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1. (3 points) Complete the following acid/base reactions (paying particular attention to
the arrow used and states of products) and, where appropriate, identify acid/base

conjugate pairs:

P ) L o AR
a) HNOj3(aq) + H.0 () = H_a-,o*(%) + NOz ﬁa" -
pﬂ Bf
- 05 foc
b) HCIO H20 (I e H 'J—[zi) s g-c{o_gf (ﬁy) N¢ \.’..\:1&;\\\5‘15\
) i RS Lt B 3 ¥
A\ | J 4 \ ol
ot 'Y O\ g’ﬂ;{:'
c) ClO4(aq) + H20 (1) .._.._></? NCJ ?e@ﬁ}"hﬁf}
' + O /&5)
d) N0z (aq) + Hz0 (1) o SRS V) < qﬁ)
¢) HCIOx(ag) + NaOH(ag) o $a0(2) & ARCIO/E) |
= 420(8) +Nat(ep) + CIO (ag

e

f) HNO:(ag) + NaOH (aq) ——> ¥h0[(£) + Mﬂtw()ﬂﬂﬁS B
. e k) Nty *w?*[?)




\esion A
2. A particular chemical reaction was studied and the half-life, found to be independent
of concentration, was 25.7 s at 227 °C. At 277 °C the reactant concentration dropped
from 1.5 M t0o 0.45 M in 5s.

a) (1 point) What is the order of the reaction?
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b) (1 point) What is the rate constant at 227 °C?

. o o)
ty, = W= b - n& - 2.0 X004 « 2.FO0xI0 *s
E ) 253

)

¢) (2 points) What is the rate constant at 277 °C?
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d) (3 points) What is the activation energy associated with this process? -
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e) (3 points) At what temperature will the rate of the reaction be twice that of 277 °C?
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3. a) (4 points) A container contains CO; at p = 0.464 bar. Graphite is added to the
container and some CO: is converted to CO; at equilibrium the total pressure is 0.746
bar. Determine the equilibrium constant for the reaction:
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b) (1 point) The equilibrium system above is compressed to 1/3 its initial volume.
Applying Le Chatelier's principle will reaction shift to left or right? Explain briefly.
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d) (1 point) A catalyst is added to the reaction mixture. What is the role of a catalyst
and how will this effect the equilibrium concentrations?
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4. Sodium hypochlorite, NaOCl, is the active ingredient in laundry bleach. Typical bleach
solutions contain 0.64 M of NaOCI|. Hypochlorous acid, HOCI, has a Ka of 4.0 x 10°°.
a) (2 points) What happens when solid NaOCl is added to water? Write all relevant

chemical reations.
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b) (4 points) Determine the equilibrium concentration of ALL species in an aqueous

solution of 0.64 M NaOCl (there are five species, not including H20). ¢
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¢) (1 point) What is the pH of this solution?
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5. a) (4 points) What volumes of water and 1.06 M of ammonia [NH3] should be used to
prepare 2 L of buffer solution that contains 78.312 g of dissolved NH4Cl and has pH
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d) (1 point) Is the buffer effective?
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