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Tourft geryw s
ST T GSTAT 9.11 x 10~ kg
TR AT 6.63 X 1073%] sec
SAFTT T T 1.6 X 1071°C
SrecHAT e 1.38 x 10~23J/K
TSI FT AT 3.0 x 108m/sec
1.6 X 10719
1.67 x 10~27kg
6.67 X 10711 Nm?kg~2
=t Taa= 1.097 x 107m™?!
AT HEAT 6.023 x 10%3mole™?
8.854 x 10" 12Fm™!
47 x 107"Hm™?
FHreR 3 P 8.314/K 'm0’y

USEFUL FUNDAMAENTAL CONST& .

Mass of electron 1073%kg
Planck's constant 10734] sec
Charge of electron 16107

Boltzmann constant 1.38 x 107%3J /K

Velocity of Light q\ 3.0 X 108m/sec

1.6 x 10719]

1.67 x 10™27kg A

6.67 X 10'11Nm@

Rydberg cons 1.097 x 107m™?
Avogadro's@ 6.022 x 10%3mole™?
8.854 x Jﬁl Fm~*

41 X ]@' m™1

Mo constant 8.314/Kmole™?

&0
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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 95.94
Americium Am 95 (243) Neodymium Nd 60 144,24
Antimony Sh 51 121.75 Neon Ne 10 20.183
Argon Ar 18 35,948 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 76 190.2
Bismuth Bi 83 208.98 Oxygen o) 8 15,9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112,40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium P @ 94 (242)
Californium cf 98 (251) Polonium r.o 84 (210)
Carbon ¢ ; 12,014 Potassium (2 19 39.102
GeAum Ce - 14012 Praseodymium 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactini Pa 91 (231)
Chromium Cr 24 52.00 Radium é Ra 88 (226)
Cobalt Co 27 58.93 Rad RN 86 (222)
Copper Cu 29 63.54 Re 75 186.23
Curium | Cm 96 (247) x » Rh 45 102.91
D_yspr.ogsum Dy 66 162.50 bidium Rb 37 85.47
E:;?J:mum ::’ gg 5 é§54 uthenium Ru 44 1011
Eiiroplii Ey 63 1 :9 Samar_ium Sm 62 150.35
Fesimairi Fm 100 30) Scandium Sc 21 44,96
F:,:orine . 4 \ ’ Selenium Se 34 78.96
Francium Fr 87 @ (223) :::':;" i‘g l: 10?8532
Gadolinium Gd 64 167.25 : .
Gallium Ga 1 @ 6972 Sodium he i 29908
Berrainium Ge 7259 Strontium Sr 38 87.62
Cold Ax ‘& 196.97 Sulfur ] 16 32.064
—— it () % (T Tantalum Ta 73 180.95
Helium He . P 4.003 Technetium Tc 43 (99)
Halmium Ho $ 67 164.93 Tellurium Te 52 127.60
Hydrogen 1 1.0080 Terbium Tb 65 158.92
Indium @ 48 114.82 Thallium m 81 204.37
lodine $ 53 12690  Thorium i 90 292,04
Iridium r 77 192.2 Thulium Tm B9 168.93
Iron Fe 26 5585 TN Bn - Yiare
Krypton Kr 36 B3.80 Titanium Ti 22 47.90
Lanthanum La 57 138.91 Tungsten w 74 183.85
Lawrencium Lr 103 (257) Uranium U 92 238.03
Lead Pb 82 207.19 Vanadium v 23 50,94
Lithium Li 3 6.939 Xenon Xe 54 131.30
Lutetium Lu 71 174.97 Ytterbium Yb 70 173.04
Magnesium Mg 12 24.312 Yttrium Y 38 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 rat
natural isotopic composition was assi

stable known isotopes.)

io of these weights of those on the order che
gned a mass of 16.0000...) is 1.000050. (Values in

mical scale (in which oxygen of
parentheses represent the most
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. STl & | TH-EX Bl & Uger 98q ¥ 9ia
¥ ] ¥ LA 3
AT 'F / PART 'A b
. 1. 50fFAT 2. 45fRHA.
5 =feg &1 avaes oo od Of- 3. 35 4. 10 THAT

HAoe # ufReT » At & R a9

2. Two locomotives are running towards each

T B A I A I.]E SR How other with speeds of 60 and 40 km/h. An
& o’ el a1 AwER dow o9 object keeps on flying to and fro from the
Haar ¥ front tip of one locomotive to the front tip of

: : the other with a speed of 70 km/h. After 30
(a) I IF AR ACAEA ol & minutes, the two locomSves collide and the

ar IR-ASE & O A1 aeRE &9 | object is crushed. istance did the
(b) 8F 9 RAt F a7 FEED TR A= object cover hcfore@ crushed?
a 1.  50km 2. 45km
' 3. 35km 4. 10km
()&% 15RAT F ag ey AvaET .
Hisre dar ¥ | 3. dgadr & HhGl, g Ao Pl
- (d) T Fo AT 14 AERN A o 3, AR O3 UF AT g ¥ |
el IERSF T F T T FY @
m T T AT 7 0 \Enic
1. 18 2. 24 @. 1 ma?giaqﬁa#rsr&w%l
820 4. 38 S 2 39% A & e 7
: 3. 3@ Bea & e 7 g
Lunch-dinner pattern of a person for (S % =
is given below. He has a choice of or 4, ':';'Hﬂ'? m aidihoedl ? 3'521‘“(‘! ﬁ. %I
a NON-VEG meal for his lunch/dfpn!
(a) If he takes a NON-VEG Iu e will 3. A sphere is made up of very thin concentric
have only VEG for c!irmgnq shells of increasing radii (leaving no gaps).
(b) He takes NON-V iher for exactly The mass of an arbitrarily chosen shell is
9 days 1. equal to the mass of the preceding shell
(c) He takes VEG JUCWfor exactly 15 days 2. proportional to its volume
(d) He takes a t 14 NON-VEG meals 3.  proportional to its radius
4.  proportional to its surface area
What is m?
i k2 18 2. 24 4, orgdar e %’f @G‘f:
3. 20 4, 38 & 7 Q E
60 @r 40 R gfy a¢ & afadt & @y C M s C

A E WA RBRE |
E TF IO & AT g o &

HTATT TF, I -NSF a7 e 70 5 G I WY
i ' @1 afq ¥ 33w E ) 30 e
qC G §5E TS § AW FE] W @ L ; i- 8
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4.

Find the missing letter:
A ? Q E

C M S C
E K
G I W ¥

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

UF cfad & aegHt # §T UE H FIL1035/-
A guar ¥l geen aEg H TE 10% H g
T § qW qE H 15% F O | 3HE
Fol ST/ 1 FfcRId F41 &2

5% ST

< 1% oITH

< 1% gifer

oW B —

A person sells two objects at Rs.1035/- gach,
On the first object he suffers a loss Yo
while on the second he gains 15% at is
his net loss/gain percentage? @

1. 5% gain

< 1% gain ‘bg

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

*

TF dF UE e Wl ¢ o
1600 feaAT @ A @A 39S Jo T
Gl ¢, ofFw suer Ssd g
FOF 1000/~ & foae & uger 400 & FH
qTCd ST g w9

1. 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
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UF §-5gUF SfA-HU WEAT FFgAGH
HEFAqUT gads Yl & | BH HEA {8 I
A @A ;T F

. 128@5% §, 3d & O g & Al
2. 11 g@de §, 3d # AR =T & @Y
3. 11 E@d% §, 3 # O = F 9
4, 12 T@IF §, AT H AR YT & W@y

The least significant bit of an 8-bit binary
number is zero. binary number whose
value is 8 times th ious number has

1. 12 bits endj ith three zeros

2 11 bit. g with four zeros

3. 11 bitg epding with three zeros

4 12bits ending with four zeroes

Tohe W 3Tl WET AT R
4,7, 6, 11,8,15,10....

(bm 12 2. 13

S gy aT e A % 3. 17 4. 19
O

What is the next number of the following

sequence?

23,47 6, L1, 8,15, 10

1. 12 2. 13
3. 17 4. 19

fpdt @w uemRA & U # ¥ 20%
ot A F UF @ & e Al 9 §
| Seciol Bl & g Wl & W B F O
g faufia F & 20% AF T § |
3a& dc AT 16 et e € ar
UrSEEA H Fer Bhda @97 Sedrol g2

L. 32 2. 64
3. 2 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?
I 32 2. 64
3. 25 4. 100
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10.

10.

11.

11.

TS J T AT 42 F UF Wad F UF
I AT FEEe §F BE UE uR G e
e & @ qff aF g S ¥ | gt
R A 3o AT FT IS B

P | 5 e
R 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
e i | F R )
3. i3 4. 14

= rgafes & & 3cae & Rfde=
ast & Ay Iuw gt W & | AR
FaanR Jf W@ st # gwor @ 3w
T E AT A WA F AT W
TEROT Sfoerd #gaaA an

400
350 -
e (250 + _
50 - 75 T (200 + 6
300 F (150 + % &
150 | 4 7 (2002 @
100 50;@
50 [ l
2000 2001 2002
1. 2000 2g)2001
3. 2002 $ 2003

Average yield duct in different years
is shown in @stogmm. If the vertical bars
indicate varidWility during the year, then
during which year was the percent variability
over the average of that year the least?.

400 -
350

s00 | {250 +

rep 75 {200 +
75;

200 {150+ 1

150

- (100 +
100 + [ 50)
50 | |

2000 2001 2002 2003

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

12.

12.
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T wdl T3 T e W B R 9%
CECEEE S I H e B Sy -
Jur Wl T 9 F oaner & aifas @
?,wamm@r#ag,wfhnwﬁr#
Ty AU § | AR e & a9 g% ud
#r = %am’élﬁmaa‘r RI2
8 I #H 3R oA IET wEEm

¢ £

3. 2/2 @Bge 4. 4fFee
A long ® wound around a spool up to
a raj Holdlng the tip of the ribbon, a

k away from the spool with a constant
mamtaining the unwound portion of

% e ribbon horizontal. In 4 minutes the radius

13.

f the wound portion becomes T In what
further time, it will become R/27

. V2min 45
3. 2V2min 4.

2 min
4 min

3N Ry & i g, v 9t dar
W I g ¥ | A F S T e oR
ATd B ¥ 3fhad § | 3TUR B HIT &, af
@ 1 FArafg ¢ TR §@ A @

A

c
B

|, UF qaad

2. Q‘&?BT—EHEI—TFEITW

3 us Hrdr raEn

4 v yfguraea
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13.

14.

14.

15.

15.

16.

il ol o

8
A ladder rests against a wall as shown. The
top and the bottom ends of the ladder are
marked A and B. The base B slips. The
central point C of the ladder falls along
A
C 16.
[}
1 a parabola
2. thearc of a circle
3. astraight line
4 a hyperbola
O ¥ AT G (14 a1
ax+ ax’+....+tax", S8 a, aieenn, @y 0 G
R P € | demeer aotaytat..
a, FT &7 \
L. 27 2. n
3. 4. n*+n @

Binomial theorem in algebra gives (1 +

ap + ayxt ax’+....+ax", where ag, x
are constants dependmg on n. the

sumagt+a; +a+....+ a,, ? Q
L, 2"
A & 17.

>

A F S T ()

2,5,10,17, 28,4@.’
58,77,

43, 3
55088, 113
Continue the sequcnce 18
2,5,10,17,28,41,—, -,
l. 58,77, 100
2. 64,81, 100
3. 43,47,53
4. 55,89,113

UF Feaw H HUEaH & wEEw (3nsh)
e, TUT 3HF a7 HOFIA TR TGTTH

AglaSem Careers

3h Iafdse § | Feaw A &7 ¥ FH UH
&R UG UF 3 & glell & & | 3Rt
AT ZTH, TF | ¥ 9 aF & IUgnT & fhaer
QU FeA@ TAY S FEHA 87

1. 936 2. 1148

3. 1872 4. 2574

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

be generated using laffegs A to Z and digits |
to 97

. 936 2. 1148
3. 1872 ()O 4. 2574
ar g, W 100°®. TF IRNH T 68

orE Rar srar & | 3o & U
& HER A TUAT T AT &F IJHR
, @ HiF-AT MAT FEA Ggol HAT-aTT
(3R) T g

1. €31 e

2. O e

3. e e UE Ay

4. g FAT-aT G AT g |

Two solid iron spheres are heated to 100°C
and then allowed to cool. One has the size of
a football; the other has the size of a pea.
Which sphere will attain the room
temperature (constant) first?

1. The bigger sphere

2. The smaller sphere

3.  Both spheres will take the same time

4 It-will depend on the room temperature

13fFaal & aoe (Rram) & & R 73 §1
70, 72, 74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94

ar IR =afeq, o= g 100 fFam aur
79 fFam. §, 9 A wifAw ga | & §Hp
& AT T 3 ¥ gl &

. of&mam 2. 1fFam

3. 16fmam 4. 18fFam
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18.

19.

19.

20.

20.

Z1.

Weights (in kg) of 13 persons are given 21.
below:

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 27
1. Okg 2. - 1kg
3. 16kg 4. 1.8kg
IR 1T e it &, A
n(nt 1)t 2)(n+3)(n+4)(n+5)(n+6)
et & i
. 3% afea 7 8 &g 22,
2. 33k7@
3. 79 offhe 3 F a8
4, FA3IJ, T7H

If n is a positive integer, then
n(n+1)(n+2)(n+3)(nt+4)(n+5)(n+6)

is divisible by

1 3 butnot 7

2 3and 7

3.  T7butnot3

4 neither 3 nor 7

NE
I 50 &6

. 120 & wg 130Q!
AwriT 35T & e ( aE

1. 3000 2@,.
C) 800

3. 5550
The area (in m?) a*triangular park of
dimensions 50 m mand 130 m is

1. 3000 $ 2. 3250

3. 3550$ 4, 7800 ”
8T '@ / PART 'B

SbF, e HF'%'ETW?W&‘H
sffrar & e / e fsor g &

IE B 24.

1. H,SbF; + 2F,
2 HSbF,+3F,

3. SbF;+ Ha, + 2F,
4. [SbFg] [H.FT

2

AglaSem Careers

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

I. H,8bF; + 2F,

2 HSbF,+ 3F,

3. SbF;+ H; + 2F,

4.  [SbF] [HyF]'

&-aeyl oo =ar9e ¥ aaien &, ag &

L dl U d’ ? anfees

2 d,, JUTd,, face

3. dy TUTd,, 3N

4. d,, T d,, 3T,

The 5 bond is fo ﬁhe overlap of
3 an orbitals

2 d and d,¥ 1tals

3.

4.

dxy Yorbitals
é n® d,, orbitals

0% aur Mg 3maat # & o smafas
qeifts aqur =gaan §, 3 € FAen

T gUTNa'
2 F agrmg®
3. OF @ur Mg”
4. Mg¥daro*

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

1. O* andNa®
2 F and Mg:E+
3. O* and M%
4. Mg*and O

a) 81, (b) FITSEH By, TUT () FARIRReT
F Fd WY TEA F n-FAECE GGIAA
& IRAOT FE FH F HFEOT wWar R

L
I (a)>(c)>(b) 2. (a)>(b)>(c)
3. (e)>(a)>(h) 4. (b) =(a)>(c)

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

L. (@>(c)>(b) 2. (a)>(b)>(c)

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

25.

26.

26.

27.

27.

28.

10

FewRET yee R e & aem w28
TS & ITTURT H HEY B ©
. Ag'>K"'>Na'>Li
2 K'>Na'>Ag'>Li
3. Li'>Na'>K' >Ag'
4. Li'>Na'>Ag'>K"

29,

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

l. Ag'>K'>Na'>Li

2 K'>Na">Ag >Li"

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

4. Li*>Na'>Ag'>K’

QR A # (S KCl Reras @
Wmﬁ@-&m%mﬁm)
+04 V ¥ 30 e @@m & &1 aRomH

e favas &
. Hg' & 2. Hg"
3 Cl, Il 4. 0, I

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

N

(STF e

t

T & AR & AN
=) # gAEad i

l.  Fe(Il) > Fe(lll) > Fe(l

2 Fe(Ill) > Fe(Il) > TV 30
3. Fe(IV) > Fe(TIIRQ\®II) '
4. Fe(lV)>Fe e(111)

The cow@dw of the isomeric shift in
Méssbauer Npectra (*'Fe source) of iron
compounds is

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

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

3. Fe(IV) > Fe(IIl) > Fe(Il) 31.
4. Fe(IV)> Fe(Il) > Fe(Ill)

Ry T TG [(7-CoHoRu(r'-CoHo)] F

T B TARETT X TUTy HAW B 31,
1. 6746 : 2. 49Yr4

3. 49UT6 4, 6duT2

29.
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The hapticities ‘x’and ‘y’ of the arcne moieties
in the diamagnetic complex [(7*-CeHg)Ru(77'-
C¢Hg)] respectively are

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

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

|, 2 R @ Headl W
2 &ae Ni(CO), H Hegdl W |
3, %ao PPhy @Y |
4

PPh, @1 FXfa#T w |
The rate of the ion
Ni(CO)4 3*— [Ni(CO)3(PPh3)] + CO

depen
1. clafcgntration of both the reactants
ncentration of Ni(CO); only
oncentration of PPh; only

\% the steric bulk of PPhs

(bﬂ. WdreT, COaUT H, Y, Coy(CO)s 3O T

IqfyE &, FRRRT ¥ ST 3. €
1. gEAlsH 3T
2 sgeAd

3. 2-=geAls

4. ARV AT

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

1. butanoic acid

2 butanal

3. 2-butanone

4. methylpropanoate

AT BN & AT sTU LF A & FA
1. ladurl 2. kdaro

3, 1dwmo 4. 32740

The S and L values for 5N atom respectively,
are

1. Y%andl 2. %and0

3, land0 4, 3/2and0
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32.

32.

33.

33.

34.

34.

35.

trans-[Cr(en),F,|” TUT[TiCly|", & T fowe-
T HAAGD &, FA

1. Dy d8T Dy 2
3. Dy dut Dy, 4,

D3 TR Dy
Dy, T Dy

The point group symmetries for trans-

[Cr(en)sFa]" and [TiCls]”, respectively, are
1 D4d and D_qd 2. D;d and D_m
= P and Djy, 4. Dip, and Dy,

Coy(CO)yy T &
1. closo - OXT=AT

2 nido - GTAT

3. arachno - G

4. hypho - BXTAT

Co4(CQ),; adopts the

1. closo - structure

2 nido - structure

3. arachno - structure
4.  hypho - structure

RtFaaa Soe ¥§  UeEl

z@mﬁmﬁmw%%‘%

AT ¥ | (Rh & §A-aY AVSA &
HI FAUY FIF) \Q

I T-3Hf & [Rh(PPh;)lmQ'

2 Pl aae [Rh(APhyg.Cl]
3. T- 3R &[ )®Phs)Cl]’
IEENI H)(PPh;),]

Reductive elg\yination step in hydrogenation
of alkene Wilkinson catalyst results in

(neglecting solvent in coordination sphere of
Rh)

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

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

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

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

fefafea st A
7 NH3
[PICL] +NO; - A — B

qifs BE

11

37.

AglaSem Careers

1. trans-[PICL(NO,)(NH;)]
2 ¢is-[PICL(NO)(NH; )|
3. trans-[PtCL{NH;)]

4.  cis-[PtCI(NO;)1

in the following reaction
e v, NH
[PICLE #NO, = A =B

compound B is
trans-[|PtCI,(NO;)(NHa)]
cis-[PtCLONOL)(NH;)]
trans-[PtCly(NH3),]
cis-[PtCLINO,),]

BRI N

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

oxyhemocyanin and oxyhemerythrin,

respectively, are

. 2,3and3,3

2 3,3and2,3

3. 3.3and2,2

4, 2,4and3,2

FEY & AU, v gateer yeuE & wee

# T FYAT & gEAIIv|

A, FIEFHOTTAT ST ARATEOT FEA!
MeHg' & SU=aid & &l &

B. e & usda U i Wl &
foT Yy yad g &

c. e sorE e aEl sufed
o1, @ o ¥ AT geee £ |

TEr 3k &

l. ATUB 2. AdUC

3. BaWIC 4. A BEUC
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37.

38.

38.

39,

39.

40,

& A

12
Identify correct statements for mercury as an
environment pollutant.
A. Carbanionic biomethylation converts
it to MeHg'
B.  Thiol group of cysteine has strong affinity
for mercury
C. Mercury containing industrial catalyst
release caused Minamata disaster
The correct answer is
Il. Aand B 2. AandC
3. BandC 4, A,BandC 40.

D-IGaTH H C3 TUT C4 FTalet qTATI3Ht e
foeare & sween

AglaSem Careers

o]
® §
oi,b ®N’CN [N/}@
N i

| ] i

[<Il<II
I<Il<i

1. I<I<II 2.
3. lI<I<In 4,

The increasing order of pKa values of the
circled hydrogens in the following
compounds is

6]
) g
? E:e QizN'/'LtNHg

Me
N
(@

I. REUTS 2, STUR
3. RAUR 4. S@urs BFs Me
*
The configurations of carbon atoms C3 and | I@II I 2. 1< LHII
C4 in D-ribose, respectively, are 3 @ 1< 4: H<Hl<]
. RandS$ 2. SandR 6
3. RandR 4, SandS Qi fr evdaar oeS 7 w9

AT S & wfa-tfes ?-” qEE
O &
1 &Q v
JQ'

Il
nt:ammatic is

The compound
G [>=o

]. I 2. I
3. 1 4. IV

I.i

f=fataa  diffst & gcd @ W
BISSIatell & pKa ATAl T ageT & #F &

@6’\3

41.

&l

1]

L I>l>>1v
2 IV>I1>11>11
3. M>U>1>1v
4. IV>II>1>1

The decreasing order of basicity of the
following compounds is

H N N
& &l O
| 1 m v

[>1I>1I>1V
IV>1>11>111
Mm>n>1>1v
IV>I>1>1

PR~
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42.

42,

43.

43. The absolute con@tions of the chiral centres of

fRiF=ae & wamgs &R #@wgor &
AEFaleFda & diel Siaeardat & Bfas
AT HfATEEIT §

I. OH: fayada; /-Pr: fayadg aur Me:

kG

2 OH:W;E—P;‘:F‘?I‘WWMC:
2ol

3. OH: fayad; i-Pr: fayada aur Me:
e

4.  OH: [AYadr; /-Pr: 37&f1 AT Me:
[ENEGIE

2

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; /-Pr: axial and Me:
equatorial

13

44.

44.

AglaSem Careers

1-STA2-FIRIEwsllel T WA ¥ Mg & Ts

oA $1 suteafa # wfefear & B
1 R 2 R
L:\_f,?l\_____ L\._%J 2
B )
\O/ 0] Lo
fo “/CJr 4,
AL A F
oo !
\/ f'.'l
Vsl

The reaction of 1-bromo-2-fluorobenzene

with furan in the presenggof one equivalent
of Mg gives &

mm#mﬁmﬁgma Brtafee Ffeast § 57 & 39¢ &

fRte &eal & et faearg §
_LiAH,

<
Bl "/\ J—' e s &
i T 5™
Me Me
jor product

1. 3R, 68 38,68
3. 3R,6R 4. 35,6R

following reaction is

starting keto@
0

Et \‘H | § H
;bn'._\“‘/._‘ N LIAIH4 Et\\_ /E?%\
Me Me
Major product
1. 3R, 6S 2. 358,68
3. 3R,6R 4. 3§,6R

45,

1. BrCH,OMe/P(OEL)s/OME
sl seiai i Laian deadias T

i
A

LS 2. NaH/DMF
3. H;0*
L. . 9,
0 HO_ CH,OMe
> |
3 4 CH,0H
(l:HO ) 2
.'/\“z i \I
: e L/

The product for the following sequence of

reactions is
0

1. BrCH,OMe/P(OEt)2/DME

2. NaH/DMF
3. HyO+
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1 & 47.
0 HO CH,OMe
3. CHO 4. CH,O0H
46. Tt fafear & 76T 309 ©
Cc
PCHEO0H, 1. sec-Buli
2.CO, -
HiO*
HaC 910 47.
1. OCH,0OCH; .8 OCH,0CH;
= =
1 |
HaC”™ ™7 “COOH 3CQ
COOH
OCH,0CH3
OCH,0CH, HOOC
3. /@,coou \
HiC
o | @0).

46. The major product formed in the fc@g

reaction is

OCH;0CHs
e
HeC” 7
1. [o]e]

Ha COOH

OCH,0CH;

/@,coon

&

Y

OCH,OCH,

ﬁ:
HeC™ 7

|
COOH

A

,ocua

HOOC
P 48.

The major product

48.

AglaSem Careers

frTfafad JMERaT &1 76T 3¢90 ©

COOH 2
7 4.Na, NHs (1), E1OH
2. Hy0*
1.  COOH 2. COOH
. T
3 COOH 4, COOH
S ——

the following reaction
is
COOH

1. Na, NHj (1), EtOH
¢ 2. H30*

COOH

@.O”NWV

Pt ARG F1 HET 5@ ¥

@ Bry (excess), CHClg, 1t
s
1 B \ 2 Br
Br Br >
s l N
8

Br Br N
m Br ; :S
S Br

The major product of the following reaction is

@ Br, (excess), CHClg, 1t
S
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49,

49.

50.

L. af\( 5 -
\ B * ey
%«D : B"f”'ﬁ)
G -
3. Br

4, Brm)
ges i
S Br

frafaf@a yentEfes 3@t s
TR 39S B/

hv

Me “/\Me Vapour phase

6]

S cis-1,2-SBATATHEFA G

Fad trans-1,2- gﬁﬂﬁm

cis- AT trans-1,2- Eﬁm?mﬂﬁm
&1 AT

4. FIE 2,6- RARTATTFACFHIAIT

The cyclic product(s) of the following
photochemical reaction is(are)

hv
Me' “/Me VapoUr phase

L3 b =

o) &6 ¢

1. only cis-1,2-dimethylcyclopentan

2 only trans-1,2-dimethylcyclop €

3. amixture of cis- and frans- WQ-
dimethylcyclopentanes

4. only 2,6-dimethylcycigfic ol

HTF FI CHO > e IR Teee
T & dar °C NMR

F ]770cm'lcf$
WFgA H , 28, TUT 22 ppm WX &eae
&ar gl HET WO ¥

l . 2 Of\\

|'%,0 T
/ﬁo

ki =0 Il
e @)

AglaSem Careers

50. A compound with molecular formula C;HO,
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
1S

1: 0 2D
i Lo
/—O
3, Q)ZO 4. /\I_‘/O\

0

51. F/'& Raee ¥ faifaf@a geaare s
FH H 39T & GEIAT
& (Diethy! phthalatez )

Diethyl phthalate
(M", 222)

. U
5@@ 2, 1254

|
3. 4 4. 2102

51. 'ﬁass of metastable ion produced due to
mposition of F;" in the following mass

ragmentation sequence is

B i W SED

Diethyl phthalate —— Fi— o F," + CO

(M", 222) (177)
1. 141.2 2. 4254
3. -45.0 =09

52. CDiCl& 9uH &I & C NMR ®eeH &
Fraa f@earel @ [TIeT st & AT

&

1.  1:4:6:4:1

2 1:3:3:1

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

52.  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. 1323

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

54

54.

55.

ofaeRe 3w @ SiaaieeE JEIH §

1. RfEFEs 3w
2 AFAleIs HFa
3. FIRAEFHES IFd
4, oAt I

The biosynthetic precursor of abietic acid is
1. shikimic acid

2 mevalonic acid

3. chorismic acid

4. cinnamic acid

mﬂmﬁn@%mmmﬁl
COOH

H
J/\H/N\/COOMe
O “pp
|. DIEEAT 3 Tur L-Sieerearsiae
L- TO[TA® 3FT TUT L~ fererteniae
L-UETfEe 3Fe T L- Sierordeiere

HoN

o]

The amino acid constituents of artificial
sweetener given below are

COOH é

3
4, L- UEIfEE IS TUT LTS
?,0)

WO

0 )
1. D-Glutamic agid and L-phenylglycine
2. L-Glutav@ and L-phenylalanine
3. agid and L-phenylalanine
4, (& acid and L-tyrosine

BL EfaTHATOTE O3 T ey
TFEAS3HT BT Tl TR § A ST Hevel
AR
1. ol U F9d FEg A |
2. GO @ goiE e TR

16

55.

56.

56.

57.

57,

AglaSem Careers

3. g T TUT FoieRiee TG |
4, WY TUT Sl FAFCIAA

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 fawe ~gEey gawAnE ] & o
Fefrw @ w3 @ s eT &
mmmawaﬁa,mm.m
woegH e ¥

. &ae PAUTR

2, %ad P oy

3. Fad Q R em@ETd
4,

@scﬁm R et
&

component of the orbital angular

entum along the molecular axis of a

eteronuclear diatomic molecule is nonzero,

the rotational-vibrational spectrum will show
1. P andR branches only.
. P and Q branches only.
. Q.and R branches only.

all the P, Q and R branches.

R O

el m & UE U7 L, @S § d@H H
gfEfifieE &1 Ax = L AfAT) i\p(min)=(p2}1"2
I A BT | FU f Fo F AW @
MFaT WS F for FfaRadar & &
T ST | SHHT AT BT

1. h2/(8ml?) 2. h%/(8mL*)
3.0 h%/(32ml?) 4. h%/(2ml?)

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*/(8BmL?) 2. h*/(8BmlL?)

3. h?/(32ml?) 4. h%*/(2mL?)
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58.
ks
1)
Fiv)
c
|l =
LASNSE
Bow :
Speed
Ne, Ar, §UT Kr & T fFaxor Geai &
FEy So0Fd ¥ & el @ g
el
1. Ne-A, Ar-B, Kr-C
2.  Ne-B, Ar-C, Kr-A
3. Ne-C, Ar-B, Kr-A
4. Ne-C, Ar-A, Kr-B
58.
F(v)
Identify the speed distribution functions of
Ne, Ar, and Kr with the curves in the figur
above {
I. Ne-A, Ar-B, Kr-C @
2. Ne-B, Ar-C, Kr-A @
3. Ne-C, Ar-B, Kr-A \
4. Ne-C, Ar-A, Kr-B (;b'
59, ¥« FATHAT Sn(s) +%aq) = 2 Sn?*(aq)
F foT aree Fr 25°C
w 3Ra AT 3a & AU

ELREAES

Sn**(aq) + 2e = Sn?*(aq), E® = +0.15V
Sn?*(aq) + 2e - Sn(s), E® = —-0.14V
S« RT/F,25.7mV & &, o @y s

T FEIO (InK) Wred 8 &l
1. 226 2 3%
3. 2% 4, 226x1071

S/55 CSI/14-1AH—2A

60.

61.

AY

AglaSem Careers

For the cell reaction,

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

separate electrode reactions could be written
with the respective standard electrode potential
data at 25°C as

Sn**(aq) + 2e = Sn?*(aq), E? = +0.15V
Sn?*(aq) + 2e - Sn(s), E° = —0.14V

When RT/F is given as 25.7 mV, logarithm of
the equilibrium constant (In K) is obtained as

1. 12216 2. 226

3. 2.26 4. 2.26x1077
@gd ¥ U HWeel W @ 3rferTyor
fedise garr gt & A TI@ @

gefer &)

¢r

| ¢ | |
H, + — B . e

RICY T ZTE (p) TG & A EEEIee
Y gdg & 3R A ©

p &l 2. p? &l

p'2 &I 4. pl2 &)

Hydrogen is adsorbed on many metal surfaces
by dissociation (S represents a surface site):

H.. H
1 | i |

H2+'—‘S——5——$—“S-S“

If the pressure of Hy (p) is small, the fraction of
the surface covered by hydrogen is proportional

1. p R
3 pl/z 4 p3/2
gz oy & T WA & o ag B
T AT 8, T o
aH A
3;)5 2 _(ET

G- s
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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;:)5 2 - (E)T

a6 aH
3 G, &
frafof@a & @ 3w wod fixy) & 64.
HEF awer ¢
1. xdy 2: dx—idy
3. ydx —xdy 4, -dx-——dy
The exact differential df of a state function 65.

Six,y), among the following, is

l.  xdy 2 dx-gdy

1 x
3. ydx —xdy 4, ;dx—?dy
NI FE ST L, =—ihe & AT

IEIT Bored! w ORI & explidg]l o guie
& T U AT el IRafda e §
T IATUT A WIS WA aqT A F

§ ’
The angular$ um operator L, = -—ih% has
1

eigenfuncti f the form exp[iA@]. The
conditi t a full rotation leaves such an
eigenfuction unchanged is satisfied for all the
values of A

. 0,%= ,_3,_1 x

wl-:-

2, 0,£1,%2,%£3,

3. 03,1
135
4 0.;,;,;,-

S

65,

66.

AglaSem Careers

X-frvor Racds as o #i% waercns

T & ¥, aw ¥
1. urfcas 3
2. afas 3
3. 3nfvaw g
4, i I

X-ray diffraction does not give any structural
information for

1. metallic solids

2. ionic solids

3. molecular solids

4. amorphous solids

mﬁmA+B+c®mﬁmﬁﬁrm
A+B= ’
AB+C

9c e ¥ ¥ ET A g
vun Iffrar & eledt oRadas
AH & aur gfacha sf®frar & afeaor Fer

E, & @ waTa yf@fear & gfegor a1 #r

S &I, 9F €
1. E 2. E,—AH
3, Ep+AH 4, 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

T 2, _Ey—AH

3. E,+AH 4. E,+2AH

UF FAFgl] O 6T s Aof v air
& (Anm ) HF T 24<1<30 ¢ |
HGe Hr IFET FoT F A forEe
focan & a ¥ (1)=22ev)

5/55 CSl/114-1AH—2B
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66.

67.

68.

68.
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1. 32eV 2. 42eV 69. WﬁqﬁﬂﬁammﬁﬁﬂﬂWﬂ?m
3. 5% eV 4. 62eV Tl 2 B
Wavelength (A in nm) of the Lyman series . oR-3HRTT 3foas SR
for an one-electron fon is in the range 2. WG 3T aE 8N
24 <2 <30 . The ionization energy of th ; ;
gl __'mrlf b 3. e ¥R Ja T g e
ion will be closest to (1 = i eV) R o7 :
L. 32eV 2. 42ev 4. UHAA-ITT 30w o1
3. 52wy 4. 62eV i

: 69. For a polydispersed macromolecular coiloid,
AeaHw # &1 PVC & AT (M) =13, FuT osmometry gives
(My) =16 T 3gge0T der ¥ fea £ I.  weight- average molecular weight

: ; : 2. number- average molecular weight
M e g Ao . "Wl

R i) = , ; i 3. both weight- average umber
(M) ¥R 3iEa Aer W8fg a@ &1 M, average molecular_WhgMs
FT TF TEIOT BRI | 4. viscosity-avera %ecular weight
L0880 2. =3
3. 1 4. 8 70.  0.02MNaOH zR 1Gml & 0.02 M THifeH
A sample experiment revealed that PVC (PKo S ) ® 10m] & _ il
formed in the medium has (M,) = 13, and IEEEES fereas @9l 98 &
(My) = 16, where (M,)stands for the S 2. 84
number average molar mass and (M,,) for the \ 4. 9.6
weight average molar mass. The variance of .
M,, will then be 70 I of 0.0.2 M.NaOH is added to 10 ml of
1, 39 D g #02 M acetic acid (pK, = 4.75). The pH of
3= 4 4, 87 o the solution will be closest to
Th UrasH-Tavee dfafear & @v 32l o

o ¥ AT e W g 40@
UrASH T Wewdl 2.5 uM g‘rqﬁw;n
U FE AT E

1., 40Lmol~1s71

10™* Lmol 151 $
107 Lmaz—is-’i$
104 Lma@

For an enzyme-substrate reaction, a plot
between i and {—51]— yields a slope of 40 s. If the
]

“

2,
3.
4.

enzyme concentration is 2.5 uM, then the
catalytic efficiency of the enzyme is
I. 40 Lmol™1s™1

2. 107* Lmol 151
3. 107 Lmol™1s1

4. 10* Lmol 151

&
71

HET 9T / PART 'C

farfafea & & f&Fe & #ror ow Pga @
e greml

A ATEIH & 9acdenis § IRade

B. faversy & qepaor  Rrderer

C. fafatr aoff gerer

D. & &I T FFs

1. ABaUC 2. B,CAATD
3. A, CHUD 4. ABTUD

71.  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.

20

C. Polychromatic light 75,

D. Path length of cuvette
. A,BandC 2,
3, A,Cand D 4.

B,Cand D
A,Band D

dwr e WA wr 90T IRAT CelSAT
JTATOERT IcHore TaElAa (ICP-AES) 3
glar &, 9% &

1. 3w

2 HIee SEHTFETSS

3. SCH HIFEES

4. EIEgS

The gas commonly used in generating plasma
in Inductively Coupled Plasma-Atomic
Emission Spectroscopy (ICP-AES) is

1. argon

75:

AglaSem Careers

iR fruers saewr #F RaneidReeias

T FarEiEaTAEE ¥ e aeud &

forT a=usl @ JuT pH A%Er §, A

1. fwaAmnd qur pH PR,
Jfaaafs aur pH F&ay

2. fAwEwfds aur pH F&aT;
fwaAmh U pH PR

3. fewmf aur pH &dE;
IfAwaatas aur pH R

4. FAWaEATAF: T pH AR;
faears JUr pH T

Under physiolog@ondition, oxygen is
binding to oxyhemoglobin and
deoxymyo the binding curve and its
pH depend ﬁ‘ respectively, are

2 carbon dioxide 1. Si ods!l and pH q:ependent;

i i merbolic and pH independent
3. nitrous oxide _ .
4. hydrogen perbolic and-pH independent;

% sigmoidal-and pH dependent
SR . . Sigmoidal and pH independent;
o = 15
A2, i 14w 05 90 O \(b' hyperbolic and pH dependent

Safeca seyey aRESE  (bam H) q 4. Hyperbolic and pH dependent;
ST @, sigmoidal and pH independent
1. 1.05 1.54
3. 205 2.54 6 76. wr AR B aiftas da aw Few B A

The geometric cross-section % of a
nucleus A=125,r,=1.4x Q

approximately is

. 1.05 1.54
3. 2.05 () 4. 254
*
trans-[CoCly( |Br & Rxfa#

FATATAL @\

1. § - |

3. 4, T
The number of stereoisomers of trans-
[CoCly(triethylenetetramine)]Br is

1. One 2. Two
3. Three 4. Four

1. JrFEAREaiAT

& o e wrd-Renst e Ao

HoH B
(a) C-EfHaer ITT8E
TEw FT FAS AqETA

FioH A

11, Frafferr Werssd (b) ATAEHOr
11, |TSCTIA Pyso

(c) CO,FTH,COs #
afyEae

V. FrafFdfeEa® A (d) Yeehied &1 3fTarireor

OEELIECED
() 3ifrare & aiage
e IR &
1. I-();11—(c); - (d); IV-(a)
2 I-(e);I1—(c); - (a); IV-(H
3. I—(f);II—(b);III—(c);W—(a)
4, I—(e);l1—(d); M- (c); IV—(a)
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76.

77.

77.

I. Oxyhemocyanin
I1. Carbonic
IT1.Cytochrome P45

IV.Carboxy-

21

Match the metalloproteins in column A with 78.

their function in column B

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

Column A

anhydrase

H,CO;
(d) oxidation of alkene
peptidase A

(e) oxygen storage

(f) oxygen transport
The correct answer is
[-(f); IT-(c) ; I - (d); TV—(a)
I-(e); I=(c); M
[-(f); 1 (b) ; N - (c); TV - (a)
I-(e); I—(d); T —(c); IV — (a)

O B S

Na[(#’-CsH;s)Fe(CO),] & Br, 3 ARRAT &3 A

& ¥ | LIAIH, & A #r 3@fsar s &

B WiTid NMR ¥agH # 27 tee Aed

t o amer dgar 7 IO 5:1 B

4ffs AW B § FA;

. (n’-CsHs)Fe(CO),Br T
(7'~ CsHs)Fe(CO)H

2 (n'-CsHs)Fe(CO),Br, 4T
(- CsHs)Fe(CO),HBr

3. (17-CsHs)Fe(CO),Br T
(n'- CsHs)Fe(CO),(H),

4. (17-CsHs)Fe(CO),Br.

9%

QJQ}
\
(%
G

give A. Reach A with LiAlH, results in
B. The proton
of two singlets of relative intensity 5: 1
Compounds A and B, respectively, are
1. (m’-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

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

(17~ CsHs)Fe(CO),HBr

(" csHs)Fe;§
Na[(q’-CsHsc)f%{] reacts with Br; to

(c) conversion of CO, to 78.

—(a); IV —(f) 79. _?Fﬁ-r d=allel 'H N

spectrum of B consists 30

AglaSem Careers

e o W H, & suftufy &

st e RO A B, ¢ &
L. [Mn(CO)s|

2. [(7-CsHs)Mo(CQ);]

3, [IrCI(COYPPhy)s]

4. [(’-CsHs)yReH]

The compound that undergoes oxidative
addition reaction in presence of H, is
1. [Mn(CO)s]

[(77"-CsHs)Mo(CO);] ™

2
3. [ICICO)(PPhs),] @
4

[(7°-CsHs)ReH]
TFCH H ~ 7.2 ppm. W
(r; -CeHo)Cr(CO)s] % 'H NMR
aﬂr CH, foves & weaiRE
3 ST HROT (FE B BE
Eﬁzr T AT HIT gl

Q 9.0 ; RO wioTe
o

2.5; RO GHIG U7 9T FLE HaT
Cagespicr

'H NMR spectrum of free benzene shows a
peak at ~ 7.2 ppm. The expected chemical
shift (in ppm) of C¢Hj ligand in 'H NMR
spectrum of [(7*-CeHe)Cr(CO):] and the
reason for it, if any, is/ are

4.5 ; disruption of ring current

9.0 ; inductive effect

7.2

2.5; combination of inductive effect

and disruption of ring current

-:xwm:—-

[Mn(H,0))”" el T TN STy fdozer A
FoaT el § | 3He Fefad RoT €
A Toeras aEar °A, & suiuia
B. R9a ot @gH 8 edisfa d@waor
C. fowTan 3raedr T, &1 3ufeufa

D. 3T TR0l HhaoT

A ST B
I. AGUB 2. ATUWC
3, BEAC 4, CTUID
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An aqueous solution of [Mn(H;0)el* 3 P -OM
complex is pale pink in color. The probable Ph/s“\ and (Ph,Si0), (n=3,4, 0r e )
reasons for it are
A. presence of °A,, ground state T PR W N _mh
B. disallowed transition by spin selection W i L Ph/s'\o P

rule
C. presence of “Ty, ground state
D. charge transfer transition
The correct answer is
1. Aand B 2.
3. BandC 4,

82. 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

T
CQ

Aand C
CandD

TTERH TEFANSE @ thfaeeniagd #
1:3 Ao g & fREREr seare A, &l
¥, forody A 3mrees ¥ afafear &
W‘B'mﬁrgﬁm%wauuﬁsmﬁm

0 1 Ph
s
Si-'_”l

/ \/ on

b ABATCE: /\/ wnd  (PhySIO), (n=3,4,0r %0 )
A / \ 2 Yo i
1. [PPhCL [Ph;P=CH,]I, Ph,P("Bu) @
2 Ppl’lg‘ [PIIJPI]MC, Ph;P("BB}; 3, \ /Oll
3. PPh;, [PhyPMe]l, PhyP=CH, / \ nnd (Ph;Si0), (n=3,4,0rw )
4. [PPhyICl, [PhsP=CH,]I, [Ph;P("Bu)]Li

q " = R e

The reaction of phosphorus trichloride @» w o N
phenyllithium in 1:3 molar rati

ylg (]
product ‘A’, which on further tre w1tl1

methyl iodide produces ‘B’. Th tion of B ,
with "BuLi gives product ‘C&voducm A, HOTGA C,BoH,,” 38 & Tords & 3@ roerrert &
P("

B and C, respectively, are 1. closo - TTTAT

I. [PPhCl, [Ph,P=C Bu)

2. PPhy [Ph;PI]Mc Bu), 2 ko
3. PPh;, [PhaPMd]l, Fh;P=CH, 3. arachno - AT
4. [PPhyICL [RiPSCH,]L, [PhsP("Bu)]Li 4. hypho - &G

T o9 " 12 Aex 83
e 3o A & RO L.

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

2 nido -structure
IWF TT W TH FH W 3.. -arachno~-structure
TR 3rYAT qgere 3c91G B AT ¥ | AT 4. hypho- structure

BE A
- 84. [Cp*,ThH] T CO®r HHWT AWK I H
AR 1 feaw Ioue §

Iom ° md\/ /m
™,

/ — 1.
P OH / \ / ou Cp*sTh 0\
2 Ph CH,——ThCp*,
Ph>st< <n|nd (Ph,SI0), (=3, 4,0rw ) 2 '

Cp*;Th——O 0——ThCp*;
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85.

86.

23
3:
Cp*;Th——0
2 \\ \
CH;—— CH———ThCp*;
4.
/ ‘
Cp";Th\J
The final product in the reaction of [Cp*;ThH]
with CO in an equimolar ratio is
3 (3
Cp*,Th——0
\Cﬂl—"—ThCF*Z
2.
Cp*,Th——0O 0——ThCp*;
3.
Cp* s Th—0 86.
e \ .
CHy—— CH——ThCp*;
4,
(6]
rd
Cp* ZTh"\J

IS S — STShIer=iet SIE dpmH [dpml@,
efdedde) & I9EnT
quFRor # fear oA %H'é’
g7l Tl Hepoll @ JUF
Wﬂ@aﬂﬁz‘tﬁﬁ#{b
ar wad 1 O

L.
2
3, mﬁwm el
4. mﬁ@ =l

87
Hinderel&dikﬂena{es like dpmH (dpmH =
dipivaloyli®thane) 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 87.

[CoCI(NHy)s]** &7 8TR FeI3Iuee Fel gracid
AT & 3@ ¥ SEfF [Co(CN)|™
SR W #r | g F AU & Faee T

AglaSem Careers

$r Fegar 9T UH A fER adr § e
& HROT BT T ©
A, [CoCI(NHy)s** & e & H&e

arer e v 3T FUr [Co(CN)el™

# Iy |

B. Sy'cs RPOTTAT & &ad [CoCI(NH;)sl™
& forT gl

C. Su'cs RFORITE & A [Co(CN))™ &
AT gl

D. Sy'cp FRETRARY &7 Qi Wl H BT
TET TISCRIIT

1. AQUB 0 2. A@UIC

3. ®dd B 4, AGUD

L 4

Base hy@sis of [CoCI(NH;)s)>" is an
over nd order reaction, whereas that of

[ s> is of first order. The rates
d in both cases solely on the
centrations of the cobalt complex. This

q\ may be due to

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

B. Sy'cg mechanism in the case of
[COCI(N]‘I;)5]2+ only

C. Sy'cs mechanism in the case of
[Co(CN)s]”™ 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 wfEiR Fh Tdh
dRETEgEE F Wau (Y) ST EY & g
NMRmﬁwmmmm%l

T X §
1. ByHg 2. BsHy
3. BsHs 4, BsHy

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. B;He 2.
3. BsHs 4,

B;H,
B5H9
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XeFo T NaNO, &Y AT Ao A3t iy 91,
Tt SRR & AT see #

I.  XeOF,, NaF &T NO,F

2 XeO;F,, NaF, NOF @ F,

3. XeOF,, NaNO, @uT F,

4. XeF,, NaNO, @ F,0

The main products of the reaction of  91.
equimolar quantities of XeF, with NaNO, are

l.  XeOF,, NaF and NO,F

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

3. X80F4, NEINO; and l“;

4. XeF,, NaNO, and F,0

AglaSem Careers

[CrCle)” & dhaer e (ug) Tur fgsr +
INMRTH (uso) T MUl & A7 &
. 3.87 BM a75.20 BM

2 2.84 BM @uT5.20 BM

3. 3.87 BM AT 6.34 BM

4. 2.84 BM T 6.34 BM

The spin-only (us) and spin plus orbital
(Ms+) magnetic moments of [CrClg]* are
1. 3.87 BM and 5.20 BM

2 2.84 BM and 5.20 BM

3. 3.87 BMand M
4.  2.84 BM andNg. % BM

[MNF” 307 & Helisr & & fAw aw 920 &Fal HM [(77°~CsHs)M'(CO);],
Reger e 3ot aur Weeh freEA @R 1 o\ & aree grar g
A T 9T S M AR T 'HNMR# TMS
. 4.9BMaur’Dd mmwmﬁl
Y M= e P =Cr, 4.
2 49BMTUIF (& M = Cr, 4.10; M’ = Mn, -7.5
3. 39BMTUTD \ 3. M=V, -175; M’ =Cr, 4.10
4, 49BMTUT’F q 4. M=Mn, 10.22; = Fe, 2.80
(b' ‘Complexes HM(CO); and [(7’~CsHs)M'(CO);],

The spin-only magnetic moment
spectroscopic ground :state ‘term
manganese centre in [MnFg]* ion

% the 92.
m of

tively,

?l.-e 4.9 BM and °D &Q

2  49BM and :F
3. 3.9BMand’D ‘b'
4. 49BM and °F ()
. 93.
AfF [Co(Co H),):]Bre 1 Fr3marsfr
G &

1, AT dE Co-N &y &
2 THCo-O TUT G Co-N HTawtr §

3. dleE Co-O TAT &F Co-N 3awyr &
4. ARE Co-O TAT G Co-N ety §

The three dimensional structure of compound 93.
[CU(CO(N H3)4(OH);)3]Brs has

twelve Co—O and twelve Co—N bonds

ten Co—O and ten Co-N bonds

fourteen Co—O and ten Co-N bonds

twelve Co—O and ten Co—N bonds

SR

e B v

obey: the 18<electron 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™M'=Mn, -7.5
3. M=V,-75; M'=Cr, 4.10
4. M= Mn, 10.22: = Fe, 2.80

12-5137-4 Aefal@a &7 # &) g
AT § a0 FaT &
Li*>>Na">K*> Cs" 5T FROT

I A & WA IR L

2. W uREde T veAeAs 2 R
3. B3 SUT W HWHIT e ¥
4. W3 W A S0 &

12-Crown-4 binds with the alkali metal ions
in the following order:
Li">>Na'>K">Cs". It is due to the

right size of cation

change in entropy being positive
conformational flexibility of crown ether
hydrophobicity of crown ether
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SF, 3107 & AT \el 3 3ivas Soff e
3

%4.

Fg

'y " '

"' .ZL “‘ E T

S R
S!p ‘,‘: \:“ S ... ;: i
= B i YA ﬂ#‘l

E “,,: I —— "
. 3 e

s e b=t

: 94. The corr s&matic molecular energy
g, diagra F¢ molecule is

6 S SF,

Fs
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3, The correct answer is
8 *:: ¥ 1. AandB 2. BandC
= 3. CandD 4, AandD
.‘ 2a ...
AW 96. ferfaflre 3Mfear # seow 7eT 3eurg ¥
g S» E.\ ;"’E t HOOC.\:/\COOH 1. Me;C(OMe),, TsOH (cat) -
5 oo i tad. i &H 2, BH,, THF
YA A 3. Hgo'

.'. ;, ' O 0 O 0
H—tn 1. 12 m
OH OH
Q) .

4,
s SF§ Fs i DA () 0
2 aj 3 A i > 4'
T HO
= G
S 96. %c ajor product formed in the following
—_] .,zé, 3, tion is
E " 000\5/\ COOH 1. Ma,C(OMe),, TsOH (cat) "

‘ tae , \
83, RO R — OH 2. BHg,’THF
==l | L= 3. HyO

i le ﬂ"r; @

‘-‘ ‘-. ’-"’-" * 0
'&fg‘}f \(O 3 012 2. Oﬁ
"-_ﬂd{a. Q} OH OH
\@ 6.0 0.0
95, [Croitites 3. ‘\“J 4. H:S—?

@0 ¥ v frar o HO
97. Fr=afRd SUwaRor # et HET 3090 ¢

. 0
& Ty et sl &
N4 1. Bu,BOTY, -Pr,NEL _
D. FH 3MVasd KR & yeerzst )\{0 z.Ph:E:Ho oNEt
Me
Ph
2. BaWC OH © oH o o

5 0 =
4. A@UD ph/\)(NJ(O e~y on A

95.  Gel permeation chromatography can be used to ’ Ph

separate which of the following

_ _ m o OH O
A. Lanthanides B. Alkaline earths Ph™ Y NJ<O Ph)\l/‘LNJ(.O
C.Fattyacids  D. Low molecular weight 3. Mﬁe)\{ ‘o A Mﬁe)\{P )

peptides Ph
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97. The major product formed in the following ; ),{3 _,,<0

transformation is )
(0] 0 : | i
\/JL :
NJ( 1. Bu,BOTY, FPrNEt

)\{0 2. PhCHO m m S:o
M
7 Ph 3000 z 4. Me0 =

QH (o] o QH 0 o %
Ph/\i)‘\NJ{O Ph/\l)]\l'!\l J{O I . S
e b4 1 maior product of the foliowing reaction 1s
I e 2 eI 99. The majorp g
Ph Bh
OH O OH O .
10 Lo H
hiliee Lok i N CF3COzH
z | &) o
Me Ide )\< ; T e TR e
3. e 4. Me
Ph Ph te0
9 L
08. Pr=mafae e &0 & 300 B @ = 5

D Brp (1 equiv) 5 _excess MeNH | o @ ;
hexane, rt. c. /J//:‘D
L £

MesN,, MezN & 1420

Q——NMEQ \EQ—-NMEZ \ /
: S
@' W ; 4. Meo
%

OCOCF;

oo &

lt "”NMEZ o

o NMe, 4.

D
ijez 100. Trfafte FWERT & ATT 57C ¢
@lction

98, The product B in the followj

sequence is ‘b’
@ Brz (1 equiv)‘ Q excess MeoNH | g

hexane@’
f'.qﬂzN,t' MEZN
@ - \L} Nhs;

1. H3O", hv
2. NaOH

l. 2‘ -
Me M
- 'n\\_
3 NMe, 4, ZNMBE 1 . i/\/]\t\/
o
99, frwfaraa MR & FET 3T9E & e
Me H, /~NH
H N » | /\\««J
T CFCO:t - g ek L %
m> k- 3, “h

MeO™ ™
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100. The major product of the following reaction is 102. W=faf@a #f@frar w7 & 369 AT BE
Gl

APECRO: 1 NaOEt
War A Guct MFTD oMFHo ® Zme °
[o] B: 0
=
)
HN i
Niel 2 oae MO B 0
: 6\/ | é/\'(
0

Me
H,>): ij/v(Q
4, ~%
% H 4 A
101, fmfafee sfffear & feo semg & ¢ é/\’
o _
Meo’\:‘@ -"““n'g;gpn —E'T:’;E:o:‘_:’L.. 102. The @1 ts A and B in the following reaction
MeO" S € are
OPh \@'
owpf-—OPh -

LDA Pﬂ_xz 0: 1. NaDE?
HNO_' @ & *cc.onmo ® ZrEo
MBO/‘-U MeO/‘IU
. MeQ" 2. MeO" 6 .

MeO \j

hO
101. The major product for g{owmg reaction is

MeO Ig, PhI(Ochg 3. A 0 g |
- CH,CJ.; rt. V\é/\f X
-] @

P"OPh

103. r=faf@a 3f@fFar w7 & 392 Agurs

Meo NN, &l

3 Mo~ o, Me33|\;“/\u -BOC Coy(COps, CHCh  sml,

- B
PO O iafio THF, EtOH
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S % i P.Buc B: BocHN\
0 [ oH
Me,Si Q—’
(6]
SiMe,
2 : -Boc B: BocHN
3. A : IF,H B:
(0]
Me,Si
SIME;!

A & :
4. : rﬂ_ H B HjN
iI :0 OH
i
o]

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

MeaSi‘\“:j“:/\N’Boc Co4(CO)g, CHQCIZ-_ Smiy
XA 0 MesN -0 THE,EIOH
1. A ~,, -BOC B: BocHN 6
o o
B S
MB;SI i
\ IiM93
2 A ~.,,-BOC EI@CHN
o< 3
e
&
N
3. A B:
(o]
OH
Me,! J:‘\/_
SiNe,
4 A

5 B: HaN
E | wH 2.}

O)\ ‘/)’—/OH

104. FAFRAT3T (Reactions) 3T it
(Reagents) & |ér |AMT &

AglaSem Careers
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Reactions

A O T e P, PPy and ENO,CN=NCO.EL

To

=] o
E:qﬁu—oﬂ+w——- mu—oau i

i

o o

R H;80,

POCi;, EtN

C -~ _-COOH + #BuOH —= . _cOO+Bu

1. A-P,B-Q,C-R 3
3. A-P,B-R,C-Q 4.

A-Q,B-R, C-P
A-Q, B-P,C-R

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

Raagents

Reactions
N
A "AN,cuo — " Tne P PPh, mnd EtO,CN=NCO;Et

Q\‘(N—m + BuOH —'%:: oW
C. _~_-COooH ——= _~_Cootgu| R Hs0,
-P, B-Q, C-R 2. A-Q,B-R,C-P
A-Q,B-P, C-R

:P, B-R, C-Q 4,
\’b’

%ma@WWQTMAWB%

HaN "\‘/‘x,, A'“COOH 1. Me4SiCl, MeOH
OH 2_EtN, heat Pyridine
1 A ? B: 5 °.|
HalNe, - =NH [ l 'NMK‘NH
C/} o \.j
OH oH
2. A o B o
Hah;, )"-IqH H,m,_/n‘nn
bood g
OH 0
5
&
R ) :N/Y\ B HaN
oy e Ir\]"" -0
o o 3
4 A B
H’N,\(\! © HN/\r/j
Y
o l"\) E’

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

NHz
ke | —Coct
HaN /AY\‘"/\COOH 1. MesSICl, MeOH A L
2. EtgN, heat Pyndine
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LA a [} ( W ©
- | )
Has, =Nk N
/ !
— o .
oH
2 A 0 B o
My, 2~ NH

4. A H?N’\;P o Lo} _
o % C-HN \‘/‘-\
I N, i UT__)"'NH,
o
106. frfaf@a srfdfemar o1 meg e &
o 1. CNH
Me N
\ﬁj 2. Br— COOEt
N s
R NC  H
3. H,0, OH"
4, H*

q
Etooc |\ Me
I. NC
N-R
0
i
Me
=2
3. Et0OC N-R 4,

-2

§3
it
Et00C Me
1. NC
nN-R
it
Me
NC
Etooc N-R 4,

b2

Me
NC
EtO0C :

!

nN-R

i 6
NC &
Etoocg%-ﬂ

106. The major product of the folk,b& reaction is

0 1, CNH Q
Me
l)j . Br@twst
H

0
|

} Me
NC |
Etooc‘l\/)(\\

N-R

AglaSem Careers
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107. %mﬁmaﬁr@mwg@m%
[l

NC CN

NC CN
.____.-
hear

|
NMBz

L. ME?N —\"—>‘" == CN

i

Me;N «%-%@%'NMez

CMN

r
{

_:\. /_:_' \
MaH {/_ i}&
Q

$-CM
N
H MB&/

107. T, %ﬁr product of the following reaction

|
S

. Mezw~®%-cn

N >:<CI'\F

heat

NC CN
C

eN
Meoh— N
3 Y—cn
NC

NC CNCN
CN

4, MGQN

108. %mﬁﬁammﬁmA.mna

=N sPh
1. TBAF, MeCN, 50°C Heat
% ;
ﬁ/ \>_\ e e e ——+ B
ZN SiMe,
CO;Me

2, lOJ?\O"?\/TEI
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MeOOC
4 A EtO.C

108. The products A and B in the following reaction

sequence are

O

wlﬂ

CO,M&

)/— o3
7 =N
—8Ph
)___..
N

COsMe
PhS

—N
C
d
N

¢o,Me

F N CO,Et

CO,MQ

Heat

31
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109. mmm—wﬁw-gm

3791E ¢
OH
CSJDMDM
e ;
o]
OMOM
1 I D
Mg~ O

3. HOOC o]

109. The major product

1. EtCOCI, EtaN
2. LDA, THF, -78 °C, TMSCI

3.4 %
4 Hy0"
5. CHyN,
OCOEL
= OH
2.
o

OMOM
OMOM =5
4. Maoocw

0

:
Me
§inthe following

reaction sequc’n@
+1. EtCOC!, Et;N
OH 2. LDA, THF, -78 °C, TMSCI

M 34

4. H0*
5. CH,N,

—
-

QCOEt

WOH
o

110. fefof@a s &7 & AgwrB S

HTad §, waan
M
|
OH i
I, PPhy l\Br
imidazole cN
g e e = S B PR |
N Zn, Fd(iippl}ulz (ca)
Boc Cul (cal
Boc— Boc— ND—D
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& Me 2. CICH;COOH, diethyl azodicarboxytate

cl ND—OH 5
HN:>—OH i 1, DIBAL-H (1.1 equiv), hexane -78 °C
3
; i PPh
BrQNDOH H Me 3. LiAIH,
HN/\:>-OH

H PH W SH
: ; Me,_ /~ Me,_ /~3—
110. In the following reaction sequence, the structures Me Me
of A and B are, respectively, Me 3 Me' B
o 1. H' Me 2. H Me
g Iz, PPh Br
Elj l;:lldazoale CN H :QH OH

A - B H
N - Me T Me z
) 2n, Pd(dppfCl
Boc Cul (ﬁt{)pp’}c e >CD “Me Me
Me i~/ Me
NC 3. H fuie i H i\a‘le
] Boc—N:>—l Boc—ND—-@—CI

oN 112, w=faf@a 3T (reactions) 3 35&F p

2 Boc-—ND—I Bac—ND—@—Br Lic (w & Fﬁ' o] %"
CI—< \>—N OH Ent Reaction Entry p
HND_OH N :>_ é% value

ArNH, + PhCOCl in P +201

c ArCO;Et + aq NaOH -2.69
in EtOH

%. benzene
m—QnD—cm \ B ArO~ +Etl in EtOH Q -099
o wOron O R

5 +0.78

L 2
111. ﬁmﬁﬁaaﬁ:ﬁmma\wmﬁ@ 1. A-P;B-R;C-P
p— 2 A-RjB-Q;C-P
¥ @Q 3. A-R;B-P,C-Q
4. A-QB-R;C-8

. P 1. DIBAL-H (1.1 ganivINpexane -78 °C -
Me%“‘e 2. CICH,CO@H, %w azodicarboxylate 112. The correct combination of the following
l:* Me C)

Prng reactions and their p values is

3, LiAl
.
OH $ H OH Entry Reaction Entry p

value

Me Me =
e Me A ArNH, + PhCOCI P +2.01
Me Me : - in benzene
1. 5 H Me. B ArO™+Etlin Q -099
EtOH
H OH H OH C ArCO,Et + aq R -2.69
Me 2o Me = NaOH in EtOH
ipMe Me S h 078
Me e Me o
3 H WMe 4, H Me 1. A-P;B-R;C-P
2 A-R;B-Q;C-P
; ; - 3. A-RB-P;C-Q
111. In the following reaction sequence, the structure 4, A-Q;B-R;C-S

of the product is
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113. =g e v sce AREs)

ot g, S, Feiof@a NMR 3@ g=ifar &
'H NMR: 6 2.67 (2H, s), 5.60 (2H, s) ppm; “C
NMR: § 170.3, 129.0, 105.0, 25.4 ppm.

Seqie, (AFAfAF) fr waar §

Me

Etoocﬁar aq. NaOH
Me” 0~ Y0 y
o |
COOoH 2. HOOC

I Me

s A

COOH
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;
“CNMR: § 170.3, 129.0, 105.0, 25.4 ppm.
The structure of the product (racemic) is

1. HOOC COOH

3. HoOC “COOH 4. HOOC

Me

Eloocmsr aq. NAOH

Me 0]

s =0
A

1. Hooc COOH 2. HOOC OOH

3. HOOC’A ) () /ze\

“COOH Hooc COOH
114. AR A o9 AR
Hegadr o ¥
(n-BuaSn),
//"\/‘\/0*7.(\| =
BF 3 OEty, hv

1. HFd qAF T 4-ITEAREHEA-
2-3teT
2 #FT HeS aUT 5-3ASIITFERA-2-3H

§/55 CSI/M14-1AH—3
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3. HE TUT 3-3FHESEsEA! [5.1.0]
HFeaT-2-3Te
4. e TUN(E)-5-3TT80wE-3-8- -8 VEiee

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

(n-BuzSn),
Jf\.//\\/oj_l/\l Seie R R
O BFa'OEtz, hv

Free radical and 4-iodomethyloxepan-2-one
Free radical and 5-iodooxacan-2-one
Carbene and 3-oxabic 1.0]octane-2-one
Carbene and (£)-5- eht-3-en-1-yl acetate

115. ﬁmﬁm}ﬁﬁﬁjmmﬂmm%

b

Q7
@0}

OH
2 /\_/'\/\
PMBO 3 \.\":
Me

Sl

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

/\/‘\/\ 1. 4-Methoxybenzaldehyde, H

2, DIBAL-H, - 78 to - 40 °C

OPMB

Ho’\/!\/\ 2. A A
% X PMBO : =
OMe OMe
S N
e 3
0o 0 o
3 \/'\_/x\,// 2 KM/
e e
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116. 30 {F CpHpO, @ wFefaw i
fefaf@a Segeh st aefar &
IR: 3400 (br), 1600 cm"'.
'H NMR: 8 1.85 (3H, d, J = 6 Hz), 3.8 (3H, s),
5.0 (1H, s, D,0 fd&#), 6.0 (1H, dg, J= 18, 6
Hz), 6.28 (1H, d, J = 18 Hz), 6.75 (1H, d, /= 8
Hz), 6.8 (1H, ), 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.
i $r wrger &

. Me
= RS
HOA@“
OMe
QI“\ " Ji;f
OH
OMe

116. An organic compound having molecular
formula Cy¢H,,0, exhibits the following
spectral data:

IR: 3400 (br), 1600 cm™.

'HNMR: & 1.85 (3H, d, ] = 6 Hz), 3.8 (%
s), 5.0 (1H, s, D,;O exchangeable), 6.041
dq,J= 18, 6 Hz), 6.28 (1H, d, J=
6.75 (1H, d, J= 8 Hz), 6.8 (1H,
d, J= 8 Hz) ppm;
BC'NMR: § 146.5, 144.0,
123.0, 119.0, 114.0, 1
The structure of the,co n

% -Me
; OH

3. OMe 4,

117. faref@a 3@fFa w7 § 3Fedws X
auryY §, A

fo
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OH B0.Ph 50,Ph

Y s
@(0 e qﬂKCDOEI
\( =
e

0
1. X =PhSOH, BFyOEl; and Y = CH;=CHCOOE!, BF y OEt,
2. X=1.PhSH, PTSA; 2. m-CPBA and Y = CH,=CHCOOEt, BFyOEt,
3. X =PhSOsH, BFy'OEt, and Y = LDA, CH;=CHCOOE!

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

117.  In the following reaction sequence, the reagents X
and Y are, respectively,
50;Ph

@Eg, v @3{0_ o o

1, X=PhS0, EFa 2 and Y = CH,=CHCOOE, BFy OEL,
2. X=1.RgSI SA; 2-m-CPBA and'Y = CH,=CHCOOE!, BF5'OEt,
3 x= aH, BFy'OEt, and Y = LDA, CH,=CHCOOE

% PhSH, PTSA; 2. m-CPBA and Y = LDA, CH,=CHCOOEt

%ﬁﬁ@amﬁmmg@m%

1. Zn, AcOH

2. PhSeNa
3. m-CPBA, heat

=
m
R
: oy
(@]
Y

\\/,f
TR 2 g 0

118. The major product of the following reaction is

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

Me"(\A\O 2. PhSeNa

- 3. m-CPBA, heat
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o} &
\/ﬁ.- é\ 1.LDA, THF 1. MeMgBr, EO
—_—— A —_————i
v ’_&0 2 oo Ioa 2. ICH;CH,CH,CI 2.Hy0"
L2000 " Me™ g0
Me™ Ng S0 4 PP ONa

119. fewiafea sfafear &1 7ew 50

CHO 1. CH3NHCH,COOH, EtgN, DMF
b “’\(i
Me & Q ;
\N ME\N
Hf.r. (@]
N N/\\/ OEt
L 2; |
Ts %
120. % jor products A and B formed in the
\ wing reaction sequence are
E;J\\/Jj} (i? %\ 1. LDA, THF 1. MeMgBr, Et;0 -
A —_—
@ b 2. ICH,CH,CH,Cl 2. H:0*
119. The major product of the .followin@@&n is =

cho 1. CHyNHCH,COOH, Et, el dr\j
T ’ B 1 Et B: OEt

T:

E

(e}

5;\’
0
| /\/\@\ V\d
o 2, A ot B: OFEt
o Me
3. A OEt B: 0

CI? @fﬁ? .

121. 3 3R, 2N0(g) + ClL(g) - FifRF
THAVT FHIEWT - 2NOCl, F v @ P A
qEERaTdih qoTE T FAR ¥, oF ¥

126. ﬁmﬁfﬁamm#mﬁrg@
3G ATUTBE |
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1, 792 2. ‘TR £
3 s 4. T % ~
121. For a gaseous reaction, 2NO(g) + Cl,(g) — E k2
Non-linear T.S. = 2NOCI, the pre-exponential 5
factor in the rate constant is proportional to E
1. TV 2. T2 T Wy Pa
3. T-5/2 4. T2 The value of k; will be
I ke/[Als2 2. ke (Al
122. ThelT 4 W CwOaw ARRAT T 59 3 ke = (Al 4 hye/ke
FoR E " 123. U WRAGOT Geel & fov foet aur 3=
1 s
P e arg @A § (0 = hv/
i L e=?/7ur Ze=0/
kz ' ) p=0/2T T £
AY  — g P 3. e-6/21 T 9-0/T
I @ W 59 AR & v gun SR 4 o0 8 -0/27
T

N W PmaE k., Bl OWURE FI # o

2

vibrajonal partition function are (6 = hv/k )

g & e~8/T and %e‘B/T
E 15 B Q\Z e~9/2T and %9‘3/2"
§ @' 3. e~8/2T gnd %e"a”
- & 4. € 0727 gnd Ze~0/7T
graf- S
5 124. BT HTaAT AF B Foff IEEM n=1%
E p & e &1 iR ¥ (T faeg S @
(A2 Pﬂ‘b T AT TUT hy = kT AT AAT)
ky T AT BT () I e 2 &
. 3. 1-e72 4, e *(e-—1)
L. ke/[Aly 2. ke [Al2 - ' )
3. ke— [A] 4, [Alyj2/ke 124. The probability of finding the harmonic
oscillator in the energy level n = 1 is (neglect
122. Species goes a unimolecular reaction zero point energy and assume h"; = kpT)
as follows: l. e 4 2. il
K 3. 1-e 4. e e-1)
A+A A*+A 125. T ST L WS ¥ -3 @9 § Aew #
k. TF 3o0T Beel fasg S(x—L/2), ¥ &iea
e ko . giar & | @esaR saew & v s S
&1 Fo wyie gl
For this reaction, the first order rate constant at ' ; ?' /2 i :lz /L

high pressure is'k,. The first'orderrate constant
becomes k?"’ when pressure of 4 is [A]; /. [E&a: [ f(x)8(x — a)dx = f(a)]


http://careers.aglasem.com/
http://careers.aglasem.com/

37
125. A particle 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
s el 2ol
3. L2 4, 2/L
[Hint: [T f(x)8(x — a)dx = f(a)]
126. 3R S, @ @A F E
Sy =S, £ iS, ¥l 128.
oa# 5, aurs, f¥aa fofl w3 3ty
& °eH g e [S,,5,] &
I. hs+ 2- hs—
3. s 4 S,
126. The operators S, are defined by
5 =8,1iS,,
where S, and S, are components of the spin
angular momentum operator. The
commutator [S,,5,] is
1. ks, 3. ke (b»
3. —hS, 4. —hS. 3
6 128,
127. fAREd 9Rfd 3o £, < V# U \
FaecH Fu1 fafeafai@a ax kol
JUF-JUF THRA e I, &IT’I’HT-I &
wridwar foad safs §, 76 ©
*
1 b 4
0~ § i3 IV
~ —
2A
3. T,
- HZV ow’ “w 129.
R 2A
127. A quantum particle with fixed initial energy

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

S/85 CSIM4-1AH—4A

AglaSem Careers

1 2
0~ IV e IV
R A
2A
3. a.
0~ ’zv
s 2v
°J1 |
A 2A
farafoiad o draey A o §
Xpdyy + Xpdp; =0 (A)

0@ (B)

xl d?“! + xgdﬁz = 0,
R v el g7 B

R ara aur
CRYH B

F AT g

BHEY ¥, Afthel A TE AH &

\@'maﬁraﬁama@

faerzat & fakea |

Given the following two relations,

xydu, + xpdp; =0 (A)
and
xldi‘-’1 a xzdl?z — '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 isnot.

both the relations are incorrect, except

for very dilute solutions.

e i

o fww FgEend fAutAENE oy &
HEwY @S 3T9 FUS HIEAT A AU B
@ P #Y HiegmiAT HERINOT [@EH F

A Heer

|, NRF T A TAE |
2. MNBF T I gEa ¢ |
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1. YEs wW ¥ aear ¥ 3. repulsive term is equal to the attractive
e ' term
. SR ki 4. the system is independent of both the

attractive and repulsive terms
129. If the bond length of a heteronuclear P

diatomic molecule is greater in the upper

vibrational state, the gap between the 132. AR Dy(A) T (4), AT Fowrer: P

successive absorption lines of P-branch Fall TUT TS fANa & T #d &
l. increases non-linearly - N

2. decreases non-lincarly (GTET A, H, Hy, Hy TR0 & 7 @& B
3. increases linearly efaf@a & F w8 gav

4. decreases linearly

130. TF A AIH, @A FgFodr H FTgFenT

1. Dy(H;) = Dy(HY) + I(H) — I(H;)

R - 2. Dy(Hz) = Do(H3) — I(H) + I(H)
N A A T ERR et B 3. Do(Hg) = Dol I CH) + I(Hy)
TP O . A TeETRTRRI R TaAlL W 4 Do(H) = I(H) — 1(Hs)
qretel &
I Amg =0, Amy =0 132. 1fDy(A) anQ(ﬂ) refer respectively to the
2. bmg = 11, am = 0 , dissocigtign gnergy:and ionization potential
i- gms = Oiit j\mr = i:; of A4 A is either H, H,, or H," species),
« Amg =T, . e th@ ct relation among the following is
By (Hp) = Do(H7) + I(H) — 1(Hy)

130. EPR spectrum of a free radical containing
nuclei with nonzero nuclear spin is obtained \ T Do(H,) = Dg(HZ) — I(H) + I(Hy)

if the following selectionrules are observed: -
L ey =0, ~erilsy w0 QY ¥ Delt) = Bulh)+ 16D + 164
2. bmg=+1, Amy=0 Q¥ 4 DolH) = Do(Hy) — I(H) — I(Hy)

3. Amg=+1, Am=+1 .
4. Amg=0, Am; =+1 &6 133. C,, fawg wopp & if¥aemor anoh A= &
uv

. € cis-SYETBA U] & wUA AE AfH
131 & aew i F R &w -
. mmwlqgﬂsﬂ#%.mmm
Ef.ﬁ o ( vy &1 A IR EfRT AB ¥
1. ufaedt ug SH'Eﬁ-T 9g #T 8 & | Gy |E|C | g, | oy
2 ITEEE uz s BT B A [ 1] 1 1 R
. A 1] 1 [=a]-1] R,
3, Hﬁ@ Tt U @IE Bl gl B, [1[]=1] 1. =1 x,R:zz
4, 3 1

mﬂ{ e Ud yiawdt et & B, =111 1 | yR.yz
. a_l

1. 7A,+5B, +8B,
131. At high pressure, the fugacity coefficient of a i 3:1 I ;g’ I;gz
real gas is greater than one, because 4 94 +3B. 488
1. :attractive term.overweighsithe repulsive ! : d
term . ol
y . 133. The character table of C t
2. repulsive term overweighs the attractive below lnc cisfbutadzi!énzommgcﬁill)ﬂl: g“;;:
term - 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.

38
CZv E CZ Ty O-I;
Ay Bl bl lEsitez leyz’z
Ay I e B R, xy
B, 5 =141 = iR, xz
B, 1|-1(~1} 1 ¥, R, ¥z

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

3 o®.57 ¥ (S§z-38T & W TeIor
fww g st & W oY, xy @@ F

Waae &)
o 2.
Bo 0 4. CF 136.

The product ¢*¥. S (57 is the four fold
improper axis of rotation around the z axis,
and g*Y is the reflection in the xy plane) is
1. 2 2. AE{

Y 57 4.t

Faw X AV A S A wEAT .
Hofoa 8, o X-X g 160 pm ’g
TR Tt ¥ BT AR d
AR wt A BeEr @ X-x
F AT A &Y, 1cem?

HEar gt ()
1. 6.023 x10% ®.
3. 6.02 x 107 4.
A solid c@ of only X atoms has a -

close-pac ructure 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. 6.023 x 10%7 2.
3. -6.02:x 10%* 4,

=

GLaIC
£

2

3.45 x 10% L.

3.8 x 10

3.45 x 10%3 122,

3.8 x 10%!

mﬁﬁmmﬁﬁmmﬁga
o &t & | T EEEee @ e
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god g faga 33w W &d B Lo
bar ¥9T 298 K, YT SNSRI & W uT Al
R W ozwam &t @ feafaf@e
sfdfmar g &

CiH10(9) +20,(g) — 4C0, (g} + SH,O(1)
W oyAfRar & fav Bwd 26 zemew

wFafcea € aR B gem s &
IREER 2746.06kjmol™! ¥ of A Toy

o9y Sreear E

L. 155% @z.
3. 35SV O 4.
Fuel cells :rog&: clean electrical energy to a

1.9V
2.06¥

variety @{ applications including automobhiles
and johary power sources. Normally
n combines with oxygen to give

ical energy and water. If we use butanc

h
@!lead of hydrogen at 1.0 bar anc 293 K, the
q\ ollowing reaction occurs:

CsHio(g) +502(g) > 4C0,(g) + SH,0(1)

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

L. 155V 2. 1089V

3. 35V 4. 206V

el goern duee agﬁ‘ra:m AU

(FAET gRdm @R @) # w0 w
wafad gl & e
: 1
1. 1 +kt [A]U 2. 1+kt[a]y
ktlalo L+keiAl,
1+kt[Al, ktlaig

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

L. 14 kt[A], 2

1
P kE[A
b=#tidn

3. klAle ;
ktlAjg

1+ kt{ﬂ]o
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138, fa=am® [Nel2p'3p' & fAU g DR | 5% 140.

it @ oefia wa &

I- JDJIZ 4 JDI!J.

2 ]DSIII 3D]I2 s 313112

3. ’D;,'D:.’Dy

4. °D;,’D,.’D,,’D,

141.

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

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

138.

el T soETe e, EH (=0 Tur
m=0 & & T BT Noe™ aum

Ni (2 —o)e~/? HA: Tow=tan (E,) aur
TYH Ieafod (E) Fawwr ¥ FEod §
afe RERol a@r Heet Ny(3 —0)e™
Feft F &ar § d 95 Hqee N |
1. E=0 2. 0< BGA,*

3. EzE 4 E &s <E,
For some one-electron sym@! | =0and
m = 0, the functions N, d

N, (2 — a)e™/? ref ectively to the
ground (E;) and(fi cited (E;) energy
levels.  If aqvarfdtional wave function
N2 (3 = a)e @las ‘an average energy E, it
will satis

I. E

3. @El
R @ Fot B TR IEemst # 5w uER
feafte fFar oo @& 3eest @ Boa SOl
¥ fawmy & wey & viaeafaa & a
HTSHT ITEUTET H @HT FEAT ¢

1. 16 2 "2
3. 8 4. 6

139,

139,

al

140,

cS

N
,@ 141.

142.

AglaSem Careers

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;
3. 8 4,
H, 39 & fsew saewr & fov
FATFAT Y T BT F Wferw AT

12
6

F HIFT Fol RO &
(15, 15,8, 1sp@, 15,  ETBBSIA O] &
YATY] o U b T R T 6l
| |1sea( aB(1)
' 1s 062 548(2)
Sq 1spB8(1)
2 3 3(2) 15,8(2)
1s,afl) 1spa(l)
1spa(2) 1s,a(2)
4 [1sa@(1) 1s,B(1)
© lise(1)  1s,8(2)

A Slater determinant corresponding to the
ionic part-of the;ground state.valence bond
wave function-of H, molecule is

(Isaa, 1s,B, Lspa, 15, B are atomic spin-
orbitals ofthydrogen-atoms ‘a and ‘b of the
hydrogen molecule)
1s,a(l) 1s,8(1)
15,a(2) 1s,8(2)

1spa(1) 1s,8(1)
1s,a(2) 1spB(2)
1s,a(1) 1spa(l)
1s,a(2) 1sp,a(2)
|1sqaa(1) 1spB(1)
dlsga(l) 1s,B(2)

G T — oo g, Al U FU-AHS Hetel H1 AT
g (B ®: &% j 67 eSS = g)

I ‘1 2. g

3. %9 4. VZ, g

L.
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142.

143.

143.

144,

144.

When T -» 0, value of the single-particie
partition function will be (given: degeneracy
of level j= g;)

| FRr | 2. 8o

3 8y 4. VZ; g
yf&fRaT

A 4B S P

F v W foas @ B Imew
afFadl, 001 M JU 004 M & Fed
fear & ‘Arar o "‘Jﬁ(!ag::—::—=0.38‘f
B 3 » S ecam &, @ 6

o i
;P 4, 6

The rate constant for a reaction

A1+ R B'n+ - P
is measured in two different aqueous
solutions of ionic strengths 0.01 M and 0.04

M. If Iog—z—m= 0.3, the charge n on B
0.01

closest to .
I 2,2 6
JpB 4. 6 K

e @gra & 3R

s @F

(CH,CHCH, )" % WA W 7
ToEEE AU ( I ST
¥ R

L e 2. 1/V2

3.4 $ 2 2

Acco o Hiickel theory, the 7 electron

charge on the central carbon atom'in
propenyl.cation (CH,CHCH,)™" is (in units of
electronic charge)
I, 12 2.

1/42
s 4. 2

41
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145, fmafof@a "I A &

I 1

2 E J

g H
P p
L [l
8
=
p
St e F v e & iy
IRade @l T O qUT GgIar
% e 5w )
. WA C
2 ; A @urB
3 I CAEUTA
A BAAA

:\@'Am{mg the following figures,

A B

Mass adsorbed

Mass adsorbed

the variations of mass adsorbed with pressure
for a monolayer and a multilayer 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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