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This question paper consists of 18 multiple choice questions in Part A and four short answer

questions in Part B. PR gEn oged Part A 2y g&» 18 & i gwd Part B.
ewd BENCT gds 4 B 0SS o,

Choose the best correct answer and mark it on the answer sheet with a PEN.

BHOIGE, eBDO® el &8O geR emged oo mOnens ey wOS®

Write the more relevant/correct answer for short answer questions.

el BENOr 6eH CES® ge)e HNOE BEDO Busie.

The use of a non-programmable electronic calculator is permitted.

CUOIME DG MDD OID OSY DIOD) BE .

You are NOT allowed to keep Mobile phones with you during the examination. Please switch off
and leave them in a safe place. 3m©® BEIGDE Se@R OBO® EL HA) B g 6L
emEled. &9 HBoHn emd cOn® SRS WA, -

WRITE YOUR REGISTRATION NUMBER, NAME AND ADDRESS CLEARLY IN THE
SPACE PROVIDED ON THE BACK OF THE ANSWER SHEET.

Gas constant =8.314 J K 'mol™ Avogadro constant =6.023 x 10® mol™"
Faraday constant (F) = 96,500 C mol™ Planck’s constant (h) - =6.63x1077Js
Velocity of light (c) =30x108ms™ Standard Atmospheric pressure = 10° Pa (N m™)
Mass of an electron =9.1x107%g : Rydberg constant, R ° =1.097x10"m""

Part A : 18 multiple choice questions (72 Marks )

Use the following data in answering questions 1 — 7.
gEs g 1 - 7 X0 oo € g c5n oPned eme Bl Benss.

A student prepared a Galvanic cell by inserting a rod of metal P in an aqueous solution of P (NO3 )2

in a beaker, inserting a rod of metal Q in an aqueous e~ Load = -

solution of Q (NO3 )3 in a beaker and bringing the

electrical contact between the two solution using a PEs)
salt bridge; see the figure. She observed that the
electrons flow from Q to P when they are connected
to a load. The emf of the cell was found to be

1.24 V at 25°C. It is known that
I:P (NO3 )z:l =0.50 mol dm™ and i i

I:Q(NO3 )J = 0.25mol dm™ . The student found

out that the electrode potential of the Q(s)|Q** (aq)

-~ -

Q@)

Salt Bridge

NO,(aq) NO,(aq)
P”'(aq) Q”(aq)

electrode is 0.74 V.




P(NO, )26@05 oPmeD 60 dnoemd P egiv nos oo Q(NO, )3 SR COMG b

Faownd Q egie noE GED), 59 dwode gh@ CPIOE deas oPsnmOn DM eyds
68 e & Bneds 888 Wi ewjers oes EF (Oi=n Aese.)

Q B8O P ¢ai®) geruiedin vos moe 20 pfedivws (Load) ©8250 wedo ®® &g
H3metie oo @ 25°C € o0 emized 8.ma. 1.24 V 20 eoim oo ®E.

[P(NO,),]=0.50moldm™ & [Q(NO,), =025 moldm™ oo & Q(s)|Q* (aq)

geewedited Bmwdw (.74 V 20 B8ad eoim @sen @E.

L.

Consider the following statements. @®o & g8 omE® EEDS. @'

(i) The spontaneous cathode of the cell is Q(s). €®@® ewmi®ed SOWRED wiemidn Q(s) eB.
(i) The positive terminal of the cell is P(s). e®® emi®ed Do ggo P(s) ©8.
(iii) The electric potential of is 1.24 V higher than that of Q(s).

P(s) & ez’ 8wdw Q(s) & Seas’ Sodwo O&) 1.24 V oided.

The correct statements, out of (i), (ii) and (iii) above, are
(i), (i) o=(iii) gods HOOE cmen baess
(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) ALl (i), (ii) and (iii).  (e) None of'the answers (a), (b), (c) or (d), is correct.

Consider the following cell diagrams drawn by the student for the above mentioned cell.
guw € i enien ocm Bud) e @ enie 60®s ©EDSs.

M PO[P*(@|Q" @)
(i) P(s)[P** (aq),NO; (aq), H,0() Q™ (aa)|Q(s)
(i) Qs)|Q* (aq),NO; (aq), H,O()[P** (aq) |P(s)

Acceptable cell diagrams, out of (i), (ii) and (iii) above, are
(1), (ii) @& (i) gols BEwm o cnie O®ms Bfess
(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) AlL(i), (ii) and (iii). ~ (e) None of the answers (a), (b), (c) or (d), is correct.

Three students wrote the following as the spontaneous cell reaction for the above cell.
PR ewiew o Bxs Deceony LU @ SDX-REH enie O5D® covo D)
.

() 2Q(s)+3P> (aq) > 2Q (aq) + 3P(s)
(i) Q™ (aq) +P() >3 Q(s) + P aq)

(i) %Q(S)+—12—P2+(aq)——>§Q3+ (aq)%P(s)

Correct spontaneous cell reactions, out of (i), (i) and (iii) above, are
(i), (i) @ (iii) gods SOOE SOWBEL cie 5Gm Oxed,

(a). (1) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) All (i), (ii) and (iii).  (e) Only (ii).




Three students made the following statements about the above mentioned cell.
oD ewien orH Bxed Decony 988 com CMmE® WO EE.

(i) The potential difference between P and Q rods will be different from 1.24 V when the load

is connected (as shown in the figure). Ozo6d cef®) gif ©0E ©HedNNG B8RSR
DE 90 P o Q cpiondt gned J68 gfmdn 1.24V 08 dad o.

(ii) The emf of the cell may be different from 1.24 V. if the temperature of the Q(s)‘Q3+ (aq)

electrode is increased without changing the concentration of Q (NO3 )3 solution and
temperature of the other parts of the cell.
Q(s)|Q* (aq) geeedined céneiow & wo Q(NO, ), esved melegncs

0 gead eMOSOHR CEENTOW 6DHE MmO, ewieed 8.0 1.24V o)
eODmeE 8n &w. :

(iif) The emf of the cell remains at 1.24 V when water is added to the beaker containing
P ( NO, )2 if the temperature of the cell is maintained at 25°C.

omieed 8O 25°C O 0586, P(N03)2 DD &8Q FDODO
SE0 Oy BE 90, ewived 8.@m. 1.24 V 6eod =o&H3.

Correct statements, out of (i), (ii) and (iii) above, are /(i), (ii) @& (iii) g3l HOOE, OHeS

(a) (i) and (ii) only. (b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) AllQ), (ii) and (iii). (e) None of the answers (a), (b), (¢) or (d), is correct.

What best represents the ionic strength of the Q (NO3 )3 solution?
Q(NO,) ,00%ed gesn CACMOG O8) eMEsS cmomned

(a) 0.75 mol dm™ (b) 3.0 mol dm™ (c) 2.5 mol dm™
(d) 0.5 mol dm™ () 1.5 mol dm™

What best represents the electrode potential of the P(s){P?* (aq) electrode?
P(s)!P2+ (aq) geewedited gepwedin) Bwdwn &) eaed cufdmed
@@ 050V () 050V  (c) 096V () 1.98V  (e) -1.98 V

A student wrote down a cell diagram for the above cell. The cell reaction assigned to this cell
diagram was 2Q° *(aq) +3P(s) = 2Q(s)+3P**(aq) . What best represents the Gibbs free
energy change for this cell reaction (under the above mentioned experimental conditions)?
[ F=96500 Cmol™ ].

Bgeds guwm eview oo enle Hdom o EE. B0 enie KOmH® GCcH e cwie
0580 Baed, 2Q°(aq)+3P(s) - 2Q(s) + 3P (aq)

c®® cwiz oBHMD o GG vt GEd Do WY caEs cBOned B pow &7

(oo™ & agiB olumen o ea@@sa)[F:%SOO C mol_q

(a) 358.980 kJ mol™ (b) 239.320 kJ mol’ (c) 717.960 kJ mol™
(d) 179.480 kJ mol”! (e) 119.660 kJ mol™
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Consider the following electrodes. @mmn ocHsS geEmiedid o@wese.
() Pb(s)|Pb**(aq) (i) Zn(s)| H" (aq),Zn** (aq)
(iii) Pb(s)| PbSO, ()| SO2" (aq)

Chemically reversible electrodes out of (i), (ii) and (iii) above, are

oo (i), (i) 8o (iil) gods asnd gumbds geesedd Dmed

(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) Al (i), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

Half reactions of the redox electrodes, Pt(s)l MnOj (aq),Mn** (aq) ,H" (aq),
Pi(s)| Cr,02" (aq), Cr** (aq) ,H' (aq) and Pt(s)| CIO; (aq), CIO; (aq), H' (aq),

respectively, are
edetuis 9epuedid o BSEORS b oBHE® cum MWOD ©8.

Pt(s)l MnOj (aq),Mn?* (aq) ,H* (aq) Pt(s)l Cr,057(aq),Cr** (aq),H*(aq)  and
Pt(s)l ClO;, (aq),ClOJ (aq) ,H" (aq)

(i) MnOj (ag)+8H" (aq) +5¢” — Mn>* (aq) + 4 H,0

(i) Cr,07 (aq)+14H'(aq)+6e” —2Cr’*(aq) +7H,0

(iii) ClO;(aq)+2H"(aq)+2¢” — ClO5(aq) + H,O

The correct half reactions, out of (i), (ii) and (iii) above, are

goo (1) (i) oo (i) oods OE b0 oB85® easdsec

(a) (1) and (i) only. (b) (i) and (iii) only. (c) (ii) and (iii) only.
(d) All (i), (ii) and (iii). (e) None of the answers (a), (b), () or (d), is correct.

c
In ay :YX(C_OJ’ which gives the activity a, of an ionic species X in a solution,

¢
ay = Yx(:xd-)é ay ©g X o8 godpd dedenn 6EEMOHE.

(i) ¢’ is always unity irrespective of the units.
S emoem exdn 80 ¢’ oEdoe &Ho 8.

(if) cy is the molar concentration of the species X.
Cxy @8 X o8 Jedmed 990 ceSegnn 8.

(iif) in general, the valuey, depends on the particular ionic species.
DD5BeRs v, & guo godfn SeEen m o) =0,

The correct statements, out of (i), (ii) and (iii) above, are

emm (i), (i) oo (i) gods e omes Bsfess,
(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) All (i), (ii) and (iii). (e) Only (ii).

The thermodynamic equilibrium constant of the reaction
Hg,SO,(s) + Cu(s) - 2 Hg() + Cu®*(aq) + SO (aq), at 298 K and 1 baris 2.5x10°. At

298 K and 1 bar, what is the emf of the cell Hg(l)i Hg,S0,(s) )SO?{ (aq) H Cu®* (aq’)i Cu(s)
when the activities of copper and sulphate ions are 0.60 and 0.70 respectively.

[F =96500C mor‘]
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Hg,S0, (s) + Cu(s) — 2Hg(f) + Cu’* (aq) + SO (aq) ®@» £6801L ocem oeodo
oPndn Some 298K o 1 bar 88men € 2.5x10° & ¥

He()| Hg,S0, () [SOI (aq)|| Cu?* (aq)| Cu(s) emdmecs emisty oo mdedsd quade

oBomBOn (activities) 8eDRS 0.60 o©® 0.70 &8 O® cewized 8.0).2. 298K o®
1 bar 88 ®gESs

(@ -0569V (b)) 0259  (c) 0285V (d) -0.285V (e) 0259V

Electrode potential of Pb(s)‘ PbSO, (s)‘ SOi" (aq) is the emf assigned to the reaction.
gepuedined Swdn oo HHE® &HTWOD aeR S.0).8.67
(2) PbSO,(s) + H,(g) — Pb(s) + 2H"(aq) + SOﬁ“(aq)

(by PbG)+2H"(aq) +S0i (aq) — PbSO,(s)+H,(g)

(c) PbSO,(s) +2e” — Pb(s)+ SO7 (aq)

@ Pbes)+ SO (aq) — PbSO,(s) + 2¢”

() Pb()+Hy(g)+250,(g) +20,(g) > PbSO,(s) + 2H" (aq) + SO; (aq)

Consider the following reaction. s®e & i gBFo® oD dES.

o OH
H3C/U\CH3 + HCN H3c)g_c(3N

Above reaction is an example for a/an @m®n 6O c)BOLNWE Dies

(a) Elimination reaction. @9s55de® aSHH@OBOG.

(b) Electrophilic addition reaction. ®eEsed®BD MmBEe OHP@OBO ©.
(c) Electrophilic substitution reaction. Q@@&ﬁ@@)a@m ;meEm oH80Dnd .
(d) Nucleophilic substitution reaction. H@ESgeninEm Mecsn ©BHEEOND .
(e) Nucleophilic addition reaction. S@Sgenifgn Moes oBE@ONO .

Select the correct chair conformation of the di-substituted cyclohexane given below.
eon € gif €8 geddy ole@ ecodednn oem HOOE & EOBED GWIOS®.
CHs

“,

Br

Br CHs

(a) Brw V‘& % M () N

Br CH,




15. What is the most suitable reagent to effect the following reaction?
cum oeHns O B B30 acH ea® OSMOnG BeE &2
Br

(@) NBS (b) HBr/ether (c) HOBr (d) Bry/water (e) Br/CCly

16. What is the major product of the reaction given below?
com ocHs cH50eds o dgn O ?

CHO
©/ + H,C=PPhy —
' CH,
CH |
(@) g 2 (b) ©/lk PPh; (q) ©Apph3 (d) g PPhs @) @CHZ

17. Hybridizations of the carbon atoms of the following compound labeled as a, b, ¢, d and e
respectively are,
COW LA, @ Beriven® a,b,c,d @ e Dunensd HE WO @ WVS OO
QBwoEn BEOTS
HzC:CH_CEC“CH:;
a b c de

@ sp’ sp’,sp, sps sp’ (b) sp, sp,sp’,sp’s sp°
© sp’,sp’sp’ssp’, sp @) sp’, sp’, sp, sp, sp’
() sp’,sp’,sp’, 50, sp

18. Wrong statement regarding dehydration of alcohols is,
grEememg S8eee ©BRsNEns BIOE CMmm®m® BHed

(a) It can be carried out by heating with alumina .

Ow s 6w Oundeds B wE erS®.
(b) A carbocation is formed as an intermediate during the reaction.

I5e> obfmed guoPiEns Duewns meMIDICaEE ored.
(¢) It takes El mechanistic pathway. 8@ El @85w® &boe guod@me ooB.
(d) Primary alcohols undergo dehydration faster than secondary alcohols.

208D gigememe, CO5BH qidememeEdEd 98 dnens) Suemn 6.
(e) It results in formation of the corresponding alkene.

Seseoed ofde Duewns gaie GIEBew oref.

B R R e R L L o R L L R g A A SO OB R RS R FORR BSOS




Part B : 04 short answer questions (28 Marks)

1. Give the [UPAC name of the following compound assig;ling configuration of the double bond by

E-Z system.
o0 Rfumen® E-7Z Somon cxoBs, omm e @ creniwen® IUPAC a@mosne

@esien.

C':C:C:CH2CH3
H CHs
2. Draw the structure of the reactive intermediate formed in the following reaction.
cn OeHs oEmed & oleemn OB guodiEed DRH® B emos,.
C|31
Cl—C-H + K'OEt
1
Cl
3. Arrange the following hydrocarbons according to the increasing order of their acidity.
oD oes HBeDmdn, EBPwmD Oifds auSEedED oS,
H,C=CH, HC=CH H3C—CH,
(@) (b) © SRR U
4. Give the structure of the starting compound of this reaction.
con 6CHs TG0 acm goE O oBfumend Drmn erdsis.
O3/ 2Zn i
CHyCH-CH + HCHO
H,O

Reg. No
Name

Address
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Gas constant =8.314 J K'mol™! Avogadro constant =6.023 x 10*mol™
Faraday constant (F) =96,500 C mol™! Planck’s constant (h) =6.63 x 10775
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Mass of an electron ~ =9.1 x 103kg Rydberg constant, R =1.097x10"m""

Part A : 18 multiple choice questions (72 Marks)
Use the following data in answering questions 1 7.

1-7 susmywinen  eflenmebsEnsE allswwefds S8 SroulL SreGamenl UWLETUIGHESIS.

A student prepared a Galvanic cell by inserting a e Load -
rod of metal P in an aqueous solution of

P(NO3 )2 in a beaker, inserting a rod of metal Q P(s) Qs)

in an aqueous solution of Q (NO3 )3 in a beaker

and bringing the electrical contact between the two Salt Bridge
solution using a salt bridge; see the figure. She
observed that the electrons flow from Q to P when
they are connected to a load. The emf of the cell

was found to be 1.24 V at 25°C . It is known that

i HIH —
[P(NO,), |=0.50 mol dm™ and NO(aq) NO,(aq)

[Q (NO3)3] =0.25mol dm™ . The student P2+(aq) Q3+(aq)

found out that the electrode potential of the

Q(S)iQ3+ (aq) electrodeis 0.74 V.




@ wias), em wamauwlaisien PINO:): Bié samyseiaist o Gansn P ullmen Gleausd, RerGert
wamaiuissien QINQ3); Gansit o Gsursd Q @mer o LOFmbd, @® 2 Uyl umghdlenerl
ULSTUBSHS Bm sopFissiBeh @emLuls g e QsTLimu  gBuGHSieudbei 2a6L @G
ssoauefE SHevdbEeman o GamsaSan, Sroull UL Semer uriss. Q 2 1bP ub g smoulsmmsd
AememssLIUELEUTE  Beusdrasst Q @dpha P ulmer Gprésll  umileusng - Sieei
awusTalssrsr. 25°C ule ssdenr emf 1.24V o8 @ouug opwiulit g [P(NOs)] = 0.50
moldm™!, [Q(NOs)s] = 0.25 moldm™ eieugDd St Gesng. o wiswell  Qw|Q* @y @eir
Wleitaumil S1pHH0 0.74 V slends  Seudit_mlbHmel.

1.

4.

Consider the following statements: &6 SyUULG6iT6T SnBBIGHMENTE HHSIS.
(i) The spontaneous cathode of the cell is Q(s).
®evG&le HeaFenawmenr HCHTLE Q(s) aUGLD.
(ii) The positive terminal of the cell is P(s).
seusLle Cpigpemean P(s) op@io.
(iii) The electric potential of P(s) is 1.24 V higher than that of Q(s).
P(s) @eit Wit Sissw 1.24 V opangl Q(s) @engl 1Wl6 SSHSSHID UNTHSS SnigiFl.

The correct statements, out of (i), (ii) and (iii) above, are

BwBsy Syl Been Sammidasit; (1), (1) wppd (i) o@weBmel Fflumer amBBIGS6T o6
(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.

(d) All (i), (ii) and (iii).  (e) None of the answers (a), (b), (c) or (d), is correct.

Consider the following cell diagrams drawn by the student for the above mentioned cell.
CuBEHIUI L SosHBETs Sib wremelunsd sepFululL &6l HIUULL &6 sunfUL Hmaod
HIHEHIB.

i) PGP @)|Q" (@)|Qes)
(i) P(s)|P** (aq),NO; (aq), H,0())[Q* (aa)|Q(s)
(it)) Q(s)|Q™ (aq), NO3 (aq), H,0() [P (aq) |P(5)

Acceptable cell diagrams, out of (i), (ii) and (iii) above, are

BuoBsv SFULLL H60 GUEMITLIL MBIHET (1), (i) wBoo (i) sy FwsuBmIe
SFBmISCIHTITEMIUL &amgUIEnE;

(a) (i) and (ii) only. (b) (i) and (iii) only.  (c¢) (ii) and (iii) only.
(d) All (i), (ii) and (iii). () None of the answers (a), (b), (c) or (d), is correct.

Three students wrote the following as the spontaneous cell reaction for the above cell.

GuBs SHIUULL &HNSHEDG CPEID  OTEmaTSETTs0  aWSIULL  He0HSHTHERIS Sl
SILILIL_ (BT

() 2Q(s)+3P* (aq) > 2Q7" (aq) +3P(s)

(i) %Q“(aq) +P@) - %Q(S) + P (aq)

() 1 Q) +1P¥ (@) > 3Q” @)+ PE)

Correct spontaneous cell reactions, out of (i), (ii) and (iii) above, are

&8 syouce (i), (i) wopn (i) Eu  SESTHEHIGERST Fumear  seillFmeawe
BT HBIGETTEIET,

(a) (i) and (ii) only. (b) (i) and (iii) only.  (c¢) (ii) and (iii) only.

(d) All (i), (ii) and (iii). (e) Only (i1).

Three students made the following statements about the above mentioned cell.




8.

Com@UHiHs Heolb GHTLILUTE (WeiDl LoTemauiaEel S8l ST B66T mbmiboHansns SHhaHeui.

(1) The potential difference between P and Q rods will be different from 1.24 V when the load
is connected (as shown in the figure).

P, Q sgdwuampsdoulora oiipss CamunLtag), & Smaudsir GerenCurs)
1.24V @emha Caupu@io.
(i1) The emf of the cell may be different from 1.24 V if the temperature of the Q(s) ‘Q3+ (aq)

electrode is increased without changing the concentration of Q(NO3)3 solution and

temperature of the other parts of the cell.

Q(s)Q*(aq) Weiieuruleng GariuBamey oigafsain. @G QINO;); sayFalst GFmey LWHBEID
BOSHHE et LiGHmala GeulubBlensy ommrg SusmtiLBoCuTgl sasddr emf oyers
1.24V @emhaE Gaumiui_somip. '

(ii1) The emf of the cell remains at 1.24 V when water is added to the beaker containing

P (NO3 )2 if the temperature of the cell is maintained at 25°C .

seuHHst Geuliuplensy 25°C uflsd Guemrii@omulesr, P(INO;3), Q@&reami (pasematuigis Bi
CeraaluBolurs ssobae emf 1.24 V ous GaTLIBEID S(hédbELn.

Correct statements, out of (i), (ii) and (iii) above, are

Gom sriulBeiten snBmibast (i), (1) wBmpnb (i) g BuabBpeT FHwmamme?
(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.

(d) All(i), (i) and (iii).  (e) None of the answers (a), (b), (c) or (d), is correct.

What best represents the ionic strength of the Q (NO3 )3 solution?

Q(NO;); smyaeieit oiwen o gBluT enL. 0aF Apliuts NSRS saaIUBSSmE 618517
(a) 0.75 mol dm™ (b) 3.0 mol dm™ (¢) 2.5 mol dm (d) 0.5 mol dm™®
(e) 1.5 mol dm?

What best represents the electrode potential of the P(s)‘P2+ (aq) electrode?

P(s)|P**(aq) Wsiteurulleir Weiiaunil SipH&HEHmS 06F Apluts HrHHdssniuGssiugs o157
(a) 0.50V () 050V (¢) 096V (d) 198V (e) -1.98V

A student wrote down a cell diagram for the above cell. The cell reaction assigned to this cell

diagram was 2Q** (aq) +3P(s) = 2Q(s) + 3P** (aq) . What best represents the Gibbs free energy
change for this cell reaction (under-the above mentioned experimental-conditions)?

[ F=96500 Cmol™ .

@@ oTameus CoBGSIUULL HSHHMETEN H60 sUENJULID @Q6Ten) sTIpdlenTel. @6l suenLIL S8560
Bd DG AEMBUULL S0 HTHHLOTEH]

2Q%(aq) + 3P(s) = 2Q(s) + 3P*(aq). @6 svsbHmstan Gibbs @eit SWTLm FoHE OIHBBHDS
Wes fpiurs Ursplassaiupsans asH? (Cuperiss ufGsrsema Bubsmeasetst &ip)
[F = 96500 C mol].

(a) 358.980 kJ mol! (b) 239320 kI mol" () 717.960 kJ mol™!

(d) 179.480 kJ mol™! (e) 119.660 kJ mol!

Consider the following electrodes: teiteumid 1OGTEITUIGMETE & (555
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10.
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(i) Pb(s)| Pb**(aq)
(ii) Zn(s)fH*(aq),Zn“(aq)
(iii) Pb(s)| PbSO, (5)|SO2™ (aq)

Chemically reversible electrodes out of (i), (ii) and (iii) above, are
Gom  sroule (i), (i) wBmw (i) oPwuebmst GFTwameisd LT HTESHBHBE L
LOl6BTEUM LIS 61T G Gl

(a) (i) and (ii) only. (b) (i) and (iii) only. (é) (i1) and (iii) only.
(d) All (i), (i) and (iii). ~ (e) None of the answers (a), (b), (c) or (d), is correct.

Half  reactions of the redox electrodes, Pt(s)‘MnO;(aq),Mn2+(aq),H+(aq),
Pt(s)[ Cr, 07" (aq),Cr* (aq) . H" (aq)  and  Pi(s)| CIO; (aq). C1O; (aq),H' (aq),

respectively, are

HNpH6HOD  Wsiamissir, Pt(s)MnO*(aq), Mn**(aq), H'(aq), Pt(s)|Cr.0->(aq), Cr**(aq), H*(aq)
wimud; Pi(s)|Cl0*(aq), CIO*(aq), H'(aq) @61 oiemys srésmsst wpamGu,

() MnOj(aq)+8H"(aq)+5e™ — Mn** (aq) + 4 H,0

(i) Cr,07 (aq)+14H'(aq) +6¢~ —2Cr’* (aq) + 7H,0

(iii) ClOy(aq)+2H"(aq)+2e” — ClO; (aq) + H,O

The correct half reactions, out of (i), (ii) and (iii) above, are

Gl HruUGellen simfsH Srébsiss (1), (i) whpn (iii) S FLsuBmIeTT  Ffluwimemenesu?
(a) (1) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) All (i), (ii) and (iii). (e) None of the answers (a), (b), (c) or (d), is correct.

c
Inay, =7y ;% , which gives the activity a, of an ionic species X in a solution,
Cx
Ay =YVx| 7o | 860, smFelssien @ ower Herd X S QEwBUTE ax Denald HHUSI,
Cc

i) c? is always unity irrespective of the units.
y. p

DIVGEBET FHOITE BFHHSTEUD ¢° SLBLITEID @&S B WSTL EHEELD.
(if) cy is the molar concentration of the species X.

Cx, X @eansgei apsoi GFmey Si@ib.

(iii) in general, the value of Y x depends on the particular ionic species.
OQurgiams, yx Q6 GupiIoTad GHHES owefs Gemsatsy S UNH S ELD.
The correct statements, out of (i), (ii) and (iii) above, are

CubsILL Geiten Spmibas (i), (i) whpn (i) sLwamBsT Fflwimemeney ?

(a) (i) and (ii) only. (b) (i) and (iii) only.  (c) (ii) and (iii) only.
(d) All (i), (i) and (iii).  (e) Only (ii).

The thermodynamic equilibrium constant of the reaction

Hg,SO, (s) + Cu(s) = 2 Hg(§) + Cu’* (aq) + SO2"(aq), at 298 K and 1 baris 2.5x10%. At




298 K and 1 bar, what is the emf of the cell Hg(l)’ Hg,SO,(s) lSOj_(aq)H Cu** (aq)‘ Cu(s)
when the activities of copper and sulphate ions are 0.60 and 0.70 respectively.

[F =96500 C mor‘]

298K, 1 umit oiupéssdisn HgaSO4(s) + Cu(s) —2Hg(D)+ Cu*'(agq) + SOs5(aq)  egmid
HesHSH Oaliualubss Foplmeo wrped 2.5 x 108 sy@b. 298 K, 1 uni siupssdHasd Gari
woBpID  FoluUl owsiseflar GsmABuTGssTt (wepGw 0.60 wppe 0.70 oue 2 etenGurs
Hg(D)|Hg>S04(5)|S04>(aq)||Cu**(aq)|Cu(s) sevgals emf wrg? [F=96500 C mol']
(2)-0.569 V ®)  -0259V © 0285V
(d)-0.285 V @ 0259V

12. Electrode potential of Pb(s)‘ PbSO, (S)‘ SOi_ (aq) is the emf assigned to the reaction

Pb(s)[PbSO4(s)|SO+ (aq) Weiauiit Siips56w B SH1E6SHDEG @abslul L emf ou@b.

(a) PPSO,(s)+H,(g) — Pb(s) + 2H*(aq) + SO (aq)

) P+ 2H"(aq) +SO; (aq) — PbSO,(s) + H,(g)

() PDSO,(s)+2¢” — Pb(s) + SO} (aq)

@ Pb)+ SO (ag) — PbSO,(s) + 2~

(@) PP +H,(g)+250,(g) +20,(g) > PbSO,(s) + 2H" (aq) + SO (aq)

13. Counsider the following reaction: &8l SFUULL SIEEHRGMETS HHSIS.

o OH
H3C/U\CH3 + HCN Hac)gﬁ,aN

Above reaction is an example for a/an; CuBGHIN_ L. HTHEEn  scuheueieuBmsT  61HHBHT6N

2_SHTJENIOTEHD?

(a) Elimination reaction (b) Electrophilic addition reaction
bHH) HTHSD BSHHTEBT L Gl LB HTHBLD

(c) Electrophilic substitution reaction (d) Nucleophilic substitution reaction
Bevdalyapri L WrHull Bd SHTdhaid sGHEILL drsuil G sSrésid

(e) Nucleophilic addition reaction
SHBTLL Sl LB HTHSHD

14. Select the correct chair conformation of the di-substituted cyclohexane given below.

&6 srin Geiten @@UFSHuIL(B Fohsyen G (cyclohexane) @eir BrmeETed suigen Fflwiren
SLLenWlmLIS GFHflH.




CHs

“Br
Br CH3 )
15. What is the most suitable reagent to effect the following reaction?
edreugpld Qnésasg,ﬂmsm Compmelibag GpHemeuurear el QUITHSHSLOTE HIHEGEUTMHST 6r5H?

Br

—\_ —_ ‘

(a) NBS (b) HBr/ether (¢) HOBr (d) Bra/water () Br/CCls

16. What is the major product of the reaction given below?
&6 SIUULBsiTem HToHsSH6 LfHTan eflenenGurmsT wrg?

CHO
@ + H,C=PPh,

CH,

(@) E;f CH2 dpphg SPPhy ( @PP% @A

17. Hybridizations of the carbon atoms of the followmg compound labeled as a, b, ¢, d and e
respectively are,
etreupid Goismauuis (wpemwBw a, b, c, d wBmId e sTusT SigmGEsals SILGTTELNT,

H2C:CH—CEC"CH3
a b ¢ de

(a) SP;’ p p sp’ (b) SP35P,ZSP3: sp’, Spj
(c) P, 5P SP Sp (d) sp’,sp°, sp, sp, sp
(e) sp’,sp’, p

18. Wrong statement regarding dehydration of alcohols is,
SIBECHTOHeN6 BIHHBE GHTLTLTE Hoummen by eI,
(a) Itcan be carried out by heating with alumina
SIQIOSITEL 681 &L THGST (psold EGHemen Bopblsnsitem (Lpiguib
(b) A carbocation is formed as an intermediate during the reaction
B FEHHIHCUTE @ REMLBleneoWITE @ STEUTEBBUIET 2 _HaTEWm
(c) TIttakes E1 mechanistic pathway
s Ei Qumpiiipsnpll utensen siBdh @D
(d) Primary alcohols undergo dehydration faster than secondary alcohols
W& DBECHTLEN alf SBsGsTeLHemsT alLoyd Goubslons BIEHUBMIGE o _6TenmELD
(e) Itresults in formation of the corresponding alkene
B 2l omdald o GauTdssHmes sllanarsilago

**************:’c:’:***************:’:*******:':**********:’:*:‘::’c***********************:’c:‘:7‘::':*
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Reg. No. FOR EXAMINER’S USE ONLY
Answers No. Marks
Correct
Wrong —
Unmarked 0.0
Total

13{a |blec{d|e |14d{a |bjc|dje |[15{a|blc|d|e | 16]la|b|ecid |e

17|a [bjec|d|e |18]|a |bfc |d|e




Part B : 04 Short Answer Questions (28 Marks)

Give the TUPAC name of the following compound assigning configuration of the double bond by
E-Z system.

sriaul L Gaiemadstar [UPAC Guwiflemer sbasl, E-Z  awmouldom ne @@m @t emLLy
MememiL ienollsner aILpmIGS.

Clw.___CH,CH,
>C=C’
H CH,

Draw the structure of the reactive intermediate formed in the following reaction.

eliau@pld HTHBHHH0 2 HATGHD HTHE REDLHENe0HET Sl Lol 6lem]&H.

C'JI

Cl—C—-H + K'OEt
i
Cl

Arrange the following hydrocarbons according to the increasing order of their acidity.
Heraumd &HGrraruedimamer SeuBmlssl oifed Heteno sypisuflengsullsd 6 ImIBmLDEES.

HzC:CHz HC=CH H3C_CH3
(@) (b) () < e <

Give the structure of the starting compound of this reaction.
B STHEHHABETN YTDL CFTemeubENs SLLmiLlenerd &HhHE.

0

03/2n i
CH3CH,-CH + HCHO

H,0

Reg. No

Name

Address
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PartI - MCQ
1) ¢ 2) d 3) b
5) e 6) d 7) ¢
9 d 10)c 1)b
13)e 14)c 15)a
17)d 18)d

Part Il — Structured
(01) 1-chloro-2-methylbut-1(z)-ene

a
Cl/ \CI

(03) c<a<b

(04) CH;CH>CH=CH»

4) a
8 b
12)a
16)e




