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FACULTY OF NATURAL SCIENCES
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FINAL EXAMINATION -2012 /2013
CMU1121 - PRACTICAL CHEMISTRY
DURATION: 2 HOURS
Thursday, 28" November 2013 Time: 9.30 a.m. - 11.30 a.m.

Answer ALL (04) questions.
Use the space provided to write your answers to each question.

LA You are provided with an inorganic sample (X) which is drawn from an unlabelled bottle.
It is suspected to be either BaCl, or NH4;NO;
- (@) Write down one (1) relevant test for each of the cations and anions (and the
expected observations assuming they are present) which you consider

necessary to identify X.



(ii) Cations of Al, Cr and Fe (Group three metals) are identified as their hydroxides in
qualitative analysis (group separation) by the addition of both NH4OH and NH4Cl. With

the aid of necessary chemical equations, explain the reason for adding NH,CL.

(40 marks)
B. A student passed H,S gas thro;)gh an acidified colorless solution of Cd ions expecting the

formation of a yellow precipitate of CdS based on the equilibrium reaction

Cdeg’ + HS <= CdS + 2H'

However, a precipitate was NOT observed. Give possible reason/s.

(24 marks)



C. One of the tests for iodide ions is to add chlorine water to an aqueous solution of iodide ions

along with some chloroform or carbon tetrachloride.

(i) Write down the chemical symbols for all of the above highlighted/underlined species.

(i1) What is the expected observation in this test? Explain giving relevant equation/s

(20 marks)

D. A student prepares the “Sodinm Carbonate Extract” in the usual manner with an

insoluble salt of the form MX;

) Write down the relevant balanced equation for the reaction in the above process

(i)  To a portion of the filtrate which was previously neutralized with HCI and boiled, an

2.A

aliquot of BaCl, was added; a white precipitate was formed. Write down the relevant

balanced ionic equation and identify X.

(16 marks)
A 1.240 g of the weak acid HX (molecular weight = 62 g mol™") was weighed and
dissolved in 100.0 cm’ of distilled water. HX is not a primary standard. One student
wanted to carry out a titration of this HX solution with a strong base 0.10 M B(OH), to

find the actual concentration of the HX solution.



(1) What is the main difference and the similarity between a secondary standard solution and

a primary standard solution?

(15 marks)
(ii) The student was advised to fill the glass burette with the acid but not the base. Why?

(03 marks)
(iii) Suggest suitable glassware and instruments that the student should have used to measure

the values underlined in the above procedure.

1240 g -

100.0 cm® - (09 marks)

(iv) Suggest a suitable indicator for this titration. Why did you choose this indicator?

(12 marks)
(v) The following end point readings of HX solution were obtained for the above titration.
20.50 em’, 20.05 cm’, 19.95 em’

(a) Calculate the most suitable mean end point.



(b) If no impurities are found in 1.240 g of the weak acid HX, what is the expected

concentration of the HX solution?

(c¢) If so, calculate the volume of B(OH); that should have taken in order to get the mean

end point calculated in above (a).(show all the steps in calculation clearly)

(26 marks)
(vi) - Draw the titration curve for the above titration -HX vs B(OH), (assuming that both OH’
of B(OH); are reacting simultaneously with HX).

(10 marks)



®)

In order to find the concentration of a Cu®* solution, a student tried to titrate the Cu?*
solution directly with a standard Na,S,0; solution.

(i) The titration was unsuccessful. Why?

(ii) Suggest a suitable titrimetric method to find the concentration of the Cu?

solution. (write only the main points and the balanced equations related)

(25 marks)



3.A  Samples of two unknown liquid organic compounds were labelled as A and B. Given

below are some chemical tests performed on them and the observations made.

Test Observation
No. Test A B
1 Tested with Br, water solution. No decolourization of | No decolourization of
the solution. the solution.
2 Added 2 4-dinitrophenylhydrazine. No orange or yellow No orange or yellow
precipitate. precipitate
3 Heated with methanol in the presence | No pleasant smell. A pleasant smell is
of conc. H,SO4 and poured the given.
mixture into dil. Na,CO; solution.
4 Heated with acidified K,Cr05. Solution turned into Solution did not change
green colour. its colour.

i.  What is the inference you can make from the observations of test 1?

................................................................................................................................................

ii.  Give the name or the structure of one compound that will give a

white precipitate for Test 1.

....................................................................................................

iii.  What is the inference you can make from the observations of test 27

...................................................................................................
..............................................................................................................................................

................................................................................................................................................

iv.  Identify the functional groups present in A and B from the observations of Tests 3 and 4.



Write another test in brief] that can be used to confirm the identity of A and give the

expected observation.

................................................................................................................................................

(50 marks)

B. A student decided to purify an impure sample of benzoic acid by recrystallizaion.

i.

ii.

iii.

iv.

The sample did not dissolve in hexane even when it is heated. Why?

................................................................................................................................................

................................................................................................................................................

The sample dissolved in water when heated resulting in a pale brown coloured solution.

How to get rid of the colour if it is due to an IMPUIILY? ..ccocceeevinreiircierrcermrre e

................................................................................................................................................

The compound is solidified on the fluted filter paper during hot filtration. What action
should be taken to rectify this problem? .......cc.vviriinnicrncnnenee e

................................................................................................................................................

No crystal formation is observed even after the filtrate is left undisturbed at room

temperature for several hours. Give one possible reason for this. ......cccecvevicinnnvcincnnes

................................................................................................................................................

The student finally managed get crystal which were too large. What is the disadvantage

Of getting 1arge CrYStAlS? ....viiricvrieiere ettt et e et e bt st se et s e snn e ne s aennsn e

...............................................................................................................................................

(50 marks)



4. A. A student prepared two metal/metal ion electrodes by placing rods of metals X and Y in a
solutions of their respective ions, X**(aq) and Y*"(aq), and making electrical contact

between the two solutions using a salt bridge. Using a potentiometer set up he determined
the emf of this cell to be 1.25 V. Thereafter he (correctly) concluded that the emf
assigned to the reaction 3X(s)+ 2Y?*(aq) —» 3X*'(aq) +2Y(s) tobe —1.25 V.

(i) Giving reasons state whether the above mentioned reaction is spontaneous or non-

spontaneous.

.....................................................................................................
....................................................................................................

....................................................................................................

.....................................................................................................
.....................................................................................................

.....................................................................................................

(iii) Two possible experimental set-ups used by the student are shown in Figures 1 and 2
below. Giving reasons identify the set-up the student must have used in obtaining
the potentiometer wire length measurements that lead to the emf value indicated

above.



Salt bridge
X(s) Y(s)
g(D Workin\fg battery
i Salt bridge y
X*{aq) v*ag) ;,'" X6 o Variable i?ﬁistor
! "

i+

x*{ag) v*ag)
Galvanometer
8/
Figure 2

.....................................................................................................
.....................................................................................................

.....................................................................................................

(50 marks)

B (i) The standard enthalpy change for the reaction of calcium hydroxide with hydrochloric
acid was found by reacting 0.0100 mol of solid calcium hydroxide with 50.0 em’® of 1.00
mol dm™ hydrochloric acid (in excess) solution in a calorimeter. The temperature of the
acid initially was 21.2 °C. The temperature at the completion of the reaction was 26.7 °C.

[Assume density of solution = 1.0 g cm™ ; specific heat capacity of solution = 4.18 J gloc!]
P

(a) Define the term “specific heat capacity” of a solution.

(b) Calculate the standard enthalpy change for this reaction.

10



(ii) The solubility of calcium hydroxide in water can be found by titrating a saturated
solution of calcium hydroxide with hydrochloric acid of known concentration. Before the
titration a student was asked to dilute the given 1.00 mol dm™ HCl solution to 0.05 mol dm™
When the student was diluting the acid he accidentally spilled the acid into his clothes. The

student was taken immediately to the medical center.

(8)  What personal safety precautions are expected from the student before doing the

dilution

(b)  Which area in the laboratory is suitable to conduct this dilution

(©) Explain briefly the procedure of diluting the concentrated acid

(d)  Name the safety symbol/s that should be present in a concentrated HCI bottle

(e)  What can be done before taking medical advice

(50 marks)
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GordléaiiulLg) BmormmLd BT HmLD

ghUL_aleLens0 UL aile0ene)

2. 2, 4 - enLewpBpHELTLIeneTEN QFwEhFaT 060Gl | OFIDDELF6T  DiEOELG
marfen GaThslulLg). wEhaeT eilp  Lge| | oghFeT &l LIge|

Baraimeaisdensy. Baxranmailsoeney.

3. @M H,SO4 @61 (anafemeouled | ellpioussHes  weawid | al(plougsses
QaxBerrerd 216 6066, LD6UTT S6M &b
QeutiLoTSsUULH, DibHE0ME LsETHHBE!-
maren NayCOj senyFedlaniei
omHMUILIL L G

4, siflsv KoCryO7 o 1 _eir &M F60 uFmE | smFFellal Bimb

QeutiLor st L g).

BOWTE  rHiwgl.

LT HEaleLEn 6.

0

(iD)

Comrgpenen  @Hev. 1
QarHHH mINde

S1FCHFTemeuuiest

SLLeDOUNUGS H(HB.

(iii)

@60  Oeusiiemenm  eflpUIge)] @SIHleneTd

QuUuwisny VAV ]

Gargemen @ev.l Qeil SieupnaillelBhe CLDSImQW SiEDITEILD WiTg?

Gasngemenn @ev. 2 @eil SeusTANUNBHSH CUDBIaIQUI DIEDIOTEID WITHI?

1%



(@iv)

V)

Garzrerense 3, 4 @Qed QmBE GUIY SleuBTaEEaTS o A @eud, B Geud

o _siten QEMADUT. Bé gol L EIGenen S6EIBTENIS.

A @& owLUMSms o MAILGSSIUSHGL LWELGSSSImpL  QaIGaTh
Camgmaimus SHHEDTS 61pd), aHTUTTHEARD SNUSTAILDULD SHES-

B sHenen:
SIUSTENILY:

(50 yeiterilemetr)
B. SeueimisTdEs0 peod  rseiten  QueGamuis  ouflew  (Benzoic acid)  wmi

(

(i)

(i)

(iv)

v)

peflemal SIUIMLLIUGSSIUSDE DT @H6UsT STomeilhaTet.

Qeutiuonsdur Gurgnd subionHfl QasBaailsd (Hexane) senyweisdensv. eemi?

aworHilmw GLTSGW Gurg Bl sarbg Oeeilp &0 Bip samysFmend
CaTomaSss. SIBBHDD WwrHeamed gouligmllsT DiGmen saieumm HHs (Pigufd.?

Geulin  eugasl Ledest Gumng <o&Csteneu (fluted) emgsnefar Gsd Heamioorag).
@ulysfenenenwgd STUUSDHE 6N HLeatigdbamaenwl GmGETsTsn (piguib?

UeY  WENSHHLTORIBEDDHE imn CauliuBlameoulsd eugdlyeud  (@GLOUULILLTID6D
meaubslU L GuTgid uelBIE 2 HaTssd gouLaieme. @HNG FTHIUIDTE Qb
STTOISHMBH H(HS.

@nFwrs  WslGuiiw ueliBidlensn  wreweuest  Guppmer. Quiflw  wefBIEGSEm6LI

QuMICuHTeD FHUGBGD LIFdlaneold wmgl?

(50 uetsfaarr)
7

g



04.

Q)

(i)

(iii)

UO10L

X wppb Y opdu o Gorsd Gsmevmenet, wpenmut, X (aq HIID Y g
SIWNIH6ET SILBIEL SoIFOB6TN0 MeuGHg 2 (1] uredemgll LWeauGHS Sk
BMIFLBEHHEG @enLuled el OFTHmEMW GHUBSSHIOUSET CLPEOLD @ LOTETICUET
Bm 2 Gorsw [ 2 Gours ower WauTUIsmens SWTMNSSTE. SiDSSOTENmWIC
uweaTuGsHEH Bdsevsde emf 125V eieng ienllhgme.

Weity 3X(s)+2Y > (aq) = 3X* (aq) + 2Y (s) 1éa580@ supmisii’ L. emf 1.25V eren
Sials FHlwLTs (igene Gom&\&H T eubTL T 6T

CuHENEs STHED GUTSHIOTEIST SlV60H SWLTSDOHMST 616015 STJEIIRISEHL 6T
H(Hb.

wrewiauel  SWUTHHsS &osHar  FTpamaisamet SaIaOHeNH BTG SEHL6IT
HEwIL_ .

&0 o mebseT 1 @eond, 2 SeUID WTWTEUMTE ULSTUGSSULLL @@ SFTHHLIDTE
ufBsT Henend QzmEHH6l SITL_L LI (HeiTeTenT. BoBsv GO L emf
GumiTeNGmal GUNMIISNE Tawous LWGTUGSS Bmes Gouemngul DWPSHSIOTET
sl (Wire) men  oenaiGamen  SaienOgsmsd  sramiugn@iiu  uflBsrsmens
QFHTEHHm, HTFERIRIBMENS HhHGH!, SENRISTES.

Salt bridge

X(s) Y(s)

Working battery

Salt bridge

Variablg resistor
X(s) Y|

]+

Galvanometer

©
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(@

(b)

(i)

(a)

(b)

(50 ysiefssit)

(i) sGsurfioredl @eifsyer 0.01 mol Hewio sedAwDd snam Gyréamar. 50.0 cm’
1.00 mol dm® msGyT el 058i1sECmmfles oflvszi el (Guwadlsd)
HTHBHLD yfleugsmsd BNHHS5H0 Qumm QaulILaeTEnHeN D LOTMMLD
sewiL WU L g Siflevsdat Osm é&s Geuliupemey 21.2 °C. srés (pigeies
@uig GanuPmevenw 26.7 °C. (soyseler oiLisd = 1.0 g cm™ 6TENTELD,

smyFellen sei Qeuliig Qsmetensne =4.18 J g'l°C'I aend QEmreTs.)

asmyFellen ‘Het Qaulils QEmeenene]’ aI@ID USHHMS 6UmIaleodsantiiLbegisb.

@BHHTHEHSE Bo QaIliILaaTEnmy WFNDSHMSHSH BTN 5.

Caibs Osdaeien msGrmés @Gsammils owleugsmien  BIwiwu  ssdfwd
mQITLenal. Smpgame BuudiF GFulaugseimed Hiflsd He0AWLD MFHOFTL enaL igest
sorHDs QUBSSSMSS S Blusombd. Bwdiyse e syouce 1.00 mol dm™
HCl aseggensv  0.05 mol dm™ g moTH@Eoug reweust  Gst sl e
SeaTn mereG Burgl wranals FHALUTE DDHHE HHH LML B6T60
oamm el LMel. reweuel 2 Lalgund  eudhdHul  BemeowsHng  ahHSHIF

Q@as060L I L T6oT.

MFTHEEHMEF GQFIw  (per  wreweusit  GuomGisTaten  Gsuemngui  (LPHLITSHISBTLI]
BLEUQHMS WNg]?

@el MmFTEEHMEF CFLINSNEG SpamL SHar auuGH 2 sbhSH57

B\



©)

(d)

©

Gaflounat oufleoHms WBTHGD CFLGIPMDDOWE HHEHITE 6T E®.

Gl HCU  oufeolr  Guisseled @HESGID  UTHSTOY  SEOLWTED
SmLwTenmigemstl QuufiGe.

meUSHEFTMVEG 61(HHHFFeOn (1peii Gauiw Geuemiguig 6TeiTer?

ugliyflentoujen L wigl
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