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1. A 5.30 kg wagon is moving at 2.00 m/s to the right. A 0.180 kg blob of putty moving 
at 32.0 m/s also to the right strikes the wagon and sticks to it. 
With what speed will the wagon and the putty move after the collision?  
 
2. In a vehicle safety test, a 1 580 kg truck travelling at 60.0 km/h collides with a  
    concrete barrier and comes to a complete stop in 0.120 s. Determine the magnitude of  
    the change in the momentum of the truck, expressed in scientific notation.     
 
3. A sound wave travels through a medium with a speed of 355 m/s. If the frequency of  
    the sound is 440 Hz, what is the period of the sound wave?                              
 
4. What is the angle of refraction in a block of glass if the index of refraction is 1.65 and  
    the angle of incidence is 320?                                                                             
 
5. How much louder is a sound with a sound intensity level of 80 dB than a sound with a  
      sound intensity level of 40 dB?                                                                        
    
6. What is the speed of sound in air if the temperature is -160C?                        
 
7. Sound intensity changes from 10-8 W/m2 to 10-2 W/m2 as a motorcycle passes you on  
    the road. What is the change in sound intensity level?                                    
 
8. As the wind blows over the rope that is tied between a boat and the wharf it causes  
      the rope to vibrate. The rope is 4.0 m long and a standing wave pattern is set up such  
      that there are 5 antinodes in the rope. If in that condition the frequency is calculated  
      to be 60 Hz, 
 
      a) What is the speed of the wave in the rope?                                                  
      b) What is the lowest frequency at which the standing wave will be set up in the  
            rope? 
      c) What will be the wavelength of the third overtone (4th harmonic)?                                                           
 
  9. A ray of light strikes a rectangular piece of plastic at an angle of 300. If the index  
        of  refraction for the plastic is 1.50, what is the angle of refraction of the light ray? 
                                                                                                                                
10. The index of refraction for diamond is 2.42. 
      a) What is the speed of light in diamond?                                                        
      b) What is the critical angle for diamond if it is in air?                                    
 
11. The third resonant length of a closed air column is 75 cm. 
      a) What are the first and second resonant lengths?                                          
      b) What is the lowest resonant frequency if the speed of sound is 344 m/s?  

             
            12. A student stands 200 m in front of a cliff and fires a starter pistol.  She hears the echo 
              1.23 s later.  Compute the air temperature.                                                          
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            13. An observer, located 2.0 m from a sound source, measures the sound intensity level to 
                 be 70 dB.  If she then moves off to a distance of 20.0 m from the source, what will be  
                 the new value for the sound intensity level?                                                     
 
            14.  A pipe, 1.4 m long, is open at both ends.  By blowing across one end of the tube, a  
                 student is able to make it resonate.  Compute the lowest resonant frequency given that  
                 the speed of sound is 340 m/s.                                                                           
 
               

          From here on is your midterm review I  
          gave you in Jan 2008 
 
 

1. When an object is subjected to a constant positive net force it will experience a  
    constant 
    A. velocity.  B. momentum.  C. acceleration. D. displacement. 
 
2. A 5.0 kg object is pulled at a constant speed by a horizontal 12 N force as shown in the 
   diagram below. 

 
What is the coefficient of friction between the object and the surface? 
     A. 0.24   B. 0.42   C. 1.0   D. 2.4 
 
3. A falling 0.60 kg object experiences a frictional force due to air resistance of 1.5 N. 
    What is the object’s acceleration? 
     A. 22.5 /m s   B. 24.4 /m s   C. 27.3 /m s   D. 212 /m s  
 
4. A 1200 kg vehicle is accelerated from rest to 15 m s over a distance of 85 m. What is      
    the net force on the car during this acceleration? 
    A. 1 600 N   B. 3 200 N  C. 6 800 N  D. 10 000 N 
 
5. Which of the following is a correct statement about gravity? 
     A. An object falling freely has no gravitational force on it. 
     B. The acceleration due to gravity, g, is a universal constant. 
     C. The gravitational field of a body follows an inverse square law. 
     D. The gravitational potential energy varies with the square of distance of separation. 
 
6.  An 2100 kg car initially travelling at 25 /m s brakes to avoid hitting another car. The 
car accelerates at 22.3 /m s− while braking to a stop. How far does the car travel during      
its acceleration? 
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7. If the distance between two masses is doubled, the gravitational force (Fg) between the 
masses is 
 A. doubled    B. quadrupled   
 C. reduced to one-half  D. reduced to one-quarter 
 
8. A car moving at a speed of 6.0 meters per second enters a highway and accelerates at 
2.0 meters per second2. How fast will the car be moving after it has accelerated for 45 
meters? 
 
9. Which of the following statements is always correct about an object in motion? 
A. It has a tendency to accelerate.         B. A net force must be acting on it. 
C. It has a tendency to keep moving.    D. The net force acting on it must be zero. 
 
10. A boy walks 150 m due East and turns and walks 30 m due West.  His displacement  
       is 
       A.  30 m (W)               B.  120 m (W)                C.  120 m (E)           D.  180 m (E) 
 
11. The process of determining values of the dependent variable beyond the plotted  
      points is called            
      A. extrapolation             B. parallax            C. interpolation        D. variance 
 
12. A 10.0 kg experiment package is brought from the Earth to the Moon. The 
gravitational field strength on the Moon is one-sixth that on the earth. Which statement 
about the package is true 
      A. It will have a mass less than on the earth 
      B. It will have a mass greater than on the earth 
      C. It will have a mass equal to that on the earth. 
      D. It will have a mass that may be either greater than or less than that on the earth 
 
13. Martha accelerates from rest at 3.0 m/s2 for 6.0s. What distance does Martha travel in 
this time? 
(a) 2.0 m  (b) 18 m  (c) 54 m  (d) 108 m 
 
14. A 2.0 kg object falls from a height of 25 m. What is the speed just before it hits the 
ground? 
(a) 11 m/s  (b) 22 m/s  (c) 123 m/s  (d) 490 m/s 
 
15. The velocity of an object is shown below. What is the displacement of the object 
during the first 5.0 s? 
 
 
 
 
 
 
(a) 0 m (b) 2 m   (c) 25 m  (d) 50 m 



Physics 2204                                        Final Review Sheet                               June 2008 
 

16. What quantity is represented by the slope a velocity-time graph? 
(a) displacement (b) distance  (c) acceleration (d) force 
 
17. A car leaves St. John’s for Mount Pearl at 50 km/h. A second car leaves Mount Pearl 
for St. John’s at 80 km/h. If St. John’s is 5 km from Mount Pearl, how long will before 
the cars meet? 
(a) 0.04 h  (b) 0.17 h  (c) 50 h  (d) 650 h 
 
18. Which of the following graphs best represents the ticker tape shown? 

  
19. A square track has each side 100 m long. A jogger at the southeast corner starts 
running northward and runs once around the track in 50 s. What is the jogger’s average 
velocity? 
(a) 0 m/s  (b) 1.0 m/s (W) (c) 2.0 m/s (W) (d) 4.0 m/s (W) 
 
20. What is the magnitude of the acceleration of a car, if it accelerates uniformly from 2.5 
m/s to 10.5 m/s in 5.0 s? 
(a) 0.5 m/s2  (b) 1.6 m/s2  (c) 2.1 m/s2  (d) 40 m/s2 
 
21. How long would it take for an object to free fall from the top of an 80 m high 
building? 
(a) 1.0 s  (b) 2.0 s  (c) 4.0 s  (d) 8.0 s 
 
22. If you stand on a bus facing the front as it slows down, in what direction does your 
body’s inertia cause you to fall? 

(a) forwards  (b) backwards  (c) to the left  (d) to the right 
 

23. Which of the following graphs best represents the motion of a ball being thrown into 
the air and then caught at the same level from which it was thrown? 

24. What force is required to accelerate a 10 kg object from 20 m/s to 40 m/s in 5.0 s? 
(a) 10 N  (b) 20 N  (c) 30 N  (d) 40 N 
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25. What is the acceleration of the two blocks shown, assuming no friction?  

26. A student jogs 40 m (N) in 8.0 s. What is the velocity of that student? 
(a) 5 m/s (N)  (b) 5 m/s2 (N)  (c) 320 m/s (N) (d) 320 m/s2 (N) 
 
27. What is the x component of a 22 N force acting at an angle of 31° to the horizontal? 
(a) 0.51 N  (b) 0.86 N  (c) 11 N  (d) 19 N 
 
28. The tension (T) in the rope attached to the object shown is 5 N, and the force of 
gravity (F) acting on the object is 3 N. What is the unbalanced force acting on the object? 

(a) 2 N (down)  (b) 2 N (up)  (c) 8 N (down)  (d) 8 N (up) 
 
29. What is the vector sum of all the forces acting on a body called? 
(a) equilibrant force   (b) gravitational force (c) inertial force    (d) net force 
 
30. During which section of the graph shown, would the displacement time graph for the 
object be a straight line? 

(a) A  (b) B  (c) C  (d) D 
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31. Lori walks 10-km (E) and then turns 90 degrees to walk 50-km (S). What is her 
displacement? 

(a) 51 km (79 ° S of E ) 
(b) 49 km (79° S of E ) 
(c) 51 km (27° E of S ) 
(d) 49 km (27° E of S ) 

 
32. A horizontal force of 325 N acts on a 0.9 kg block causing it to slide across a 
horizontal surface. If the force of friction is 5.0 N, What is the acceleration of the block? 
 
33. What is the vertical component of a 125 N force acting at an angle of 35° to the 
horizontal? 

 
34. What is the mass of an object that experiences an acceleration of 120 m/s2 when a  
net force of 16.0 N acts on the object? 
 
35. A 15 kg object is dropped from a hot air balloon at rest. The force of air resistance 
acting on the object is 25 N. What is the magnitude of the net force acting on the object?        
 
36. An object is moving to the right and has a mass of 45 kg. If the coefficient of kinetic 
friction is μk = 0.32, what is the frictional force? 
 
37. A football player kicks a football straight up into the air at a velocity of 22m/s. What 
is the ball’s velocity after 2.5 s? 
 
38. What force is required to accelerate a 5.2 kg object at 231 m/s2 (N)?   
 
39. What is the weight of a 70 kg person?     
 
40. What is the net force acting on a 5 kg object moving at a constant speed of 5 m/s? 
 
41. Jenn swims 2 km/h for 1 hour, then runs at 3 km/h for 2 hours. What was her average 
speed for the trip? 
 
42. Sketch the v-t graph corresponding to the d-t graph shown. 
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43. Sketch a d-t graph for an object starting at the reference point, travelling to the right 
and speeding up. 

 
44. Sketch the following position time graph into a velocity time graph. Be sure to 
include the accurate values for the velocity.  
 

 
 
45. When skiing or snowboarding, where your feet are attached to the equipment used. 
For this reason it is very easy to sprain an ankle. Use Newton’s first law to explain why 
this is so.  
 
46. A 4.5 kg object is thrown vertically upwards with an initial velocity of 5.32 m/s. 
(a) How long does it take the object to reach its maximum height?  
(b) What is the maximum height reached by the object?  
(c) What is the object’s final velocity just before it reaches the ground, which is located 
1.8 m below where the object was first thrown?  
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47. Erin decides to enter her go-cart in a race. She begins the race at a speed of 23 m/s 
and races for 65.0 minutes to end the race at a speed of 67 m/s. 
(a) What is Erin’s acceleration during the race?  
(b) How far does she race?  
(c) Erin slows to a stop in 6 seconds. How far does Erin travel pass the finish line before 
stopping?  
 
48. The diagram to the right shows a cart with mass of 650.0 g, 
which is on a horizontal table. A mass of   50.0 g, which provides 
an accelerating force, is attached to the cart by a cord and a pulley. 
(a) Calculate the acceleration of the cart. Assume there is no 
friction. 
 (b) Still assuming no friction, calculate the tension in the cord. 
50.  A cat on an alley trek went 500.m [N], then 200.m [E], and 

then 300.m  
[S450E].   
(a) Draw a scaled vector addition diagram of this motion  
(b) Determine the cat’s final displacement.  
 
51. A river is 1950m wide.  The velocity of the boat relative to the water is 4.5m/s [N]. 
(a) The velocity of the current is 1.5 m/s [E].  
(b) What is the velocity of the boat relative to the shore? 
(c) How long will it take the boat to cross the river? 
 
52. Bill jumped upward from a high bridge with a speed of 6.30m/s and fortunately 
missed the bridge on the way down.   
(a) If his bungee cord was 9.50m long, what was Bill's velocity just before he reached the 
end of the cord?  
(b) Calculate the time this took.  
 
53. Bobber is speeding at a speed of  v = 45.0 m/s, passes a stopped police car the police 
car gives chase immediately accelerating at 4.50 m/s2.   
(a) At what time will the police car catch the speeder?  
(b) How far did they travel? 
 
54. A car has a mass of 2.40 x 103 kg, and is accelerating down a road at a rate of 3.80 
m/s2.  What is the coefficient of friction between the car and the road if the engine 
produces a force of 4.4 x 103 N [forward]? 
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55. Two blocks are connected by a string and pulley as shown.  Assuming that the string 
and pulley are massless and frictionless, and using g = 9.8 m/s2, the tension in the string 
is: 

 
56. Which of the following is a vector quantity? 
(a)  55 m/s         (b)  55 m/s2      (c)  55 m, [S]              (d)  none of these 
 
57. An object travels 180 km with a velocity of 90 km/h.  The time was 
(a)  2 seconds         (b)  2 h                (c)  0.5 seconds            (d)  0.5 h 
 
58. For any moving object which of the following four statements is the only true one? 

(a) The speed can never be smaller than its velocity. 
(b) It’s possible for the speed to be zero and the velocity greater than zero. 
(c) Its velocity can never be equal to its speed. 
(d) If velocity is zero, speed must also be zero. 

 
59. In which graph below does the moving object stop in the same position that it started? 
 
 
 
 
 
 
 
 
60. How is average speed calculated? 

(a)  Total displacement divided by the change in time. 
(b)  Total displacement multiplied by the change in time. 
(c) Total distance divided by the total time. 
(d) Total displacement multiplied by the total time. 

 
61. Which of the following graphs indicates that the object is moving? 

(a)  1, 2, 3  (b)  1, 4  (c)  4 only  (d)  1, 2, 4 

d d V V

A) B) C) D)

 

d d V V

t t t t
0 0 0 0

1 2 3 4
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62. Which one of the following graphs shows uniformly accelerated motion? 

 
63. If the force exerted on an object were tripled, then we would expect the acceleration to 
 (a)  increase by a factor of 3 
 (b)  decrease by a factor of 3 
 (c)  increase by a factor of 1/9 
 (d)  decrease by a factor of  1/9 
 
64. Which of the following statements best describes Newton's Second Law of Motion? 
(a)  Acceleration is inversely proportional to the applied force when mass is constant. 
(b) Acceleration is directly proportional to the applied force when mass is constant. 
(c) Acceleration is directly proportional to the mass of an object when the force is constant. 
(d) Both B and C are correct. 
                             

            65. Calculate the gravitational force of attraction between the moon and the earth. 
   massmoon = 7.35 x 1022 kg, 
   massearth = 5.97 x 1024 kg,  
   distanceearth to moon = 384500 km 

 
66. Determine the net force for each of the following? 

 

3N
2N

1N

2N3N

5N

1001N

1000N 1000N

1000N

22.6o

5N
12N

13N

1000N1000N

1000N 1000N

1 2

3 4

 
 
 
 

A) B) C) D)

d d V V

t t t t
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67. The graph at the right depicts the motion of an object.  Use the graph to find the 
instantaneous velocities at t = 3 s and t = 5 s. 

 
    d vs. t 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
68. Describe the motion of the graph above. 
 
69. Two children are sitting on a sled.  The sled and children have a mass of 220 kg.  If 
they are being pulled with a force of 54. N [30oEofN] and pushed from behind with a 
force of 75 N [55oEofS]. 
(a)Draw a free body diagram for the sled.  Include a legend. 
(b) Calculate the acceleration of the children on the sled in the horizontal direction. 
  
70.  A box of mass 10.5 kg slides acreoss a floor and comes to a complete stop.  If its 
initial speed was 12.0 km/h and µk = 0.25, calculate the following. 
(a) the force of friction acting on the box. 
(b) the acceleration of the box. 
(c) the distance travelled by the box before stopping. 
(d) he time it took to stop. 
 
71. Consider the system to the right.  Find the acceleration and tension in the rope.  
 
 
 
 
 
72. Two boxes are attached by a rope, which is then placed over a frictionless pulley and 
set up on a frictionless table as shown below.  What is the tension in the rope? 

1.0 kg

3.0 kg

4.0 kg 

2.0 kg 
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73. An old owl is much tuckered out after a night of hunting and sleeps so soundly on its 
tree perch that its claws relax causing it to plummet downwards until it is rudely 
awakened by encountering the ground after a 2.1 s fall.    

a)  How high must it fly to get back to its perch?  

b)  On the way down, how long did it take to fall half way?  

c)  On the way down, how fast was it falling at the half way point?  

74. Just as Sylvester Cat is about to pounce on Tweety Bird, Granny lets out a blood 
curdling scream and Sylvester leaps vertically into the air but manages to land on all 
fours after just missing the chandelier which is 2.7 m above the floor.   

a)  With what speed did the frightened cat propel itself upward?  

b)  How long was it in the air?  

75. What is the gravitational force of attraction between two 2500 kg cars whose centres 
are 2.0 m apart? 
 
76. What happens to a gravitational force of 900 N when the objects concerned get 
farther apart by a factor of 3?  
 
77. Which of the following examples is not explained by Newton’s First Law 
I. knocking snow off you boots by stamping them 
II. a car leaving the road on a sharp turn 
III. astronauts accelerate in space using thrusters 
IV. seatbelts seem to press against you when the brakes are applied 
 
78. What is the net force in the diagram if F1 = 10.0 N and F2 = 12.0 N? 
 a)  2.0 N [NW] 
 b)  15.6 N [W40N] 
 c)  15.6 N [E40N] 
 d)  15.6 N [E50N] 
 
79. A 6.0 g mass is accelerated with a force of 15.4 N for 0.02 s.  What is the  
acceleration? 
a) 2.6 m/s/s       b) 0.051 m/s/s c) 51.3 m/s/s  d) 2566 m/s/s 
 
80. Which choice makes up an action-reaction pair? 
a)  Team A and Team B are in a tug of war and neither can make any headway 
b)  Two tow trucks, each pointing in the same direction are pulling a car from a ditch 
c) Bill pushes forwards on the back of a car while Sam pushes backwards on the hood 
d)  The earth is pulling down on a parachute, and the air is pushing up on the parachute 
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40°

40°

81. Draw a FBD for each of the following. 
a) a parachutist with weight of 600N has air resistance of 600N acting on him  
b) a toboggan is pulled with a force of 100 N 30 degrees above the horizontal, and  
friction amounts to 55 N. 
 
82. What is the net force acting on a car being pulled as shown in the diagram? 

 
  
 
 
 
 
 
 
 
83. What is the gravitational attraction between two bodies of mass 2.50 kg held a 
distance of 4.00 m apart? 
 
84. What happens to a gravitational force of 400 N when the objects concerned get closer 
to each other by a factor of 2? 
 
85. When two masses, m1 and m2, are a distance, d, apart, the gravitational force between 
them is 0.01 N or 1.0 x 10-2 N. What will be the new gravitational force if one of the 
masses is doubled, the other mass is tripled and the distance between them is reduced by 
½ ? 

 
86. A satellite with a mass of 450.0 kg is 50.0 m from a space station with a mass of 8.5 × 
106 kg. Calculate the gravitational force. 
 

           87. A dog sled is being pulled upon in various directions by three sled dogs and also by  
           the driver. Dog 1 pulls 60.0 N  [West ], Dog 2 pulls 100 N [South],  Dog 3 pulls 140 N  
           [40E S of E] and the driver pulls 120 N [North]. 

(a)Draw a neat diagram to represent forces acting on the sled. 
(b) Use trigonometry or graphical analysis to find the resultant of the vectors. Remember 
to determine both the magnitude and direction. 
 
88. The universal gravitational constant is G = 6.67× 10-11 Nm2/kg2. Two identical 
boulders each having a mass of 4000 kg are placed 20.00 m apart.  Determine the force of 
gravitational attraction between the masses. 
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89. What is the net unbalanced force on the car in the picture. 

 

90. Which object has the greatest inertia? 
a) 1200 kg sports car moving at 20 km/hr 
b) 200 kg cannon ball moving at 150 m/s 
c) 50 kg human in freefall 
d) 10 kg missile traveling at 750 km/hr 
 
91. Solve the following kinematics problems: 
(a) A snowmobile on a frozen pond is moving at 15.0 m/s when the driver decides to pass 
a slow-moving komatik.  If the driver accelerates to a speed of 19.5 m/s in a time of 4.00 
s then what was the acceleration? 
(b) A bicycle is rolling down a long hill, initially moving at 3.10 m/s.  It accelerates at 
0.720 m/s2 until it reaches a speed of 13.1 m/s.  Calculate the distance traveled. 
(c) A bullet is launched upwards from ground level at a speed of 342.0 m/s.  Compute the 
height of the bullet above the ground after 6.0 s.  What is the maximum height reached by 
the bullet? 
(d) A cart moving towards the left at 6.80 m/s is accelerated towards the right at 1.40 
m/s2.  What will its velocity be after 3.00 s? 
(e) A baseball strikes a catchers glove at an initial velocity of 35.0 m/s and moves the 
glove back 14.0 cm while coming to rest.  What is the average acceleration of the 
baseball while it is in contact with the glove? 
(f) An object is thrown straight upwards with a velocity of 30.0 m/s.  How long does it 
take to reach its maximum height? 
(g) A ballast bag is dropped from a balloon that is 70.0 m above the ground and rising at 
13.0 m/s.  What is the maximum height reached by the ballast bag?  What is the ballast 
bag’s position after 5.00 s? 
(h) You are standing at the top of a cliff, 40.0 m above the water level.  If you throw a 
ball upward and it hits the water 6.28 s later, at what velocity did you throw the ball? 
 
92. Consider a box-and-pulley system whereby a 2.80 kg mass rests on a table and a 3.20 
kg mass hangs freely over the edge from a pulley.  Find the acceleration of the system 
and the tension in the rope if the surface between the 2.80 kg block and the table is 
frictionless.  Then assume that the surface has a coefficient of friction of 0.410 and find 
acceleration and tension of the system with friction. 


