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Practice Questions 
1. A man pushes a 2500 g box with 10.0 N. The box moves from rest, on a level horizontal floor. The floor has friction of 2.00 N.








a) [Basic] Calculate the resultant (total) force acting on the box. [1]



b)[ Basic]  Hence, calculate the acceleration of the box. [1]




c) [Basic] Calculate the speed of the box after 3.00 s. [1]




d) [Basic] By drawing the speed-time graph, determine the distance traveled in the 3.00 s. [2]












2. A cyclist rides a bicycle on a level horizontal road. 














a) [Basic] Draw the three other forces acting on the bicycle and cyclist. Treat the bicycle and cyclist as one object. Label the forces. [2] 

b) [Basic] The cyclist uses energy to cycle, and the bicycle cruises at constant speed. The bicycle does not increase in speed. Explain where does the cyclist’s energy go to. [1]





c) The cyclist applies the brakes and stop cycling. The speed-time graph of the cyclist is as shown. 










[Level 2] State how the resultant force acting on the bicycle and cyclist varies. Explain how you arrive at your answer. [2]





3. A parachute is dropping from the sky.  Take g as 10.0 N/kg















The speed time graph of the parachute is as shown. 













a) [Basic] State how the weight of the parachute is changing. Explain your answer. [2]





b) [Level 2] State how Fa (air resistant force) is changing. Explain your answer. [2]





c) [level 2] Given that the mass of the parachute is 30.0 kg, calculate Fa during 3.00 s to 5.00 s. [1]


4. A 12.0 N force pushes a 2.00 kg box for 5.00 s. The box moves from rest on a smooth horizontal floor.

a) [Level 3] Calculate the work done by the 12.0 N force. [2]




b) [Basic] Calculate the power developed by the 12.0 N force. [2]




c) [Basic] State the increase in the kinetic energy of the box. [1]




d) [Basic]  Hence, or otherwise, determine the speed of the box at 5.00 s. [2]





e) [Basic] State and explain how the final speed of the box would be affected if the floor is rough. [2]










5. Rod has uniform thickness and length 80.0 cm. Pivot is 10.0cm from one end of rod. X is 10.0 cm from pivot. Calculate the magnitude of force (acting at X) required to balance the rod. State the direction of the force. [Basic] [3]





6. An object sinking in a liquid has velocity variation as shown. The mass of object is 3.50 kg. Given that g = 10 m/s2. 














a) Determine the acceleration of the object. [2]





b) Determine the distance traveled by the object from 4 s to 5 s. [1]




c) Calculate the resultant force acting on the object. [1]





d) Draw and indicate the directions and magnitudes of the 2 forces acting on the sinking object. 









Notes :

r F = m a 

1) r F is the resultant force , which is the “total” force. 


Note that rF must be in N, m in kg and a in m/s2.

e.g.   


r  F = 9 N – 3 N = 6.00 N

m = mass = 0.400 kg 

r F = m a

6 N =0.4 kg x a 

a = 15.0 m/s2
2) when object has constant/uniform velocity => acceleration = 0 m/s2 => r F = m x 0 = 0 N. => forward force = backward force (upward force = downward force)

E.g. box moves with constant speed , determine friction.


Since box has constant speed , acceleration = zero, therefore resultant force = zero (since resultant force = mass x acceleration)  , therefore friction = 3 N (to the left)

3) acceleration = gradient of velocity –time graph 

find acceleration liao, then can find rF also, if mass given.
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Solution 
1. a)   r F = 10.0 N – 2.00 N = 8.00 N 

b)   r F = m a   therefore 8.00 N = 2.50 kg x a
        a = 8.00 / 2.50 = 3.20 m/s2
c)   a = (v-u) / t
       3.20 m/s2  = ( v – 0 ) / 3s
      V = 9.60 m/s
d) 








area = ½ (3) (9.6) = 14.4 m 

2. 













 b) energy provided by cyclist is used to do work against the air resistance. Thus there is no increase in kinetic energy.

c) the resultant force is decreasing. Since resultant force = mass x acceleration . the graph shows a gradient with a decreasing magnitude, and thus a deceleration with decreasing magnitude. 





3. a) weight has no change . weight depends on the amount of mass and gravitational field strength. Both mass and gravitational field strength have no change.
b)Fa is increasing . resultant force = Weight – Fa.  Resultant force = mass x acceleration. Graph shows that acceleration is decreasing. Therefore resultant force must be decreasing. Therefore , Fa is increasing.
c) Fa = weight = m g = 30 x 10 = 300N 

4. a) r F = m a , 12 N = 2 kg x  a 
a = 6 m/s2  ; a = (v-u) / t ; 6 = (V-0) / 5
V = 30 m/s 
draw a velocity time graph , area = distance traveled 
w.d. = force x distance = 12.0N x (1/2 x 5 x 30 m) = 900 J

b) power = energy / time = 900 J / 5 s = 180 W
c)  900 J
d)     ½ x m x V x V = 900 
         ½  x 2 x VV = 900
         V = 30 m/s
e) if floor is rough , work done by force = increase in kinetic energy  + work done against friction . 
therefore increase in KE becomes less than before, final speed becomes less


5. weight of rod = m g = 0.30 kg x 10 N/kg = 3.00 N. 
clockwise moment = (3 N) ( 0.30 m ) = 0.9 Nm
anti clockwise moment = (F ) ( 0.10) 
if rod is balance , 0.9 = F (0.10) 
F = 9.0 N (upwards at X) 



6. a) acceleration = ( V- U ) / t = (30 m/s – 0 m/s) / 5 s = 6.00 m/s2 . 

b) area of pararllelogram = ½ ( 24 + 30) (1) = 27.0 m 

c) r F = m a = 3.5 kg x 6.00 m/s2 = 21.0 N 

d) 
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