Chemistry, 11e (Brown/LeMay/Bursten/Murphy)

Enthalpy Review Problems


Write the letter that best answers the question and then either explain why you chose that answer or show your work. If question has no answer choices, show your work for solution.
1) The value of 
[image: image1.wmf]H

D°

 for the reaction below is -6535 kJ.  __________ kJ of heat are released in the combustion of 16.0 g of
[image: image2.wmf]66

CH(l)

?

A) 
[image: image3.wmf]3

1.3410

´


B) 
[image: image4.wmf]4

5.2310

´


C) 669 
D) 
[image: image5.wmf]3

2.6810

´


E) -6535 

2) The specific heat of liquid bromine is 0.226 J/g-K.  How much heat (J) is required to raise the temperature of 10.0 mL of bromine from 25.00 °C to 27.30 °C? The density of liquid bromine: 3.12 g/mL. 

A) 5.20 
B) 16.2 
C) 300 
D) 32.4 
E) 10.4 

3) Given the following reactions


Fe2O3 (s) + 3CO(g)(2 Fe(s) + 3CO2(g) 
ΔH = -28.0 kJ


3Fe(s) + 4CO2(g) ( 4CO(g) +Fe3O4(s) 
ΔH = +12.5 kJ

the enthalpy of the reaction of 
[image: image6.wmf]23

FeO

 with CO below is __________ kJ. 


[image: image7.wmf]23234

3FeO(s)CO(g)CO(g)2FeO(s)

+®+


A) -59.0 
B) 40.5 
C) -15.5 
D) -109 
E) +109 

4) The value of 
[image: image8.wmf]H

D°

 for the following reaction is -3351 kJ:


[image: image9.wmf]223

2Al(s)3O(g)2AlO(s)

+®


The value of 
[image: image10.wmf]f

H

D°

 for 
[image: image11.wmf]23

AlO(s)

 is __________ kJ. 

A) -3351 
B) -1676 
C) -32.86 
D) -16.43 
E) +3351 

5) Given the data in the table below, 
[image: image12.wmf]H

rxn

D°

 for the reaction is __________ kJ.

[image: image13.wmf]223

3NOHO(l)2HNO(aq)NO(g)

+®+


[image: image14.jpg]Substance |AH® (K]fmol)





A) 64 

B) 140 
C) -140 
D) -508 
E) -64 

6) The reaction below is __________, and therefore heat is __________ by the reaction

[image: image15.wmf]223

4Al(s)3O(g)2AlO(s)

+®

 
ΔH° = -3351 kJ

A) endothermic, released 
B) endothermic, absorbed 
C) exothermic, released 
D) exothermic, absorbed 
E) thermoneutral, neither released nor absorbed 

7) For which one of the following reactions is the value of 
[image: image16.wmf]H

rxn

D°

 equal to 
[image: image17.wmf]f

H

D°

 for the product? 

A) 
[image: image18.wmf]2222

HO(l)1/2O(g)HO(l)

+®


B) 
[image: image19.wmf]22

N(g)O(g)2NO(g)

+®




C) 
[image: image20.wmf]222

2H(g)O(g)2HO(l)

+®


D) 
[image: image21.wmf]222

2H(g)O(g)2HO(g)

+®


E) none of the above 

8) The combustion of titanium with oxygen produces titanium dioxide:



[image: image22.wmf]22

Ti(s)O(g)TiO(s)

+®


When 2.060 g of titanium is combusted in a bomb calorimeter, the temperature of the calorimeter increases from 25.00 °C to 91.60 °C. In a separate experiment, the heat capacity of the calorimeter is measured to be 9.84 kJ/K. The heat of reaction for the combustion of a mole of Ti in this calorimeter is __________ kJ/mol. 

A) 14.3 
B) 19.6 
C) -311 
D) -0.154 
E) 
[image: image23.wmf]4

1.5210

-´


9) Using the table of average bond energies below, the 
[image: image24.wmf]H

D

for the reaction is __________ kJ.



[image: image25.wmf]23

CO (g)+2H(g)HCOH (g) 
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        Bond: 
C-O
C=O
C≡O
C-H
H-H
O-H

D (kJ/mol):
 358
799
1072
413
436
463

A) +276 
B) -276 
C) +735 
D) -735 
E) -116 

10) Of the bonds 
[image: image26.wmf]C-N,CN

=

 , and 
[image: image27.wmf]CN

º

 , the 
[image: image28.wmf]C-N

 bond is __________. 

A) strongest/shortest 
B) strongest/longest 
C) weakest/shortest 

D) weakest/longest 
E) intermediate in both strength and length 

11) From the information given below, calculate the heat of combustion of methane 
[image: image29.wmf]4

(CH)(inkjmol)

 Start by writing the balanced equation. 

[image: image30.jpg]Bond | D (k]/mol)
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12) Calculate the enthalpy change associated with the conversion of 25.0 grams of ice at -4.00 °C to water vapor at 110.0 °C. The specific heats of ice, water, and steam are 2.09 J/g-K, 4.18 J/g-K, and 1.84 J/g-K, respectively. For 
[image: image31.wmf]2

HO

, ΔHfus = 6.01 kJ/mol and ΔHvap = 40.67 kJ/mol. 

A) 64.8 kJ 
B) 75.9 kJ 
C) 
[image: image32.wmf]4

1.1110 kJ

´

     D) 
[image: image33.wmf]4

1.1210 kJ

´


E) 
[image: image34.wmf]5

1.0010 kJ

´


13) Ethanol 
[image: image35.wmf]25

(CHOH)

 melts at -114 °C. The enthalpy of fusion is 5.02 kJ/mol. The specific heats of solid and liquid ethanol are 0.97 J/g-K and 2.3 J/g-K, respectively. How much heat (kJ) is needed to convert 25.0 g of solid ethanol at -135 °C to liquid ethanol at -50 °C? 
A) 207.3 
B) -12.7 
C) 6.91 
D) 4192 
E) 9.21 

1) Answer:  C 

Diff: 3 

Page Ref: Sec. 5.4 

2) Answer:  B 

Diff: 4 

Page Ref: Sec. 5.5 

3) Answer:  A 

Diff: 3 

Page Ref: Sec. 5.6 

4) Answer: B 

Diff: 2 

Page Ref: Sec. 5.7 

5) Answer: C 

Diff: 3 

Page Ref: Sec. 5.7 

6) Answer:  C 

Diff: 1 

Page Ref: Sec. 5.4 

7) Answer:  E 

Diff: 2 

Page Ref: Sec. 5.7 

8) Answer:  E 

Diff: 4 

Page Ref: Sec. 5.5

9)Answer:  E 

Diff: 1 

Page Ref: Sec. 8.8

10)Answer:  D 

Diff: 1 

Page Ref: Sec. 8.8 

11)Answer:  
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CH2OCO2HO
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[(4 × 413 + 2 × 495)  -  (2 × 799 + 4 × 463)] kJ
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Diff: 2 

Page Ref: Sec. 8.8 

12)Answer:  B 

Diff: 3 

Page Ref: Sec. 11.4
13)Answer:  C 

Diff: 4 
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