point of application for each force or in not indicating the relative magnitudes as specifically asked 

in the question. 

 

1999 

 
Question 2 
On the set of axes below, sketch a graph of the motion of the skydiver for the first 50 s of falling. (Air 

resistance cannot be neglected.) 

 
Solution  

 

  vel (km/hr) 

        200 

 

 

        100 

 

 

   0 10 20 30 40 50 60 

 
to get full marks your graph had to show:  

that the terminal velocity was reached after 15 sec 

the velocity increased from 0 to 190 km/hr in the first 15 secs 

that there was a smooth transition from acceleration to a terminal velocity where the 

acceleration was zero. 
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Examiner’s comment  

Students were expected to sketch a graph similar to that shown below: 

 
The 3 available marks were allocated as follows: 

• 1 mark for the terminal velocity section after 15 s. 

• 1 mark for a velocity increase from zero to 190 km h
-1

 between 0–15 s. 

• 1 mark for a graph that shows a smooth transition from increasing velocity to terminal velocity. 

The average mark for this question was 2.1/3, with the main error being a failure to recognise the 

smooth transition, resulting in a graph as shown below. Such an answer scored only 2 marks. 

 

 
1998  

 
Question 3 
Explain why the speed remains constant between 15 s and 50 s of the motion. 

 
Solution  

Constant speed (velocity) implies a net force of zero.                       Air resistance 

At terminal velocity, the air resistance (upwards) is equal  

in magnitude but opposite in direction to the weight force (downwards). 

It is always a good idea to include a diagram in this type of answer. 

 

 

 
      The length of the vectors must be the same. 

 

 

         Weight = mg 

 

 

 

 

Examiner’s comment  

 

The required explanation needed to cover the points: 

• Constant speed (velocity) implies a net force of zero. 
• At terminal velocity, the air resistance force (upwards) is equal in 

magnitude, but opposite in direction, to the weight force (downwards). 

Students who addressed this by using force diagrams were generally 
successful.  However, a number of written explanations simply gave 

the meaning of terminal velocity, rather than addressing the physics 

of why the velocity remains constant.  Thirty-two per cent of 
students were able to score the full 3 marks, which is relatively low, 

considering the fairly straightforward nature of this question. 

 


