PC-INTRO-1

PETROLEUM AS AN ENERGY SOURCE (pg. 187)

1.  Evidence indicates that petroleum originated from plants that 
     lived in ancient seas some…

2.  Pressure, heat, and microbes converted what was once living 
     matter into…

3.  Human sue of petroleum can be tracked back almost…

4.  In the Middle East, petroleum was used for…
●

●

●
5.  By A.D. 1000, Arabs processed petroleum to obtain…

6.  The first U.S. oil well was drilled in…

C.2  ENERGY: PAST, PRESENT, AND FUTURE (pg. 189)

1.  PHOTOSYNTHESIS is the process in which…

2.  The organic molecules found in plants and animals are called…

3.  Until about 1850 the following supplied all of our growing 
     energy needs…
●

●

●

●
PC.3-1

ENERGY AND FOSSIL FUELS (pg. 192 - 195)

1.  Types of fossil fuels include…
●

●

●
2.  Chemical energy is stored in…

3.  Some of the stored energy is released in the form of…

4.  The equation for the combustion (burning) of methane is…

•
5.  In order to break chemical bonds you need to add…

6.  An ENDOTHERMIC REACTION can proceed only… 

7.  When new bonds are formed energy is…

8.  Once an EXOTHERMIC REACTION begins…

9.  If the quantity of energy given off is greater than greater than 
     the quantity added…

10. If more energy is added than is given off…

11. Placing "ENERGY" on the product side of the chemical 
      equation describes a chemical reaction that is…

12.  If a reaction is exothermic, then the reverse reaction is…

13.  The decomposition of water—a reverse reaction—is…

14.  Scientists and engineers have increased the usefulness of the 
       energy released from burning fuels by developing devices that 
       converts thermal energy into…

15.  The LAW OF CONSERVATION OF ENERGY tells us…
16.  Pollution, for instance, sometimes accompanies…

17.  Some useful energy is "lost" when energy is converted from…

18.  No energy conversion is totally efficient; some energy 
       always becomes…

19.  Even a well-tuned automobile converts only about…

20.  The remaining 75 % of gasoline's chemical energy is lost to 
       the surroundings as…
YT-1 

YOURTURN:ENERGY CONVERSION EFFICIENCY pg.196
· Assume your family drives 225 miles each week and that your car can travel 18 miles on a gallon of gasoline. How much gasoline does your car use in one year?

225 miles     X      1 gal.       X      52 weeks      =      650 gal.
1 week                18 miles             1 year                    year

1a.  Assume your 18 mpg automobile travels 200 miles each week.  How far 
       will the car travel in one year?

      b.  How many gallons of gasoline will the car use during the 
           year's travels?

      c.  If gasoline costs $2.50 per gallon, how much would you spend on 
          gasoline in one year?

2a.  Assume your car engine uses only 25 % of the energy released by 
       burning gasoline.  How many gallons of gasoline are wasted each year 
       due to your car's inefficiency?

       b.  How much does this wasted gasoline cost at $2.50 per gallon?

3a.  Suppose you trade the car for one that travels 40 miles on a gallon of 
       gasoline.  How much gasoline would this new car use in one year?

       b.  Compared with the first car, how many gallons of gasoline would 
            you “save" by driving the more fuel-efficient automobile?

       c.  How much money would you save on gasoline in one year (assuming 
            you drive 200 miles per week)?

4a.  Suppose continued research leads to a car engine with 50 % efficiency 
       that can travel 50 miles on a gallon of gasoline.  In one year, how much 
       gasoline would be saved compared with a car that was 25 % efficient 
       and averaged 18 miles per gallon?

       b.  How much money would be saved?

PC.4
THE CHEMISTRY OF BURNING (pg. 197)
1.  When you strike a match—a hot…

2.  When a candle burns a   PHYSICAL  /  CHEMICAL   change 

     takes place.
3.  The type of chemical reactions where burning takes place is 

     called a  ____________________  reaction.
4.  In a combustion reaction a hydrocarbon reacts with oxygen gas 

     and produces…  
     ●_____________     ●____________     ●____________
5.  Show the balance combustion reaction involving the burning a 
     candle below.
     ●
6.  Placing “Energy” on the product side of the reactions describes  

     a reaction that is    ENDOTHERMIC  /  EXOTHERMIC  .
7.  If the quantity of energy produced is greater than the amount of 

     energy being added the reaction is…
8.  Fuels provide  ____________________  as they burn.
Name_________________________   Period_______   Date____________

C.5 LABORATOR ACTIVITY:COMBUSTION(pg. 198 - 201)

1.  The boiling points of hydrocarbons are related to the…

2.  The quantity of thermal energy given off when a certain amount of a 

     substance burns is its…

3.  When one mole of a substance burns, the thermal energy released is 

     called its…

●  PURPOSE : In this activity you will investigate relationships between 

     the thermal energy released when a hydrocarbon burns, and the structure 

     of the hydrocarbon. You will measure the heat of combustion of a candle 

     and compare this quantity with known values for other hydrocarbons.

· PROCEDURE :
1.  Prepare the candle by holding a lighted match near its base, so that some 

     melted wax falls onto a 3 x 5 index card. Immediately push the candle 

     into the melted wax and hold it there for a moment to fasten it to the card

2.  Determine the combined mass of the candle and the index card. Record 

     the value in the data table.

3.  Carefully measure 100 mL of chilled water. (It should be 10 to 15  C  

     colder than room temperature.) Pour the 100 mL sample of chilled water 

     into an empty soft drink can.

4.  Hang the pop can from a ring stand and position its height so the top of 

     the candle wick is about 2 cm from the bottom of the can.

5.  Measure the room temperature and the water temperature and record the 

     values in the data table.

6.  Place the candle under the can of water. Light the candle. Stir the water 

     gently with a stirring rod as it heats. As the candle burns you may need to 

     lower the soft drink can so the flame remains just below the bottom of the 

     can.

7.  Heat the can until the temperature rises as far above room temperature as 

     it was below room temperature at the start. Continue stirring the water 

     until its temperature stops rising. Record the highest temperature reached 

     by the water.

8.  Determine the mass of the cooled candle and index card, including all 

     wax drippings.

9.  Wash your hands thoroughly before leaving the laboratory.

	                                                  DATA TABLE
	

	Initial mass of candle  +  index card  (grams)
	

	Volume of water  (mL)
	

	Room Temperature ( ( C )
	

	Initial Temperature of water in can ( ( C )
	

	Final Temperature of water in can  ( ( C )
	

	Final mass of candle  +  index card  (grams)
	


CALCULATIONS (pg. 199 - 200)

· SPECIFIC HEAT (Cp) is the…

· The specific heat of liquid water is…

1.  Calculate the mass of water heated. (The density of water is 1.0 g / mL).

2.  Calculate the temperature change in the water. (This equals the final  

     water temperature minus the initial water temperature).

3.  Find the quantity of thermal energy used to heat the water in the soft 

     drink can. Using the following problem as an example.

    ●  quantity of energy (Jolues)   =          4.2 Jolues         x       100 g water   x   (( (C )

                                                       1 g water x ((C )
4.  Find the mass of paraffin burned.

5.  Find paraffin's heat of combustion, in units of joules per gram of 

     paraffin (J / g) using the following equation.

    ●  Heat of combustion  =   thermal energy released  (step 3)    

                                                mass of paraffin burned  (step 4)

