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Chapter 10 Energy
Section 1 The Nature of Energy

A. Energy is the _________ to do _________ or produce ___________.

Two ways to classify energy:  ____________ Energy and ____________ Energy

    1.  Potential energy is __________ due to ___________ or in the case of chemical reactions, _____________.  Chemical bonds _____ energy which would be referred to as __________ energy.  Different bonds have different __________ of energy.
    2.  Kinetic energy is ________ due to ___________.  This depends upon ______ and _____________.  Atoms and molecules have __________ energy when they ______________.

B.  Just as ___________ is conserved when a __________ reaction occurs, energy is _______________.  This is known as the ______________________________.  Energy can neither be __________ or ____________ but can be ___________ from one form to ______________…..kinetic to potential and vice versa.

Think of a roller coaster ride.  Proceeding up the hill, the car’s location is higher above the ground and gains potential energy.  As the car reaches the top, it has its maximum potential energy.  As the car starts to descend the hill the car speeds up and produces a wild sensation in the stomach.  As this occurs, the potential energy is converted to kinetic energy and over the course of the ride the energy undergoes many conversions between potential and kinetic.  Read page 290.

C.  ___________ can cause ______ to be done and heat to be produced. 

    Work is ________ acting over a _____________.  Grandma pushing the grocery cart around the store is doing work.

    Heat is the ____________ of _________ from a _____ object to a ________ object.  The wheels on grandmas cart as she pushes it around the store causes the floor to heat up slightly as the wheels rub on the ground.
Section 2  Temperature and Heat
A.  _________________ is a measure of the _________ motions of the components of a _______________.  The molecules in _______ water move more __________ than the molecules in _________ water.  (Fig. 10.3 pg. 291)  Temperature is _____________ to the __________ of the molecules.  Molecules in ___________ objects move __________ than __________ objects.
     Thermometers measure _______________ and could also be called, in a sense, molecular _________________________.
     Heat, on the other hand, as stated earlier, is the _____________ of ____________  energy from a hotter __________ to a colder object.  If the objects are the ________ temperature, _____ heat will be transferred.

B.  Refer to Fig. 10.2 and 10.4 pg. 291.  In this scenario, equal mass samples of water at two different temps are placed side-by-side separated by a thin metal wall.  What will be transferred between the two samples?  What will happen to the temperature of water in each box?  Since the two samples have the same mass, how could you calculate the final temperature in both boxes?  

Because of the First Law of Thermodynamics, the heat ________ by the _____ water must _________ the heat ________ by the ______ water.  Remember:  ________ and __________________ are NOT the same property.

Section 3 Exothermic and Endothermic Processes
A.  Chemical _____________ can give off heat/energy and cause an ___________ in temperature of the __________________ (_______________  reactions), or can take in heat/energy causing a ____________ in temperature of the surroundings (______________  reactions).  During these ___________ there is an inter-play in energy between the ___________ and ______________________.  

       System: 
       Surroundings:  

B.  For example, when lighting a match the ______________________ is occurring on the _______ of the match.  That would be considered the _________.  The ______ surrounding the match, your _________ if it gets too close to the match, etc. are considered the ________________.  Would this reaction be giving off heat or taking in heat?

C.  In another example, two ______________ are poured into the _________ beaker and observed.  A ________________ is placed in the beaker and the ___________________ is recorded over a period of five minutes.  These are the sequential temperature _______________ during those five minutes:  27.0 ºC, 25.0 ºC, 22.0 ºC, 20.5 ºC, 18.3 ºC.  
   a) What is the system?  b) What are the surroundings?  c) Did this chemical

       reaction give off heat, or take in heat?  d) Is this reaction endothermic or

       exothermic?
a) 

b) 
c)  
d)
The energy _____________/________ by the system must ___________ the energy lost/gained by the surroundings.

   (What is this law called?)

D.  Both of the previous examples were dealing with chemical reactions.  Now we will address the energy conversion in ____________________________.  (___________, ____________, ____________________, __________________)

1) What happens on a microscopic level when ice melts?  
2) When an ice cube is taken out of the freezer and placed on a counter, how has

     the energy changed from when in the freezer? 

3) Is energy being given off, or taken in by the ice/water molecules??  

4) Is melting an exothermic or endothermic process?

5) So what would be true about the freezing process?
When bonds are formed → 
When bonds are broken → 
E.  SUMMARY:


For chemical processes:  1. ______________ reactions cause the

                                                       temperature of the surroundings to ________.
                                                       (System __________________ heat to

                                                        surroundings.)
                                                      2. ________________ reactions cause the

                                                         temperature of the surroundings to _________. 

                                                         (System ________ heat from surroundings.)

                (Determining this based merely on bonds breaking and forming is

                  beyond the scope of this course.) 

                For changes of state/phase changes:  

                                                      1.  _____________________ phase changes are 

                                                         ____________, and ______________.  Energy

                                                         is given off when __________ are

                                                         ____________ during these processes.

                                                      2.  ___________________ phase changes are

                                                           ______________ and  _____________.
                                                          Energy is _____________ when bonds are

                                                          being _______________ during these

                                                          processes.

We will not cover Sections 4, 6, 7
Section 5 Measuring Energy Changes 

A.  Energy has _______ different _________________.  

   Calorie (_______):  The ______________ of energy/heat required to __________ the temperature of _________ gram ________ by _________ Celsius degree. (____________ unit)

Related to the “_________ Calorie”.   The food calorie(______) is ________ calories (cal).

   *Joule (___):  is defined as _____ calorie = ___________ J  (SI unit)

Be able to convert between calories joules.  

Ex.  10.1 pg. 294        Express 60.1 cal of energy in units of joules.

(Remember metric prefixes.  1 kJ = 1000 J)
B.  Different _______________ respond differently to being ____________.  The amount of heat required to ___________ the temperature of material _________ upon _____ things:


1.  The _________________ of substance.


2.  The __________________________________.


3.  The ___________________ of the substance.

   Substances have different ________________________.  See Table 10.1 pg. 297

Specific heat capacity is the ______________ of energy required to change the temperature of ______ gram of a ________________ by _______ Celsius degree. 

A helpful __________________ used to determine the amount of heat given certain conditions is the Specific Heat Equation:
Where Q= 

            s = 

            m = 

           ∆T = 
Ex. 10.3 pg. 298      What quantity of energy (in joules) is required to heat a piece of iron weighing 1.3 g from 25 ºC to 46 ºC?  What is the answer in calories? 
 (Note:  Table values are not usually considered when rounding for significant figures.)  

     In calories?  


Self Check 10.4 pg. 301
The technique of ___________________ can be used to determine the ____________________ of substances and the amount of heat needed to __________________ the temperature of substances. 
Section 8 Quality versus Quantity of Energy

    Read this section.  Pg. 305-306

Section 9 Energy and Our World

The main ________________ of fuel today is Fossil Fuel.
                 Fossil Fuels:   

Petroleum is a thick, dark ____________ composed mostly of compounds called ___________________ varying in length from __________________ carbon atoms. Table 10.3 pg 307

(Carbon can ________ to ___________ in long ___________ to which hydrogen bonds, giving hydrocarbons.)

See Table 10.2 pg. 307

Natural Gas is composed mainly of _______________, with small amounts of ______________, _______________ and ___________________. 

__________ is formed from the _____________ of plants that were buried and subjected to ________________________ over long periods of __________. Coal _____________ over time going through many ____________ with increasing carbon to oxygen/hydrogen ratios as time __________________.
Finish reading pg. 309-311

Section 10 Energy as a Driving Force

Read section

