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1. a) (1 point) Determine the order of a reaction if the rate constant has units M>?s™
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b) (1 point) How would you adjust the pre?sur'e of a reaction vessel to favour production of
preducts in the following reaction: 2 C(s) + O, (g) = 2C0O(g)
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c) (1 point) Write the equilibrium constant, K, for
Zn(s) + 2H" (aq) = Ha(g) + Zn* (aq)
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d) (1 point) What is the conjugate base of trimethylamine, (EHz ;N> L cniefocarvt
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e) (1 point) Potassium th-ydrogen phosphate, KH:POy4, is an acidic salt Whet-hydrolysis reaction
occurs when-dihydregen phosphate anion, H:,PO;™ is added to water?
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2. The following mechanism was proposed for the formation of hydroiodic acid, HI, from hydrogen
and oxygen gases:

I, =21 (fast equilibrium, with rate constants k; and k1)
I +H. = H.I (fast equilibrium, with rate constants k, and k.2)
HzI +I > 2HI

a) (4 points) Determine the overall rate law for this mechanism
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b) (1 point) If ki = 1.4x107 s ky = 1.27x 10° M's™; k, = 1.13x10°° M's™; k, = 1.48x 10° s and ks = 15
Ms? determine the overall rate constant for the reaction.
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c) (1 points) How might you determine if your mechanism is correct?
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3. The reaction

H2S5e0s(aq) + 61" (aq) + 4H'(aq) > Se(s) + 2I3(aq) + 3H.0O(l) was studied at O°C and the following
initial rate data were obtained:

[H2Se0s], [H] [I] Initial Rate

(mol/L) (mol/L) (mol/L) (mol / L s)
®|10x10* 2.0 x 107 2.0 x 102 1.67x107
®| 2.0 x 10* 2.0 x 102 2.0 x 102 3.33x107
|10 x 10" 10 x 102 2.0 x 10 0.42x107
@ 1.0x10* 2.0 x 10 40 x 107 13.3x107
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b) (2 points) Determine the rate constant for this reaction (include units).
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4. A reaction vessel, at 77 °C, is filled with dinitrogen tetroxide, N,O4. Equilibrium is established
N204 (g) = 2NO: (9)

and the resulting concentrations of N,O4 and NO; are 9.6 x 10°M and 3.9 x 102 M, respectively.

a) (2 points) Determine the equilibrium constant Bor' this reaction.
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b) (3 points) What is The gutllbr'lum constant at 25 °CX \ﬁ e r"“\ = e \\
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¢)(5points) The volume of the reaction vessel (in part a) doubles, and temperature is decreased to 25

°C. If the reaction is endothermic, with AgxyH = 56.5 kJ, determine the total pressure once equilibrium |—O&Jl
is re-established.
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6. Lactic acid, CH3CH(OH)COOH, is a weak organic acid. Salts of this acid are called lactates and
calcium lactate, Ca(CHsCH(OH)COO),, can be used as a source of calcium. For simplicity represent
calcium lactate as Ca(lLac),.

a) (1 point) The alkaline salt Ca(Lac), dissociates completely to form Ca® and [Lac] in aqueous
solution. Complete the hydrolysis reaction for the lactate anion in aqueous solution:

[LacT(aq) + H20 (1) &;: LLOLC/]H (‘%)“‘“ O+ -(_-ab\ )
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b) (1 point) The pH of a solution of 0.26 M Ca(Lac); is found to be 8.4, determine the [OH] of the
solution,
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c) (4 points) determine K, for lactic cc_id. ~
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Question BONUS: What is a chemist's favourite thing to do with a
1 /3 pumpkin?
2 /6
3 774
4 /10
5 /8
6 /6
Total /42

: | /6



a) (1 point) Balance the chemical reaction:
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CHsOH (g) = (O (g) + / He(g)

b) (1 point) Write the expression for the equilibrium constant
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¢) (4 points) A4.72 g sample of methanol is placed in an empty 1.00 L flask and heated to 250 °C.
After the system has reached equilibrium, a tiny hole is drilled in the side of the flask allowing
gaseous compounds to effuse out of the flask. Measurements of the effusing gas show that it
contains 33.0 times as much Hz(g) as CH30H(g). Determine the equilibrium constant, K, for this
reaction. i, '
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d) (2 points) What the mole fraction and partial pressure of the methanol in the vessel at
equilibrium?
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