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Use this review to prepare for your final exam. 
There are 60 multiple choice questions (60 points) and 10 problems (50 points).  

Use the answers on the last page to determine your score out of 110.  
 

FUNDAMENTAL CONSTANTS AND 
USEFUL PHYSICAL DATA 

(Tear Off) 
 
    

  speed of light in a vacuum, c   3.00 x 108  m/s 
  Gravitational constant, G   6.67 x 10-11 N�m2/kg2 
  charge on the electron, e   1.60 x 10-19 C 
  Coulomb's Constant, k   9.0 x 109 N�m2/C2 
  Permittivity of free space, eo   8.85 x 10-12 C2/N�m2 

  Permiability of free space, mo   4p x 10-7 T�m/A 

  Avogadro's number, NA   6.02 x 1023 mol-1 

  Planck's Constant, h    6.63 x 10-34 J�s 
  Electron rest mass, me   9.11 x10-31 kg  
  Proton rest mass, mp    1.67 x 10-27 kg   
  Atomic mass unit, u    1.6605 x 10-27 kg  
  speed of sound at S.T.P.   331.5 m/s 
  pi, p      3.1415927 
 
  Earth: 
  Mass      5.97 x 1024 kg 
  Radius (mean)     6.38 x 106 m 

standard gravitational acceleration, g  9.80 m/s2 
  

Moon: 
  Mass      7.4 x 1022 kg 
  Radius (mean)     1.74 x 106 m 
  Mean Distance from Earth   3.85 x 108 m 
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PART I: Questions (60 marks) Choose the best answer. 
 
A ball is thrown straight up. It rises to a height of 11 metres and then falls back and is caught.  
 
1. The ball was airborne for: 
a) 1.5 s 
b) 3.0 s 
c) 4.5 s 
d) 6.0 s 
 
2. What was the displacement of the ball? 
a) 0 m 
b) 11 m 
c) 22 m 
d) none of these 
 
3. What was the average speed of the ball? 
a) 15 m/s 
b) 0 m/s 
c) 9.8 m/s 
d) 7.3 m/s 
 
4. What was the maximum speed of the ball? 
a) 15 m/s 
b) 9.8 m/s 
c) 7.3 m/s 
d) 5.5 m/s 
 
5. A rock is thrown straight up at a velocity of 22.8 m/s. It will rise to a maximum height of: 
a) 2.30 m 
b)1.2 m 
c) 223 m 
d) 26.5 m 
 
6. Which of the following choices is not possible for a particle moving in one dimension? 
a) positive velocity and negative acceleration 
b) negative velocity and negative acceleration 
c) In a time Dt, the average velocity is negative while the total displacement is negative 
d) In a time Dt, the average velocity is positive and the total displacement is negative 
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Questions 7 - 10 

A kid standing on the roof of a 10 m high building throws a snowball straight up as shown. The snowball 
goes up and then falls into the street below. A vector reference frame is established so that the up 
direction is positive and down is negative. Questions 7 to 10 refer to the displacement, velocity and 
acceleration of the snowball. Choose the best answer.  
 
7. Where is the velocity zero? 
a) at A   b) at C   c) at A and E 
d) at E   e) at F    
 
8. Where is the velocity negative? 
a) at A   b) at C   c) at A and E 
d) between A and C e) between C and F  
 
9. Where is the displacement zero? 
a) at A   b) at C   c) at A and E 
d) between A and C e) between C and F  
 
10. Where is the displacement most negative? 
a) between C and F b) at C   c) at F 
d) at A and E  e) between E and F  
 
11. A car initially travelling at a constant velocity suddenly brakes and comes to rest. Taking the 
direction of travel as the positive direction, which of the following is true. 
a) displacement, Dd is negative 
b) final velocity, vf is negative 
c) acceleration, a is negative 
d) all the above are false 
 
12. Taking “up” as positive; at the highest point, the acceleration of a projectile is 
a) 9.8 m/s2 
b) 0 m/s2 
c) -9.8 m/s2 
d)  none of the above 
  
13. Which of the following might represent a displacement vector? 
a) 22 m/s, west 
b) 24 m 
c) 45 s 
d) 30 m, down 

 

 

 

+ 
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14. Which of the following expressions for average acceleration is incorrect? 
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15. A 3.5 kg mass is pulled to the right over a level surface by a 5.0 N horizontal force. The mass is 
found to accelerate at 1.0 m/s2 to the right. The magnitude of the frictional force is: 
a) 0 
b) 8.5 N 
c) 1.5 N 
d) 17.5 N 
 
16. A cable exerts an upward pull of 7500 N on an elevator weighing 6000 N at rest. The net force acting 
on the elevator is: 
a) 1500 N 
b) 6000 N 
c) 7500 N 
d) 13 500 N 
 
17. The acceleration of the elevator in the previous question is: 
a) 1.22 m/s2 
b) 2.45 m/s2 
c) 3.68 m/s2 
d) 4.90 m/s2  
 
18. A 1200 kg rocket rises vertically with an upward acceleration of 40.0 m/s2. Calculate the engine 
thrust required. 
a) 9960 N 
b) 8000 N 
c) 60 000 N 
d) 78 040 N 
 
19. One newton is equivalent to: 
a) 1 kg�m/s 
b) 1 kg�m2/s 
c) 1 Wb/m2  
d) 1 kg�m/s2 
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20. A frog uses a rocket to cross his frozen pond. The rocket produces a thrust of 18 N and no other 
forces are significant. The rocket has a mass of 100 grams. The  
acceleration of the frog and rocket is 24 m/s2.  
What is the mass of the frog? 
 

a) 75 g   b) 0.75 kg 
c) 250 g   d) 650 g 

 

 
21. A model rocket has a mass of 100 g. It’s weight on Earth is about  
a) 100 N b) 10 N c) 1 N  d) 0.1 N 
 
22. If the rocket in question 21 has a motor that produces a continuous  
thrust of 9.0 N, the acceleration of the rocket will be 
a) 20 m/s2  b) 40 m/s2 c) 60 m/s2  d) 80 m/s2 
 

23. The rocket in question 21 is launched straight up. Assuming negligible air resistance, its altitude after 
1.2 seconds is 
a) 115 m b) 58 m c) 38 m d) 146 m  
 
24. A rocket accelerates upward. Air resistance is negligible. Which of the following free-body diagrams 
fits this situation best? 
 
     
  
 
 
 
 
 
 
 
 
 
 
25. A crate is dragged across a level floor by a rope which is parallel to the floor. The crate moves at 
constant speed. Which of the following free-body diagrams fits this situation best? 
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d) 

 
26. A heavy truck and a light truck collide. According to one of Newton’s Laws, the force acting on the 
light truck is ______ the force on the heavy truck.  
 

a) greater than  b) less than  c) equal to  
 
 

27. When the distance between two charges is halved, the electrical force between the charges _____. 
a) quadruples  
b) doubles  
c) is reduced by 1/4  
d) halves  
 
28. A charge feels a force of 0.50 newtons when it is 1.0 metre away from a Van de Graff Generator. 
The force will be ___ newtons when the charge is 2.0 meters. 
a) 0.125  
b) 0.25  
c) 0.50  
d) 2.00  
  
29. Two charges are 0.40 meters apart. One charge is 1.0 x 10-10 C. The other is 3.0 x 10-9 C. The force 
between these two charges is:  
a) 0.050 N  
b) 6.75 x 10-9 N 
c) 1.69 x 10-8 N 
d) 1.5 X 10-7 N 
 
30. A wire has a current of 2.0 amps. How many coulombs of charge pass through the wire in 3.0 
seconds? 
a) 2.0 C  
b) 3.0 C  
c) 4.0 C  
d) 6.0 C 
 
31. Which diagram below best represents an electric field? 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
a) 

 

 
b) 

 
 c) 
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32. A horizontal wire carries a conventional current directly towards you. What is the magnetic field 
produced by this current from your viewpoint? 
 

a) circles the wire in a clockwise direction 
b) circles the wire in a counterclockwise direction 
c) points directly towards you 
d) points directly away from you 
 

33. An proton moving with a velocity v to the right, enters a region of uniform magnetic field that points 
into the plane of the paper. How will the proton be deflected after it enters this region? 
 

a) toward the top of the paper 
b) toward the bottom of the paper 
c) into the plane of the paper 
d) out of the plane of the paper 
 
 

34. Which statement best explains why the weight of an object of mass m is different on the Moon than 
it is on the Earth? 
a) The mass of the Moon is different from that of Earth. 
b) The masses and radii of the Moon and Earth are not the same. 
c) The mass m is further from the Earth's centre when it is on the Moon. 
d) The constant G is different on the Moon. 
 

35. A conducting sphere has a net charge of - 3.84 × 10- 17 C. What is the approximate number of excess 
electrons on the sphere? 
a) 40    c) 22    
b) 6.1 × 10-36   d) 240 
 
36. Two particles move through a uniform magnetic field that is directed out 
of the plane of the page. The figure shows the paths taken by the two 
particles as they move through the field. The particles are not subject to any 
other forces or fields. Which one of the following statements concerning 
these particles is true? 
a) Particle 1 is positively charged; 2 is negative. 
b) Particle 1 is positively charged; 2 is positive. 
c) Particle 1 is negatively charged; 2 is negative. 
d) Particle 1 is negatively charged; 2 is positive. 
 
37. For the circuit shown, when the switch is closed. The magnetic field 
will exert a force    
a) towards the right 
b) into the page 
c) out of the page 
d) down, towards the bottom of the page 
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38. The tiny sphere shown below has an electric charge of -2.27 x 10-16 C and a mass of  
2.4 x 10-11 g. It is suspended (held motionless) between two 
charged plates – the electric force balancing the gravitational 
force. The electric field between the plates must be 
 

a) 2.0 x 104 N/C  b) 3.9 x 10-6 N/C  
c) 1.0 x 103 N/C  d) 1.0 x 106 N/C  
 

 
 
 
39. The electric field represented in the diagram shown here  
is most likely the result of 
a) two positive charges 
b) two negative charges 
c) one negative and one positive charge 
d) two neutral objects 
 
40. Ganymede, the largest natural satellite in the solar system, orbits Jupiter. 
It has a mass of 1.48 x 1023 kg and an average radius of 2631 km. The 
gravitational field strength on the surface of Ganymede is 
a) 4.43 N/kg 
b) 1.43 N/kg 
c) 1.4 x 106 N/kg 
d) 3.75 N/kg 
 
41. In which of the following diagrams is the magnetic force on the moving charge greatest? 
 
 
a)        b)  
 
 
 
 
 
 
 
 
c)         d) 
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42. A tiny plastic sphere with a charge of 5.66 x 10-17 C. The electric field between the plates is  
3.8 x 105 N/C. If the charge is held motionless, what is the 
mass of the sphere?  
a) 2.2 x 10-12 kg 
b) 2.0 x 1023 kg 
c) 1.4 x 10-22 kg 
d) 2.2 x 10-10 kg 
 
43. A +15 mC charge is 15 cm from the second charge. The electric force between them is  
0.12 N. What is the size of the second charge? 
a) 1.3 x 10-7 C 
b) 1.5 x 10-9 C 
c) 2.0 x 10-8 C 
d) 3.1 x 10-16 C 
 
44. The force between a 5.97 x 1024 kg mass and a 1.9 x 1030 kg mass is 8.4 x 1025 N. No other forces 
are significant. What distance separates the masses?  
a) 2.2 x 1018 m 
b) 3.0 x 109 m  
c) 1.5 x 109 m  
d) 5.0 x 1036 m  
 
45. A stationary electron is in a uniform 0.55 T magnetic field. What is the magnitude of the magnetic 
force on the proton? 
a) 1.6 x 10-20 N 
b) 3.2 x 10-20 N 
c) 1.6 x 10-21 N 
d) zero 
 
46. Which of the following diagrams most accurately represents the electric field around a small 
negatively charged sphere? 
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47. The tendency of an object to resist any change to its motion is known as ______. 
a) force  
b) mass  
c) inertia  
d) momentum 
 
48. According to the internet encyclopaedia Wikipedia, “the perpendicular component of the contact 
force exerted by, for example, the surface of a floor or wall, on an object, preventing the object from 
entering the floor or wall” is called the ________ force.  
a) gravitational  
b) normal 
c) tension 
d) frictional  
 
49. If an object moves with constant velocity, it means that 
a) there is a force pushing the object along 
b) no forces are acting on the object 
c) there is no net force 
d) only the force of gravity acts 
 
50. A car initially moving to the right, slows down as the brakes are applied. Which row in the table 
gives the correct directions for the velocity v, acceleration a and the net force SSSSF.  
a) A 
b) B 
c) C 
d) D 
 
 
 
 
 
 

51. What type of wave is produced when 
the particles of a medium vibrate in the 
same dimension as the direction of wave propagation? 
a) longitudinal wave b) sound wave. c) standing wave. d) transverse wave 
 
52. The speed of sound depends most on the 
a) amplitude of the sound wave b) intensity of the sound 
c) transmitting medium d) pitch of the sound  
 
53. As a wave travels into a new medium in which its speed increases, its wavelength 
a) decreases b) increases c) remains the same 
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54. What is the frequency of a water wave that has a speed of 0.4 meter per second and a wavelength of 
0.02 metres? 
a) 20 hertz b) 10 hertz c) 0.008 hertz d) 0.5 hertz 
 
55. A vibrating object with a frequency of 200 Hz produces sound which travels through air at 360 m/s. 
The number of meters separating the adjacent compressions in the sound wave is 
a) 0.900 b) 1.80 c) 3.60 d) 7.20 e) 200 
 
56. Two traveling pulses on a rope move toward each other at a 
speed of 1.0 m/s. The waves have the same amplitude. The drawing 
shows the position of the waves at time t = 0 s. Which one of the 
following drawings depicts the waves on the rope at t = 2.0 s? 
 
(a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
57. Four standing wave segments, or loops, are observed on a 2.00 m long string fixed at both ends. It 
vibrates at a frequency of 140 Hz. What is the wave speed? 
a) 23 m/s   c) 70 m/s    
b) 140 m/s   d) 280 m/s 
 
58. A 3.00 m long string sustains a three-loop standing wave pattern as shown. The wave speed is  
1.00 x 102 m/s. What is the frequency of vibration? 
a) 25.0 Hz  c) 75.0 Hz   
b) 33.0 Hz  d) 50.0 Hz 
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59. Red laser light travels from one medium into another as shown. For the system represented in the 
diagram, the angle of refraction is 
a) 0�� to the normal   b) 43�� to the normal 
c) 29�� to the normal   d) 77�� to the normal 
 
60. The change in the speed of the light wave is 
a) 0.64 x 108 m/s   b) 1.5 x 108 m/s 
c) 2.1 x 108 m/s   d) 1.3 x 108 m/s 
 
 
 

PART II: Problems (50 marks) 
Show all your work on foolscap. Enter your final answer in the blank space below the problem. 
 
1. The velocity versus time graph represents the motion of a motorcycle on a linear racetrack. (11) 
 

(a) Determine the acceleration of the object during each lettered section represented by the graph. (3) 
 
 
 
 
(b) Determine the displacement after 10 s. (2) 
 
 
 
 
(c) Determine the displacement after 32 s. (2) 
 
 
 
 
(d) Determine the average velocity after 32 seconds. (2) 
 
 
 
 
 
(e) Determine the average speed after 32 seconds. (2) 
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2. A kid at the top of a cliff (shown) throws a ball straight up so that it just misses him on the way down. 
It falls to the base of the cliff striking the water at 22 m/s. The ball was thrown upward at 9.0 m/s. 
Assume the effect of air resistance is negligible. 
 

(a) How high is the cliff? (3) 
 
 
 
 
(b) How long was the ball in the air? (2) 
 
 
 
 
3. A 49 kg crate is dragged across a level floor by a horizontal rope. The crate 
accelerates at 1.1 m/s2. The crate is being pulled by a 172 N force.  
 

(a) Draw a carefully labelled free body diagram for the sliding crate. (2) 
 
 
 
 
 
 
 
 
 
 
 
(b) What is the coefficient of kinetic friction? (5) 
 
 
 
 
 
4. A hydrogen atom consists of a proton nucleus and an electron which orbits around the proton. The 
smallest possible radius of orbit is known as the Bohr radius. Once an electron is in this lowest orbit, it 
can get no closer to the proton. The electron in this ground state or lowest energy state is held in orbit by 
an electric force of 8.23 x 10-8 N. Calculate the Bohr radius. (4) 
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5. A researcher would like to levitate a 1.00 m long metal bar having a mass of 140 grams in a 2.1 T 
magnetic field.  
 

(a) What electric current does she need to pass through the bar so  
that it “floats”? (4) 
 
 
 
 
 
(b) According to the diagram, in which direction must the  
conventional current flow in the suspended bar? (1) 
 
 
 
 
 
6. Beams of high-speed protons can be produced in so-called “particle beam weapons” using electric 
fields to accelerate the protons.  
 

(a) What acceleration would a proton experience if the gun’s electric field were 5.8 x 105 N/C? (3) 
 
 
 
 
 
 
(b) What velocity would the protons achieved if the  
acceleration occurred over a distance of 22 cm? (2) 
  
 
 
 
 
 
7. The Lunar Roving Vehicle shown below, was a two man electric car used by Apollo astronauts on the 
Moon. It has an empty mass of 210 kg. What is the 
weight of this antique car (in newtons) on the Moon? (4) 
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8. A fisherman notices that his boat is moving up and down in a periodic way because of waves on the 
surface of the water. It takes 5.0 s for the boat  
to travel from its highest point to its lowest, a  
total distance of 1.0 m. The boat is 28.0 m  
from the end of the pier as shown. 
(a) How fast are the waves moving? (2) 
 
 
 
(b) What is the amplitude, frequency, wavelength, and period of the waves? (2) 
 
 
 
9. A light ray passes from air into an unknown substance. The incident angle is 23° and the refracted 
angle is 16°.  
(a) What is the index of refraction of this unknown substance? (2) 
 
 
 
(b) What is the speed of light in the unknown substance? (2) 
 
 
 
 
Answers:  (Please report errors to Mr. Striemer via e-mail rs triemer@pembinatrails.ca).  
 
Part I: Multiple Choice Answers:  
 

1) B 2) A 3) D 4) A  5) D  6) D 7) B 
8) E 9) C 10) C 11) C 12) C 13) D 14) B 
15) C 16) A 17) B 18) C 19) D 20) D 21) C 
22) D 23) B 24) B 25) D 26) C 27) A 28) A 
29) C 30) D 31) D 32) B 33) A 34) B 35) D 
36) D 37) C 38) C 39) C 40) B 41) B 42) A 
43) C 44) B 45) D 46) A 47) C 48) B 49) C 
50) B  51) A 52) C 53) B 54) A 55) B 56) A 
57) B 58) D 59) D 60) A    
 
Part II: Answers to Problems  
1 a) A = +3 m/s2  B = zero C = -2 m/s2 D = zero E = +1 m/s2  
   b) +96 m c) +52 m d) +1.625 m/s  e) 6.625 m/s 
2 a) 21 m b) 3.2 s         3 a) 
3 b) 0.25 4) 5.3 x 10-11 m  5 a) 0.65 A  b) to the right   
6 a) 5.6 x 1013 m/s2 b) 4.9 x 106 m/s 7) 340 N  
8 a) 1.6 m/s b) 0.50 m, 0.10 Hz, 16 m, 10.0 s  
9 a) 1.4  b) 2.1 x 108 m/s    


