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7. 7o SV gy A7 ST a¥id! @1 gINT P §Y I G arer GerRfl a §% 3 o
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sHla & vt |
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et gew oA

ST I GeTATA
TR T
FororgTel 1 31T
ThTe T 9T

1.6 X 10719
1.67 x 10~27kg

6.67 X 10~ Nm?kg~2

ot Taars
ARG HEAT

8.854 x 10" 12Fm™*

47 x 1077Hm™?
AR 3w Faares

9.11 x 10~3kg
6.63 X 1073%] sec
1.6 X 107*%C
1.38 x 10723)/K
3.0 X 108m/sec

1.097 x 107m™*

6.023 x 1023 mole™*

8.314/K 'mole™!

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light
1.6 x 10719

1.67 X 107%7kg

6.67 x 10" 1 Nm?kg—3

Rydberg constant
Avogadro's number
8.854 x 10~*2Fm™1
4 x 107"Hm™1
Molar Gas constant

9.11 x 107 3%kg
6.63 x 10734] sec
1.6 x1071°¢C
1.38 x 10~23]/K
3.0 x 108m/sec

1.097 x 107m™?
6.022 x 102 mole™?

8.314/K " *mole™?
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4
LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic
Number Weight Number Weight
Actinium Ac 88 (227) Mercury Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 85.94
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) Niobium Nb 41 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk a7 (248) Nobelium No 102 (253)
Beryllium Be 4 8.012 Osmium Os 76 180.2
Bismuth Bi 83 208.98 Oxygen o 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.908 Phosphorus =] 15 30.974
Cadmium Cd 48 112,40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Py 94 (242)
Californium cf 98 (251) Palonium Po 84 (210)
L2 ben G . 1201 potagsium K 19 39.102
G Qe - 14012 praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (1 47}
Chilorine 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)
g“‘,’”er g‘; :g ?;f;‘; Rhenium Re 75 186.23
urium m Rh 5 102.91
Dysprosium Dy 66 162.50 gzgﬂim Rb :7 85.47
E;’;ﬁﬁ”‘“m Ef 2;’ 1é‘_'f,5245’ Ruthenium Ru 44 101.1
Europium Eu 63 15106  Samatum - 5 Lot
Fermium Fm 100 gy ooedm Sie ! oo
Eiorife F g 19.00 Selenium ) F 34 78.86
] Silicon Si 14 28.09
Ernciuf o o (229) Silver Ag 47 107.870
Gadolinium Gd 64 167.25 :
Gallium Ga 31 . 69.72 Sodium Na 1" 22,9898
; Strontium Sr 38 87.62
Germanium Ge 32 72.58
Gold Ay 79 196.97 Sulfur s 16 32.064
Hathlum Hf 72 178.49 Tantalun'f\ Ta 73 180.95
Hellia He 2 4.003 Tech petlum Tc 43 (99)
Helfsiiirn Ho 67 164.93 Tellurium Te 52 127.60
Mydroge H 1 1.0080 Terbium Tb 65 158.92
Indium In 49 11482  Thalum L a1 204,37
lodihe I 53 126.90 Thorium Th 90 232.04
Iricium Ir 77 192.2 Thulium Tm 69 168.93
iron Fe 26 5585 Tin Sn 50 118.69
Krypton Kr 36 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 Fb 82 207.19 Vanadium Vv 23 50,94
Lithium Li 3 6.939 Xenon Xe 54 131.30
Lutetium Lu 74 174.97 Ytterbium Yb 70 173.04
Magnesium Mg 12 24312 Yitrium 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'2 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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T '&' / PART 'A’ I B | AT B & g avg @ WIRE

T g8 = B .
: L s0fEA 2. 4sfRn
foeh wafeq @1 FwawEe siew ud af- 3. 3sfeam 4. 10T,
Hioe & ufewT m Rt & R A e , :
2. Two locomotives are running towards each

IA ¥ TE IS ACTEA SN A

#mammﬂmmﬁr@

Hehall £

(a) Uic aF AWEN FLAEST Mo oar
& UE-see & O A e a9 |

(b) &F 9 A # g #AwEL T dow

other with speeds of 60 and 40 km/h. An
object keeps on flying to and fro from the
front tip of one locomotive to the front tip of
the other with a speed of 70 km/h. After 30
minutes, the two locomotives collide and the
object is crushed. What distance did the
object cover before being crushed?

o . 50 km 2. 45km
vl 3. 35km 4%
()&% 15feHT & g8 Ry FedEs

STt e & | 3. aa;ﬁﬁwaﬂﬂ:ma@r—rwaﬁm

- (d) 9% Fo AEET 14 AWER ST o q, e I8 HaR o8 U A 7§ |
Bl e TERe® w9 ¥ o T8 BW @

m F FAT AT EY ZegHT

S0 qie O A & T

3% HIaA & 3 7§

sad B & e & ¥

L 2. 24 L.
3. 20 4. 38 5.

L3

Lunch-dinner pattern of a person for m days

is given below. He has a choice of a VEG or 4. 3HE Hdg! &FHA & C GRS H gl
a NON-VEG meal for his lunch/dinner
(2) If he takes a NON-VEG lunch, he will 3. A sphere is made up of very thin concentric

have only VEG for dinner shells of increasing radii (leaving no gaps).
(b) He takes NON-VEG dinner for exactly The mass of an arbitrarily chosen shell is

9 days 1. equal to the mass of the preceding shell
(¢) He takes VEG lunch for exactly 15 days 2. proportional to its volume
(d) He takes a total of 14 NON-VEG meals 3. proportional to its radius

4.  proportional to its surface area
What is m?
{18 2. 4 ST 37 F
3. 20 4, 38 A 7 Q E
60 @r 40 AL gfy a¢ & afadt & @y cC M s C
AEAFHE IR IR ABERE |
. ; E K U A

TR TF §54 & HUHE ¥ W oA &
HTATT dF, I IS S e 70 fEaA G I w Y
gfa g @ afa & 33 wd ¥ 1 30 e
qC TR FSE THIS § AW aR] W @ L. ; i., g
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4.

Find the missing letter:
A 2 Q E

C M S , 6
K

. L 2. Q
3., N 4, O

UF wfed & aegHt # §T TS H FIL1035/-
A duar ¥ ggen g A g5 10% H i
AT § dW qElr A 15% T OAIH | 3THE
@m@rﬁ‘rmnﬁtmwﬁ?

I, 5% oIreT

2. < 1%

3. <1%@fa

4. FIE g TAT A AR

A person sells two objects at Rs.1035/- each.
On the first object he suffers a loss of 10%
while on the second he gains 15%. What is
his net loss/gain percentage?

1. 5% gain

2. < 1% gain
3. < 1% loss
4 no loss, no gain

TH a6 U Aloell e ekl ¢ ford
1600 feait & forw T@r arar @ay 3ve qou
® I g §, e s S g o
I 1000~ & T4 & Uger 400 &= A

IS ST BT F9
. 250 2. 183
3. 148 4. 190

A bank offers a scheme wherein deposits
made for 1600 days are doubled in value, the
interest being compounded daily. The interest
accrued on a deposit of Rs.1000/- over the
first 400 days would be Rs.

1. 250 2. 183

3. 148 4. 190

TH 8GEUH ia-HTUT WEAT F FgAGH
HECAYUT CEUE YT ¥ | FH HEA § 8 IR
A WA wEwr F

I 1283%% §, 3@ # I« o=t & 3yl
2. 11 @IS § 39 # IR Y & §/Yl
3. 11 ZEdF §, 3 A O A F @yl
4 12 EE9F ¢, 3a # O = & Y|

The least significant bit of an 8-bit binary
number is zero. A binary number whose
value is 8 times the previous number has

1. 12 bits ending with three zeros

2. 11 bits ending with four zeros

3. 11 bits ending with three zeros

4 12 bits ending with four zeroes

fooeT 3egeer @ 3Tell W& FAT R
2,3,4,7, 8, 11,815, 10 ..

1. 12 2. 13

3. 17 4. 19

What is the next number of the following
sequence?

230471 by VLB 1S, 100

. 12 2. 13

3, 7 4. 19

frdl @w uemRe & U # ¥ 20%
et B9 & UF A & W Al U §
| 3ecol g & gEY 9 & R B F W
Ty ufiEr & & 20% AR aa §
g% aic Uit 16 Rt e g, ar
USEEA H Fed Bhda @97 Seciol g2

le B2 2. 64
3. 29 4. 100

 20% of students of a particular course get

jobs within one year of passing. 20% of the
remaining students get jobs by the end of
second year of passing. If 16 students are still
jobless, how many students had passed the
course?

Iy 232 2. 64

3. 25 4. 100
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10.

10.

11.

1.

FEETS 4T S 42 % US WSS & UF
FE I wae % T v uE an el
e & 8 qff e A S | e
R A 37T AT FT A B

P 1 e ¥
343 4. 14

A rectangle of length d and breadth d/2 is
revolved once completely around its length
and once around its breadth. The ratio of
volumes swept in the two cases is
iR i s
e SO 4. 14

e ngafy # & 3eue & Afte=s
gt & AEm 3IU orar WA g | 3fe
FaanR I W st # s & 3w
AT e AT A EaAaYF AW
SEOT GfaRrd #aaA 9

400

350

e 2 (250 +

ig 75 T (200 +

300 F (150 + 5

150 i T {100 +

100 + ! 50,

50 1 ]-—’_!

2000 2001 2002 2602

1. 2000 2. 2001
3. 2002 4. 2003

Average yield of a product in different years
is shown in the histogram. If the vertical bars
indicate variability during the year, then
during which year was the percent variability
over the average of that year the least?.

400 -

350

i (250 +

20 - '753 {200 +

300 F {150+ &- =

150 s 4| (100 +

100 + ‘ | ]{hSO!

50 - . 1|

2000 2001 2002 2002

1. 2000 2. 2001
3. 2002 4, 2003

12.

12.

13.

Teh war 9B Ue e W B R aF
o8 T § o 9E & OR & gwsd g9
aur @l T 9 F oaer  &ifas @
§Y, TF e W ¥ gy, v RN Al &
Ty AU § | AR e & 9 g8 9l
ffAem L Ay B Re
B O H 3R o aFy e

1. 2 f&e 2.
3. 202 @=e 4.

2fAse
4 fRaC

A long ribbon is wound around a spool up to
a radius R. Holding the tip of the ribbon, a
boy runs away from the spool with a constant
speed maintaining the unwound portion of
the ribbon horizontal. In 4 minutes, the radius

of the wound portion becomes %. In what
further time, it will become R/2?

2 min
4 min

. 2 min 2.
3. 2v2min 4.

S Ry & gir g, tw €l uE den
wr@rgéhma:mﬁmﬁmﬁaﬁ
ATE B ¥ Hfehd & | 3TUR B HI&HaT &, ar
@ w1 Avafdg C AR g @ &

1
AN

B

L UF Waad

U add H I
3. U el @
4, UH HAwaea

1o
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13. A ladder rests against a wall as shown. The 3 Hafdse § | Fco®@ H &7 J FH UF
top and the bottom ends of the ladder are ; i ﬂ 5
marked A and B. The base B slips. The o W_% ¥l g €|
central point C of the ladder falls along AR ZTF, T |/ 9 dF & I § fhaa

UUF Fea@ TAY T FEHA 87
A I. 936 2. 1148
3. 1872 4. 2574
c 16. A .code consists of at most two identical

letters followed by at most four identical
digits. The code must have at least one letter
and one digit. How many distinct codes can

B . i
1 a parabola be generated using letters A to Z and digits |
2. the arc of a circle tlo 9?936 5 1148
3. astraight line ' e
4 a hyperbola 3. 1872 4. 2574

gr |ig & el @ 100°W. TF IRA FE &8

14, d@FaioE # gfave-vayg & 1 +x)"=aq 17
P i s oo RImaad | W @ s

ayxet apt,...tax", STET Ao, Aiyeennny, Gy KOG N # -
PR FOuRis & | QO ao+ o tay b F e AN SRR O R el
o, T & : # E, @ Pla-ar MET §ES Uge HAU-aT
1. o 2 n (3rR) T g
3. 1 4. n'+n 1. @ aem
14. Binomial theorem in algebra gives (1 + x)" = %
ag + aix+ ax’F, ... +ax", where ag, ai,....., ay 3. el e U |y
are constants depending on n. What is the 4, UE FAT-AT 9T FAT 2w |
sumagta tat....+a,?
31' iE i ﬁ’- " 17. Two solid iron spheres are heated to 100°C
’ ’ o and then allowed to cool. One has the size of
. a football; the other has the size of a pea.
15. 3 H S T Which sphere will attain the room
2,5,10,17,28,41, -, -, - temperature (constant) first?
1. 58,77, 100 1. The bigger sphere
2. 64,81,100 2. = The smaller sphere
3. 43,47,53 3.  Both spheres will take the same time
4. 55,89, 113 4,  Ttwill depend on the room temperature
15. Continue the sequence 18. 13zUf@adl & goe (o) & & R 0 8
2,5,10,17,28,41,—, -, - o
I 58,77, 100 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94
2 64, 81, 100 ¢
2' ‘;g’gg’ ﬁs & IR cafFa, owd a@a 100 fsam g
’ 79 fram. ¥ wp # orfae o & | & wg
16. TH Fea@ # HfEAH o wEEH (3hsh) H AT T FAS H Fedl &
HER, FUT 3 §E HOwAH TR TEEH L. o 2. Ifam
3. 1.6 4. 1.8%Fam.
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18.

b &5

19,

20.

20.

21

Weights (in kg) of 13 persons are given
below: y

70,72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92,
94

Two new persons having weights 100 kg and
79 kg join the group. The average weight of
the group increases by

1. Okg 2. 1kg

3. lékg 4. 1.8kg

IR O e Ui §, ar
n(rt Dt 2)(n+3 ) (n+4)(n+5)(nt+6)

st &

1. 3% AT 7 8
2. 33R7®

3. 79 offh 3 F a8
4, AW3IF AT7Y

If n is a positive integer, then
n(t1)(nt2)(n+3 ) +4)(nt+5)(n+6)

is divisible by

1. 3butnot?

2. 3and?7

3. Thbutnot3

4. neither 3 nor 7

A 0 AL, 120 vE 130 AL F ouw

BT 35ame o aawe (@t Ao HE
L 3000 2. 3250
3. 3550 4. 7800

The area (in m”) of a triangular park of
dimensions 50 m, 120 m and 130 m is
1. 3000 2. 3250
3 - BE50 4, 7800

9T '® / PART 'B '

S HF%‘ET@F-‘IHT?!T % HLT
AR § Swwr /| e faor gar &
aE olo

1 HngF; iy 2F's_
2 HSbE,+3F,

3. SbF;+H,+2F,
4. [SbE [H,FT

21.

22.

23.

23,

24,

24.

The reaction between SbF; and two eguivalents
of HF leads to the formation of

H,8bF; + 2F,

H SbF, + 3F,

SbF;+ H; + 2F,

[SbFe]™ [H,F]'

B

§-3MaYl foeish o9 ¥ 7T &, 9% ¥

L4l aard’ ? anfees
2 dy, U4, T
3. dy, O d,, 3T
4. dy, U, INTNTT

The &-bond is formed via the overlap of
1 df,..),z and d,ﬁ_.},2 orbitals
2  d, and d,, orbitals
3. dy and d,, orbitals
dy, and d,, orbitals

i

F7, Na', 0" aur Mg?' 3mg=tt & & e smafes
oo waifes aur =geaw § & € s

l. O dUTNa’
2 F agrmMg”
3. OF @ur Mg¥
4. Mg'aaro®

Among F', Na’, O and Mg”" ions, those
having the highest and the lowest ionic radii
respectively are

l. O* and Na"
2 F and Mg*
3. O and M%z~
4. Mg*and O*

(a) €19, (b) FICFSBH By, T (c) FARMGe
F gga AT aodl § nsdEe BGTAA
F ARAT SE HH S FTE©T W §
TWwE

1. (a)y>(c)>(b) 2. (@>={)=(c)
3. (®=@>b) 4. (b)Y =(a)>(c)

The extent of m-electron conjugation in
macrocyclic rings of (a) heme, (b) coenzyme
B and (¢) chlorophyll follows the order

I, (a)>(c)>(b) 2. (@y>(®)>(c)

3. (9>(a)>(b) 4. (b) =(a)>(c)
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25.

26.

26.

27,

27,

28.

FERrAEe U e W & Siew 5

CATTS & AAUNOT FOUE FA b
. Ag'>K'>Na'>Li
2 K'»Na'>Ag'>Li
3. Li'>Na'>K" > Ag
4. Li'>Na'>Ag >K"

The correct order of the retention of cations on
a sulfonated cation exchange resin column is

. Ag'>K'>Na'>Li

2 K'>Na">Ag'>Li"

3. Li'>Na'>K'>Ag"

4. Li'>Na">Ag>K'

qreREmAT Aas # (S KOl fawae @
Wwﬁgr—r—mﬂ:mﬁm)
+04 V ¥ 30 fasg o@m & & aiomH

e favas &
[. Hg' I 2. Hg" |
3 Cl, &l 4. 0O, |

In a polarographic measurement, (aqueous
KCl solution used as supporting electrolyte) an
applied potential more than +0.4 V, results
mainly in the formation of

. Hg 2. Hg"

3 Ch 4. O,

IR F A & we aR wEeHr (TFe

ﬁi?r) # gaAaTd gia & @e FF | |
Fe(I1) > Fe(Ill) > Fe(IV)
Fe(11]) > Fe(ll) > Fe(IV)
Fe(IV) > Fe(IIl) > Fe(Il)
Fe(1V) > Fe(Il) > Fe(IlI)

.h.(.-JMp—-

The correct order of the isomeric shift in
Mossbauer spectra (*'Fe source) of iron
compounds is

1. Fe(ll)> Fe(Ill) > Fe(IV)

2 Fe(Ill) > Fe(Il) > Fe(IV)

3, Fe(IV) > Fe(Ill) > Fe(Il)

4. Fe(IV) > Fe(Il) > Fe(IlI)

e ey HFe [(7'-CoHoRu(7-Cete)] 7
T B TARETT x TUATy FAW: B
1, 6°TUTo6 . 2. 4374914

3. 4TAT6 4, 6dUT2

10

28.

29.

30.

31.

The hapticities ‘x’and ‘y’ of the arene moieties

in the diamagnetic complex [(7*-CoHe)Ru(77'-
C¢Hs)] respectively are

1. 6and®6. 2. 4and4
3. 4and6 4, 6and?2
yfRfear

Ni(CO); + PPh; = [Ni(CO)(PPhy)] + CO
#r v e e €

|, 2 R @ Headl W

2 &aS Ni(CO), H Hegdl W |

3, %ad PPh, &1 Wegar 9 |

4. PPhy 1 RfaH TYET W |

The rate of the reaction

Ni(CO): +PPh; — [Ni(CO)s(PPhs)] + CO
depends on

1. concentration of both the reactants

2 concentration of Ni(CO)4 only

3. concentration of PPh; only

4. the steric bulk of PPh;

WdreT, COaUT H, A, Coy(CO)s 3O T
Jafta &, IR ¥ 3% 396 6

l. wgLHAlsH I
2 wgeAd

3. 2-8ggaet

4, AfE woATT

The product of the reaction of propene, CO
and H, in the presence of Co)(CO)gas a
catalyst is

1. butanoic acid

2 butanal

3. 2-butanone

4, methylpropanoate

WA BN & AT STU LF A & FA
1. haurl 2. %auro
3. 1390 4. 32TUT0

The S and L values for >N atom respectively,
are

1. '%andl 2. %and0

3, land0 4, 3/2and0
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32,

32.

33.

33.

34,

34.

35,

11

rans-[Cr(en),F,] T [TiCL", & T fowe-
T HAAGD & A

1 D4d aar D_m 2 D‘mm D4d

3, Dy Ul Dy, 4, Dy 7T Dy 35
The point group symmetries for frans-

[Cr(en),F,]" and [TiClg]", respectively, are

1 D4d and D;d 2. D;d and D4d

3. D4|1 and D}h 4. D3I1 and D4h

Coy(CO)yp HIATAT &

1. closo - TN

2 nido - GTIAT 36.

3. arachno - GXTeAT
4. hypho - HITAT

Co4(CQO),, adopts the

1. closo - structure

2 nido - structure

3. arachno - structure
4, hypho - structure

mm#mﬁsﬁx%_

QEEEnIcru i e e R CC e O
& ¥ | (Rh ¥ §Heay H@vsd H foendeE
F FIMTT FIF)

I.  T-3THid &1 [Rh(PPh;),Cl]

2 ol §Fae [Rh(PPh;),ClY»

3. T- 3T S [Rh(H)(PPhy)CI

4. Pt § T [Rh(H)(PPhy),] 37

Reductive elimination step in hydrogenation
of alkenes by Wilkinson catalyst results in
(neglecting solvent in coordination sphere of
Rh)

1. T-shaped [Rh(PPh;),ClI]

2 Trigonal-planar [Rh(PPhs),CI}*

3. T-shaped [Rh(H)(PPh3)CI]"

4. Trigonal-planar [Rh(H)(PPh;),]

Petatas wfafea &
[PICL] NGO, — A i BV

i B R

irans-| PLCLINO)(NH;) ]

fa3 ) —

L’.’IS-{P(C‘E(N Og)(N}‘]a}]
ﬂ"ﬂﬂ_‘"_[P[Cl;(N I‘i; };]
4,  cis-[PtCI(NO;)]

in the following reaction
= 3 NH
[PICLTE #NDy o A =58

compound B is
trans-|PtCl,(NO;)(NH:)]
eis-[PtCL{NO,)(NH;)|
trans-[PtCly(INH1), ]
cis-[PtCLINO,),]

U B =

sited SR wafAe aur itedr f oie
& gfaufeas wing el @ FR-aad
Rfecde VAt 3rFa & Aegiet GTATILET
Fr &A1 § wAE .

1. 2,3d3,3
2 3,3dW23
3. 3.3dH"r2.2
4, 2,4FuUr3,2

The number of histidine amino acid nitrogen
atoms coordinated to bimetallic active site of

oxyhemocyanin and oxyhemerythrin,
respectively, are
. 2,3and3,3
2 3. 3and 2,3
3. 3.3and 2,2
4, 2,4and3,2

Y & AU, T gl SeNE & HeH

# T FYAT & B0

A, FIEFHOTIAT ST AT FEH!
MeHe' # FUedita &Y & &

B. B & s g9 & 7l &
foC SYyar vad g §

. A IERE B aEl suRYE
m,a‘raﬁaﬁﬁﬁﬂm‘c‘r@m§?|

TET 3eeR &

. ATUB 5

3. BEWC 4.

AdUC
A BT C
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37.  Identify correct statements for mercury as an Me
environment pollutant, N
A. Carbanionic biomethylation converts }:5 @ LN [ )—@
it to MeHg' BFy s L
B. Thiol group of cysteine has strong affinity HaN*" NH? ¢ Me
for mercury ] I 1
C. Mercury containing industrial catalyst
release caused Minamata disaster L I<Hl<I 2. I<ll<I
The correct answer is 3. Ill<l<In 4, NI<I<]
l. AandB 2. AandC .
3. BandC 4. A,BandC 40.  The increasing order of pKa values of the
circled hydrogens in the following
38.  DTEEH H C3 FUT C4 Fe GTATOLHT @ Compf’gnds 2
foeara & waen @ Me
) @)en j
l. RaUTS 2. STUR ) DN If )EH)
R oW B N
3. Rawr 4. SdUT S Me HoN 7" NH, BF, Me
38. Thg conﬁgurations of c'arbon atoms C3 and L Il|< <10 t 2. 1<l i’"II
C4 in D-ribose, respectively, are 3. Il<l<I 4, L<Ui<l
l. RandS 2. SandR
3. RandR 4. SandS

41. Fr=fafae difs fr el ge 1 57
39. Jife o & vt & aw §

4 : hll/Nj He jll:Nj B
& b O - o C = O
| Il 1] v

[>1>>1V

1

2 IV>1>1>11
1. 1 R | 3. M>l>1>1v
3. 1 4, IV 4, IV=II>11>1

41.  The decreasing order of basicity of the
following compounds is

H s
B / | . H N N
U ﬂ@ © |L==0 [2} éqj H-N\{\JJNJ ]i\/;j
v

1. 1 2, 11 1 ] 1]
3, 4. IV

39.  The compound that is antiaromatic is

[>11>11>1V
IV>1>11>111
M=M10>1>1v

4. ffefge s § g @ oW
IV>11> 11>

BISSIaTell & pKa ATA! FT agel &1 #F &

P L b
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42.

42,

43.

fRiFrla & was &R g@wvor &

HEFARFd & del gfaeardiet & B

T FREAE §

I. OH: fayada; i-Pr: fayadia aur Me:
fagaa

2 OH: 3efT; i-Pr: ﬁgﬂﬁﬁ'ﬂ'ﬁiﬂ Me:
g

3. OH: fayad; i-Pr: fayaea aur Me:
ef

4.  OH: AYadr, /-Pr: 378 AT Me:

fayadra

]

In the most stable conformation of neomenthol,

stereochemical orientation of the three substi-
tuents on the cyclohexane ring are
1. OH: equatorial; i-Pr: equatorial and
Me: equatorial
2 OH: axial; /-Pr: equatorial and Me:

equatorial

3. OH: equatorial; i-Pr: equatorial and
Me: axial

4. OH: equatorial; i-Pr: axial and Me:
equatorial

ferataraa JffrT & IREs foe &
oAt Fegl @ foRver faeumw §

0 i
& _‘>-27_H e LiAlH, Eigdh HOL &
- e ‘ Lol 5. SR, - o \[/5 ~
Me Me
Major product
I. 3R, 68 2, 38,68
3. 3R,6R 4. 38,6R

13

44.

44.

43. The absolute configurations of the chiral centres of

starting ketone in the following reaction is

Bty o 9 Eto sH HOo H
PP LiAIH, >§IV’/\\F%&\
Me !\Iz'la
Major product
I. 3R,6S 2. 38.6S
3. 3R, 6R 43S 6R

45,

1-STAT2-FIIHRIEwSl & P & Mg & UH

L.

oA @ suffa 7 wfafear &t B

e & Ii/:\\&i
| 1 '
L =
\H\H_ & :‘!‘.\ \h \-\_::\\
\O/' 6] v/,-‘
NG 4
L A F
e v
,
o

The reaction of 1-bromo-2-fluorobenzene
with furan in the presence of one equivalent

of Mg gives
1. @ 2 R
" R
I\ =
S 0.~
3. e e 4
I ol '
P 2 F

EAf@a HRTGAAT & F7 & 3095 ¢

i
|/,k"
LA

E;

1, BrCH;OMe/P(OEt)/DME

2. NaH/DMF
3. H4y0*
. 2.
—0 HO_CH,OMe

A P9

CHO 4 CH,OH

|
-/‘\“‘z [ 41l ‘\].
. S I“‘\._/ :

The product for the following sequence of
reactions is

o]

HH

T o

1. BrCH,OMe/P(OE),/DME

2. NaH/DMF
3. HyO+

www.examrace.com
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1. 2. 47.
—0 HO CH,OMe
ﬁ“ S
3 i;Ho 4, CH,0OH
46. Sfatae FfRfEa & AE8 30U &
OCH,OCH
20GHs 1. sec-Buli
2.CO, -
3. H0*
HaC 3 47,
1. OCH,OCH; 2. OCH;0CH;
S =%
O |
HaC \)\COOH HacQ
COOH
OCH,0CHs
\ OCH,0CH; Hooc.
5 \~COOH Y
J HaC™
Hoe” 7 :
46. The major product formed in the following
reaction is 48
QCH H
1 20CHs 4 sec-BuLi
J/‘\ 2.C05 .
3. Ha0t
HaG o 3
L OCH,0CH; 2. OCH,OCH3
= S
0. )
Hee” ™% “COOH HaC™ Y
COOH
OCH,0OCH;
" DR OGH, HOOC /L\
3 COOH 4. i 48
el '
HaC

frfafed JRERET &1 76T 3¢90 ©

COOH
7 4.Na, NHs (1), E1OH
2. Ha0"
. COOH 2. COOH
s =N
||
3. COOH 4,  COOH

The major product of the following reaction
is

COOH _
7" 4 Na, NH (1), EtOH
2. HaO"

1.  COOH 2. COOH
Sy —
|
3. COOH 4,  COOH

The major product of the following reaction is

@ Bry (excess), CHCy, 1t
s
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49.

50.

1 Br Y I \ = 2. !Br 50
S g B"‘\‘r‘rﬁ‘ \].r/%
frms
\\/J‘Hs
3 Br 4. B~

hv

Me ; “/\Mie Vapour phase 51

1. &gl cis-1 ,Z-EE#EFIPEWT‘E'IR’H

2 &ad trans-1,2- SBHTATASFATIeT

3. cis-TAT trans-1,2- Eﬁmﬂ'ﬁmﬂﬁfﬁﬁ'
&1 AT

4. A 2,6- SEATATASFARFATT

The cyclic product(s) of the following 51.

photochemical reaction is(are)

hv
Me' ""Me vapour phase

@

. only cis-1,2-dimethylcyclopentane

2 only trans-1,2-dimethylcyclopentane

3. amixture of ¢is- and trans-1,2-
dimethyleyclopentanes

4. only 2,6-dimethylcyclohexanol

NaF I CHO, T 0% s R Weew
#1770 em! W dF3 @f@r ¥ awr °C NMR
TIEEH A 178, 68, 28, TUT 22 ppm I THeAAT
&ar g1 9 fr = s @

1. C 2.

=0

, i O\
[ =0 Tyl
S/ 0

52

o™\ 52.

A compound with molecular formula CHO,
shows band at 1770 cm” in IR spectrum and
peaks at 178, 68, 28, and 22 ppm in 'C NMR
spectrum. The correct structure of the compound
is

WO SRy
’—? i
A0
P

3 /O\' 4. -’//\\v/o\
e :

F,'& Rdee ¥ feafai@a gegame gsa
wH H 3c0e THaerd 3e & e
& (Diethy! phthalate= SETRIwT)

Diethy! phihalate —— Fii o £,* + CO

(M*, 222) 177
1. 1412 2. 1254
3 450 452002

The mass of metastable ion produced due to
decomposition of F;” in the following mass
fragmentation sequence is

Diethy! phthalate —— Fii o F.,* + CO

(M", 222) (177)
1. 141.2 2. 1254
3. 450 42102

CD:Cl & 9uH FIfE & C NMR ®aeH &
Frde Rverel A1 wmver St & e

&

I, Lid:6:4:1

2 1:3:3:1

3. L6:15:20:15:6;1
4, 1:3:6:7:6:3:1

The ratio of the relative intensities of the
carbon signals in the first order *C NMR
spectrum of CD,Cl is

1. 1:4:6:4:1

2 1ignaed

3. 1:6:15:20:15:6:1
4. 1:3:6:7:6:3:1
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53.

54

54.

85,

ofaeRRe e @ SiaaieyE JEIE

1. AT s
2 AFANIS HFa
3. FIRAEHS I
4, ot awa

The biosynthetic precursor of abietic acid is
1. shikimic acid

2 mevalonic acid

3. chorismic acid

4. cinnamic acid

mmﬁn@%mmm%

COOH

H
N OOM
HzNJ/\n/ \;/C OMe
O ey

|.  DISEHT I Ul L-ferevarsiie
L- TELAF 30 U L. SiAertentes
3. L-UFiEE 3Fe A L Gieeriee
4. L- OEUIfEE FFES aUr L-Tef@e

)

The amino acid constituents of artificial
sweetener given below are

COOH

H
; __COOM
e LH/N\:/ OOMe
O Spp

D-Glutamic acid and L-phenylglycine
L-Glutamic acid and L-phenylalanine
L-Aspartic acid and L-phenylalanine
L-Aspartic acid and L-tyrosine

H S PR N

TAFAGFT EIATAIE HUPH 6T 3aets

TEaTS3T B fovereT TETaaT ¥ I & o

gaag
| EUR aUT SO FeeEiAd |
2. gOEr ar goiEl e T AT

16

50.

56.

57,

3. g A TUT goieRiee TG |
4 FYF JUT sAFEIfS FAFEAA

Bond lengths of homonuclear diatomic
molecules can be determined with the help of
both

. rotational and vibrational spectroscopy.

2. rotational and rotational Raman spectroscopy.
3. rotational Raman and electronic spectroscopy.
4, vibrational and electronic spectroscopy.

ofy fww =g SReAE 3] & A
Fehy Fofrm w3 @ Inftew HeT &
FAGER Oeh e e &, af guie-dus
weeH qAvar ¥

|, &ae PaYTR M@

2, %ae PAUT Q maEry

3. &ad QU RATE@R

4. @sfr p,Qaur R @A

If the component of the orbital angular
momentum along the molecular axis of a
heteronuclear diatomic molecule is nonzero,
the rotational-vibrational spectrum will show
|. P andR branches only,

2. P and Q branches only.

3. Qand R branches only.

4, all the P, Q and R branches.

e m F TH U7 L, @S § d@H H
g fAe ¥ Ax = L AT Ap(min) = (p?)'/z
it @ AT | o fT S F AW OH
WFAA Fe & fov yfERgaar B &

oareT ST | FHEH AT BN
1. h%/(8mlL?) 2. h*/(8mL*)
3.0 h%*/(32ml?) 4. h%*/(2mlL?)

For a particle of mass m confined in a box of
length L, assume Ax = L. Assume further that

Ap(min) = (pz)l/Z. Use the uncertainty
principle to obtain an estimate of the energy of
the particle. The value will be
1. h?*/(8mlL?) 2
3.  h?/(32mL?) 4,

h?/(8mL*)
h?/(2mlL?)
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58. 89 For the cell reaction,

Sn(s) + Sn**(aq) = 2 Sn**(aq),

separate electrode reactions could be written
with the respective standard electrode potential

T
11
e / )ﬁ data at 25°C as
( __“'\
/ \k Sn** (aq) + 2e — Sn?*(aq), E® =+0.15V
Lo N :

Sn2*(aq) + 2e - Sn(s), E = —0.14V

Speed
: When RT/F is given as 25.7 mV, logarithm of
Ne, Ar, @7 Kr & Ths e Gaal & the equilibrium constant (In K) is obtained as
ey 3w fow & el ¥ R de: D 2 b
3. 1226 £ F a6 x 10~
Hifore|
1. Ne-A, Ar-B, Kr-C .
2. Ne-B, Ar-C, Kr-A 60. EE ¥ UG WSl W EEF F AT
3. Ne-C, Ar-B, Kr-A Redroe gaWT gem § (S UF W TUE A
4, 'Ne-C, Ar-A, Kr-B Feftar %’J:
58. | | H !|i
|
Hyb— § — S g g —

IR g = aE (p) 74 ¥ A gEEee

¥ T FAg & 3R FAGC &
1. p &l 2. p* &I
3. p2 &I 4. pl &)
Identify the speed distribution functions of
Ne, Ar, and Kr with the curves in the figure 60. Hydrogen is adsorbed on many metal surfaces
above by dissociation (S represents a surface site):
1. Ne-A, Ar-B, Kr-C
2. Ne-B, Ar-C, Kr-A = = L
3. Ne-C, Ar-B, Kr-A Hsid— § = § e g — iy —
4. Ne-C, Ar-A, Kr-B
59. ¥« HARFAT Sn(s) + Sn**(aq) = 2 Sn**(ag) If the pressure of Hy (p) is small, the fraction of
¥ T e saE HfRfeast @ 25°C the surface covered by hydrogen is proportional
g t:
w 3R sawdE fvE A MiEs & @ L - .
36 vFR forw Ted § 3. p'le 4. ple

Sn**(aqg) + 2e = Sn?*(aq), E® = +0.15V

Sn?*(aq) + 2e — Sn(s), E? = —0.14V 61. oz forra # vw wwA & v am T

W AT E, T e
I RT/F,25.7mV & & & ey s
S (nK) ) 2 -(@)
ikl (in K) e & © \ar/g ' av/y
1. 226 2 236
3. 23k 4 2.26x 10 a6 oH
10 3. (BP)T (BS);U

S/55 CSI/14-1AH—2A
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61.

62.

62.

63.

63.

18

For a process in a closed system, temperature 64.
is equal to

an DA

(3;:),T e (@)T

[ilg aH
3 (&), ),
frrafef@a & @ e wod fxy) & 64.
TS JaToT &
I, xdy 2, dx—idy

1

3. ydx — xdy 4. ;dx-—)%dy
The exact differential df of a state function 65.

Jix,y), among the following, is

l.  xdy 2, dx~§dy

3. ydx —xdy 4. idxﬁ)%dy

T W gEeE L =—ithy & T
AT Fea! wOFT & exp[iAd]| qoT goTE
¥ VT UF IS GereT IaRafa twar §
3H IAEYT H WIS T A 4 & Gl

Lo 043,45, 41,42,

2, 0,£1,4£2 43, 65,
1 3
3' O‘izlil’iz’."
135
4 0!;!;];!

The angular momentum operator L, = -ih% has

eigenfunctions of the form  exp[iA®]. The
condition that a full rotation leaves such an
eigenfuction unchanged is satisfied for all the
values of 4

L 0t3,%3, 41,43,

2. 041,243, 66.

3. Gk

X-foror faedst forad AT wIF wraacAs

e At & ¥, 9w 8
1. efeas 3
2. afas 3
3. 3nfvaw g
4, fmEeedra I

X-ray diffraction does not give any structural
information for

1. metallic solids

2. ionic solids

3. molecular solids

4. amorphous solids

IfRfRar A+ B+ C - D ow Fafafer &
3TETOT FAr ¥, 6 E

A+ B=AB
AB+C—-D

BOHT TUH U WEWWE ¥ ¥ @y H g
gl o waw sfdfewr & wedr oRadas
AH ¥ @ur gfacha sfffear & afsgor o
E, € ar gawa swf@fear & gfrgor st &

S &I, 9F ¥
1. E 2.
3, Ep+AH 4,

En e ﬂH
Ey + 2AH

A reaction A + B + C = D follows the
mechanism

A+B= AB
AB+C~-D

in which first step remains essentially in
equilibrium. If AH ‘is the enthalpy change for
the first reaction and Ej is the activation energy
for the second reaction, the activation energy of
the overall reaction will be given by

. £, 2. Ey—AH

3. Ey+AH 4. E,+28H

UF FoFCld HTOA 6T amsder Fof & air
& (Amm A M T 24<a<30F |
Fgw Hr AT FoT F AN forEe

can &, ¥ (1= ev)

1.6

§/55 CSI/14~-1AH—2B
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66.

67.

68.

68.

42 eV
62 eV

. 32eV 25
3. -52eV 4.

Wavelength (4 in nm) of the Lyman series
for an one-electron fon is in the range
24 =1 <30 . The ionization energy of the

19
ion will be closest to (1 1= ~1;0—6- eV-)

O 0 2
3. 52eY 4.

47 eV
62 eV

AYIH # @ PVC & O (M) =13, T
(My) =16 T&H 3EEI0T Samr & g §
g (M) FEE A AR H@afa 9w
(My,) ®R 3iHa Ao wefd aa &1 M,

FT TF WEHIOT BRI |

L5089 2. 53

e 4, 87

A sample experiment revealed that PVC
formed in the medium has (M,) = 13, and
(My,) = 16, where (M,)stands for the
number average molar mass and (M,,) for the
weight average molar mass. The variance of
M, will then be

1, 39 223

T =Y 4. 87

UF UeoeA-BeRe AT & Pw

— & AW IS T FF 405 ¥ AT

(5lo

CSISH & Wewar 2.5uM @ A TeaeH dr
SO T eTHAT

1. 40 Lmol™151

2. 107% Lmol~1s1

3. 107 Lmol~ts™!
4,

10* Lmol~ st

For an enzyme-substrate reaction, a plot

between % and {?“E}-— yields a slope of 40 s. If the
]

enzyme concentration is 2.5 uM, then the

catalytic efficiency of the enzyme is

I. 40Lmol™'s™?!

2. 107* Lmol~1s~1
107 Lmol~15™1

4. 10* Lmol 151

LS

19

69.

69.

70.

70.

71.

71.

wmmmm‘m

RIEROIEAT & B

. #R-3d 3vEE &R

2. HEa- JHd 3tew HY

3. aEf 8w dea aur g st
Fflas X

4. UHar-3iEa anflas O

For a polydispersed macromolecular colloid,

osmometry gives

L. weight- average molecular weight

2. number- average molecular weight

3. both weight- average and number
average molecular weights

4. viscosity-average molecular weight

0.02 MNaOH & 10 ml & 0.02 M THifes
I+ (pK, = 4.75) & 10ml H Hem =@m
faes & pH 5w Peas g, a8 &

Fa! 0 2. 84
3 86 4. 9.6

10 ml of 0.02 M NaOH is added to 10 ml of
0.02 M acetic acid (pK, = 4.75). The pH of
the solution will be closest to

5 o) 2, 84
3 36 4. 09

AT 9T / PART 'C

farfafea & o &Fe & #rnor ow Pga @
faaesr gl

A ATGH & I9aads § aREde

B. faversy & aeor & R

C. fafay goft g

D. Fgd & TU FEES

1. AB@UC 2. B,CAAD
3. ACTWD 4. A,BTUTD

Which of the following will result in deviation
from Beer’s law:

A. Change in refractive index of medium,

B. Dissociation of analyte on dilution,
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T2.

72.

73.

73.

74,

74.

C. Polychromatic light

D. Path length of cuvette

. A,BandC 2,
3, A,Cand D 4,

B,Cand D
A,BandD

u forea WA wr 9XOT IRAT CHSAT

RETERT Fehore FaETAfa (ICP-AES) #
BT §, 9% §

. 3mafe

2 HIE SEHTFEISS

3. ARTH HIFAES

4. EIEg

The gas commonly used in generating plasma
in  Inductively Coupled Plasma-Atomic

Emission Spectroscopy (ICP-AES) is
1. argon

2  carbon dioxide

3. nitrous oxide
4

hydrogen
afRE A=125,r, = 14 x 10" m & T
SEdT ey oRedE (bam #) §,
SIITHTaT
1. 1.05 2. 1.54
3. 2.05 4. 2.54

The geometric cross-section (in barn) of a
nucleus A=125,1r,=1.4x 107" m
approximately is

1. 1.05 2. 1.54

3. 2.05 4, 2.54
trans-[CoCly(gTéufdelsegsenBr & Bfas
wATggdr §

1. TH 2. &

3. = 4, TR

The number of stereoisomers of trans-
[CoCl,(triethylenetetramine)]Br is

1. One 2. Two

3. Three 4. Four

20

75.

75.

76.

1. FEFErAEA T

ot fRuTeRs saEwr # RanedidAnaiies
aur RarEdmETeiEs § sifEdee aeud &
forT s=us 9% dur pH A9 §, A
1. FRyeamd @ur pH R,
yfamRaai@s qur pH F&as
2. fARawfd® aur pH F&dT,
fawaAmh @ur pH R
3. fawemef @ pH F&O
yfRTaafs aur pH AR
4. FRAWEARF dU pH FR;
faeaArs JuT pH T
Under physiological condition, oxygen is
binding to  deoxyhemoglobin  and
deoxymyoglobin, the binding curve and its
pH dependence, respectively, are
1. Sigmoidal and pH dependent;
hypetbolic.and pH independent
2. Hyperbolic and-pH independent;
sigmoidal-and pH dependent
3. Sigmoidal and pH independent;
hyperbolic.and pH dependent
4. Hyperbolic and pH dependent;
sigmoidal and pH independent
FaH AT RY uftas WA aw Fied B A
& o e wrd-Rest B fifer
HoH A oA B
(a) C-EfeTer I=eTss

HTgey &l STol YHT

11, Freffere Serersdd (b) ARSI

T11. HISETIA Puso (c) CO,FTH,COs #
qfgda

1v. FEfFdRea A (d) Yochier &1 TEHeRIoT
(e) Ielioe €T
() e & aiage

e IR T

1. I-();11—(c); M- (d); IV-(a)
2 I-(e);II—(c); M~ (a);IV-(D)
3, I-(;H-();-(c); IV-(a)
4, I—(e);l1—(d); - (c); IV~—(a)
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76.

77

7.

Match the metalloproteins in column A with
their function in column B

Column A
I. Oxyhemocyanin

Column B
(a) hydrolysis of C-
terminal peptide bond

I1. Carbonic (b) methylation
anhydrase
ITI.Cytochrome Pys;  (c) conversion of CO;to
H,CO;
IV.Carboxy- (d) oxidation of alkene
peptidase A

(e) oxygen storage
(f) oxygen transport
The correct answer is
L. I-=(f); II—=(c); - (d); IV-(a)
2 I-(e);U—(c); Ml —(a); IV-(H)
3. I-(B):1I-(b); M~ (c), TV —(a)
4. I-(e); 11— (d); I~ (c); IV -(a)

Na[(77°-CsHs)Fe(CO),] ¥ Br, 3f&fEHar &3 A
& ¥ | LIAH, & A #r 3@fsar s B
B& Wi NMR ®e¢H # 21 tes Aag
¢ e amer faar 1 sewa 50
s AW B § FA

. (n’-CsHs)Fe(CO),Br a1
(77- CsHs)Fe(CO)H

2 (#'-CsHs)Fe(CO),Br, T
(r'- CsHs)Fe(CO),HBr

3. (7-CsHs)Fe(CO),Br T
(7*- CsHs)Fe(CO)y(H),

4. (17-CsHs)Fe(CO),Br TuT
(1~ CsHs)Fe(CO)HBr

Na[(77-CsHs)Fe(CO),] reacts with Br, to
give A. Reaction of A with LiAlH, results in
B. The proton NMR spectrum of B consists
of two singlets of relative intensity 5: 1.
Compounds A and B, respectively, are
1. (n’-CsHs)Fe(CO),Br and

(17~ CsHs)Fe(CO),H
2 (n'-CsHs)Fe(CO),Br; and

(11'- CsHs)Fe(CO),HBr
3. (17-CsHs)Fe(CO),Br and

(77 CsHs)Fe(CO)(H),
4. (17-CsHs)Fe(CO),Br and

(17- CsHs)Fe(CO),HBr

21

78.

78.

79.

79.

80.

e o W H, & sufdyfy &

Jireraeelr Fwea AT o & an i
L. [Mn(CO)l

2. [(7"-CsHMo(CQ)s]

3. [IrC{CO)PPhs)]

4. [(7-CsHs)ReH]

The compound that undergoes oxidative
addition reaction in presence of H, is

1. [M(CO)s]

2. [(7"-CsHs)Mo(CO)s] ™

3. [IrCKCO)(PPhs)s]

4. [(r-CsHshReH]

HFA deoiie 'H NMR ¥UFgH & ~ 7.2 ppm. W

Beere @ 81 [(7°-CHe)Cr(CO)s] & 'H NMR
WA (ppm) #H CH, fomws & weuRE
TarieEs gid 3R 33 SRoT (S 8 8

4.5 ; TeIT HIC FT T BT

9.0 ; RTTF werra

7.2

2.5; YROTE GHTG TUT THT T HT

& FATSTT

P

el

'H NMR spectrum of free benzene shows a

peak at ~ 7.2 ppm. The expected chemical

shift (in ppm) of C¢H, ligand in 'H NMR

spectrum of [(77™-CeHe)Cr(CO):] and the

reason for it, if any, is/ are

1. 4.5 ; disruption of ring current

2 9.0 :inductive effect

3. 92

4. 2.5; combination of inductive effect
and disruption of ring current

Mn(H,0)]”" el T TN STy fdoraet A
FonT ANl § | 3HE Hefad FHOT
A TAeras wasar *A & ufufa
B. s ot @gH § sedisfa d@waor
C. TAFTAR EEAT T, &1 IUFRUfR

D. 33 FUHATENOT WHHTT

TE 3cR &
. ATUD 2, ATUIC
3, BEWC 4, CAYUD
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60.

81,

81.

82.

22

An aqueous solution of [Mn(H,0)6)*

complex is pale pink in color. The probable

reasons for it are

A. presence of °A;, ground state

B. disallowed transition by spin selection
rule

C. presence of szg ground state

D. charge transfer transition

The correct answer is

1. Aand B 2.

3. BandC 4,

Aand C
CandD

TTERTH TEFNNISE @ thfaeeniagd 8
1:3 Ao et & fREREr sea A, &
¥ e 2w mdeEEE ¥ atRT &=
9T ‘B IeUe g‘mr ¥ | "BuLi® B HfRfGRAT
FH ITME ‘C’ AT ¥l 3E A, BAUC §,
HA:

1. [PPhCL, [PhyP=CH,]I, PhyP("Bu)

PPhs [PhsPI]Me, PhoP("Bu);

2
3. PPhs, [PhyPMe]l, Ph;P=CH,
4.  [PPhy]CI, [Ph;P=CH,]I, [PhsP("Bu)]Li

The reaction of phosphorus-trichloride with
phenyllithium in 1:3 molar ratio yields
product ‘A’, which on further treatment with
methyl iodide produces ‘B’, The reaction of B

with "BuLi gives product ‘C’. The products A,  83.

B and C, respectively, are

1. [PPh4]Cl, [PhyP=CH,]I, Ph,P("Bu)

2. PPhs [PhyPI]Me, Ph,P("Bu);

3. PPh;, [PhaPMe]l, Ph;P=CH,

4, [PPhy]CL, [PhyP=CH,]L, [PhsP("Bu)]Li

TEtfeeEETaGes & 59 ¥ 12 Ao 83,

e R soue A & B OST
100°C ¥ 3% @ W T FHE W T
azﬁwmqgaﬂmnaar?mm
BE¥ @

1 Ph
b < and \ / s{/—rh
/ / \ " Sonu
2 0 L
\ / \ / = or s
. sl and (PhySI0), (n =3, 4 0r® )

82.

84.

3 _on d
L and (Ph,8i0), (n=3,4,0re )
o oM e '
4 PN\Si<H . Ph\Si/" “\q!/ph
Fh/ on Ph/ \\0/ ~ I'h

The reaction between diphenyldichlorosilane
and water in 1:2 molar ratio gives product A
which on heating above 100 °C yields a cyclic
or polymeric product B. The products A and B
respectively, are

OH Ph
) Ph\Si/ \ / s{i—rh
Pk/ Son / \ /" om
2: My B
Si St and  (PhySI0), (n=23,4,0re )
Fh/ \0/ \rn
3, Ph O
s Si_ _and (Ph;Si0), (n=3,4,0r w0 )
4, Ph H Ph H H Ph
>Si< and )si/ o
i OH Ph \0/ h

FOTG C,BoH,; 4% & T & 3TN 3rveer &
. closo - ETGaT

2 nido - ELTEAT

3. arachno - ST

4. hypho - ETTAT

According to Wade’s rule, anion C;ByH;;” adopts
1. closo - structure
nido - structure

2
3. -arachno~structure
4

‘hypho-- structure

[Cp*,ThH] T&T CO®r FHIT AR eI &
R F1 3feaw 3oE &

4
\Cllz-—"'ﬂlcp*:

Cp*;’l‘h——o

Cp*; Th——0 O ——ThCp*;
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84.

85.

85.

86.

3.
Cp*;Th——0

Nen,

0
Cp*;ThiJ

The final product in the reaction of [Cp*;ThH]
with CO in an equimolar ratio is

SN
CH——ThCp*;

1.
Cp*;Th—0
\ CH,——ThCp*,

2

CF*:Th—-—-G/_\O——ThCP*z
3.

Cp*:Th—=0

\\ g3
CHy——CH———ThCp*;

4,

: 0O
P d
Cp* 2Th

3T f - SrSdheiel S dpmH (dpmH =
e & IuE AEYeEss F
W-ﬁﬁmm%mﬁﬁﬁdpmﬂﬂ
aﬂ#mﬁ@ﬁm'maﬂm%

Ste Ty FECE H

I FrEAEG HI

s fegeca @G

g sy weeEd a1

Bow o

Hindered 8 — diketonates like dpmH (dpmH =
dipivaloylmethane) are used for the separation
of lanthanides because complexes formed with
dpmH can be separated by

1. Gel permeation chromatography

2 Gas chromatography

3. Gel filtration chromatography

4. Ton exchange chromatography

[CoCI(NHy)s|*" &I & Sre3aes Fo giacd
2 & 3WfET &, @R [Co(CN) ™ &
g W #r | et F AU @ Faee T

23

86.

87.

87.

& Freear 9T UH A G wE § o ae

& HROT BT T ©

A, [CoCINH,)P* & 3mgfaa & §she
arar WieTe @ 3RUR aur [Co(CN)sl™
# 3EEredfd |

B. Sy'cs RPOTET &1 &ad [CoCI(NH;)s™
& forw gl

C. Sy'en RFORIM & A [Co(CN))™ &
faT g=ml

D. Sy'cy BRETRARY & QXA Wl H BT
FE TISEERT Bl

. AQTuWB R

3, %ad B 4.

ATaiC
ATUD

Base hydrolysis of [CoCI(NH;)s]*" is an

overall second order reaction, whereas that of

[CO(CN)(,]S“ is of first order. The rates

depend in both cases solely on the

concentrations of the cobalt complex. This

may be due to

A. presence of ionizable proton in
[CoCI(NH;)s]*" but not in [Co(CN)sT™

B. Sx'cs mechanism in the case of
[CoCI(NH;)s]*" only

C. Sy'cs mechanism in the case of
[CD(CN){,-]'?_ only

D. Sx'cg mechanism in both the complexes
Correct explanation(s) is/are

1. AandB 2
3. Bonly 4.

Aand C
Aand D

e (X) ¥ e @R T TH
dRrEreges &1 waur (V) & R Y & 'B
NMRmﬁwmmmmal

T X B
. ByHe 2. BsHp
3. BiHg 4. BeHo

A borane (X) is reacted with ammonia to
give a salt of borohydride (Y). The "B NMR
spectrum of Y consists of a triplet and a
quintet. The borane X is

1. BsHe %
3. BgHg 4,

B;H,
Bqu

' www.examrace.com



B88.

88.

89.

89.

90,

920.

24

XeF T NaNO, Hr §H Ao #AT3it fy 91.

T SRR & AT see #
I, XeOF,, NaF a1 NO,F

2 XeO,F,, NaF, NOF eI F,

3. XeQF4 NaNO, dUT T,

4. XeFy, NaNO, @I F,0

The main products of the reaction of  91.

equimolar quantities of XeF; with NaNO, are
. XeOF,, NaF and NO,F

2 XeO,F,, NaF, NOF and F,

3. X60F4, NEINO; and l“;

4 X3F4, NaNO; and Fgo

[MnF¢] 3mger & Fels g & v S 92.

feTer gomrdhy 3t qur et SeaR
IR & AT ug wdiw § waern

. 4.9BMaur’D

2 49BMIUrr

3. 39BMTUT’D

4. 49BMTUT’F

The spin-only magnetic moment and the
spectroscopic ground sstate term symbol of
manganese centre in [MnFg]* ion respectively,
are

1. 49BMand ‘D

2 4.9BM and “F

3. 39BMand’D

4. 49BMand°F

93.

ARTF [Co(Co(NH;)(OH),),]Br, A Framarsy
TG # _

L. ¥RE Co-O TUT &RE Co-N 3Mawty &

2 THCo-O TUT §H Co-N &=y §

3. TiEE Co-O TUT &8 Co-N3Tawy &

4. URE Co-O TUT &H Co-N &y &

The three dimensional structure of compound 93.
[CO(CO(N H;)4(OH),)3]Brs has
twelve Co—O and twelve Co-N bonds
2 ten Co—O and ten Co-N bonds
3. fourtten Co—O and ten Co-N bonds
4. twelve Co~O and ten Co-N bonds

92.

[CrCle)™ & dhaer e (ug) Tur fogsr +
IHERT (us,) Trarehra Imgoit & e
3.87 BM 9T 5.20 BM

2.84 BM dT 5.20 BM

3.87 BM dT 6.34 BM

2.84 BM &UT 6.34 BM

B

The spin-only (us) and spin plus orbital
(Ms+) magnetic moments of [CrClg]* are
3.87 BM and 5.20 BM

2.84 BM and 5.20 BM

3.87 BM and 6.34 BM

2.84 BM and 6.34 BM

FFAl HM(CO)s T [(17*~CsHgM'(CO),
@RI 18-ZeiagreT o a® &7 9Teer grar ¥
MU M’ HF AR ST 'HNMR & TMS

¥ wrieT AT Rt @ gge
1. M=Mn,-7.5; =Cr, 4.10
2 M=Cr4.10; M’ =Mn, -7.5
3. M=V,-15; M’ =Cr, 4.10
4. M=Mn, 10.22; =Feg, 2.80

‘Complexes HM(CO); and [(7’~CsHs)M'(CO);],

obey: the 18s¢lectron rule. Identify M and M’ and
their 'H NMR chemical shifts relative to TMS.

1. M=Mn,-7.5; M'=Cr, 4.10
2 M=Cr,4.10; M'=Mn, -7.5
3. M=V,-75; M'=Cr, 4.10
4. M= Mn, 10.22: = Fe, 2.80

12-51341-4 fafai@a &7 & o LRI
IHTAT H ST T B
Li*>>Na"> K*> Cs" a7 FRoT

1. Eae & -F/E IR L

2. Uegll URade W A g
3. B3 SUT W HEIT i ¥
4. I3 FUT A TGO ¥

12-Crown-4 binds with thealkali metal ions
in the following order:

Li">>Na'> K> Cs". It is due to the

right size of cation

change in entropybeing positive
conformational flexibility of crown ether
. hydrophobicity of crown ether

www.examrace.com
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la;

The correct schematic molecular energy
diagram for SF¢ molecule is
L

S SFg Fe

2a;
e
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" fiere: R
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i
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= UEER
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\ .
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9s.

95.

2
5 SF, F,
2,
‘m}.
P
? e
5y ==/
: A e
S5 --—{ i FR 'y
\l}i&ug
e
4,
S 8Fg Fy
2&|
r 0y
foa
'l_-'\ IN.
5 ! p
* A 2e N
T N
£ bl
'1:,‘.‘ “wtlae
Sy B4 P —
£ o by - I.J,._:—
“. H” le / 2

e

S T FeRifr W 3w et
AW A W e we & T R oo
LT I

A TURTSET B 4T FET Uit
C.au-3Fd D.%H MVas % & Joerssr
W e &

l. ATUB 2. Bawc

3. CawD 4. AGUD

Gel permeation chromatography can be used to

separate which of the following

A. Lanthanides B. Alkaline earths
C.Fattyacids  D. Low molecular weight
peptides

26

The correct answer is

1. AandB 2. BandC
3. CandD 4, AandD
96. fafafad FMBFAr # e BT 379
HOOC ~ScooH 1 MezC(OMe),, TSOH (cat)
6H 2< BHa. THF
3. Hy0*
O © 00
L v v
OH OH
o
)
e i P,
3. U 4. oo
HO
96.  The major product formed in the following
reaction is
HOOC\E/\CDOH 1. Ma;C(OMe),, TsOH (cat) :___
OH 2. BH;, THF
3. H0"
0 0.0
Lol &
OH OH
O
O
0.0
e O &)
HO' o
97. PmafeilT sueator # 3eue HET 37U &
&y
\)J\NJ( 1. Bu,BOTf, -Pr,NEt
)\<° 2. PhCHO B
Me
Ph
OH O 4 OH 0 g
Ph/\i)J\NJ<O Ph/-\l)J\N’Q
ﬁle Me o
1 Me' 2 Me'
Ph
OH O n OH 0 4
Ph NJ< Ph/'\l/[ku/zo

www.examrace.com



97. The major product formed in the following

transformation is

\’f’\NJ?

1, Bu,BOTi, FPrNEt

M~
Me
Ph
F’h/\) \ J(
i N;.i:e (
OH 0 o
Ph)\fmn”[ (
Me )
3 Me
Ph

2. PhCHO

[

98. Tr=fafe 3R &7 & 3T B

excess Me,NH B

Brs {1 equiv)
|/
hexane, rt.

NIF‘IN 9

@— NMe,
L.

f “iNMe,

& NMe,

MEEN
D——NM@;
D"'rNMez

’NMEQ

98. The product B in the following reaction

sequence is

excess MesNH 2

29.

@ Br (1 equiv)

hexane, .

MeaN,,

Meol
.r/\ 2
¥ oo g \[/\%NMez
[ e O
ez [ ikMe;
3. , i /
NMe; : XN
99, frwfafte sy & 7T 3608 b

LI
—

MeO

0

MeO” O

4. MeO

0

,CD

The major product of the foliowing reaction is

OCOCF,

I CF4CO,H
e
0 o)
I Moo Il o50CE;
i - e
"'- 4 MeO f
\
100. rafata FMERET & FEI 379G ¢
cl
MeN
\.AME
L H 1. HgO", hv 7
(\ 2. NaOH
H
Me Me
} Me
HN-\(
/ﬁf [ /\Mﬁ\ﬂ
\“\/\“‘/ 2, L\\/]_\/X
H
Me: Me Me
AY \,i e H-’«./L'fr'H
ﬁ' ol
\_// it 4 ST Y
3 H =
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a P00 o 1 NaOE1
War A cuciDMFRRD © T o

o] B: 0
&\/
(o]
HO B 0

OO
e th
Se

L.

“ -
o} \“\ |3, Phl{Onc) 1 i
Mao’\o N opgph —W.. 102. The products A and B in the following reaction
MeO" sequence are
oPh
oﬂ_,p—-—-OPh
\ | LDA Pg:_{z 0 1. NaOE! :
é & *cuciowrmo B TR 9
"o l¥so
MeO 2. MeO"
’\[’) Lo A o] B: o]
- Me0' é/\//’
\/\‘ = ’:'OFh °
PhO 2 HO B 0

A = !
101. The major product for the following reaction is ijv m
o
o] Ny Iz, PhI{OAG),
MeO P PHIOAG), 3 A 0
N _
M;;[j P‘R CH,Cly, .. \\,-\6:‘/\/ B

o]
IOFgPh ¢ 4 A OH B: o
D..p\N # CHO
N—= HN—
202 £.0.
MeO MeO
1. MeQ" 2. MeQ'

103. fafaf@a wf@fFar w7 & 3002 Agars

gl
Meo’toj--"‘\m M;C:(—)
meo" g, \." Me33|\“\\/\u'9°° Co,(CO)g, OHilly A _Smiy
: PhO =6 Mel—O" THF, EtOH
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- ’B ¥
R . N ot B
0

Me;Si

i A - 'Iq,Boc B:
= 0
3. A : _’F,H B:
; (o}

Me,Si

2

A A H B:
= o

BocHN

103. The products A and B in the following

reaction sequence are

MEQSI- VN’BOC 002{00}3. CHZCJZ__ A

Smil;

\_‘-\ A
0 MesN—-0

1. A 5 ""I:'I'Bﬂc B
(o]

Me,Si

2. A 5 I'I~I’B°c B:
a
o :
3 ’ IINI’H B
Q

Me,Si

4 A H B:
0:<\|/\hl
=0

THF, EtOH

BOCHN\

HzN\'
OH
i
I
(o]

SiMes
HzN_
Y

A oH
e

104. MABRAET (Reactions) 3 Fi¥eaas

(Reagents) & @gr ¥4 &

29

O e P peny and EHO,CN =NCO;E(

€. _~_COOH + HBuOH —= . coosbu| R Hs0,

1. AP, BQ.CR 2. A-Q,B-R,C-P
3. AP BR CO 4. A-Q B-P,C-R

104. The correct combinations of the reactions and
the reagents are

Reactions Reagents
A eSO T nTNe P, PPhy mnd E1O,CN=NCG,El
H
o o
@N—m + BuOH —= @—m ot
o [+
€. _~_-COOH + tBuOH ——= .~ _coot8u| R H80,
l. A-P,B-Q,C-R 2. A-Q,B-R,C-P
3. A-P,B-R,C-Q 4. A-Q,B-P,C-R

105. Teafof@a 3T 87 & oo AW BE

WH.
i 1. Me3SiCi, MeOH OEDCI
HoN N CO0H . Me,SiCl, MeO| o
A
OH 2 EtN, heat Pyridine

% ; Hog
[FRY O\]{N b~ NH
_ 8
OH oH
2 A o 8 0
HaNy, C“NIH Hals,, )’“NH
) |
A N 8
Yo =
o \r,-\
t\..a'
TS B HN
| ¥
QA /\g/\j-.v __9_/_ :
N T M . )

Q o

A Hg "\i/\I B o A
ot CHNTY
ST o Sk ©

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

NH; -

fea MesSiCl MeOH | i
HaN ™™ ™" C00H el P B
OH 2, EtgN, heat Pyriding
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. Clo8 % 107, werfaras sffen & e s §
y A
i ¢ Nl i NC ' CN
2 A o & a Y i
s, r“‘-nn Hafs,, 2~ NC CN
\,) o :
v 4 heat

3. A HN T BT .
4] L g A &
— )
4 A RN L} e )
0 o (_‘{,, -HN \lt/“ \.
o ko E) NHy
106. Fifafle sdfear @1 7T seae
X
O 1 [ 'mH
Me -~/ -
2 Br—_  COOE{
fl\l —
R NC H
3. H,0, OH
4, H*
o]
B i 107,
i\ Me
Etooc |\ ,Me Ncﬁ
EtO0C -
I. NC b n-R
nN-R
N it
Me |{
‘NG NC@\
N\ )
3 EOOC N-R 4 Eo0c—/ Me N-R

106. The major product of the following reaction is

o 1, E\NH
Meﬁ A N
' 2. Br COOEt
o *>:<
: H

2 Me M \J>—::—-—%—<\H_;>v-NMe2
CN
J:‘::\. '_T_"\
: MegN~<\_/—<}_”CSN
ne
4, Ma,H

The major product of the following reaction

=

f NC CN
= heat
NMe,

. Mezw~@—§-cw

s MezN~<__/ — \“_'/ NMez

’Sw e

CN
R NC Me;N—(\_/>—\/—<CN
3.H : 3. CN
{O, OH NC>_
4. H
NC CNCN
{ﬁ CN
(6]
il Mo
Et00C Me chmrr 4. MeN
EtO0C
1. NC = 2. N-R
L 108. fawafafla 3f@fFa v & 3o ATu BE
it it
Me il 1, TBAF, MeCN, 50°C Heat
N sive o o
3, Etooc N-R 4  Etooc—/ Me N-R 2-ElOJJ\0Jk/WE=
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whe oS
SN \"\ /—N
: B
v
Qr@
N
1k COsMe COMe
: ? Bt
PhS— S }'_ /0__N
‘:' -( S—8Ph
= S0 =
! . 5
2. A COMe B COyMe
PhS
—SPh k
=N
= ~ e
Oy . O
':"%Et i
3 A Mepoc O 8 COzMe
SPh
’FF nns)
N
e S
Me0OC . 0.
4w E10,C a CO.Ma

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

COMe

109. ﬁmﬁ»’:ﬁaa—yfi@m—wﬁrr-g@

3E ¥ ;
1. EICOCI, EtaN
oH 2. LDA, THF, -78 °C, TMSCI
['S_./' Chio 0 %
f v 4. H;0"
5. CH,N,
OMOM e
: I \ N OH
s~ 0 o}
oMOom ) it
3. HOOC. o A, MEGOC\_E/I\/;—/_
Me

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

OH

1. EtCOCI, EtsN
2. LDA, THF, -78 °C, TMSC!
3.A

Eg_/—omom
|
o]

OMOM

4. H0*
5. CH,N,

QCOEt

o e
o

_/onom \/fw' OMOM
3. HooG o) A oty

Me

Ke

110. fAwfofRa 3T &7 & AgurB &

e § wAan
cl =N
|
OH
lz. PPhy l/kﬂr

] imidazole A CN B
I'IN' ?n Fd(dppr}Clz {zat)
Boc

Boc— Boc— D—Oca
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110.

111,

HN:>— OH
HN/_>—OH
Bt

32
C}QNDOH
CN
Br‘Q—ND‘OH

NC

In the following reaction sequence, the structures
of A and B are, respectively,

OH

o]
; Br

CN - B

Iz, PPhy
Imidazole

N

Boc

Boc—ND—-I
1

Boc-—N:>—l
2,

HN OH
. -

HN OH
4, :>_

Zn, Pd(dppfCly (cat)
Cui (cat)

NC

CN 112,

- o

o
NC

femtof@a yf@afra w7 & oo &

TG §

0

e gois 1. DIBAL-H (1.1 equiv), hexane -78 °C

we” L/ M 2 CICH,COOH, diethyl azadicarboxylate 112.
: PPh
B Me 3. LIAH,

H OH
Me iz
Me
Me £
H Me

H e

feee
e

111. In the following reaction seqﬁence, the structure

of the product is

i t P 1, DIBAL-H (1.1 equiv), hexane -78 °C
Ma><:l::>’ Me 5 cicH,COOH, dlelhylazudicarboxybst:
i:'l PPhsy
Me 3, LiAIH,
H OH
Me 5
Me
Me %
1, H Me
b oH
Me
Me ] ,
3. H Me

aiai@a 3IfARRaT3T (reactions) 3N 357& p
A (values) T Fer FAWT ¢

Entry Reaction Entry p
value
A ArNH; + PhCOCl in P +2.01
benzene
B ArQO ~ + Etl in EtOH Q -0.99
c ArCO;Et + aq NaOH R -2.69
in EtOH
S +0.78
. A-P;B-R;C-P
2 A-R;B-Q;C-P
3. A-R;B-P;C-Q
4, A-QB-R;C-8

The correct combination of the following
reactions and their p values is

Entry Reaction Entry p
' value
A ArNH; + PhCOCI P +2.01
- in benzene
B ArO ™ +Etl in Q -0.99
EtOH
C ArCO,Et + ag R ~2.69
NaOH in EtOH
S +0.78
1. A-P;B-R;C-P
2 A-R;B-Q;C-P
3. A-R;B-P;C-Q
4, A-Q;B-R;C-S
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113. =R 3w o oo AREs)

&t & o, AFfof@a NMR 3RS g &
'H NMR: § 2.67 (2H, s), 5.60 (2H, s) ppm: “C
NMR: § 170.3, 129.0, 105.0, 25.4 ppm.

Seqie, (XA i W §

e

EtOOCfIBr aq. NaOH
Me” 0~ SO “
N |
.\ /A\
1. HOOC” TCOOH 2. HOOC COOH

Il Me

A A

113. The following reaction gives a product
(racemic) which exhibits the following NMR
data:

'H NMR: § 2.67 (2H, s), 5.60 (2H, s) ppm;
C NMR: § 170.3, 129.0, 105.0, 25.4 ppm.
The structure of the product (racemic) is

3. HoOOC “YCOOH 4. HOOC COOH

Ne

ElDOCjZ:\:[Br aq. NAOH
Me' [e]
Me |

1. HoOC COOH 2. Hooc COOH
A Me
3. HOOC” “COOH 4 HOOC™  COOH
114, Tamsfoida #@fr & soo e
ALOadl /9T 3 ¥
n-BuaSn
N' \/0, T(/\“] ( 3 )2
o BF3OEt,, hv

1. HF A T 4-TaEAREdET-
2-37eT
2 HFT HES aUT 5-3ASITFHHA-2-3H A

5/55 CSI114-1AH—3

33

3. HIET @A 3 EEEEEEE (5.1.0]
HreeA-2-3T
4, wdlel TUN(E)-5-3TT80e2-3-54-1-39 Wfite

114.  The reactive intermediate and the product formed in
the following reaction are
R e o

Mo\ﬂ/\l
o) BF3 OEt,, hv

1. Freeradical and 4-iodomethyloxepan-2-one
2 Freeradical and 5-iodooxacan-2-one

3. Carbene and 3-oxabicyclo[5.1.0]ectane-2-one
4. Carbene and (E)-5-iodopent-3-en-1-yl acetate

(n-BuaSn),

115. F=faf@a s@fear w0 & q%0 50 &
OH

,\/l\/\ 1. 4-Methoxybenzaldehyde, H"
HO il =
Me ° 2 DIBALH,-78 to-40°C
OPMB OH
* kg o
Me Me
OMe OMe
S
il\f
0D :0 o 0
o L\/!\/'\/ 4 L\/!"\-./“-\“Q/
Me Me

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

/\/‘\/\ 1. 4-Methoxybenzaldehyde, H

2, DIBAL-H, - 78 to - 40 °C

OPMB
iy HOW\;» 2 PMBOA“’L‘gﬁ S
Me Me =
OMe OMe
N A
® C
0" o o "o
3 '\/T\_/\v// 4 l\/‘\/‘*‘@/
Me e
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116. 39 I C,H,,0, & wFefas i

feafaf@e S st aefar &

IR: 3400 (br), 1600 cm'.

'H NMR: 5 1.85 (3H, d, J = 6 Hz), 3.8 (3H, s),
5.0 (1H, s, D,0 fd&#W), 6.0 (1H, dg, J= 18, 6
Hz), 6.28 (1H, d, J = 18 Hz), 6.75 (1H, d, /= §
Hz), 6.8 (1H, s), 6.90 (1H, d, J/ = 8 Hz) ppm;

PC NMR: & 146.5, 144.0, 131.0, 130.5, 123.0,
119.0, 114.0, 108.0, 55.0, 18.0 ppm.

gt & grger ¥
S Me
] = =
HO HO = Me
1 OMe 2, OMe
e N
3. OMe 4 O P me

116. An organic compound having molecular
formula CyyH;,0, exhibits the following
spectral data:

IR: 3400 (br), 1600 cm™.

'HNMR: § 1.85 (3H, d, ] = 6 Hz), 3.8 3H,
§), 5.0 (1H, s, D,O exchangeable), 6.0 (1H,
dq, /=18, 6 Hz), 6.28 (1H, d, /= 18 Hz),
6.75 (1H, d, J= 8 Hz), 6.8 (1H, s), 6.90 (1H,
d, J= 8 Hz) ppm;

BCNMR: § 146, 5, 144.0, 131.0, 130.5,
123.0, 1190, 114.0, 108.0, 55.0, 18.0 ppm.
The structure of the compound is

@h

_Me
0 Me
117. omaf@e 3@t w17 & 3fsds X
AUTY §, AU

34

OH 80:Ph 50,Ph
X ¥ )
| g Ao || 0 — | o “—COOE
e = ‘\( =
o o] 0

1. X =PhSO.H, BFyOEt; and Y = CH,=CHCOOE!, BF 4 OEt,
2. X=1.PhSH, PTSA; 2. m-CPBA and Y = CH,=CHCOOE, BF;0Et,
3. X =PhSO4H, BF3'OEt; and Y = LDA, CH,=CHCOOEL

4, X=1.PhSH, PTSA; 2. m-CPBA and Y = LDA, CH,=CHCOOE

In the following reaction sequence, the reagents X
and Y are, respectively,

OH §0:Ph S0,Ph

@;i . @Q%\M.

(] L8] 8]
1. X=PhSO,H, BFyOEt, and Y = CH,=CHCOOE!, BFy OEt
2. X=1.PhSH, PTSA; 2-m-CPBA and = CH,=CHCOOE!, BF;OEt,
3. X=PhSOsH, BFy'OEt, and Y = LDA, CH,=CHCOOEL

4. X=1'PhSH, PTSA; 2. m-CPBA and Y = LDA, CH,=CHCOOEt

118. PR affsar &1 a7 e &

Br .
TN B 1.Zn, AcOH
Me'g)%ca 2. PhSeNa
: 3. m-CPBA, heat
N

(e)

f; o 5 08

118. The major product of the following reaction is

Br 2 B .
TN, B 1.Zn, ACOH

ME‘*LZ/\%-‘D 2. PhSeNa "

3. m-CPBA, heat
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N,

(9]

] ! Me
HIA ! Br\/\J\/‘UJ\
Me o o2 4. ONa

119. ﬁmﬁﬁamﬁ!ﬁqu@m%

C[CHO 1. CHzNHCH,COOH, EtsN, DMF

N/\\/ 2. heat
Ts

Me._
N Me\N
Hfa. (6]
& 5
'Iq o N/\\/
Ts ' Ts
Me, Me
N =
Hfh H N
=
| H | ‘\. H
=
1y " 7N
e s

119. The major product of the following reaction is

©:CHO 1. CHyNHCH,COOH, EtaN, DMF

NN 2. heat
Ts

126. TfeRE sfdfear &0 # seoe T
379 ATUTBE |

35

o g &5
@ 1.LDA, THF 1. MeMgBr, E,0
f —_— A —

OEt 2 ICHCH,CH,CI 2.Ha0'
3 /\/\@ V\iﬁ\

(ol

4. A T OEt B:

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

d\ 1. LDA, THF 1..MeMgBr, Et,0 -
A —_—
Ot 2 ICHCH,CH,CI 2. Hs0*

l Qo )
1. A Et B: OEt
0 (o]
2. A oEt B: OE¢t
o Me
e
3 A OEt B: 0
@ Sy (o
1. b6
4 A OBt B UFM"‘

OEt

121. ¥ @RI, 2N0(g) + Cl,(g) - FifEw
HHATT JAEAT - 2NOCl, F v @ mes &
qEEaTArhT T T GAE &, 9 ¥
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121.

122.

122.

36

T~1/2
T-'?/Z

1. T2 2.
3. TR 4,

For a gaseous reaction, ZNO(g) + Cl,(g) —
Non-linear T. S. = 2NOCI, the pre-exponential
factor in the rate constant is proportional to

l, e 2. P

4. TV

whelsr 4 oF veifvas Ao BT &7
F el ¥

ki
A+A A¥*+ A
k.
k
A* 2 p

3T g W 39 IR & fov guw ST
W e k., & WURA ST @ X
s 2 8 o ¥ oW AF aw (4l
BT ¥

g ke

=

8

2

>

$ ko2

Q

£

ky T AT B9

L kw/lAlif 2. ke [Aly)2
3 km - [A]UZ 4, [A]l/z/kw

Species A undergoes a unimolecular reaction
as follows:

ky
A+A A¥+ A
kg
k
A* 2 P

For this reaction, the first order rate constant at
high pressure is'k,,. The first.orderrate constant

becomes k—;'i when pressure of 4 is [4], ;.

123.

123,

124,

124.

125.

E

8

g

£

®

o

B

= (Al Pa
The value of k; will be

I ke/lAly2 2. ke [Aly)2
3. ko= [Ali2 4. [Alij2/ke

9T WIATOT Berel & forw e aur 3=
arg @A § (6 = hv/k )

0/ e Le-orr

2. e~/ Foyr ge—s/zr

3. e=8/2T gy g_e-a/'r

4, e-0/2T Far %e—a;z‘r

The low and high temperature limits of
vibrational partition function are (6 = hv/k )
1. e™®/Tand Ze 0/T

2. e~6/2T and %e—a/zr

3. e 9/2T and %e"aﬂ'
&

-8 8 =
e é/2t and Fe 8/2r

WA HGAT ards T Foll T n=1#H
from & wiRwar ¥ (T fawg S &

0T HTHAY TUT hv = kpT AT AS0)
1. e 2. &
3. 1-e7? 4, e *(e—1)

The probability of finding the harmonic
oscillator in the energy level n = 1 is (neglect
zero point energy and assume hv = kgT)

l. e 2. &

3, 1-—e2 4. e %e—-1)

T H07 L oS & 1-3AAT IFF & ALY H
UF e Gl fasd S(x—1L/2), ¥ anfea
gar ¥ | Toesaw sEen & AT gus @i

& T wy gl
L0 2. 1
3. L/2 4. 2/L

[ [ f(x)8(x — a)dx = f(a)]
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125. A particie in a 1-dimentional box of length L is
perturbed by a delta function potential,
8(x — L/2), in the middle of the box. The first
order energy correction to the ground state will
be
b el 2ol
3. - LR 4, 2/L
[Hint: [T f(x)8(x — a)dx = f(a)]
126. 3O S, @ AEAT F E
Sy =S, £ 1S, ¥ 128.
5w s, aur s, fF9a Fofiy g@3e 3
& °eH gl I [S,,5,] &
I. hs+ 2- hS_
=y 4. —hS.
126. The operators 5., are defined by
5S4 =8, 1Sy,
where S, and S, are components of the spin
angular momentum operator. The
commutator [S,,5,] is
10 ihS, I -
i Sy 4; ~hS.
128.
127. ToRgd RS i £, < V& TH
Faes w01 AfEafarey o 0w ¥
JUF-JUF THTA fear 717 §| I w5
it e gaifts §, 98 &
1 2
1
0~ IV o IV
o §
2A
3. Rt
- [ e OED Izv 129.
el ‘ !
A 24
127. A quantum particle with fixed initial energy

Ey <V 1s allowed to strike the following
four barriers separately. The transmission
probability is maximum in

S/85 CSIN4-1AH—4A

1 2
0~ IV iy IV
S e e
24
3 4.
!
A 24

fAriened o §raey A T

xduy + xdu; =0 (A)
aur
x; df’l + xzdb_lz = 0! (B}

R ar aur gw W vw gfasih ag fsor

& fau @@ Fu £l

1. oW FFEEeY e g _

2. HEYU A GE R, ofea BEE 7@ ¥

3. HEY BHE ¥, ofewT ATE a@ g

4. Qe HEY W A &, I 7]
faergat & sfafea |

Given the following two relations,

xydp, + xpdu; =0 (A)
and
x,dV; + x,d7, =0, (B)

for a binary liquid mixture at constant
temperature and pressure, the true statement is
that,

both the relations are correct.

relation A is correct, but B is not.

relation B is correct, but A is not.

both the relations are incorrect, except

for very dilute solutions.

ol

Y TS 3TY HUS HIET A 3w §
@ P Y HiTmiAE AT I F

A Heer

|, RF T A Ta |
NPF FTT T 9T E |

1
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129.

130.

130.

131.

131.

3. Yow ww ¥ agar ¥
4. Yo v oTar ¥ |

If the bond length of a heteronuclear
diatomic molecule is greater in the upper
vibrational state, the gap between the
successive absorption lines of P-branch

l. increases non-linearly

2. decreases non-lincarly

3. increases linearly

4. decreases linearly

UF FET FAH, @A FgFadr d s gEey
fweT ey gl B, &1 EPR TIFH Wod
W THa &, afg r=fafaa avor st &

9T &

. Amg=0, Amy =0

2. Amg=+1, Am=0

3. Amg=+41, Am=+1 ’
4, Am; = £1

Amg =0,

EPR spectrum of a free radical containing
nuclei with nonzero nuclear spin is obtained
if the following selection rules are observed:

l. ﬂms = 0, .-Ami =0
2, Mmg=+41, Am=0
3. Amg=%1, Am=+41
4, Amg =0, Amp=+1

UHF arediae A F BT 3TW Zm W
FATRE AUTE F AR TH {0 g §
Faifts

gfaadt ug oy 3ress 92 s g £

ST Ig IT giaedt ug s g g

wiaes! g 3 3F ug aeT B £
fwr gt sreds g wiaedt gt @

TaET BT #

2 b M=

At high pressure, the fugacity coefficient of a

real gas is greater than one, because

1. :attractiveterm.overweighsithe repulsive
term

2. repulsive term overweighs the attractive
term

38

132.

132.

133.

133.

3. repulsive term is equal to the attractive
term

4. the system is independent of both the
attractive and repulsive terms

afe Dy(A) TUT 1 (4), AF waen fagsm
Foll U7 T WG B Hhe O
(GBI A, H, Hy, H, Teha & & v &)l
ffaf@a & & W gay §

1. Do(Hp) = Do(H) + I(H) — I(Hy)

2. Do(Hy) = Do(HZ) — I(H) + I(H)

3. Do(HF) = Do(Hp) +1(H) + I(Hy)

4. Do(H) = Do(Hp) ~ I(H) ~I(H)

If Dy (A) and 7 (A4) refer respectively to the

dissociation energy:and ionization potential

of A (where 4 is either H, H,, or H," species),

the correct relation among the following is
1. Do(Hz) = Do(Hz) + I(H) — I(Hp)

2. Do(Hy) = Dg(HF) —I(H) + I(H,)
3. Do(HF) = Do(Hy) + I(H) + I(H;)

4. Do(HF) = Do(H;)— I(H)—I(H;)
Cyy Tovg o & 3rwaror Wl AR &

B! cis-eqETE 3] & HuA Az ARE
mmﬁawaz_#m%, IR 3R T B

& AR ElRT Az ¥
Cow |E|GC | g, | gy
Ay |1 1 1 I | z&% 9%z
A, [ 1] 1 1] -1 Ryxy
B 1| -1 I -1 | xR, xz
B, |1]-1]-=1 ] ¥, R, yz

l. 7A,+5B, +8B,

2 9A, +4B, + 7B,

3. 7A,+3B,+7B,

4. S4,+ 3B, + 8B,

The character table of C,,, point group is given
below. In cis-butadiene molecule the

. vibrational modes belonging ‘to 4, irreducible
representation -are /R inactive. The remaining

IR active:modes are :

S/55 CS1114-1AH—4B
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134,

134.

135.

135.

136.

Cop E|GC o, {a

Ay = R | 1 1 .'z,.xz,yz,z
A, 1y L j=1!{-1] R, xy
B; =14 1 =1 R, xz
B, 1| -1f(~11]1 V. R,, vz

1. 7A, +5B, +8B,
2 94, +4B, + 7B,
3. 74y + 3B, +7B,
4. 9A, + 3B, +8B,

39 o*.57 ¥ (S§z-38T F W "eor
v g st & W oW, ay @@ F

qUTI &)
St o 2. EEd
- A 4. €

The product ¢*¥.SZ (57 is the four fold
improper axis of rotation around the z axis,
and o*Y is the reflection in the xy plane) is
1. a2 3. €2}

Y 7 4 £F

Faw X WAV @ 3 H wveen g
#gfea ¢ Bt XX gl 160 pm ¥ zEE
FOR e ¥ AT e dEe ww
AR et Fr Bow B XX ey @
F AT AW &, lem® H OGCANET &

e gt
1. 6023 x10% 2. 3.45x10%
3. 6.02 x 100 4. 38x10%

A solid consisting of only X atoms has a
close-packed structure with X-X distance of
160 pm. Assuming it to be a closed-packed
structure of hard spheres with radius equal to
half of the X-X bond length, the number of
atoms in 1 cm?® would be

1. 6023 x10% 2
3. 602x10%* 4,

3.45 x 103
3.8 x 10%!

mmm%%vmﬁga
T & § | grETE gEEee § el

38

136.

137.

137.

g gl Fawe st e e &0 B Lo
bar 7T 298 K, UT gIeESRT & TR uT Ufe
w|eA w1 zuqr &t @ feafafle
s ey &

W I F faw Bwd 6 zemge

wFaftea € aR B gwm o &
TREdA 2746.06 kjmol™* § @ FHA Wew

afroy deear B
L. 455% 2. 109V
3. “3AsN 4. 206V

Fuel cells provide clean electrical energy to a
variety of applications including automobiles
and stationary power sources. Normally
hydrogen combines with oxygen to give
electrical energy and water. If we use butanc
instead of hydrogen at 1.0 bar anc 293 K, the
following reaction occurs:

CaHro(g) +3204(g) > 4C0,(g) + SH,0(1)

If the chiange in the Gibbs frec energy of this
reaction is 2746.06 k] mol ™%, involving 26
electrons, its open circuit voltage is

| s 2, 109y

3. 35V : 4, 206V

ol guern H@gee ag?-’l‘fasm iU

(FFea g @ &) & wEw o oW
wafaa at &1 3w ¥
: 1
L. 1+kt[A]p 1+kt[d]g
ktfalo i Ll
1+kt[A]g. elsig

The fraction of groups condenszd at tim: 7 in
any stepwise condensation polymicrivation
(overall second order) reaction is

1

1. 14 kt[{i]ﬂ 2 J;k_;:r‘,
3 _kilAly tratudly
1+ ktldlg ket] Alg
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138.

138.

139.

139,

140,

fa=am® [Nel2p'3p' & fT g ‘DR | 38

et #r el awa €
[- 3Ij]u’?! u 30”2

2 :!Dﬁa'ZI 31:’]!1‘. 3 3Die’2

3. 3Dy.'D: ’Dy

4. °D;,’D;.’D,, 'D,

The configuration [Ne]2p*3p* hasa D
term. Its levels are
I. ’Dsn,’Din

2 °Dsp, Din.’Din
3. °Ds,’D,.’Dy
4, °Ds,’D;,’Dy, Do

el T soEoe e, SEd (=0 Fur

m=0 &% T G Noe~® 7

N, (2 —0)e~* wA: fov=tan (E,) aur
YUH 3cdied (E)) owr ¥ weEttd § |
afy BERol G Bed Na(3 —a)e? rae
Felt et § d 95 FqeT N |

1. Ez0 2
3. Ezi 4,

For some one-electron system with [ = 0 and
m = 0, the functions Nye ™7 and

Ny(2 = 0)e~9/2 refer respectively to the
ground (E;) and first excited (E;) energy
levels. If a wvariational wave function
N, (3 = o)e~7 yields an average energy E, it
will satisfy

I. E=0 2.
3. EzE 4,

0<Ec<E,
E,<E<E

R @ Ut @ R IEemt & 39 weR
foafte fFar oo @ seuest @ Woa SOl
F fany & "oy # vfomafag & ar
ATSHT gEUT3t fr TG AT §
1. 16 2. 12
3. 8 4. 6

40

140.

141,

141.

142.

The number of microstates that are possible,
when two particles are distributed in four
states such that the resulting wave functions
are antisymmetric with respect to exchange
of the particles, is

1. 16 3. 12
3 8 4. 6

H, 3] & f=es saewr & QU
HATTHRAT HEeY AT B & Jgies HJT

F HTET Foel AN §

(15,2, 15,8, 15p@, 15,8 TGRS 30 &
YTATY] o TUTh & WAV Poq Fa7 &)
lsga(1) 1saf(1)
spa(2) 154B(2)
1s,e(1) 1s,8(1)
1s,a(2) 1s,8(2)
1s.afl) 1spa(l)
1sga(2) 1spa(2)

11s.a(1) 1s,8(1)
lis,e(1) 1s,8(2)

ks

A Slater determinant corresponding to the
ionic part of theground state valence bond
wave function of H, molecule is

(15,2, 15,8, Lspe, 15, B are atomic spin-
orbitals ofthydrogen atoms ‘a and b of the
hydrogen molecule)
[1sqa(1) 1s,8(1)
15,a(2) 15,8(2)
1s,a(l) 1spB(1)
1sqa(2) 1spB8(2)
lsqga(1l) 1spa(l)
1s,a(2) 1s,a(2)
[1sa@(1) 1spB(1)
Alsga(l) 1spB(2)
FE T oo §, @ U FHUN-[AHS Felel H AR
gram (g € ¥R j s = g))

o1 2. B

3. I 4 4. VI g

1.

#®
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143.

143.

144,

144,

When T - o0, value of time.s:ingie;paniclc

partition function will be (given: degeneracy

of level j=g;)

e | 2. G
3. 2 8 4. Vg
FiAfRar

A 4+ B = P

¥ v @ fFoaw @ Bew IeEw
afFadl, 001 M JU 004 M F Fed
faerg=t & AT I g uﬁ.sag%ﬁwsa‘r
B 3T » TOE Pecam B, @ 6

L 22
3 3 4. 6

The rate constant for a reaction

A1+ +_Bn+ - P
is measured in two different aqueous
solutions of ionic strengths 0.01 M and 0.04

M. If Iog%‘ﬁ= 0.3, the charge n on B is
(.01

closest to
I | 2. 2
3.1 4. 6

e Begee & ER WdfFe  gere
(CH,CHCH, )* % & Féw AW W
ToECE WEY  (SoEgW MY H S

LR

L g2 2. 1/¥2

T | 4. 2

According to Hiickel theory, the 7 electron
charge on the central carbon atom'in
propenyl.cation (CH,CHCH,)" is (in units of
electronic charge)

I. /2 2.

1/42
§. A 2

41

143, famafof@a RAT A @

Mass a

pgglp

3t T gegAw ¥ v oE & A9y

FReaa g 38
1. AL ATYUTC
2 HAU ATUB
3. A CTUATA
4, FAY BAWA

145. Among the following figures,

3 A :
: 3
“ 3
= = |
P P

=

p

the variations of mass adsorbed with pressure
for a monolayer and a multilaver are
represented by

1. A and C respectively

2 A and B respectively

3. C and A respectively

4, Band A respectively
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