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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic

Number Weight Number Weight
Actinium Ac 89 (227) Mercury Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sh 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 58.71
Astatine At 85 (210) Nlobium Nb 41 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (¢} 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253) Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 Thallium TI 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine | 53 126.90 Thulium Tm 69 168.93
Iridium Ir 7 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C*? at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
isotopes)
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m Soldelel Pl GeIHTe 9.11 x 10~3'kg
h Tolish T 6.63 x 10734] sec
€ SoIFClel T T 1.6 x 1071°C
K o7t oo 1.38 x 10723 /K
¢ TehIeT T 3T 3.0 X 108m/sec

leV 1.6 x 10719
amu 1.67 x 10™2%7kg

G 6.67 X 10711 Nm?kg=2

Ry Nagis 1.097 x 107m~1!

Na KGRl AR SRS 6.023 X 10%3mole™!

& 8.854 x 107 12Fm~1
Uo 4w X 1077"Hm™?!

R Ao 3 Raais 8.314JK 1mole™!

USEFUL FUNDAMAENTAL CONSTANTS

m Mass of electron 9.11 x 10731kg

h Planck's constant 6.63 x 10734/ sec

e Charge of electron 1.6 x 1071°C

k Boltzmann constant 1.38 x 10723J /K

c Velocity of Light 3.0 x 108m/sec
leV 1.6 x 10719

amu 1.67 X 10™%7kg

G 6.67 X 10" \Nm?kg—3

Ry Rydberg constant 1.097 x 107m™t
Na Avogadro's number 6.022 x 1023mole™!
£ 8.854 x 10~12Fm1

Ko 41 x 1077Hm™?!

R Molar Gas constant 8.314JK " 1mole™!
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1. 5T A H 3eTen =T F41 gem?

1. What will be the next figure in the following

sequence?

A B C D

T fafrse cHafyd o 9erd & fow qer @
aear + it F FEAT = PRI FHT TE&IAT + 2
gl 38 9hR & el qush 34 (S T g@k &l
el gol) Ferdt & T For el B e +
ot fr Tear — FRT A FEar, hder gefr
1. ar 2. IR

3. & 4,2@

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what is the total value of faces +
vertices — edges?

1. Two 2. Four

3. Six 4. Zero

3egel, HURA A fAIA o1 WA F grapeh
&l T B HURT HT AT Hegel T I
FT1 1/3Tr fearg #r aifg &1 1281 3afg o
g U Y TAT YRFH A ¢ al qad
Ugol hisT Jgadr g7

1. 3reqel 3R FURA

2. e

3. FaReT
4, AT T Iy

Abdul travels thrice the distance Catherine
travels, which is also twice the distance that
Binoy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
speed. If they start at the same time then who
reaches first?

1. Both Abdul and Catherine

2. Binoy

3. Catherine

4. All three together

faarly 3R 29 U F F r 6 F O
3w A faalr 3R g A\ 5T/ oqu
a8l &3 IR g 3 I & 6 "@E H
W gl T F ¥ FiF @1 FUT TG T8 82
1. Qe 3erel A ¢ & I FT T Gohar
gl

2. &3 IFa 6 B¢ H IE FI I Tl gl

3. & IS HA HIAT & g

4. g FE® AT F AT B

It takes 2 hours for Tiwari and Deo to do a job.
Tiwari and Hari take 3 hours to do the same
job. Deo and Hari take 6 hours to do the same
job. Which of the following statements is
incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker

ASTg AT P T gEX & eeX O A

@ 3ER arr I g1 & orrihd A
& elFthell T AT 87




5. Equilateral triangles are drawn one inside the

other as shown. What is the ratio of the two
shaded areas?

1. 2 2.V3:4
3. 4: 4. 8:1

T ToramsT 36 fohefl/aer & dold ge ST e
F T Reg FI 8 Ahes H AT TcHA H 20
Ahes H IR AT g1 CATHH T oFaTs

fohdelr 82
1. 120 #. 2. 280 .
3. 404 4. 160 .

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to cross
the platform. What is the length of the

platform?
1. 120 m 2.280m
3.40m 4. 160 m

Wa'g'q_df(x) F x—5 I x—3 AT x—2
T g S W 1 FT7 AV Aelar &1 @ &

ﬁagagqaaﬂ‘;r-ms’rm%?
1. x3—10x% +31x+ 31

2. x3— 10x%+31x — 29
3. x3—10x% +31x—31
4. x3—10x%+31x+ 29

When a polynomial f(x) is divided by x — 5
or x—3 or x — 2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x3—10x% +31x + 31

2. x3— 10x%+31x—29
3. x3—10x%2+31x - 31
4, x3 —10x% +31x + 29

T ISR IR arel dred o 0.5 AT
A e gur 0.1 A AW Fuis &
aifear s §, 3aer MY T2F T IHUEy Fe
TT (YA & AR L) A I §l o

drend 9o &9 & T §, A9 3§ TN H
AT (Tl Y. H) Tohclall gram?

<>
0.1% 05
7
v o5
10
1. 40.0 2. 294
3. 194 4. 113

8. The diagram (not to scale) shows the top view

and cross section of a pond having a square
outline and equal sized steps of 0.5 m width
and 0.1m height. What will be the volume of
water (in m®) in the pond when it is completely
filled?

7

gl B
E 0‘5
7

§05
T
1. 40.0 2. 294
3. 194 4. 11.3

U arv s # o ACWR Tk f9=g D 3@
YR & f& 2ADB = £ABC, eI BD &I oi¥lg
@ #;) &

A 6cm B

1. 8 2.6
3.3 4. 4

D is a point on AC in the following triangle
such that LZADB = 2ABC. Then BD (in cm) is




10.

10.

11.

11.

1.8 2. 6
3.3 4. 4
Th e # fAeAfaioli@d shael 8@ U ¢
1. 38 Y& # 130T HUA g
2. 38 GEdS A 2300 FUA B

99 3 G H 99 3T FYUA gl
10038 Y& H 100 3T FHYA ¢l

SAH § dled AT YA T 872
1. gtar 2. 9gell
3. =TT 4. g

A notebook contains only hundred statements
as under:

1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.

99.This notebook contains 99 false statements.
100. This notebook contains 100 false
statements.

Which of the statements is correct?

2 1St
4. 2™

1. 100"
3. 99"

T & welel f(x) A x F ATY AT ITAT )
x = -1 W AT G@RT Folel & AT AT
Hife

100

10

0.1

0 1 2 3

1. -0.01
3. 0.01

2. —0.1
4. 0.1

The function f(x) is plotted againstx as
shown. Extrapolate and find the value of the
function at x = —1.

12.

12.

13.

13.

14.

100

10

0.1

0 1 2 3
1. -0.01
3. 0.01

2. —0.1
4. 0.1

Tsh Hgh Teh 30Tl A &b 1 #lieT 1 g a7
FAT &l FH ¥ FH Fda 3o H g8 10
A g W Rua fohall foeg W 9ga Aol
X
1.1

2. 2
3.3

4. 98 T g0 AL T R AhlT|

A frog hops and lands exactly 1 meter away at
a time. What is the least number of hops
required to reach a point 10 cm away?

1.1

2.2

3.3

4. It cannot travel such a distance

39 IR A HT FEAT H TS H oA
ggel 3R AT 37hT FT IUCADRA 40§ AT &
& 3l W AU 28 Bl W EEAT &
B9l TATT FT 37 SHIS & 3P & 3deT &
A ¢ odar & dfd Taer &1 3% cErg &

3% T B
1. 5478 2. 5748
3. 8745 4. 8475

Choose the four digit number, in which the
product of the first & fourth digits is 40 and the
product of the middle digits is 28. The
thousands digit is as much less than the unit
digit as the hundreds digit is less than the tens

digit.
1. 5478 2. 5748
3. 8745 4. 8475

U6 god W foeg A B, C, D 8, dur AB=5
d#Y., BC=12 ¥+, AC=13 . vd AD=7 FHI.
g1 a9 CD &1 Ahedd AW &

1. 9 HAT 2. 10 T,

3. 11 . 4. 14 Y.



14.

15.

15.

16.

16.

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is

1. 9cm 2. 10cm

3. 11cm 4. 14 cm

T e g 97 T 3G (o7 ast &) & gt v

AT 899 | T YT T oA §N 3H AT

foar &1 3y o

1. 39O 3Thst & HNOT AT gl T ST
ghaT

2. 2739

3. 293

4. 313¥

The difference between the squares of the ages

(in complete years) of a father and his son is

899. The age of the father when his son was

born

1. cannot be ascertained due to inadequate
data.

2. is 27 years.

3. is 29 years.

4. is 31 years.

URFEH H AT § QRN GU TH I dr el

# [y s Bl Bg @ gl 94 cush

T &1 I SR 98 I U F 3AEr

a9 39 dF H GeIHAT Feg

1. M & Feg & & YT w&ar &I

2. Gleil T HAMET gead o 91 Aoald A
ST Srar &1

3. $& FAI & AT A Srar § 3Hdd: e
& Fog 9T A9F 3T ST &

4. 37T 9lell FATCT glel doh o [&dehdr
ST & TUT 38 916 FW AT g

Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere initially
full of water. Ignoring the water that has
flowed away, the centre of mass of the system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of
water decreases
3. moves down for some time but eventually
returns to the centre of the sphere
4. moves down until half of the water is lost
and then moves up

17.

17.

18.

18.

19.

mxnsﬂéﬁaﬁm@'@wa@ﬁ
TS B W QU TT F 9US cqsel H fqererd
el & T, o T & IR th W, fohder
IR ST BI9T, $Heh! IUTAT hifard

1. (mxn)

2. im-1)x(n-1)
3. mmxn)—1

4, (mxn)+1

A chocolate bar having m X n unit square tiles
is given. Calculate the number of cuts needed
to break it completely, without stacking, into
individual tiles.

1. (mxn)

2. m—-1)x(n-1)

3. (mxn)—1

4, (mxn)+1

FH AT #H R T89T ¢ W TH WY
&I AT i o I JaToT FHead & 3HTaR
qrIT ST &

t 0 1 2 3 4 5 6
v 5 61 91 137 206 308 414

mmﬁﬁﬁmmgﬁm
H O pia-ar Tl ¢ JAT v & &
oY Asadd afota aar g7

1. v t?

2. (v—75) o« t?

3. v="5t+t?

4. (v—"5)=(t+5)2

An experiment leads to the following set of
observations of the variable ‘v’ at different
times ‘t’ .

t 01 2 3 4 5 6
v 5 61 91 137 206 308 414

Allowing for experimental errors, which of the
following expressions best describes the
relationship between t and v?

1. vot?

2. (v—05) «x t?

3. v="5t+t?

4, (v—5) = (t +5)2

T Wisfher <ge T Areg aRfer 200 9. ©
AT $HH Focdld 3HIET HIe 1 oA 6 Yal.
gl IE AT §U & g teldl AT &, 59



QUIRT § ¥ & T drelr T orererar fahe

A (U7 HAL #) arfgd?
1. 600n 2. 1200~
3. 3600n 4. 18007

19. A bicycle tube has a mean circumference of
200 cm and a circular cross section of diameter
6 cm. What is the approximate volume of water
(in cc) required to completely fill the tube,
assuming that it does not expand?
1. 600~ 2. 1200~
3. 3600r 4. 1800w

20. T AFT o Fol T & Tgel 2 I TII W
RW& eI & daT AV 3T W (R+10)% Fr
W H A H I AT | A FT W
FI AT dIf¥e T FHT (R+5)% § o ¥

3T fRaer &7
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

20. A person paid income tax at the rate of R% for
the first Rs 2 lakhs, and at the rate of (R+10)%
for income exceeding Rs 2 lakhs. If the total
tax paid is (R+5)% of the annual income, then
what is the annual income ?

1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs
7T \PART 'B'

21. BZHUIQ?%I'UTEHQITR* 3nfaear &1 3R
AT &

*

T T
1. 9# ICLE:]
2. Jwa @@=
3. &®H a7
4. T@yA fOwd

21. Correct combination for = and =t* orbitals in
B, molecule is

*

T T
1. Gerade Ungerade
2. Ungerade Gerade
3. Gerade Gerade
4. Ungerade Ungerade

22. °Fug # 3ufEyd ATl T TE&AT §
1. 3 2. 21
3. 9 4. 28

22. The number of microstates present in °F term

is
1. 3 2. 21
3. 9 4, 28

23. [Ni"Lg]™ @ ™ 3rgenvour d=5 8500, 15400, 4T
26000 cm* WX gafar § S&fh [Ni''Lg™ o ™,
10750, 17500, F&T 28200 cm* 9X gofdr &1 L
Jar L' §, s
1. OH duT Ny
2. CI @ur I
3. NCS T RCO,

4. H,O a=T NH;

23. [Ni"Lg]™ ° ™ shows absorption bands at 8500,
15400, and 26000 cm " whereas [Ni"L'g]™ ™,
at 10750, 17500, and 28200 cm ™. L and L'
are respectively,
1. OH and Nj
2. Cland I
3. NCS and RCO,
4, H,0and NH;

24, BHWS @ A=A CpM [Cp is (n°-CsHs)]

T3 §
1. CpGe 2. CpMn
3. CpRu 4. CpCo

24. CpM [Cp is (n°-CsHs)] fragment isolobal with
a BH fragment is
1. CpGe
3. CpRu

2. CpMn
4., CpCo

25. fRrafaf@a sararor

= ==l

CH
R:P~  OCH,CH; Rsp™/ 7 ¢
H HzC

TS E$T TH 3SEI0T &, 98 §
1. 399 ol
2. faae=



25.

26.

26.

27.

27.

10

3. pgrsgEs A
4. 39ArIS TderasT

The following transformation

|T+ |T+

RPT RP/
H H,C

—_—
CH,CH,

is an example of

1. oxidative addition

2. insertion

3. B-hydride elimination
4. reductive elimination

28.
[Co,Fey(CO)11(1a-PPh),] # UT-& 3Tawsil
q&T gl
1. 3 2. 4
3. 5 4. 6

The number of metal-metal bonds in
[COzFEQ(CO)ll(M4'PPh)Q] is

1. 3 2.
3. 5 4,

fArafaf@a & & ag vdefs afgafae & 18
golarelel s a1 3eaeor el &

[
7\

Co oC CcO

| |
C Cr D V. 29.

CcO
o¢” “co OCOC/\COCO

1. AJdarB 2. BA@arc 30
3. CdurbD 4, A@arD

Identify the species, those obey the 18
electron rule, from the following:

4 28.
6

1. AandB
3. Cand D

2. BandC
4, Aand D

AlAl RUTATAR Hhel [UO,(NOz))| & faw
eI AT &A1 dur SAfAfa § waen

1. 8 vyemuhy GRFER

2. 5 g7 AT

3. gaur T wfafea

4. 53Ut RgaAaeT GRFER

For monoionic complex [UO,(NQO3)s], the
correct coordination number and geometry
respectively, are

1. 8 and hexagonal bipyramidal

2. 5and square pyramidal

3. 8and square antiprism

4. 5 and trigonal bipyramidal

P-S AT P-P 3Te=dll T F&ar i P,S; H &
ShHRT:

1. 6qdur3
3. 336

2. 4duUr3
4. 6duT2

The numbers of P-S and P-P bonds in the
compound P,S; are, respectively,

1. 6and3 2. 4and3
3. 3and6 4, 6and?2
Q:ﬁ'%zﬂ:l' QJIIZHH(*qiE (Na28203) * W

sighiAe faerde @ IMEEfAfd AT &
01 M 3EHHAC & 25 mL & fav x* M
URFehe & 25 mL I 3aThar gxdr B

‘X’ & AT &
1. 02 2. 01
3. 06 4. 0.4



30.

31.

31.

32.

32.

33.

33.

34.

11

In the iodometric titration of sodium thiosul-
fate (Na,S,03) with acidic dichromate solution,
25 mL of 0.1 M dichromate requires 25 mL of
‘x” M thiosulfate. The value of ‘x’ is

1. 0.2 2. 01

3. 06 4, 04

VSEPR f&gid & 3R W [TeFs] 3T &l
St e 3T §, 98 €

1. BaEader GRS

2. g S

3. Ug GHIAET AT

4. poll

The correct shape of [TeFs] ion on the basis
of VSEPR theory is

1. Trigonal bipyramidal

2. Square pyramidal

3. Pentagonal planar

4. See-saw

ssBa’*' & HfA® Folaeld IRAGOT & gATd
&am
1. gXe™ 2.
3. sCe™™ 4.

s Xe'®
oCe'®
On two sequential electron capture, ssBa**!
will give

1. sXe® 2.
3. gCe' 4.

54Xe13°
5GCe13°

CaCO; & dIYHRIcA® faelor # 39gce
a9 5w 1fde TeAlReIR & Faifaes g,
E

ATSErSTeT

HeooT 3

0, dUT CO & 1:1 fAsor

o A

> w NP

Decomposition temperature of CaCO; in
thermogravimetric analysis will be highest in
dynamic atmosphere of

1. nitrogen

2. synthesis gas

3. 1:1 mixture of O, and CO

4. water gas

Frelc gHTd
1. ACTRY ¥ el & gRade & RoT §
2. AETEY ¥ Tegdl & IRacl & HROT §

34.

35.

35.

36.

36.

3. 919 O8s ¥ TadT §
4, el qUT Teerdr H gRade & FAT
TRTeTT ¥ g §

Chelate effect is

1. predominantly due to enthalpy change

2. predominantly due to entropy change

3. independent of ring size

4. due to equal contribution of entropy
and enthalpy change

Fqiffle St POCIL, # fOog & Tad &
ot FARISS AT ATGdT FT FeldeT ST

¢, 9 &l
1. E&N 2. KCI
3. FeC|3 4, SbC|5

The compound which dissolves in POCI; to
give a solution with highest chloride ion
concentration, is
1. E3N
3. FeCl;

2. KCI
4. SbCls

ST Folifee A dr eaRAd #; §H T
0, ¥ YHIGT T S IRRA-3TFeT Tuefisr

ST g, @8 ¢
o)
N
1.  Fecrp  FedID
Ot
5. Fe(Ill)
O Fe(il
3.  Fedllny O
4. Fe(IV)—=0

In the absence of bound globin chain, heme
group on exposure to O, gives the iron-oxygen
species

0
AR
1. Fe(y FedID
/0\0:
2. Fe(llN)
0. Fe(um
3. Fedrpn O
4.  Fe@V)—=0
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37. farafaf@a sfafrar F seoee &g 3c0g § 5 /C:)\ . OH
i. n-BuLi (2.1 equiv.) /Kﬂ)\

OH 9)

/N\NHTs i. DMF

38. The major product formed in the following
reaction is
1. 2.
CHO

1. NaOH, iso-Pr-CHO

-~ NO,
3 CHO 4 2. TiCls, H,0
CHO

NO, O
37. The major product formed in the following t M > M
OH

reaction is

i. n-BuLi (2.1 equiv.) OH OH
N > 3. 4,
~ "NHTs ii. DMF /H)\ /H(k
OH o)
1 E S cHO 2 39. Myrtenal % *H NMR TIsFeH # a1 AR dr
& QeI T Yed Sigr 34faT §, a8 88

CHO @arafas gia AT (5) ppm & )

3. g E"CHO 4. f i
C

HO
CHO
38. fawaifaf@a 3R & scoem HET 30U ¥ myrtenal
1. 1.35(s,3H) dur5.0 (s, 3H) W
o~ 1. NaOH, jso-Pr-CHO 2. 0.74 (s, 3H) dUT 1.33 (5, 3H) WX
NO, >
2. TiCls, H,0 S L22(s.6R) W
4. 0.70 (s, 6H) W

at (chemical shift values (8) in ppm)

O
1. N02 2. 39. In the 'H NMR spectrum of myrtenal, the two
AN methyl groups are expected to display signals
OH



40.

40.

CHO

myrtenal

1.35 (s, 3H) and 5.0 (s, 3H)
0.74 (s, 3H) and 1.33 (s, 3H)
1.22 (s, 6H)

0.70 (s, 6H)

el NS

fArfaf@d sfafhar & scdee 77 3cue &

hv
/\/\/\/\ONO

1.
NO

/\/\/\/I\OH

2.
/\WOH
NO
3.
NO
/\/\)\/\OH
4,

NN on

NO

The major product formed in the following

reaction is

hv
/\/\/\/\ONO

2.
WOH
NO
3.
NO
/\/\)\/\OH
4.

13

41, farafaf@a sfafear & geg 300c §

41.

TR
O

1.

LiAIH, (1 equiv.)

OMe THF, 0°C

Ph@é)%%

HO OMe

Ph" N0
o&%
HO

OMe

OH
Ph—\
o0
o OMe

The major product formed in the following

reaction is

TR
O

LiAIH, (1 equiv.)

OMe THF,0°C

Ph/ﬁg)%%

HO OMe

OMe
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42, rafof@a & @ et e 44, AT AT F 3cUeeT HET 3G ¢

qefferor dfeT cqedest ¥ BT o ET ¥, o
! ° H,, 10% Pd/C
7 B0
N EtOH
Cbz H NHBoc
o. Ph SN (Cbz = PhCH,OCO)
@%J/ 1.
OH O ~on i
H
NH,
NHBoc
1. Adu B 2. Aad 2.
3. B%ad 4. B@ATC O
. HO
42. Among the following, the compound(s) that NH,
can be classified as terpene derivative is(are) NH;
3.
O
N
O._Ph N
N, _N.
~ OH Cbz” "H NHBoc
OH O 4
A B c © '
0]
1. AandB 2. Aonly BnO
3. Bonly 4. BandC NH,
NHBoc
43, fAFAff@d # ¥ Jifid I T IR S8 2150 44. The major product formed in the following
em? wWeEdar &, ag ¥ reaction is
o]
Ph\ ,Ph ~ 50 H,, 10% Pd/C
1. = 2. n
N N COZMe _N. EtOH
Cbz H NHBoc
N3 (Cbz = PhCH,OCO)
H O 1.
0]
. HO
43. Among the following, the compound that NH,
displays an IR band at 2150 cm ™ is , NHBoc
. O
Ph Ph
1. N=N 2. CO,Me HO
NH»
NH,
3
O

Nj Q -
3. ©/ 4, N
’ HO
H @) .

Cbz H NHBoc



45.

45.

46.

46.

BnO

NH,
NHBoc

o f-3TEged  Frdiieter AlfE & UV-visible

AT FaFeH A fdolrash I ¢aunm some

QI

1. n-n* @HAUT H hypsochromic fAIFe grar
&, m-n* & bathochromic fRIoe &Y &1

2. n-n* AU & bathochromic f%e gidT &,
n-7* # hypsochromic e &It &1

3. n-n* JUT n-n* GlAl GhAUN A batho-
chromic fIore gicr 1

4. n-m* dUT m-n* Qleil HehaAUN H  hypso-
chromic fore gicr 1

In the UV-visible absorption spectrum of an
o, f-unsaturated carbonyl compound, with
increasing solvent polarity,

1. n-r* transitions undergo hypsochromic
shift, n-1* undergo bathochromic shift

2. n-m* transitions undergo bathochromic
shift, n-n* undergo hypsochromic shift

3. both n-r* and =-* transitions undergo
bathochromic shift

4. both n-n* and n-t* transitions undergo
hypsochromic shift

HsEYfEellsT B HCI & H@fRAT A,
FEARIT FLgadl & aaa & for
hleedX 3Mfded  I=dleg fhaw  afFEAfad
g &, @8 8
3Nfaftha &1 n JAT HCI FT o*
3ffheT HI 1 dUT HCl & &

3NffheT &I+ TAT HCI FT o*
3fAfheT &I+ TAT HCI FT o

A w N

The frontier orbital interactions involved in
the formation of the carbocation intermediate
in the reaction of isobutylene with HCI are

1. = of olefin and o* of HCI

2. mof olefin and o of HCI

3. m* of olefin and o* of HCI

4. g of olefin and ¢ of HCI
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47.

47.

48.

afaf@g A & v, T Ho&r o
IR RS Jaror ear g, ag &

L o

Ha” “Hb

S9N

1. vAfeesters

2. SEEIRIES

3. §HENT

4, HUCACHS v Turfae

In the following compound, the stereo-
chemical descriptor for H, and H, is

e
= OH
H}{Hb

1. enantiotopic

2. diasterotopic

3. homotopic

4. constitutionally heterotopic

2-sgalel & X TUTY HEYUN & ToIw HEr
HUT gl

HiC O H o
H‘H H“H
H CH3 H3C CH3
X Y

A.Y I 39T X 3O TR §
B. X T 3m9em Y 39 Tarh §
C.Xﬁﬁﬁﬁrqqanti 3

D.Y # Af¥er 77 gauche &

1. Adar D
2. Adar C
3. Bauar C
4. A, CauarD



48. The correct statements about conformations X

49.

49.

50.

and Y of 2-butanone are

HC O H O
H‘H H\'Y
H CHs H,C CH;
X Y

A. X is more stable than Y

B. Y is more stable than X

C. Methyl groups in X are anti

D. Methyl groups in Y are gauche

Aand D
Aand C
BandC
A, Cand D

el A

fAFIfafad ®aTaRoT & ®wiAs
SolacIATSaed IhAT GaRT 9ol aldT &l

qE IRA &
T

1. 4n conrotatory dT 6z conrotatory
2. 4n disrotatory T 67 conrotatory
3. 4m conrotatory T 6 disrotatory
4. 4 disrotatory T 67 disrotatory

The following transformation proceeds
through two consecutive electrocyclic

processes, which are

o
4 conrotatory and 67 conrotatory

4 disrotatory and 6m conrotatory

4 conrotatory and 6x disrotatory
4r disrotatory and 6 disrotatory

Eal A

X AT Y $ NaNH, & 3f@fhar & fov a@r
FHYUA ¢
Ph
Ph.__H )><Ph
o H
Ph Ph

X Y

16

50.

A X g a1 & JTRfRAT AT & Y A Jolelr
H

B.Y cfer a1fd & 3iffohar &ear & X &1 Jefelr
"

C.X TUT Y H TGBR 3H 31Fel Hi G ©

D. X Uah QfeFdermell §=@cq 3 & Y &r

@FI?ITﬁ
1. AJarc 2. AJ@aiD
3. BdurC 4, BJurD

The correct statement are about the reaction of
X and Y with NaNH, is

Ph
Ph._H )><Ph
ph- T H
Ph PH
X Y

A. X reacts faster than Y

B. Y reacts faster than X

C. X and Y behave as Lewis acids

D. X is stronger Bronsted acid than Y

1. AandC 2. Aand D
3. BandC 4, Band D

51. IMAPT X, Y TAT Z F pKa AT FHT TET HA gl

O CN
Clyw o< X
NGO
H
.
¢} CN
z

1. X>Y>Z 2. Y>Z>X
3. Z>X>Y 4., Y>X>Z

51. The correct order of pKa values for the

compounds X, Y and Z is

N—H
S
o NG CN O
X Y Zz
1. X>Y>Z 2. Y>Z>X
3. Z>X>Y 4. Y>X>Z



52.

52.

53.

53.

o4.

54.

AEFlgadial el & fav I
gfoeardal & ‘A AEEC & gRACT @ §EY
ET

Ph > CN > Me
Me > Ph > CN
CN > Me > Ph
Ph > Me >CN

NS s

The correct order of the magnitude of ‘A
values’ for the given substituents in

cyclohexane derivatives is

X AG X =CHs;
— \___\_X X=CN
X =Ph
1. Ph>CN > Me
2. Me>Ph>CN
3. CN>Me>Ph
4. Ph>Me>CN
d R=arg & AT PFIad o ug &
1. ’D 2. °D
3. 4. D

The lowest energy term for the d®
configuration is

1. D 2. °D
3. 'P 4. 'D

HIofig T TR L2 dUT L, & FHEIOH

3RO Telel

1. @ 2s,2p,, 2p, AT 2p, 3nface & fav
gl gl

2. WZS,prH?JTZpyHTﬁ'EﬂTa?ﬁ'U
gl gl

3. WZSHWZpZma?ﬁUBTFT%I

4. FHadl 2p, 3feca & fow @ g

The simultaneous eigenfunctions of angular
momentum operators L2 and L, are

1. all of 2s, 2p,, 2p, and 2p, orbitals

2. only 2s, 2p, and 2p,, orbitals

3. only 2s and 2p, orbitals

4. only 2p, orbital

55.

56.

56.

57.

FSAT aTRar &r

(a—H) has the dimension of
dP T

1. pressure

2. volume

3. temperature
4. heat capacity

U HATRAT T ¥ R, IAT R, HAA. TH
3fFwAF Fr Aegal ¢, IAT ¢, W &l 39
dffwas & ey AR fr Ffe w
(F1T NAT F gExy AfAwAFRT f Fgar qur
T f9gd WA §) S &ar &

1 __ logRi—logR,
' " logCi-logCy
2 _ logCi—-logC;
' log R, —-logR,
3 _ logCqi—logRq
' " logCz—log Ry
4 _ logCy-logR,
) " logCy-logRy

If the rates of a reaction are R, and R, at
concentrations C; and C, of a reactant
respectively, the order of reaction,
‘n’(assuming that the concentrations of all
other reactants and T remain constant) with

respect to that reactant is given by
__logR;-logR,;

1. =
logC;-logC,
) _ logcCy-logC,
' " logRi-logR,
3 __logC;—-logR,
' " logC,—logR,
4 __logC,-logR,
' " logC;-logR

Hefa M & vt & gufeq s e A9
9 H 99 T W JT @ HEEdr H gl
T gEl 9F # 2M wefa @ med A &
FOT 2T a9 W gl a&r A & v @@
FIA g
1. 3raa afasr e qur sea T
3t At & faw A= §
2. ot JEdt & A gEd e F faw ar
T



57.

58.

58.

3. ¥aw Jed AR S gEd A &
forw ar = geh|

4. Faw ea whs gEd A F B ar
T g

An ideal gas is composed of particles of mass
M in thermal equilibrium at a temperature T in
one container. Another container contains
ideal gas particles of mass 2M at a
temperature 2T. The correct statement about
the two gases is:
1. average Kinetic energy and average
speed will be same in the two cases.
2. both the averages will be doubled in
the second case.
3. only the average kinetic energy will be
doubled in the second case.
4. only the average speed will be doubled in
the second case.

NaOH & fderged @1 HCl dar CH;CO,H &
fAerat & fAyor @ Arelshdl HoAdh AT
e H, AT 3Fell & Hhfad 3madeT (b)
FI y-axis T JAT dTelehdl (a) PN x-axis W
AR I I ARG HN AT JcATAT FT g9,
E

b
1' A

&

On titrating conductometrically a NaOH
solution with a mixture of HCl and CH;CO,H
solutions, plot of the volume of mixed acid
added (b) in y-axis against the conductance (a)
in x-axis is expected to look like

18

59.

59.

60.

60.

g &7 @ [FuiRa gafas sf@aear
2N02F—>2N02+F2 & for @ 9F %
aﬁaﬂa:mmatﬁrwqa%

2NO,F - 2NO, + F,

NO,F + F - NO, +F,

NO,F - NO, + F

NO, + F - NO,F

HowbdE

Experimentally determined rate law for the
chemical reaction

2NO,F - 2NO, + F, isR = k[NO,F]

The rate determining step consistent with the
rate law is

1. 2NO,F - 2NO, +F,

2. NO,F+F - NO, +F,
3. NO,F > NO, +F
4. NO, +F - NO,F

WA AEdl geld & giHede @A H
(H=T+V) % AAAeI0F Belod (ST@T T dAT
V AL Afae Fer gur BAfAst Fell 3Rl
?)

1. Tdar v & 3ifHaerOes wod §

2. T AfRIEITOF Bl § TW Vb AGl &

3.V 3 AEIOIF elel § W T & a8t &

4. T vV T F A0 ForeT 78 &

The eigenfunctions of the Hamiltonian H
(H=T+V) of a harmonic oscillator are
(where T and V are kinetic energy and
potential energy operators, respectively)
eigenfunctions of T as well as V

2. eigenfunctions of T, but not of V

3. eigenfunctions of V, butnotof T

4. eigenfunctions of neither T norV

=



61.

61.

62.

62.

63.

63.
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fReAfaf@d 3107 &1 gt &R sarfddr &

v wAfafa g wopp &
CI(H)C=C=C(H)CI

1. G 2. ¢
3. Gy 4. Con

The symmetry point group of the most stable
geometry of the following molecule
CI(H)C=C=C(H)Cl is

1. G, 2. C

3. Cyy 4. Cyy

fasra Fereh 3T A 3T Neg oo
3aeiare g ¥, 9% §

dE d’E

1. —=0,—=0
av av
dE d’E

2. — VT2 T 0
av av
dE d’E

3. —= 0,—=#0
av av
dE d’E

4. —+#0,—*0
av av

S8 E 3TATIeT ol T emf § T V
ITHTYS T Hehfold I &

In a potentiometric titration, the end point is
characterised by

2
1L 2=0"2=0
2
2. Z—i ,%:0
3. =020
4. Lr0ils0

where E is the emf of the titration cell and V is
the volume of the titrant added

g foheeel & [100] A &1 ST deil &
Y FHAT ehrd gl §, T8 ©

1. [010] aT [011]

2. [010] a4 [110]

3. [001] a4 [101]

4. [110] @27 [011]

In a cubic crystal, the plane [100] is equally
inclined to the planes

1. [010] and [011]

2. [010] and [110]

3. [001] and [101]

4. [110] and [011]

64.

64.

65.

65.

66.

66.

67.

T AT H Ufdare & AT I I
dqur AM AT AT IAAA H  gfaerd
JfafRaaard s +x dur +y &1 foeare

T o Aegar & gfaerd I B
x+y

xy

(xy)1/?

(xz +y2)1/2

i N

In a titration, the percentage uncertainties in
the measured aliquot volume and the
measured titre volume are +x and +y
respectively. The percentage error in the
calculated concentration of aliquot is

1. x+y

xy

(xy)'/?

(xz _|_y2)1/2

pwbd

gISSIoTel U] &1 YUH Scdiold HaEAT &
1 'z} 2. 'z
3. %% 4. 3zt

The first excited state of hydrogen molecule is
I 4 2. '
3. %% 4. 3zt

T 3e AT & AT 300K W

L (&%), =0 2 (5),=0

5. (%), =0 L (@), =0

For an ideal gas at 300K

1. (g—g)T=o 2. (‘;—:)V=o
), =0 ¢ (G),=0

pH 10 W Tl &1 &Y 31fédcd giar &, 98 ¢

1.

NH,

Iz
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2.
o. ©
o
®
NH3
A\
N
H
3.
o)
OH
®
NH3
4,

1.
O ©
(0]
NH,
A\
N
H
2.
O ©
(@]
®
NH5
A\
N
H
3.
0]
OH
®
NH3
A\
N
H

68.

68.

69.

69.

o)
OH
NH,
A\
N
©

SIS RIS Fol dlell AGl STl THg H Sgr
¢ o Rfees &1 7=a FRoT §

1. STe T deol W THAT gl

2. U dUT Tl

3. WHG Siel F oquldr geaT

4. fAAEOT

When river water containing colloidal clay
flows into the sea, the major cause of silting is
1. accumulation of sand at the bottom

2. flocculation and coagulation

3. decreased salinity of sea water

4. micellization

HleH AH a1 & § quT HielH B H o9k
It F w0 & v 3gaier R §

Fld A FioTd B
@ | Gd 0 | &=ex
(b) | Au (i) | AFsUe RO
© | Pt (i) | MRI Fiegree Talee
@) |Li W) | smefsiem
TEr AT §

Lo (@-(iD); (b)-(iii); (c)-(iv); (d)-(i);
2. (@-(iv); (b)-(ii);  (c)-(i); (d)-(iii);
3. (@-(iii); (b)-(iv); (c)-(i); (d)-(ii);
4. @-0);  (b)-(0i);  (©)-(iii); (d)-(iv).

Match the metal given in Column A with its
medicinal use as a compound in Column B.

Column A Column B
(@ | Gd (i) |Cancer
(b) | Au (ii) [Maniac depression
(c) | Pt (iii) [MRI contrast agent
(d) | Li (iv) |Arthritis

Correct match is

1 (@-(ii); )i (©-(v); (d)-();
2. (@)-(iv); (b)-(ii);  (0)-(i);  (d)-(iii);
3. (a)-(iii); (b)-(iv); (c)-(i);  (d)-(ii);
4. (a)-(i); (b)-(ii); (c)-(iii); (d)-(iv).



70.

70.

71.

71.

72.
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T faad a vg Aegd # AAS SolacIs

fasra Eo T fAIRar g &

1. %ad SIS T TEAT W/

2. SoIFCIs T TIGAT dUT sHhT AfAThRar
& gRATT W

3. %ad oz FATFAT & gRAT W

4. soaers fAGRAT TUT SAwes

TIAT T

The standard electrode potential E° at a fixed
temperature and in a given medium is
dependent on
1. only the electrode composition
2. the electrode composition and the
extent of the reaction
3. the extent of the electrode reaction
only
4. the electrode reaction and the electrode
composition

HIT \PART 'C'

KMnO, & 10°° cm®mol hIfe &1 vfdra
JTgFEah gaiear 5/ #RoT A B, 98 &
1. SRce RBae ax@or

2. gfdele greshry RfAAT seaeanihar
3. TgFaRIT YT

4. A9 FEAT fegFahcd

Paramagnetic susceptibility of the order of
107 cm®mol™ observed for KMnO, is due to
1. random spin alignment
2. antiferromagnetic exchange interaction
3. paramagnetic impurity
4. temperature independent

paramagnetism

KF, SnF, dT SbFs, faeidal & & S BrFs, &
BrF, @I Higdl 9T &aT g/ed §, 98 /e
1. KF&hae

2. KFaar SnF,

3. SnF, T ShFs

4. KF, SnF, 2T SbFs

72.

73.

73.

74.

74.

75.

75.

Among KF, SnF, and SbFs, solute(s) that
increase(s) the concentration of BrF, in BrF,
is/are

1. KFonly

2. KF and SnF,

3. SnF4 and SbFs

4, KF, SnF, and SbFs

[Ru(n*-CgHg)(CO)s] & farw 23 °C WY, 'H
NMR FdeFcH Teh e o1 f&fearel omget a1
gl &1 @& a9 (-140 °C) W 3H*
Tered F Ufera Reeralt 7 dear &

1.8 2.6
3. 4 4, 2
The 'H NMR spectrum of [Ru(n’-

CgHg)(CO)s] at 23 °C consists of a sharp
single line. The number of signals observed at
low temperature (=140 °C) in its spectrum is
1.8 2. 6

3.4 4, 2

FIeifelel FI3RTSS & fT 3ewer sior aur
=Y TS & Hedl H FEl fashod giAT|
1. ZF-C-F> /ZF-C-Oddr C-F > C-O

2. /F-C-F>/F-C-OdarC-F<C-O

3. LF-C-F</ZF-C-Odar C-F>C-O

4. /F-C-F< /F-C-OdaTC-F<C-0O

Choose the correct option for carbonyl fluoride
with respect to bond angle and bond length
1. /F-C-F> /F-C-Oand C-F >C-O

2. /F-C-F>/F-C-Oand C-F <C-O

3. ZF-C-F< ZF-C-Oand C-F >C-O

4, /F-C-F< /ZF-C-Oand C-F<C-O

THAV TorGR HROT Fpel [Cr(bipyridyl)s]*”,
arel T QST &1 §, 95 ©
1. 4T294_4A29
2. 4Tlg<_4A29
3. ‘A—Eq
2 4
4, Eg<—Azg

Complex [Cr(bipyridyl)s]**, shows red
phosphorescence due to transition

1. 4TZg<_4A29

2. Tyge—"Ay,



76.

76.

77.

17,

78.

4 2
3. Azg<_ Eg

4. Ez—Ay

Thelhl Cu(ll) HHel F FM & a9 W
TETHIT IO (1 BM #) 173 § 30w
5 ol ¥ sHHT AT I ST Fohd! &,
L

Meff:Ms(l—af)

Heit = y/n(n + 2)

et =/4s(s + 1)+ L(L + 1)
Hett = g/JUJ + 1)

M ow b e

The room temperature magnetic moment (pes
in BM) for a monomeric Cu(ll) complex is
greater than 1.73. This may be explained using
the expression:

A
1. perr = ps (1 _aj)
2. Uer=/n(n+2)
3. Her=+/4s(s + 1) + L(L + 1)

4 perr = gyJU + 1)

Fe &1 3UTRYTT arel wffwl &1 AR TFeH
ReE o & AT w6 &g X FT 39T
T STar g1 X, 7gFelld TR0 (Y) &
gearq  y-afor car § e Atask
TR & 3T g g1 X Ja Y §
ShHTA:

S'Fe, B-3cgotel

. ¥Co, p- 3T

. %'Co, e” YIGUT

Fe, e YIAGUT

A A

To record Maossbauer spectrum of Fe
containing samples, a source ‘X’ is used. X
after a nuclear transformation (), gives y-
radiation used in Mdssbauer spectroscopy. X
and Y respectively, are

1. *Fe, B-emission

2. °'Co, p-emission

3. *'Co, e capture

4. °'Fe, e capture.

Al(BH,); H 3ufUd 3c-2e 3a=ul T T&am &
1. IR 2. dre
3. O 4. T

22

78.

79.

79.

80.

80.

81.

81.

82.

The number of 3c-2e bonds present in

Al(BH,)s is
1. four 2. three
3. six 4, zero

ATAAT (a-c) H M-C 3T oIFaTs HT Tel
ETd

a. [Fe(n>Cp)2]
c. [Co(n*-Cp)]
1. a>b>c
3. c>b>a

b. [Ni(n*-Cp).]

2. b>c>a
4, a>c>b

Correct order of M-C bond length of
metallocenes (a-c)
a. [Fe(n*-Cp).]

c. [Co(m>-Cp),] is
l.a>b>c
3.c>b>a

b. [Ni(n>-Cp).]

2. b>c>a
4, a>c>b

%d Brf; # faeafaf@d & & &la av/a Asks
o fafRar Far g 82

1. XeFq shael 2. XeFg dT XeF,
3. XeFg AT XeF, 4. XeF, ddT XeF,

Which of the following react(s) with AsFs in
liquid BrF3?

1. XeFsonly

3. XeFgs and XeF,

2. XeFgand XeF,
4, XeF,and XeF,

Hhol ST YFEaehI TE0T 7 JTidee Aarere

cfar &, ag &
1. [Cu(H,0)e]** 2. [Ni(H,0)6] >
3. [Co(H0)e]* 4. [Cr(H,0)e]*

The complex that shows orbital contribution
to the magnetic moment, is

1. [Cu(H0)6** 2. [Ni(H,0)e]*
3. [Co(H,0)e]** 4. [Cr(H,0)6]*
fArafaf@a sfafeaEt | fTar fifce?
A NOCI + Sn M,

B NOCI + AgNO; —

C NOCI + BrF; e —

D NOCI + ShCly ——>

JfAfsrard St H&g 3cure [NOJ* €, a8 &
1. AdaT B 2. CdurD
3. AdurcC 4. BIa D



82.

83.

83.

84.

84.

Consider the following reactions:

A NOCI + Sn M»
B NOCI + AgNO; —
C NOCI + BrF3 e
D NOCI + ShCly —

Reactions which will give [NO]" as a major
product are:

2. Cand D
4, Band D

1. Aand B
3. AandC

A PhPUBH; & faw ‘H dur “B NMR
TFcA H BH; HANET GaRT Gy =&l orsat
Fr g&ar g AT [1 (MB) =3/2; 1 ('P) = 4]

1. 8T8, 2. 4378

3. 3TT6. 4. 6T 3.

The numbers of lines shown by the BH; part
of the molecule PhsP-'BHs, in the *H and B
NMR spectra are, respectively [I (B) = 3/2; |

('P) =%
1. 8and 8. 2. 4andS8.
3. 3and 6. 4, 6and3.

T 100 mL e st Bi(lll) @&m Cu(ll) & &

Jdd & foT 25x 10°M§, T 745 nm W 0.1

M EDTA & YhRIATIT AT fhar )

38 AT & T TEr wYat H gfgeniae

A. EDTA%WWW@T@WW
5mL gl

B. 3mL EDTAI Bi(lll) & el Sellel &
T @ 2mL &7 Cu(ll) & foT
3TaIHAT gl gl

C. 9% oI 3 & faw 25mL EDTA
FI 3T 8T &l

D. 3ATIA a% H JUH 5 Cu(ll) & fow
e &

TG HYUT §
1. AGuTB 2. AdarC
3 ABaarC 4. B,CaurD

A 100 mL solution of 2.5 x 10 M in Bi(lll)
and Cu(ll) each, is photometrically titrated at
745 nm with 0.1 M EDTA solution. Identify
correct statements for this titration.

A. Total volume of EDTA solution used is 5 mL

23

85.

85.

86.

86.

87.

B. 3mL of EDTA is required to complex
Bi(Ill) and 2 mL for Cu(ll)

C. 25 mL of EDTA is used for each metal ion

D. First break in titration curve is for Cu(ll)

Correct statements are

1. Aand B

3 A BandC

2. Aand C
4, B,Cand D

ce* fyaur P& T gF A §
ShHRA:

1. 3/7dUT2/5
3. 6/7 AT 3/5

2. 5/7 4T 4/5
4. 6/7 4T 4/5

The g values for Ce** (4f') and Pr** (4f%) are,
respectively

1. 3/7 and 2/5
3. 6/7 and 3/5

2. 5/7 and 4/5
4. 6/7 and 4/5

VO(acac), [da3ad W saTfadr ao7 fAtfas)
F 77 KR AT 30 EPR Taed & fow [
V) = 7/2] TE FUAT Y gfganfAT]

A. 38H gF 2 AT 8 &l

B. 3T %had 8 Sl gidl gl

C. 8% g & Hdol U HAA gidl gl
DT ga g Gad v+ & 8

arge gl g
el YA §
1. AJdarD 2. Adar C
3. BdurC 4, BdarbD

Identify correct statements for the EPR
spectrum of VO(acac), [with square pyramidal
geometry at vanadium] at 77 K [ | (°'V) =
712].

A. It has two g values.

B. It has 8 lines only.

C. It has one g value.

D. It has two patterns of 8 lines each.

Correct statements are
1. Aand D
3. Band C

2. AandC
4, Band D

VB & TH FAHA H @R 10° m’s Fgarfd
& el FolFd H eIl BIsa T, FHA 3%
defa 37 3x10"s & 31eeT & orar g1 B

& foIT =ggre 3ifATE0T qaey aR=de
(barns #) &I

1. 1000 2. 3000

3. 10,000 4. 30,000



87.

88.

88.

89.

89.

90.

90.
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On continuous exposure of °B sample to a
slow neutron flux of 10" ms™, its 3 % weight
fraction disappears in 3 x 10’ s. Cross section
for neutron capture (in barns) by °Bis

1. 1000 2. 3000

3. 10,000 4. 30,000

IIPT C,B3Hs, CoB4Hs, TUT BsHo H 3UTEUT
HepToll Solhcladl I HEATH § e

1. 10,12 2T 12 2. 12,1431 14
3. 10,12 34T 14 4, 12,143Ar12

The numbers of skeletal electrons present in
the compounds C,BzHs, C,B4Hs, and BsHg
are, respectively,
1. 10,12 and 12
3.10,12and 14

2. 12,14 and 14
4. 12,14 and 12

UTq 3MIT-Gifthed Thol H (U] U dgel
Fel drel Flelec gadl dfed) 39RTT Jardt
Fr & AR HR HT T TIAT §

1. OR 5-HEIT dUT IR 6-He&dg

2. &I 5-9eTAT dUT & 6-TeLAT

3. & 5-TCEAT dUT &l 6-TeTdT

4. 9T 5-FTAT dAT Il 6-TeEiyT

Correct combination of number and size of
rings present in a metal ion-porphine complex
(including metal ion bearing chelate rings) is
1. four 5-membered and four 6-membered

2. two 5-membered and six 6-membered

3. six 5-membered and two 6-membered

4. five 5-membered and three 6-membered

[(n°-CsHs)MO(CO)s], & Teh et ol T3 ohiel
W [(n*-CsHs)Mo(CO),], & TaTwal CO & 2
el & RelA & wewa @ ¥ osa
FAPIT A Mo-Mo e Hife H S

aRade giar &, 98 §
1. 2¥3 2.1®2
3.1383 4. 284

Heating a sample of [(1°>-CsHs)Mo(CO)s], results
in the formation of [(n°-CsHs)Mo(CO),], with
elimination of 2 equivalents of CO. The Mo—Mo
bond order in this reaction changes from

1. 2t03 2. 1to2

3. 1to3 4. 2to4

91. Cr(CO)s #r LiCiHs & 33f@fhar A i &
[Me;O][BF,] & A 3fATHAT &tk B &ar &1 A

91.

Jar BT T3 § HHU;

CO Li
CO
| ‘ /O

0C—Cr=c¢
oc” |

CcO

and 007Tr‘:c\

CO

.
.
.

CcO

~_OCH;8

CGHS
co

TO',CO—\U (|JO co

OC—Cr—CgHy; ' ad OC—Cri—CH,

oc” | oc
Co co
co Li co
o ' |0 e
d oc—Cri=c”
oc” | | oc” | “SCH,
co © co
. co
co L
co |" | 9 _ocqH,
and OC—Cr=cC
OC—Cr—CgH
v 67 oc” | e
oc” | 3
Reaction of Cr(CO)s with LiC¢Hs gives A
which reacts with [Me;O][BF,] to give B. The
structures of A and B respectively, are
Co i
co Li CO co
oc C|) o C/O and o é ',“ /OCH3
—Llr— —Cr=C
oc” | “SCoHs oc” | SCoHs
Co Co
co i co
[ .co L [ .o
OC—Cri—CgHy ' and OC—Cri—CH,
oc” | oc”
co Co
C Li co
|O .CO | | .€° _ocH
d oc—cCri=e”
OC—Cr—C—CgHg an —Cr=
oc” | | oc” | ch,
co © (oo}
. co
co
- o L | ,.'Co/oc:GH5
and OC—Cr=cC
OC—Cr—CH
PG oc” | ecH
oc” | 3



92. fAeafaf@a fRfear v &

1
OH aq so n>

[CpMo(CO);],
» P T R » S
2

HNE, + €S, X

STET dic = SBUNFETHS qUT
tds = ATSYLHA SBHCHISS
P,RTUT S &I gfgarfai@| Cp =n>-CsHs

P R S
1. | Et,dtc K* | Etstds | CpMo(Et,dtc)(CO),
2. | Etdtc K* | Etstds | CpMo(Etsdtc)(CO),
3. | Etydtc K* | Etptds | CpMo(Et,dtc)(CO)
4. | Etdtc’K® | Ettds | CpMo(Etdtc)(CO)

92. In the following reaction sequence

CpMo(CO
OH aq SOln»R[ pMo( )3]2>S

» P "

where dtc = dithiocarbamate and tds =
thiuramdisulfide.

HNEt, + CS,&

Identify P, R and S. Cp = n°>-CsHs

25

93. A plausible intermediate involved in the self
metathesis reaction of CsHs—C=C-C¢H, -p-Me
catalyzed by [(‘BuO);W=C—'Bu] is

C|:eH4-p-Me iBu
C C
L. (Buo), \\c—‘Bu 2. (‘Bu0)3/ \C—CGH4-p-Me
/ 4
|
iBu CeHs
¢ Bu CQC—CBH“-p-Me
ool W o]
/ CeHa-p-Me c=¢
But/ \C6H5 p-Me-CgH, CeHs

94. YaEY TITET & Fe(CO)s (BT Aeafaf@d
§) & faerge & 3ifhd CO Fut & fa=rag
S 7ET g ag gl

P R S
1. | Et,dtc K" | Etstds | CpMo(Et,dtc)(CO); 2
2. | Etdtc K" | Etstds | CpMo(Etsdtc)(CO), CO 5
3. Et4dtC7K+ Etztds CpMO(Et4dtC)(CO) y ‘—‘_CO
4. | EtdtcK® | Ettds |CpMo(Etdtc)(CO) | - o
OC=—Fe '
‘‘‘‘‘ 1
3| co
93. CgHs—C=C-CsH4-p-Me T [(‘BuO);W=C—'Bu] & CO
3aa Tau fafaag sfafear & afFafaa
IfFd gFa ALgadr gl 1. 2QUT5;3TAUT4
7 ? 2. 2d4r3;4dA15
3. 2dUr3;1dA15
If
TBH“""MQ |B“ 4, 1QUT2; 4 A5
C C
1. (BuO) \ —Buy 2. (1BuO) vv/ \C—C Hq-p-Me 94. For fluxional Fe(CO)s (structure given below)
’ / ' S\C/ o in solution, the exchange of numbered CO
| | groups will be between
CeHs CeHs 2
TO 5
..--CO
Bu CeHs Q(;]—"T:'e'/:

| |
¢ ‘Bu C=~c—CeH,p-Me
3. (‘BuO vs/ \c/ 4. (tBuO)3V\/ o
( )3 N "
\C/ CgHy-p-Me c=¢
ZN AN

Bu CeHs p-Me-CgH, CgHs

1. 2and 5;3and 4
2. 2and 3;4and 5
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3.2and 3;1land5 OH
4. 1and 2;4and5 V\MOEt 1. HCI, H,0
¢ 0 2. Et3N, heat
95. #ARIE WR H cis-TalfesT FTar 3gafea g
SIPUFAT Thel &l & 3N DNA &=m A 1
aRade foad awte #0dh AT §, 96 &
1. ATl SH HT N-GAT]

2. ISR S &1 O- TRATY
3. USellel 98 & N- WA] 2

| H
O
=0
4. AT S FT O- WA '.jo
/\/\I;):O
@)
| O

95. In human body cis-platin hydrolyzes to a 3
diagua complex and modifies the DNA
structure by binding to
1. N-atom of guanine base
2. O-atom of cytosine base
3. N-atom of adenine base 4
4. O-atom of thymine base H

0
0
06. R MR & R MET 3o ¥ /\/\t):

cr

OH
MOEt 1. HCl 0
Il 2. EtsN, heat 97. feafafEd ifafsan # Scve 7Ed 57Ue ©

1. CH,l,
Zn-Cu

2. cat. RuCl3H,O

1.

HO—\_/Me

H
@) NaIO4
— @)
2 Q H
H TN NG o:VMe
.: O A ‘v
o) H' H
-
3. O @)
o 2 HOA<V,H . HOA<V,Me
| O HY\/ “Me HY\/ “H
4.
N 0O 97. The major product formed in the following
o) reaction is
CI\“ 1CH2|2

HO— _ Me ZnCu
96. The major product formed in the following — 2. cat. RuCl3H,0
reaction is NalO4




O
CHO Br 1. TBDMS-CI, Py, DMAP OH _ _ _— + S
“ Zn 2. Pd(OAc),, PhyP Me3 I
K,CO3, CH4CN
o®
%&7
@

98.

27

OH Br HO
3 A= B=
PN O
OH

99. farafaf@a 3AFFAT & 3curg & S ALTadT
ar &, 39T e TEAT §

NaH (1 equiv.)

Me3N

OH Br TBDMSO 1
1. A @QP\ Me;N

TBDMSO

|
3. A=
The correct structure of the intermediate,

which leads to the product in the following

OH Br L
4 reaction Is
v w O
0]
OH NaH (1 equiv.) o)
heat

The major products A and B in the following NMes 1©
reaction sequence are

Br/\’/
CHO Br 1. TBDMS-CI, Py, DMAP
SURE s
= Zn 2. Pd(OAc),, PhsP

KoCOj3, CHsCN

TBDMSO
OH Br
1 A= B=
_ 3
OH TBDMSO
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100. F=faf@a sl & e qea 3o §

Pd(OAc), (5 mol%)

[
©i +  MeySi—==—CH,0OH
NH

2

Ph3P, n-BuyNCl
Na,CO5

CH,OH N
mCHZOH
1. AN 2. N

H
N
H
SiMe; CH,OH
3. H—CH,OH 4. N—siMe,
N N
H H

100. The major product formed in the following

reaction is

Pd(OAG), (5 mol%)

|
©i + M63$I%CH20H
NH,

PhsP, n-BuyNCI
N82C03

CH,OH \
1. @E\g 2. N

N
H

SiMe3

3. N—cH,0H 4.
N
H

101. fAeafaf@a 3fafmar & geardr
JTAFHDT T TE TS &

H O
H ;

1. i. NaBH,, CeCl;, MeOH, 0 °C;
ii. Ha, [Ir(COD)(py)P(Cy)s]PFe;
iii. PhsP, PhCO,H, DEAD;
iv. LiAIH,.
2. i.Li, a8 NHg;
ii. Hp, [Ir(COD)(py)P(Cy)3]PFe;
iii. PhsP, PhCO,H, DIAD;
iv. NaBH,, CeCl;, MeOH, 0 °C.
3. i. Hy, Pd/C; ii. LiAIH,, -78 °C.
4. i. Hy, Pd/C: ii. Li, &@ NHa.

CH,OH

N—siMe,
N
H

FT & fow

H OH

asoy

101.

102.

102.

The correct reagent combination to effect the
following reaction is

1. i. NaBH,, CeCl;, MeOH, 0 °C;
ii. Hy, [Ir(COD)(py)P(Cy)s]PFs;
iii. PhsP, PhCO,H, DEAD;

iv. LIAIH,.

2. i. Li, liquid NHa;

ii. Hy, [Ir(COD)(py)P(Cy)s]PFs;
iii. PhsP, PhCO,H, DIAD;
iv. NaBH,, CeCl;, MeOH, 0 °C.

3. i. H,, Pd/C; ii. LiAIH,, -78 °C.

4. i. H,, Pd/C; ii. Li, liquid NHa.

& e Arafaf@a Tees 3es gear

g1 AT A T T &

IR: 1690 cm™

'HNMR: 8 2.5 (s, 3H), 3.8 (5, 3H), 6.9 (d, J = 8
Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm *C NMR: &
197, 165, 130, 129, 114, 56, 26 ppm

0] 0]
MeO
(0] O
ot O
OMe

A compound displays the following spectral
data. The correct structure of the compound is
IR: 1690 cm™*

'"H NMR: 8 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, J =
8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm **C
NMR: 6 197, 165, 130, 129, 114, 56, 26 ppm

1. @ 2. 0
o
MeO
(@] (0]
; ;x . T
OMe
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103. farafafad il w7 & R ge 104. frtfaf@a sfafer & qea scg &

N3 CO,Me 1. PhsP

Q 1 )J\/ OHC & 2. NaBH,CN
: il: KOH, EtOH
2. HC COMe
1.
NH /
1.
© cl 2. HO NH Neome

> m*
¢ 3. N
cl COZMe
3. e
4,
oj/i;'@ HO/\/\j/\@
. 0]
4. L;QU 104. The major product in the following reaction is
(0]

N3 CO,Me 1. PhgP

_ =

OHC 2. NaBH;CN

103. The major product formed in the following

reaction sequence is CO,Me
O 1.
1. Ao NH /
KOH, EtOH
, 2. NH
2 HCI HO/\/\§(\LCOZM6

! ) %
' o COzMe

O

Cl

4. N
5 HO
o) cl o)
105. T 37Mee AT F v v @[AfREd 3maasdT v
3 o "Cl §, THE FUT TGRS RS B ()
adfr I §Eelr aET ¥ A, W 3 UER

: R #tar &, & f~(A)" Tl
4, Cl
1. n=3 2. n=1
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105. The single-particle translational partition 107. Ffaf@a 3R && & 3cug Agar BE
function (f) for an ideal gas in a fixed volume

V depends on the thermal de Broglie

N,
wavelength A;;, as f~(4.,)" where @ £ OH cone. H;S0s Ph,CO
1.n=3 2. n=1 N0 TiCly, Zn
3. n=-1 4, n=-3
106. foAfaf@a ARG F6 & 30 Adr BE NHCHO Ph P
1. A= N B= N
i. NBS Me,Culi H N0
—>*-< A B
ii. 30% aq NaOH
o Ph/ Ph
2. A= @ig:() B=
OH N . o}
1 A= %( :O B= % H N
. "Me Ph.__Ph
NHCHO |
‘\\OH 3. A= N/go B= NH
. A= Jos- =, " ¥ o
Me
0 o]
OH A ©j/g: B Ph
= = 4, = (0] = —
3. A HDOB%I N [;[N> <
Me H H

LOH
A= %—< 0 B= %
4. 0
Me

106. The major products A and B in the following

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

reaction sequence are @ /EN\OH cone. S0, Ph,CO
N"So TiCly, Zn
i. NBS Me,CulLi
@ A 5
ii. 30% aq NaOH
Ph_ Ph
NHCHO
e L 2
OH ' N° O BN
H ” o
A= O B=
1. ; :j ; ij M
e
o Ph/ Ph
OH 2. A= ©f§:o B = @j@o
A= 0 B= N N
2. %"< J: %“< | H N
Me
Ph._Ph
OH @L NHCHO |
A= B=
A= WO B =+<:[ 3. N/go /’i"
3. H N0
Me H
o

¢}
< S o % @‘@Jh
Y A= B= _
A= O B= 0
4. 20 . 4. . e
/ H H



108. farafaf@a 3fafFar w1 F Fegadt A g

ALY 3c9E BE
LICH=PPh; BuCHO
-78 °C-rt
o'Li* OH

v e
1. 2 PPha “W gy
oLi* OH
A= = Bu
2. _PPhg P

OH

B
oLi*
(1
3. .., PPhy
B=

Bu
Z
oLi* OH
PPh
4. _ 3 = Bu

108. The intermediate A and the major product B
in the following reaction sequence are

LiCH=PPh, BuCHO
(o) _ > _ B
-78 °C-rt
oLi* OH
1 A= B=
.,,/7PPh3 "’/\Bu
oLi* OH
2 A= B = Bu
__PPh3 P>
otLi* OH

109. Fafaf@a °C NMR DEPT-135 373 gailet
arer AfAe Hr T T
3C NMR DEPT-135: %#UTicAa® ¥ §30.2, 31.9,
61.8, 114.7 ppm WX; &fslcAe oY 130.4 ppm
9

OH
. NN
NFOH
2.
@)
N A aa

OH
. W(\/

109. The correct structure of the compound, which
shows following **C NMR DEPT-135 data is
C NMR DEPT-135: negative peaks at &
30.2, 31.9, 61.8, 114.7 ppm; positive peak at
130.4 ppm

MOH

< TsO0~ ]
\\ O
1.
o O
N)ko
\_J



2.
O O
N)ko
\.u
P
3.
O O
\_)LNKO
5
4.

110. The major product formed in the following

reaction is
O
Q )J\ NaHMDS
\)LN 0 .
S TsO™ ]
-\\ O
1.
o O
N)ko
~
o N\
2.
O o
NJ\O
~
P
3.

32

111. frtfaf@a sfafer & fRfa g 3o §

m i. KHMDS
0 : Ph

= O
H N
i. 'l{>
S~
O/\(\)Ph
PhSO,HN
1.
© H
HO
2.
o) B
H
3.
4,
0" Y4
HO

111. The major product formed in the following

reaction is
m i. KHMDS
0 B Ph
A O
1l '\1
S-
~3~Ph
S



PhSO,HN
1.
'e) B
H
HO
2.
@) -
H
3.
4.
e
HO

112. fAFIATEd TARON P-SE ThaAT |-V &7
Ter e §
Reactions
o} hv (0] B
N R N
o) h
Q PhQJVPh _w_ Ph/\/Ph + CO
O 6]
R (o 2 (I
S * O sensmzer *
gfhay @ I Bred-Test
1. =ifRer ey |
1. ghrefiT AsHhalr
Hehelel dcI2ATd STed-Uesy
IV. FiRer e 1
1. P-1l; Q-1V; R-II; S-I
2. P-lI; Q-1V; R—I;S—II
3. P-1V; Q-II; R-111; S-I
4. P-1V; Q-II; R-1; S-I
112. The correct match for the following transfor-

mations P-S with the processes I-1V is

33

Reactions
(o} hv 0] B
Pra e = e " oo
(@) h
Q e M _rn = pp PN+ co
o O
R (D o 2= I
S * Oz sensmzer *
Processes: I. Diels-Alder
I1. Norrish Type |
I11. photocycloaddition followed by
Diels-Alder
IV. Norrish Type Il
1. P-1I; Q-1V; R-1lI; S-I
2. P-II; Q-1V; R-I; S-I1
3. P-1V; Q-II; R-111; S-I
4. P-IV; Q-I1; R-I; S-111

113. farfaf@d sifafear & ffRa g 3cure &

i. s-BuLi (2 equiv.)

o NHz 78 °C
| CO,Et
N i\
s
H | S
1.
N” ©
y  CO,Et
O
s/
N/
N RS
3 | N \
N A ~n s
H
S
4 | X \ /
N~



113. The major product formed in the following

reaction is
i. s-BuLi (2 equiv.)
o NHz -78°C
- CO,Et
N i, {/ \S
S
H | S
N/ ©
H  COEt
2 | AN N =
/
N/ S
; | X \ S
N~ s
H
S
4N \
N~
N
H (@]

114, fArafaf@a @I s & Fegadt A g

HET 3cU1E B &l T &

/\% (PRORPONs —  tBuoH
X “'CO,H EtN

2

34

A= /\% Bz/\%
L X “/NCO X “’NHBoc

) /& PO(OPh)2 /\%

X
3. /\% CON3

/j:/rotBu
O(OPh),
= OtBu

114. Structures of the intermediate A and the major

product B in the following reaction sequence are

/\% (PhO),P(O)N; +-BuOH
x 'COzH EtsN
1. /\% X “/NHBoc
/\% PO OPh), B=
2 X ( )2 ~
3. /\% ‘CON “
3 S OtBu

/\% ’
A= . B=
4. N ,/n/ PO(OPh), 5

o) ~ OtBu

115. faeAfaf@a sf@frar s & fRfaa ge

3G &
1. HOCH,CH,OH, TsOH
o
p AI//
CO,Me [
2. Cp,Ti—Cl
3. H;0*

EOZMG /\
o//\ o/;\



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

1. HOCH,CH,OH, TsOH
o)
/ /

P Al—
CO,Me I
2. Cp,Ti—Cl
3. H;0"
COZMe

Y. Y,
O/\ O/\

116. HfATFART P-S qUT AISFATRIOT & ATAT -1V
& Gy der AT gl

Reactions

H*, hv

D

NaHCO3
o~ Bt T TS,
Q HO Eg...Et

<l

n-BuzSnH
T T AIBN
S Br - toluene
80 °C
HISFATAION & T8 |, goll TTSFThIoT
1. Nazarov HTSeFeilehi0T
1. Feleh ATSeFellehoT
IV. SoTarel ATSFeIThI0T
1. P-1V; Q-1; R-II; S-l11
2. P-11; Q-I; R-1V; S-l11
3. P-1V; Q-II; R-lII; S-I
4. P-Il; Q-1; R-1I; S-1V
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116. The correct match for the reactions P-S with
the names of cyclizations I-1V is

Reactions

- o

NaHCOa
( ) o~ Bt & TS,
HO ES...Et

S

n-BuzSnH
AIBN

toluene
80 °C

S Br— >~ T X

Names of cyclizations: 1. halocyclization
I1. Nazarov cyclization
I11. radical cyclization

IV. electrocyclization

1. P-1V; Q-I; R-I1; S-11I
2. P-1I; Q-I; R-IV; S-HI
3. P-1V; Q-lII; R-11I; S-I
4. P-I1; Q-I; R-111; S-1IV

117. feafaf@a sfafear & R feg 5o ¥

1 mol% K,0s0,(OH),
(DHQ),-PHAL

Ph>co,Et
MeSO,NH,
K3F6(CN)6
OH OH
Ph. A~ Ph. -~
Lo PN"Scoet 2 Y COogEt
OH OH
OH OH
Ph Ph
3 \)\COZEt 4 j/'\cozEt
OH OH
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117. The major product formed in the following

reaction is
1 mol% K5,0s0,(0OH),
(DHQ),-PHAL
Ph .~
~P > co,Et
MeSO,NH,
K3Fe(CN)g
OH C
< Ph <
L P Scoet 2 N COEt
OH
OH OH
Ph Ph
\i/'\CC)zEt 4 \fv\cozEt
OH OH

118. ﬁmﬁ@amﬁﬁﬁﬁaﬂmm
AdUTBE

diethylacetylene

N=|.phn diethyl maleate A dicarboxylate B
/
Ts Cu(acac),
EtO,C
1. A= Ts—Ni( B= Ts— N;j[
CO,Et
CO,Et EtO,C 2
EtO,C
2. A= Ts—Ni( B= |
CO,Et
CO,Et E1O,C 2
EtO,C
COgEt 72 COEt
3. A= Ts—Nik = ;I
co
CO,Et Et0,C
EtO,C
COsEt 2 CO,Et
4, A= Ts—Nik B= Ts—N_ |
CO,Et
CO,Et E10,C 2
118. The major products A and B formed in the
following reaction sequence are
diethylacetylene
N=|-ph diethyl maleate A dicarboxylate B
/

Ts Cu(acac),

A= Ts—Nik = ;j[
CO,Et co

EtO,C

A= Ts—N(( = ;j[

EtO,C

EtO,C

CO,Et COLE
A= Ts—N§( ;j[

Et0,C

EtO,C
CO,Et CO,Et

EtO,C

EtO,C

CO,Et CO,Et
A= Ts—Nik B= Ts—N;j[

EtO,C

119. Fw=faf@a sl #F e gea 5ok §

O
1. P4O4, heat
Eto\H)\NJ\H e
H 2. i. diethyl maleate, heat

=

ii. HCI, EtOH

CO,Et

EtO,C._A_-OH

L

N
CO,Et

COzEt

COzEt



119. The major product formed in the following

reaction is
O
Eto\[H\N)J\H 1. P4010, heat
H 2. i. diethyl maleate, heat
o ii. HCI, EtOH
CO,Et
L EtO,C A OH
W
N
CO,Et
2 j\)j/cozEt
w
HO N
CO,Et
W
N OH
CO,Et
4. Et0,C. AL
w
N OH

120.%3:{1%#@334%@@%#9&%91@
3cale AJYT BE

. 2 heat A hv
W “Ph - -

2. A ©j| 8= @
3. A7 Ab . &
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120. The major products A and B formed in the

121.

121.

122.

following reaction sequence are

+
=\ .
;l
=y
\&
{:
<
w

2. AT @E 8= @
e d e

afy v g Twwuasﬁ(‘;—:)Pm

T 8T §, 98 & (70 JUT o HHA: dRE

g AT AT JEROT 0T )
1. GCp 2. Cy
3. Cp—nVa 4. Cy+nVa

If U is a function of Vand T, (g—;’) is equal to
P

(r and a are the internal pressure and the

coefficient of thermal expansion,
respectively.)

1. Cp 2. Cy

3. Cp —nVa 4. Cy+nlVa

. m HEMA F HUT T IJIAHR aFg  foraehr

qA 2a @A a §, H IRAAT § FEH
JUH  3cdfold aEAT & fow FaT gr
3THSCAT HAA: ¢

h? (2 h? (17
L (@)1 2 o (Gm) 2
h% (5 h? (5
3 )1 4 5 (5).2
For a particle of mass m confined in a
rectangular box with sides 2a and a, the

energy and degeneracy of the first excited
state, respectively, are

L () 1 2 5 () 2

3 g ) 1 4 5 () 2



123.

123.

124,

124.

125.

125.

126.

gISSIFEl  3Fd @ TH Udh  Uleluiex
3Ued AT § OGP el BR W S
giRsar p &1 k-mer 99 =T & T Ao

Pt &
1. pk 2. p(1—p)t
3. p*'(1-p) 4. p*t

The condensation of a hydroxy acid produces
a polyester with the probability of linkage at
both ends being p. The mole fraction of k-mer
chain formation is
1. pk

3. p*'(1-p)

ar Sty 1:1 faegd-3vuey s AT B
HAT: Aeet ardl, T, dUT Ty TAT FGA3T Cp
dqUT Cp W | FoTehT AT ofFISAT FAMT
gieft, afe

2. p(1—p)kt
4, pk-1

1. Ty =2Tg &Yl C, = 2Cg
2. Ty =2Tg @A C, = Cg/2
3. Ty =V2Tg AT C4 = 2Cp

4, Ty =2Tg U Cy =/2Cg

Two aqueous 1:1 electrolyte systems A and B
are at different temperatures T, and Tg and Cp
and Cg concentrations, respectively. Their
Debye lengths will be equal if

1. Ty =2Tg and C, = 2Cp
2. Ty =2Tg and Cp = Cg/2
3. Ty = V2T and C, = 2Cp
4, Ty = 2Tz and Cp = 2Cg

foeg @eg ¢, # AR Ifwar o, F

Heholel & ST fSeg Hofg 9Ie gIaT &, 98 ©
1- S4 2- C4h
3- Dzh 4- D4

The point group obtained by adding symmetry
operation gy, to the point group C, is

1.5, 2. Cyp

3. Dy 4. D,

ST garT WiEld &Y adih &1 A A
Hucedle Agid & FoR-aMdr Alsd ¥ ured
X Audie & 3VeaH AT @ 3®¥E E ar
qug urdel (b) 9UT ar JfAswaAew Hr st
& AT & 7L O §

1. b=T‘1+T’2
3. b>n+n

2.b<n+n
4. b<nr+n
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126.

127.

127.

128.

If experimentally observed rate constant is
greater than the maximum value of rate
constant obtained using hard-sphere model of
collision theory, then relation between the
impact parameter (b) and sum of the radii of
two reactants is
lL.b=nr+n
3 b>nr+n

2.b<r+n
4, bST1+T2

e AP F1 graedr 3@ A gefar R
g

P C

O T

AqMSAT OA, AC TUT AB & TolT § A
tan%, tan% aar tang. gfe a0 JUT Il
& T AH e 300 K dar 3 k) mol™ &f, ar
Tl I AT H S aRad=T g9 ag &

1. 10tanZ 2. 10tanZ
3 4

3. 10 cotZ 4. 10 cotZ
3 4

Phase diagram of a compound is shown
below:
B

P C

6] T

The slopes of the lines OA, AC and AB are
T T s .

tanZ' tang and tang, respectively. If

melting point and AH of melting are 300 K

and 3 kJ mol™ respectively, the change in

volume on melting is
T

1. 10tan§ 2. 10tanZ
3. 10 cotZ 4. 10 cotZ
3 4
15 HUN I FTEAT | H ST 4 T H

aRa fear = §1 58 Qe &1 Fsar &
W Fg FE AG gdr gl AfAA aEAr @
bl §
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. . . ° ° 130. Arafafaa 3@AfEar & ARa ?HOC‘-QJ 3c4iq %'
E 000 000 o000 . ——
[-X-1-1.] ©0000 000000 H
©000000 900000 0000 0000000 000000 O CFSCOSH
I 11 111 v \'% >
\
1. 1l 2. 1l H
3. IV 4. V
128. 15 particles are distributed among 4 levels as o)
shown in state I. Heat is given to the system H
and no work is done. The final state could be L o
® ® ® -X-X- -X-X-X-1 O
E 000 000 0000 Seee —— H
0000000 000000 -X-X-¥-3 coocee H O
I 11 III v \'% 2.
1. 2. 1 = @)
3. IV 4, V O
H
129. U AL 3N A ST gAeeifaad H & H

Y FFIC AG Al g, & v A= Afaw 3. 0
AT TSI Bolel P, § dAT H HT 3SITH d o
ol Y, &1 H & TT A% FFQEX ([4,H])

¥ g 7 F R T8 FuaT ¥

H
H
1. gt (1 1[4, H] 1) AT (4, |[A, H] ) 4. <:I/\O/4EO
3T g <
o 8 5
H

2. &aot (y|[A, H]|¢,) =T & AfeheT

W24, H]ly,) 312 Bl
3. hael (i, |[A, H]|y,) YT & olfehet

130. The major product formed in the following
(W1 1[4, H][y,) 31T &

i reaction is

4. gt (¢1|[A'H]|1/)1>W(d’z”A:H]Wz)Q]\FJ

gl H o

CF3;CO3H
129. For a hermitation operator A, which does A\ >

NOT commute with the Hamiltonian H, let
P, be an eigenfunction of A and i, be an H
eigenfunction of H. The correct statement
regarding the average value of the commutator
of Awith H ([4, H]) is: 0
1. Both (¥, |[4, H]|y,) and H

(W, |[A, H]|,) are non-zero 1
2. Only (y4|[A, H]|y,) is zero, but o

(W, 1[A, H]|y,) is non-zero O
3. Only (Y, |[A, H]|y,) is zero, but H

(b11[A, H[py) is non-zero H 9
4. Both (¥, |[4, H]|,) and 2.

(W21[A, H]l>) are zero - @)

Om
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131. NaCl, CaCl, d4T LaCl; & STl faoae, &Teg

IS GfhIdr OTR  (In y) TUT AR

TlegdT (c) & ALY Aefai@d 3N g &l

0
A
- B
E =
C
= | i
0 Jo 001
e 9oy
NaCl CaCl, LaCl;
1 C B A
2 A B C
3 A C B
4 C A B

131. Agqueous solutions of NaCl, CaCl, and LaCl,
show the following plots of logarithms of
mean ionic activity coefficient (In y.) Vs.
molar concentration (c):

0
A
= B
E
C
A

0 J. o001

The correct option is then

NaCl CaCl, LaCl;
1 C B A
2 A B C
3 A C B
4 C A B

132. 1-d S/ #H 39T 0T Fr fArdaar sraear
# AT a9 T A YT § Fih

132.

133.

133.

134.

134.

1. [p,H]=0

2. V(9e=RreT) = 0

3. HgfFdr g

4. g IRe=w gur &R §

Average value of momentum for the ground
state of a particle in a 1-d box is zero because
1. [p,H] =0

2. V(potential) = 0

3. H is hermitian

4. the state is bound and stationary

gIsglolel WA T fAeeIad T #
AT Foll T 13.6 eV g  Het &r

AT sgear & AT Fa1 & 9T
1. -54.4¢eV 2. —27.2eV
3. -13.6eV 4. -108.8 eV

The ionization energy of hydrogen atom in its
ground state is approximately 13.6 eV. The
potential energy of He™, in its ground state is
approximately
1. -54.4eV
3. -13.6eV

2. -27.2eV
4. -108.8 eV

Co foog @ &1 AHfAEOE  FRON
sfaRed @i fawaor 1 & @y A & 73

E 2C, 3oy

A |1 1 1
A, 1 1 -1
E 2 -1 0
r 6 0 2

T ST ST & d8 &

1. A, + A, + 2E

2. 24, + 2E

3. 24, + 2E

4. 24, + 24, + E

The character table of Cs;, point group is
provided below, along with an additional
reducible representation, I'

E 2C; 3o,
A |1 1 1
A |1 1 -1
E 2 -1 0
r 6 0 2
I"is given by

1. A, + A, + 2E
2. 24, + 2E



135.

135.

136.

136.

3. 24, + 2E
4. 24, + 24, + E

giggiete 30 & fov e 3nflasw nfdea
fgid & @R 3eeud g, dUr
i3t ¢, 30w nfieal #r @ATr o
gISgioll WRAUBT & WA Jfdedl &
AWEw FFFor @ wd gl Yg HeEden
{erolc ReThelad &1 Bfdw Tanfas  smer
fSEd e giar §, 98 &

2 2 2
1. o5 + 0y 2. g )
2 _ 2 2 1 2
3. g5 — 0y 4. o5 + 5 Ou
In simple molecular orbital theory of

hydrogen molecule, bonding o, and anti-
bonding a,, molecular orbitals are constructed
as linear combinations of atomic orbitals of
two hydrogen atoms. The spatial part of a
purely covalent singlet  wavefunction is

obtained by
1. 0f +0f 2. of
3. 0 — o 4, ng+%0,f

AT dfer &F ded I F FH OH
Y1, Py, P ... Th ITHATGT GlfclT & d<dT Telel
g AR ¢o Py .. TH IS HEd! alelh &
TIT Bell @l UGk Glddl Holdl H e
FalecH TEAT i gl fgar §

Yo= a9 + ayp, + azd,
Y1= by +  bydps + bs3ds
Y= P+ py
Y= dips +  dyps

fmfafea # & @Rg (FORBIDDEN) g
fega AT § (Ggg 3N+ and
g & @e A o)

1 Y-y 2. Yo,
3. Yo - Y3 4. Y, - Y,

Suppose P4, P,, 5 ... are wavefunctions of an
anharmonic oscillator and ¢, ¢, ¢, ... are
wavefunctions of a harmonic oscillator with
increasing order of energy. The subscripts
denote vibrational quantum numbers in both
the cases. Given

Yo= a1 + axpy + azd,
Y1= bipo + by + b3dps
Y= a1+ s
Yz = dips +  dyops
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137.

the FORBIDDEN electric dipole (assuming
the dipole operator is linear in normal
coordinates) transition among the following is
Lyo—=19y 2. Yoy

3. Yo~ Y3 4. Y=y,

ST e # taafas dfafear

CH,C1 COO™ + OH"—— CH,0H COO™ + CI

137.

CH,Cl COO™ + OH—— CH,OH COO™ + CI'

138.

F T T FUT §

1. ¥ & §gaTT &I fAadi d¢r & §

2. WIAEID F Fga & fadis agr
gar g

3. A% Flegdr &1 Sear X [Fadaes
°eT T §

4. HTUT T Tegmdl HATCHS ¢l

For the chemical reaction in aqueous solution

the correct statement is:

1. Increase of pressure increases the rate
constant.

2. Increase of dielectric constant increases the
rate constant.

3. Increase of ionic strength decreases the rate
constant.

4. The entropy of activation is positive

FAT SoTeT FH FTH AT § IJg e Ry &
aftia g1 I8 UF Feursy s ug ¥ R
BT g1 g Sad [Afgse foar = &, 98
g

A
D
A"
B
C
P

1. AB 2. BC
3. DC 4. AD



138.

139.

139.

140.

The figure below describes how a Carnot
engine works. It starts from the adiabatic
compression step denoted by

A
D
V
B
C
P

1. AB 2. BC
3. bC 4. AD

et 3T A, B YT C o JHTRIRNNOT FHATH T
T RT AT A EI S8 6 TG H
gfad 3<oTeT &

A
B

1/0 c

>

1/p
3o7 AT & ferenyor aRFATT F T FA §
1. A>B>C 2. B>A>C
3.C>A>B 4. C>B>A

Adsorption isotherm of three gases A, B and C
are shown in the following figure, where 0 is
the percentage of surface coverage.

A

1/0 C

>
1/P

The correct order of the extent of adsorption
of these gases is
1. A>B>C
3.C>A>B

2. B>A>C
4. C>B>A

T gool YFEahIg & offllel W, TG goIh &
ASHIdd HIMYOT TIFCH H Th ollsd 3
arsel # AT g7 S g1 guficHs el

140.

141.

141.

TR T899 IHAUT IRET glar & 39

Faleed TEAT (J)§
1.0 2.1
3.2 4. 3
Upon application of a weak magnetic field, a
line in the microwave absorption spectrum of
rigid rotor splits into 3 lines. The quantum
number (J) of the rotational energy level from
which the transition originates is
1.0 2.1
3.2 4.3

D, =g @Hg & U 3iffereror ol =i
& ol §

D; |[E 2C; 3G, | |

A1l 1 1 Xe+y?, 7°

A ll 1 -1 |z, R,

E 2 -1 0 (Xv y)’ (XZ_yZ, Xy):
(Rx| Ry) (sz yZ)

58 eg @eg & fov efafaa & @ @@

FHUA §

1 qO1 &9 § GATAT &9 & el A5 S
IR-TfrT & 1, 81T THT B

2. @l IR-TfohT AT AYST T T 3R
BT 3T+ B

3. Teft THS AT ST @+ IR-AfHT
BT 3T+ B

4. |R-HfshT AT AIST & Uh oA & S
3T g, o g THT gl

The character table for the D5 point group is

provided below:

D; |E 2C 3C

Al1l 1 1 xX*+y?, 7

A |l 1 -1 |z,R;

E |2 -1 0 [(XVY), | xy),
(R Ry) | (xz,yz)

For this point group, the correct statement

among the following is:

1. Itis possible to have a totally symmetric
normal mode of vibration which is IR-
active.

2. All IR-active normal modes are
necessarily Raman inactive



142.

142.

143.

3. All Raman-active normal modes are
necessarily IR-active

4. Itis possible to have a pair of IR-active
normal modes that are degenerate.

Ao H qur yamEeT difds 3R &
goATd &Y, SISl Foil E; T ATl Yo el
& T Y@e fFwRor fFar mr & & 3mR
(STTaF) Weladl & E,(2) < E,(2) 9red g gl
3 YR (cTifah) Heladl & SHT JhR did Hifc
# Fod Ei(3) < E,(3) < E3(3) Wred @Il &
frAfai@d & @ St &Y g1, 98 g

- Ei) < E(3);  Ex(2) < E;(3)

Ei(3) < E1(2); E;(2) < E;(3)

E(2) <E(B); E(3) < E(2)
E(3) <E Q) E(3) < E(2)

el N s

Choosing some Hamiltonian H and an
orthonormal basis, a linear variation is carried
out to get approximate energies Ej. With 2
basis functions, one obtains E;(2) < E,(2).
Taking 3 basis functions, similarly three
ordered energies E; (3) < E,(3) < E;(3) are
found. The relation which holds from the
following is?

1. E;(2) <E(3);
2. E;(3) < E1(2);
3. E1(2) < E;(3);
4. E;(3) < E1(2);

E5(2) < E»(3)
E;(2) < E;(3)
E,(3) < Ez(2)
E;(3) < E;(2)

I C i GRS Headl Co & A g Fife
r 3ifafsRar 3¢ - 3cdrel 3 Iy gl

3 1
1. — 2. —
2kCo? kCo
3 2

T 2kCy 3kCo?

43

143.

144,

144,

145.

145.

Half-life ¢, ,, for a third order reaction 3C —
products, where C, is the initial concentration
of C, will be

3
T 2.

3.

1
3 2
2kCo

" 3kCy?

Th NMR TFgrefier H 25T &1 gFash
afFafad g1 'H @1 aRAR RERT 3
100 MHz g1 38 TaFgIAey & 39T $r
Wear amgfd @ drag grahm &F cfaar
25x107*T &l 39 39R0T & 90° Jod T

afear &
1. 25x107° 2. 50x107°
3. 25%x 1073 4. 50 x 1073

In an NMR spectrometer containing a 2.5T
magnet, Larmor precession frequency of *H is
100 MHz. The radiofrequency used in this
spectrometer has an associated magnetic field
strength of 2.5 x 10*T. The duration of a
90° pulse in this instrument is

1. 25x 107 2. 50x107°
3.25x107° 4. 50%x107°

Tdh T HollT STl & folU Teheh del T
TqFEIS dUT & Fledde TAWER fheed
A & #ALT S, & 3Egard w1 S

AT 8T 8 gohaT &, 98 &
1. 5%2 2.
3. 11 4.

71/2
131/2

For a simple cubic lattice, the ratio between
the unit cell length and the separation of two
adjacent parallel crystal planes can NOT have
a value of

1. 5% 2.
3. 112 4. 13"

71/2
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[ FOR ROUGH WORK ]




