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MC, Chem1B, FALL 11, LabQuizl Name__ . e

Read questions carefully to understand what is being asked. If you have doubt, ask your instructor. Use the reverse
side of your answer paper as scratch. Use attached periodic table and important constants chart. (Total pts. =50 +
3x11 (33) = 83)

SHORT ANSWER: Show all your calcualtions using appropiiate set up and units.

1) Activation energies of reactions, Eg, are frequently found graphically. The Arrhenius 1
equation: In (k) = {(- Ea))/RT + In(A) is used. Values of k, the rate constant, are
measured at various temperatures, then in k and 1/T ars calculated and plotted.

In one particular experiment the, co-ordinates of two points: one at upper left is
A{.0013,-3.8) and the other at lower right is B(0.0017, -12.8). Using this

mformation:
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{b) Calculate the energy of activation of the reaction (Ea) in kilo Joules (6 pts.}
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2} 2.0 g Salicylic Acid (CyHeO3) was heated with 5.0 mL acetic anhydride (C4HgO3; 2)
density=1.08 g/mL) to get 2.15 g of Aspirin {CotgOy). - RS
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3) Write the formula of the conjugate base next to the following species {2 pts/each, 6 3)

pts fotal):
@HPO2- = Pp.°”
(B)CHaNHD = CH,NH
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4) The initial rate of the reaction A + B -—-> C was measured at several different 4)
concentrations of the reactants. Following formal methods, {a) calculate the rate law for
the reaction (6 pts.) and (b) The magnitude of the rate constant {4 pts.).

Initial Concentrations Initial Rate
Experiment [ATOM) [BIVW) {(Msh
1 0.010 0.10 40x 105
2 - 0.010 0.20 4.0x10-5
0.020 0.10 16.0x 10-5
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[.01M)* 5) Caiculate the pH and the pOH of 2 6.056M HCIO; Ka of HCIO is 3.5448x10-8. Show your 5)
calculation with ICE chart {if necessary). (6 pts.)
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6) Calculate the pH of 2 8.7M NaClO solution. For your calculation show what happens  6)

in a stepwise fashion . Ka of HCIO is 3.448x10-8 (8 pt.) , :
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MULTIPLE CHOICE. Start on line 7 of your scantron paper. Select the one alternative that best completes the
statement or answers the guestion {3 pis each).

7) At elevated temperatures, dinitrogen pentoxide decomposes to nitrogen dioxide and oxygen:  7)

-1 BN,Og AD i AN,Oc
. o T2 AN0s A0, -l MO =3
2N205(g) — 4NO2 (g) + 02 (g) - 3 —= = 2.2K|0

205(g) 28+ 28 2 47 At 2 "pt

When the rate of formation of Op is 2.2 x 10-4 M/s, the rate of decomposition of N3O5 is
M/s. '

A 11 %1074 BY5.5x 104 C)28x10-4 D)22 =104 E} 4 % 10-4
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/ 8) The rate law for a reaction is | BWNYAS, e 8)
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rate =k [A}BR2

Which one of the following statements is faise?
A The reaction is second order overall.
B) k is the reaction rate constant
C) If [B] is doubled, the reaction rate will increase by a factor of 4.
D) The reaction is second order in B.
E) The reaction is first order in A,

9} Under constant conditions, the half-life of a first-order reaction
A) is constant e g2 /
B) does not depend on the initial reactant concentration K

C} is the time necessary for the reactant concentration to drop Io half its original value

D) can be calvulated from the reaction rate constant
All of the above are correct.
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10) Given the following reaction at equilibrium at 450.0°C:
1[
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| CaCO3(s9) == CaO() + CO2(g) \<c . Jcos] Kp=Ke (R T) Sk
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If pCO3 = 0.0160 atm, Ko = , p = Ke (RT)
A)7.23 Kes Ke - ,GW“% | Le=
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C) 723 KT (723 ;?}/owt 3
D) 0.0821 61}[
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11) Which solution below has the highest concentration of hydrgxide fons?
A)ypH=7.00 By pH =321 Oy pH=7593 pH =126 By pH =982
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12) The equilibrium constant for the gas phase reaction 12)
N2 (g) + 3Hp (5) == 2NH3 (g) Keg:= LN

— 4 Tu
‘ o Yol [Pl
is Koq = 4.34 x 10-3 at 300°C. At equilibrium, Neld

@ reactants predominate
) roughly equal amounts of products and reactants are present
O products predominate

D) only reactants are present

E) only products are present

13) A Brgnsted-Lowry base is defined as a substance that . 13)
. A) acts as a proton donor
B) decreases {H*] when placed in HpO M
C) increases [OH~] when placed in HpO C\0 -

D) increases [H*¥] when placed in HpO
"E:?acts as a proton acceptor -
(e meapronacer

14) A substance that is capable of acting as both an acid and as a base is . 14)
A) saturated

Bj autosomal
)y photeric

D) conjugated
E) miscible
15) Classify the following compounds as weak acids (W) or strong acids (S): 15)
. fi Koy
benzoic acid nitric acid acetic acid
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16) In which of the following aqueous solutions does the weak acid exhibit the highest 16) <
percentage ionization? . OLQ"‘
A)0.01 MHCH30y (Ky=18x 10-5) i ; K P
) B) 001 MHNOy (K =45 x 10-4) IO, 2 [F7 + Ne- N oy 06
Q001 MHCO (Ky=3.0x108) cbf\ L00045 fll’\f TH " ' o
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E) These will all exhibit the same percentage ionization. 1 X2
! ol i
cotdh +W hot rei?
17) The equlibrium reaction Co(FpQ)s2+ (aq) (Pink) + 4 CI- (ag) <—> CoCly 2~ (aq) (Blue) + 6 17)
HpO(l) turns pink when placed in ice water mixture but turns blue in hot water. The reaction,
as shown, is: : il )
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