Physiological Chemistry I

Chapter 7 Homework
	1. 
	Which of the following affects the activation energy of a reaction? 


	A.  
	temperature of the reactants


	B.  
	concentrations of reactants


	C.  
	presence of a catalyst


	D.  
	surface area of reactants


	E.  
	reaction progress


	2. 
	A catalyst accelerates a reaction because 


	A.  
	it increases the number of molecules with energy equal to or greater than the activation energy.


	B.  
	it lowers the activation energy for the reaction.


	C.  
	it increases the number of collisions between molecules.


	D.  
	it increases the temperature of the molecules in the reaction.


	E.  
	it supplies energy to reactant molecules.


	3. 
	Which of the following has an effect on the magnitude of the equilibrium constant? 


	A.  
	activation energy of the forward reaction


	B.  
	concentrations of the reactants and products


	C.  
	presence of a catalyst


	D.  
	change in volume of container


	E.  
	change in temperature


	4. 
	The reaction system

POCl3(g)  [image: image1.png]


 POCl(g) + Cl2(g)

is at equilibrium. Which of the following statements describes the behavior of the system if POCl is added to the container? 


	A.  
	The forward reaction will proceed to establish equilibrium.


	B.  
	The reverse reaction will proceed to establish equilibrium.


	C.  
	The partial pressures of POCl3 and POCl will remain steady while the partial pressure of chlorine increases.


	D.  
	The partial pressure of chlorine remains steady while the partial pressures of POCl3 and POCl increase.


	E.  
	The partial pressure of chlorine will increase while the partial pressure of POCl decreases.


	5. 
	The reaction system

CS2(g) + 4H2(g)  [image: image2.png]


 CH4(g) + 2H2S(g)

is at equilibrium. Which of the following statements describes the behavior of the system if the partial pressure of hydrogen is doubled? 


	A.  
	As equilibrium is reestablished, the partial pressure of carbon disulfide increases.


	B.  
	As equilibrium is reestablished, the partial pressure of methane, CH4, decreases.


	C.  
	As equilibrium is reestablished, the partial pressure of hydrogen decreases.


	D.  
	As equilibrium is reestablished, the partial pressure of hydrogen sulfide decreases.


	E.  
	As equilibrium is reestablished, all the partial pressures will decrease.


	6. 
	The reaction system

POCl3(g)  [image: image3.png]


 POCl(g) + Cl2(g)

is at equilibrium. Which of the following statements describes the behavior of the system if the partial pressure of chlorine is reduced by 50%? 


	A.  
	POCl3 will be consumed as equilibrium is established.


	B.  
	POCl will be consumed as equilibrium is established.


	C.  
	Chlorine will be consumed as equilibrium is established.


	D.  
	The partial pressure of POCl will decrease while the partial pressure of Cl2 increases as equilibrium is established.


	E.  
	The volume will have to decrease before equilibrium can be reestablished.


	7. 
	The reaction system

CS2(g) + 4H2(g)  [image: image4.png]


 CH4(g) + 2H2S(g)

is at equilibrium. Which of the following statements describes the behavior of the system if the partial pressure of carbon disulfide is reduced? 


	A.  
	As equilibrium is reestablished, the partial pressure of carbon disulfide increases.


	B.  
	As equilibrium is reestablished, the partial pressure of hydrogen decreases.


	C.  
	As equilibrium is reestablished, the partial pressure of methane, CH4, increases.


	D.  
	As equilibrium is reestablished, the partial pressures of hydrogen and hydrogen sulfide decrease.


	E.  
	As equilibrium is reestablished, all the partial pressures will increase.


	8. 
	The reaction of nitric oxide to form dinitrogen oxide and nitrogen dioxide is exothermic.

3NO(g)  [image: image5.png]


 N2O(g) + NO2(g) + heat

What effect will be seen if the temperature of the system at equilibrium is raised by 25°C? 


	A.  
	The partial pressure of NO will increase.


	B.  
	The partial pressure of NO will decrease.


	C.  
	The partial pressure of NO2 will increase.


	D.  
	The partial pressures of NO and N2O will increase.


	E.  
	All three partial pressures will increase.


	9. 
	Methanol can be synthesized by combining carbon monoxide and hydrogen.

CO(g) + 2H2(g)  [image: image6.png]


 CH3OH(g); ΔH°rxn = -90.7 kJ

A reaction vessel contains these compounds at equilibrium. What effect will be seen when equilibrium is re-established after decreasing the temperature by 45°C? 


	A.  
	All the partial pressures will decrease.


	B.  
	The partial pressure of methanol will decrease.


	C.  
	The partial pressures of hydrogen and methanol will decrease.


	D.  
	The partial pressure of hydrogen will increase.


	E.  
	The partial pressure of carbon monoxide will decrease.


	10. 
	Hydrogen bromide will dissociate into hydrogen and bromine gases.

2HBr(g)  [image: image7.png]


 H2(g) + Br2(g); ΔH°rxn = 68 kJ

What effect will a temperature increase of 50°C have on this system at equilibrium? 


	A.  
	The partial pressure of hydrogen bromide will increase.


	B.  
	The partial pressure of hydrogen will increase.


	C.  
	The partial pressure of hydrogen bromide and bromine will increase.


	D.  
	There will be no effect on the partial pressure of any of the gases.


	E.  
	Need to know the initial pressure, volume and temperature before any of the above predictions can be made.


	11. 
	Which of the following results in a decrease in the entropy of the system? 


	A.  
	O2(g), 300 K → O2(g), 400 K


	B.  
	H2O(s), 0°C → H2O(l), 0°C


	C.  
	N2(g), 25°C → N2(aq), 25°C


	D.  
	NH3(l), -34.5°C → NH3(g), -34.5°C


	E.  
	2H2O2(g) → 2H2O(g) + O2(g)


	12. 
	Which relationship or statement best describes ΔS° for the following reaction?

Pb(s) + Cl2(g) → PbCl2(s) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


	E.  
	More information is needed to make a reasonable prediction.


	13. 
	Which relationship or statement best describes ΔS° for the following reaction?

HgS(s) + O2(g) → Hg(l) + SO2(g) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


	E.  
	More information is needed to make a reasonable prediction.


	14. 
	Which relationship or statement best describes ΔS° for the following reaction?

2H2S(g) + 3O2(g) → 2H2O(g) + 2SO2(g) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


	E.  
	More information is needed to make a reasonable prediction.


	15. 
	Which relationship or statement best describes ΔS° for the following reaction?

2NH3(g) + 2ClF3(g) → 6HF(g) + N2(g) + Cl2(g) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


	E.  
	More information is needed to make a reasonable prediction.


16. Given the reaction:


8 Al(s) + 3 Fe3O4(s) --> 4 Al2O3(s) + 9 Fe(s) + 3350 kJ

a. Is the reaction endothermic or exothermic?

b. The sign of ΔH should be positive or negative?

c. According to enthalpy, is the reaction favored or not favored?

d. According to entropy, is the reaction favored or not favored?

e. The sign of ΔS should be positive or negative?

f. Calculate Gibb’s free energy for this reaction at 25oC if ΔS=215.1 J/K and has the sign you determined in part e.

g. Is the reaction favored according to free energy?

h. According to LeChatelier’s principle would the reaction proceed to the products or to the reactants if:

1. Heat is added

2. Iron is removed

3. Aluminum oxide is added

17. Given the reaction:

277.7 kJ +  C2H5OH(l) → 2 C(graphite) + 3 H2(l) + 0.5 O2(g)

a. Is the reaction endothermic or exothermic?

b. The sign of ΔH should be positive or negative?

c. According to enthalpy, is the reaction favored or not favored?

d. According to entropy, is the reaction favored or not favored?

e. The sign of ΔS should be positive or negative?

f. Calculate Gibb’s free energy for this reaction at 536oC if ΔS=344.7 J/K and has the sign you determined in part e.

g. Is the reaction favored according to free energy?

h. According to LeChatelier’s principle would the reaction proceed to the products or to the reactants if:

1. Heat is added

2. Ethanol is removed

3. pressure is added

18. Given the reaction:

3NO2(g)  +  H2O(l)  →  2HNO3(aq)  +  NO(g) + 138.4 kJ

a. Is the reaction endothermic or exothermic?

b. The sign of ΔH should be positive or negative?

c. According to enthalpy, is the reaction favored or not favored?

d. According to entropy, is the reaction favored or not favored?

e. The sign of ΔS should be positive or negative?

f. Calculate Gibb’s free energy for this reaction at 25oC if ΔS=287.2 J/K and has the sign you determined in part e.

g. Is the reaction favored according to free energy?

h. According to LeChatelier’s principle would the reaction proceed to the products or to the reactants if:

1. Heat is removed

2. nitrogen dioxide is removed

3. pressure is added

4. nitric acid is added

19. Given the reaction:

135.6 kJ  +  2 NaHCO3(s) → Na2CO3(s) + H2O(g) + CO2(g)

a. Is the reaction endothermic or exothermic?

b. The sign of ΔH should be positive or negative?

c. According to enthalpy, is the reaction favored or not favored?

d. According to entropy, is the reaction favored or not favored?

e. The sign of ΔS should be positive or negative?

f. Calculate Gibb’s free energy for this reaction at 25oC if ΔS=333.3 J/K and has the sign you determined in part e.

g. Is the reaction favored according to free energy?

h. According to LeChatelier’s principle would the reaction proceed to the products or to the reactants if:

1. Heat is removed

2. pressure is removed

3. sodium carbonate is added
20. Given the reaction

C2H5OH(l) + 3 O2(g) → 2 CO2(g) + 3 H2O(g) + 1234.7 kJ

a. Is the reaction endothermic or exothermic?

b. The sign of ΔH should be positive or negative?

c. According to enthalpy, is the reaction favored or not favored?

d. According to entropy, is the reaction favored or not favored?

e. The sign of ΔS should be positive or negative?

f. Calculate Gibb’s free energy for this reaction at 25oC if ΔS=217.3 J/K and has the sign you determined in part e.

g. Is the reaction favored according to free energy?

h. According to LeChatelier’s principle would the reaction proceed to the products or to the reactants if:

1. Heat is added

2. oxygen is added

3. pressure is added

4. water is removed
21. Use the following graphs to answer the questions below


[image: image8]
a. A slow reaction with a large favorable ΔG.

b. A fast reaction with a large favorable ΔG.

c. A slow reaction with large unfavorable ΔG.

d. An exothermic reaction.

	22. 
	Write an equilibrium expression for the following chemical reaction equation.

2C6H6(g) + 15O2(g)  [image: image9.png]


 12CO2(g) + 6H2O(g) 
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	23. 
	Write an equilibrium expression for the following chemical reaction.

NO(g) + ½Br2(g)  [image: image15.png]


 NOBr(g) 
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	24. 
	Write an equilibrium expression for the following chemical reaction.

3ClO2-(aq)  [image: image21.png]


 2ClO3-(aq) + Cl-(aq) 
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	25. 
	Write an equilibrium expression for the following chemical reaction?

Cu2+(aq) + 4NH3(aq)  [image: image27.png]


 Cu(NH3)42+(aq) 
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	E.  
	None of these is the correct mass-action expression.


	26. 
	Write an equilibrium expression for the following chemical reaction.

2Cu2+(aq) + 4I-(aq)  [image: image32.png]


 2CuI(s) + I2(aq) 
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	27. 
	Write an equilibrium expression for the following chemical reaction.

Zn(s) + 2Ag+(aq)  [image: image38.png]


 Zn2+(aq) + 2Ag(s) 
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	28. 
	Write an equilibrium expression for the following chemical reaction.

Fe3+(aq) + 3OH-(aq)  [image: image44.png]


 Fe(OH)3(s) 
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	29. 
	Write an equilibrium expression for the following chemical reaction?

PbO(s) + CO(g)  [image: image50.png]


 Pb(l) + CO2(g) 
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	E.  
	None of these expressions is correct.


	30. 
	Write an equilibrium expression for the following chemical reaction?

4H3O+(aq) + 2Cl-(aq) + MnO2(s)  [image: image55.png]


 Mn2+(aq) + 6H2O(l) + Cl2(g)- 
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	E.  
	None of these expressions is correct.
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