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Running the Stairs Assessment 

 
Answer Key 
 
1. (E) When the force is exerted in the direction of motion, work is defined as the product of 

force and displacement. The work done is (100 kg )(10m/s2)(5.0 m) =  
5000 J.  

2. (B) The power is the rate at which work is done and it decreases since it takes the person 
twice as long to lift the object.  

3. (E) When the force is exerted in the direction of motion, work is defined as the product of 
force and displacement. The work done is zero since there is no movement in the direction of 
motion. No work is done since there is no displacement.  

4.  (D) Power is a measure of work divided by time. Work is a measure of force multiplied by 
displacement. Since the box is lifted with a constant velocity, we know that the net force 
acting on it is zero, and so the force exerted by the teacher must be equal and opposite to the 
weight of the box, which equals (100kg)(10m/s2)=1000N. From this we can calculate the 
power exerted by the teacher.  

 

5.  (A) Power is defined as work divided by time, and work is the product of force and 
displacement. While the box is being held in the air, it is not displaced, so the displacement is 
zero. This means the teacher does no work, and thus exerts no power.  

6.  (D) When the book reaches the person in the window, it will have a gravitational potential 
energy of U = mgh=(5.0kg)(10m/s2)(4m)=200 J.  

7.  (C) When the student runs up the stairs, he will have a gravitational potential energy of U = 
mgh= 500 J regardless of his speed.  

8.  (D) Power is the rate at which work is done and its units are Joules per seconds or Watts. 
The unit for energy is the Joule.  

9.  (E) Since the height was measured lower than its actual value, the work and power would 
appear to be lower than they actually were.  

10.  (D) Both do the same amount of work. Liz performs the work in less time, and therefore 
operates at a higher power level than Ty.  
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Free Response 
 
A student weighing 500 N climbs at a constant speed to the top of a 4.0 m vertical stairway. The 
time is measured to be 10.0 s using a stopwatch.  

 
A. Determine the increase in the gravitational potential energy of the student. 

Rationale 

1 point for recognition that the increase in the GPE of the student equals the work done 
1 point for correctly finding the GPE 

 

 
B. Determine the average power exerted by the student to overcome gravity.  

Rationale 

1 point for correctly finding the average power 

 
 

C. If the stopwatch was started too early, then the work would be less than, greater than, or 
equal to the actual value. Check one and justify your answer. 
 

_____ less than _____ greater than _____equal to  

Rationale 

1 point for the correct answer, equal to 
1 point for the correct justification 
The amount of work done depends upon the force exerted and the distance through which 
the force acts. It does not depend upon time. Power is the rate at which work is done and 
is time dependent.  
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Running the Stairs Assessment 

 
 
1. How much work does a 100 kg student do in running a vertical distance of 5.0 m to the top of 

the stairs? Assume g=10 m/s2 

A. 0.5 J  
B. 5.0 J  
C. 50 J  
D. 500 J  
E. 5000 J  
  

2. A student raises a 6.0 kg mass to a height of 1.2 m above the floor in 3.0 s. If she repeats the 
same task in 6.0 s, then what quantity has changed? 
 

I. total energy  
II. power  

III. work  
IV. gravitational potential energy  

 
A. II only  
B. I and IV only  
C. II and III only  
D. I, II, and III only  
E. II, III, and IV only  
  

3. Avery, a 40 kg student pushes vigorously against a brick wall for 20.0 seconds. Bode, a 60 
kg student pushes vigorously against the same wall for 10.0 seconds. Cho, a 50 kg student 
pushes vigorously against the brick wall for 16.0 seconds. The wall does not move. Which of 
the three does the most work on the brick wall? Assume g=10 m/s2 

A. Avery  
B. Bode  
C. Cho  
D. Avery and Cho  
E. none of the students does any work on the brick wall  
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Questions 4 and 5 refer to the following scenario 

A teacher lifts a 100 kg box to a height of 2.0 m at a constant velocity in a time of 4.0 seconds. 
She then holds the box in place for 10.0 seconds. Assume g=10 m/s2 

4. How much power does the teacher exert in lifting the box?  

A. 0 W  
B. 0.5 W  
C. 50 W  
D. 500 W  
E. 5000 W  
 

5. How much power does the teacher exert while holding the box in place? 

A. 0 W  
B. 0.2 W  
C. 20 W  
D. 200 W  
E. 2000 W  
  

6. A student standing on the street throws a 5.0 kg book to another student who is leaning out of 
a window that is 4.0 m above the street. How much gravitational potential energy will the 
book have relative to the street when it reaches the student leaning out of the window? 
Assume g=10 m/s2 

A. 0 J  
B. 0.2 J  
C. 20 J  
D. 200 J  
E. 2000 J  
  

7. A student runs up a flight of stairs. The increase in his gravitational potential energy is 500 J. 
If he runs up the stairs at half the speed, his increase in gravitational potential energy will be 

A. 125 J  
B. 250 J  
C. 500 J  
D. 1000 J  
E. 2000 J  
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8. Which of the following is NOT true of power? 

A. It is the rate at which work is done.  
B. It is measured in Joules per second.  
C. It is measured in Watts.  
D. It has the same units as energy.  
E. It is the product of force and displacement divided by time.  
  

9. Students count 40 steps on a stairway and measure each step to be 4.0 cm in height. Later, 
they discover that they used the wrong side of the meter stick, so that the actual height of 
each step is 10.0 cm. What effect will this error have on their calculations for running the 
stairs? 

A. there would be no effect since 10.0 cm and 4.0 inches are equivalent  
B. the work would appear to be higher than it actually was, but there would be no effect on 

the power  
C. the work would appear to be lower than it actually was, but there would be no effect on 

the power  
D. both work and power would appear to be higher than they actually were  
E. both work and power would appear to be lower than they actually were  

10. Liz lifts a 30.0 kg box onto a truck bed 1.0 meter high in 3.0 seconds. Ty lifts thirty 1.0 kg 
boxes onto the same truck in a time of 20.0 seconds. Which of the following statements is 
true? 

A. Ty does more work.  
B. Liz does more work.  
C. Ty operates at a higher power level.  
D. Liz operates at a higher power level.  
E. Ty and Liz do the same amount of work and operate at the same power level.  
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Free Response 

A student weighing 500 N climbs at a constant speed to the top of a 4.0 m vertical stairway. The 
time is measured to be 10.0 s using a stopwatch.  

 
A. Determine the increase in the gravitational potential energy of the student. 

 
 
 
 
 
 
 
 

B. Determine the average power exerted by the student to overcome gravity.  
 
 
 
 
 
 
 
 
 

C. If the stopwatch was started too early, then the work would be less than, greater than, or 
equal to the actual value. Check one and justify your answer. 
 

_____ less than _____ greater than _____equal to  
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