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Facts to be used if needed:       Specific heat of water c = 4.18 J/goC
Part I Multiple Choice, matching, fill-in. Unless stated otherwise problems are 4 pts each.

1.  Which kind of heat transfer is most significant in a microwave oven?
a. radiation

b. conduction

c. induction

d. convection

2.  One watt is equivalent to what basic units?

a. kgm/s

b. kg2m2/s2

c. kgm2/s2

d. kgm2/s3
3.  If one does 800 Joules of work to drag an object against a frictional force of 25 

     Newtons, how far can that object be dragged? 

a. 2.0x104 m

b. 32 m

c. 0.031 m

d. 1200 m

4. Which is the single largest source of energy in the US for producing electricity?

a. nuclear

b. hydrothermal
c. oil

d. coal

e. natural gas

5. If 3.5 KJ of heat is added to 80 ml of water, initially at 19.0 oC, what will be the final 

    temperature of the water?

a. 29.5 oC
b. 41.8 oC
c. 62.8 oC
d. 100 oC (because there is enough heat to

                                                                                              bring it to a boil).

6. Which kind of energy is non-renewable?

a. solar


b. wind

c. hydrothermal

d. natural gas
7. Which device turns mechanical energy into electrical energy?

a. generator

b. transformer


c. battery

d. motor

8. Which device usually uses/produces DC current?
a. a toaster

b. a generator
c. a battery
d. a refrigerator
9.  Which circuit below is hooked in parallel?

a. 






b.

c. 






d.

10.  Which of the following is NOT one of the advantages of using AC over DC for our 

       power grid?

a. It is easier to store energy in a battery using AC voltage than DC voltage.

b. It is easier to generate AC current than DC current.

c. It is easier to step up and step down voltage with AC than with DC.

d. It is much more efficient to send power across a distance using AC than DC current.

11.   T      F      Coal produces more heat per gram than gasoline.

12.   T      F      Water has a relatively high specific heat if compared to other substances. 

Part II  Short answers.  Four points each unless stated otherwise.

13.  Describe the energy conversion in an airplane (source of energy, and what it is 
       converted into first, next, ect…)

14.  Why is steam so much more dangerous than the same amount of liquid water at 

       100 oC?
15.  Explain how an electrical motor works.

16.  Hydrogen seems like such a great energy source!  It can be burned directly to 

       produce heat or it can be used in a fuel cell to provide electrical energy to run a car.  

       What is the one nagging drawback to using hydrogen as a fuel?
Part III.  Essay
17.  Compare the use of solar energy to the use of gasoline as an energy resource, both
      from the point of view of advantages and disadvantages.  Be as thorough as you can 
      be. (10 pts)
Part IV  Solved Problems.  Points as stated.  Show your work for partial credit.

18.  Suzie (m = 45 kg) is standing atop the 10.0 m diving platform.

a.  What is her potential energy with respect to the surface of the water? (4 pts)
b. With what speed will she hit the water? (4 pts)
c.  What frictional force between her body and the water is required in order to prevent

      her from hitting the  bottom of the pool, which is 3.5 m deep? (use conservation of 

      energy?) (4 pts)
d. What happened to the energy? (3 pts)
19.  A lead bullet of mass 15 g is traveling at 450 m/sec.   

a. How much kinetic energy does it have? (4 pts)
b. If it hits a concrete wall and all the kinetic energy is turned into heat, what will be the 

    final temperature of the lead be?  Assume that the specific heat of lead is 0.16 J/goC

    and assume the initial temp of the bullet is 30 oC.  (4 pts)

20.  The circuit below represents a microwave oven.

a.  What will the current in the circuit be?   What power will it produce? (8 pts)
b. Will this microwave produce sufficient energy to melt 1 kg of ice within 2.0 minutes? 
    (use heat of fusion for water = 80.0 cal/gram, 1 cal = 4.18 J)   Ex. cr.
21.  The heat of combustion of anthracite coal is 27.0 KJ/g.

a. How much energy is released when one ton (2000 pounds) of coal is burned?  
    (use 1 kg = 2.20 pounds) (4 pts)
b. How many kilowatt hours is this? (3 pts)
c.  How far can a steam ship travel using one ton of coal if the steam engine is 30% 

      efficient and the frictional force between the ship and the ocean is 10,000 Newtons? 

      (ex. cr.)
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22.  One barrel of gasoline contains 55 gallons.  Given that the heat of combustion of 
       gasoline is 47.3 KJ/g and given that the density of gasoline is 0.74 g/ml and 1 quart = 

       0.92 liters;

a. How much heat can be generated by burning a barrel of gasoline? (5 pts)

b.  If the gasoline is burned in an electrical generator which is 35% efficient at turning

     heat into electrical energy, what volume of water could be lifted out of a mine from a 

     depth of 800 meters using a motorized pump powered by this generator? (5 pts)

c.  If the same barrel of oil is burned in the same generator (again with a 35% efficiency)

     how long could the generator continue to produce 120 V in the circuit drawn below?  

     How much electrical charge would pass through this circuit? (ex cr.)

