Chapter 8 Homework
1. Given the equations:


H2SO4(l)  → H2S(g)  +  2O2(g)        

ΔH=     706.5kJ


SO3(g)  +  H2O(g)  → H2SO4(l)       

ΔH=  – 184.5 kJ


H2O(g)  → H2O(l)                            

ΔH=  – 99 kJ

Calculate the enthalpy for the reaction:


SO3(g)  +  H2O(l)  → H2S(g)  +  2O2(g)

2. Given the equations:


CO2(g)  → C(s) +  O2(g)       


ΔH=     295.1 kJ
   
H2(g)  +  1/2O2(g)  → H2O(l)       

ΔH=  – 214.3 kJ
   
CO2(g) +  2H2O(l)  → CH4(g) + 2O2(g)   
ΔH=     667.9 kJ


Calculate the enthalpy for the reaction:


CH4(g)  → C(s) +  2H2(g)
3. Given the equations:


H2O  +  CO2  → H2CO3       


ΔH=  – 15.5 kJ


H2CO +  O2  → H2CO3       


ΔH=  – 28 kJ

Calculate the enthalpy for the reaction:


H2O  +  CO2  → H2CO  +  O2
4. Given the equations:

2Fe3O4(s) +  CO2(g)  → 3Fe2O3(s)  +  CO(g)       
ΔH=    19.5kJ


Fe3O4  +  CO(g)  → 3FeO(s) +  CO2(g)       
ΔH=  – 9 kJ


Fe(s)  +  CO2(g)  → FeO(s)  +  CO(g)       
ΔH=  – 0.5 kJ


Calculate the enthalpy for the reaction:

Fe2O3(s) + 3CO(g)  → 2Fe(s) +  3CO2(g)

5. Given the equations:


H2S(g)  +  3/2O2(g)  → H2SO3(l)       

ΔH=  – 408 kJ


H2SO3(l)  → H2O(l)  +SO2(g)       

ΔH=     124 kJ


SO2(g)  →
S(s)  +  O2(g)       


ΔH=     594 kJ

Calculate the enthalpy for the reaction:

S(s)  +   H2O(l)  → H2S(g) +  1/2O2(g)

6. Given the equations:

C(s) +  O2(g)  → CO2(g)       


ΔH=  – 491.9 kJ


H2O(l)  →  H2(g)  +  1/2O2(g)       

ΔH=     357.2 kJ


2CO2(g) +  3H2O(l)  →  C2H6(g) + 7/2O2(g)       
ΔH=     1950.6 kJ



Calculate the enthalpy for the reaction:

C2H6(g) → 2C(s) +  3H2(g)
7. Phileas Fogg, the character who went around the world in 80 days, was very fussy about his bathwater temperature. It had to be exactly 38.0o C. You are his butler, and one morning while checking his bath temperature, you notice that it’s 42.0oC. You plan to cool the 100.0 kg of water to the desired temperature by adding an aluminum-duckie originally at freezer temperature (-24.0oC). Of what mass should the Al-duckie be? [Specific heat of Al = 0.900 J/(goC); density of water =1 .00 g/ml]. Assume that no heat is lost to the air.
8. The following acid-base reaction is performed in a coffee cup calorimeter:
H+(aq) + OH-(aq) --> H2O(l)

The temperature of 110 g of water rises from 25.0°C to 26.2°C when 0.10 mol of H+ is reacted with 0.10 mol of OH-.  Calculate qwater . Calculate ΔH for the reaction.
9. A 445 g sample of ice at –58oC is heated until its temperature reaches –29oC. Find the change in heat content of the system.
10. If a 348 g sample of steam at 127oC is cooled to 103oC, find the change in heat content of the system.
11. 40 grams of copper, at 95 oC, is placed in 100 ml of water at 20 oC.  What is the final temperature?
12. Phoebe’s insulated foam cup is filled with 0.150 kg of coffee (mostly water) that is too hot to drink, so she adds 0.010 kg of milk at 5°C. If the coffee has an initial temperature of 70°C and the specific heat capacity of milk is 3.8 kJ/kg°C, how hot is the coffee after the milk is added? (Assume no heat leaks out of the cup)
13. In an experiment, 0.1 kg of metal at 100°C is dropped into 0.2 kg of water at 10°C. If the temperature of the water rises to 30°C, what is the specific heat capacity of the metal?
14. I have 18.7 grams of an unknown liquid chemical at a temperature of -350 C.  If it takes 683 J of energy to heat it to a temperature of -120 C, what is the specific heat of this chemical?
15. When 50. mL (50. g) of 1.00 M HCl at 22.00 °C is added to 50. mL (50. g) of 1.00 M NaOH at 22.00 °C in a coffee cup calorimeter, the temperature increases to 28.87 °C. What is the heat (q) of the reaction between HCl and NaOH? (The specific heat of the solution produced is 4.18 J/g·°C.)
16. Given the reaction:


8 Al(s) + 3 Fe3O4(s) --> 4 Al2O3(s) + 9 Fe(s)
a. Calculate the enthalpy of the reaction using enthalpies of formation.

b. Is the reaction: 
endothermic 

exothermic
c. The heat  would be: 
reactant 

product
d. According to enthalpy, the reaction is: 
favorable       unfavorable
e. Calculate the entropy of the reaction.

f. According to entropy, is the reaction:

favorable      unfavorable
g. Calculate Gibb’s free energy for this reaction at 25oC.
h. Is the reaction:

favorable

unfavorable
i. At what temperature would the reaction reach equilibrium?

17. Given the reaction:


C2H5OH(l) → 2 C(graphite) + 3 H2(l) + 0.5 O2(g)
a. Calculate the enthalpy of the reaction using enthalpies of formation.

b. Is the reaction: 
endothermic 

exothermic

c. The heat  would be: 
reactant 

product

d. According to enthalpy, the reaction is: 
favorable       unfavorable

e. Calculate the entropy of the reaction.

f. According to entropy, is the reaction:

favorable      unfavorable

g. Calculate Gibb’s free energy for this reaction at 25oC.

h. Is the reaction:

favorable

unfavorable

i. At what temperature would the reaction reach equilibrium?

18. Given the reaction:

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

a. Calculate the enthalpy of the reaction using enthalpies of formation.

b. Is the reaction: 
endothermic 

exothermic

c. The heat  would be: 
reactant 

product

d. According to enthalpy, the reaction is: 
favorable       unfavorable

e. Calculate the entropy of the reaction.

f. According to entropy, is the reaction:

favorable      unfavorable

g. Calculate Gibb’s free energy for this reaction at 25oC.

h. Is the reaction:

favorable

unfavorable

i. At what temperature would the reaction reach equilibrium?

19. Given the reaction:


2 NaHCO3(s) → Na2CO3(s) + H2O(g) + CO2(g)
a. Calculate the enthalpy of the reaction using enthalpies of formation.

b. Is the reaction: 
endothermic 

exothermic

c. The heat  would be: 
reactant 

product

d. According to enthalpy, the reaction is: 
favorable       unfavorable

e. Calculate the entropy of the reaction.

f. According to entropy, is the reaction:

favorable      unfavorable

g. Calculate Gibb’s free energy for this reaction at 25oC.

h. Is the reaction:

favorable

unfavorable

i. At what temperature would the reaction reach equilibrium?

20. Given the reaction

C2H5OH(l) + 3 O2(g) → 2 CO2(g) + 3 H2O(g)
a. Calculate the enthalpy of the reaction using enthalpies of formation.

b. Is the reaction: 
endothermic 

exothermic

c. The heat  would be: 
reactant 

product

d. According to enthalpy, the reaction is: 
favorable       unfavorable

e. Calculate the entropy of the reaction.

f. According to entropy, is the reaction:

favorable      unfavorable

g. Calculate Gibb’s free energy for this reaction at 25oC.

h. Is the reaction:

favorable

unfavorable

i. At what temperature would the reaction reach equilibrium?

21. Given the reaction:


C6H6(l) + 15/2O2(g)  → 6CO2(g) + 3H2O(g)
a. Calculate the enthalpy of the reaction using enthalpies of formation.

b. Is the reaction: 
endothermic 

exothermic

c. The heat  would be: 
reactant 

product

d. According to enthalpy, the reaction is: 
favorable       unfavorable

e. Calculate the entropy of the reaction.

f. According to entropy, is the reaction:

favorable      unfavorable

g. Calculate Gibb’s free energy for this reaction at 25oC.

h. Is the reaction:

favorable

unfavorable

i. At what temperature would the reaction reach equilibrium?

	22. 
	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.


	23. 
	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.


	24. 
	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.


	25. 
	Which relationship best describes ΔS° for the following reaction?

CO(g) + H2O(g) → CO2(g) + H2(g) 


	A.  
	ΔS° = ΔH°


	B.  
	ΔS° = ΔH°/T


	C.  
	ΔS° > 0


	D.  
	ΔS° < 0


	E.  
	ΔS° ≈ 0


	26. 
	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.


	27. 
	Which relationship best describes ΔS° for the following reaction?

8H2(g) + S8(s) → 8H2S(g) 


	A.  
	ΔS° = ΔH°


	B.  
	ΔS° = ΔH°/T


	C.  
	ΔS° ≈ 0


	D.  
	ΔS° < 0


	E.  
	ΔS° > 0


	28. 
	Which relationship or statement best describes ΔS° for the following reaction?

O3(g) + NO(g) → O2(g) + NO2(g) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


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


	29. 
	Which relationship or statement best describes ΔS° for the following reaction?

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


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


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


	30. 
	Which relationship or statement best describes ΔS° for the following reaction?

K2SO4(s) → 2K+(aq) + SO42-(aq) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


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


	31. 
	Which relationship or statement best describes ΔS° for the following reaction?

BaCl2(aq) + Na2SO4(aq) → BaSO4(s) + 2NaCl(aq) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


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


	32. 
	Which relationship or statement best describes ΔS° for the following reaction?

CaO(s) + CO2(g) → CaCO3(s) 


	A.  
	ΔS° ≈ 0


	B.  
	ΔS° < 0


	C.  
	ΔS° > 0


	D.  
	ΔS° = ΔH°/T


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


