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CHEMISTRY
Paper 1
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INSTRUCTIONS

Each question is printed both in English and in Kannadd.

Answers must be written N the ‘medium specified
(English or Kannada) in the Admission Tichel issued to
yott, which must be stated clearly on the cover of the
answer book i1 the space provided for this purpose. No
credit will be given for the answers written in @ medium
other than that specified in the Admission Ticket.

Candidates should attempt questions 1 and 5 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 question are indicated at the end of
the question.
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SECTION 4 . i
o

l‘ Ay
Att(.mpt Ay three f the fbHowing : |

. 3&20:6'0
(a) A 85 ahsorhg 500 calories of
: 5ol hegt and im:reases its  vol ume

by 70 lity
A l At h r ;
tres gp CXpansion g4 4 constany o
£ externg] Pressure  f

(I IO- -

rnal energy of the

20
th)  Accoun for the following
) } IxB=)
(1 Juule Thomsc Tei ’
ST ‘O ; * [ t
coefficient fo; an ideal gag o zero,
(1) Hydro N gas gt hy :
t g I5 at  high bressure gn expansion gy room
b - - N . :
Cmperature undergoes ap INcrease in temperature.
(i) Carb 10X] Initially ©
t ‘lon dioxide mtially at 20¢° ¢ cannot be converted tnto
liquid by merely increasing the pressure,
(iv) AG is a better criterign of Spontaneity of reaction than AH
(e) Ten moles of an ideal gas initially at 500 g and ()2 atmosphere
pressure s expanded & final pressure of 2 atmospheres and
lemperabure of (900 K. What s the inerease in entropy
(",'p = 7 cals mol-1 g1 20
(d)  Caleulate the number of atoms contained within the unit cell of
Hthium metal and from it tdentity whether 1. belongs to fee or bee
lattice density of 1, 053 g em™ and separation of the 100 planes
20

of the metal is 350 pm. Molar mass of Li js 6-941 g

action studies on sodium chloride

2. (a) Discuss the results of X-ray diffr
structure  of  NaCl

and arrive at the erystal  lattice

crystals
altice structure of KCl and (50, 20

Compare this with the crystal |
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Ix20=60

1. 3$NT O35 TIRTOR S0, erv3o 233000 -

1 TR 0Rs

500 ﬁadmo T 0TDY 2,0 DBHOTE :

dmcﬁ DN uéc%d@ :bmdz’uaomﬁ sRd TR,

£203D® Eﬁéoia@,, NOETT
20

() 2000 2D

(Atmosphere) o
70 Oe3UfnvEy, aﬁo&oﬁvm@itﬁ. ©

03370 B O0TY SERpLp

4x5=2
() & $9NRTE, oo e

(i) 0 BB3E wawd, WU EooR S’ mmoﬁz@ B,

(ji) 300 YO oécﬂ@ whE LIRTY OB IIR VAOD Dmdﬁfaomrﬁ
00 U\J“‘Do:ﬁ £23‘ar‘o:v%d .

(iil) ©CopRe 200° C 02T = QOMOT doja‘aé & B Sinle &3:35350
SADICER ézi::oaj)z:’:d Sweed BEeei wadésx’oaﬁ)m Rl RALE

(v) woth @3sodon Honosdndonsy edohen AH nog AG wogsd
L3 BRRLLD.

(%) woonpnd 500 K &onse 0.2 ToBOROMH LIBEYTI 20T BE3e BAVD
10 Speefnesy 2 —yTos0ens wods L3B Tone 1000 K U\J'ﬁ)o%
HRDATN e dolsiald (Entropy) &), a’fbcmarb:éci ?

C —7(‘alsm011K1

(B) OpoPo SpeBE .o DIV 23T _DT HoEPORY %083,008,
g8,3508, HA v oo fec c:@b?:n‘ﬁ RechZrdode LFE bee
mwnﬁ“ﬁ ﬁedo:édcﬁoe DOLNTEY a“oabaoao“)ab OHo0oT  TOL,B03N
053 g em™ ™Y Serms 100 Beand BPesesgresy 350 pm.
OB ohoxd SHeCC’ qﬁ_)ﬁémbojaa (Molar mass) 6-941 g.

2. (o) ReeBoko FpeGES BoOWHNRY Hed I 500 os3ed  (Diffraction)
WG OPINY B "‘é)saoaimﬂ o 33 mso AptBodo 3RS KIS

2woRd CudonEy NCARA. ABTY KCl monm CsCl 3 5&36 mvomd
gdngncdn Bweeda.
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n .p ol .'l, ()Ir\ L ]]( I](

v atomje Hias of

()J[.‘ VV , i I I3 =
I

: alongge LRas and

also for 4 diatomie gas ?

el State t) ; 20
c e tl * 18
caleutate g luld law of t.hernwdynamics and  show how on
Ate the absolyte vali ' e can
8 alue of entropy of e d .
as a gas g 250 (0 Wy of g substance which exigig
20

(, A Uf\ ( 3 ((_)r , NO, N f; L l]d ,()3 . 2[)

(b Qne mole of ap tdeal gag Was compregge] isothm‘maﬂy at 300 K
from ap mnitial Pressure of 1 atmosphere ¢ 4 final hpressm'e of
100 atmospheres, Calculate the change in ree energy and cntropy
of the gas. Jg this process Spontaneous ppe 2 Account for from
AG valye, | 20

tc)  The standarg enthalpy of combustion of trystalline bengzoie acid tp
CO, and Ho0 s — 39089 kI per mole at 25°C. The standard
enthalpy of formation of CO, (g) and H,0 ) are — 39351 kJ and
— 28584 kJ per mole respectively. Caleulate Ape and AE" for the

formation of crystalline benzoje acid from g elements at 250 (1, 20
[. () Define bond strength “and bond length. flow is the percentagre of
ionic character s covadent boned  related Lo the difference in
Qlectm-negutivjty of the constituent atoms 7 How is dipole moment
of a molecule refated 1o Y of ionic character ? Mustirate your
answer with HF molecule. 30
UL : ? N ' heir charactovislies Which
thy  What are liquid erystals 7 Mention 1hei characloervisiics,
10

substances hehave essentially as ligiid erystals 2
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(D) 2EsCEPES e wod SRS c, 3% ; pot 0% :
SEpRd. WO £FBOBINT phod, ST PO

.

0
(.}‘ ot 3R ! 9
‘v
' 30
(%) eroEi2O0 8 035 5on B ('I‘hermodynamlcs) SR T ?)ojamwj: md ﬁ
er CJojg(-D J:w BRREOTE 0,00 SO 2BEETT e TN "
t X > D,
2P OB N 656&’}3?:3&5353 Sownray SR
- 2- 5 cuAnEay #9A- 20
3. () €O, C0,, NO, NQg~ &N COy°" 0¥ easo0as 08 @

(D) BosE sROT WO Spcetdy 300 K oRé) wooBs 1 mmiis;
z oy AT
Lgrbor 100 azasdny wodE WITB, 23 pegdond .ﬂoém 38,
amroasn. whed SRERE e mERERY U8 BB
$ 1 AG " FOLd
g3,m500. 73,5,030030 ﬁdoinoaﬁ)eoéasamcﬁ ) AG SPO00T Yt ”
394,

(2) mYICRTT sermecnst wmady €02 mone HyO ©h GeHRTO
ZEPE WO Sommnw 25° C 0P 53 SRt —-32289 kd
sn3d. €Oy (&) % H00 1% SRR 257008

e.f"oa-ri;moa‘ﬁar’a:g 3 Fen 32 3peert  -— 39351 kJ e
—— 28584 kd Eﬁf'\dagag. 257 C Q‘DQ Ty vatolonssiaketa ﬁﬁj&‘iﬁdma’id
S acdnst B BRDRANITE, AHP 503y AE" 0By 37,508, 20

4. (o) wom WO o 230TTP0BUBEY B0, 20T rmnocdmed 230 3T3QTIE
BOITPNE OO0 segmoodny LT T FAAD IO STA LTI SIS L-daédczﬁé‘ﬁ Ben
soneg BEDGZE 2 20w s QT 239,533, 8030 woinE OF 0
v R e Howopatads HF emman Zepopaned NE, Sivcieinas)

w3DA, 3C
(D) &,F0R nﬁﬁﬁeﬁocﬁdem ) omny  LdE, O3 ERYE 295, 03T
STRRENS SRV 03,50 %éssriﬁéoi 336 g 392, 2
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SECTION g

_ |
0, Attempt any three of the fo”mving , 4 b

N £

Ir20=60
( A flISLlOId(l. Yeaction is ¢y, Complete jn | hour. Wit 15 the half
life peripd of the reaction 9 o

b | 20
. n a Mmoving !.)t_)undm'y CXperimen|, using 0.1 N KCl ang using

IJFhiUJH chioride ag the indicator olectrolyte, the transport numboy
of K* wag found to pe 0-4833. During (},e course of Lhé -exp(_.-rjrnp..n‘t
4 constant current, of 0-006 AP was pagsed for 1900 seconds. ’fhe
tube in which the CXperiment wag carried out hagd 4 Cross section
area of ()-1149 cm?, By what distance would the bnund:‘uy h -

. dve
moved during (he course of the experiment ? 20

(¢)  Discuss ip detail  the kinetics of pholochemical reactions aof
h}'dl'ogen with hn]ngens. 20

(d)  Caleulate the activation energy of a first order reaction the half Jifo

period  of which 15 3000 minuteg at 313 K and 600 minntes at
333 K. _ 20

6. (2} How are alkene complexes (Jf"trun.u;itinn metals prepared 2 Discuss
the bonding in them. 20

(by  Caleulate the cell EMF. Write the cell reaction and caleulate the

value of free criergy change involved ip the folowing cell ot 2ro .,

". .'..}.
Znlzn** 0.0001 M || Cuyy, 1 Cu

Given the S.R.P. of Zn** 1 Zn and Cu** | Cu are respectively — (.74
and 0-34 V. ' ' 20

(c}  Derive an expression for the second order rate constant for a
reaction based on collision theory. 20

7. (a) Explain crystal field theory and the magnetic properties of 3
~transition metals based on crystal field theory. 30

(b)  What are the various methods by which lanthanides can  he

separated ? Give the outer configuration of lanthanides In various
30

states of oxidation,
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K ouen B
5. 293 GinpDIGURe FxedE YOgLA ! L 3x20 60

(2) womo TFsH SMEE B3gobows L.ow rotlon® 40% O, SPNEHIE.
84 wB&uﬂJodD wCSDonDaSaDEESEﬁ OB oI, 20

(D) 01 N KCI ohd wvad e Oboho datdnm &y BAUS
lasEARALCRl sy GO kS Zodeatg KY 3 520030
dosiobs 04833 N Somwold.  Foleer  HCUmS0E 1900
Somsnesdn 0006 o 0&HVITE NS T 123 n,JCiJ 3 H INpISIA )
md&v:ﬂm&azﬁs & Bodet riaﬁa ﬁémmmad Fovsod wcﬁgﬁ 0 OARBE
0-1142 cm?. Bedrens 13008 Acsodn o, ©0303, aSQDNcm@m ? 20

(%) méeixaaéa@m%o&n HOEITE  B30T0INT 38 odop B3NN

R

I mjsﬁgt SZCemon w3l A. 20
(B) wge SoINTPES VTHOI 313 K o2 3000 dna@Enss Tonme 333 K
oR® 600 Q0N ahzodT  B[FPSNED ©,98,030% 58 03032
JEoRTY 33,5320, 20
6. (o) mopy Seednd WO sooREI YRy BeR  BoIWORCRTLRHE 7
BmnYOtE LoREss 21 WA 20

(2) achdesn EMF S, SEEne.  $ecdn SBEooDI 23800 33

259 C o:be.) EYT00 Q@#?@\SQ wﬁém‘a%ﬁ Efmé Sﬁ& GO RBOR
55530635553* é’a‘dm%.

Zn | Zn++ 00001 M || Cugy, | Cu

ad Zo**| Zn were CutiCu nd SRI OBy LTIBFITIN
076 @marte 0-34 V 0w 3REUNT. 20

(8) RogimEro ATROSHRy YHOAT Sasobolnond Getoh Sned Sen
Nohosd, TpBobEy FomBRAND. | 20

7. (2) 388 3, TROBHY, HTOA. EAELAEASS ATROTTE 308 3d TR

meﬁrﬁe; aaof»:aeoja mwcﬁabz‘ri%*‘i:; STS0A. 30
(0) epomguonedy BFesmd DOT DoRSNEy G3RDHF) 7 YUFRERT AN
mm@ moqﬁaﬁ‘m 2TRT, DIy nay $9A. 30
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8. (a) Give an account of the extraction of thorium and the chemistry ol

thorium compounds, i

(b) Discuss the nature of bonding in binuciear and polynuclear metal

carbonyls, 20

(¢} Discuss the properties of alkali and alkaline earth metals in Hquid
ammonia. 20
Values of some useful constants
R = 1.987 cals mol ' K
:.8-314 J mol™ K7
= 0-08205 lit atm mol ™! K7!
Planck constant h = 6626 = 1077 Js
= 6626 x 10727 ergs
Faraday F = 96500 coulombs
Mass of electron = 911 x 107! kg
O+l{'l

Velocity of light = 3 x 1 ci/sec

LeV=1602x 1077

www.upscportal.com
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8. () Feebodo AFsplehlar (Extraction) 20 LEEND B2 GREDORC
ZEHORNTBIY (Chemistry) Q@02 21)
() Lamgrod 070 ARSSICR e Speal  SONAEGUTHY DO
5 Sp@sidy Hues 20

(2) T wRRtNUIRTEOTE  TU worte 9, DEOD Z33%00 Spe®mnd

roracehene i Wi A, 20

oy evaEaoog g”oaea’m*’ SIS
o= 1987 cals mol~! K1

= %314 mol™! K-

. 008205 lit atm mol™! K1
smpost 20008 h = 6626 1074 Js

_ 6626 x 10727 ergs

@‘abdci I = 96500 coulombs
o853 gFEP = 911 107! kg
3usm [en = 3 x 1o+i0 cﬁl/sec
1 oV = 1.602 x 10719

Jih
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CHEMISTRY

Paper 2

Time -4 Hours |

{ Maximum Marks : 300

INSTRUCTIONS
Fach question is printed both in English and in Kannada.

Answers must be written in  the medium specified
(Fenglish or Kannada) in the Admission Ticket i(ssued o
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 specificd in the Admission Tickel.

Candidates should attempt questions I and 5 which are
compulsory, and any three of the remaining questions,

selecting at least one question from eacl Section.

All questions carry equal marks.

Ded Bowd @ & Seeol XpUING 85,08 TpH030TY, o=} &8 50X
Fadod @ETY SwHICANE.

[Turn over
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SECTION A

Lo Answer any three of ihe folfowingr

ta) BDistinguish the two compounds by the 'I-NMR data
(TIiI.S(f'.HBiJCH:] and CHLCH, — CO — CH,
thy  Identify the two compounds by the mass speciral data - 104 10=20
ol Ol
[ o
L \ e \:-::://_ \
1 Br

(e} Explain why iodide ion is a better leaving group than a fuoride

1n. 20
() Explain the following reaction 20
OH OH
N
NthM[’ /']
e \T
CH,CHCL CH,CH,0CH,

2. (a) Predict the product in the following reaction on the basis of
Woodward-Hoffmann «pules. I 10=30

0O
P
(1) - { hv
S /O -
P
A
i {1 [as -

(‘ \ hy
i | /)
Sy
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Dpert A
20=60
|, 39R3 OSRRTITOR wo0d, YUZ0A N 3x20 )
(&) MINMR 5303008 B OB nogmgm ;Séaaﬁlﬁ:;? Ro03%
CH,CH,OCHy 3 CH,CH, — €O — U3 o

S0 DoosnEnERy HddA
011

L3 55330563063

o

Br

(D) ©3Foed ORt

Cl
wolndnod woded B BolRR BU3 Séadnmﬁ (leaving 20_

(2) meddw"
group) e3oNC3. ALd HE D0RTRY WRbA.
(5) 39N D3soboby HBOL : 20
OH OH
Na O Me
e %
CH,CH,CI CIL,CH,0CH,
2. () 39AS 3’3_,3@03:;033@ DHEEIEE Tt T NODTONRG Y eS30A
3 OIPPOTRY, YWD ! 3x10=30
= O
(1) hy
NP >
0
¢ Cp
- h .
el AN Lg
(ii) l ¢ =, 0
O hv
{1i) —
X _0
[Turn over,
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(h) Explain the f‘“”r_m,mg renctions
......‘z;':*-\\\ o (" (—) () N I8!
g L 2
RPNy SN
&

() | ] KNI7,
’ ’ . “ }

N* ligy. NII,

/ .

O

3. () Explai, ALX, coupling in (e "MENMER

h) Fxpl

20}
ain iy Shutadiome e :
A }F 1, gh_l”.l“h( ne showg absorptio, Maximum 207 i
Whereas | 5-hexadiene shows it 44 185 nm. 2¢)
(c) Explain the impc_‘n‘tamre of Raman spectra. 20
4. () Explain the following re:lctiw‘ns : I 10=3¢)
T
. o h
(i ” é; LN
R Acctong
‘ ()
. _{JUHCH? A
| S e ' Il B
i ] e, b
CHL,
i CGeHg =~ 0o~ ¢« CHy=C=cn, _h |
|
CH,

thy Bxplain the tormation of terylene,

['J) ()
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- (8) 39S S A3 OBNETG, LSO o
. (COONa
LT T
? () | |J\ é_,
: \\\__/" ~
: Cl
=
(i) L ﬂ\ KNH,
N . L
N+ Cli ]1q. NHI!
l
O~
$o (20) TENMR 89 A,X, $a0resy S0, 20

() I, d-wodmans® 217 nm 59O nog  wademdohdy Incds 3.
I, 5-@:fea® 185 nm 39 nog osdecds 3pc0WIB. W

STy HIOX. 20
(%) oohat dackand TENBODE; DSDA, 20
1o (o) 29N D38 odhnvay, D0 30
‘ i hy
(1) —
. Eﬁui‘;i@@ﬁg
CO - Cil JU\
N A o
(ii) f | ho hS
k . —_—
CH

4

(i) CgHy~ CO = Cglly + CH,-C=CH, _hv
CH,

(2) Budes® ek BramkRAVYI » HI302. i

[T o
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SECTION B

3. Answer any frwo questlionsg - 2x30=1()

(n)  An organie compound of molecular formula CyH (0, showed three

beats in {he PMR as given below - 30
5196 {singlet, 3H)

50 (singlet, 2H)

7-2 (singlet, 5I)

In the infra-red, a strong band appeared it 1740 em™, Deoduee the

structure of the compound.

]

(h) Explain how you will confirm the fullr_;wing siructure using [R,

UV, 'HNMR and mass spectral data : 30

CH = Cl - COOC, I,

PN
. I\J/ {trans)

OCH,

CH,0

(¢} Discuss any two reactjons ol aromatic nucleophilic substitution.

2xlh=1)
6. ()l Lxplain the mechanism of sodium-liquid ammonia reduction. 10
thy  Bxplain ihe singrlel s Lriplet states of nilrenes, 340

Www.upscportal.com
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Qe b

S QO ”ﬁﬁ@ﬁ 0304

PR
. l))hh:q_)

S0%) BNRRT, AW REohE BOOINFTHHOT PMR 39 84T

(o) “11”\{1“3
shpdy JERNYEY 320830 ¢

AmtLs03
o 106 (w83, 31D
g O (083, 21D

7.2 (083, BID

el
D
M
it
}:E I-)
o
~y
e
w
CH-
o
X
E:

u:JwrﬂFa\Scje") 1740 (‘m‘l d@ 0 Loldy 2ILETRD

0 rJOUjJ)gd dzjtJOjJ_i} (‘dec:)rl

UV, ‘H-NMR @one g0 Oethd mﬂc‘,ms LR AT

{&) IR,
%ef} @O“‘“Cﬁ”ﬂu DA

JoiEorE SuSoTY TER d&)z;;ﬁ&-

CH = CH - COOC,Hy,

] »
//L\ (Lrans)
cH,0

4 OCH,

() i3 kst Jﬁéﬁﬁugﬁf:?_i@ﬁ{' 8{1311?335;-3@ B nENTaplateicESIele 3 B

o r . 3] —
wy Wdude nod
[
G, (o2) Amciiudo-GE sl penoin ODBUE D b O3B0FFBTy, WBLD
() Gpeatn 28 S Foh3, H2neEy, HH0A
i
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7. (al How wif You synthesjze thie l‘k;Hma-'mf.;' Campattindys v < 10=40
. _ OH
. I
oo
' T CHO
e L OH = COOT
(1) - J' 'I
R CH,
o CH=CH - o
i ]

e from ‘ ”
J
o

Ty

(h) Discuss the rrlwmistr_\f of silicones.

20
o Write the mechanisy af the lollowing reactions 2x15=30
(i) Dieckmann cyclization

00 Arematic cleetrophilie substitition

(h) Explain the following terms -

{i) I\ICI.,zlff'er[.y rearrangement

(11} Pascal's triangle

www.upscportal.com
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7. (o) $¥g0r Xooxwgnudy men RodetdDd ? 4x10=40
OH
=
(i) s |
=7 cHO
CH = C - COOH
(ii) |
CH,
CH=CH - CHO
w T
OH 002115
| OCH3 OCH3
(iv) ‘ pold
CHO
(D) 2O30ea MY DOLOODIT poodeenson Wil Wl St
8. () 8¥sor B,ds0dhnv 3,03030,03 2} 228000 ! Ix15-
() dsfHa’ deesdn.
(i) wdweamLisE’ ada’xawea;eiff B3R,
2)(15-:.,']{!

(D) dvdor ToRIRRYEY NE0A
(i) SHetoPls PHINETYE

(i1} mn&eﬁ %é.raeai
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