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1.6 x 10°]

1.67x 107kg
6.67 x 10" Nm%kg?

Festernt feerin
ST T
 8.854x 102 P
47 x 107 Hinr!
wrer  feerios
USEFUL FUNDAMENTAL
CONSTANTS

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light
1.6 x101]

1.67 % 107kg

6.67 x 107" Nm%g
Rydberg constant
Avogadro numBer
8.854 x 102 Fm
47 x 107 Hm™

Molar Gas constants

9.11x 10%'Kg
6.63 x 10 J sec
1.6 x10°C
1.38x 102 JK

3.0 x 10 m/Sec

1.097 x 10" m™*

6.023 x 10% mole™!

8.314 JK ' mole™

9.11 x10*'Kg
6.63 x 10734 J sec
1.6 x107"°C
1.38x 102 JK
3.0 x 10* m/Sec

1.097 x 10" m™
6.023 x 102 mole™!

8.314 JK-' mole™!



LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element

Symbol Atomlic

Atomic

“Number , Wolg_p_g

Actinium Ac 89 (227)
Aluminium Al - 13 26.98
Americium’ Am 95 (243)
Antimony sb ‘ 51 121.75
Argon Ar 18 39.948
Arsenic ‘As 33 74,92
Astatine - At 85 (210)
Barium Ba 56 137.34
Berkellum Bk 97 (249)
‘Beryllium Be 4 9.012
Bismuth Bi : 83 208.98
Boron B 5 10:81
Bromine Br 35 79.909
Cadmium Ccd’ 48 112.40
Calclum Ca 20 40.08
Californium Ccf 98 (261)
Carbon c 6 12.011
Cerlum Ce 58 140.12
Cesium Cs 55 132.91
Chlorine cl 17 35.453
Chromium Cr 24 52.00
Cobalt Co ' .. 27 58.93
Copper Cu 29 63.54
Curium Cm 96 (247)
Dysprosium . Dy . 66 162,50
Einsteinium’ Es 99 (254)
Erbium Er 68 167.26
Europlum Eu 63 151.96
Fermium Fm : 100 (253)
Fluorine F 9 19.00
Francium Fr 87 (223)
Gadolinium Gd - 64 157.26
Gallium Ga 31 69.72
Germanium Ge ’ 32 72.59
Gold Au 79 196.97
Hafnium Hf 72 178.49
Helium He 2 4.003
Holmium Ho 67 164.93
Hydrogen . H 1 1.0080
Indium In 49 114.82
lodine \ 53 126.90
Iridium Ir : 77 192.2
Iron Fe 26 55.85
Krypton Kr 36 . 83.80
Lanthanum La 57 138.91
Lawrencium Lr 103 (257)
Lead Pb 82 207.19
Lithium Li 3 6.939
Lutetium Lu : n 174.97
Magnesium Mg 12 24,312
Manganese Mn 25 54.94
Mendelevium Md 101 (256)

Symbol Atomle¢

Element Atomic
~ Number Welght
Mercury Hg 80 200.59
Molybdenum Mo 42 95.94
Neodymium Nd 60 144.24
~ Neon Ne 10 20.183
Neptunium Np 93 (237)
Nickel Ni 28 68.71
" Niobium Nb 41 92.91
Nitrogen N 7 14.007
Nobelium No. 102 (253)
Osmium Os 76 190.2
Oxygen -0 8 15.9994
Palladium " Pd 46 106.4
Phosphorus P 16 30.974
Platinum " Pt 78 195.09
Plutonium Pu 94 (242)
Polonium Po 84 (210)
Potassium K 19 39.102
Praseodymium Pr 59 140.91
Promethium Pm 61 (147)
Protactinium Pa 91 (231)
Radium Ra 88 (226) .
Radon Rn 86 (222)
Rhenium Re 75 186.23
Rhodium Rh 45 102.91
Rubidium Rb ) T 37 85.47
Ruthenium Ru 44 101.1
Samarium Sm 62 - 150.35
Scandium Sc 21 44.96
Sefenium Se 34 78.96
Silicon Si 14 28.09
Silver Ag : 47 ~107.870
Sodium Na " " 22.9898
Strontium Sr 38 . 87.62
Sulfur s 16 32.064
Tantalum Ta . 73 180.95
Technetium Te 43 (99)
Tellurium Te ‘ 52 " 127.60
Terbium Tb . 65 158.92
Thallium T . 81 204.37
Thorium Th 90 232.04
Thulium Tm 69 168.93
Tin Sn 50 118.69
Titanium Ti 22 47.90
Tungsten w 74 183.85
Uranium U 92 238.03
Vanadium \") 23 . 50,94
Xenon Xe © 54 131.30
Ytterbium Yb 70 17 173,04
Yttrium Y 39 88.91
Zinc Zn 30 65.37
Zirconium Zi 40 91.22

*Based on mass of C'? at 12.000... . The ratio of these weights of those on the order chemical scale (in which onyen 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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1.

1. 385

T ‘&' / PART A

ad # Aufdeg # &fad vw wAAE Beor
¥ | wefaeg & 3w somsi #r g 35 A
;. & | 30F IRGcd F A6 aF F. A F
¥

1. 385
3. 63.65

2. 49
4. 154

There is an equilateral triangle in the XY plane
with its centre at the origin. The distance of
its sides from the origin is 3.5 cm. The area of
its circumcircle in cm? is

2. 49
4. 154

3. 63.65
ST R/2 T UF ARG & M, ST TH ST
& wH Ay dur g3 §, UF a9 N am
(S faaeh Bsar R 8 ) & W@ g2 welr &
F GRR ZOTAT ST & R A S e
HOT 9l & ST B | 9 A UM @ &R
gdT S

1. R/3
3. R/8

A sphere of iron of radius R/2 fixed to one end
of a string was lowered into water in a
cylindrical container of base radius R to keep

exactly half the sphere dipped. The rise in the
level of water in the container will be

1. R/3
3. R/8

3. SHS FISSH , ST IMATT 10 X 20 X 5 T

o AL §, A wERd WA g UF T @,
famr Ry & qufd angeR, Rew g@ar B
AT 1 "l F. AN,. & TH ThicH & ada
# fordeht oS Frsawt T HTERTFAT Qe ?

E <
= Qk\
10 nm v
Unit Cell (not to scale)

7

E <
5 o
10 nm

Crystal (not to scale)

2. 10°
4. 10"

1. 10°
3. 10"

A crystal grows by stacking of unit cells of
10x20x5 nm size as shown in the diagram
given below. How many unit cells will make a
crystal of 1cm? volume ?



4,

E &

10 nm
Unit Cell (not to scale)

o

o
P gl

AL
] S

u;.O nm
Crystal (not to scale)

2. 10°
"4, 10%®

1. 10°
3, 10%

1 1 1

I;—z-+m+m+"'00 deh T AT &1
&7

1. 2/3 2. 1

3. 2 4, oo

. 1 1 1

What is the value of -1—;2-+§;§+m+ «r to
oo ?

1. 2/3 2.1

3. 2 4, oo

el Bawa A # uF SS9, Uw deeT
i qr, o T deE 2 A & @
Tl F el FH OYPN FET ST ¥ R
I Y h AR T ol & 3w &

dUT AT F T B 9T & P ar &

h a8 W &1 I ¥ # uw ¥ fwre
fear S, ar 9 F ol @ 'R o Qe ?

3
1 2h 2. -z-h

4 5
3. gh 4, z'h

5. A solid cylinder of basal area A was held

dipped in water in a cylindrical vessel of basal
area 2A vertically such that a length h of the
cylinder is immersed. The lower tip of the
cylinder is at a height h from the base of the
vessel. What will be the height of water in the
vessel when the cylinder is taken out?

Bk
h
1. 2h 2. gh
3. 2h | 4. Zh
. U Idade , e B Y, F 3w
mﬁwwm@mmm
arer Ao & W 93w e §
1. R? 2. R%/2
3. R%y/3 4. 2R?

Of all the triangles that can be inscribed ina
semicircle of radius R with the diameter as
one side, the biggest one has the area

1. R? 2. RA2
3. R%/3 4. 2R?



7. WEH 9% 3F F GA

2. 3%
4, 52%

1. 25%
3. 43

Choose the largest number:

2. 340
4, 5%

1. 25%
3. 430

Wl 2013 &7 & fas-Berd gy F 10
VA X108 A& oo & | ARGT &
Y ®erRr FF 5 AL X 7.3 # AT @y v
FAY & T W hemar Smar & | S §
FT Sfewere et ¥ JreSRe g 7

2.1
4. 100

1. 01
3.10

A daily sheet calendar of the year 2013
contains sheets of 10x10 cm size. All the
sheets of the calendar are spread over the
floor of a room of 5mx7.3m size. What
percentage of the floor will be covered by
these sheets? '

1. 01
3. 10

2.1
4. 100

FrT R & fraer smaa ¥ ot @ @ 2

1. 56
3. 86

2. 70
4. 100

7

9. How many rectangles (which are not squares)

are there in the following figure?

1. 56 ©2.70
3. 86 4. 100

10. gfenRa =T a® = uad @ ux
(Bb) + S @ & (ab) T

a®b = ab+h%|(102) ® (3®4) T =W FT
g?ugfmmUW:agmma‘ram
St HY = Aged® 3H HIeE |

2. 286
4. 572

1. 145
3. 436

10.Define a®b = Iem(a,b) + ged(a,b) and a®b =

11.

ab+b%. What is the value of (192) ® (3@4) ?
Here Icm = least common multiple and
gcd=greatest common divisor.

2. 286
4. 572

1. 145
3. 436
& dR & 3YAT W , & $R F fod &F
& W & IUWT FWEF , s T AT
e g AN FA & FA N AR
Freah g3t afh AT oo &% 2

1. 3 2. 7
3. 2 4. 1



11, A square pyramid is to be made using a wire

12,

12

13.

el S

such that only one strand of wire Is used for
each edge. What Is the minimum number of
times that the wire has to be cut in order to
make the pyramid?

1. 3 2. 7

3, 2 4. 1
e SRSt Herer AR i Fard W B R &

v QRS ader # v Blam 33 W & Hew
¥ wd o g F g€ U o g R st &
MO Faré Ta T P70 (< 45%) T, I
ag A% fdean url ar ¥ @l gest @
et W Uw ad@ H gen wifew, SR
Brear

R+R sin 0 &1
R+R cos 6 §1
R+R tan 0 &I
R+R cot 6 &I

> L=

A crow is flying along a horizontal circle of
radius R at a height R above the horizontal
ground. Each of a number of men on the
ground found that the angular height of the
crow was a fixed angle 8 (< 45°) when it was
closest to him. Then all these men must be on
a circle on the ground with a radius

R+R sin @
R+R cos B
R+Rtan 6
R+R cot @

% 3Taad A Hioh 20 AT oA
FAITAS 600 8I?

N O

1. 4
3. 1

S

8

13.

14,

14,

How many pairs of positive integers have ged
20 and lcm 600?

(gcd = greatest common divisor; lcm= least
common multiple)

1 4 2. 0

3.1 4, 7

o T A & hfoeier # @AY —a’hﬁ ﬁm

AT A R ceee T, TN aTSa & @
v A & B GRS & uged o e,

FT3eT T ok §, W uedw & o awadm o

e =gh1” A cgrge o Srare feam, “eifener
STare ol

A cgrsg T ggeTTar {I3e ATl

fo soter &1 ggaar e ATl

fAre 3 @1 gelar s Al “
R s o ugemar s ATl

o=

During an evening party, when Ms. Black;Ms:
Brown and Ms. White met, Ms.  BioWn
remarked, “It is interesting that our dresses
are white, black or brown, but for each ofu$
the name does not match the colour of the -

dress!”. Ms. White replied, “But your whité
dress does not suit you!”. Pick the correct
answer.

1. Ms White’s dress was brown,
2. Ms. Black’s dress was white.
3. Ms. White’s dress was black.

4. Ms. Black’s dress was black. ]

15,

- L

yuA 15 UelcA®  quiter s*r?ra’rqyﬁﬁ
uﬁmw#mﬁrﬁﬁﬂr S g
ﬁamﬁmmzomﬁm
1 87

3 1
z 271
1 1
3'E—§ 4, 50



15.Two integers are picked at random from the
first 15  positive integers  without
replacement. What is the probability that the
sum of the two numbers is 20?

3 1

1. 7 2 31
1 1

3. 105 4, 30

16. T IgwA F WE 3T R A ggEnt
P&
p&

1. z.
3. 4. A

16. Identify the next figure in the sequence B.

17. 9HGR ¥ YFaR a& o F a%H
w0 A, et & Ry dw-ere gl
AN A WEHt F 23% A X aur Ay
RS off 37 ¥ 19.9 % AR I 8.8 %
T&Y giaer & fod & &7 & R dum ¥ |

A Ry dmwme gRw oAb 9 e
Hmammga#a:raﬁqmm%?

S/46 BJ/13-1CH—2

17.

18.

B. afe wferor weamid # R war gar
ar AdST F g ?

3RFT HiwaET & Gy

1. %I FaTel A F AT AT ST FFar ¥ |
2. A Harel B 1 ST 34T 5T THaT ¥ |
3. AT A TUT |41 B, &t & S/ame f&y
ST HES § |
A AN FIFT A, T B F oG fear
ST Tehar § |
In a customer survey conducted during
Monday to Friday, of the customers who
asked for child care facilites in super markets,
23% were men and the rest, women. Among

them, 19.9% of the women and 8.8% of the
men were willing to pay for the facilities.

What is the ratio of the men to women
customers who wanted child care facilities?

If the survey had been conducted during the-
weekend instead, how will the result change?

With the above data,

Only A can be answered

Only B can be answered

Both A and B can be answered
Neither A nor B can be answered

fret 8 & wae garar & spmagl @ S
g FiY Wt e AwR A outs oE
81 HiT W3t FT 3¢ “V” HHR arer HT
UF I H Hahd 23 §, O e a8 @
¢ 1 A H IrTHardr fww v §

wt

PONR

SCALE = 1:5000

gferor
yRaH

;ﬂ\ﬁ

2.
4.



18. The map given below shows contour lines

which connect points of equal ground surface
elevation In a region, Inverted V' shaped
portions of contour lines represent a valley
along which a river flows. What Is the
downstream direction of the river?

o T
200
180

SCALE = 1:5000-

"1, North 2. South

3, East 4, West

19.

19

20.

it gft & N vw omEEaE & 20
Bt # v A T G A R e |
et vl v Fafyet A e o

1. 20 2. 400

3, 200 4. 380

During a summer vacation, of 20 friends from
a hostel, each wrote a letter to each of all
others. The total number of letters written
was

1. 20 2. 400
3. 200 4, 380
D (o
A B EAST »

oF AT A ¥ C dF AR T JAHR

10

20,

B R FT 1 3@ S A e @

& TG, AT el 7 O, AT G Al & Th
e & & Teem ¥ o wafed ¥ 9Rd

T

1. T F&A & gl W A &
2. %o forw T FeHAT A & WA gl

- 3. mmqtﬂé?ﬁvmm%l

4. weht oeif & T T B

t NORTH

EAST

A . B

A person has to cross a square field by going
from A to C. The person Is only allowed to
move towards the east or towards the north
or use a combination of these movements.
The total distance travelled by the person

1. depends on the length of each step

2. depends on the total number of steps L
3, is different for different paths '
4, isthe same for all paths
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21. U fAfRad @« &1 a7 waa ¥

21.

THad 99

\P=\/'§\V1+\/‘§W2

€ | STy, Uy, eI G §
ST B9 A (3A9ISE) FAA: E,
aum E, g1 e fr af@T s E
g fr FIT HHIGT &7

L2
16
2 3
4
3. 1
4
. |r
4

The wave function ¥ of a certain system is the
linear combination

1 3
‘P=\/;w1+\/;\v2

where W, andy,are energy eigen

functions with eigen values (non-degenerate)
E; and E,, respectively. What is the
probability that the system energy will be
observed to be E;?

T
16

11

22.

22.

23.

2 3

4
5 1

4
s JL

4
wW%mwmmmmq
& v WAvdT ug gde Fr
1. Sy
2. 'p,
3. s,
4. 'S,

What is the atomic term symbol for helium
atom with electronic configuration 1s??

L. Sip
2. 'p,
3. 'S,
4. 's,

UH HU & E, 2Cq, 2Cs, Cy, 304, AU 30,
gAfAq wEad g 3uw g W
wAfafa & @of qur @fedt & we
N |
1. 3,12
2. 5,12
3. 6,12

4. 6,6



23.

24,

24,

A molecule contains the following symmetry
operations: E, 2Cq, 2C3, Cy, 30y, 30y . The
number of classes and order of the symmetry
point group is:

. 3,12
2. 5,12
3. 6,12
4, 6,6

AB, &R & UF FAOAR 3] LMo
T &l el W AT TR HAFA-THA
X@r gRifer §1 3] @ G ¢ -

. B-B-A

2. B-A-B

AN
VAN

A triatomic molecule of the type AB, shows
two IR absorption lines and one IR-Raman

_ line. The structure of the molecule is -

1. B=B-A

2. B-A-B

3. B/\
AN

12

25.

25.

26.

NMR FFEfRer #, AfRhr g Iorn
(g), TR itnﬁzﬁ%T (By) TUT HYHRT
8T T (Bo) T IOTAheT QR § -
1.a#ﬁ3mmn%Qme4#%m

2. e gl

3, ot feuet goorais

4, HEASSIERE Iqard

In NMR ‘spectroscopy, the pr&iud of the
nuclear ‘g’ factor (gx), the nuclear magneton
(By) and the magnetic field strength (Bo) gives
the ’ :

1. energy of transition from o to 3 state

2. chemical shift

3. spin-spin coupling constant

4, magnetogyric ratio A
NaCl @ HCl & S & fafaa
ﬁﬂW&TNaQH%WW@@

woT Serfe #] fer AT ¥l W e
g 3Hfaw fAsor 7 Fo @udl dr de

gl -
1. 1
2.2
3. 3
4. 4
An aqueous mixed solution of NaCl and HCI

26.

is exactly neutralized by an aqueous NaOH
solution. - The number of components in the

final mixture is -



27.

27,

28.

2. 2
3. 3
4. 4

ﬁnWWIam'ﬁﬁrwrﬁmﬁgﬁ'amzﬁ
G9 HIEAT S0 @ hol &, Fgemar &

. wifas faeg g@

. 3uRadf g

. Rfeg a=

. HfST arsq g

The lowest pressure at which the liquid phase
of a pure substance can exist is known as

HW N -

1. critical point pressure

2. super-incumbent pressure

3. triple-point pressure

4. saturation vapour pressure

UE TEfAE HRfRar S afeafaa

g

HWHUIH#@T!T&TUIz

W wfvaa dga

qrﬁmw;ﬁ%m
NtmmqﬁfmﬁzmmﬁT#§aaﬁémﬁm
AT & PRt fr Fwar g

1. 3N-5

2. 3N-6

3. 3N-7

4. 3N-8

13

28. A chemical reaction involving

29,

29.

30.

=

nonlinear molecule + nonlinear molecule
nonlinear activated complex

The number of vibrational degrees of freedom
in the activated complex, containing N atoms,
is

1. 3N-5
2. 3N-6
3. 3N-7
4. 3N-38

é#ramvmﬁfﬁ-aﬁham-#smwhz,n
a6 I FOT F U qew rawamsi
& Feor v § - '

1. 6
2. 12
3. 60
4. 720

Calculate the total number of microstates for 6
identical particles with their occupation

numbers {1, 2, 3} in three states is -

1. 6

2. 12

3. 60

4, 720

R digar (o) F AfAF w@igar o) f

deer # IR IOT FX AT ST ar uw
wae ey sveea fr Ao wrewar
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e g1 (sl b e fAudi &) 32, v ARt fadae Bty
#, FH Wigar R AfEe @i ¥ -

1, 0 ' . . 1. 0.5
9. b\/g ’ 2. 1
3, 1.5
3. 2bye
' 4, 2

4, 4be

30. If the concentration (c) is increased to 4 times ~ 32. In the Lindemann mechanism of unimolecular

its original value (c), the change in molar reactions, the observed order “at low
conductivity for strong electrolytes is (where " concentration is '
b is Kohlrausch constant) - L 05
1. 0 2. 1
2. by | 3. 1.5

3 2o 4.2 .

\ 33, qva Wi Pl & wHTaEd A Fed
4. 4bye h t
31, WAV G T JAGRATIt A g

. 1. R
: 2. TTO
1. E,=0,AS"=+ve, AH'=tve 3. St

4, HAEE
2. E,=0,AS*=-ve, AH'=—ve L

~ 3, E;=+ve, AS' = —ve, AH"=—-ve ‘
33. The aggregation of surfactant molecules is
4, E,=+tve, AS* = +ve, AH = +ve

known as -
31. In atom recombination reactions )
1. micelles
= # # =
1. E,=0,AS"=+ve, AH'=+ve . 2. clusters
2. E,=0,AS8"=—ve, AH'=-ve 3. gel
3- Ea = +Ves AS# = '—ve’, AH#= —ve 4, . CO"Oid

4. E,=+ve, AS"=+ve, AH'=+ve
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34.7F FF FRa Uy vEE Aqq A 3. RO HaU @R JE g §
ARt & s @ € - 4. FROUL-THT HIY GART AG S §C §

L. (0,0,0)am (172, 0, 0) 36. The correlation coefficient of two parameters
2. (0,0,0) & (172, 172, 1/2) is found to be -0.99. It may be concluded that
3. (0,0,0) @ (0, 172, 0) the two parameters are
4. (0,0,0) ur (0, 0, 1/2)

1. strongly correlated

34. The coordinates for the atoms in a body- 2. almost uncorrelated

centred cubic unit cell are -

3. connected by a cause-effect relationship
1. (0,0,0) and (1/2, 0, 0)
4. not connected by a cause-effect

2. (0,0,0) and (172, 172, 1/2) relationship
3. (0,0,0)and (0, 172, 0) 37. farafaf@a @i & [UPAC &H ¢ -
4. (0,0,0)and (0, 0, 1/2)
OH
35.4ASIEE GES A oh W@er & A~ ~_Ph
(100) ST & fT 3fa-dela gfr gl -
1.1
) 1. (2R,3Z)-7-phenylhept-3-en-2-ol
3 g 2. (25,32)-7-phenylhept-3-en-2-ol

35. The inter planar distance (A ) for a (100) 3. (2R3E)-7-phenylhept-3-en-2-ol

plane in a cubic structure with the lattice 4. (283E)-7-phenylhept-3-en-2-ol

parameter of 4 A is -
37. The IUPAC name for the compound given

1. 1 below is -

2. 2

3. 4 OH

4. 8 =

AN Ph

36. ar urgelr & 9T ggEey IoTH -0.99 &l

300 Ig faswy fasrem sm @@ar §

giat grere 1. (2R,3Z)-7-phenylhept-3-en-2-ol

|, gaer mEwa ¥ 2. (28,3Z)-7-phenylhept-3-en-2-ol

2. ORI QU ONE § Hefdd § 3. (2R,3E)-7-phenylhept-3-en-2-ol

4. (2S8,3E)-7-phenylhept-3-en-2-ol
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‘

38, rRfRa vt & ag foraer 39, Reaction of cyclohexyl bernzyl -ether with

hydrogen in the presence of 10% Pd/C yields
ST qEy o g §, 9% ¢ - |
' 1. cyclohexanol and toluene

OCOCH, ,
1. @ ‘ 2. cyclohexanol ‘and benzyl alcohol
; ©:°C°°H3 3. cyclohexane and benzyl alcohol
OH 4. cyclohexane and toluene

OCOCH;, s gl
. (;F e

Y e q o W e & W
OCOCH - T
& ©i 3 | £ o e R TEFeeaRae Ol § -
CHy - : B S
Br
38. Among the following esters, the one that 1. U"Br

undergoes acid hydrolysis fastest is-

Br

C2

©/OCOCH3 ' ~ O:Br

1.

| | Br

| . O

OCOCH3; oy

.

' . Br
4 br

OCOCHS,
3.
OH ' ' 40. Among the following dibromocyclohekahés, _
_OCOCH; B the one that reacts fastest with sodium iodide
4. @: i to give cyclohexene is -
CHg
' Br

39. 10% Pd/C #r 3ufeufy & wgeelelewsd 1 Cf_’far
e R grsEie & W RfRER

- B C[B’
‘ Br

|. WSFARFQAT AT Trfee )

2. wEFRENAT qur SR AR O’B’
3. W qur A TR .
4. WSFAREAT AT TTefSe '
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L

] M
41.f=faf@a vt & 373 AR t, e o 1. CHCOH
wfsraar ¥ e B - 2. LA,

Me, .OH
(@)5-FRRQPRAT (i) EESFENTS Q)
. OH
(b)3TTRA T (i) PRRT FH

H arel Me, \OH
2 lf> OH

(i) T ST oy A
(iv) & FrarE ME}“‘\OH
3,
""//OH

L ai  beii ) e ~on
2. aiv  b-iii '

OH
3. adii  beiv

4. a-iii  b-i
42. The major product formed in the following

41. Match the following drugs with their . .
reaction sequence is-

medicinal activity-

(a)5-fluorouracil (i) anti-bacterial
Me
(b) amoxicillin ~ (ii)  cholesterol L%;O 1. CH3CO3H
) lowering 2 LlA'H4 o
(iii) anticancer Me. OH
(iv)  anti-inflammatory 1. OH
1. a-i b-ii Me, o
2. a-iv  b-iii 2, i> OH
o J
3. a-iii  b-iv
Me,
“SoH
4. a-ii  b-i 3
'//OH
42. fArFAfaf@a 3fAfar segwa & sear arer Moy o
7T 3 ¥ *
OH

S/46 BJ/13-1CH—3



43, Tfgst % T oo weehver qdacdt §

1, dereiifaer
3. Narenfee e
4. a-hrerreeRen 3w
43, The biosynthetic precursor for the steroids is
secologanin
shikimic acid
mevalonic acid
o-ketoglutaric acid

44.ﬁmﬁ®a'mmmﬁam‘rm
T 3G § -

/EBr

>P\O OEt
A,
Ao
>\\'\\“(O_XO

el e

1. "BugSNnCI, NaBH,, AIBN
2. H;S04; CrO;

Y

(O )

44, The major product. formed in the follow'ing

‘reaction sequence is -

18

1. "BusSnCl, NaBH,, AIBN
2. HySOy; CrOy '

BN /EBr
0" "OFEt

\ /K

(0 )

2 T—\A\
>\\\\"f[;>§o

R SR

. yfafsdr AR

45. In the compound given below, the hydrogens

marked A and B are

L
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1. homotopic
2. isotopic
3. enantiotopic

4. diastereotopic

46. Bfaer WWRe & IR VIagH #H FEffad
9 & FROT Jrauieor ¥ e §

1. 1800 cm™ @
2. 1760 cm™ @
3. 1710 cm™ oX

4. 1660 cm™ ux

46. In the IR spectrum, the absorption band due to
carbonyl group in phenyl acetate appears at

1. 1800 cm™
2. 1760 cm™
3. 1710 cm™

4, 1660 cm™

4. fafaf@a 3fdfkar & wfFafoa

Jfaferar e Fegadt ¢ -
e

|
Me

NaNHz

i

-
g

47. The reactive intermediate involved in the

following reaction is -

a carbocation
a carbanion
a free radical

an aryne

48. I3t 7 TSN qordt H TE&AT -

1. ar

S 2. 9R

3. &
4. TS

48. Number of isoprene units present in lupeol is
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L two 50. The gauche conformation (¢ .= 60°).of n-
2. four | butane posseses -

3. six ' 1._ plane of symmetry; and lsachlral

4. eight - 2. Cy-axis of symmetry; a{ild is chi{‘alr

49, VA 3Eer RTeAAT § RyHTRT g 3. centre of symmetry; and is achiral
% b : | 4. plane of symmetry; andis chiral

L Tl 51, fafaf@a  werr vaRfas m«-—cmw
2. &g gEgifaYer _— o
3, Bearel

4. sfadarer ' O Me

49, The heterocyclic ring present in the amino éij dJ/\

acid histidine is-

1. pyridine
[, arésr JfRRRaT @R

2, tetrahydropyrrole e g
2. Ucaf-gehr FfAfFAT qavr

3. indole 3. wRer R 1 gEw
4, imidazole : 4. SIRer HFAFRAT 11 @
51, The following photochemical bthérsfén
50. n-g¢eA & gauche HEAUT (p=60°) H proceeds through
L waffy aw @ ¥ awr ¥ R Q Ve Q
s ' é@ Q™
2. 9ATRTY C,-3re7 gar &, auwr uF mmar 2
Lo :
3. gAY ¥ @ar & aw uF IR 1. Barton reaction
ol ® ' 2. Paterno-Buchi reaction
4. gnfAfy @@ @ar §, aur a® aﬁﬂw :
adr o ‘ 3. Norrish type I reaction

4. Norrish type II reaction



52. fAfaf@a sEdal & & 3muese @

gAfdraTfe g arelr stedT § -
H
L
H\‘
e
. C
e

52. Among the following dienes, the one that
undergoes a degenerate Cope rearrangement is

H

z

O
e
C

S.fARET § @ v 2 F v

I FST & HaY waifow ¥

1. Xe, Cs
2. Kr,Rb
3. Ar,K

4. Ne, Na

21

53. Which of the following pairs has the highest
difference in their first ionization energy?

1.

2.

3.

4.

Xe, Cs
Kr, Rb
Ar, K

Ne, Na

54. T 7 foeTos § -

1.
2.
3.

4.

CsHg™
CsHs*
CeHs

CH*

54. The ligand in uranocene is -

Jfofra e %‘spzmﬁsﬁ
# gfitafda sl

NI R FoFgia JeTd i arer
sfarniagt fr sufeufy & oo s

55. In metal-olefin interaction, the extent of
increase in metal — olefin n—back-donation
would



1.

lead to a decf‘ease in C = C bond
length

change the formal oxidation  state - of
the metal

change the hybridisation of the olefin
carbon from sp” to sp’ o

increase with the presence of  electron
donating substituents  on the olefin

56. [(n'—tropylium)Mo(CO);]* # 'mf%r«,sam G
HIFRIOT ITEAT § -

10
2,
3.

+2
+1
0

4, -1

56. The oxidation state of molybdenum in [(n'~
tropylium)Mo(CO),]" is - '

L
2,
3.
4,

+2

+1
0

-1

57. [PCL> @ 3@fear & & goediwr &
HfRfRar & ST -

1.

2.

3.

4,

CiS—[Pt(NH;;)zClz]
trans—[Pt(NHj3),Cl;]

both cis—[Pt(NH;),Cl] TUr trans—
[Pt(NH3),Cl,] &Yt '

cis—[Pt(NH;),Cli] >

57. The reaction of [PtCl;]*” with two equivalents
of NH; produces -

L.

2.

CiS—[Pt(NH;)zclzl

trans—[Pt(N H3 )2Clz]

22

3. both cis[PtNH;),Cl,] and  trans—
[PL(NH3),Cly]. ,

4.  cis—[PtNH3),Cly]*

58

59,

59.

60.

1. d,—>d;
2. dp > dg
3, di—>dpy
4, d,,—)d,,*‘

The electronic transition responsible for the
color of the transition metal ions is -

1.- dy —> d,
2, di—>dy
3. dy—>dy
4, ds—>dp

[W2(OPh)g] # &ITg-arq 3maelt T wear §-

DWW N —
H W —

The number of metal-metal boqu in
[W2(OPh)g] is -

H W N —
DWW N -

TEadT FfA® U F @ 3ced TAFgAT
a3t & e Felre g & -

1. Ty+E,
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2, Tig+Tyt+Te 62. Flame proof fabrics contain -

3. Tig+Tog+ Ag 1. H,NC(O)NH, Na,SO,

4. AgtTytTy 2. H,NC(S)NH,Na,SO,
60. The Mulliken symbols for the spectroscopic 3. HZNC(O)NH.Z-H3PO4

states arising from the free-ion term F are -
4, HzNC(S)NH2H3PO4

1. Ty+E,
2. T+ Ty+Ty 63. A-D Tfft & @ Mg & Fe-3wElea
3. Tig+Tot+Ag g arer A § -
4. A1g+T2g+Tlg (A) NC13 (B) NF3 (C) B1C13 (D) PC13
61. 7 Heat F faw o/t & @ foraer 1. ITA U B
39T YOlleh & & H il o
€ 2. FAFTA,CauD

1. N,O

3. &adB,CaurD
2. NO

4, FIFTA,BIuTC
3. N,O;
4. N,0s 63. Among the compounds A-D, those which

hydrolyse easily are -
61. Which of the following is used as propellant

for whipping creams? ‘(A) NCl; (B) NF5(C) BiCl, (D) PCl,4
1. N,O 1. A andB only
2. NO 2. A,CandD only
3. NyOs 3. B,CandD only
4. N,Os 4. A,BandConly
| 62. SR F9gt # g ¥ - 64. FW WO CoTECASEA F TERL A
1. H;NC(O)NH;‘Na;SO; copper(Il) i FHea A SR & -
2. H,NC(S)NH, Na,SO, 1. T AT
3. H,NC(O)NH, H;PO, 2. AR
. 3. FSCHART
4. H,NC(S)NH, H;PO,4. R T

< -



64, The coordination geometry of copper(ll) in

65.

65

66.

.

’ 2 .

2

the type I copper protein plastocyanin is =
1. square planar

2. tetrahedral

w2

. octahedral

4,

TS CegH WEERE & Al
Tt W 3ufeua Ui e § -

1. Fe, Mo

distorted tetrahedral

Fe, W
3. Fe,Cu
4, Fe, Ni ‘

The metal ions present in the active site of
nitrogenase enzyme co-factor are -

1. Fe, Mo

Fe, W

- 3. Fe,Cu

4.

sifdferar

Fe, Ni

[(CO)sMn(Me)]}JrCO—*[(CO)sMn{C(O)Me}l

1. 3TerdRE Heholel T

2. s fare SfawATdeT @r
3. #gfFeraifthforr wfaeurder @r
4. NfPeme A9 &

24

66. The reaction

[(CO)sMn(Me)]+CO—[(CO)sMn{C(O)Me}]

is an example for

- 1. oxidative addition:
2. electrophilic substitution
3. nucleophilic substitution

- 4, migratory insertion

67. 3T Ni(ll) el & EPR 3 9@

fRiarel &y wEar § -

EfiagE

1.
2,
3.
4,

A9

E‘.‘q‘

67. The number of EPR signals observed for

octahedral Ni(II) complexes is -

1. one
2. two

3. three
4, |

Zero

68. Th dcd & gl wikaor faveor &

for @ea qur 3cUE At & deEHA
HffaeTT Peafad & F § -

A W F e & T 3T Ry
RIREi T

B. 3cUre T &Y 3y

C. a&g & Fgglal & four &g
I IRe=de ‘ |



68.

69.

D. 3c9TE @ IHed HAHY

IRIFd # Fer Ao § -
I. AGuB
2. BauC
3. CauwD
4. AduTD

For neutron activation analysis of an element,
the favourable characteristics of both the

target and the product are from the following-

(A) high neutron cross-section of

target

area

(B) long half-life of the product

(C) low neutron cross-section area of
target

(D) low half-life time of the product

The correct characteristics from the above are-

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

t=0,1,2dur 3 Y&evs o FAFAT AP
fr welsT A 1 Figar  HHAA:1.0, 0.5,
0.33, 0.25 mol dm™ & fRfpar & Fife
.

1. &
2. T&H
3. T
4. At

S/46 BJ/13-1CH—4
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69. The concentrations of a species A undergoing

70.

70.

the reaction A — P is 1.0, 0.5, 0.33, 0.25 mol
dm™ att=0, 1, 2 and 3 seconds, respectively.

The order of the reaction is -

1. two

2. one

3. zero
4. three

T AT 9iFw A tF T F AT n=
2dUTn=1 & FAT TR A6 Foll el
F HR & 38 FaT Ifoe & 3w
T & T n=3aUn=2 Fol &RI

& ALT AT @ HaAT gm -

1. 4

2.5

3. 9

4. 10

The difference in energy levels of n =2 and n

=1 of a particle-in-a one dimensional box is 6
units of energy. In the same units, what is the
difference in energy levels of n =3 and'n =2
for the above system?

1. 4
2.5
3.9
4. 10



ART_ST/PART 'C!

ﬁm#ﬁﬁmﬁf@amﬂ%%ﬁwaﬁr

e o

A@ﬁ@am%'mmmﬁr
I3 °CNMR ®FeH F i
Rearer ghr |

2. Awaqm%ammsﬂz’fa
SHuez “CNMR ®aeH #F 3rs Rserer
gl

3. BUS HTT 3¢U1G § T s@e wela
ghTes Pc NMR Teed F oiT Rsaa
glar|

4. BUH oY 3791G § aUT g6 el
fHUes “CNMR WaeH & gfa R
gl '

71. Among the following, the correct statement for

the following reaction is
@ @ O”
1. A is the major product and it will have

five signals in the proton decoupled
3¢ NMR spectrum.

1. MeMgBr, Et,0 -
et S
2, HaPO,

1. MeMgBr, Et20
2, H3P04

2. A is the minor product and it will have

eight signals in the proton decoupled
B3¢ NMR spectrum,

3. B is the major product and it will have
five signals in the proton decoupled
3¢ NMR spectrum,

4. Bis the minor product and it will have
flve signals in the proton decoupled
BC NMR spectrum

26

72, AT 7w # B % oRede B BT
- ot wr sagET wA

W @”

MnO,; (CH,OH), / p-TSA; PCC.
"PCC; MnO,; (CH,OH), / p-TSA;

PCC; (CH,OH), / p-TSA; i 3ifdrater
sifa 3ifAwsa; (CH,0H), / p-TSA;MNO,.

> wNpR

72, For the following three step conversion of Ato B, °
the appropriate sequence of reactions is

[\

OH _ d b
©/j\/\OH ©)</CHO
ey
A B,

1. MnOy; (CH,0H), / p-TSA; PCC.
PCC; MNnO,; (CH;0H), / p-TSA;

PCC; (CH,OH), / p-TSA; Jones' réagent, ' (1
. Jones' reagent; (CH,0H), / p- TSA MnOz

73ﬁmﬁi®ammm¢ﬁvﬁamww
R ad ¢

pPwN

AN\.Mgbr, Et,0

Ph/\rCHO AN~

A

L. Aua:gmm%awaawa‘m
3crE &1

2. AUS HTY 3G § 4T IF TH
A 3cdre B

3. BUH ATY 3cUE § U1 Ig UF S
E G .

4. BUH HEY 3cUlG § oAl IF T
TS 3cUrE &1

_— - Ph/ﬁ/'\/\ + Ph/\‘/\/\
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73. Which one of the following statements is true for 1. Suitable reagent is m-CPBA and B is the

the following transformation? major product.
2. Suitable reagent is m-CPBA and A is the

CHO A~_-MgBr, Et0 OH oH major product.
Ph/\h‘,,/e - - Fh/\f'\/\ e N 3. Suitable reagent is aq. H,0,/NaOH and B is
Me Me the major product.
4. Suitable reagent is aq. H,0,/NaOH and A is

1. Ais the major product and itis a Cram .
the major product.

product.
2. A is the major product and it is anti-Cram 75.fefafla Jf@fhar wA # T arer A

product. 3

3. B is the major product and it is a Cram " Li, fiq.NH,, £BUOH
product. I I | e
MeO 2. 10% aq. H,SO4

4. B is the major product and it is anti-Cram

product. Hossm

78 PFAfaf@a TUiaor & faT Hia a1 & FUT

HO4S
frfafaa & & wé ¥ 2 j@@

o g o] Q’ (o] 3. @O
—_— + R
A A A e
A B lo)

1. m-CPBA 39Fd i § auTB 75. The compound formed in the following reaction
AET 3TE ¢ sequence is
2
2. m-CPBA g IfHFHE § AU A -
> 1. Li, liq.NHg, t-BUOH
qET 3c9E ¢ >
. 0,
3. 2. H,0,/NaOH SUgF 3R ¥ 2.10% aq. H,SO,

AT B AT 3¢ B HO3S
4. aq. H,0,/NaOH 3ugeFa AfHFHF & :
AT A {TT 3 B

5

H,N

HO;S

.

74. Which one of the following statements is true for
the following transformation?

o ? o 20 o 4
—_—— +

A B

HO

B8
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76, Wrfaf@a dife F & e ged st
afa-ga gt §, ag & t

76.  Among the following compounds, the one which o Hooc® :

has highest dipole moment Is ‘ .
| 78. farfatea sfffhar & qaer aror go

" 3G &

2 QZQ : ' | ' 1. A .

8 P )\/ " Ao, 2. TiClg; HCI g
|

e 1

77, UV-Vis Ve # UF srefeiEE #r 2

el

| A

Amax 275 0M W § 5T 7 & 75 Afw - /@,m
A,

78. The major product formed in the following

reaction is
2,
)\/ * . I A
ZNO, =
2. TiCls, HCI
3, o)
v (Y ..
St
4. AP 0 ’
Hooc" : NH,
) ) > /O/
77. In the UV-Vis spectrum, a diterpenoid exhibited a
Amax at 275 nm. The compound, among. the 4. /Q
NH2

choices given below, is



29

79. 9y 3T _QgfRg (FTe3) c NMR TFeH 80. An organic compound exhibited the following H
9 -
! NMR spectral data:
# uIsde SrgITel A FWTB F AT e gleT P

arer Reaat iy HEAT FHIA: gnfr 0780(2H,d,7=8 Hz), 6.80 (2 H,d, /=8 Hz),
4.10(2H,q,/=7.2 Hz), 2.4 (3 H, s),1.25(3 H, t, J
= 7.2 Hz). The compound, among the choices

OH
OH . .
OO given below, is
J CC 0
HO OH
A B 1 /@)\
EtO O
1. 313 AT 315 D/U\/
2.
2. TS OAT ©: MeG o
. /@)’K/\
HO o

3. Ui 99T |
4. 9T AT IS

79. In the broad band decoupled *C NMR spectrum, ‘ Q)l\om
the number of signals appearing for the two 4. Et
pyrenediols A and B, respectively, are

81. T &TRITKMnO, & &Y JARFAT &7 o-

OH
°” CO ISR STEIHTT FoATa & S 3 FRTH
Ho OH SIEHFTSS ¥ 3T QYT 3eure A
A B TAET & S R FFERIeAT Fow gfveror
1. eight and eight T g1 AR &

2. eight and sixteen

3. five and ten o
4. five and eight ] 765

80. U FEfeR Iiffw & 'H NMR e , coon
& K} C o 3H OFE & COOH
67.80 (2H,d,/=8 Hz), 6.80 (2H,d, /=8 Hz), 4.10
(2H,q,7=7.2 Hz), 2.4 (3 H,s), 1.25 (3 H, t,/=7.2 3 o]

Hz) ' COOH
(o]
Prfafad & ¥ ag atfe & . 765

o] .
/@JJ\ 81. a-Pinene on reaction with dilute alkaline KMnO,

produces a diol, which on further oxidation with

o
0 undergoes a positive haloform test. The
O)K/\ compound A is

o}
Q)‘\OMe

1.
Et

2. chromium trioxide gives product A, which
MeO

3,
HO

4,
Et
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0 Me [@
1 Pﬁi >
HNT SN N
R
0
Me~ N
NJ\/E\
2 >
HZN)\\N N
o R
' HN N
3 ):k,l[»
HNT NS N
Me R
0
4 HNJ\JEN\>
Me—HN)\\N Nia

82. The major product formed in the reaction{of
guanosine with one equivalent of methyl iodide is

w N -
=
- 7 T
L i
Z\?Z ;UZ\&Z Z. \g
gO)

R

s
PR
" o)
% K9,
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83. The major product formed in the following

reaction is H (o)
tho\”,N\E‘kN OH
H
s © Spy ©
1. Gly-Leu + toluene + carbon dioxide
2. Phe-Leu + toluene + carbon dioxide
3. Phe-leu + benzyl alcohol + carbon
dioxide
4. Gly-Leu + benzyl alcohol + carbon
dioxide
85. WfAw 3- AR  wrsaat YT ¥ e
¥ fav waifts sugea sfdreds ¥
o= o e
NC - 3. Ph)\rOH
4. ’ 1. Qou o
oH OH
| 3 O
COOMe 4. '@
84. FIET F FUT 10% YARTH A 3ufewufy 2 M“*g* o
A U 1w spticers #r grede @
ah : A s a_ 85. Among the following, the most suitable reagent

for carrying out resolution of racemic 3-
methylcyclohexanone is

HO Me

O
H B
Ph 3, OH
H OH
O Npp O oH o
2 MeoocJ\/°°°”‘° 4. ‘—“ O
1. Gly-Leu + toluene + carbon dioxide HO

2. Phe-Leu + toluene + carbon dioxide

3. Phe-leu + benzyl alcohol + carbon 86.fFrifafla aifdfmar wat & LT 3edrer X
dioxide aury $r oA §

4. Gly-Lleu + benzyl alcohol + carbon o
NO

2

84. Reaction of the dipeptide, given below, with
hydrogen in the presence of 10% palladium over
carbon, produces a mixture of
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1. Xls moom Yis @?‘00(’5‘
S
2 Xls COOEt Yis
u 0
a3  Xls Yis Qﬁ;
COOEt
4, Xis Yis Qj(
86. In the following reaction sequence, structures

of the major products X and Y are

(I v (COOEY, _MEOEL_ y _ZniACOR
NO, .
y CO)-
) . COOEt
1. Xis m OOEt Yis N
N02 H
) /o) M
2. Xis COOEt Yis
j :NOZ N“O
H
0 0
0
3, Xis OFt Yis o)
NO, N
0 .
o « COOE
4. Xis OEt Yis NH
NO,

87. uﬁmmaquWaﬁrﬁm

OH OH OH
O/ SnHoL A0 /O/
" ON (90%) - HN (@0%) ActN
oy .
OH
N
e (% e X
(90%) 7

: :OH : :OH
NO, NH,

(25%)

(90%) NHAc

o it ¥ p eI fAAES dUlo-
Wﬁﬁmﬁmﬁﬁﬁmﬂﬁgﬁ
yifeqar & AL, T

1.’57 3R 20%'

2. 57 3T68%

3, 83 3T 68%
4. 83 3T 20%

87. Conslder the following reaction sequence:

OH oH
Q SHHCI /@( AcO
ON '

-
(g0%) HN (©0%) AeHN
(70%)

L, CC,
NO, NH,

(26%)

OH
©/ HNO;
et b P

SWHCI
——p
(00%)

The overall yield" for the formation of p-
hydroxyacetamhde and ohydroxyacetamhdes
from phenol, respectively, are approximately

1. 57 and 20%
,2' 57 and 68%
3. 83 and 68%
4, 83 and 20%

88, 1,2 BTGFHRICAT TAT dl-2,3-TGEA GECICICH

F 1 S
Ny veyr
. and
: Me' H
,H H H OH
F OH
H H Me OH e
2. H and H Me
£ H
F OH
3 HgH HEB/\OH
. ! and
Me H
E Me
4 H@,\F H OH
. and
H OH
H M H Ve
88. The most stable conformations of 1,2

difluoroethane and dl-2,3-butanediol are

A0 OH
N0 ©i
(80%)

OH

NHAc
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89. p-TSA &Y 3ARET AT Fr 3afFAfa & (5)-

124505 B fT FiPzEHT A
HFARRAT 1 N ATT 3cUg A Aear 81 adhy

T §

Ph
2 HO Y™
0._0
Ph
3. N
(o]
Ph
o \~OH
~—0
4 Ph\

89. Reaction of (5)-1,2,4-butanetriol with
benzaldehyde in the presence of a catalytic
amount of p-TSA furnished the major product A.
The structure of A is

S/46 BJ/13-1CH—5
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O\;/O
Ph
O/\/\/OH

3. N

O
Ph

Ao
4 pp

90.mmﬁmmr§@a

90.

3¢ ©

H OTs

KH/THF

———— e B

o
I

-

3066

The major product formed in the foliowing
reaction is

H OTs

KH / THF
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91.ﬁmﬁf®a‘mﬁﬁﬁmm§wm
i |

eean

WOH
1. NaH, GSy, Mol

2 200°C -

91. The major product formed in the following
reaction is '

LOH
1. NaH, CS,, Mel

2 200°C

34

92. fRwafaf@a fffrar # sore arer e

3cue &
No
(o) O 1. hv, aq. THF
_ =
2 A
e
(0]
3.
OH
(0]
4. )
z\ _OH

92. The major product formed in the following

reaction is

j;u;f@ 1. hv, aq. THF




93.

93.

| N

(0]
N
"
XOF°
(o]
(0]
(o]

w

X
1

frafafea s & = arer 77
Erice

(@]
Ci:/r hv, Et,0
———

OH

H

>

380

OH

§

The major product formed in the following
reaction is

35

94, AFafaf@a sfAfwar w57 F 3fAfFar & g
ATUT HET 391G BH TgdifaT

A C O
~ i. O3; Me,S 8
2. Ph3P=CHCOOEt
(excess)

\ 7

COOQEt
1, Ais hv  Bis n
COOEt
2. Aishy Bis COOEt
___COOEt
COOEt
3. Ais A Bis I:i
COOEt
4 AisA Bis COOEt
__COOEt

94. Predict the condition A and the structure of the
major product B in the following sequence.

\ 7

P A i. 03; Mezs
NI

(excess)

COOEt
1. Ais hv Bis j\/\//\
COOEt
. . " COOEt
2. Ais hv Bis
__ COOEt

COOEt

\ 7

3. Ais A Bis

\ 7/

: COOEt

. _ ~ “COOEt
4. Ais A Bis
___COOEt

95, FAFATATRT FIEGROT H THSROT 1 FAITH
39GFT T §

H
H

2. PhP=CHCOOEt
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96.

1. STERTST THRITE &l # Hlar-eedy
ardier & e

2. RT3 7 Pler-Aeedy qur v
e & fa-teed

3, AT ger Pl e AT TR
rafaw 7 Fie- Qeedr |

4, JeTer (T ger A fB3- Qeedy aur
arfra Jraedr 7 B geedy |

The most appropriate mode of cyclisation in the
following transformation is

O—d

1. con-rotatory in photochemical;
dis-rotatory in thermal conditions.

and

2. con-rotatory in thermal; and dis- rotatory in
photochemical conditions.

3. con-rotatory in thermal} and con- rotatory in
photochemical conditions

4, dis-rotatory in photochemical; and dis-
" rotatory in thermal conditions

w RN gEedtE YAr UREE T @
34,500 Rreest/fere 1 &3 @ feRd ar &
dfF 75 fAde & ag Ruead T R
21,500 fagest/fAse & S &1 YAr & AT
ty, B

1. 90 fA=
2. 110 fA«C
3. 180 AT
4, 220 e

~ 96. A radioisotope *'Ar initially decays at the rate of

34,500 disintegrations/ minute, but decay rate

36

97.

98.

98.

99.

falls to 21,500 disintegrations/minute after 75
minutes. The ty, for *'Ar is:

. 90 minutes

110 minutes
180 minutes
.- 220 minutes

AW

MeTiCl, TT(CO)sMo(thf) HFell & @rer
foraToEt NMes;, PMe, &t CO 1 arfRfdwarefierar
& ot § |

1. CO > PMe; > NMe; and CO > NMe; > PMéj
2. PMg; > CO > NMe; and NMe; > CO.> PMe;
3. NMe; > PMe; > CO and  CO >PMe; > NMe;
4, NMe; > CO >PMe; and PMe;>NMe;>CO

The orders of reactivity of ligands, NMes, PMe;
and CO with complexes MeTiCl; and
(CO)sMo(thf) are

1. CO > PMe; > NMej and CO > NMe; > PMe;
2. PMe; > CO > NMe; and NMe; > CO > PMe;
3. NMe; > PMe; > CO and  CO >PMé; > NMe;
4, NMe; > CO>PMe; and PMe;>NMe;>CO

Refatee # & go et vt &

1. XCF4, C1F3
2. XeOy, ICIf
3, XCOng, ICl4-
4. XeOq, CIF,

The number of lone-pairs are identical in the
pairs:

1. XeFy, CIF;

2. XCO4, ICl4”

3. X302F2, 'ICL;-

4, XCO4, CIF3

T 7 ¥ o Atgalk A & FT & w
PTG, T & |
(A "1 (B)¥Co (C) 57Fé (D) 1215

1. (A), (B), (C) AT (D)
2. (B), (C) T (D) Hde.
3. (A), (B) T (D) Fael
4. (A), (C) YT (D) had.



99. Among the following, those can act as Mossbauer

nuclei are
A) "I B)¥Co (C)*Fe (D) ''sb
1. (A), (B), (C) and (D)

2. (B), (C) and (D) only.

3. (A), (B) and (D) only.

4. (A), (C) and (D) only.

100. CI" @41 OH” femmust & @ry +la & Fore

WUROI: TTHADT THeaA  HFel Falrem
gl
(A) Be(Il), Ba(ll) (B) Ba(ll), Co(Il) (C)

Co(I), Zn(II) (D) Be(II), Zn(II)

1. (A) T (B)
2. (B)dYT(C)
3. (C) @ (D)
4. (A) @4 (D)

100. Which of the pairs will generally result

in

tetrahedral coordination complexes, when ligands

are CI  or OH™:

(B)
Co(Il), Zn(II)

Be(IT), Ba(Il) (B) Ba(ll), Co(Il)
(D) Be(1l), Zn(11)

(A) and (B)

(B) and (C)

(C) and (D)

(A) and (D)

101379 & dR w0 fafds St 7 [CoCl)™ §l
TRAIUT A W SHHT {97 AeTr @Y ST &
Safr 7 3TRa & W gmH T

FOHT AT & AT &l FHH FROT ¥

PO -

1. Co(ll) % TH-aTA HT TJshelhd A
IHCHRIT # gRafda g |

2. Co(Il) & JHTFHIHIOT 3aTAT Co(Ill) H
aRafda g |

3. Iqherhry foReee & faurest @t
HSCHANT foreee 81T RAdeT &
& o gl gl

©
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101.

102.

102.

103.

Co(ITfaher: TREdt Hhel alrelr §
Safeh Co(Ill) fashet: R el
AT &I

Silica gel contains [CoCL,]* as an indicator.
When activated, silica gel becomes dark

blue while upon absorption of moisture, its
colour changes to pale pink. This is because,

1. Co(l) changes its coordination from
tetrahedral to octahedral.

2. Co(Il) changes its oxidation state to
Co(I11).

3. Tetrahedral crystal field splitting is NOT equal
to octahedral crystal field splitting.

4. Co(Il) forms kinetically labile while
Co(III) forms kinetically inert
complexes.

AT 98 RISy & TR § S FYaT
T AT, aw® R

1. 9fq @fFT ¥ & 3RRA Fog
g gl

2. BfhT aEar A S IR Fog
gFAT  WHCATAT B &1

3. WishT IaEqr & TH IR g
AT e & STafeh g der
AT BT & |

4. T WHET HRATHA 7 qrar e B

For the metalloprotein hemerythrin, the statement

that is NOT TRUE is

1. there are two iron centers active
site.

2. both iron centres are hexacoordinated in the
active  state.

3. one iron is hexacoordinated while the other is
pentacoordinated in the active state.

it is found in marine invertebrates.

per

4,
U SfauHaTe faehd Cr(il) §Fa & fow
I a7 faures AAEIAf@a & @ i @

1. 1
2. 2



103.

104,

104,

105.

105.

3. 3

4, 4

For a tetragonally distorted Cr(IXl) complex, zeto-
field splitting results in the following number of
Kramers doublets: -

B
BN -
AY

[BusNJ;Re;Cls RIS e T, & 15000
om! W ww oy ¥ BrE WA F ST
Qe ¥, T &

1, non
2. 88"
3, §—n
4, n—38"

Intense band at 15000 cm™ in the UV-visible
spectrum of [BuN]Re,Clg is due to the
transition:

. n—on
2. 868"
3, 8w
4, 1 —38'

yFhg wemA HOFEEeNd @ Ce(SOu),
KMnO,, HNO, @7 I, & 3Uadd # Foragiel
gREdT BT & FAU: -

le, le,2e dAT 4e
le, 3¢, 2e AT 4e
2e, 3e, le dAT 4e
2e, 4e, le AT 3e

Rl ol S

Electron change in reduction of Ce(SO4),,
KMnOQ,, HNO, and I, with hydrazine in acidic
medium, respectively is

le, le, 2e and 4e
le, 3¢, 2¢ and 4e
2e¢, 3e, le and 4e
2e, 4e; le and 3¢

N~

38

106.

106.

107.

107.

108.

hanlieadl

108.

1
2

- 3. HC104
4

Rl ol S e

H,80,# S diffien 3e fr g SUagR
&Y TG

1. CH;COOH
2. HNO;
3. HCIO,
4. H0

The compound that will behave as an acid in ,
H,S04 is ‘

. CH;COOH
. HNO;

. H,O

ATgeIate & 3iTFATSET NyO;, Nzomurﬁzos,ﬁ
i/ At e/ NN st T
ag e e

1. N,O, T N,05
2. N, O3 dUT N,0s
3. N,O, a7 N,0,
4. N,Os haol

Among the oxides of nitrogen, N,O3, N,O, and
N,0s, the compound(s) having N-N bond is/are

1. N,04 and N,O5
2. N203 and N205
3. N203 and N204
4, N,Os only

n-BuLi 4T PhBr & 3ifRfRar & fAerar &

. 2 n-BuPh + Br, + Li,

. PhPh + octane +2 LiBr
n-BuPh + LiBr

. PhLi+ n-BuBr

The treatment of PhBr with n-BuLi yields:

2 n-BuPh + Br, + Li,
PhPh + octane + 2 LiBr
n-BuPh + LiBr

PhLi + n-BuBr



109. 915l sLTT88sT (C,H,) 3T 3fem § aur

1009.

110.

110.

ﬁﬁ?mﬁmaﬁaﬁaagmw
g & R o S WRAOT urg wHet @
HROOT fRaT ST HahaT & FAifF

1. ¥E GHAUT 4t ¥ G W
At § &9 Srar B

2. HHAU U § ST g W TE
CH dofat & ROT fRREr wred ¢
o B

3. WA urq Hr 3ufPufy 7 sadr
TECIIIOT STHAT T STl &

4, CH & 99 & FRUT Ig HHAUT
g #r 3ufeufy & R @ Sar &

Though cyclobutadiene (C4Hy) is highly unstable
and readily polymerizes in its free state, its
transition metal complexes could be isolated
because

1. it engages in long-range interaction
with transition metals.

2. it gains stability due to formation of
CH,* on binding to transition metals.

3. its  polymerization ability reduces in
presence of transition metal.

4. it becomes stable in presence of  transition
metals due to formation of C,H,*".

farafaf@a foasmst @ raeiar & Ted
gwm‘rqﬁnﬁm

C2F4, NEt:;, CO and C2H4

. CO <C,F; <CHy <NEt;
. CF4 <CyH, <NEt; <CO
. C;Hy <NEt; <CO < C,F,
. NEt; <C,H, <C,F, < CO

W N -

Identify the order representing increasing n-
acidity of the following ligands
C2F4, NEt3, CO and C2H4

. CO < C,F, < C,H, < NEt;
. C,F4 < C,H, <NEt; < CO
. CyH, <NEt; < CO < C,F,
. NEt3 < C2H4 < C2F4 <CO

S W N -

39

nL.fam 7 ¥ vl e gaifts dohg
3ot (Faer BueT A §, a5 €

1. VCI*
2. (n*-CsHs), Cr

3. [Co(NO,)s]*
4, [Ni(EDTA)]*

111. The species with highest magnetic moment (spin
only value) is

1. vCi*

2. (n’-CsHs), Cr
3. [Co(NO,)*
4. [Ni(EDTA)J*

12.Ir,(CO),, H UTq-ITq el & wear §

4
6
10
12

AW

112. The number of metal-metal bonds in Ir,(CO);, is

4
6

10
12

113.[Cr(NH;)]** & Soiagiae Tigen § e s
i@ GHAT & HROT a1 &

LN =

(A) *Azg—*T 1y (B) *Agy— Ty
(C) 4A2g_'2Eg

59 & N H TE FY A gAIAT

L. (A) T frgar #g=a gl
2. (C) @ gar #g=1aA §
3. (A), (B) @UT(C) Fr gt a&v &

4. (B) YT (C) #r fard svrev &l
113. Three bands in the electronic spectrum of
[Cr(NH;)]** are due to the following transitions:

(A) ZAZg—»:T.g (B) *Az—*Ty,
(C) “Ay—’E,

Identify the correct statement about them

1. Intensity of (A) is lowest

2. Intensity of (C) is lowest

3. Intensities of (A), (B) =and (C) are similar
4. Intensities of (B) and (C) are similar



114,

114,

115.

115,

116.

(A) Nb, Ta (B) Mo, W (C) La, Lu (D) Sc, Y

1. AU B $ae
2, A Ul C hadl
3, B U C FHdel
4, A, BT C Hael

Identify the pairs in which the covalent radii -of

elements are almost similar
(A) Nb, Ta (B) Mo, W (C) La, Lu (D) S¢, Y

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

FdamsEqI) 3mEET (A) Nd(II) (B) Gd(UI) ar
(©) Dy()) W AR Hifow wdfows

e Jefm amget Rua @@ & fav

e grar & a5 §9 €

1. &hadl (B)

2. aw (A UT(B)
3. ae (A) TUT(C)
4, %ad (B) AU (C)

Consider following lanthanide(III) ions.

¥ A, F FH AT E

40

116.

117

117.

1. (C)>(A)>(B)
2. (A)>(B)>(C)
3. (B)>(A)>(C)
4. (C)>(B)>(A)

The A, of the following complexes
(A) [CoCL]%,

(B) [CoBr,]* and

(C) [Co(NCS)4]* follows the order

L. (€)>(A)>(B)
2. (A)>(B)>(C)
3. (B)>(A)>(C)
4. (O>®B)>(A)

P & @ Ae A & aea

fifow
(A)
(B)
©

1. Shael(A)

2. %had (A) GUT (B)
3, had (A) dUT(C)
4, Had (B) dUT(C)

[CHEDTA)]

[Ru(bipy)s]”™
[PtCl(diene)]"

Identify the chiral complexes from the f,o.,lﬁlyc:)i&ing:

" (A) [Cr(EDTA)] -

(B) [Ru(bipy)s]’*
(C) [PtCl(diene)]”

1. (A)only
2. (A) and (B) only
3. (A) and (C) only

(A) Nd(III) (B) Gd(III) (C) Dy(1I1) 4. (B) and (C) only

The magnetic moment closest to the ‘spin only 118.0& Hm?ﬂ'q THTIT

value is(are) for ' 2 2

1. (B)only S(!IE§I§E)+T(3IEJ|J|IC|E|;) — P(3¢915)

2. (A)and (B) only

3. (A) and (C) only ﬁmﬁgmmﬂﬁaﬂqﬂaﬁ?ﬁx#
4. (B) and (C) only fopam aTT| ARYS ATP H =08 &
PR et G a5 Y R M

(A) [CoCLJ™,

(B) [CoBr,]* ar

(C) [Co(NCS)J*
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Lot \/ !
A . /
T — T
, 1 t
T\ SN
T —> T —
118. In complexometric titration

S(substrate) + T(titrant) — P(product)
The end point is estimated
spectrophotometrically. If S and P have € = 0, the

shape of the titration curve would look like.
Y N
— E——
S N AN
T T—

T —

119.CHCL; @1 STl & &I “A” &1 faawor rgard
9.0 ¥ THH 5 mL CHCl ¥ &8 wawml &
fassia frar a@m 39& 5 mL ST e
¥ “A” F 999 % fawfda &=t § fow
AT FEE A wer &

Faladl S M
WA WN

119.Distribution ratio of “A” between CHCl; and
water is 9.0. It is extracted with several, 5 mL
aliquots of CHCl;. The number of aliquots
needed to extract 99.9 % of “A” from its 5 mL
aqueous solution are

bl ol e
wn A WN

S/46 BJ/13-1CH—6.

120.Si0, ¥ faffesr ®at & iaEialor & faw
FIEATGEAT T & FH &

1. Tridymite = quartz = cristobalite &= liquid

Sio,

2. Quartz  tridymite < cristobalite « liquid
Sio,

3. Quartz 2 cristobalite 2tridymite = liquid
Sio,

4. Cristobalite tridymite & quartz = liquid
Sio,

120. The correct equlibrium order for the

interconversion of different forms of SiO, is

1. Tridymite = quartz = cristobalite &= liquid
SiO, )

2. Quartz < tridymite < cristobalite <« liquid
Sio,

3. Quartz = cristobalite 2tridymite & liquid
SiO,

4. Cristobalite= tridymite & quartz & liquid
Sio,

121.371MATRAT 248+ 8, —» 2 A8, & faw 3fRFRAT
HHHOT 57 THK &

HFTAfRAT 2T = K[AB] [B,]

50 & 9\ & 3rqey wanfaa franfafer &
. 2A4B+B,—*— 24B,
2 AB+AB_ , 5 (st

A4,B, + B,— >24B,
3. AB + B,—** >4B,
AB, + AB—£2524B,

4. AB+ B, = AB; (fast)
AB, + AB—*24B,

121. The rate equation for the reaction, 2AB + B, - 2
AB,, is given by

rate = k[AB] [B,]

A possible mechanism consistent with this rate
law is



" slow

2 AB+ B, —5o0_,
AB FABv-Asz(fast)
4B, + B
AB + B,—dv
AB, + AB—fs_

AB+ B, = AB, (fast)
AB, + AB—™% stow

248,

— ) 4B,
AB,
—L52 4B,

slow

24B,

122. 18T w9 earer e

122,

H, - 0, 3¥IfAfRAT & REwle g gar %
ST A@eT AMRT B g7 s@er
AU g7 @ 310w i &

HATRAT nA - 3cutg &Y AfE 25
50 AR & e s, oc[4],7 ¥

Hd o W UF nfOasw R srger
arelt AR gfacha AR & o &
qigmmmwmmeﬁrs’rmﬁ
g

qarsT et F ¥ Fer ar adr &

|
2
3.
4

Luaarm
el Il T
Fael Il

hael | AT Il

Observe the following statements:

In the H, - O, reaction, explosion occurs
when the rate of chain branching exceeds that
of chain termination.

. The order of the reaction, nA —  products,
"is 2.5. For this reaction,

-3/2 .
ty, <[ 41,7

42

lIl. Unimolecular gas phase reactions

are second
order at low pressure but become first order at
high pressure, :

. Which of the followlng s cortect?;
1. v|,“ Il and Il are correct

. -2, Only I‘l is corfect
3. -Only lllis correct

4. land Il are correct. sk !

123.(0,L) m#wm%%ﬁu axm

123,

(L - x).

GiesThe Tl Welel x (L/2-x) (L - x)%l's‘ﬁl
e & e i taa st O gae @i

qm;rmi?fr a's'%
2 2
1. 2<E< 5
8mlL 2mL
. h2  /
2. E> 5
2ml
2 2
3, h ~<E< h -
4mlL 2mlL
2
4. 0<E< h ;
8mlL

For the particle-in-a-box problém‘ in (0, L), an
approximate wave function is given as x (L/2 - x)

will obey

The average energy E for such a state -



h2
<
2mI?

2
3. h ><E
4mL

h2
8mi?

4. 0<E<

124.x 4T y & TR & favr Reaff@a newe e
aw g

X y
-1 1
0 2
1 3

x Ty & TETAIUT A TUT FHaY 0w 8 &
T Ter FYUA g1 -

1. A= 2/3, B=1
2. A=-2/3, B=1
3. A=-2/3, B=-1
4. A=0, . B=0

124. For two variables x and y, the following data set is

given:
X y
-1 1
0 2
1 3

The correct statement for the covariance A and
correlation coefficient Bof xand y is

1. A= 2/3, B=1
2. A=-2/3, B=1
3. A=-2/3, B=-1
4. A=0, B=0

43

125.

125.

126.

126.

127.

127.

3T FAT A (ay- 1) (ap—1) exp (81, (T
oy, 0, AT pTATATH §) aT FISIoTelt FETR
T Hgwgaaa g, ag &

1. 3dhaTeh
2. AfhETH
3. 5d ShE&lh
4. SfhdTsh

The hydrogenic orbital with the form of the radial
function

(a1 (cp—r) exp [-fr], where a;, @, and B
are constants, may be identified as a

3d orbital
4f orbital
Sd orbital
5f orbital

PwNR

[x [x, p’]] HFRE AT &

L [px [x,p]] ¥
2. [xp, [x,pl] Al
3.-[p, ¥, p]] A1
4. [x ¥, pl] ®I

The operator [ x, [x, pZ] ] is identical with

[ox, x,pl]

[xp, [x,p]]

"[p: [Xzip}l
% 04,011

PwnNpg

(0, 1) AT &, diFq FoT & ofa & faw

n>w & AT H F) FT AT RO
L*/6
£*/3
/4
t*/a

pWNeE

For the particle-in-a-box problem in (0, L), the
value of (x*) in the n = o limit would be

1’/6
L*/3
1*/4
L%/4

OnNE



128 fFafafea gt fPreqor & v el
Hehelel gAIiT '

Cn ‘ nC2

'
1 Alu

L4
2- .2"

3. By,

4 4,

128. Identity the Mulliken notation for the following
irreducible representation

IE Ca nG, )i Oh
-|1 ‘1 ’—1 1—1 ‘,—1
1. 4,
2. A’;u R
3. B, L
4. A, |
129. At sy fr Rig wogg wwfAfa
ggaifad (@ c-cduf i e SaS AT §)
X

44

1 sz
2, 8
3. Dy
4. Dyy

129. Identify the point ‘group‘ symmetry of the
- following molecule (all C-C bond lengths are
equal) . '

P W
o
N
&

130. Nb (SRAIY] Fariora )y Fotasr sraeer &
AT g HHT °D &1 F UG Fhd F IqER
o P & Y
1. [Kr] 4d’5s’ |
2. [Kr] 4d*s5s’
‘3. [Kr] 4d°55°
4. [Kr] 4d’ss'sp’

The ground state term symbol for Nb (atomic -
number 41) is *D. ‘The electronic con'figuration” '
corresponding to this term symbol is _ )

130.

1. [Kr] 4d®5s®
2. [Kr] 4d*5s!
3. [Kr] 4d°5s°

4. [Kr] 4d*5s'sp’
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131.979 dehg &aF Y IufeAfa J (@A 132. Identify the  Hiickel  determinant  for
o .
SheeT 97T) 1D, > P, WHACT v Qe cyclobutadiene:
2 1
a—FE yij 0 0

1. gemsar #
el g a-E B 0
2. gamE A 1. 0 E
3. 7t pooa- p
4. 6aTsaA 0 0 p o a-E
131. In the presence of an external magnetic field a-E B 0 p
(normal Zeeman effect), the transition 'D, — P, g a-E B 0
splits into 2. 0 B a-E B
1. 9lines B yij 0 a-E
2. 8lines
3. 7lines -
4. 6lines a-E P 0 P
5 p a-E 0
132.TIgFAGAES & fU gher U & 10 p a-E B
B 0 p a-E

4.
a-E B 0 B B a-E
, p oa-E 0 0 0 B a-E
‘1o B a-E B
B B 0 a-E 133. 0.05 M CHsCOOH & 120 ml & T 0.05M
‘ ¥ fergeT #r
a-E B 0 5 NaOH & 40 ml fAellsr W pH grefr
(pKa =- IOg Ka)
f a-E p 0
3. 0 ﬁ a-E '3 1. pK,+0.69
2. pK,+0.301
B 0 B a-E 3. pK,
‘ 4. pK,- 0.69

133. On mixing 120 ml of 0.05 M CH;COOH and 40 ml

N B a-E B 0 0f 0.05 M of NaOH, the pHof the  solution is
0 B a-E B (PKa = —log K,)
0 0 B a-E 1. pK, +0.69
2. pK, +0.301
3. pK,
.

pK, - 0.69

S/46 BJ/13-1CH—7



134,90 TR # H,, 0, H,0 T CO, § forae co,

134,

135

A AR w1 g § qur wfRfe
2H, (g) + O, (g) = 2H,0 (g) =l GIFY UH
AT &1 T Ay T Wi Y

PR
WA W

A system consists of gaseous Hy, O, H,0 and CO,
where the amount of CO, Is specified and the
equilibrium constant for the reaction 2H, (g) + O,
() = 2H,0 (g) is known. The number of degrees
of freedom of the system is

PP
s wN

FYeT #r gamﬁ-m‘ra?sa FeATAT: AR

Bid § g e X g &)1 wdr g @y

YT FROT

(a) FATIARA: AW (c)37eRT 8T 55 a:na

(b)arfererer: fRaT

(d)geIFEIer Seel. T
1. (a) € (d) & (b) > {c)
2. (a) € () & (b) &> (d)
3.(a) > (c) & (b) &> (c) .

4. (a) > (d) & (b) &> (d)

135. “Colloids are thermodynamically unstable with

referencg to bulk but kinetically

stable”.
Identify the correct pair: :

Statements

(a) thermodynamically
unstable
(b) kinetically stable

Reasons

(c)interfacial

surface tension

(d) electrical
double layer

46

1. (a) ¢> (d) & (b) © (c)
"2 (a) € (c) & (b) & (d)
3. (a) ¢ (c) & (b) & (c)
4, (a) > (d) & (b) > (d)

© 136,100 MHz 9T & F arel nmr WEIHET

136.

137

137

T 3YAT FeT G THAX AR T™MS T 4.72,
4.6,1.12F41 1.0 ppm H g W IR gt
AT &l Im(z T ) TUTEp (ppm H), F AT
AT BT %

12 TUT 3.6 L B
6 YT 3.6 L
12 YT 2.86
6 TTUT 2,86 o

el S

An AX system gave 4 lines at 4.72, 4.6, 1.12 and
1.0 ppm away from TMS using an nmr’ \
spectrometer operating at 100 MHz, What are
the values of Jax (in Hz)and 8 (in ppm),
respectively? L
12 and 3.6 [ (VA
6 and 3.6 i ;
12 and 2.86 V

6 and 2.86

A KT = 1, AT T ST aﬁﬁrraw%m
ol T () TovEdr Foit T e ot
T (E) @ 2 gfre wife §, & v aw
AR U (ny/n) g1,

PwONPE

2e”

2¢?
2

e

e-2

PWNPR

. The equilibrium population ratio (n; /n) of a

doubly-degenerate energy level (E) lying at
energy 2 units higher than a  lower
nondegenerate energy level (E;), assuming ksT = 1
unit, will be

2e”

2’
e2
e-z

N



138.

138.

139.

139,

140

TR UHA & AU Sl & FU7 ¥e7
1. §dq=0
2. §dw=0

3. 3%AT QU1 ¥9 & FF H ager o
e &

4. FE 7 T § FeAT # IRafda
frar ST aEsar &

Which of the following statements is true for a
cyclic process?

dg=0
, $4
§a’w =0
2.
3. Heat can be completely converted into work.
4. Work can be completely converted into

heat.

(a)U 0.01 AYSTSl NaCl faerasT T (b) TH0.01
HIeleT Na, S0, faaaer i ¥ Imafas arHany
farfaf@a & ¥ ggafaw

1. (a)0.010 mol kg™ (b) 0.010 mol kg™
2. (a)0.010 mol kg™ (b) 0.030 mol kgt
3.(a) 0.010 mol kg™ (b) 0.025 mol kg™

4. (a)0.010 mol kg™ (b) 0.015 mol kg’

Identify, from the following, the correct ionic
strengths for (a) a 0.01 molal solution of NaCl and
(b) @ 0.01 molal solution of Na, SO,:

1.(a) 0.010 mol kg™ (b) 0.010 mol kg"1
2.(a) 0.010 mol kg™ (b) 0.030 mol kg™
3. (a) 0.010 mol kg™ (b) 0.025 mol kg™
4.(a) 0.010 mol kg™ (b) 0.015 mol kg™

U fAda & 100 379Hse Fom X & IR

38 1éomhr@m%|mrumrrw
fasra i e saET

1. 107 kg
2. 10% kg

47

3. 460.6 kg
4. 4.606 kg

140. A system has 100 degenerate energy levels and

141.

141.

100 bosons are kept in it. Find the entropy of the
system at equilibrium.

107 kg
10 kg
460.6 kg
4.606 kg

Reteg IAFIT O +ne=Rr & AT Fla &
HE AT THEOT §

PWNE

RT

ECE

nF

lo]

E° nm

E =

Lan

Which is correct Nernst equation for redox

reaction O+ne=R?

L E=E K n@
2. M:e%(h‘"’f")
R]
-[0—]- '%(15—1 ")
3. [R]_e |
4, M__:e%([;‘ 10)



142, UF o IROT &7 ol WAFARTE &7 o7 Aader

0 SIoT X fe@rar ¥ 2d arerr 3feRor e

1, 97 fadar 20 v @)
2. S fYader o/29 fe@mmem|

3. & fadeT sin® (Si;a]“ﬂ e

4, 897 fadT sin (Sinzza)w fe@maa|

142, A plane of spacing d shows first order Bragg

143.

143,

diffraction at angle 0. A plane of spacing 2d

1. shows Bragg diffraction at 20
2. shows Bragg diffraction at 6/2

sin @
3. shows Bragg diffraction at sin™ ( 5 )

sin 20
)
ATUTB T X U & g
AT AR G rap & @ H, 0] Solot
¥ T TR ST B H TH AT
Da(1) Da(2) + Op(1) D(2) & |

4, shows Bragg diffraction at sin” (

1ﬂgvﬁ*mﬂﬁmﬁﬁqa%WﬂJEEFNTam
¥ oo & QAT

2. TF U IS q¢ § ST Ageaqor g
ST B o & fAT ’

3. IF UF HgHANSTE GG & St Agedqol g

m%rAB——)O$m‘ )
4. TE U IAAE UE § S AGeAqr g
SIGLH %FABAOQ'T%U

In the formation of H, molecule from 2 H atoms
placed at positions A and B, and separated by a
distance rpg, a part of the spatial wave function is

| D4(1) Op(2) + Dy(1) Oy(2).
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1. Thisis a covalent term and is important
as fap—>

2. Thisis an lonic term and Is Important
as Mapg—> © »

3. This is a covalent term and Is Important
as rp—0 .

4. Thisis an ionic term and is lmportant

“as rp—>0

144. 0 F A F 0.4 M R 1 A, nm 9T FaT

1 cm BIE AT H T FE TRIFETAT 50%
¥ 1em & AN AT BT T FEF A i T

w8 H 01 M ermer & W W:j:iﬁ'i

0.1761 &I

sﬁTﬁaaﬂqmmqwmﬂ?Wﬂ&uiqrémk»
39 farerer i gRaEr @ gl R A
0.1M TAT B 0.1M T U § |

B

(log 20 = 1.301 ; log 30 = 1.4771 ; log 50 1:699)

1. 33.3% DOy O
2. 50%
3. 66.7% ‘ s il
4. 70% s

144. A 0.1 M solution of compound A shows:}50%

transmittance when a cell of 1 cm width is u$ed
at A; nm. Another 0.1M solution of compound B
gives the optical density value of 0.1761 using
1cm cell at Ay nm.

What will be the transmittance of a solution that
is simultaneously 0.1M in A and 0.1M in B using
the same cell and at the same wave length?

(log 20 =1.301 ; log 30 = 1.4771 ; log 50 = 1.699)

33.3%
50%
66.7%
70%

Lol B



145. [n]=K M sesia eaaiar & Ao
AT TAT E FH & 75 R o Sy
FT JANT FH Th dgerd faeda & favw
T 3 AR e (M) aarse

fearga=05,k=5x10°Lg"]

0.055

10° g/mol
10* g/mol
10° g/mol
10° g/mol

W R

145. Using standard equation for intrinsic viscosity
[77]=KA7”, for a solution of polymer and any
information from the graph indentify viscosity-
average molar mass (]\7,,) [given that @ = 0.5, K
=5x10°Lg".

0.055

W —
P

=

w

®

=

=5
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1% wH/ROUGH WORK




