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1. You have opted for English as medinm of Question Paper. This Test Booklet contains
one hundred and forty five (20 Part‘A’+50 Part ‘B’ +75 Part ‘C’) Multiple Choice
Questions (MCQs). You are required to answer a maximim of 15, 35 and 25 questicns
from part ‘A’ ‘B’ and *C’ respectively. If more than required nu nibet of questions are
answered. only first 15, 35 and 25 questions in Parts ‘A’ ‘B and ‘C’ respectively, will be
taken up for evaluation.

2. Answer sheet has been provided separately: Before you start filling up your particulars.
please ensure that the booklet contains Tequisite numiber of pages and that these are not-
torn or mutilated. If it is so, you may request the Invigilator to change the ‘booklet.
Likewise, check the answer sheet also. Sheets for rough work have been appended fo the
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I - 7 -Auswer sheer in the space provided on the side 1 of Answer sheet.” Also-put your -
A - signatures in the space identified. . » T
4, You must darken the appro riate circles with a pencil related to Roll Number,
- ‘Subject-Code, Booklet Code.and ‘Centre-Code on the OMR: reet.
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_the Answer Sheet, failing which, the computer §
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gstion‘in Part “A’ and ‘B’ carries 2 marks and Part *C’-questiofis carry 4 marks
- -each.respectively. There will be negative mriatking @ 25% for each wrong answet.
.. 6. 'Beélow each question in Part *A’, “B’ and ‘C" four aitetfiatives or responses are given.
Only one of these alternatives is the “corréct” option to the question. You haveto find,
. fo:;each question, the correct or the'best answer. o )
7.  Candidates found copying or resorting to any unfair means are liable to be disqualified
“from this and future examinations. -
8. (Candidate should not write anything anywhere except on answef sheet or sheets for
rough work. -
After the test is over, you MUST hand over the Test Booklet and answer sheet (OMR) to
the-invigilator.
Use of calculator is not permitted.

1 have verified all the information filled
in by the candidate.
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1.6 x 107'°)

1.67 x 10kg

6.67 x 10" Nmekg?
fsrant feeris

8.854 x 107 Fm
47 >* 107 Hm™

USEFUL FUNDAMENTAL
CONSTANTS

Mass of electron
Planck’s constant
Charge of electron
Boltzmann constant
Velocity of Light
1.6 x 1077

1.67 x 107kg

6.67 % 10" Nm%g™
Rvdberg constant
Avogadro number
8.854 x 10" Fm*
47 = 107 Hm™

Molar Gas constants

9.11 x 107" Kg
6.63 x 107" J sec
1.6 x 10-°C
1.38 x 10 J/K

3.0 x 10* m/Sec

1.097 % 107 m*

6.023 x 10* mole™

8.314 JK™' mole™

9.11 x 107" Kg
6.63 x 107+ J sec
1.6x107°C
1.38 x 102 J/K

3.0 x 108 m/Sec

1.097 x 10" m™

6.023 x 10¥ mole™

8.314JK ‘mole !
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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic
Number Weight Number Weight
Actinium Ac 89 (227) Mercury Hg 80 200.59
Atuminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sb 51 121.75 Neon Ne : 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 {237)
Arsenic As - 33 74.92 Nickel Ni 28 £8.71
Astatine At 85 (210) Niobium Nb ' 41 92.91
Barium Ba 5 137.34 Nitrogen N ' 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 {253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (o] 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf . 98 (251) Polonium Po 84 (210)
Carbon ¢ 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine ¢l 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 23 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Rysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 39 (254) Ruthenium Ru 44 101.1
Erblun.1 Er 68 167.26 Samarium Sm 62 150.35
Europlum Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) .
Fluorine F 9 19.00 S.ellemum S.e 34 78.96
Francium Fr 87 (223) S!Incon Si. . 14 28.09
Gadolinium Gd 64 167.25 S'lv?r Ag 47 107.870
. Sodium Na 1" 22.9898
Gallium Ga 31 69.72 .
Germanium Ge 32 72.59 Strontium Sr 38 87.62
Gold Au 79 196.97 Sulfur S 16 32.064
Hafnium HE 72 178.49 Tantalum Ta 73 180.95
Helium He 2 4.003 Techn‘etlum Tc 43 (99)
Holmium Ho 67 164.93 TeIIu.rlum Te 52 127.60
Hydrogen H 1 1.0080 Terbl.um Tb 65 158.92
Indium In 49 114.82 Thallium T! 81 204.37
lodine [ 53 126.90 Thorium Th 90 232.04
Iridium Ir 77 192.2 Thulium Tm 69 168.93
iron Fe 26 55.85 Tin Sn 50 118.69
Krypton Kr 16 83.80 Titanium Ti 22 47.90
Lanthanum La 57 138.91  Tungsten w 74 183.85
Lawrencium Lr 103 (257) Uranium u 92 238.03
Lead Pb 82 207.19 Vanadium v 23 50,94
Lithium Li 3 6.939 Xenon Xe 54 131.30
Lutetium Lu 71 174.97 Ytterbium Yb 70 173.04
Magnesium Mg 12 24.312 Yttrium Y 39 88.91
Manganese Mn 25 54.94 Zinc Zn 30 85.37
Mendelevium Md 101 (256) Zirconium Zr 40 91.22

“Based on mass of C'? at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of
natural isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most
stable known isotopes.)
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Which of the following numbers is the largest?

4 3 4 2 3 2
s 2
2% 2% 372 3% 47 4%

2

1. 2% 2. 3% 3. 4% 4, 47

form ¥ w7 ABCDEFGH @7 &v ®mra & w7 8/ 19 A, C ar F & Bair @7 89%a &
The cube ABCDEFGH in the figure has each edge equal to a. The area of the triangle
with vertices at A, Cand F is

1. _\ﬁéaz 2. _\/2_§_a2 3. \/5(12 4.2\/§a2

597 &% UGCCSIR @ sprel & = fa=are) &) wer o7 8 anfd U aer | wrr—arer 78 o7
e

What is the number of distinct arrangements of the letters of the word UGCCSIR so that
U and I cannot come together?

1. 2520 2. 720 3. 1520 4. 1800

a1 [& w7 T aaEml &7 ahe 21 &) 39 el & gl @ Ay @7 e 9ud T 7
87

Suppose the sum of the seven positive numbers is 21. What is the minium possible value
of the average of the sqaures of these numbers?

1. 63 2. 21 3.9 4. 7

a4 f& [ Let

A_1‘3+2‘3+3”+~-+100” B_1“+3‘3+5‘3+---+99‘3 C_2‘3+4‘3+6‘3+---+1oo‘3
- 100 ’ 50 ’ 50

faer & & @ w8t 87
Which of the following is true?

1. B<C<A 2. A<B<C 3. B<A<C 4. C<A<B
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A circle of radius 5 units in the XY plane has its centre in the first quadrant, touches the
x-axis and has a chord of length 6 units on the y-axis. The coordinates of its centre are

1. (4,6) 2. (3,5) 3. (5,4) 4. (4,5)

6 @ 79 g @ &Y BT | d qrelr Ve gguheid 39 FHIY g7 WIar 8 [& &% @I @ fory va &
& @7 SUANT a7 wrer & aR & AT §I) HIeT O 8, [oradT wer &

A wire of length 6m is used to make a tetrahedron of each edge 1m, using only one
strand of wire for each edge. The minimum number of times the wire has to be cut is

afe 477 3/ged & 3FTel & el &1 IHA x & al logyx @7 7T FT &7

If the sum of the next two terms of the series below is x, what is the value of logyx ?

2,4,8,-16,32,-64, 128,.........

1. 128 2. 10 3. 256 4. 8

anf—sinf @7 30° e waE 10 WA @ ve wE WA BT V% YAl gIHT 81 WA P o<y V&l T
U ST gaHT P gar 8/ Wel P e dH B

A conical vessel with semi-vertical angle 30° and height 10.5 cm has a thin lid. A sphere
kept inside it touches the lid. The radius of the sphere in cm is

1. 35 2.5 3. 65 4. 7
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Amar, Akbar and Anthony are three friends, one of whom is a doctor, another is an
engineer and the third is a professor. Amar is not an engineer. Akbar is the shortest.
The tallest person is a doctor. The engineer’s height is the geometric mean of the
heights of the other two. Then which of the following is true?

Amar is a doctor and he is the tallest
Akbar is a professor and he is the tallest
Anthony is an engineer and he is shortest
Anthony is a doctor and he is the tallest

NSRS

3 100 fafecrar 100 fe 4 100 g8 gasd & ar 7 ffooral @) 7 g8l & qs+ & faaar
GG A7
If 100 cats catch 100 mice in 100 minutes, then how long will it take for 7 cats to catch

7 mice?

1. 100/7 &= /minutes 2. 100 7fA7e /minutes
3. 49/100 fA5< /minutes 4. 7 &7 /minutes
=7 far fdwer fAeger ear 87
What does this digram demonstrate?
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Suppose there are socks of N different colors in a box. If you take out one sock at a
time, what is the maximum number of socks that you have to take out before a
matching pair is found? Assume that N is an even number.

1. N 2. N+1 3. N-1 4. N2
4 W?WWM#?@H%#W@W¢WWP

At what time after 4 O’ clock, the hour and the minute hands will lie opposite to each
other?

1. 4-50"-31" 2. 4-52'-51" 3. 4-53'-23" 4. 4-54"-33"

77 @l # wiT—wT x—aT & RIE gar &7
Which of the following curves just touches the x axis?

1. y=x®—x+1 2. y=x’-2x+2
3. y=x"-10x+25 4.y=x"-Tx+12
C D
(]
A B
7fe AB, CD # warw & @ AO, 20D # w7 & @ Aair OAB &7 d5%er Ao OCD
F GABT ¥ fHa T ge7 87

If AB is paralled to CD and AO=20D, then the area of triangle OAB is bigger than the
area of triangle OCD by a factor of

1. 2 2.3 3. 4 4. 8

R f35a1 @ vo Spfger 78ve @ 0% eI % Vo sl @R wHiT gv e v &) T @
Rra v Rery v& 6 @ & T ) BT ward @) 45 TET &1 @w @ G £ -

A semi-circular arch of radius R has a vertical pole put on the ground together with one
of its legs. An ant on the top of the arch finds the angular height of the tip of the pole
to be 45°. The height of the pole is

1. V2R 2. 3R 3. J4R 4. 3R
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Suppose we make N identical smaller spheres from a big sphere. The total surface area
of the smaller spheres is X times the total surface area of the big sphere, where X is

~

1. JN 2. 1 3. N7 4. N

s 241 301 331 39] 517 ... @ 3T GeET FqT 87
What is the next number in the sequence 24, 30, 33, 39, 51,-=meue ?

1. 57 2. 69 3. 54 4. 81

V% AT # "% XEr @ wrdt & o ® 7 5 3 vy & T @i @ G &1 gdadf
@ wer 8

Four lines are drawn on a plane with no two parallel and no three concurrent. Lines are
drawn joining the points of intersection of the previous four lines. The number of new

lines obtained this way is

12 4. 2

(U8

1. 3 2.5

49T /PART B

‘g’ TRE BEw F 1 & wHY v 39 gfereira @ fore, Raw aer RS &

1. 972 @ (+) 2. 72 @ (+) 3. 92 @ () 4. 72 @ ()

For an odd nucleon in ‘g’ nuclear orbital and parallel to I, spin and parity are:

1. 9/2 and (+) 2. 7/2 and (+) 3. 972 and () 4. 7/2 and (-)

fage—ely g P @ Felor @ for, o1 & W shoaw sugaw aife &
1. PbCl, 2. PbSO, 3. Pb(Et)s 4. Pb(BF,),

For the deposition of Pb by electroplating, the best suited compound among the following is

1. PbCl, 2. PbSO, 3. Pb(Et) 4. Pb(BF,),
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7= & & R9v fAom & fgas & ofRg aro &

(A) w@rer &t vawaffar (C) fEver™ @t acgfe Giear
(B) fawery @7 wyory (D) fwew a1 Rare
1. AABar D 2. B,Ca#@nr D 3. ACer D 4. A,Bar C

Appropriate reasons for the deviation form the Beer’s law amon g the following are

(A) Monochromaticity of light (C) Very high concentration of analyte
(B) Association of analyte (D) Dissociation of analyte
1. A,BandD 2. B,CandD 3. A,CandD 4. A, BandC

V7 wifad wefg NaOH o 357 4 @ &7 s=a9 fBergar eofar 87
1. La(OH); 2. Nd(OH), 3. Sm(OH), 4. Lu(OH)3
Which one of the following shows the highest solubility in hot concentrated aqueous NaOH ?

1. La(OH), 2. Nd(OH); 3. Sm(OH), 4. Lu(OH),

CO,, @ o9FF Wagw & & qerqa B Bury srave oo o o7 & Jufer & o9a e &

1. &= 2. @ 3. e 4. g

In the vibrational spectrum of CO,, the number of fundamental vibrational modes common in both

infrared and Raman are

1. three 2. two 3. one 4. zero
[Co(H,0)6]** # &es qomat o7 ey [CoCly)>™ 3 7% e v & sy &

gget & MLCT war aer gee & d—d w90

g # LMCT wgmwer

gl % d—d g@wer

ggel & d—d w7 ge ¥ MLCT @

b N

The light pink color of [Co(H,0)s]*" and the deep blue color of [CoCL] > are due to

MLCT transition in the first and d—d transition in the second
LMCT transitions in both

d—d transitions in both

d—d transition in the first and MLCT transition in the second

Lo -

[Mox(S2)s]*” 7% # wgaer S,> @ W qer Mo #F @y vy e, &

1. 27 8 2. 296 3. 178 4. 136
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In [Moy(S,)6]”” cluster the number of bridging S,”” and coordination number of Mo respectively, are

1. 2and B8 2. 2andé6 3. land8 4. landé6
HD #7'H NMR ®igga gofi -

1. & ve® @)/ 2. UFRF BT/

3. daar sg9ra 1:2:1 are ve e &/ 4. digar sgarT 1:1:1 3ret v& Be &)

'H NMR spectrum of HD would show

1. asinglet 2. adoublet
3. atriplet with intensity ratio 1:2:1 4. atriplet with intensity ratio 1:1:1

[Ru(PPhs),(acac),] (acac =VHifca—vwficrie) @ warfaa wamaafagr &) wer &
1. 2 2.3 3. 4 4. 5

The number of possible isomers of [Ru(PPhs),(acac),] (acac = acetylacetonate) is:

1. 2 2.3 3. 4 4.5

farveefty arg (1) OHice Hrergse % 9afua Cu — O arg=) @) ger aer &

1. 10 2. 6 3. 8 4. 4

The total number of Cu — O bonds present in the crystalline copper(Il) acetate monohydrate is
1. 10 2. 6 3. 8 4. 4

o/t g7rer @ ford fagya—Foncaar &1 v Seeiaq & a7 &

1. L, Cl 2. K,F 3. Na, Cl 4. Li, F

The electronegativity difference is the highest for the pair
1. Li, CI 2. KF 3. Na, (I 4. Li,F
CO,%, SO;, XeO; aorr NO;™ # ¥ gl adig gvaar 87

1. COs*, SO; = XeOs 2. SO, XeO; @27 NO;y
3. COs%, XeO; @2 NO;~ 4. COs*, SO; @r NO3~

Which ones among CO,;%, SO;, XeO; and NO;™ have planar structure?

1. CO;%, SO, and XeOs; 2. SO;, XeO; and NO;”
3. CO;, XeO; and NO;~ 4. CO;%, SO, and NO;y~

W — Cp 95 @7 TERw IiFaEe ¥ yEAvIgT waw e forae ford & ag &

1. n’—CpyFe 2. B°’=CpCoCl 3. 7°=CpNi 4. 1°—CpyCo



33.

34.

34.

3s.

3s.

36.

36.

37.

12

The substitution of 5’ — Cp group with nitric oxide is the easiest for

1. n°— CpsFe 2. 1°- Cp,CoCl 3. w'- Cp,Ni 4. n’-CpsCo

g

__OCH;

\Ph

(OC)sM=C

18 e 9% &7 srgavvr sear &/ 39 Fiaey & g v arer a7 ‘M’ @

1. Cr,Re" 2. Mo,V 3. V,Re" 4. Cr,V
The molecule
OCH;
(OC)5M=C<
Ph

obeys 18 e rule. The two ‘M’ satisfying the condition are

1. Cr, Re’ 2. Mo,V 3. V,Re” 4, Cr,V

1. Fe, Mo, Cu, Zn 2. Fe,Cu,Co,Ru 3. Cu,Mn,Zn, Ag 4. Fe, Ru, Zn, Mg
The correct set of the biologically essential elements is,

1. Fe, Mo, Cu, Zn 2. Fe, Cu, Co, Ru 3. Cu,Mn, Zn, Ag 4. Fe,Ru, Zn, Mg

[Cu(ethylenediamine),|** wfefir & g=a fawe EPR Waga & wifd o aret Yarsi &) &
g [Cuarames Raga(1)3/2 @er N &7 ]

1. 12 2. 15 3. 20 4. 36

The number of lines exhibited by a high resolution EPR spectrum of the species,
[Cu(ethylenediamine),]**is [Nuclear spin (I) of Cu=3/2 and that of N=1]

1. 12 2. 15 3.20 4. 36

OfARIferT G @7 gy AfafceldlT gar &

Ph
0]

N HH

o -
—OH
7

o drar (W), g7 (1) a7 amg (1) & sme=erT 8g Tiggior, sifadiorT ar Te@ qeargsil 1 STl &1
TvE JYIIT BY GHaT & | GARIeoHT @1 wve &
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HS HH
N sH
/ Ph =

e
/—OH 0”7 oH
o
HzN b@ S
HO,
3. TV sH 4 HOW
o) 0 :
—OH

Degradation of penicillin G
Ph/lr Hj%t"/s
&/ oH

gives penicillamine that can utilize nitrogen, oxygen or sulfur atoms as donors to bind with lead(II),
mercury(II) or copper(Il). The structure of penicillamine is

HS M H
N H sH
d Ph ;r /
. HZN% , /\g

O/}—OH 0" “OH
HoN _l" t‘ S
HO
3. T]/NH\/SH 4 HOW
¢} H
° ad

foreg a1y &1 S GHARY g & 98 8
1. ByHs 2. CHy 3. PH;s 4. SFs
The molecule that has an S¢ symmetry element is
1. B,Hs 2. CH, 3. PH;s 4. SFq
& werfies e # srprd RAga-Rya wwaT &
1. ’F5'D 2. )F>'P 3. F-°D 4. F>°p

The electric dipole allowed transition in a ¢ atomic system is
1. F»'D 2. F>'P 3. F-»"D 4. )F>°p

q TP EIERIOTT G F) -3 § @AY U (g &7 4 vy ol & a9 e ey 1s awe @
] WAlEE ST a5 T B 8

1. 2s 2. 2p; 3. 2p, 4. 2p.
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When a hydrogen atom is placed in an electric field along the y-axis, the orbital that mixes most
with the ground state 1s orbital is

1. 2s 2. 2p, 3. 2p, 4. 2p,

el @ ford AHvap ~ 41 15 G& 9fF 7 & vap=arsfiavv) | v qrgEsT @ 9% v v
uier Fe, T &

1. 410 JKX"' mol™ 2. 110J K" mol”
3. 41JK"' mol 4. 11JK "' mol™

For water, AH,,, ~ 41 kJ mol™. The molar entropy of vaporization at 1 atm pressure is
approximately

1. 410JK " mol’ 2. 110K mol”
3. 41 JX"' mol 4. 11 JK "' mol”

AT A T B sl et ward & ) mafEas (A, B) @ RY wr @ @ sisiaae
1. g & 2. gfRw & 3. sfEEegT 8 4. gIF/

If A and B are non-commuting hermitian operators, all eigenvalues of the operator given by the
commutator [A, B] are

1. complex 2. real 3. imaginary 4. zero

FARMAHTE [x | p,°] @1 T FE€ Tefar wwer &

1. 2§ 2. 2in 3. 2inhx 4. 2i hp,

The value of the commutator [x , p,’] is given by

1. 2i 2. 2ih 3. 2ihx 4. 2i hp,

3 ¥ W x Ty @ d9 BT GEea e g & are

1. <xy>=<yx> 2. <xP>=<xp>? 3. <> =<? 4, <xp>=<x> <>
The correlation coefficient between two arbitrary variables x and y is zero, if

1. <xy>=<yx> 2. <t =< 3. 9> =gt 4, <xy>=<x><y>
v w1 5977 300 K 9v v 72 ver wiw @ 90 J oo alar 81 e ¥ @ we aer 2

g8 200 K @& 3ifrm7 & 60 ] %o safRa avar &/
gz 200 K @ 31 &1 50 1 oo sjafea &var &
g8 250 K @ aifrm &1 60 ] o sfafea svar &4
g8 250 K & aifrr & 50 J &7 siafea ey &/

Ll e
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A Carnot engine takes up 90 J of heat from the source kept at 300 K. The correct statement among
the following is

it transfers 60 J of heat to the sink at 200 K
it transfers 50 J of heat to the sink at 200 K
it transfers 60 J of heat to the sink at 250 K
it transfers 50 J of heat to the sink at 250 K

LN

E, @ E, %af @ & Refaar &) giccawT ge7 &7 giedes Fed! & & fory |he waie ny/ng =
(3/2) exp [~(E1-E2)/kpT) & fagr aimar &/ wrer sroweear go/g) &

1. 2 2. 2/3 3. 32 4. 3

The relative population in two states with energies E; and E, satisfying Boltzman distribution is
given by ny/n; = (3/2) exp [-(E;-E,)/kpgT]. The relative degeneracy g»/g; is

1. 2 2. 2/3 3. 312 4. 3
ST e B

L p@)fzn(s)zr® ()co (wca@fP () 2 Py ()za(s)za )fag (safAg(s)Pr (o
3. py (s)[Fe(s)|Fe* (aq)”Cul’ (aq)|Cu(s)|Pt" (s) 4 P (s)H, (2)[H,S0, (aq)“Cu“ (aq)‘ Cu(s)|Pt, (s)

The Daniell cell is

1. py (s)IZn (s)| Zn™ (aq)"Cuz' (aq)’Cu (s)l Pt (s) 2. Py (s)!Zn (s)’ Zn* (aq)“Ag+ (aq)’Ag(s)!Pt" (s)
3. Pt,(s)[Fe(s)|Fe™ (aq)“Cu2+ (aq)’ Cu(s)|Pt, (s) - Pt (s)[H, (g)|H.S0, (aq)”CuZ+ (aq)|Cu(s)|Pt, (s)

N

Ife v g Fife wrarEfiE AT #t srfg @1 gRGeaTT ageieny d @radigd 8 oY, dl 9w dT
7 BT

1. In2/k 2. Ind4/k 3. 4/k 4. 1/4k

If the concept of half-life is generalized to quarter-life of a first order chemical reaction, it
will be equal to

1. In2/k 2. Indlk 3. 4/k 4. 1/4k
FITORT (97 g9 a5 ' @ [ a8

1. 8397 7 ey wiNEs 2. O § UHicE I

3. oo ¥ EIESTnRE T 4. INT ¥ FIEE IR

Kohlrausch’s law is applicable to a dilute solution of

1. potassium chloride in hexane 2. acetic acid in water
3. hydrochloric acid in water _ 4. benzoic acid in benzene
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ve a9 Ricgy F1E2T Bl @ @IfSTT SAEiEE i @ fafeaa smEd W fiamn Wil &1 Agl @7 ve
Wior gar & forerd) Wag SWHT JTeNT Fecd &

T 2. NO; 3. Na* 4. Ag

A dilute silver nitrate solution is added to a slight excess of sodium iodide solution. A sol of Aglis
formed whose surface adsorbs

L. I° ' 2. NO; 3. Na* 4. Ag’

O, &7 ST WIEH v FUT wear quiar & 9t 56875 cm” WY wiaws (@sieger) 8 wrdl &/
Wlmwagwanaﬁwﬁqwr?(og)Wwaﬁ?ﬁamﬁm(oe)#ﬁwﬂfﬂﬁﬁm?/ O
70, @ &7 Hul Fav 15125 cm 2/ O, 1 a7 Refy @ frrorT sorf (cm™'#) &

0875 2 15125 3. 72000 4. 41750

15125 " 56875

The absorption spectrum of O, shows a vibrational structure that becomes continuum at 56875
cm’. At the continuum, it dissociates into one ground state atom (Og) and one excited state atom
(O,). The energy difference between O and O, i1s 15125 cm™'. The dissociation energy (in cm™) of
ground state of O, 1s

M 2 @ 3. 72000 4. 41750

15125 56875

T HEIROT ¥ SiTeid 8 Ao gEee (110) aer(111) & et 52 a ard <f ol @ &9 &7
BT &

1. 30° 2. 45° 3. 60° 4. 90°

The angle between the two planes represented by the Miller indices (110) and (111) in a simple
cubic lattice is

1. 30° 2. 45° 3. 60° 4. 90°

TO—wFIFE P AT (X-38) $ G IOfaT qawar @ g (y-a) @1 @l v e [CMC = @ifde
Free wiz)

= )CMCpé—
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53. The correct representation of the variation of molar conductivity (y-axis) with surfactant

concentration (x-axis) is [CMC = critical micelle concentration]

y
54. =7 sfferar § geg 9cure B
Me

MeOH

Ph

OMe

OMe

Ph

O

Ph
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The major product formed in the following reaction is

Me
Agzo
PhA/H(%Nz o
0 hv
Me ¢ Me o

Me

Me
3. /(3':0 4 p oM
Ph h/\/\IO(\ ©
afe p-weiradidas® o @ pKa &7 7446 & T daigd el 71 4.19, @ Zeiled GqE @7
Opara &
1. 8.65 2. 432 3. 0.27 4. 0.27

If the pK, value for p-methoxybenzoic acid is 4.46 and that of benzoic acid is 4.19, the oy, for
methoxy group is

1. 8.65 2. 432 3. 0.27 4. -0.27

BRAT @7 Sawred I &

cadinene

1. Prelsw s 2. Hgreifae 3R 3. wWREfe s 4. Hivfaw kT

The biosynthetic precursor of cadinene is

cadinene

1. shikimic acid 2. mevalonic acid 3. arachidonic acid 4. prephenic acid
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gifre A-C 3 sreeramsil T 98! 79 8
o) o)
qé : g HO\' :0
HO o)
0 o)
1. A>B>C 2. B>C>A 3. C>A>B

The correct order of acidity of the compounds A-C is

o) o)

: \[é Hoi :0
\i HO o)
0 o)

1. A>B>C 2. B>C>A 3. C>A>B
377 gRad = smafea fanfafer ¢ -

}_\ o*ﬁ COOEt e ,Z e cooet o

. E,-ffwraT 2. Ei-fo=praa 3. syn [T

The mechanism involved in the following conversion is

’ HN‘(— piperidine . +H2N-(— . co,
O 0—  CooEl O COOEt
0

1. E,-elimination 2. E;-elimination 3. syn elimination

A= sifafFar & ford A-D @y fav & w8t wer & ()

eL;
K,CO N
MeO,S Zvs

4. B>A>C

4. B>A>C

4. Elcb-fA=ra

4. Elcb-elimination

(A) VRRw ipso TRRRTTT ARG (C) WHfw TRmwe gfvenTT

(B) vvrfew fagawisr gl

1. @97 A 7=7B 2. P A @rC 3. @ger C a=rD

(D) vvHEifes gaa ASHar Flawra

4. g C
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The correct statement(s) A-D are given for the following reaction. The correct one(s) is (are)

(0]
F DMSO / \
¥ TK,Co, . MeO:S N _ P
MeO,S N Zvms

(A) aromatic ipso substitution reaction (C) aromatic nucleophilic substitution
(B) aromatic electrophilic substitution (D) aromatic free radical substitution
1. A and B only 2. Aand Conly 3. CandD only 4. Conly

%7 GBI~ T w39 g7 IUEY &ar &

O Ph OH
I hv
J QL
Ph Me N,
Ph
1. IR garel afafsar 2. TR ger 1l affar
3. §iT st 4. Y-g#H srfataar

The following photochemical transformation proceeds through

Q ﬁ,h hv o
. Ph‘b
N —_—
Ph)J\/ “Me N,
Ph
1. Norrish type I reaction 2. Norrish type II reaction
3. Barton reaction 4. Paterno-Buchi reaction

UEHT JGHYT Y Ueh [AUCTzS A= Sayrel @) gar &/

Ph 0
HN H
S%\N o * HZNJ\( N\)J\OH
Ph °
77 fucrEe 8
1. Phe-Ala-Gly 2. Phe-Gly-Ala 3. Ala-Gly-Phe 4. Gly-Ala-Phe

A tripeptide gives the following products on Edman degradation.

Ph o
HN J\H/H
NI
-+
S%\N o H,N I OH
Ph
The tripeptide is

1. Phe-Ala-Gly 2. Phe-Gly-Ala 3. Ala-Gly-Phe 4. Gly-Ala-Phe
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293 K gv 3ifae &g 73 v 1HNMRP??§F#WW“WW&7(C3H7NO),W'a?afas‘)67.8(l
H,s),2.8 (3 H, s) @ 2.6 (3 H, s) g% gorfar &/ 78 3fre &

H 0 NH

0
1. 2. Me. A 3, Me\N/u\ a. U

H™ "NMe, N” "OMe N Me Me” “OMe

In the "H NMR spectrum recorded at 293 K, an organic compound (C;H;NO), exhibited signals at
67.8(1H,s),2.83 H,s)and 2.6 (3 H, s). The compound is

1 By i d
b i NMe, 2. Mo ome 3 Me\u/U\Me e ome
p-TEEIBAe Hide & IR wWaga % @eifrer saenyr d€ 987 geaHrT gar 8
1. 1670 cm™ 2. 1700 cm™ 3. 1730 cm™ 4. 1760 cm™

In the IR spectrum of p-nitrophenyl acetate, the carbonyl absorption band appears at

1. 1670 cm™ 2. 1700 cm™ 3. 1730 cm™ 4. 1760 cm™
(-)-&Yv & 7 BT F=l g A9 fara B
Ao

2
1. 1R, 4R 2. 1R, 4S 3. 15,4R 4. 15,48
The absolute configuration at the two chiral centres of (~)-camphor is

Z%o

4

11. 1R 4R 2. 1R, 4S8 3. 1S.4R 4. 15,45
7= sifdtaar & g7 g5 Jre B
1. MeoNCHO
@ POCI;
—_—
N  2H0
CHO

OHC
N
N
H H
CONMe, Me,NOC
H
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The major product formed in the following reaction is

1. MeoNCHO
@ POCI5
N >

H 2. H30"
CHO OHC
N
N H
CONMe, Me,NOC
3. ©\/\g 4. m
N
N H
H

v A s ) TR IR gere VIR ¥ ST we arel @ &
1. & = 3T e 2. FE gy 3. 7= 3 e 4.(715.?73?/?‘
The first person to separate a racemic mixture into individual enantiomers is

1. I.H. van’t Hoff 2. L. Pasteur 3. H.E. Fischer 4. F. Wohler
[18)-U=gelt7 @ ford 77 @eral ov faar |

(A) 7B TARe® &/

(B) 'HNMR w®agw # sraie ier76 9.28 ov ggifed gid &/

(C) ufel & 4 ve wer &)

el T &

1. A,B,C 2. o907 A 7T B 3. @97 Bawm C 4. @gg Ao C

Consider the following statements for [18]-annulene.
(A) itis aromatic
(B) the inner protons resonate at § 9.28 in its '"H NMR spectrum

(C) there are six protons in the shielded zone.

The correct statements are

1. AJB,C 2. Aand B only 3. Band Conly 4. A and C only

#2952 7w % HA, H®, @erBr', Br’ & o7 way &

HA, _HB

Me\A/Me

Br B

/1

=N
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HA, H® 03Raieifiw & aerr Br', Br’ sediRaieifie &/
H”, H® srardiRaieifys & o Br', BY: 03faeife &
H*, H® srediRaieine & @er Br, Br sFicifis &/
HA, H® ¢3f¥aiciys & @er Br', B sMieie &/

bl ol

In the compound given below, the relation between H%, H®; and between Br', Brlis

HA, LHP
MG\A/MG
B B

H*, H® are enantiotropic; and Br', Br’ are diastereotopic
HA, H® are diastereotopic; and Br', B are enantiotropic
HA, H® are diastereotopic; and Br', B’ are homotopic
HA, H® are enantiotropic; and Br', Brlare homotopic

el

T YIRT—aveeTE aRad B W~ @ @ ford SIfdaH 9ugad SfeH® §

Boc. N
oc N OAc o Boc N OH
H OTBDMS H OTBDMS
1. HCI, EtOH, wfaad 2. BuyNF
3. K,CO;, MeOH 4. CF;COOH, EtOH, rt

The most appropriate reagent to effect the following chemoselective conversion is

B ~ ~
oc N OAc 5 BOCy OH
OTBDMS H  oTeDMS
1. HCI, EtOH, reflux 2. BuyNF
3. K,CO;, MeOH 4. CF5COOH, EtOH, rt

e & | “BvT Woelw” &7 TSIV Hi &7

Aelprge—41T &7 weeigor

e &1 AcyQ/fAviar AIC: & G/ mise—@rae THifearer
§voflcT Uoleiel &I §~ai® 37T 4 I SadIBYo]

ol & TR T Ao T @ Slow—-Vosy SBar

Rl S a e

Among the following, an example of a “Green Synthesis™ is

synthesis of malachite green

Friedel-Craft’s acylation of anisole with Ac,O/anhydrous AlCl,
Jones’ oxidation of benzyl alcohol to benzoic acid

Diels-Alder reaction of furan and maleic acid in water.

el
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49177 /PART C

139 amu z@//r7 @ v% ArwaN qaenss @ gy suf 2.5 MeV &) e @ geafla o keV
T8

1. 125 2. 150 3. 205 4. 25.0

The recoil energy of a Mdssbauer nuclide of mass 139 amu is 2.5 Mev. The energy emitted by the
nucleus in keV is

1. 125 2. 15.0 3. 20.5 4. 25.0
7 G fac-[Mo(CO)s(Fi)s] a1 wger # C-O a7 ds et oy 7 & -
s PF3 (A); PCls (B); P(CPh, (C); PMe; (D)

w(CO), cm™: 2090 (i); 2040 (ii); 1977 (iii); 1945 (iv)

PR T T SgiT @7 e e & -

1. (A-i) (B-ii) (C-ii) (D-iv)
2. (A-ii) B-i) (C-iv) (D -iii)
3. (A-iv) (B—ii) (C-i) (D-i)

4. (A-ii) B-iv) (C—i) (D—ii)

Complexes of general formula, fac-[Mo(CO);(phosphine);] have the C-O stretching bands as given
below.

Phosphines: PF; (A); PCl; (B); P(CI)Ph; (C); PMe; (D)
v(CO), cm™: 2090 (i); 2040 (ii); 1977 (iii); 1945 (iv)
The correct combination of the phosphine and the streching frequency is,

. (A-i) (B-i) (C-ii) (D-iv)
. (A-ii) B-i) (C-iv) (D-iii)
3. (A-iv) B-ii) (C—i) (D-i)
4. (A—iil) B-iv) (C—i) (D—ii)

N —

X M wrzar ard Po™ @ 9.5ml @ & gavoreredt a7 g 1y 1 pA 9/ 7/ 9597 @ gd 7@ 0.5
ml Pb* wie frwat wizar 0.04 M oft Aamr 7w @ 1q 1.25 pA wrr 7 @ewar X & -

1. 0.0035 2. 0.0400 3. 0.0067 4. 0.0080

On subjecting 9.5 ml solution of Pb?* of X M to polorographic measurements, I; was found to be 1 pA.
When 0.5 ml of 0.04 M Pb*>" was added before the measurement, the Iy was found to be 1.25 pA. The

molarity X is

1. 0.0035 2. 0.0400 3. 0.0067 4. 0.0080
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WI(W#W?W&MWWH(WM$W#W$€H%
22 12 GPpal BT SYINT HYF WET AT B G/

@ 1 g 1

A CBH;COOH, faRRg 7 (1) HgT 3kt
B CH;COOH, H,SO4# (i) g T
C HClO4, H,SO4 7 (i) HIT &NE
D SbFs, HF & (iv) gder &vs
1. (A-) (B-ii) (C—ii) (D-iv) 2. (A=) (B-i) (Cii) (D-1v)
3. (A-iii) (B-iv) (CHi) (D) 4. (A-v) (B-i) (CHil) (D)

Match each item from the list I (compound in solvent) with that from the list II (its behaviour) and
select the correct combination using the codes given below

List] List II
A CH;COOH in pyridine (i)  strong acid
B CH;COOH in H,SO, (i) weak acid
C HCIO, in H,SO, (iii) strong base
D SbFsin HF (iv) weak base
1. (A-i) (B-ii) (C—iii) (D-iv) 2. (A-i) (B) (C—iil) (D-iv)
3. (A-iti) (B-iv) (C-11)) (D) 4. (A-iv) (B-ii) (Cii) (D)

w7 C;B4Hg 716 wrala @1 averr dimaiRee: ged e fadr G &

1. Fa—arT 2. He-IRT
3. TF-aRT 4. FaFEI-IRT

Structure of a carborane with formula, C;B4Hs is formally derived from

1. Closo—borane 2. Nido-borane
3. Arachno-borane 4. Conjuncto-borane

Tl e § IRF s g ot BT &1 Uvg VIl Tasier @ Suredld § Saw) Sl

oI Tz iR H' g @var &/

R R ETT @ wrer Afe a9 4 B(OH)s swya &iar 8/
RF s grer gaa H' oRYeh vemgaiel greT Serdiiga Bl &/
ffya s & iRe 3T &1 fagier dgav &l 8

Ll el S

Boric acid is a weak acid in aqueous solution. But its acidity increases significantly in the presence
of ethylene glycol, because

ethylene glycol releases additional H

B(OH),™ is consumed in forming a compound with ethylene glycol
ethylene glycol neutralizes H released by boric acid

Boric acid dissociates better in the mixed-solvent

e e
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Be,C;, foraat wvar CaF, & g @ wewaha & F “C” @ vy & B
1. 2 2. 4 3. 6 4. 8

Coordination number of “C” in Be,C; whose structure is correlated with that of CaF,, is

1. 2 2. 4 3.6 4. 8
fa= o @
Mo
PN
(H,C)HN \CO 0

WW&*W&W@*W#WW@HWWW

A. 'HNMR #5.48 7 3.18 ppm T 73@ &/
B. 1HNMR#548wa§aaaar318ppme?/
C. IR # CO @77 5 1950 7 1860 cm™' 7v &/
D. IR#WE‘?COWE?S?GI‘??E/KIQOOcm 7w g/

wE o @ e B
1. Ag C 2. Ba C 3. Ag D 4. Bg D
For the molecule below,
Mo
(H,C)HN \\COCO

consider the following statements about 1ts room temperature spectral data.
A. 'H NMR has singlets at 5.48 and 3.18 ppm
B. 'HNMR has multiplet at 5.48 and singlet at 3.18 ppm

C. IR has CO stretching bands at 1950 and 1860 cm
D. IR has only one CO stretching band at 1900 cm’!

The correct pair of statements is,

1. AandC 2. BandC 3, AandD 4, BandD
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18e Fraw @ srgaRa @va [Cos(CHY(CO)o] Fervee ¥ srg—erg Jirae] @1 ol Hgaes o7l @t

1. 3@l CH 2. 03 CO3. 3@rl CO 4. 671 CH

In the cluster [Cos(CH)(CO)s] obeying 18e rule, the number of metal-metal bonds and the bndging
ligands respectively, are

1. 3and1 CH 2. Gand3 CO 3. Jand 1 CO 4. 6and 1 CH

g Eu(IIl), GA(III), Sm(III) vg Lu(lll) ov /g geaia smgef @& 9fva e aikesford A7
e o @ ford fRacas @

1. Gd (IIT), Lu (IIT) 2. Eu(IIl), Lu (1)
3. Sm (1), Gd (1) " 4. Sm (III), EBu (II)

Consider the ions Eu(IlI), GA(III), Sm(III) and Lu(IIT). The observed and calculated magnetic
moment values are closest for the pair

1. Gd (III), Lu (I)) 2. Eu(Il), Lu (III)

3. Sm (III), Gd (III) 4. Sm (II), Eu (11I)
waa 39w g & Riferee € -

1. F9-Riferpe 2. gr-fferee

3. freo—Rifaace 4. ZE—Rifede
Silicates with continuous 3D frame work are

1. Neso—silicates 2. Soro-silicates

3. Phyllo—silicates 4. Tecto—silicates
C0s0, &1 w8 Rawier dear &

1. (Co™(2C07 604 2. (Co™M{Co*"Co’)e04
3. (Co?*Co® W(C0™)o0s 4. (2C0™")(Co™)e04
The correct spinel structure of Co304 18

1. (Co™)(2C0°M)e04 2. (Co*(Co”"Co0*)e04
3. (Co*'Co*)(C0’")o04 4. (2Co*NC0* )04

a7 argeer ¥ CuCls® g7 ¥ & ove @ o gld 813 & -

1. & o4 a2 & B/ 2. g ae aer i B/
3. U oler oo TR BIC/ 4. TR 18 T UF BIcT/
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83. In the solid state, the CuCls> ion has two types of bonds. These are

1. three long and two short 2. two long and three short
3. one long and four short 4. four long and one short

84. W—W#wﬁ@ﬁ#—wmﬁwmmmﬁ-@y?/
STg—TIEH @ Wi e gF 7 wffery SR—ar w1 \El G9E &
1. Ala, Leu, His 2. Glu, His, Cys
3. Leu, Glu, Cys 4. Ala, His, Glu

84. In metalloenzymes, the metal centers are covalently linked through the side chains of the amino
acid residues. The correct set of amino acids which are involved in the primary coordination
spheres of metalloenzymes is

1. Ala, Leu, His 2. Glu, His, Cys
3. Leu, Glu, Cys 4. Ala, His, Glu

85. vl o save vq ww Il & IR v f3ar

w1 w11
A. [(R)-BINAPJRU* (i) swmgerldiaeT
B. [Rh(COpL] (i) T sESITEYT
C. Pd(PPhs) (ili) AP eI IR
D. (iv) &% g

Ru

T'\N/ \\cx

O\
A~

w1 & 9o aur ww 1 @1 affFar &7 soaq gaed & -

1. (Adi) (B-) (C-iv) (D-iii) 2. (A-)  (B-ii) (Ci) (D-iv)
3. (A-iii) (B-) (C-iv) (D-iD) 4. (A-v) (B-iil) (C-ii) (D)

85. Consider the catalyst in column I and reaction in column II

Column I Column II
A, [(R)-BINAP]Ru™ (i)  Hydroformylation
B. [Rh(CO),L.] (i1) Asymmetric hydrogenation

C.  Pd(PPh;), (iii) Asymmetric hydrogen transfer
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D. (iv) Heck coupling

The best match of a catalyst of Column I with the reaction under Column II is

1. (Adii) (B-) (C-iv) (D-iii) 2. (A)  (B-ii) (C-iii) (D-iv)
3. (Adil) (B-) (C-iv) (D-ii) 4. (A-iv) (B-ii) (C-ii) (D-i)

2.0 1. i & 'ier &1 Cu @ ford, Pt—irefl—3diagis @ S9aiT § dgaurAdig [eeyer faar
797 Pt—7ref! @7 wiv 14.5 77 @ 16.0 91 a& a7/ e & Cu &7 gfowa 97 &

1. 50 2,55 3. 60 4. 75

A solution of 2.0 g of brass was analysed for Cu electrogravimetrically using Pi—gauze as
electrode. The weight of Pt—gauze changed from 14.5 g to 16.0 g. The percentage weight of Cu
in brass is

1. 50 2. 55 3. 60 4. 75

NH; e CUwaf7al @1 @ifc79 dgor @ Hiosige R &/ 6Ge 9 393 [dIH @ wal
1. cis—Pt(NH3),Cl, = PtCL> 2. trans-Pt(NH;),Ch @7 PtCL*

3. cis—Pt(NH;),Cl, @ Pt(NH;)s* 4. trans—Pt(NHa),Cl, @ Pt(NH;)* "™

The platinum complex of NH; and CI” ligands is an anti—tumour agent. The correct isomeric
formula of the complex and its precursor are:

1. cis—Pt(NH;),Cl, and PtCL> 2. trans—Pt(NH;),Cl, and PtCl>
3. cis—Pt(NH;),Cl, and Pt(NH;),> 4. trans—Pt(NH;),Cl, and Pt(NH;),*"

Fe(NOs);-9H,0 # mier @ @ref NaCl, H3PO,, KSCN e NaF & Sawieow a7 & e, gofeh,

oireT o7 v & goidlT =wier B9 39d! 9l §, i 8l &

1. [Fe(H;0)sClJ", [Fe(H20)s(PO4)], [Fe(H20)s(SCN)I*", [Fe(H20)sF]**

2. [Fe(H,0),CI(OH)]", [Fe(H,0)s(PO4)], [Fe(H,0)s(SCN)I**, [Fe(H0)sF]**
3. [Fe(H,0)sCl>", [Fe(H,0)]’", [Fe(H,0)s(SCN)]*", [Fe(H,0)sF]**

4. [Fe(H,0)sCIJ*", [Fe(H20)s(POs)], [Fe(H20)s(SCN)J**, [Fe(H20)4(SCN)F]™*

Successive addition of NaCl, H;PO,4, KSCN and NaF to a solution of Fe(NOs);-9H,0 gives yellow,

colorless, red and again colorless solutions due to the respective formation of :

1. [Fe(H;0)sCl]*", [Fe(H.0)s(PO4)], [Fe(H,0)s(SCN)I*, [Fe(H,0)sF1**
2. [Fe(H,0),CI(OH)]'", [Fe(H,0)5(PO,)], [Fe(H,0)s(SCN)I*", [Fe(H,0)sFI*
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3. [Fe(H,0)sCIT™", [Fe(H,0)6]™, [Fe(H,0)s(SCN)]¥*, [Fe(H,O)sF>
4. [Fe(H0)sCIJ™, [Fe(H,0)s(PO4)], [Fe(H,0)s(SCN)*", [Fe(H,0)s(SCN)F]"™*

71 & & fadr 2R SIS EINT sadfiare I 78 Sar?

1. [Rh(CO)L] 2. [Ix(PPh;),(CO)CI)
3. [4’-CpRh(CO),] 4. [n’~Cp,Ti(Me)Cl]

Which one of the following will NOT undergo oxidative addition by methyl iodide?

1. [Rh(COYL] 2. [Ix(PPh;),(CO)C]]
3. [n°~CpRh(CO),] 4. [n’*-Cp,Ti(Me)C]]

[Rh(PPh3)3(CO)H)] # saiver @] ave SyaiT #v arelt sRgIpiiehaver siftfsar 4 s PPh;
F g &

1. fafFar & afa gt 2. fEIr F afer g
3. ffar @) Tfa smRg v 4. fafFar v Gt

In hydrofomylation reaction using [Rh(PPh;);(CO)H)] as the catalyst, addition of excess PPh,
would

1. increase the rate of reaction 2. decrease the rate of reaction
3. not influence the rate of reaction 4. stop the reaction

F= @ Rt *'P & NMR waa 4 Yamr @ wer a7 a7 o

H

Find out the number of lines in the *'P NMR signal for

H 15_H
/
\N

| ¥

H—P-.
AN .

15
N
Ny

1. 3 2.6 3. 18 4. 90
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(i) [Cu(OH,)]*"; (if) [Mn(OH,)s}*"; (iii) [Fe(OHz)s]*"; (iv) [Ni(OHp)s]*,
@ w7 &7 ¥ wuferm OH, @7 '°0H, gr7 AT & 7fF 39 9 & Igar &

1. (1) > (i) > (ii1) > (1v) 2. (1) > (1v) > (iii) > (i1)

3. () > (1) > (1v) > (1) 4. (11) > (1) > (iv) > (ii)

The rate of exchange of OH, present in the coordination sphere by 80H, of, (i) [Cu(OH,)s]*"; (ii)
[Mn(OH,)s]*"; (iii) [Fe(OH,)e)""; (iv) [Ni(OH,)]*", follows an order

1. () > (ii) > (iii) > (iv) 2. (i) > (iv) > (iii) > (ii)
3. (i) > (i) > (iv) > (i) 4. (iii) > () > (iv) > (ii)

93. eIg—y=aIgH @ STERY ¥ IR [T HeAl ¥ faErR |

A. TEEr # ored O, &) wiFg svar & forad geiaage wieie el 8

B. vrigd % o HyO &) 95T &var & o2 U% o GRS slsgiaviss 99aie Hvrar &/
C. sifeaear & aisr O, & 9i»g &var & foraw 0 sifdaorT & g &7 ey gear 8/
D. e 157 TIAGEE @ V8 BIF BT B a7 UCIST Hidlaer UV JHHT Bl &/

1. Amr B 2. Baemr C 3. Caar D 4. Awr D

93. Based on the behaviour of the metalloenzymes, consider the following statements.

94.

94.

A. In the enzymes, the zinc activates O, to form peroxide species.

B. In the enzymes, the zinc activates H>O and provides a zinc bound hydroxide.

C. In the oxidases, the iron activates O, to break the bonding between the two oxygens.
D. Zinc ion acts as a nucleophile and attacks at the peptide carbonyl.

The set of correct statements is,

1. AandB 2. BandC 3. CandD 4. AandD

Fe?'—aifRT Sepavia sifaelior gRas Taft 4 e gid & aer CO v7 O, @ g & Sy &7 a7
TE I e | aenfd ErEifaT § i gerural | A 8/ A s A

A. Fe¥'—aifpRe y—siiamisrsay 10 & e &menfas @ [avg # gwer sael gy &/
B. Fe¥'—uifR7 @ gerr & €aranfas & Fe—CO 378y o7 a5 &4 &/
C. &l Fe-CO ¥ye 8 Fe-O, afera & oy gFvanfa grvT gearr airar &/

D. gemardl & wIferd i 7 SAreifaT & R siqeiied ea®] Vabd forHar §
1. A7 B 2. Agar C 3. Caar D 4. Bagr D

Fe**—porphyrins fail to exhibit reversible oxygen transport and cannot differentiate CO from O,.
However, the hemoglobin is free from both these pit falls. Among the following,

A. Fe**—porphyrins undergo p—oxodimer formation and the same is prevented in case of the
hemoglobin.
B. Fe—CO bond strength is much low in case of hemoglobin when compared to the Fe®'—

porphyrins.
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C. While Fe—CO is linear, Fe—0, is bent and is recognized by hemogiobin.
D. The interlinked four monomeric units in the hemoglobin are responsible to overcome the
pitfalls.

The correct set of statements is,

1. AandB 2. AandC 3. CandD 4, BandD

95. ffpad A Tear B, &7 fAufr & sEer
Cl

(A) SnC12 + COZ(CO)X —— (OC)4C0_Sn_C0(CO)4

Cl
Me

(B) Me,SnCl, + 2NaRe(CO); —(OC)sRe——Sn——Re(CO)s + 2NaCl

Me
1. fd9m fafasg 2. fafma [aera
3. IFdERE I, fafaag 4, srFfiere v, [A9eT

95. Reactions A and B are, termed as respectively
Cl

(A) SnCl, + Coy(CO)3 ——» (OC);Co——Sn——Co(CO),

Cl
Me

(B) Me,SnCl, + 2NaRe(CO); —(OC)sRe——Sn——Re(CO)s + 2NaCl

Me
1. Imsertion, Metathesis 2. Metathesis, Insertion
3. Oxidative addition, Metathesis 4. Oxidative addition, Insertion

96. ve uig @7 fveofiave ured 500 pm @ VaE i@ are foc WyaAr 4 BT & Il fhved &7
¥ 1.33 1 Hlalce & @t e1g @1 Alew Held $wHe [Mde & -

1. 23 2. 24 3. 25 4. 26

96. A metal crystallizes in fcc structure with a unit cell side of 500 pm. If the density of the crystal is
1.33 g/cc, the molar mass of the metal is close to

1. 23 2. 24 3,25 4. 26
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WM#@WWA+BC—)AB+CWWWEO 81 aT I ueg
3 )} & wraffad @ o & s @ ot @ B wivanr gof

1. smRafda vty 2. A& ged A gaihty
3. AP yeT § gy 4. X @ yed & SrayE 8

The activation energy for the bimolecular reaction A + BC ~» AB + C is E, in the gas phase. If the
reaction is carried out in a confined volume of A2, the activation energy is expected to

1. remain unchanged 2. increase with decreasing A
3. decrease with decreasing A 4. oscillate with decreasing A

Wag—gﬁa%wg#w&wsﬁﬁvaw(l,,b)aenﬁq?(sl,sz)aﬁvﬁawévﬁa;"mag—mr
@&l Bl w3 (L) @@ R (S) swe Surerfy % sredft amieq wegrs &

1. Siav—goragrT glasyr 2. g7~ srgafbar
3. afrgehy g 4. aEr gaET 8

In a many-electron atom, the total orbital angular momentum (L) and spin (S) are good quantum
numbers instead of the individual electron orbital (I1, 1) and spin (s, s,) angular momenta in the
presence of

1. inter-electron repulsion 2. spin-orbit interaction
3. hyperfine coupling 4. external magnetic field

1. 0.94 2. 0.76 3. 0.52 4. 045

The packing fraction of a simple cubic lattice is close to

1. 0.94 2. 0.76 3. 0.52 4. 045

100. ARSI & IR fBamifa Fufe saem) & e & -

Cy, E, (G| o o’

A 1 1 1 1 Z
As 1 1 —1 -1 R.
B T -1 1 | 1] =&
B, 1 -1 -1 1 ¥, Ry

1. 12 2. 20 3. 24 4. 33
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The number of IR active vibrational modes of pyridine is

Gy, E, G o, o

Ay 1 1 1 1 z

4, 1 |1 | -1 | 1 R,
B 1 -1 ] 1 -1 xR,
B, 1 [-1 ] 1 1 3, R,
1. 12 2. 20 3. 24 4. 33

Ti # scdfora R % va @1 gaaeie = & [Arlas” 3d' 4p' | 59 R @ fory 99 e
R (S) aref! earerfaar &) wer fdat 872

1. 9 2. 15 3. 27 4. 60

One of the excited states of Ti has the electronic configuration [Ar]4s®3d" 4p'. The number of
microstates with zero total spin (S) for this configuration is

1. 9 2. 15 3. 27 4. 60
vF g6 gIF F 8 arch I Ay = 2A @ ford [AFicTIEr ol ar Revias K, @1 WaE Ud
37av 19 ¥ 9 [T O 8

1. a=[K,/(K,+4p)] 2. a=[K,/(K,+4p)]
3. a=[(K,+4p)/K,] 4. a=[(k,+4p)/K,]"

For the reaction A, = 2A in a closed container, the relation between the degree of dissociation ()

and the equilibrium constant K, at a fixed temperature is given by
L a=[K,/(K,+4p)] 2. a=[K,/(K,+4p)]
3. a=[(K,+4p)/K,] 4. a=[(K,+4p)/K,]"

faredt ff 3 & garrar @9 7 afewar gone Z (= pV IRT) @ = wee gy T 8 [V arafae
g 8 | :

nz-1
f=p-exp[f—dp}-
o P
ifresav g @ ford arg T g 9e49 761 oo, I8 §HIeBT gofar & &

1. f<p,ifT -0 2. f<p,ifT -
3. f>p,ifT -0 4. f=p,ifT—>0
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The fugacity of a gas depends on pressure and the compressibility factor
Z(=p V/RT) through the relation [17 is the molar volume]

FZ-1
f=p.exp|i I——-dpil.
o P
For most gases at temperature 7 and up to moderate pressure, this equation shows that
1. f<p,ifT -0 2. f<p,ifT 5w
3. f>p,ifT >0 4. f=p,ifT>0
v aredfad T @7 3aRkes wra (OUIOV)yradisaar qones Z=pV [RT v 50 gar 4 & [V
rfaE s & |
1. (BUIOV)r = RT (0Z/oV)r 2. UV = RT/(VZ)
3. (BUIBV)r = (RTHV ) (8Z/8T)y 4. (BUIBVyr = (V IRT®) (8Z/3T)v
The internal pressure (8U/0V)r of a real gas is related to the compressibility factor Z = p V IRT by
[ V is the molar volume])
1. (BUIOV)r = RT(8Z/V); | 2. (BUIBV)y = RTIV Z)
3. (QUIBV)y = (RTY/V ) (6ZIBT)y, 4. (BUIOVyr = (V IRT*) (8Z/0T)y

97 o & o7 3ar® k a6t v Geer snadt eiae @t sie wirdt g

Wo= exp [-Ax] & & el &/
@ A & 39 gBR k 9% 35 s @Ry
1. Ack™? 2. Ak
3. Ao k? 4, Ak

Suppose, the ground stationary state of a harmonic oscillator with force constant & is given by
Vo= exp [-Ax’]
Then, A should depend on £ as

1. Ack™ 2. A<k
3. Axck” 4, Ak

3=7 ol @7 (38107 51 aafdds BorT ¢ T ¢y F FIT R AT o & A=+ ¢h, B= ¢ +idh,
C=¢—ith, D=i(¢+ )| T G F27 N7

A 7= B v & Refa @1 glafafiey &va &/
A @ C v & Refy @71 gfafafieg #va &
A @ D ve 8 Refa &1 o #ea &
B 7or D v & Reifa o1 gloffoe #ea &

Ll
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Combining two real wave functions ¢, and ¢,, the following functions are constructed: 4 = ¢, + ¢,
B=¢\+i¢h, C=¢ ~i¢h, D= i(¢ + ¢). The correct statement will then be

A and B represent the same state
A and C represent the same state
A and D represent the same state
B and D represent the same state

Rl S Mo

fveer A (111) @ (200) ae ® fage7 wvar @ geg (110) o7 & 78] wald fveee B (110) aer
(200) o7l & faad @var & geg (111) oo ® 78/ SwiFw © &9 3% (759 % g5 god &

1. A @7 wra® fec & @fF B @7 wireres bee &1
2. A @7 wre@ bee 8 Wl B @7 wrere fec 8
3. A @ B g & wrere fee &
4. A 7 B gl & @eia bee 8/

Crystal A diffracts from (111) and (200) planes but not from (110) plane, while the crystal B
diffracts from (110) and (200) planes but not from the (111) plane. From the above, we may
conclude that

A has fcc lattice while B has bcc lattice
A has bcc lattice while B has fcc lattice
A and B both have fcc lattice
A and B both have bcc lattice

b NS

Mo @I was av NH3 @7 siees armge—{e=icige [amfafy & s/gwr &iar 8/ I8 Jvees g7 &)
gv fasar a1/ NH; @7 R =g 107 e o7/ NH; @7 359 10 el ¥ gese 107 2k 8 77y
NH; @ svgeT &7 Tfa—Reyvis & -

1. 9.9x 10* zr 3/ fre 2. 0.4606 3 fre
3. 9.9x 102 a7 9 e 4. 0.693 9 fre

The decomposition of NH; on Mo surface follows Langmuir-Hinshelwood mechanism. The
decomposition was carried out at low pressures. The initial pressure of NH; was 107 torr. The
pressure of NH; was reduced to 10 torr in 10 minutes. The rate constant of decomposition of
NH; is

1. 9.9x10™ torr min™ 2. 0.4606 min™
3. 9.9 x 10 torr min’ 4. 0.693 min’
UF AP & A7 BT 7 dIoT &
ST B T ronad qR

10 1000

50 2000

40 4000
ggoid @1 ggureafoar quie (P.D.1) & -
L 85000 5 85 ‘ ; 850 4 729

27 81 " 729 850
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A polymer sample has the following composition.

Number of molecules | Molecular weight

10 1000
50 2000
40 4000

The polydispersity index (P.D.1.) of the polymer is
85000 85 850 729
2 3, — 4, —

27 © 81 © 729 " 850

faeg—errafi iR
2Fe* + Sn*" = 2Fe* +Sn*

&7 G ReRiE & -

[E° (Fe* /Fe*) =075V, E° (Sn* /Sn*) =0.15¥, (2.303RT / F)= 0.06]

1. 10 2. 10% 3. 10%° 4. 10

The equilibrium constant for an electrochemical reaction
2Fe*" +Sn*" = 2Fe* +Sn*
is [E* (Fe’* /Fe**)=0.75V,E*(Sn*" /Sn**) =0.15V, (2.303RT / F)= 0.06V]

1. 10" 2. 10% 3. 10% 4. 10%

% faiflas Hic WEIRUIG: BB § fJefda sidt &1 e farfiad: Asfa sidard 4
aﬁf?zaﬂfémmﬁanm‘?#sﬁamvﬁaﬁ%szﬂgth G fear wrar 8 fef 9ET W

Shiaifoas @ici @ et & [No = N(t = 0)]
1. N, At 2. Nyexp[-4,1]

3. Nyexpld,i] 4. Ny(Ap)

A bacterial colony grows most commonly by cell division. The change in the population due to cell
division in an actively growing colony is dN = /1gN dt . The population of bacterial colony at

time tis [No = N(t = 0)]
1. N, At 2. Nyexp[-4,1]
3. Nyexp[4,1] 4. Ny( ﬂ»gt)z

NOCI & &= smees 2NOCI(g) —2NO(g) + Cl,(g) # smferg wraer € 4 =100 M 57,

E,=105kJ mol” @ RT= 2.5 kI mol” #f wge @7 veied (kI mol” ) &1t
1. 110 2. 105 3. 102.5 4. 100
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112. The Arrhenius parameters for the thermal decomposition of NOC1, 2 NOCl(g) —2NO(g)
+ClL(g),are A=10"M"s", E,=105kI mol"’ and RT=2.5kJ mol". The enthalpy (inkJ
mol™) of the activated complex will be

1. 110 2. 105 3.1025 4. 100

113. H, &7 gof7 favreT %o &

1. Z (2J +1)gPheBIUD

J=0,1.2,..
2. Z (2J +1) g hheB/v+Dd
J=135.....
3. Z (2J +1) g FheBIvD
J=024,..
4. l[ (2J +1)ehheBIuh 3 (2J +1) ghheB/0+]
4 J=0,2,4,.. J=135,..

113. The rotational partition function of H; is

1. Z (2J+l)e-ﬂthJ(./+l)

J=012...
2. Z (2J+1)e-ﬂthJ(J+l)
J=135,...
3, z (2J+1)e—ﬂhc3.l(./+l)
J=024,..
4. l[ Z (2J+1)e-ﬁhrBJ(J+l)+3 (2J+1) e-ﬂthJ(J+l)]
4 074 ey
114. Sar-gaa fgia & dger 3499 5693 ogaa 7 & -
1. lUxkr 2. exp[—«r]
3. exp[—«xr]ir 4. «kr

114. The potential in Debye-Hiickel theory 1s proportional to
1. lkr 2. exp[—«r]
3. exp[—-«krir 4. «kr

115. v &% Sags @ HI—-argha oo swwarear Reris 49, 300 cm™ @ 0.0025 &/ swa
qorye @S ol Fod SifAeae (Slaveld) & wr (cm” #) waer &

1. 300, 600 2. 298.5,595.5
3. 301.5,604.5 4. 290, 580
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The vibrationa) frequency and anharmonicity constant of an alkali halide are 300 cm™' and
0.0025, respectively. The positions (in cm'l) of its fundamental mode and first overtone
are respectively

1. 300, 600 2. 298.5,595.5
3. 301.5, 604.5 4. 290, 580

v A 7 IR of e wEardt @ affa & forer 25°C v wr Rewis K = 0.9 kPa ! &/ waE
@ 3R 3reereT 0.95 &7 v 39 (kPa @) &

1. 1/11.1 2. 211 3. 111 4. 422

The adsorption of a gas is described by the Langmuir isotherm with the equilibrium
constant K = 0.9 kPa™' at 25°C. The pressure (in kPa) at which the fractional surface
coverage is 0.95, is

1. 1/7111 2. 211 3. 111 4. 422

wmanﬁﬁwﬁmfamaw#%hw g/ guigT &1 sirga wfror (T) v Rerfawr &oifd

1. T=-1—ha),' V=lha) 2. Tzlha),' V:Eh(o
4 4 8 8
1 3 1

3. T=how, V=—=ho 4. T=—hw, V=—ho
2 8 8

The energy of a harmonic oscillator in its ground state is 5 hw . According to the virial theorem,

the average kinetic (T) and potential (¥} energies of the above are

1. Tziha); V=lha) 2. T=lha); Vzéhw
4 4 8 8
3. T=hw; Vz—lha) 4. T:Eha); V:lha)
2 8 8
vE Rerfy 4 gregiorT gy @) o 8 —heR, (R, =Rewf Rerrr) | 59 Reiftr @ srsyeear &
1. 5 2. 10 3. 25 4. 50

—~hcR,,

The energy of a hydrogen atom in a state is (RH =Rydberg constant). The degeneracy of

the state will be

1. 5 2. 10 3. 25 4. 50
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VP [/ @ SFEEIAE TR e @ AR §9 JER 1631 oraT 8w, =c,p, + ¢, @, | 8 @
e omma & (p[H|e)=0; (¢ [H|p,)=2.0=(¢p,|H|p,) 77 (0,|H|p,)=3.0/ W=
faevencRd (FaEga §9 e &1 SreT Redfa @1 & T B -

1. -1.0 2. 2.0 3. +4.0 4. +5.0

The trial wave function of a system is expanded as y/, =¢,¢, + ¢,¢, . The matrix elements of the
Hamiltonian are <¢1 |H| ?, > =0, <¢l |H| ®, >=2.0 = <(02 |H| ®, > and <¢2 |H| o, > =3.0. The

approximate ground-state energy of the system from the linear variational principle is

1. -1.0 2. 20 3. +4.0 4, +5.0

fxdft gedfia a7 AB @7 U% SOIfd%® WEH cp , tCply, @ WY H B OUET y, 76T Y, BHIE
yarTiga gealfds dEE & of A @B T @fwa &/ 39 #we @7 gaagld gy B 1w 90%
qify@ar @ \RT 9T I 81y, Gy, @ &9 P sifaenfar @) 9Uel &Y §4 ¢4 9 cp BT A THE
g:

1. ¢,= 0.95, ¢p=0.32 2. ¢c4= 0.10,c5=0.90
3. ¢,=-0.95, c5=0.32 4. ¢c4= 0.32,c5=0.95

One molecular orbital of a polar molecule AB has the form ¢ i, + ¢l , where v, and Y, are
normalized atomic orbitals centred on A and B, respectively. The electron in this orbital is found
on atom B with a probability of 90%. Neglecting the overlap between y/, and y/, , a possible set

of ¢, and cp is

1. ¢4= 0.95 c¢5=0.32 2. ¢cu= 0.10,c5=0.90
3. ¢4=-0.95, ¢cp=0.32 4. ¢4= 0.32,c5=0.95

4-rgRTA—-d7AEE e 3 o9 fowga e Agfva PC NMR ®aew #6171, 162, 133, 122 &er
116 ppm 9% H&a 39 | woHdl @7 @8 [Hieise T 8 -

8 171 (C-4), 162 (COOH), 133 (C-3 & 5), 122 (C-1) and 116 (C-2 & 6)
§ 171 (COOH), 162 (C-4), 133 (C-2 & 6), 122 (C-1) and 116 (C-3 & 5)
8 171 (C-4), 162 (COOH), 133 (C-2 & 6), 122 (C-1) and 116 (C-3 & 5)
§ 171 (COOH), 162 (C-4), 133 (C-3 & 5), 122 (C-1) and 116 (C-2 & 6)

D -

4-Hydroxybenzoic acid exhibited signals at 6 171, 162, 133, 122 and 116 ppm 1n its broadband
decoupled BC NMR spectrum. The correct assignment of the signals is

8 171 (C-4), 162 (COOH), 133 (C-3 & 5), 122 (C-1) and 116 (C-2 & 6)
5 171 (COOH), 162 (C-4), 133 (C-2 & 6), 122 (C-1) and 116 (C-3 & 5)
171 (C-4), 162 (COOH), 133 (C-2 & 6), 122 (C-1) and 116 (C-3 & 5)
& 171 (COOH), 162 (C-4), 133 (C-3 & 5), 122 (C-1) and 116 (C-2 & 6)

i
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Uy Fige 27‘)ﬁ7?7‘(C9H]003) ﬁf’:/w Hs gofar & -

IR: 3400, 1680 cm™';
'HNMR: § 7.8 (1 H,d,J=8Hz),7.0(1 H, d,J=8 Hz), 6.5(1 H, s), 5.8 (1 H, 5, D,0

Rf#),3.9(3H,s),23 3 H,s).
78 Jifre &

0 @]
1. 2. HO
OMe OMe
Me Me
HO
0 O
3. 4. HO
Me Me
OMe OMe

An organic compound (CoH,,0;) exhibited the following spectral data:

IR: 3400, 1680 cm™;

'"HNMR: § 7.8 (1 H,d, =8 Hz), 7.0 (1 H, d, ] = 8 Hz), 6.5 (1 H, 5), 5.8 (1 H, 5, D,O
exchangeable), 3.9 (3 H, s),2.3 (3 H, s).

The compound is

HO
0] 0]
OMe OMe
Me Me
HO
0 0
3 Q—( 4 HO-Q—4
Me Me
OMe OMe

90% gorrT: g& 2—VRemiisd a7 g &7 [alp +135° 8/ v& & @ @ RT ov v% g2 &t
aiffar & gzEnd [olp +120° & aRaffa g/ o7 92 are yerhy gear 40% oo &9 g5/ I e
8 @ V% °e & 1T gioT &) Gy YEal, o 3 He a7 99aT [op A, BEE 8

1. 80%; @ 60° 2. 70%; = 40°

3. 80%; e 90° 4. 70%; e 60°

The {a]p of a 90% opticallly pure 2-arylpropanoic acid solution is +135°. On treatment with a base

at RT for one hour, [a]p changed to +120°. The optical purity is reduced to 40% after 3 hours. If so,
the optical purity of the solution after 1 hour, and its [a]p after 3 hours, respectively, would be

1. 80%; and 60° 2. 70%; and 40°
3. 80%; and 90° 4. 70%; and 60°
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124. A= 9RwGEE3ere IfMfEar & Soq—~ Uefi7 &7 9va-T U9 997 g &

Q PhNEt,
—_——

o ACzo
e en
(T 8
AcO ACO
1 Me’;:c R 2. Me, S
Ph H ol Oy
AcO AcO
3 Ph, R 4 Ph s
Me C H 7~C
Me H

124. In the following pericyclic reaction, the structure of the allene formed and its configuration are

PhNEt,
—_—_—
(0] . ACZO
N i
Me™ eh
(optically pure)
AcO AcO
Me, S
1 (. Me,
7~—C R 2 —=C
Ph H e 4
AcO AcO
3 Ph,’._C R 4 Ph S
Me®  CH Me =~C H
125. 9Rwrsfacs sifafparns @ A sger ¥ X @Y &
H Ph

B “—COOH
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X Y
1,
(:::L\/Ph hv/ DIS
“—COOH
2.
Ph hv/ CON
COOH
3.
(:::L\/Ph A/DIS

“—COOH

4.
Ph A/CON
COOH

125. In the following sequence of pericyclic reactions X and Y are

§ “—COOH

X Y

Ph hv/DIS

2,
[::zzE?/Ph hv/CON
COOH
3.
(:::l\/Ph A/DIS

Ph A/CON

126. o sifafar & 9= F%= 9% &

OH 1. KHITHF, A
2. HzO0"



126.

127.

127.
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' 2 M

The major product formed in the following reaction is

e

OH 1. KHITHF, A
——
2. H,0*

; 2 M

A= gRad= & smafeeg &

NO H
Ph 2 EtsN N
H—=—=—COOEt \ /)

cl
A COOEt

\

Rtarefier Fegad! & wy 8 v 1,3-fRyd "hieher aer g@iged )
IRfBarEficr qeaadt & WU § UF FIHATT HIT T THIG BT |

sIffareficr weaadt & wy F v 1,3-Rydt wfiefie qeor dor e st
HRIHATIer FETA & W H U HE—HOIRIT HIINFTT T VT BIY gAld=are |

RN

The following conversion involves

H

Ph NOz EtsN = phN

—N \ /
H—==—COOEt

cl
A COOEt

a 1,3-dipolar species as reactive intermediate, and a cycloaddition.

a carbenium ion as reactive intermediate, and a cycloaddition.

a 1,3-dipolar species as reactive intermediate, and an aza Wittig reaction.
a carbanion as reactive intermediate, and an aza Cope rearrangement.

B
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128. A= wyiaver & spafea &

X CHO HO Me "

| + MeHN z = XYY

N | N" Me

v AT e, [3,3]-Rrgifie favergT va arfer siffaar
V@ LRI ST, [3,3]-Rrsigiies fvera va Arsaer it
v FAATT 3, [1,3]-Rragifis v va aieer sifsar

U AL g, [1,3)-Rrareifte favensT vg agaa sasar)

bl ol S an

128. The following transformation involves

X CHO HO Me "
O * MeHN X~ — = | Y
N NG Me
an iminium ion, [3,3]-sigmatropic shift and Mannich reaction.
a nitrenium ion, [3,3]-sigmatropic shift and Michael reaction.

an iminium ion, [1,3]-sigmatropic shift and Mannich reaction.
a nitrenium ion, [1,3}-sigmatropic shift and Michael reaction.

B

129. @IRf&EeE s (A) @ 4-Elgiaedt B wgwias g (C) ¥ shaafa woraeer & wa & aat &or
g

0
COOH
J\ X . g _Y COOH
~"N0" “COOH
OH A HO c

X FoorT gafdare 8, Y sielene Reniaaser &/
X wiw gafd=rT 8 Y siedlenes [emiaaser &/
X wrg gaid=ara 8, Y FRofefiewr g1

X geforT gafdara 8, Y fAefiaer &/

b S

129. With respect to the following biogenetic conversion of chorismic acid (A) to 4-
hydroxyphenylpyruvic acid (C), the correct statement is

O
COOH

X Y COOH

oH HO

X is Claisen rearrangement; Y is oxidative decarboxylation.
X 1s Fries rearrangement; Y is oxidative decarboxylatlon

X is Fries rearrangement; Y is dehydration.

X i1s Claisen rearrangement; Y is dehydration.

B
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i. B-9ART a. Vowpaiiss, fFdig®d Vomlaiel

il. e b. Vewparigs, Bl

ii. 7B C. FI5edia, fgdiad Vemisiol

v, vplgT d. srmia grgedls, gifersT

1. i-c; 1i-d; i1-b; iv-a 2. i-b; i1-a; mi-c; iv-d
3. i-c; ii-b; 1ii-d; iv-a 4. i-a; ii-d; ii-b; iv-c
Match the following

1. B-amyrin a. alkaloid; secondary alcohol

ii. squalene b. alkaloid, phenol

iii. morphine c. triterpene, secondary alcohol

iv. ephedrine d. acyclic triterpene, polyene

1. i-c; 1i-d; i1ii-b; 1v-a 2. i-b; ii-a; ni-c; iv-d
3. i-c; ii-b; iii-d; iv-a 4. i-a; ii-d; iii-b; iv-c

frer gffEar & B @7 wvemT oo 6deT @ §oR &

OH O
Ph \‘/CHO +Bg —> PhM<
Me
ot OLi
1 /Z% Re-Si facial 2. E%‘ Re-Re facial

OLi OLi
8. \:ST Re-Si facial 4. /;§T Si-Si facial
In the following reaction, the structure of B, and the mode of addition are

OH O
Ph\‘/CHO + B — Ph

Me
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OLi

1 ) oL _
’ /%v Re-Si facial : \—SV Re-Re facial

OLi

OLi -
3. \X Re-Si facial 4. /:3\* Si-Si facial

132. A= aRfpar ¥ A @ar B & -
O

/\)J\ N/OMe

|
[ \> PngCl A Me . B

—_

™~

»

i
E \> PngCl A Me g
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A B
1, [??_MgCl [Z\>_<O/\
0
CiMg N
3. N e
| 3 N

| N\> )\EN\ 0

133. =7 Slavmrae wUiaRel & WId GEUIE @ 6l gAY -

i. o-@#leregeRe & ere 3 a. 2eT-BIggIwiee

ii. g & g b. NADH

iii. gEwiaw 3T W Vefcd WE—TasH A C. YTHIT YRRIGIEHT
d. ARerFTvHT

1. i-d; ii-a; ili-c; 2. i-a; ii-b; iii-d;

3. i-b; ii-a; iii-c; 4. i-d; ii-b; iii-c;

133. Match the following biochemical transformations with the coenzymes involved

i. a-ketoglutarate to glutamic acid a. tetrahydrofolate

ii. uridine to thymidine b. NADH

iii. pyruvic acid to acetyl coenzyme A c. thiamine pyrophosphate
d. pyridoxamine

1. id; ii-a; 1ii-c; 2. i-a; ii-b; iii-d;

3. i-b; ii-a; 1i-c; 4. i-d; ii-b; 1ui-c;

134. =7 fafar s ¥ Scg~ g 9 B @1 e &

CHO
He—OH g H,0,
H——OH — L ™ A —> B
el on MO Fex(S04)3
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HO COOH
CHO o COOH
0 H——OH
H——OH H——on H——OH
" H—-oH 2 d by S oy * HoH
CH,OH
2 EooH COOH

134. The structure of the major product B formed in the following reaction sequence is

CHO
H-OH g H,0,
H—t+0oH ————> A —> B
hl oy H° Fex(SO04)3
CH,OH
HO COOH
CHO (0] COOH
0 H——OH
H——OH H——OH H——OH
1. alon 2 b s MO 4y ow
CH,OH
2 COOH COOH

135. 75 fear ganr & 1 &% fawaee &2 sraratwar @ »ol 0.9 kcal/mol 8/ A+ aifafaar #1AG 717

g

1 i O
. - 0
Me  Hai Pd,250°C Mo

(e,e conformer)

1. 0.9 kcal/mol 2. 1.8 kcal/mol 3. 2.7 kcal/mol 4, 3.6 kcal/mol

135. Given the energy of each gauche butane interaction is 0.9 kcal/mol, AG value of the following
reaction is

O i O
. =~ 0
/Me Hz, Pd, 250°C Me

(e,e conformer)

1. 0.9 kcal/mol 2. 1.8 kcal/mol 3. 2.7 kcal/mol 4. 3.6 kcal/mol

136. = aIffFar # siffeva A oo g7 S B & -

COOEt
m Hz 10% PAIC_
MeOH
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A B
COOEt
1. N;CHCOOEL, Cu(acac),
MeO
2. N,CHCOOEt, Cu(acac), /&COOB
MeO
Me (':') COOEt
3. NaH =>S._-COOEt
> Me  +
Br MeO
(0]
Me=g _COOEt
4. NaH, Me/§\/ COOEt
Br MeO

136. In the following reaction, the reagent A and the major product B are

N COOEt
/©/\‘/ A H,, 10% Pd/C
_A L e g
MeO MeOH

MeO

A

B
COOEt
1. N,CHCOOEL, Cu(acac),
MeO

2. N,CHCOOEt, Cu(acac), /@10005
MeO

Me\g COOEt mcooa
3. NaH, e
Me™ * MeO

Br

1}
4. NaH, m;§vcoost COOEt
Br MeO

137. 377 JfAfFar s+ % 9eq=1 & TaIe & -

Me

1. LiAlH,4, Et,0, -20°C
QZO 2.Ac0.py
3. MezCuLi, Etzo
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Me Me

1. O—Me 2.
Me
O "
3. 4. @Me
Me

137. The major product formed in the following reaction sequence is

Me, 1. LiAlH,, Et,0, -20°C
z;>: o 2Ac0.py
3. M62CULi, Etzo
Me

Me,
1. OMe 2. Q

Me

O "
3. R 4. O—Me
Me"

138. oefty NaOH @7 soRefa # 12.0 71 dveldiaT #176.2 1 3rast & wrr sifar  715% ey
¥ v 3 garef A @ Tifr 551 SIRAT @ g A @ T AT v ead ave §

1. 80g, CL 2. 40g, CL 3. 60 g, CHI; 4. 30g, CHI

138. 12.0 g of acetophenone on reaction with 76.2 g of iodine in the presence of aq. NaOH gave solid A
in 75% yield. Approximate amount of A obtained in the reaction and its structure are

1. 80g, CL 2. 40g Cl 3. 60 g, CHI; 4. 30g, CHI,

139. = sfafFar Ry o faard

Ph—PdL2

\( 4\( SnBujz
Pd(0)L
th

N—

g A,B 9 Caer &



52

STRAIBRE TIT, GIRERHIBYT, JTaTIH [FRIBVT
siFiareE I, FEIESTT, B-5ERES A
BIFICISeIT, TREIHIBYT, JTERIE [AeHvoy
GIg—EeloT [, TIET Yo, ETq SoAreyT

b e

139. Consider the following reaction mechanism.

Ph—PdL, =\
Ph| i B8 SnBus
A
Pd(0)L
Sy &
Pht

The steps A, B and C, respectively, are

oxidative addition; transmetallation; reductive elimination.
oxidative addition; carbopalladation; B-hydnde elimination.
carbopalladation; transmetallation; reductive elimination.
metal halogen exchange; transmetallation; metal extrusion.

BN

140. 577 f3ia:ar 399 § S~ §&T IUIT & -
1. CHCl,, NaOH
OH >
2. H202, NaOH
—< ;?—OH o —QOH

COOH OH

o)
3. HOOCOOH 4. HOOC>C>:

140. The major product formed in the following reaction sequence is

-

1. CHCl3, NaOH

2. H202, NaOH
1 —QOH ) _QOH
COOH

OH

0]
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141. =7 sffFar srga+ § 99— &g Sarc B &

O\
1. /B-D I Ph
o] =/

— » A -
Ph T o' Pd(OAC), B
PPhs, EtsN
D
« Ph
1. Ph A 5 /\)\(D
. AN
D Ph Ph 1
D D
3. _
Ph)\l/\/Ph 4 PhT%/D
D

Ph

141. The major product B formed in the following reaction sequence is

O\
1. BD i Ph
o N—/

Ph————D > A » B
2. HyO" Pd(OAC),
PPhj, Et;N
D
)ﬁ/\ Ph
1. Ph A 2 /\/K(D
~
D Ph Ph
D
D D
3 R
Ph/%/\/Ph 4 Ph?%/D
D Ph
142. =7 fdfFar sge+7 # 9~ 5% TG B & -
O
1.CHoNo EO o

2. MeMgCl, Et,0
O  3.H30"




142. The major product B formed in the following reaction sequence is

O
1. CH5N,, Et,0 - B
2. MeMgCl, Et,0
O 3.Hz0"
0 o)
- QL Je!
Me M(ZMe
0

143. aroT A 379 9197 a7 57 Wb § -

—=NNHPh
—=NNHPh

1. @i @ d=ia 2. #=ror @R deraels
3. qolT @ Bk 4. FaFEia aor Haekd
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143. The osazone A could be obtained from

—NNHPh

—NNHPh
HO——H
H——OH
H——OH
CH,OH

A

1. glucose and mannose. 2. mannose and galactose.
3. gulose and fructose. 4. galactose and fructose

144. A= sfafrar § o971 §e& Ire & -

N 1. Li, lig. NH 3, 'BuOH
» 2. H;0" ~
N 3. KOH, MeOH

O
| A
1. Z~.OH 2,
N Me
O
Me
3. \ij 4. \(_\_.<O
NH,
144. The major product formed in the following reaction is

1. Li, lig. NH3, 'BuOH

~
» 2. HO" >
N 3. KOH, MeOH
AN
1. |N/ OH
Me
- "0

0

O
Me
4. WO
NH,



56

145. =7 glafd=—avonees sifafaar 5 99— g 9cqre &
DVOME
N

COOEt )
(j 1."Buti, HN-gjpe,
2. HgO" "

3. Hz, Raney Ni
NH; NH,
~ COOEt ~COOEt
v (Y 2
NH2 NH2

B COOEt
4

145. In the following enantioselective reaction, the major product formed is

D\,OMe

COOEt N
[:j/ 1."Buli, HN-gime, X
2. Hz0" B
3. Hp, Raney Ni
NH; NH,
“_,COOEt ACOOEt
1. Of 2.
NH, NH;

R COOEt

WCOOEt
3. O 4.




