
Simon Fraser University 2000 April 18
Physics 100

 Final Examination

This exam has two parts:

 Part A contains 25 multiple choice questions. Complete the bubbles 
for your name and student number on the multiple choice answer 
sheet. Answer the questions on the answer sheet by marking the 
appropriate bubble using a soft pencil. Erase wrong answers 
completely. Each question has only one correct answer. 

Part B contains 6 written problems. Answer these problems in your 
examination booklet. Show your work and explain your reasoning as 
necessary. 

Time 3 hrs. 

Allowed: The Motion Chronicles, Custom Courseware, 
College Physics Custom Edition, Serway and Faughn
Calculators, Rulers, Protractors

Not Allowed: Any other notes, crib sheets or books in any form, or 
any communication devices
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1. A train travelling on a straight track travels 50 
km every 2  hours. If k represents the number 
of kilometers travelled and h the number of 
hours. Which equation expresses this best?

A. 50 h  =  2 k
B. kh  = 2 x 50 
C. 50 k = 2 h
D. h/k = 50/2
E. None of the above

2. A sled is slowing down from 20 km/h while 
moving in the negative direction. Which of 
the following statements is true about the 
sled’s acceleration?

A. The acceleration is positive.
B. There is no acceleration
C. The acceleration is negative

3. An skater is moving to the right (positive 
direction)  on an ice surface with no friction. 
What net force is needed to slow it down at a 
steady rate?

A. To the right  and increasing in strength 
(magnitude).

B. To the right at a constant strength.
C. Toward the left and decreasing in strength.
D. Toward the left and increasing in strength.
E. None of the above.

4. Which graph depicts an object changing 
direction?
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E. None of the above.

5.  A mad scientist invented a perfect lubricant 
and spilled it all over the floor. He is standing 
in the middle of the floor which has no 

friction. He tries to reach the door by 
throwing pieces of his clothing. Choose the 
best description of what happens. (Increasing 
velocity toward the door is equivalent to decreasing velocity 
away from the door. )

A. He increases his speed toward the door 
each time he throws something at the wall 
opposite the door.

B. He moves a little closer to the door each 
time he throws something at the door.

C. He moves a little closer to the door each 
time he throws something at the wall 
opposite the door.

D. He increases his velocity towards the door 
each time he throws something  at the 
door.

E. In order to be sure to reach the door he 
must throw something very massive very 
fast.

6. A basketball hits a tennis ball. While they are 
in contact. What is the relationship of the 
forces of the basketball on the tennis ball 
compared to that of the tennis ball on the 
basketball?

A. The basketball exerts a greater force on 
the tennis ball than the tennis ball exerts 
on the basketball.

B. The basketball exerts a smaller force on 
the tennis ball than the tennis ball exerts 
on the basketball.

C. The basketball exerts the same force on 
the tennis ball as the tennis ball exerts on 
the basketball.

D. The relative forces depend on the 
elasticities of the materials.

E. None of the above.

7. The gravitational field on earth at its surface is 
g. What is the gravitational field of the earth at 
the distance of the moon from the earth (60 
earth radii)?

A.  g/3600
B.  g/60
C. g
D  60 g
E. 3600 g
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8. Two carts are rolling towards each other on a 
track with no friction. They collide and stick 
together with no further movement. What 
can one conclude was true before they 
collided? (Choose the best answer.)

A. The cars had equal masses.
B. The cars had equal  speeds.
C. The cars had momenta which were equal 

in magnitude.
D. The cars had kinetic energies which were 

equal in magnitude.
E. The cars had both equal speeds and equal 

masses.

9. The graph shows the results of an 
experiment in which the acceleration of a 
cart is measured with different masses on 
it. The same force is applied to the cart for 
each different mass.

Mass on cart (kg)

Force
Acceleration

(N•s2/m)

1 2 3

1
2
3
4

From the graph, what is the mass of the cart?
A. 0.5 kg C. 2.0 kg
B. 1.0 kg D. 4.0 kg
E. There is not enough information

10. From the graph, what is the value of the force 
used in all cases?

A. 0.5 N C. 2.0 N
B. 1.0 N D. 4.0 N
E. There is not enough information

11-13 An object of mass 1 kg is suspended from 
a spring and rests in equilibrium at point 2. It 
is displaced 4 cm downward to point 3, then 
released. During the first few vibrations it 
undergoes simple harmonic motion with a 
period of 0.8 second.

4 cm

1

2

3

11. At what point or points is the magnitude of 
the acceleration of the object the smallest?

A. 1 and 3 only D. 2 only
B. 1,2 and 3 only E. 3 only
C. 1 only

12. At what point or points is the net force on the 
object upward?

A. 1 and 3 only D. 2 only
B. 1,2 and 3 only E. 3 only
C. 1 only

13. If the object is displaced downward by 6 cm 
and then released, what will be its period?

A. (2/3)2 x 0.8 s D. (3/2) x 0.8 s
B. (3/2)2 x 0.8 s E.  0.8 s
C. (2/3) x 0.8 s
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14—15. A satellite S1 moves in a circular orbit 
around Mars with a radius four times the 
radius of Mars. A second identical satellite 
moves in a circular orbit close to the surface 
of Mars. The masses of the satellites are much 
less than the mass of Mars.

r

4r

S2

S1

14. What is the ratio (period of S1/period of S2)?

A. 1 B. 2 C. 4 D. 8 E. 16

15. What is the ratio (speed of S2/speed of S1)?

A. 1 B. 2 C. 4 D. 8 E. 16

16. Consider two spheres of masses m1 and m2  
that carry charges q1 and q2. At a distance d , 
which is large compared to their diameters, 
the ratio of the electric force to the 
gravitational force between them is f. What is 
the ratio of the electric force to gravitational 
force between them at a distance 3 d ?

A. 9f B. (1/9)f C. 3f
D. (1/3)f E. f

17. A bowling ball accidentally falls out of the 
cargo bay of an airliner as it flies along in a 
horizontal direction. As observed by a 
person standing on the ground and viewing 
the plane as in the figure, which path would 
the bowling ball most closely follow after 
leaving the airplane? (Neglect wind.)

18. What is the work done by the two forces 
together in moving an object a distance d as 
shown in the figure. The magnitude of each 
force is F.

F

F

d
60°

60°

    

A.
1

2
2Fd

B. 2Fd

C.
1

2
Fd

D. 2 Fd

E. Fd

19. A wet  wheel spins in the counterclockwise 
direction as shown. Which picture best depicts 
the direction in which water will be flung off?

A
B C

D E
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20. A hollow aluminum sphere is charged with a 
net positive charge. Two small aluminum 
balls haves been grounded to insure they 
have no net charge. The small balls are put 
inside the charged sphere through a small 
hole in it. The balls are in contact at the 
position shown and then separated at that 
spot and then removed. Which of the 
following statements is true?
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+

++
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+ +
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A. The two balls will both  remain uncharged.
B. The  balls will  get equal and opposite net 

charges unless they  were separated exactly 
in the center of the hollow sphere.

C. The ball removed first will have net negative 
charge

D. The  ball removed last will get net negative 
charge.

E. None of the above.

21. A small hole in a light-tight box allows an 
image to form on the box’s inside wall. Which 
of the following statements is NOT true about 
a pinhole image?

A. It is inverted upside down.
B. It gets brighter when the hole is bigger.
C. It gets sharper when the hole is smaller
D. It is reversed left-to-right.
E. None, A through D are all true.

22. The thick line is the interface between air 
and glass The thin line is the path of a ray 
of visible light going from one medium to 
the other. On which side is the glass?

A B A. Side A.
B. Side B.
C. It depends on which 

way the light is going.

23.  A cart moving on a track collides with a 
stationary cart on the same track. When the 
collision is elastic which condition results in 
the largest fraction of kinetic energy 
transferred from  one cart to the other?  The 
mass of the moving cart is m1 and the mass of 
the stationary cart is m2

A. m1 > m2

B. m1< m2

C. m1 = m2

D. It doesn’t matter, because all kinetic energy 
is  always transferred in an elastic collision.

E. None of the above.

24. A shadow of a disk is projected on a screen 
using a point light source. The distance from 
the disk to the source is w and the distance 
from the screen to the source is y. 
The diameter of the disk is X and the 
diameter of the shadow is Z.   Which formula 
describes the relationship between w, X, y 
and Z?

    

A. wX = yZ C.
wZ

Xy
= 1

B.
w

Z
=

y

X
D.

w

y
=

Z

X

E. None of the above

25. A pair of vertical plane mirrors stand with an 
angle of 60° between them. A pencil of light 
approaches in a direction parallel to one of 
them, as shown. After the pencil has left the 
mirrors, in which direction will it be going?

60°

60° 30° 30°
A B C D E

The END of Part A
Go on to Part B.
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Write your answers in the examination book.
Show calculations and explain reasoning.

1. An aeroplane is  flying 100 km/h at right angles to an observer’s line of sight. The 
aeroplane is 1 km from the observer.  The observer holds a millimetre scale 50 cm from 
his eye parallel to the plane’s path. How many mm/s does the aeroplane appear to 
traverse on the scale? [4]

2. A power boat is travelling at 10 m/s along a canal. Another small boat is coming 
towards the power boat at –4 m/s.  When the boats are 100 m apart the power boat 
reverses its engines to provide a reverse acceleration of –1 m/s2. The power boat 
continues its deceleration and the small boat continues at –4 m/s until they collide or 
until a collision is avoided.

a) Draw a velocity-time graph showing  the motion of the two boats for 20 s starting 
when the boats are 100 m apart. [4]

b) Do the boats collide? If yes find the time  after the power boat starts slowing. If 
no, what is their distance of closest approach? [5]

3. A projectile launcher is mounted 1 m above the floor and pointed to shoot 
horizontally.  When a ball is launched it goes 2.5 m before hitting the ground. 

a) What is the ball’s speed at launch? [4]

b) How far has the ball fallen when it has travelled a horizontal distance of 1 m?

c) At what angle from the horizontal does it hit the ground? [4]

4. A spring with a spring constant of 20 N/m is hooked over the edge of a table. The 
free end is pulled down 20 cm.

a) What is the potential energy stored in the stretched spring? [3]

b) The spring is released, launching it straight up. It reaches a maximum height of 2 
m. What is the spring’s mass? (Ignore air resistance.) [3]

Continued on page 2
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5. Two charged metal balls hang from a thread 50 cm long. 

l = 50 cm

mass: m m = 10 g
charge: q1 q2r

θ φ

a) The mass of each ball is 10 g and they have equal charges. Both balls hang at the 
same angle 45° from the vertical. What is the charge on the balls? [5]

b) What is the tension in the string? [4]

c) The charge on the right hand ball is reduced by half and the charge on the left 
hand ball is doubled. What are the angles θ and φ in this case? [2]

6. In the figure a large ball came in at 
the top and the little ball came in at 
the bottom.  As you see, a collision 
took place in the middle. The time 
interval between the images of each 
ball is 0.1 s.

a) Construct the vectors representing 
the  the velocity of the small ball 
before and after the collision. Plot 
these vectors to the same scale and 
make sure that each one is in the 
right direction. (You may trace the 
pictures in your exam booklet. If you draw 
vectors on this page, turn it in with the 
booklet.) [4]

b) Construct a vector representing 
the average acceleration of the small 
ball during the 0.1 s interval in which 
the collision took place.  [4]

c) Calculate the value of the 
acceleration assuming the figure's 
scale is 1:1. [4]

Total: [50]
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