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2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The graph of velocity against time for an object 
moving in a straight line is shown. 

 
Which of the following is the corresponding graph of 
displacement against time? 

 
{Q.9/J12/12} 

 
At time t = 0, a body moves from rest with constant 
acceleration in a straight line. At time t, the body is 
distance s from its rest position. A graph is drawn of s 
against t2, as shown. 

 
Which statement describes the acceleration of the 
body? 
A It is equal to half the value of the gradient of the 

graph. 
B It is equal to the value of the gradient of the graph. 
C It is equal to twice the value of the gradient of the 

graph. 
D It is equal to the reciprocal of the gradient of the 

graph. 
{Q.8/J13/13} 

 
 
 
 

3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A car at rest in a traffic queue moves forward in a 
straight line and then comes to rest again. The graph 
shows the variation with time of its displacement. 
     

 
 t / s  
What is its speed while it is moving? 
A 0.70ms–1      B 0.80ms–1       C 1.25ms–1       D 1.40ms–1 
 
A ball is released from rest above a horizontal surface 
and bounces several times. 
The graph shows how, for this ball, a quantity y varies 
with time. 

 
What is the quantity y ? 
A acceleration                                       B displacement 
C kinetic energy                                    D velocity 

{Q.8/J13/12, Q.6/N09/11} 
 
A brick is dislodged from a building and falls 
vertically under gravity. Which graph best represents 
the variation of its height h above the ground with time 
t if air resistance is negligible? 

 

 
 

{Q.9/J12/12, Q.9/J10/11} 

S/m 
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DISPLACEMENT-TIME GRAPHS 
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7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The variation with time t of the distance s moved by a 
body is shown below. 

 
What can be deduced from the graph about the motion 
of the body? 
A It accelerates continuously. 
B It starts from rest. 
C The distance is proportional to time. 
D The speed changes. 

{Q.8/N-11/12} 
A tennis ball falls freely, in air, from the top of a tall 
building. Which graph best represents the variation of 
distance s fallen with time t ? 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
{Q.8/J11/12} 

 
Which displacement-time graph best represents the 
motion of a falling sphere, the initial 
acceleration of which eventually reduces until it begins 
to travel at constant terminal velocity? 

 

 

 

 
 

{Q.5/J09} 
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2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The graph of velocity against time for an object 
moving in a straight line is shown. 

 
Which of the following is the corresponding graph of 
displacement against time? 

 
 
A ball is released from rest above a horizontal surface. 
The graph shows the variation with time of its velocity. 

 
 
Areas X and Y are equal. 
This is because 
A the ball’s acceleration is the same during its upward 

and downward motion. 
B the speed at which the ball leaves the surface after an 

impact is equal to the speed at which it 
    returns to the surface for the next impact. 
C for one impact, the speed at which the ball hits the 

surface equals the speed at which it leaves 
     the surface. 
D the ball rises and falls through the same distance 

between impacts. 
 

3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows a velocity-time graph for a mass 
moving up and down on the end of a spring. 
Which point represents the velocity of the mass when 
at the lowest point of its motion? 

 
 
The graph shows velocity-time plots for two 
vehicles X and Y. The accelerations and distances 
travelled by the two vehicles can be estimated 
from these plots. 

 
  Which statement is correct?  
  A The accelerations of X and Y are the same at 

2.5 s.  
  B The initial acceleration of Y is greater than 

that of X.  
  C The distance travelled by X is greater than 

that travelled by Y in the 5 s period.  
  D The distances travelled by X and Y in the 5 s 

period are the same. 
 
An object is dropped from a great height and falls 
through air of uniform density. The acceleration of free 
fall is g. 
Which graph could show the variation with time t of 
the acceleration a of the object? 
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6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. 
 

The diagram shows a velocity-time graph for a car. 

 
                                                                               t / s 
What is the distance travelled between time   t = 0 and 
 t = 4 s? 
A 2.5 m        B 3.0 m          C 20 m      D 28 m 
 
A boy throws a ball vertically upwards. It rises to a 
maximum height, where it is momentarily at rest, and 
falls back to his hands.  
Which of the following gives the acceleration of the 
ball at various stages in its motion? Take vertically 
upwards as positive. Neglect air resistance. 

 
rising  at maximum 

height  falling  

A  – 9.81 m s –2        0  + 9.81 m s –2  

B  – 9.81 m s –2 – 9.81 m s –2 – 9.81 m s –2  

C  + 9.81 m s –2 + 9.81 m s –2 + 9.81 m s –2  

D  + 9.81 m s –2          0  – 9.81 m s –2  
 
When a car driver sees a hazard ahead, she applies the 
brakes as soon as she can and brings the car to rest. 
The graph shows how the speed v of the car varies with 
time t after the hazard is seen. 

 
Which graph represents the variation with time t of the 
distance s travelled by the car after the hazard has been 
seen? 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10 

 

 

 
 
The graph shows the variation with time of the 
displacement for a particle moving along a straight 
track. 

 
Which graph best shows the variation with time of the 
velocity of the particle? 

 
 
The graph shows the variation with time of the velocity 
of a trolley, initially projected up an inclined runway. 

 
What is the maximum distance up the slope reached by 
the trolley? 
A 0.80 m B 1.0 m  C 2.0 m         D 4.0 m 

v/ 
 

 

 



 
 

















 

 
1.  In the absence of air resistance, a stone is thrown from P and follows a parabolic path in which the higher 

point reached is T.                                            
            T 
                  

 
                                                     

         P 
     
The vertical component of acceleration of the stone is  

 A zero at T            B greatest at T  C greatest at P  D the same at P as at T. 
 
2. A motorcycle stunt-rider moving horizontally takes off from a point 1.25 m above the ground, landing 10 

m away as shown. 

 
     What was the speed at take-off? 

A 5 m s–1   B 10 m s–1         C 15 m s–1                     D 20 m s–1 

 
3. A projectile is fired at an angle α to the horizontal at a speed u, as shown. 

 
      What are the vertical and horizontal components of its velocity after a time t ? 
     Assume that air resistance is negligible. The acceleration of free fall is g. 

               
 
4.  A projectile is launched at point O and follows the path OPQRS, as shown. Air resistance may be 

neglected. 

 
Which statement is true for the projectile when it is at the highest point Q of its path? 
A The horizontal component of the projectile’s acceleration is zero. 
B The horizontal component of the projectile’s velocity is zero. 
C The kinetic energy of the projectile is zero.                            D The momentum of the projectile is zero. 

 
5.  A stone is projected horizontally in a vacuum and moves along a path as shown. X is a point on this path.   
XV and XH are vertical and horizontal lines respectively through X. XT is the tangent to the path at X. 

 
 
Along which direction or directions do forces act on the stone at X? 
A XV                                    B XH                                        C XV and XH                                            D XT 
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PROJECTILE  
 
Q. 1 A ball is thrown from horizontal ground with an initial velocity of 15 ms-1 at an angle of 60° to the horizontal , as 

shown in fig. 1.1 
 
 
 
 
        Initial velocity 
           15 m s-1 
 
 
 
         60° 
              Ground 

Fig. 1.1 
  
  (i) Calculate, for this ball, the initial values of 
          1.   the vertical component of the velocity 
 
 
 
 
 

2. the horizontal component of the velocity 
 
 
 
 

[3] 
(ii) Assuming that air resistance can be neglected, use your answers in (i) to determine 

1. the maximum height to which the ball rises, 
 
 
 
 
 
 
 
 
           2.    the time of flight, i.e. the time interval between the ball being thrown and returning to ground level, 
 
 
 
 
 
 
 
 
 

3. the horizontal distance between the point from which the ball was thrown and the point where it strikes the 
ground. 

 
 
 
 
 

[6] 
(iii) Use your answers to (ii) to sketch the path of the ball, assuming air resistance is negligible.        [2] 
 

1.  On your sketch in (iii), draw the path of the ball, assuming that air resistancer cannot be neglected. Label this 
path A. 

       
      2. Suggest an explanation for any  difference between the two paths N and A. 

[6] 
………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………… 
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Q.2   A steel ball is projected horizontally from a catapult near the ceiling of a laboratory. Photographs of the position of 

the ball are taken at 0.10 s intervals. The photographs are superimposed and the result is illustrated in Fig. 2.1 
 

horizontal distance / m 

 
 

Fig. 2.1 
The first photograph is taken at the instant when the ball is projected. 
(a) (i) Use Fig. 2.1 to show, by considering the horizontal motion of the ball, that air resistance is negligible. 

 

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

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

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

(ii) Hence calculate the horizontal velocity of the ball. 
 
 

 
 
 

horizontal velocity = ........................................... m s-1[3] 
(b) (i) From figure 2.1, read off the vertical distance through which the ball falls during the first 0.60 s of its motion. 
 
 
 
 
 
 

distance = .......................................... m 
(ii) Use your answer to (i) to calculate the vertical speed of the ball 0.60 s after projection. 
 
 
 
 
 

speed = ....................................... m s-1 
 [5] 

 
 

vertical 
distance / m 
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Q. 3 A rugby ball is kicked towards the goal posts shown in Fig. 3.1 from a position directly in front of the posts. The 

ball passes over the cross-bar and between the posts. 

 
Fig. 3.1 

      (a) The ball takes 1.5 s to reach a point vertically above the cross-bar of the posts. 
          (i) Calculate the ball’s horizontal component of velocity, Vh. Ignore air resistance. 
 
 
 
 
 

Vh .............................................[2] 
         (ii) The ball reaches its maximum height at the same time as it passes over the cross-bar. 
               State the vertical component of velocity when the ball is at its maximum height. 
 
               ……………..................................................................................................................................................[1] 
        (iii) The ball’s maximum height is 11 m. Calculate, Vv, the vertical component of velocity of the ball  immediately 

after it has been kicked. Ignore the effects of air resistance. 
   acceleration due to gravity, g = 9.8 m s-2 

 
 
 
 
 
 

Vv...............................................[3] 
 
  (b) (i) Determine the magnitude of the initial velocity, v, of the ball immediately after it is kicked. 
 
 
 
 
 
 
 
 

V...............................................[3] 
      (ii) Determine the angle above the horizontal at which the ball was kicked. 
 
 
 

Angle............................[1] 
  (c) State and explain at what instant the ball will have its maximum kinetic energy. 

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

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

...................................................................................................................................................................................  [2] 
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Q.4 A stone is thrown with a horizontal velocity of 20 m s–1 from the top of a cliff 15 m high. 
       The path of the stone is shown in Fig. 4.1. 
 

 
Fig. 4.1 

 
Air resistance is negligible. 
For this stone, 
(i) calculate the time to fall 15 m, 

 
 
 
 
 
 
 
 
 
 
 

time = .............................................. s [2] 
(ii) calculate the magnitude of the resultant velocity after falling 15 m, 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

resultant velocity = ........................................ m s–1 [3] 
      (iii) describe the difference between the displacement of the stone and the distance that it travels. 
 

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

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

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

{Q.1/9702/22/M/J/11} 

MCQ (KINEMATICS) 
 
A moving body undergoes uniform acceleration while travelling in a straight line between points X, Y and Z. The 
distances XY and YZ are both 40 m. The time to travel from X to Y is 12 s and from Y to Z is 6.0 s. 
What is the acceleration of the body? 
         A 0.37 m s–2                      B 0.49 m s–2                           C 0.56 m s–2                                  D 1.1 m s–2 

{Q.8/9702/12/O/N/10} 
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Q.5 A ball is thrown from a point P, which is at ground level, as illustrated in Fig. 5.1. 

 

 

 

 

Fig.5.1 

 

The initial velocity of the ball is 12.4 m s–1 at an angle of 36° to the horizontal.The ball just passes over a wall of height h. The 
ball reaches the wall 0.17 s after it has been thrown. 
(a) Assuming air resistance to be negligible, calculate 
(i) the horizontal distance of point P from the wall, 

 

 

 

 

 

 

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

(ii) the height h of the wall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

h = .............................................. m [3] 
(b) A second ball is thrown from point P with the same velocity as the ball in (a). For this ball, air resistance is not 

negligible. 
     This ball hits the wall and rebounds. 
    On Fig. 5.1, sketch the path of this ball between point P and the point where it first hits the ground. [2] 

{Q.2/9702/22/O/N/10} 
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