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USEFUL FUNDAMENTAL

CONSTANTS
Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light
1.6 x107°J
1.67 x 10%kg
6.67 % 10" Nm2g™
Ryvdberg constant
Avogadro number
8.854 x 10 Fm™!
4m < 107" Hm™

Molar Gas constants

PR RN T

9.11 x1073'Kg
6.63 x 107" ] sec
1.6 x 101°C
1.38 x 102 J/K

3.0 x 108 m/Sec

1.097 x 107 m™

6.023 x 10* mole™

8.314 J K mole™

9.11x 107" Kg
6.63 x 10 J sec
L.6x10"°C
1.38 x 102 J/K

3.0 ¥ 10°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
Aluminium 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 Bt 92.91
Barium Ba 56 137.34 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 [0} 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
gefium ge 52 :;‘2’-;: Praseodymium Pr 59 140.91
esium s 5 . Promethium Pm 61 (147)
Chlorine cl 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 29 63.54 " Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Pysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erblum Er 68 167.26 Samarium Sm 62 150.35
Euro;?mm Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (283) Selenium Se 34 78.96
Fluorine F 9 19.00 - .
Francium Fr 87 (223) Silicon Si | 14 28.09
o Silver Ag - 47 107.870
Gadolinium Gd 64 167.25 K
Gallium Ga 31 go.7z  oodium Na " 22.9898
. Strontium Sr 38 87.62
Germanium Ge 32 72.59
Gold Au 79 196.97 Sulfur S 16 32.064
Hafnium HE 72 178.49 Tantalun'\ 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 65 168.92 .
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 18.69
Krypton Kr 36 83.80 Titanium Ti 22 47.90
Lanthanum La 57 138.91  Tungsten w 74 183.85
Lawrencium Lr 103 (267) ~ Uranium u 92 238.03
Lead Pb 82 207.19 Vanadium \" 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 §5.37
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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477 /PART A

=1 el 4 siT-d gw=aT 87
Which of the following numbers is the largest?

4 3 4 2 3 2
s 2
2% 2% 32 3% 4% 4
i

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

o % g7 ABCDEFGH @7 &v #lra & &g 81 35 A, C ar F @ Bair a7 879 &
The cube ABCDEFGH in the figure has each edge equal to a. The area of the triangle
with vertices at A, Cand F is

D c
ELS 4
1. {iaz 2. _*2[3.6,2 3. fBd 4.234*

59 95 UGCCSIR # 3mnd @ B fa=arar @t g &7 & anfe U qer | arer—grer 78 ar
7

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

4 [ I EIAE qeEml &7 IThe 21 8/ 3 Gl @ 9 @ AT B AT 96T AT 7w
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
art f& / Let

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

fa=r 4 & @7 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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XY o7 # Rera 5 3a13al @1 391 & U g &7 BE G Ggeie 7 &/ a8 x 9% & gal 8 ol
Y318 B 6 IFIET T SHEH UF IV 8| TGP BT @ [1RUD &

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 M 7 ar @ &7 BT | H ael Uk ageheid 39 HHN AT GIaT 8 fa &Y @19 @ [y ve &
& T IUANT AT e & @Y &1 gAaH gR HIeT Tl 8 e Welr B -

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 1s

afe (4% 3/ & 37Tel & ST @1 ATHS x & a logy x @7 AT T &7

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

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

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

-z @ 30° o waE 10 /A B vP FG 9 BT V% gaol I &/ T @ =Y v T

U TS g @ AT 8/ e @ e 9H 4 8

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. 6.5 4. 7
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11.

12.

7

3R, HEY T TeeH! i AF & frd ve d 8 guvr saiae aur dier greEnmae 81 3N
ST el 81 s wae er &) wyd o Afad de &/ I @ orrg ars @ @t
TRIF BT SIAAT AR & @ [ F W @ aE 87

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

BN

3w 100 fafeerar 100 e 5 100 g8 gwsdt & @ 7 Rfcoal @ 7 g8) @& gdhss ¥ fda
THY o7
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 fae /minutes 2. 100 %< /minutes
3. 49/100 fA=e /minutes 4. 7 fA=< /minutes
A= fax fasr ey eear 87
‘What does this digram demonstrate?

[

[

L ]

l/
/
[ 2 1 ]
11
. 1
1. 1+2+3+---+n=#
(n+1)-(2n+1

2 1242243 4yt 1( n+l)

[

3.143++(2n+=-1)=n
2-n(n+1)(2n+1)
3

4. 22+42+---+(2n)2 =
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14.

15.

16.

17.

8

7 &5 v g 5 N e o7 3w & a5 5 N U WH Geqy ) At 3T v IN H v
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 aﬁ$mm%‘7#a‘a‘a%ﬁﬂwﬁ$mgﬁﬁ?

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 aml & BiT-H1 x—3% &) R gar 87
Which of the following curves just touches the x axis?

1. y:xz—x+l 2. y=x'-2x+2
3. y=x*-10x+25 4.y=x—Tx+12
C D

A B
/e AB, CD & ware & aerr AO, 20D @ w7 & a fraior OAB @7 gwwer Baor OCD
& GFBT ¥ fFaw 77 qer 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 31 & v SEiger #ev & Vo €T % vor wRafw @y T v Rorar T &) 95 @
@@?Wﬁﬂﬁ@ﬁ?ﬁ@ﬁ?%&?ﬁvﬁvmaﬁdW?/@ﬁaﬁmér

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. SR
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19.

20.

21.

21.

22,

22.

9

W%mwﬁmﬁ@NWwﬁéwﬁ#/aﬁWwwmmﬁvﬁ?
% g gT eFme w1 X T & wEr X &

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. NP 4. N

37+ 24] 30] 331 391 51 @ 3T T w87
What is the next number in the sequence 24, 30, 33, 39, 51,7=mme ?

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

vF e # w @ @i it & o @ 7 B 3 warae & T @iy o g &/ gdadt
@) wear &

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

1. 3 2.5 3. 12 4. 2

49T /PART B

‘g’ ThE e d 1 @ FEY v 39T gfersia @ ford, R aer IR &

1. 972 @or (+) 2. 72 e (+) 3. 92 @ () 4. 772 7o ()

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

1. 9/2and (+) 2. 7/2 and (+) 3. 9/2 and (-) 4. 72 and (-)

faga—eiy &1 Po @ Felror & for), = % @ sheaw sugea aifre &
1. PbCl, 2. PbSO, 3. Pb(Et), 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(BE,)
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24.

24.

25.

25.

26.

26.

27.

10

= & & A7 A9 @ Reas & o aro &

(A) w@rer & vaarfar (C) FRvere @ sicafrs wrear
(B) fawery @7 wyor (D) fawe &1 fagra
1. A,LBer D 2. B,Caar D 3. AACar 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

TvF Wi Wiy NaOH % 377 & @ &7 seaaw Aoaar eofar 27

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

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);

COy, & 29T Wz 4 G Joqa &9 [T srava aorr ¥ g & guled & gved wer &
1. 2. @ 3. 4. 7

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)]** @ &e& qomdt 7 ey [CoCl) ™ & 72 H15) v & awrer &

gt ¥ MLCT w79 e gav % d—d wwor

g’ & LMCT wswor

gl % d—d waET

vget # d—d wwTw 7o gav ¥ MLCT wwvor

BN

The light pink color of [Co(H,0)s]”" and the deep blue color of [CoCly]* 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

AL

[Mox(S2)s)”” 728 # wgeir S,> & & aer Mo & wiera @ BT, &

1. 27 8 2. 296 3. 198 4. 136
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27.

28.

28.

29.

29.

30.

30.

31.

31.

32.

32.

33.

11

In [Mox(S,)s]* cluster the number of bridging S,>” and coordination number of Mo respectively, are

1. 2and ¥ 2. 2and6 3. land8 4. landé6
HD #7'H NMR ®agg gofir -

1. & tw @)/ 2. FIgd @l

3. dhaar gg9ia 1:2:1 aret ve Be &/ 4. digar sgarT 1:1:1 aret va B @)

'"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 =vwfifca—veice) & wuifaa wamaaaar &) weer &
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

faveeia ara (I1) vefice Arergse % guRera Cu— O e @) ger @ &

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

The total number of Cu — O bonds present in the crystaltine copper(Il) acetate monohydrate is
1. 10 2. 6 3.8 4. 4
fore e @ ford faga—Fvonciasar &7 3fav S=icd & 98 &

1. L1, Cl 2. K,F 3. Na, Cl 4. L, F

The electronegativity difference is the highest for the pair
1. Li, Cl 2. K,F 3. Na, Cl 4. Ly, F
COs%, SO, XeO; 7o NOy™ # @ faas) achy wvar &7

1. CO+¥, SO; @ XeOs 2. SOs, XeO; @1 NO5~
3. COs%, XeOs @@ NO3~ 4. CO5*, SO, 7= NOy~

Which ones among CO5>", SO;, XeO; and NO;™ have planar structure?

1. COs%, SO; and XeOs 2. SO;, XeO; and NO;~
3. CO;™, XeO; and NO;™ 4. CO4*, SO, and NO;™

W — Cp W9 @7 TERT JwsT ¥ Gy wev s s ) & ag &

1. n°—CpFe 2. M—CpCoCl 3. 1’ Cp,Ni 4. 1°—CpCo
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33.

34.

34.

3s.

3s.

36.

36.

37.

12

The substitution of n°— Cp group with nitric oxide is the easiest for

1. n’-CpsFe 2. 1°- Cp,CoCl 3. - Cp,Ni 4. 7n’-Cp,Co

g

__OCH;

\Ph

(OC)sM==C

18 € A% &7 Jrarvr avdr 8/ g9 Fiaee &1 gt @ a7 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),)** wfiefier & 9= fwe EPR Waga w qwife o aref! vearsit & wear
g [Cuaramfes Rgr (1) 3/2 @r N @71 ]

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
WfaRferT G @7 sasyw AT gar &
H
HH
P NG S s
Ooj;'!‘/-.\){”
5—OH
5

ar wrar (1), grer () a7 amm (1) & 7@ 8q ggior, Siaeiord a7 TEd G371 <l &1
avE JYINT BY Al & | YARCEHT B WRaT & -
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37.

38.

38.

39.

39.

40.

HS H H
F>h/m/N ' sH

1. HoN / s, 2. o)
O/}—OH 07 OH
HoN y}j S
s O s o vl

Degradation of penicillin G

—OoH
7

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

HS HH
N H sH
4 Ph S
1. HZN\% 2. /\(r)r

—OH 0" "OH
° HN ?Ht' S
3. HOT]/NH\/SH 4 HO\(:N]/\)/
° © O}—OH
forer a7 &1 S¢ wHMALY g & 98 &
1. ByHs 2. CH4 3. PH; 4. SF¢

The molecule that has an S, symmetry element is

1. B,H, 2. CH, 3. PH; 4. SF,
& v wgarr @ s Rga-Rya @ &
1. ’F>'D 2. )F'p 3. F»°D 4. )F 5P

The electric dipole allowed transition in a d° atomic system is
1. ’F-»'D 2. ’F->'pP 3. F»"D 4. ’F7°p

W9 U BISSIGT GVAIY @) y-3 | FHOY U@ Qg &7 4 var Gy 8 a9 e 9l 1s aEd &
] WAl Ao s aren dew &

I. 25 2. 2p, 3. 2p, 4. 2p.
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40.

41

41

42

42.

43

43

44,

4.

45.

14

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,

9T @ fordt AHvap ~ 41 o5 7 5l e & (vap=arshiaww) | ve argesela a9 v arefievor vl
ufer 7, o &

1. 410 JX ' mol™ 2. 110 JK" mol’
3. 41JK"' mol? 4. 11 JK" ' mol?

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

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

aﬁAmBmﬁﬁW?ﬂme?ﬁﬂmﬁﬁm[A,B]#ﬁ?mmﬁwm
1. a8 2. gredfaw & 3. IRl & 4. &/

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

FANFITE [x | pt] T A7 399 gy o & -
1. 24 2. 2ih 3. 2inax 4. 2ihp,
The value of the commutator [x , p,’] is given by
1. 2i 2. 2ih 3. 2ihx 4. 2i hp,

3 S W x Gy @ AT B GEE s g & afe

1 <xy>=<yx> 2. <xt>=<p? 3. s =<l 4, <xy>=<x><y>

The correlation coefficient between two arbitrary variables x and y is zero, if

1. <gy>=<px> 2. <= <> 3. gl =gy>? 4, <g> =< <>
v# o 5577 300 K o v 79 ve @ig & 90 ] &5 oar &1 A ¥ © wE e &

75 200 K & 377 & 60 ] w7 siafRg wear &/
g8 200 K @ smrrr @1 50 J wsr sjafRa @var 21
g8 250 K @ 3373 &1 60 J &or sialea &var &/
g5 250 K & s & 50 J o siafeq @var &/

il
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A Camnot 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

AR

E, @ E, wuf @1 g Rfaar ot iccwdT de+ &7 giedeT Fedl & @ fory 9me 99 ny/ny =
(3/2) exp [-(Ei-Ex)/kpT| & far orar &1 wrier sqyeear 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>)/kgT]. The relative degeneracy g,/g; is

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

g 9 &

N

PL, (s)[Zn(s)|Zn" (aq)[Ag" (aq)|Ag(s)]Pta (s)
Pt, (s)|H, (2)|H,S0, (aq)“Cu2+ (aq)lCu (s)|Pty (s)

1. py, (s)lZn (s)| Zn*" (aq) IlCuz' (aq)‘ Cu (s)’ Pt (s)
3. P (s)[Fe(s)|Fe™ (aq)"Cul’ (aq)'Cu(s)|Pt" (s)

B

The Danieli cell 1s

N

Pt, (s)|Zn(s)|Zn*" (aq) |Ag” (aq)|Ag(s)|Pt (s)
H, (g)|H.S0, (aq)”cu’* (aq)|Cu(s)|Pt, (s)

1. Pt (s)|zn(s)| zn™ (aq)"Cuz’ (aq)'Cu (s)|Pty (s)
3. Py, (s)[Fe(s)[Fe* (aq)[Cu* (aq)|Cu(s)|Pt, (s)

B

Pt (s)

Ie v T il IEAE AT Bt Srifg B GREGeTr agRieny ¥ @bl 8 oY, al 9usaT
A R

1. In2/k 2. Ind/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. n2/k 2. Indlk 3. 4/k 4. 1/4k

FHICRIT 799 $9 a7 gl & ford g &

1. 8%7 7 g FvEe 2. oior # pefifew o

3. oo 7 ErEITRE 3T 4. AT 7 FATE T

Kohlrausch’s law is applicable to a dilute solution of

1. potassium chloride in hexane 2. acetic acid i water

3. hydrochloric acid in water _ 4. benzoic acid in benzene
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Ve T Ricay TERT Gier & AifSaT sTaeize i @ fafeaa snfiey ¥ faerar orar €1 Agl @7 v
HioT 7T & fored! g $HdHT ST Hech &

1. I° 2. NO; 3. Nat 4. Ag

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

LI 2. NO; 3. Na* 4. Ag'

O, T JTeNTor WIEH vF FIT wemr qwiar & @ 56875 cm” v wacr® (Hieger) & widl &/
WW@WWMW(%)Wwaﬁﬁﬂmﬁm(oe)#ﬁwﬁﬁﬁmﬁl O,
70, @ d17 urf arav 15125 cm™ 2/ O, 37 sy Rerfy @) f3wrer ot (cm™ %) 2 -

6875 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 (Op) and one excited state atom
(O.). The energy difference between O and O, 1s 15125 cm’'. The dissociation energy (in cm™) of
ground state of O, 1s

M 2 M 3. 72000 4. 41750

15125 " 56875

v GEINT TG wiae 7 e gaere (110) aer(111) & et &2 o arer o aal @ &9 &7
CaL

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-HHIFE F WU (X-E) F G AT qaFd @ T (y-3%) @1 Gel e & [CMC = #ifde
Free @z

=+ )CMCye—
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—_—

1 !
= {CMC | =
L 1
— X — X

53. The correct representation of the variation of molar conductivity (y-axis) with surfactant
concentration (x-axis) is [CMC = critical micelle concentration]

t

Q
z
(2]

MXhmee e e e

|

54. f3=7 sifafear F yeF S &

Me
AQZO
X Y e
Ph/\/kHANZ e
@)

hv

Me o

Me o
1. Ph/\)\/J\OMe 2 PhWOMe

Me

Ph
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The major product formed in the following reaction is
Me
Agzo
N —_—
Ph/\/k”/\Nz oOn
o h
\Y

Me o

We o
1. Ph/\/'\/U\OMe 2 PhWOMe

Me

Me
3. © 4 P T ome

Ph

afe p- iz ® 37t & pK, @7 q74.46 & o ddigd el 7 4.19, ar FeiRd WHE Bl

Opara &

1. 8.65 2. 432 3. 027 4. 027

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

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

BRAT 77 Saead g @

cadinene

1. fFrfefs s 2. Hgrenfae 3T 3. WfFEfE ara 4. WefA® arkT

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 @) sreeramsil @7 98 79 &
0 o)
Eé : i Hoj ZO
HO o)
o) o)
1. A>B>C 2. B>C>A 3. C>A>B 4. B>A>C

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

0 0
lé : [é HO. ::0
HO o)
0 o)
c

1. A>B>C 2. B>C>A 3. C>A>B 4. B>A>C
=7 gRad % smafea fFafafr & :

}_\ o*<\ COOEt e ,Z e coor:z: "o
1. E,-ff@mT 2. E-f=pra 3. syn FrreT 4. Elcb-fA=pras

The mechanism involved in the following conversion is

O Ph O Ph
. HN-(_ _piperidine . *H-_,N—(— + CO,

O COOE! O COOE!

1. E,-elimination 2. E-elimination 3. syn elimination 4. Elcb-elimination

3= sifafEar & ford A-D @er oy & wel wer 8 (8)

o)
OF P () owso MQOS@N/' %
K,CO 2 N

MeO,S N 223

(A) THfe® ipso wfovergT fafaar (C) vvrifes =g gfaeemaT
(B) wrfew fagawidl glovemaT (D) e gaa USHer ghergT
1. @37 A =B 2. &g A @@ C 3. ®gea C @D 4. Pga C
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The correct statement(s) A-D are given for the following reaction. The correct one(s) is (are)
F 0]
DMSO /N
i TKCO, T MeO:S NP
Me0,S N 273 N~

(A) aromatic ipso substitution reaction (C) aromatic nucleophilic substitution

(B) aromatic electrophilic substitution (D) aromatic free radical substitution
1. A andB only 2. Aand Conly 3. Cand D only 4. Conly
957 YBT—IRI® I $9F T 37wV §ar &

10, e
Ph “Me N,

Ph

1. =R g | sifafaar 2. TR gaR11 sifafaar
3. e Iffrar 4. GS-gd sfafdar
The following photochemical transformation proceeds through

Ph OH

| hv Ph

N —_—
Ph “Me N,

Ph
1. Norrish type I reaction 2. Norrish type II reaction
3. Barton reaction 4. Paterno-Buchi reaction
UEHT GHYT GV U AUCTsS A5 Surel @ aar &/
Ph
i LKA
+
S%\,}l o) HoN I OH
Ph

77 e &
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 H
S%\N o * HZNJ\H/N\)J\OH
Ph ©
The tripeptide is
1. Phe-Ala-Gly 2. Phe-Gly-Ala 3. Ala-Gly-Phe 4. Gly-Ala-Phe

www.examrace.com



62.

62.

63.

63.

64.

64.

65.

21

293 K v s f2 72 v 'H NMR ®egw % v aidfe aifie (C3H/NO), waa a6 7.8 (1
H,s),2.8 3 H, s) 7 2.6 (3 H, 5) 7 qurfer &/ 7 9fw &

H 0 NH

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

H” "NMe, N~ "OMe N Me Me” “OMe

In the "H NMR spectrum recorded at 293 K, an organic compound (CsH;NO), exhibited signals at
67.8(1H,s),2.8(3 H,s)and 2.6 (3 H, s). The compound is

j\ )H\ 0 NH

. . Me., =z . 4.

b i e, 2 M- >ome 3 Me\m/u\Me Me” “OMe
p-TEEIEMAT Udice @ IR Wagw 4 @Eifie SRy 3¢ I8 gegHrT gk &

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™

(-2 F 7 HYer H=l gy [ver e 8

B%o

4

1. 1R, 4R 2. 1R, 4S8 3. 15, 4R 4. 15,48

The absolute configuration at the two chiral centres of (~)-camphor is

;%o

4

11. 1R, 4R 2. 1R, 4S 3. 1S,4R 4. 18§,4S
=7 sifffar & 9= g Ire &
1. Me;NCHO
® POCl;
—_—
N 2H0
CHO OHC
N N
CONM82 MezNOC
: LD
D N
N H
H
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The major product formed in the following reaction is

1. Me;NCHO
@ POCI3
N g
H

2. H0"
CHO OHC
N
N
H H
CONMe, Me,NOC
3 \ N m
N
N H
H

v% AT A5 BT GIE TES GIF TSI H AT HY arel i &

1. g mmaITeas 2. @& greEv 3. 93 R 4.@77@:?{7‘
The first person to separate a racemic mixture into individual enantiomers is

1. J. H. van’t Hoff 2. L. Pasteur 3. H.E. Fischer 4. F. Wohler
[18)-0=peht @ ford s ol v T

(A) & verdfcw &)

(B) 'HNMR wegw ¥ sraie gicr7d 9.28 wv srgmifed g &/
(C) uRele &7 4 we gier &)

TE FT &

1. A,B,C 2. &30 A @B 3. &0 Bawm C 4. @ A oar 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. A,B,C 2. Aand B only 3. BandConly 4. Aand C only

68. 7 2 g7 2w & HA, HP, aerBr', Br’ @ diw v &

HY, HE

Me\A/Me

B B

q‘.s/l

www.examrace.com



68.

69.

69.

70

70

23

HA, B 03Raieie & aerr Br', Br? srdiRgicifie &/
HA, H? srardiRaicifys & e Br', Br 03 &/
H”, H® sradiRgieifies & @er Br', Br smieie &/
HA, H® v3vaicine & @er Br', Br srieifie &/

5oL

the compound given below, the relation between H*, H® and between Br', Brlis

H”, LHP

MG\A/MG

s 2

Br' Brf

HA, H® are enantiotropic; and Br', Br’ are diastereotopic
H”, HP are diastereotopic; and Br', Br* are enantiotropic
HA, H® are diastereotopic; and Br', Br are homotopic
HA, H® are enantiotropic; and Br', Br’ are homotopic

W

AT TRI—avuead aRad @ TR BV @ ford SIRETH YT SdHe §

Boc. Boc
N OAC ———— » N OH
OTBDMS OTBDMS
1. HCI, EtOH, wfaad 2. BwNF
3. K,CO;, MeOH 4. CF5COOH, EtOH, rt

The most appropriate reagent to effect the following chemoselective conversion is

Boc. Boc.
N OAc — 5 ¢ N> oH
H H
OTBDMS OTBDMS
1. HCI, EtOH, reflux 2. BuNF
3. K,CO; MeOH 4. CF;COOH, EtOH, 1t

e & ¥ BV 99U @7 9SIEYT HiT 87

Aeteprge—I7 BT GEATT

T &1 AcyQ/ st AICs & @y wide—mrve UHifieawrT
§voflcT Uodbleiel &7 S~ais® 37T 4 I SaiHo

ofer & W aT Ao 3T ) Slow-Vee ARHAT

halb ol M

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.

A=
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49177 /PART C

139 amu z=/77 @ & Areeik gaongs @ gosy sl 2.5 MeV &/ 91w ® geafora ool keV
Te:

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

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

1. 125 2. 15.0 3. 205 4. 25.0
317 {7 fac-IMo(CO)(Fremia)] aret wger & C-O o7 d¢ #ig oy 73 & -
wragi=: PF3 (A); PCl; (B); P(C1)Ph;, (C); PMe; (D)

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

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

Complexes of general formula, fac-[Mo(CO);(phosphine)s;] 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-il) (C-iii) (D-iv)
. (A-ii) B-i) (C-iv) (D-iii)
. (A-iv) B-ii) (C—ii) (D-i)
. (A—iii)) B—iv) (C—i) (D—ii)

BOU N —

X M wrizer ara Pb** @ 9.5ml o & gavrared a7 gv 1y 1 pA rar 7 @97 @ g4 99 0.5
ml Pb* me, fraat wizar 0.04 M off famr 7 @t 1 1.25 pA rr 77 #erear 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 nA. The

molarity X is

1. 0.0035 2. 0.0400 3. 0.0067 4. 0.0080
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WI(W#W§WWWWH(WW$WW#WWJ##
22 12 APHar & IUAT F¥D @El Hel Bl G |

g 1 e 1

A CH;COOH, RARdw 4 (i) "I T
B CH;COOH, H,SO,# (i) g =T
C HCIO4, H,S04 % (ili) 7o &re
D SbFs, HF # (iv) gder @
1. (A-) (B-ii) (CHiii) (D-iv) 2. (A-ii) (B-) (C-iii) (D-iv)
3. (Aiii) (B-iv) (C-i) (D-i) 4. (A-iv) (B-i) (CHiii) (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) strongacid
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-ii) (B-i) (C-iii) (D-iv)
3. (A-iil) (B-iv) (CH1)  (D-i) 4. (A-iv) (B-ii) (CHii) (D-1)

Gcl C,BH; arck raia @t @eer silgaiRar: gad 9ra faar S & -

1. Fa-anT 2. Ae-arRT
3. WeE—arT 4. FIFEI-FRT

Structure of a carborane with formula, C,B4Hg is formally derived from

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

Tl Bier & SRF T g T BT &1 Uveg VIOl Tergeier @) Safedla § Wl sl

1. vRrhT Tes®ier gfRad H' gaa wear 81

2. R TaRET @ ar e g # B(OH)s Suga 8far &/
3. 9ifw st grer gaa H' oRYeh wemgaier gieT Sareliigga gl &/
4. PRT Rars & §iRe s @7 f3arorT dgav &kl 81

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

Bl o
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Be,C;, forgat wvamn CaF, 7 Gee @ wewalg & 7 “C” @ waay aE&r e
1. 2 2. 4 3. 6 4. 8

Coordination number of “C” in Be,C; whose structure 1s correlated with that of CaF,, 1s

1. 2 2. 4 3. 6 4. 8
= o @
Mo
N
(H,C),HN \co co

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

A. '"HNMR #5.48 7 3.18 ppm T va@ &/
B. 1HNMR#548W3§$HEN318pmeW?/
C. IR # CO 777 #5 1950 7 1860 cm™' v &/
D. IR # v# & CO a7 ds & ailv 77 1900 cm™ 7% &/

w& wuAl @ e B
1. Az C 2. Bg C 3. Ag D 4. Bg D
For the molecule below,
Mo\
(HJC)ZHN/ \co co

consider the following statements about its room temperature spectral data.
A. 'HNMR 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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18¢ o &) srgaRa @vd [Cos(CH)(CO)o] #ereey 7 &rg— —E7g SSET @) T WGEH oA Tdl Bl
TR FAT, E

1. 3@l CH 2. 073 CO3. 3@l CO 4. 6 7l 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. 0and 3 CO 3. 3and 1 CO 4. 6and 1 CH

g Eu(IIl), GA(III), Sm(III) vg Lu(lll) o¢ far | greaiq Smgef & 9fva e gelord a7
fw o @ ford Rwea &

1. Gd (fI), Lu (1) 2. Eu(IIl), Lu (1)
3. Sm (II), Gd (1) " 4. Sm (III), Eu (T0I)

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

1. Gd (III), Lu (III) 2. Eu(IID), Lu (III)

3. Sm (II), Gd (IIT) 4. Sm (1II), Eu (III)
waa BfeF grar & Riforae & -

1. Fa-fiferpe 2. wr-faferee

3. fFeeri—Rifoac 4. 2Ter-Riferae
Silicates with continuous 3D frame work are

1. Neso-silicates 2. Soro-silicates

3. Phyllo—silicates 4. Tecto—silicates
C0304 @1 T8 Ry wvaT &

1. (Co™H2C0M)e04 2. (Co*){(Co*"Co™)e04
3. (Co**Co* W(C0™")e04 4. (2C0™M(C0™)o0s
The correct spinel structure of Co304 1s

1. (Co™)(2C0*)s04 2. (Co*)(Co>"Co’)o0s
3. (Co*"Co*)(C0™)04 4. (2C0*(C0™),04

v s % CuCls s % < ave @ amey g0 &/ 3 &

1. & &9 a=r g B2/ 2. g ae aer i BT
3. UF ofer aoT IR B/ 4. TR &7 TAT VP BITT/

www.examrace.com



28

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. ig-vmsA A a1y BT VF-on g@enl @) ued yafod gRT wEwaliea g §Y 8
TG TIEA @ FRiAE e e At oh-sel P Wl 6HE E
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 1s

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

85. wwl » sar® vg @y 11 @ IffFar wr faar

w1 w11
A. [(R)-BINAPJRU*" (i) smgmwrifdimeT
B. [Rh(CO)L] (ii) s sIggITHIBY
C. Pd(PPhy), (iti) sl SISO I
D. (iv) && 37
W
,,\N\/“"l\}c,

Hy
\
P \&

w1 & gave oo waw 11 &1 s &7 soaq gae & -

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

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

Column I Column II
A, [(R)}-BINAP]Ru> (i) Hydroformylation
B. [Rh(CO).L) (ii) Asymmetric hydrogenation
C.  Pd(PPhy), (iii) Asymmetric hydrogen transfer
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D. (iv) Heck coupling

Ri
/ \\\CI
NH.

Tomey

«

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

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

2.0 77 dige & w7 &1 Cu @ ford, Pt-Sirefi—gelagls & 9941 | dgawriadig ey faar
7| Pt—areft @7 9w 14.5 7. ©16.0 71 9% a7/ fider & Cu &7 giaw 97 &

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

A solution of 2.0 g of brass was analysed for Cu electrogravimetrically using Pt—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 CUgaf7al &1 ©ifca dga V& Jiasige R &/ GEa U9 9P G & a8l
1. Cis—Pt(NHg,)zClz e PtCl42_ 2. tranS—Pt(NHg,)zClz =T P'[Cl42~

3. cis-Pt(NH;3),Cl, o Pt(NH3)42+ 4. trans—Pt(NH;),Cl, or Pt(NH3)42+'

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(NH3),Cl, and PtCl,>
3. cis—Pt(NH;),Cl, and Pt(NH,),** 4. trans-Pt(NH,),Cl, and Pt(NH;),*"

Fe(NOs);-9H,0 # #ie7 @ w@rey NaCl, H3POy4, KSCN @2 NaF & Sawicv 77w dicl, gofa,

oo @2 v & guiEdiT wier HEer 3@ 9y &, ey &g &

. [Fe(H,0)sC1J*", [Fe(H20)s(POs)], [Fe(H20)s(SCN)J**, [Fe(H,0)sF1**

. [Fe(H0)4CIOH)]"™, [Fe(H,0)5(POy)], [Fe(H,0)s(SCN)I**, [Fe(H,0)sF1*
[Fe(H,0)sCI}>", [Fe(H;0)6]*", [Fe(H,0)s(SCN)I*, [Fe(H,0)sF**

. [Fe(H,0)sC1J*", [Fe(H,0)s5(PO4)], [Fe(H20)s(SCN)]**, [Fe(H,0)4(SCN)F]™

AW -

Successive addition of NaCl, HyPO,, KSCN and NaF to a solution of Fe(NO;);-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)J*", [Fe(H,0)sF1** ,
2. [Fe(H,0),CI(OH)]"", [Fe(H,0)s(PO4)], [Fe(H,0)s(SCN)*", [Fe(H,0)sFT*
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3. [Fe(H0)sClI)*", [Fe(H,0)s]”, [Fe(H,0)s(SCN)]*, [Fe(H,0)sF]*"
4. [Fe(H,0)sCIJ*", [Fe(H;0)s(PO,)], [Fe(H,0)s(SCN)J", [Fe(H,0)(SCN)F]"

71 & & [ e saiSiss g siadiare 9@t slar?

1. [Rh(CO)L] 2. [Ir(PPhs)y(CO)C]]
3. [W’-CpRh(CO),] 4. [n’-Cp,Ti(Me)Cl]

Which one of the following will ¥OT undergo oxidative addition by methyl iodide?

1. [Rh(CO)L] 2. [Ix(PPhs),(CO)CI]
3. [n*-CpRh(CO),] 4. [n’-Cp:Ti(Me)Cl]

[Rh(PPhs);(CO)(H)] &) Seive @1 ave SuaiT @ve arclt SRSIpIchiaer sififar % s PPhy
@ g 9

1. sffFar & ofa g8t 2. AfFIr & ufe gt
3. FfEFar @ Tfa sty weiy 4. BfFar wH Ty

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

P @ R 'P & NMR waa # Yami & g a7 a7 amrd )

H 15s_H
\N/
|_F

H—P\F
15

N
H/\H

1. 3 2. 6 3. 18 4. 90

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

H H
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(i) [Cu(OH)6]*"; (ii) [Mn(OHy)6)*"; (iii) [Fe(OHa)sl*"; (iv) [Ni(OHz)s]*",
# w7y e ¥ guferm OH, @7 "*OH, zrer Rfwg & 71 39 57 & sgar &

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

3. (i) > (iii) > (iv) > () 4. (i) > (i) > (iv) > (i)

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

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

93. gIg—V-aIEH & STERE UX JEIRG 77 o o% AR |

A. vrEE’ & ored O, &) @ibg BT & forae guaaiss w&iefier g 8/

B. vEdr % wiw H,0 &) 9iFa &var & oo U oiwT 109 BTggiaviss Jycial oYl &/

C. gifeaewr & aer O, @t wafFg &var & g gr) sifdworT & g &7 e gear 8/
D. OeT g TIABEEr @1 OVE I BNl 8 oY UCISE $HIg1e GY JIHHT HYaT B/
1. A7 B 2. Baer C 3. Car D 4. A 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*'—gifRT Sapaha siraefiorT aRasT zord & v sia & aar CO va O, @ #iT & 3iav &7 ga7
TEf & Fave | TR EFrEifaT § g geraaral @ g &/ [ sy 4

A. Fe¥'—mifpfT p—aiiaiersa a0 & oo grenfie @ 399 4 gwer sravy siar &1
B. Fe*'—uiifRs @t gerr # &arenfas & Fe-CO sty o7 a5 &4 &1

C. wafd Fe-CO ¥ & Fe—0, afera & @or mienfs= g1 gg=r=r & &/
D. germarar @ gufra &y 7 @ReifaT & aR siqaifea Yaed! Uee raN

1. A B 2. Amr C 3. Caar D 4. Bwr 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—O, is bent and is recognized by hemoglobin.
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. 3fAfBard A aur B, &7 fAufor & maer
Cl

(A) SnCl, + Coy(CO)y — = (0C)4;Co——Sn——Co(CO)4

Cl
Me

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

Me
1. 39w fafs 2. Rfvsg [AaeT
3. greHleRE I, RfFFT 4. rRflere arT [AdeT

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

(A) SnCl, + C0,(CO)s ——— (OC),Co——Sn——Co(CO),

Cl
Me

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

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

96. ve &g @7 fHvcehavT ared 500 pm @ VEF Fifo@r are foc HyEAT 7 gar € AT fbved a1
¥ 1.33 1 Yffce & @ e7g @1 Ao} weld g9 fwe & .

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—9AB+C#WWEO g1 g sfafrar aieg
g ) # wraifad # o @ s & o & 2 afbar g

1. smRafda vty 2. A& wed & gy
3. AT gea g gy 4. A& ged & agET 5

The activation energy for the bimolecular reaction A + BC > AB + Cis E| in the gas phase. If the
reaction is carried out in a confined volume of A°, 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—gﬁagﬁwg#avﬁa'wsﬁaﬁvaw(h,lz)aenf%q-—f(sl,sz)a:‘)v}?aw?vﬁ$mag—mr
Tl Bl w3 (L) aorr R (S) swe SuReify 3 areeft aaied were & -

1. Sfav—golagiT glamyor 2. g7 sraafar
3. sifvmEa g 4. T g &7

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, 5,) 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. 054 2. 0.76 3. 052 4. 045

100. AR # IR umhe sufe sawml & v & -

Cy E, |G| o o

Ay 1 1 1 1 VA

Ay 1 1 -1 -1 R,

B I [-1] 1 ] 21| =&

B, 1 -1 -1 1 ¥, Ry

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

Gy E, |G o, oy

A 1 1 1 1 z

A, 1 1 -1 -1 R,

B, 1 -1 1 -1 x, R,

B, 1 -1 -1 1 ¥, Ry

1. 12 2. 20 3. 24 4. 33

101. Ti & saifors Refdar # v a7 sagere fa=arg & [Arjds® 3d' 4p' 1 5w A= @ fore g9 et
g (S) aref! gewRerfaar @ wer faa 87

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

101. 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

19 2. 15 3. 27 4. 60
102. v% g5 g7 § 519 arell JFHFaT Ay = 2A & forg fagrer—amar o 9 Rervia K, &1 9E &

37EY @ ¥ 39 397 O €

I a=[K,/(K,+4p)] 2. a=[K,/(K,+4p)]"

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

102. 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,+ap)/k,]"

103 et 4 3 & g, g9 7 whear qonE Z (= pV IRT) @ e 59e g7 g7 8 [V arafas
e 8 | :

nz-1
f=p-exp[f—dp}
s, P
siffrpav iwf @ ford arg T 7 7299 <161 g, 98 wHieYT qofar 8 &

1. f<p,ifT -0 2. f<p,ifT 5o
3. f>p,ifT 50 4. f=p,ifT>0
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103 The fugacity of a gas depends on pressure and the compressibility factor
Z(=p V IRT) through the relation [ ¥ is the molar volume]

P
Z-1
f=p.exp j——dp .
o P
For most gases at temperature T 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

104. ve arefas i @7 3maRe wrg (OUIOV)radisaar qone Z =pV /RT o 3w @ e & [V

IaE T & |
1. (BUIdV)r = RT (8ZIoV)r 2. (8UIBV)r = RTI(V Z)
3. (BUIBV)r = (RTY/V ) (82I8T)y 4. (BUIBV)r = (V [RT?) (6Z/8T)v

104. The internal pressure (0U/0V)r of a real gas is related to the compressibility factor Z =p V IRT by
[ V is the molar volume]

1. (3UIdY)r = RT(8ZIoV); ' 2. (@UIOV)r = RTAV Z)
3. (QUIOV)r = (RTIV ) (3Z/3T)» 4. (BUIOV)r = (V IRT®) (8Z/0T)y

105. #7177 & & go7 [Faaie k a6t v Gver sadt glae @t sel wIRf saverr

o= exp [-Ax*] & & et &/
@ A # 39 gBRk v (3 A7 @ey
1. Ack™? 2. Acck
3. A<k 4, Ak

105. Suppose, the ground stationary state of a harmonic oscillator with force constant k is given by

Wo= exp [-4x]
Then, A should depend on £ as
1. Aock™ 2. A<k
3. A<k 4. Aok

106. =7 Borr &7 f3Afor g areafdd BT ¢y T ¢ & GIT W AT ot 8 A=+ ¢, B= ¢ +idhy,
C=¢ —ith, D=i(¢h+ &)/ a w&" &7 grrr

A T B v 8 Reify @1 gfafafeeg @vd &
A @ C ve & Refy &1 gfafafea & &)
A @@ D v 8 Rerfa & gfofafeea &ea &/
B e D ve & Ryfa o1 glofRfea &va 8

W
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Combining two real wave functions ¢, and ¢,, the following functions are constructed: 4 = ¢, + ¢,
B=¢+i¢, 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

L

fveer A (111) @ (200) aef & fage7 svar & gevg (110) o7 & 7&1 wafe fveee B (110) aor
(200) aerr w faqdT @var & wvg (111) aa & 781/ SwIgT & 59 39 A=y 4% yga 9od &

1. A &7 wra® fec 8 W9 B @7 5iadd bee &1
2. A &7 wrei@ bee & wWafa B &7 oieie fec 8/
3. A B g @ e fec &
4. A 7or B gl & rera bee &/

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

HWN -

Mo @1 &g av NH; @7 siees armqe—le=iege [Hanfdfy & sar &far 8/ I8 Jvees <7 )
gv faar a1/ NH; @7 afee e 107 efe o) NH; @7 e7/9 10 el % geav 107 e~ & 737/
NH3 & 3vges &7 Tfa—Renrs & -

1. 9.9x 10™ er 7/ fme 2. 0.4606 57 fme
3. 9.9x 107 & 3R fame 4, 0.693 9 fore

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 JETF & T T (47 GIorT 8
33T BT He=T mIfaE IR

10 1000

50 2000

40 4000
ggei@ @1 garefgar e (P.D.1) & -
, B0 , B, .2

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

110.

110.

111.

111.

112,

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

ety sibar

2Fe* + Sn*" = 2Fe*” +Sn*"

&7 W ReRiE 8 -

[E° (Fe** /Fe**)=0.75V,E° (Sn** /Sn**) =0.15V, (2.303RT / F)= 0.06V]

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>") =0.15¥, (2.303RT / F)= 0.06V]

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

T Waifad HicE WRIRUIG: BT @ e it 8 ve farefierd: [@efia siard o
a#@wﬁmm#wﬁ#?#mvﬁaﬁde:ﬂgNdz g fogr oar 8/ fdt wET ¢ w

atfoas i @t st & [No = N(t = 0)]
1. N, At 2. Nyexp[-4,1]

3. N,exp[A 1] 4. N,(Az)

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 = A, N dt. The population of bacterial colony at

time tis [No = N(z=0)]
L N, At 2. Nyexp[-2,1]

3. Nyexpl4,1] 4. Ny(Ap)

NOCI @ s ammess 2NOCI(g) —2NO(g) + Cl,(g) & smferg wraer & A = 10° M 57,

E,=105kJ mol" @ RT = 2.5 k] mol” wifg wge #1 veiedt (kI mol” #) &/

1. 110 2. 105 3. 1025 4. 100
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112. The Arthenius parameters for the thermal decomposition of NOCl, 2 NOCl1(g) —2NO(g)
+CL(g),are 4 = 10" M s, E,=105kI mol"' and RT=2.5kJ mol’. The enthalpy (inkJ

113.

113.

114.

114.

115.

mol™) of the activated complex will be

1. 110 2. 105 3. 102.5

H, &7 gof7 favrerT weT 8

1' Z (2J+1) e—ﬂthJ(J+])
J=0,12,..
2. Z (2J +1)ghheBIu+d
J=135,...
3. ) (@U+DelrBI
J=0,24,...
PN (2J +1) "B 43 (2J +1) e 7B
4 J=0,24,.. J=135,...

The rotational partition function of H; is

1. Z (2J+])e-ﬂhcﬂ./(./+l)

J=01,2....
2. Z (2J+l)e-ﬂthJ(J+l)
J=135,...
3, Z (2J+1) g PheBIU+D
J=024,..
4. l[ Z (2J+1)e-ﬂhc31u+1)+3 Z (2J+1) e-ﬂthJ(JH)]
J=024.. J=135,..

S5 [Igla & AR 397 360F g9 7 & -
1. lxr 2. exp[—«r]

3. exp[—«xr)r 4. «xr

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

4. 100

VT &Y EogS B wuT-aigha ool sEanear Rerre Fae, 300 cm @ 0.0025 &/ swe

qoriE HE ol FoH S (Javer) & v (cm” @) waer &

1. 300, 600 2. 298.5,595.5
3. 301.5,604.5 4. 290, 580
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115. The vibrational frequency and anharmonicity constant of an alkali halide are 300 cm™' and
0.0025, respectively. The positions (in cm™) 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

116. & A9 @7 sk e wEarh @ aff & foreer 25°C ov arg Rewie K = 0.9 kPa ™' &/ wag
@ 3R sirewreT 0.95 &7 w3 @ (kPa %) 8

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

116. 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. 1/11.1 2. 211 3. 111 4. 422

117, wmmﬁwwmmm#%hw 21 Sudi @ sivea T (T) o Rerfor gl

1. T=—hw;, V==ho 2. T=—how, V==ho
3. T=hw, V=—%ha) 4, T==how V==—ho

117. The energy of a harmonic oscillator in its ground state is Eha) . According to the virial theorem,

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

1. Tzlha); V=lha) 2. T=lha); V=§ha)
4 4 8 8
3. T=hw; Vz—lha) 4, T:gha); V:lhw
2 8 8
118. vo Rl ¥ i weary @ ool & —heR, (R, =Rsar RerrT) 1 39 Retfer @ sreear & -
25
1. 5 2. 10 3. 25 4. 50

~hcR,,

118. 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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119. & Fer & JRyEfies avT bed 1 [N 39 JaR a7 ol 8 y, =@, + ¢,p, | e &
arzge smag & (g Hp)=0; (p|H|p,)=2.0=(p,H|p) 7 (p,|H|p,)=3.0/ Fr=
faavvoneres fFaagar §9 @ @1 e Redfa @ ol s §

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

119. The trial wave function of a system is expanded as i/, =¢,@, + ¢,9, . The matrix elements of the
Hamiltonian are (@, [H|,)=0; (g,|H|@,)=2.0=(p,|H|p,) and (p,|H|p,)=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

120. ¥ gdtg a7 AB @7 UF SUIfde 8B c,+cpWy, @ W9 H B, OBy, 0y, HI
yarTiga TeAarfds dede 8 ot A 9B W afwa 8 39 #Ed 37 goded vy B av 90%
Qe @ R U ST B W, T, @ & BT SaRIT B SR @va §9 ¢4 G cp BT A THE
g

1. ¢4= 095, c=0.32 2. ¢4= 0.10,c5=0.90
3. ¢4=-0.95 =032 4. c4= 0.32,c5=0.95

120. One molecular orbital of a polar molecule AB has the form ¢,/ , + gy, Wwhere /, 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 (/, , a possible set

of ¢y and cp 1s

1. ¢4= 0.95 ¢5=0.32 2. ¢4= 0.10,c=0.90
3. ¢s=-0.95, cp=0.32 4, ¢4= 0.32,c3=10.95

121. 4-sr3srl—a=ais® o 7 o197 fawga ds fAgfaa PC NMR wags 7 8 171, 162, 133, 122 @er
116 ppm 9% Hoa ol | wadl @7 Tel [RIpe & -

§ 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)
§ 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)

bl S

121. 4-Hydroxybenzoic acid exhibited signals at 6 171, 162, 133, 122 and 116 ppm in its broadband
decoupled BCNMR 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)
& 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)

b S
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122. vw Fide e (C9H1003) fa=r ?ﬂﬂ}?"ﬁ e goIfar & -

IR: 3400, 1680 cm™:
'HNMR: 57.8(1H,d,J=8Hz),7.0(1 H,d,J=8Hz), 6.5(1 H, s), 5.8 (1 H, 5, D:0

RA¥7),3.9 (3 H,s),2.3 3 H,s).
I8 gifre &

Q{O (0]
1. 2 H0~Q—<
OMe OMe
Me Me
HO,
0 0
3. Q—/( 4. HO‘Q%
Me Me
OMe OMe

122. An organic compound (CyH,403) exhibited the following spectral data:
IR: 3400, 1680 cm™';
'HNMR: § 7.8 (1 H,d, J=8 Hz), 7.0 (1 H, d, ] = 8 Hz), 6.5 (1 H, 5), 5.8 (1 H, s, D,O
exchangeable), 3.9 3 H, s),2.3 (3 H, s).
The compound is

HO
O o)
OMe OMe
Me Me
HO,
o) O
Me Me
OMe OMe

123. 90% y@rers: ge 2-VRemiisd e+ 8is @7 [a]p +135° &/ & &v @ w7 RT ov v% g2 &7
siftaar & geErd [alp +120° # aRafda gam/ o7 w2 g yaria ggar 40% oe 9 55/ afe var
8 a Ve uS & §I7 uier P YHreNg Yol aer 3 'S §1e 99eT [alp dF, BE 8
1. 80%; e 60° 2. 70%,; = 40°

3. 80%; e 90° 4. 70%; e 60°

123. 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. 3= 9Rwr=slaere Jfafsar & Soq—7 Uefiv @1 \var U9 99a7 =g &

Q PhNEt,
—_—

] Ac,0
Me Bn
(T )
AcO AcO
1 Me,;:C R 2 Me, S
PH H Ph/—C H
AcO AcO
3 Ph, R 4 Ph S
__ ,
Me®  CH e

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

PhNEt,
(o} _ AC2O
Me B
(optically pure)
AcO AcO
1. Me/)-.:c R 2 Me/, S
—~—C
Ph H Ph/_ H
AcO ACO
S
3 Ph}__c R 4 Ph’—c
Me H Me' H
125. IRwTEfFe® afafdamn & = sgma 9 X @enY &
H Ph
H —COOH
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<

X
1.
(:::j\\/Ph hv/DIS

2.
Ph hv/CON
COOH
3.
(:::l\/Ph A/DIS

4.
Ph A/CON
COOH

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

H Ph

H “—COOH

X Y

Ph hv/DIS

2,
Ph hv/ CON
COOH
3.
[::::L\/Ph A/DIS

Ph A/CON

126. o+ sfafFar ¥ 9= g& IR &

OH 1. KHITHF, A
2. Hz0"
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N
(X

9,

126. The major product formed in the following reaction is

OH 1. KHITHF, A
e
2. H;0"

%%

2 M

127. 3= gRad+ o amfica &

127.

NO,

H

Et:N
e e
COOEt \ /)

COOEt

il Fegadi & &y 7 v 1,3-Ryd whehor aer mmiade |
SiFareicr Feaadt & w7 % V@ FIRIAET AT TAT THIE BT |

Siffareher weaadt & &g & ve 1,3-Rydt whiefier aor oo 3R sifafaar)
RIS FEad] & WY § U BIE—H ORI HIGNFTT T VAT H g~ |

RN

The following conversion involves

H

EtsN
\/[::r ————:L———>-Ph N
COOEt \ /

COOEt

NO,

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.

bl S

\
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=7 wuraer 5 safed &

X CHO HO_ Me " ©
| + MeHN z = (YW

N N Me

v ZAfaT o, [3,3]-Rrgife v v @ifsrer sidiasar
v TELNAa 3, [3,3]-Rraigie v va aigee sifar)
ver giafam s, [1,3]-Rraeife favergT va aifrer sififaar
v LT i, [1,3)-Rraigifle faveny va ag@a sfsar)

bl ol M

The following transformation involves

N CHO HO Me .
» s MeHN X — N
N 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 W

PIRRAE 3177 (A) & 4-5TsgTad BT wrgeias a7 (C) & hawifia wuiave & wad % wal &
g:

0
COOH
J\ X . B Y, COOH
Y~ 0" “COOH
OH A HO c

1. X oo gafd=re 8, Y siaianes femlaaese &/
2. X wrw gAfd=areg 8 Y siiedfiene Remiaaadser &
3. X whg gaid=ameg 8, Y FAvidieer &

4. X geiorT gafdara 8, Y At &/

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

o)
COOH
t /U\ X_ o B Y _ COOH
Y 0" "COOH
OH A HO c

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

X is Fries rearrangement; Y is dehydration.

X i1s Claisen rearrangement; Y is dehydration.

b e
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i. B-vART a. Vowpdligs, fadigd Veblsicl

1. v b. vewaiss, B

il #rpT c. Zrzedl, fedias Vemisicl

iv. vefgT d. JaPg grgedfy, giforgT

1. i-c; ii-d; iii-b; iv-a 2. i-b; ii-a; iii-c; 1v-d
3. i-c; ii-b; i1i-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-¢; 1i-d; 1ii-b; 1v-a 2. i-b; ii-a; ni-c; iv-d
3. 1-c; ii-b; iui-d; iv-a 4. 1i-a; ii-d; 1ii-b; iv-c

A7 3ifdfpar & B @1 @vaer goT GaeT @ FBIN 8

OH O
Ph\‘/CHO + B —> Phj/k‘/u\[<
Me
ot OLi
1 /Z% Re-Si facial 2. E% Re-Re facial
OLi

OLi o
3. \:Sv Re-Si facial 4. F—% Si-Si facial

In the following reaction, the structure of B, and the mode of addition are

OH O
PhYCHO +B —— Ph

Me

www.examrace.com



47

OLi OLi
1. /%v Re-Si facial 2. \=§T Re-Re facial

OLi

OLi o
3. \# Re-Si facial 4. /:% Si-Si facial

132. A= sfafFar d A @er B 7 -

0
/\)J\'I\I/OMe
[ \> PngCl A Me . B
A B
1 N O
| D—Mgcl
C <L
o)
> CiMg N .
I O\> /\)1\[0\>
3 [N Me
I \>_'< WN N
\
° <

www.examrace.com



133.

133.

134.

48

A B
1. N N (o)
e 5L
(0]
(0]
2.

CiMg N N
N Me
| 3 N
CAIE A e
4. |:\> )\[N\ 0
RSN

e SaRRIIfE Sl @ T WEUTgd @ Wl gAfcrd Y :

i. a-@lergeve | eHe Il a. egr—EIggwieie

ii. g & arfad b. NADH

iii. gEwfaw e/ & YaEfce We—Tal3H A C. YIIHIT GRRIGIRPE
d. fAaRsIravHT

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

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

Match the following biochemical transformations with the coenzymes involved

i. o-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. i-d; ii-a; iii-c; 2. i-a; ii-b; iii-d;

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

et s s ¥ Seq=1 ge gare B @ avaT &

CHO
HT—OR - g, H20; B
H——OH > A —>
nlon HP° Fex(S04)3
CH,OH
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CHO ]
(0] o H——OH COOH
H——OH H——0OH H——OH
1. H——OH 2. d 5 3. H—on 4, H——OH
CH,OH
2 COOH COOH

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

CHO
H——OH Br, H,0,
H—t+oH ———> A ——> B
Hl oy M© Fex(S04)s
CH,0H
HO COOH
CHO (0] COOH
0] H——OH
H——OH H——oH H——OH
CH,OH HO  OH COOH

COOH

135. 7 fear gar & 13 & favaach e+ sarafdar @ %ol 0.9 kcal/mol &/ A= sifafaar @1 AG 717

g
O,Me Me
“Me  Ha Pd,250°C O:Me

(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

1 e L
“me  Ha 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. A7 afafar & sifieHes A @ &g S B &

COOEt
m Hz, 10% PA/C
MeOH
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A B

COOEt
1. NCHCOOEt, Cu(acac),

2. N,CHCOOEt, Cu(acac), COOEt

MeO
MeO
Me (‘s? COOEt mcooa
3. NaH, > ~~
Me™ + MeO

Br

0
1

4. NaH, Yless._cookt /&cooa
Br MeO

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

N COOEt
m A Hy, 10% Pd/C
MeO MeOH

MeO

A

COOEt
1. N,CHCOOE, Cu(acac),

30,

MeO

2. N,CHCOOE, Cu(acac), COOEt

3

MeO

COOEt

5

Me-1!
3. NaH, Me,§vCOOEt
Br MeO

Me\9
4. NaH, =S~ -COOEt COOEt

Br MeO

<

137. 37 3T s+ & 9= Je TS € -

Me, 1. LiAlH4, Et,0, -20°C
@zo 2.Ac0,py
3. MechLi, 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
QCO 2.Ac0.py
3. MechLi, Et20
Me Me

Me

O "
3. A 4. O—Me
Me"

138. oehr NaOH # suRefy # 12.0 77 Yweiwia #176.2 71 Jraiels @& wry siftpar ¥ 75% @y
¥ v aig yerf A @ TIfRT 551 ARG © 91 A @1 T AT U7 96 WY &

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 ag. NaOH gave solid A
in 75% yield. Approximate amount of A obtained in the reaction and its structure are

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

139. =1 sfafFar AR & fFard

Ph— PdL2

\( \( SnBuj
Pd(0)L
Ph%_/

N—

e A,B 7 Cwmaer &

www.examrace.com



52

STFRANFRE FIT, YRETAIBYT, JTAIG [FRIHY0T
SIFANBERE TN, FEMNGSI, P-ElERIES [ARTHYT
FHITIICTSTTT, TRETHBNT, JTFIE [FRIHY0T
H@—Wﬁﬁwmwﬁmmgw

el S

139. Consider the following reaction mechanism.
Ph—PdL,

=\
Phk( 1 \B( SnBuj
A

The steps A, B and C, respectively, are

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

BN -

140. =7 afdfaar srgews # Seg=~ g&g IaTT & -
1. CHCl,, NaOH
OH -
2. H202, NaOH
> 2 Qo

COOH OH

3. HOOCOOH 4. HOO?@ZO

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

-

1. CHCl3, NaOH

o

2. H202, NaOH

3 —QOH ) ‘Q’O’*
COOH

OH

0
3. HOOC‘QOH 4. HOOC>®:

Y
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141. =7 afafFar srg@9 % 99— g&g S9rc B &

O\
1. B-D . Ph
o £ N\=/

Ph—=-D 2 o' > Pd(OAC)
' PPhg, EtsN
D
« Ph
1. Ph X 2 N D
. X
D Ph Ph 1
D D
3. _
D Ph

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

O\
1. BD i Ph
o N—/

=" > A —paqons, B
3 PPh;, EtsN
D
/j\’/\‘ Ph
1. Ph X 2 /\v\/D
N
D Ph Ph !
D D
3 -
Ph)ﬁ/\/Ph 4 PhT%/D
D Ph

142. =7 afifar srge7 o Seg= g2 e B & -

o)
1.CH Ny, Et,0
2. MeMgCl, Et,0
O  3.H307

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

o)
1.CH Ny, Et,0 5
2. MeMgCl, Et,0
O 3.H307
0 o)
1 ij\ 2.
Me dOMe
Me

143. s A 359 %7 1391 O Gaer &

=NNHPh
=NNHPh

1. g@ia @ d=o 2. #=irr e Aeraers
3. Tag 7o HaEid 4. deFeia T Baci
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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= affFar # S~ g& 9IS 8 -

S 1. Li, lig. NH3, 'BuOH
» 2. H3O" -
N 3. KOH, MeOH
(0]

X
o]
Me
. fj TN
NH

144. The major product formed in the following reaction is

B 1. Li, lig. NH3, '‘BuOH
| _ 2. H30" -
N 3. KOH, MeOH
O
m d\
1. N/ OH 2. Me
(0]
T & B A
. NH
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145. =7 glafam—avoneae siffar § 99— Je& 9re &
D\/OMG
N

COOEt )
(j 1."Buti, HN~gjme,
2. HgO* B

3. H,, Raney Ni
NH, NH,
~ COOEt ~COOEt
v (Y 2
NHZ NH2

COOEt

COOEt N
©/ 1."Buli, HN-gjme, X
2. H,0"
3. Hy, Raney Ni
NH, NH,
*_,COOEt WCOOEt
1. O’ 2.
NH, NH,

2 COOEt

(COOEt
2 O 4.
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