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INSTRUCTIONS

Lcach question is printed both in English and in Kannada.

Answers must be writien in the medium specified { English or
Kannada ) in the Admission Ticket issued to you, which must be
stated clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be glven for the answers
written in a medium other than that specified in the Admission
Ticket.

Candidates should attempt Questions 1 and B which are
compulsory, and any three of the remaining questions, selecting at
least one question from each Section.

Assume suitable data, if necessary, and indicate the same clearly.

Marks allotted to each guestion are indicated at the end of the
question.
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SECTION ~ A

Attempt any three of the following : 3 x 20 =60

{1}

(b}

Calculate the energies (in eV } of an electron constrained to move in a one-
dimensional box of width 2 A when n = 1 and when n = 2.

{ 1eV=1602x10"19] } - mass of an electron = 9.11 x 10~ 3! kg. 20

Account for the following : 4x5=20

)  The enthalpy of neutralisation of any strong acid with any strong base is
always a constant while the value may vary if either the acid or the base
is weak,

- (i) The heat capacity of any gas at constant pressure is higher than the heat

()

{dj

{al

(b

(c)

capacity at constant volume.

{iif The entropy of a gas is higl'er than that of the same substance in the
liquid condition,

{iv) The melting point of ice decreases on increasing temperature.

Calculate the Miller indices of crystal planes which cut through the crystal
axes at

@ (2a, 8b, c)and

(i} (6a, 3b, 3c) 10 4+ 10
The standard heat of formation of CO,(g) H,O(1)and C,H,OH (!) are

respectively - 94-05 K.cal, ~ 68-32 K.cal and - 66:36 K.cal. Calculate the
heat of combustion of liquid ethanol at 25°C. 20

Write down the Schrodinger equation and apply it to a particle In a box of one
dimension and obtain an expression for the energy of a particle in a box. 20

Hlustrate how the face centered cubic lattice arrangement for sodium chloride
crystal has been proved by X-ray diffraction studies. 20

The entropy change for a reaction is ~ 175 JK~! and the enthalpy change for
the same reaction is ~ 94 kJ. Calculate the free energy change of the reaction
at 27°C and also at 600 K. Predict at what temperature will the reaction be
spoiitaneous ? 20
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1. 8 SeRIJPNSO, wRTmeEte g, B3 OA: 3 x 20 =60

) (@

()

{c}

(d)

2. (@

(b)

{c)

n =1 @3, n =2 um 28 ea ot wom T B fohd, B,

RWFOFTE, RN LOTH ST BENVRY, (eV o)) <O, ING.
(1ev=1602x10"1J ), Lom admaTs gEod = o1l x 10-3 8. 20

& BURTIRY Joness: 4x5 =20

M oInwde B Gy cnwte B 03,30 R00NR Besk, 80T DOTVD,0ED 2,000
P @), BT 73,05y DHWFOTINGY, [N LEOHGTR  CIRITINOR

z&dmhd:!bd.

@) A0 w3300, GnRde mends T § ¥ AT o8 TOTRHREE TR
g, 23n03 Bexy, N,

i) 2,00 THOIPHT QoL Bt IO GRoABEO N $T0 Sodpednod
GaApRglesk Ja

1) o 3oy, By Acr Totsnich,oh SGrHI B SAERMLET.

() (2a, 3b, c) B, (i) (6a 3b, 3c) &9, FTURLD TopLE 8 DR, ES % p38
BRadens (e oOF Koueosnva), oF, SR 10 + 10

O, (g). H,0 (1)s3y C; Hg OH (1) n¢ SR WIS gimn - 94-05 8.8,
- 68:32 8.0, WX, — 66:36 8.5 25°C B, oFTT TEE GBI TN
BoTh i BOWD. 20

22,6R0N0T BOBORTT 20000 B, BHRY .00 FIBHTS L.0TD Sed fodh@ F .00
deo8, ©3,0000 T, ¢ BYEE 0OF 81T B, B0 wT, 8 Rk 20

=

g, -80e0 &8, dodped &5,0HRDOT ApeB0 g5 00,0 BOOMA Tw0del3 Paeck
o8 3,538 03 Berd BRTRAB QOLNTRY, HBCTRA. 20

Loms Tasohod aotdped waowas - 175 JKT L gy, wde Ragododh @omad,
B - 94 kJ, 27°C s, 600 K 39, Bssobon 1,308, B8, LHOREHoREy, I8,
HR0. omy, vof dohd, Fasedhoin T, 00B0FTTBLS 20
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(a}
(b}
{c})

()

{b)

4

Derive the Gibbs-Helmholtz equatjon. 20

Explain the Born-Haber cycle and illustrate its application, 20

The standard enthalpy of formation of ammonta gas is indicated by the
chemical equation :
2 Nalgi+2H,0g)- NH;(g)is - 46.19 kJ.

The standard entropies of N, ( g), H,(g)and NH, (g} are 19162, 130.60

and 19246 JK-! mol - ! respectively. Calculate the standard free energy of
formation of ammonia gas. 20

What do you mean by resonance energy and resonance hybrid ? Describe the
rules which permit the selection of structures which contribute towards
resonance. 30

What are the various types of defects found in crystals ? Explain giving
examples. 30
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1} 3. (a) Pt-Bot, Betot oyf Alesdend), B, 20
(b) o8 -FBeroo? BERT, HBOL TR, “ET YF,LDITY, DBTBLA. 20

(€) &30 0T JuICH TRITE DN, TIRIONRE  TAETHE el
BREDTTIAD:

IN,(g) + 2H,(g) > NH;(g) - 46:19 kJ &ha.

L N,(g).H,y{g) a3, NH,(g)ne anzg solegednsd gmmn 191-62, 130-60
¢ 3y, 192:46 JK ! mol™ . eBnedcin shod CuRcd SNss Sng, 308y I,
: 3ne. 20
(. 4. (3 OTT B8, DB, LTI K08 0K GFPFER ? SVWT 0,3 SHzrtosnres
) Frin Sudng Yab,R B, SR AobETURy, DO 30
(b)  F AP, mrotdi HOG Lesod DoeRnTIR)Ry ! tomEtRnidecan HTOA. 30
f
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SECTION - B

Attempt any three of the following : 3 x 20 = 60

(a)

(b)

(c)

(d)

(a}

{b)

(©)

For a first order reaction half-life is 100 seconds. How long will it take for the
reaction to be 80% complete ? 20

The transport number of C1~ in the following experiment was found to be
0:1692. Concentration. of HCl = 0-1 N. The cross-section area of the tube
used was 1.24 ¢cm? and when Cadmium chloride was used as indicator
electrolyte the boundary moved over a distance of 7-50 cm. A silver
coulometer was used to determine the quantity of current. If the eq. wt. of Ag
is assumed to be 108, calculate the wt. of Ag deposited in the coulometer in
course of the experiment. | 20

What are fuel cells ? Mention with a diagram the working of a hydrocarbon
_fuel cell. What are the applications of fuel cells ? 20

The quantum yield of the photo-chemical reaction :
H,(g)+Cl,(g) > 2HCl(g)is 1:0x 10 6, Using light of wavelength
480 nm the reaction was carried out. Calculate the number of moles of

HCl( g) produced by the absorption of 1 joule of Radiant energy. 20

What are the assumptions of absolute reaction rate theory ? Write the
expression for the rate constant of a reaction based on this theory and show
how it is superior to collision theory. 20

Derive an expression for the junction potential based on EM.F. of
concentration cells with and without transference. Show the advisability of
using KCl to eliminate junction potential. 20

S.RP. of Zn** / Zn and Cd ** / Cd electrodes are respectively — 0-76 and
- 0-40 V respectively. Calculate the E.M.F. of the following cell. Write the cell
reaction.

Zn/Zng; [/ Cdyg, / Cd 20
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60 . 8 BONIHYNYY, cinsgmnion SatE, wud o 3 x 20 =60
the @ TP Toe Faodhodh -t 100 X¥omnend. 80% Te3od TRACHED amy,
20 o icvdas 3 ? 20
be
ibe (b} & N3 Jodnenoom CI-! 3 BRNTT0E 0-1692 203> FombBOS eI, HCl &
tor 0 = 0-1 N. eomadpenacs 630,23 63, 1mn By 1-24 %o.20¢. 72 303y, 3,8, oo
;":; SRECEN, BAUE DI, TP, TA CBeAATIN TORERT 1o 35 7-50 Zo. ot
}in TATE, wOOAR. amE ImaEn TOBREITRY, vYcher Y oh TSR0y,
20 - BdRATONI. Ag o 2R, tOF) 108 2ol Tortdusd & Jodaeng AT0NTE).
hon B’Dd.raemebsbaé RONETE Ag o TR0, g8, TInk. 20
20
(€) =0 doeBndomdesd ? wom BBR LTI 0T greBry Tacihr NRESREBITTETY
with UZTLT ook, 03 dacsry &F oonmg ? 20
3 of
20 () &,300%0h08 Gasobad FomsRmg go
the Hy(g)+Cly(g)— 2HCI(g) 1.0 x 105 A%, 480 nm WIS Ioondm, ramy
“;g Tl neABHOE )88 08007y, e ooomaE. 1 e 23062 T80y
' Lot o NFRQAT HCL( g ) ey zo, DI, o8 Ina. 20
18
Yz‘: 6. (1) 20Bed, BI3In OO ATL0BT FoMET 7 o AT 030 Ge0d e o
Tdobow BG4 oaosE, URTITIOL DB, W Koy, ATTY,038,08  Bextors
1 .
ane doedA. 20
cell
D) o3 8eBny E.M.F. umog shees T, 03Tan 000 23, m % TV0Z0HINY I3 Ko
20

aa;asam VDT, E AL Ty, KCl enmcdnentdoog: p el PAEATS N VI T fa Y op. At
gi’ﬁ%}d?ﬁ% K Anllel W 20

() Zn** /2Zn BF, Cd**/ Ccd 2Ny S.R.P. ey EDERA - 0-76 I,
~ 040 V. 86AY e85 E.MF. ¥, COF, ZNa. Snes aﬁaeo&;o:am Mlafevital

Zn /[ ZnYl, /] CdYYy, / Cd 20
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{a)

(b}

(c)

fa)

{b)

()  Write an account of magnetic and Spectral behaviour of lanthanides. 2g

Value of some useful constants :

Gas constant R = 8314 J.mol-! K- |

1-987 cal.mol-! K- !

]

0-8205 1it, atm, mo]-! K-1

[}

h = 6-626 x 10-34 jg

= 6626 x 10?7 erg geconds

F = 96500 C
Avogadro Number =  6.023 x 1023
Mass of electron = 9:11 x 1031 gy

3x 1010 o g-1

Velocity of light

1ev = 1.602 x 10-19 .



(@)

(b)

{c}

{a)

)

5 (/8

DO G480 BT NG, oCedoR0 Hoodos ne VINHOBNGR, 28, 010053 w38260:)
SRR NG, Boodoy nv: 808 &3y 0esRAtE ? 20

BROAHI Q0T Bol R0 HOIhE SBTUS S8, XD, dunriod, Hacdnonss,
SOTOR Fe3ohniv 808, 20

o3 JoOTReD MO RY INCeBsTromTY, HH03y ey B, sy cudne et (R
KALe{pun o} 20

udpezdod ¢g Joba® AT39,080 8Ny 7 delod Bsos AT, 038 &R EERy,
TebA o), el BooT Amy 03%) Tue. QORI ROEE, O, TEIOIF,
Fer! 0 TN DFDRI T 20> ROk 30

0 onorRarne: il deras s ? 10

U}  oo,0@8Im e hoadecss TH, TvIveadd ( Spectral ) B, TBOTL, LETTRA.
20

o) suToind, & Uvosne Hfe, nes:
GO 4 U208 R = 8314 Jmol- ! K-!
= 1.987 cal. mol- ! K-1
= 0-8205 lit, atm, mol~ 1.k~ !
h = 6626 x 1034 Js
= 6626 x 10~ %7 erg seconds
F = 96500 C

epemmde xosd, = 6-023 x 1023

U}

DB T, 008 9-11 x 10~ 3! kg
wess Pert = 3x10¥em.g!

1 eV 1.602 x 10~ 19 4,

310
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INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written in the medium specified ( English or
Kannada ) in the Admission Ticket issued to you, which must be
stated clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be given for the answers
written in a medium other than that specified in the Admission
Ticket.

Candidates should attempt Questions 1 and 8 which are
compuisory, and any three of the remaining questions, selecting at

least one question from each Section.

The figures in the margin indicate full marks.
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SECTION - A

1. Answer any three of the following : 20 + 20 + 20 = 60

{a} How will you distinguish the two compounds based on proton NMR ?
CH,CH,CO - Dr

7 |f‘O—CH2—Br /i |
_ and
CHs\ N

(b) Distinguish the two compounds by the mass spectral data :
CH, CH, CH, CO CH,; and CH,CH, CO CH, CH,.

(é] Write the product and the mechanism for the reaction of { S) - 2 - butanol
with phosphorus trichloride.

(d Why S 1 reactions proceed more rapidly in alcohol than in DMF ?

2. (a} Predict the product(s) in the following reactions, on the basis of Woodward-

Hoffmann rules : 3x 10 =30
CH3 A
{1 CH, ’
N R
| hvu
(i) N g —
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3 c4/n
oumen - A
1. 81 SUNIRYN), oSRTPTEOR o008, 0¥ DA 20 + 20 + 20 = 60

@ sppress NMR Ugaots sbed oo Xooted v, S 3,3, RBORR0 ?

CH2CI-}2CO - Br

/jgo - CHQ— Br
S w2,

CH,
L) TE,000 BRTOTEEOD ( Spectral ) Z%3,0883 S008 ST BoosE,NYRy, T NTBN:

CH, CH, CH, CO CH, &3, CH,;CH, CO CH, CH,

© RoE i 8aduednonnt (8 ) - 2-en,Bmets  ZYohod TS FIBY,
a3modsdoay wadd.

(d) DMF fo3 e8a,zmeeorsd, Syl Zddobne 68 Begaron T, . 0F 7

2. {a) B¢ 8_5)3:})0531'1%“@“ EQ')G"ESC!‘F-EE!‘ESJH" achTonusy UEddy godnwom:q‘ ol
3x 10 =30

] CH

o' \\/ CH3

{113 hv
. ?
N2 N

| Turn over
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{b)  Explain the following reactions : 2x15 =130
0 €l0s  Nanm,
Liq. NH 3
C(CH,),
Na NO,
] NH, "—‘I_—I;—-*
C(CH,),
(@)  Ilustrate with suitable example an Ax , coupling. 20
(b))  How will you distinguish an e, B-unsaturated ketone, using Uv spectra, from a
simple ketone ? 20
(c} Explain the Importance of ESR spectra in structure determination. 20
(@) Explain the following reactions 3x 10 =30
R _
v K m,
N~
O

O

I

C )
(M}O/Owﬂ_m

(b) Explain the formation of Nylon. 30

Ff?i‘.rmmm-nqu.mu. mida

e kb s
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b) #9N3 DBsodhnesy Haon: 2 x 15 = 30
Cl0s  Na NH,
(1 N
Lig. NH
C (CHJ) ,
& | Na NO,
—_—
(ﬁ] \ NH_2 H+
C(CHg) ,
(@) L.om Ax, oo Sody o8, omEoRaiscnn SBEhAt. 20

(b}, UV Oy Seorneday OB RtNLER0E> 10T KOV SHleearhon Lotk o, f-6ToT,

fuloesy, Bt 2,35,3TRR0 ? 20
(€ Oum droroHne), ESR 0d, Srrne @, 3ondy, HE0A. 20
fa) B3 8$AT 3dodbnyy, L0 3 x 10 =30

O
(M K* _hv,
~_
O
o
YN B
O
I |
R

(bl AT Sessony, DO 30

{ Turn gver
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SECTION - B
Answer any two of the following : 2 x 30 =60
{a} A compound of molecular formula C s H ;,O. shows an absorption maximum
at 285 nm in the UV and at 1717 em- ! in the IR. The NMR spectrum shows
a six-proton doublet at § 1.08 (J = 7 Hz ), a three-proton singlet at 6 2.05, 4
one-proton muitiplet centred at § 2.4 (J=7Hz). The mass spectrum shows
signals at m/z 86 ( 25% }, 71 (8% ), 43 ( 100% ) & 4] (25% ). Identify the
compound and explain the data. 30
(b} Explain how you will characterize and identify the following compound by
chemical and spectral method : 30
CHO
\\
N/

/

H
{c} Explain the neighbouring group participation in aliphatic nucleophilic
substitution. 30
(@} Write three methods of formation of carbenes. 3 x 10 =30
(b) Explain the use of diborane in organic synthesis. 30
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5. o SUNTRE, SHRYTEEe SORE, Y3 DA 2 x 30 = 60

@ wom RowhstEmos emmed CgH 0, UV 285mm &%, RS,

1717 20.00¢.~ | 208 woth 63,58 vRAnEnTIy, JomI .  1-08 (J =7 Hz) 8&,
20m GO - JpATAT O,3e0DE, 8 2:05 88, O RRT-FERT DY
§2.4(J =7 Hz) I€). 2,00-Bptnd® 38 SoR3nH, NMR o, TearT), 3Redx3,T.
m/z 86 (25%), 71 (8% ), 43 ( 100% ) &3, 41 (25% ) 38, 3,000 oY, WeFD

Zodedrivy, 3200038,
To0S8, TRy, By, oD TB, BE,0BH, DIOA. 30

(b) TomCRRE W33, InTsveed ( Spectral ) #7230 Tweos & S¢ns Koodod ne

raesed forteiy, dert HFOXIQD FFy, BorkBoHA0 ? 30
CHO
~
N/

(@ GOTRUE dn,8 CHtp0r JIMIICY, WRAS XHAT ATk, D0~ 30

6. (a) marierss e CUdnnE SRtk AERER), wBe0. 3% 10 =30
(b) Reotyod Kod exrdodd), 3plavedd voTedneniEay, KE0A. 30
[ Turn over
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{a)

(b}
(a)

(b}

8

R

Starting from simple compounds, outline a method for the synthesis of the

following :

(] CHy-CO-C(CHy),

() CH,=CH-CO~CH,

(i) {CH,),C=CHCOCH,

(ivi R-NC

Discuss the chemistry of borazines.

Write the mechanism of the following reactions :

() E, elimination

(i) Michael addition.

Explain the following terms :

(i Conrotation and disrotation

(i) Triplet energy.

4 x 10 = 40

20
2x 15 =30

2x15=230
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7 (a) =Ro$ Rookud,nivon FHOOTA, s 2o HoB ey LT BTSN, 2 3BT
' 4 x 10 = 40

W) CHS——CO-—C[CHS)S
@ CH,=CH-CO-CHy
(iid) (CH3 ) 2 C = CHCOCH,
(ivy R-NC
b} L3ROARIFTY BRRORRBIR,T Wi}, Bura. 20
8 (a) @ 8N Desodrie soIRIOTTN, 2300 2 x 15 = 30
n E,Sermod
@) Syo® RSV
(b; & SUNT TOLTURNYRY HROA! 2 x 16 = 30
@) meettwrlemst D3y, axcdeieRa®

() Feodd B¢,

it






