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(iFa) 1. Calculate the potential for & half-cell consisiing of a copper electrode
mmmersed ina 0.0 M Cud* solution.

Cu™ +2e" & Cu,,, E' =+0337 V

(13%) 2. The acid dissociation constants of Ha(O0s anc
R=43 2 107 (pKi=6.15)
Ba=56x 108 (pkK2=10.2%
Please answer the following questions ;

(a}Which chemical forms (H2000, HCO3 and CO3) will predominantly
exist 0 a solution umder the specific condition of

i) pH = 3.00
iy pH =635
i) pH — B.04

(byWhat i3 the pH of 0.1 M HaC O 7
(c)What is the pH of 0.1 M NaHCOn ¥

{13%) 3. A spark-source mass-spectrometric method for the determinadon of
various clements in sicel was tesied by analyzing seversl National
Institute of Standards and Technelogy (MIST) samples. The results from
three of the anatyses (a, b and c) are given below. Assume that the NIST
analyses are corregt and determine whether or eot a determinate emror in
any of the analyses is indicated at (he 95% confidence level,

{determiniate crror means the mean value differs significantly from the
WIST value}

MNunber of Meay Eelative Standyd  NIST resuli
Elemem Analyses Yo {wiw) Dcviation, %% % [l

ay ¥ 8 .05 9.7 0 .096

fb) Ni 5 .36 55 0.39
fey Cu 7 055 7.6 0.52
WALLIES OF r FOR YARIOUS LEVELS OF PROBABILITY
Qagrees ol __ Fadior lor Confidance Inegrvai
Froadom [l W% 5% WE MR
I 308 .51 127 E a7
2 1.0 1.9 q. 3¢ .42 ilA
1 | .54 L 118 KB4 124
4 1.5% 2.13 178 4 &l & 6l
% |.4% 2.0z .57 4.01 LG
B 1.44 | 94 1.d% 171 5.5
T |.42 .90 135 1.50 £
B 1.40 | &G 1.1] 135 54
b .35 .54 2.2a 335 4. TH
L 1.7 | 8 233 117 & S
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(13%) 4. A solution is 0.10 M in SENO3)2 and 0,050 M in Ca®. Solid NazCOs i
added (o the solution.  Assume that only the dissociation equilibria are
lmpertant,

(a)Which carbonale precipitatcs Grsi? What is the value of [COat |
when this happens?

{b}What is the concentration of [8r2*] in the salution when CaC'Oh first
begins lo form?

(c}ls it possible to separate commpletely the two cations by this separation
system”?

Kap = [Sr][C0:3] = 4.1 x 1¢rto
Ksp = [Ca®|[COs2] = 7.9 x 104

(13%) 5. The following data wers obigined by gas-liguid chromatography on a 40-
e packed colomn (ty: retention time, W: width of pcak basa)

Compound b, DrYiN W, min

Air 19 —

Methvlcyclobexans L0 0.76

Mcthyleyelohexene 10.9 082

Teluene 13.4 1.06
Calculals

(2)an sverage ammber of piates from the data.
(bjthe standard deviation for the average in{a).
{c)an average plate height for the colump,

(13%) 6. Propose separation schemes basad ot znion exchange chrumalography
for carrying out the following :

(a)separation of Fe?* and Fet!
{bjscparation of Wit*, Co?* and Phi-

Notc : The distibution ratios of the elemems on Dowex-1 anjon
exchange resin ax a function of HCl concentration, as shown below, cun
be used as a basis for the scparation of the mctal ions us chloro-
complexes (such as MCl4'),
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7. Match the terms in e Brat list with the charactenistics in the second list.
1. adsorption chromalography
2. partition chromatography
3, n-exchange chromatowraphy
4. molesidar exclusion chromatography
5, afhnity chromatography

A. lons in mobile phase are artracted to counter-ions covalendy atlached
Lo slationary phase.

H. Solute in mobile phase is anpacted to specific groups covadently
attached to stationary phase,

C Soluie cquibibrates betwesn mobile phase and surface of stajlonary
phase,

D. Solute equilibrates between mobile phase and film of liquid atlached
to slationary phasze.

E. Different-sized solutes penetrate voids in stalionary phase 1o different
extents. Largest sobutcs are cluted first,

B. Idescribe the basic difference between the following spectinoscopic
tmethods of analysis:

a) Atgrmic absorphion spectrometry {AASR), atomic crmission
spectromeiry {ARS) and atemic fluorescence specimometry (AFS)

B Flame atormc absorplion spectrometty {FAAS), graphite {umace
atomic absorption spectromctry (GFAAS) and hydride generation
atotnie absorplion spectrometry (FIGGAAS)

e} [nductively-coupled plasma atomic emission spectrometry (ICP-AES)
and inductively-coupled plasma mass spectrometry (ICP-MS)




