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Instructions to Candidates /¢ed=2m8s) wew cueced

>

A

This paper consists of two parts: Part [ and [l/e®® g ono om0 ccmdist o@si8n ob:
[eseo I eamaden

Part — I (25 MCQ) and Part —II (6 essay-type questions). /1 ezmdes (25 MCQ) wo 1T emides
(6O yuds 6 B).

The use of a non-programmable electronic calculator is permitted. /um® e me evwn B
0D asinon Wdm BEDO ¢dwd g

Mobile phones and other electronic devices are totally prohibited. Pleasc leave them outside
in a safe place. /B.0® omOm ww genms gecwletrBm ctrn BOESGmewsl® HYHO BG
2. DO em®mS S BOm eadmdn ddimwm mazsim

Recommended time to complete the question paper is 3 hours/gads snw edyse: R8O
BEed@m maw oiw 3 8.

Part—1

Recommended time to complete the Part —T is | hour /I emtw wdyde £800 BbedGn
BoEo vrw 1 8,

Answer all questions. /8w gdm DEO BEno wuwsis

Choosc the most correct answer to each question and place the cross (‘X’) on the answer
number on the MCQ answer sheet/om o gdmwd DL® B008 BEnG endds MCQ
8End vyed BEnd e-mw On oo ('X) wemes nasis

Any answers with more than one cross ('X') will not be counted./dzt woed (‘X°) esEmenmO
D& D On® BEnUW nems? vm ernEed

Part — 11

Part I, consists of Sections A, B, and C/ 11 ez, A, B oo C um om0 08 w®=i8m b
Each section consists of 02 essay questions, total number of cssay questions are 06 /en@
ez0nm® 6O gum 02 Br? ©0sI8nm 0D, 0 Oz yudm wead 6 &

Answer only four (04) questions out of all six questions. / & wews® yadm wusm (04)
u@ennl BEnd sownsis.

You must answer at least 01 (one) question from each scetion A, B and C /@a A, B ww C
wm o O ew0dw DEsY 0@ Dwewst 01 (9=) yudmwemd BEnT w@8w gree.
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Remaining question would be one question from any section/ &8 y&dme d2,®
emduRst oxf yadmnasl Dy g .

If more than 04 (four) questions are answered, only the first 04 (four) questions will be marked
covering at least one (01) question from A, B and C sections./gdz 04 20 D& 88rnpd ca»
eestes! O, A, B un C o004 D83 908 dwews? 8xf (01) ydmexd ¢pddeame D obl
ugd ydm 04 © vl cne CRIe Cr1ed.

Please write the part, section, question number, and sub question number clearly. If you have
not stated above information, marks may not be awarded as per the question. /m& &mimds
omde, y&am gome 8w coydm gme 50RE0 Burlm. 83 gun mdie wews! WS
en®A »O, YN gLE CWE YOS evneWel.

It is important to write the page number on the square on top right corner of the page and the
registration or index number on each page. If you haven’t stated above information, marks may
not be awarded as per the question. / 88ed gug ¢neg emgdel 18 Dndyed BY gome v
o Oxf Bled Bwwded eowd Bww geme S50 dynsied. 88 gun emdnd yEne WS
en®d O, ydned g CR M| YotIe esndn wle.

Recommended time to complete the Part —I1 is 2 hours/ I ezmwdes edylea BR800 Abed@»
ZNEG o 2 B,

Planck’s constant/d@adzd Basme (h) =6.63x10%]s
Velocity of light/asecdmed yedows (C) =3x 10! mg’!
Avogadro constant/geddwiefd Bume (1) = 6,023 x 10** mol!
1 atm = 760 torr = 10° N m?
Universal Gas constant/ess&0g) Dagg Bwme (R) =8.314 J K'mol!
Ine =2.303 logio

Part I- MCQ

Which of the following error is caused by poor calibration of an instrument?/ comdeswas
§50E ecw BDremmne B Aw vwn wews? ndn odue g8 Dxlenle?

I. Random errot/go® ecdunad 2. Gross error/eg eefua
3. Systematic errot/m@m=mc ecdws 4. Accuracy error/cDesm eedwc
5. None of the above/gwz B80% evrned

Which of the following titrations will have the equivalence point at a pH more than 7%/ pH
gow 7O Dih D18 wdmne cmenes grules suvn wewst Bdm an@wvmemdg?

1. Lactic acid and NaOQH/ Lactic acid 2320 NaOH 2. HCI and NaOH/HCI ez NaOH
3, HNO3 and NHs/ FINOj3 eaz0 NHa 4, HCI and NH3/HCI eato NH;3
5. KMnQOg4 and FeSO4/KMnO4 eaen FeSO4



00292

3. A 0.7011 g of chloride-containing sample and 0.9805 g of silver chloride were precipitated.
What is the percentage by mass chloride in the sample? (atomic mass of Cl -35 g/mol Ag-108
g/mol) /HecdsBO o w®vceBs? 0.7011 g = bdeJuwmed?, 09805 g B2
Wecdd8D abomin Su, wluced HeEddBH wmmld) yheme emud®eand? (8d&igm
Swi@: Cl-35 g/mol, Ag-108 g/mol)

1.345.9 2.34.59 3.3.459 4.0.345%9 5.3.045

4. The rate of the breakdown of dimethy! ether is: rate =k[Pdimetmyl ethen[*’. What are the units of
rate and rate constant if pressure (P) is measured in bars and time is measured in minutes (min)?
/08Be@BE Ind Bucowldmnn Be® Bymdw = K[Puimenyl chen]’? 6. 80 (P) @s& (bar)
o8 88y v god mcwe Axy (min) D8z ©An cavtest n® Bymde ww Bymo
Honwd Smm e®ndoe?

1

1. bar min’!, bar* min? 2. bar min’!, bar'? min- 3. bar'?min’!, bar? min’!

4. bar min™!, bar'?min' 5. None of the above/pws B80x exned

5. Predict the number of signals (peaks) and their splitting pattern (multiplicities) that you expect
to observe in IHNMR/IHNMR & 82 A8xfuene 8890 goduies mdm eseegy (peaks) v ez
oy dDied eade® Db (dystow/multiplicities) yeddmOne momed

)

1. 2 peaks with 1 singlet 1 triplet/ escezs 2, 2 @8®0m teeza 1, @830 mzvem esoees |

2. 3 peaks with 1 singlet, 1 triplet, | multiplet,/ eeezo 3, B8 @&@eOm woezn 1, @88 novm
esoezd 1, Ay o8 eseezs | ‘ :

3. 4 peaks with 1 singlet, 2 triplet, 1 multiplet/ esoezo 4, 228 5@®m oo 1, @8 2w
e30ezo 2, By o8 woegn |

4. 5 peaks with 2 singlet, 2 triplet, 1 multiplet/ 8o 5, mB e8DDD e 2, 088 nwm
ooy 2, 3 o8 eeern |

5. 6 peaks with 2 singlet, 2 triplet, 2 multiplet, esoeco 6, m @580 goegn 2, 68d pHmw
e302g9 2, Ay o8 soegn 2

6. CH3CHO, and H2CCHOH are two isomers, What is the expected difference in IR spectra /
CH3CHO, e H:CCHOH w2y #@Bwdn ccmB. IR 0560080 godut@n odmes m@uxte?
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1. 1700 em™ band in CH3;CHO and a broadband centered around 3000 cm™ in H,CCHOH
CH3CHO & 1700 cm’' 99s exlzicon meomaxst ww HCCHOH & 3000 cm™ 9o,
extzison § nod meosws.

2. 1700 cm™ band in H,CCHOH and a broadband centered around 3000 cm’' in CH3CHO
H,CCHOH 8 1700 cm’!' 8 exfsison mewsax ww CH;CHO & 3000 cm™! 0o,
extsicon § yod meves.

3. Above both bands are present in both the compound / escewd® ceemB® gun mEs 6en®
w0, (1700 cm™, 3000 cm™)

4. Above both bands are absent in both the compound/ escewsd® eeemnd® gun mEes ecn®
@x»®m. (1700 em™ , 3000 cm™! )

5. Ttisdifficult to predict /gz»d8 RO gunes.

. The appropriate glassware to measure volumes of 100.0 mL, 20 mL, 3.55 mL respectively are
/100.0 mL, 20 mL, 3.55 mL a88:0=3 ®8® wsewn agey 8ot woe3d) BEeD B Dadwasy

1. pipette, measuring cylinder, burette /Beadg®, 850 06D, 8gesdgp
2. measuring cylinder, pipette, burette/8m® e, 8oudiD, Syecdgd
3. measuring cylinder, burette, pipette, / 30® 8D, 8geddyd, Besdyd
4. burette, measuring cylinder, pipette, /84050980, 8n® D, Bewdyd
5. burette, pipette, measuring cylinder, /83ed089, Beesdgd, 8@ wkhd

. What is the primary purpose of ionization in a mass spectrometer?/edme® 0862002t mewn
(mass spectrometer) gefmndmed §Em 3G em n@xle?

. To ensure a radical is formed from the analyte/8dedsmewvst §xln-0 «dDoxst (a radical) e, 8
a1hl L wwBe B wews

. To ensure the analyte is volatile enough to enter the gas phase./8dedume Doy 308w g
520 5d® DB 2D wudm BB wem,

. To be able to manipulate the analyte inside the mass spectrometer and facilitate mass
measurement and detection./&dmsI0 D8 mDBxfume (mass spectrometer) ne ddeCumae
B8O w28 BV vy dosld Bm® wy vern V1RO vew BLEHO el

4. To find the Isomers /es®:0wdm ewow RO

. To facilitate fragmentation of the analyte in the ion source /gw» Geoged Bledumas
Deddme BOV0 swym® wcld
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. The speed of a chemical reaction/ Sz yéifwidm edwvs

is a constant no matter what the temperature is./adesow B@xst H0xf Ronwd

is independent of the amount of contact surface of a solid involved./es®8:30 § e ¢dwvo®
Hubom O3B0 yOrmews? dDdx d.

between gases should in all cases be extremely rapid because the average kinetic energy of the
molecules is great. /€5 0@ Dicm BB e@innw gm0 Bae S Digst gnd edemae
0 ® gDF00WO gheBxsy eDowds Bu gy,

between ions in aqueous solution is extremely rapid because there are no bonds that need to be
broken./#8w pdmam gum gud dxtdn de 8w gy 28 B SO ¢ YEBwWOD edow
5 @D eb.

. varies inversely with the absolute temperature./Rded=s cdeads 88w yBeci®d edmned

@b

10. Which of the following observations isfare correct when a zinc rod is immersed in a copper

11.

sulfate solution at room temperature? 8z ¢edd 2008 cdwmsDed 2 n® wdedd
O mem BEOm 8O vun sewst ndn Almems / ABme B8 ?

I The color of the copper sulfate solution near the zinc rod fades/8xst= ced® gue a8
2® sdedd phmed DYwme B o8
Il Deposition of a brown dust on the zinc rod /82328 ¢ed8 @ Q¢ ¢85 myfes! o
lI.  Dissolution of the zinc rod /B3 ced® 8sB®

l.Tonly /1 s®& 2. I only /Il u@& 3. 1T only /11l s®&
4. AlI(I, T, and 1)/ 8e@e (1, 11, and 11I) 5. None of the above /pun B80= ezned

The magnitude of the electrode potential of a metal electrode does not depend upon, fecdn
pecueldddum geceddd) Swded BuctDw der exnsdBsiost

l. The geometry of the metal electrode /ecin gocuedied ¥u®Bes

2. Temperature of the electrode / pecsledided cdemside

3. Purity of the metal rod / ecdw cedod e.gdRmd

4. The concentration of the electrolyte solution /Beyst 80edem D wmed wirlganws
5. The pressure of the system/ sd@fed Bdmes
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e . 0 _ 0 _ t
12. Given information is that, EMgz+(aq)|Mg(5) = —2.37V and ECu2+(aq)|Cu(S) = +4+0.34 IV at 298

K, So that what is the standard emf of the reaction? Mgs) + Cu?" () = Cugy + Mg“(aq)'?

can & gl eononc 00, £, = =237V o0 Ehargpcus = T0-34V (298

g2t (aq)| Mg s
K 288), deal @ Mg(s) + Cu“(aq) - Cu(S) + Mg2+

{emfl) m®@ade?

(aq) 858G ed wd®®m B Swdw

1.2.03V 2.2.71V 3.2.71V 4,203V 5136V

0 — - 0 — -
13.1f AHE gy, gy = —46 K mol™H AHP ey gy = ~92 kf mol™ and

AH }9, NHacl(s) = 315 k] mol~1 at 298 K, the enthalpy change for the reaction

NH;(g) + HCI{g) » NH,CI(s) in k] mol™* at 298 K is, /

ALy ) = =46 k] mol L AHD 4oy oy = =92 k] mol ™ ag |

AHE yacicsy = —315 kj mol ™" 298 K82 m® NH;(g) + HCI(g) —» NH,CI(s) in kJ mol ! ,
BB wd wgw St FBe edmd B® 298 K 82, k] 08s7 Dujes?

1. 177 2.-354 3. 138 4. 177 5.-89

14. Which of the following compound set/sets contain/s strong electrolytes? / own ¢deds
DO weewd® MOVEW/HOOEDE yAE By DOedem glley d &?

I.  NaCl, NH4OH, CuSOq4
II.  HCI, KOH, ZnSOq4
. Sugar, CH3COOH, ethanol /828, CHiCOOH, &mend

l.Tonly /1 v®@& 2. M only /1l a®@& 3.1 only / 1] s®& &

4. Tand I only/ I e Il s&@& 5. 11 and 1T only /T e Il v@ %

15, Which of the following statements is/are incorrect regarding strong electrolytes? sac
Beps Eoodim w@dxidewsy sun wgws! RE® gmnw/gmn D887

[ Aqueous acetic acid is an example of a strong clectrolyte./&8w 83 ¢®cw uaE
Beyd Bodem wgw ¢ ondabnd
1. Ba(OH)q 1s a strong electrolytle./Ba(OH)ag gae Boys DDedemaR
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HI.  Strong electrolytes partially dissociate into ions in solution, / uaE Boyst Bbedem
D wmedd anm DO 48D Dwews? Budnw 6d.

l.Tonly /l s®& 2. [lonly /1T s@& 3. [l only /Il Juo®&
4. Tand Il only Mesw Il »®& 5. Iand Il only /1 esw J1T @

16. Which one of the following statement is frue regarding the elementary reaction given below?
80 ¢80 ;18 §Bw (vcfeve) yAB WD Bdews sun wenst HO® Yy sms

¢?
, . .
A+ 2B — € +2D

The overall order of the reaction is 6 /385 wied wddn ovg 6 @d

This is a fast reaction /e®w Bg yBBwdS

This is an exothermic reaction /e®w msgwm 8B w@OR

The order with respect to B is 12/ B © qegd uhBwied eug % od

The rate equation is Rate = k[A][B]* / 8gmo s8msess dutess, Bymde = k[A][B]?

S e

17. Which of the following correctly represents the units of the rate constant for a second order
reaction?/e¢dmoeng (¢88m) yBRBwDS wewr Bym Rened Smm AD1680 Basma
mosTer! vun wews? mbose?

1.g! 2. mol dm’ s 3. mol dm?3 5! 4. mol'dm® s 5.mol! dm?s!

18. What is the name of the monosaccharide given below?/eswa exs 818 e®ernwclded
5H® p@ule?

SCH,OH  OH
0
5 2
H HO

H 4 3|'"CH,CH

OH H

1. B-D- Glucopyranose /B-D-s8deded 2. D- Fructofuranose /D- d@ademded
3. D- furanose/D-oS@ySemnded 4, - Glucofuranose /D - dgemocdgdomndad
5. D - lactopyranose .D - cusledreaBdemded

19. What s the incorrect  statement  about  synthetic polymers?  /
DB Ay gPwOm BEAE D168 ymoas nd@nte?

8



20.

21.

22.

23,

24.
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1. They are lightweight /. 05 sspmIdE ¢d» D

2. They are not flexible /897 @388 esned

3. They have moderate to high strength / €90 ®2uedo 8O pue wxfBux an

4. They can be resistant to some chemicals /&9 .680d dersBm ¢ds DEO yBeddS 8w wim
5. All the above statements are incorrect/gu» gzne Bode D168s

Which of the following is an anti-freezing chemical compound used in automobile?/es®nz
02827 0®J08 SODE wIbmby YA-Bomd e dwwBm wewlvw: dxlend

1. Methanol /e®memdE 2. Ethanol /&sexdd
3. 1,2-Ethanediol/1,2- e =38 ewdd 4. 2-Propanol 12-eepsemdd

5. None of the above/guom BBO2 exned

Which of the following compound is a sweetener?sw® sews! wsecfodBz
s dumdmasl Dodes? m®xle?

1. magnesium oxide/®;SBBw® k8O 2, aspartame/gefensed®

3. glycine/d 8823 4. sulfuric acid/sdBy8sl 4®cw

5. Aspartic acid/gefesSsl g@cae

Monomer of the PVC is?%/PVC 8 Sundwbma m@fe?

1. Styrene/ef0oB829 2. Ethylene/888=3 3. Vinyl chloride/08: 83 Becdsds
4. Methyl acrylate/e®8& g18edd 5. None of the above/gum BBO= exned

What is the most abundant organic compound on earth/. ©2880d dxEO® A wWaRm
woawdmw m®xfe?.

1. Cellulose/ewsEyecdes 2. Starch/8efds 3. Glucose/dgemdes
4. Sucrose/gended 5. None of the above/gunm R8D= exned

Which of the following statements is correct about the amino acid chain “Ala-Gly-Val”/“Ala-
Gly-Val” ;12807 38¢ ©@w BEaed vwun wewsd ymadBst AD168 Ditest noufe?

1. Ala is representing glycine. ;¢ 88 SR8 Bewfvme »sq.

2. Gly is representing glycerine./ac8 88x3 d 88zt Bowdvme mdS.

3. Amino acids are linked via peptide bonds/g:@8e2 ¢®c esd088 axtdw wows WO

c13]

4, This is a dipeptide./6®wv DBesddBDwuA

5. None of the above /gwn B80= evned
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25. Which of the following compounds is NOT used as an anesthetic?/8&8sfema = e ©85m0
STNMEM BuH sewn woawlndEsY nd@ue?

1. Diethyl ether/o8m8d 8n 2. Phenol/8exdd
3. Haloethane/w;ecidestest 4. Chloroform/secdecfend®

5. Nitrous oxide/5 89 @xfea B

Part II- Es-say Questidns
Section A
Question 01 /ydzme 01

Answer all the questions (a-b) /8@ yd»0cE0 B8xd; vuwsds (a-b).

a) Consider the electrochemical cell given below that has been used to operate a motor in a
physics laboratory, which consists of a magnesium electrode and a copper electrode at standard
conditions, The magnesium electrode was found to be the negative terminal/®;dRBw®
peeeddDeBsl vy nd geexledDweB], w®dn nbwr @den vdSs vwun exiOo g
Bead dmnwdim emfue, ewellm S deiwmnmcen e@ddes Heidm RS 836
w80 WS 1. NFRBe® pecHePDw waem gagn D e vutxe GE.

( Viotor \

P -+

MgCly{ag)—t—» <+ Cus0,laq)

(i) Identify the components A, B and C of the above electrochemical cell. /gwm Segnt
Smefim emfued A, B wn C emded wems oxtn

(ii) Explain the direction of current through the circuit by giving reasons. /ewn Y= falors
88u0¢ wdm BEH ded Ead vwd8 mstn

(iii)Briefly explain the purpose of using component C. / C omides ©o8m1 BBe® 308 %
emdenst mwEE mdwn.

(iv)Giving reasons, identify the cathode and anode of the cell. / o el 08x ewdved
eI 8w Frendde nevn osim,

10
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(v) What is the electro motive force (emf) of the cell if E,,?mzarlMg = =2.37V and Egu2+|Clt =

+0.34V?/ Ey 2oy = =237V 00 EQaiie, = +0.34V 20 omfvod Bogad ooumo
Beed (emf) gow mp@afe?

(vi)Write down the half—cell reactions and the cell reaction./¢80 e=fe yher v emfs
y8Bwd Bavin.

(vii) How many electrons will transfer from the anode to the cathode when the cell reaction
occurs? / emfs yABw@d 8D 80 gremdded BO menddwd gecxaledds Raxt
0Oy @de? (70 marks/c=xye 70)

b) Answer all the questions/ sws sews? yd»dEd 88nd vowsin
(i) Separate the following compounds into three categories: strong electrolytes, weak
electrolytes, and non-electrolytes. /swm sewsy wcewin medd WO edxd mSuim:
2o Badd DOedem, gAc Bdun Bdedem, vw Bdysf Bdedem @2190m

Sucrose, NaNQ3, formic acid, NH4OH, ZnClz, methanol/gemded, NaNO3, 0cd@xf 30cw,
NH4OH, ZnCl;, e®@mesnd

(i1) In an experiment to find the conductivity of a CaClz solution whose concentration is 0.002
M, two platinum electrodes were kept in the CaClz solution, The cross—sectional area of an
electrode is 2.5 cm”, and the distance between two electrodes is 15 mm. The resistance of
the beam of solution between two electrodes is 250 €. Calculate the conductivity of the
CaCl: solution in SI units./eezdgenws 0.002 M 82 CaCly godanwm wstzmnemend e
0 Be® o NEOnE, Scid»® gocHedid e¢msd CaCly sdwmed man g».
pocselddun wsdnd DEndEs 2.5 cm? = O §nd peceddd eemsl gmd ¢d 15
mm B, gecxediD el gnd pde mHed®ved yheddde 250 OB, CaCly gpdamed
eriznemsd ommnas mdlm. Sl dmm 08z BEnd cdrecsin.

(30 marks/cx<30)

Question 02 /yadze 02

Answer all the questions (a-c) /Bug yd5nDEd B8r o wuwsim (a-c).

k
a) Consider the reaction 2A + B —— ( 4+ 2D. The rate expression that has been

experimentally determined for this reaction is Rate = k[A)?[B]./2A + B LN C+2D
$FB 00D ecmr BT, 088 yffwid wew vlodvwmtond Howa »d &l By
Ovlesy, Bgwida = k[A]*[B]

i. What is the overall order of the reaction?/yBBwoed wous eug nD=ie?

ti. Is this an clementary reaction? Explain your answer./e®w 8@ y8B8w0xc? ded 88€ns
L1188 mdzim

11
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iii. What will happen to the rate of the reaction when the concentration of A is increased by
three times and keeping the concentration of B and the temperature constant?A &
eosigenn engen § 80 ww B 8 wrlgaw ov cdemside Bund nah 980, gdBwed
BHmbud m@x Bgedc?

iv. What is the unit of rate constant? /8gmn Beoned dmmw n@ute?

(30 marks/cm e 30)

b) Consider the information given below at 298 K./298 K 828 swn qfedm emdnd; ocm
Aesizy,

AP yorgy = 90 k] mol™?
AHE o, gy = 33 kJ mol™?

AH} = 102 kJ mol™" for the below reaction,/ eswm 585w wewmo,
4NO2A(g) + O2(g) — 2Ni20s(g)

i.  Calculate AH; for the reaction /g8 wd wews AH o eme mdnin
INO(g) + Oxg) — 2NOx(e) at 298 K.
0 0
BH 000y 8t 298 K/ 298 K 88 AH . o o

(40 marks/cx e 40)

¢) Calculate the heat required to raise the temperature of 500 ¢m® of coconut oil from 25 °C to
100 °C in kJ. The density and specific heat capacity of coconut oil are 0.91 g cm™ and 2.1 J g
LK Jowm@ en@ 500 cm® ¢deston 25 °C 89 100 °C ¢ Qe »eDB0 eday moso kJ
O8s w@mme »IsTn. emFend 0@ wmsfOan ey ms DBmed 0.91 gem™ ww 2.1 Tg' K71
@, (30 marks/c=yes 30)

Section B

Question 01 /yazies 01
Answer all the questions (a-¢) /8w0g yd5ndED BERd; wuwstm (a-c¢).

@) Deline the terms, the accuracy, and precision. State the errors that accuracy and precision
would reflect in experimental results./ B60enmdae (accuracy) esw wmmmsmdae (precision)
o vg BIDOme HOBTE. oD 8y wmnnvmbs 88T sfedeamln yBdcDE
HEIY wo» ecds wews? oy (20 marks/c=x < 20)

b) TFollowing burette readings were recorded in a titration. Out of 5, stale which 3 resulls you
would select for further calculation. Give a reason why you sclected those results./esw@m
B edm gR@ium Boden wdwst »d vulmn 8. cHhosf yBASE 5 gpdsl @3 D180 vwmw
BES e onddh 0n D YBOE 3 e@mDig? 85 00 yBdE endd MmABRD enbnt
S tara ko)

12
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d)
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Trial/gufwe 3 Be® 1 2 3 4 5
a8edd +£0.05 [£0.05 [ +£0.05 | =005 | +0.05
burette reading/3wesdg

sachrezm (ml) 37.50 3690 13695 |36.75 |37.05

(20 marks/cx<y 20)
The pH ranges at which the color change occurs for four indicators are given below. State the
most suitable indicator for the titration of CH3COOH weak acid and NaOH strong base.
Explain your answer (equivalence point pH 8.72) / ¢Bwwm wnda! wew den edmed 88 8cdm
pH adiwes? von ¢ufed. CH3COOH §dc e®co aw NaOH gac vd®e sews DO agen
Bamost acws’ mOsTm. Red BERJ ormEB mdnts (a®@mm @mese pH =8.72)

pH range/
Indicator /eSame pH sdaesw
Alizatin yellow /eBwa8s3 mew 10.1-12.0
Crystal violet /§e30E D Ed 6.4 -8.8
Bromocresol green /egde®enewnld emng | 3.8-54
Malachite preen/@EdD80 emmg 0.2-1.8
(20 marks/@ﬁ;eg 20)

A 0.4054 g solid organic sample containing only covalently bound bromide is in a porcelain
crucible with about one gram of fresh sodium metal. In a process known as sodium fusion, the
mixture was heated in a furnace to 450°C which charred and vaporized the organic portion of
the molecule and converted the covalent bromide into sodium bromide. Excess sodium was
decomposed by adding small portions of water that dissolved the sodium bromide, The clear
solution was quantitatively transferred to a beaker, acidified with dilute nitric acid, and diluted
to about 50 mL. A 6 mL quantity of 0.1 M AgNO3 was added to the solution and the mixturc
was heated (o about 60°C for an hour to form the precipitate completely. After filtering, the
mass of the silver bromide produced was determined to be 37.8 mg. What is the percentage by
mass bromine (I3r) in the organic compound? (Atomic masses: Br -80 g/mol, Ag - 108 g/mol)
[ wewese@esd @@ ¢ @088 v gl-q 0.4054 g m o 8B oo ow 5@
exdBu® ociy 1 g @ ofn culBedsl emddm nah g». 6wdBwd Jreme ecw
vi§sletn HndBumi, 8gwme cgom 450 © C ¢dfds df mom ¢¢ end 288x) aaed
DIBD emdn ¢wme O Sids 8 wwewewyd ead@lD culBu® egd@l LD uBddnme Bu.
0 8y0 @b owTBud 6PBBO dewv wE u@rmum Sumdn 8. 8188 b enw y@I1enHOmb
FWCwmO By wom C¢ @m0, nEy® »BIW ¢@cEw 50 ML & vwlnews? @®Em B3, vy
@O 8. e0eand 0.1 M AgNO3 6 mL m y@reaw dmn mom @3¢ 0 gdemfows) 80
wdyben T8 wgwm senl v 60 °C & 6 mdm 8. oulelst o, Bucdn @¢ AgBr ¢
et 37.8 mg o @0 Boene mdm 8. mdfm veewlved odI8sY (Br) dnstd ahanw
emu®eng? (s0Gieym dmsid: Br - 80 g/mol, Ag - 108 g/mol)

(20 marks/c=x e 20)
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e) How does the following each factor affect the rate of a reaction: reactant concentration,
temperature of the reaction, solid particle size, and the presence of a catalyst? (Stating increase
or decrease of reaction rate with respect to the increase, decrease or presence of the factor given
above would be enough) /swm wgws’ ou &8 yBBws wd®e BB w Bymdwd dcumtes?
omeds? yRBwmdm wslgms, YBBwed cdamzDe, o §edm yOIwme, B®
coleygcmun ADO (gun (B0 ¢1f mdmed D8 59, 2888 owd v 089 v®IDews’
BB B 0ed Bymdw 0:880x owd 88928 yene B8O y&red o)

(20 marks/c=eq 20)

Essay Question 2/60z% @z 2
Answer all the questions (a-¢) /Bug ydeDcd B8xd&; wuwssiz (a-e).

a} Plot the titration curve of the titration of NaOH in the burette and CH;COOH in the titration
flask (Equivalence point pH =8.72) (Just the shape of the curve is expected and label the point
of the equivalence point approximately on the graph. Name the axes.) /gm®oesz Bcoednedd
18 CH3COOH w5t 830629008 418 NaOH @0 gn@unest 8 me 80 croam LS IOMISE
Dnw g1 cvlOsim (8@mm menss pH = 8.72) (Dned vide v®ax dciemedisy O
god pEdided wdmmn cmNe qosn Deacwst Dmpe O BERe DO, g O
mdxTm.) (20 marks/z=eg 20)

b} If the titration the titration performed in following way: NaOH in the in the titration flask and
CH;COOH in the burette, compare the initial pH measured, final pH measured, and
equivalence point pH measured, compared to a) /gm®sme snn epgedn gomndenst B¢
mdsies] 18, om® en®wn dcdneds g8 NaOH sv 846508008 CH3CO0H wow
gpDosman By we 50, 8fin cAm gddum pH ses, 9fy can ¢dwm pH oo we
OBY I @m0 Cmeue a) O wedted eerswieme mostm,

(20 marks/c=m e 20)

¢) In the below molecule, except alkane, list two functional groups present and list one chemical
test for each of the functional group that you listed/ sws ¢e508, ardomts? © s, oS
Heomod moedd) ogmnd wewsd ©J, 99 O O Bzl D wemn orRe wewn 80 8¢
DS D28 S ubtu ment 3B vevst wsuim.

M{
H

(20 marks/czye5 20)
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ii.

it

iii.

d) An aqueous solution contains both Na»S and Naz2SO4, compounds. How do you identify NaxS

and Na2S0y in the aqueous solutions? Use a flow chart to answer the question./ 8@ gD enwm
NaxS ww NazS0s 0 seecin oim® ¢80 0D. 88e edsmad g1 NaS ww NaxSQ4 wezn
orios? emeids? ydnwd BEnd 1 a88 wewr ydiw wdwma wibm iz,

(20 marks/cx e 20)

List the tests you would perform using group cation analysis, for a water sample containing
Pb**, AP**, and Ba®* ions and list the observation you expect with each test. Use a flow chart
to explain your answer/. Pb*", AP e» Ba™ gum 8@ e w@uernl wew mediind
D2 Sdeduema wdn A58 8827 @8 B¢ mo» udxlum sewst mF Ol St vt e
©wdw 83 godulus mdm Aluvme wewst Bdsin. udmed BErd u8® wews yhww
aSumal vl Hsimn, (20 marks/c=e5 20)

Section C

Essay Question 1/60% gadzme 1

Answer all the questions (a-c) /8ug ndxdEd B8y, suwsin (a-c).

(a) Answer all the questions in (a)/ (a) 8 Bugs yom» DEO BExyd vuwsim

State 04 the important properties of synthetic polymers?/z8® 8y ¢0w@d®dE Drews! @eme®
04 =3 esewst mostm? (10 marks/z=es 10)

State 05 industrial applications of polymeric materials/@y 0wdm D3OE. wESm widm 05
= sewst moxTm (10 marks/c=ye5 10)

(b) Answer all the questions in (b) / (b) 8 Beg yd» 00 88nd wuwsis

Draw the chemical structures of polyethylene (PE) and its monomer to illustrate the reaction
scheme for its formation /e B0AGsT 0,208 yABwd Ageme BB wew w0887
(PE) e o8 dmndwdme 8 Studm Dxvest glsin

(15 marks/cxyes 15)

Show the geometry of ethylene and polyethylene indicating the stereochemistry and
hybridization of carbons/mmdsf B Hoi B@Dedme BY KGROMS®me eoind mdm
OAB v eBESBRT O h598Bw euldstin

(20 marks/cxeg 20)
What is the molar mass of a polyethylene chain containing 100 repeating units?(atomic masses
of some elements that may required: C-12.0 g/mol, H- 1 g/mol, N-14.0 g/mol, O- 16
g/mol)/ymcddmm dmm 100 o 8- 0e2G8885 woum 988m Bwride ndxe? (¢daxs
Bu w8 8dud §egdude ud@ign doxia: C-12.0 g/ mol, H- 1.0 g/ mol, N-14.0 g / mol,
0-16 g/ mol)

(20 marks/zxpeq 20)
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(c) Answer all the questions in (¢)/ (¢) 8 Beg yds DEO BEnd vuvwslm
i.  What is rubber vulcanization?/saé dEmBmd s ey p@xls? (5 marks/cxes 5)
ii. What is the advantage of rubber vulcanization? ca¥ dEwRmdwmad D83 e1D¢?
(6 marks/zmes 5)
iii. Explain why trans-polyacetylene is a conducting polymer/gozded-ee8 83 8f wxivnnm
3y gDwdex Drfesy @xfed vwidE »ozim (15 marks/cxye 15)

Essay Question 2/3®z» yedxwn 2
Answer all the questions (a-d) /8eg y@8»0cEd BExd suwxtm (a-d).
{(a) Answer all the questions in (a) /(a) 8 8eg yds DO 88xd vuwwsln

i. What are disaccharides? /&880 iy m@usie? (5 marks/cn e 5)
ii.  State the most important 03 disaccharides/Di¢os® 28eamd88 03 & wews? mdwln
(5 marks/cxeq-5)
iii.  What are the monomers of lactose?/ creddd O Sundwdm o®iunie?

(10 marks/cx e 10)
iv. Draw the structure of Lactose using Haworth projection /exndd&sf yembuens widm
w88 @eddd OE Dywe glslv (15 marks/c=eq 15)

(b) Answer all the questions in (b)/ (b) 8 8eg yds Ded B8 wuwslxn

i.  Draw the structure of an a-Amino acid, and label all the components (molecular, bonds,
functional groups etc) / a-:88e3 g@cwm Dxve afzsim, Bog® emdd 0n® mdsimn
(aegm, iR, Bwiznd wefd) ¢:8c) (20 marks/c= e 20)

ii.  What is the bond type found in peptides/. ead088bc ¢wlmd edy awim dlve
m®xie? (05 marks/g= <5 05)

(c) Answer all the questions in {c)/(c) 8 Bog yudz Dcd B8no vuesin
i.  What are the molecular components of DNA/ DNA 9@ g a3 @590t 6®1m000e?
(10 marks/cxes 10)
ii.  What are the DNA molecular components not found in RNA/RNA & ¢80 emagieds
DNA g5 om0l e®indag? (10 marks/cxeq 10)

(d) Answer all the questions in (d)/(d) 8 8eg ydm DED BEnd suwsin
i.  What are antioxidants? /g8@=lBxmdm wxm m@sfe? (5 marks/cme 5)

ii.  Give 03 examples of antioxidants/yB@=xIBmcm wewe & awdem 03 o ecsim
(15 marks/cmea 15)
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