CHM 1410
Spring 2005
Test 4 (100 pts)

Mame (Pleasc Print)
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Al = Y nAIL (products) - > AT freactanis)

2 Ao = 2nAGT (products) - ¥RAG (reactants)™

AG — AH - TAS AG=AG"+RT In Q AG°=-RTInK =2
E’cen = Ecathode - Eanode AG — -nFEga IF = 96,500 C/tmol &
AGE= -nFE® E'cer = RTMF InK E=E"-RT/aFIn Q
R EHY Fprk E’ea=10.059nlog K E=E°-0.05%nlogQ
AH® (kdfmol) | AG®; (kJimol) | 8° (J/K.mol) |
HBr(g) |-36.23 -53.22 198.49
Clh(gy 0O 0 222.96
HCl(gy  -9230 -131.2 186.69
Br:{g) 3071 .14 2453
I'f"-"rﬂim ("'}
Fe'' +1¢ - Fe' +0.77
Cu” +2¢ 2 Cu +0.34
Ni* 4+ 2¢ I NI -0.25
Cd” +2e > Cd 0,40

Muliiple Choice (4 points cach)
I. Which of the following species has the highest entropy {87} at 25°C?
A. CH,OHLI) @C(}{g] C.MgCOs(s) D.HXl)  E Ni(s)
2. A negative sign for AG indicates that, at constant T and P,
A. the reaction is exothermic.
B. ihe rcaction is endothermic.

C. ihe rcachion is fast.
ihe reaction (s spontancous.

E. ASmustbe =0,




3. For the reaction Ha(g) + 8(5) — H;S(g), AH® = =20.2 kJ/mol and AS® = +43,1
JK-mol. Wlich ef the following statements 1s frue?

A. The reaction is only spontaneaus at low lemperatures.

B,>The reaction is spontaneous at all temperstures.

C. AG" becomes less favorable as temperature increases.

D. The reaction is spontancous only at igh temperatures.

E. The reaction is at equilibrium at 25°C under standurd conditions.

4. The reaction rates of many spontaneous reactions are actuatly very slow. Which
of
the following is the best explanation for this observation?

A, K, for the reaction is less than one.
@Thﬁ activation energy of the reaction 15 farge.
C. AG® for the reaction is positive.
D. Suech reactions are endothermic,
L. The eniropy change is negative.
5. Which statemeant is true for a spontaneous redox reaction carned out at standard-
state conditions?

A. EPp;is always negative.
@ E®.en is always positive.
C. [°. 15 always positive.
D. E®. is always positive.

6.  Consider the following rcaction: 2Fe” (ag)4 Cu®’ = 2Fe*{aq) + Cu,

When the reaction comes to equilibrium, what is the cell vollage?

A04IV B LIV  C.078V D.-043v (Elov

7. e corroet statement is:
Oxadation accurs at the anode
B) Oxidation occurs at the cathode
C)  Anions travel to the cathode in an electrochermeal cell.
DY  Reduction occurs at the anode.



8. The unit of electromotive force is the
A) erg

B) olm
(@/J\\ volt

D} ampere

%, The correct statement for a galvaniv coll rcaction 1s
AE = 1), AG < (, spontaneous
B) AE =0, AG > 0, nonspontaneous
C} AE <0, AG < 0, spontancous
D) AE<0,AG=0

Problems

1. Given the following reaction;
2HBr{g) =~ Clo(g) = — 2IICKg) + Bra(g)

{8 &) Find AS" for this reaction.
DL L produds) = € T (rtpthinls)

A%t [ a6 61 Ty g) 1 {anss Yk wdy) )
LQ-.[H.I-‘-H S/“%;h) v 1 {ea 0y ﬁrxﬂahh
DY s G863 S - 1Y 3K
ASS cyn® —Vdle 5/'&

{8)  b) Find AG® for this reaction. .
Foiker Fiakh &% + ult O6°=0H® =T8T oF

DO rm = 2 OO’ (praducha) = 20 B0 (rtachnl)  (— Tgaier oo
B tyn T | 30 iy L-000 KTdy) & A= Ly kﬂjfmfll)] - work
{3~k (-B2% KTndy) + o)
Az <dSAIb wI - {0y k3):
AL eva = =152 wd
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{8) ) Find K for this reaction.

No* = —QT _j‘.m i
- (-4 .
e W O e ). sk
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RT (‘3 907 g, k )[J‘IJK)
el-0F = hal
e'(ﬂ'.'l'-rg T K
GAas X072 = K
2.{8) Balance the following reaction: H;O; + Fe’' 2 Fe¢'* + H;0 (acidic solution)
Ovidubim: Fettoy et Radehion . HO4 ™ WO
Pt R+ re” aem v aht o+ WO, ) WD

R 9 LveM 4 ae”
AeTr 3wt s W0, 9 O

2T T + 2t & 10y D AT+ KO

3.(8) ) Isthe following reaction spontaneous? Cdis) ! Ni* (aq) > Cd*"faq) 1 Ni(s)
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{8y b} Draw the hasic features of a working galvanic cell based on the above
reaction. Also show the cell diagram. _

Cool) (¥ tag VMg Wiy & el oliagram
(8} ¢ Calculate AG" for the abuve reaction in this problem.
N7 = -nF E” we 15,
IO tJ« ity ¢” )L Qi 500 L‘/MB{J)LD_'F U‘_)
po° =-a¥ 450 3 - -2545 &

(8)  d) Ifthe [Cd*']=0.1 M, and the [Ni**] = 0.001 M, find E for this cell.
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