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Short Answer [2 marks each]
1. List two of the four ways we have of predicting whether a reaction will be spontaneous or not?

ASuny >0 E'ceyy >0

2. What is the standard state for gases?
P=\atm
T=3agK

3. Define enthalpy of formation.

A‘r\‘f: ~\Hro re,agggga . Otﬂ/rr\gp@u/r\d {;'\Q/m-db
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4. For each pair listed below, select which is the stronger reducing agent.

e
LiprK
@r Cu

5. Define a Bronsted acid.

"pm“‘mﬂ\ W

6. For the following reaction, identify the base and its conjugate acid.

NH; + H:0 — NHy" + OH
| N2
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7. Write out the cell notation for an electrochemical cell containing electrodes of metals Fe and Ag
immersed in a single electroytic solution of Fe(OH), and AgOH.

Fews | Fe™ Mgt on™| Ay

8. What is the electron configuration for Cu?

T AR 34 0ys !

9. Which of the following processes involves a phase change (put an X beside your choices)
a) dissolving sugar into a glass of water

b} condensation of methanol

¢) mixing liquid silver and lead to form an alloy X

d) mixing oil and water

10. What are the two most significant differences between an ideal gas and a real gas?

WQQ%me Yoo wp smu&‘i¢hﬁwﬂmocf

1. Why can a process that is spontaneous result in a decrease in the entropy of the system undergoing
the change?
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12, True or false: A strong oxidizing agent is less likely to be reduced in solution.
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13. The data below show the temperature dependence of the equilibrium constant for the reaction
AgCO;(s) = AgO (s)+ COa(g)

K =3.98 x 10™ (350 K) and K = 1.48 (500 K)
a) Calculate the standard enthalpy change for the reaction, assuming it is independent of temperature [4].
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b) Calculate the standard entropy change for the reaction at 350 K [4].

nod AG
AGO: -—RT -QW\K'SSML

ST R Na VP |

AHO- AG°
M- AG

E——

t |
- 162 T Kl

Eg° e

T,

14. For the following Daniell Cell at 298 K

Zn(s) | ZnCly (m=0.01 M) || CuCly (m=0.005 M) | Cu(s)

The overall reaction is:
Zn (s) + Cu™ (aq) = Zn™ (ag) + Cu (s)

Calculate the following: E°. E, AG, AG" and K [12].
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15. The C—C homolytic bond strength in ethane is the AH for the following reaction:
CH3;CH; — 2CHy

a) To determine AH, we usually use the AH® for the various species in the reaction. In this case, what are

they [2]? A¢ (CH}CHQ ) CHs

b) Using the information provided. determine Ad" (CH;") [10].

forward CHyF + F' = CHy +F,  k(GO0K)=1.6x10° M's" : k(400 K)=2.75x10" M s
reverse CHy +Fs « CHsF +F k(300K)=33M's"' : k (400 K)=4950 M"s"

e mw

AHYF) =79 k] mol”!
AH(CH;F) = -234 kI mol”
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¢) Given that AfH® (ethane) = -84 kI mol”', what is the homolytic bond strength in ethane [2]? )
M= QAH{CHK) —AcH (¢Hane )
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16. Determine thc percent ionization of acetic acid (HC>H30») at the following concentrations: 1.0 M and
0.010M. K,=1.8x10°M[12]

) CihCOsHf = CHheo,~ +HT
(O O O
— v X
10K X A

Y= 0.0043M S
7 0043 v (0D= O0.HY3%
5 \oruaraen 00090 x

b) 0.0\ &)
- 4 X A

L0 -K ~«

3

L&y = &

-

A = 0.000423

HO0MY :‘-{-39
90 (D)mvla\‘—@”\ E—%——T" x(00 °




name:

17. What concentration of formate ion, CHO,. must be present in 0.366 M HCHO- to produce a buffer
solution with pH = 4.06? K, HCHO, = 1.8 x 10° M [8]
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18. Balance the redox reaction MnOs(s) + C101 — MnQy + CI” occuring in basic solution [12]
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19. Write Lewis structures (including formal charges) for the tollowing compounds [10].
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