
 

 

EXAM 2 

PHYSICS MECHANICS 
15% of the final grade 

 
Winter 2020                                                       Name: ___________________________  
 
 

Each multiple-choice question is worth 3 marks. 
 
1. The figure shows three situations in which identical blocks move on surfaces. There 

is a friction force between the block and the surface, large enough to stop the 
movement of the block in all three cases, and all three blocks have the same initial 
velocity. In which case is the heat generated by friction (i.e. the work done by the 
friction force) the greatest? 

 
___ % a) P 
___ % b) S 
___ % c) U 
___ % d) It is the same in all three 

situations. 
 

 
2. An object is on a slope and there is friction between the block and the slope. If the 

angle  is slowly increased from 0°, the object only begins to slide when the angle 
reaches 30°. While the angle slowly changes from 0° to 30°, how does the friction 
force between the block and the slope change? 

 
___ % a) It increases. 
___ % b) It decreases. 
___ % c) It remains constant. 
___ % d) sometimes it increases and sometimes it decreases. 

 
 
3. A projectile is fired with an initial velocity 𝑣0 at a certain angle. What is the mechanical 

energy of the projectile when it is at the position shown in the diagram if there is no 
air resistance (if the y = 0 is on the ground)? 
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4. There is a compressed spring between 2 carts of 
different masses. Initially, we hold everything with our 
hands. When the carts are released, they leave with 
a certain speed. What are the signs of the work done 
on the carts by the spring between instants1 and 2? 
 
(Complete these sentences not positive, negative or 
zero.) 
 
The work done by the spring on cart 1 (the one on the 
right) is _________________. 
 
The work done by the spring on cart 2 (the one on the 
left) is _________________. 
 

 
 
5. In the situation shown in the diagram, block 2 is moving 

downwards. There is kinetic friction between block 1 and the 
surface. In this case, the tension in the rope is…  

 
___ % a) greater than the friction force between block 1 

and the surface. 
___ % b) equal to the friction force between block 1 and 

the surface. 
___ % c) smaller than the friction force between block 1 and the surface. 
___ % d) larger than, smaller than or equal to the friction force between block 1 

and the surface, it is impossible to know from the information provided. 
 
 
 
6. A 10¢ coin and a 25¢ coin are placed on a rotating circular plate. Both coins are at the 

same distance from the centre of the plate. The static coefficient of friction between 
the coins and the table is identical for both coins. The speed of rotation of the plate is 
slowly increasing. Which coin will start sliding first on the table? 
 

___ % a) The 10¢ coin. 
___ % b) The 25¢ coin. 
___ % c) They will start to slide at the same 

time. 
___ % d) It’s a trap, the coins will never slip. 
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7. In the situation shown in the diagram, the two people are in identical 
boxes. Anthony has a mass of 100 kg, and Bob has a mass of 50 kg. 
There is no friction. 
 

___ % a) In this situation, Anthony experienced a number of g 
greater than 1, and Bob experienced a number of g 
smaller than 1. 

___ % b) In this situation, Anthony experienced a number of g 
smaller than 1, and Bob experienced a number of g 
smaller than 1. 

___ % c) In this situation, Anthony experienced a number of g greater than 1, 
and Bob experienced a number of g greater than 1. 

___ % d) In this situation, Anthony experienced a number of g smaller than 1, 
and Bob experienced a number of g greater than 1. 

___ % e) In this situation, Anthony and Bob both experienced a number of g 
equal to 1. 

 
 
8. The potential energy of a 2 kg object 

as a function of its position is shown 
on this graph. When the object is at 
x = 1 m, its velocity is 4 m/s towards 
the positive x’s. What will be the 
maximum value of x that the object 
will reach before turning back and 
starts moving back towards the 
negative x’s? 

 
 

Answer: x ≈ ________ 
 
 
 
9. These two satellites are in circular orbit around the Earth. Satellite 2 is 1.2 times farther 

from Earth than satellite 1, and its mass is 1.2 times greater 
than the mass of satellite 1. Which of the satellites has the 
greatest acceleration? 

 
___ % a) Satellite 1. 
___ % b) Satellite 2 
___ % c) The acceleration is la even for the 2 satellites, 

but it is not zero. 
___ % d) The acceleration is zero for both satellites. 
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10. A cannon man was shot in the air. When he is at the position shown in the diagram, 
what is the direction of his apparent weight if there is air friction? (Draw an arrow on 
the diagram that shows the direction of the apparent weight. If you think the apparent 
weight is zero, write 0.) 
 

 
 
 
 
 
Answers:   1b   2a   3c 4 positive, positive   5d   6c   7d   8 x ≈ 7 m   9a 
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11.  (20 marks) 
 

A 12 kg object is at rest on a surface tilted at  = 30°. The coefficients of friction 
between the slope and the block are μs = 0.7 and μk = 0.6. 

 
a) Will the block slide down the slope? 
b) What are the magnitude and the direction of all the 

forces acting on the block? 
c) What is the minimum angle of the slope needed for 

the block to slide down the slope? 
 

 
 
 

Answers: a) No   b)                                                      c) 34.99°                    
 
 
 
 
 
 
 
 
 
12. (15 marks) 
 

A 740 kg race car (the mass includes the 70 kg driver) is racing on a track. At some 
instant, the race car is in a curve, and it is going at a constant speed of 216 km/h. The 
radius of curvature of the track is 80 m. 
 

a) What is the centripetal acceleration of the car? 
b) What is the minimum value of the coefficient of friction between the tires and 

the road that allows the car to take this curve without slipping if the wings 
generate a 15,000 N downwards force on the car? (The road is not tilted.) 

c) What is the number of g experienced by the driver in this curve? 
 
 

Answers:  a) 45 m/s²     b) µ ≥ 1.496     c) 4.699 
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13. (20 marks) 
 

A 5 kg block initially at rest is pressed against 
a spring. The spring constant is 640 N/m. 
After being pushed by the spring on a 
frictionless surface, the block arrives on a 
surface where the coefficient of friction 
between the block and the ground is 0.25. 
The block travels a distance of 7.8 m before 
stopping in the area where there is friction. 
 

a) What is the energy lost in heat due to friction? 
b) What was the maximum speed of the block? 
c) What was the initial compression of the spring? 
d) What was the composition of the spring when the kinetic energy of the block 

was equal to the energy of the spring? 
 
 
 
 

Answers: a) 95.55 J     b) 6.182 m/s     c) 54.64 cm     d) 38.64 cm 
  
 
 
 
 
 
 
14. (15 marks) 
 

A mass placed on a flat surface is connected to a motor by a rope. The motor, with a 
power of 6 hp, must pull the mass at a constant speed of 15 m/s. What is the value 
of the maximum mass that the motor can pull at this speed if the coefficient of friction 
between the ground and the mass is 0,2? 

 
 
   
 
 
 
 

Answer: 152.2 kg 
 

 

No friction d = 7.8 m 

µk = 0.25 

Motor 


