
 

 

EXAM 1 

PHYSICS MECHANICS 
15% of the final grade 

 
Winter 2021                                                       Name: ___________________________  
 
 

Each multiple-choice question is worth 3 marks. 
 
1. A car moving in a straight line has a positive initial velocity and a constant positive 

acceleration. After 15 seconds, it has travelled a distance of 100 m. If the initial velocity 
of the car had been twice as large, it would have travelled, in 15 seconds, a distance… 

 
a)   of 100 m. 
b)   between 100 m and 200 m. 
c)   of 200 m. 
d)   greater than 200 m. 

 
 
2. The following graph shows the velocity of a train as a function of time. When, amongst 

the following choices, is the train’s displacement the greatest? 
 

a)   Between 0 and 50 s 
b)   Between 50 s and 100 s 
c)   Between 100 s and 150 s 
d)   Between 150 s and 200 s 
e)   Between 200 s and 250 s 
f)    Between 250 s and 300 s 

 
 

3. A projectile is launched with an initial velocity 𝑣0 and an angle . The projectile land 
on the roof of a building. At which point of its trajectory is its speed the lowest? 

 
 
 
 

 
 

 
a)   Exactly after the launch (point A). 
b)   At the top of its trajectory (point B). 
c)   Before hitting the roof (point C). 
d)   It’s a trap, the speed is constant. 
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4. At start, a car moving along the x-axis is at the position 𝑥0 = 20 m. The following table 
shows different possible combinations for the signs of the initial velocity 𝑣0𝑥 and 
acceleration 𝑎𝑥 . 
 

 
 

What are the combinations for which it is impossible for the car to cross the origin 
(x = 0)? 

 

Combinaison Signes 

A 𝑣0𝑥 positive and 𝑎𝑥 positive 

B 𝑣0𝑥 positive and 𝑎𝑥 negative 

C 𝑣0𝑥 negative and 𝑎𝑥 positive 

D 𝑣0𝑥 negative and 𝑎𝑥 negative 

 
Answer(s): _______________________ 

 
 
5. Three identical boxes are stacked on top of each other like 

shown. Someone is pulling with a 100 N force towards the 
right on the bottom box, the middle box is tied to a wall to the 
left, and the top box is only sitting on top of the middle one. 
The 100 N force is larger enough so that the bottom box starts 
moving towards the right. 
 
At the moment shown on the diagram, on which box is the 
x-component of the net force the greatest? 
 

a)   The top box. 
b)   The middle box. 
c)   The bottom box. 
d)   The x component of the net force is the same on all boxes. 

 
At the moment shown on the figure, on which box is the y-component of the net force 
the greatest? 
 

a)   The top box. 
b)   The middle box. 
c)   The bottom box. 
d)   The x component of the net force is the same on all boxes. 
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6. A ball is thrown in the air and falls back on the ground. Which one of these graphs 
represents this ball’s velocity? 

 

 

 
 
 
7. A box is at rest on the ground. Which of the following force is associated, by Newton’s 

third law, to the normal force exerted on the box by the ground? 
 
a)   The gravitational force exerted on the box by the Earth. 
b)   The gravitational force exerted on the Earth by the box. 
c)   The normal force exerted on the box by the ground. 
d)   The normal force exerted on the ground by the box. 
e)   The weight of the box. 
 

 
 
8. An astronaut in space kicks a satellite with a mass greater than his. FS is the force on 

the satellite, as is the acceleration of the satellite, FA is the force on the astronaut and 
aA is the acceleration of the astronaut. Complete the following relations. 

 
FS ___________ FA    as ___________ aA 

      ( >, <  or  =)         ( >, <  or  =) 
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9. Two race cars are moving with a constant speed on circular tracks. 
However, they are on tracks with different radius. The radius of 
track B is 4 times the radius of track A. If they both have the same 
centripetal acceleration, then the speed of the car on track A is… 
 

a)   16 times smaller than the one of the car on track B. 
b)   4 times smaller than the one of the car on track B. 
c)   2 times smaller than the one of the car on track B. 
d)   the same as the one of the car on track B. 
e)   2 times greater than the one of the car on track B. 
f)    4 times greater than the one of the car on track B. 
g)   16 times greater than the one of the car on track B. 
 

 
 
10. The following figure shows the position of an object along a rectilinear trajectory at 

constant time intervals. 

 
Which one of these graphs represents this object’s motion (circle the graph)? 

 

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

A ball is thrown upwards from the edge of the roof of a school. When the ball is falling 
back down, it passes near the edge of the roof, continue to fall 
along the wall and hits the floor. 5 seconds after the launch, the 
ball is 50 m under it starting height (the roof). 

 
a) What is the ball’s initial velocity? 
b) What is the ball’s maximum height above the roof 

reached by the ball? 
c) What is the ball’s acceleration at its highest point? 
d) What is the ball’s velocity when it is 50 m below the level 

of the roof? 
 
 

Answers:  a) 14.5 m/s upwards    b) 10.727 m      
       c) 9.8 m/s² downwards     d) 34.5 m/s downwards  

 
 
 
 
 
 
 
 
 
 
 
12. (20 points) 

 
Two 20 kg blocks are on frictionless surfaces as shown in the following diagram. 

 
a) What are the block’s accelerations? 
b) What is the rope’s tension? 
c) What is the magnitude of the normal force 

acting of each block (2 answers)? 
 
 
 
 

Answers:   a) 2.949 m/s² (downhill for block A) 
  b) 59 N     c) Block A: 156.5 N   Block B: 196 N
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13. (20 points) 
 
A man is 64 m from the edge of a 53 m deep cliff and throws a ball with an initial 
velocity v0 at an angle of 37°. The ball grazes the edge of the cliff and continues its 
trajectory towards the bottom of the cliff. 

 
a) What is the ball’s initial speed? 
b) What is the horizontal distance (x) between 

the foot of the cliff and the position where 
the ball hits the ground? 

 
 
 
Answers: a) 25.54 m/s     b) 42.33 m 

 
 
 
 
 
 
 
 
 
 
 
14. (15 points) 

 
A cable is holding a 500 kg elevator. 

 
a) Find the tension of the cable if the elevator is moving 

upwards with a constant speed of 4 m/s. 
b) Find the tension of the cable if the elevator is moving 

downwards with a speed of 4 m/s and it’s slowing 
down at a rate of 5 m/s². 

c) Find the tension in the cable if the elevator is moving 
downwards with a speed of 4 m/s and its speed is 
increasing at a rate of 5 m/s². 
 

 
 
Answers: a) 4900 N     b) 7400 N     c) 2400 N 

 


