Exam 2A
Chem 1142
Spring 2015

Name:

MULTIPLE CHOICE. [4 pts ea.] Choose the best response on the scantron sheet. [60 pts total.]

Ql.

Q2.

Q3.

Q4.

Q5.

Q6.

For the chemical reaction:
CHy(g) + 202(g) — 2H20(1) + COz(g)
which of the following expressions would correspond to the rate of the reaction?
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A set of experiments reveals that when the initial concentration of a reactant A is increased by a factor of
4, the initial rate of the reaction is unaffected. From this information we can determine that the reaction
order with respect to A is:

a) Zero b) One c) Two d) Three e) Four

The units for a second-order rate constant are:
a) s! b) M/s c) M2/s d) M-1s-1 e) M3s2

For the reaction: A — 2B, a plot of [A]! vs. #is linear. This allows us to determine:
a) The reaction must be zero-order with respect to A

b) The reaction must be first-order with respect to A

¢) The reaction must be second-order with respect to B

d) The activation energy is equal to the slope of the graph X —R

e) The reaction is an elementary reaction

In which equilibrium reaction below will K, = Kc?
a) Hao(g) + Ix(g) = 2HIQ) b) HCl(g) + CaCOs(s) = CaCly(s) + CO2(g)

) Na(g) + 3Hs(g) = 2NHs(g) d) H,O(l) = H0(g)
¢) CH;OH(l) + %2 Oa(g) = CH,O(l) + Ha(g)

If K. for the reaction: Na(g) + 3Hz(g) = 2NHj(g) is 12.0 at 25 °C, then predict the equilibrium constant for
the reaction: 4NH3(g) = 2N2(g) + 6Ha(g) at the same temperature.

2) 12.0 b) 24.0 ¢) —0.0908 d) —24.0 ¢) 0.00694



Q7. The slope of the following graph provides information about:
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a) The value of AH® b) The rate constant, assuming a first-order reaction
¢) The rate constant, assuming a second-order reaction
d) The activation energy e) The molecularity of the elementary reaction

Q8.  The reaction Ha(g) + I2(g) — 2HI(g) is thought to proceed via the mechanism:

I,—=2I (slow)
I+H—HI+H (fast)
H+L—=HI+1I (fast)

Predict the rate law for this reaction.

a) rate = A[Ha|[I2] b) rate = £[HI]? c) rate = £[Hy]
d) rate = £[L e) rate = A[I][Hz]

Q9.  Given the reaction: 2N20(g) = 2NO(g) + Na(g) ; AH® = 130 kJ/mol at 25 °C, predict in which direction
the equilibrium will shift after the temperature is decreased.
a) To the left b) No change c¢) To the right d) Not enough information to predict

Q10. If the reaction quotient is equal to the equilibrium constant, then:
a) The reaction will proceed to make more reactants, until it reaches equilibrium
b) The reaction is at equilibrium
¢) The reaction will proceed to make more products, until it reaches equilibrium
d) If the reaction is exothermic, it will proceed to make more products
e) If the reaction is endothermic, it will proceed to make more products



Short Response.
Show ALL work to receive credit.

Q11. [20 pts.] The chemical equilibrium:
2CHa(g) = CaHe(g) + Ha(g)
has a equilibrium constant, Kp, equal to 0.092 at 120 °C. Imagine you started with a mixture of gases
where the partial pressure of CHy is 0.10 atm and the partial pressures of CoHg and Ha are both 1.0 atm.

a) Calculate the reaction quotient, and explain which direction the reaction will shift in order to come to
equilibrium.

b) Calculate the equilibrium partial pressures of all three gases, as well as the total pressure.



Q12. [20 pts.] Given the following information, deduce the rate law and the value of the rate constant for the
following reaction: A + 2B — 3C

Be sure to show a// work. If you adopt the inspection method, be sure to explain how you determine the reaction

orders using complete sentences.

Experiment [Alo/ M [Blo/ M | Initial rate / M s~
#H1 0.50 0.25 3.7 X 10-3
#2 0.50 0.35 5.18 x 103
#3 1.0 0.25 1.48 X 10-2
rate law:

rate constant: (include units)




Q13. [10 pts.] a) K. for the reaction: 2NO2(g) = N204(g) is equal to 13.9 at 45 °C. Calculate K, at this same
temperature.

[10 pts.] b) Using complete sentences, explain how it is possible to tell whether a reaction is exothermic or
endothermic by measuring how the equilibrium constant changes as the reaction temperature is
increased.



Bonus Question: Given a chemical reaction, A — P, what would you have to plot to determine whether the
reaction was second order with respect to A? Sketch this graph, and explain how you would use it to determine the
second order rate constant.

“This is a lovely old song that tells of a
young woman who leaves her cottage, and
goes off to work. She arrives at her
destination, and places some solid NH HS in
a flask containing 0.50 atm of ammonia. and
attempts to determine the pressures of
ammonia and hydrogen sulfide when
equilibrium is reached.™



seful Information

Periodic Table of the Elements

Kp = Kc (RT)Aﬂg
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