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1.67 x 102kg
6.67 x 10" Nm?kg
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8.854 x 1072 Fm"™
4t x 107" Hm™

Hier 9 feerisn

USEFUL FUNDAMENTAL
CONSTANTS

Mass of electron
Planck's constant
Charge of electron
Boltzmann cdnstant
Velocity of Light
1.6 x107"1

1.67 x 107 kg

6.67 x 10" Nm’kg™?
Rydberg constant
Avogadro number
8.854 x 10 Fm™!

4m % 107" Hm'

Molar Gas constants

9.11 x 10 Kg
6.63 x 10°* I sec
1.6 x10"°C
1.38 x 10-# J/K

3.0 x 10¥m/Sec

1.097 % 10" m'!

6.023 x 10¥* mole !

8314JK 'mole!

9.11 x 107" Kg
6.63 x 10 * ] sec
1.6 x10"C
1.38 x 10 ¥ J/K

3.0 x 10* m/Sec

1.097x10"m !

6.023 x 10 mole !

8314JK 'mole!



LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

 symbol  Atomle

Element

. Atomlc

Element Atomic Symbol Atomic
. Number Wolght L Number Weight
Actinlum Ac 89 (227) Mercury Hg 80 © 200.59
Aluminium Al 13 26,98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sb 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenlc As 33 74.92 Nickel Ni 28 58.71
Astatine At 86 (210) Niobium Nb 41 92.91
Barlum Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bt 83 208.98 Oxygen (o} 8 15.9994
Boron B 5 1081 Palladium Pd 46 106.4
Bromine Br 35 [79.909 Phosphorus P 16 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calclum Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf 98 (251) Polonium Po 84 (210)
Carbon ¢ 6 12.011 Potassium K 19 39.102
Cerlum Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine G- 17 35453 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 6354 Rhenium Re 75 186.23
Curlum Cm % (247)  Rnodium Rh 45 102,91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 9 (254 Ruthenium Ru a4 101.1
Erbium Er 68 167.26 samarium sm 62 15035
"Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) - Selenium Se 34 78.96
Fluorine F ® 1900 sjiicon si 14 28.09
Francium i 87 (223) - gjiver Ag a7 107.870
Gadolinium Gd 64 167.25 Sodium Na " 92,9898
Galilum . Ga 3 8972 strontium Sr 38 87.62
Germanium Ge 32 . 72.59 Sulfur s 16 32.064
G°Id. Au 7 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 :
Helium He 2 4.003 Technetium . ..: Te 43 (99)
. Tellurium Te 52 127.60
Holmium Ho 57 16493 rerpium b 65 158.92
::"::::‘?e" ::‘ 4; :'ﬁﬁgg Thallium m 81 204.37
lodine | 53 126.90 Thorium Th 90 232.04
Iridium Ir 77 1922  Thulium Tm 69 L
Ifon Fe 26 5585 1 Sn 50 118.69
Krypton Kr 16 83.80 Titanium Ti 22 - 47.90
Lanthanum La 57 138.91  Tungsten w 74 183.85
Lawrencium Lr 103 (257) Uranium u 92 238.03
Lead Pb 82 20719 ~ Vanadium e 23 50,94
Lithium Li 3 6.939  Xenon Xe 54 131.30
’ Lutetium Lu 71 174.97 Ytterbium Yb 70 173.04
Magnesium Mg 12 24.312 Yttrium Y 39 88.91
Manganese Mn 25 54.94 Zinc Zn 30 65.37
Mendelevium md 101 (256) Zirconium Zr 40 91.22

*Based on mass of C' at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of
natural isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most

stable known' isotopes.)



a1 ‘%' /| PART ‘A

[ 93 3 A oA
1, 25 2. 3%
3. 43 4. 5%

Choose the largest number:

2. 3%0
4. 52%

1. 25%
3. 43

el 2013 & s dfaw-vasd fafax & 10
J.A X100 A F vow § | BT &
Y werhl A 5 AL X 7.3 AT Frer vF
FAY & FHT W Sarar srar § | ST F7

Far ufaeua wowl ¥ 3mearfed g ?
1. 0.1 2.1
3. 10 4. 100

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

far R & Fae 3maa &= o9 a8 §) 272

4.

1. 56
3. 86

2. 70
4. 100

How many rectangles (which are not squares)
are there in the following figure?

1. 56 2. 70
3. 86 4. 100
afeiRa &% a® = Ta W wy
(alb) + Sir ?ﬁ' ?r (a,b) adr

a®b = aP+b%1(192) ® (3®4) & AT F4AT
¢ ? ¥l v W UH = YA FAMSE aur
St &Y &Y = Hgcd® 3H A5 § |

1. 145
3. 436

2. 286
4. 572

Define a®b = Icm(a,b) + gcd(a,b) and a®b =
aP+b®. What is the value of (192) ® (3®4) ?
Here lcm = least common multiple and
gcd=greatest common divisor.

1. 145 2. 286

3. 436 4. 572
mﬁ@ﬁqﬁ%ﬁamm@m
¢ | Hufeeg @ @ sanslt fr gl 3.5 A
. ¥ | 38h aRged H &I o . A A
¥

1. 385
3. 63.65

2. 49
4. 154



5. There is an equilateral triangle in the XY plane

6.

with its centre at the origin. The distance of
its sides from the origin is 3.5 cm. The area of
its clrcumcircle in cm? is

1. 385
3. 63.65

2. 49
4. 154

Bear R/2 & ww Wg & Ier, S U SN
mwmmngm%,wquﬁr
(fSreehr fovereh oam R &) # Y@ g Wl |
§H VR FAAT S § T Iier & St e
o Ul & 3eX ¥ | Ui HOuRh & ¥
galell eI

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 4, R/12

7. SIS HISSH , FATT AT 10 X 20 X 5 €T
. ol 8, B sl o g T EhReE W,
or Ry #F g IR, fRwm g @
a1 g A, W, F uw FTHeE F Sl
# el genrs TSl @ IaRTeRar grem ?

N
" '\90
n

10 nm
Unit Cell (nhot to scale)

ey

£ s
.2 ¢

10 nm
Crystal (not to scale)

2. 10°
4, 10

1. 10°
3. 10"

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

£ ,90"‘\
(W)
10nm

Unit Cell (not to scale)

e

E <&
. o
10 nm

Crystal (not to scale)



8.

1. 10° 2. 10°

3. 10% 4. 10™
Lttt .0 TF F AW T
1x2 2X%X3 3xX4

£?

1. 2/3 2. 1

3.2 4. oo

What is the value of I—i—2+—1—+-—-1—~+ .- to

2X3 3x4
0o ?
1. 2/3 2. 1

3. 2 4 e

e S%T A T Uh 3T Ao, TFH Jolel
®T 97, @ Agen gahd 2 A F W
Tl & e W GHR ZETr ST §
o T h FUARR TFEE G F 3T
U ST H fger o 9y & @9 ST ¥
h Farg o &1 Ify o= @ urT § e
e sma, @ arT F el @ w1 Far Qe ?

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

10.

10.

11.

11.

vessel. What will be the height of water in the
vessel when the cylinder is taken out?

1. 2h 2.

3. %p a4, 2
3 4

U Itade , foradr Bewr RE, F sud
maﬁ‘rwagwwﬁgﬁaﬁr&arm
arer atison & gEd 92 F7 SF%d ¥
2. R%/2
4. 2R?

1. R?
3. R%/3

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

2. R%/2
4. 2R?

1. R?
3. R%/3

U AR H ST AR, &) AR F B
& o & IUERT W&, uH g s
AT § | dR P FHA F FA fhdel G
anreelr usaft arfes s a1 o% 2

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

A square pyramid is to be made using a wire
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?



12, et suphe & W8 T R W wgdred
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13, @WER & YHAR TF AT T AEH

wderor &, AREERt F Ry S glawr
A e et & 23% A& & @
S ofl 3o ¥ 10.9 % aIREl @A 8.8 %
o R & ford A &Y 3 Fr I |

A Ry d@eame gRWT AR a9 e
qUT A AT F AT FT G ?

B. ufr wieror weawiad A BRAr AT Fr
ar adST HH qEeeT ?

IRFT s & wY

Al

1. el GaTT A H SE AT S wHar @

2. el waTer B o S fomr W wwhar § |

3, @arel A auT @arel B, @ & Sarer o
ST TR § |

4. s @ Wate A, o ar B @ Srare fear
ST Gehal § |

‘ 13, 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?

B.

14,

If the survey had been conducted during the
weekend instead, how will the .rqgult 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

o

Ry & F WA I & @Rl A Shsdr
gy iy Yard e A A i g

#| e Y@t @ 36T “V " R arel AT
wF "Idr T Eh & &, o o Al agelr

¥ | e R E 2

wt

200

180

160

SCALE = 1:5000

&faor
qfa#d

1. Jec¥

2.
3. 9 4.



14. The map given below shows contour lines

15.

15.

16.

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?

e T
200
180
SCALE = 1:5000-
1. North 2. South
3. East 4. West

wit & gt & e v oEEE & 20
fat & gdF & & gEy F U Ry for |
For fordt ol Ryt fr wear &

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 C

A B

F afdd 1 A ¥ C dF JE TE qeeR
87 F UK FET ¥ 3§ oA @ Hdd Id
& aF, AT 3cal T OB, AT 51 A&l & Th
e & & gaer g o a@afFa @ oRa

7 g
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17.

17.

& FeA f gl W AR &

ool foT T FeHAt H e | AW §
AT 9T Tt F AT e AT
Y 9uf & fow = &

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

depends on the length of each step
depends on the total number of steps
is different for different paths

is the same for all paths

il

w Afas A AR A Fur W AT R &
v Qs add & Uw HIM 33 Wl A
ﬁ@?gﬁ;gﬂﬁﬁﬂaﬁ#wﬁsmﬁ
FOF Far$ TF T FOT O (< 45°) U1, S
9 3% Frmcam 4Tl @ ¥ wh ged &
Fo W TH ade A gen diee, S
Rsar

R+R sin 8 g1
R+R cos 6 &I
R+R tan @ g1
R+R cot 8 ¥

Ll

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 6 (< 45°) when it was



18,

18.

19,

e

closest to him. Then all these men must be on
a circle on the ground with a radius

R+R sin @
R+R cos @
R+R tan 6
R+R cot @

Wl Rl e quie B s #
mmmmzoww
AR 600 g?

PrNopR

1. 4 2. 0
3.1 4," 7
How many pairs of positive integers have ged
20 and lcm 600?

(ged = greatest common divisor; lem= least

common multiple)
1. 4 2.0
3. 1 4, 7

ST U QM & shfdsier F fa o, A
S AT A, gree fAe, B s o
“AE Wk § B A A F ggerd o sgree
T3 AT Seleh §, W UAF & A0 A9 T
freret w7t e egree o St R, “Qifehe
ORI Whe GgAaT g S @ W
STATe Y ot

¥ SgreT &1 ggamar e o
Y == &1 ggarar ave |
fAe cgreT W ugeTar s o
fAH soler 1 wgetrar sae o

- During an evening party, when Ms. Black, Ms.

Brown and Ms. White met, Ms. Brown
remarked, “It is interesting that our dresses
are white, black or brown, but for each of us
the name does not match the colour of the
dress!”. Ms. White replied, “But your white
dress does not suit youl”. Pick the correct
answer.

10

20.

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

4. Ms. Black’s dress was black., b

EARTEI

T 15t Qe W ¥ e e

T QF quitst & Sitg @1 20 @ Ay
T §7 e
3 1
Lz 2 o1
' 1 1
ST 4 5%

£ 20.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? ' Cin

3 1
1 3 2. o

1 1
3. 0% 4 75



21.

21.

2.

22.

23.

19T '@/PART 'B'

A-D A= & ¥ Mw & Sa-qufed
g arer diffe ¥ -

(A) NCl;3(B) NF; (C) BiCl; (D) PCl;

1. HadA durB

2. HadA,CauD
3. &g B,CaurD
4., Fad A, BaurC

Among the compounds A-D, those which
hydrolyse easily are -

(A)NCl; (B) NF; (C) BiCl; (D) PCly

A and B only

A, C and D only
B, C and D only
A, B and C only

W N -

FIR T caEEEHAT F TER-1 H
copper(II)Eﬁ' gAeadr safafa ¢ -

1. g7 AT
2. TSholhrd
3. SCHARA
4. &Fd Aol

The coordination geometry of copper(ll) in

the type I copper protein plastocyanin is -

square planar
tetrahedral
octahedral

distorted tetrahedral

W N -

[

Ao TrolsA WehRa & Hfshd
et o 3ufedd g 3Ma -

1. Fe,Mo

11

23.

24,

24,

25.

2. Fe, W
3. Fe,Cu
4. Fe, Ni

The metal ions present in the active site of

nitrogenase enzyme co-factor are -

Fe, Mo
Fe, W
Fe, Cu
Fe, Ni

Ao

KIEIED)
[(CO)sMn(Me)]+CO—[(CO)sMn{C(O)Me}]
T el & -

1. NTFAERS Gaholed &7

2. SoacIfthion TfaeuTasT #r
3. Fgfaaan o gfavamea &
4. 3rTemHY faaeE &1

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

[PtCL & 3mfaar & ar Jedinl @
HfAfRaT & =T -

1. cis—[Pt(NH3),Cl]

2. trans—[Pt(NHs),Cl,]



26. The number

3. both cis—[P t(NH3)2C|2]

[PtNH3),Cl,] gt
4. cis—[Pt(NH,),Cl4]*

AT frans—

25. The reaction of [PtC1]* with two equivalents

of NH; produces ~
1. CI'S"-[P t(NH3)2C12]
2, trans—[Pt(NHg)zClz]

3. both  cis-[PNHy);Cly]
[Pt(NH;),Cl,]

4, ci.;'-[Pt(Nﬂs)zCl‘t] *

and  trans—

26 [W(OPh)] 7 ®T-ee] 3mmaieit ot wiwar -

L1

of metal-metal bonds in

[W2(OPh)q] is -
1. 1

2. 2.

3. 3

44

27. JFRF WhAOT Rewrw ord wor

l. dy—>d,
2. dy—>dy
3. dy—>dy

4, da - dnt

12

27.

28,

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

I dy—>d,
2. df(")dg*
3. d”-—)dnt» .

4, d5—>d,t1-
A et F AT v & @ P

3YANT gollea & w9 F v

28,

1. N,0

2. NO

3. N0,
4. N,Os

Which of the following is used as propellaht

for whipping creams?
1. N,O

2. NO

3. N0,

4. NOs

29.

AT HAH TG F ¥ e wdaer
et & fav et ve § -

1.' T2g+Eg

2. Tig+ Ty + Ty

30 Tig+Ty+ A

"4, A|g+T2g+Tlg

29,

The Mulliken symbols for the spectroscopic
states arising from the free-ion term F are -

I. Ty+E,
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2. Tig+ Tyt Ty nfafea & @ fFg J9 # guA
3. Tigt Tag+ Agg HATe Foft & 3] Fqaifes &
4. At Tt Tiy 1. Xe,Cs
30. SATeTRIEN wUst 7 g ¥ - 2. Kr,Rb
1. H,NC(O)NH,-Na,SO;4 3. Ar,K
2. H;NC(S)NH,-Na,SO, 4. Ne, Na
3. H,NC(O)NH,-H;PO, 32. Which of the following pairs has the highest

difference in their first ionization energy?

1. Xe,Cs

30. Flame proof fabrics contain - 2. Kr,Rb
1. H,NC(O)NH,-Na,SO;, 3. Ar,K

2. H,NC(S)NH,'Na,SO,4 4. Ne,Na

3. H,NC(O)NH,-H;PO, 33. g & foemog § -

4. HzNC(S)NHz : H3PO4

1. CeHy™
31. SCHART Ni(Il) HFel & EPR # Jfard ) Cp
- . CsHs
et dr HEAT § -
3. C¢Hs
1. Th 4. C4H42_
2. @ |
3. A 33. The ligand in uranocene is -
4, Q‘LR-T 1. CSHSZ_
31. The number of EPR signals observed for 2. CsHs™
octahedral Ni(II) complexes is -
3. CeHs
1. one 4, CHZT
2. two -
34. ar-3Nfafte g forar & -
3. three SfaRee 4% v # Fgrad
4. zero

1. C=C ey & darg geruel



34,

35.

3s.

36.
T wEw W Seug A & 3ol
e e A A E -

2. o v aftorenRes merdeor
Jrgear gRafda avelr

3. AT wee & sp? dawor
&l sp®  oF uRafda el

4. 3nfofher W goereleT wenmT
A drer et $
sufeufa & arer adafr

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

1. lead to a decrease in C = C bond
length
2. change the formal oxidation  state of

the metal

3. change the hybridisation of the olefin
carbon from sp? to sp’

increase with the presence of  electron
donating substituents  on the olefin

[(n"—tropylium)Mo(CO);]* # Aforedsiar &r
HIFHIHROT Iawdr § -

l. +2
2. +1
3. 0
4, -1

The oxidation state of molybdenum in [(n’-
tropylium)Mo(CO)]" is - '

1. +2
2. +1
3. 0
4. -1

UH ded F aggle F@WUT faveivor &

14

36

37.

D.

e W oegge & v 3w demey
331G Y & 3iefany
T A gt & R wgw
Sede Y 3T HHAI
EROE T I ) 3ﬁ§’rmm ¢ -
1. AaurB
2. BawcC
3. ¢caurD
4, AdarD
For neutron activation analysis of af elément; "
the favourable characteristics of both the
target and the product are from the following—

of

(A) high neutron cross-section éfea of
~ target CARNY LI
(B) long half-life of the product -
(C) low neutron cross-section area
target

(D) low half-life time of the product
The correct characteristics frém .'the above are-

A and B
B and C
Cand D
A_andD
t=0,1,2dUr 3 qevs W FARFATAS P
& Tefier A fr Tigar  HAM0, 0.5,
0.33, 0.25 mol dm™ g1l JifafsRar r ife

g -

:D-b)[\J'—A

1. ar

2. TH,



37.

38.

38.

3. T
4, s

The concentrations of a species A undergoing
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

F aEfee fAtrar Sad afFateda

Bﬁ@ﬂ'ﬂ+m3wlz
N G dge
R R fifew

N AT aret |fshad dgel A Fafas

Tacaar & Fifeat i ger gren

‘. 3N-5

2. 3N-6

3. 3N-7

4. 3N-8

A chemical reaction involving 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

15

39.

39.

40.

40.

3. 3N-7
4. 3N-8
T et & #fOseT FE&r {1, 2, 3)

arel 6 Aot FOT & fow FeA Jaeum3it
&7 Fel TEAT ¢ -

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
afe digar () @ #ifE Figar () @

geem # TR qom & A e @ T
yaer e Hvuey T Aok drelehel H
gREade gRM(STET b HeRBY Aadis &)-

. 0
2. by

3. 2bve
4. 4bye

If the concentration (c) is increased to 4 times
its original value (c), the change in molar
conductivity for strong electrolytes is (where

b is Kohlrausch constant) -
1. 0
2. by
3. 2bye
4

4bye



| 6 .
AL G W A A Qe 4, 9o e S & s @ wE)

&~ g -
I Ey=0,AS" = +ve, AH"=+ve 1. fadew
2. E,=0,AS"=—ve, AH“=—ve 2. =8
A
3. E,=+ve, AS" = —ve, AH"= —ve 4, IS
B, = L L ;
4 Ba=rtve, AST=tve, AH'=tve , 43, The aggregation of surfactant molecules is
41, In atom recombination reactions known as -
L. E=0,A8"=+ve, AH'=+ve . . micelles
2, E,=0,AS"=— ve, AH'= - ve - 2, clusters
3. Ey=+ve, AS" = —ve, AH"=-ve 3. gel
4. E,=+ve, AS" = +ve, AH"=+ve 4, colloid -

42. THIUTE JRFRATIT Br fsEeT Rrenfafer

e | .
i, @ iR o A R R - 44.TF WY Hfgd W uEE QAT

RAIHT & e g & -
L 05 :

L. (0,0,0) T (1/2, 0, 0)
2. 1 | 2. (0,0,0) @ (172, 112, 112)
3. 15 3. (0,0,0) @2 (0, 172, 0)
. s 4. (0,0,0) T (0, 0, 1/2)

.‘ . . 4 . rdi " i =
42. In the Lindemann mechanism of unimolecular 4. The coordinates for the atoms in a body“

reactions, the observed order at low
concentration is "

centred cubic unit cell are -

‘1. (0,0,0) and (1/2, 0, 0)

103 2. (0,0,0) and (1/2, 1/2,°1/2)
.1
2 3. (0,0,0) and (0, 1/2, 0)
3. 1.

5 4. (0,0,0)and (0, 0, 1/2)
4. 2

45._Ua;ﬁxﬁuﬁwﬁww$ﬁv n=
2dUTn=1 a:m‘rmz‘rﬁsm‘ruﬁm
WW%I mm‘ruﬁ—cﬁm



e & AT n=3dWn=2 o &Rt
& ALY Foll & HaT g -

LN -
— \O W I

0

. 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?

4
5
9
1

D

0

.U Afaa @em & a1 BT W

THUd g9d

‘P=\E\u,+\ng

€ | STET y, Uy, 5T A ol §
fAHT HZIA AT (FAINSE) FAM: E
quT By, g1 e & 9ffid e E
gl T FIT GHTGT &2

3
1. —
16
2 2
4
3. L
4
1
4. |-
4

S/46 BJ/13-1BH—3/
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46. The wave function ¥ of a certain system is the

47.

linear combination

1 3
‘P=\/;\u1 +\/7;w2

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;?

3
1. |—
16
2 3
4
30 L
4
1
4. |-
4
1s* solargifareh fawara arel faH 9]
& T WA ug gdE F4r &
1. *Sip
2. 'p,
3. 'S,
4, 's,

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

L. Siz
2. 'p
3. 'S,
4. 's,
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48. TH 31T Y I, 2, 2Cs, Cy, 30y, AT 30,  49. A triatomic molecule of the type AB, shows
K. ) 3 H H 4

48,

49.

At ey sah g W
ARG & ailt WAt B der
gl -

1. 3,12
2, 5,12
3. 6,12
4, 6,6

A molecule contains the following symmetry
operations: E, 2C;, 2C,, Cz, 3oy, 30y . The
number of classes and order of the symmetry
point group is:

1. 3,12
2, 5,12
36,12
4. 6,6

AB, N T TF RORHATOE 307 ey
I 3 HeRFT YW AU U IRF- T
@ gl §1 3oy A wver -

1. B-B-A -

2. B-A-B

AN
AN

50.

50.

two IR absorption lines and one IR-Raman
line. The structure of the molecule is -

. B-B-A
2. B-A-B
B

AN
N

NMR R #, e g o
(o), AR Fearetar (py) aor Fahrg
81T SeT (Bo) &7 T[UTeA%ol EMfer & -

L a®B e & dsharor T Fo
2. rarafas g

3. Fodet- Reqe aaretion
4.3’???13?5{13%31?;%

In NMR  spectroscopy, the product of the
nuclear ‘g’ factor (8n), the nuclear magneton
(Bn) and the magnetic field strength (By) gives
the -

1. energy of transition from o, to B3 state
2. chemical shift
3. spin-spin coupling constant

4. magnetogyric ratio



S1.

51.

52.

52.

NaCl @ur HCl & Seg & fAf3a
et @ NaOH & Steid faoraer & qof
FOT 3T T AT AT §l IH @
o 3ifaw fwor F i sEgal fr Fer

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

An aqueous mixed solution of NaCl and HCI
is exactly neutralized by an aqueous NaOH
solution. The number of components in the

final mixture is -

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

fean g 5w W R g oo #
&9 HIEAT ot T§ Thel &, Heelldl &
Fifaw faeg o

. 3aRadt e

. "qfead ary &

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

-I:-b-)l\):—d

1. critical point pressure
2. super-incumbent pressure

3. triple-point pressure

4. saturation vapour pressure

53. 4 A STele WHael aldl ey WRAer H

S3.

54.

54.

(100) ST & T 3o g &l -

1. 1
2. 2
3. 4
4. 8

The inter planar distance (A ) for a (100)
plane in a cubic structure with the lattice

parameter of 4 A is -

1. 1
2. 2
3. 4
4. 8

2 wrael & €T @EHaY AN -0.99 T
=qy uE ey f@Awer o wEar §
aIAt grerel

1. vao Tgaedr §

2. ST O e § IS &

3. HRU-IHIE HEY SART S §T ©

4. FROT-YHE Y AT G S U &
The correlation coefficient of two parameters

is found to be -0.99. It may be concluded that
the two parameters are

1. strongly correlated

2. almost uncorrelated

3. connected by a cause-effect relétionship
cause-effect

4, not connected by a

relationship



55. WAl i @ 1UPAC AT ¥ - m NaNH, @(j
--——.-—.._..._'..___>

OH Br llj*Me N
A~ Ph Me
1. acarbocation
(28,3Z)-T-phenylhept-3-en-2-ol 2. acarbanion
3. afree radical
2. (28,3Z)-7-phenylhept-3-en-2-ol 4. anaryne ‘
3 (R3E)-T-phenylhept-3-en-2-ol 57. ol et 95 frmwr
4. (28,3E)-7-phenylhept-3-en-2-ol STer-3T9Eed  {ad My gl &, aw ¥ -
55. The 1UPAC name for the compound given OCOCH,
below is - ‘ B ©/
. OCOCHg4
» L,
OH ' OCOCH;4
AN ~_-Ph 3, ©/
OH
(2R,3Z)-7-phenylhept-3-en-2-ol 0COCH;
e
2. (28,32)-1-phenylhept-3-en-2-ol CHg
3. (2R,3E)-7-phenylhept-3-en-2-0l 57. Among the following esters, the one that
4. (25,3E)-7-phenylhept-3-en-2-ol undergoes acid hydrolysis fastest is-
" OCO
s6. FrEfaf@a wf@fRr % wiRafg T T
‘ Z
sfAfRaT ofrer Fegedf ¥ -
. OCOCH;
NaNH2 CE
—— OH
Br “N-Me ll\l
H o Me OCOCH;
1. U FrEfesrer T
2. U&h SHIAFHOTGT
3. U HFT HoE ©:°C°CH3
4,
4. Th WIS CH3

56. The reactive intermediate mvolved in the.
following reaction is -
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58. *gfasiter A msEie ol v HEAr ¥

1
2.
3. Seardl
4.

59. The heterocyclic ring present in the amino

acid histidine is=-

1. pyridine

2. tetrahydropyrrole
1. ar 3. indole

4, imidazole

60. Arafaf@a garr TIAfEE  FUeARoT
3. & B . m%_

4. 316

O M (0]
H e
58. Number of isoprene units present in lupeol is éi') _h_"_> A
A

1. arée wfafsar gamr

2. ety HfATRRAT ganr
3. dAifer sfAfRar 1 garr

4. sitfer wfAfwAT 11 g@nr

62. The following photochemical‘ conversion

proceeds through
1. two O H Me o)
2. four éi'j _hv o é\/i/\
3. six ‘ lf|
4. eight 1. Barton reaction

59. YfieY 3 R o Rwwdg qog > Patemo-Buchireaction
g - 3. Norrish type I reaction

4. Norrish type II reaction
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1. Arfaf@a st & ¥ e @ 3. wARMY Seg gl §, awr 9y fever

iR i gl ®
Bl el ST ¥ 4, @AY do gar §, aur wg sfeder

e &

62. The gauche conformation (¢ = 60°) of n-
butane posseses -

1. plane of symmetry; and is achiral
2. Cpraxis of symmetry; and is chiral

3. centre of symmetry; and is achiral

H,
N
, - ‘
3. L : 4. plane of symmetry; and is chiral
<

63. 10% Pd/C &1 3ufeyfay & aFasiFue
dforer $ex & grsgiee % @ry sfRRRar

| & ¥ -
61. Among the following dienes, the one that

undergoes a degenerate Cope r'earrangel\nent is 1. GEFEREdR T E'Rﬂ'éﬁ' _—
2. WEFAlgFAATST dUT el Ueenlgrer
3. WEFRFAT qur Sfoer Tewgler
4. WIFFCGFR AT TS |

63. Reaction of cyclohexyl benzyl ether with
hydrogen in the presence of 10% Pd/C yields

cyclohexanol and toluene
cyclohexanol and benzyl alcohol
cyclohexane and benzyl alcohol
cyclohexane and toluene

64. Prefle st wgwreleaA & @
g ol Afsad 3AsEs & mm
o foRam T ATSFARTFRT &l ¥ -

62. n-sq??l & gauche TEIOT (9 =60 &

1. wAfAfe & @ar ¥, qur uF afRe
2. GAMATY Cp-3767 grar §, Tur Ig 3ifdter
gl ¥
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2. a-iv  b-iii

Br
2
qar 3. adii beiv
O»Bf o 4. a-ii  b-i
3, )
‘Br
Br .
a Brﬁ 65. Match the following drugs with their

64. Among the following dibromocyclohexanes, medicinal activity-

the one that reacts fastest with sodium iodide

) (a)5-fluorouracil (i) anti-bacterial
to give cyclohexene is -
(b) amoxicillin (ii) cholesterol
lowering
1 O,"?‘; (iii)  anticancer
. r
(iv) anti-inflammatory

Br
2 O: I ai b
Br : .

Br 2. a-iv  b-iii
“/Br . a-iii b-iv
/0»‘3' 4. a-iii b

4. Br

66.%%@334@%34@%:&33#3@
AT 391G &

65.farafaf@a et o1 3o ARREe
#fghaar @ e fifsw - y
e

2. LiAlH,
(b)3 A FafIT (ii) PrelEerel &H
FI arelr

Y

(i) T HET
(iv) &¢ far®
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Mey wOH | 3, Farehf 3w
1, OH 4, o-ICTEERE HFW

67. The biosynthetic precursor for the steroids is

Me, WOH
2 OH ’ ; 1. secologanin
K 2. shikimic acid
3. mevalonic acid
3 4, a-ketoglutaric..acid
. 68. TR AT st 3 STy e
AL 3erg § -

66. The major product formed in the following

reaction sequence is- X /EBf 1. "BuzSnCl, NaBH,, AIBN
Me . 7 0O OEt 2. H2804; CrO3 S5

L&o 1.CHyCOH |

2. LiAlH,

Me, OH 1 N /K
1. OH 0" ™o
M, «OH - |
2, OH | 2. L
' "’///, >\\N O o
e oH “,
s . _
SN
///OH >\\\\f O O
Me N .
4. OH
OH 4,

67. T3t & faw Sta Heewe qdadf &

1. oo
2. faﬁﬁ?ﬁmm
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68. The major product formed in the following  69. In the cbmpound given below, the hydrogens

reaction sequence is - marked A and B are

)
Br 1. "Bu3SnClI, NaBH,, AIBN
0 OEt 2. H2504; CI’Os
Ph*™ °"N” "Ph
Ha
H
® COOH
1. zl /K 1. homotopic
2. isotopic
2 3. enantiotopic
' (@)
>\ 0 4. diastereotopic
3. -'&o 70. $feier ¥ F R Waen & sEifaw
\M O )
>\ 9 & FROT Jaevor ¥ fAear §
4, 1. 1800 cm™ W
o "o '
2. 1760 cm™ &
69. mfaf@a difw & A gur 8 g :
. . 3. 1710ecm™ )
TSR ¢ -
4. 1660 cm™
0]
: 70. In the IR spectrum, the absorption band due to
carbonyl group in phenyl acetate appears at
Ph*™ °"N” "Ph
Ha : 1. 1800 cm™
Hg
COOH A
2. 1760 cm
. 3. 1710 cm™
2. gAEUfas
3. JerrEawdt 4. 1660 cm™
4. vfafsdt RfaET

S/46 BJ/13-1BH—4

L



71‘

71.

72.

72.

HIr_/PART 'C!

CUCI, 7T STel & oy “A” &1 faewor i
9.0 ¥l SAM 5 mL CHCl, % &% THAE &
asria fFar ar 586 5 mL Sy ferae
T “A” B 999 % THNa w & T
ITERIE FANE T T &

1. 2

2,3 ¢

3.4

4, 5

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
necded to extract 99.9 % of “A” from its 5 mL
aqueous solution are

P~
wm A LN

$i0,% RffeT &l & HREIaIor & fow
FTTEAT HT TE HA §

1. Tridymite & quartz = cristobalite & liquid
- glOZ

2. " Quartz = trldymlte == cristobalite = liquid
8102

3. Quartz & cristobalite :tridymite =" liquid
SlOz

4.  Cristobalites tridymite < quartz = liquid
. SIOZ

The correct equilibrium order for the

interconversion of different forms of SiO, is

1. Tridywite & quartz & cristobalite = liquid

SiO;

2. Quartz = tridymite = cristobalite = liquid
SiO,

3. Quartz = cristobalite 2tridymite = liquid
8102 .

4, Cristobalite< tridymite <~ quartz .,: liquid

8l02

26

73.

HTATRAT 2A8 + B, -» 2 A8, & forw iR
FHIERT 39 YR §

AT &T = k(AB] [B,)

5w o¥ P ¥ e deid RRaRf ¥

73.

74.

4. AB+B, = AB; (fast) -

y 24B+ B, —"— 2AB):

2. AB'{-AB—AAZB;(fast)
A,B, + B,—>24B,

3, AB + B,—"AB,

AB, + AB—52AB;
4. AB+B, = ABy (fust) Sy
AB, + AB—"-» 2AB2
The rate equation for the react)on 2 AB + Bz -92)

AB,, is given by R ;

H

rate = k[AB] [B,]

A possible mechanism consistent with this rate
law is

slow

L 24B+B, —""—> 24B,
o, AB+AB_ 4 5 ast)
4B, + B~ 324B,

3, AB + B,— 4B,
AB, + AB—524B,
AB, + AB—524B,

ﬁmﬁfﬁamwzmm\

L H,— o, 3T # Rewe oT @A &
S S@ar afl@d g dr &7 AEer «
FAT &7 @ I gl €

I AFARRIT nA — 3G 6T AT 2.5 Bl
0 wfRar & Ty, <[4, ¥
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. T g W TH Hf0as g sgea . h?
. > -
arelr sfAfrae gfada e fr g & 2ml?
. ! 2 2
R HOF & | T R A gy o ¥ | s M _F
' _ 4mI? 2ml?
FABT AT A ¥ FiaT @ Tl {2
— K
4. O<E<—=
Lo, nauri 8mL
2. Fadll _
75. For the particle-in-a-box problem in (0, L), an
3. chae il approximate wave function is given as x (L/2 — x)
4. rar (L - x). The average energy E for such a state
74. Observe the followin_g statements: will obey
. . h? _ h?
I. Inthe H, - O, reaction, explosion occurs 1 <E<
when the rate of chain branching exceeds that 8ml? 2mL?
of chain termination. :
— h?
Il. The order of the reaction, nA —  products, 2. E> ol

is 2.5. For this reaction,
) ”oo- K
2 . ~<E<—r:
dmL 2mL

tyy o [4],

Il Unimolecular gas phase reactions are second

2
order at low pressure but become first order 4. ()<E<_£_7
at high pressure. 8mL
Which of the following is correct? 76. x IUT y & T & fov Peafaf@a e fGw
1. |, It and ill are correct T E
2. Only llis correct X y
3. Only Il is correct -1 1
4. land Il are correct, - - 0 2
1 3
75. (0,L) AT H diFw wor & g & f@Avw
HiesTehe a8 BT x (L/2-x) (L-X) Bl 38
G B @ B ET St N T x TUTy & WETEOT ATUT FEHadT O B H
qree FN, 98 ¥ Hafd T HYA §
B 1. A= 2/3, B=1
1. ~<E< > 2. A=-2/3, B=1
8mL 2mL 3. A=-2/3, B=-1
4. A=0, B=0
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76. For two varlables x and y, the following data set is ’ 1. [px, [x,p]]
’ ‘ 2. [XP;[X;I’]]

given:
3. ~(p, ¥, pl]
X y 4. [x[x,pl)
-1 1 79. (0,L) AMq &, StFw w01 & fvdfg & faw
0 ) ' n->o # AT A () & AW gEm
1 | 3 : 1 L6
: o2 U3
: 3
The correct statement for the covariance A and 8. 1L 4/ 4
correlation coefficient B of x and y is 4. L'/4
1. A= 2/3, B=1 ' '
2. A=-2/3, B=1 , 79. For the particle-in-a-box problem in (0, L), the
3. A=-2/3, B=-1 value of (x*) in the n -> o limit would be N
4. A=0I B=0
1 L6 -
. 2 L3/3 s
77. 3T BT 1A (o~ 1) (@~ 1) exp [-B 1), (ForEaT 3' 1’4 cesite
oy, o, AT pfATar® §) arer grsEise wetent 4. 1%

1. 3d®eTH Hehclel UgaIfaw
2. A PRI Y
E C, nC, i oy
3. 5d HaTh
4, SfHeTH ‘1 ‘1 l~1 .—1 '-—1
77.  The hydrogenic orbital with the form of the radial 1. 4,
function
: 2. 4y,
r'(as—=r){a;—r) exp [-f ], where a;, @ and S .
are constants, may be identified as a ,
: . 3. BZu
1. 3d orbital v '
2. 4f orbital : 4. A;u
3. 5d orbital : ‘
4. Sforbital ' ' 80. Identity the Mulliken notation for the following

, ) irreducible representation
78.0x [x pYl] RS TAA &

1 {px Ix,pl] A ‘ E & |nc I i on
2. [xp,Ix,p]] A 1 1 ) a1
3.-[p, ¥, p]] I I ' , ’ }

4. [x 14 pl] A
1. A

Tu

78. The operator [ x, [x, p°] ] is identical with Y A
* u
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3. B, 3. [Kr] 4d°55°
’
4. A, 4. [Kr] 4d°5s'sp’
81. ==faf@a 3] &Y ﬁ§ AE m 82. The ground state term: symbol for Nb (atomic

number 41) is °D. The electronic configuration
corresponding to this term symbol is

X 1. [Kr] 4d*5s”

l 2. [Kr] 4d*ss!

x / x 3. [Kr] 4d°5s°
4. [Kr] 4d*5s'sp’

' 83. SEY YIRT & H 3uFAfa A (I

X .
AT gHE) 'D, - P, GHAUT fasera gar &
1. G
2. S ' 1. 9l &
> D 2. gamEat
- Yad .
3. 7emgal A
81. Identify the point group symmetry of the 4. 6msAT H
following molecule (all C-C bond lengths are
equal) 83. In the presence of an external magnetic field
(normal Zeeman effect), the transition ‘D, — ‘P,
)l( splits into
1. 9lines
2. 8lines
x / x 3. 7lines
4. 6lines
I 84. WIFAISTASEA & fAU gahet fovuien &
X
N a-E P 0 0
1. Gy ,B a-E 0
2. S, 1 )
3- Dld O ﬂ CZ - E
4. Dy 0 0 p  a-E
82. Nb (TA] FAFAA estasn e & a-E B 0 Vi
. s ™
ﬁvqamo%lsv»qamazm , B a-E 0
Foagied faeard § ‘fo B a-E p
yij S 0 a-E

1. [Kr] 4d®5s?

2. [Kr] ad*ss’



84.

3.
0 p  a-E
B 0 p  a-E
a-L B 0 4
4 B a-E 0
10 B a-E p
0 0 A a-FE
Identify  the  Hiickel  determinant - for

cyclobutadiene:

oI S 0 0

. g a-E p 0
0 g a-E B
0 0 p a-E
a-E p 0 B

, p  a-FE 0
0 g a-E p
B yij 0 a-E
a-E p 0 yij i
N p a-E B 0
0 g a-E B

| i 0 B a-E
a-kE B 0 yij

. p  a-E 0
0 p a-E p

85.0.05 M CH3COOH.3? 120 ml & HTY 0.05M NaOH’

F 40ml AT W fAoraa Hr pH gl (pk, = -
log K,)

30

1, pK,+0.69
2. pK,+0.301
3. pKy

4, pK,- 0.69

85.0n mixing 120 ml of 0.05 M CH3COOH and 40 ml

of 0.05 M of NaOH, the pH of the  solution is
) (pKa =-log Ka)
1. pK,+0.69
2. pK, +0.301
3. pK,
4. pK,- 0.69
86. T fAd & H,, 0, H,0 FUTCO, & wd co, -
& A fAfRad & § 7§ § aur wfRfer
2H, (g) + 0, (g) = 2H,0 (g) &I WFT fEWi®
AT &1 AR fr waedwar e ¥
1. 2
2.3 7 e
3. 4 o
86. A system consists of gaseous H,, O,, H;0 and CO,

where the amount of CO, is specified and the
equilibrium constant for the reaction 2H, (g) + O,

(8) = 2H,0 (g) is known. The number of degrees
of freedom of the system is

S W N e
"vh WwWN

87.5Y¢ Y T H Fleilgs ISATIIR: W

Y # i R R A E @ S

YA m“

(a) SATIART: ITEAT ()3T YT 56 dalra

(b)yarfawd: R

(d)ZFEIFHe B9 o]

1.(2) © (d) & (b) & (o)

2.(a) ¢> (c) & (b) > (d)



87.

3.(a) © (c) & (b) «> ()
4. (a) € (d) & (b) &> (d)

“Colloids are thermodynamically unstable with
reference to bulk but kinetically stable”. identify
the correct pair:

Statements Reasons
(c)interfacial
surface tension
(d) electrical
double layer

(a) thermodynamically
unstable
(b) kinetically stable

- (a) € (d) & (b) <> (c)
. (a) € (c) & (b) <> (d)
- (@) & (c) & (b) &> (c)
. (a) > (d) & (b) <> (d)

B W N

88. 100 MHz 9T & &l aTel nmr TAECIHIT

88.

FT 3YANT FA W T AX AFaT™MS F4.72,
4.6,1.12F47 1.0 ppm H g W TR 1B &l
(2 T ) T, (ppm H), F AT HAW:
ghar

12T 3.6
6dUT3.6
121 2.86
6 T 2.86

bl o A

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 J (in Hz)and 84 (in ppm), respectively?

1. 12and3.6
2. 6and3.6
3. 12and 2.86
4. 6and?2.86

89.7fE kT =1, AT form ST A gfawm 3rasrse

Tl TR () T Foit e semerse Fa
TR (£) ¥ 2 e ifew ¢, & fow @y
AT AU (n;/n) &M,

31

89.

N
o

The equilibrium population ratio (n; /n;) of a
doubly-degenerate energy level (E) lying at
energy 2 higher
nondegenerate energy level (E;), assuming kgT =1
unit, will be ’ '

units than a lower

2e?

PUNPE
o

90. TAIT UFHA F T ST O1 FUA T §?

90.

1. §dq=0
2. §dW=0

3. AT QU1 &9 & & H FEer 5
eI

4. FTF 90T ®T @ FeAT A qRafdd
foram o |eaT ¥

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

dqg =0
, §ea=0
§dw =0
2.
3. Heat can be completely converted into work.

4. Work can be completely converted into heat.

91.(a)TF 0.01 FIeTel NaCl TSI & (b) T 0.01

AYeTel Na, S0, Taerdel &7 Ty 3mafas ardare
ﬁmﬁﬁmﬁv

. (a) 0.010 mol kg™ (b) 0.010 mol kg™
. (a) 0.010 mol kg™ (b) 0.030 mol kg
. () 0.010 mol kg™ (b) 0.025 mol kg™
. (a) 0.010 mol kg'1 (b) 0.015 mol kg'1

B WN R
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91, lIdentify, from the following, the correct ionic . o0 RT [()]
strengths for (a) a 0,01 molal solution of NaCl and L E=E —~:7—1—';ln—[—1—3—]

(b) a 0.01 molal solution of Na, SO4:

1.(a) 0.010 mol kg™ (b) 0.020 mol kg™*- > M _ e%ly‘-(”'“"'")
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™

92.0%F T & 100 3rverse FaT waw ¥ 3R

‘ . RT (. 0

3EA 100 ST @ A0 ¥ EAEE W . LQ_]:e?F("L) P
Eﬁr _ R] S VG

L 107k, 94, T d 3(cOT &7 T TUHARE F7 397 Rader

2. 10%k, . 0 VT IT RAWTAT ¥ 24 ATET HeROT T

3. 460.6 ky i,

4, 4.606 k,

1. o1 e 20 WX R
92, A system has 100 degenerate energy levels and 2. 87 f{ade o/29 few@rwem|

100 bosons are kept in it. Find the entropy of the sin @ B T
3. $hT faade sin > W |

system at equilibrium.

1. 107k
2, 10°kg 1 (sin20
3. 4606 ks . 4. 11 faraetaT sin ( W fere|
4. 4.606 kg : _

o 94. A plane of spacing d shows first order Bragg

93. O+ne= R & fau st w diffraction at angle 6. A plane of spacing 2d

e AFC FHAOT §

’ 1. shows Bragg diffraction at 20

o RT [0] . 2. shows Bragg dlffractlon at /2 .
1. E=E" -—In+— .. 4 (sin@
nkF [R] 3. shows Bragg diffraction at sin >
F (o sin 20
2 M = eZ_T(I’—E)) v : 4, shows Bragg diffraction at sin™ (EmTZ——J
[0] (o) 95. ATUTB TUAT 9 U & graarsrT
3~TR_]=6R7 AT AR G rpg & F H, 3107 T
. & faU wufa® T Bad #T UF ST
[0]  2e-e) Oa(1) Oa(2) + Dy(1) e(2) ¥ |
l. IE T Hgwdlol®w UG ¢ S Agedqol gar
93. Which is correct Nernst equation for redox & re—o o & AT
reaction O+ ne = R? ' 2. I§ UF IS Ug § ST Ageaqel @ e

% ag—> © a; ﬁ"l"

N T
Fabelv, abl



95.

3. UF TS HgHASH UG § AT Agedqor @
AT o0 & AT

4. UF & IAfAE 9¢ & ST Hecaqor &1 Sirar
T re—0 & AT

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

Oa(1) Oa(2) + Dp(1) Ds(2).

1. Thisis a covalent term and is important as
fag —> ®©

2. This is an ionic term and is important as
g —> © i

3. Thisis a covalent term and is important as
rag—> 0

4. This is an ionic term and is important as
g —> 0

96. T H A % 0.1 M eI & A, nm 9T AT 1

96.

cm W FA F G WS IRIFGAT 50%
Tl 1em @ A AT FT TERT WEF A, nm T
e B F 0.1 M fAeaa F1 gk gvca
0.1761 %I

Y QT HT TART AT 9T &&F 9 T
39 e & qreErEgar Far e 5w A
0.1M A B 0.1M TF T § |

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

33.3%
50%
66.7%
70%

Ll

A 0.1 M solution of compound A shows 50%
transmittance when a cell of 1 cm width is used at
Ay nm. Another 0.1M solution of compound B
gives the optical density value of 0.1761 using 1cm
cell at A, 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?

S/46 BJ/13-1BH—5
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97.

97.

(log 20 = 1.301 ; log 30 = 1.4771 ; 10g 50 = 1.699) |

33.3%
50%
66.7%
70%

PR

[n]=K M; qetsia earetar & Aot woiaor
aur WE A & S Rt o STy F wer
h T dgeh [aed & AU eaear siea
AR gema (M) warse

(RaTg a=0.5k=5x10"Lg"]

0.055

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

> wn e

Using standard equation fon: intrinsic viscosity
[1]]=KM—", for a solution of polymer and any
information from the graph indentify viscosity-
average molar mass (H ,,) [given that a = 0.5, K
=5x10"Lg"].

0.085

7-% 1

0.050

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

halbali A
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98, U IRW wwruwiw YAr URfe w7 @ 100. The number of lone-pairs are identical in the paits:

98,

99.

99.

34,500 feeet/fAee €1 g7 A RuRd aar &

AT 76 Mee & a5 Rued & AR

21,500 fauesT/Mee @ Sl &1 YAr R
tiy W e

9oﬁmé
110 fAs1e
180 fAe1e

1,
2,
3
4, 220 fAs1C

A radioisotope *'Ar initially decays at the rate of
34,500 disintegrations/ minute, but decay rate
falls to 21,500 disintegrations/minute after 75
minutes, The t,, for *'Ar is:

1. 90 minutes

2. 110 minutes
3. 180 minutes
4, 220 minutes

MeTiCl, GUN(CO)sMo(thf) HFell & @ry
fOaTUst NMe,, PMe, T CO &t 31ffmareierar
Col o S

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

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

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

100.fAFfafle & & goor ot varhrgeaAt

PN~

TG §ATT &, 98 &

XeF4, C1F3
XeOy, ICIy
XCOzF2, ICL;-
XCO4, C1F3

1
2
3,
4

101

. XoF,, CIF, .
. XeOy, ICly G
XeOyFy, ICly

. XeOy, CIF,

P 3 ¥ o At i & w4

T wFh §, T
A 1 B)7Co (C)>Fe (D) 'sb

(A), (B), (C) @ur (D)
(B), (C) T (D) e,

1
2.
3. (A), (B) T (D) Fder
4

101

(A), (C) T (D) e,

. Among the following, those can act as JMdzs“sb\:‘auér

nuclei are

@) ™1 ®)7Co ©Fe @)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.

102. CI" a1 OH™ femmush & @y i &1 Forer

102,

WYROIT: TIShorh THead el qolrar |
gl _
(A) Be(ll), Ba(ll) (B) Ba(ll), Co(ll) (C)

Co(I), Zn(11) (D) Be(1l), Zn(II)

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

Which of the pairs will generally result in

tetrahedral coordination complexes, when ligands
are CI” or OH™:

(B) Be(ll), Ba(ll) (B) Ba(ll), Co(Il)
Co(Il), Zn(ll) (D) Be(II), Zn(1I)

©

1. (A)and (B)
2. (B)and (C)
3. (C)and (D)
4. (A)and (D)



103.FTF & dR W fafear da F [CoClL]” &)

TRFAOT FE O SHA T AT g ST §
Fafr o EAfT A W A T
o I @Y ST §1 ST FROT §

1. Co(ll) ¥ GHITA H Tqeherhid
rsewradry 7 qRafda g |

2. Co(ll) $r 3ifardiiaor 3awur Co(lll) H
gfRafda g |

3. Tqswah fRred 87 fuee
sehadT Feed a7 fuesd &
FUET 7 BT &l

4. Co(lyiTfasha: URadl FFe ST &
e Co(lll) TMfavehe: HTHT Tl
oGl

103. Silica gel contains [CoCl4]2' 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(Il) changes its coordination from
tetrahedral to octahedral. ’

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

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

4. Co(ll) forms kinetically labile while
Co(1II) forms kinetically inert
complexes.

104. UTAT WA QFEYA & aR H N F47

T At e, W

1. ufy SfFT Tud & IR e
B gl

2. WFT e & A IR Fow
tFar gHReaAd @ 8l

3. GRS NGEAT F UF IR AT
AT QYT § R gEar e
AT g ¥ I

4. TF WHE HHAEHE F AT T T

35

104.

105.

105.

106.

106.

HpLD=

For the metalloprotein hemerythrin, the statement

that is NOT TRUE is

1. there are two iron centers per 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.
4. itis found in marine invertebrates.

UF EfaEHeETS @ Cr(lll) e & forw
o 8 Rues Affaiaa # ¥ 9 @
X faw wEar g gl §

W -
AW -

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

el
AWN—

[Bu;NL;Re,Cls TN T2 TaFghw H 15000
! W F dig 3 @ @FAUT & HROT
AT A

TN

§—38"
s—mn
n—8"

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

*
T —n
.88
. 5om
1—38"

BN

107.3FAT FemHE H sl ¥ Ce(SOu)

KMno4,HNozamlza:mﬁgaaz”rﬂ
afRE@de 8T § HAU: -



L. le, le, 2¢ {TUT 4¢
2, le, 3¢, 2¢ qUT 4e
3. 2e, 3¢, le dUT 4o
4, 2e, 4e, le AT 3¢

107. Electron changé in reduction = of Ce(S04),,

KMnO,, HNO, and I, with hydrazine in acidic -

medium, respectively is

1. le, le, 2¢ and 4e
2. le, 3e, 2e and 4e
3. 2e, 3¢, le and 4e
4, 2e,4e, le and 3e

108.H,S0,# St A smwer A g SIIER
T TG &

1. CH;COOH
2, HNO;,
3. HCIO,
4, H,0 "

108. The compound that will behave as an acid in
H,S0y is '

1. CH;COOH
2, HNO,

3. HCIO,

4, H,0

1097151 & 3iFaTEsh N,0,, N,O, &UT N,Os, F
Tt At SR NN e grar v
T 8 §

1. N,O, T N,O;
2. N;O, T N,0s
3. N0, 99T N,0,
4. N,Os Hael

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

1. N,0, and N,O:s
2. N203 and N205
3. N203 and N204
4. N,Os only

| 110. »-BuLi @T PhBr i 3fRfRar & ferar &

1. 2 n-BuPh + Br, + Li,

36

'.2. PhPh + octane + 2 LiBr
3. »n-BuPh + LiBr
4, PhLi+ n-BuBr

110. The treatment of PhBr with #-BuLi yields:

2 n-BuPh + Bry + Li,

PhPh + octane + 2 LiBr -

n-BuPh + LiBr

PhLi + »-BuBr ;

1115y SCTBTSG (C4H,) 31T Hfeer ¥ o
AT Iaeur F sEer Ny oy ag‘oﬁ'eﬁrur
gar 8, R s sud wwaor urg weel @
WeOT fRAT ST waar ¥ aify

Ao~

RN

L HeT e W A
mmﬁwm%‘lw, ‘

2. WHHOT T ¥ IETYT A U
CH? S & FROT FRREr e aw
o B

3. HHAUT UTg AT IRy F gwdr
TERATHIOT &THAT T STl ¥

4, c,,Hf*a«'aﬂﬁa}?Wurugmw
urg i sufeafa F Ruw g amar §

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

AT
A

l. it engages in
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
metals due to formation of C,H,*,

12.fAm=ff@a Rewst #r n-mw F aa?f
§U %A & ggariaw

C2F4, NEt3, CO and C2H4

long-range interaction

transition

l. CO<CyFy<C,H, < NEt;
2, CF4 <CyH4 <NEt; <CO
3. C;Hy<NEt; <CO < CyF,4
4, NEt; < C,H, < C,F,<CO



112.

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

. CO<C,Fy<C,Hs <NEt;
. CF4<CH, <NEt; <CO
. CHy <NEt; <CO <C,F,
. NEt; < C;Hy <C,F4 <CO

U N

1135 # ¥ vhehs Swer waifs gehy

113.

114.

114.

115.

3mepol (Faer faet A1) 8, 98 &

. VCIt
. (*-CsHs), Cr

. [Co(N 02)6]3-
. [Ni(EDTA)P*

HWLWN —

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

1. VCl*

2. (n*-CsHs), Cr
3. [Co(NOy)sI™
4. [Ni(EDTA)*

Iry(CO),, # tTg-ang 3eeif & & &

0

. 4
. 6
1
12

awN -

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

. 10

4. 12 |
[Cr(NH:)sJ** & soerciioleh TdagH H e o3
AT GFAT & FROT A &

1. 4
2. 6
3.1

1

(A) :AZg_’:Tlg (B) 4A2g"’4TZg
(C) "Ay—'Eq

&7 & aX & T FUA A g

1. (A)Fr e FgFAH &

2. (C)#Fr e FgTH &l

3. (A), (B) AYT (C) T Agrald s F
4. (B)@ur (C) A Ngard R &l

37

115. Three bands in the electronic spectrum of

116

116.

117.

117.

[Cr(NH;)g]*" are due to the following transitions:

(A) :AZg_’:Tlg (B) 4‘AZg_)“TZg
(C) AZg—’ Eg

Identify the correct statement about them

Intensity of (A) is lowest

Intensity of (C) is lowest

Intensities of (A), (B) and (C) are similar
Intensities of (B) and (C) are similar

LN -

IAT A TEEIAT

(A) Nb, Ta (B) Mo, W (C) La, Lu (D) Sc, Y
1. AJYUTB &adl

2. AJYUTC &had

3. BAUTC &ad

4. A, B dUTC FHad

Identify the pairs in which the covalent radii of
elements are almost similar
(A) Nb, Ta (B) Mo, W (C) La, Lu (D) Sc, Y

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

SAATSE(II) 3TIAT (A) Nd(III) (B) Gd(IIT) T
(©) Dyl W AR AT SwwfSws
for dedfrr et Rua A@w & IGLY
feeea# giar & 9 &4 €

1. Fad (B)

2. Fad (A dUT(B)

3. &had (A) TUT(C)

4., &had (B) dUT (C)

Consider following lanthanide(III) ions.

(A) Nd(III) (B) Gd(II1) (C) Dy(III)
The magnetic moment closest to the spin only

value is(are) for

1. (B) only

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



18.RArffa Hg?aﬁ

(A) [CoCly),
(B) [CoBr,* @ur
(C) [Co(NCS),*

% A, T 5 T

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

118. The A, of the following complexes
(A) [CoCly)*,
(B) [CoBr,4]* and
(C) [Co(NCS),]* follows the order

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

no.famrfaf@e 7§ & e At Hr

gl EAELY
(A) [CHEDTA)
(B)  [Ru(bipy);]**

(C) [PtCi(diene)]
1. HIW(A)

2. &ad (A) 9UT (B)
3. FHdel (A) TUT(C)
4, &hael (B) dUT(C)

119. Identify the chiral complexes from the following:

(A) [CHEDTA)[

(B) [Ru(bipy);]**
(C) [PtCl(diene)]*

1. (A)only

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

120.UF THATANT 31T
S(HEHGE)+T(3HTATIH) — P(3UTG)

38

1

A\/ S A

120.

~ shape of

121

o

ﬁmﬁgwwmﬁ
R | afys qare @ e = OFY & '
AT A A Iy {rof

? I

T —

In complexometric titration
S(substrate) + T(titrant) — P(produc ikt
The end point . - is Stimated
spectrophotometrically. If S and P have € = 0, the
the tltratlon curve would look llke

A\/ 3 A

T —» T

famr & @ famafaf@a afdfear & e a

FUT &

1. MeMgBr, Et20
2 HaPO4

L. Awwm%mmmﬁa
fFTes  BCNMR TWeeH FH uriw
faaeter gier |

2. AUF Y 3G § dA FHH Wl
fUes BCNMR T F 31 Rt
gl |



3. BUSF AT 3¢ ¢ TN FHH A
AFez “c NMR TFEH # uig Read
gl

4. BUS &Y 391G ¢ U1 30 Weia
AFqe3 PCNMR TFeH H dig Read
il

121. Among the following, the correct statement for

the following reaction is
@f @ Cf

1. A is the major product and it will have
the proton decoupled

1. MeMgBr Et,0
2. H3PO4

five signals in
3¢ NMR spectrum.

2. A is the minor product and it will have
eight signals in the proton decoupled
3¢ NMR spectrum.

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

3C NMR spectrum.

4. Bis the minor product and it will have
five signals in the proton decoupled
3C NMR spectrum

122AF AT 9et § B & gRader & fav
TRt &1 39T FA ¢

OH [\
o_.0
OH ©></CHO
—_—
A B

MnO,; (CH,0H), / p-TSA; PCC.
PCC; MnO,; (CH,OH), / p-TSA;

PCC; (CH,OH), / p-TSA; STE 3ifReae
S FfAFHHAF; (CH,0H), / p-TSA;

MnO,.
122. For the following three step conversion of A to B,

the appropriate sequence of reactions is

s W NRE

OH [\
o0
OH ©)</cno
—_—
A B

MnO,; (CH,0H), / p-TSA; PCC.

PCC; MnO,; (CH,0H), / p-TSA;

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

il o

123.AFfaf@a ®IicRoT & faT Sl @1 tw

Fud fAf@a A T T &
CHO ~~_-MgBr, Et,0 OH oH
Ph/\,“; Ph/ﬁ/‘\/\ + Ph/\' A
Me Me
A B

ATE FTT 3G § U1 TE Th A
3G &

2. ATH HET 396 § AU T§ 0F
TEERHA 3 &

3. BUH HET 3¢9 § AT I§ T A
3 B

4. BU& HATY 3cUIG § dUT Ig UH
TERhA 3G §

123. Which one of the following statements is true for

the following transformation?

OH OH
CHO A\MgBr, Et0 H
Ph/\( -z Ph/\(’\/\ * NS
Me Me
1. Ais the major product and it is a Cram

product.

N

A is the major product and it is anti-Cram
product.

3. B is the major product and it is a Cram
product.

4. B is the major product and it is anti-Cram
product.
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124.FFF1fAfET TR & fe wle @ ww
Fu frfaf@d & @ afr &
& Bl B
A A A
A B

1. m-CPBA 3UYFeT 3Tewater § Tur B
qGY 3cTE ¢

2. m-CPBA 3Ugerd AfRastas § aur A
HEY 37916 B

3. aq. H,0,/NaOH 39geFeT Tt §
aUT B AT 3 &

4, aq. H202/NaOH3'q7-ﬁ?f AT ¢
YT A ET 3G

124, Which one of the folldwing statements is true for .
the following transformation?

bt

A
A

e

@ Yo

/@ 1. Li, lig.NHs, tBUOH
60 2.10% aq. HsSO;

HOSS

pee

w

125. The tompound formed in the followlng reaction

sequence |s

X
I O
R %)
Z [72])

N
I

x &
o »

126.farafaf@a difwt & & Soer g s

1. Suitable reagent is m-CPBA and B is the
major product.

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

3. Suitable reagent is aq. H,0,/NaOH and B is
the major product, .

4. Suitable reagent is ag. H,0,/NaOH and A is
the major product.

125 fArIfaf@a fAfear &7 & s arer
gifw &

Meo::

1. Li, liq.NH, +BUOH
2. 10% aq. HySO,

gfa-ya 3l €, 9 §
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126. Among the following compounds, the one which 128. e e & g greT 3G
has highest dipole moment is 2
I §

1. ..
- /l\/ oA A
= -
ol | NO2 5 Tic, He

>} .

56

127. UV-Vis TF¢H & U& SsefAies &
A 275 nm GT | o F & 9y A & /O

z
v

-

128. The major product formed in the following
reaction is

)\/ . 1. A
Z No,

2. TiCl3, HCI

Y

Hooc VA

el
127. In the UV-Vis spectrum, a diterpenoid exhibited a NH,
Amax 3t 275 nm. The compound, among the
choices given below, is

129. 9y ¥3 fagRAa (Sues) 3C NMR ®IFZH
#F g SEamat A aure & foT ured Bl
arer fRATeTat 7 @& HAA: G

OH

HO OH

1. 3T6 dUT 3o
2. 36 dUT &:

3. Qi 9T &H
4. 9T qUT IS

S/46 BJ/13-1BH—6
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129: In the broad band decoupled *°C NMR spectrum, 0 Yo
the number of signals appearing for the two 1 '

renediols , @A‘\
pyrenediol A and B, respectively, are EtO o
_.OH 2, Q/“\/
CO o
. /Jllii'ffjt\v/’\\\
HO

pee

. v o ) ) - ‘] ‘
l. eight and eight ) /@/U\OMe o |
2, eight and sixteen R

3. five and ten

4. five and eight . 13189 8T KMnO, & |ryr 3ifRfsar T o
130umaﬂéﬁwﬁﬁra7a:’HNMRmazn TSR SIS T ¥ St 3
& HFHS 30 e & SIS & 3t gl m A
87.80(2H,d,/=8Hz),6.80 (2 H, d, /=8 Hz), 4.10 AT ¥ S HHEHE %a’m:-‘r qiveror
(2H,9,/=7.2Hz), 2.4 (3 H,s), 1.25 (3 H, t, /= 7.2 T ¥ AN B o T
Hz) e
farafeaf@a & v 3'6' i 3 1. 7&3 v 4‘ e

0 - s A
" /©/“\ 38 jlo
Eto O ’ ) COOH
. 4 755

MeO Q 131. a-Pinene on reaction with dilute alkaline KMnO, .
produces a diol, which on further oxidation with
chromium trioxide gives product A, which

HO o) .
Et '

undergoes a positive haloform test. The
compound A is ' :

15)
130. An organic compound exhibited the following *H :

NMR spectral data: COOH

COOH

6780(2H,d,/=8 Hz), 6.80 (2 H,d, /=8 Hz), 6%
4.10(2H,q,J=7.2Hz), 2.4 (3H,s),1.25(3H,t, COOH )
= N2 Hz). The compound, among the choices

given below, is " 4
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132.fU150 IRAETEE & U geaiE ¥ @y 133.mmamm‘ﬁmm§m
TAA Y MR & T arer gew 3cE &
3cure gl
0 q\{Me IG) -“A___>
HN N\
1. s o
H,N” N7 N
o R
Me~ N
N \
2 |
H2N/|\\N N
o R
HN N
3 ﬁi >
HN" NG N
Me R
o}
4 HNJ]iN\>
Me-HN/k\N N
R
132. The major product formed in the reaction of
guanosine with one equivalent of methyl iodide is
(0] Me p 133. The 'maj'or product formed in the following
HN @\1 reaction is
\
1. g »
H,N” N7 N
R A
o ————
Me- ~—N
N \
2 < D
HZN*N N
o R
N
HN
3 o D
HNTND RO
Me
(o]

H
>/—§




134,578 ¥ FR 10% FafRuw & sufeufa &

A Rw 1w srsdcege A EHPGRT W
NIRRT E@RT STod B arer fAoT §

H 0]
Ph\/O\n/N\ElLN OH
H
0 Ph (0]

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

134,

Reaction of the dipeptide, given below, with

hydrogen in the presence of 10% palladium over

carbon, produces a mixture of

H 9 '
Ph\/O\n/N\fJ\N OH
H
0 on’ O

1. Gly-Leu + toluene + carbon dioxide

2. Phe-Leu + toluene + carbon dioxide

3. Phe-lteu + benzyl alcohol + carbon
dioxide

4. Gly-leu + benzyl alcohol + carbon
dioxide

44

135 XN AR R Serlter & fatest.
% frw waifter sugea AfRFAS §

. Me
1 Q sy
’ OH

135, Among the following, the most suitable reagent
B for carrying out resolution of racemic 3-
methylcyclohexanone Is .

- : N—cooE
1. Xis moost Yis m .
- H
) xR OH
(0]
3 Xis Yis 0 -
OEt .
; :N
H
COOEt
4 Xis OEt Yis
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136. In the following reaction sequence, structures

of the major products X and Y are
: :NOZ

° \
1. Xis m ooEt  Yis mcooa
NO, H
COOEt
NO o]

NaOEt X Zn /AcOH; Y

+ (COOEY),

2 Xis Yis
N
2 H
o o]
o}
3 Xis OEt Yis (o]
NO, tH
0o
o COOEt
4 Xis OEt Yis NH
NO,

137. Ifg 3#f@fpar w7 W AR i

OH OH OH
T swe, (Yo (Y
ON (90%) HoN “(0%)  AcHN
(70%)

CL. e (L
NO; [)ipm2 NHAc

(25%)

OH
@/ HNO,
_HNO;

Sn/HCI
——————
(90%)

Ac,0
(90%)

a9 Breler ¥ p -FrEgERERA@EE q2ro-
grsEre e feTss & favEe #r o
et § AT, oI

1. 57 3R 20%
2. 57 3R68%
3. 83 3R 68%
4. 83 3 20%

137. Consider the following reaction sequence:

SnIHCI /©/ A0
O,N (90%) HoN Te0%) AcHN
M o, (T0%)
_HNOs
SwHel_

OH
(:[Noz (90%)

(25%)

S/46 BJ/13-1BH—T7A

The overall yield for the formation of p-
hydroxyacetanilide and o-hydroxyacetanilides
from phenal, respectively, are approximately

1. 57 and 20%
2. 57 and 68%
3. 83 and 68%

4. 83 and 20%

138. 1,2-SEF3RITYST AT df-2,3-54 SIBHTT
& waifts wrs dwaor §
F OH
1 H/@F Me;@H
. e H and Me “H
H OH

Me
N - Me
H ;@F H. 1~ OH
4. ]
H H and H " OH
’ H Me
138. The most stable conformations of 1,2-

difluoroethane and dI-2,3-butanediol are

o
OH

@NHZ (90%) (:[NHAC



F.

1. :,@;: and
H

L
F
F

and

w
I;I
ﬂ

T I

L F
H
4. 'HgH and
H

H

Me

e

OH .
™ o

139. p-TSA Y IHTET AT Fr 3ufeafy # (S)-
1,2,4-5¢H gIedter 1 dotfesgss &

HRRA @ W AET Scag A A Fl A

HIGAT &

Ph
o WY
0._0
Ph
‘ 5 .
Ph *
4 P

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

The structure of A is

with

46

A~
1, HO™ Y7 Y
O\(O
Ph
2 HO Y ™Y
0._0
Ph
3. S
O
Ph
)
4 pp

140, PrrfRRa JAFT 3 S At e
3o ¥ |
" OTs o o
CKH/THE
e e

-

306§

140. The major product formed in .the following

reaction is
T .
) H e) s
“ KH / THF
e
- OH .

/46 BJ/13-1BH—TB
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141 Pfaf@a 3@t # g arer &7
3G &

LOH
1. NaH, CSy, Mel

2 200°C

z

47

141. The major product formed in the following
reaction is

: L OH
1. NaH, CS,, Mel
2 200°C -

1.

;
5

3.

1492 fPrfaf@a 3T # aa0a aren Je7
39 &

N2
[e] O 1.hv, aqg. THF
—_—.

2 A

-

N

N
(¢}
(o)

o
|
o
3.
OH
X
4.
\OH
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OH

142, The major product formed in the following

reaction is (/\:)/
. Nz ' . 2 @
[0) O 1. hv, aq. THF _
: e 3,

24
OH
o 14wl i s & affer € qor
2. >040 Aqar g@tr 3G B ygenfaw

. o . I, Os: Me,S '
3, ‘ ‘ NN “*> Eﬁ
ﬁoﬂ . 2. PhaP=CHCOOEL
. ‘ ‘ R (excess)
0
4,
(\ JOH

m43.ﬁmﬁf@a3fmﬁm#aa#amrm

‘ coost;
1. Ais hv  Bis :[\/:i
INE & - : : COOEt
' ' OOEt.
: 2. Aj Bi
hv, Et,O : shv Bis :Ccooet :
e R
COOEt
3. AlsA Bis j&
| COOE
Als A Bis by
) ___COOEt

144, Predict the condition A and the structure of .t'he
major product B in the following sequence.

\/

\/

OH

bl

: _ _ A i, O5; Me;S
: N ‘ . . NN, — [ﬁ P8 e -
143. The .ma{or product formed in the following 2. PhyP=CHCOOEY
reaction is o o . v (excess)

, ' o
. (U hv, ELO
“ﬁ



BN
W

IEiCOOEt 3. con-rotatory in thermal; and con- rotatory in
1. Ais hv Bis . . .
hotochemical conditions
Z~COOEt P
: T NCOOEt 4. dis-rotatory in photochemical; and dis-rotatory
2. Ais hv  Bis COOEt in thermal conditions

/

COOEt
3. Ais A Bis j\/\//\
COOEt
4, Ais A Bis COOE
___ COOEt

145.FATAf@d wureRor & Tfreor & qaifas
39YFd TR §
O—¢h
_ H
1. W WAfAE g2m F Hia-Qeedr aur
ardrr #F fRa-deed
2. AT g H Fia-Needy Tur g
wrafew # fa-eed
3. ardrT gem & SiA- Vel aur weaner
s # Fie- deel |

4, Sarer [WAfad g ® f3y- deed aur
ardr 3gEar 7 f3u- qeed |

\

145. The most appropriate mode of cyclisation in the
following transformation is

o H
@‘—‘H
H

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

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