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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 58.71
Astatine At 85 (210) Nlobium Nb 41 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 C 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 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
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine I 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*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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m Soldrele] T G T 9.11 x 10~3'kg
h ol foradis 6.63 x 10734] sec
€ SoIgFCleT T AL 1.6 x 107°C
kK mret Sradie 1.38 x 10723] /K
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&, 8854 x 10" 12Fm1
Uo 4w x 107’Hm™1

R Ao e Raais 8.314JK " 1mole™!
USEFUL FUNDAMAENTAL CONSTANTS

m Mass of electron 9.11 x 10731kg

h Planck's constant 6.63 x 10734/ sec

e Charge of electron 1.6 x 1071°¢C

K Boltzmann constant 1.38 x 10723J /K

c Velocity of Light 3.0 x 108m/sec

leV 1.6 x 10719
amu 1.67 X 10~ 27kg

G 6.67 X 10~ \Nm?kg—3

Ry Rydberg constant 1.097 x 107m™t
Na Avogadro's number 6.022 x 1023mole™!
& 8.854 x 10~ 12Fm~!

Ko 47 x 107’Hm™1!

R Molar Gas constant 8.314JK 1mole™!
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xy &S FATT W e =T TH oo
3¢ A IORAT &, x du y AN 3G W
TFETSAT HAA: 8 3R 7 & Sfar @ar g1 39
Iod & g & e §

1 (87) 2. (-8,7)

3. (~4,35) 4. (4,35)

A circle drawn in the x-y coordinate plane
passes through the origin and has chords of
lengths 8 units and 7 units on the x and y axes,
respectively. The coordinates of its centre are

1. (8,7) 2. (-8,7)
3. (~4,35) 4. (4,35)

A 6 R amr & ehe, e Ree &
HAR & Y3 STl Hr 9ifdshar 0.1 g1 IS
HIS giod a1 Reve AT 4 91X M7 AT
g, dl ST I3 & SRIA 3k Tohs Silet &l

TTAShdT T graf:
1. 1-(0.9)* 2. (1-0.9)*
3. 1-(1-0.9)* 4. (0.9)*

The probability that a ticketless traveler is
caught during a trip is 0.1. If the traveler
makes 4 trips , the probability that he/she will
be caught during at least one of the trips is:

1. 1-(0.9)° 2. (1-0.9)°

3. 1-(1-0.9)* 4. (0.9

FUA WY GF H AT R STt A

THATT Todld g

1. sl &gl gt 81 Hehell

2. %hdd UHh & YR & T H T&r &
3. Ush & A+ ol # el & Thdl ¢
4. Ry SgETEE T & & @ T B

The statement: “The father of my son is the

only child of your parents”

1. can never be true

2. istrue in only one type of relation

3. can be true for more than one type of
relations

4. can be true only in a polygamous family

T g & U FT 99 39 F FaR &
T T 20% Bier gl Femw & e S
g% ga WX fear ar &1 B & @relr
3T T IR AT § 3T

1 V10 -9 2 10-9

" Jo-+8 ' 9-8
102 - 92 103 - 93

3. 4 e
9-8 93 -8

The base diameter of a glass is 20% smaller
than the diameter at the rim. The glass is
filled to half the height. The ratio of empty to
filled volume of the glass is

1 V10 —+/9 2 10-9
" \9-+8 ' 9-8
102 — 92 103 - 93
3. 4, —
9-—-8 93 — g3

Ush 3cddl gaeens(st (12-gon) & fawoit &

el
1. 66 2. 54
3. 55 4. 60

The number of diagonals of a convex
deodecagon (12-gon) is

1. 66 2. 54

3. 55 4. 60

Uh FAGE P HAOEHA dgelell ¥ 3H RE
TP T METHAT &, fF FIS T8 @rell gl
| Fgerel A fhad Tw W 7

1. wsHaT (6-gon) 2. 3¢ 3T (8-gon)
3. ©Xr ¥af (10-gon) 4. cdreers (12-gon)

One is required to tile a plane with congruent
regular polygons. With which of the
following polygons is this possible?

1. 6-gon 2. 8-gon

3. 10-gon 4, 12-gon

A 5 gregmmet & e ganfSesar waen
qFas, feeeh aur de1s 7 IS Hr i
& UTEATIS 31 H H had [haET &I Fafsaar
# fAer Ul 21 gEAE HFAS FIASS A,
27 feoelr Fansdr & qar 30 deels TINSST A
wffer gul feeelr @ Ydools  FIMSS F
A gl alel JreaTdenl T ol TEAT A
of?

18
24
26

IRNFA AT @ Tl gl IMAT S
el |

> wnh e

Suppose three meetings of a group of
professors were arranged in Mumbai, Delhi
and Chennai. Each professor of the group



attended exactly two meetings. 21 professors
attended Mumbai meeting, 27 attended Delhi
meeting and 30 attended Chennai meeting.
How many of them attended both the Chennai
and Delhi meetings?

1. 18

2. 24

3. 26

4. Cannot be found from the above
information

T gUiRdl Sl H Uk IGedhR 9Y W
T ST @ gl 97 Fr iwa Bear 109
g, aur gfgal & T F1 wrEer e Hiel gl
& & ar ufgdl garT oiRa g 7 3w §
1. 0 2. 10

3. w 4, 2w

A wheel barrow with unit spacing between its
wheels is pushed along a semi-circular path of
mean radius 10. The difference between
distances covered by the inner and outer
wheels is

1. 0 2. 10
3. 7w 4, 2w
AT TEAT §

iEa

7‘9‘—5
‘5‘9‘9‘?‘
1. -19 2. -5
3. 9 4, -9

‘82
7‘9‘—5
‘5‘9‘9‘?‘
1. -19 2. -5
3. 9 4, -9
10. e araeT
e & I &
S T # '@
AT 3 & @
g @@ 8§ o
| & @ & =

1. feafdat = o & aed gl
2. TIey foenfay & e 3me B

10.

11.

11.

3. AT favardt &g g1 Ao
4. 3H GHAEA &I g qigA fqearfdar wr
& el ahar g

Decode
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1. GENT STUDENTS CAUSE LITTLE
HEART BURNS

2. STUDENTS ARE INTELLIGENT BUT
PROBLEM IS NOT SOLVABLE

3. THIS PROBLEM IS UNSOLVABLE
BY ANY STUDENT

4. THIS PROBLEM IS SOLVABLE BY
INTELLIGENT STUDENTS

WX &I & dlel ol A 58 YR @M
g, s 39 & Fof ¥ e wee
0T g AR

G
-

80 god o 37X 50 foigait 1 Frefeoend:
ey Srem 81 @l @era Seg-gerell & o
&1 gl & Jgfed deT 56 YR S|

1. 2,

Frequency
Frequency

Distance

élstance

Three circles of equal diameters are placed
such that their centres make an equilateral
triangle as in the figure

Distance

w

Frequency

>

Frequency

Distance

Within each circle, 50 points are randomly
scattered. The frequency distribution of



12.

12.

13.

13.

14.

distances between all possible pairs of points
will look as
1.3 2

Frequen
Frequency

Distance Distance

Frequendy
Frequency

Distance Distance

TEAT 31 I AT His H e Sy
ar 39 §&T A fohda gerdAd 3 ghel?
1. A 2. g
3. @ 4. IS

How many digits are there in 3'° when it is
expressed in the decimal form?

1. Three 2. Six

3. Seven 4. Eight

IR & ISR et # 31fRhcaR Tl el

AS & FAQEAl H T9d &1 $H HT TISCIIIT A

e i & (e & & Ihar &7

1. 3 &R 9ITed AT H 9l $T g

2. IHT T Bl T AT T TehelT|

3. U3t & AT 3d eReT @A & 3= @rdt
& Fe

4. 3 Tt 9IRS & A #& S Fr
fefeheldd THROT gl

Most Indian tropical fruit trees produce fruits

in April-May. The best possible explanation

for this is

1. optimum water availability for fruit
production.

2. the heat allows quicker ripening of fruit.

3. animals have no other source of food in
summer.

4. the impending monsoon provides
optimum conditions for propagation.

o & U TaR U G & 3T aUr «e

Th-Ueh dodd ST a7 &1 SET Jed & &Thel

3R IR godd & &Thel I eI FT § 2
il

14.

15.

15.

16.

16.

1. V2 2. 2
3. 2V/2 4. [3/2

There is an inner circle and an outer circle
around a square. What is the ratio of the area
of the outer circle to that of the inner circle?

TS

N~
1. V2 2. 2
3. 22 4. \[3/2

Ife d =11, r= 1T, qur g=13I5 AT
SR, @ T # F FiF-ar TEr g2
(100 I3 =TS &S FHIUT)

1. cosd<cosr<cosg
2. cosr<cosg<cosd
3. cosr<cosd<cosg
4. cosg<cosd<cosr

Write d =1 degree, r = 1 radian and g = 1 grad.
Then which of the following is true?

(100 grad = a right angle)

1. cosd<cosr<cosg

2. cosr<cosg<cosd

3. cosr<cosd<cosg

4., cosg<cosd<cosr

T fashal YA+ 100 ¥9F HT Hed drel
ISl &I AT X I ¢l T8 316 AT 7
A #eu M8 T@r Srar g, dUr S &
IX AT A e & S §l FE F R H
T AT dgar 3MS AL FT 3MET El &
A T aEqsit B wear @A g1 I g
el & 3 H 20% HATHT 9T § Al Ggel
3T FA F AHT AT F4T &7

1. 122 2. 144

3. 150 4. 160

A vendor sells articles having a cost price of
Rs.100 each. He sells these articles at a
premium price during first eight months, and
at a sale price, which is half of the premium
price, during next four months. He makes a
net profit of 20% at the end of the year.
Assuming that equal numbers of articles are
sold each month, what is the premium price of
the article?

1. 122 2. 144

3. 150 4. 160



17.

18.

18.

19.

Y a1 &t g3 & woH H 3orw fyer
dur fedr 9y & g eR@or R e
S & foT A & & hder e @3t
HT ATGThAT g7

1. 3 2. 4
3. 5 4. 6
e ) e
. ° e
° L] °

The minimum number of straight lines
required to connect the nine points above
without lifting the pen or retracing is

1. 3 2. 4

3. 5 4. 6

ARTE o @ fr A Hr qAr @ Tt
H T v A B feam AREdt & g &t
& i R F o an, “'wg Afd F 3T
qggm%mgsﬂ%’w HleT-AT TAH 2T?

1. X 2. 1l
3. 1 4. IX

“The clue is hidden in this statement”, read the
note handed to Sherlock by Moriarty, who hid
the stolen treasure in one of the ten pillars.
Which pillar is it?

1. X 2. 1l

3. 4. IX

AT, ATl TAUT &Y WM & HAA: dieT dFT ar
AT I &1 R off Bew & RS I oy T
ST 8, 7 Bsa 1 3R 31 &1 W71 e 8l

TH el & fohdsl ThR &2
1.1 2. 2
3. 3 4. 4

19.

20.

20.

21.

21.

22.

22.

Three boxes are coloured red, blue and green
and so are three balls. In how many ways can
one put the balls one in each box such that no
ball goes into the box of its own colour?

1.1 2. 2

3.3 4. 4

T SHS Ul & Had o faehol & ar faw
ABEl AT BF &I O & TAg W §a I
Y FATH olaTS FT 82

1. V3 2. 1++2

3. V5 4. 3

Let A, B be the ends of the longest diagonal of
the unit cube. The length of the shortest path
from A to B along the surface is

1. V3 2. 1++2
3. V5 4. 3
H7T \PART 'B’

IRTeT gI3318sT & folU sedce Feldl a6
T TG A g

1. BsHg< BgHig< BigHu4
2. BigHis < BsHg < BgHyo
3. BgHi< BigHis < BsHg
4. BioH1a< BgHio<BsHy

The order of increasing Brensted acidity for
boron hydrides is

1. BsHe< BgHig< BigHus

2. BioH1<BsHy< BgHy

3. BgHio< BigH1s < BsHy

4, BjyHia< BgHip< BsHg

ISR Pyso AT ARANTANST & Sid ThrT
g, AU

1. Vodhle T HTFHEOT JAT O, FHT HIGUT|
2. O, % 9REgsl TUT O, FT HIGUT|

3. O, HAGUT TUT Felerclel AT

4. BodCe HRIT TAT O, T IREG|

The biological functions of cytochrome Psg
and myoglobin are, respectively

1. oxidation of alkene and O, storage

2. 0O, transport and O, storage

3. O, storage and electron carrier

4. electron carrier and O, transport



23.

23.

24,

24.

25.

25.

26.

FeAAN F AT FTE 3eR B

1. Ig faegd-3vee & Ws f@waAt
IR &

2. I§ TH YR & dlecuRIATT &l

3. ¥E WA & gE 9 3meRa g

4., THH T GRUMcHS Solagls Hl
39T A & |

Correct statement for coulometry is

1. itis based on Faraday’s law of
electrolysis

2. itisatype of voltammetry

3. itis based on Ohm’s law

4. it uses ion selective electrode

fAtfaf@d & @ frghr fua aifd graera

3ot & g

A. Sola¢ldd;  B. YICTdT; C.FQQH

& 3T Bl

1. A durB 2. B duar C
3. A duC 4. A Bdur C

Spin motion of which of the following gives
magnetic moment

A. Electron; B. Proton; C. Neutron
Correct answer is

1. AandB 2. BandC

3. AandC 4, A/ BandC

freeer 817 fga & AR PeAarRd #
¥ 37 Hepet AT F IR R BT
et (FETT haeT) ST AT TATA E

(A) [CoFg]*,

(B) [IrClel*,

(C) [Fe(H,0)e]*,

1. AJUB 2. BauarcC
3. AdurC 4, A, B, darC

Using crystal field theory, identify from the
following complex ions that shows same pi
(spin only) values

(A) [CoFe]*, (B) [”C|6]3_, (C) [Fe(H0)e]*",
1. AandB 2. BandC

3. AandC 4. A/B,andC

3MIRA(Il) & AIRRITHA SShAC @ AT H
o9 RiSe H FAS TAI B § Al Tl
3T Y HHhAS HA A Gganfad|

(phen = 1,10-phenathroline)

26.

217.

217.

28.

28.

29.

29.

1. [Fe(phen)s]** aTaT [Fe(phen)s]**
2. [Fe(phen),]** ar [Fe(phen)s]**
3. [Fe(CN)¢]* T [Fe(CN)e]*
4. [Fe(CN);]* aaT [Fe(CN)s]*

Identify the complex ions in sequential order
when ferroin is used as an indicator in the
titration of iron(ll) with potassium dichro-
mate. (phen = 1,10-phenathroline)

1. [Fe(phen)s]** and [Fe(phen)s]**

2. [Fe(phen)s]* and [Fe(phen)s]**

3. [Fe(CN)s]* and [Fe(CN)q]*

4. [Fe(CN)g]* and [Fe(CN)¢]*

319] C,0, 1 &Y== Y@+ ¢ 3 Iifoer
1. 4o TUT 4713 g

2. 30dUT2n &Y Bl

3. 200U 3 3TEY B

4. 36T 4 &Y ¢

The molecule C30, has a linear structure.
This compound has

1. 4 cand4 nbonds

2. 3o and2 rbonds

3. 2o and3 nbonds

4. 3 o and 4 ntbonds

[SigO1s]™* H T T TSl JdUT 3URUA

qgFd §U argwmﬁ T TE&IT §, FAU:
1. 6 dAT6 2. 12 dam 6
3. 12 dr 12 4, 6 dUT 12

The ring size and the number of linked tetra-
hedra present in [SisO15]" are, respectively,
1. 6and6 2. 12and 6
3. 12and 12 4, 6and12

XeF, TAT XeO,F, &1 TEITATU §, FHHA:
1. dfhd, aqshehT
Y&, FIEAdET

> LN

The structures of XeF, and XeO,F, respectively
are

1. bent, tetrahedral

2. linear, square planar
3. linear, see-saw

4, bent, see-saw



30.

30.

31.

31.

32.

32.

33.

S -QAEAAT &

1 8 W 3R TgFaehi|
2. T IR yfagraR|

3. O, 9Rams® AR Tgrahy]
4. el @1 & 3R ufogEah|

Deoxy-hemocyanin is

1. heme protein and paramagnetic
2. colorless and diamagnetic

3. O, transporter and paramagnetic
4. Dblue colored and diamagnetic

fAefafga wiefier & @ fSes fav yarr

AT 3RO g2l Searfa §, ag &
A. [NiCl,)* (Tdsthereh),

B. IF; (TOHAET fafafasi),

C. [CoFg]* (3Tscwhetehia),

D. Fe(CO)s (aHAa1ET giaftRifAS)

1. B dar C 2. Baa D
3. Ccdar D 4. AT D

Among the following, species expected to
show fluxional behaviour are

A. [NiCI,]* (tetrahedral),

B. IF; (pentagonal bipyramidal),

C. [CoFg]* (octahedral),

D. Fe(CO)s (trigonal bipyramidal)

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

[Fe(n®>-CsHs)(CH3)(CO),] &I PMe;, &

FfAfRTT & SoueT AEg ALFA §
1. [Fe(n>-CsHs)(CH3)(CO)s(PMes)]

2. [Fe(n®-CsHs)(COCH5)(CO)]

3. [Fe(n’-CsHs)(CH3)(CO),]

4.  [Fe(n®CsHs)(COCHs)(CO)(PMe 3)]

For the reaction of [Fe(n’-CsHs)(CH3)(CO),]

with PMes, the main intermediate is

1. [Fe(n>-CsHs)(CHs)(CO),(PMes)]

2. [Fe(n’-CsHs)(COCH,)(CO)]

3. [Fe(n®CsHs)(CH3)(CO),]

4. [Fe(n?-CsHs)(COCH;)(CO)(PMe )]

[W(n®CsHs)(-CI)(CO),l, & W-W 37Taetr

Fife &
1. o= 2. ar
3. Uah 4. YT

33.

34.

34.

35.

35.

36.

36.

37.

The W-W bond order in [W(n>-CsHs)(u-
CI)(CO)] is

1. three 2. two

3. one 4. zero

fArafafad gt & @ fFad afcas
I 3HEET ® & 3T &2

1. EuYb 2. Sm, Tm
3. Gd,Lu 4. Nd, Ho

The metallic radii are abnormally high for
which of the following pairs?
1. Eu Yb 2.
3. Gd, Lu 4.

Sm, Tm
Nd, Ho

[MNn(H,0)s]* & Mn-O 3= TFa1s3 &

foT @ T ¢

1. g e gA g

2. TR MY @Y ar @I 98T Y g

3. @ 3MEeY gaY IR & 379aT 4§

4. [MnO,” & Mn-O 3TE=Y T 3T Ig
g ¢

The correct statement for Mn—O bond lengths in

[Mn(H,0)e]** is

1. All bonds are equal

2. Four bonds are longer than two others

3. Two bonds are longer than four others

4. They are shorter than the Mn—O bond in
[MnO,]"

[CrO.]*, [MnO,]* aAT [FeO,]* T TaFETIoT

&THT S | &1 3TEOT AL ¢, T6 2
1. [CrOJ* < [MnO,* < [FeO,*
2. [FeO4* < [MnO,* <[CrO]*
3. [MnO,J* <[FeO,]* <[CrO,*
4.  [CrO.)* <[FeOs* < [MnO,*

The oxidizing power of [CrO,]*, [MnO,] >,
and [FeO,]* follows the order

1. [CrO4* <[MnO,* <[FeO,*

2. [FeO,)* < [MnO4* <[CrO,]*

3. [MnO,* <[FeO,)* <[CrO,]*

4. [CrO,* <[FeO,* <[MnO,J*

ﬁmﬁ@aa@%&ﬁﬁﬂwmA LI
B &l



37.

38.

38.

11

39. CuSO,ddr H,S0, % AT D-HAT (D-Mannose)
o 160 °C &1 VST 7 geTargsT &ar §l
o)

/i : Hgo og
N H&A\‘
OH
D-mannose
w0
. — ) /Q OH
. OO (@)
HO on
R
. HO- 0
o&“

' OH
2<g
j i i . O%
The major products A and B in the following —boH
reactions are \#
D<o
O—OH O
-0-

o ((5 180 °C
® —_— A
0.8 :
\ =
39. D-Mannose upon refluxing in acetone with

CuSQ, and H,S0, gives

NN - B HO— oH
AA onl?,

1. A= —C>< B= ——Q—< D-mannoseOH

2 xe O w =0 Ao

/_\
[ay

SN
>
I
v]
I
N

w

>

2. HO—OE:O
4. A=B= —Q_< OH
o)
) 3. O:%‘;
1,2-SEFaRITAA & ATH TIFCH H, m/z AT —7"OH

98,100 @ 102 W 3T TAIERT T SIITHT o \#

3O g 4. ><O%OH of
-0-

1. 3:1:1 2. 961

3. 1:1:2 4, 1:2:1

In the mass spectrum of 1,2-dichloroethane, 40, FAFAfaTa FRGRT 3 e T 5 &

approximate ratio of peaks at m/z values 98,
100, 102 will be Br><[ﬁ5r NaOMe

1. 311 2. 961 ') Et,0
3. 112 4, 1211
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©)
Br
3. /JQ§VJ:OZM9 ‘4.|W602C>¥<V/

42,

40. The major product formed in the following
reaction is

5 ><(\B NaOMe
r r
Et,0
O 2
o]
1. I 2. >
o Br

3. )\/COZMG 4. MeOZC>QBr

41. rfaf@d wf@fa # scoe 7T 30 3

OH
1. CH3C(OEt)y/H*
2.>200°C

OEt 42.

. ,@
E
2 [ FQom
OEt
3.
4.

41. The major product formed in the following
reaction is

OH

1. CH3C(OEt)y/H*
2.>200°C

OEt 43.

" ,@
EtO

2 /@ OEt
OEt

4,
/@u,,/coza

S GTaaT T Sreficrer T defel AT
T HeT e &, 9% AT ¢

FTH A FTH B
0
P. E/f X. 1750 cm’*
0
0
Q. Y. 1770 cm™
o}
\
0
R. Z 1800 cm™
| ©
1. P-Y,Q-Z R-X 2. P-Y,Q-X,R-Z
3. P-Z Q-Y,R-X 4. P-X,Q-Z, R-Y

Correctly matched structure and carbonyl
stretching frequency set is
Column A Column B
@)
P. iﬁ X.| 1750cm™
O
O
Q. i/f Y.| 1770cm™
O
=
@)
R. Z. | 1800cm™
| O
1. P-Y,Q-Z,R-X 2. P-Y,Q-X,R-Z
3. P-Z,Q-Y,R-X 4. P-X,Q-Z,R-Y

fArfaf@d sifafhar & e FEa 3cure
gl

150 °C

N\/WCOZMG
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45, o-918ell (o-pinene) & HNMR Toaca &
L. ©t> CD FeAfId IEEfAs Gia 37-ded et
MeO,C | MeO,C & gl
H H
: H u
MeO,C MeO,C
43. ;I;he major product formed in the following reaction a-pinene
o 1. 7 2. 8
P oM 0C 3.9 4. 10

45. The number of chemical shift non-equivalent

1 CE> CD protons expected in *H NMR spectrum of -
- pinene is

H
MeO,C MeO,C
H
3 a, __
H H
MeO,C MeO,C .
a-pinene
. 1 7 2. 8
44, AFEAfAf@d AAHIT F 3cqeT HTT 3cUTq 3. 9 4. 10
gl
46. AT I A H NMR 3Fisrst & Fora i
(COCI),

OH DMSO $r I B
C -60°Cto 0°C 'H NMR (DMSO-dg): 5 7.75 (dd, J = 8.8, 2.4 Hz,

1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J = 8.8 Hz,

E%CHO E%COC' 1H). 6.50 (broad s, 2H), 3.80 (s, 3H).

NO, NO,
Q: 4, OMe
1. 2.
OMe
NH, NH,

44. The major product formed in the following

reaction is NO, NO,
OMe O _Me
(COCl), 3. 4.
OH DMSO T
QJ NH, HoN
-60°Cto0°C
46. The structure of the compound that matches
&CHO 2 @Com the "H NMR data given below is

'H NMR (DMSO-dg): 8 7.75 (dd, J = 8.8, 2.4
Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J =

Cl ' y 1 y . f , O. y
Q: 4. QJ 8.8 Hz, 1H), 6.50 (broad s, 2H), 3.80 (s, 3H).
Cl



N02 N02

OMe
1. 2.
OMe
NH, NH,
NO, NO,
OMe (e} Me
: “
O
NH, H,oN

47. PrAfaf@a Afe § & o et &
gigarfau|

Br. H CH,
HyC. - HyC. -
X CH, X H
H Br Br H
A B
Br. H CH,
HyC. - HsC
X CH; S H
Br H H Br
o D
1. AT B 2. ATar C
3. Bddar D 4, CdurD

47. ldentify two enantiomers among the following

compounds.
Br. H Br. CHj
H,;C H5;C -
*7X “CHs X H
H Br Br H
A B
Br, H Br. CH,
H,C CH, H4C S H
Br H H Br
Cc D
1. AandB 2. AandC
3. BandD 4, CandD

48. (2E,AZ,6E)-SHICISSA T YhIeT IS
HARFA & 3cve=T ATT 379E B

14

QLT e 0T
EF\NE(\W

48. The major product formed by photochemical
reaction of (2E,4Z,6E)-decatriene is

—— ——
4.

49. fArafaf@a 3fAfear J§ 3caea HET 3T,

gl
Rh,(OAc),

BnO
%ﬁ"b CH,Cl,

o reflux

o
%Ph
(6]

O
o

o
.,
o
49. The major product formed in the following

reaction is

Rh,(OAC),

CH,ClI,
reflux

(@)
%:‘ejph
(@]

(@]
%0

Ky
O
IS

0]



50. faeafaf@a sfafrar F 3caea ATY 3cTe,
gl

1. n-BuzSnH
OEt AIBN
(6] PhH, 80 °C

2. Jones reagent

50. The major product formed in the following

reaction is
1. n-BuzSnH
OEt AIBN
o PhH, 80 °C
2. Jones reagent
Br

O
3. f?,?\( 4. 0~
(o) (0]

51. FFafaf@a sfafear & 3cTUeod HET 371G

gl
CFs Ph,O
£CO2MG reflux
’Tj COZMe
Cl H

CF5

COzMe

Cl

15

51.

CF3
2. N-H
MeO,C CO,Me
CF;
3. CcO,M
N 2Vie
Cl
COzMe
CF; O
4. |
l?l CO,Me
Ccl H

The major product formed in the following
reaction is

CF3

Ph,O
| CO;Me reflux
N~ CO,Me
Cl H
CF3
CO,Me
1.
N™Y
Cl
(@)
CF;
2. N-H

MeO,C CO,Me

CF5
. CO,M
3 N hivie
Cl
COzMe
CFs; O
4, |
N" CO,Me
Ccl H



52. farafaf@a sfafear & fav @dr s Bl

O  MeOH
hv
Ny
Av IR AR FEla
L Lo.me ;AT & @RI
3aRa g
) 3R AR AEde
- A= Aegadl & g@rI
COMe 3mraRa ¥
CoMe 3k arf@Afshar aRer
3 A= YhR-Il  9¥ @RI

/ 3raRd gl §
3 fAfwar afer

9hR-l1 9 TaRT
OMe AR e %

52. The correct statement about the following
reaction is that

A?O MeOH
A

hv

N,
PN

CO,Me

and the reaction
A= proceeds through
2. nitrene intermediate
CO,Me

and the reaction
proceeds through
carbene intermediate

COZMe
and the reaction
3. A= proceeds through
/ Norrish type Il path
4, :
and the reaction
A= proceeds through
Norrish type | path
OMe

53. Ush WX G fohEce STelsh # [20 1] d2r

xy ddl & HET HI0T g,
1. 30° & &

53

54.

54.

95.

55.

56.

2. 30°dUT 45° & FEY|

3. 45° AT 60° & FEY|
4. 60° ¥ 3f&=|

For a simple cubic crystal lattice, the angle
between the [2 0 1] plane and the xy plane is

1. less than 30°

2. between 30° and 45°
3. between 45° and 60°
4. greater than 60°

T FfATHAT & v AH 59 3R@ & e
F I MG T@ &

AG versus (1/T)
AG versus T

(AG/T) versus T
(AG/T) versus (1/T)

H>wbn e

AH of areaction is equal to slope of the plot of
1. AG versus (1/T)

2. AG versus T

3. (AG/T) versus T

4. (AG/T) versus (1/T)

p (@Raen) & afg gra p () 3fes g ar

1. IRAY gaRT AH W & g g

2. T garr aiay W & g Bl

3. @ o aR@er & H e g g,
afkder W e ganr e 1 s &)

4. PRI i ’edRe FaT Tar gl

If the pressure p (system) is greater than the

p (surroundings), then

1. work is done on the system by the
surroundings

2. work is done on the surroundings by the
system

3. work done on the system by the
surroundings is equal to the work done
on the surroundings by the system

4. internal energy of the system increases

fefaf@d 3rfafshar & fov,

ky

A 2B

-1

k
B C

Llarsraary ot




56.

57.

ki[A] = k_1[B]? = 2k, [B]
2ky[A] = 2k 1 [B]? = k,[B]
Sha[A] = k1 [B]? = ko [B]
2ky[A] = 2k_;[B]"/? = ky[B]

A w0 PR

For the following reaction,

A f 28
Ka
ka
B C
% is given by

1. ky[A] — k_1[B]? — 2k,[B]

2. 2k,[A] — 2k_,[B]? — k,[B]
3. 3kalA] = 3k_1[B)? ~ ko [B]
4. 2k,[A] — 2k_1[B]Y/? — k,[B]

fof@a & & s §

1. N," &fr 3198 N, T 3T HdF JH
g 37T N, i 3eesr aFa1s N," fir
319eT 37T gl gl

2. N, &7 3198t N," & a8 % J¥H
g 3T N,' i ey &S N, fr
319eT 31fe g g

3. N," & 319&TT N, &l A& HA J¥H
g 31 N, Fr /AST FoT N, & 3m9em
e gl gl

4. Np" &7 39T N, I e %A FH ¢
37d: N, a7 f3aeter a1 N,* &y 3m9eTr
e Bl &

57. The correct statement among the following is

1. N, has higher bond order than N," and
hence has larger bond length compared
to N,"

2. N," has higher bond order than N, and
hence has larger bond length compared
'[0 N2

3. N, has higher bond order than N," and
hence has higher dissociation energy
compared to N,"

4. N, has lower bond order than N," and

hence has lower dissociation energy
compared to N," energy
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58.

58.

59.

59.

60.

60.

61.

3ITATHAT Fe,0,(s) + 3C(s) — 2Fe(s) +

3C0(g) & foIT AU — AH T AT g

1. —3RT 2. +3RT
3. +RT 4. —RT

The value of AU — AH for the reaction
Fe,03(s) + 3C(s) — 2Fe(s) + 3CO(g) is

1. —3RT 2. +3RT
3. +RT 4. —RT
Tsh SIAURATUT 370] i 3afad Fefd &,

afg 39 g Aades & e 9Rads v,
ar I Y feAT ST ar 3] v wEulAd
3mgfa grafr

1. 7 3gfa v V2 36

2. 7@ Igfa & = A

3. Hel i & & N

4. qfafda

If the reduced mass of a diatomic molecule is
doubled without changing its force constant,
the vibrational frequency of the molecule
will be

1. /2 times the original frequency

1 . ..
2. N times the original frequency

3. twice the original frequency
4. unchanged

Tl QT A & foT &gy &9 &
0 =Kp

6 = (kp)'/?

0 =Kp/(1+ Kp)

0 =(1+Kp)/Kp

i N S

The correct form for a simple Langmuir
isotherm is

1. 6=Kp

2. 6 = (Kp)l/?

3. 6 =Kp/(1+Kp)

4. 6 = (1+Kp)/Kp

;25 + C,2p, sp THT FHETH & ®T Hr galfdr
¢ (25 TUT 2p, JUH T & GHAASGA §)|
3IYFA sp HhL FEThT o JHTHAI ST &

& fow o g

1 1
1. Cl—ﬁ, Cz—iﬁ
2. C1=§, szi%



61.

62.

62.

63.

63.

64.

18

C;

I
H+

3 C1 \/— )
4 C1 - C2

I
I+
ol 1

N

sp hybrid orbitals are of the form

Ci2s + C,2p, (2s and 2p, are normalised
individually). The coefficients of the norma-
lized form of the above sp hybrid orbitals are

1. C1:

)
N
Il
H
SECIEEE

]

-

2. C1:

N R
5
Il
H

3. C1:

NlH
9
N
Il
[+

4, C1:

N
5
Il
H

)

A 3 o g9 # TR FUT FH Far
foeTcrar srawar &1 Fot ¥ 3 I g o For

Fr 3cafad 3aear #§ Juysedr §

1. 3 2. 2
3.1 4. 4

The degeneracy of an excited state of a
particle in 3-dimensional cubic box with
energy 3 times its ground state energy is

1.3 2. 2

3.1 4, 4

al fieeT edcek 3MReX A dur B
(A # B) ®ey

(A+B)(A B) = A — B* & WS &

5 oW N
oY
|
=1
o
%7
«
i

Two different non-zero operators A and B
(A # B) satisfy the relation
(A + B)(A B)=4?-
2and BA = B2
A 0

are arbitrary
A=0

+
nd

Eanl <\ ST
e SRe Uie NUPe N
m>m m>m>
UJ) o o

0.1M Na,SO, Ao & AT ™A &JH T 66.

& MgSO, & Tderaer 1 Higar &
1. 0.05M 2. 0.067M
3. 0.075M 4. 0.133M

64.

65.

, when 66.

The concentration of a MgSO, solution
having the same ionic strength as that of a
0.1M Na,SO, solution is

1. 0.05M 2.
3. 0.075 M 4,

0.067 M
0.133M

ar e sfafranst & iffeas R&T
Aleadl H AT & AT ST IR gl g
gg, faeafaf@a smar # gafar 73 §:

[R] 08

time time

3o o AR 1 gar 1, AT §,
ShART:

1. T T TH 2.
3. Y=g aur a 4.

TH dAqT LT
ar aur g

The concentration of a reactant R varies with
time for two different reactions as shown in
the following plots:

[R] T

time time

The orders of these two reactions | and I,
respectively, are

one and zero
two and zero

1. zero and one 2.
3. zero and two 4,

Hegdd [ARoT & fov a1fd &1 AF
fawraet (0,) fora daer & Fqee e g,
R

1l o, xT 2.
3. 0, x1/T 4

o, x T
o. < 1/T

The standard deviation of speed (o.) for
Maxwell’s distribution satisfies the relation

o. < T
0. x 1/T

1l o, xT 2.
3. 0, x1/T 4.



67.

67.

68.

68.

() - (3,,)) & IO & T TE T &
[M, 7T M, Sgeleh & T shAw: HEIT-
SR e R siteE HeR Tl 8]

1. N7Y¥,N; M; 2. N7'Y;N; M?
3. N/ N;M, . N/ YNM?

The correct expression for the product
((My,) - (M,,)) [M, and M, are the number-
average and weight average molar masses,
respectively, of a polymer] is

1. N71¥;N; M; 2. N71Y;N; M;?

3. N/D . N;M, 4. N/Y NM?

PARZYT AT A, = A9, —Kc & A9,

aur K

1. Shael TEHFAAE | [ = 2

2. shael faegd-3rquey # fafirse
ggad R AR = gl

3. faegd-sucy & faRrse ggar @
¥IdT gd gl

4. AT T O HAA: AEI qEcT H
faferse ggare aur wersfraedid |
R & g

In Kohlrausch law A, = A5, — K+/c, A,
and K

1. depend only on stoichiometry

2. depend only on specific identity of the
electrolyte

3. are independent of specific identity of the
electrolyte

4. are mainly dependent on specific identity
of the electrolyte and stoichiometry,
respectively

69. FetH AF AT & AT Fiadm B F [aor

¥ Ter A §

FH A FITH B

Oil of
P. /K/@J\COZH X! Wintergreen

OH
Q. ©i Y.| Aspirin
CO,Me

19

69.

70.

70.

71.

CO,H
R. @[ Z.| lbuprofen
OCOCH;4

The correct match for compounds in column A
with the description in column B is

Column A Column B
Oil of
P. */@J\COZH X. Wintergreen
OH
Q. Y. Aspirin
COZMe
CO,H
R. Z.| lbuprofen
OCOCH,
1. P-Y,Q-Z R-X 2. P-Z,Q-X,R-Y
3. P-Z Q-Y,R-X 4. P-X,Q-Z,R-Y

M* (M = Li, Na, K and Cs) & cryptand, C222 &
ool & T favoe i &1 &el %A &
Li"<Cs"<Na"<K*

Li"<Na'< K" < Cs"

K*<Cs'<Li*<Na*

Cs*<K'<Li*<Na*

HowbdE

The formation constant for the complexation of
M* (M = Li, Na, K and Cs) with cryptand,
C222 follows the order

1. Li"<Cs'<Na <K'

2. Li"<Na'<K'<Cs"

3. K'<Cs"<Li"<Na"

4, Cs'<K'<Li"<Na

HIT \PART 'C'

BCl, T NH,CI & JfATRAT U 3curg Addr
& St NaBH, & 39ad g1 3c4ie B T
g1 3cute B A HCI AR s i C

ST g, 9@ ©
1. ClsBsNsHs 2. [CIBNH];
3. [HBNHI, 4. (CIH)sBsNs(CIH)3



71.

72.

72.

73.

73.

20

The reaction of BCl; with NH,CI gives
product A which upon reduction by NaBH,
gives product B. Product B upon reacting

with HCI affords compound C, which is
1. Cl3B3N;sHq 2. [CIBNH];
3. [HBNH]s 4. (CIH)3B3N3(CIH)3

dedersst & fov Aeafaf@a syt & @

HT T TT &2

(A) FAI & I 9T Eu* &1 fara
YEaehg 3o, [Puer-3nide goas
garT IRefod A & 31 gar §

(B) V=AATSS HTFATSST T Yepidd T &
q 3FeT g gl

(C) Sm(Il) ST TEAXAT T HRUT SHhT
HIYA 3T B

(D) SIATSS(I11) ITTAT T A AT
FIACIATH § JUFH F Hhd o

e 3l &
1. AQdar D 2. AdAr B
3. AdYr C 4. Bddr C

Which of the following statements are TRUE
for the lanthanides?
(A) The observed magnetic moment of
Eu®* at room temperature is higher
than that calculated from spin-orbit
coupling
(B) Lanthanide oxides are predominantly
acidic in nature
(C) The stability of Sm(Il) is due to its
half-filled sub-shell
(D) Lanthanide(l1l) ions can be separated
by ion exchange chromatography
Correct answer is
1. AandD 2.
3. AandC 4,

Aand B
Band C

TIFIFHRNTA FARATOT 3 3ier aereT ash
N&F g ST § S

1. favesy & 307 wgfa 3= gl B

2. gl T fr dfgar 30F g g

3. faeosy & dregar 3= g &

4. AT Fr AT TMThar 3T 8l ¢

The calibration curve in spectrofluorimetric
analysis becomes non-linear when

1. molecular weight of analyte is high

2. intensity of light source is high

74.

74.

75.

75.

76.

3. concentration of analyte is high
4. molar absorptivity of analyte is high

[MNnO,] ~ &T 3T & ST § STafh [ReO,]”
TR 1 SHHT HROT HAF Fall hr

3TIRTSRAT &,
1.  Mn 3w T 398 Re JfFF F d-d
FHAT & U]

2. Re 3iffis $r 398w Mn i@E & d-d
AT & forT|

3. O¥ Mn&I Jofell # O & Re &I
HTAY FUTATTAROT & v

4. O¥ Re# Jolelt & O & Mn &I
Y FUTATTAROT & v

[MnQ,] " is deep purple in color whereas

[ReO,] is colorless. This is due to greater

energy required for

1. d-dtransitions in the Re compound
compared to the Mn compound

2. d-d transitions in the Mn compound
compared to the Re compound

3. charge transfer from O to Re compared
to O to Mn

4. charge transfer from O to Mn
compared to O to Re

Fraffeel ATorel [V(CO)s] dUT [Co(CO)]
# HPO, & AAFHAT F cue=r 3ifae
3cUG & A

V(CO)s d=T HCo(CO),

HV/(CO)s T Co,(CO)s

[H,V(CO)e]" T HCo(CO),

V/(CO), T Co,(CO)g

H> w0 N

The final products of the reaction of carbonyl
metalates [V(CO)s] and [Co(CO),]” with
H3PO,, respectively, are

1. V(CO)sand HCo(CO),

2. HV(CO)s and Co,(CO)s

3. [H,V(CO)¢]" and HCo(CO),

4, V(CO)5 and COz(CO)g

[Co(CN)sCI]* I OH™ & ufaeurder Hf&fshar,

ST [Co(CN)s(OH)]* &elt &, & folw |eT e &,

1 Tg J¥HA FIE AT afdhr #1 31ga3or
L gl

2. TN X ol JfHFAR Hr Tegdr &
AT &



3. I§ Sy'CB frarfafer & regeror &l &
4. ZHPI &I hddl [OH] T Alegdl T
IGETS]

76.  The correct statement about the substitution
reaction of [Co(CN)sCI]* with OH" to give
[Co(CN)s(OH)]* is,

1. it obeys first order kinetics

2. itsrate is proportional to the concentr-
ation of both the reactants

3. it follows the Sy'CB mechanism

4. itsrate is dependent only on the concen-
tration of [OH]™

77.  [Fe(n’-CsHs)(U-CO)(CO)], (3-Fegaafafaw)
& for o aewr A AT T IaEd
TIFCH H v Se81  (cm™?) T TIMHIT TATeT
AT Fe—Fe 3aeY HIfC §  HaAM:

1. (2020, 1980, 1800) AT Teh
2. (2020, 1980, 1800) 72T &r
3. (2020, 1980) AT Th

4. (2143) JUT TH

77. The approximate positions of vco bands
(cm™) in the solid-state infrared spectrum
and the Fe—Fe bond order in [Fe(n’-CsHs)(H-
CO)(CO)]2 (non-centrosymmetric)
respectively, are
1. (2020, 1980, 1800) and one
2. (2020, 1980, 1800) and two
3. (2020, 1980) and one
4. (2143) and one

78.  [Mny(CO)y] T I, & fAfRar o= co &r
afd & A ¢ 81 3iffs A 120°C X I
FH W CO fooes 7 aF B & &,
S Mn-Mn 3me=er A&7 @ar g1 RREe
Idifs B & AR wteh C & 2 Jedish
g g AeAfaf@a & @ A B, C§
ShAR:

To 8 ‘I co ‘CO N (‘:O | Y co
OC—Mn< >MH"‘—CO OC—MnLCO OC7Mn< >l\‘/|n"‘—CO
S
| 1l 1l
‘CO",I TO I\‘co co
og?h‘/ln'—py OS?I\‘An<|/l\‘An—CO
Cco Cco co
v \%
1. 1,vaar v 2. 1 aar v
3. Vv, ilaar v 4. 1L, vaar Il
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78.

79.

79.

Reaction of [Mn,(CO)4o] with I, results in A
without loss of CO. Compound A, on heating
to 120°C loses a CO ligand to give B, which
does not have a Mn—Mn bond. Compound B
reacts with pyridine to give 2 equivalents of
C. Compounds A, B, and C from the
following respectively, are

co | co co
8 /‘,co | ‘

‘ | Ty ",CO
M’ CO

PN
OC—Mn Mn—CO
o | ~
py co

0C—Mn“—co

1. I, Vand IV 2.
3. V,lland IV 4,

I, I and IV
I,V and Il

Ficdd A arcdT NET F FigH B H A
St st @ arg Feat 7 e fifaw

FIIH A

FiTH B

(a) AT AT

i, SolegeT HRAT TAT IR

(b) @TSCIIA b

ii. Sologlel HRAT TAT FIW

(c) eI &=T By,

iii. O, IRAgT TUT FIR

(d) gt

iv. T FATATROT 3fA-

fhITT AT SleTec

v. O, GIEUT JUT FHIdlee

el fAeT &

1 (@)-(vi); (b)-(i); (c)-(iv) T (d)-(iii)

2. (a)-(v); (b)-(i); (c)-(iv) T (d)-(iii)

3. (@)-(vi); (b)-(v); (c)-(i) Tm (d)-(ii)

4. (a)~(v); (b)-(vi); (c)-(ii) 7T (d)-(iv)
Match the metalloprotein in column A with

its biological function and metal center in
column B

Column A Column B
(a) Hemoglobin i. Electron carrier and
iron
(b) Cytochrome b | ii. Electron carrier and
copper
(c) Vitamin By, iii. O, transport and
copper
(d) Hemocyanin iv. Group transfer
reactions and cobalt
v. O, storage and cobalt
vi. O, transport and iron




80.

80.

81.

81.

82.

82.

22

The correct match is 83.

1. (a)-(vi); (b)-(i); (c)-(iv) and (d)-(iii)
2. (a)-(v); (b)-(i); (c)-(iv) and (d)-(iii)
3. (a)-(vi); (b)-(v); (c)-(i) and (d)-(ii)

4. (a)-(v); (b)-(vi); (c)-(ii) and (d)-(iv)

ZSM-5 &T q’m?rhilg—cr &Y dooiid dar v

&1 HTATHAT A SART T TS deaitel 83.

ST &l 3H 3ORT whd & v T8 Hua §

1. VSHd FEUAIT FoIdT B
2. HIETHONTA FAcT g
3. Swollel (CeHe)" I A IRAfdd & S &1
4. IS Heleh FoAdm B

84.
Protonated form of ZSM-5 catalyzes the
reaction of ethene with benzene to produce
ethylbenzene. The correct statement for this
catalytic process is
1. alkyl carbocation is formed
2. carbanion is formed
3. benzene is converted to (CgHs)" group
4. vinyl radical is formed
[C,BsH;] & TIEAT T YhR Wade’s @t
FI JATT H T80
1. nido 2. closo
3. arachno 4.  hypho
Using Wade’s rules predict the structure type
of [CzBsH7].
1. nido 2. closo
3. arachno 4.  hypho
[Co(NH,)sCI]?* &T STl Cr?* & U Solarere
U UH i Y &ar gl AP Y @
gl & STel-31qEes giar g1 Y §,
1. [Co(NH3)s)**
2. [Co(NH3)s(OH)T*
3. [Co(NH;),(OH),]
4. [Cr(H0)sCI**
Aqueous Cr** effects one electron reduction
of [Co(NH3)sCI]** giving compound . 84.

Compound Y undergoes rapid hydrolysis. Y
is,

1. [Co(NHa)s]*

2. [Co(NH3)s(OH)]*

3. [CO(NH3)4(OH)2]

4. [Cr(H,0)sCI**

1. °Be(y,n)°Be

2. ®Na(n,y) *Na

3. %Cu (p, p 3n90) *Na
4 107'0\g (n, n) 107Ag

Identify radioactive capture from the
following nuclear reactions

1. °Be(y,n)®Be

2. ®Na(n,y)*Na

3. %Cu (p, p 3n90) *Na

4. YAg(n,n)*Ag

Z & YehIel 3IUgead H 3cUesl HLIIA! gT
3ifas gTg 3cure

Adar D 2.
Bdaar C 4.

C
3
1. B D
3, AT C

The intermediate and the final major product
of photolysis of Z



85.

85.

86.

86.

87.

from the following:

are
1. AandD 2. BandD
3. BandC 4, AandC

0, T 37efelle IHA defel IHTGTA (vo_o, CM "
#) 1580 g1 ImFA-gAEAST & 3Efa 0,
a;ﬁvVo,o %Wm%,ag%

1. 1600 2. 1900
3. 800 4. 1100

The resonance Raman stretching frequency
(Vo_o, in cm™) of O, is 1580. The vo_o for O,
in bound oxy-hemoglobin is close to
1. 1600 2. 1900
3. 800 4. 1100

[BrFs] ", XeFs dT [ShCls]* & heald TRAT]
W Uehehl GIFElel JIAT hT HEAT § HAT:
1. 2,0qdur 1 2. 1,0d2T0

3. 2,1dur1 4., 2,1dU10

The number of lone pair(s) of electrons on
the central atom in [BrF,] -, XeFs and
[SbCIg]* are, respectively,
1. 2,0and1 2.
3. 2,1land1 4,

1,0and 0
2,1and 0

QIATUART 3GNVOT TUSFIfAAT (AAS) & faw

fArfaf@d & @ @ér wyat &1 g ffSe

A. AAS & AT Hg %9 3ugerd FAId w1g1
gl

B. AAS & faT Jwrse #7dr gafcas
UIATI] HOH g

C. AAS @ 3THT3il &I 3MTehelel gl Y
e
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87.

88.

88.

89.

D. €I 3l & Th Y el H
fIT ICP-AES T 3198TT AAS 3cdH &

el 3R ©
1. A BduarcC 2. B,Cdarb
3. C,DdarA 4, D, ATYUTB

Pick the correct statements about Atomic

Absorption Spectrometry (AAS) from the

following

A. Hg lamp is not a suitable source for
AAS

B. Graphite furnace is the best atomizer for
AAS

C. Non-metals cannot be determined with
AAS

D. AAS is better than ICP-AES for simul-
taneous determination of metal ions

Correct answer is

1. A BandC 2.

3. C,Dand A 4,

B, Cand D
D, Aand B

AT & T w Fu B

(A) T Hr TFAGIOT 3TEAT “+4° F

(B) SEHA WsFAliierecS-gs foles gl

(C) IE TH dfchd TXTT H dosfad
i B

(D) 39 W ‘-2’ HQAY gl

TN 3cck &
1. Ada B 2. Bdurc
3. AdUD 4. Bdhad

For uranocene, the correct statement(s)
is/are:

(A) oxidation state of uranium is ‘+4°.
(B) it has cyclooctatetraenide ligands
(C) itis abent sandwich compound
(D) it has ¢-2’ charge.
Correct answer is

1. AandB 2.
3. AandD 4.

BandC
B only

&AS-3@A (Tanabe-Sugano) 3R@T & fow @@

YA HT FAT HITST

A. TE EBF AJB & HEHT 3iehel §

B. TFIdd ug &1 Fal & T Foll od &l

C. AW AR & UG Th q@l Hl HH
L Bl

D. A FAATT & al dg foes &7
Yeelal gl 9X sfehcd &1 Y Teh gEll
¥ I & S gl



89.

90.

90.

91.

91.

el 3R §
1. AJAaT B 2. Adar C
3. ABJdar D 4, A/B,Cadar D

Choose the correct statements about Tanabe-

Sugano diagrams:

A. E/B is plotted against A,/B.

B. The zero energy is taken as that of the
lowest term.

C. Terms of the same symmetry cross each
other.

D. Two terms of the same symmetry upon
increase of ligand field strength bend
apart from each other.

Correct answer is

1. AandB 2.

3. A, BandD 4,

Aand C
A, B,Cand D

fArfafaa 3fafear w TR fifae [AlF
fov @wa gaATagal i e § o
N3P3C|6 +6 HNMeZ d N3P3CI3(NMe2)3 +3

[Al
Me,NHHCl.
1 4 2. 3
3. 2 4. 5

Consider the following reaction:
N3P3CI6 +6 HNI\/|82 —> N3P3CI3(NM62)3 +3

[Al
Me,NH-HCI.
The number of possible isomers for [A] is
1. 4 2. 3
3. 2 4. 5

[(n*-C3Hs)Mn(CO),] T TaTgl EIIellcHeh
3MROT ¥ 37 AfAF T 9 3H-ga

3TAROT @i &, o g8 'H NMR TIa¢H
geffar

1. TH f@eater

2. 41 % AFdr ud & ar e

3. 221 & e et & i fAaeter
4, FAF dNgar & d9ra @eaa

[(n®-C3Hs)Mn(CO),] shows fluxional

behaviour. The *H NMR spectrum of this

compound when it is in the non-fluxional

state shows

1. one signal

2. two signals in the intensity ratio of 4:1

3. three signals in the intensity ratio of
2:2:1

4. five signals of equal intensity

24

92.

92.

93.

93.

94.

94.

95.

[Ru(CO),] T3, Fol¥eX ATaetled & HATSThdT

SAFCTel T S TEAT 3T T &, 8 &
1. 1 2. 14
3. 6 4. 2

The number of valence electrons provided by
[Ru(CO),] fragment towards cluster bonding
is

1. 1 2. 14

3. 6 4. 2

fArfaf@d dsell & @ St foRver /8,38 o8
A. [Co(0x)s]*, B. trans-[CoCl,(en),]",
C. [CHEDTA)] -

1. Ada B 2.
3. C&had 4.

cauarB
ATarC

Among the following complexes
A. [Co(ox)s]*, B.trans-[CoCly(en),]",
C. [Cr(EDTA)] " the chiral one(s) is/are,

1. AandB 2. CandB
3. Conly 4, AandC
[CrFe]> & 3@AMwor WA H o

Soldelfaler THAUT 14900, 22700 TAT 34400
cmt X Af&a gl &1 A, AT (cm* #H) gAr
TIT THAT B

1. 7800 AT “Agyy— ‘Tay

2. 14900 AAT *Ay— Ty

3. 14900 dUT *Toy— “Tyy(F)

4. 7800 TUT *Toy— “Tyy(F)

Three electronic transitions at 14900, 22700
and 34400 cm™ are observed in the
absorption spectrum of [CrF¢]>. The A,
value (in cm™) and the corresponding
transition are

1. 7800 and ‘Ayy— Ty

2. 14900 and *Agy—> Ty

3. 14900 and *Toy— “Tyy(F)

4. 7800 and *Tog— *T14(F)

T U] Thel & AU AGER Terea & S

I 9o Bl €, 96 &

A. YT T TERRIOT 3aEAT Ud e
aer

B. ] & §H-aald foreresl &1 9

C. urq 1 ATHhT et raear

D. g & sanfafd|

eI 3cck &
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1. A@urC 2. BAUIC 97. Ffai@d HAfRAT A cuea HAET 3cume Bl
3. A BJAUD 4. B@ATD

95.  Mdssbauer spectrum of a metal complex
gives information about v,
A. oxidation state and spin state of metal
B. types of ligands coordinated to metal
C. nuclear spin state of metal

D. geometry of metal N

Correct answer is

1. AandC 2. BandC 1. ﬁ\K 2. | J)L
3. A BandD 4, BandD 7H:

96. fAFAffad HATRAT # 3cTeeT HTT 3cU1E ¢
H 3. 4,
TMSOTf

>

CH3CN, -40 °C

97. The major product formed in the following
reaction is

>%O

\

@)

\
ﬁ hv

A\
%?? i 7} j)L
96. The major product formed in the following _ 4.
reaction is
H

=

w

TMSOTY
o\ CH4CN, -40 °C 98. fFAfaf@d TIFaRor &1 & fow 3ifFwaesr
/K 7w T 2
0
; o T
?& ° '\t 2.B N
Ph kPh

1. A =NaBH,, BF;-OEty; B = MeMgBr (2.5

equiv.), THF deaard  H;0"
2. A =BH;THF; B = MeLi (2.5 equiv.), THF
dcgRATT Hz0"



3. A =BH;THF; B = (i) ag. NaOH then H;0",
(ii) MeLi (2.5 equiv.), THF dca2ard H,0*

4. A =(i) MesAl, MeNHOME, (ii) MeMgBr,
THF dc92drd H;0"; B = LiAlIH,, THF

98.  The correct reagent combination to effect the
following transformation is

o

COzMe
Me
e TA (&
0
NK 2.B l\‘l\
Ph o

=

A = NaBH,, BF;-OEt;; B = MeMgBr (2.5
equiv.), THF then H;0O"

2. A =BHj; THF; B = MeLi (2.5 equiv.), THF

then H;0"

3. A =BH;THF; B = (i) ag. NaOH then Hs;O",

(i) MeLi (2.5 equiv.), THF then H;0"
4. A =(i) MezAl, MeNHOMe, (ii) MeMgBr,
THF then H;0"; B = LiAlH,, THF

99. farafafad #HfFar & 7ET 3cg &

1. PhSeCl
AcOH, NaOAc

2. H,0,, MeOH

OAc
OAc
H H
AcO,,
3. 4, ’
H H

99. The major product formed in the following
reaction is

OAc
1. O 2.
OAc
H H
AcO,,
B
H H

1. PhSeCl
AcOH, NaOAc

2. H,0,, MeOH

100. far=ifaf@d ifafshar A & Fq&T 3cure ATam
Bl

o ® g
Me;S=0 I Li
A B

- NaH lig. NHy
e DMSO
0 Me O
A e L J
Me Me
(@]
OH
2. A= B=

Me Me

100. The major products A and B in the following
reaction sequence are

o) ® ¢
Me;S=0 1 Li
A B

: NaH lig. NH
Me DMSO




101. feafaf@d iR &1 qea 300 3

Pd(OAC),
PPh3, A92CO3

=
CN

|
H
L 4{:@ 2 m
CN CN
H H
CN CN

101. The major product formed in the following

reaction is

Pd(OAC),
PPh3, Agch3

CN

H

1. {@ 2. 4@
CN aN
I;| H
CN CN

102. ﬁmﬁﬁamﬁmma:ﬁwmA

dur BE
1 X
© B,Hs (1 equiv.) i
0,
25°C » 7 COMe
I
Pd(dppfCly

AsPhj, Cs,CO3
DMF, H,0
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102.

103.

103.

The major products A and B in the following

reaction sequence are
1 @A\

B,Hs (1 equiv. '
O 2He (1 equiv.) A B
0
25°C ) ,/\002Me
I
Pd(dppf)Cl,
AsPh;, Cs,CO;
DMF, H,0

A
B=
Q/\/\éone

. CO,Me
B- @/\/\/

\ X
B B=
<>b CO,Me
H
B =

H
\
B
L Az%
H
\
B
Azﬁi
H

3. A-

4. A= CO,Me

:

fArafafad sfafsar wat & g 3cue A
Jar BE

CHO
1.Bry, H,0 HO (")'H 1. KCN, HCN B
2.Ca(OH), |, _| oy 2 H, Pd/BasSO,
3. HyOs, 3. H'/H,0
Fea(SO4)s CHZOH

A = D-W31E; B = D-7ofsh1d

A = D-TRYIH; B = D-7@E + D- Harg
A = D-UI3714; B = D-7o[sh1g + D- A=A
A =D-CER&E 3FeT; B = D-To[hH

H w0 DD E

The major products A and B in the following
reaction sequences are

CHO

1. Bry, H,0 Hg gH 1. KCN, HCN B
2.CaOH), | Gy 2 H, Pd/BaSO,

3. Hy0,, Loy 3 HTH0

Fey(SO4)3 2

1. A =D-threose; B = D-glucose

2. A =D-erythrose; B = D-glucose + D-
mannose

3. A =D-threose; B = D-glucose + D-
mannose

4. A= D-tartaric acid; B = D-glucose



104. ﬁmﬁr@r—ra‘fﬁﬁmwﬁmﬂ@

3cUre
)/ 1. m-CPBA
O 2. NaN3, MeOH
. 3. PPh;, MeCN
OH
1 O(N—H 2, 'ON—H
OH OH
)/ “NH, ) OH
o T, « T T
OH =" 'NH,
OH OH

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

J, 1. m-CPBA
@ 2. NaN;, MeOH
_ 3. PPhs, MeCN
OH
Ooes , 0y
1 2. N-H
OH oH
)"/,O.\\\NHZ )/ OH
; . TOY
T OH " 'NH,
OH OH

105.%@@33@%@%3&%@
3caIG gl

1. LICH(OMe)SPh

0
B 2. HgCl,
3. H,0,/NaOH

GPh

G-/\OH
@,CHO

28

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

1. LICH(OMe)SPh

: o0
: é/j 2. HgCl,
g O 3.H,0,/NaOH

f Ph f
OH
PN 4.\ aCHO
O™ & O

106 =i =it Jifdfshar & @gerd [1,3]-@eaATeios

UATGAT BIeT &1 3cesT 3cUTe &l HITT §

300 °C

Q%j‘o [1,3]-C Shift
H

106. A concerted [1,3]-sigmatropic rearrangement
took place in the reaction shown below. The
structure of the resulting product is

H o oAc
300 °C
D [1,3]-C Shift

if kL

7 O

%



107. fawafaf@d ifafhar w7 & 787 309 A

aar BEl

)\NHZ

OH
o NaH
DO ’ )

1. A= O\/<(J)

2. A= Ox/i?
3. A= Oon
4. A= 0\/<?

* Neat
NoUe s

107. The major products A and B in the following

reaction sequence are

+(|)>\/CI

1. A= Ov{l)

2. A= O\/ﬁ?
3. A= O\/<CJ)
4. a- 0«%‘0

108.
dqur B g

H
m Grubbs' catalyst
N _

w
NeBSIS

fArfaf@a sifafear w7 & 77 309 A

LiAIH,

(0]

A

Grubbs' catalyst =

CICH,-CH,Cl
rt

29

H
1. A= B =
N
o);b
H
2. A= B=
o%
H
3. A= B=
N
H
4 A= o N B=
Y/

108. The major products A and B in the following

reaction sequence are

H
m Grubbs' catalyst
N I

LiAIH,
o A
\\\ CICH,-CH,CI .
rt PCy.
\ o |
Grubbs' catalyst = /Ru =
cl” | Pn
PCy3
H H
1. A= B=
H H
2. A= B=
H H
3. A= B=
N
H H
= B =
A 5 N N
J J

109. fAwafaf@a 3fdfear & 3 AT 3c9TE

gl

MeO,, X

HO KH ,
diglyme
110 °C



X MeO”™ ™
1. © 2. O =,
OMe
B
3. o H ) 4

109. The major product formed in the following
reaction is

MeO,, X

KH

HO ,
diglyme
110 °C
AN
1. © 2.
OMe
X
3 o H 4

110.ﬁmﬁ1®aafaﬁmmasﬁwmA

aar BEl
< d 1. tBuONO
(@) Br NaOEt
)JVCOzEt NaOEt 2. H;0*
3. Zn-HCl
o)
ON.__CO,Et
o) NH,
) A= /ii/cozlzt B - /CcozH
0
H,N__CO,Et
(0]
4 A=

NO
B /CCOZH

30

110. The major products A and B in the following
reaction sequence are

)

1. ttBUONO
0 Br NaOEt
)K/COZEt NaOEt 2. H30*
3. Zn-HCl
0
ON_ _CO,Et
0 NH,
> A= /it/COzEt B - /C/COZH
o)
H,N_ _CO,Et
0 NO

/C/COZH

heat
— O p—
1 A'HZN\NJ\N/ B=
H
H
HQN\”/N\N/
o
o WHLj@ - (1)
o)
4 A=0 B= m
N " Thn
/g “NH,
H,N" S0

111. The major products A and B in the following

reaction sequence are
O

)J\ -NH;

H,N™ N
JOSR
O

t-BuOK
diglyme

t-BuOH
heat
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HCHO
(@]

- - (/ \§ Me,NH 1. Mel

! ) HZN‘NJLN//<i> i (jij N - A
H | 2. NaCN

T N Cb CN

© /\ NM
3. A= H2N N B= @tj | N
N |

4. ﬁb Wee s

H,N o

112. faefaf@d Fueaer & grafad § sFe s

=
)/ OH 4. A=
(@) . =
0,
220 °C OEt
OEt

113. The major products A and B in the following
reaction sequence are

1. Felolel GATG=aIE — I GAfdearg — &

sf&fsar HCHO
2. ®Y YA — Fololel ATdIE — </N>\ Me2NH A 1. Mel
&7 T | 2. NaCN
CN
3. AT gAfdearE - 7 WA Foer 1 A:Q\/NMGZB=[§\
RGICCRI) | T
o5 : S U\/NMez U\/CN
19 ATd=arg 2. A=y B= Sy
I |
112. The following transformation involves sequential NMe,
A=/ \ g= [/ \

i on >

1. Claisen rearrangement — Cope
rearrangement — ene reaction
2. Cope rearrangement — Claisen

%
o
m
N
3
S
o
m
\
&
>
I}
S
—
z
<
D
N
vy)
I}
S
—
(@)
z

rearrangement — ene reaction 114, i@ 3T 7 F ACT 378 A g
3. Cope rearrangement — ene reaction — . N

Claisen rearrangement BTl
4. ene reaction — Claisen rearrangement — NH,

Cope rearrangement : tBuOCI 1. hv, H,S0, B

/\‘/\E 5°C 2. aq. NaOH
113. fawfaf@d dfafear w7 & qeT 3cue A E = COMe
2

JarB gl



1. A= 5 R B= )—<E

A 2
E
Cl

2. A=

E

A
~

N s

N
NH,
E

H

N
o2

H

N
oS

B = Hov\r\
H. _.ClI
N

3. A= f B=
/Y\E
H. _CI
NC

4. A= B B=
/Y\E

114. The major products A and B in the following
reaction sequence are

NH>

E t-BuOCI A 1. hv, H,SO,4
/\‘/\E 5°C 2. ag. NaOH
E = CO,Me

Hoy C NH,
2. A= : B= HO
/\ﬁE V\‘/\E
H
H. _CI '
N N
3 A= - B= g
/Y\E
H. _Cl H

115.%mﬁ1®aaqfﬁﬁmamasﬂwmA

aur BEl
CHO
1. PPh, ©:OH
NaH
\o
1 A= Br@Phﬁ/\ B= @;\

2. A= PhsF’NPPhS B = O N e O
OH
OH

XX

3. A= gt - O on O OoH
N

- 9 @ -
4. A= grppp  BS ©\/oj

115. The major products A and B in the following
reaction sequence are

L,
- PPhs OH

2. NaH NaH

x
1. A= o ¢ B= ~
: Br PhyP”

OH
2. A= e 8- O RN O

OH

Br/\/Br

)

OH

XN

3. A= ppp e B E OH O oH
_ o o _ N
4 A= pgrpnp T B= ©\/oj

116. fafaf@a iR &1 g7 3e0e §

o

OTMS oM 1. THF, heat
M + Me)H( e
OMe o 2. CF3COQH
Me o
1 = CO,Me 2
. o 5 COMe
(e} OMe
= o) OMe
3 A ﬁcom
. Me .
o CO,Me o O

116. The major product of the following reaction is
o]

OTMS
g . Me)H( ome 1 THF, heat
oM
© o

2. CF3CO,H
Me
2
1 = CO,Me 2 Q
. o . o COMe
0] OMe
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3. Me 4, COMe

4. A=
CO,Me o 0O

CHO
OH

117. Arfafaa sfAfhar s & 7T 3cue A dr
Bl

118. TaraAfaf@a wfAfwar fir frar [ gur
HEY 3cUIE 8, HAM:

PHCO,H,DCG , PDC.CH:Cl;

DMAP, CH,Cl, then alumina
OCOPh
o}
1 A= OH  o_
A
1.
2. A=
2.
3. A=
3.
4, A=
117. The major products A and B in the following 4.

reaction sequence are

OH

118. The mechanism and the product formed in the

PhCO,H, DCC  , PDC, CH:Cl ; _ :
I following reaction, respectively, are

DMAP, CH,Cl, then alumina




1109.

frafaf@a sfafear &1 geg 3cure B
NaBH,
CeC|3

P(O)Ph,
y%
MeOH

o -78°C

1
3
o
T
0
N

w N =
\ )
I o o
3 3
o o
i) i)
N N

o
T

&

\
3
e
T
4

o
T

119. The major product of the following reaction is

NaBH,
CeC|3

MeOH
-78 °C

P(O)Ph,

\
0
]
3
ke
=
4

N =
o o

Y

e

T

4

2
o

)Phy

QO
T
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P(O)Ph,
4. \)Yk

OH

120.%@@?@?3@@@%3:91@3?% A

dar BE
1. t-BuOK (2.2 equiv.)
o] Mel (2.5 equiv.)
MeO THF Li, t-BuOH
2. NaBHg,, I\/!eQH lig. NH3, THF
3. AcCl, pyridine -40 °C

4. CF3CO,H, Et;SiH
CH,Cl,

OAc
1 A= HO\CCL B - HO\COL
MeO MeO
2. A= [ :] f; B= I :[ %‘

OAc OAc
3. A= HO\KIJL B= OTIJL
MeO MeO
4 A= B=

120. The major products A and B in the following
reaction sequence are

1. +-BuOK (2.2 equiv.)

(0] Mel (2.5 equiv.)
MeO THF Li, t-BuOH
2. NaBH,4, MeOH liq. NHz, THF
3. AcCl, pyridine .40 °C

4. CF5CO,H, Et;SiH
CH,Cl,

OAc HO
MeO MeO
2. A= 1 ] f; B= [ j f;

OAc
MeO MeO. : :{

OAc
B
= B=
w O

3. A
A



121.

121.

122.

122.

123.

123.

124.
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HhHUI-3AEUT-ATE, & AR HishfAd TPl &
duAt # @ vh RS Fuar g g1 osw@
R #ua & v awes o fo@s

) 124,
W &, T8 & (ky & NocqA Hadies qor h
g ol feardion)
kpT hv
1. 0 2. p
3. kgT F
According to the transition state theory, one of
the vibrations in the activated complex is a 125
loose vibration. The partition function for this '
loose vibration is equal to (kg is the
Boltzmann’s constant and h is the Planck’s
constant)
1. keT 5 v
h kpT
kpT
3. kgT o
srsane 3] o awfAfy foeg &g & €,
I T 125.
1- CZV 2. C2h
The molecule diborane belongs to the symmetry
point group
1. CZ'U 2 C2h
3. Dy 4. D,
AT Pt H,(g)|HCI (soln.)|AgCl(s), Ag(s) T
AAF EMF
1. T & O &dT & 126.
2. T & 91Y g g
3. T & 39Rafdd &dr gl
4. [HCI] & @7 "ear gl
The standard EMF of the cell
Pt, H, (g)|HCI (soln. )|AgCl(s), Ag(s)
increases with T
decreases with T 126.

1
2.
3. remains unchanged with T
4. decreases with [HCI]

THh UTeallgA 3ARA HAATFIT & T v,
Jar K, HHT  2.0x103Ms~! g
1.0x107°M &I S§ FEEEC FHI TAlegdl
1.0x 1076 M g dr HfAfRar X gl

1.0x 1073s7?
0.5 st

1. 3.0x1073s7?! 2.
3. 20x1073s71 4,

Umax and K, for an enzyme catalyzed reaction
are 2.0 x 1073 Ms~! and

1.0 x 107 M, respectively. The rate of the
reaction when the substrate concentration is
1.0x 107 M is

1. 3.0x103s71 2.

3. 20x1073s7t 4,

1.0x103s71
0.5 s71

f&am & E°(Cl,/Cl7) = 1.35V a1 K, (AgCl) =
10710 at 25°C, E® it Solarels 3THfhar

%Clz(g) + Ag*(soln.) + e~ - AgCl(s)

¥ 99 g, 9% gl
1. 075V 2. 105V
3. 165V 4, 195V
[2.303 RT — 006V]

Given that E°(Cl,/C17) = 1.35V and
K, (AgCl) = 10710 at 25°C, E° corresponding
to the electrode reaction

%Clz (g) + Ag*(soln.) + e~ — AgCI(s)

is
1. 0.75V 2. 105V
3. 165V 4, 195V
[2.303 RT: OOGV]

- .

Tsh GEHART IaEAT ¢ 1 fAATT fnd
WA At alereh T fFaad 7T (1)
JAT JUA Scdiold JaEAT (1), TeTehl Faird
FHH: 1/2 AT 3/2 3HS &, & Thud T A
foRar amar g1 3 3w ¢ Fr 3iAd Far 7/6
g ar Y, fr ¢ F A H wRFar B

1. 172 2. 173
3. 14 4. 1/5

A normalized state ¢ is constructed as a linear
combination of the ground state (1,) and the
first excited state (y,) of some harmonic
oscillator with energies 1/2 and 3/2 units,
respectively. If the average energy of the state
¢ is 7/6, the probability of finding 1, in ¢ will
be

1. 1/2 2.
3. 1/4 4,

1/3
1/5



127.

127.

128.

128.

129.

129.

130.

Teft sl FT 3UAT b C, & foIT
ﬁmﬂmmsﬂmﬁaﬁw%

2 H2 2 x2 2 2
O7s 0_150—250_25 0_Zp T[Zp
Gls GlsGZSGZSGZpGZp

2 H2.2 x2..2 1
O7s 0_ls0—250_251-[2p0_2p0_2p

Gls Gls O-ZSGZST[Z])

>0

The ground state electronic configuration of
C, using all electrons is

1. ofs 012035055 03, M5y

2 G%S GKG%SO—%GZpG;%

3. 0% 015035055M5,02,07p

4. 015 0150550%5m3,

T AT & Fof TR & e Fua R,
faTsTel wolel &1 IRafdd X &ar g1 7o
St 3Rafdd & 8, T8 &

a1, Teerdr g 3vAT ariar
3iEa ST qUr Teerdt

raa FaT aur 3sAT anikar

Tegrdl 2T 3SAT eTRdr

> w0 N

Though a constant shift of energy levels of a
system changes the partition function, the
properties that do not change are

1. average energy, entropy and heat capacity
2. average energy and entropy

3. average energy and heat capacity

4. entropy and heat capacity

fefafad & & 3107 e goia Fadis
=IaH § (AISHIdd A #H), I8 ¢l

1. N=CH 2. HC=cda
3. CIC=CF 4. B =CCl

The molecule with the smallest rotational
constant (in the microwave spectrum) among
the following is

1. N=CH 2.
3. CIC=CF 4,

trans-1,2- STISFARIUTA el T cis-1,2-
SEFARITANT F Tuse e, far o
Hehell &l I8 Bl

1. #ATSHIAT TFefAdHr

2. UV-3T TFCAST

HC = CCl
B = CCl

36

130.

131.

131.

132.

132.

133.

133.

3. X-four gahifdieh Selaerel Taaeiaer
4. y-ToRoT TeCfASY

The spectroscopic technique that can distin-
guish  unambiguously  between trans-1,2-
dichloroethylene and cis-1,2-dichloroethylene
without any numerical calculation is

1. Microwave spectroscopy

2. UV-Visible spectroscopy

3. X-ray photoelectron spectroscopy

4. y-ray spectroscopy

Th W gg foheca & faw  X-foor
f@add, &orT 6, dW 6, W Ag Wiadd
gofar § o= [101] dar [1 1 1] daF &

shaer: AR fhar §1 31equrd sind, /sind, &1
1. 15 2. 122
3. 082 4. 0.67

For a simple cubic crystal, X-ray diffraction
shows intense reflections for angles 6, and 6,
which are assigned to [101] and [1 1 1]
planes, respectively. The ratio sin6, /sin8, is

1. 15 2. 122
3. 0.82 4. 0.67

10%%@'@3?1?3?3:@3&@3:%
T B ¥ g B8R &I 3ied gt (@3 &e s

& sHreAl 7) B
1. 108 2. 10°
3. 10 4, 10°

The average end-to-end distance of a random
coil polymer of 10° monomers (in units of
segment length) is

1. 10° 2.
3. 10 4,

10°
10°

Ush HHAGFNT CIARAR 3] HT FHoed
mgfd v &l W¥HE 3cdfad Eedr &
qiogeiee o av W AEda e

GIOgEIRre i 3T glal, 3EH! &l Bl
1. hv-In2/kg 2. hv/(In2-kg)
3. In2/(hv-kg) 4. hv-log2/kg

The vibrational frequency of a homonuclear
diatomic molecule is v. The temperature at
which the population of the first excited state
will be half that of the ground state is given by

1. hv -In2/kg 2. hv/(In2-kg)
3. In2/(hv - kg) 4. hv-log2/kp



134.

134.

135.

135.

136.

AT AF asg gg fT a9 W [FeRar &

IO logp =100 - %, & I T £
1400 @. FT

dur gd A% T logp=80-—

T

Fhd § A% B g &1 dv gl
1. 200K 2. 300K
3. 400K 4. 500K

The temperature-dependence of the vapour

pressure of solid A can be represented by

logp = 10.0 — ===, and that of liquid A by

logp =8.0 — @. The temperature of the

triple point of A is
1. 200K 2.
3. 400K 4.

300K
500 K

T 27T e & v 3R seer
FAd E, 9O E, § (B, <E,) 3R HId
THTATAhd TIT Belel HA: @, T @,
gl TH eNeT v A 3URYT F 9UH faEdr
(p) & AT 3 # gfada #ife @1 gur
ax

1 (p1lVip2) 2 (p1lV]p2)
' E{—E, ' E,—Eq
(@1lVIp2)I? Ke1lVIg2)?
3. /= 2182
E1—Es (E1—E2)

A certain 2-level system has stationary state
energies E; and E, (E;<E,) with
normalized wave functions ¢, and ¢,
respectively. In the presence of a
perturbation V, the second-order correction
to the energy for the first state (¢4) will be

1. (p1lVIp2) 2 (p1lVIp3)
E{—E, E;—E;
K@1lV]p2)I? (@11V1p2)I?
3. leaVieal® 4, Loalvieo”
E —-E; (E1—E3)

ga faredr afkatao @ Rerar & e

A &, I &

1. 3HcRTeUT e Efaeal Ficehyor T
AT FHUT dlesT arel JTHYoT|

2. 3ICRIUT JEA ST IThYOT T
A HUT AesT arel Ffdenyor|

3. 3icRTeRUT Sfgshe 3MTAeT Fldendor
AT 3T HUT dlesT alel JHTHYOT|

4. 3TCRTRUT STgShd AT HTHYOT TAT
3 T dlesy arel Ty
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136.

137.

137.

138.

138.

139.

Stability of lyophobic dispersions is determined
by
1. inter-particle electric double layer repulsion
and intra-particle van der Waals attraction
2. inter-particle electric double layer attraction
and intra-particle van der Waals repulsion
3. inter-particle excluded volume repulsion
and intra-particle van der Waals attraction
4. inter-particle excluded volume attraction
and intra-particle van der Waals repulsion

r(a — r)~P" gIESISTT & AT Held o 3Tl
T A ST § (a, p Paaes §)1 59 & &
Y Hold I 9gdlel dohd 8, 98 &

1. 2s 2. 3p
3. 4d 4. 5f

The radial part of a hydrogenic wave function is
given as r(a — r) P (a, B are constants). This
function is then identifiable as

1. 2s 2. 3p

3. 4d 4. 5f

HCl 92T HNO, & f3%0T & 10 mL Ufoiearer  &r
AlelhedATdd: A9 0.IM NaOH T
0.IM AgNO; & 3eer-3reer fhar a=—m gl
3 ATI-AAA HAA: V, TV, mL &1 fAsor
#F HNO; &7 Wegdl o &AW1 & 9red gref,

T §
1. V1 - V2 2. 2V1 - V2
3. V2 - V1 4. 2V2 - V1

10 mL aliquots of a mixture of HCI and HNO3
are titrated conductometrically using a 0.1M
NaOH and a 0.1M AgNO; separately. The titre
volumes are V; and V, mlL, respectively. The
concentration of HNO; in the mixture is
obtained from the combination

1. -V 2.

3. V,—-V, 4.

2V, — V,
2V, -V,

10T W 'HNMR 3dfd 424 MHz ¥l 'H
aar c & fav afe got gEah seard
HHAA: 27 x 107 AT 6.75 x 107 T-1s1, g ar
10T R “c3mgfa Far gef

1. 10.6 MHz 2. 169.6 MHz
3. 42,6 MHz 4. 21.3MHz



139.

140.

140.

141.

141.

142.

142.

The HNMR frequency at 1.0 T is 42.4
MHz. If the gyromagnetic ratios of *H and
13C are 27 x 107 and 6.75 x 107 T~ 1s7,

respectively, what will be the *3C frequency
at 1.0 T?

1. 10.6 MHz 2. 169.6 MHz
3. 42.6 MHz 4, 21.3MHz
fAeifafad & & FAATT ITAT RATIH
HHAT g

1. 3F -1 2. 3F -3

3. 3F ->1p 4, 3F -3p

The symmetry-allowed atomic transition
among the following is

1. 3F -1 2. 3F -3

3. 3F -1tp 4, 3F -3p

Pefaf@a & a Fi9-ar 3-vad; vafad

ThA §

1. 105°C W AT STl &l 1 atm gIa
QX arediehoT

2. g & [T H g@or
3. —10°c R faehfaa st &1 1atmee
W TgerehoT

4. latmgald AT 0°C 9X el T

IRGIETL

The non-spontaneous process among the

following is

1. vapourisation of superheated water at
105°C and 1 atm pressure

2. expansion of a gas into vacuum

3. freezing of supercooled water at —10°C
and 1 atm pressure

4. freezing of water at 0°C and 1 atm
pressure

Na wW&AC] SEer  goegies  fo=g
[1s22522p®3p!] &, T 3Icdfold 3FaTA3T &
T &Y 9g gdie gt

1. ?Sy, 2. 2Py, dUT 2Py

3. ls,gur 'p; 4. 3p, e °p,

Possible term symbols of the excited states of
Na atom with the electronic configuration
[1s22s%22p®3p?] is/are

1. %Sy 2.
3. ! So and lpl 4,

?Pypand *Pyj
8 Po and 3P1

143

143.

144,

144,

145.

145.

. AT 3/@€ # 300K W TH e 3
& 1.0 mol FT 3chAUTT JEoT 1.0L T 40L
as fhar 81 59 ushe T AG '

1. 300R-In2 2.
3. —600R-In2 4.

600 R - In2
—300R - In2

A reversible expansion of 1.0 mol of an ideal
gas is carried out from 1.0 L to 4.0 L under
isothermal condition at 300 K. AG for this
process is

1. 300R-In2 2.
3. —600R-In2 4.

600 R - In2
—300R - In2

Cop & TSI TAETOT § Ay, By, A, TUTB, |
trans-1,3-sg¢sTSe & VA Hfshd AIS ot
@A fAwgor & 379 §, 98 §

1. A, TUTB, 2. A TUTA,
3. A,dUTB, 4. By dUTB,
The irreducible representations of C,

are Ag,Bg, Ay and B,. The Raman active

modes of trans-1,3-butadiene belong to the
irreducible representations

1. AgandBg 2.
3. Ay and By 4.

Agand A,
Bg and B,

foesaeT Fhamafer &1 TaEor ke arell
TR A wrEaEdr AR A - e &
o guH Ffe &1 X AId® p, =1 am W
2.0s”1 JAT p, =2 atm W 4.0s~1 gl Flhgor
g & forv e Aadie gl

1. 1.0atm™!s7?! 2.
3. 40atm™is7?! 4,

2.0 atm™1s7?!
8.0atm™!s™?!

The first order rate constant for a unimole-cular
gas phase reaction A — products that follows
Lindemann mechanismis 2.0s 1 at p, = 1
atmand 4.0 s™ atp, = 2 atm.

The rate constant for the activation step is

1. 1.0atm™!s7?! 2. 2.0atm 1s7?!

3. 4.0atm1s7? 4. 8.0atm 1s7?
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