Chem 130 Name
Exam 4 December 6, 2017

100 Points

Please follow the instructions for each sectiothefexam. Show your work on all mathematical
problems. Provide answers with the correct unitssagnificant figures. Be concise in your answers t
discussion questions.

Part I: Complete all of problems 1-3. 4 points each.

1. For the reaction CO (g) +8 (g)2 H (g) + CQ(g) at 1000K, K = 0.66 and\H® = -42 kJ. After an
initial equilibrium is established in a 1.00 L caimter, the equilibrium amount of,ldan be increased
by

a. adding a catalyst.

b. decreasing the temperature.

c. transferring the mixture to a 10.0 L container. Answer
d. Decreasing the pressure

2. Expansion of a valence shell to accommodate mane ¢ight electrons is possible with:

a. carbon.

b. nitrogen. Answer
c. phosphorous.

d. oxygen.

3. For the reaction CO(g) + 2Hg) < CHOH(g) K. = 14.5. If 5.00 mol CO, 2.00 mol,8 and 3.00
mol of CH,OH are brought together and allowed to react, whidhe following describes the
composition of the system at equilibrium?

a. Some CO and }© will have been consumed to make more
CH;OH. Answer
b. Some CHOH will have been consumed to make more CO ay@ H
c. The amounts of CO, #, and CHOH will be unchanged from
their initial values.
d. There is not enough information to determine thalgagium
composition.

Part 1. Equilibrium. Answer four (4) of problems4-8. Clearly mark the problemsyou do not want
graded. 15 points each.

4. What do we mean when we say a systenchae to equilibrium? Describe the equilibrium
condition and why we don’t use a single headednawben we write equilibria. What does a small
equilibrium constant mean in terms of thermodynafic



5. Suppose the reaction system below has alreadyedajuilibrium. Predict the effect of the
following changes on the system. Justify your mtazhs with a brief statement.
UO,(s) + 4HF(g) = UKGg) + 2H0(9)

a. More UG is added to the system.

b. The reaction is performed in a glass reaction Vesgtthe HF reacts with the glass.

c. Water vapor is removed.

d. The volume is increased.

6. You have been tasked with determining the equilibrconstant for the reaction of HInd $ gases to
produce hydrogen sulfide. A mixture of 1.00 gadd 1.00 g k5in a 0.500 L flask comes to
equilibrium at 1670 K. At equilibrium, there i<08.x 10° mol of S present. What are the values for
K¢ and K, at this temperature?

Answer




7. At a certain temperature, the equilibrium constigtfor this reaction is 53.3. At this temperature,
0.800 mol of Hand 0.400 mol of HI were placed in a 0.50 L corgaiio react. What concentration
of HI is present at equilibrium?

H2 (9) + k (9) € 2HI (9)

Answer

8. At equilibrium, the concentrations in this systemrgfound to be [N=[O,]=0.100 M and
[NOJ]=0.500 M. If more NO is added, bringing itsnoentration to 0.800 M, what will the final
concentration of NO be after equilibrium is re-etithed?

N2 (9) + G (9) € 2NO (g)

Answer




Part 111. Bonding. Answer two (2) of problems 9-11. Clearly mark the problem you do not want
graded. 15 points each.

9. Complete the table fahree (3) of the species below.

Specie Lewis Structure Species Lewis Structure
S (indicate resonance if necessary) (indicateresonance if necessary)

H 20 NOZ-

ClF; CS

10. The Lewis structure for the thiocyanate ion (a ptbynic anion comprised of one atom each of C, N,
and S) could be drawn in several ways, three o€tlwhre shown below. Which of these structures is

more likely to be representative of the real stredf thiocyanate? Justify your answer.

o] |, s [ens)



11. Drawing the Lewis structure for carbonate ion (EJequires the use of the conceptegonance.
Draw Lewis structures of carbonate and explain védspnance is necessary and how multiple
resonance structures can be a better representédtiloa true structure than a single Lewis struetur

alone.



Possibly Useful | nformation

R = 0.08206 L atm mdIK* o _ . _Ay _yo-y1
= slope=m=—"2=72«_“2=
R =8.314 J mal K™ K="C+273.15 P DX Xy —Xq

AG =AH - TAS °C=K-273.15 Kp = K(RT)™

_—bi\/b2—4ac
X =

pV = nRT AG = -RTInK
2a

1A 8A
1 ~ g~ e g . g 4 pr "
o 2 i3 id i5 16 17 2
H 13 14 15 16 1y He
100794 | 2A 3A  4A 5A 6A 7Aoo
3 4 5 6 7 8 9 10
Li Be B (@ N (0] F Ne
6941 | 90128 10811 | 12011 | 14.0067 | 159994 | 18.9984 | 20.1797
11 1 o A 13 14 15 16 17 18
Na | Me 2 * Al Si r g e Ar
Na | Mg Al S ¥ s & Ar
229898 | 243050 | 3B 4B 269815 | 28.0855 | 30.9738 | 32.066 | 35.4527 | 39.948
19 20 21 22 31 32 33 34 35 36
C i a Ge s e T r
: : 47588 59723 | 7261 8749716 | 7896 | 79904 | 8380
37 38 40 49 50 51 52 53 54
Rb Sr LT In Sn Sb e I Xe
87.62 91.224 114818 | 118710 | 121757 | 127.60 | 126.904 | 131.29
56 72 81 82 83 84 85 86
a Hf Tl 14 i o At Rn
137.327 17849 204383 | 2072 | 208980 | (209) @)
88 104
Ra Rf
223) | 226,025 | 227.028 || (261)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
°r a1 T ) . Ca D AT D [ < V0N ) B na L Ther ) & Y T Ly (VO Vi T 22
*Lanthanide series e Ii NG i Sini cu Ga 10 Uy no L L io Lii
140.115 | 140908 | 144.24 | (145) | 150.36 | 151.965 | 157.25 | 158.925 | 162.50 | 164.930 | 167.26 | 168.934 | 173.04 | 174.967
90 91 92 93 91 95 9% 97 98 99 100 101 102 103
t Actinide series Th Pa U Np Pu Am | Cm Bk @r Es Fm | Md No Iy
232.038 | 231.036 | 238.020 | 237.048 | aa) | @43 | @an | @n | @ | @5 | esn | s | ese) | @62

Copyright © 2007 Pearson Prentice Hall, Inc.




