
Paper 1 
1.​     

​
Ans: D  

Direction of resultant force = direction of acceleration = vertically downwards 
(acceleration due to gravity) 
 

2.​    

​



Ans: D 

 
3.​    

​



Ans: A 

 



4.​     

​
Ans: B​

 



5.​       

​
Ans: D ​
 

6.​    

​
Ans: B 



7.​     

​
Ans: A ​

 
8.​    

​
Ans: D​

  



9.​    

​
Ans: B​
constant acceleration because electrostatic force is constant due to uniform 
electric field.​
 

10.​   

​
Ans: C  
(change in momentum of each x 100) / 60 
 

11.​   

​



Ans: A​

  
12.​   

​
Ans: C​

 



13.​   

​
Ans: A  

(90 x 20) / 60 = 30N 
 

14.​    

​



Ans: C​

 
 

15.​   

​
Ans: B​
Use F = ma​
​ F = 2 x 8 = 16​
​ a = 16 / 4 = 4​
 

16.​      

​
Ans: A 



​
 

17.​      

​
Ans: D​

 ​
 



18.​    

​
Ans: B  

F = ma​
a = F/m 
m is constantly decreasing, so a increases  
 

19.​    

​
Ans: C     



​
 

20.​   

​
Ans: B​
​ KE = PE​
​ Use this to find v in each case = sqrt(2gh1) and sqrt(2gh2)​ ​
​ Change in momentum = mv1 + mv2 = m x sqrt(2gh1) + m x sqrt(2gh2) ​
 



21.​   

​
Ans: C ​
 



22.​    

​
Ans: D ​
​ F = ma​
​ So if force increases, acceleration increases​
​ Acceleration = gradient of speed–time graph​
​ Thus, gradient of this graph must increase = D 

 



23.​     

​
Ans: A ​

 
24.​    

​
Ans: C​

 
25.​    

​



Ans: B​

 
 
NOTE: principle of conservation of momentum = the momentum of an isolated 
system is constant.  
 
26.​   

​
Ans: B​

​
Tension is the same on both sides​
For M, a is downward, so Fnet is downward. For m, a is upward so Fnet is up. ​



​

 
 

27.​    

​
Ans: D 

-​ Not A, because this is only true if there was no acceleration 
-​ Not B or C, because force exerted by man on floor = force exerted by floor on 

man 
-​ Fnet = downward, which means normal reaction force (by floor on man) is 

less than weight of the man.  
-​ Since force of floor on man = force of man on floor, this is also less than 

weight. ​
 



28.​   

​
Ans: B 

 
NOTE: definition of force = rate of change of momentum!! 
 
29.​       

​
Ans: C  

-​ Change in momentum = 0.5 (p1 + p2 = 0.5) 
-​ Magnitude of p1 should be higher than magnitude of p2 

 



30.​    

​
Ans: A 

F = ma 
For first part, F = 0, so acceleration = 0 
For second part, F = constant, so acceleration is constant 
Thus graph A shows no acceleration in the beginning, followed by constant 
acceleration.  
NOTE: the acceleration is constant, not 0!! So it cannot be graphs C or D.  
 



31.​      

​
Ans: B​
 

32.​     

​



Ans: C​

 
 

33.​   

​
Ans: B​



​
Note the shape of the sqrt graph!​
 

34.​     

​
Ans: C 

 



35.​    

​
Ans: A ​
 

36.​   

​



Ans: C ​

 
-​ Smaller mass = smaller weight 
-​ Thus terminal velocity is smaller 
-​ Cannot be D, since this is a straight line which suggests that stone is moving 

at constant speed throughout 
 

Lighter objects Heavier objects 

Lower terminal velocity  Higher terminal velocity  

Terminal velocity reached faster Takes longer to reach terminal velocity  

​
 
37.​    

​
Ans: D 

-​ Ball accelerates initially 
-​ Acceleration decreases 
-​ Eventually acceleration is 0 and travels at terminal velocity 



-​ Velocity = gradient of s–t graph, so eventually gradient becomes constant. 
This rules out B and C 

-​ Initially, velocity is increasing due to acceleration, so gradient must also 
increase. This is shown in D (in A, gradient decreases and becomes constant, 
which means velocity is decreasing and then becoming constant)​
 

38.​    

​
Ans: C ​
In A, 2 sections of graph show constant velocity, which is not true. Constant 
velocity is only at terminal velocity. ​
 



39.​    

​
Ans: B​
 



40.​    

​
Ans: C​
 

​
 



REMEMBER these graphs for freefall: 

 
Height of object above ground vs time ​
(opposite to distance travelled by object vs time, because height from ground is 
decreasing as it falls).  
 

 
Speed of object vs time 
Speed increases, and then becomes constant 
 

 
Resultant force on object vs time 
Resultant force is 0 at terminal velocity.  
 



41.​     

​
Ans: C  

-​ Velocity = constant; acceleration = 0  
-​ A is not possible, because acceleration is always 0; it cannot be increasing. 
-​ B is not possible, because velocity is constant; gain in KE implies that v is 

increasing.   
-​ For C: According to law of conservation of energy, loss of PE = W done 

against air resistance 
-​ D is not possible, because velocity is constant; velocity cannot be increasing.  

 
42.​    

​
Ans: C ​



The lines, when extended, will meet at a point for C. ​
 

43.​    

​
Ans: C 

​
 



44.​     

​
Ans: A​

​
 

45.​    

​
Ans: B 

 
NOTE: 
For perfectly elastic collision,  

-​ Total momentum is conserved; initial momentum = final momentum 



-​ Kinetic energy is conserved 
-​ Relative speed of approach = relative speed of separation ​

​
For question 45: ​

 
 
46.​    

​
Ans: D ​
 



47.​    

​
Ans: D​

 ​
 

48.​   

​
Ans: C 

​
 



49.​    

​
Ans: B 

-​ Since elastic, ball X moves towards left 
-​ Relative velocity of approach = 5 + 15 = 20 
-​ Relative velocity of separation = 20  
-​ Velocity of X = 20 - 7 = 13 

 
50.​    

​
Ans: D  

​ Final momentum = initial momentum = mv 
​ Change in momentum = final + initial (due to direction change) = 2mv​
 



51.​     

​
Ans: C  

-​ Total momentum in x axis should be constant AND total momentum in y axis 
should be constant.  

-​ In A, B and D there is momentum in upward direction and downward direction, 
which cancel out.  

-​ In C, it is only in downward direction, which does not cancel out. ​
 



52.​     

​
Ans: A ​
 

53.​   

​
Ans: B  

-​ The initial and final momentum in this case is 0: mv – mv = 0  
 



54.​    

     ​
Ans: C 

​
 

55.​    

​
Ans: C   ​



​
 

56.​    

​
Ans: B 

 
NOTE: in inelastic collision, kinetic energy is not conserved, but total energy is 
conserved! 
 



57.​      

​
Ans: D​
​ 6 - 0 = x - 2 ​
​ x = 8​
 

58.​   

​
Ans: C ​
 

59.​   

​
Ans: A​

 ​



They are moving in opposite directions, so total momentum = difference of the 2!​
 

60.​    

​
Ans: D  

-​ Initially there is no momentum in y direction, so y components of final 
momenta should cancel out.  

-​ Initially there is only momentum in x direction, so final momentum = sum of x 
components of momenta. ​
 



61.​   

​
Ans: A ​
 

62.​   

​
Ans: C ​
 



63.​    

​
Ans: D  

 
NOTE: in an inelastic collision, KE is not conserved. The KE is always lost. It never 
increases! 
 
64.​   

​
Ans: C​



​

  
65.​     

​
Ans: B 

-​ Weight acts downward. 
-​ Travels through air: thus there is air resistance.  



-​ It travels towards the right through the air, so air resistance will oppose its 
motion, acting towards the left. ​
 

66.​      

​
Ans: B

​
 

67.​     

​
Ans: C                                          



​
 

68.​      

​
Ans: B                    

​
 



69.​     

​
Ans: C  

-​ Weight = 1.2 x 9.81 = 11.772 
-​ Since it is at a fixed point, upward force = downward force 
-​ Downward force on each propeller = 11.772 / 4 = 2.943 
-​ F = Δp/Δt 
-​ Upward force acting on each propeller = Δmv/Δt = 2.943 
-​ v = (2.943 x 1) / 0.4 = 7.36 m/s 

 
70.​    

​
Ans: A  



-​ W = gravitational force = exerted by earth downwards on box 
-​ Pair force = box pulling upwards on earth 
-​ NOTE: normal reaction force acts on the box, not by the box!! 

 
71.​   

​
Ans: D

​
 



72.​      

​
Ans: B 

-​ Resultant F = (640 x 9.81) – 9.81(520 + 80) = 392.4 
-​ Acceleration = 392.4/(520+80+640) = 0.316  

 
73.​      

​
Ans: C 

-​ Initial = +8; final = -3 
-​ Change = -3-8 = -11 



-​ -ve sign represents left, thus 11 to left ​
​
 


