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1) Circle the letter that precedes the correct answer,
There is only one corract answer (rno double penalty)

+ The welght data (grams) of successive 10.00 mls portions of a

liquid using a Mettier balance is as follows:

0.9512 ;9520 , 0.9532 , 0.94698 , 0.9524

a-- The above set of measurement 1s accurate

b- The above set of measurement 1ls preclse

c- The above set of measurement is not precilse

d- The absolute uncertainty of each of the above values is 0.0001g,
1f the weighing 1s done by difference.

« In the titration of 2&.5 ml of potassium hydroxide solutlion of
unknown concentration ,35.7ml of 0.0550 M Hgsou were required
to neutralize the KOH solution in reactlons where both hydrogen
ions of the sulfuric acld react.The normallty of KOH solution is:
a- 0.0801 N
b- 0.160 N
c= 0.160 x 1073 N
d- 0.0377 N

+ The solubility product constant for RaCrQ, is 2.00 x 10”10 at
20°C,the molarity of & saturated solution of BaCrOu at 20°C is:
a- 3.57 x 1073 u
b- 1.41 x 10710 u
e 0.171 x 1072 u

d- 1.41 x 10‘5 M

+ The solubilty of Hg,Cl, (Ksp=1.20%x10"3%) 1in & solution of 0.030 M
NaCl is:
a- 1.3 x 10712 m
. -15
b- 1.3 x 10712 g/1
c- 6.7 % 1077 M
d-- 0.060 M




% The concentration of barium ions 1n a solution at eguilibrium
when 7.50 ml of 0.400 M chrou {s added to 12.5 ml of 0.200 M BaCl,
(Ksp of BaCro6 - 1.4 x 10719 1s:
2.8 x 107 m
5.6 x 1079 m
0.200 ™
0.125 M

~

Pb+2 and Hg2+‘ can react with I~ lons to form respectively pbl,
(Ksp=T7.9 x 10-9) and Hg,TI, {(Ksp=1.1 x 10_28).For a mixture of
equal concentrations of pb+2 and Hg2+2,

a- The concentration of 1~ needed to precipltate pr2 is more

than that needed to preciplitate Hg212

b- The concentration of I~ needed to precipitate pbIl, 1s less
than that needed %O preciplitate Hg212
c— ppt? will precipitate faster than Hg2+2 when I~ 1s added

d= I~ can not be used to separate pb+2 and Hg2+2 by fractional

+
precipltation, even if the initizl concentrations of pb 2

and Hg2+2 are varied

4« AgCl and pb012 are white salts,
prl2 15 mcre soluble than AgCl in agueous solution
1M KZCrOu will dissolve AgCl, but not prl2.
They both dissclve 1n 6M HNO3.
They both dissolve 1in 6M HC1..




II) What is the reagent needed to separate each of the fcllowing
pairs of lons when present 1n aqueous solution,include observations

+2 2

and Cu’

pb




III} Write balanced chemlcal equations,representing each of the
following reactions.

- A reaction dene 1n one of the experiments, in which KMnOu
served as lts own indieator

- Confirmatory test of Cu+2 with the observation

~ confirmatory test of Hg2+2 with the observation

- A1+3 when heated with thioacetamide

- Amphoteric properties of pb(OH)2




IV) Answer cach of the following questions breifly and clearly.

- Why NHB/NHM+ buffered solution is used to precipitate a1™3

and Fe+3 instead of conc. NzoH

- What 1s the disadvantage of using 6}1 HCl instead of 6M HNO3
to dissolve group II sulfides.

- How can you dilstingulsh between the two white z2o0lids {NHq)2 CQOM
and NHaCl by simple visual means using a metal catlon.

Mg - One of the limitatlons for applying Bear's Law 1s to use Amax
which can be determined experimentally.

Explain why A max. and not any other ) at which absorption
takes place.

Mention one other limitation for Bear's Law.




- Explain briefiy using chemical eguatlon/s why 6M HCL will
precipitate Ag+, put fuming HCl will noct.

- Account for the following:
Addition of dilute HCL to a saturated solution of AgCl will
decrease the solubility of AgCl, while when added to a saturated
solutlon of ZnCO3 ,the solubility of ZnCO3 is incrcased.

Addition of basic NH3 to a saturated solution of AgCl will
reasonably increase the solubility of AgCl,while ac¢dition

of basic Sodium Carbonate does not have any appreciable efrfect
on solubility of AgCl.




V) Solve the following problem,show your solution and report the
answer to the prop:ir number of significant Ilgures. Be c¢lear,
uncomprehensliblie or vazgue calculations will not be considered.
. +2 .
co™% can be analyzed by treatment with a known exczss of thiocyanate
in the presence of pyrildine:
+2

CO™™ + k Cg Hg N # 25CN ) CO(05H5N)M(SCN)2(S)

The precipitate 1s filtered off, and the SCcH- content of the
f1ltrate is determined by Volhard ticration. A 25.00 ml unknown
solution was treated with 3 ml of pyridine and 25.00 ml of ©.1023M
KSCN 1in a 250-ml volumetric flask. The soclution was dlluted to

the mark,mixed,and filterzd. After the first few millilliters

of [iltrate were discarded, 50.0 ml of filtrate was acldirliecd
with HNO3 and treated with 5.00 ml of 0.1055 M AgNOB.

After addition of Fe+3 indlcater, the excess Ag+ required 3.76 ml

of 0.1028 M XSCN to reach the Volhard end point. Calculate the

+< .
Cco concensration in ths unknown.




