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CHM 1311 - E                                      Second Midterm                            Nov 25 – 2015 
 
      (Prof. S. Gambarotta) 
 
 
 
 Your Name: ___________________                         Student #: ______________ 
 
 
 
 
 
1. The solution key will be posted today on the web. Solutions will be worked out in 

the next DGD. 
2. Data sheets and Periodic Table and important values are at the end. 
3.    A few scratch sheets are at the very end. Report in the booklet the minimum amount 

of calculations to show your reasoning. 
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1. (3 points) Phosgene is a toxic gas prepared by the reaction of carbon monoxide with 
chlorine: 
 

 
 

These data were obtained in a kinetics study of its formation: 
 

 
 
a. Write the rate law for the formation of phosgene. 

      b. Calculate the average value of the rate constant. 
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2.  (1 point) For the following reaction, Ea(fwd) = 125 kJ/mol and Ea(rev) = 85 kJ/mol: 
 

 
 

Assuming that the reaction occurs in one step,  
(a) draw a reaction energy diagram;  
(b) calculate ΔrH°;  
(c) sketch a possible transition state.  
   

 
 
 
 
3. (2 points) For the following reaction, K = 0.262 at 1000°C: 
 

 
 

At equilibrium,  is 1.22 bar. What is the equilibrium partial pressure of CH4(g)? 
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4. (3 points) Nitrogen dioxide decomposes according to the following reaction, where K 
= 4.48 × 10−13 at a certain temperature: 
 
         
 
If 0.75 bar of NO2 is added to a container and allowed to come to equilibrium, what are 
the equilibrium partial pressures of NO(g) and O2(g)? 
 
 

 
 
 
 
 
 
 
 
5. (3 points) Compound A decomposes according to the following equation: 
 

 
 

A sealed 1.00-L container initially contains 1.75 × 10−3 mol of A(g), 1.25 × 10−3 mol of 
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B(g), and 6.50 × 10−4 mol of C(g) at 100°C. At equilibrium, [A] is 2.15 × 10−3 mol/L. 
Find [B] and [C]. 

 

 

 
 
 
6.  (1 point) What is the pH of a solution 0.75 mol/L of NaF? [Ka(HF) = 6.8 x 10-4] 

 

 
 
 
7. (5 points) Sodium hypochlorite solution, sold as chlorine bleach, is potentially 
dangerous because of the basicity of ClO−, the active bleaching ingredient. (Assume that 
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d of solution = 1.0 g/mL.) 
a. What is [OH−] in an aqueous solution that is 6.5% NaClO by mass? 
What is the pH of the solution? Ka(HClO) = 2.9 x 10-8 
 

 

 
 
 
 
8.   (4 points) A buffer that contains 1.05 mol/L B and 0.750 mol/L BH+ has a 

pH of 9.50. What is the pH after 0.0050 mol of HCl is added to 0.500 L 
of this solution?
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