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Exam 2A 
Chem 1142 
Spring 2017 
Name:  
MULTIPLE CHOICE. [3 pts ea.] Record the best response on the scantron sheet. [45 pts total.] 

Q1. Which version of the exam do you have? 
a) 2A 
b) 2B 

Q2. Which of the following expressions is equal to the rate of reaction for the following chemical equation? 
 
2A + B à 3C + D 

a) –½ D[A]/Dt 
b) +D[B]/Dt 
c) 3D[C]/Dt 
d) –D[D]/Dt 

Q3. For the overall stoichiometric equation: N2(g) + 3H2(g) à 2NH3(g), the rate law can be written as: 
a) rate = k[N2][H2] 
b) rate = k[N2][H2]3 
c) rate = k[N2][H2]2/[NH3]2 
d) impossible to say for sure 
e) zeroth order with respect to nitrogen 

Q4. The units of a rate constant for a second order overall reaction are: 
a) M/s 
b) s–1 
c) M–1cm–1 
d) M–1s–1 
e) M2 

Q5. The rate constant for a reaction with the rate law: rate = k[A], is found to have a value of 0.012 s–1 at a 
temperature of 17 ºC. How long will it take for the concentration of A to change from 1.2 M to 0.60 M? 
a) 58 s 
b) 50. s 
c) 1.0 × 102 s 
d) 83 s 
e) 85 s 
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Q6. What information can be determined from the following type of graph: 

 
a) The activation energy of the reaction 
b) Whether the reaction is zeroth order 
c) Whether the reaction is first order 
d) Whether the reaction is second order 
e) Whether the reaction is an elementary reaction 

Q7. The half-life for a first order reaction is 15 s. What fraction of reactants will remain after 30. s have passed? 
a) 75 % 
b) 50 % 
c) 25 % 
d) 0 % 
e) Not enough information to determine 

Q8. What type of plot can be used to determine whether a reaction involving a reactant, A, is second order? 
a) ln k vs. 1 / T 
b) [A] vs t 
c) ln [A] vs. t 
d) 1 / [A] vs. t 
e) k vs. t 

Q9. A reaction is thought to proceed via a mechanism: 
 
 A + B à C  k1    SLOW 
 C + B à D  k2    FAST 
 
the reaction’s rate law will be given by the expression: 
 
a) rate = k1[A][B] 
b) rate = k1[C]/[A][B] 
c) rate = k2[B][C] 
d) rate = k2[D]/[C][B] 
e) rate = k2[A][B]2[C] 

Q10. A chemical reaction has an equilibrium constant of 4,000 at 25 ºC. This means that at equilibrium: 
a) There will mainly be reactants present 
b) There will mainly be products present 
c) There will be similar amounts of reactants and products 
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Q11. Which of the following chemical equations will have the same value for both Kc and Kp 

 

a) N2(g) + 3H2(g) ⇌ 2NH3(g) 
b) CH4(g) + 2O2(g) ⇌ CO2(g) + 2H2O(g) 

c) 2C(s) + O2(g) ⇌ 2CO(g) 
d) N2O4(g) ⇌ 2NO2(g) 

e) 2BH3(g) ⇌ B2H6(g) 

Q12. A chemical equilibrium: A ⇌ B has an equilibrium constant of 12.4 at 25 ºC. If we re-write the chemical 
equilibrium as: 2B ⇌ 2A, what will the equilibrium constant for this chemical equilibrium become? 
 
a) 12.4 
b) 6.2 
c) 2.48 × 102 
d) 6.5 × 10–3 
e) 4.0 × 10–2 

Q13. A chemical equilibrium has a reaction quotient of 34 and an equilibrium constant of 24. This information tells 
us that: 
a) The reaction is already at equilibrium 
b) The reaction will form more products 
c) The reaction will form more reactants 
d) Unable to tell anything from this information 
e) The reaction will reach equilibrium in 10. s 

Q14. A small amount of NaOH is added to the following equilibrium, resulting in neutralization of some of the H+ 
ions. How will this affect the position of equilibrium? 
 
 H+(aq) + HCO3

–(aq) ⇌ H2CO3(aq) 
 
a) No affect 
b) There will be a shift to the left-hand-side (LHS) 
c) There will be a shift to the right-hand-side (RHS) 
d) There will be an increase in the value of the equilibrium constant 
e) There will be a decrease in the value of the equilibrium constant 

Q15. Consider the following chemical equilibrium: 
 
 2A(aq) + B(s) ⇌ 3C(g); DHº = –34.0 kJ/mol 
 
What will happen if the temperature of the equilibrium is raised? 
 
a) No affect 
b) The equilibrium constant will increase 
c) The equilibrium constant will decrease 
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Short Response. 
Show ALL work to receive credit. 

Q16. [11 pts.] The chemical reaction between hydrazine and dinitrogen tetroxide was initially investigated for 
travel to the moon in the 1960s. The chemical equation for this reaction is given below: 
 2N2H4 + N2O4 → 3N2 + 4H2O 
a) Write out four expressions for the reaction rate (not the rate law!) below: 

i) ii) 

iii) iv) 

 
b) If a set of three experiments was carried out measuring how the initial rate depended upon the 
initial concentration of each reactant, determine the rate law for this reaction. As part of your 
answer determine the value of the rate constant, k. SHOW ALL WORK. 

Experiment # [N2H4]0 / M [N2O4]0 / M Initial rate / M·s–1 

1 0.010 0.010 1.80 

2 0.020 0.010 3.60 

3 0.010 0.025 11.25 
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Q17. [11 pts.] The following chemical equation: 
 A à B 
has a rate law of: 
 rate = k[A]2 
with a rate constant equal to 0.098 M–1·s–1 at 310 K. 
 
a) What is the half-life for this reaction? The initial concentration of A is 2.0 M. 
 
 
 
 
 
 
 
 
b) How long will it take for the concentration of A to change from 2.0 M to 0.25 M? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) If you measured how the concentration of A varied with time, what kind of plot would be 
expected to give a straight line? 
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Q18. [11 pts.] a) Sketch the potential energy vs. reaction coordinate diagram for an endothermic reaction. Label 
the axes and carefully indicate on your graph the following pieces of information: 
DH, the activation energy, the transition state, reactants, and products. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) The rate constant for this reaction doubles as the temperature changes from 29 ºC to 36 ºC. 
What is the activation energy of the reaction? 
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Q19. [11 pts.] Given the chemical equilibrium: 
 
PbCl+(aq) + 2Cl–(aq) ⇌ PbCl3

–(aq) ; Kc = 0.45 (25 ºC) 
 
a) Write out the expression for the equilibrium constant, Kc: 
 
 
 
 
 
 
b) Show how to, and then calculate the reaction quotient if the initial concentrations are: 
 [PbCl+]0 = 0.10 M, [Cl–]0 = 1.5 M, [PbCl3

–]0 = 0.20 M 
 
 
 
 
 
 
c) What will happen to the value of the  reaction quotient as time passes? 
 
 
 
 
d) Will the concentration of chloride ion increase , decrease, or stay the same over time? Explain. 
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Q20. [11 pts.] 0.25 moles of Cl2, H2, and HCl are introduced into a 5.0-L flask. Given the chemical equation: 
 
 Cl2(g) + H2(g) ⇌ 2HCl(g) ; Kc = 140 
 
Calculate the equilibrium concentrations of Cl2, H2, and HCl. Be sure to show all work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BONUS Question: 
 
What is the name given to the molecularity of an elementary reaction where the following number 
of molecules collide? 
 
one = _____________________; two = _____________________; 
 
three = ____________________. 
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Useful Information 

 

R = 8.3145 J
mol ⋅K

= 0.08206 atm ⋅L
mol ⋅K
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