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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
Alummium Al (3 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144 .24
Anfimony Sb 51 121.73 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 Al 83 (210) Nlobium Nb 4] 9291
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium Na 102 (253)
Beryllium Be 4 9.012 Osmium Os 16 190.2
Bismuth Bi 83 208.98 Oxygen O 8 159994
Boron B S 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30974
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 Prascodymium Pr 59 14091
Cesium Cs 55 13291 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 06 (247) Rhodium Rh 45 10291
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 S¢ 21 44 .96
Fermium Fm 100 (253) Selentum Se 34 78.96
Fluorine P 9 19.00 Silicon Si 14 28.09
Franciuym 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 18095
Hafmium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4.003 Tellurtum Te 52 127.60
Holmium Ho 67 164.93 Terbium Tb 65 158.92
Hydrogen H | 1.0080 Thallium Tl 81 204 .37
Indium In 49 [14.82 Thorium Th 90 232.04
lodine | 53 126.90 Thulium Tm 69 168.93
Iridium Ir 17 192.2 Tin Sn S0 118.69
lron Fe 26 55.85 Titanium Ti 22 47 90
Krypton Kr 36 83 80 Tungsten W 74 183.85
Lanthanum La 7 13891 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \% 23 50.94
l.ead Pb 82 207.19 Xenon Xe 54 131.30
Lithium L 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium X 39 88.91
Magnesium Mg 12 24312 Zmnc Zn 30 65.37
Manganese - Mn 25 54 94 Zirconium Zr 40 9122
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)



~ Velocity of Light

Fqahf Aesa Fraars
Solereld HT GedHTA 9.11 x 10~ *1kg
e P 6.63 X 10734] sec
Solgcle ol HIAL0 1,6:% 1072%C
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1.097 x 107m™1
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USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant

9.11 x 10~3kg
6.63 X 1073%] sec
16510728
1.38 X 10~23J /K

3.0 X 108m/sec
1.6 X 10~17]

1.67 X 10~%7kg

6.67 X 10"1*Nm?kg™3
Rydberg constant
Avogadro's number
8.854 x 10"14Fm™1
4t x 10~"Hm™1
Molar Gas constant

1.097 x 107 m™}!
6.022 X 10%3mole™?

8.314/K " *mole™*
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N is a two digit number such that the product of
its digits when added to their sum equals N. The
unit digit of N would be
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It equal weights of 22 carat gold (alloy of 22

parts gold and 2 parts copper by weight) and 24
carat gold (pure gold) are mixed to form an alloy,

what will be the weight proportion of copper in
the alloy?
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A 4m X 4m floor needs to be covered by tiles of
size 2m X 1m. Two diagonally opposite corners
of size 1m X 1m should be left uncovered. How
many tiles are required to complete the job
without breaking the tiles or overlapping them?
L6

2 7

3. 8

4. Impossible to cover

6. IfE 42 > 26, 71 - 78, 33 > 16, dF 62 —

1. 68 2o ¥4
Fo3s 4. 39

6. 1142 - 26, 71 - 78, 33 - 16, then 62 -
1. 68 2.0 51
S JA 4, 39
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A shopkeeper sells a file and a notebook for Rs
27 to the first customer, a notebook and a pen for
Rs 31 to the second customer and a pen and file
for Rs 29 to the third customer. The prices of the
items are rounded in rupees. Which of the
following inferences is correct?
1. The pen is the costliest of the three
2. The file is the costliest of the three
3. The notebook 1is the costliest
three
4. The shopkeeper sold the different items  to
different customers at different rates.
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Consider a square of side a. Fit the largest
possible circle inside it and the largest possible
square inside the circle. What is the side length of
the innermost square?
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Walking from my home at a speed of 5 km/h 1
am 8 minutes late in reaching my office. If | walk
at a speed of 8 km/h I reach 5 minutes late. How

far is my office from the house?
I. 2km 2,
3. 2/3 km 4.

1/3 km
1/2 km
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ar A, B3R C &1 &7 A0 Y
. A=3,B=4,C=3)
2. A=2,B=3,C=1
S A S Y IB S Ta(=53
4. A=1.B=8,C=5

L
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A, B and C are three distinct digits. If they are
added as below,

A B C
+ A B C:
+ A B C
C C C

find out the value of A, Band C
. A=3,B=4,C=5
2. A=2,B=3,C=1
3. A=5B=1,C=3
40 A=1GBE B =5
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A tight fitting band is wrapped around the
Equator. Another circular band whose length is
|5 m more lies at a certain height over the first
band. A group of human beings attempt to pass
under the longer band. Can they walk under 1t?
(Earth’s circumference 1s roughly 40,000 km.
The height of human beings is between | & 2 m)

LY. Yes

2. No

3. Can not be determined

4, Only those with height less than 1.7 m
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L i1s the tallest and eldest of a group of five
people K, L, M, N and P. M is elder to N and
shorter than K. M and P are of same age and P is
taller than K. N and K are of same height and K
iIs younger to P. Which of the following
inferences is certain?

1. P is taller than M
2. N s the youngest
3. NiseldertoP
4, NiseldertoK
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L9 2. 14
3. 16 4, 24

If the product of three consecutive positive
integers is equal to their sum, then what would be
the sum of their squares?

1. 9 2. 14

3. 16 4. 24
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A tall metal cylinder is filled end-to-end with »
snugly fitting spherical wax balls of diameter 4.
If the balls melt completely, the volume fraction
occupied by the melted wax is

|. independent of both d and »

2. dependent on both d and n

3. independent of &, but dependent on »

4. dependent on d, but independent of n
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4. 20(aqy + 2a, + 3a; + -+ 20a3)

Some fishermen caught some fish. No one caught
more than 20 fish. a, number of fishermen caught
at least one fish among them, a, number of
fishermen caught at least two fish among them,
and so on and aj number of fishermen caught

exactly 20 fish among them. How many fish were
caught?
l. ﬂ1+a2+{13+‘“+|‘120

2 al +2a2+333+'“+ 20(120
3. Zﬂ(al + az -+ ﬂ-g + =+ + ﬂzo)
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If NET14 & NETI1S are five digit numbers such

that their sum = 157229, then N + E + T would
be
e T 2002
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A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts
required to do so?
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2. 300
4. 500

1. 200
3. 400

The diagram shows a cubic block of marble
(1 x 1 x 1 m?) having a planar fracture. What is
the maximum number of slabs sized 20 X 20 X
S em> that can be cut from this block avoiding
the fractunc?

2. 300
4. 500
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Pre-Ph.D. exam score of 10 students are plotted
against their M.Sc. marks. Which of the
following is true?

1. Two students have scored better in Pre-

Ph.D. than their M.Sc. exam.
2. All those students who scored 50% in
Pre-Ph.D. scored more percentage of
marks in their M.Sc. exam,
3. Two students scored the same percentage of
marks in their Pre-Ph.D. and M.Sc. exams.
4. The student who scored maximum in M.Sc.
is the only student to get maximum 1n

Pre-Ph.D. exam.

e a3 AT BT # sin(A)cos(B) +
cos(A)sin(B) T AT FIT 82

A

.




¥

3.

=i D
+1 =
/5 4, -1

20. With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos(A)sin(B)?

21.

21.

22,

22.

2% 1
4. =1
H17T \PART 'B'

fetfaf@a wAt # & fhw & # H9d
=gFag FIRIT & fav Q) AFF & 52
1. 8,10 2. 10,20

3. 50,82 4. 82,130

Which one of the following pairs has two

magic numbers for closed nuclear shells?
1. 8,10 2 1920
3. 350, 82 4. 82,130
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A. ZHSN TH AT AU & TRATT HId
¢, omn wfadifta afe 3ofeya g, ar
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B. favelsy &l fR¥e A & FHRaIlCd 96
ST &

C. HI WAET $1 IufFufd A FTHEicT ue
STl &

3ccR gle

. shdd A 2. ATYUTB

3., AT 4. BaAarC
[dentify the correct statement(s) for
phosphorimetric measurement from the

following:

23,

23.
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25

25.

26.

A. [t is done after a time delay when fluore-
scence, if present becomes negligible

B. Immobilization of analyte increases
phosphorescence

C. Phosphorescence decreases in the
presence of heavy atoms

Answer(s) 1s/are

1. A only
3. AandC

2. AandB
4. BandC
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(A) [V(CO)l, (B) [Cu(n’-CsHs)(CO)l. (C)
[Co(CO),]™. (D) [IrCI(CO)(PPh;),]

1. AdATB 2. BAATC

3. Cd4arD 4. AGQETD

Choose the isoelectronic pair among the
following:

(A) [V(CO)gl, (B) [Cu(n’-CsHs)(CO)], (C)
[Co(CO).], (D) [IrCI(CO)(PPh;),]

. Aand B 2. Band C
3. CandD 4, Aand D
CH,' & JNEEIAgs Fatnfcas 3T &
. [Fe(CO)s] 2.  [Mn(CO)s]
3. [Cr(CO)s] 4. [Ni(CO)s]’

An organometallic fragment that is isolobal
to CH3+ 1S

1. [Fe(CO)s] 2
3. [Cr(CO)s] 4,

[Mn(CO)s]
[Ni(CO)s]"

UH oo da13s A & UFdl dFd & Tav
gRefaa aur @difea grehr Ao
(BM. #) HAA: 0 JUT ~3.5 g, oeQaASS

NI ©
. Pm’" 2P
3. BEn* 4. Sm’'

The calculated and observed magnetic
moments (in B.M.) of aqua complex of a
lanthanide ion are 0 and ~3.5, respectively.
The lanthanide 1on is

. Pm’ 2. P

3. Eu” 4. Sm>*

A ST HEH &7 Ao &ar &, 98 &
I ASFj 2. PEs
3. BF; 4. BrF,
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The compound that gives a basic solution in
HF is;

[. AsF;
3. BF;

2. Pks
4. BI'F:'._,

VSEPR f8QId & 3TUR 9T [XeF<] duT BrF.
& AU qryed HTRIAAT § FAT:
. 9OH<NT FFTNT A F@-aiAE

2

3.
4. FN-TTAST TUT TEET FHAAY

Based on VSEPR theory, the predicted

shapes of [XeFs]|™ and BrFs, respectively, are
|. pentagonal planar and square pyramidal

square pyramidal and trigonal bipyramidal

p)
3. trigonal bipyramidal and square pyramidal
4. square pyramidal and pentagonal planar

AHIZE & WY Al QEfRTHE U Ter RS
HFd, dferass aifAe 919 &1 dFse &
qIdar &1

. 1Al ) 39d= ardr gl

2. &l IR HFHFIOT AT &

3. QRREA & 9y SO aar & aur
FeFIRE HFd & HIY HIGIH gl g

4. GRREA & A FTHAA TAT FerIRS
HFEST & H/IY AT BT g

Both potassium and sulfuric acid form

intercalation compounds with graphite. The

graphite layers are

. reduced in both the cases

2. oxidized in both the cases

3. oxidized in the case of potassium and
reduced in the case of sulphuric acid

4. reduced in the case of potassium and
oxidized in the case of sulfuric acid

HFd-gAeT gur - fERdAeaE #7
FERT 0, TS & Iaare IAT dedd
HEafd (em™ #H)E, FAU:

1. ~850d~4r 1100

2. ~750 a4t 850

3. ~850 T 850

4, ~1100 4T 850

e RBET S P 2R
Paawany R_fNRST aur q&-ffHEESy

29.

30.

30.

Sk

31.

32.

The resonance Raman stretching frequencies
(in cm™) of the bound O, species in oxy-
hemerythrin and oxy-hemoglobin,

respectively, are

. ~850and 1100
2. ~750 and 850
3. ~850 and 850
4. ~1100 and 850

CdS. HeS T4T Bil, T &1 SHHT FHOT &
. L — M ST ETATEAI0T FHHIT

2. d— d3FeAT HhH

3. M — L O FATHAIGOT haH0T

4, L — M QY TATATAOT d4T d —d
ST HehAUN & HASTT

CdS, HgS and Bil; are coloured due to

L. — M charge transfer transitions

d — d electronic transitions

M — L charge transfer transitions
combination of L — M charge transfer
and d — d electronic transitions

(a) Ni**, (b) V*" T (c) Cr* & STAfSId Hhell
F v sa Rfeay & wey X 5w vgfa

HT AT FA 8, 6 ©
1. (a)>(b)>(c)
2, (a)<(b)<(c)
3. (a)>(b) <(c)
4. (a) <(b)>(c)

The relative rates of water exchange for the
hydrated complexes of (a) Ni*", (b) V" and
(c) Cr’" ions follow the trend

1. (a)>(b)>(c)

2. (a) <(b)<(c)

3. (2)>(b)<(c)

4. (a) <(b)>(c)

fAFafaf@d aewt ardr AT are afdedy
foeres X faar fifGw Jar X aur [@eesi

& J17 Arafaf@a seaAr 7 fr &
S
S
X l e
A NR; 1. SEUAETEAT
B. OR 1. STEYTAFTETHE
[C. O 1. AT
D. SR IV, IrAA—T




32,

33

33.

34.

34.

11

&l FIadAr T giafeear &1 @ar BT &
A-ll: B-I11;: C-I: D-IV
A-111; B-1I; C-1V; D-I

: B-11;: C-11I; D-1V

A-1V; B-1 C-11; D-111

B
T

Consider the following suifur donor atom
bearing bidentate ligand where X and name
of ligands are given in following columns:

S
__)>_ X
S

X ligand name
A. NR; [. dithiocarbonate
B. OR [[. dithiocarbamate
R G [I1. xanthate
Pi=vaR [V. Thioxanthate

Correct match of entries given in two
columns is

1. A-II; B-11I; C-I; D-1V

2. A-llIL; B-II; C-1V; D-I

3. A-I; B-II; C-IIT; D-1V

4. A-1V; B-1 C-II; D-1II

AFd §1F B T 0, & HMAFT § o1 fagl
FfAfFar ST AeTH #H #A W I
Hax 3912 gl

1. TeAfew

2. [0y =Fe(IIN)-AeimhRa-1X]

3. B B(O,)

4, ATEFETHUSH WEYIThRE-1X Uadel Helsh

In vitro reaction of an excess of O, with free
heme B in aqueous medium the end product
1S

[, hematin

O, =Fe(11I)-protoporphyrin-1X]

heme B(0O,)

oxoferrylprotoporphyrin-IX cation
radical

B W

DMSO0-ds *C NMR ¥JegH H  §39.7 ppm W
AT ow A gar &, dg &
. aele o
3. Tasee 4.

feuete
R s [

“C NMR spectrum of DMSO-d, gives a
signal at ¢ 39.7 ppm as a

. singlet 2.
3. quintet 4,

triplet
septet

35. far=faf@a rdfear Sasr vs 3EET 8,

1 - WI o
S 7 4
2. t-BuOK S

Ramberg-Backlund 31fHfshar

.

2. [23]-WAes Rive
3. [3.3]-RvArafts e
4. Pummerergﬁﬁﬁm

35. Following reaction is an example of

. Ramberg-Backlund reaction
2. [2,3]-sigmatropic shift

3. [3,3]-sigmatropic shift

4. Pummerer rearrangement

36. ﬂ?ﬁﬁﬂwmﬁﬁm@

Fraaf@d A | &
®
1. S 2. CH,CN

HiC” Cl
S
B A \j 4. CH,CI,NO,
S

36. Among the following, the synthetic

equivalent of acetyl anion is

®
: 2. CHi;CN
1 ch’lkcn 3
S
3, Sf\j 4. CH,;CH,NO,

37. farafa@a e Saer 3cEr § a8

8/3
e + l -
> CN
S NC~ “CN

NC CNCN
. [3+2] O3FAT ol
2. [4+2] ETEFAT Hholdd
3. [6+2] TSl Haheldd
4. [8+2] BTSFAT Hahclel



37. Following reaction is an example of

S
S NC._ __CN /\)
,.\f‘ CN
S NC~ 'CN

1. [3+2] cycloaddition
2. [4+2] cycloaddition
3. [6+2] cycloaddition
4, |8+2] cycloaddition

38. frafaf@a afAfRar 7 a0+ AET 341G
J

e
S

O

38. The major product of the following reaction is

ik
B 6)
R

39. 2-FRRITYAIS &1 Halfdes UK @FIT ¢

OH OH
G i X,
. F -
{4 H H H
g H
~OH L OH
L Dy
Hy~ H HEIH
F

12

39.

40.

40.

41.

The most stable conformation of 2-fluoro-
ethanol is

H OH OH
TS e
Hy  H H H
H
=OH OH
3. @ 4, F A
e .
HY ™ H H H
F

Arafaf@a 9 &1 IuPACATH &

} 3

The IUPAC

compound is

H
\

B

i

1. 9-borabicyclo[3.3.1]nonane
2. l-borabicyclo[3.3.1]nonane
3. 9-borabicyclo[3.3.0]octane
4. l-borabicyclo[3.3.0]octane

of the

name following

HIAH 1§ Yhidd 3curel F1 Hlar 1H &

37 Sig-HReSC qdadt ¥ el fAee ¢
HIdH | carcragl |
lgle
. Q (i) L-ersda
£ eH
Me’;\ME
= N (Nj (it) L-3Tferefie
AL
N
(iii) WITETS S
= TSIhREhe
(iv)[oR=TS
Qe HIERT




41.

42.

42,

43.

43.

13

1. Ay, Bii 2
3. Az, B 4, A:iil, B:n

The correct match of natural products in
Column I with their biosynthetic precursors

in Column II is

Column 1 Column 11
Me
O\ (i) L-Lysine
A
: OH
Me~ Me

B X
&
N
(iii) Farnesyl
pyrophosphate
(iv) Geranyl
pyrophosphate
1. A:iwv,B:1 2. CADnv. Bei
3. A:ii,B:i 4. A:ii, B:n

ArTa@d TRMST & pKa @A &1 Hel HF

PhNH;* < i-Pr,NH," < Ph,NH,'
PHZNHZT < PhNI"[}T < i-PerH2+
(- jerH2+ ~ PthH1+ < PhNH3+
PhNH3+ < thNHg-!h < i“PT;J_N['12+

el B e e g

The correct order of pKa values for the
following species is
1. PhNH;' < i-Pr,NH," < Ph,NH,'

2, thNHg+ < PhNH3+ < i'PrgNH2+
3. i—PerH2+ < thNHg+ < PhNH;
4. PhNH3+ < thNH2+ < i'PerH2+

sFfaE Seare o BREE & AR S o

A:iv. B:ii 44.

i 44.
(Nj (i1) L-Ornithine
H

frafai@a AfAfRAT A 379w A&T 3791 &

m Li, liq. NH3
o e
N
AT I T
¥ |
N N
i
i (e L e
‘ o e
N N

The major product formed in the following
reaction 1s

(B

Li, qu NH3

2.@@
CO a4

/

\

45. ArahIATT HT Ui FARINHRE § Af3TH

TATFHISS T@RT ALIEY HRHAT H 3cTea
AT 3c9E ©

Ph g Ph

[ N \»i 2. Eto}\/cooa
O Ph
O Cl

Ph

O
Ph/‘% MODEL A F? ;)\rCOOEt
Ph

OH

The major product formed in the sodium

B-31 e HIeiA o, 98 ArAadd # d & 45,
1. & 2. YiEedoldisd
3. Sifeare 4, RAIBfA

Among the following, the natural product
that is a steroid and contains an a,f-
unsaturated ketone 1s
1. estrone
3. cortisone

2. prostaglandin
4. morphine

ethoxide

mediated reaction

between

benzophenone and ethyl chloroacetate is

Ph Cl

. Ph
®
O

jfcooa
Ph Bh

Ph

Eto}\/cooa
Ph

Cl
Ph

Cl
OFEt
PhﬂYco

OH



46.

46.

47,

47.

frafaf@a 3fear & 3o A&7 3UE §
LT
“ hV, CCI,;
reflux

Br Br Br
Br
T Gx =
Br Br
Br

£

Br
The major product formed in the following
reaction 18

. NBS (2 equiv)
“ hv, CCl,

reflux

farR AT i v THAT 99 # TF FoT
HUAT ~gAdHd FEET H (0, 8) AW &
AeT ¥l 40— AU 40+5 & He
Ao & wREar Sas gl 8eft |, ag §
(6 TWead @y g Sud 3@ dad A
AR @ [BUT AT ST el 21)

1. 2

5

4, &

MOy | O

3.

Consider a particle in 1ts ground state
confined to a one-dimensional box in the

14

48.

48.

49.

49.

interval (0, 8). The probability of finding it
between 4.0 —g— and 4.0 +§ 1s close to (4 1s

sufficiently small so that the wavefunction
can be taken as a constant in this interval)

5 5
l.; 2.5
5
3.-5 4. &
ixammaﬂma?rmaﬁ?mw

A 8T 3T BaAl H & Sla-ar1 87

. cosx 2. ke
3. e 4, e — x?2

Which of the functions below i1s a2 common
dl

; . d

P28 ?
eigenfunction of e and —5: operators:
l. cosx ey g
S A 4, e—x?

gaer 3IRNE (AF & ) § g<g &
Ucsh g AT dAgl g FdIeh

Phase &

D
& /
pac |
9
o
[ 1
Phase o

Temperature

. OB &l HUNMcAS ¢

). OC T el UdAlcHS &
3. OBa@UTOC a=r Y@= §
4. & 71 0OA & FY OB, OC dUT OD Ty

UF @y fagdE a8 & & g

A one-component system with the associated
phase diagram (see the figure) is not possible
because

Pressure

Phase &

Temperature




0.

50.

51.

52,

52.

5d.

OB has a negative slope

OC has a positive slope

Both OB and OC are linear

OB, OC and OD cannot all coexist,

given OA

SRS ) o

UTaEAT HHAYT HeT gl &
. HAAM! - HHACIOh

2. A — FHANT
3. JHCHE - FANAAAR

4. HHEYUT — GHSTST

A phase transition process is always
i. 1sothermal — isoentropic

2. 1sochoric — isothermal

3. 1sobaric — isochoric

4, isothermal — isobaric

fFdr i Fsarfas g8 & QT @8

HUA g

. $dg=0 2. ¢dw =0

3. $dU=0 4, $Vdg =0
The correct statement for any cyclic
thermodynamic process is

. ¢dg=0 2. $dw =0

3. $dU=0 4. $Vdq =0

tUificasr Aeal &1 Fos Flega T
e AT H fheead Uasd Ad &
qFTs 40 nm & TA gar gl RWeaw &
(2,1,0) & & X-fHIoT 9F F gyA F:fe
F Rada For 30° F1 X-fFIor &
e o g ¢, 98 &

.. s} l'nm 2. 18 nm
3. 25 nm 4, 32 nm

Metallic silver crystallizes in face-centred-
cubic lattice structure with a unit cell of

length 40 nm. The first order diffraction
angle of X-ray beam from (2,1,0) plane of

silver is 30°. The wavelength of X-ray used
1s close to

1. 11 nm 2. 18 nm
3. 25 nm 4. 32 nm

HARAFE AT 7 Ife q;& TTETThT
IOk 1.6 x 102571 &, dr HfA 3=9 a9 @

X Haaes &1 A Swe §# g g, ag &

1. 1.6 x 101251
2. 4.2 x10%%2s—1

13

S3.

=T

3 .

S3.

S3.

56.

3. 24x%x10%™!
4, 1.2 % 108s™?

If the pre-exponential factor in Arrhenius
equation is 1.6 X 10%s~1, the value of the
rate constant at extremely high temperature
will be close to

1. 1.6.X% 1051
2. 4.2 x101%51
3. 2.4x10%1
4. 1.2 % 10%s~1

TS JA@fFar & afddr sregaa #
HIRFREI hl Gigdl JUT THT & 7T g1
T INE H RAffe @598 W W9 diga
gl AT & doa & Ty Tl & qfiXATer

. 39afdd I&ar g
2. ST g
3. "edr gl

4. HEAT 9 H dedr U9 Hedr gl

In kinetic study of a chemical reaction, slopes
are drawn at different times in the plot of
concentration of reactants versus time. The
magnitude of slopes with increase of time

l. remains unchanged

2. Increases

3. decreases

4. 1increases and decreases periodically

HAFRSI YT 39ET & AT JFT & A
R dEaiEEAfAE da @9 (£) & (F° A
Ad @y § aur n aFAfRa soweiar &y

HET 8)

|. E=E®+nF/RT
2. E=E°—RT/nF
3. E=E°

4, E=0

The electrochemical cell potential (E), after
the reactants and products reach equilibrium,
is (E? is the standard cell potential and n is
the number of electrons involved)

. E=E%+nF/RT

2. E=E°—RT/nF

32 E=EF

4. E=0

gelagiiae fAeam 1525220 & AT 2 @4
9¢ Udlh 'Saw’p g v ug ¥

Vo D 24 R
3% =D 4, °F



56.

S7.

37.

58.

For the electronic configuration 1s™2s52p",
two of the possible term symbols are 'S and
*P. The remaining term is

D 2, 'F

3. D 4, °F

[SURHIH 3T, v =0H 1 FF9A-gulel FFeH

H R(0),R(1),P(1) TUT P(2) w3l & U

ThHAUN el A 2242, 2254, 2216 TUT 2203

em” 9 ATAT Tl 3H Hies H A sy

feerer W & fF 3107

. #A ¢ guie aur gEAtlae &Fae giar gl

2. # gEffas &eder giar gl

e - W—ch OISR AT Blal &l

4, gFrd TP @i & gfad
G

The v = 0 to 1 vibration-rotation spectrum of
a diatomic molecule exhibits transitions for

R(0),R(1),P(1) and P(2) lines at 2242,
2254, 2216 and 2203 cm', respectively.
From this data, we can conclude that the
molecule

I. has rigid rotation and harmonic vibration
2. has anharmonic vibration

3. has rotational-vibrational interaction

4. is affected by nuclear spin-statistics

ar AT A AT B F AT AT & ST

faegst @ faar fifewl A & faogd &1

AW IREUQAT 7 956 dag Y T @l

HUBT &H g Adfh B & fddd & fav Ig

YE ST H AT IFUE § sEE Ay

IGEGINCT

. A& IS5 Figdl 3HGT 8IA Hlegdl &l
ST FH ¢

2. BHT YSS Wigdl 3UAT T Hlewadl &
YT FH gl

3. A gs3 Higdr BF I9ET JWE g

4. A gs3 Higdl B & HIET FF gl

16

58.

59.

59.

60.

60.

Consider aqueous solutions of two
compounds A and B of identical
concentrations. The surface tension of the

~solution of A is smaller than that of pure

water while for B it is greater than that of

pure water under identical conditions. From

this one infers that

1. surface concentration of A is smaller
than its bulk concentration

2. surface concentration of B is larger than
its bulk concentration

3. surface concentration of A is larger than
that of B

4. surface concentration of A is smaller
than that of B

wwmﬁﬁﬂqgamﬁﬁmm-aﬁw
Ao Wela (M,,) aur 91 3iaa Aer g@efa
(M,) e 38R Hefd 8, 98 ©

1. M, <M, 2. M, =M,

3. M,>M, 4. M, <logM,,

For a monodisperse polymer, the number-
average molar mass (M,) and weight-
average molar mass (M,,) are related
according to

1. M, <M, 2,
3. M,>M, 4,

M,, = M,
M, < logM,,

U Sdes did a1 T (TASHAT de3)
ZeTar g, 398 delig 3R &

. 10 mm eI & Beay & g &l

2. 5mmeAy & Aedl T aid &l

3. 5nmeATH F TAMes FHT gid ol

4. 3 mmTATH F HIA FT g ¢

An intense purple colour (Plasmon band) 1s
exhibited by a colloid consisting of spherical
1. silver particles of 10 mm diameter

2. silicon particles of 5 mm diameter

3. gold particles of 5 nm diameter

4. iron particles of 3 mm diameter



61.

61.

62.

62.

HIT \PART 'C'

WIS ARG JAUT IAATT Talgs & Heg ISAT
AT AR HRATRAT Hr S FoT F
IRAT & faT Fe7 Fy= gad

|. g arfdhrr JAfRfEar fr Q) ¥ W B
2. Ug VEIYS F IAfas Fal & 30 B

3. Ty aArah 3@ Qa1 X &
4. Tg waigsw fr afaF FIT F gA g g

Choose the correct statement for magnitude of

threshold energy of an endoergic nuclear

reaction between stationary nucleus and a

moving projectile.

1. Tt is greater than *|Q|" of nuclear reaction.

2. It has to be more than kinetic energy of a
projectile.

3. [Itis less than °|Q|’ of nuclear reaction.

4. It has to be equal to kinetic energy of a

hrojectile.

PrAfadd § & @8 A & o

A. @S ardra faveiyor & REy &1 a9%a
AHA 6T AET & FAEUINAER grar g

B. @A aaicAs favor a a7 3%
Hefd &ifd & waAEufas grar g

C. UIaET HFHUT &1 37eTa (A wmadregor
SSATATT | 6l Y TFd ol

D. 2 U T F AHRICHE faawer @
ARI-TTY {9 §HT 2]

3 Bl
. A,BATC
2. A,BATD
3. B,Caarp
4. A,CTUD

ldentify correct statements from the following:

A. Area of differential thermal analysis peak
s proportional to amount of sample.

B. Area of differential thermogravimetric
analysis curve is proportional to mass loss.

C. Phase fransition cannot be studied with
differential scanning calorimetry.

D. Simultaneous determination of two metal
ions is possible with thermogravimetric
analysis.

Answer is

S/08/RSC/17-1 AH—2
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63.

63.

64.

64.

I. A,BandC
2. A,BandD
3. B,Cand D
4. A,CandD

PU & ddr Sl @ REsa & v

fArafaf@a syar v R fifse

A. ARG & 4 [QEfRa g« arer A1faen!
$T % At gidr gl

B. ¥cd& fa@sd A Uh ¥ A 39+
Bl ol

C. Y& faWssr ¥ fAwer a7 &1 gftAmr
200 MeV & &ife &1 giar g

el FU glol
. AQUTB
2. AT
3. BdarC
4, CHF

Consider following statements for fission of

22U with thermal neutrons.

A. The % of nuclei undergoing unsymmetrical
fission is maximum.

B. In each fission, one thermal neutron is
produced.

C. Magnitude of energy released per fission is
of the order 200 MeV

Correct statement(s) is/are

. AandB
2., AandC
3. BandC
4. Conly

Bis'' A H &l Soigeial &1 el TAITAT
& YHR A I afiadsr #ar g, a8 2

. closo 8 nido

nido ® arachno

closo & arachno
arachno ® hypho

W

Addition of two electrons to the bismuth cluster
Bis™" results in a change of structure type from
. closo to nido

2. nido to arachno
3. closo to arachno
4. arachno to hypho



65. Na]Mn(CO)s] & H,C=CHCH,Cl & 3fRfar
NaCl & I A 24dr g1 TR+ A &7 gaFmnmr-
HUHSA CO @ausr & J1y 3 B ga1ar

gl Al A TUTB & HEI TAACHE TET ¢

AU
OC
1. S AT Tagen2 06
OC— Mn-co GC_T”“‘“CO
B
e |
5 ﬁ: CO 9% eo’
" OC—Mn—CO OC—Mn—CO
OC __[ OC’Q\*_/,;
A B
DG © OC
3 i St oC—MnZ -
an““'c" |n_> |n‘”‘CO
CO g CO Nt
A B
_ ®
OC O oC ¢ €0
4. OC—M—CO ‘_Mn—\},n_|(
P W Ve
OC S (I:O ilca
p 5
A B

65. Reaction of Na|[Mn(CO)s] with H,C=CHCH-CI
gives A along with NaCl. Photolysis of
compound A results in compound B together
with elimination of CO. The correct structural
formulations of compounds A and B are

respectively,

' OC
f  SREOE0 e s
OC—Mn—CO OC—Mn<
S | CcO
OC \;,;/f “‘\x“\—-‘//
A B
i o
© OC—Mn—CO OC—Mr—CO
OC/I G
:\ “\\//
A B
oc: O 0OC
3 ( e L OC—M 2o
ﬁqu"““-C-" In-—) "<co
CO 3 CO A
A B
e
S co 0C|3 C. CO
4: IOC— Mn-—CO L \A'H_IK
oC \/ co 8"’ o

B
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- 66, faFa rewadm sfARfa &1 vd SR

HFA 625 nm I AT &3 ZATAT 1 Haer
& v e 3nfde goma — 625 em ' AT &,
al ey (BM )8

1. 1.73 2. L.81
3. K63 4. 1.93
66. A copper(ll) complex having distorted

octahedral geometry shows an absorption band
at 625 nm. Given spin-orbit coupling of the
complex as —625 cm ', the peg (in B.M.) is

e 133 Ly B

3= 1163 4. 193

67. FTH A& Hal FT AT a7 B F H O

HITAT:
Dhleld A oicld B
I: Sb¥s + BrF; — a) BrF; &T
[BrFs]" + [SBE]" il ey
&l IATTOT
IT: [Brt,][SbFe] + (b) BrF; &l ¥5H
Ag|BrFy] — i
-~ Ag[SbFs] + 2BrF, &I 3R
ll: KF + BrF; — K+ + (c) ¥ad: FTAATSHTOT
J:BI'FJ;]_. '
IV:2BrF; — [BrF,]” + (d) IETHIATHIOT
[BrF,]
H%’r 3¢ &
[—(a); [T —(b); Il —(¢c); TV —(d)
2 [—(b); Il —(d); Il —(c); IV —(a)
3. IT—=(c); lI—(d); 1T —(b); IV —(a)
4. 1—(b); 1 —={d); I1I —(a); IV —(c)

67. Match items in column A with items in
column B:

Column B
(a) Lewis acid
behaviour of
BTF]

(b) Lewis base
behaviour of
Bl'F}

(c) Self ionisation

Column A
[: Sij + .BI"F:; =
[BrF,]" + [SbF,]

[1{BrF4][SbF,] +
Ag|[BrF;] —
Ag[SbFe] + 2BrF,

[1I: KF + BI'F; T}

K+ + [BrF4]

IV:2BrF; —

[BFF2]+ T [BI’F4L

The correct answer is

[. T—(a); I1—(b); I —(c); IV —(d)
2. I—(b); 1 —(d); Il —(c); IV —(a)
3. [—(c); lI=(d); Il —(b); [V —(a)
4. [—(b); I1 =(d); ITT—(a); IV —(¢c)

(d) Neutralisation




68.

68.

69.

69.

70.

3. & arse

[Fe(1,10-BraeIelien),(NCS),] FFer &1 Fiask
FIFeH 300 K WX & o8, 186 K 9 AR oae
aur 77 K 9 GA: & d3a g2iar g1 38 v
3calerdr g Hehd ol

A. NCS &1 §H=ag qomer & gRad=

B. 3M& &1 9 3axr A aRaaa

C. cis-trans HATdIdd

D. Urd-feliles 3aes gRAT # IRacH

el Ha=T g
. ATUIB 2. BauicC
3. AGUrC 4., BAUTD

Mossbauer spectrum of complex [Fe(l,10-
phenanthroline),(NCS),] shows two lines at
300 K, four lines at 186 K, and again two lines
at 77 K. This can be attributed to

A. change in the coordination mode of NCS

B. change in the spin-state of iron

C. cis-trans isomerisation

D. change in metal-ligand bond distances

The correct statements are

. Aand B 2!
3. Aand € 4.

B and C
Band D

(RsGe), ThIT 3N9€eHA # SR TWaeA i
dTell Ush Hdd &l gl ESR Beaal & PGe (1=
MF hd T T HE a8 &

T 2. GH ®BA

4. T ST

(R3Ge), on photolysis gives a radical which
shows ESR spectrum. The ESR signals
carrying the signature of “Ge (I = 9/2) are in
terms of

l. Nine lines
3. Two lines

2. Ten lines
4. One line

SchH TAFIATATY 7 gegaa 3ier [IrCI)’
dlel GegAT WX m/z = 226, 228. FAT 230
W gAEr g1 3 e P, ¢l gur Yol #y
TIHIdF SEeAAT FAA: 37%, 63%, 76%, TUT
24% QY A5 @Y A FegAE Raxt v Jear

SesaAg agd

1. 49.5:100: 26.6
2. 100:49.5: 26.6
3. 26.6:100:49.5

4. 26.6:49.5: 100

19

70.

71.

71.

72.

1Z,

73.

o

Mass fragment of [IrCl]" in mass spectrometry

shows three mass peaks at m/z = 226, 228, and
230. Given that natural abundances of '"'Ir.
"Ir, Cl, and *'Cl are 37%, 63%. 76%. and
24% respectively, the intensities of the mass
peaks are in the order

1. 49.5:100; 26.6

2. 100:49.5:26.6
3. 26.6:100:49.5
4. 26.6:49.5: 100

2.2,6.6-N.P.CL,(NMe.)y & 397 *'PUHY NMR
FaeH H &3l & o amfag &

. er Bas

2. 2l afd®

3. UH gfde dur ts RBas

4. UH Idsh dUT U gfdes

The "P{'H} NMR spectrum of 2.2.6.6-
N4P;Cli(NMe,), is expected to show

[. two triplets

2. two doublets

3. one doublet and one triplet

4. one quartet and one doublet

[Bells]” A 3Taaxt 3nfoas seraf gar sarar

Solhelall T FEAT § S
. 73uri4 2. 6TUT12
3. 1812 4. 113UT 14

The number of bonding molecular orbitals and
the number of available skeletal electrons in
[BsHs]*", respectively, are

1. 7and 14 2
3. 18and 12 . 4,

6 and 12
|1 and 14

gqifle N,F, & 2 gAEaT & PeRRa §

§ "ol faswew gfaw

l. aldl §AEIat # o, dd & ar &

2 Mmﬁﬂhﬂﬂmgl

3. UH §AGIT H o), dd Ul g8 & o, dd
gIar gl

4. ﬁhﬁﬂ'mﬁ’ﬂﬁmgl

The compound N,F, has two isomers. Choose
the correct option from the following:

I. both isomers possess o, plane

2. both isomers possess o}, plane

3. one isomer has a o}, plane while the other
has a o, plane

4. none of them have a o, plane



74. T I & AT B FEt

74.

79,

¥ fagr ST
A. SAH TIHIT 30% BET 37999 g g
B. & Cd(I), Hg(1l) TAT Zn(ll) 3 7 urd

HEAT T SR S @ aiaar 2 P

C. ¥ Soacld TUETaer JfAfFamt &
afFAfaa gia g

D. & 74T IR & W ¢l

el HYUA g

. A,BaarcC 2. ALBAATD

3. A.CTUTD 4, BIUTC

Consider the following statements for
metallothioneins:

A. they contain about 30% cysteine residues

B. they prefer to bind soft metal 10ns such as
Cd(1D), Hg(11) and Zn(1T)

C. they are involved in electron transfer
reactions

D. they are low molecular weight proteins

Correct statements are

1. A,BandC

3. A,CandD

2. A.BandD
4. BandC

SHFH FERRE g SHEE SRE™A AT

& fov Aeafef@a syt w faar fifav:

A T IRs RFmt & 0, dRaga &
giFaferd giar gl

B. 7% Afhd Tl A & U 3T AR
gld ol

C. WfFT Vel & UId doa VAW o
AN F AF-9Y gl ¢

D. A% HEeY day S gUIar Tk O, 9ia

afsa e gidr gl
TRl FUA g
. ALBARTD 2. A, CdUrp
3. B,CawD 4, ATATC

Consider the following statements for deoxy-

hemerythrin and deoxy-hemocyanin:

A. they are involved in O, transport in
biological systems

B. they contain two metal ions in their active
site

C. active site metal centres are bridged by
amino acid residues

D. they prefer to bind only one O, per active
Site

76.

76.

17.

ThiL

78.

The correct statements are
. A,Band D
o B CantdiD

2. A, CandD
4. AandC

FTHART HEA! () [CeFl™, (b) [Cr(ox)s]”

dAT  (c) [Crien);)" & v PFai@a Fyat

W faar Hifaw

A. 8% d—d HHFHATT FHU:
aAuT 21800 cm™ OX B

B, Selch hdol-1&9el ga-qcﬁﬂ 31TE£UT AT &l

C. 38 ¥ 2 & Y& FHEGIET §

D. ¥ g3y TF-¢er RAEger g £

14900, 17500.

el FUT &
L A B.AArC 2. A.C.@urD
3. B.C.,auarD 4. BUTD

Consider the following statements for

* octahedral complexes, (a) [CrFs]’ ", (b)

[Cr(ox)s]” and (c) [Cr(en)s]™":

A. their d—d transitions are at 14900, 17500,
and 21800 cm ™, respectively

B. their spin-only magnetic moments are same

C. two of them have optical isomers

D. all of them show Jahn-Teller distortion

L.

3.

The correct statements are
A, B,and C
B, C,and D

2. A,C,and D
4. Band D

NaBH, &T [(n-Cp)Fe(n®-CeHe)| & HFelaT 3|

l. [(n>-Cp)Fe(H),]

2. [(n*-Cp)Fe(H)(1n°-CeHy)]
3. [(’-Cp)Fe(n®-Cylle)]

4. [(n-Cp)Fe(n’-CeHy)]

Addition of NaBH, to [(n’-Cp)Fe(n -CsHy)]’
will give

I, [(n’-Cp)Fe(H),]"

2. [(0-Cp)Fe(H)(n"-CeHe)]

3. [(’-Cp)Fe(n®-CeHe)]

4. [(7’-Cp)Fe(n’-CsHy)l

2l Sdgcee AR afFAafag g &
[Fe(S:CNEL);] & AW p 1T & Jry gi@fdd
g Bl 9 EEE g

I & B9e °T,, a7 3=7 f89a °A,.

2. g o9 'A,, TUT 3T RUA Ty,

3. 7o f8us °E, U I=a fBue A,

4. g e °T,, aUr 3=9 894 Ty,
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78. The pq of [Fe(S,CNEt,);] changes with CH3 CH;
temperature with the involvement of two 3 PhSP\Ir/’ ' 2 Ph?*P\Ir/" i
electronic states. The states are N LI

OC Ph,P
. low s]:un “TZE and hlgh-spln AI o Cl EED : &
2. low spin 'A,, and high- spm o
2
3. low spin "E; and high-spin Als 80. Identify the product in the reaction between
4. low spin Tg_g and high-spin T,
| F’th’\ /CO
dlel &TAT &1 Al HI A HiAT / <

PPh3 and CH;I going at room

Hpel (T 1) ot 3ERITYO] temperature via Sy” mechanism
(FTAH 2) 3T (Ao
CHs CHj
nm)(hTelH 3) 1, PhsP | cO 2. PhP |
A, [Ni(H,0)](NO3), . ST X. 675 Cl/lr\ C|/Ir\
. PPh PPh
B. Ni(NH)J(NOY: | 1. zar | Y- 565 | 2 Col -
C. [Ni(Eﬂ)j](NOj;)z IH ‘a'a'ﬁ:ﬁ' Z 615 CHg CH3
3. Phap\'r A 4. PhaF‘\Ir _CO
Hel 3cal gl OC/ \“|:a'|:=h:3 F’haF*/ \CI
I. A-II-X; B-I-Z; C-11I-Y Cl I
2. A-I-X; B-II-Y; C-lIII-Z
3. A-lI-Y; B-I-Z; C-11-X
4. A-I-X; B-lI-Z; C-111-Y :
81. Fifaf@a AR 7 A7 309 HEd
79. Match the items in the three columns. 3cq1E A TUTB £
. PhyP
Complex Color Absorption CBr, i. n-BuLi (2 equiv.)
(column 1) (column 2) | max (A S~ CHO Zn . THF,-78°C
nm) (column . ii. CO,
3) i, H;0*
A. [Ni(H;0)s](NOs), |I. Blue | X. 675
B. [Ni(NH3)s](NO;), |II. Green Y. 565 Br CO,H
C. [Ni(en);J(NO;), |11l Violet Z.615 LR AR T AT
The correct answer is 2. A= g AN B= ooy COH
1. A-lI-X; B-I-Z; C-1l1I-Y
2. A-I-X: B-II-Y: C-1I11-Z 3. Ph X Ph/\/‘ﬁ
7 A= B = .
3. A-llI-Y; B-I-Z; C-1I-X Nﬁl’ﬁ CO;H
4. A-1-X; B-1I-Z: C-1II-Y
e ) R TPHES e ! 8= PhWEDEH
80. Br CO,H
F’th’\ /CO | '
/Ir\ 81. The major products A and B formed in the
Cl PPh; JUT CHJ & Fem FAY following reaction sequence are
& a9 W S frarfafe & @9 ardhr af@fean Ph,P il |
CBr I. n-BuLi (2 equiv.
F AET ; 7.0
&I 3c9Te &l gfganav] e EHD e BV L E T | o
ii. CO,
iii. HyO*
PhaP T 2CO 2 T
3 3 . PhgP |
>lf< >lf< R A2 F'h/\/""\‘rﬂr e /\%GGEH
Cl PPhj, Cl PPh, Br Ph
l CO
2., A= prra B B= oS COH

S/08/RSC/17-1 AH—3A



N sy

CO,H

B= PhWCG?H

CO,H

82 Tarfaf@a 3Wfear &7 # 39 #egadi

A dYUT 3c91C B &l

e
<
HS N
=
COsH -
- DCC, DMAP
H CgHg. reflux
O
l. % =
= : S
H N
a
O
2. r —
- = S—\
H NE'/
©0
O
3. 3 —
— -: ﬂ'_
G /
S

I"I-ELI;;EI"'ID

A AIBN -

CgHg, reflux

82. The intermediate A and product B formed in
the following reaction sequence are

Q
Q
HS. _N
L
CO,H -
- DCC, DMAP
H CgHg. reflux
O
A el
%%
0O
2. —
A= = S—\® /
H N
%
O
3. —
A= - 0-N
G //
S
0
4. —
AS : O-N
G /
S

n-Bu,;SnD

A ABN _ g

CgHg, refiux

O 2. CH;N, CH,Cl,
Et,O
MEOEC. MEOEC \\_
1 o /
A= k‘>ﬁ B=
N 0 N
O \ [
MeO,C MEGEG
B e N
N O N
O \ 'r
MeQ,C, /| _
H
3 e -, /_}7 - H
MEGEC N O N
O A |
MeO,C
A /—’>7 a1 H‘
© |

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

0 2. CHyN, CH,Cl,
Et,O
1 MEQEC / M‘EDEC \
A= — B=
N 0>y
O \ |
2 MEGEC / MEO?C
A= —— B=
N 0O N
O \ 1
3 MEGEC,#L
(g o -
T A &
MeO,C N O™ N
O \ |
A= — B=
MeO,C N Oy
O \ |

adiat*liel~dad L BN .U Y I | =.
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0
! 22 I-Bua)k¢\,cuwo s 7\
CO,M
I HO g i
O O o
5. A= MM B TR
0
0O O
o S Mw\k(\—'cnﬂ- e Huﬁ“m o
0
O O 0 0
4 A= KBuO B= O |
Br
Oh CO;Me CO,Me

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

86.

O

{, NaH /LL

O O 0°C F4C OH

(-BuO CO,Me CH,Cl,
i Br/\n/'\/ 2

THF. RT
O
O D o
S 'E"C’k[;i\l 2 ‘&—5\/‘
A CO,Me  \
I HoO g CO,Me
0 O &
-8u0 -BuO
A= B=
2. kﬁ::\'w‘“ jbcﬂ%
& )
0o O

3. A= I&JGJ\)KH/\/EM B= HGFEWMQ\/\COJH
0
0 O 0 0
|
4. oo 2
85. farafaf@a 3 &1 7=y 309 §

1. NaH, CS,, Mel

-

2. n-dodecane
heat

. H 2. .
:

3. H 4, H
g H
85. The major product formed in the following
reaction is

86.

1. NaH, CS,, Mel

e

2. n-dodecane
heat

fArafaf@a I@Rfear & wrdr &3 & v

HAFART FT Ha TINT B
CHO HC‘?
OH o

l.a. POCl;. pyridine; b. AgOAc; c. LiAlH;
2.a. NaBHg: b. Ph;P, DEAD, PhCO,H
3.a. PhyP, DEAD, PhCO,H; b, LiAlIH,
4.a. PCC: b. L.-selectride

The correct combination of reagents to effect
the following reaction is

CHO HO}
OH HH

1.a. POCl;, pyridine; b. AgOAc; c. Li1AlIH,
2.a. NaBH;; b. Ph;P, DEAD, PhCO,H

3.a. Ph;P, DEAD, PhCO-H; b. Li1AIH,
4.a. PCC; b. L-selectride

ﬁmﬁﬁﬁmwﬁmw
IqTE A JUT BEI

CO,Et
S . Oy
AICI, ii. NaBH,
@ 5 . A ol 8
CH,Cl,, 0 °C iii. H;0*



_,,..OH
Ph . :
s e b Ph
H H
CO,Et
O @)
i~ ’Ph r’ﬁ"- Ph
2 q: 5. HO Hl%}i
:,OH
Ph Ph
3 A= / B = ‘
H 'H
CO,Et
0 Q
OM Ph
4. »
A= CO,Et RE S
Ph 0o "0

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

Ph/%,fCOEEt g
i, Na H
@ Ay ot ) bl X
CH,Cl,, 0 °C il. HaD*
!,.OH
Ph : o
} o RS B=
2 H
CO,Et
Oy L
H P_h (r,_' ph
- R q;( a= MO ] L
H CO,Et 0 0
_-OH
Ph : .
H H
0,Et
| q” -0
?H Ph
4. A= CO,Et B= (ll
| Ph 0”0
88. F=faf@a o & g Fi7 F Qv
HIEHHAS THEI A TUTBF e HA9T 8
H OH
" by a
OH H
OH H
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89.

89.

1. A = cat. 0sO,, NMO; B = i. 1,, PhCO,Ag, ii.
aq. NaOH

2. A = alkaline KMnOg; B = i. I,, PhCO,Ag,
H,0, ii. ag. NaOH

3. A =1, PhCO;Ag, ii. ag. NaOH; B = cat.
0s0,, TMEDA, NMO

4. A = 1. m-CPBA, ii. ag. NaOH; B = alkaline
KMnQO,

The correct combination of reagents A and B to
effect following transformations are

¢ A

= cat. Os0,, NMO; B = i. I, PhCO,Ag,

ii aq. NaOH

2. A = alkaline KMnO,; B = i. 5, PhCO,Ag,
H;O, il. aq. NaOH

3. A =1,, PhCO,Ag, ii. aq. NaOH; B = cat.
0504, TMEDA, NMO

4. A =i.m-CPBA, ii. aq. NaOH; B = alkaline
KMnO,

ffaf@a afffew w78 # 30w A&7
3 A 94T BE

(i-PrO)4Ti
L-(+)-DET {-BuSH
0 t-BuOOH NaOH
NS W\OH = A e
CH,Cl,, -20 °C
Mol. Sieves 4 A
| oH
' O :
A= SO A A~p BT “Vﬂ\/Y\GH
-BuS
2 OH
' o)
A= O \/ﬂ/\DH B= “""O\/l\_/\OH
t-BuS
3 o
110' O :
A= WO\MOH B o \/\I/\SBu-t

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

(i-PrO),Ti
L-(+}-DET t-BuSH
Dioasiy tBUOOH Mo
NN NoH b2
CH,Cly, -20°C

Mol. Sieves 4 A



1 D OH

A= MEWOH 8= EVU OH

t-BuS
2 OH
£ O S
A= \V’GN\GH B= wo\/]\i/\DH
t-BuS

3 o

90.%?:@1@?3%@#%3,@
3cqTe A I92T BEl

OMe
gl

DDaQ
(1 equiv.)

Phi(OAc),
MeOH

I

0
OH
OMe
OH 2
OMe
®
OH
OMe o
4. & D\/@ B =
OAc

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

LA

OMe DDQ

1 equiv.
(1eq J__A

Q

Phi(OAGc),
MeOH

i
OMe
T
OMe

O

0
" o

F—
=
n
O
I

B=
B =
B =
OMe
D\./@( B=

L e °“ 0
I f-"
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91. (S)-(+)-2-sq¢aier &1 faRrse yaor g [alp,
10° mL/g dm §1 (R)- YT (S)-2-sTeAlal H a<
UF AHUT & FAHA T HEelfhd YauT HOIA
(Oeps) —0.45° E1 TG A &1 9T FFa15 0.6 dm
AT 2-eYeaAlel 1 [l 0.15 g/mL & A FHeA
H (R)TT (5) Wfeeszt $ir afaeart g
I. (R)=25%,(S)=175%

2. (R)=40%, (S) = 60%
3. (R)=60%, (S)=40%
4. (R)=175%, (S) =25%

91. The specific rotation [a]p for (S)-(+)-2-butanol
is 10° mL/g dm. The observed optical rotation
(aops) Of a sample composed of a mixture of
(R)- and (S)-2-butanol is —0.45°. If the cell
path length is 0.6 dm and the concentration of
2-butanol in the sample is 0.15 g/mL, the
percentages of (R) and (S) enantiomers in the
sample are
1. (R)=25%,(S)="75%

2. (R)=40%, (S) = 60%
3. (R)=60%, (S) =40%
4, (R)=75%, (S)=25%
92. famfaf@a sAfkar &1 7&7 370 §
1. i. Mg, ii. CO,, iii. H3O"
LE?¢ 2. (COCI),
7
3. EtsN
CHEBF
Cl
1. 2.
Lb" &o
O
@
Cl
3 4,
/ O
O
@
92. The major product formed in the following

reaction is

b

CHzBr

1. i. Mg, ii. CO,, iii. H30"
2. (COCI),

3, EtsN
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(L= ligand)

ad
e
O
O
O
S
§
>
1
I %I
v 1)
Il

O 94. The intermediate A and the major product B
formed in the following reaction is

Pd{GAC }g

: Ph4P
- CHO 5 | -  [A] B
OHL Ag,CO5

1}4 p-TSA ] N L. H -

CEHE' reflux N.-* I = 1 : BE

1. Ffaer #fAfRar @ IafAd Fose CanT

4
2. AferRr FATHAT @ IePEIAT UF-HIT ZgRT 2. g ot
3. U3 Uesia AR & IaAa Feleid A’-'m B=—<:l©
H

CEIRY
4, ﬂaﬂﬁﬂyﬁmﬁsﬂ#ﬁaﬁam X  PdLy

93. Following reaction involves

4 ¥ PdL,,
~_-CHO e B = m
ot
H"N p-TSA _
| CeHe. reflux (L= ligand)
1. Claisen followed by Mannich reaction
2. aza-Cope followed by Mannich reaction 95. FTAf@d HMRRAT & Icueet HET 379E -q
3. Claisen followed by aza-aldol reaction
. -Cope followed by aza-aldol reaction
4. aza-Cope followed by a 0 j}\/ . Bu,BOTY
EtaN
04, Pr=faf@a @ & 39 Atgadl A I\ 2 =
i, PhCHO
U AET 3c9E B iii. LIOH, H,0,
H,O

Pd (OAC}Z

I
PhsP
| ——¢ N 5 O OH O OH
HO” Y “Ph
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95. The major product formed in the following OTBDMS

)
=y
l ¥ -
O MeOOC"!

O : N
. BUzBGTf
i, PhCHO 0 OTBDMS
ii. LIOH, H,0, 8
H,0

MeQOC"

N
O OH O OH
- 2. - )
HO Ph Ph
= i O OTBDMS
O OH O OH Me 2
: By e SMEPLE ;
HOJY\PI'I HO™ ¢ TPh - DicooMe
Ph)
96. fAfT@a HAFAT # 3e9ea BT 3T ¢ o S e
=
COOMe
W/ i Wi 4‘ 'y
b'i ; MEJW OTBDMS Ehanall N~ /COOMe
Ph (sealed tube) )
Ph
O OTBDMS
x: Me‘ﬁ—f 97 eatat@a diffe &7 gaiae &
MeOOC" ™ HEIOT B
Ph) HO
2. O OTBDMS
i
“ OH
MEOOC\ N
Ph)
OH
O OTBDMS 0
- = OH
N T1COOMe OH HO
% : M
& OTBDMS
i ME‘S'_{J OH OH
N .”CDOME 3-
Ph) ¥ ’
96. The major product formed in the following
reaction is 4 HO SRl OH
/
H ?6
COOM
7 : O 175 °C H

\ RO s s -
'\ Me 2 OTBDMS

toluene
P (sealed tube)
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97. The most stable conformation for the following O
compound is l Br\/\)J\OEt
HO O

0
OH 3 Br/\/\)I\OME
Br O
] OH g i
OH
OH HO 99. DT @I ZnCl, # MeOH H HATRAT =
| (A 372ET B) ¥l 3H 3c9Tg &1 HEAT AT SHH

RRar & AT 3caEer™r aag diedsia g

VAT C-0 HE=Y & ALY 3feyd  H1ogs
3. W Hifeed IAARAT &, FAA:
H H

HO
OO one MR
HON OH HO ; HO

4 A HO OMe
Hf \% A a

H
1. AdYUTn— oc*
w A
08. fnwiafaa yewoE Waga st & Pekdgal
. 3. Bddr *
3R W A A T GEer o
[R: 1736 cm™ 4. Bd¥dTn—o
'H NMR: & 3.59 (s, 3H), 3.32 (t, 2H), 2.25 (t, 2H),
1.85-1.75 (m, 2H), 1.73-1.62 (m, 2H) 99. The major product formed in the reaction of D-
“C NMR: § 174.0, 51.0, 32.9, 32.8, 31.0, 23.0 glucose with ZnCl, in MeOH is a methyl
glucopyranoside (A or B). The structure of this
@) product and the molecular orbital interaction
. Br present between ring-oxygen and the anomeric
\/\/LkOEt C-O bond responsible for its stability,
O respectively, are

% B"\/\/\O/k

HO
7 HHO&/ “Oﬁ
OMe HO
5 .
Br/\/ \/U\OME HO P HGOME
Br O A B

4. \/]\/lLOMe

. Aandn — o*
' 2. Aandn—>o
98. The correct structure of the compound based on
: o : 3. Band n - o%
the following characteristic spectral data is
4, Bandn—> o

[R: 1736 cm™

'"H NMR: & 3.59 (s, 3H), 3.32 (t, 2H), 2.25 (t,
2H), 1.85-1.75 (m, 2H), 1.73-1.62 (m, 2H)

“C NMR: 8 174.0, 51.0, 32.9, 32.8, 31.0, 23.0



100.

100.

101.

101.

~FdE I & R fefafRe & ¥ e
HUA 7

l. DNA#A Zf@e 39feua gar g

2. RNA# QA 39fya gar g

3. RNA & BIERIRIEFIOT 2° a4r 5' VAT W

glcr g1
4. A-T &R FIH H WAID: i gEaere
ey e & £

Among the following correct statement for

nucleic acids is

1. Uracil is present in DNA

2. Uracil is present in RNA

3. Phosphorylation in RNA is at 2> and 5’
positions

4. Normally three hydrogen bonds stabilize
A-T base pair

AT AT IRE W 0, F FHAT Hfereiwor
HRA FT 90K ¥ =ufar B

2{]0 e
I,
S 100 +
-
——t——+
0 200 400
P/torr

25 torr 1 X URFT & FaT 10% ¥IT &Y
0, & 3fOHd g g1 Jferiwor Far @ewor
ﬂ?ﬂmﬂﬁﬁqﬁ(r{}rr"ﬁ) g

AT 8, a8 &
15 0.003 2. 0.004
3. 0.006 4. 0.015

The figure below depicts an adsorption
isotherm of O, on charcoal at 90 K.

ol

vicm? /g)

0 200 400
P/torr
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102.

102.

103.

103.

104.

At a pressure 25 torr, only 10% of charcoal
sites are occupied by O,. Therefore, the ratio of
adsorption to desorption rate constants (in

torr™) is close to
1. 0.003 5 4

3. 0.006 4,

0.004
0.015

Tefaad Faw ww W ug § e
HYRUT 419 AT &9 & IHeeed I1d gl
NATATH & 0°C 9T "Teled 10.00 g/em’ AT
AT 7l NAfAIH Hr AT s g9 geh
A AT f& def@Aas & vF gwEng f

Hefd =2.7x107%2g )

5 25174
3, 154

2. 194
4. 234

Polonium is the only metal known to exist in a
simple cubic lattice form. The density of
polonium at 0°C is measured to be 10.00 g/cm’.
The atomic radius of polonium would then be
(assume the mass of a polonium atom = 2,7 x

10742 g)
114 2. 194
3. 154 A 2.2 A

s fRftma K [(Rse aw=ar
0.176 Q 'em™t ¥ afg e FBUTF 0.255 cm”

g, ar 3§ Aeas &7 gresar () &
1. 1.449 2. 0.690
3. 0.045 4. 0.431

The specific conductance of a solution is
0.176 0 'cm™2, If the cell constant is 0.255

cm’, the conductance (2~1) of that solution is
1. 1.449 2. 0.690
3. 0.045 4. 0431

HI &7 YFnRRAAa@e 3ggea @r rafafer

ZaRT g gl

HI+hv (I ) - — H+1
k

H + HI : > H2+I
ky

I[+1+M L, +M

EIERISA  (H) auT 3T () WAVRT &

AT AT FT HI GUFHIOT 7 eT B
LA s2 2 IS

3 N3, 4. 12
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104. Photochemical decomposition of HI takes place 106. Arrhenius equations for two chemical reactions
with the following mechanism are: ky = Ale"Eu'RT N AZE-EE/RT_ If
HI+hv (I ) —— H+I E{ > E,, then at a given temperature 7,
K A
k, k ﬁ & A,
2. kag 2
kz k4 Ay
I+1+M L+M
) : . . 3. klkz .--\"'h AIAZ
Considering hydrogen (H) and 1odine (I) atoms
as intermediates, the rate of removal of HI is 4. kyitky> A+ Ay
| 8 2490
. 45512 107. §AF A9 (7) W aEdides IF S wEIacs
s 3 AW F gF (P) & FHH Bl § Had
105. U& UeoTsH ARG fAfear & S9 (@dfas g & fAv 7, 999 99 §)
P3d ,T<T,Bdl &
k, L k,
E+S — ES » E+P PG, T<T, 81T &
-1

k, =342 x 10*s~! &l IE [E];=1x%x1077

l.
2.
3. PITA.T>T, 20T &
4,
mol dm™ B d HABHfaE-Aecs fdhr @r

PHET-T}TE'@IHT?

IGAT FT A I & GRAOT qAT T 107. The fugacity of a real gas is less than the
HaT HEAT &1 pressure (P) of an ideal gas at the same
| 342 % 102 mol dm=3s~1: 3.42 x 10*s~! temperature (7) only when (7} is the Boyle
9 3.42 % 10° mol dm~3s~!: 3.42 x 10*s™! temperature of the real gas)

3. 342 % 10*moldm™3s~1: 3.42 x 10%s! 1. high P, T<T,

4. 3.42 % 10* moldm™3s~1; 3.42 x10%s™! 2. lowP, T<T,

3. highP,T}Th
4. low P, T> 1y

105. In an enzyme-catalysed reaction

k k
E+S = k" > g§ —2
1

' 108, J¥™FFAT H,0(g) = Hy(g) +-0 F faw
k, = 3.42 x 10*s71. If [E] =1 X 1072 mol e () = Ha(g) +30:(8)
dm>, the magnitude of maximum velocity and gy s K, g #E o (o K 1) a4

turn over number using Michaelis-Menten Fol G P W FEywwR A &I 8§, 98 ¢
kinetics are l. K,ca®P
. 3.42%102moldm™3s~1; 3.42 x 10*s™*

7 342 % 10 moldm™3s~1: 3.42 x 10*s™?
3 3.42 x 10* mol dm=3s~1: 3.42 x 106s~1 3, K at e
4, 3.42x10*moldm™3s7"; 342 x10*s™ K, oc aP?

r BE+P

3. Kyxa/2p*?

o

106. 21 Taafas WMt F [T aﬁﬁw 108. For the reaction H,0(g) = H,(g) +%02(g),

giEor & k= A EV/ET  k, = Ao Ea/RT the equilibrium constant K, depends on the

afr E.SE & s Ruaw 7w degree of dissociation a (o<« 1) and total
Ky ; A e pressure P as

Ll e . Kyoca?P

2 ::—f'( i—:' 74 Kpcx;'a3f2P1f2

3. kiky > AA; . 3. Keeatl?p3i

4* k1+k2> A1+ Az 4 prapz



109.

109.

110.

110.

111.

111.

112.

5) FSAT, TH 3R ST 100 K 9T & & gEY
300 K& SR A HIHEROT &a & faw s
o @l fSaa =AqH F T ERIFHAr

BT g, a8 ©
& 5] 7 N {1 18
32 1573 4. 201J

The minimum work required by an engine to
transfer 5 J of heat from a reservoir at 100 K to
one at 300 K 1s

i a5d 2o 402

3o 5] 4. 201

gAfAfq dfeat & gfEafaa s=a amEr
Hel §aU @

S =55

2. a(xz)o(yz) = C,(x)
B SHECE

4, S¢ =S5,

The correct relation involving symmetry
operations

1. S2=5,
2. o(xz)a(yz) = Cy(x)
I =
4L S =1

= agnﬁa#ﬂ?r gl & dHA H H 3T
20,000 g mol™” ATIX Helad & § 3T Jooo 3791
10,000 g mol” HAIPR HEfd & &1 77+ & fow

wear da Ao’ "@efa (g mol™) (M,) B
1. 13,000 2. 14,000

3. 15,000 4. 16,000

A polydisperse polymer sample has ten
molecules of molar mass 20,000 g mol” and
fifteen molecules of molar mass 10,000
g mol'. The number-average molar mass
(g mol™) (M,,) of the sample is

I. 13,000 2. 14,000

3. 15,000 4. 16,000

' Ao W AR fifae Sad fi7 For o,
e AU 2e 3T & T F 380 ¥R 30
T FFd ¢ & FT 3T E=4e & S &
A, BaUr CwHA e - & wffame, e o
& T T REEAT Ao Fot ¥ d@9g

fufa & @wfRa s &, ar teerdt & @8

wH g

9L Gl Se s
TR A RS

112. Consider a system of three particles which can

occupy energy levels with energy 0, € and 2¢,
such that the total energy E = 4¢. Cases A, B

and C correspond to spin % fermions, spin 0

bosons, and classically distinguishable
particles, respectively. The correct ordering of
entropy is

L} WS> 85 =18

2. Sp>854> 8¢

3. Sp >85>18,

4. Spr 54> Sy

113. T& faeq @AF & AU 3907 ffeeror arofr

dd &1 Y § oW 7 ud 3@sary Ao
T ¥

S 3o,

=] WL o
s
V]
I
|

113. For a point group, an incomplete character

table is given below with one irreducible
representation missing

E 2C3 3{5‘,
A 1 1 l

Rl 2al=ialan

The Mulliken symbol and characters of the
missing representation are



1 A ErEn
: | (. e
4 | B o FRE
114. BCIEHUIQ?WWWW%%
& T g A @ TUr © AR & T
g & T F9¢ JUT A I9A-39a dole
F A 2Tar Bl FORF AT F HEIAT
SFqur 9T IR/ UH Afekaar gl
Dﬂ: E 2C3 15302 U-'h 253 35‘,
i Aot | A TR S JNL S o AN
e T S
U I -1 0 |2 -1 0 (E:Y) (xl_yl, XY)
4] v f
A, | 1 1 -1 |-] - | 1 7
E7|2| a4 (o2 [1 [0 |ReRY| (zy2)
Cle
BE
Cl/ \Cl@
1. AL IR Gfhd, & A Fihd
2. E':2¥, IR YT A AT
3. AL UHA T
4. AY: IR GfhT
114. Given below is a specific vibrational mode of

BCl; with @ and © denoting movements of
the respective atoms above and below the plane
of the molecule respectively. The irreducible
representation of the vibrational mode and its
IR / Raman activity are

Dy | E | 2C5 |3C; | oy |2S;] 30,

SR N0 U T LA | B+y5 7
Fea B Y R A T T P

E‘[2]| -1 |0 |2 |1 [0 |[(xy) |G&*-y,xy)
v TR S [ R X 1 T

A7 L (= S e e

g% 2] afle 20 1o [RgR))| Gz ye)
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115.

115.

116.

Ci¥

B®

P

Clg

1. A3%; neither IR nor Raman active
2. E':both IR and Raman active
3. Aj7; Raman active

4. AY; IR active

TR fr GUH Idfod HaEAr ((°Pyy)
fAeTae aeAr (2P5),) hr 3BT 400 cm
#HOF For W BUT Bl kT =420em™ W
SUH Jeclold AT H FI3AE IRATILHT
e fous PP &, a8 ©

1 1

1, 2.
1+e 2+e
| 1
4,
1+4e 1+2e

The first excited state (ZPl 12) of fluorine lies
at an energy of 400 cm ~' above the ground
state ( o ,2). The fraction of Fluorine atoms
in the first excited state at kzT = 420 cm ™" is

close to
1 s i
. — 2, —
1+e 2+e
1 1
1+4e 1+2e

Hi 3f0a% s &7 @Fad 3a n #
TWH T God, HRgFeld T4Ha R (i) o«
(HeAed) ar (i) O (QW’)EﬁfBﬂTGﬂﬁa-Tf?-Kﬁ
& (1ss, 1sp HY ¥ IS8 TABT a AT b
& 1s-3facer aioT T & 3R 1spe He' &
1s facd &1 T@T Fad al)

1. (i) Isy(r) ; (i1) 1s; (1)

2. (i) Isy(r) ; (ii) Is, (1)

3. (i) Is4(ry) Isp (r2) 5 (ii) 1Sy (r1) ISme(ra)

4, (i) Isy(r) +1sp (r) ; (11) Ispe (r)



116.

117.

117.

118.

The two limiting wavefunctions of the ground
state of H3 molecular ion, as the internuclear
separation R goes to (i) oo (infinity) and (ii) 0
(zero) are (ls,, s, are Is-orbital wave
functions of hydrogen atoms a and b in HJ,

and lsy. is the wave function of the 1s orbital
of He")

1. (1) 1s,(r) ; (11) 1sg (1)

2. (1) 1sp(r) ; (ii) 1s, (1)

3. (1) Isg(ry) Isy (r2) 5 (i) 18pe (1)) 1Spe(r2)
4, (1) 1s4(r) +1sp (r) 5 (ii) Isge (1)

U AUd grahT &Y a9 # Th JEd
WeTe &7 B9 EHAT 700 MHz 9T grar
gl gFEhIT 8T g9 & R @t N

AR HT HeJelle B (g(p) = 5.6 dA
o("*N) = 0.4)

. 700 MHz WX

2. 400 MHz WX

3. 200 MHz WY

4, 50 MHz 9Y

For a certain magnetic field strength, a free
proton spin transition occurs at 700 MHz.
Keeping the magnetic field strength constant
the "“N nucleus will resonate at

(g(p) = 5.6 and g('*N) = 0.4)
1. 700 MHz

2. 400 MHz

3. 200 MHz

4. 50 MHz

UF YA dur H9eTHd Te WARE Hor &
YUH FAAdclielsh HARYOT d73 &7 3ITadd 310
nm W YE BT &, Wex] 39 VHRIABIR
faeaa & gfadifea sTaaq w=R w=ea v
& Y 450 nm W YIIC BT g 36 FI&

RIoe w1 Faifts gufag #ror &
. 3cdiaid JgEar # dfvas =afadar &
T IR

2. 3cdlSld 3JaEAT A AT & EfAva maet A
gigl

3. Sedlold HEEAT H 0] dr Yaorar # FHAT|

4, ﬁﬁaﬂﬁgﬁﬁaﬂﬁ#uﬂg
He A foh T |
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118.

119.

119.

120.

120.

The first electronic absorption band maximum

of a polar and relatively rigid aromatic

molecule appears at 310 nm but its

fluorescence maximum in acetonitrile solution

appears with a large Stokes shift at 450 nm.

The most likely reason for the Stokes shift is

1. large change in molecular geometry in the
excited state

2. increase in dipole moment of the molecule
in the excited state

3. decrease in polarizability of the molecule
in the excited state

4. lowered interaction of the excited molecule
with polar solvent

gISSIold GAI] &I Ueh fAad HTger 3raea
& T IyEAENST BT T B

(6r —r2) exp(—r/3) g1 IS HIEAT &
gHIfad IOl HET &

. 5cos%8 — 3cosf

2. 3cos?6 -1

3. cos@
"l

The un-normalized radial wave function
of a certain hydrogen atom eigenstate is
(6r — %) exp(—1/3). A possible angular
part of the eigenstate is

1. 5cos*6 — 3cos8

2. 3cos’6 -1
3, cos@
2y

QeOT & foT T 9137 a9 G &

e = C1¢p; + C¢b,, TUT Taied gifeear Afgaw
Ha4q §, [ piHedv = 0,f p;Hp,dv = 2.5,

[ @sHPdv = 12.0 | [AFATH HaEAT &

fTunTerAs &9 § AuiRa Far g1
I, =052 2. =0.50

Y. 120 4. 12.52

Given a trial wave function Y, = C;¢d, +
C,$,, and the Hamiltonian matrix
elements, [ p1Hp,dv = 0, [ piHp,dv = 2.5,

| $3Hp,dv = 12.0, the variationally
determined ground state energy is

1. —=0.52 2. —0.50

300 12.50 4, 12.52



