
Paper 1 
1.​    

​
Ans: C  

-​ Option A is incorrect: Drag force depends on speed. Since speed is constant, 
there is no effect on drag force.  

-​ Weight = drag force + upthrust, so option B and D are incorrect.  
-​ Upthrust depends on volume of water displaced by the object, which is not 

affected by the depth, so option C is correct. ​
 

2.​    

​
Ans: A ​



​

 
3.​    

​
Ans: C  

-​ There is no horizontal force because it has already left the hand. 
-​ No atmosphere = no air resistance!! 
-​ Thus resultant force acting on it is constant; resultant force = weight. ​

 



4.​       

​
Ans: A  

-​ Upthrust causes it to move upwards with constant acceleration initially.  
-​ As speed increases, drag force increases, so acceleration decreases. ​

 
5.​     

​
Ans: C​



​
 

NOTE: the force of upthrust is caused by a pressure difference!​
 



6.​      

​
Ans: A ​

 
-​ P and Q displace the same amount of water, thus upthrust is same. Thus 

tension also has to be same.  
-​ Upthrust + T = weight 
-​ If upthrust and weight are the same for P and Q, then T must also be same.  

NOTE: absolute pressure at P1 is greater than at P2. but question is referring 
to the difference in pressure! 



-​ At R, the tension is greater than at P, because upthrust is less, as only less 
water is displaced. Since upthrust + T = weight, when upthrust decreases, 
tension increases.  

 
7.​      

​
Ans: A  

-​ Drag force acts down NOT up!!! 
-​ Bubble is rising up, and drag force must act opposite to the direction of 

motion of the bubble. ​
 

8.​     

​
Ans: B



​
F is the same, since it depends on velocity, and velocity is the same. ​
 

9.​     

​
Ans: A ​
 



10.​   

​
Ans: D ​
Upthrust is due to pressure difference! ​
​
NOTE: a couple is a pair of forces of equal magnitude acting in opposite 
directions, which produce rotational motion but not translational motion. ​
 



11.​     

​
Ans: C​

​
 

12.​   

​
Ans: B​



​
 

13.​    

​
Ans: D ​

​
Torque on 4 carriages = 4 x 3.2 x 85 = 1090​
 



14.​    

​
Ans: A ​
For X: 

-​ This is not a couple, since forces are not equal in magnitude 
-​ Resultant force = 40 – 20 = 20N to left   
-​ Torque = 20 x 0.5 = 10Nm​

 
15.​      

​
Ans: A ​



​
 

16.​     

​
Ans: D  

-​ In B, there is no turning effect because they are the same direction and equal 
in magnitude.  

-​ The same for C.  
-​ A and D produce turning effect.  
-​ Couple in A = Fd 
-​ Couple in D = F x 2d = 2Fd 
-​ Thus D produces larger torque  

 



17.​      

​
Ans: A  

-​ For the board to be in equilibrium, resultant moment = 0  
-​ Person’s weight causes clockwise moment 
-​ P causes downward force & Q causes upward force 
-​ P and Q causes a moment that that balances the moment caused by weight  
-​ Pivot can be P or Q: 

-​ When pivot = P, upward force at Q causes anticlockwise moment 
-​ When pivot = Q, downward force at P causes anticlockwise moment 

-​ As person moves towards the rods, moment of weight at P and Q decreases, 
so forces exerted by rods at P and Q also decrease.  

 



18.​     

​
Ans: C ​
 

19.​    

​
Ans: B 

NOTE: distance between the 2 forces = 2R!! Not R! 
 



20.​     

​
Ans: D ​
 

21.​       

​
Ans: C ​



Check the direction of each torque!!​
 

22.​      

​
Ans: B 

-​ When the spindle is moved, the cube tries to move anticlockwise  
-​ Thus a clockwise torque is needed to keep the cube at rest 
-​ The centre point has W downwards and the spindle point has W upwards 
-​ Torque = W x L/4​

 



23.​     

​
Ans: C  

-​ 70 x 2 – 50 x 1 – 20 x 0.5 + 20 x 0.5 + 30 x 0.5 + 30 x 0.5 = 120​
 



24.​    

​
Ans: B 

 
Condition for 3 forces to be in equilibrium:  

-​ The vectors must be in a closed loop when arranged tip-tail 
-​ They must be in a cycle 

 



25.​     

​



Ans: D 

 
 



26.​    

​
Ans: A  

-​ Fc = tension, which acts away from X, pulling X up.  
-​ If you draw FB to the right, then there will be resultant force to the right.  
-​ So FB will have to be to the left.  

 



27.​      

​
Ans: A  

-​ Take LH end to be pivot 
-​ W acts clockwise (0.981) 
-​ At 50cm, 0.981 acts anticlockwise (same as W) 
-​ At 100cm, 0.5886 (0.6 x 9.81) acts clockwise 
-​ These add up to 0 

 
28.​    

​
Ans: D​



​
NOTE: diagram does not show magnitudes!! Length of arrows are NOT to scale.  

-​ Net force = 0 
-​ W acts vertically down; R has a vertical component that acts vertically 

upwards. These 2 vertical components balance out.  
-​ R also has a horizontal component which acts to the left. Thus, there must 

be a horizontal component to the right to balance this out.  
-​ This rules out B and C. 

-​ Net moment = 0 
-​ Take Z as pivot. 
-​ W causes clockwise moment. 
-​ Thus X will need to cause anticlockwise moment to cancel out.  
-​ X will need to act downwards to produce anticlockwise moment.  
-​ Hence, D 

 
Another method: extend the lines of actions of each of the forces. They must 
pass through the same point.​
 

29.​    

​
Ans: D ​
 



30.​    

​
Ans: C 

REMEMBER to multiply by 9.81!!!! 
 

31.​     

​
Ans: C 



​
 

32.​   

​
Ans: C​

​



OR: ​

 
33.​    

​
Ans: C ​
 



34.​     

​
Ans: C​

​
 

35.​    

​
Ans: C  ​



 ​
 

36.​     

​
Ans: C​

 
Use pythagoras, 6 and 8 are the values.  
F2 > F1 since its closer ​
 



37.​       

​
Ans: C​

​
 



38.​    

​
Ans: A ​
 



39.​    

​
Ans: C ​
 



40.​    

​



Ans: B​

 
41.​    

​
Ans: C 

-​ The 2 blocks have the same acceleration since they are touching. 
-​ F will be divided between the 2 blocks. 
-​ Since X has greater mass, it receives a greater proportion of force F than Y. ​

F = ma; since acceleration is same, greater mass of X = greater F! 
 



42.​     

​
Ans: C  

-​ Using the same scales!! In B, the initial acceleration and velocity is much 
higher than when there is no air resistance; this is not possible!​
 

43.​     

​
Ans: A  

-​ 16N has a horizontal component and a vertical component.  
-​ The horizontal component passes through the pivot P, so doesn't need to be 

considered.  



-​ Net moment = 16sin30 x 0.5 – 5 x 0.5 = 1.5 Nm 
 
44.​      

​
Ans: C 

-​ Centre of mass of cube can be calculated at 69.5 on the scale.  
 
45.​    

​
Ans: A ​
Add up total mass and divide by total volume calculated.​
 



46.​   

​
Ans: B 

-​ R1 and R2 is equal to weight of picture, which is same 
-​ Equate 2T1costheta and 2T2cosbeta (they are both equal to weight) 
-​ Take a larger value for theta than beta; this will show that T1 > T2 

 



47.​    

​
Ans: D 

-​ Only the part of sphere immersed experiences upthrust 
-​ Since it is in equilibrium, upthrust = weight 
-​ Upthrust = V⍴g = 5+2 (V = volume of sphere immersed; ⍴ = density of 

seawater) 
 
48.​    

​
Ans: A 

-​ As velocity increases, drag force increases. ​
 



49.​   

​
Ans: A​
 

50.​   

​
Ans: C​
NOTE: q asks for percentage above surface not below!​
 

51.​   

​
Ans: C  

-​ Volume of large cube = 2x2x2 = 8m3 
-​ Volume of small cube = 0.05x0.05x0.05 = 1.25 x 10–4 m3 
-​ Number of small cubes = 8 / 1.25 x 10–4 = 64000 
-​ 64000 x 9.81 = 627840 = 0.63 MN 



52.​    

​
Ans: D  

-​ M = weight of rod x perpendicular distance; M = W x dcosθ 
-​ When θ = 90, cosθ = 0; When θ = 180, cosθ = –1 
-​ This will be a cosine curve, hence answer is D 

 



53.​    

​
Ans: C​

​

​
 



54.​     

​
Ans: D​
 



55.​   

​
Ans: B 

-​ Rough wall, so friction, hence not perpendicular  
-​ Frictionless ground, so no friction, hence perpendicular​

 



56.​   

​
Ans: A 

-​ Upthrust depends on volume of water displaced, which is constant 
-​ Immediately after release, the sphere accelerates upwards due to the upthrust 

being greater than the weight. 
-​ As the sphere rises, drag force increases, opposing the motion. 
-​ This increased drag force reduces the resultant upward force on the sphere. 
-​ Eventually, when the drag force balances the excess upthrust, the sphere 

reaches terminal velocity, and the resultant force becomes zero. 
 

57.​    

​
Ans: A  

-​ As the ball moves upward, its speed decreases due to gravity and air 
resistance. Air resistance depends on the speed of the ball. Since speed 
decreases, air resistance decreases. 

-​ Resultant force = weight + air resistance ​ 



-​ As air resistance decreases, resultant force becomes dominated by gravity 
(mg). Hence, resultant force decreases as the air resistance decreases. 
 

58.​   

​
Ans: B 

 
59.​     

​
Ans: C 

​
 

60.​ 


