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Instruction to candidates,

The paper consists of two parts,Part A (25 MCQ's) and Part B (6 essay Questions)

PART —A Choose the most correct answer to each question and mark a cross “X” over

the answer on the answer sheet.
Any answer with more than one cross will not be counted.

PART —B Answer FOUR (04) questions only

The use of a non programmble electronic calculator is permitted
Mobile phones must be switched off and kept away during examination.

Borw gedmemons’ g coecs

o®® gden ome Part A (nddes 25) ww Part B (600 2) v om0 oS
2®I0me.

Part A - 9005® geey BERT eoddh cofmd vged “X” 888 eacnen mosim.
23 BERTWO D& eEen w0 S BERTT wEm AR eNEIed.

Part B - 3 om0 (04) o®enss 88507 tse3cssim.

8B®ers BE ENNVS ©ewD GEIY WIBN BE OD.

Bo®® OO C® R OO HHHH® @d.

Planck’s constant h  =6.63x10%Js
Velocity of light C =3 x10°m ™
Avogadro constant L =6.023 x 10” mol™
1 atmosphere =760 torr = 10° Nm?
Gasconstant R =8.314 JK* mol®
In. = 2.303 logy,



PART - A

ANSWER ALL QUESTIONS /8ug® gdtn ocem SBg8aot oomess.

What is the SI unit of specific Volume? 8880 e3@® e Sl Sow e@=d) &?

1) m’ kg 2) cm’ 3)Lm? 4)Lm?® 5) mL

At273 K, 20 L of Argon gas was pressurized to 3 Pa. How pressurized would that gas be if it only
took-up 10 L of space at 273 K?

273 K cotnsioede mos O)® 3 Pa 80ans edes € @00 20 o ol ©H =8 &
cEmEoed & ;mws MHwed =38® OO 10 & B3890 Ernwn B8mn Dxed

1) 10 Pa 2) 6Pa 3)20 Pa
4)5Pa 5) cannot be calculated using above data

Pressure of a gas in a container can be measured by, ) @ene@e (container) 80mc B&w
aeend

a) Barometer Q:eci@0dm b) U-Tube manometer U- &@ ®esidoon

¢) Gas burette &)1 REOID
1) aonly 2) bonly 3) conly 4) a&bonly 5) b&conly

Heat required to raise the temperature of one mole of a substance by one degree is referred as,
£Ozsww @R Sow £O3 SONNE O8 CEWBOD G O &N-O00 OGS M SOEND
Deed

1) Specific heat / 8&&a necd 2) molar heat capacity e®i@m mie dmd

3) water equivalent / ©®gBom® 4) density /@600

5) Specific gravity/ 8&&8d eadown

Standard heat of formation for COyy, COy, and HyOy are -393.5, -110.5 and -241.8 kJ mol™
respectively. The standard enthalpy change (in kJ) for the following reaction is,

COyy, CO , )0, O@ 080n con men B8g8edRs -393.5,-110.5 oo -241.8 kI mol”
o8 con 9B sem OFmcd edan kI 058 dxed

COyg tHayy— CO + HyOf,
1 41.2 2)-41.2 3)524.1 4) -262.5 5)-524.1

Which of the following are endothermic reactions? e s 680G me gherien 8 c?
) Decomposition of H,0, / H,0, Bed&e
(1) Combustion of ethane / Setiel eomee
()  Dehydration of ethanol to ethane / ®mesid deslsl 280 Sseewm

The correct answer is/are, £

1) OnlylI 2) only I 3)Only I 4) only (I) and (IT) 5) only (I) and (III)
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What is the incorrect statement regarding electromagnetic radiation?
Seges’ O8m S50 BRSNS EOE mmmn s e?

1) Itis transmitted through space /8©) gbminn ®0H) oBegdenn 8.

2) It consists of seven colours / §&) Bbe moBsl @& .

3) It has particle properties/&®) g-@@® QPG 6D .

4) It has wave properties/S&) 0-0@®r @#M® 085 ©.

5) X-rays are part of electromagnetic radiation./X ®oen Seps) §8Rm O Bb®w @d.

Information that can be obtained from an IR spectrum of a molecule is corresponding to,
oo IR DLgmOBens e ©n o cum Dsesd

1) Conjugated double bonds in it /68 g&eQ ©-gcen €850 dsb® 8@&)@8

2) Mass of the molecule/egned® nside BERED

3) Weight of the largest fragment of the molecule

aeneds arees OWER DPidwed Gwetn SERED

4) Number of different carbons in it/©8 & D& TTR DS SODME @enm SEVED
5) Presence of different functional groups in it/®8® a®ds 888 Homd =i BSERcd

Listed below are three types of intermolecular forces.

onm D) aines asund g 9@ Lo ol
A. van der Waal forces/isieang e
B. intermolecular dipole-dipole interactions/gsint gy £0RW@-0RW® gsimd §w
C. Hydrogen bonds/&@ss asiie

Acetaldehyde (CH3;CHO) molecules exhibit/gi80:@0e®8 (CH;CHO) &y gebosn moged

1) Aonly 2) Bonly 3) AandBonly 4) AandConly 5) A,BandC

Select the wrong statement regarding substituents of benzene ring.
eRsiBs DEWO medx § D ofasitens D08 men emidsis.
1}  —NO, group strongly activates the benzene ring
-NO, e csiHs den omed oo o,
2)  Methyl group weakly activates the benzene ring
cO5E MPNe eSHS Der eAED 6B WO,
3)  —NH, is an ortho, para directing group / —-NH, mgide Bem),erd) em@mon d.
4)  —Clis an ortho, para directing group /-Cl i Bem,etd) em@Pmdn .
5)  —ClI group weakly deactivates the benzene ring
—Cl meide edsisioes eed 8o wod.

Epoxides are best described as, Sec)iodd i sl® Soo e e,

1) Three membered ethers / @)% @8 &6 O®ewS.

2)  Three membered cyclic ethers/ g @8 Cobd Ders OGewS.

3)  Three membered cyclic esters/me’ @@)8w OS00 DELE DWE®S.

4)  Cyclic ethers having two oxygen atoms /@585 eo@gy 2 © 6 Sobd deus dxens.
5)  Ethers with three cyclic systems/ &g g o& Sob D6wens.
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Reagents that can be used to convert an -OH group in alcohol which is a poor leaving group to a
better leaving group are,

aicemeaede -OH e cde 90550ed meind. ox o8 ecwe eosded meidoes
200 o8 53890 eme) ®n o EHDOD WO,

A. p-tosyl chloride p- edleB@ Weaiods)

B. HBr

C. PCl;

D. PCls
3] A and B only 2) A and C only 3) A,B and D only
4) A ,Cand D only ' 5) AHA,B,Cand D

What is the oxidation state of the non metal in K,0,?
K,0;, 8 egio code YJeedned D5Boomm ocisdn Baecd

H 0 2)-2 3) +1 4)-1 5)-2

Which of the following statement istrue for the solubility of Group 2 compound?
ec0s WEiNed YEEOBOR CO3MD HERSNews smm OVsH DRSS SOE Oxed

1) Ca(OH), is insoluble in water./ Ca(OH),8@ed ge®s .
2) Mg(OH), is insoluble in water. /Mg(OH), 8Seed ae®s .
3) BaSO; is soluble in water./ BaSO; e5@acs €0 c.

4) CaSO, is insoluble in water./ CaSO,&@ed geds .

5) BaSO, is soluble in water./ BaSO, 8eged £83 .

Which of the following statement is NOT true for the allotropes of carbon?
DRSOR YOS PO CERFews ooy Busld guds MIOE HuESe daed

1) Carbon has four different allotropes. 2R&DE AHOBD MWO HDOT G,
2) Graphite has sp” hybridized carbon atoms. 88680 sp’ @EBnOMG § DS SO0y &u.
3) Diamond has strong covalent bonds between carbon atoms.
ECOsi60E ®Rs 0@y aud GEHDE 6mens DSDS &Le. -
4) Fullerene is the Cg allotrope. m@3s5 g Cq 600D eemond.
5) Graphite has weak attractions between adjacent sheets.
5080 mRe S00 gmo eHDe MEbes AR .

What is the catalyst used for the production of sulphur trioxide (SO;) gas from sulphur dioxide
(S0;) gas and oxygen gas?

0EmML Bewwnd@d (SO,) OEd o AEESs OWD MIIcens BEMY Yewsedd (SO,) OXEd
He=ee® & dm wom cHedonn Osecd

Conc. HzSO4 2) A1203 3) V205 4) Pt 5) Pb02



17. The electron configuration of a 3d-element is given below. Identify this element.
3d- ened Yeedsrd gemedin Dommn omm £ed. PR FYEOB® HEH .

3d 4s
mi o [T [N
1)Cr 2) V 3) Ni 4) Cu 5) Fe
18. Which oneof the following statements istrue for 3d-elements?

3d-exed ge 05 alasiens oums Oxed com LSS guds pos €2

1) 3d-elements are good insulators. 3d- emmed eeds gm @, 830D @8,

2) All 3d-elements are metals. BeO® 3d- ewned Yeeds e@i® ed.
3) Density decreases from Scto Cu. Sc 80 Cu ezo) aosdwe f 8.
4) Ionic radii increases from Scto Zn. Sc 80 Zn es®) audw gow OE 68,

5) All 3d-elements have fixed oxidation states.
B8 3d-exixed eedsde 5o RTEDOL DO cO5.

19. Which one of the following processes does not produce hydrogen gas?
oo oBfo guds olgusl D) Sdeesnn DoY) emERSes

1) Haber process./ es2b Swogm

2) Bosch process/ e@i8 9@
3) Reaction of Zn metal with dilute HCI acid./Zn egiow «®w wuwm HCl adged SID )]

4) Cracking of petroleum/ eceipw® JE® .
5) Electrolysing a dilute solution of NaOH/ ¢z NaOH g@gnces Sexe’ 98edemn 530

20. What is the IUPAC name of [FeCl3(NH;),H,0] / [FeCl3(NH3),H,0] & IUPAC en®wm &ecd

1) aquadiamminetrichloroiron(IIT)/
2) aquadiamminetrichloroiron(Il)
3) diammineaquatrichloroiron(Il)
4) diammineaquatrichloroiron(III)
5) diammineaquatrichloroiron

21. Which one of the following compound is NOT an alloy?
oon oexie gpds 8 eginns eodsess,

1) Brass 8sfen

2) Steel &ess

3) Haematite &®069

4) Bronze e@isies

5) Cupronickel 8xee)Snd



22. What is the valence electron count of boron (B) in the following compound?
oo e@jedis of8im (B) oenined cgs geeredis s Oged

T

B.,
H/‘ l///H

H

1) 4 2)3 3)6 4) 8 5)7

23. “In the final step of water purification a disinfectant is added to kill any remaining bacteria”. Which of
the following is mnot a form of chlorine which can be added asa disinfectant?
see 808 B3e® (purificat) goesl Bwded & OGO 9530 =B BuSIBw Faw o £I8®
ocm deds ewmed (disinfectant) Owmey D08, oo Peeids GD-E) oHd O WO Bedles
MRWEE RO WD eeNed £?

1) Cl; gas 2) [Ca(OCl),] 3) HOCI 4) NaOCl 5) CCly
24. Which of the following is a synthetic polymer? eme @805 synthetic polymer @8 e?

1) Protein / egios

2) Polysaccharide / ee)@eteodD

3 Natural rubber/ Som8e ot

4) Phenol-formaldehyde resin/ Resig-emio@dads sodesw
5) All of the above/ g@m Bwnde

25.  Which of the following statements is incorfect regarding spices? /
QORE (spices) oB¥SNens cwm BOO gmKeEs OIOF 8 e?

1) Spices contain both volatile and non-volatile components.
DOVNOE DESoEe (volatile) B @i o OD)SBWOLE B em®S Hoedw g8 8.
2) The volatiles of spices are food flavoring agents.
OEBDOG e ard SO GO OBMIOD el 68,
3) Elemicn is major flavoring component in clove.
Elemicn ©g 20@eid 5@ g8 o OOmOn Geedme 6o,
4) Cardomom gives aromatic fragrance.
oo@)@ (Cardomom) erediedn aoes oed.
5) Essential oils are obtained by steam distillation of plant materials.
OB 03 IR PEOao (steam) BOe®sd gundws ewg (Essential oils) g@mo .



Part B — B ez
ANSWER FOUR (04) QUESTIONS ONLY
e enomd (04) ot B8Ea0t ooreim,

01. a)  Manufacture of sulphuric acid is one of the largest chemical process in the world.
0Ghuds g8pr Sdoean H0® egined SwEHD Candn o5 Sneded HOgws 8.

i)  What are the three main stages of Contact process?
Bt p@® (Contact process) & san® gdEd) no @) £? (06 marks)

ii) Explain each stage of Contact process with relevant balanced equations.
e®® 080 9D geE NEY CMKSD EFnoM PGS Blwo wosis. (24 marks)

iii) What is the catalyst used in the Lead Chamber process of maﬁufacturing sulphuric acid?
Lead Chamber Hwoe 088 «80xds agcw SHdoemne BFeBE eme) ©So
coegime Q@ &7 (10 marks)

b) Metals from d block form coordination compounds with various ligands.
d e0xed Yeeds 80 meid 0P Gemm @BbhEn oed.

i) Define the term Coordination Number of a metal.
eEInmD GOn Gwn 05 ISR S5HODRG OB, | (10 marks)

ii) What is the coordination number of iron in [Fe(CN)s]*

[Fe(CN)* 6 onddg oowm gome qo &2 (05 marks)
iii) What is the [IUPAC name of the complex [Fe(CN)4]* (10 marks)
[Fe(CN),]> & IUPAC sv@w noes &? '

iv) Draw the structure of [Fe(CN)s]*" and name its geometry, (10 marks)

[Fe(CN)s]* & onmes aie, 56 oo oo eess.

c) Ammonia is a colourless gas soluble in water./ ge®i5m Seed Ewds gOHEN OGO,
i) Draw a dot and cross diagram for ammonia molecule.

. ge®ifo) g ocHm 6 P80 odne gEoe. (05 marks)
if)  Give two ways to detect ammonia gas.
ge®isio) O)Rd oo 6 PO ccwms eese. (10 marks)

iii) Give a balanced chemical reaction for the burning of ammonia gas in oxygen in the
absence of a catalyst. / g1e®I80) DO FEPBSS WO 60 cHeEonws &M
coan Ded & niy oS oBmoOsn eesis. (10 marks)

02. a) Explain the following statements./ ®mo & g8 omee ooess.
i)  Grignard reagents cannot be prepared in the presence of water.
S8 EBmon SEG Y GIED M.
ii)  Methylamine is readily soluble in diethyl ether.
e@8E giPs, DROHS Lod pE cHEEds £BG ©8.
(20 marks)
7



003Y

b)  Giving reasons, state which is more basicbenzamide or aniline.
0D @xEEn Ogles) cASHOBD ¢ GISHRS & wFfn ey OB BmesH.

’ NH,
S
benzamide aniline
eRSERBE s 1A5TCE] (20 marks)
¢) . Give suitable reagents (A-E) and reaction conditions to carry out the following single

step reactions.

ocom § gt 08 8uded gbfm ocm A 80 E euo) gen ofmonm o o858
D50 acme) Dok,

e A @‘32“5
” ©/Nzcr B @Bf

||| C2H5"CEN Csz'CHz‘NHZ
D

. OH E}cu
E Q

V.. CH3CH,OH CH,CH

(30 marks)
d) Predict the major products (F — J) in the following reactions.

cow § qif obfwoe (F80J) cufo) o8 oo aif oo g sedimdse noss.

_ @Mgsr CH5CHO
L F
NH, | -
i ©/ NaNO, G
HCI, 0-5°C

C I'O3

iii.  CHyCHyCH,OH

3uiaLHg H,S0, H
_ O Zn/Hg
v CH3_C_@ HCI !
v. CHsC—Cl CaHisH,

(30 marks)



03. a) i) State Gay-Lussac’s Law? & gowded Sul@wm @osie.

ii) A woman checked the pressure of her bicycle tyre and found that pressure was 40 Psi at 30°C
temperature. Assuming the volume of the bicycle tyre remain unchanged, Calculate the
pressure of the bicycle tyresin Pa at35°C 14.7 Psi= 1x10’ Pa
oSS 30°C cdonioed & aB8nEd dwudwn BBmw 40 Psi 20 ®w osen 8. o9
owoed cESon 35 °C X0 gme G0 c=Sind woe B0xn AEHE ODnded
ad0® emedasd cOBHHRE conEENens) @IHGE DO,

(30 marks)
b) i) The surface temperature and the pressure of Neptune is -210 °C & 50 bar
respectively. If the molar mass of the atmosphere at the surface is 30.5 g mol™,
Calculate the density of Neptune atmosphere?(lbar = 1x10° Pa, 0 °C = 273 K)
eadgs meEed (surface) Mwewign cdsdw @ B8O 8eds -210 °C
o® 50 bar. 8® weed Oewiew POEED SwSAn 30.5 g mol! ®H8 eSS
8 Oneniged TG GENWH BOS.

(30 marks)

c) i)  Whatis meant by a Postulate? (Postulate) espate (e=)@33gedd) v nes e?
ii)  How is it different from the Theorem? &€meSmees (Theorem) & cew@Enes
(Postulate) e®sd oefesl emed e?
iii)  State the Graham’s Law? @t=® Sooe fusis.
iv)  Calculate the root mean square velocity of an O, molecule at 100 K?
O, a80n Do PIBHNE e CETHE GFNG WOS,

Molecular weight of O,=31.998 gmol’, R =8.314J mol'K"
(40 marks)

04. a) Write down the oxidation and reduction half reactions and obtain the balanced redox

reaction for the following. @uBndm o EE®0MED ge)g gbd gudn b o
BIN0ers Ceds R O0IKSH HBmOMmeG BB Dned & Fosies.

Fe’*(aq) + Cr,027(aq) — Fe3*(aq) + Cr**(aq) — in acidic medium

i) Define gbd ewoeis.

(I) SEP (standard electrode potential) (o8@® gersedind Bomoks)
(IT) Resistance @Bedine

ii) Write down the expression for conductance in terms of the area, length and
conductivity using the standard symbols and, the SI units of conductivity.
SI Sow 90 ger osSmcopmded, dHHdE®, E® FoE 6B Gey ®Bmens

OSHEHEO GeE OPOE Bursse. '
(20 marks)
b) i) Define Metal Corrosion. egieo aems gbd cuoss.

ii) Write down the basic reactions involved when iron rusts; identify the reactions as



oxidation or reduction.

ond O ANED gor YD 5D Bosim. &8 DSEDOWND 6] DEBHOBNEO
e oo oes .

(20 marks)

¢) 1) Define a catalyst, and identify two special features expected from a catalyst.

cegin ELoDar emd, culegtnny dQemetIsy 8o wid Jeds Er@Ens ocmes
sesim.

ii) Give an example of a heterogeneous catalyst.
I=Rs)Be colegdonms Bem CEmOmEEs e,

(20 marks)

d) i) Name three factors that affect the rate of a reaction.
06800 dvn ewed PEE OD PIES QLS.

ii) Write down the rate expressioﬁ for an elementary reaction of the form
2A+B--->C ataconstant temperature and determine the overall order of the reaction.

2A+B-—->C gb5wod aoe Sam o¥nose fusss. Soon cINTOedE e
£58wed sag SHIG DO,

iif) Write down the corresponding logarithmic form of Arrhennius equation
NESHEE cBwodied @ EBOE Guss.
-Eq
k =Ae®r  Giventhek=15x 10® min"', E, = 53.6 kJ mol’, T = 27 °C,
R =8.314 I mol” K, calculate the value of A/ A & goo @HHG DO,

(40 marks)

05. a) A redox titration was carried out to determine the concentration of X2+ (20.0 mL)
with Y (0.01 M) using a suitable redox indicator and the end point obtained was

30.0 mL.
X** (20.0 mL) gogmed msfens eed® oem & Y (0.01 M) oo BEBwO-
RBHOIm GHRILHG oM @ GHo 88 gy @mesm 30.0mL So.
X*(aq) +Y* (aq) — X" (aq) +Y (ag)
(10 marks)

i) (a) Write the half equations and balanced chemical equation

(0) oo oBFWOD gor abd 88 Bw SOES nEw EBLOTB Fusse.

(B) Name the oxidizing agent and the reducing agent in the above titration.

B) o8 PBmone &) PSEDIODD OB DO,

ii) State one possible random error that might have occurred during the above titrationand
suggest a way to overcome this error.
0D oot Bedn o SO eMds eciert oems’ DO OB SOE WO
@S0 By GHORHG BE @ HOPPG BCHs DO,

(10 marks)
10



ii) Briefly explain how the colour change of a redox indicator takes place at the end

point. RSBWOW-VBBDOT cLOEBED gl EERBEEE Bede DL JebWL®
emOers; GIEER WOS. '

(10 marks)
iii) Calculate the concentration of X**in the sample. (Show clearly all the steps in
calculation).
X2+g)8@a@c5 OIBEIND @D WOSsD. (BrOR BrROO SIMETD eosidsim.)
(15 marks)

b) Briefly explain the following. @& oc®s woE emdens oieig@ wose.

1. When phenolphthalein was used as the indicator for a titration between 0.01
M ammonium hydroxide (25.0 mL) with 0.01 M HCI, a colour change was
not observed.

0.01 M ee®ised abesiadd (25.0 mL) 0.01 M HCI cowe ga@esed &
ehonn 6 MemidruRs WSt wgdd Bbgn Bebrmns £imOrD MDD

.
il. To a solution having Ag" and CI” ions, when little amount of HCI was addeda
precipitate was formed. HCI pomess gon o® coenes Ag o Cl°
600 £DMEDD Y BE IO gdegsns oIEM. (25
marks)
c) Copy the structures given below in your answer script and circle the chromophore

which will give the highest An.x absorption in its UV-vis spectrum.
=oo & gid O5m ol opend Boed wmoers, e o0 &S8ge-caes UV-vis
OLINOBEE PHE® Amax GOEGIBIG 0™ egsm BLHRO (chromophore) ©8® @O

eSS,
X OH | N
= N Zad

CH,

d) Give two differences you observe in the 'HNMR spectra of the two compounds X and

Y given below. X & Y ocewi®o ecend "HNMR  ob@oges & 80 58zesw
WO eDNST s eudsie.

G
CH3-CH,-OH CH3—(IJ—OH
CH;
X Y

e) Mass spectrum of 1-propanol (CH3CH,CH,OH) gives a peak at m/e 43. Draw the
structure of the fragment responsible for this peak showing fragmentation pattern.

l-propanol (CH;CH,CH,0H) & dwsin dbemd@ed m/e 43 & ngos c¢uo0 guo.
®0 ge)g oo Onm ADme aGEs o0 ©IERD cEnde S HUOED B LIOsiM.
(30 marks)

11



06.

b).

c)

d)

What is meant by the term “copolymer”? “copolymer” weges® gbdn 8600 wose.
(10 marks)

Styrene-butadiene rubber (SBR) is an important synthetic rubber, and is a copolymer

made out from about 25% styrene and 75% 1,3-butadiene. Draw the 2-dimensional
representation of SBR.

S0wdes-uOBdLes (Styrene-butadiene) SBR oL oy 9o DigosS @id® OB
Bbmes & oo 80 Sords 25% o om 1,3- JOaBSs 75% P Owpeds
Snemn mom @€ copolymer &=B. SBR & Onme 850150 e £nosie.

(15 marks)

“Starch is the major storage form of D-glucose in plants, which consists of two fractions”
“BEn 0 DL QLI 6EE GEEIS G O B O GEOEE. OB S
emos 2 8 gy 8.

i) Name the above two fractions and state their linkages between D-glucose units separately.

oM O eMid e o8 O dMed D- dgenid cmod qud «Hbe oBDSNMSS
e Om® BL) eTOS.

ii)  Draw the structures of each fractions you have mentioned in part (¢) (i) above and label the
linkages. @@ (¢) (i) & @2 W g O o LSO DPuws gig, JO gud aif
£8050ORS OF DRHOER oSO,

(30 marks)

Natural sugar is linked with a number of health problems. Therefore alternative

artificial sweeteners have been developed.

Somdn B85 eoids EGiy eREHPERD 6B S Dude pRedens eE® WaH®
88 SeeBn Guo.

i) Explain the reason for above statement. @0 SIGHED iy SDED WOSH.
ii) Name two categories of artificial sweeteners. maB® Coemom (artificial sweeteners) @
20 DN o cemms ad wosies.
iii) Draw the structure of Saccharin. eww3e5 (Saccharin) &g dz®mw i, &BOSS.
(25 marks)

“Ascorbic acid (vitamin C) is a common antioxidant used in the food industry”.
“ grelewided @8 (vitamin C) ®g o0 bASmedt SO @idm O antioxidant
Onis.”

i) What are antioxidants? s6®=8mdem (Antioxidant )Omes &) @ €7

ii) Explain the use of ascorbic acid in cut fresh fruits? &8® egudt wiBe®€ ascorbic acid
O WTn SIEER DOSH,

(20 marks)

HBE grdSH.
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ufLFFniSHEEHBETH  DIN6DISHSHE0H 6T

allemsaner @m uvGHsmen Gamemig . UGH A (25 u.Bs.el) HEID
uGH B (06 iemwliysSEL (HmYEH6T)

u.Bs.6l elomssaing VssFfiwra oloLmw GCziba almLgsTefsd
elenLuler Guwed yeitemg “X” SimLwremOBs

elenL Quiraiihe @EIinG Guohu L LeiTerng @1_lnngeir
BHHHDOSBTETETILIL TS

ugH B - 04 elemabsensg wWrSHn elmLwelsss

CROIUGSSILLTS Heflenl LUToumeT JigILSHSHILLBeiteng).
aBHHTmeCLS  utaemen  SelitssluL CaiiBl  (Sieubenn  ufi e
e USHH DG GCeueliGul eneubsa|D)

Planck’s constanth = 6.63x10>* Js
Velocity of light C 3x10°m s
Avogadro constant L 6.023 x 10* mol™
1 atmosphere 760 torr = 10° Nm™
Gas constant R = 8.314 JK ' mol™
In, = 2.303 logye



ANSWER ALL QUESTIONS
6160607 el BEEHHSID efenl WellsaEs

PART-A ugd - A

. What is the SI unit of specific Volume?
5{1}&56&16)]61T61ﬂ661 (spemﬁc volume) SI a0 um@"
1) m® kg! 2) cm® 3)L m? 4)Lm? 5) mL

. At273 K, 20 L of Argon gas was pressurized to 3 Pa. How pressurized would that gas
beif it only took up 10 L of space at 273 K?

273K @6d 20 L aumenr auryy 3 Pa @ne owssturLgs. 273 K @ ORI
10 L @ smp oimLb@omnuls, Sig seiaere) SIPESBLIVL 19 HEELD?

1) 10 Pa - 2)6Pa 3) 20 Pa  4)5Pa

5) cannot be calculated using above data
GLoBSIiULL HIeEmenl LWsLGSSES Sallbs (L.

. Pressure of a gas in a container can be measured by,
A0 OCaressvaigsion eumusllsh SPHBID THMaS QBTEIH SieTal L eomb?

a) Barometer b) U-Tube manometer c) Gas burette
unyLomel U - gipmis w@emmipmssi SUTL] o616
1) aonly 2) b only 3)conly 4)a&bonly 5)bé&conly
1) a B )b 3)cwGd 4)a&biol B 5)b & cwl o

Heat required to raise the temperature of one mole of a substance by one degree is
referred as,

QM  (psd  USTIHSEHE  Caliuplemeomw @ waflullams o wWissasnes
Copmaunmen GeulILihm®d GULILG),

1) Specific heat 2) molar heat capacity 3) water equivalent
4) density 5) specific gravity

1) s GsuliLib 2) oapeoir Gleuliud QEmsitenarey 3) BiFsFaig

4) SILiga) 5) sl

Standard heat of formation for COxg), CO(qy and H,O(y are -393.5, -110.5 and -241.8

kJ mol respectively. The standard enthalpy change (in kJ) for the following reaction

is,

COx(g), CO(g) wimid H20(g) Qeit Copmehimed Geulimiset (wemm@u -395.5, -110.5
wpgd  -241.8 kJ mol! UG, Usiaupd SressHen  BHluw  Geuliuesiensmns
wipp (kI @sv) e,

COyg +Hyy — COg + HyO

1) 41.2 2)-41.2 3) 524.1 4) -262.5 5)-524.1



6. Which of the following are endothermic reactions?
UlelTeumeueneuiGmIeT 616me HEGOIILIG HTHEBISET?

M Decomposition of H,0, H,0, @st Wfipsulomnas
(II)  Combustion of ethane s1CH a6l Haeud
(II)  Dehydration of ethanol to ethane a1 Cennmellett Ky EMMeNeNHHS!
615601
The correct answer is/are, Fflwren  aflenL./ellenL. el

[) Onlyl 2)only Il 3)OnlyIll  4) only (I) and (IT)  5) only (I) and (III)
D Twigo 2)Twienw 3)Mw o 4) O&AD)w o 5) 1) & (II) w_ @b

7. What is the incorrect statement regarding electromagnetic radiation?
WleiIEMbSHS SHIILY UBBIW sBmsseisd SHaumreaig gl ?
1)  Itis transmitted through space ~ 2) It consists of seven colours
3) It has particle properties 4) It has wave properties
5)  X-rays are part of electromagnetic radiation

1) @& Oaellgrres sLHGSUUGD  2) @& gw Binktsmers Cerami g
3) Ba& simiemsd SemoumLLg  4) @s DiemeVsH SO L WG]
5) X- sglissl 06@@nhsHs sHM Ll LgHaamg@id

8. Information that can be obtained from an IR spectrum of a molecule is corresponding

to,
@ apeoddmmlst IR pipworemsoulelmhas  GUBLULSSgUl  SHHAIGOH6N  sTHEDIL 66T
QaruiysnL_wig? :

1)  Conjugated double bonds in it

2)  Mass of the molecule

3)  Weight of the largest fragment of the molecule
4)  Number of different carbons in it

5)  Presence of different functional groups in it

) @dlevsiten @emewt G emi Ll Lenemitit j&msir

2)  apevbamBmis SHlaniley

3) apsuddmmlsht Wsl Gufiw sie e SHemiey

4)  @Flausiten Gaumiul L smUsiSele sTenenilsame

5)  @gled sreiu@GL Capiul L QemMOBUT..GHE Snl L Kissl

9. Listed below are three types of intermolecular forces.
&6 Ul PWIBLGSSIILILBETETENe AP CIMEWITE GOl APeobEanbml cMengosit
A. van der Waal forces AUhHT QITeNd allend el
B. intermolecular dipole-dipole interactions
(ApevdbamBml Sl BHUPDeNey - EMHUPIE] el ol f a6l
C. Hydrogen bonds & TFe  LIememti L6l

Acetaldehyde (CH3CHO) molecules exhibit
sevgemal. (CH3CHO) apsvdbanmisst GoueliiLiGoglioug

1) Aonly 2) Bonly 3) A&Bonly 4) A&Conly 5) A,B&C
1) Awc@o 2) Bur@bd 3) A&BulGn 4) A&Cur@d 5) A,B&C



10. Select the wrong statement regarding substituents of benzene ring.
Cushider suemsnigHBHleh LIFHUIGHsT QHTLILTEN Heummen FnBpllenensd O&ifle

1)  -NO; group strongly activates the benzene ring '
-NO; sl LIb QuUesiFsi cuenEMUIGHMS UENDOWITES  eJauBLBHEHID
2)  Methyl group weakly activates the benzene ring
Cgullsd salLid QUsFs susmeNIGHend CLoGTEMLOWITS  JeuBUBSHSID
3) —NH; is an ortho, para directing group
-NH; @@ ortho, para snfsn B &L 1b
4)  —Clis an ortho, para directing group
-Cl @ ortho, para snfam_ B &l LD
5)  —ClI group weakly deactivates the benzene ring
-Cl sl LD QueiidFeln cuemeMUBHMS CLOGHENIOWITS  6JEUEVBMBMILD

11. Epoxides are best described as,
guTdma. Beamen WsF Apliurs eNuflius,

1)  Three membered ethers

Apeiim 2 milIEensnd GETemiL. FHTSH6iT
2)  Three membered cyclic ethers

APEimI 2 MBS OBTewiL FHEI FHiH6IT
3)  Three membered cyclic esters

(el 2 M BHeneNS OSTeRIL. FHEY 615 HHT BT
4)  Cyclic ethers having two oxygen atoms

O LI SigNEEmend QETaHL. FHE] FHITH6I
5)  Ethers with three cyclic systems

(PEiM) FH&E] SIMOULIGEMETS QBT FaHiTH6IT

12. Reagents that can be used to convert an -OH group in alcohol which is a poor leaving
group to a better leaving group are, :
SIBBECHTEI0 2 _silen aflevsB Heienn @ophsd -OH gl sdhemen alevsBboHsienio
GalgU! Snl LLOTH OTHBHISIGHGL LWeLUBGHSSI gL HTHEISHET  HLEET,

A. p-tosyl chloride B. HBr C. PCl;4 D. PCls

1) A andB only 2) A and C only 3) A and D only

4) CandD only 5) AllA,Band C

1) A&B @ 2) A & C wi @ 3) A& D w @G )
4) C&Dwl @ 5) AllA,Band C

13. What is the oxidation state of the non metal in K,0,?
Ky0, Bsvisiten oisvaniGeonssalsit e AGwmm Blewev ereien?

1) 0 2) -2 3) +1 4y -1 5) -2
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14. Which of the following statement is frue for the solubility of Group 2 compound?
Gl 2 @mems  Caihs  Cotemsuulen SMIHMeiT QT iLTen edrex(mLd
SaBmibseied o _ewieniowimems?

1) Ca(OH), is insoluble in water
Ca(OH); pfisd sy

2) Mg(OH), is insoluble in water.
Mg(OH), Biflsb  samywirg

3) BaSO; is soluble in water.
BaSO; pfled asenguy

4) CaSO; is insoluble in water.
CaSOy4 Bfled sewywrg

5) BaSO; is soluble in water.
BaSO4 pifisd sy

15. Which of the following statement is NOT true for the allotropes of carbon?
EBITLI6HT 658 UmGeubmieniog, FHifl s Q& T FuTe L6 e (mid FnbmIseme0
2_TENLOWIBmE)?

1) Carbon has four different allotropes
BIUsH 4 LBGaubmIeniog &l sensnd Cs e g
2) Graphite has sp” hybridized carbon atoms
SlremuL sp2 SBEVLIL| BT  SIgmidhSHemeTe AL CRIES
3) Diamond has strong covalent bonds between carbon atoms
EMEULD DIG65 ST . SIgIsSEha:alnL G 66Vl emLOWIT 6B (W SGIN
LD e iL|sener s OlameuiiBeieng
4) Fullerene is the Cgq allotrope
yomflsit Ceo LpGoupmismning Ifly eyeib
5) Graphite has weak attractions between adjacent sheets
&l Heng) SIBSSBSSMIOWD  LDL BEmHEE, BemLulsd  Belbs
LlememrLIL | emerTés Qe Beirena)

16. What is the catalyst used for the production of sulphur trioxide (503) gas from sulphur
dioxide (SO,) gas and oxygen gas?
Feom  FOJTenal  eumuy BEID  QUASFH eurweledmba  Feout QT emat
QUTWLEHE 2 _BUbhdl Gl LWSIUED omba) s1g1?

1) Conc. H,SO;  2) AlLO; 3) V,0s 4) Pt 5) PbO, |
17. The electron configuration of a 3d-element is given below. Identify this element.

96 3d -  apessSsi Bevdglre  Blemsowemiorit | B6Y  sILu Bsiteng.  Gib
PEVBHMS @) IETENS

3d 4s |
an [(HFATHTR
1) Cr 2) Vv 3)Ni 4)Cu 5) Fe




18. Which one of the following statements is true for 3d-elements?
3d - apeosmiset LB Meieubld FnbmiseRsd 2 aHeDOWTeN Fabmi 6Tg?

1) 3d-elements are good insulators

3d - apeosmIssT Bt BLGHEEET
2) All 3d-elements are metals

6060 3d - ceVEEIBEHD 2 BeuTEmIEeT DEID
3) Density decreases from Sc to Cu '

Sc @ellmhal Cu sueny SILTHE Gmmaamas
4) lonic radii increase from Sc to Zn

Sc @edmbal Zn suehy Sy g salsma
5) All 3d-elements have fixed oxidation states

st6veum 3d - epeuEREIBEHD Bemsowiren @l AGUBD Bansosmend QaTeai@eienes

19. Which one of the following processes does not produce hydrogen gas?
Ueeu@d Qewisiigpsnmaatley eig emaraen sumwelsmen pildbasms?
1) Haber process

apruflet GQFwisbi(Lpenm
2) Bosch process
GuTerdEF QFWsHI(LpenD
3) Reaction of Zn metal with dilute HCI acid
mgrar HCl suleosgiemmenr Zn o Geonssser &Hrdobsb
4) Cracking of petroleum
GUBGBTel Gaigin |
5) Electrolysing a dilute solution of NaOH
NaOH @ei1 gpsmen smysedsn flaiLigi

20. What is the IUPAC name of [FeCl3(NH;),H,0]
[FeCl3(NH3),H,0] @er IUPAC Quuui steten?
1) aquadiamminetrichloroiron(III)
2) aquadiamminetrichloroiron(II)
3) diammineaquatrichloroiron(II)
4) diammineaquatrichloroiron(III)
5) diammineaquatrichloroiron

21. Which one of the following compound is NOT an alloy?
Aetieupd Caiemeumseied 61 @B SeolBeomsld ieim?
1) Brass 2) Steel 3) Haematite 4) Bronze 5) Cupronickel
1) dssmen 2) 2 GéEE  3) gl 4) QeussiEEID 5) GUBTTHHHD
22. What is the valence electron count of boron (B) in the following compound?
demeuepd Gaiemeuuisy Bumgellsir (B) suseusniey Geushsysn srewionisms eraien?
|
B.,,
H/‘ ////H
H

1) 4 - 2)3 3)6 4) 8 5) 7



23.

24.

25

“In the final step of water purification a disinfectant is added to kill any remaining
bacteria”. Which of the following is not a form of chlorine which can be added as a
disinfectant ?

I TR 7 % o OFwen_(psnpullss @migdiinguiso eTehIW6ITen  Lidblef i amends
QasTeOaISHBETs  @n Amw i CribalLGamE.”  Lsiaimeusmaibiso 310
bEBWTE CoTdasiiuL_Sangu @ Gsrfleafsir BUQAILD DIFVEOTHE! 61817

1) Cl, gas 2) [Ca(OClI),] 3) HOCI

4) NaOCl 5) CCly

Which of the following is a synthetic polymer?
Usiioumeusmaubniled era e CHTGUUEGTW usLGHUID ey @EHn?

1) Protein 2) Polysaccharide 3) Natural rubber
1) yrsw 2) UusLESSIL_[H 3) Bubems @put
4) Phenol-formaldehyde resin 5) all of the above

4) dGemmsd - GumDELIgEmEL. Giylsir 5) Gubanpilur er6060MD

. Which of the following statements is incorrect regarding spices?

Uencumeusnsupiled aurgemend; sgeflwimiamsi QHTLTUTET HeUBTET Fnfbml 61817

1) Spices contain both volatile and non-volatile components
UTFMaSh  Slyelunissl oLeluTssEamigul  OBHID AlUTETEs au Bmels
FEBISMENUID BT 6w B ai6Ten

2) The volatiles of spices are food flavoring agents
ansmeans gralunissien oyeluiredaniguw EnIH6T 2_6WI6Y BHHILOGHIELOL 196N
2 6iT6men

3) Elemicn is major flavoring component in clove
siellfldsen (Elemicn) sueng smisurelgyisiten LISTen BEIoswiGsmn Q@D

4) Cardomom gives aromatic fragrance
sreLmow (Cardomom) pmiwemsHmss HHBEBSHI

5) Essential oils are obtained by steam distillation of plant materials
SHITeU] eI EUTHL_ B eriletn CarSlrmeis STIFFagHaHe0 £LPEVLD
FMBHDISMGBeMIEST QBB smen



I. a)

b)

Part B— ANSWER FOUR (04) QUESTIONS ONLY
b6 (04) elambssEpse WLED el welisgs

Manufacture of sulphuric acid is one of the largest chemical processes in the
world.

ool flesller swriliy 2 edeusien s Quflug QysmTLeng
SWMflLEeTsy QeipIELD.

1) What are the three main stages of Contact process?
OEHThmas GFwsiwenpulss NrsTen 3 UpSsT sTensu?
(6 marks)
ii) Explain each stage of Contact process with relevant balanced equations.
CsTHamaF GFwsiTpemmullei @6UGeT(H LIl URLILD 2 flu
FOUUGHSULL L FOGTUTHHEHL 6 66T E,s.
+ (24 marks)

1if) What is the catalyst used in the Lead Chamber process of manufacturing
sulphuric acid?
goollwfesiien  swrfiulsy Fu  sienp  weomulsd LWl B S SULIBLD
oambd 6157
(10 marks)

Metals from d block form coordination compounds with various ligands.

d Osred o GeoonsraEst  LsHBaum) BememinlsEnLer Eansworuller
Coremeumemsn 2 6uiTt_Mé: @ aaimen.

i) Define the term Coordination Number of a metal.
0 2 Gooradhzld Qmamul 6Ieml D LISHHMET 61emILITISES.

(10 marks)
if) What is the coordination number of iron in [Fe(CN),4]*

[Fe(CN),]* @b @miblsn Qevsoul stemt wirg?

(5 marks)
iif) What is the IUPAC name of the complex [Fe(CN),]*

[Fe(CN),]* sigib lbsedsn TUPAC Qi wirg)?

(10 marks)
iv) Draw the structure of [Fe(CN)s]* and name its geometry.

[Fe(CN)6]4' @eht BLLwOUDL  aumIhEHl  CasBrsemls  augaIhmsLi
GuwfGs

(10 marks)
Ammonia is a colourless gas soluble in water.
21Greiwr Biled HMILEHIQU @@h BBOBHD QML Sy@LD.
1) Draw a dot and cross diagram for ammonia molecule.
SIGoTaluIn apsodanmIbETen LisiTed, LTy aImIeL  aIem)e.
(5 marks)



ii) Give two ways to detect ammonia gas.
SiBorafiwr sutujelenars Sepifosbara Gk afsmens HHe.

(10 marks)
iii) Give a balanced chemical reaction for the burning of ammonia gas in oxygen
in the absence of a catalyst.
oasEUBD Hemeuullsd U g snmen SiGorefiwm  sumuellsll S e e
FLOULBHSIW FLOGTIT DL & &(HS.
(10 marks)

a) Explain the following statements.
UsiisuBld enBuISensT a6 .
i)  Grignard reagents cannot be prepared in the presence of water.
b (peiiafeneoulsd &fisemmil. HroE@GEUTEHL ST HUIMTeBULL (PQUINEI.
ii)  Methylamine is readily soluble in diethyl ether.
GQogufled Sieniosir FisTHUTEY FHFl6L 2 L_amguirsd assmgu_l&,a'nlgu_@.

(20 marks)
b) Giving reasons, state which is more basic benzamide or aniline.

BITERTRIGT HbhHI, 61H Snigul GUSTIFMIOL. SIs0EVEHI Sietedla 6160 HHE.

9 NH,
C.
benzamide aniline

(20 marks)

c) Give suitable reagents and reaction conditions to carry out the following single
step reactions.

SILIULL @ UgsH Sibsmmer CoBOsmsisnd Gameuwer QuImSHHLOTEN
,&,rrasé]&smmmw FHTHS BILIHHMEOIBMETUD  HHb.

o —— o~
o O
ii.

C

ii.  C,Hg~C=N C,yHs—CH,—NH,
D

v OH Q—Cl
E @

V. CH4CH,OH A CH5CH

(30 marks)



d) Predict the major products (F — J) in the following reactions.

_ OMgBr CHsCHO
i.
NH NaNO
i, ©/ ats G
HCI, 0-5°C

Cr03

H,SO,
. e Zn/Hg
iv. CH3—C-G i
HCI
9 C,oHsNH
v. CH5C—-ClI 2572

(30 marks)
a) i)  State Gay-Lussac’s Law?

Gay - Lussac @6l el@enwis SHmH®.

i) A woman checked the pressure of her bicycle tyre and found that pressure
was 40 Psi at 30 C temperature. Assuming the volume of the bicycle tyre
remain unchanged, calculate the pressure of the bicycle tyres in Pa at 35°C
14.7 Psi = 1x10° Pa
B Ouew, sHag Hiessbsy suangulet  Hsoedsysiten SPpHBHMSBLI

' ufiGenglss  SiHs  iwssn  30°C @b 40 Psi oyus 2 _6iIeNEHIsH
omdpner.  gelFgssy  euamnguisst  Asbedei GHEUGNETSY  LOTMT&HI
BoLusiss smF 35°C @O B PEEHMBH &b Es. '
14.7Psi=1x 10’ Pa

. (30 marks)
b) The surface temperature and the pressure of Neptune is -210C & 50 bar
respectively. If the molar mass of the atmosphere at the surface is 30.5 g mol™.

Calculate the density of Neptune atmosphere?

(Ibar = 1x10° Pa, 0 °C = 273 K)

GiBluguisie  Gobuyiils  GeuliuEeney  WHEQIL  Si(LPESLD wpempBw  -210°C

oB@Ib 50 UMt e, CuBuTilevsien aIEMLDERIL s0dE 6 (PeOSIDBMIs Hemllay

30.5 gmol-1 syufeh, OmLiguiesr suefiosmsv SILTSHSHlend  &emilh @b,

(1 uni =1x 10° Pa, 0 °C = 273 K)

(30 marks)
c) i) What is meant by a Postulate?

G ‘aIBCsTET eleiLHMMTE aflenEigHeug wWrg?

ii) How is it different from the Theorem?

Bg ‘Capmmb’ aaueiGha CamuBaug esisurm?
iii) State the Graham’s Law?

&remp Geir el@ewis HHs.

iv) Calculate the root mean square velocity of an O, molecule at 100 K?

Molecular weight of 0,=31.998 g mol', R=8314Jmol' K

100K @ @ Or asvésmnisn Gouseuishs B pGmHEH BHemlliEs.

0, @it evdbembms Senlley =31.998 g mol’, R =8.314 J mol™! K*!

(40 marks)

10



4.

a)

b)

d)

Write down the oxidation and reduction half reactions and obtain the balanced
redox reaction for the following.

Ustisumeusmeupmib e, QLACWEBD, sMpHCsHD  Siemys SIHHBIBENET  61(LO)
FLLUGHHW STDHCHBBE S neuL] Glumis.

Fe’*(aq) + Cr,03"(aq) — Fe**(aq) + Cr3*(aq) — in acidic medium

1) Define (I) SEP (standard electrode potential)
(II) Resistance
i) suswyellevdbamemib &ms.
(D Plw.er (PBuwi WBesunyl SI(PGHHID)
D) memL

if) Write down the expression for conductance in terms of the area, length and
conductivity using the standard symbols and, the SI units of conductivity.
Buww  @EuiGssT  wbmib BLEHISIDEUEETEN @3 SISOESEM6TI
LUWSTUBSHS SLSHIADET  sTeiuSsi  GeusfiILm snL Uiy,  memb  wmmib
BLSSHIHBEH P UBHEBATND HHs.
(20 marks)
i) Define Metal Corrosion
2 Geurs HITLIgHeHemev UM 66V B ST ILIB SHGIcb.

i) Write down the basic reactions involved when iron rusts; identify the
reactions as oxidation or reduction.
2 Booras  gTIligS 56060 QS SQLLIHL & STbERISMET 611087,
) BT B HBISHENETT RLFACWMMID SIEVEVGEI HTDHH6D 61601
DL LT ETIIE (T 6351 .
(20 marks)

i) Define a catalyst, and identify two special features expected from a
catalyst.
OMEEGEEHTEN  EUEmT 6606 6uoiLh Shal; @B emsduls egiumssLILED
B¢ FBULDFRSBMET DIEHLWITEND SHTemim.

if) Give an example of a heterogeneous catalyst.
Lsbellew osbaldbsren o o _sTyemid HIHb.
(20 marks)

1) Name three factors that affect the rate of a reaction.,
B16s isHHmaI UTHEGD apsim) iy enlsament Ouwifpes.

ii) Write down the rate expression for an elementary reaction of the form
2A+ B ---->C ata constant temperature and determine the overall order
of the reaction.
Bleneowimen  GeuliuBsnsoulso 2A + B —> C SIEMID  SimOLLTgsTen e
SMQULDL S — STHEBSHDETE — HTHD olg  Gesueliium genen (DS,
PRDLDWITE HTHs auflnamus &Siomemsds.



iii)

iii)

Write down the corresponding logarithmic form of Arrhennius equation
—Eq
k = Ae RT ’
Given the k = 15 x 107 min™, E, = 53.6 kI mol”, T=27 °C, R = 8314
mol* K. :
Calculate the value of A.

SigGafied FaUTL GHET CUTHSSHIOTE L EME lgaIGHmS sIOSIS.

._.Ea

k = AerRT

k=15x 102 min", E, = 53.6 kJ mol’, T = 27°C, R = 8.314 ] mol K"
slengdy SIULILBeTengl. A ulell QUNIOTETSHMEE SH6widhEH 5.
‘ (40 marks)

A redox titration was carried out to determine the concentration of X>* (20.0
mL) with Y* (0.01 M) using a suitable redox indicator and the end point
obtained was 30.00 mL.
X @ett Gafersus Shotefiuspesrs, X (20.0 mL), Y (0.01 M)
o L6l @B OCUTGHSWIN SMPHCHBB  sTlguimen wwWsUGHS @O
SMpSHCHMBE HTEHL  ComOsmsianin’ L &l @&Halursd  Sleniwitul L
Aol ysitel 30.00 mL o5 Smhas.
X*(aq)+ Y (ag) — X" (aq)+Y (aq)

(o) Write the half equations and balanced chemical equation.

SIOJF  FLOUTHSHT OBMID FOULGHH W STFTURT FLOETUTHSHMENH

HHS.

(B) Name the oxidizing agent and the reducing agent in the above titration.
CumsriulL  Hudilsd UACWBBIR &me) LWHDID  STDHSIH
smellenwil Quuf(Ges.

(10 marks)
State one possible random error that might have occurred during the above
titration and suggest a way to overcome this error.
@b Bublinled Bapbilhesss gngwl @M suWellmand ShHE, IS
Beauishg QFlusamigul qup sufulemerds GalliGss.

(10 marks)

Briefly explain how the colour change of a redox indicator takes place at the
end point.
et yeteullsd, HTPHCHMBM  STLIgUIEL  elsleuny  BIBLOTHHLD
JBUEHDOHEILIMS FHESBIONE l6HES.

(10 marks)
Calculate the concentration of X*in the sample. (Show clearly all the steps
in calculation).
S wrHflulisd  =2_siten X @en Cetlellenend @afld@Gs.  (Semnililsd
LIWIeiTIBLD  6T6060ME LIg&emeniujld Osefleurssd STl (B6).

(15 marks)
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b) Briefly explain the following.
U6HT6u (HEUETEUBEND  &i(HHBLOTE al6Tich g5,

i) When phenolphthalein was used as the indicator for a titration between
0.01 M ammonium hydroxide (25.0 mL) with 0.01 M HCI, a colour
change was not observed.

0.01 M o6wrelun  @s6rT msa wpeDn (25.0 mL) 0.01 M HCI
ABE L0 _ulsomen BTHEHHBH60 LGem( 156\ 601 BT IQUITEBLI
LWSTLGSHSULLL GUTE, PBLIBoL  @ssTelldast L elssme.

if)  To a solution having Ag" and CI" ions, when little amount of HCI was
added a precipitate was formed.
Ag’ i Cl' swsismend CsTai_  a SMIFNDBEG, FfHenay
HCl Goissiin L Curs gm efibLigey Comeimsluigi.

(25 marks)

c) i) Copy the structures given below in your answer script and circle the
chromophore which will give the highest Ay absorption in its UV-vis
spectrum.

S BIUULL  SULMIISMET 2 BIbHei allemL_SHHTemsv  LIgguil_(,
UV - sluevsit ugdulsd omer  0s o wir 2 _nlebFemsnd
BILL &gl BIbETE) (chromophore) @emen sul L 6L G E CY: )

X OH l\
= N N

CH,
i) Give two differences you observe in the 'HNMR spectra of the two
compounds X and Y given below.
S8 sriuL X whmd Y eydw B® Corewsumsilsn HNMR
BIBLOTensoUTlsh BriimsT SieugTed @ B0 CapurGsmensd HEHs.

ChHs
CH3—CH,-OH CHy~C—OH
CH,
X Y

iif)  Mass spectrum of 1-propanol (CH3CH,CH,0H) gives a peak at m/e
43. Draw the structure of the fragment responsible for this peak
showing fragmentation pattern.

1 - yegmiuGearss (CH;CH,CH,OH) @i lemflsy Bimomensy m/e 43
B0 SipE 2 FFEMBH  HHAMEI. HITILITHsD  Cmevdrdemen
(fragmentation pattern) &m'ig, @6 o_&&0 Ueitelld@d  amyemLomsr
SIGTIQEN  BLLMIDLIGHLI  SUEH] .

(30 marks)

6. a) What is meant by the term “copolymer”?
“BIHEMIL UGOLGEWID”  sTeiemitd UsSGHlemsd eflsmiigeug wrg?



b)

d)

(10 marks)
Styrene-butadiene rubber (SBR) is an important synthetic rubber, and is a
copolymer made out from about 25% styrene and 75% 1,3-butadiene. Draw
the 2-dimensional representation of SBR.

Styrene-butadiene rubber (SBR) @@ wsdwwrea Qar@liusefu Smuunt
G aaiugL T @& gmHHTe  25% evenLfler wmpmo  75% 1,3 -
butadiene <60 QESULLL @B Sievewl LsUGHUID @, SBR @ei
B UfloTen ©_[HeuenLoLHL 6IEN] S,

(15 marks)

“Starch is the major storage form of D-glucose in plants, which consists of
two fractions”

“sraugrseilsd D-Glucose @sit  ysmenr  GFlly eaugeud  OILIQUITEHST
SUGW. B OO FmEmend CETai G

i) Name the above two fractions and state their linkages between D-
glucose units separately.
Gomsrlin L A FnDIHEMETMULLD QUi B D - glucose
SVGHNBEImLGW ouBnle Leneiysenet HellHHanbul Hme.

ii) Draw the structures of each fraction you have mentioned in part (c) (i)
above and label the linkages.
UGS  (c) () @& I L @atrm  ampisalbBaEre
SULeNDLILSEN6T cushHihE, SsuBmlell Lisnewiijbaemeits GLN(Gs.

(30 marks)
Natural sugar is linked with a number of health problems. Therefore
alternative artificial sweeteners have been developed. '
Bumened  Foil  LsLGum Crradw  UrFHenensEnl el OHIL ML LI
F&HE0MeL  QFMmemaUITss TBm SN Q&6 2 (HeunbalILL Heieren.

)] Explain the reason for above statement.
CuBaIiul L. amBDISSTen SYauHme M6mHdd.
i)  Name two categories of artificial sweeteners.
Qewmens Gl igsais R@m sauandsmentl CQUIUGS.
iif) = Draw the structure of Saccharin.
gisflet (Saccharin) @ait &L LeDIOLISHL  6UED]E.
(25 marks)

“Ascorbic acid (vitamin C) is a common antioxidant used in the food
industry”.
“ Ascorbic acid (alCLilsii C) o _ewiey 2 BusHdH Sieopuilsd LWEILGD
QurgisuTen @G AT @LACWBEIWTGD.”
)] What are antioxidants?

aFHT LACUBBIEET sieiiiien WITeneu?

i) Explain the use of ascorbic acid in cut fresh fruits?
Qeult iUl ysluw uvwpmseflst ascorbic acid @eft  LWEHILITL gemenT
allenEGS.

(20 marks)
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