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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Alomic Element Symbal Atomic Atomic
Number Weight Number Weight
Actinium Ac B9 (227) Mereury Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 14424
Antimony Sb 51 121.75 Neon Ne 10 20.183
Argon Ar 18 30,948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 5871
Astatine . At 85 (210) Nlobium Nb 41 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.0G07
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 20898 Oxypen 0} 8 15.99%94
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 14091
Cesium Cs 55 132.91 Promethium Pm 61l (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 16250 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 Se 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon S1 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 Te 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
_Holmiam Ho 67 16493  Terbium Tb 65 15892
Hydrogen H 1 1.0080 Thallium Tt 81 20437
Indium In 49 114.82 Thorium Th 90 232.04
lodine I 53 126,90 Thulium Tm 69 168.93
Iridium Ir 77 1922 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 v 23 50.94
Lead Ph 82 207,19 . Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium ¥h 70 173.04
Lutetium Lu 71 174.97 Yitrium ¥ 39 88.91
Magnesium Mg +12 24.312 Zine 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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EARIDIE G CATEGICD
EREMGE I LG 9.11 x 10~ 31kg
Tl faadis 6.63 X 1073*] sec
ST T IR 1.6 x 10~19¢
SecHA Aadis 1.38 x 10~23] /K
STl T 39T 3.0 X 10%m/sec

1.6 X 10719
1.67 % 10~2kg
6.67 X 107 Nm?kg 2

Reat fFaams 1.097 x 107m™*

TR §EAT 6.023 x 10?°mole™!

8.854 x 10~ 2Fm~—1!
477 %10~ "Hm™2

Ao T Baw 8.314/K *mole™
USEFUL FUNDAMAENTAL CONSTANTS
Mass of electron 9.11 % 1073kg
Planck’s constant 6.63 x 107%4] sec
Charge of electron 1.6 x 1079¢C
Boltzmann constant 1.38 x 10723 /K
Velocity of Light 3.0 X 10%m/sec
1.6 X 1079

1.67 x 10~27kg

6.67 x 10~ NmZ2kg3

Rydberg constant 1.097 x 10”m™*
Avogadro's number 6.022 x 10**mole~*
8.854 x 107**Fm™*

4w X 1077 Hm™"

Molar Gas constant 8.314/K ‘mole™?
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&7 FAF U QUi F AABA 3H AT F

FET & AT 3Tk 911 o1 AN FAT BT
1. 9 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?

g 2. 14

3. 16 4. 24

Teh o T & A &) RL-0-AY 7 gHed (TE)
T Y d TATE Y 47 INATHR AA B ST F 7T 1
1 af 7 qof v & Free s o e ge He @
3fer AT ©

da n et oy PR A

d T n aAT IR AT

d X TR 7T 9 1 o

d o TR o n 9 R et

SRR S

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

1. independent of both d and

2. dependent on both d and n

3. independent of d, but dependent on n

4. dependent on 4, but independent of n

FT FAPHRT A Fo Ao gl BT A 20 §
STTET ST 6T TS| @) FGIHRT & IHH A Fo
T HH T FOAT IHI, a; APIRI & ATH H FH H
FH 2] AGTeIAT Thal, SH AT ¢y HESRI o J10H
# 81 20 AoTordT sl | o ferae Aofear gws
ait?

l. a;+a;+az+-+az

2. a;+2a; +3az+ -+ 20ay,

3. 20(ay +ay+az+ -+ ax)

4. 20(ay + 2ay +3as + -+ 20ayq)

Some fishermen caught some fish. No one caught
more than 20 fish. ¢; 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 &, number of fishermen caught
exactly 20 fish among them. How many fish were
caught?
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I. ay+aztag+-+ay

ay + 2a; +3az ++++ 20a,
20(a; +a; + az + -+ azp)
20(a; + 2a, + 3az + -+ 20ay,)

i Ay i)

N* &Y 3t 1 ve Od HEAr € O 3 @
gmmmmmﬁmm%a’ragw'a:
TOET R ST & * N Y FeRTS TT T Heh g

By o

3. 8 4. 9

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

. 1 T
3.8 4 9
: aﬁp+é=1WQ+§=1mPQRw%?
101
2. 2
5.5
4, FTI AL TRIT ST HEHAT

pr+%= 1and Q + 3 = 1, then what is PQR?

1. =l
2N

3. =2

4. cannot be calculated

S5 37 @y 5§ Rl e arar & ar duee

FATR?
1. 1 2
3. 3 4, 4

What is the remainder when 3%° is divided by 5?
g, |1 25 2

3 4. 4

T 22 Fe F WA (AHUTG A HREFER 22 76
FYAT TUT 2 AT AqrEn) aUT 24 FE FT A ([
BT FA HR # Aoy B aar S g,
T AT # HRIHIR Ae 7 37T 3T §am?

1 1
1 = 2-5

1 1!
3 s & =



If 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?

IR

3

Rl (NI
A
I

TH 4m X 4m &7 B & 2m X 1m F Tse@ F
&1 AT g & et el im x 1m 3R &
Fle [T & @ €1 e ager & arg faar st
Th g & IR W W, e emed dr
HTEIHAT 87

1% 6

Zei T

3, 8

4. Tohell EVT |

A 4m x 4m floor needs to be covered by tiles of
size 2m X 1m. Two diagonally oppdsite corners
of size 1m x 1m should be left uncovered. How
many tiles are required to complete the job
without breaking the tiles or oyerlapping them?

1. 6

2. 7

3. 8

4. Impossible to cover

gfg 42 — 26, 71 — 78, 33 - 16,

a9 62 —

1. 68 2, 54
3, 38 4, 39
If42 - 26, 71 — 78, 33 - 16,
then 62 —

1. 68 2, 154

3. 38 4. 39
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10. U ZHFER USF W3 Ud UF 4l Rs 27 # 9gal

10.

11,

11

12.

12,

13.

TG I, TH HI4! T4 T 9 Rs 31 7 g8 TG

&1 TUT U&F U7 UG U WS Rs 29 & oY a5+

T a9 &, ST & e qof st 7 §1 FeE a

T FIF-HT AT Hel 67

1. A= 9w Fgam B

2, T prse el 7L B

3. St F Frh gew HEaN B

4. g@Eer o R suge R awet
Y -3 HeRi! T A

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?

The pen is the costliest of the three

The file is the costliest of the three

The notebook is the costliest of the three

The shopkeeper sold the different items  to
different customers at different rates.

e

g NET14 vg NET15 9i 37T &1 0t saEard §
TSE# 3o AT = 157229, @@ N + E + T &aar

grm?
. 15 2. 21
3. 25 4. 72

If NET14 & NET1S5 are five digit numbers such
that their sum = 157229, then N + E + T would

-be
1 15 Za 22
3. 25 4. 72

U SEATHIR ek 7 16 SUa HE 7 F1er A= 8

2 FIA F A0 FH Y FH e 1 SH Fer S
i. 9 sl Z)
3. 8 4. 5

A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts
required to do so?

| A 2 3

3. 8 4. 5

TH A & g (1 X 1 x1m3) @og g
o R waaeT fasier i fefr @ osa
BT, 20 x 20 x SHAN $r HfOHcw Recwelr afzai
HIEY ST TFAT B?



13.

14,

< ~
%“"Q_ﬁ \\‘
®
1. 200 2. 300
3. 400 4. 500

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
5 cm? that can be cut from this block avoiding
the fracture?

A ~
’&c?o S
&

1. 200 2. 300
3. 400 4. 500

80

70

60

% of marks scored in Pre-Ph.D. exam
-
[=1

40 70 90 100
% of mara?_\cosrgd in M.B!g, exam

q&-Ph.D. TET 3 10 faean i & graeis qur 3a%
ZART M. Sc. T 3 STerie! s 7% 3 Sfar 1am &

e F I Fla-ar Tag &2
1. e fareznfial & qd-Ph.D.9&T 7 M. Se.
SYETT ST BTN e 3 T &

2. @ faeamdt [S=Eie gd-Ph.D. Tlam &
50% 37 ST fahdr 3eglet M.Sc. TR &
A wicrerd 3% g FAE

3. o faeanfdalt o g&-Ph.D. & M.Sc. Tiiemsit &
AT WiaRd s 9§

4. g Rzt S M.Sc. 9T 7 waifas
37 3T T 3@ 8 9d-Ph.D. Tl 87t
A 36 3§

14,

15.

15.

=~ 09
{= =]

n o
Q o

w
(=]

Il
(=]

o of marks scored in Pre-Ph.D. exam
-
=}

[
(=]

40 50 pp 70 B0 90 100
% of marks scored in M. 5¢, exam

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 in Pre-
Ph.D. exam.

ey 2 Ao st # sin(A)cos(B) +
cos(A)sin(B) FT ATe HAT &7

—

L =Y 20
3.t a,

=1

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

A

=1
. =43 2 1
R 4.
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16.

16.

17.

18.

18.

U G AT o’ §| S HEE ST HAEH e
dard 3R 39 g & 3R TR T F37 WG A
SORY| HaH e aTel qe7 Y ST A THATS BT 87
e 2. 8

3. 'afz\/i 4, a/ﬁ

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?

L. a/mff 2.
3. u/z\/i 4,

e H WU s 5 AL A & afa § aaa]

e § & 8 e oy & e wgwan 1 Ak A 8
fora efer S a1fer 3 =eran § ot 5 PAee & & ggaar
g1 R 5 9 hrdver el oy §7
1. 2 2,
3. 2/3 fee. 4.

1/3 faaT.
1/2 fa.

Walking from my home at a speed of 5 km/h 1
am § minutes late in reaching my office. If I walk
at a speed of 8 km/h | reach § minutes late. How
far is my office from the house?
1. 2km 2,
3. 2/3km 4.

1/3 km
172 km

A, B 3 C ot et 3i &1 At 5018 o0 Ry

HeTHIR ST AT 8
A B C
+ A B &
+ A B C
C (@ C
A, B 3R C w1 HA A1 &

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, B and C
1. A=3,B=4,C=5
2. W=2,B=3,C=1

19.

19.

20.

20.
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3 A
4. A=
AL Y@ TX U SFah dUa el 98T f9eT 1% ¢
UF gE{T gaaeR GEY fAEr @ar$ geen wEr
e 15 A 3f0F §, veeh 9 § T IR W
ua ¥ aafFaat & oF g &d od A @
fAvereret hT e AT & FAT A 5P A T ET?
(FuEr v TR T 40,000 e, &1 aafaat
Hrefars | F2 AT FTTR)

1. &

2. 8

3. VA ST S Hehel |

4, 1.7 #eX oars S arel ediad gl

A tight fitting band is wrapped around the
Equator. Another circular band whose length is
15 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 it?
(Earth’s circumference is roughly 40,000 km.
The height of human beings is between 1 & 2 m)
[SSyes

2, No

3. Can not be determined

4. Only those with height less than 1,7 m

giw i & T §Hg K, LMN R P A L
el daT @ 3F A FEY I gl M, N ¥ 31
Wi K & forar 81 MR PEAR 30 & &
TP, K@ dar gl N 3R KA &6 & &
3R K, P & o% ¢ e deae A @ Slear
FaeIHEr &7

l. PMA dar g

2. N37 & §a9 BT ¢

3, NPasgaasrd

4, N K@sH AT ®

L is 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
is younger to P. Which of the following
inferences is certain?

1. Pistaller than M

2. N isthe youngest
3. NiseldertoP
4, Niselderto K



21.

21.

22.

22,

23.

23.

24.

HI'T \PART 'B'

UF AFAAEE WA F CFl FHFA & AT
oREfdd aur daelfhd  gEadhE  JTEOT
(BM. #) FAW 0 dur 35 § o35S

S B
1. Pm" 2. P
3. Eu" 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 ion is
L P

Pr“‘
3. Eu" Sm'

&1

At S HE A endw Bems dar 8, @ E
1. AsF; 2. PF;
3. BF; 4. Brf;

The compound that gives a basic solution in
HFis;

I. ASFs
3. BF;

2. PF;
4. BrF,

VSEPR f@&ld & HUR W [XeFs] ddT Brfs
F fow wiged srfaar § s
wgsﬁnmaﬁmmaﬁ-ﬁﬁﬁm

a3 ftfAdy i Ruaaarr it
Brasaanr gaftfEEes aw o f-MHRda
- Wiy §AAE

- b i e

Based on VSEPR theory, the predicted

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

2. square pyramidal and trigonal bipyramidal
3. trigonal bipyramidal and square pyramidal
4. square pyramidal and pentagonal planar

AFET & T AT SEEHE qUr SRS
Hror, Hafaaee Al =g &1 dwse &
93l &

1. & aR H99I g gl

2. AT R HTeHEReT 8T gl

3. 9P F gry sredeter gar § o ur
HoHRIRE HES & 91y HIET i gl

4. O9RRGH F @Y FIEIT JU FeFIRE
HES F FIY AT Fr

24,

25.

26.

26.

27.

27.
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Both potassium and sulfuric acid form

intercalation compounds with graphite. The

graphite layers are

reduced in both the cases

oxidized in both the cases

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

LI D

Jted-geftde Tur 3ifRd- gEeeET A
yeftg 0, Tl & AR THA T e
3-TTF{% (cm™ )8, HHL

1. ~850axT 1100
2. =750 850
3. =850 cUr 850
4

~1100 =T 850

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

I. ~850and 1100

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

CdS, HeS @21 Bil; TS §1 s FROT &

1. L — M 373 TAATAOT HHHOT

2. d—d ST HHHAT

3. M — L 3TEY TR0 HHHOT

4. 1 — M HTEY TATHATEI0T JUT d —d
TAFLAT HHAUT &l Il

CdS, HgS and Bil; are coloured due to

. L — M charge transfer transitions

2. d — d electronic transitions

3. M — L charge transfer transitions

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

frafof@a mt & @ & & # Hgd
=aFdra &Rt & faw o Ae e’ @2

I. 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. 10,20

3. 50,82 4. 82,130



28.

28.

29.

29.

30.

30.

TRECafART e & fav Feafa@a &

¥ F& FYAT 1 gfgmifao

A. SR TH AT HeWTA & TRA I
¢ o afadifta afy sufeea &, ar
O B AT

B. fRdsy & fnga & § TRATT 75
EiGis

C. sl waAE #r 3ufRufa # el v
EICI

3caT Bie
1. @hdd A 2. ATUTB
3. Adurc 4, Baumc

Identify the correct statement(s) for phospho-

rimetric measurement from the following;

A. Tt is done after a time delay when fluore-
scence, if present becemes negligible

B. Immobilization of analyte increases
phosphorescence

C. Phosphorescence decreases in the
presence of heavy atoms

Answer(s) is/are

1. A only

3. AandC

2. Aand B
4, BandC

T & ¥ wagosia THE &
gfaw

(A) [V(CO)), (B) [Cu(n>-CHs)(CO) (C)
[Co(CO)T, (D) [IrCI(CO)(PPhy),]

2. Bauic

4., ATUD
Choose the isoelectronic pair among the
following:

(A) [V(CO)], (B) [Cu(n’-CsH5)(CO)], (C)
[Co(CO)T", (D) [IrCI(CO)(PPhs),]

l. ATRTB
3, CawD

1. AandB 2. BandC
3. CandD 4, AandD
CH," ¥ IsHieliae setnfcas afer &
1. [Fe(CO)s] 2. [Mn(CO)]
3. [CHCO)s] 4. [Ni(CO)]

An organometallic fragment that is isolobal
to CH;' is

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

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

10

31.

31.

32.

32.
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e 8F B Y 0, % ey ¥ sa fer
HAGRGT Tl Jeaw § X oy 3c0e
FHfaw 37U &

1. feAfRs

2. [0y —Fe(I)-SRTIERE-1X]

3. EHBO,)

4. RIS SIEITARE-1X UATge Heid

In vitro reaction of an excess of O, with free

heme B in aqueous medium the end product

is

1. hematin

2. [0, —Fe(II)-protoporphyrin-IX]

3. heme B(O,)

4. oxoferrylprotoporphyrin-IX cation
radical

AT e arar WA are gfada]
fores W aR &if9w| J87 X J2r [Rewst
F 7A Frafafag seat F R &

_S)%x
S

X forres & A
NR, 1. FEUAFTERT
OR 11 SEHERE
o 1L J3=e
SR V. IR

o| 0| = >

HoAT FT gRaeat &= & B &
I1; B-1II; C-I; D-1V
[11; B-1[; C-1V; D-I
-I; B-II; C-I1I: D-1V
-IV; B-I1 C-II; D-11I

ar
. A
2. A
3. A
4. A

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

S
_)>~ X
S

X ligand name
NR, 1. dithiocarbonate
OR I1. dithiocarbamate
O II1. xanthate

SR IV. Thioxanthate

O|0(=(>




33,

33.

34,

34.

Correct match of entries given in two
columns is

1. A-II; B-1II; C-I; D-IV

2. A-IlL; B-II; C-1V; D-1

3, A-I; B-II; C-III; D-1V

4, A-IV; B-1C-lI; D-II

(@) Ni¥*, (b) V?' @1 (¢) CF** & oo Egat
¥ fov 5o RfFEeET $r acer gt &w w9
FT HFETOT HLA E, T ©

L. (@>()>()

2. (@<®)<()

3. @>(b)<(c)

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

-

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

L (@)>®)> ()

2. (@<b)<(

3. (a)>(b)<(e)

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

i@ 4l @ IUPACHA &
H

\

B

1, 9-8RY arsETEFEar [3.3.1] AN
2. 1- @RY SRS (3.3.1] AA

3. 9- @RY ArSARFA [3.3.0] A
4. 1- ERY AEEBEFA [3.3.0] IEHRA

The [UPAC name of the following
compound is
H
\
B
1. 9-borabicyclo[3.3.1]nonane
2. l-borabicyclo[3.3.1]nonane
3. 9-borabicyclo[3.3.0]octane
4. 1-borabicyclo[3.3.0]octane

11

35.

3s.

36.
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From | % WiHfas Il & Hiee N o

% S-wfRerse qaadt & F@er Harr i
FieH | Carcel ||
I\__.'le
Q (i) L-or=d
A
=~ YOH
Me/:\'Me
R O(Nj (ii) L-3foteiiet
ERE
N,
(iii) reTETS
ISR
(iv)SR=TE
QIERIERE
l. A:iv, B:i 2. A:iv, Biii
3. A:iii, B:i 4.  A:iii, B:ii

The correct match of natural products in
Column 1 with their biosynthetic precursors
in Column IT is

Column | Column 11
e
: (i) L-Lysine
A
Y OH
Me/\ Me

(ii) L-Ornithine

s
N
(iit) Farnesyl
pyrophosphate
(iv) Gerany!
pyrophosphate
1. Ajiv.B:i 2. A:iv, Biii
3. A:iii,Bri 4. A:ili, Brii

frafaf@a efelisr & pKa AT &1 Tl HF
g
1. PhNH;'< i-Pr,NH," < PhNH;"
Ph;NH," < PhNH," < i-Pr,;NH,"
i-Pr;NH," < PhyNH," < PhANH;"
PhNI,' < PhoNH," < i-Pr;NH,"

B



36.

37.

37

38.

12

The correct order of pKa values for the
following species is

| y PhNH; < i-PerH; < thNHzT

2, thNH3+ < thH; < i-P]':l’*IHz+

3. i-Pr;NH," < Ph,NH," < PhNH;"

4. PhNH3+< P]’lgNHg.l< i-PerH2+

ﬁfmﬁ!ﬁaﬁﬁﬁ%mﬁmgwm%

Oe hV, CC|4
reflux

Br Br. Br
Br
1. i i 240 i!!‘
Br Br

e .

Br Br

NBS (2 equiv)

s
-4

The major product formed in the following
reaction is

i

NBS (2 equiv)

hv, CCl,
reflux

Br Br

Br Br

=
)

DMSO0-ds "*C NMR &g & 539.7 ppm 9T
S U {eAT ST B, @F ¥
1. fEwe 2.
3. fFasde 4.

e
duce

38.

39.

39.

40.

40.

41.

s/j
O o = Oy
CN
S NC”™ "CN

prepp
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“C NMR spectrum of DMSO-d; gives a
signal at & 39.7 ppm as a
1. singlet 2. triplet
3. quintet 4, septet
fmfafaa st Saer v s g
Ci
e ="
b3
2. t-BUOK S
1. Ramberg-Backlund 31ffear
2. 23] RTATgE Rive
3. [33-TgeAETaNE Rue
4. Pummerer Yo fdearq

Following reaction is an example of

Qs @F

= s

1o sl

2. -BuOK

1. Ramberg-Backlund reaction
2. [2.3]-sigmatropic shift

3. [3,3]-sigmatropic shift

4. Pummerer rearrangement

HRT woRe F1 gRese qo
mefafeg o
(6]
I 2. CHiCN
HEC)LCI :
s
3, S(\J 4. CHyCH,NO,
Among the following, the synthetic equivalent
of acetyl anion is
0
. 2. CH,CN
: H;,CJLCI ACN
S
Ly Sr\J 4, CH;CH,NO,
fAerfaf@a sf@fear Saer samor ¢ o

N N
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13
|, [3+2) WrEeel Hehelat 43. z-ﬁmﬁa 7 gatE R | gl
2. [4+2] BISF Hebolel
3, [6+2] IEFAT Hpo HEH el S
4. [8+2)| G Heholed L. oS ng%[H
H
41. Following reaction is an example of <OH OR

D “i&”

3 4,

s - H

. s e heal f;) HH H H H
SRy . Sl

CN
NG CN
43. The most stable conformation of 2-fluoro-
1. [3+2] cycloaddition ethanol is
2. [4+2] cycloaddition
3. [6+2] cycloaddition HOH - OH G
4. [8+2] cycloaddition
1Y =, 2.
HH H H H
42, Frefat@a #EfE 3§ 309 78T 3096 © H
0 OH OH
H* /F@ H:q;(H
3 H 4,
H H H H
3 F
44, AR A TR FoRCHCE § WA
&2l TS GaRT HUAEy HTRRR # 39
qET 3918 §

0
Ph Ph
® Cl Et
& { Ph , EOSl__cookt
AT * Ph
0 Cl
Ph

/T)—COOEt CI>%/
4,
Ph Ph Ph

OH

42. The major product of the following reaction is COOEt

— 44,

The major product formed in the sodium
ethoxide mediated reaction  between
benzophenone and ethyl chloroacetate is

Ph Ph
@ : F‘h\);Lm : E;ﬁj\(cooa
' (o) Cl
' Ph
&

o
/P—COOEt cl T
Ph 4. >\\r
Bh Ph

OH

e
el
R



45.

45.

46.

46.

47.

47,

14

ﬁmﬁﬁﬂmﬁm:@mm% 48,

CO)
~
N
N/
3. X5
)
N 3

N
H
o
-
N
49,
The major product formed in the following
reaction is
m Li, liq. NH;
-
N
3
1, | = 2. |
N N
H
S
3. [ = 4. 5
N N
gpfaE 3c91g St BR0gs € AR OEH o,
B-3gT Hel §, a¢ PraRf@a A § ¥
. TRa ®
2. WIRTeATST ]
3. et
4. AR

Among the following, the natural product
that is a steroid and contains an o,f3-
unsaturated ketone is

l. estrone 2. prostaglandin
3. cortisone 4. morphine

< auw Ed;]'i I FT ABT T Bl
A BT 70 vt F & Sh-ar

l. cosx 2. kx

3 el 4. e—x?

Which of the functions below is a common
. . d d?

ot = 2
eigenfunction ofdx and —— operators!
l. cosx 2. kx

3 ek= 4, e—x?
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WG] HHAYT HeT 2ar &

. A - gHINE
2. FAAEARE - GEAAT
3. HASE - FHFIAA A
4. EAYT - gHEEY

A phase transition process is always
isothermal — isoentropic
isochoric — isothermal

isobaric —isochoric

isothermal — isobaric

LW —

wEen 3w (7@ 7 2 & gwme e
HeH e THE A6 & FiE

Pressure

Temperature

1. OB G HUNcAT &

2. OCH g YdAlcHF ¢

3. OBTUOCEE Ew &

4. & 7 0A & WY 0B, OCTAT OD HIf
U @y [GuEE g 8 gEa &

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

B c
D

e

2

g

a

Phase &
A
Temperature

1. OB has a negative slope
2. OC has a positive slope

3. Both OB and OC are linear
4, OB, OC and OD cannot all coexist,

given OA



50.

50.

51.

51.

52.

AR ffoe fr e By e 7 o A&7
WO FAAH EEW A (0, 8) HWT F
ALY ¥ FEH 40— @A £0+% & 7
e &1 wREar S av gefr , 9% §
(6 " @g ¥ e 3@ e A
AW & O AT S FHhT 1)

1. z.g

Mo Dy

3 4. &

Consider a particle in its ground state
confined to a one-dimensional box in the
interval (0, 8). The probability of finding it
between 4.0 -—g and 4.0 +§ is close to (4 is
sufficiently small so that the wavefunction
can be taken as a constant in this interval)

& &
I i 2. =
8
3. 3 4. 4

TEORANES 9T, v = 0 F 1 FFIA-H0 FIHRH

F R(0),R(1),P(1) T P(2) ozdl & T

HFATT @Y FH;: 2242, 2254, 2216 AAT 2203

em™ OT AT Bl W WY ¥ gH sy

eTer Hahel & & 3107

1. # Tg qUE @ gHIRE FE g ¢

2. ¥ gEAs 79 giar ol

3. & guiel-srafas seienfenar g g

4, F wgw e wifegd § wead
e &l

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

1. has rigid rotation and harmonic vibration

2. has anharmonic vibration

3. has rotational-vibrational interaction

4. isaffected by nuclear spin-statistics

ar AP A TUr B & AW FiEar & Aeg
Rogaf W AR S5 A § Rews &
gAw aRfEufad & g5 aea yg Ao A
WY FH & T9e BF Qo & @w ag
e S A oIETm HEE g gy TRy
FrFaar & &

52.

53.

53.

54.

54,
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I. A U5 Higar 3P T HAwadl @
IYRT HA gl

2. B# I5 Higal SHHT T Hlewcl B
IR F B

3. A# IS5 Higar B YT HOF £

4. A#r gss HigaT B & LT FA T

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

Wamwﬁﬁﬁragﬂﬁ#fﬁvﬁw-sﬂﬂﬁ
Aot Fefd (M,) T s 3a Ao g8l
(#,,) o 3R Wfea §, aw E
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. M,=M,

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

TF FeEs g AT T (TEEAE 359)
gTar §, 3 AT WHR F

1. 10 mmeaw F B@eat FIT 3 gl

2. 5mmeAE & Rear T 8T &1

3. SnmeAH & oS FT I &l

4, 3mmEAH F A &7 8IS ol

An intense purple colour (Plasmon band) is
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



55.

35,

56.

56.

57.

57.

16

e ThT FAmRE wEA & AT e

FUF B
. $dg=0 2. fdw=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, §Vdg=0

tnfcas Beay &1 wow Ffrgg woiiT sew
e A fhreed ted 9 1 aFEE 40 nm
& WY B 8 BeR F .0 Fd ¥ X-Bor
95 1 WAH e &1 fAEde o 300§ X-
faTor T et fowd gl &, ag @

I. 11 nm 2, 18 nm

3. 25nm 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
is close to

l. 1l nm 2. 18 nm

3. 25nam 4, 32 nm

INEHE FHAFOT # AR gF W
IO 16x 102571 &, aF 3 3o A w

& ATaeE &1 aa fogs gdl 2o, @8 &
. 1.6x10%%s71

2. 4.2 x10%3s1
3. 24%10%"1
4; 12 %1081

If the pre-exponential factor in Arrhenius
equation is 1.6 X 10*2s™1, the value of the
rate constant at extremely high temperature
will be close to

I 16% 10%2s=2

2. 4.2 % 10%2%s1
3, 2.4%x10%1
4, 1.2x 10651

58.

58 .

59.

59.

60.

60.
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oS AR & afdr svams &
HAFRS! T Figar 2§77 & 7T T
T INE A A gt w 'y dEa
B AT & Sod F WY TN FT RATOr

1. Fafda @ar g

2. dgar gl

3, Hedr gl

4. Edt w9 F §eaT U9 gear 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

1. remains unchanged

2. increases

3. decreases

4. increases and decreases periodically

HAFRH TUT 30l & 7Y G & o
9 g TEEE A @9 () & (£° Aew
Ao fawg ¢ aur n oEafRa st &

HEAT )
I. 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 7 is
the number of electrons involved)

l. E=E°+nF/RT

2. E=E°—RT/nF
3. E=E°
4, E=0

SoFgiee [Aeamd 1592672 & U 27 5y
9 Ul 'STuar’p g Ay ug g
D 2. IF
3. D 4. °F

For the electronic configuration 1s5%2s°2p",
two of the possible term symbols are 'S and
*P. The remaining term is

i 'D ¢ % 'F

3 2D 4, F



61.

61.

62.

49T \PART 'C'

FIH A ¥ Hal & B FdA B & 7 H
Fifaw

FEH A HH B
i SbEs + BrFy — (a) BrF; T osH
[BrFz]” + [SbFg] ) 3{:-—27 m{\rw
11z [BrFz][SbEq] + (b) BrF; &7 959
Ag|BIF,] — o
Ag[SbFe] + 2BiF; S AR
Ul: KF + BrF; — K*+ (o) Faa: 3a=iecor
[BrFy]
IV:2BrFy — [Brfa]” +  |(d) semdieietor
[BfF,‘]_
HWEr 3ceW &

I T=(a); 11 =(b); 11 —(e): 1V = (d)
2. 1=(b); 11— (d); [1—(c); IV —(a)

3. T—=(e); lI=(d): III—(b): IV —(a)

4. 1 —(b): IT—(d): T —(a); TV — (c)
Match items in column A with items in
column B:

Column A Column B

[: SbFs + BrF; —
[BrFa]” + [SbFel"

a) Lewis acid
behaviour of
BTF;

I1:[BrF,][SbFs] +
Ag[BrFy] —
Ag[SbFs] + 2Brk;

(b) Lewis base
behaviour of
Bng

1Il: KF + BrF; —
K+ + [BrFs]

(c) Self ionisation

IV: 2BrFs —
[BrEs]" + [BrFal”

(d) Neutralisation

The carrect answer is

I—(a); I1—=(b); Il —(c); IV —(d)
[ = (b); = (d); 1T =(c); IV —(a)
I —(e); [1—(d); 11l - (b); IV—(a)
[—(b); [I—(d); Il —(@); IV —(¢)

i

[Fe(1,10-BRte=ielien) (NCS),] Tl &I ATGElT
FUFCH 300 K 9Y aF a3+, 186 K9 IR o
AT 77 K W e &) arga gefar g1 38 A
Scaterl gt IFd &l

A. NCSH greaa qomelt # qfader

B. IR @7 Bua ey & Ragw

C. cis-trans GHGId

D. E-fes 3ewe gRat # aRade

S/08/RSC/17-1 CH—2

17

62.

63.

63.

64.

64.

S-S TR ]

ol FUF &
. ATETB 2. BEAC
3. ATEC 4, BEETD

Méssbauer 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

I. AandB 2
3. AandC 4.

Band C
Band D

(RyGe), WY HUHEA & ESR TogH guid
aTelT U Had ool ¢l ESR el & PGe (1=
92)F GFd T ET HA R, GE ¢

[, = |

2. TH WS

3. @ gt

4, TS AEe

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

I. Nine lines

Ten lines

Two lines

One line

TS ARG TUT Al TETH & HET 3SAT
Ay AR @GR H B FAT F
aR#ATT & fAT wE Fue gfAd

l. IE Ao AEERT f Qr § 30T Bl
2. gg wBiuF Fr afas S JA0F g

3. gg Ay AT S0 1 dr gl
4. T 9EIGH HT AfaE It & GA B ol

Choose the correct statement for magnitude of

threshold energy of an endoergic nuclear

reaction between stationary nucleus and a

moving projectile.

1. It is greater than ‘|Qf of nuclear reaction.

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

3. Itis less than ‘|Q|" of nuclear reaction.

4. 1t has to be equal to kinetic energy of a

projectile.
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65. rafafaa 7 @ o suat 1 uifafae

65.

66.

66.

A.

b =

3
4.

RS g v & R F7 S9wa
FHA 6 AE & FAGEIGS g gl

A aurers RAvor a% F1 dawd
Hela & & gaEwfas gar g1

UIGEAT Hshaul &1 3eTeT FRET Fadremor
FHIATT § 781 T T gl

o Ui Al F AIHERIcAS ERewer &
WI-HIY A9 5T 2

3cat &l

A Baure

A, BTUTD

B.CaAD

A, CTETD

Identify correct statements from the following;
A. Area of differential thermal analysis peak

is proportional to amount of sample.

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

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

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

Answer 1s

. A,BandC

2, A,BandD

3. B,CandD

4. A,CandD

U & A wgen @ REsa & v
fAfaf@a Faar w ffar e

A

FEARG 79 ¥ GEEa g4 arer Tt
&1 % FaeF gidr &1

B. ucd® fad@sa & o ardig =g Sedeet

eidr &1

C. Y& fauses & @F@en Fo &1 afiamr
200 MeV &t FIRE T grar Bl

el FUA B3

. A@UB

2. ATUIC

3. B@awC

4, CHF

Consider following statements for fission of
U with thermal neutrons.

18

67.

67.

68.
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A. The % of nuclei undergoing unsymmetrical

B.

(@2

fission is maximum.

In each fission, one thermal neutron is

produced.

Magnitude of energy released per fission is

of the order 200 MeV

Correct statement(s) is/are

2,
3.
4

Aand B
Aand C
Band C
C only

Bis’ Foey #H & Soigcidal &1 Hadheld HL9AT
& PR F S aRaEde = B, a7 B

2
3.
4

closo | nido
nido & arachno
closo & arachno
arachno W hypho

Addition of two electrons to the bismuth cluster

Bis®* results in a change of structure type from

1#

2.
3.
4

closa to nido
nido to arachno
closo to arachno
arachno to hypho

Na[Mn(CO)s] #T H.C=CHCH.Cl & HfFfRar
NaCl & ®T A &7 g1 FiffF A F1 -
qued €O fadiusr & arr A B a=mEr
&1 G A GUT B & FE WaacAs de9 §

HHU
oC
1. 9 co | _CcOo
OC;Mn——CO oc hf‘”“‘co
o’ « &
A B
5 2.0 €O 2 €0
0OC—Mn—CO OC—Mn—CO
oc” v oc
:\ \\/
A B
0 oc
3 o N 0C—MnZ 2o
- (W v )y o< 0
Co g CoO X
A B
0
oe co P
4. oc Mn-—CO
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68. 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,

: ocC
oC co co

1 I
OC-;MH/—CO OC—l\lnniCD
oc” \_— 2

A B
o 2
OC—Mn—CO

-
i ele;
4

> O <o
" oc—Mr—co

69. faFa arewada AT & wE FER()
HEHA 625 nm T @NOT d3 R § HFA
& fav e anfde gme - 625 em™ R &,

al per (BM T
[ A 2
3. 1.63 4.

B

69. A copper(ll) complex having distorted
octahedral geometry shows an absorption band
at 625 nm. Given spin-orbit coupling of the
complex as —625 ecm™, the p (in B.M.) is
N 7 2, 181
3: 63 4. 193

70.

Phg\/O

Ir
cl aur Cl;l & 7Y FAY

/\PPhS
& arT W § frafafer & g ardh wfafear
& HEI 3c91E #1 igaia)

3
co 2, PhsP. |
><
| “PPh,
co
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CH3 CHs
3. PhsP\Jr A 4, thP\J P
e
oc” | “pphg PhsP |\Cl
Cl I
70. Identify the product in the reaction between
F’h3P\ co
/ \
PPh3 and CH;l going at room
temperature via Sy mechanism
CHs CHy
1. Ph3P\| _C i PhaF'\| A
/ N
| “PPhg /l\PPh:,
0
CHs
3. Phy \; 2 a. Phgp\ll e
oc 1\'PPh3 PhsP 1\'CI
[

71. NaBH, FT [(n*-Cp)Fe(n’-CiHy)]' & FFaret &am|
L. [(™-Cp)Fe(H).l”

2. [(n’-Cp)Fe(H)(n*CsHy)]
3. [(n*-Cp)Fe(n®-CsHy)]
4. [(n*-Cp)Fe(i’-CHy)]

71. Addition of NaBH, to [(n’-Cp)Fe(n’-C.H,)]'
will give
I [(*-Cp)Fe(H).]"

2. [(n™-Cp)Fe(H)(n"™CsHy)]
3. [(n'-Cp)Fe(n’-C¢Hy)]
4. [(*-Cp)Fe(n*-CeH,)]

72. & ZoegiAe W IEETE 29 @
[Fe(S;CNEG);| & fT e 19 & @1y gRafda
grar &1 o saerd #

. = &9 °T,, aur 399 fBuT °A,,.
2. w4 Rua ‘A, T 3T RN T,
3. == Toua g, ar 393 B CA,
4. = 89 T, aur 3% R T,
72. The por of [Fe(S:CNEt;)s] changes with

temperature with the involvement of two
electronic states. The states are

. low spin ‘Tag and h:gh-spm Alh

2. low spin AIg and high- spm g

3. low spm °E, and high- spm A|L

4. low spin T;.4 and high-spin T.Ll



73. 0 @A H FJ& F R A
HEol (T 1) @ |sERiwer
(@A 2) 3T (e
nm)(Hie= 3)
A. [NI(H0)JNOs): | 1. afar X 675
B. [Ni{NH;)|(NOy): 1L &% Y. 3565
C. [Nifen)s](NOs)s [, ST Z. 615
HE Ical B
L. A-I-X: B-I-7: C-lI-Y
2, A-I-X; B-1I-Y; C-TII-Z
3. ALY B-I-7; C-11-X
4. A-I-X: B-11-Z; C-lII-Y
73. Match the items in the three columns.
Complex Color Absorption
(column T) {column 2) | max (Auuse
nm) (eolumn
3)
A [Ri(H0)J(NO3): [ Blue X. 675
B. [Ni{NH;)J(NO,). |Il. Green Y. 565
C. [Nifen)|(NOs)> |11 Vialet Z.615
The correct answer is
1. A-1I-X: B-I-Z; C-III-Y
2. A-IX; B-11-Y: C-11-Z
3. A-l-Y; B-1-Z; C-11-X
4. A-1-X: B-l1l-Z; C-11I-Y
74. FEOAE VECHAAR A F@AE HT |ICl]”

74,

T EoTE @Y m/z = 226, 228, AT 230 9Y
e g1 ke i Y Pa, @ Ya &
T IEEIAT FHR: 37%. 63%, 76%, FUT
4% & E B O wegHw RaEy & dgar
SewEaHAE TEE

49.5: 100: 26.6

100; 49.5: 26.6

26.6:100:49.5
26.6: 49.5: 100

e L) B e

Mass fragment of [[rCl]" in mass spectrometry
shows three mass peaks at m/z= 226, 228, and
230. Given that natural abundances of "Ir,
"r, 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
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75.

75.

76.

76.

77.

77.

78.
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22,6.6-NLPCLNMe,), & 319 'PLTT NMR
Thwga o e & fore afara &

I. ar PEs

2 afew

3. U afd® g vh Fge

4. UH TSR TUT OF gfad

e

The *P{'H} NMR spectrum of 2,2,6,6-
N4P,Cly(NMes). is expected to show

. two triplets

2. two doublets

3. ‘one doublet and one triplet

4. one quartet and one doublet

[Belle* & et 31f0aws eyl qur Femar

FAFCII I HEAT § FRn
I, 7314 2. 6T 12
3. 18@AT12 4. 1134

The number of bonding molecular orbitals and
the number of available skeletal electrons in
[BeHs]™, respectively, are

1. 7and 4 2. 6and |12

3. 18and 12 4. lland 14

AF NF, & & gEage ) Reeeaa &

¥ Ter faswew ghav

|. @t gaEEaEt F o, 9o 8T 2

. S gHEgdl #H o, Jd gl ol

3. W& AEAS H o, dd adl W H o, dd
gIar gl

4. o, dd ROy & 78T BT &

The compound N,F, has two isomers, Choose

the correct option from the following:

1. both isomers possess a, plane

2. hboth isomers possess o, plane

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

4. noneof them have a oy, plane

U IEdEE & e Heaeiaa suR

¥ faar fifse:

A, FFH TEAHT 30% BEE iy A

B. & Cd(In), He(n) AT Zn(1l) ¥ 75 4T
AT & Y g F alar &

C. ¥ Soigeld TEEEaer  dfeaet &
giFafad 81 81



D. ¥ F AR A1 WA F

HEY FUF Tl
. ABEUTC 2. A, B@ImD
3. ACTUTD 4. B@urc

78, Consider the following statements for metallo-

thioneins:

A. they contain about 30% cysteine residues

B. they prefer to bind soft metal ions such as
Cd(1I), Hg(11) and Zn(II)

C. they are involved in electron transfer
reactions

D. they are low molecular weight proteins

Correct statements are

. A,BandC

3. A,CandD

S QERAN aur JE SEETEET

for @ s W fFan fifew;

A & Sifds et & 0, dfm@es #
wiFAfaa gt gl

B. g% Wfdd vl # 2 urg sm wA
g §l

C. afra Tat & g Feg Wil I
IRt F Jg-aw g

D. 3A% HEFY 6 JUIAr & 0, iy
6T T e &

TET A ¢

. ABTUD:

3. B,caurD

2. A,BandD
4. BandC

79.

2. A CTurD

4. ATuTC

79. 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

The correct statements are

l. A,BandD

3. B,CandD

2. A,CandD
4, AandC

80. THHHR FFe (a) [CrF]*, (b) [Cr(ox)s]™
T (o) [Cr(en) [ & fov PaRf@a wu=t
W fAar fifaw

A. TAF d—d THEAUT FHAA 14900, 17500,

JUT 21800 em™ GX £

S/08/RSC/17-1 CH—3A

21

80.

81,

81.

82.

3. B,C,andD
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B. 3% Had-T¥del TEAHT MY FHA &
C. 58 & & & yaIfs §AEGIEr gl
D. & @l =gy fawaor e §

TE FUT
1. A B duc 2. A,CTWD
3. B.C,durD 4. BAWD

Consider the following statements for octa-

hedral complexes, (a) [CrF¢]", (b) [Cr(ox);]*

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

The correct statements are

l. A,B,andC 2. A,C,andD

4, Band D

(§)-(+)-2-=geaTer &1 fafree gaor guie (o]
10°mL/g dm §1 (R)-TUT (S)-2-sq&aTell & &
U fAHOT & SHA T Haelllhd YaUT gola
(Cope) —0.45° B1 fE Fe # 9 FFaTE 0.6
dm TUT 2-sqeaTeT HT Higar 0.15 g/mL g ar
T A (R) TUT (S) W3Rt #r gfermasd

gl

(R) =25%, () = 15%
(R) =40%, (5) = 60%
(R) = 60%, (5) = 40%
(R) = 75%, (S) = 25%

B TRl

The specific rotation [a]y for (8)-(+)-2-butanol
is 10° mL/g dm. The observed optical rotation
(ctobs) 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%

(R) =40%, (8) = 60%

(R)=60%, (5) = 40%

(R)=75%, (S) =25%

nef e

fAefaf@a af@fear & ger se0e ¢

1.1. Mg, il. COy, iii. H0"
2. (COCl);

3. EtsN
CHoBr



82.

22

5 Il 2.
MO
4.
o
0

The major product formed in the following
reaction is

b

CHzﬁl"

T
MO

1. i. Mg, ii, COy, iii. H3O"
2. (COCI),

3. EtzN

Cl
3.
73 (0]
@}

83. Al wf A

83.

~-CHO &
OH I,
/j‘\ N
H.
..;\

N p-TSA N

| CgHg. reflux N |

1. #feRr SRR ¥ sqafAa Foee ganr

2. HIfeRr HRARRET & oA SF-AT g@mn
U oA SRR @ R Feee
ZanT

4. O VoS HERRT @ iR S
ZaRT

Following reaction involves

CHO
S
/jk

N
Y p-TSA T =
i CgHsg, reflux N [

P

Cl
2
(6]
5 .
3 34
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Claisen followed by Mannich reaction
aza-Cope followed by Mannich reaction
Claisen followed by aza-aldol reaction
aza-Cope followed by aza-aldol reaction

e e

P=a s & soo= Augadt A
U A& 37E B

Pd(OAc),

I : PhaP
AQZCOE

(L= ligand) '

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

Pd(OAc),

I
AgzC0O,
1 W Py H
2 Pl
4 i Pdla
(L= ligand)

S/08/RSC/17-1 CH—3B



85. frefaf@a #f@fwar 7 3cdet &7 3702 &l

0 O .
i. Bu,BOTf
ii. PhCHO
iii, LIOH, H,0,
H,0
| 0O ©OH 5 O (:)H
HO)H/L% oA

85. The major product formed in the following

reaction is
Q (6] .
i. Bu,BOTf
e ELN
ii. PhCHO
iil. LIOH, H,0,
H,0
: O OH = O OH
HO Ph HOJ\{\Ph
@] OH 0] OH

86. Frafaf@a st # 3o9= 7T 39E ¢

COOMe

Y 0
* )l\./\/\
I Me” 7 OTBDMS

Ph

175°C

toluena
(sealed tube)

O OTBDMS
Me%r—j
1, G
MeQOC"
Ph)
2. O OTBDMS
e
MeOOC" S\~ .
Ph)

23
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OTBDMS

8]
3. Meﬁ_}lp“*{
N~ /COOMe
F’h)

o OTBDMS
N~ 'COOMe
F’h/J

86. The major product formed in the following

reaction 1s
COOMe
X 0 175°C
i . J‘l\/\/\
L. Me OTEDMS toluene
Ph (sealed tube)

0 OTBDOMS
=

oo
15 MeQOC'"

N
Ph)

O OTBDMS
Meﬁ_{‘/
2. MeOOC" Sy
F‘h)
o} OTBDMS
FRs
3. N~ /COOMe
Ph)
O OTBDMS
Me’s_{_/
4. N~ 'COOMe
Ph)
87. =A@ e & Faits w Rl
HHIOT &1

HO

OH
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24
@]
OH Lo B~
1. OEt
CH @]
2, Br\/‘\/\OJ\
OH HO
(0]
: M 3 s
Br OMe
Br O =

OH OH 4,
s =
H H

88. The correct structure of the compound based on

\\< the fullc:wingl characteristic spectral data is
OH IR; 1736 cm’ .
4. HO\/—;-\—- 'H NMR: § 3.59 (s, 3H), 3.32 (t, 2H), 2.25 (t,
H 2H), 1.85-1.75 (m, 2H), 1.73-1.62 (m, 2H)
H 3C NMR: § 174.0, 51.0,32.9, 32.8, 31.0, 23.0
87. The most stable conformation for the following o
compound is . 1. Br\/\)J\OEt
HO, o
9. BF\/\\/\O)'K
0
OH 3. Br/\/\)\oMe
Br O
It on e
OH
1!
OH
OH HO 89. D-THW #T ZnClL, ¥ MeOH # Afhar HTT
: W I HET 379 AR TIHISAAISS

(A 34T B) ¥ 3 3cUTg &I EIGAT dAT SR
fRRar & T Icaiedl gad Hiedsa Ud
OH OH

A C-0 IEFY F ALy IUFUT IO
3. W feea 3EAATHAT &, A
H

HO
HO 5 HO 0
Hgo OMe HO
HO HOOMe
A B

o
y
5

H
1., Ad¥dln— o*
: ' 2. ATUa—
88 TrREa sfewmte Negd JEE & : Bm" iz
. 4 —> OF
YR OX A Y T S B ;
4, BdWIn—oo

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)

BCNMR: § 174.0, 51.0,32.9,32.8,31.0,23.0



89. The major product formed in the reaction of D-

90.

90,

91.

glucose with ZnCl, in MeOH is a methyl
glucopyranoside (A or B). The structure of this
product and the molecular orbital interaction
present between ring-oxygen and the anomeric

C-O bond responsible for its stability,
respectively, are
HO
HHoO O HO 3
o OMe HO e
‘HO OMe
A B
1. Aandn— o*
2. Aandn—> o
3. Bandn— o*
4, Bandn— o
adE el & fav Befaf@a F & '8
FYA gl
I. DNA# Zffer sufeya g &i
2. RNA¥H XA 39feea grar g1
3. RNA H WBIERIRESCOr 2 a7 5' 8 E @
grar &l
4, AT &R 7R H ARSI oA gissea
ey T &9 8
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
rfafa sk w1 # oo Hqew
3eUTE A TUTB &)
PhsP
CBry i. m-Buli (2 equiv.)
ph/\/CHO Zn A THF, - 78°C
ii. CO;
jii. Hy@Q*
B COsM
A= Ph B= il
b /\/\g Ph”‘\/
2. A= S B Be oo COH

25
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The major products A and B formed in the
following reaction sequence are

PhsP
CBr, I. n-Bulli (2 equiv.)
Zn -78°
oy CHO A _ THF,-78°C
il. COy
iil. HO*
I. Ae Phwﬂ" na COzH
ér Ph/\///
2. A= S Br B g Sy COsH
3 Xn Ph/\/"-q\\‘ B ph/\/i :
Br OH
4, A= PhWEr g= Ph N oM
Br CO.H

92. P=faf@a ¥@fFar &7 & 3097 Fraadt

A T 391 B E)

e
e

HS. N
%

n-BusSnD
COH AIBN
> Dce, DMAP CgHg, refiux
H CgHg, reflux

d:}‘(o
l . A= = S@ B=
; \2/
o
Cb—«o
2. A= = ,_(j B=
A S\
@O'

3. A= o __ B=
g |
Ch<
g H

=



92.

93.

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

IS}
o
I
N
il BusSnD
n-BusSn
= AIBN
CoH
B DCC, DMAP CgHg. reflux
H CgHg, reflux

Cb—<o £ C‘br

frfefaa ke &8 7 3= A
IUTE A TUT BRI

1. \N/\)\

e H AICHs
=" 0 2. CHaNy CH4Cl
Et,0

Me0,C /_% MeOsz
= \U_N
o N

>
. — B= o
e >

g N N

Me0,C
B=
07N
|

93. The major products A and B formed in the

following reaction sequence are

26

= H AlCl,
o 0 X
(o) 2. CH;N, CHzCly
Et,0

o]
l. NaH
+B CcO.Me CH,Cly
ud L i e THF, RT
o
o o]
~Buly
1. a="*
COuMe s /4{ \ COMe
o
g 8
2 A= Buly 2 -Bul
5 COMe § oMo
o
g 0
o o
A= [Buly
4 e :
oH COyMe
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The major products A and B formed in the

following reaction sequence are

]

I, NaH
M = 3CJL0H
o co CHaCl
KEHG i B e THF, RT
(o]
a o o
A= M!uo)ﬁ\’ »
COMe i
1 Y Ho~g oMo
o o
Ao BuO i< FﬁuOJ{
2 J\¢»m L3 ~come



o 0
aw HBU0 come B hoe_{ Y _~com
3. g = A o
c
o o (o]

4 . il ' COMe COyMe

OH

95. Fr=ifafea sfafear &1 7ew 3e0g ¢

H

1. NaH, CS;, Mel

2. n-dodecane

H heat

HO
) H 2, H
H
3. H 4 H
A H

95. The major product formed in the following
reaction is

H

1. NaH, CS;, Mel

2. n-dodecane
heat

é%

i
8.8

96. TaaEg W F: g == F [T

sfewawt #1 @ F@e ¥
CHO OE
OH 611

1.a. POCl;, pyridine; b. AgOAc; ¢. LIAIH,
2.a. NaBHy; b. PhsP, DEAD, PhCOsH
3.a. PhiP, DEAD, PhCO.H; b. LiAlH,
4,a. PCC; b. L-selectride

H

27

96.

97.

97.
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The correct combination of reagents to effect

the following reaction is
Eﬁv
OH

CHO H
OH

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

3.a. PhyP, DEAD, PhCO,H: b. LiAIH,
4.a. PCC; b. L-selectride

Tefaf@a afafear &7 & 5w 7
3% A dUT BEI

ph GO i. 05
@ AlCl; ii. NaBH,
- CH,Cl,, 0°C fii. HaO"
,/OH
Ph :
! A= 7 B= Fh
H H
CO,Et
o O
o pn . ph0
2. Ho// |
A= B= H H
H I.'C02El ) (0]
_/OH
Ph :
3 A= A B= &
H H
CO,Et
O O
?H Ph
4.
A= CO,E B= Ci
Ph a0

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

ph X~ 0! i. O3
@ AlCl3 iil. NaBH,4
CH,Cly, 0 °C i, H3O"
_OH
Ph :
[ A= [ B= Ph
5 H
CO,Et
o S0



H  ph o
§ COEt o0
_OH
Ph :
A= /] B= .wPh 4,
H=——{H
CO,Et
O (0]
c]>H Ph
As COEt 5 (‘l
Ph 0" o

98, ﬁa:;ﬁ%ﬁinw ®AEROT &I THE F & a0
HffwdF FAgH A TUTBFT T HAWT &

H OH
el -
i - — pe—=n. 1
OH H
OH H

1.

2,

3.

4.

A = cat. 0s0,;, NMO; B = i. [, PhCO,Ag, ii.
aq. NaOH

A = alkaline KMnOy; B =
H-0, ii. aq. NaOH

A = I, PhCO,Ag, ii. ag. NaOH; B = cat.
0504, TMEDA, NMO

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

i. b, PhCO:Ag,

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

H OH
e e i
OH H
OH H

99.

1.

2.

5

4,

A = cat. 0504, NMO; B = i. L, PhCOsAg,
ii. aq. NaOH

A = alkaline KMnQy; B = i. I, PhCOAg,
H,0, ii. ag. NaOH

A = L, PhCO,Ag, ii. aq. NaOH; B = cat.
0s0,, TMEDA, NMO

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

ftafea afffear &7 7 30 7=
3G A T9T B

(IPrO)4Ti
L-(+)-DET -BuSH
S P {-BuOOH NaOH
OH " GH,Cl,, -20°C
Mol. Sieves 4 A
1 OH
) A= 20 B= ~_.0 -
SOy OH

-Bus

28

2.

3.

A WO\/{?/\OH
K= e o0
\\_/ ‘\/\5/\0'“

A= \VO\/(?/\OH

prepp

Your Personal Exams Guide

OH
B= ~_ O\/L\/\OH

1-BuS
OH

B> “VO\/:\I/\SBM

OH
OH

B= \VO\/’!\/\SBLH

OH

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

100.

(FPrO),Ti
L-(+}-DET t-BuSH
t-BuOOH NaOH
\‘/ONOH -
CH,Cl,, -20 °C
Mol. Sieves 4 A

OoH

z 9 =
A= O AS~oy BN on

(0}
A=
\../0\/<1/\0H
s )
- \\/ONN‘UH

A= \‘/0\/<'?/\0H

-Bus

OH
B= \‘/o\/k-._/\OH

t-Bué

OH

B= “VO\/Y\SBM

OH

OH

B= \’O\/!\/\SBU-I

OH

fafaf@a af@fear &8 & oo 7@ew
3916 A a7 BE|

o

Ohe obQ

PhI{OAE),;

MaOH
o

OH

- O a=©fl;f
' OMe
OH =

OMe

OH 2
OMe o



100.

101.

101.

102,

102.

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

OMe  ppa
0\/@ (1 equiv.) Phi(OAc);
oH 3
L (Y - @
OMe
0]

OH
2 e - CLI
OMe

HRBRT H,0() = Ha(g) +50:(8) & o
=T R Kp, RESH A a (o« 1) aur
Fo @@ P W W wR R o ) 9w ¥
. Kyeca?P

2. ‘Kyca®/2piz

3. Kyoca/2p3/?
4

K, ocaP?

For the reaction H,0(g) = H,(g) +30,(),

the equilibrium constant Kp depends on the
degree of dissociation o (o<« 1) and total
pressure P as
l. Kpeca?P

2. Kyoca¥/2pii2
3. K,xa'/2p3/?
4

2
: praP

5] ST, UH HSK St 100 K VR ¥ ¥ gW
300 K & #3R # TR & F fav &
o W e aan F O EeSar
A G qEE

l. 51

2. 10J
30 1y
4. 201]

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

28

103.

103.

104,

104.

105.

5J

101
15)
20)

- S Sl

gafafa @t & sfFafea &a aren
Wer ey § '

l. §2=8;

2. o(xz)a(yz) = Cz-(x)
3. &=}

4 2 =8,

The correct relation involving symmetry
operations

1. 87 =%

2. a(xz)o(yz) = C3(x)

ILSI=G

4SS =8,

UH aEEH & AHS H @ AU

20,000 g mol”! AR Hefr & § 3R dewe 307
10,000 g mol’! HIGRX Hefd & ol A & T
g Awa #et H8fd (gmol™) (M) &1

I. 13,000 2. 14,000

3. 15,000 4. 16,000

A polydisperse polymer sample has ten mole-
cules 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

1. 13,000 2.

3. 15,000 4.

14,000
16,000

5 e W e St Fwd 3 F7 0,
£ AU 2 Sl & T & 30 WK HEHd
F EFA § & FoA Fofl E=4e @ A €l
A, B @ CFAer: e ~ & wffsne, fge o
¥ d|a aur FRmeaa RBge sof & g
foufg = PFRa s &, o Tl & '@
Y

L8 >85> 8
2. Spi>i8,> S
3. Se>S5>5a
42 S8 S
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105.

106.

106.

107.

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. S4>8>S5¢
2. §5>58,>5;
3. o> 8,55,
4R SR s

Hi nfOas 3 & AFaas @er # el
TH TN G, HeegFag T0Ha R (i) oo
(3Te0) @ (i) 0 (YFT) #r 3R I & A,
& (15, 1sp H # FSEIo WA auwr b
& 1s-anfded aior waa § 3N 1sye He' &
1s nfded &1 abr w7 1)

Lo () Usglr) s (i) 1sp (1)

2. (1) Usg(r) s (iD) Iy (1)

30 (i) Usalry) Usy (ra) 5 (i) 1spe (ry) Uspelrs)

4. (i) 18u(r) +1sp (r) 1 (1) 18y, (1)

The two limiting wavefunctions of the ground
state of H} molecular ion, as the internuclear
separation R goes to (i) oo (infinity) and (ii) 0
(zero) are (ls,, ls, are ls-orbital wave
functions of hydrogen atoms a and b in Hj,
and lsy. is the wave function of the 1s orbital
of He")

1. (i) Isy(r) ; (ii) 1sy (1)

2. (i) 1sy(r) 5 (i) 15, (r)
3. (i) Isa(r)) Isp (r2) : (i1) Isge (1)) Ispe(rs)
4. (i) Is,(r) +1sp (1) ; (ii) 18ue (r)

UF fAad gradrd &F 99 H UF Had WKl
& f&ua HHHT 700 MHz 9T BT Bl
TFEEET 8 g 1 R @R N i
T HeAE FT (g(p) = 5.6 AAT g("*N) = 0.4)
1. 700 MHz 9T

400 MHz T

200 MHz 9T

4. 50 MHz 9

[

ad

30

107,

108.

108.

109.
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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

UE YA JAT INETHT Te WHeR 3T &

YUH SoFglias AGUNTT &2 &1 ITads 310

nmwwmﬁ.ﬁmﬂmrsm

e 7 gfadifta sTaan v W Riwe

& WY 450 nm R WIE Par ¥ W W

Roe &1 w@aifts denfaa &RoT &

I. 3cafag g & Wfvas sfAar #
Fg¥ qREd|

2. 3cafed 3EEAT H HU & Ay ger &
giel

3. 3cdfold EEAT H U] H YU H FHATI

4. 3cafaa o) & ydr R & 6 5%
HAahaT|

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

ETSEIoT WA T U I eI HEwn &
AT IHEASA TS T Fere

(67 —r2) exp(—1/3) | TSI JTEAT T
i sofT o T

1. Scos*@ —3cosd

2, 3cos?8 -1
3. cos@

4. 1
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109. The un-normalized radial wave function of a

110.

110.

111.

111,

certain hydrogen atom eigenstate is (6 —77)
exp(—1/3). A possible angular part of the
eigenstate is

1. S5cos®8 — 3cosé

2. 3cos?a-—-1

3. cosf

]

qfieror & faw Rar 7ar o B ©

Y = Gy + Cyp,, TUT SEc pioveeen ARG
sama &, [ ¢iHG dv = 0,f piHp,dv = 2.5,

[ p3HG,dv = 12,0 | RFTaH 3EaeW
AFmuTeRs &9 @ i A 7

1.—0.52 2., =050
3. 1250 4, 1252

Given a trial wave function Y, = Ci¢y +
C;¢,, and the Hamiltonian matrix
elements, [ p1Hop,dv =0, [ p1HP,dv = 2.5,

[ ¢3Hpdv = 12,0, the variationally
determined ground state energy is

1. =052 2. —0.50

3. 12.50 4 1252

v farg wAg & T amoh sffewror aRol
A & = ¥ Bw # vw sy mwer
TH &

f3rereor §

i A, 1 =] 1
2. B, 1 =T
3. A, 1 1 =
4. B, 1 = 1

For a point group, an incomplete character
table is given below with one irreducible
representation missing

E 3o,
A ] 1 1

E2

The Mulliken symbol and characters of the
missing representation are

1. | A T =04
2. | B, ERE
3. | 4, 1 =
4 B, 1 —1 |

112. BCl, 3] & AT v RAfre Fufs As @
& e ¢ B @ T O WART F 3]
A9 & WIS FOX AUT A HYA-39S AT
F FA: AT &1 SR A F ATSAT
fASqOr T [R/ TE WHAAT B

Dy | E | 2C; |3C; | oy |28;) 3ay

A [ e X2+ y?, 2
AR a e R R,

(E |2] 2 |02 10 ey |62 ¥hx)
4700 [ ja

A v 1 fala gz

E”|2)| -1 0 (22 |1 |0 [RoR)| Gxy2

ci®

Ba
cn/ \01@

1. Ay IR ETRT, & UHT AT

2. E': 3T, IR T THA @fhd
3. Ay UHA Wi
4. AY; IR AT

112. 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
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IR / Raman activity are

Dy | E| 2C;5 |3C;| oy [25;] 30,

Vo BN e O T B+, 2
P EREREL I a

E’|2]| -1 02 |11 |0 |(xy) (x* —y2 xy)
A=l ar g ja

A e e i = |
E7[2] 1 [0 2 [1 [0 [ReR)| Gy




eI

'BG)
(31/ \Cle

I. Aj; neither IR nor Raman active
2. E’;both IR and Raman active
3. A}; Raman active

4. Ajy; IR active

13, wile &1 gue sedfad smer (22,),)

113.

114.

fetam smer (2p;,) #r dwm 400 cm
HO&F FAT W RUT {1 kyT=420em™ W
FYH Sedford Fawr H FeRila wATt &
U ous PAwc R w R

1+Ze

The first excited state ( zPuz) of fluorine lies
at an energy of 400 em ' above the ground
state ( 2P3;2). The fraction of Fluorine atoms
in the first excited state at kzT = 420 cm™! is

close to
1

=, Gl =

1+e 24e
1 1

14de 1+2e

fr BT IR W 0; F FHAg Hfereiyor
HRE Y90 K 9T Z2Tar &1

200 1

v(em? /g)
3

400
P/torr

0 200

25 torr ST WY TR & had  10% FIA &
0, ¥ 3Fa @ ¥ FRITOr T RRisor
& o FAId H I (o F) orEE
T E, 98 ¢
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114.

115.

115,

116.

0.003
0.004
0.006
0.015

Pt

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

adsorption

200 T

100 +

vicm? /g)

3 L
T

0 200

400

P/torr
At 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
0.003
0.004
0.006
0.015

&N —

AANTIH Fad vh W Uy ¢ e
YR O STelsh ®9 H Afeecd a0 2l
QI TH FT 0°C W =eicd 10,00 glem’ AT
AT §1 DefAad f gwEedT B g9 @k
(mmﬁ'@%mﬂnﬁwmﬁ

Held =27 x10"%2g)
JEATA
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

107%2 g)
1. 114 2. 194
3. 154 4, 234

w Rftma & R awwa
0.176 0~ 'em™' ¥ TR AW B 0.255 em

&, o 37 Regs $r arewar () §
1. 1.449 2. 0.690
3. 0.045 4. 0431
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116. The specific conductance of a solution is x
0.176 0 *cm™. If the cell constant is 0.255 E+S i > gy k; E+P
em’, the conductance (271) of that solution is k.
1. 1.449 2. 0.690 k, = 342 % 10*s™%, If [E]o = 1 x 1072 mol
3. 0.045 4. 0431 dm?, the magnitude of maximum velocity and
turn over number using Michaelis-Menten
117. HI & yrREAEEAS e @ frafafE kinetics are
. 3.42x10%°moldm™3s~1; 342 x 10*s™?
@RI Bl §1
2. 3.42x10° mol dm™3s71; 342 x 10*s™?
HI+hv (1,) H+1 3. 3.42x10*moldm™3s™%; 342 x 10%s~!
X 4, 342x10*moldm™3s~'; 3.42 x10%s7!
H + HI : H,+1
k, 119. & TR AEfmEt & fav smfaay
I+1+M LM TR E:ky = A, B/RT, o, = AyemEa/RT
afE E, > E, &, a & B aw 74w
SIS (H) @1 3 (1) ARt @ : k_1‘<4_12
Heaadt A FX HI QuEer H & gl 30
k A
L. I./2 g L5 2 ;:.< A_’:‘.
2
3, 2, 4 I kik, > A4,

4. ki+ka> A+ A
117. Photochemical decomposition of HI takes place < : !

with the following mechanism : _ _
119. Arrhenius equations for two chemical reactions

HI + hv (1,) H+1 are: Ky = AR/, fy = AyemB/RT,0f
2 3 E; > E,, then at a given temperature 7,
H+HI - H,+1 1 ki A
kz A

k, ke _ Ag -
I+I+M IZ+M 2 E(z
Considering hydrogen (H) and iodine (I) atoms kiky > A4,
as intermediates, the rate of removal of HI is 4, kyi+ky, > A+ A,
I I/2 e
3. 21, 4. I? 120. §HF A9 () W aRdfas | & mEed

TF ey AW F a@F (P) ¥ FAH A § Faa
118, UF UraiigH 3cuRa HAfRar & e @Fafe® & & @e 7, am 9 )

. P33T ,T<T,@ar ¢
2 PFAT<T, @ &
3. P3A,T>T,RT &

4. P &A T>T, BT &

ks

ki
Berfie——— @

E-+P

-1
k, =342x10%™! &1 IR [El; =1x10"2 mol
dm” B aF FATShiaa-Aeed NI & 3G FT

HOFaR A7 &1 aREOr gUr o eT gear #1120, The fugacity of a real gas is less than the
pressure (P) of an ideal gas at the same

2 Aty PR D
3.42x1{}6 mol quzs_l, 342 x 10 45 5 temperature (7) only when (T, is the Boyle
3.42x 10° mol dm™s™; 3.42 x 10%s temperature of the real gas)

1
2

3. 342 x10*moldm™3s™!; 3.42 x 105s~! I. high?, T<T,
4. 342 x10*moldm™3s™!; 342 x102s! 2. lowP, T<T,
3. highP,T>T,
4

118. In -catal t
an enzyme-catalysed reaction . low P, T> T, !
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