CHM 1410-01
Spring 2005
Test 2 {100 pts)

Name (Plzase Print)

Rate = KAF[BP;  In[AM[Al=-kt:  In[Al=-ki+1nfAls; tiz=0.693/;

AL =kt + 1Al k= Aexp(-E/RT) Ink=(-E/R)}1/T) ! In A;

2 R

a{TI-T2)
AN [ r-72 R=831J/mol.K; R=0082Latm/moleK
TIT2

Multiple Choice
148) ‘The Arthenius equation isk=A e ™*T The siope of a plotof In k vs. /T is equal to
A -k B.k C.E, (D.-E.R E. A

2{5) Which is the correct equilibrium constant expression for the following reaciion?
Fe:Oxfs) 1 3HA{g) == 2F¢(s) - 3H.0(g)

A m [Fex0s] (HaT*/ [Fe] [H: 07
= [H,]/ L 20]
= [H:0]'/ [H?_]
= [Fe[[H,OF / [Fea0s] [H;]?
E & [Fe] [H:0)] / [Fe:03] [113]

3.{5) Consider the two gascous equilibna
SO + (1/2)0:(R) = SOxg) Ky
S0:(g) = SD;{g} + 17206 2) K;

The vaiues of the equilibnunt constants K| and X are reluted by

A K=K/ B. K.’ = C. K= 1K} (B K= 1K,
FE. nonc of these.
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4.(5) On analysis, an equilibriurn mixture for the reaction 2H.5(g) 55 2H,(g) + Sufp) was
found to contain 1.0 mol HaS, 4.0 mol I, and 0.80 mol 5; in a 4.0 L veszel. Calculate

the equilibrium constant, K., for this reaction. & [ © SN
_ gastt
A 16 (EE 3.2 C.12.8 D. (.64 L. 0.8

5.5 Forthe reaction A + R 2 C + D, the activation encrgy of the uncatalyzed reaction is 43
kJ/mol. Ifa catalyst is added to this reaction, whal is a feasihle activation cpergy for the
catalyzed reaction?

A. 50 L1/mel
B. 45 kl/mol
@ 41 kJ'mol
D. ¢ kdmol
E. Less than 0 kl/mol

For the following questions consider the reactiom below ai equilibrium:
INOBr{g) = 2NO(g)+ Brig), AII°., =30 ki/mol
63 Predict the direction of reaction if the container vohuime is increased.
A To praducts or to the right
B. To reuctanis of to the left
. No effect
T.(3) Predict the direction of reaction if some NO is removed.
@ 1o products ot {o the right
B. ‘[0 regctamnts or to the lefi
C. No cffect
8.3) Predict the direction of reaction 1f some NORBr i5 added.
@, To products ot to the right
B. To reucranis o to the left
. No cffect
943y Predict the direction of reaction if the temperature is decrcascd.
A. To products or to the vight

@ To recctants or fo the lefi
C. No effect



10.43) Prediet the direction of reaction if a catalyst is added to the system,

A. To products or to the right
BF_:\ To reactants or io the left
(C.’ No effect

Problems

1.(12) The rate constant for the first-order decomposition of CsHy at S00°C is 9.2 x 1077 57,
[Tow long will it take for 10.0% of a 0.100 M sample of C;Hj to decompose at 500°C?
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2.(14) At 700K, the reaction 250:(g) + Oxg) == 250,(g) has the equilibriumn constant K, =

43 % 10°  and the following concentrations are present: 150;) = 0.10 M; [8O:] = 10 M;
(O] =0.10 M.

Is the mixiure at equilibriumn? If not at equilibnium, in which direction (as the equation is
written), feff to right or right to left, will the reaction proceed 1o reach equilibrium?
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3.(14) 1,25 moles of NOCI were placed in a 2.50 L reaction chamber at 427°C. After
equilibrium was reached, 1.10 moles of NOCI remained, Calculate the equilibrium
constant, K., for the reaction 2NOCl(g) = 2N0(g) ~ Cl{g).
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4.420) For the reaction SO.(g) 1 NO:Ag} =5 S04(g) + NO(g), the equilibrium constani is 18.0

at 1,200°C, If 1.0 molc of 5CGhand 2.0 moles of NO; are placed ina 20. L container,
what cancentration of S0, will be present at eqquiibrivm?

L9040y ¢ Amele . SRT A —NOsY, = 3‘_.""_‘*“‘._ = 0D PI
30 L 20 C
S0y + Nog @ Xy 4+ NO
C -y - Fr + K
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