
PHY1 Review for Exam 6 

Topics 
1. Work 
2. Energy 

a. Potential energy 
b. Kinetic energy 
c. Conservation of energy 

3. Power 
 
Constants 
g = 9.8 m/s2 

 
Equations 
V = 2πr / T ac = V2/r 
F  = ma FF = µFN 
W = Fdcosθ PE = mgh 
KE = ½ mv2 E = PE + KE 
P = W/t P = Fv 
F = -kx PE = ½ kx2 
 

 
Multiple Choice Questions 

  
1. Which of the following is a symbol 

for a unit of work? 
 

(1) N (3) mW 
(2) kJ (4) N.m/s 

 
2. What is the gravitational potential 

energy with respect to the surface of 
the water of a 75.0 kilogram diver 
located 3.00 meters above the water? 

 
(1) 2.17 x 104 J (3) 2.25 x 102 J 
(2) 2.21 x 103 J (4) 2.29 x 101 J 

 
3. When a force moves an object over a 

rough, horizontal surface at a 
constant velocity, the work done 
against friction produces an increase 
in the object’s 

 
(1) Momentum 
(2) Potential energy 
(3) Translational Kinetic energy 
(4) Internal energy 

 
4. A 60.0 kilogram runner has 1920 

joules of kinetic energy.  At what 
speed is she running? 

 
(1) 5.66 m/s (3) 32.0 m/s 
(2) 8.00 m/s (4) 64.0 m/s 

 

5. The diagram below shows points A, 
B, and C at or near Earth’s surface.  
As a mass is moved from A to B, 100 
joules of work are done against 
gravity.   

 

 
 

What is the amount of work done 
against gravity as an identical mass 
is moved from A to C? 

 
(1) 100 J (3) 200 J 
(2) 173 J (4) 273 J 

 
6. A motor used 120 watts of power to 

raise a 15 Newton object in 5.0 
seconds.  Through what vertical 
distance was the object raised? 

 
(1) 1.6 m (3) 40. m 
(2) 8.0 m (4) 360 m 
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7. A spring with a spring constant of 80 
Newtons per meter is displaced 0.30 
meter from its equilibrium position.  
The force being applied to the spring 
is  

 
(1) 7.2 N (3) 0.0375 N 
(2) 24 N (4) 267 N 

 
8. The work done in accelerating an 

object along a frictionless horizontal 
surface is equal to the change in the 
object’s 

 
(1) momentum 
(2) potential energy 
(3) velocity 
(4) kinetic energy 

 
9. As a block slides across a table, its 

speed decreases while its 
temperature increases.  Which two 
changes occur in the block’s energy 
as it slides? 

 
(1) A decrease in kinetic energy and 

an increase in internal energy. 
(2) An increase in kinetic energy and 

a decrease in internal energy. 
(3) A decrease in both kinetic and 

internal energy. 
(4) An increase in both kinetic and 

internal energy. 
 
10. A 1.00 kilogram ball is dropped from 

the top of a building.  Just before 
striking the ground, the ball’s speed 
is 12.0 meters per second.  How tall 
was the building relative to the 
ground, assuming wind resistance 
was negligible. 

 
(1) 72 m (3) 7.3 m 
(2) 144 m (4) 9.8 m 

 

11. As shown in the diagram below, a 
child applies a constant 20. Newton 
force along the handle of a wagon 
which makes a 25° angle with the 
horizontal. 

 

 
 

How much work does the child do in 
moving the wagon a horizontal 
distance of 4.0 meters? 

 
(1) 5.0 J (3) 73 J 
(2) 34 J (4) 80. J 

 
12. A 110 kilogram bodybuilder and his 

55 kilogram friend run up identical 
flights of stairs.  The bodybuilder 
reaches the top in 4.0 seconds while 
his friend takes 2.0 seconds.  
Compared to the power developed 
by the bodybuilder while running up 
the stairs, the power developed by 
his friend is 

 
(1) the same 
(2) twice as much 
(3) half as much 
(4) four times as much 

 
13. A 6.8 kilogram block is sliding along 

a horizontal, frictionless surface at a 
constant speed of 6.0 meters per 
second.  The translational kinetic 
energy of the block is approximately 

 
(1) 20 J (3) 120 J 
(2) 41 J (4) 240 J 
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14. Through what vertical distance is a 
5.1 kilogram object moved if 250 
joules of work is done against the 
gravitational field of the Earth? 

 
(1) 2.5 m (3) 9.8 m 
(2) 5.0 m (4) 25 m 

 
15. Two students of equal weight go 

from the first floor to the second 
floor.  The first student uses an 
elevator and the second student 
walks up a flight of stairs.  
Compared to the gravitational 
potential energy gained by the first 
student, the gravitational potential 
energy gained by the second student 
is 

 
(1) less 
(2) greater 
(3) the same 

 

16. A 55.0 kilogram diver falls freely 
from a diving platform that is 3.00 
meters above the surface of the water 
in a pool.  When she is 1.00 meter 
above the water, what are her 
gravitational potential energy and 
kinetic energy with respect to the 
water’s surface? 

 
(1) PE = 1620 J and KE = 0 J 
(2) PE = 1080 J and KE = 540 J 
(3) PE = 810 J and KE = 810 J 
(4) PE = 540 J and KE = 1080 J 

 
17. When a mass is placed on a spring 

with a spring constant of 15 Newtons 
per meter, the spring is compressed 
0.25 meter.  How much elastic 
potential energy is stored in the 
spring? 

 
(1) 0.47 J (3) 1.9 J 
(2) 0.94 J (4) 3.8 J 

 
18. As shown in the diagram below, a 0.50 meter long spring is stretched from its 

equilibrium position to a length of 1.00 meter by a weight. 

 
If 15 joules of energy are stored in the stretched spring, what is the value of the spring 
constant? 
 
(1) 30 N/m (2) 60 N/m (3) 120 N/m (4) 240 N/m 
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19. Which graph best represents the relationship between the gravitational potential 
energy of an object near the surface of the Earth and its height above Earth’s surface? 

 

 
 
Short Answer Questions  (Show all work) 
 
20. A pendulum is launched from a point that has a height h above its lowest point in two 

different ways.  During both launches, the bob is given an initial speed of 3.0 m/s.  
On the first launch, the initial velocity is directed upward along the trajectory and on 
the second launch, it is directed downward along the trajectory. 

 
a. Which launch will cause the pendulum to swing the largest angle from the 

equilibrium position? 
 
 
 
 
 
 
 
b. How much higher than h will the pendulum swing at it highest point? 
 
 
 
 
 
 
 
 
c. If the pendulum’s maximum velocity is 3.5 m/s, what is the height h? 
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21. A 900 N crate is being pushed at constant speed horizontally across a floor against a 
friction force of 180 N.  

 
a. Draw a free-body diagram showing all forces acting on the crate. 
 
 
 
 
 
 
 
b. How much work is done by the force of friction if the crate moves 6.0 m along the 

floor? 
 
 
 
 
 
c. How much work is done by the applied force to move it 6.0 m along the floor? 
 
 
 
 
 
 
d. If it takes 10 seconds to push the crate 6.0 m along the floor, how much power is 

used by the person pushing the crate? 
 
 
 
 
 
 
 
22. An 80 g arrow is fired from a bow whose string exerts an average force of 95 N on 

the arrow over a distance of 80 cm.  What is the speed of the arrow as it leaves the 
bow? 
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23. A roller coaster starts at rest at point W, which is 30 m above the ground, as shown 
below, along with various other height differences.  The roller coaster has its 
maximum speed at point X which is at the bottom of the first hill. 

 

 
 
Calculate the speed of the roller coaster car at points X, Y and Z. 
 
 
 
 
 
 
 
 
 
 
 
 
24. How long will it take a 1750 watt motor to lift a 285 kg piano to a sixth story window 

16.0 m above? 

30 m 

6 m 

12 m 9 m 



PHY1 Review for Exam 6 

Answers 
 

1. 2 
2. 2 
3. 4 
4. 2 
5. 1 
6. 3 
7. 2 
8. 4 
9. 1 
10. 3 
11. 3 
12. 1 
13. 3 
14. 2 
15. 3 
16. 4 
17. 1 
18. 3 
19. 1 
20. a. The pedulum will swing to the same height regardless of the push or the pull; b. 

0.46 m higher than h; c. h = 0.17 m. 
21. a. The free-body diagram should include the force of gravity (Fg), the normal 

force (FN), the force of friction (FF) and the applied force (Fa).  Fa = FF and Fg = 
FN; b. -1080 J; c. 1080 J; 108 watts. 

22. 43.5 m/s 
23. The speeds are 23 m/s at X, 17 m/s at Y and 22 m/s at Z. 
24. 25 s 


