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Answer all the guestions. Write the answers in the spaces provided.
' Total
Bod® uds sewr BExnd wuesin. ot
0
2 B o) u@remesd BEnd Buxin. %

1. A primary standard solution of the weak acid HA was prepared by dissolving an accurate
weight of the acid in hundred milli liters of distilled water. |
c8DE a®@cwnt O HA 8 5908 B g@rmar agm See 88 0¥ Bwwm Semd goidm
208m obene BEong mdm 8.

(@)

(b)

State two propertics of HA that should be fulfilled to call it as a primary standard.
208w w®nes ece mESIE wews HA 8 43w un gen-o egmal (02) Buxsim.

(06 marks)
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The calculated concentration of the above prepared solution was highly accurate. Write
down the essential steps with the appropriate glassware and apparatus that could have been
used to prepare the solution. Marks will be deducted for wrong glassware and apparatus.
PVD) HEHEGS VLMD WIB G BT e g HOU8 D, 0@ wbeax BEong BB
®wewd eMO@me wEWR gonday Budd 3O gueg cunden o B0 wmdm ¢ ¢nod
wewst 2dstim. OS2 cumden ey Dedy WKs wcw Cmen ¢l BOE C1ed. '

(20 marks)




-----------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................................................
..........................................................................................................................................................
...........................................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------

(c) If the weight of HA was 7.2066 g, calculate the concentration of HA. (HA= 60.00 g
mol”). HA & 86 7.2066 g »® HA 8 mos¥e e oesme mosiz. (06 marks)

(d) The above solution was used to titrate 25.0 mL of M(OH), using a suitable indicator.
The titration curve had only one equivalence point. ‘Sketch and label the expected
titration curve, |
M(OH); go&ened 25.0 mL gm@iome B88 eems geey q(ﬁmmwzsf w@W guH 938«@6@6
eBig MBA. PV gnBemed O wdn cleses s®ms By, DEemedirls
Be w88 gm@em Dned ¢g wOvwm ae O mIsisy. (12 marks)
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'(¢) What is the principle of selecting a suitable indicator for this titration?
o090 gm@ivme e Samon endd mBed® 8 acBe grn §E» mdemse R ¢7
(10 marks)

--------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

® The end point readings (in ml.) obtained were in the following order. Before obtaining
each end point the burette was filled up to zero mark. Tabulate only the results that will be
considered for calculation. _ _
Eighteen, eighteen point five, nineteen, nineteen point three, eighteen point nine

o gsin clussas? (8.808 DExY) anBEedlsf sun e1m. @ guin cuwene®
@@ OO0 s FYesdYD J:4ed todeme ¢ ¥odm 8. name ROO wgwr emdd
OBIBN (3¢ B B Dyonn HOBTH.

ew 08, e qB8 cu® sud, v BHOGE, ¢» »DGE ¢vd !B, v g8 (® HHDWE.

(10 marks) -
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(g) - Give two reasons for getting different end point readings.

ebme asin glenes! IR0 ey e¢ms Eusin. (04 marks)

----------------------------------------------------------------------------------------------------------------------------------------------------------

(h)  The pipette used for the above titration had 24 °C and 25.0 +£0.03 mL on 1"5 What do they
mean? Qum MBIBHE e WdD MO @t Bewdded 24° C oy 25.0 £0.03 ml,
ec® vcws’ De. e®MhBsT acvnd woxTes] m@w ¢? . (10 marks)

-----------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------------

(i) Calculate the concentration of M(OH)s.

M(OH)2.8 es0sfgw o enmra mdsys, : (10 marks)
(j) Comment on the following statement.
swn & guf Damue wewe gcwes s, .
“The principle behind the colour change of the redox indicators is different from that
of acid-base indicators”
“uftlnden - ABwmdem cdam O DS eEm &b owndy BEm mwme gdc -
wd® ¢Snm e o¥ndm YE® ®r0emnd Dib ebmed 6d,” ’ (12 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

-------------------------------------------------------------------------------------------------------------------------------------------------------
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_Answer both Parts Aand B. Aeww» B emmdd @¢md® BEnC, woosim.

Part A -
Indicate the safety measures that must be taken when carrying out each of the following
actions?

sun Hwdsy 8¢ BT & 90 B8z oxm cam S0z’ Buwo@be e®imbigd wewst
Slelato

.
i. Heating a reaction mixture that contains a flammable liquid.
BB esTon g cDu wdn b Bgencny o HEO.
ii. Diluting a sample of concentrated H2SO4 with water.,
e¥e HaSO4 084k e0@s@0m 8ce ewvic nmym B8O,
iii. Inserting a glass tube in a rubber stopper.
S8 qr@e nExs? Beo mowd @ B8,
i, What is ‘fire diamond’? / ‘fire diamond’ wzy @5 ¢?
ii. Indicate what is represented by each colour in it.
o8 g8 s ost OBemnBs! Bowams Osfer! m®nd ¢?
(50 marks)

W
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Part B / B_emales

A student is given an unknown organic compound for identification of functional groups. ..
He dissolved a small amount of the compound in methanol. Given below are some of
the tests done on small portions of this solution.

BeoomnG med® 0@y B wern 0RO Bées, o0¢sitN ABD weendows Gus
eumd G § g». By dw e®nerdE EDEsem ge mOm 2. von & gess O® gben -

@m0 sewr e s8uls e BBowf.

Write down the inference for each observation, & ¢;8 R3xfwes wew Bolmozsy

Ewesls.
No. Test Observation Inference
sl ena KB encs Bod®ws
1. | Brzin CH.Cl, was Brown color of Br;
added. solution was decolorized.
CHaCla 6 8 e Brs exde50d ¢80, g | T
Bra 2wow Omm eb¥en S
Wom @&,
2. Brady’s reagent An orange colored
was added, precipitate was formed.
038 sfimedine i BE 00 apdodoan |
mn o & 33853,
3. | Fehling’s reagent A red-brown precipitate .
was added and was not formed.
warmed. | e, e ivassennenne
On - 80 aedfodnns
°dC: O&w Sy | CPOGRL. |
WO ¢ €[i® mSH
ct. |




ﬁﬁﬁﬂ%
143 F 307

o bk v o st

ii. What is/are the functional group(s) present in the compound according to the above

observations? gum BEFevwwsid qmd w-eodoeed BIe oB Hoomd
w8/ mnadtie O ed ¢

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

----------------------------------------------------------------------------------------------------

iii.  Unknown compound could be one of the following,.
@zeEIsN eond®w vnn SHlsT dmd Sw wiBe.

HaC.,
Lo OH H H CHj
W X Y z

Identify the correct compound. 868 e-eednw wemn oI,

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

iv.  What will happen if you add too much of Brz in CH>Cl to the sample in Test No.
1? :
w8 gom | B, 208scwed &850 Bra/CH:CL omn med 58 @ 8¢ @d

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

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

V. Write the reaction taking place in Test No. 2, giving the structure of the product.
The structure of Brady’s reagent is: Scewd dywe ¢08x, 8wz am 2 8 &

Beom yhfwd Ewo ¢wddsinm. edf) yRmidwed Oxwae:

2, 4DNP = ¥5N—HN—{§:3>~N02

O.N




- Vi Name an alternative test for Test No. 3.

slleen gow 3 wew Dy oBfemedd »HO mosim.

--------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------

vil.  Name another test to identity the functional group present in the compound you 1
have selected in (iii).
@8 gun (iii) 8 oufc; wewlved ¢ HuomS meate wesw eRRD me v

@D slwfednt (gr-madnmbe wewn ulea H10) »® misTH,

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

(50 marks)
Working
3. (a) At 50°C, a student prepared a Galvanic cell by placing a wire baﬁcry
of metal X in solution of its ions, X**(aq), placing a wire of A | B c
metal Y in solution of its ions, Y*(aq), and then bringing the
electrical contact between the two solutions using a salt —
bridge. He measured its emf using a potentiometer as shown Standard cell

in the diagram. The length AB when there was no current through the Galvanometer, G,
was (81.0£0.1) em. He observed that the metal wire Y is connected to the

Galvanometer (and X to the variable resistor). He could not find voltmeter to measure
the potential difference across AC (i.e. across the terminals of the working battery)
during the experiment. However, he found a standard cell in the laboratory and
repeated the potentiometer experiment by replacing the test cell with it. With the
standard cell in place, he determined the length AB to be (53.61:0.1) cm when there was

no current through the Galvanometer. On the standard cell, the emf of it was written as
(120.1) v

2 2 52 2
You are given that for y = 2x, DA (S_aj +(§_13) +[8_X)
: : b y a b X .

[Assume that the current through the variable resistor remained constant throughout
the experiment.]

cdomsfoe 50C° & 8uetn 8823 X*f(aq) gum obmam cﬁéjg X eociw @dzzﬂ’
(poceWhemd) v Y (aq) gum edmem 88 Y ocdy nont oBemm w®sIR
0 OEDAR emdewns Wi ®f ams, OO 0 eim gnd Sy @AM @D

8
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- etindel g0z’ emd »m owesie. @y gwn Gwed ewfdr B =88 Dwdime

ihdewnst emdsed 8.01.8. O 0rton 8. ©1F0eswB0dxn G ©dm Ddhdm esneoED
gDefed AB gnd g3 (81.0£0.1)em Bw. 08 added Y ecdy md o@d0end®06wd
@700 & 9D (oo X ocdy md 80Es 9BedfLmed w@asiRd ¢B ) 9 ¢dmd
ce. sTfsemnn gndnd AC amd Byl extndw &1 oB3® wem (00 Bwomed 08ed
@ enmd dwd gimde BOD) BYD eIFOB0cu ewiw on exwuB de. emed

ednx B0 ulmvemnoded B w@dn emfees »§ 8 @8 gnd, e emlse
eDMDO u@» ewmfswe ewip 0ABsT OO Sndein ulfeme sy dn DB mede.

w®®m ewmfse ©0IFTD »E eddhed, M EDemIBOde wows WGd erPeOEH
g0ned AB amc gd (53.6+10.1)em ecn ¥y 1> 0slon 8. w80 enfsed 8.01.9
(12£0.1) V oces wowst m6 quo.

2 2 2 2
y= EX 850 8 [S_YJ = (%] +[_6_‘Q) +[.8i) EE0 8 Bed.
b y a b X

(sBFvenw emond DOEs uBediLme B WHD Remd =085 D comEBHme
wmosin.)

(i} Giving reasons, identify the negative terminal (metal X or Y?) of the cell prepared by
the student. 8o D&Y e0er ¢ emdued waesh agw ( X ewd Y ocdy 50) ovyn
ctOBxY wemn ovls. '

---------------------------------------------------------------------------------------------------------------------------------------------------

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

(i} Write down the spontaneous cell reaction.
OB emie BB Ew ewldsim.

(iii} Denote the potential difference across AC by P, the length of AC by L and the-emf of
the cell prepared by the student by E. :
Write down the relationship among E, P and L.

AC g»d Bwd grinds P oce ¢, AC gnd ¢d L ecwe, By 583 BE®rene O™
G¢ 8.00.8. E o@® ¢ o 0B38sd, E, P ow L. and a®asidmda Bwm exstdslm.

...........................................................................................................................................
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~ {iv) Write down the relationship among tﬁe emf of the standard cell, P and L.

©00n ewfsed 8.00.8, P ©ww L end 88®axRmde 8w cwdsis.

(v) Calculate E. E wenmw mosis.

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

(vi) Estimate the errorin E. E eews ecdow oneamma mosim.

.........................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------------
.........................................................................................................................................

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

(vii) State E up to the correct significant figures indicating the uncertainty (in standard

form). E B0 en8iem ommmd D8y edBddmmmde (@®n gumdewnsy)
edDsin.

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

' -, (50 marks)
(b) A student reports two of the values obtained in a kinetics experiment that he carried out

to test the reiationship between rate constant and temperature in accordance with the .~
logarithmic form of the Arrhenius equation given below.

oem Senamywd gec vinlsmeRyl Gesown cahed enwst ecmBst cdendOn w
Begmw Bune end @006 § epdBeed Reded e 0emmm gpmds onn & g,
(1) [the symbols used have the usual meanings]

(esc@mim 9o WS guferd ©wd8m acwed gde.)

10
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- [assume that both E; and A are constants in the above temperature rangs;
2 g8 oD stue nE8 Ea wo A Bon o8 comdonae mosim.
R & gow R=8.314J)mol*k?].

Temp. /°C 27 37

k x10%/min’? 7.5 15.0

(i) Given that the temperature in. the laboratory is 30° C, briefly ouiline the
experimental procedure carried out in the laboratory that would enable you to
maintain the temperature at 27 °C and 37° C. Why is it important to do so?
Bemanded domds 30°C Dstert @ &8 cdemsfon 27 °C -37°C gnd vbufdo
OB ewier o B sedeenn®n BEebn wmemds! dund mivin.) o
o oD o0 Do Drlest &z ¢?

------------------------------------------------------------------------------------------------------------------------------------------------
................................................................................................................................................
[T R T T R I R L L Ll L L L L L L T T L N PR T LR L
................................................................................................................................................
................................................................................................................................................
................................................................................................................................................
T T P L L I T L L T T e R T L I LT R LR
................................................................................................................................................
e T T T T T TR T T T T P R R LR L LRI TR
................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------

11




-----------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------

(i)  Calculate the activation energy (E.) assuming that the above data fits equation(])
ewnm ¢ilm, gom (1) s8mdens v oced o8 cumEurme mo8s? afiuem
aBe (Bu) o@ame »osis.

(28 mal‘rks)

(b) The reaction between $;0s* and I" is said to take place according to the following
~ mechanism. '

505" w0 I and BB wd von & gf wslnwed amd Beed.
S:08% +I =  S$081* slow step/ e®ow g8 Bwds
S20s* +21 —> 2S04% +13 (I +1) fast step/ e®o®nf Bwdo

12
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The iodine formed in the above reaction reacts immediately with a fixed amount of
thiosulphate. The moment all the thiosulphate is used up, further iodine produced by
this reaction imparts a biue color with starch,

Pun BBBWIED mees geds’, newlededd Hun gdrames o Boknd FRFWo
B08. GO newdeFedd s@1ee® gABwImd, B § 0@rewmd ued e®® ghdweds!
BDedOn @1ed® ol Bdde @0 HFwd @ 0.

This reaction may be considered as a pseudo first order reaction with respect to
the persulphate ion, Explain how you would achieve this experimentally.
e®® yhB @D vFedd gremwd mweded Ox ( pseudo) vcP osg eC®

BB ©.80Bs T e®n eah ories’ emed & dudnd wmdsim.

................................................................................................................................................
e T LR R T R T L L T T L R AR L LR L ]
...............................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------

If 0.0005 mole of lodine is produced due to oxidation of lodide ions by the action
of persulphate ions, calculate the volume of thiosulphate {0.04 M) added.
2udB8 qum, osededd ey 08 VfBmdens Bed®sl quisy @@z 0.0005
2 eeB 9, & wew dmn mOm @¢ (0.04 M) newd ea@"@d"é 6888 B eRmI®
WOBTH.

(i)  Write down the balanced equation for the reaction between S;03* and 1.

$:07 e 2 end BB sew Ry wdmdenw Gosin. (22 marks)

13
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4, (a) One of the tests for sulphite is to add dil hydrochloric acid to an aqueous solution O
suiphite and pass the evolved gas through lime water. The evolved gas also was tested i

with filter paper which was dipped in acidified potassium dichromate.

B8 gome 6g O 88edn H® nyyw éa@@aﬁ@@dﬁﬁf #®ce 48w uEnd0 .

OB LW WS OO H1g90 yeq §uvd BBy o(J08. Bodm Liwd mO®Em 001 Bn® -
5

DBemedd HDemensy etndmn 3¢ 8wy mROB®E ©8s ¢ Oz mdm =8,

(i} Write down the chemical formulae for all the bold/underlined species. ‘

| @Ox3 98 g8 @/ aqwé 20023 Bomy 3¢ 01 wews SwrnBm gy Sesim.

---------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------

e e T R

(iiy What is the expected observation for both tests? Explain your observation by

giving relevant equations.

o8 o4 wews AHeet i So wih Rifswme n@=t ¢? o8 AlFuen ey
2®moen cHOBsT 81088 mInim.

----------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------

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

B e e D DD T T

14
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(iil} A student performed the qualitative cation group analysis and obtained positive
results for NH4*. But the salt is not containing NH4*, State the reason how the student
got the positive result even in the absence of NH4*.

Beswn BB wiDiem wews wmoadd) ddedeeamns mom @¢ emd, NHe' wewm donsl®n
yBOcen Rk »Y 08 cdmed NHi' g8 oym. NHs' 58 808 oe dond®m
YBLE EH®O éeﬂ”bgé) wewst mSIB. r

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------

(iv) Which ion turns the ferrous sulphate solution brown? Why freshly prepared FeSO.
had to be used? eodl wFedd e (R 11D VO gume RO ? o®
wews aeBst BEew m0m ¢ FeSOs edemun owie om wies 487

e e L R R N R R L L Lt Lh kL Ll L L E L L r Ty
...................................................................................................................................................
.................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------

. (30 Marks)

(b)  You are provided with an inorganic salt (Y) which is drawn from an unlabelled bottle. It is

suspected to be either BaCl; or BaCQa.

2@ wews! eonwos ¢ eATnceBsT nulen G emRBm cOeme (Y) @RS esesao &
arm. O BaClz ewd BaCOa Be (B DOC ;@i @I GE.

15




(i) Write down one relevant test for each suspected compound and the expect
observations.

ovm (Y) eces qmdwm» =mdm o o Chemw e o oldsemed op
Dty D Hlew Sesim.

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

----------------------------------------------------------------------------------------------------------------------------------------------------

(i) Cations of Group Il and IV metals are precipitated as their sulphides in qualitative

cation group analysis by the addition of HCl and H3S for Group I aﬁd NH4O0H, NHaCl

- and HaS for group V. With the aid of necessary chemical equations compare the
precipitation of group Il and IV cations as sulphides. |

woent) ddeComaed & Il Dm maded mdies wews HCl ew HiS dwmn B8e®s?
¢ IV 0 moestied mdows wews NHiOH, NHaCl s HaS omn B8e@sT ¢ 8ol
oce 00 mdiem adleds 6. gdes D 888 dwwBm edmdes wdm md8st 11
w2 IV 2ed003 w@iwm sFod eces gdfodn DO w.asfemns mdsin.

(720 Marks)

16
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(c) (i} Fillin the blanks in each of the rows and complete the table below.

o238 Ol eBed g Bedons! §od swnd Bed Beydea mosTnm.

The following tests were carried out with the salt KBr.

son uddeen KBr cBans wcwr 8¢ »dm 2.

Test Observation, .
1.Salt was added to distilled water.
COMBO oD BCW OWMM OB B&. | soisereeeriesereseser e cermsssssssssnssessesesesesses
, 2. Added dil. HNOz to a small portion of the above
solution (1), boiled and added an equal amount | ... .o
of AgNO;
L) (1) 93@%®(3 ﬁd’@@“?j g@a%oﬁm@ EIZEYIDY | e
HNO: ¢®ce dmn »3, »O 50 ©&im
5@r1men Oy mHo GE.
3. Dil. NHs solution was added to resultant solution
(20, s s
oum (2) pOeed noym NHy odeae Owmn
mém @8. -------------------------------------------------------------
" 4. Added CHCl; and Cl; water to the resultant
" solution (1). e e
- 9w (1) eDeswed CHClz eow» Ch &8s oo
2357 @8 .............................................................
5. Added cold dil. HCl to the resuitant solution (1).
9 (1) 0w »m®  HCl 95 DO BB, |t e
6. Add NHsOH and NHaCl to the resultant solution
(5). . erneesns anssnaran e see nanessevnaredsrdnensra et sur ser st
owm (5) cOed NHiOH aw NHiCl 2mn
- zmdm 68- ---------------------------------------------------------
7. Add NHsOH, NH4Cl and (NH4)2COs to resultant
solution (6). 1 O OSSR
ewn (6) D @wed NHaOH, NH4Cl ez (NH4)2C03
6@@ mdﬁ) @g ............................................................
8. Flame test was done.
susTided afmfend %g DO @8 ...........................................................

17




- (i)

(iii)

(v)

(vi)

::—E;ét:v

0039%

Give relevant equations for the observations of test stated in (2) and (4).

gun (2) ww (4) 8 vcwst sfdsemde Ao vem aang udmdiem Susinm.

'y

Briefly outline how would you carry out the flame test on this sample.

o EDenw s vusy 8 vlF®d Bewdnm eqd emSewnsy sewsy mIsTm.

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

Suggest one reason, why the platinum wire is used.

SEi10m® Dwdw wdn BB o ednDa ewlssn mosis.

---------------------------------------------------------------------------------------------------------------------------------------------

If the platinum wire is not available in your lab, suggest another suitable substance
to do the flame test.

dE0® Swdwn Ved oleenmded 6088 »® swst B¢ s8fwd S5
wewa e »O ¢Dvwn ewddmn mInim.

While we are doing the flame test, why do we use double cobalt glass?

oozt 86 v8F80088 emedd FO 8o 870w wodme wmonstes? 3?7

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

{50 Marks)

Copyrights Reserved.
18
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Beomenssh FIBhHS LOSMEDDHEPSHLD
elghepren Gemoresiiiull. BapFds b/ Gremusnaiiueisy saldha Hiheh abensbp
weLd 3 -~ Bmglld ufies — 2017/18

CYU3302- Basic Practical Chemistry

sireuld: @uewr@ (02) wewlGHIITE0mEB6NT

GILIGRUSBBELID : wevrrverrrssisnnarensensessinisenssssssananans 1
\
"""""""" 2
Feg: 28.03.2019 Gpme: @p.u. 930 —@p.u 1130
3
4
Answer all the questigns. Write the answers in the spaces
provided. .
%

1. A primary standard solution of the weak acid HA was prepared by dissolving an accurate
weight of the acid in hundred milli liters of distilled water.
mmyl 1060s065hmT SMUFS eugss B HA eaigud Giosieomleugsdes &J@g@msm [HeTELKD
wengpa HA  Senigl (Lpmev [Fulnd Sayset SUmpasiul LSl

(a) State two properties of HA that should be fulfilled to call it as a primary standard.
(06 marks)
(pgHd AU eTaiss aEmELIGETe HA isd Gmiw Gauesiigu Greid (02)
Sususaes  (@Hlihs?

R R R R L T T R T R R e LR R R L Y

(b) The calculated concentration of the above prepared solution was highly accurate. Write
down the essential steps with the appropriate glassware and apparatus that could have
been used to prepare the solution. Marks will be deducted for wrong glassware and
apparatus. _ (20 Marks)

@oBe  sumfldsiinl . aopsels SafEsiLL  Gofe BERM  SEHEE0THS
BT TS S LRsHLIRER R (emmued (el LIGEEmETT




001t

HUSTUGRSSUUCL.  Seienily 2 USJahibsT  Iohpid  genenl o USFemThesEIhL 6
GDBHIH. HOUNTET HETENITG, 2 LIGIauIbGEhdhed Lselas @Gempobsuuii.

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

o r mEE A B A SR R EEY U R TR AR A NSNS SN RN SN A AR ATE NPT PNt NR AP R A TR Tt AT A d A A F R TP IE Y A E ARSI PN PO PR IS BRI TR IR
..............................................................................................................................................
...............................................................................................................................................
..............................................................................................................................................
................................................................................................................................................
..............................................................................................................................................

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

(c) If the weight of HA was 7.2066 g, calculate the concentration of HA. (HA= 60.00 g mol™)
HA @enay fleoonp 7.2066g astiod, HA Glarg Geelmans saisgs?(HA=66.00 gmol”
(06 Marks)

(d)  The above solution was used to titrate 25.0 mL of M(OH), using a suitable indicator. The

titration curve had only one equivalence point. Sketch and label the expected titration

curve. - (12 Marks)




| m&q_‘)@

001

QuTGSoTeT  sm.gmunl wsiuRsd 25.0 mL M(OH), @mer puisiusieg Guwso
SUMASEIULL ST LLEUBSSIL LS. Hunbiny sumerl @ awplasiisiamy
orhATD  BeiwiigBhss. She Hubliyse eagifurmssiuo  Hunbiy el
MEDNHS SiBOed GGG T

(€) What is the principle of selecting a suitable indicator for this titration? (10 Marks)

abQmneiensular SigUiLenL uiled EbBwsiv IfsTer QUNHGHSIOTET SHAL LG
OafleyPeun B aama? ‘

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

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

(f) The end point readings (in mL) obtained were in the following order. Before obtaining each end
point the burette was filled up to zero mark. Tabulate only the results that will be considered for
calculation. i

Eighteen, Bighteen point five, nineteen, nineteen point three, eight teen point nine

{10 Marks)
Buuficndsd  Oumo’ . apgeqs  uselsefar  enrdiugset  (ml Ge)  Ueeumn  eifisuded
ST Psfenan. geu@eunyn (igaiLeTsfud QuBrLGaSHE (paiyb Gemuiwtes wfuses

queny  EICLNLL LG @iixpgent  Ustslselsd salldsarse smedHer Gwmeren  Gelemigul
(puaULeTeisenst IDTHATND DI L susmenmTiLI{HiggS.

7
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LFORL B, uHCH G HFD @hF, LSOSTEILG, USEGHTEUE SFD apsim, UHRGR R HED
GEILIF

(g) Givetwo reasons for getting different end point readings. (04 Marks)
Goumu' L pgeytigeitelll surdllsmamen GumieughaTar @@ (02)  sryaamisansid S5 T

----------------------------------------------------------------------------------------------------------------------------------------------

(h)  The pipette used for the above titration had 24 °C and 25.0 +0.03 -eron'it. What do
they mean? (10 Marks)
@HHudinis  vwsu@sAw  @emuldar  Ber 24 °C , 250 £0.03 mL ews
GO LU Pefensl. GeuBnisr smdbat Wirg?

...............................................................................................................................................
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(i) Calculate the concentration of M(OH); . (10 Marks)
M(OH), @was Gsfalmad saidgs.

(j) Comment on the following statement.
Uaiauph sapilenend  giradlds.

“The principle behind the colour change of the redox indicators is different from that

of acid-base indicators” (12 Marks)
“ompslsind s sald PBOIBDSSBETar SiglumL & QEsilanaUneais Sifeo-srr
SN 19&efaT Mm mbpeSnare SiglumLd Gotermsuledubs Capubh&lama” '

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

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

02.  Answerboth Parts Aand B. usd A, B Spedghed el welldbgs.

LA
Indicate the safety measures that must be taken when carrying out each of the following

actions? . ‘ .
Weieuiple QeiBuG gelCamamiamanyd HrbeIb Curg aRdoliuL Geuemigus LTSS

(apanmsamets Giludbis.

i. Heating a reaction mixture that contains a flammable liquid.
aflufmaggl SiauGioreenns QamaiL grdss Heomalsnl Geuli@uoppid Gurgs

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

...............................................................................................
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ii. Diluting a sample of concentrated I1,SO4 with water.

Qaibs HySO4 orgfuienssr milamed metd@d Gura

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

iii. Inserting a glass tube in a rubber stopper. P

@miuflarrsone epigulst  Sewtemmgds @Gpmulenear GFaussib Gunal

........................................................ L R T TR T F T TR T T

b) 1. Whatis ‘fire diamond’? / “Op@uy b’ a&mred e’

ii. Indicate what is represented by each colourin it.
Edleh sremiubid gelQamEp Binddamend wrs BFduelsslubERms sarhsr His.

--------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------

(50 marks)

PartB / umsi B

A student is given an unknown oFganic compound for identification of: functional groups.
He dissolved a small amount of the compound in methanol. Given below are: §ome of
the tests done on smali portions of this solution.

OTEalel  EANREG  OFTHBUT.Hd Uil MISmeT  SIPLWTEND  &TEILUSDNETE  gil
ol g Cogand Gaiemal SHILUULEeengl. SieuT simeag Ffu ssoenauemy GiogGeamaisd
SIHET. d samyFedar AU LeHsEndE GopOststsaiu’ L Hso’ Bsrgsemenser L6
STLLL (HisiTeme. .
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Write down the inference for each observation, geiGeunm siusTarsHBEGD

(plgenal GI(LPSIG.
616Ul Carmemen SI6USHTEBLD (D196
,

1. Br,y in CH,Cl; was | Brown color of Br; solution
added. ' was decolorized.
Br, / CH,Cl; Br.@em seo @ |
CardbalIl Lgl. 153 W T

2, Brady's reagent An orange colored precipitate
was added. was formed.
Ij]@ULq.U.‘ﬂEG'T QELBH.J‘][B alipLilgay (ngﬂ'a'ﬂﬁ]m@], """"""""""""""""""""""""""""
BarHemsl
QUIBET | s,
BsdbaEinn’ gl

3. Fehling’s reagent | A red-brown precipitate was
was added and not foermed.
warmed. fonn sliso B efipLige
eSS et Gamaipeailabenav.
BarmenaTy
Qummsit Garha
L TSEUULL_GI.

i.

What is/are the functional group(s) present in the compound according to the

above observations?

Gopsamii L seugnanhsailsaing Gxpard Garenauuist mremlLbiaslem
QaemfBur_Hid gL/ gl ST wreme?

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

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




ii. Unknown compound could be one of the following.
afwiuirg  Barenay Uaaumensubiiisd @einTHsd STenTLILILeTLD.

HCso | OH H ' H CHs
O*@/WOH 0*@/\%0 HOWO HsC WO
b
w X Y z

Identify the correct compound. gmsiote Callansuanul E)RTAEN6TS.

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

iv. What will happen if you add too much of Br; in CH;Cl; to the sample in Test No. 17
Gongemar st 1 oo oiPsaradeorar Bry / CHyCL, @emen pasen Goriuiaenmula wig

Blsapb?

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

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

v. Write the reaction taking place in Test No. 2, giving the structure of the product.
The structure of Brady’s reagent is:

2,4DNP = HszHNQNOZ

O,N

BGorsenet aewl 2 &6d BEOLOUDID Sihshme | almarailag Gl enlnUs Sbdl sipsis?
UBrguier Congeneml Gumgpefler &1 Lenolyy GG Syl (Rsengl. )
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vi.  .Name an alternative test for Test No. 3.
Qanpemen aadt 3 @@ wibpirer Gormevanbraiiier CLLT Shes?

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

vii,  Name another test to identity the functional group present in the compound you
have selected in (iii). (50 Marks)
afemr (i) @b Brussh Qafley Gauie Griemaulsd o sien COEMABUILGE gL g
genall Geaneaumeiled BYhbeH SIELILITMD STERILFNG WOHEbior® Cargemeaniie
QLT Hipes? :

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

------------------------------------------------------------------------------------------

Working
3. (a} At 30°C, astudent prepared a Galvanic cell by placing a wire of baiﬁiery
metal X in solution of its ions, X“(aq), placing a wire of metal Y in R , | B .
solution of its fons, Y**(aq), and then bringing the electrical contact
between the two solutions using a salt bridge. He measured its emf
using a potentiometer as shown in the diagram. The length AB when ;;f;;fél:jl

there was no current through the Galvanometer, G, was

(8].0i0.1) cm . He observed that the metal wire Y is connected to the Galvanometer
{and X to the variable resistor). He could not find voltmeter to measure the potential
difference across AC (i.e. across the terminals of the working battery) during the

experiment, However, he found a standard cell in the laboratory and repeated the
potentiometer experiment by replacing the test cell with it. With the standard cell in-

place, he determined the length AB to be (53.6i0.1) cmwhen there was no current

through the Galvanometer. On the standard cell, the emf of it was written as
(1.2i0.1) v

2 2 2 2
You are given that for y = 2 , % = [_BEJ +(§§J J{‘ix
b y a b X

[Assume that the current through the variable resistor remained constant throughout
the experiment.]
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50% uflsd 2 Gours X EeneT SIHET X2+(aq), saysedgst onfbsAub 2 Gerslb y Gaer

SIS Y3+(aq) manyaadayel  ondipsHuid, oibaLdal Sl sayealdetilamulerar
Wesreflememlieny 2 Ll Lneoghdler apsutd gHUBSSHUND Gub Seveunsnlis Seohend  LoTeauTeusT
POAIT o HansElamT.aemIu gale M igujsearary Gdsmsger 0.6). elamsemul 1omaels
Sereil L. sevaubemoraiiarins (G) da@eamLiy wifuions Sipbamsuisy AB ulls
Barmib (81.0i0.1) cm eymds  sranii L g. 2 Genss &bl Yy  sstauGemmuomdsiug e
(2_Gourmd &1 X T SeLui el EenemEstUl QLIS SDLCTEaeET  SalGTal&aTer.
AC g@messmLuleoner oipdhs Gsupum igamsn (CwMABGUT B SeubgleT (WgsysEhsslanL Bur)
DTGNS  oTewieugdd — Coumsomicmendl dlenLdsellsamse. Sulapd syuiegal S8l
aremlLl L Bwicd  seobioraiienar  Garomamens @eussimGl  udleonsl  LuaiubHisas
Sipsowranil  ufisremearenn el MephdamT. pluwd &l swEuSHL - Cuist
&eveuBammiomeriulgm_ms DerBsmiLd  tFfunors Gubamaulsdt AB ufler  Bemb
(53.6i0.1) CI oyt SravIILILL Gl Blud sadde 10.E).alme (I.ZiO.I)V

sTepTes@ MU LI g (BH S S
a (Ssz [Sa]z (Ssz (&T
y:-—xl -— = — +| — + —_
b y a b X
6leoidy LI (Hisfremgl.

(fiGeTsmen (ppedad orgnd Sl uluignm e G LD IMflefluness sTemiuL Lg)
616018 SB(HEID.)

{i) Giving reasons, identify the negative terminal (metal X or Y?) of the cell prepared
by the student.
IDTGOOTGHENTTED 2 _(LUTdBELIULL.  Heoghdldl  adfiupameralenst (X oSsbeogk ¥ eal )
SNJERIEET SHHE SN LITENERIGTERIS T

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

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

{ii) Write down the spontaneous cell reaction. swibTer EGETHESME 1GIS.

(i) Denote the potential difference across AC by P, the length of AC by L and the emf
of the cell prepared by the student by E. '
Write down the relationship among €, P and L.

10
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AC giidlenLuilevmerr SHIpHS (Esugujrr@ P atawra|b , AC uieng) damd L srarayid
SIGFILGET IoTemiauITey © (GamdasluiL  ssHsr 10.Gelms E eaaeyd @nid@s.

E.P,L aauahiibaientieomear GHTLT@LL 6KIpHIE.

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

(iv) Write down the relationship among the emf of the standard cell, P and L.

Bunrcdseosde 10.G.elms , P oibaler L aauabiiig Semiuleors Ggiients,
(DI

(v) Calculate E. E ulanans saulls@Eas. |

e TN T R Ll L L L T R N T L R e LN LR R

(vii) State E up to the correct significant figures indicating the uncertainty (in stancard

formy). (50 Marks)
BéFwfseorasarmoenud (Bune angeled) @ELILG E ulleer B Hrome
GLImghEmanL Ul EeuSEID eIs Fallsb. ‘

11
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{(b) A student reports two of the values obtained in a kinetics experiment that he carried out
to test the relationship between rate constant and temperature in accordance with the
logarithmic form of the Arrhenius equation given below..

&8 g,urllluL@eﬁen SUEUFST  1Lbms ageudhdeaily e widleduiign , Geulbameodhgn

S Weoman GgTLTsm ufiGerdlss BLISSULLL. @udsalus ufGFTmamamulsd Glymrns
Bredi CumioraimisansT wTenabam haeat oifelsaemenT.

E
Ink = ~—7§ +Ind —meee- {1) [the symbols used have the usual meanings]
(@OUEssT SIUBIIET CUPEMIOWITEN HHHMHOW QEHTas Beiens.)
[assume that both E, and A are constants in the above temperature range; [ E,,A

eI LfiGaTEHeme Guomblsmelienni’L. Geuliflsney alFgFs&He0 onpfed aas smaHs R =

8.314 ) mol* kY.

Temp. /°C 27 37

kx10°/min™ |75 15.0

(i) Given that the temperature in the laboratory is 30°C, briefly outline the
experimental procedure carried out in the laboratory that would enable you to
maintain the temperature-at 27 °C and 37° C. Why is it important to do s0?

ayieE 58560 Gaiuglanso 30 'c eand SyUnLOeieng). Syleydal dalad 27 °c Geoud
0

37 ¢ G  Gewplaeoaw  UTTRALLSHE gaeuren  UfBFTSHenen s
CFUSTPOBMWE SHEHLIS S, Seeutn  aniuflaeemult  umoflius g
(psaliomang)?

B R e R R PR  E T T Py PP P Y PP PP

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

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

12




(i)

------------------------------------------------------------------------------------------------------------------------

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

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

-----------------------------------------------------------------------------------------------------------------------

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

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

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

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

Calculate the activation energy (E,) assuming that the above data fits
equation(1) (28 Marks)

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

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

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

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

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

BuBSIILLL SIa@es FoaTH (DED CUIGHED aobse®s , gabssgou (B

Seofl (G5 7

13




(b) The reaction between S,05% and I is said to take place according to the following

mechanism.

Szogz'uﬂrj)@ﬂ) [ @b Geniulecrar srésip  MNasumd Gumndipsnnuisiig
BHenL QUISEME sTend  FnBLLHIEETE.

5,07 + ' S,04 slow step/ Gugiames g
5,05 +2 1= 250,75 +15 (I, +1) fast step/ eflegauren Lig -

The iodine formed in the above reaction reacts immediately with a fixed amount of
thiosulphate. The moment all the thiosulphate is used up, further iodine produced by this
reaction imparts a blue color with starch. |

BuisriuulL  srdagsdled o (HeuTglb gu_mas&msm@ BFsdsslu L Si@m) HOWNFabGUBRIL 6
o Lamgunsgs — STHeppdama. (e sCursadlulpiaid  LuwsiTu@dSas i B g )60,
PbbHEE Gaib 2 HauTdslBh Siwedl WILCLITHELLET B BnHmad Comhmaideib.

This reaction may be considered as a pseudo .first order reaction with respect to the
persulphateion. , L - I

Explain how you would achieve this eXperimentally.

BuirasLBLMBM 68T &ﬁﬁuﬁ& Bsardaorag  Gursd (pseomh suflngd SnEs0TS SES LGN D.
Bygenar UfiCFTHenaT FHUITS eleHaITD SHeDLUISOTE 6I60TE H(HEIE T

----------------------------------------------------------------------------------------------------------------------------------
................

14
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--------------------------------------------------------------------------------------------------------------------------------------------------

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

Q) If 0.0005 mole of lodine is produced due to oxidation of lodide ions by the action of

persulphate ions, calculate the volume of thiosulphate (0.04 M) added.
BuitasbBubml SISEeTET  BHTHSHHMmsd S LG s GLAGLUMBLILLE’
0.0005 epevessil SiLliesT o HaumssILL LT, GodaiulL sCunFsGuipiear (0.04M)
SHETeUeTENGUS  HenfldhEs. ' '

(i) Write down the balanced equation for the reaction between $,05" and I,

) 5203 Jo.@me Sen_ulerer g;rr&&.g)gﬂmésrrﬁm FDOLGSHHW  EJETuIeTs FIDTUTL L '
DI : (22 marks)

4. {a) One of the tests for sulphite is to add dil hydrochloric acid to an agueous solution of
sulphite and pass the evolved gas through lime water. The evolved gas also was tesied

with filter paper which was dipped in acidified potassium dichromate..

) FEUUMEM  SIIEBEpESTa  BHTHMmEaEhelt QD FeuenLmmleT Bairemaussd g,a_srrsﬁr
mGrragGanmils  oufsohmsns Goidg Geusilaii ubbd @numﬂmmg giemiemmbL] [Bilenmn. 15
CFashSIuSTESID. GauaifiGuBBULED GUMLL|GUTEDTE SILOGOLDMTEES LI L. Quiprelul
1Om@SIBepms: somyaelss  CoTisHs eaugsTebLab LFGFTHBEULIL S

(i) Write down the chemical formulae for all the bold/underlined species.

Blyss/SCETGLILL L d600 HmpEsiagio  Grenuad GoHHrsHms hois.

15




---------------------------------------------------------------------------------------------------------------------------------------

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

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

(if) What is the expected observation for both tests? Explain your observation by

giving relevant equations.

Bresih GongmarsEps@h aRTUTTISEINHD  SeUSTaNEGsT WiTama? 2_10gl
SIQIBTAMEIBEST GLITHSHSLOTET GFFTUIGT FWELTHSE ApeolD eflsreEs?

---------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------

(iii) A student performéd the qualitative cation group analysis and obtained positive
results for NH,* But the salt is not containing NH," State the reason how the student
got the positive result even in the absence of NH,".

LomewTeNesT  epiheuell 2 L] GamdBe  sBpuibater uaiul LG BomGisnsirer,
NH,' Smiusbene (pigey  GupilLg. spemse oeiepy N H{@mmsmés

Qanenngmasaistensy NH," Bleoeons L' ahEled omemsus sl o Crrsenends@ius
G eflasmellenait GUBBTSH aETLGHEBTGT SNTMIHSmars gups?

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

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

16




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

iv. Which ion turns the ferrous sulphate solution brown? Why freshly prepared FeS0O,

had to be used? (30 Marks)

GursFaBubmt SmfFme eesisar &l HnwTsGaama. UHGTes HuifldsinulL
FeS0,; gat uwaUGSSILL. Cousmngiieieng)?

---------------------------------------------------------------------------------------------------------------------------------------
.......................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------

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

(b) You are provided with an inorganic salt (Y) which is drawn from an unlabelled bottle. It is

suspected to be either BaCl; or BaCOa;

efumb @i i rs Curdsealsdmbs Gumiin L oGspar Gaftemey (¥) @eml o wHGH
s Getsna. G5 Gofimen  BaCl, &ys  opbeogs BaCO;  aus  Binpdoeond e
FH8sH ESUILIGEEMEI.

(i) Write down one relevant test for each suspected compound and the expected

observations.

Gurpeswra  @f Goroamanny  FHEsHGHSILGE  @abamm (Bafﬁsmeu&ﬁéjm SIS
S BHMUMTSHILUGID  DISUSTHTRISEEUD  6T(DHIH.

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

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

17




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

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

(ii) Cations of Group Il and IV metals are precipitated as their sulphides in
qualitative cation group analysis by the addition of HCl and H,S for Gr;up I
and NH,OH, NH,Cl and H,S for group IV. With the aid of necesséry chemical
equations compare the t precipitation of group Il and IV cations as
sulphides.(20 Marks) |

ahpweibsrar  saiil  usilpf ugldsd sl I allap IV o Goorsmise
Seupiler gebamul Gidsems gL I @i HCl wbpib H,S S SighaL e
NH4CI/NH4OH/H.S @emeiupb Bamiuger cpsob sfipigamesinn Lear gl 11
IV esiiusupmilsn  elpugandassme  DieuduoTe @remusnd  Foaun@aseien
2 _sellyLel guUUIBS.

g

{€) (i) Fillinthe blanks in each of the rows and complete the table below.

6 sriL Gerer S _suenertanit geieung Bayuleansuyb @yt aphmraEs.

18
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The following tests were carried out with the salt KBr.,

KBr. e tufixg eeumh Cansenaiass HLISSLILL L GF.

. Bongenen

SieuSHTesd

1. Salt was added to distilled water.
augbsUUCL. BflgneT 2 () GordslulL gl

HIUtEFS

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

2. Added dil. HNO3 to a small portion of the above
solution {1), boiled and added an equal amount of
| AgN03 .
sefFey (1) @1 dAfw  wgdee meme HNOj
Gohgas Candos maushm &0 sasane AgNO;3
BsTsaliuL g

------------------------------------------------------------

3 Dil. NH3 solution was added to resultant solution(2).
allensmaun@le senyasy (2) Bme morar NH; sayeaed
Gairdslin L gj. '

------------------------------------------------------------

4, Added CHCl5 and Cl, water to the resultant solution
(2). '
CHC, | Ch

BaFTHEIILL S

BT ee@iuer  S@JFer (1) EHDeF

------------------------------------------------------------

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

5. Added cold dil. HCl to the resultant solution {1).
aengaey (1) g @&Gedr , smeven HCI Gsrésini g

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

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

6. Add NH;OH and NH,CI to the resultant solution
(5). |
deetangw  amyrsd  (3) @me  NHaCl /NH,OH

Bxirdbsinn L g

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

7. Add NH,OH, NH.Cl and {NH4)2CO; to resultant
solution {6),
allemenengs sogssn  (6) S NHiCl / NH,OH/
{NH4),C0; GorssiuLg)

-------------------------------------------------------------

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

1. Flame test was done.
CaensudamF SAUTENEVL
Comsrsitamiii_L g,

LG semen

19




)
00105

(i) Give relevant equations for the observations of test stated in {(2) and (4).

Bargenar (2), (4) Sd FEBUULL.  SEHSHTERISEDSEGL  QUIIhhSLOTaT BroTuIeTSF
FloaUTh&meTsS SH(hHS? :

(ii) Briefly outline how would you carry out the flame test on this sample.

Seusyly wrfiBe  esieumm sewmeneoll  ufl@snmenawmw  GobbisTetenalT e
F(HBBOTE  KHGEIOTE Inlin?

---------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------

(iii)  Suggest one reason, why the platinum wire is used. Gemigemd @bl geir
UWSTURGSUUHEGIRG  aaUSNETET  SMFEwD @eaenmd s ?
(iv) If the platinum wire is not available in your lab, suggest another suitable

substance to do the flame test.

2_IbgH SR Sl HH60 e igemd &Ll dlenL el geutensols LGFTHmemE:
Qurmsstorer  CsubmI(p LSMEESEMSBE GG ? ;

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

{v) While we are doing the flame test, why do we use double cobalt glass?
gomanaolt  LfiGsrgmarmy  BLHGEED  Coumemuisd  @plent.  GaaGumsbl
SETERIMGenll 66l . LS SaSECnmn;? (50 Marks)
Copyrights Reserved.
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