
Exam 5 Chm 203 (Dr Mattson) 4 December 2019 Name: 

Academic Integrity Pledge: In keeping with Creighton University’s ideals and with the 
Academic Integrity Code, I pledge that this work is my own and that I have neither given 
nor received inappropriate assistance in preparing it.  
 
Signature: 

 
Chemistry Student Number:  ___________ 
 

 
Instructions: Show all work whenever a calculation box is provided! Write legibly. Include units whenever appropriate.  You will 

receive credit for how you worked each problem as well as for the correct answer.  If you need more space, you may use the back of the 
periodic table provided.  On your desk you may have pencils (but no pencil pouch), an eraser, and a non-programmable calculator without a 
slipcover.  Backpacks, bags, and similar items must be stored on the tables in the back of the room.  Cell phones must be silent and placed 
in your backpack/bag – not in your pocket.  

 
1 atm = 101.325 kPa = 760 mmHg 

NA = 6.022 x 1023 mol-1      R = 0.0821 L atm mol-1 K-1 

1a. (7 pts) The following are the steps of the Hess’s law 
approach to determining the lattice energy for CaH2(s).  
Circle whether each step is exothermic or endothermic. 
A. Ca(s) à Ca(g)                      exo endo 
B. Ca(g) à Ca+(g) + e-     exo endo 
C. Ca+(g) à Ca2+(g) + e-     exo endo 
D. H2(g) à 2 H(g)                exo endo 

E. H(g) + e- à H-(g)                   exo endo 
F. Ca2+(g) + 2 H-(g) à CaH2(s)   exo endo 
G. Ca(s) + H2(g) à CaH2(s)       exo endo 

 

1b. (1 pt) Which step is the definition of lattice energy?   
A      B      C      D      E      F      G 

1c. (1 pt) Which step is the definition of ΔHf for CaH2? 

A      B      C      D      E      F      G 
1d. (1 pt) Which step is the definition of bond energy?   

A      B      C      D      E      F      G 
1e. (2 pt) Which two of these steps are entropy-favored?  

Circle two: A      D      F      G 
2. (4 pts) Convert 800 mmHg into units of kPa 

Show all work for credit. 

 

 
Answer with units: ______________________ 

 

3. (4 pts) An open-end manometer contains a gas of 
unknown pressure.  The level of mercury in the trap is 
17.3 cm higher on the gas-bulb side than on the open-
to-atmosphere side.  If the external pressure is 744 
mmHg, what is the pressure inside the gas bulb? 

Show all work for credit. 

 

 
Answer with units: ______________________ 

 

4. (4 pts) At what temperature would 35 g argon occupy 
50.0 L at 700 mmHg? 

Show all work for credit. 

 

 

 

 
Answer with units: ______________________ 

5. (4 pts) A sample of gas in a rigid vessel has a pressure 
of 247.0 kPa at 22 oC.  What is its pressure at 0 oC? 

Show all work for credit. 

 
 

 
 

Answer with units: ______________________ 
 

6. (4 pts) What is the molar mass of a gas if 0.4478 g of 
the gas occupies a volume of 500.00 mL at 95 oC and 
735 mmHg? 

Show all work for credit. 

 
 

 
 

Answer with units: ______________________ 
 

7a. (4 pts) Consider the following reaction.  What volume 
of C4H6(g) at constant temperature and pressure would 
you need to react stoichiometrically with 40.0 mL H2(g)?  
7b. What volume of C4H10(g) is the theoretical yield? 

 

2 H2(g) + C4H6(g) à C4H10(g) 
 
7a. Answer with units: ______________________ 
 
7b. Answer with units: ______________________ 

 

8a. (4 pts) Suppose you prepared a three-gas mixture 
consisting of 2.0 mol H2(g), 4.0 mol O2(g) and 3.0 mol 
N2(g).  What is the mole fraction of O2(g)? 

Show all work for credit. 

 

 
Answer with units: ______________________ 

 

8b. (4 pts) If the total pressure is 755 mmHg, what is the 
partial pressure of O2(g)? 

Show all work for credit. 

 
Answer with units: ______________________ 

 

9. (2 pts) Real gases such as CO2 are most likely to 
behave as ideal gases under (low or high) temperature 
and (low or high) pressures.  Circle your two choices. 



10. Water’s heating curve has five different regions, I – V 
as given below.  Water’s normal melting point is 0 oC 
and its normal boiling point is 100 oC.  

I. Warming ice: qI uses  Cm, H2O(s) = 36.7 J/mol deg 

II. Melting ice: qII uses  ΔHfus = 6.01 kJ/mol 

III. Warming water: qIII uses Cm, H2O(l) = 75.4 J/mol deg 

IV. Vaporizing water: qIV uses   ΔHvap = 40.67 kJ/mol 

V. Warming steam: qV uses  Cm, H2O(g) = 33.6 J/mol deg 
 

What regions (I, II, III, IV, V) would you need to calculate 
the heat transferred when the temperature is… 

10a. (2 pts) raised from -10 oC to +50 oC  
 Circle the regions:  I   II   III   IV   V 

10b. (2 pts) lowered from 90 oC to 30 oC  
 Circle the regions:  I   II   III   IV   V 

10c. (2 pts) raised from +10 oC to +110 oC  
 Circle the regions:  I   II   III   IV   V 

10d. (4 pts) How much heat is required to melt 200.0 g 
H2O(s) at 0 oC?   

Show all work for credit. 

 

 

 
Answer with units: ______________________ 

 

10e. (4 pts) How much heat is required to warm 200.0 g 
H2O(l) from 0 oC to 65 oC?  (c = 75.4 J/mol deg) 

Show all work for credit. 

 

 

 
Answer with units: ______________________ 

 

11. (4 pts) Circle the member of each pair that would have 
at higher vapor pressure at the same temperature. 

C2H5OH  or  CH3OH    NaBr  or  C6H14 

C2H5OH  or  C3H8      C5H12  or  C6H14 

12. (1 pt) Increasing which of the following would increase 
the vapor pressure of a liquid?  Circle: Increasing the 
temperature, pressure, volume 

13. (6 pts) Classify each of these as ionic (I), covalent-
molecular (CM), metallic (M), or network covalent (NC). 
C12H22O11  I     CM     M     NC 

Hg   I     CM     M     NC 

C(graphite)  I     CM     M     NC 
K2SO4  I     CM     M     NC 

SiH4   I     CM     M     NC 

Cu   I     CM     M     NC 

14. The phase 
diagram for CO2 
is given here:   

 

 

 

 
 

14a. (2 pts) What phase transition occurs if 
a sample of CO2 at 70 atm and 0 oC and 
the pressure is decreased to 1 atm? 

 

 

14b. (2 pts) At what temperature does CO2 
sublime under standard pressure? 

 
 

14c. (2 pts) Is CO2 a permanent gas or a 
condensable gas? 

 
 

14d. (2 pts) What phase exists at -60 oC 
and 6.0 atm? 

 
 

15a. (4 pts) Iridium, Ir, crystallizes in a fcc unit cell with an 
edge distance, e, equal to 383.3 pm.  Direct contact 
between atoms occurs across the face diagonal for fcc.  
What is the atomic radius of iridium in pm? 

Show all work for credit. 

 
 

 
 

Answer with units: ______________________ 
 

15b. (4 pts) What is the density of iridium in g/cm3?  
Show all work for credit. 

 

 
 

Answer with units: ______________________ 
 
 

16. (3 pts) In the following unit 
cell, the blue spheres are 
sulfide ions and the red 
spheres are metal ions.  
What is the formula of this 
ionic substance?   
List cation first:  __________ 

 

17. (10 pts) Nomenclature. 
Check all correctly paired name-formula matches.  
Completely color in the circle.  Nom Certified? Skip this. 

o calcium bicarbonate, CaHCO3    o iron(II) sulfide, Fe2S  

o perbromic acid, HBrO4     o carbon (IV) chloride, CCl4  

o vanadium (V) nitrate, V(NO3)5   o sulfur dihydride, SH2  

o sodium sulfite, Na2SO4             o zinc dichloride, ZnCl2 

o bromine pentafluoride, BrF5   o chlorous acid, HClO2  



  
 

Answers 
1a. endo, endo, endo, endo, exo, exo, exo, 
 

1b. F  
1c. G 
1d. D 
1e. A, D  
2. 106.7 kPa 
 

3. 571 mmHg 
 

4. 640 K 
5. 229 kPa  
 

6. 28.0 g/mol 
 

7a. 20 mL, 7b. 20 mL 
 

8a. 0.444 
 

8b. 332 mmHg 
 

9. high temperature and low pressures 

10a. I   II   III    

10b. III   

10c. III   IV   V 

10d. 66.7 kJ  
 

10e. 54.4 kJ 
 

11.  CH3OH    C6H14 

C3H8      C5H12   

12. temperature 

13. CM, M, NC, I, CM, M 
 

14a. liquid à gas (vaporization) 
 

14b. -78.4 oC 
 

14c. condensation  

 

14d. solid 
 

15a. 136 pm 
 

15b. 22.5 g/cm3  
 
 

16. Red1Blue1  (or RedBlue or RB) 
 

17. perbromic acid, HBrO4; vanadium (V) nitrate, V(NO3)5;  sulfur dihydride, SH2; bromine pentafluoride, BrF5;   chlorous acid, 
HClO2  

 
 
 
 
 



 
 

 


