
Gr 10 Science Vectors and Motion Revision (2014) 

Multiple choice 

1.1 Which one of the following quantities is not a vector? 
A velocity 
B force 
C acceleration 
D mass 
 

1.2  A cricket player throws a cricket ball vertically up into the air and catches it again as 

 it returns. Which of the following acceleration versus time graphs best describe the  

acceleration of the cricket ball as it leaves the players hand and returns?    

  

 

 

 

1.3 Consider the following vector diagram: 

 

                   

 

The vector which represents the resultant of the other two, is … 

 

A. AB  B. AC  C. CB  D.  BA 

 

1.4 Constant acceleration implies the following: 

a (m.s-2) a (m.s-2) 

a (m.s-2) a (m.s-2) 



 

 A.  Velocity and acceleration are constant 

 B. The object goes faster at a constant rate 

 C. The object increases velocity 

 D. The object does not go faster 

1.5 Suppose a velocity vs time graph is given for accelerated and constant motion.  

The displacement of the object can be calculated from the graph by calculating the: 

 

 A. area between the graph and the time axis 

 B. area under the velocity axis 

 C. gradient of the graph 

 D. coordinates of the turning points of the curve  

1.6 Mr Clifford is training for a race and decides to go out for a cycle. He rides for 9km on a bearing of 

150 then 7km on a bearing of 1100 and then 6 km on a bearing of 2200. 

 It takes him 1hr and 30 min to reach his end point. 

 Which of the following best indicates his speed, velocity and resultant displacement? 

 

 SPEED VELOCITY 
RESULTANT 

DISPLACEMENT 

A 4,07 m.s-1 1,02 m.s-1 5,5 km 

B 1,02 m.s-1 4,07 m.s-1 4 km 

C 1,02  m.s-1 1,02  m.s-1 5,5km 

D 4,07 m.s-1 4,07 m.s-1 4km 

 

Consider the following graph of a car’s motion over a period of 30 seconds that applies for  

questions 1.7  1.10 

 

Velocity (m.s-1) 

12 

20 

10 20 25 
Time (seconds) 

30 14 



1.7 The period of time for which the car is motionless is … 

  

A. 5s      B. 10s   

 

C. 16s      D. 21s 

 

 

1.8 The car’s acceleration for the period of time between 20 and 25 seconds is … 

  

A. 20 m.s-2     B. –5 m.s-2  

 

C. 4 m.s-2      D. –4 m.s-2  

 

 

1.9 The car’s displacement over the 30 seconds represented is … 

  

A. 120 m      B. 306m   

 

C. 354 m      D. 359 m 

 

 

1.10 Which of the following graphs portrays the car’s motion over the first 14 seconds? 
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A. t (s) B. t (s) C. t (s) D. t (s) 

 

  



Long questions: QUESTION 2 

 



 

  



Question 4 

 

 

 

 

  



5. A delivery van is travelling at a constant speed of 15 m∙s-1 in a 60 km∙h-1 speed zone when the driver sees 

people walking across a pedestrian crossing 50 m ahead of him. 

The driver takes exactly one second (1 s) to react before he applies brakes as hard as he can. It takes a 

further 3 seconds for the van to come to a stop. 

 

5.1  Complete the following sentence: 

The equations of motion are only valid for motion at constant (5.1.1) … in a (5.1.2) … line. (2) 

5.2 Did the driver of the delivery van exceed the speed limit? Show ALL calculations.   (3) 

5.3 Calculate the distance that the delivery van travels during the 1 second reaction time.  (3) 

5.4 Will the van stop before the pedestrian crossing? Show ALL calculations.    (6) 

5.5 Will the stopping distance of the van INCREASE or DECREASE when the road is wet and slippery?(1) 

5.6 By referring to velocity and time, briefly explain how you arrived at the answer.   (3) 

 

QUESTION 6 

6.1 A car’s velocity changes from 30m.s-1 to 10m.s-1 in 4 seconds. Calculate the acceleration of 

the car.          (3) 

 

6.2  A ticker timer that is attached to a laboratory trolley produces 13 dots in 0,24 

seconds. A small portion of the ticker tape is shown below. Measured distances between 

some dots are also given.  

 

  

 

 

6.2.1 Calculate the average velocity of the trolley during interval AB.   (3) 

 

6.2.2 Did the trolley accelerate (Yes or No)? Give a reason for your answer.  (2) 

 

6.3 Study the following path description and draw a scale vector diagram in order to find the 

resultant displacement (use the scale 1 cm = 20 m). 



 

“A man walks from his house to the shop. He walks 200 meters north, then turns and 

walks 80 meters easterly. The next turn takes him 80 meters south east. He then 

reaches his destination”.  

             (4) 

QUESTION 7 

 

7.1 Define the following terms: 
 

7.1.1 Vector            

 (2) 
 

7.1.2 Resultant            (2) 

 

7.2 Three forces act on an object as shown in the diagram below… 

 

 

Draw a scale diagram by using the head-to-tail method and find the magnitude and direction of the resultant 

of these forces (Scale 1 cm = 10N).         (5) 

              [9] 

QUESTION 8 
 

8.1 Define the following concepts: 
 

8.1.1 Average velocity           (2) 

8.1.2 Acceleration            (2) 
 

8.2 Consider the motion of a car around a track as indicated in the following diagram. The car drives 

around the track anti-clockwise starting from A which is directly opposite C. Points A, B and C are 

all at the ends of the straight 100m sides and the curves are semi-circles.  

 

 

8.2.1 Calculate the distance covered by the car from A to B.       (4) 
 



8.2.2 Calculate the displacement of the car from C to B (give magnitude and direction)  (4) 
 

8.2.3 Give the magnitude of the displacement when the car arrives back at A.    (1) 
 

8.2.4 Calculate the average speed of the car in km.h-1 if the car drove from B to A  

in 7 seconds.            (4) 

8.3 Consider the following ticker tape that was obtained from a motion trolley that moved down an 

inclined track. The dots were made by a ticker timer with a frequency of 40 Hz. The direction of the 

original motion of the trolley is indicated by an arrow.  
 

 

 

 

8.3.1 Calculate the average velocity from A to B.        (3) 
 

8.3.2 Calculate the average velocity from F to G.        (2) 
 

8.3.3 Calculate the magnitude of the acceleration of the trolley.      (4) 

                                              

QUESTION 9 

 

9.1 The graph of displacement (s) versus time for a car is given. 

 

 

 

9.1.1 Define instantaneous velocity.          (2)  

 

9.1.2 Calculate the instantaneous velocity after 53 m.       (3)  

 



9.2 Given is a velocity vs. time graph for a movement in a northerly direction. The graph is not drawn 

to scale.  

 

 

9.2.1 Describe the motion per (significant) time intervals. Include the direction for every interval.  

(use 0-5, 5-6, 6-7, 7-8 and 8-9)         (3) 
 

9.2.2 Calculate (from the graph) the distance covered by this object.     (4) 
 

9.2.3 Draw a displacement versus time graph for this motion (not to scale). Use the same time  

intervals and indicate the displacement values on the relevant axis.    (4) 
 

9.2.4 Draw an acceleration versus time graph. Use the same time intervals and indicate the acceleration 

values on the relevant axis. You do not have to show the acceleration calculations.  

             (3) 

 

9.3 An object is falling from rest, off the top edge of a 90m high building. A 1,8m tall man stands in the 

street next to the building. If the person sees the brick 4 seconds after it started to fall and the average 

reaction time of a human is 0,05 seconds (time taken from seeing something until reacting). Will the 

brick hit the man on the head or will he be able to step away in order to avoid being hit? Show the 

necessary calculations. (In your final answer you need to refer to the actual distance that the brick 

needs to fall in order to hit the man.)         (5) 

  

QUESTION 10  

 

10.  A car is following 35m behind a truck.  Both are traveling at 30 m.s-1.  The truck driver sees a herd of 

cows crossing the road ahead. He breaks immediately and comes to rest in 12 s   

      

 

 



 

10.1 Calculate the deceleration of the truck.        (4) 

 

The car applies its brakes 0,8s after the truck.  It decelerates at 2 m.s-2. 

 

10.2 Calculate the distance traveled by the car in the 0,8s before brakes are applied.   (3) 

 

10.3 Calculate the distance traveled by the truck while it is braking.     (4) 

 

10.4 If the car travels 225m after it started braking will the car collide with the truck.   (1)   

QUESTION 11  

A learner investigates the motion of a cyclist.  The learner measures the position of the cyclist every hour.  

The table below shows the measurements that the learner records over a period of 6 hours. 

The cyclist is travelling due north. 

   

 

POSITION (x) (km) TIME (h) 

0 0 

32 1 

48 2 

64 3 

80 4 

96 5 

112 6 
 

 
11.1 Draw a graph of position against time for the cyclist on the GRAPH PAPER.   

Plot the points and sketch the graph.  Label the axes clearly.     (3)   
  
11.2 Use the graph to calculate the velocity in m.s-1 of the motion from the 3rd hour to the 5th 
hour.      (4) 
 

11.3 The gradient for the first hour of the trip is different from that of the rest of the trip.   

What information does it give about the cyclist's motion during the first hour?  (1) 

11.4 Draw a sketch graph of velocity vs time for the first 3hrs of the cyclist’s motion.  (2) 
 
The next day the cyclist decides to go a different direction. He now travels 30° south of west for 
32km, then east for 10km and then on a bearing of 118° for 25km. 
 
11.5 Using accurate construction determine the resultant displacement of the cyclist.  (5)   
  
  



QUESTION 12 
Captain Clifford, a pilot, is waiting in his aircraft to take off. The driver of a car, travelling at a constant 

velocity 35 m·s-1 passes the plane and continues with the same velocity. Five seconds after the car passes 

the plane the car is 175m ahead of the plane when the plane starts from REST to follow the car.  

Captain Clifford accelerates at 10m·s-2  for 9s, to reach a maximum velocity.  
 

 

 
 
 
 
 
 
 
 

 
 
12.1 Show by means of a formula and calculation that the constant velocity of the  

car is 35 m·s-1.    (2) 
    
12.2 Calculate the magnitude of the maximum velocity, which the plane gets to   

after 9s of acceleration.    (4) 
 
12.3 Calculate the distance that separates the plane and the car, 9s after the plane started  

moving. Which one is in front?    (8) 
        

QUESTION 13 

 

13. The relationship between the height and the final velocity of a free falling object projected vertically 

upwards at constant velocity from different heights in a building is investigated. 

 

13.1 Formulate an investigative question.         (1) 

13.2 Give a possible hypothesis for your question.       (1) 

13.3 In another investigation of this kind a learner projected the object vertically upwards at different 

velocities from the roof of the building in order to establish the best combination of values in order for 

the object to be in the air for 4 seconds.  He then determined the height of the building after he 

calculated the average of his readings and obtained the following set of data (air resistance ignored): 

  

Projected velocity: 11 m·s -1 

 Time in the air: 4 seconds 

 Approximate time taken to reach maximum height: 1,122 seconds 

 

13.3.1 Calculate the height of the building.         (4) 

-the end- 

35 m·s-1 
car 

plan

e 

car After 5 s 

plan

e 


