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Section A [10 marks]

Write the MCQ answer in the spaces provided below.
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1
When a force is applied to a body, several effects are possible.


Which of the following effects could not occur?
	A
	The body changes direction.

	B
	The body rotates.

	C
	The body speeds up.             

	D
	The mass of the body increases.


2
Which expression can be used to calculate force?
	A
	Force = Frequency x wavelength

	B
	Force = Mass x Acceleration

	C
	Force = Power / Time

	D
	Force = Pressure / Area


3
A force of 20N acting on an object of mass 500 g causes it to move with a constant acceleration of 20 ms-2. What is the frictional force F, exerted on the object?


[image: image1]
	A
	10 N 
	B
	20 N
	C
	40 N 
	D
	400N 


4
In which of the following is a force of friction necessary?

	A
	when a car is stationary

	B
	when a person is waiting for a taxi

	C
	when a person is writing on a paper             

	D
	when a rocket is taking off from the ground


5
What is the name of the property of a body that resists a change in the state of rest or of uniform motion?

	A
	acceleration  
	B
	density 
	C
	inertia 
	D
	velocity 


6
A rope is being tied up to a box of mass 80 kg. Find the tensions in the rope when the rope is lifting up the box at a constant velocity of 2 m/s and when it is lowering the box at a constant velocity of 8 m/s, assuming negligible air resistance.

	
	Tension when lifting up box
	Tension when lowering box

	A
	160 N
	640 N

	B
	640 N
	160 N

	C
	800 N
	800 N

	D
	1600 N
	6400 N


7
Which of the following is a scalar quantity?

	A
	The displacement of a moving bus.

	B
	The distance travelled by a car in 1 hour.

	C
	The reaction force acting on a rolling ball.

	D
	The tension in a taut cable.


8 
A heavy lorry has high inertia.


How difficult is it to start it moving and to stop it moving?

	
	to start
	to stop

	A
	difficult
	difficult

	B
	difficult
	easy

	C
	easy
	difficult

	D
	easy
	easy


9
The diagram shows four forces acting on a block which is initially at rest on a smooth surface.
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What is the resultant force?

	A
	0 N  
	B
	2 N to right  
	C
	7 N to left 
	D
	9 N to right


10
The total weight of a gas-filled balloon is 1500 N. The balloon rises at a constant speed of 4.0 m/s. What is the resultant force acting on the balloon during the ascent?

	A
	0 N  
	B
	500 N  
	C
	1500 N 
	D
	6000 N


Section B (30 marks)

1
An object of mass 1.5 kg rests on a horizontal surface as shown in Fig. 1.1.


The object is pulled to the left by a force of 5.0 N and another force 20.0 N to the right.

(a)
Calculate the

(i)
resultant horizontal force,






        [2]




>Fnet = 20.0 – 5.0 

>Fnet = 15.0 N 
(ii)
acceleration produced by the resultant force in (i).


          [2]
   


>a = F/m = 15.0 / 1.5 



>a = 10 m/s2
(b)
In practice, the object accelerates from rest and reaches a speed of 12.0 m/s in 2.0 seconds.


(i)
Calculate the actual acceleration.





          [2] 



>a = (v-u) / t = 12.0 – 0.0 / 2.0

>a = 6.0 m/s2
(ii)
Using your answer to (b)(i) and (a)(ii), suggest with a reason whether the object is moving over a rough ground.




          [2]
>Object is moving over rough ground because 
>actual acceleration of 6.0 m/s2 < 10.0 m/s2 due to the presence of friction which opposes the forward motion.
(c)
Draw and label the two vertical forces acting on the 1.5 kg mass.

          [2]





2
Fig. 2.1 shows a man starting to exert a horizontal force on a wooden box of mass 10 kg. Initially the box is at rest on the rough concrete floor.



[image: image2]



(a)
Draw on Fig. 2.1 an arrow showing the direction and the line of action of weight that acts on the box. 







         [1]

(b)
Calculate the weight of the box. (Assume that g = 10 N/kg)


         [2]



>W = mg = 10 x 10



> W = 100 N

The man starts to exert a force from 0 to 62 N and discovers that the box remained stationary, He discovered that when he exerts more than 62 N, the box starts to move.


(c)
Explain why the box remains stationary when the force applied is from 0 to 62 N (for example 10 N).  







         [1]


  The frictional force also increases with the applied force from 0 to 62 N. 

  Hence zero resultant force has no acceleration and the box is stationary. 
(d)
Explain why the box starts to move when the force he exerted is more than 62 N (example 72 N).








          [1]

 The friction has reached its maximum value (limiting value) of 62 N. Hence any     force more than 62 N results in a resultant force. From N2L, a resultant force causes acceleration as F = ma
(e)




Assuming that no other horizontal forces acts on the object, calculate the acceleration of the 10 kg box.






         [2]




> F = ma 
 72– 62 = 10a

> a = 1.0 m/s2
3
Fig. 3.1 shows a toy car of mass 2.0 kg initially at rest and set to move on a frictionless horizontal table after being push with a rod. An average force of 16 N is exerted by the stick on the car for 0.5 s. 


(a)
Calculate the average acceleration of the car during the time it is in contact with the rod.







          
                  [2]

(b)
Draw the speed-time graph of the toy car for 2.0 s measured from the time of the first contact with the rod in Fig. 3.2.



                            [3]



(c)
A student makes the following statement about the experiment:

“When the car leaves the stick and moves on the smooth horizontal table, there must be a force which acts on the car to keep it moving continuously.”

State whether the statement is true or false. Explain your answer using Newton’s laws.







         

          [2]

	

	

	


4
Fig. 4.1 shows a plan view of a boat being pulled by two horizontal cables. The magnitude and direction of the two forces F1 and F2 are shown below.


[image: image3]

By means of a scale drawing, determine the magnitude and direction of the resultant force exerted on the boat by the two cables. State also the scale you have used.










         [3]

Scale :
______________

Magnitude of resultant force :
______________


Direction of resultant force :
______________
5
Fig. 5.1 shows an object of weight 50 N in a state of equilibrium under the action of the tension forces in string A and B. 












Given that the angle between the two strings supporting the 50 N object is 90°, draw a vector diagram to obtain the tension in strings A and B. State the scale that you have selected and draw your diagram in the space provided. Your diagram should fill at least half the space provided.
 


     



        [3]  
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