NAME ___________________________________       ANSWERS:   REVIEW ON ENERGY 
 Some of us may need the answers, more formally.  I have tried to give you the basics of those answers.  Parts 1 -3 are each combined on these pages.
2    1)  To which of these terms is the phrase, average kinetic energy, most closely associated?
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1)  adiabatic
       

            2) temperature
    

            3) bond energy


            4) enthalpy

2    2)  The average kinetic energy of water molecules is greatest in which of these samples?

[image: image2.emf]
    
1) 100 g of water at 35ºC

    
2) 100 g of water at 328 K
    
3) 1000 g of water at 288 K
    
4) 1000 g of water at 50 ºC 

4     3)  A 552 gram sample of water was heated from 12.0°C to 57.0°C.  Calculate the number of joules

           absorbed by the water.   You must show your work for credit.


1)  500.79 J
                

2) 803.20 J
             

3) 1,402.5 J


4) 10,383 J

3     4)  Which of the following potential energy diagrams represents an ENDOTHERMIC chemical reaction?



1)






3)





2)






4)  


2     5)  Which of the following best describes the water vapor in the atmosphere?



1)  Rain


2)  Humidity


3)  Precipitation


4)  Grapple

somewhere around
36.5  °C   6)  Using your laboratory skills, as taught in class, record the correct temperature as expressed

or 36.6           by this diagram of a thermometer.  Note that the thermometer is divided into units of 1 degree.

                            [image: image3.emf]
            ***********************************  part 2 *********************************

7)  Imagine you are performing a calorimetry experiment.  You have added a number of chemicals to a known 

     mass of water, in a Styrofoam cup.  You begin to take the temperature of the contents.  Your collected data 

     appear in the table:

	original temperature of water
	25.0 °C

	temperature of solution, after 15 s
	28.0°C

	temperature of solution, after 30 s
	36.5°C

	temperature of solution, after 45 s
	38.9°C

	temperature of solution, after 60 s
	40.4°C

	temperature of solution, after 75s
	40.4°C


Based upon the data, was the process going on in the cup   exothermic       

Defend your reasoning.  Be sure to have a “because” statement that provides evidence.


 The temperature of the surrounding water (the environment) was increasing.  The only
             source of energy is from the chemicals (there is no Meeker burner or stove) … Since

             the chemicals must be providing / losing / releasing / transferring energy, the reaction is

             exothermic.  The definition of exothermic process is applied when the chemicals are releasing

             energy to the environment.

8)  Calculate the number of joules of energy absorbed by 300.5 grams of water as it is heated from 

      22.0 °C  to 35.0 °C.  Show your work for credit.  (4 pts)

16,329.17 L answer

       q = mc(T       key ideas:  Joules and a change in temperature 
       q =  (300.5 g)( (4.18 J/g °C)(13°C)        

9)  257.0 grams of water are at an initial temperature of 20.0 °C.   The water is heated to a higher temperature 

       by absorbing 908 Joules of energy.  Calculate the FINAL temperature of the water.  Show your work for 

       credit.  (6 pts)

20.85 °C answer

       q = mc(T       key ideas:  Joules and a change in temperature   & FINAL temperature


and (T =  Tfinal - Tinitial      
            908 J  =  (257 grams)(4.18 J/g C)( (T)
                     908  =  1074.26((T)

                            908   =  1074.26 ((T)
                          1074.26    1074.26
                                                                      0.85  = (T
                              THEN:         0.85  =  Tfinal – 20.0
For the SHORT ANSWERS:  use the INFORMATIONAL WRITING CHECKLIST.  

· For questions other than definitions, be sure to have a “because” statement 

· Be sure to cite examples and data, or draw a diagram.  

· Part of your job is to communicate your grasp of the concept….

10)  Define what is meant by the term:  wavelength of light (You could write a definition, draw a diagram, combine both ideas) (3 pts)

       The distance as measured from crest to crest or trough to trough is equal to 1 wavelength
11)  Define what is meant by the term:  frequency of light (You could write a definition, draw a diagram …combine both ideas) (3 pts)
       The number of wavelengths which pass between two points, in 1 second is called the frequency.

It refers to “how frequently” wavelengths pass by….  Examples of electromagnetic energy with

                                                                                                   smaller wavelengths have greater frequencies.

12)  Identify how “red” light is different from “violet” light in terms of BOTH wavelength and frequency.    

       Record the page of your notes where you found the answer.  OR  Include the url(s) of the website(s) you

       used.  (You could write a definition, draw a diagram …combine both ideas….)  (4 pts)
        When comparing Red Light to Violet Light, red light has a greater wavelength and thus a lesser/smaller
        frequency.   (page 10 of notes)

            ***********************************  part 3 *********************************
13)  Explain why a cooling process (such as water vapor cooling to liquid water), is an exothermic process.  

       In your answer, be sure to identify the conditions between the chemicals and environment under which a

       process is described as: exothermic 

      Water vapor has a greater potential energy than liquid water.  As water vapor condenses, potential energy
      decreases / is lost … According to the Law of the Conservation of Energy, the energy cannot just disappear.

      The potential energy is released as a heat exchange to the surrounding atmosphere.  Whenever chemicals

      (like water) release energy to the surrounding environment, it is called an exothermic process.

14)  Explain why a fire is an exothermic process.  

       Okay:  The burning wood, in the presence of oxygen gas is releasing energy into the surrounding air.

                   Whenever chemicals  (like the wood and oxygen) release energy to the surrounding environment, it

                   is called an exothermic process.


Better:  The products of burning wood are more stable than the wood and oxygen gas.  The new more 
                         stable bonds result in a release of energy into the atmosphere … This released energy is called

                         fire!  Whenever chemicals release energy to the surrounding environment, it is called an

                         exothermic process.

15)  Define Potential Energy:  The energy of position between two objects / species / molecules, relative to
                                                  some other position.

16)  Does liquid water or water vapor have a greater potential energy, assuming they are at the same

       temperature?    To help, I have given you diagrams.  

       Explain your reasoning, using the definition of

       potential energy.


Water Vapor … because, potential energy is related to the distance (POsition) between species.

            Since the distance between the molecules in the vapor phase is greater than the water molecules

            in the liquid phase, the water vapor molecules must possess more potential energy.
 
17)  A chemical bond is an attraction between the electrons of one chemical species and the nucleus of a second

       chemical species.   

       For instance, carbon (C) and sulfur (S) can bond. The electrons of C are attracted to the nucleus of S, and

       the electrons of S are somewhat attracted to the nucleus of C.   A diagram of the bonded atoms might

       look like:


                    C                S

       

                                                       the bond of electrons    
       A second example would be the bond between carbon (C) and fluorine (F).  A diagram of the bonded atoms

       might look like:


                    C       F

	
	
	
	
	
	

	
	
	
	
	
	


                                                                                                                     
                                              the bond of electrons    
      Chemists would say that the chemical bond is an example of potential energy.  Also, chemists would say 

      that the bond between C and S represents more (greater) potential energy  compared to the bond between 

      C and F.  The C to F bond has less potential energy.
      Using the definition of potential energy and the above examples, justify the statement:  The Carbon to
      Sulfur bond has a greater potential energy, than the Carbon to Fluorine bond.


Potential energy is the energy of position between species.  Since the atoms of carbon and sulfur are

            spaced farther away from each other, relative to those in C-F, then the C-S bond has a greater potential

            energy.

For questions 18 – 20 use the following diagrams and written information to complete the questions.


1    18)  Which statement best explains the heat exchange between the copper and the water?  (2 pts)


1)  The energy lost by the copper     should equal                  the energy absorbed by the water.

                    BECAUSE OF THE LAW OF THE CONVERVATION OF ENERGY….
3.1 °C  19)  By how much does the temperature of the water change?  (2 pts)  
 1295.8  J     20) Calculate the number of joules of energy absorbed by the water, from the copper metal. 

                                 Show your work for full credit.  (5 pts)

        q = mc(T
                                 q =  (100 g of water)(4.18 J/g C)(3.1 C)   
21)  A 125.000 gram sample of water at a temperature of 45.0°C absorbed 3,360 joules of energy.  Calculate the

       FINAL temperature of the water.  Show your work for credit.

2)  51.4°C   ANSWER
       q = mc(T       key ideas:  Joules and a change in temperature   & FINAL temperature


and (T =  Tfinal - Tinitial      

            3,360 J  =  (125 grams)(4.18 J/g C)( (T)

                     3,360  =  522.5((T)

                            3,306   =  522.5 ((T)

                             522.5       522.5

6.4  = (T

                              THEN:         6.4  =  Tfinal – 45.0
Bonus2 :  How does perspiring (sweating) help keep you cool?  In your answer be sure to explain what happens to the perspiration in terms of potential energy.

Because I am the hottest thing in the room …. my excess energy is passed into the sweat (water), causing the
sweat to evaporate.  This evaporation is really the liquid turning into a gas … so my excess energy increases the

potential energy of the sweat, thus, the excess energy leaves my body as the sweat evaporates.   I should, then,

be able to cool down.
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                 what is the “x”?                                           what do the key terms mean? 
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Visual of water molecules in the liquid phase























