
 (a) A large stone, initially at rest, falls from the top of a building. The stone takes 3.2 s to fall to the 
ground. For this stone, air resistance can be ignored.

(i) Stating the formula that you use, show that the speed of the stone when it hits the ground 
is 32 m / s.

[1]

(ii) On Fig. 1.1, draw the speed-time graph for the fall of the stone. Label with an X the line 
on the graph. [1]
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Fig. 1.1

(iii) Use the graph in (ii) to determine the height of the building.

height =  ........................................................ [2]

 (b) A smaller stone than the stone in (a) falls from the same building. This stone is affected by air 
resistance.

(i) What happens to the air resistance as the stone falls? Underline your choice of answer.

Air resistance decreases. Air resistance is constant. Air resistance increases. [1]

(ii) On Fig. 1.1, draw a possible speed-time graph for the fall of this stone. Label with a Y this 
line on the graph. [3]

[Total: 8]
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 (a) A stone falls from the top of a building and hits the ground at a speed of 32 m/s.

The air resistance-force on the stone is very small and may be neglected.

(i) Calculate the time of fall.

time = ............................

(ii) On Fig. 1.1, draw the speed-time graph for the falling stone.
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Fig. 1.1

  (iii) The weight of the stone is 24 N.
Calculate the mass of the stone.

mass = ............................
[5]
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 (b) A student used a suitable measuring cylinder and a spring balance to find the density of 
a sample of the stone.

(i) Describe how the measuring cylinder is used, and state the readings that are 
taken.

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

(ii) Describe how the spring balance is used, and state the reading that is taken.

 ..................................................................................................................................

 ..................................................................................................................................

  (iii) Write down an equation from which the density of the stone is calculated.

 ..................................................................................................................................

  (iv) The student then wishes to find the density of cork. Suggest how the apparatus and 
the method would need to be changed.

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................
[6]
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A large plastic ball is dropped from the top of a tall building.

Fig. 1.1 shows the speed-time graph for the falling ball until it hits the ground.
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Fig. 1.1

 (a) From the graph estimate,

(i) the time during which the ball is travelling with terminal velocity,

time =  ................................................ [1]

(ii) the time during which the ball is accelerating,

time =  ................................................ [1]

  (iii) the distance fallen while the ball is travelling with terminal velocity,

distance =  ................................................ [2]

  (iv) the height of the building.

height =  ................................................ [2]
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 (b) Explain, in terms of the forces acting on the ball, why

(i) the acceleration of the ball decreases,

 ..................................................................................................................................

 ..................................................................................................................................

 ..................................................................................................................................

 ............................................................................................................................  [3]

(ii) the ball reaches terminal velocity.

 ..................................................................................................................................

 ............................................................................................................................  [2]

[Total: 11]
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