
 

 

EXAM 2 
MECHANICS 

15% of the final grade 
 
Winter 2021                                                      Name: ___________________________  

  
 
Each multiple-choice questions are worth 3 marks. 
 
1. According to the graph of the force below, how much work was done on an object 

moving horizontally from x = 0 to x = 5 m? 
 
 
 
 
 
 
 Answer: __________ 
 
 
 
2. An object slides along a slope and goes into a loop. When the object is at the highest 

point in the loop (point P), which one or which of the following forces act as the 
centripetal force if the object is still in 
contact with the track? 

 
1) Gravitation 
2) Normal 
3) Friction 
4) Apparent weight 
5) Inertia 

 
Answer(s): _________________ 

 
 
3. A car is moving along a circular track without sliding. How will the centripetal force 

change if µs is increased while v and R remain the same? 
   

___ %   It increases. 
___ %   It stays the same. 
___ %   It decreases. 
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4. The graph shows the potential energy U and the 
mechanical energy Emec as a function of the position of 
an object. Which one of these graphs represents the 
kinetic energy of the object as a function of its position? 

 
___ %   A   ___ %   D 
___ %   B   ___ %   E 
___ %   C 

 

 
 
 
5. A leaf falls from a tree at a constant speed. Its mechanical energy will _____ at it gets 

closer to the ground. 
 

___ %   Increase. 
___ %   Stay the same. 
___ %   Decrease. 

 
 
6. A plane is doing a perfect vertical loop at a constant speed. 

Where is the apparent weight of the pilot the greatest? 
 

___ %   A 
___ %   B 
___ %   C 
___ %   It's the same everywhere. 

 
 
7. An object is accelerated by a single force. This graph shows its kinetic energy as a 

function of time. What can be said about the power of 
the force acting on the object? 

 
___ %   The power increases with time. 
___ %   The power is constant. 
___ %   The power decreases with time. 
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8. Mathilde pushes a box 10 m on a horizontal floor at a constant speed. Give the sign 
of… 
 

the work done by the gravitation  _______ (+, – or 0) 
the work done by the normal force _______ (+, – or 0) 
the work done by the friction _______ (+, – or 0) 
the work done by Mathilde  _______ (+, – or 0) 
the net work _______ (+, – or 0) 

 
 
 
9. A box with a weight 0f 100 N is initially at rest on the floor. The static coefficient of 

friction is µs = 0.4. A rope with a 30 N tension is pulling towards the right. In which 
direction will the box move? 

 
___ %   Left 
___ %   Right 
___ %   Up 
___ %   Down 
___ %   The box will not move. 

 
 
 
10. The following diagram shows two situations: a dad pushing or pulling a sled at a 

constant speed of 5 m/s. In which situation is the friction 
force on the sled is the greatest?  

 
___ % When the dad pushes the sled (figure A). 
___ % When the dad pulls the sled (figure B). 
___ % It’s the same, but not zero. 
___ % It’s zero in both cases because the speed is 

constant. 
 
 
 
 
 
 
Answers:   1 : 100 J     2 : 1 and 2     3b     4d     5b     6a     7b     8 : 0,0,-,+,0 
  9e     10a 
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11. (20 points) 
 

A 4 kg box is moving along a 
horizontal surface. The kinetic 
friction coefficient between the 
surface and the box is 0.2. At 
first, the box is 3 m from a spring with a constant of 800 N/m, and is moving towards 
the spring at 5 m/s. At the end, the spring is compressed at its maximum.  

 

a) What is the maximum compression of the spring (instant 2)? 
b) What is the spring’s force at this instant 2? 
c) What is the work done by the spring between those 2 instants? 

 
 

Answers: a) 24.77 cm     b) 198.1 N     c) -24.54 J 
 
 
 
 
 
 
 
 
 
 
 
12. (15 points) 

   
Titan orbits Saturn with a period of 16 days and with an orbital radius of 1,200,000 km. 
Enceladus also orbits Saturn, but with an orbital radius of 240,000 km.  

 
a) What is the time needed by Enceladus to complete an orbit (in days)? 
b) What is the speed of Enceladus on its orbit? 

 
 
 
 Answers: a) 1.431 day   b) 12,196 m/s 



Exam 2 - Mechanics  
 

 

13. (20 points) 
 

A box with M = 10 kg is at rest on a table. Then, a mass m is 
tied to it as shown here.  

 

a) If the coefficient of static friction between the box and the 
table is 0.4, what is the minimum mass m needed so that 
the boxes move? 
 

b) If the mass m found at a) is doubled, and if the coefficient of kinetic friction 
between the box and the table is 0.3, what is the acceleration (magnitude and 
orientation) of the box M? 
 

Answers: a) 4 kg     b) 2.722 m/s² towards the right 
 
 
 
 
 
 

 

 

14. (15 points) 

 
Étienne, with a mass of 40 kg, swings off a cliff holding the end of 
an 18 m-long rope to get to Jacynthe. At the start, the rope makes 
a 35° angle with the vertical. 

 
a) What is Étienne’s speed at the lowest point of his trajectory?  
b) What is the tension of the rope when Étienne is at the lowest 

point of his trajectory?  
c) How many g does Étienne feel is at the lowest point of his 

trajectory? 
  
 

Answers: a) 7.988 m/s     b) 533.8 N     c) 1.362 
 
 


