
  

1. How much energy does it take the increase 

the velocity of a 1534 kg race car from 25 m/s 

to 53 m/s ? 

Ans: 601.3 kj 
 

2. A roller coaster that ascends a 34.1m hill and 

then drops 21.9m before ascending the next 

hill.  The train of cars has a mass of 4727kg.  

a) How much energy is required to get an 

empty train of cars from the ground to the top 

of the first hill?  b)  How much PE is 

converted into KE from the top of the first hill 

to the bottom of the 21.9m drop?  (a) 1.58 MJ 

(b) 565 kJ 
 

3. A flea gains 1.0*10-7 J of PE jumping up to a 

height of 0.030m from a dog's back.  What is 

the mass of the flea? 
 

4. A 55 kg hiker starts at an elevation of 1600. m 

and climbs to the top of a 3300. m peak. What 

is the hiker's change in PE? 
 

5. A 0.080 kg robin, perched 6.0m high, swoops 

down to snatch a worm and then returns to 

an 8.0m high branch.  a)  By how much did 

the bird's PE increase in its trip from the 

power line to the branch?  b)  How would 

your answer change if the bird flew around a 

bit before landing on the branch? 
 

6. Blackie, a cat whose mass is 5.45 kg, is 

napping on top of the refrigerator when he 

rolls over and falls.  Blackie has a KE of 85.5 J 

just before he lands on his feet on the floor.  

How tall is the refrigerator? 
 

7. One dietary Calorie is equal to 4187J.  The 

average food intake for human beings is 

2000.  Calories/day.  Assume you have a mass 

of 55.0kg and you want to burn off all the 

calories you consume in one day.  How high a 

mountain would you have to climb to do so?   
 

8. From a height of 2.15m above the floor of 

Boston's Fleet Center, forward Paul Pierce 

tosses a shot straight up next to the  

 

basketball hoop with a KE of 5.40J.  If his 

regulation-size basketball has a mass of 0.600 

kg, will his shot go as high as the 3.04m hoop?  
 

9. Brittany is changing her car tire on a hill 20.0 

m high.  She trips and drops the 10.0 kg spare 

tire, which rolls down the hill with an initial 

speed of 2.00 m/s.  What is the speed of the 

tire at the top of the next hill, 5.00 m high?   
 

10. Bob, whose mass is 75.0 kg, skis down a hill 

that is inclined at an angle of 15.0 degrees to 

the horizontal and has a vertical rise of 

25.0m.  How much work is done by gravity on 

Bob as he goes down the hill? 
 

11. A vertical spring (ignore its mass), whose 

spring stiffness constant is 950. N/m is 

attached to a table and is compressed down 

0.150 m.  (a) What upward speed can it give 

to a 0.30 kg ball?  (b) How high above its 

compressed position will the ball fly? 
 

12. A pile driver is a device used to drive stakes 

into the ground.  While building a fence, 

Adam drops a pile driver of mass 3000. kg 

through a vertical distance of 8.0m.  The pile 

driver is opposed by a resisting force of 5.0 * 

106 N.  How far is the stake driven into the 

ground on the first stroke? 
 

13. Diana holds her bow and pulls the arrow back 

a distance of 0.30m by exerting an average 

force of 40.0N.  What is the potential energy 

stored in the bow the moment before the 

arrow is released? 
 

14. How long will it take a 1750. w motor to lift a 

315 kg piano to a sixth story window 16.0 m 

above? 
 

15. A 1400. kg sports car accelerates to 95 km/hr 

in 7.4 sec.  What is the average power 

delivered by the engine. 
 

16. A pump is to lift 18.0 kg of water per minute 

through a height of 3.60 m.  What power 

rating should the pump motor have? 
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