Chemistry Review:

1. Write the chemical formula for the following:

	A. sodium chloride
	B. magnesium fluoride
	C. trisilicon dioxide
	D. copper(II) oxide
	E. copper(I) oxide
	F. sulfurous acid
	G. nickel(III) sulfate
	H. hydrosulfuric acid
	I. calcium hydroxide
	J. phosphorous tribromide

2.  Write the chemical name for the following:

	A. MgBr2
	B. H3PO4
	C. CaCrO4
	D. CuCrO4
	E. Cu2CrO4
	F. N3O4
	G. CH3COOH
	H. HF
	I. Co2O3
	J. Be(OH)2


3. Classify and balance the following:

	A. BeO + KCl → BeCl2 + K2O



	B. H2CO3 + Al(OH)3 → Al2(CO3)3 + H2O



	C. C5H12 + O2 → H2O + CO2


	D. copper(II) chloride and aluminum yield copper and aluminum chloride 	(write out the reaction as 
chemical formulas first) 



	E. nitric acid is neutralized by iron(III) hydroxide				(write out the reaction as 
chemical formulas first) 


4. Chemical and nuclear energies are examples of what type of energy?

	A. Heat	B. Kinetic	C. Electrical	D. Potential	E. Thermal	F. Light

5. Which of the following is the best description of potential energy?
	A. Energy of a moving mass
	B. Flow of thermal energy from a hot object to a cold object
	C. Energy stored within a spring
	D. The energy of objects due to their relative position

6. A natural gas power plant uses the combustion of natural gas to produce electricity. Which of the following is true?
	A. The combustion of natural gas releases energy and is therefore endothermic.
	B. The combustion of natural gas absorbs/consumes energy and is therefore endothermic.
	C. The combustion of natural gas releases energy and is therefore exothermic.
	D. The combustion of natural gas absorbs/consumes energy and is therefore exothermic.

7. Give three advantages of nuclear power over coal power.

8. Give three advantages of coal power over nuclear power.

9. Give three reasons nuclear power generation is declining.	   

10. Describe two methods of power generation that have potential to replace coal and nuclear power.

11. Which of the following describes what happens to the molecules of a substance as it heats up? More than one may apply.
	A. The molecules will speed up.
	B. The molecules will get hotter.
	C. The kinetic energy of the molecules increases.
	D. The chemical potential energy of the molecules will increase.
	E. The spaces between the molecules will increase in size.
	F. The number of molecules will increase.
	G. The molecules will eventually melt.
	H. The molecules will get all sweaty.







12. A piece of solid zinc metal is placed into a beaker containing 400mL of 1.0M sulfuric acid. The amount of acid is more than enough to completely submerge the zinc.

	A. Write the balanced equation for the reaction that results including energy in standard form.
	B. Is the reaction endothermic or exothermic?
	C. Describe three changes you could make to increase the rate of the reaction.
	D. For each of the answers in C, explain why using collision theory.



                  Energy
   Reaction Progress
30kJ
22kJ
10kJ
















13. Use the above energy diagram to answer the questions below:

	A. Is the reaction endothermic or exothermic?
	B. Is there more chemical energy in the reactants or the products?
	C. This reaction occurs in a small beaker in a science classroom. If you were to hold the beaker in your 	hand during the reaction, describe what you would feel.
	D. Does this reaction release energy to the surroundings or absorb energy from the surroundings?
	E. Doe the reactants or the products have more kinetic energy?
	F. Would this reaction tend to make the surroundings warmer or cooler?
	G. Would stirring the chemicals speed up or slow down this reaction?
	H. How much energy is stored within the activated complex?
	I. How much energy is absorbed/released (circle one)?
	J. What is the ΔH for this reaction?
	K. What is the activation energy for this reaction?
	L. What is the activation energy for the reverse reaction?
	
14.     Draw the potential energy (PE) diagram showing the successful collision of the exothermic reaction:
 
                        2 H2    +    O2       →        2 H2O   +  80 KJ
 
        The PE of the reactants = 100 KJ
        The activation energy of the forward reaction =  30 KJ
 
15.     Draw the PE diagram showing the successful collision of the endothermic reaction:
 
                        XY   +   90 KJ   →       X + Y
 
        The PE of the reactants = 300 KJ
        The Activation Energy in the forward direction =  200 KJ

16. Magnesium hydroxide and chromic acid react to form magnesium chromate and water, releasing 120KJ of energy. The energy of the reactants was 680kJ and the reaction had an activation energy of 40kJ.

	A. Write a balanced chemical equation using delta-H notation.
	B. Draw the energy level diagram.
	C. Classify the reaction in two ways.
                  Energy
   Reaction Progress
500kJ
410kJ
200kJ
















17. Use the above energy diagram to answer the questions below:

	A. Is the reaction endothermic or exothermic?
	B. Is there more chemical energy in the reactants or the products?
	C. This reaction occurs in a small beaker in a science classroom. If you were to hold the beaker in your 	hand during the reaction, describe what you would feel.
	D. Does this reaction release energy to the surroundings or absorb energy from the surroundings?
	E. Doe the reactants or the products have more kinetic energy?
	F. Would this reaction tend to make the surroundings warmer or cooler?
	G. Would stirring the chemicals speed up or slow down this reaction?
	H. How much energy is stored within the activated complex?
	I. How much energy is absorbed/released (circle one)?
	J. What is the ΔH for this reaction?
	K. What is the activation energy for this reaction?
	L. What is the activation energy for the reverse reaction?
	
18. Write the following reactions in ΔH notation.         
 
  	A.        A + B + 500 kJ   →       C + D
 	B. 	CuCl2 + MgO   →   CuO + MgCl2 + 36kJ
	C. 	C5H12 + O2 → CO2 + H2O + 45 000kJ
	D. 	2KI  +  Cl2  → 2 KCl + I2  + 423kJ

19. Write the following reaction in Standard Notation.
 
          	A.  	H2    +    I2       →        2 HI     			ΔH =  -250 kJ
 	B.	2NI3   +   3BaCl2   →    2NCl3    +    3BaI2         	ΔH =   175 kJ   
 	C. 	2AlBr3   +   3BaF2       →    2AlF3    +    3BaBr2   	ΔH = -229 MJ

20. 	2AlBr3   +   3BaF2       →    2AlF3    +    3BaBr2   	ΔH = -229 MJ

	A. What has more kinetic energy, the molecules of the reactants, or the molecules of the products? How 	much?
	B. What has more mass, the molecules of the reactants, or the molecules of the products? How much?


Draw the potential energy diagram for reactions 21-22.
 
21.                               Potential energy of reactants =                      	450 kJ             
                                    Potential Energy of activated complex =        520 kJ
                                    Potential Energy of the products =                  300 kJ
 
a) How does the potential energy change as the reaction proceeds?                      
b) How does the kinetic energy change as the reaction proceeds?                        
c) Is the reaction exothermic or endothermic?                                                   
d) What is the value of   ΔH?                                                                             
 
If a catalyst was added, what would happen to the energies of the:
e) Reactants?                                                                                                             
f) Products?                                                                                                               
g) Activated Complex?                                                                                          
h) If a catalyst was added would the reaction require more or less time to reach completion?

22.                             	Potential energy of reactants =                        80 kJ             
                                    Activation Energy =                                        100 kJ
                                    Potential Energy of the products =                  140kJ

a) How does the potential energy change as the reaction proceeds?    
b) How does the kinetic energy change as the reaction proceeds?                                     
c) Is the reaction exothermic or endothermic?                                                                 
d) What is the value of ΔH?                                                                      
 
If the concentration of the reactants was increased, what would happen to the energies of the:
 
e) Reactants?                            
f) Products?                              
g) Activated Complex?                          
h) What would happen to the reaction rate?                        

23.  Use the energy diagram below and identify each of the following. Choose from:

ΔH, Ea (forward, uncatalyzed), Ea (reverse, uncatalyzed), Ea (forward catalyzed), 
Ea (reverse, catalyzed), Energy of products, Energy of reactants, 
Energy of activated complex (catalyzed), Energy of activated complex (uncatalyzed)
                  Energy
   Reaction Progress
a
b
c
d
e
f
g
h
i












24. Draw a Lewis diagram of the following:

	A. nitrogen trifluoride
	B. carbon dioxide
	C. magnesium iodide 
	

25. A scientist conducts an experiment in which she alters the concentration of hydrobromic acid and measures the time required to dissolve a 6.0gram cube of pure zinc metal. She produces the following graph:


[bookmark: _GoBack]
	A. What is the independent variable?
	B. What is the dependent variable?
	C. Is there a correlation between Concentration of Acid and Time for reaction?
	D. Do you think it is causal? Explain.
	E. Is the correlation positive or negative?
	F. Is the correlation linear or non-linear?




















Chemistry Review:

1. Write the chemical formula for the following:

	A. sodium chloride			NaCl
	B. magnesium fluoride		MgF2
	C. trisilicon dioxide			Si3O2
	D. copper(II) oxide			CuO
	E. copper(I) oxide			Cu2O
	F. sulfurous acid			H2SO3
	G. nickel(III) sulfate			Ni2(SO4)3
	H. hydrosulfuric acid			H2S
	I. calcium hydroxide			Ca(OH)2
	J. phosphorous tribromide		PBr3

2.  Write the chemical name for the following:

	A. MgBr2				Magnesium bromide
	B. H3PO4				Phosphoric acid
	C. CaCrO4				Calcium chromate
	D. CuCrO4				Copper(II) chromate
	E. Cu2CrO4				Copper(I) chromate
	F. N3O4				Trinitrogen tetroxide
	G. CH3COOH				Acetic acid
	H. HF					Hydrofluoric acid
	I. Co2O3				Cobalt(III) oxide
	J. Be(OH)2				Beryllium hydroxide


3. Classify and balance the following:

	A. 1 BeO + 2 KCl → 1 BeCl2 + 1 K2O			Double Replacement



	B. 3 H2CO3 + 2 Al(OH)3 → 1 Al2(CO3)3 + 6 H2O		Neutralization



	C. 1 C5H12 + 8 O2 → 6 H2O + 5 CO2				Combustion of Hydrocarbon


	D. copper(II) chloride and aluminum yield copper and aluminum chloride 	(write out the reaction as 
chemical formulas first) 
		3 CuCl2 + 2 Al → 3 Cu + 2 AlCl3			Single Replacement


	E. nitric acid is neutralized by iron(III) hydroxide				(write out the reaction as 
chemical formulas first) 
		3 HNO3 + 1 Fe(OH)3 → 1 Fe(NO3)3 + 3 H2O	Neutralization

4. Chemical and nuclear energies are examples of what type of energy?
	D. Potential

5. Which of the following is the best description of potential energy?
	D. The energy of objects due to their relative position

6. A natural gas power plant uses the combustion of natural gas to produce electricity. Which of the following is true?
	C. The combustion of natural gas releases energy and is therefore exothermic.
	
7. Give three advantages of nuclear power over coal power. 
	Almost zero air pollution.
	Uses much less fuel.
	Need to mine less material for fuel.
	Need to transport less fuel
	Much more energy can be generated from a single power plant 

8. Give three advantages of coal power over nuclear power.
	No nuclear waste produced
	Much cheaper to build and operate
	If the plant fails (explodes), much less damage is done
	No risk of a meltdown 

9. Give three reasons nuclear power generation is declining.
	Fears that smaller countries can develop nuclear weapon technology from nuclear power tech
	Fear surrounding terrorist attacks
	Fear surrounding dangers of meltdown
	Environmental concerns around disposal of nuclear waste (radioactive materials)	   

10. Describe two methods of power generation that have potential to replace coal and nuclear power.
· Hydroelectricity. Using dams to block rivers and create large bodies of water (essentially a lake). The water is then released in a controlled manner and the rushing water is used to spin a turbine. Once the dam has been built (which is very environmentally destructive) the energy produced is nearly pollution free, and is relatively inexpensive. 
· Wind Power. Wind power is inexpensive after the initial building of the wind turbines. Wind power is, unfortunately, intermittent; it only works when it is windy!
· Geothermal. Uses the extreme heat inside of the Earth. This energy is not easily accessed. Only certain places on Earth have access- where there are volcanoes or hot springs…
· Solar. Expensive and difficult to generate high voltage flow needed for transporting electricity over long distances.	 

11. Which of the following describes what happens to the molecules of a substance as it heats up? More than one may apply.
	A. The molecules will speed up.
	C. The kinetic energy of the molecules increases.
	E. The spaces between the molecules will increase in size.
	



12. A piece of solid zinc metal is placed into a beaker containing 400mL of 1.0M sulfuric acid. The amount of acid is more than enough to completely submerge the zinc.

	A. 1 Zn  + 1 H2SO4  → 1 ZnSO4  + 1 H2 + energy  
	B. exothermic
	C. Increase Temperature; Increase the concentration of the acid; Stir the acid; Add a catalyst; Break the 
zinc into small pieces.
	D. Increase Temperature-molecules are moving faster and therefore with have more collisions and each 
collision will have a higher average energy.; Increase the concentration of the acid- more collisions; Stir 
the acid molecules are moving faster and therefore with have more collisions and each collision will have a higher average energy.; Add a catalyst- lowers the activation energy, higher percentage of collisions will be successful; Break the zinc into small pieces- more surface area of zinc means more zinc atoms can collide therefore more collisions.
                  Energy
   Reaction Progress
30kJ
22kJ
10kJ
















13. Use the above energy diagram to answer the questions below:

	A. endothermic
	B. products
	C. The beaker would get cold
	D. absorb energy from the surroundings
	E. reactants
	F. cooler?
	G. speed up
	H. 30kJ
	I. 12kJ absorbed
	J. 12kJ
	K. 20kJ
	L. 8kJ









14.                       Energy
130kJ
100kJ
20kJ
   Reaction Progress
              2H2 + O2
              2H2O












15.     

                  Energy
500kJ


              X+Y
390kJ


              XY
300kJ



   Reaction Progress


16. Magnesium hydroxide and chromic acid react to form magnesium chromate and water, releasing 120kJ of energy. The energy of the reactants was 680kJ and the reaction had an activation energy of 40kJ.

	A. 1Mg(OH)2  + 1 H2CrO4  → 2 H2O  +  1 MgCrO4 ;   ΔH= -120kJ
	B.	720kJ


                  Energy

680kJ



560kJ



	   Reaction Progress

	C. Acid/Base Neutralization; Exothermic
                  Energy
   Reaction Progress
500kJ
410kJ
200kJ


17. 	A. Exothermic
	B. Reactants
	C. The beaker gets warm
	D. release energy to the surroundings
	E. products have more kinetic energy
	F. warmer
	G. speed up 
	H. 500kJ
	I. 210kJ released
	J. -210kJ
	K. 90kJ
	L. 300kJ
18. Write the following reactions in ΔH notation.         
 
  	A.        A + B  →       C + D					ΔH = 500 kJ   
 	B. 	CuCl2 + MgO   →   CuO + MgCl2 			ΔH =  - 36kJ
	C. 	C5H12 + O2 → CO2 + H2O 				ΔH = - 45 000kJ
	D. 	2KI  +  Cl2  → 2 KCl + I2 				ΔH =  - 423kJ

19. Write the following reaction in Standard Notation.
 
          	A.  	H2    +    I2       →        2 HI  + 250kJ
 	B.	2NI3   +   3BaCl2  + 175kJ  →    2NCl3    +    3BaI2         	
 	C. 	2AlBr3   +   3BaF2       →    2AlF3    +    3BaBr2   + 229kJ	

20. 	2AlBr3   +   3BaF2       →    2AlF3    +    3BaBr2   	ΔH = -229 MJ

	A. the molecules of the products have 229MJ more kinetic energy.
	B. the mass of the molecules of the products and reactants are equal. 


Draw the potential energy diagram for reactions 21-22.
 
21.                     Energy
   Reaction Progress
520kJ
450kJ
300kJ

a) decreases                      
b) increases                        
c) exothermic                                                   
d) ΔH= - 150kJ                                                                             
 
If a catalyst was added, what would happen to the energies of the:
e) nothing                                                                                                            
f) nothing                                                                                                               
g) decrease                                                                                          
h) less time



                  Energy
   Reaction Progress
180kJ
140kJ
80kJ

22.
a) How does the potential energy change as the reaction proceeds?    
b) How does the kinetic energy change as the reaction proceeds?                                     
c) Is the reaction exothermic or endothermic?                                                                 
d) What is the value of ΔH?                                                                      
 
If the concentration of the reactants was increased, 
what would happen to the energies of the:
 
e) nothing                            
f) nothing                              
g) nothing                          
h) increase                        



23.  Use the energy diagram below and identify each of the following. Choose from:

ΔH, Ea (forward, uncatalyzed), Ea (reverse, uncatalyzed), Ea (forward catalyzed), 
Ea (reverse, catalyzed), Energy of products, Energy of reactants, 
Energy of activated complex (catalyzed), Energy of activated complex (uncatalyzed)
                  Energy
   Reaction Progress
a
b
c
d
e
f
g
h
i














a. Energy of activated complex (uncatalyzed)	b. Energy of activated complex (catalyzed)
c. Energy of products		d. Energy of reactants		e. Ea (forward, uncatalyzed)			
f. Ea (reverse, uncatalyzed)	g. ΔH		h. Ea (forward catalyzed)		i. Ea (reverse, catalyzed)

                                                                   
Time For Reaction vs Cocentration of Acid

Y-Values	1	2	3	1.5	2.5	72	18	8	32	11.5	Concentration of Acid (Molarity M)


Time for Reaction (s)
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