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LAST NAME:  __________________________________________________________ 
 
FIRST NAME:  _________________________________________________________ 
 
Student Number: _______________________________________________________ 
 
 
 
 
 

CHM 1311 A 
Midterm #1 A 

Fall 2011 
 
 

Please keep your work covered at all times and keep your eyes on your own paper!  
Cheating or any appearance of cheating will result in an F in the course and possible 
expulsion from the university.   
 
There are 10 pages in this test.  A periodic table and data sheets are provided at the 
end.  You may rip these pages off of the exam and use them to cover your work during 
the test. Any scratch work should be done on the back of these pages. 

 
Please show all work to receive partial credit. 

 
 

You have 75 minutes to complete the test. 
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#1. (10 points) Short Answer Questions 
 
a) Provide the name or formula for the following: 
 
 CuNO3       __________________________________ 
 
 calcium sulfate tetrahydrate  __________________________________ 
 

b) The molar enthalpy of vaporization of sodium is 96.96 kJ/mol at 1156 K. The amount of heat 

(in kJ) needed to vaporize 1.00 g of sodium is: ________________________________.  

 
c) You take a 4.0 L volume of gas at 600 K. You compress the gas to a 1.0 L volume and 

simultaneously cool the vessel to 300 K. The pressure of the gas: 

DOUBLES  HALVES  QUADRUPLES              STAYS CONSTANT 

 
d) The standard heat of formation of solid sodium carbonate is –1131 kJ. Write the chemical 
equation for the reaction to which this value applies (include phases). 
 
 
 
 
 
e) The root-mean-square-speed of xenon is 237 m/s. A molecule of chlorine gas would beat a 

molecule of xenon gas in a race.  TRUE   FALSE 

 
f) Write the equilibrium constant expression for the following reaction, and choose the best 

means by which you could encourage the formation of hydrogen gas. 

C(s)   +   H2O(g)      CO(g)  +  H2(g) ∆Hº = 211 kJ 

i) Add steam and remove heat 

ii) Remove carbon monoxide and decrease volume         K = 

iii) Increase volume and add heat 

iv) Add hydrogen gas and increase volume 

g) Which of the following isotopes has the greatest number of neutrons? 
 

17
35Cl    19

40K    17
37Cl    20

40Ca  

h) Rank the following compounds in increasing order of oxidation state of chlorine:  

 NaOCl,   HCl,   Cl2  ___________________________________________ 
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#2. (10 points) The following reaction, occurring in a sealed vessel, has a percent yield of 94.9%: 

2NaN3 (s) →  2 Na (l)  +  3 N2(g) 

a) What volume of N2, measured at 735 mmHg and 26.0ºC, is produced when 75.0 g of 

sodium azide decomposes? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer: ______________________ 

b) After the reaction is complete, argon gas is added to the vessel until the final total pressure 

is 1000 mmHg. What is the mole fraction of nitrogen in the gas mixture? 

 

 

 

 

 

 

 

Answer: ______________________ 



CHM1311A Midterm #1  Page 4 of 9 

 

#3. (10 points). A calorimeter contains 24.0 mL of water at 13.0ºC. When 2.20 g of X (molar mass 
47.0 g/mol) is added, it dissolves via the reaction:    X(s)    →    X(aq) 
and the temperature of the solution increases to 28.0ºC.  
 
a) Calculate the enthalpy change for the dissolution, in kJ/mol. You may assume the specific 

heat capacity and density of the solution are equal to those of pure water; however, you may 
NOT assume that the mass of the solution is equal to the mass of the water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer: _____________________________ 

b) Calculate the internal energy change for the dissolution, in kJ/mol. 
 
 
 
 
 
 
 

Answer: _____________________________ 

c) Determine the enthalpy change for the following reaction, using the provided data. 
X (s)  →    2Y (s)  ∆Hº = ? 

 
      Y(s)    →    Y(aq) ∆Hº = +24.7 kJ 
2 Y(aq)    →    X(aq) ∆Hº = -1.44 kJ 
 
 
 
 
 
 
 
 
 

Answer: _____________________________ 



CHM1311A Midterm #1  Page 5 of 9 

 

#4. (10 points) In a reaction chamber, 0.1000 mol of H2S is mixed with 0.0500 mol of methane and 
is brought to equilibrium at 700ºC and a total pressure of 1.000 bar. 

H2S(g)     +      CH4(g)             CS2(g) + H2(g) 
Upon analysis, the equilibrium mixture was found to contain 3.34x10-2 mol carbon disulfide.  

a) Determine the number of moles of each of the other species present at equilibrium. 

 

 

 

 

 

 

 

 

 

H2S = _________________ CH4 = _________________ H2 = __________________ 

b) Calculate KP at 700ºC. 

 

 

 

 

 

 

 

 

 

 

 

c) Calculate KC at 700ºC. 
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#5. (10 points) In an environmental analysis for lead in soils, the lead must first be oxidized to 

lead ions using permanganate ions in acidic solution, with the following half-reactions. 

MnO4
-   →   Mn2+ 

Pb  →    Pb2+ 

a) Determine the overall balanced redox reaction equation. 

 

 

 

 

 

 

 

 

 

 

 

b) A 25.0 g sample of soil was found to react with 14.92 mL of a 0.150 M KMnO4 solution. 

What was the percent composition by mass of lead in the soil sample? 

 

 

 

 

 

 

 

 

 

 

 

Answer: _____________________________ 
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Gas Laws 
PV  =  nRT 

P1V1
T1

=
P2V2
T2

 

PT  =  P1 + P2 + P3 + …  

PA = χAPT 

d = m
V
=
P !MM
RT

 

EK =
1
2
mv2  

urms =
3RT
MM

 

Rate A
Rate B

=
MMB

MMA

 

P+ n2a
V2

!

"
#

$

%
&  V' nb( ) = nRT  

Equilibrium 
KP = KC(RT)∆n 

 

Acid/Base 
pOH = -log[OH-]  

pH = -log[H+] 

pH + pOH = 14  

Ka x Kb = KW 

pH = pKa + log [A-]/[HA] 

  
 

Thermochemistry 

∆U = q + W 

Wsystem  =  -P∆V = - ∆nRT 

∆H  =  ∆U + P∆V  

qP  =  ∆U + P∆V 

q = ms∆T 

q = n∆H 

∆Hrxn° = ∑n∆Hf°(pdts) - ∑n∆Hf°(rxts) 

The atom 
E = hν 

c = νλ 

E = -B/n2 

Kinetics 
[A]t = [A]o – kt 

ln[A]t = ln[A]o – kt 

1/[A]t = 1/[A]o + kt 

k = Ae(-Ea/RT) 

ln(k2/k1) =  (-Ea/R)(1/T2 - 1/T1) 

 

 
Other 
n = m/MM 

C = n/V 

%yield = actual yield
theoretical yield

!100%
 

!A =
nA
nT
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Data For Water 
 
Density  = 1.00 g/mL (at 25°C)  
s = 2.13 J g-1 K-1 (solid) 
s = 4.184 J g-1 K-1 (liquid) ΔH°fus = 6.02 kJ mol-1 
s = 2.01 J g-1 K-1 (gas) ΔH°vap = 40.7 kJ mol-1 

 

Constants and Conversion Factors 
 
1 mmHg = 1 torr    760 mmHg = 1 atm 1 atm = 101.325 kPa  1 atm = 1.013125 bar 
1 cm3 = 1 mL 1000 mL = 1 L 1000 L = 1 m3 

 
Avogadro’s Number N 6.022x1023 mol-1 

Boltzmann’s constant k 1.30866x10-23 J·K-1 

Faraday’s constant F 96,485 C·mol-1 

Gas constant R 8.31451 J·K-1·mol-1  

 R 0.08206 atm·L·K-1·mol-1 

 R 8.31451 m3Pa·K-1·mol-1 

 R 0.0831451 bar L·K-1·mol-1 

Planck’s constant h 6.62608x10-34 J·s  

Speed of Light c 2.99792458x108 m·s-1 
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