
 

 

EXAM 2 

PHYSICS MECHANICS 
15% of the final grade 

 
Winter 2022                                                       Name: ___________________________  
 
 

Each multiple-choice question is worth 3 marks. 
 
1. A block placed along a wall is pressed horizontally so that the block does not slide 

downwards. What is the force that prevents the block from 
sliding? 

 
___ %   a) The weight 
___ %   b) The normal force 
___ %   c) The friction force 
___ %   d) The centripetal force 
___ %   e) The tension force 

 
 
2. The following graph shows the potential energy of an object as a function of its 

position. In which region is the magnitude of the 
force on the object the greatest? 

 
___ %   a) Before A 
___ %   b) Between A and B 
___ %   c) Between B and C 
___ %   d) Between C and D 
___ %   e) After D 

 
 
3. A 10 kg block is at rest on a horizontal floor. The static coefficient of friction between 

the floor and the block is 0.7 and the kinetic coefficient of friction is 0.6. If a 100 N 
force acts horizontally on the block, what is the friction force between the block and 
the floor? 

 
___ %   a) 0.6 N 
___ %   b) 0.7 N 
___ %   c) 58.8 N 
___ %   d) 68.6 N 
___ %   e) 98 N 
___ %   f) 100 N 
___ %   g) None of the above. 
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4. A skier goes downhill on a slope. In what direction is the apparent weight of the skier 
if there is no friction? 

 
___ %  1 
___ % 2 
___ % 3 
___ % 4 
___ % 5 
___ % 6 
___ % 7 
___ % 8 
___ % 9) It’s a trap, the apparent weight is zero. 

 
 
 
5. Two balls initially at rest are dropped from the same height. Ball 1 has a mass of 10 kg 

and a radius of 10 cm while ball 2 has a mass of 20 kg and a radius of 20 cm. Taking 
into account air friction, which ball will arrive on the ground first? 

   
___ %   a) Ball 1 
___ %   b) Ball 2 
___ %   c) They will reach the ground at the same time. 

 
 
 
6. The graph shows the force acting on an object as a function of its position. At what 

position is the kinetic energy of the object the greatest? 
 

 
 

x = ______________________________ 
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7. In the diagram, the block slides down a hill with height h. The ground is frictionless, 
except for the horizontal part after the slope. In this part, the block comes to rest after 
travelling a distance D due to friction. If the mass of the block is doubled, then the 
distance D… 

 
___ %   a) increases. 
___ %   b) stays the same. 
___ %   c) decreases. 

 
 
 
 
8. When you are in a Ferris wheel in an amusement park, what is the direction of your 

acceleration when you are at the lowest point of the wheel? 
 

___ %   a) Upwards. 
___ %   b) Downwards. 
___ %   c) In the direction of your motion. 
___ %   d) Opposite to the direction of your motion. 

 
 

9. Noémie takes a bowling ball on the ground and place it on a shelf. If Noémie does the 
same action again in half the time, then…  
 

___ %   a) the work done is greater. 
___ %   b) the work done is the same. 
___ %   c) the work done is smaller. 

    and 
___ %   a) the average power is greater. 
___ %   b) the average power is the same. 
___ %   c) the average power is smaller. 

 
 
10. An object moves along the x-axis. If its speed increases from -3 m/s to -2 m/s, then 

the work done on the object is… 
 

___ %   a) positive. 
___ %   b) zero. 
___ %   c) negative. 

 
 

Answers: 1c     2d     3c     4: 6     5a     6: at 3m     7b     8a     9 b and a     10c   
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11. (15 points) 

 
A 2.5 kg block initially at rest on a 30° inclined slope is placed against a spring having 
a 30 cm compression. The spring constant is 640 N/m and there is no friction between 
the block and the slope. 
 

a) What is the speed of the block when the spring is 
not compressed anymore? 

b) What is the total distance travelled by the block 
before stopping? 

 
 

Answers: a) 4.483 m/s     b) 2.351 m 
 

 
  
  
 

 

 

12. (20 points) 

 
A 150 kg mass (m1) (which includes Coralie’s mass enclosed in the box) on a 
horizontal surface is connected by a rope to a 250 kg mass (m2) as shown in the 
diagram. The kinetic coefficient of friction between the 150 kg block and the surface 

is 0.4 while the static coefficient of friction is 0.5. A 500 N force at  = 25° is exerted 
on the 150 kg block. The 150 kg block initially moves towards the right.  

 
a) What is the acceleration of the blocks? 
b) What is the tension of the rope? 
c) What is the number of g experienced by Coralie 

(which has a 50 kg mass)? 
 

 
  
 
 
 
 
 

Answers: a) 6.25 m/s² (the blocks are slowing down)     b) 887.3N     c) 1.186 
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13. (15 points) 

 
Two locomotives pull a boat in a canal as 
shown in the diagram. The boat travels 
at a constant speed of 10 km/h and the 
friction force opposing its motion is 
5000 N. The locomotives pull the boat 
over a distance of 2 km.  

 
a) What is the tension of the cables? 
b) What is the work done on the boat by each locomotive? 
c) What is the power (in hp) of the force exerted by each locomotive? 

 
 

 Answers: a) 2887 N     b) 5 000 kJ     c) 9.309 hp 
 

 
 
 
 
 
 
 
14. (15 points) 

   
 A 300 kg roller coaster cart follows the 

trajectory shown in the diagram. There is no 
friction. 

 
a) What is the normal force acting on the 

cart at point B if the radius of curvature 
of the track at that location is 15 m? 

b) What is the number of g experienced at point C if the radius of curvature of the 
track at this location is 25 m? 

c) What will be the maximum height reached by the cart at point D? 
 
 
 Answers: a) 8860 N     b) 0.0318     c) 15.10 m 


