Thermochemistry Review (Do Not Write on This Handout)
1. Convert 26.5 kilojoules into calories.

2. Calculate the heat required to melt 64.0 g of solid methanol, given that the molar enthalpy of fusion is 3.22 kJ/mol and the molar mass of methanol is 32.0 g.

3. From the following data at 25°C,

· H2(g) + Cl2(g) [image: image1.png]


 2HCl(g)
[image: image2.png]


H = –185 kJ

· 2H2(g) + O2(g) [image: image3.png]


 2H2O(g)
[image: image4.png]


H = –483.7 kJ

calculate [image: image5.png]


H at 25°C for the reaction below.

4HCl(g) + O2(g) [image: image6.png]


 2Cl2(g) + 2H2O(g)

4. How many degrees of temperature rise will occur when a 25.0-g block of aluminum absorbs 10.0 kJ of heat? The specific heat of aluminum is 0.897 J/g·°C.
5. Calculate [image: image7.png]


Hrxn for the following :

CH4(g) + H2O(g) [image: image8.png]


 CH3OH(g) + H2(g)
	
	[image: image9.png]


Hf° (kJ/mol)

	CH4(g)
	–75

	CH3OH(g)
	–239

	H2O(g)
	–242


6. Calculate the heat gained by 125.0 g of water when it is put into a calorimeter and its temperature is increased by 90.00°C. The specific heat of water is 4.184 J/(g[image: image10.png]


°C).
7. Calculate the enthalpy change of the reaction



 CH4 (g) + 2Cl2(g) [image: image11.png]


 CCl4 (l) + 2 H2 (g), using:



 C(s) + 2 Cl2 (g) [image: image12.png]


 CCl4 (l)
[image: image13.png]


 = –128 kJ



CH4 (g) [image: image14.png]


 C(s) + 2H2 (g)
[image: image15.png]


 = + 75 kJ

8. O3(g) + NO(g) (  NO2(g) + O2(g) From the following data, calculate the [image: image16.png]


G° in kJ for the reaction at 25°C and determine whether the reaction is spontaneous.

      [image: image17.png]


H° = –199 kJ             [image: image18.png]


S° = –4.1 J/K

9. Calculate the amount of heat released in the complete combustion of 8.17 g of Al to form Al2O3(s) at 25°C and 1 atm. [image: image19.png]


Hf° for Al2O3(s) = –1680 kJ/mol.

     4Al(s) + 3O2(g) [image: image20.png]


 2Al2O3(s)

True or False:

10. When [image: image21.png]


H for a reaction is positive, and (S is negative, the reaction will never be spontaneous.

11. A negative sign for [image: image22.png]A



 indicates that, at constant temperature and pressure, the reaction is spontaneous.

12. A process cannot be spontaneous if it is endothermic and there is an increase in disorder. 

13. For a given substance, the entropy always increases in the following order: [image: image23.png]gas —» liquid — solid



.

Basic Facts about Heat 
14. What occurs when a 35-gram aluminum cube at 100.°C is placed in 90. grams of water at 25°C in an insulated cup? 

a) Heat is transferred from the aluminum to the water, and the temperature of the water decreases. 

b) Heat is transferred from the aluminum to the water, and the temperature of the water increases. 

c) Heat is transferred from the water to the aluminum, and the temperature of the water decreases. 

d) Heat is transferred from the water to the aluminum, and the temperature of the water increases. 

15. Two metals of equal mass with different heat capacities are subjected to the same amount of heat. Which undergoes the smallest change in temperature? 

a) The metal with the higher specific heat. 

b) The metal with the lower specific heat. 

c) Both undergo the same change in temperature. 

d) You need to know the initial temperature of the metals. 

e) You need to know which metals you have. 

16. Which of the following does not have a standard enthalpy of formation equal to zero at 25oC and 1 atm? 

a) F2(g) 

b) Al(s) 

c) H2O(l) 

d) H2(g) 

Answers:

1) 6330 cal

2) -114 kJ

3) 446(C

4) 78 kJ

5) 166 kJ

6) -53 kJ

7) -198 kJ

8) -254 kJ

9) Missing?

10) True

11) True

12) False

13) False

14) B

15) A

16) C

17) Each letter has an answer

a. L 

b. N

c. L

d. N

e. H
