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1. a). Calculate the pH of a solution that is 0.200 ¥ in NHy and 0.300 ¥ in
Hi4Cl. The base dissociation constant for NHy is 1.7 %105,

bi. Calculate the pH change that takes place when a li-mi portion of
{1.0500 ¥ BCl is added to 400-ml of the buffer sclutiom described in
aj. (2%

2. Calculate the potential of the cell
SEC || aguecus solution | Hg
when the aqueous solution is

ay, 7.4>10 3 ¥ Hg2t
by. Hg2=(2,00>10~3 ¥, OAc™(0.100 W
‘Hg2t + 204c” . — Hg(DAc)a(aq)  Er=2.7x 108
The respective electrode potentials are
SEC (gacturated calomel electrode) 01.244 ¥ at 25°C, and
Hg2t "+ 2e- _— 2Hg(l) £ = - 0.8Md ¥ (12%2

2. Manganese iz often determined spectrophotometrically as the permanganate
ion (MnG;) shose agueous solulions are a deep purple colar (A gax=-

575 nm). A 1.00xi0 ¢ M solution of KMnQy gives an absorbance of 0.385
shen 2 1.00 cenlineter cell is used at 325 am. & 8.500 gram sawple of a
manganese—coataining alloy is dissolved in acid. and all the manganese 1is
converted to MnOQ; by periedate oxidation. The sample 1s then dilured
10 a0 millitivers im a volumetric flask, and its absorhance, taken al
R75 panometers in a 1.00 centimeter ceil, iz found to be 0.400. Assume
that the permanganate system follows Beer' s law and calculate the welght

percent of manganese in the unknown.
{At. ¥t. of Ma=054.94; C12%)

{4 Consider a cell consisting of & copper electrode in contact with {00 ¥
Cilt . & cadmivm electrode in coutact with 1.03 ¥ Cdét, and 2 connecting
salt bridge. The cell has a resistance of 4.00 Q.

23, Calculate the potcrntial needed to develop a currvent of (.0200 A ino
the clectrolylic ccll

Cu | Cu?+(1.00 W2 { Ca27(1.00 ¥ | Cd

by, Caleulate the cell potential when there is & current of 0.0200 A in
the walvanic cell

Cd { Cd2hc1.00 WO | Cud?(1.00 #) | Cu
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The standzrd electrode potentials are
Cu?™ -+ Zem - Culs) E = 0337 ¥

Cd?™ + 2e- _— Cd(s) E = 403V (12%5

5. Caleulate the soiubility of Fe{OH)y in water.
(Fe*1 {0H 18 = 4xip™¥

B: E LS BT B 1 g NI
hote: the validizy of sssumption should be checked in order to svoid =
Faulty tesult. Ci3%)

6. There has been nuch discussion of the tit-ation of Fe? wilh Cel”. Lnder

the condilions of Lhis problem, the £ values for the bull Tesctions ol
Fe and Ce are as given as follows

Felt 4+ o7 > Fe2 %, = 0.77 voits
Cott + ¢ —— Led* Eﬂm = 1.6] volLs

The endpoint solution potential for & titration of Fe2! by Cef™ is found
ko be 1,13 volts, It would be nice to decect the endpoint with an
itdicator, Two new indicators are

di-Boiane Infoxy | 2e” _— In(red) Emij - U076 volt
DipT viciet clprleas
p-nitro-di Bolane Infoxr - 28 _— In(red’ B T.01 valr
T violet colorass

Assunc that, for either indicator, the eolor change from colaorless to
violet is visibie when (InCox)) / (In{red)} =10. fould cither. or

both indicalors be suibabie for the Fe?t Cet~ Litration? Explain in vour
rEASOL . C1N%S
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Predict the order of elution of
i1, n-hexare, n-hexsoel, benzene
117, ethyl acerate, diethyl ether, nitrobutane
[ar a) a normal-phase separation. and b)Y a reversed-phase separation.
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4. Discribe and compare the differences between the following terms:
Ay, Sensitivity / Dezection limit
bi. Population standard derviation { ) / Sample standard derviation{s)
c). Conjugate acid / Conjugate base
dl. Concentratior polarization/ Kinetic polarization
e}. Adsorplion chroeatography / Partition chroma Eagraphy
f1. Tesocralic elution / Gradieat elution (20%)

—_— -

————— et ———




