PREVIEW QUESTION BANEK(Dusl)

AModule Name : CHEMICAT SCIENCES - 701
Fram Daie - 27.Dec-2023  Bacch - 05-00.12:00

Which one of the following graphs represents the velocity vs time relation for
the mobon of & ball rown upward and returmmg loweard e ground, remesining
in air for 10 seconds? (lgnore air resistance.)
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A fair coin is tossed 10 times. Let & and T be the number of heads and the
number of tails, respectively. The maximum possible value of H x T
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Ohjectve Question
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Two 1.5 L bottles A and B ara each filled with 1 L of water. 2 packets of ORS
are dissolved in A and 1 packet in B. Then B is filled completely by pouring from

A The ORS concentrafions in bottles A and B will be in the ratio
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Ohbjectve Question
4 TO10D04
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Chairs in 3 colours are pleced around a rowned feble such that no bwo
neighbourng chairs have the same colour, and no two pairs of consacutive
chairs (in tha sama diraction) have colours in the same order. The maximum
number of chairs that can be so placed is
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In & puzzlke of iling a gnd, each row and colemn in the 8=89 gnd, as wall as
each 3=3 sub-grid shown with heavy borders, must contain all the digits 1- 0.

1] 3 5 6
21 | 17lal®e
1|2 NEAE
2| 8
9 3
2 |3
AE: 8| 3
4 g |
9 1B ERE

In the above partally filled grid, the number 3 appears in square marked
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In a quewe each woman is preceded and followed by exactly two men. Which of
the following is a possible number of parsons in tha quauwe?
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345
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Ohjective Question
7 TOL0OT ; " . ;
A family whose axpensas are shown in the pie chart decidas to save 200 more

By cutling on cerlain expenses. Whal will be e consequent change in the
angle of the pie for Savings in the chart?
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A person leaves for New Dalhi, India from Mew York, USA by a 20 hour flight on
a Morday at G am, spends 10 hrs in New Delhi and returns to New York by a 20
heur flight on the Wednesday of the same week at & am. Based on this, how
much is the local ime differencs betwean New Dalhi and New York?
1 Cannol be delarmmed
2. 10 hours
3 12 hours
4. 16 hours
=i, @ & e dem @ gET 6 @ wh TR o5 fEeel, sRa &
form 20w & 33 w Breea B 9% Beel F 0 9 o F A oo
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Thie ratios of girls to boys in two sactions in a clage are 34 and 3.7 recpactivaly.
Their rafio in the entire class {when the two secticns are combined) is 4.7,
Which of the following can be the strength of the girls in the entire class?
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IF 9% 2+ 16Y 2 + 24 is a perfect square, X and ¥ being integers, then the

smallest possibla non-negativa value of X'+ Y is
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2.0
The manthly production aof a caommoedily increasas by 50% (over he pravious

menth) every even month and drops by 20% (over the previous month) every
odd month. If tha manthly production at the close of March was 1 tan, the
praduction at the and of September will ba approximately

1. 36tons
2. 22Wns
3. 30ftons
4. 1.7tons
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Which of the following graphs comractly shows the distance (in arbitrary units)

behween hwo longiudes 17 aparl along the latitude being considered?
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Which ameryg the following integers can never be written as the sum of squares

of three integers?
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Tha product 1 % 2 x 3 x 4 % ... % 51 ends with

1 10 zeras
2. 1 zeros
3 12 zaros
4. 14 zeros
1%2XIH 4% .. %51 F AR = A e awt # g §7
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In the following finite sequence of integers, how many 9s are divisible by their
immeadiate next lerms?

8348358588848 858335 723088838184
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16 TOL01%
Consdar three conligurations of sleel wires lor bearnng a load
A 2 waras of 1 mm diametar aach, Iogather
B. 1 wira of 2 mm diameter

. dwires of 1 mm diameter each, fogether

The comect companson of the load bearing capability of the three

configurations is
1. A=B=C
2 A<B=GC
] A<C<=E
4 A=E>C

T AR W WEA B0 & (AT FOIW & Al & et aearar 9 a1
A 1 Tz o & 2 AN, TR ETY

B. 2 T =m #1191
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1. A=B=C
2. A=<B=C
3 A=C=Hh
4. A=B>C
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A buckat has 10 L water at 15°c. How much water at so°C shiould ba addad 1o
get a mixture of tampearature 40°c? (Assume no heat koas in mixing. )
1. 15 L

2. 2oL
3 3s5L
4. 30L

TF Al # 10 L o 15°C or ¥ fAam W awaEnT 40°C g e B
frsrco ot e ol (A o & R s &
oy @ @y & @)

1.15L
220L
1251
4.30L

Shyam buys 8 walch at a 10% discount on s maximum retail price (MRP). He pl

sells it io Mohen for Rs. 3960 making a profit of 1004, Whal s the MRP (in Rs.}

of tha walch?
1. 4040
2 4000
3. 3960
4 4358

VIR TH W W I3E dwOA e Apd (MRP) T 10 PT F W
e ¥ g S AT &0 109 T 9 3960 FeE & 39 gm f =i
FiiTaw W AT (F #) faer B9

4040
4000
Jaa0
4356
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The floor shown in the figure 1S 10 ba covered with square files.

24 m

18m

I0m

12m

If gll tiles are o be of the same size, whal is the smallest number of tiles that
will do the job?
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21 701021

A fhght of 13 sleps from the ground o a platform of height 3 m s o ba
carpeted. The steps are all equal and have tread a and rise . The staircase
starts from a point on the ground horizontally 4 m away from the edge of the
platform as shown
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Assuming that the wdlh of the carpel 15 adequate, what is the length of tha
carpet (in meter) needed to cover all the steps?
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3 (o + 4B A3
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3. (3n+4b)/13
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23 TO1023

The
for [
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numbser of skeletal electron pairs (SEP) and the cluster type
ByoH0l?"and [BgHgl™, respectively, are

.11, clesc and 8, nido

.11, mide and 8, mido

.10, clase and 6, arachno

.10, closo and 8, nido

[BgH ol FUT [BoHo & o sl soegia oot (SEP) & d=mr aw
=TT (cluster) 1 O ¥ A

1
]
3

4

fhy

1

1, closo F49T 8, nide
.11, nide 4T 8, nido
10, closo 9T G, arachno

.10, close 4T 8, nido

According to VEEPR theory, the geometries of FCIO and FglO,
respectively, are

L.

“

i
1

linzar and octahedral

tetrahedral and octahedral

tetrahedral and capped octahedral

trigonal bipyramidal and capped octahedral

VSEPR T@id & ¥R, FCIO 3 F5 10, & =miafaa € waw:

1.
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2.

4,
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4 TO1024

The option showing the correct match of metal complexes in Column | with
the comesponding A, {cm'1] values in Calumn Il is

Column -1 Column - 11
A [rirgl- P 21800
B [MrFg | Q 17000
C| [caleniy™ | R 2400
D | [Faipo)t | 8 24000

FAF 1 # U TFa & FaH 0 & TF 4, (cm ') J=T F @y T8

1L.A—@B—PC—5D—R
24 R BSECPD D
3.A-0,B—P,C—RD—S
4 AP B8 C—RD—Q

e ZuE o foeeu X

WA 1 HiwA - 1l
A [riFgP | P 804
B | [MnFgl®” |Q| 17000
C | [coleniy]* | R 8400
D | [Fe(gzo)Pt | S| 24000

The reaction of V-0 with an ethanolic HCI produces a species X, which

glves an EPR spectrum with an elght-line 51V hyperfine coupling (*V : 1 =
7/2) and a strong infra-red absorption in the region of 830 — 1035 cm X

1L.A—QB—P,C—~5D—R
2 AR B8 0P D=0
34—+, B—PC—RD—3S5
44 P B8R D=0

contalns a

1. [V — (O)p - V]** unit

2. [VOP* unit

3. [VIO)O)]* unit

4_[{OW - O = W(O)** unit
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ra-aEe O wiEgEs geAe (S o1 = 72) 39T 950 - 1035 om ™ & &
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Ohbjectve Question
25 TO1025 2.0 0.50

The following statements are given with respect (o the copper-containing
nifrite reduciase.

A, It contains both Type — |l and Type — Ill copper proteins,

B. Type - | copper protein is involved In the electren transfer process.
C. Nitrite ion is reduced to NO.

D. Nitrlte lon Is reduced to NH;.

The option with comect statements is;

1. Aand B only
2.6 and C only
3. Aand C only
4. Aand D only
TR IF AT Rewe F dav & Reafafts s # R o g

A, STH TEU-Il 3T TRU-I FT e @ 8 E

B. SooCia TSI Ues & 75Ul TUT OeE gfestaa
C. TTEETEE WS NO & wuaiia g |

D. FTEgEE HGE NHy # sowiam gl &

TE Ut arer T g
1. &Fad A AUTE
o Fae B OUT C

3. FOAE A 9T C
& TRaA A TW D




Ohjective Question

a1 e The option showing the correct match for the reactants in Golumn | with A

the second-order rate constants (| mol™" s™7 ) in Column Il for the outer-
sphere reactions in water at 25 °C is

Column | Column Il
[Fe(CMig*™ and [Fe(CNIg™ | i [108

[FQ(HED]E]E“ and [Fel;HECI}.;]}
[CofNH3}g12* and [Co(NHygl™ | i [10-¢
[Colen)s]2* and [Colen);|** iv. (1074

I ]

a|lo| @] 2>

1. A— (i), B — (i), G - (iii), D = (iv)

2. A (iv), B — {iil), © — (il), D — (i)

3. A— (1), B = (I}, © = (Iv), D — {iliy

4. A— (iv), B — {ii), € — (iily, D — (i)
25°C U7 W & an-FEaw ¥Etmas & B etesn- § o
sfmnat & #ew-I & 7 mr fdfo-afr 2 st ((mol s ) &
T wer fEee @ aeier e aen e §

e | e 1l
. |[Fe(CN)gl*" T [Fe{CN)g]® i |10%
IFaiHa00eP* 7T [FaHone 2] i |3
licomity)?* T [cotye | i |10-8
. |[Colen)a* 4T [Cofen)s)® v 104

o|lo|m| =

1. A—{i), B = (i), C — (i}, D — {iv}
2. A—{iv), B — {iii}, © - (i), D — {i}
3. A~ (i), B —{il), C - (iv), D - (i)
4. A— (), B = Iy, C— (I}, D—{I}

Objectve Cueston
27 700027 20 0.50
The calculated magnetic moment of Eu®* (4f%) is 0 (zero) BM. The :
experimental value is 3.4 - 3.6 BM at 288 K. The deviation is due to the
1. mixing of 4f and 44 orbitals
1. large spin-orbit coupling constant (&)
3. large orbital angular momentum
4. populated ground and the excited states
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TO1028

Tonn2e

Eu?* (4f %) o oftefera gadro amept 0 (sFT) BM ¥ 298K W
e A9 34-36BM | Reme e 2

1.4f TUT 40 TETHT o s

2, TT UERUT-FET AT TR (h)

3. g8 ST @i Hae

4. gaTte BeEs 3w =BTEE yarum

The correct option for the oxidation state(s) of Nb in the cluster
Nﬂ4[Nb5‘G|iB] s

1. two are In +3 state and four are In +2 state

2. all arg in +2 state

3. all are in +3 state

4. three are in +2 state and three are in +3 state
Nay[NbgClyg] FaFeT # Nb & o seear (saemat) & B
e e §

187 +3 HogEm & § OuT 9N +2 HaRum & €l

2.\ 2 HaTam g

3.FH <3 amE # ¥

4. 7% +2 raEw F ¥ omam A +3 WO oA R

Magnetic moment of Yb¥* [ 19)is

1. 4.54 BM
2.1.73BM
3. 2.83 BM
4. 3.87 BM

2.0

0.50
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Ohbjectve Question
30 TO1030

Ohjective Question
i1 TO1051

Yoot (f 1) @ g amgh ¥
1. 4.54 BM
2. 1.73EM
3.2.83BM
4.3.87 BM

.
1
A'&

s |
2
A3
X 3
3
st

4

The fotal number of six membered rings in the polycyclic compounds )
PylNMe)y and Fq (NaMes)q s

L.

b

B n v =~

X

4.
TETRE A, Py (VMe)g TUT Py (NaMeo) & o FEES! ars awat &
T e ¥

1.7

2.6

3.5
1.4

Al
Al
Al

Ad
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[Fe(CO)g | on reaction with C;Hgl gives ¥ with the elimination of two
molecules of CO. Consider the following statements

A_Y obeys the 18-electron nule
B. The reaction |5 an example of oxidative additlen

. Allyl moiety shows |'|I coordination in Y
D. Y adopts pentagonal bipyramidal geometry

The comrect optlon Is
1. A, B and C only
2. Aand B only
i A, B and D only
4.B and D only
CaHgl & Y [Fe(CO)s | & H#fARmm & CO & 2 3ot & e &
T Y 3000 ot ¥ Peefaite must o e &feo
A, Y 18-Zorgie BTw & e ST B
B. ZWim A@fm dedmoh deee @ me SEre
C. Y & ofae wdiy o gEeag giEr B
D. Y dasoiy Bt smiafE woamr &

el faweT ¥

1R A B 9T C
LEFTAATWE
i &Fad AB AW D
4. T B WD

The difference In the second lonization energles of LifNa, Be/Ma, BAAl and
MNIF are X, X, X5 and X,, respectively. The correct order of the difference

in the second ionization energies is

LXy>X> X35> X

2 Xy2X> > Xy

I XgrXa=Xy=> Xy

4. Xy>Xa>Xg> Xy
Li/Na, Be/Mg, BIAI T2 NP & Refra amaes Fiait # siat daen, X,
Mo, ¥o AW X, B vy st Ay m i R

LE Xy > K > X,
Xy>Xp> Xq> X,
X W o N
| By Mg ok

[

=

0.50
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701033

Ohjective Question

01034

In a flame photometric analysis of a blood serum sample for & ¥ ion, a

band Is obtalned at 766 nm. This band is due to
1. abserption by & * ion anly.
2. abserption by K atom only.

3. emission by & ¥ lon only.

4. emission by K atom only.

UF T HNH T § s uenidEy Adue F kA F B

enm I fE o oo b i SEr o an ¥

L. &Fad K HIOA & e
1, &S K UTATY] & 3FasiEar
3. &TA KA F TeeE

4. T K U F SRS

The following molecular orbital corresponds to

838

1. HOMO of pentadieny| cation
1. HOMO of pentadlenyl anion
3. LUMO of pentadienyl cation
4. LUMO of pentadienyl anion

2.0

2.0

0.50

0.50
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36 TO1036

FraET itor sar GEF O L aE

-4—38

1. SSTETSEOE SR & HOMO
2. UrgTErgsaas HUTAS @ HOMO
3. UFETETEESTOE SATHE & LUMO
4, OeTrEEsaTs |/OTO & LUMO

The comect absolute configuration for the structure shown below is

OH
1

4

I

1.15, 25 48
2.18, 2R, 4R
3. 1R, 2R, 45
4.18, 25, 4R
& o wE Hreen & faw w@ fRoe feomw ¥

/

1.15, 25, 45
2.15, 2R, 4R
3. 1R, 2R, 48
1.18,25 4R

2.0

20
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Ohjective Question
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TO1037

The following two molecules are

Ma H H Ma

1. Enantiomers
1. Diastereomers
. Homomers {Identical)

3
4. Constitutional isomers

ey gefe oy 2 g ¥

H Me

H "Me Me" “H

1. ufaffTeT (Enantiomers)
2, wufateRt BT memeas (Diastereomers)
3. BRTAS (WA} (Homomers {Identical))

4, HEEdeHe BHETT (Constitutional Isomers)

A3

Ad

The correct match for the protons of ethyl acrylate given in Column P with

chemical shifts (& ppm) given In Column & 15

Ha H.
Hb)_ngEt
0
Column P Column Q
A Hg i 6.11 {dd, J= 18, 10 Hz)
B Hy, i G4 {dd J=16 4 HzZ)
C H. iii 5.8 {dd, /=10, 4 Hz)
LA=-LB-l; C-1
LA-I;B-I;C-1
JA—ILBE -0 C—ii

4. A—B—il:C—i

2.0

0.50
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TO1038

wod P # B o vilie nfiReie & ieiEt & e Q #F Bw oow
TaETEE gt (chemical shifts) (6 ppm) & Ty 78 B &

Hy He
H.,)_gfﬂa

0]

Eorrall o weE Q
& H, | 611 (dd, J= 16, 10 Hz)
B. Fy i B4(dd J=-16 4 Hz)
C. He iii. 58 (dd, J=10, 4 Hz)

1.A—EB—1Ii C—1i
2. A— il B—Ii; C—i
3. A—iii: B—i: C—ii
4. A—ii: B—iii: G —i
Sy
1
A2,
2
A3 L
- 3
3
s

4

The major product formed in the following reaction is

Sikeq
Bry
_—
Br
31'!193

2.0

0.50




e
1
22,
2
A3
X a
3
e
4
Ohjective Question
£l TO103D

The given steroid molecule undergoes facile monodecarboxylation on
heating. The carboxyllc acld group lost Is at

COH

HOLC
CiOgH
8]
1.C15
2.C13
3.C5
4.C2
for T FiuE A A T RS W HTEET # SefEattees g
YR e T A R T i

COH
HOLC
E0H
2 CO.H
1.C15
2.C13
3.05

4. G2




Olbjectve Cuestion
40 TO1040

Ohbjectve Question
41 TO1041

The commect order of reactivity for the following dienes with malelc
anhydride is

~ oy

M N o

1

-

3

M=>N=0

IN=M=0

HN=0=M

1. 0=N=M

#oer TaEEeEs ¥ Oy Teaetas oat & B Graniear | o
w7

I-Bu

FF i
-Bu 1-Bu
M M a
ILM=N=0Q
IN=M=>0
iN=20=M
1 0=N=M

2.0

2.0

0.50

0.50




Ojectve Cuestion
41 TO1042

Among the following, the examples of chemoseleclive reactions are

LiBH,
A, MeQC. -~ COH
EtOH
HO AgzCO/Celite
e
B \Q benzens, reflux

o MaHCOy

1.Aand B
2.Band C
iAand D

4.CandD
Fraaflm & OoTeasE (chemoselestive) HIARFDTHT & g &

LiEH,
A, MeO;C._A. _GOH
EtOH
HO AgzCO4/Celite
& e
B. benzene, raflux
OH
Hz
o i
P10y
OH la
D. ol
/X‘E/ MaHCGﬁ
1.ATITB
Baar C
ILATmD
1. Caw D
&
1
e
2
AL
3
e
4

2.0

0.50




Based on Hickel rule, the following species is

o

1. aromatic
2. antiaromatic
A, nonaromatic

4. homoaromatic

e THEH R w, Eeateieg wivhe ¥

M

-
L5
B e

H

1. T (aromatic)

2. ufenirfeeF (antiaromatic)
3. FETITATES (nonaromatic)
4, FEIEETES (homoaromatic)

A3
A4

Objectve Cuestion

43 TO143 2.0

The structure that corresponds to the following compound is

Ma

) o

Me
M
HO

&

o
"
-

[

“.l
HO
M.

B,
it i
v
HOw

0.50




Teatafey @iffe & dog wd @ &

Me

Olbjectve Cuestion

0.50

2.0

@_ p £ T
P = - -
\\._m.._N.pH m_.“l.r.. =
== ¥ 4 m ¥ b
e = - == ==
7 i o =

The reaction of the given compound with Mel produces

o4




Ohjective Question
43 TO1045

far T TifhE 3 Mel @ sfhfrar @ sooew g &

[

=
o 7
=Z
W
il

H
Me
g A
N
H
KW=
e
' o ”'
H
gt
1
i
2
A3
B E]
3
A
4

The following reaction is the fastest when
o ="y

| 2x

1. X = m=NO,
2. X = p-OMe
3, X =pNOy
4. X = m-0nz

2.0

0.50




Ohbjectve Question

44 TO1046
Objectve Question
47 TO104T

Al

Ad

2-Methylbut-2-ene is used in Pinnick oxidation En

[R-CHO — R-CO;H using MaClO,, Na;HPQ, In -BuOH/H,Q) to scavenge
1. HCI
2. HyPO,
3. HCIO,
4. HOCI
fafew smdie [R-CHO — R-COH # NaClO,, NayHPO, TIF &ae
o) # 2-Afieegg-2-2 (2-methylbut-2-ene) T FoT fams wUm=T
#frm A AR R

1. HCI
2. HyPO,
3. HCIO,

4. HOCI

Al

Ad

The most effective pharmacophore that confers antiblotic activity to 20

penicillin G is

5 H
Ph#}'“ H
a 5, e
M Me
s

DDH

1. phenylacetamide
. thiaZolidine ring

. carboxyllc acld

. f=lactam

b

= oW

0.50

0.50
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48 TO1048

Cibjective Cuestion

IS G @ uisie wfega veE #E A wad v
FHAEER &

- H
PR~ Y
-\?FN 3, Mz
0
H:_ Me
8]
OH

1. SEETEmEE
2. P a=
3, STGIFE R 3
1. p-dTER

A3 4

Ad

IfH = &+ V(x), then [H,p] is
.o dFF
1. th=—
2.0

=ik

R thpy
m

uﬁ H =%+ F{le g- er lH-'pz] g

.5 @V
1. [ﬁ_
dx

A3

Ad

2.0

0.50
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Ohbjective Question

50

ol

TO1050

Objectve Cuestion

51

TO1051

£ |3 an elgenfunction of the linear momentum operatar, j,., with the
eigenvalue of

1. h2k
2. hk
3. pL2
4. p2k2
Tw wfemee a9 & o 1w dan dons, 5, & 15
HAiafies & o E aE

1. h2k

2. hk

L hlc?
£ hEEE

A3 4

Ad

Of the following atomic transitions, the allowed one |s
1.'s »5s
2.3 —"D
3.1 & 1p

19D -3
frfaftm T e A TE R L X

1.1s —35
2.p— 1D
3..5—="p
4.°D—P
S
1
}-'LEJ
. 2
Ay
3
At
4

2.0

2.0

2.0

0.50

0.50

0.50




Objectve Cuestion
52 TO1052

The number of unpaired electrons in By is

1.0
2.1
3.2
4.3

B, # ¥gTaa soggial & #607 88

1.0
1

[ ]

2
3.
4
S
1
22

2
Al

A4
The molecule MX< belongs to the point group D .. Elongation of both the

axial M-X bonds yields A and elongation of one of the M-X equatarial
bonds yields B.

X
x
thongsting bath the Hongating one af the
K#"'M X — M""’f-m,l.q X .:tﬂ.‘.'.'..:“‘".".l... Koo I
" — e " s,
— M
K’rl xfl “fl
X X
X
(A) (8)

The point groups of A and B, respectively, are

1 Ca...- and D3h

(]

3 Dﬂh and ':3.\-'

L)

k ':3\" and Cz...
- Dy and Cay,

e

2.0

0.50




Ohbjectve Question

53

TO1053

o A TR weE Dy, ¥ FEfU ¥ S anfw M-x amaet = odee
A ¥ ¥ Fum s M-X ANt F BRe o o= & B BT B

X

X X

Elongating both the | Elongating one of the
Yiny,, M axial horads ’-’;,._M ” equatorial honds F‘.r,ﬁ
= p— "M X

X nd | nd

X b4
X

{A) (B)

[Elongating both the axial bonds: 2T 3T 3oyl & &n9 &9 o
Elengating ous of the equatorial bonds: forefy wadt F foedh o=
e FTer m)

A T B & Rig o € wen

1. Cil. aar Dill
2. Dy, GE Cay
3. O3, FUT Cyp,

4. D*h H'-'JIT f;l.

For a proton, the gyromagnetic ratio is 26.752 x 107 rad 7" s, The Larmor
frequency for a protan (in MHz) in a 21.1 T magnetic field is, approximately,

1. 400

2. 600

3. 600

4. 800
R et & R, ol e 26,752 5 107 rad T ) 21T
gadr &= & oty § o amew sgfE ol #) s wfewe
TE

1. 400
500
3. 600
4, 200

[ 2

0.50
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54

Olbjectve Cuestion

35

o054

TOM055

Al

Ad

The thermodynamic variable X" in the eguation,

(%/ap). = 5 [x+ [aHfaP)T] -

LV
25
3.=¥F
4.y

weww, (B/5p) = 2[%+ (5p),] # < seamfadia = x %

3. =V

Molecule B is twice as heavy as molecule A. The ratio of the thermal de o

Broglie wavelength of the molecule A to that of the molecule B is

1.42:1

2.2:1

242

4 942
WU B, WU A W N AT ¥ U A Y ST & awer aimey o
oy B fr Fuw & anreh Sl & wgme ¥

L 4Z:1
2.2:1
31:2
4.1:432

0.50

0.50
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Olbjectve Cuestion
57 TO1057

Al

Ad

For 0.001 M agueous solutions of AICIg, GaCly, and KCI at 25 °C, the
correct order of Debye length is

1. AICI4 < GaCly < KCI

2. KCI < CaCly < AICl;

3.CaCly < KCI < AlCI

4. AICIy < KCI < CaCls
25°C WX AICl;, CaCl,, T KCI & 0.001 M Seirg Rrermat # fm,
EaTS waTs o Wl oA B

1. AICI; < CaCl, < KCI

2. KCl < CaCly < AlCI;

3.CaCly < KCl < AICI;

1. AICl; < KCI < CaCly

2.0

20

0.50

0.50




Agcording lo Arrhenius equation, the plot that correctly describes the
temperature (T) dependence of the rate constant (k) is

Bl

yr

|

3

uyr
e

1T
4, ==

ur




Objectve Cuestion

58

TO1058

HEETE wfee & HEgEn, S weE & TR k) # aeniEE (1)
FES Al Ak R

I ==
1/T
]
L
1T
3. .E
YT
4 =
1T
gt |
1
ia
2
A3
-3
3
At
3

Consider the following statements,

[. Micelles farm above the critical micelle concentration
II. Micelles farm above the Krafft temperature

The correct option is

1. Only | is true
. Only Il 15 true
. Both | and [l are true
. Both | and Il are false

(=]

4= L

2.0

0.50




Olbjectve Question
50 TOl059

Oljectve Queston
a0 TO1050

ErEE wuEt o TEw A,
I. frdm, Fites e gEa & 7ar oy £

Il. Bre, mee J0HAE ¥ 0 a9y E|

el faeed &
1. o |FEr R
LFE I TEE
30 T EE wE R
4.| U NSt T
AL,
1
AEJ
;.J-'LE:
Aty
4

For face centered cubic (FCC) packing of a monoatomic solid, the number
of tetrahedral and octahedral holes within the unit cell, respectively, are

1.8and 4
.d4and 2
3.16 and 16
4. Gand G
THRUTATNSE BF § Tee Sled D6 Bpen & WY, Tee '
# UgUReGIT TUT HEGenhrg fog! & e Fmae ¥

LET 4

(]

2. 40491 2
i 16T 16
469U &

2.0

2.0

0.50

0.50




For step-wise polymerization, the correct plot af chain length ((N}) against
degree of polymerization (p) is

1. 5

p
2 A

P

n
4 2

P

TS AgAca & o, agEe & A (p) F O e da () &
T A ¥

)

P
2 &

o
1 5

P
-~
42




Olbjectve Cuestion

41

Objectve Cueston

62

TO1061

TO1082

Al

Ad

1P NMR spectrum of P45, consists of =

(*'P.1 = % 100% abundance)

1. two doublets of triplets

1. triplet of friplets

3. two triplets of equal Intensity

4. a doublet and a quartet
PS5, & FlpNMR ToagR & dFafeE §
("'P,1 = 2,100% agea)

|.Towt & 2 BE
2. Pt = B
3. A dear & & e
1. v foF aw v IO

According to WSEPR theory, the shapes and geometries of SeF,y and e

[BrF4]”, respectively, are

1. see-saw and trigonal bipyramidal; see-saw and trigonal bipyramidal

2. square planar and octahedral; square planar and pentagonal
pyramidal

3. see-saw and trigonal bipyramidal; square planar and octahedral

4. square planar and square bipyramidal; square planar and octahedral




VSEPR & TEET & HGEW, SeF, 9T [BrF,]”. & 3R T9 SR §
TR
1. &gpelr T Fraserarer Rl &oeh aur s fefuifdr
2, 79 TAFHIE FYT HEWWST; T FAAHE aYr goweirg R
3. Epe AU TEwean R o FEeem T sEmeeT
4. T AW T B a9 weAEw AW FEEERd

Aly
1
A 2
A,
o
4
Ohjectve Question
2 Phe The option showing both the complexes obeying the 18¢” rule is
1. [(n® = C5Hs) RUCH{PPi3);) and [(n° = CsHg)nZrely)]
2. [IrCl{COYPPh3),] and [Coy (C0)g)
3. [Re(CO)s (PF3)]" and [Ni{NH3)g)?*
4.[(n® - CsHs } (N - CsHs)Fe(CO)] and [(n® - allyl)Mn{CO)4]
18 T ga 1 UeA F T 2t St o g aren freew
L. [(n° = CsHs) RuCl(PPh;),] T80T [(n° — CsHs)ZrCl,]
2. [IrCKCOYPPhy),] T [Cos (COY5)
3. [Re(CO)s (PF)T™ T9T [NI(NH )P
4.[(0° - CsHs ) (n° — CsHsIFe(CO)] AT [(n® — allyliMnico),]
.y
1
Az,
Al 3
£,
4
Objectve Question

G4 TO1064




The compound shown below is a 48-electron metal cluster (not counting
M — M bonds). The matal M is

4.cr
e e o Gifie T 4&-TenclT ST T (cluster) ¥
(M —M 3t & aorer = F ). ag M R

HO
2\
v,
N
o
1.V
2. Fe
3. Mn
4.Cr
Ay
1
Al
2
A3
3
3
Objectve Cuestion
a3 TOL065

[ColMH; )5 (X)]1Cl (1) on reaction with agueous NH; followed by the
addition of NaNOsy/conc. HCI yields [Co{NHs)s(Y)]Cls (2). Reaction of 1
with NaNO5 results In [Co{NH3)5(Z)Cl; (3). Complex 2 shows two IR

spectral bands at 1310 and 1430 e, whereas complex 3 shows the
same at 1065 and 1470 cm™' . X, ¥ and Z. respectively, are

1.X=Cl; Y = NOy; Z= ONO
2.X=H,0; ¥ = NO; Z= ONO
3.X=ClL Y =0ONQ; Z=NO,
4.X = Hy0: Y = ONO; Z = NO,




Oljectve CQuastion

66

TO1055

S NHy 8 8 [ColNH,)5(X)]CI; (1) HHFRTT R W @91 386
IWFT  NaNO,/Hlg HCl @ §8e @ [CalNH, )5 (V)01 (2)500ee
g &1 Nano, F Ty 1 & 7ERFT F ofiomReso
[Co(NH;)¢(Z)]Cl; (3) ) T&aT &1 HFe 2 . 1310 YT 1430 em™ WX &
IR FoTee =7 @ ZUET & FaTF OFe 3 T #Et #1065 FUT
1470 em’' O ZAAT &I X, Y AW Z, E FAw:

1. X

Cl; ¥ = NOj; Z = ONO
2. X = HyO; ¥ = MNOy; £ = ONO
3.X=C; Y = ONO; £ = NO;

4 X = H,0; Y = ONO; Z = NO,

4.0
The oay-hemocyanin exhibits a resonance Raman signal at 744 e for

160 180 siretch, following its excitalion at 575 nm. The value of the

80— 180 stretch for an "0, substituted oxy-hemocyanin, and the origin of
the absorption band, are

1. 702 em~" and 03 < Cu(ll) charge transfer

2,702 em™! and 037 -» Cu(ll) charge transfer

i. 664 om~t and 07 = Cu(ll) charge transfer

4. 792 e~ and 05 2 Cu(ll) charge transfer
578 um U7 3TN TAFA F arg, Vo - Somem & B 044 el Op S
BFrETE, UF I e Fed e e § v o, afwarie
srrdr-feraeta & B Bo o gas @ &, Jw davime & &
z=1fy & FEer §

1. 702 cm~) TUT 05 S Cu(ll) HTEY FUTETETOT

2 702 em™! TUT 02 3 Cu(ll) HEY TGO

3. G4 em™t TUT 05 < Cu(ll) HTEY FUTAEIO

4, 792 mm) TUT 027 2 Cufll} HREY THETELT




Ad

Ohbjectve Cuestion

o The 'F NMR spectrum of [XeF;]™ ion shows e

['2%xe, | = 14, 26.5% abundance]

1. a doublet with satellile peaks
1. a triplet and a quartet with satellite peaks for both
. 8 doublet and a quintet with satellite peaks for both

3
4. a singlet with satellite peaks
[XeFs]” HM= & '9F NMR Fiees gafar &

[¥"Xe, 1 = 1, 26.5% "EeTaT)

1. et fredt & wr oE RE

2. UF T AW UF ager. g Heeeh et oy
3. Um fEw W ve due, gt seguel Rt & oy
4. 3wt ot & Wy T U

Objectve Question
ol Lot The correct option with respect to the metal-metal distance (o) and the ik L

magnetic property of [CroClg]®™ (A) and [WoClg)? (B) is

1 doroor = iy Als paramagnetic and B Is diamagnetic
2. dopgy =ty A ls dlamagnetic and B Is paramagnetic
3.y oy = g o Als diamagnetic and B is paramagnetic
4. Sy ® Ao A ls paramagnetic and B Is diamagnetic

[CrsCly]*~(A) FUT [W,Clgl*- (B) i1 @g-ag gff () 777 darm
T F W9 F @ § e e ¥

1. deyogy > dypog: A Hejgadrg & Jam B ufagada ¥

2. depge > dypoys ARSI & F0T B HgEAT &

3. dyoay * depepy: A WO § 3UT B He[gahIT &

4 dyqy > depces A FEEERT ¥ TUT B oRgERT ¥




Objectve Cuestion
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Objectve Cuastion

0

o102

TOL0TR

In the oxidative addition of trans-{IrCI{CO)}FFh3)2] with Hs (path A) and i
with CHyl (path B), the d-orbitals involved in the electron transfer from
iridium to Ho and CHsl, respectively, are

Hz P'h:.F‘HI e CHsl
r —
ac™ H"PPHS

{Path &) [Path B)

1. dy2-2 (in A); &;2 (in B)

2.d:2(in A); dy, o dyy OF dy (in B}

3. dﬂ. or d,; or n'yz (In A); g2 (In B)

4. d22 (in A); die?—2 (in B)
H, (T A) TAT CH, (TY B) & T [IeCHOONPPhy),] & Sfodtmoft Saee
# shftas & H, 39 CH,l 9% Soes ST # FieRted d-SaTw

¥ FAum
Hz F'h:Pu,_l - CHl
7 ac” pen
[Path &) 1 [PathB)

L(A F} do2:(BHF) d2

2. (AF) d2(8 H)dy, ord ord,
3 (A FH) dy, or dyy or dyy (B H) d?
4. (AT d, (BH): b2

: 4.0
The absorption spectrum of Ln?* is normally sharp and weak in intensity.

However, Sm™* (4f S Jin dil. acidic solutlon shows a broad and moderately
intense transition at 495 nm. This transition is

1. %Hg 3 — Hzp
4 B 4

1. "Hgz — "Gy
3.5H5; — SHgpp

4 4
4. G — "Gz




Objectve Question
71 TO10T1

Ohbjectve Question
] TOI0T2

Lo'™ @ aeimer Fees Weeaa: deer & dheor T gEe B d
afes, o g fawme & sw' (47 ) 495 om W T e T
TuUE: Ja HEEe 2 ¥ O S5 §

A molecule shows two absorptions at 836 and 960 MHz in its 123G NMR
speclrum in a magnetic field of 3T. The corresponding chemical shifts in

13 : A 7 : [
ppm are {°C magnetogyric ratio y =8.72 « 10" rad T "5 " 1=g)

1.12.8and 13.7

2. 14 and 15

3.32 and 34

4. 28 and 30
T gadm &9 & v Aoy Do NMR Fiees # 896 3T 960 MHz
U7 2 it @ ST & ppmﬁ'mmmﬁ

(C quigedE sEEE p =672 10" rad T 57 0= 3)

L1287 13.7
214 04m 15
332949 34
4. 28 94r 30

4.0

20




Some reagents and their applications are given in the table below.

Fricke CuS04 in MnS04 in Armmonium
eagents— | solution basic solution | basic Kl Cel(lV) sulfate
solution solution
Applicationsd
) [*OH] Free glucose | dissolved Fe
conceniration | measurement | cxygen estimaticn in
measuramant measuremeant | potable water
B Fe™ Free glucose | [-OH) dissolved
estimation in | measurement | concentration | oxygen
potable water measurement | measurement
c dissoived Fe® Free glucose | [-OH]
oxXygen estimafion in | measurement | concentration
measurement | potable water measurement
o] [-QH] dissohsed Frea glucose | Fa™
concentration | oxygen measurement | estimation in
measuremeant | measunamant patable water

The eption showing the cormect match of reagents and thelr application, is

L.A
2.8
ic
1.0

o Tt F Fo HiiESEE AW TE FewEEt 1 o g

fireg g freres | el K e =0
FEEHES v | CuSO.  |Remm & | CelV)
MnS0y TR
st T
A FOH] o T | T AT Fw
W | s | # Fe
e AT E
B FEET 3w | e | [OH] e
A Fer e e it
i gk 9
c Tael EET aw | FE g | [OM]
E e S F T
AT T bkl
D [OH] Tt T TR | e w
el iirE o # Fe™r
i TG A

HIFd 3 IF aauEnt & R e S 2o g e

1. A
2.B
3G
4.D




Ohbjective Question

o Lilbis In the following nuclear reaction, X, Y and Z, respectively, are

X ¥ z
.EJH-U_PEBEIU_} ZB?NP_}ES'?PH

1. (n), =8, and +§
2.{n, ¥), 8, and +§
3. (+E), (n, ¥}, and -§
4.(n, ¥). =4, and =g
TeeatataT arffidg #fafEa 4 X Yaw 2§ &3

X ¥ F4
ZHU"" Zlgu_' ZJENP = EEEPH

1. (n). 8. U +B
2.(n. y), +B, FUT+B
3. (+B). (n. y). FUT B
4. (n.y).—B. T

Objectve Cuestion
4 TO1074 : A : i 3+
Consider the following data with respect to J-J coupled states in Md
{atomlc number = 60) lon

Lowest Highest
A Harp *15i2
B Hria “la
C “Hgz *Hapn
] 4Hgf2 4H-| T

The option showing the correct lowest and highest states of N, is
LA

e

B
3.C
D

20

4.0




Nd** (U] FAE = 60) HE & Jo7 AT Ferws & w9 #
ArafaiEy siwst w fEn fitan

Lowest Highest
A .‘.15 ;2 .‘.113)'2
B *I? ;2 ‘13 £2
L *Hy,, *Hy,
D Hy *Hye

Nd** & w8 Bemas g TToas yooanat W oo o freew ¥

LA
2. B
3. C
2 D
My
1
5
2
3
AR
4
Ohbjectve Cuastion
5 TOL07S

Complete hydrolysis of XeFg gives P, whereas alkaline hydrolysis of XYeFg
gives @ and R as the major products. P, @, and R, respectively, are

1. Xedy, XeOf , and Xe

1. Xe0,, HXeO!, and Xe

3. Xe0,, Xe, and XeOl

4. HXely, Xed,, and XeO}-
XeF; &1 qOT SIe FUWEA P &1 § Al XeF; & WIT =10 FUGe
AT IoUE & T A QOW R & ¥ P, @ 70 R, ¥ wA

1. XeO;, XeOX JUT Xe

2. Xed, HXeOl) 7T Xe

3, Xely, Xe, AT XeOl

4. HXeOp, XeO;, U7 XeO}




Ad

Ohbjectve Cuestion
L Lt The comect plot of logk vs x (K = stepwise stabliity constant) for the
complex [AOHz dg—, F, I°7°" (x=1-6)Is

AL 5 B B
= g | =
5 E"‘
z 2
0
123 4 56 " 123 4 5 &8
| X
= ] B, & |
= g = g
g g . W
F z
e — SV AR S
1 23 4 5 & " 123 4 5 6
— " .
1. A
2.8
.c
4.0

TFA  [ANOH; Jo Fy I (x=1-6), & BT logk vs x (K = G22T:
Furften fRamis) @ wf s ¥

A 8 B 6
=
E Fa
z| 7|
g o —
113 4 5 @ 1 3 4 5 &
| & ' g @
C. 6l o. &
=g = g
£ g
2 2
i}
123 4 5 E n1;3455
X = -
1.A
2.B
1.5
4.D
M
1
5
2,
1
A3
.2
3
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The comrect set of isclobal species is

<]

(i NH:-‘—D—P [I-':i{!U}ﬂT [Mn{C O]
{ii} CH, -1-0-- [ani_'uhj--tj-h [CpEe{CO)]

®

2
(i) ¢H, --ﬂ-- [CrCO] -'(—D—l'- [Mn(C0),]
o D e <)
liv) BH, T [CoiCp] T [Fe(Cpi]

1 {0
2. (i)
3. (iif)
A (iv)

FEEEES Fehs & T e

(il NH, T [Fr[CD].,]"'—D-"‘ []'-’Jm:ccnh.jgI
il CH;, T [MnﬁCﬂr,]'T [CpFeCon,]
(i} CE[_;B-I-D-I- [T, T [I'ln'[l1'['C'IZJIh-.l'ilfﬁr
(iv) HH(:}-(—D—P- [Cn[(‘p}?"?}-ﬁ [F‘e:Cr-]]:EI

1. (i)

2. (ii})
3. (iii)
4. (1)

20

=0
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Consider the nuclear shape of 14M? and ”DB

HNT ”OB
A Prolata Colate
B Ohblata Spherical
C Oblato Prolate
8] Spherical Chlate

The option giving the comect shape, is

1A
1B
o
4D
Vi, mar Vo, & aifrfr spfa o7 frem fifsm

HN? 1?[}5
A Erefay e
B ] it
i T &
D et LT

TE HET S O fawew

1A
2B
3G
4.D

The following statements are glven with respect to the symmetry
operations and symmetry elements.

A BF; pDssesses an Sq axis

B. C2Hs In a staggered conformation possesses an Sg axis
C. Benzene molecule possesses three o, -planes

D. Water molecule possesses Cp axis and o-plane

The option giving the correct statements, Is

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

4.0
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gatafe dhrmst aw oEEfa oot & dey F FBeaaiag wuat @
o ¥

A BF; # TF S 38 B

B. BaffT H¥U0T #C.H, F OTH 0F 5, 787 ¥
C. #7=0e Ao A A o, FAOE B B

D. Fd ¥ & ¢, 39 AU o, -BHAA B £l

TE FUAT FF ZF aren @weT &

1.B, CauTD
2ABFEWC
A BAWD

4ABCHND

Reaction of an agueous solution of X with MaOH forms a white gelatinous il
precipitate. Dissolution of this precipitate in excess NaOH gives Y.
Bubbling H;5 gas into ¥ results in the formation of a white precipitate Z.
Reaction of Z with dil. H,S0,4 gives X. The X, ¥ and Z, respectively, are

1.X=PbS0, , ¥ =PbBIOH). Z=PbS

2. X =2ZnS0y, ¥ =Zn(0OH)y, Z=ZnS

3. X=MnS0y, ¥ =Mn(OH};. Z =MnS

4. X =C0S0,, Y= Co(OH).. Z = Cos
MaOH & #10 X Feig Rmae & sfefsar & o5 ahg Bl smem
g % WO NaOHF sm smsm w Remmg vaan 8 v# Hs &
TEgET & TNUTHAEEY U6 Wihe HOeT Z T | o H.S0, 6 WY Z
&1 #ffear X & ¥ X yaw 28,

1.X=PbS0, . ¥=Pb{OH);. Z=PbS

2.X=Zn50,. Y=2n(0OH);. Z=nS

3. X =MnS0,. Y =Mn{OH);. Z=MnS

4. X=CoS0,, ¥Y=Co(0OH);. Z=CoS
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Ad

4
4
The major products A and B formed In the followlng transformatiens are L0
NEBH[DA.E}J QH [} EIEIE
e TES’DM"\ i
AcOH COyMe  MNaBH,
QH OH
1. A=B= 1gs0,_ A A
WCGEMB
OH aH
1 A=B= o _ 1L
COsMe
oOH OH OH OH
i A= =

H : B= x
TESO. -~ TESO
COgMe COgMe

?H OH ?H I;}H
o TESUW&':D:M& e TBE0 A~ "come
ooty suimot & fnR g s ATW B E

. MaBH{DAC), ?H 0 Et,8 i
AcOH TBSQ\/\—"H‘\/\cu;mE NaBH,
OH oH
1, A=B= TES‘:’Wmﬂe
: OH OH
L AnEE aen. o COaMe
oH oM CH OH

3. A= 1RO, A~ B= mmg0, A A
e e e COMe

OH ©OH OH OH
4 A= 'I'HSDMW i B= TBSO. A A ™. e
3 i
o

1
AT

~ 2

[

Al o

s

A4

4.0
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The major product formed in the following reaclion seguence is
1.i. LDA, 78 °C

© k
M ii. PhNTT,
2. Pd{FPh3),, LiCl

MesSis g By,

e
1. =
Sikle,
ke
2. -
SiMey
(A3

i SiMeg

g

i . SiMe;

<

foertaten sfafeo o & fnfe goo soog &

- 1.i. LDA, 78 °C
e ii. PANTE,
é’ 2. Pd(PPha)s, LICI

MEEQ%San
0]
1. =
SiMey
e
Z, 2
Sitley
e
3, @&smh
S 5]”33

20
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The cormect sel of reagents that can affect the following conversion is

Me M

O/ (]2}

1.1. m-CPBA; ii. NaBH;CN, BF3-OEl,

2.1. 0504, NMO; il. TsCl, pyridine; lil. LIAIH,

3.1. m-CPBA,; ii. LIAIH,

4.1. 0504, NMO; ii. PhGOzH, PPhy, DEAD
Hiiwdw & T8 Tg=eT A BeaEE woerw & oafas w1 oo
EaEE

e Me
Ll —*
OH
1. 1. m<CPBA: 1. NaBH;CH, BF - OEL,
2. i, 020y, NMO: i TeCl, pyridine: ini. LiATH,
3. L m-CPBA: u. LiAlH,

4. 0304, NMO: ii. PhCO,H, PPhy, DEAD

The major product formed in the following reaction is

(OBHEORLEHAL
K:GHU]:C‘H 1M
KaFaiCH)e, KaCO,
— .

MCGEE[
Me -BuCH-H0
OH

- %, COLEt

b2

4.0




Rrafofea #ifem & e geg soue &

{DHED)PHAL
K 080,(0H].
KaFa{CN);, KaCO,

A OO
M BUCH-Ha0

OH

L. MWOEE'

OH
OH
2. e CORE
&H

CH

COEL
3 e SN0

DH

Objectve Cuestion
83 TOL083 ; 20
The comrect statement abaut the following reaction s

Ph
hesal
ey ce [

DC{E)5Me

Fh
S med through antf elimination

i

Ph
Ma”lﬁ"m

* is farmed through syn elimination
s )=
Mz Me is formed through anti elimination
Ph

4 )=
Me M js formed through syn elimination
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faafan e & aX # 78 50 &

Ph
Ma heal -

QTS )5Me

1. ifw,,.enﬁ TETERIOT (anti elimination) & ACTH ¥ F=4T ¥
(L]

FPh
g He,iﬁvmm fErRTeT (syn ellmination) F JTH & 9941 &1
Fh
3. =, Ui RITEIO (anti elimination) & FNTR ¥ 34T ¥
e Tt

Ph
4, , }=\M T AR (syn elimination) & AMLTE § F974T £
15} [

The major product formed In the followling reaction is [0

Li, ligg, MH4
_ =
o than Etl




afofee #ifem & e geg soue &

Li, lig- MH;
———
o then ENl

g =H
P
g
o%\__(
g WH
4] 3
Er M
ha
1
2
2
A3
3
3
M
4
Olbjectve Cuastion
37 TOL0BT

Upaon catalysis by hinesene synthase, eudesmyl cation shown below
undergoes a sequential hydride shift, ring contraction and loss of proton to
farm {—)-hinesene. The correct structure of (—)-hinesene is

= (-}hinesena

=0
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TO10BE

s feds o soinw o A9 Sefen T e v (-)-
TEEE T & BT vE Ry gEwEE g, aw dgue O dieE
B Hid T AL B (=) s T wE HEe B

e
o

» . —  (=)-hinesens
\E:H\/Y

eudesmyl cation

The mechanism of the following reaction involves

COMe heat - COzMe
—=CcHO T~ (\J’
1] 0

A. 4e” conrotatory electrocyclic reaction

B. [2+2] cycloreversion

C. Ge” disrotatory electrocyclic reaction
D. [4+2] cycloaddition

1.Aand B

SAaEnd G

.Band D
.CandD

[

=

=0




- FPRINE . I
e o

A. de” FARGUTET (conrotatory) TSRS ST FIARRAT
B. [2+2] EEHET= T8 (cycloreversion)

. 6e” Rroagoth (disrotatory) TeEEEEREE HiRTRRD
D. [4+2] TehrHmae (cycloaddition)

1.AGUE B

AT C

iBou D

T b

Ohbjectve Question

il [l The major product formed In the following reaction sequence s

Me
1. PhMgBr, CuBr
2. KOH, EIOH

—_—
o 3. Ma, i-PrOH
| toluena, reflux
My Me

Me

OH
T
Mu Me

Me

b

o

T
M F'hM'

s

Me M

20
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Teatafen i &7 & forfag gug s0uE &

ke
1. PhMgBr, CuBr
2. KOH, EtOH
Q 3. Na, I-FrOH
| toluane, raflux

20




The transition state (TS) structure thal would lead to the product in the
following reaction is

%D\[/%m ﬂ-. ITsl _— M‘W

[T
Me .

D*—-—._.-o-""'

b e e d
% b

o
2. Hefm=xslMe
b o
Ooeer
3. Me—i=mmaly
H ]
Do
4. Hf==2mo
L8] Ma
rtaiem xfiifiemr & = Sweror smTeyT (TS) Hi=9=n 3= fr o
TR ET, aF ¥
heat 0
SO M [15] — S
Me Ma
Py
1. hlla-u..l.:l’—"ti..*-l.'.r-i.'la
H H
2. Hef==o e
Bl
Me H
Oy
i Ma rr""""?H
T
Oy
4, Hﬁu
[ Me
T
1
n,
2
A3 _
¥ a
3
M
4
Oljectve Quastion
a1 Toloel1

=0
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The major product formed in the following reaction is

Aoy
—_—
haat
[a LT
M
1. [
M
7. AN
QA
COsH
g NH
! =
o
|
o
&

®
S ”
- —_—
haat
|:I.'lP|.|::
N
1
|
N ™=
3
Ac
COH
M
5 (@
N =
|
4. H,C
i
1
.
A,
1
A3
3 =
3
Aty
4




il L The tosylates that on solvolysis will give the mixture of products as shown

in the reaction are

ACDH T E
AR — MO DA Y ARDsA OMB
“EGMGTS M-ED\/'\/\,DTS
A ]
MEO\/‘\\’J\\IGTS WDMDTS
c )
l.Aand C
1 BandD
jAand B
4 Cand D
Zeng wE HifET F frarme wuwew o S SfEew souet w M
tTh aw ¥
losylates ——— - :
o heat T MeO. o~ A _OAc * AcO. A OMe
""‘BDM{JTE‘ H“ﬂv]‘\/\r':'ﬁ
A B
Maa._/\,)\,ms MeD._A_~._OTs
c D

LATIC
LBau D
PIATETE
4.Caur D

Objectve Cueston
o3 TO083

20

20
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The major product formed in the following reaclion seguence is

1. Mn0;
2. HO[CH,JOH

aH PTSA
HQ 3. PCC

s]
n’j
2 o]
QHC
0

ol

e sifro s & infRm g e ©

1, MnQy
2. HO{CH,j30H

OH PTSA
HO 3. PCC

20




Ohjective Question
=k TOL0RS

The major product formed in the following reaclion seguence is

1. Na, lig. NH,

2. Hy, Rh(PPhy)yCl
Sl e Mol e
3. BHyTHF

then NatiH, Hy0,

NG
HOY

W
& *
I

fererTatan sTafeo ox § finfe g=0 300 &

1. Ma, lig. MHy

2. Hy, RR{PPh Gl
A WL
3. BHyTHF

then NaOH, HzO;

nes

20
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Ohjective Question

TO10DE

The commect order of relative rates of the following reactions is

= C0Me GN = o
-y —— —
Ky, CH ky

#o0,Me O “0ac
——— —
K, kg

Lok == kg ke == Ky
2Ky =k kg ==k
3 kg == Ky kg =2 kg
4. leg >> ki ke >> ky
AFataiEs %hfismst & e g3 & 78 & &

= C0Me CN Rl
ol —
y Me” " TCN L

FCoMe S~ & DAc
Z7 COMe
ke fig

1. Ky == kg K. == ky
2ok == b kg = ke
5. kg =2 ki by == ke,
4.k == Ky b= ky

e
()
(]

(]

A3

Ad

Caonsider the following compound where *J,, and *Jy,. represent three
bond coupling between H, & Hy and Hy, & H_ protons, respectively.

¥ X
2—-cHyte)
Hu Hb
In two different scenarios,

I Wy < Yo and
i A, =3,

the multiplicity of Hy, proton, respectively, will be
1. i = quintet; ii = guartet of doublets
i = quartel of doublets; i = quintet

. | = triplet of triplets; li = quartet of doublets
. | = triplet of triplets; Ii = quintet

(=]

f=




feetafEm ot or fmm ST s U, 99 0 &3 H, & Hy 79
Hy & H, Wt & #er & awey geas & Belita &

3, i= Bt &1 B i =Tt &1 age
4. i=fwt & .= T

i
I
AZ,
p.
A3
= a
3
g
4
Objectve Cuestion
O L The major product formed in the following reaction is
OH
MaH
=

CH
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Reaafe s F AR T s &

MaH

OH

[y

OH
OH

[ )

The major product formed In the following reaction sequence s

1.1 LDA

@il . CICOLEL
o 2. ” Me
o]
EtzM, heat
] O
1.
o]

b

20




Objectve Queston
oo Tounee

et wfifrm o0 # fnfe guo z0og &

1.0 LDA

ii. CRCOSEL

Al
Al
Al

Ad

Ozonolysis of a terpene gives equimolar mixiure of acetone, a- I

hydroxyacetaldehyde and 4-oxopentanal. The correct structure of terpene
is

ip@%&—_g




TF A # FAET FUUe (ozonolysis) THRE, o
-EESIFHITE S eSEEE 4T 4-HFHiede & THAT JH0 &ar & =dF
i JEr Howem ¥

OH

e

2 |

1
5,

M
1
.
*,
2
A3
3 J
3
Ahy
4
Olbjectve Cuestion
100 y701100 The intermediate formed in the following reaction is 4.<:|
e ——— e
(4] MaDiie 0 cl
0
]
i cl
cl
o
o
2
: CHCly
0
CHCl;
3. k!
a

[}

O
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Featafen i # fafEe awgadt &

| s e CLOC0;Me mﬂl
_——
# g Mol F e
a]
1 = A3
. a
0
Cl
I
2 -
| CHCl:
iy
CHCla
3. | s
0
cl
4. | 2 =
=0
.
1
o
2
A3
.3
3
s
4

The d-orbitals of a hydrogenic atom with n =3, [ = 2, and m = £2 are given o

by:
a.2.50 = N.RIr) sindg pf2id

Where, ¥ is the normalization constant and &(r) is the radial part of the
wavefunction. An apprapriate linear combination of these two
wavelunctions yields the real orbital

1.d,2
2.d,,
5.,
Bl
n=3[=2 FUm==x2 T TF TEEIFA AT & o-FEH Fr

W s 42 = N.R(7) sin’8 e='% ERT fémman mar &

T, N UEAedEeT TRUE ¥ T R TG @ 3 A ¥ g
ZEt T et @ Uh NS (e #0es BE aehe mEE o
EAE TR

1. dz2
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Az,
| 2
A3,

3
3

4
Alinear variation |s performed using two erthogonal basis functlons ¢4 and il
i 1o generate two optimised energies ¢4 and £ (g4 = £2). If the exact
ground and first exclted state energles are £, and Eg, respectively, the
correct statement is

1. Both £4 and £, are lower than Ey

2. gq lies between £4 and Eq

Jgq>Ea

4.8:<Ep
2 SaEig AT FEEt ¢ 7 ¢, F T &0 ow e o &
3 seasgE Tt e, AW o, s, = ;) T T TN TR £, AWE..
FRYT: TUAT Freea A (ground) TUT TUR e e F=nf € O @
FUF ¥

lLg AWMe, Bt E, B TRE

E, T E. & FeTs, um R

3 g >Ey

4.5,<E,
£

1
Az,
| 2

3
o

4

40

A particle of mass m is confined in a rectangular box with L, = 2L, . The

state with the energy ;“LLZ has a degeneracy of
¥

1.

A

E oK oo

i
4.
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FEOAHR & T O L, =20, A& T AN dad # dida &)
g e & vt 2 ¢ sEAr swHeAr &

2
BmL,

1

da e Bd
E L B

1 and 2 are the labels of two electrons. If ¢4, and ¢, are the 1s and 25

wavefunctions of He atom and o« and £ are the spin wavefunctions of an
electron, the Slater determinant that corectly describes one of the
symmetry-adapted excited states of He atom is

P (Da(l) ¢y (2)a(2)
B (1DB(1) i (2)fF(2)

C|#astLa(l) ¢y (2)al(2)
thas (1DB(1) ¢, (2)B(2)

[@us{Lla(l) s (2)al2)
o (Lle(l)  ghoe (Z)alZ)

P (1IB(1) e (Z)F(Z)

Pz (1)a(1) 2 (2)a(2)

172 2t Tl & oaw ) Tfg s, U 5. He UTATD] & 1s T 2
TINEET E T« TW G TF SHEC & I9aT Jiead E A 3 T
oI He U] & FRAATS Fegiod aiew Haeunst & e T w&
TH TmEE d aE

C|@is(Dall) @y (2)a(2)
i (16(1) ¢y (2)6(2)

i (1a(1) gy (2)a(2)
P (1)B(1)  2:(2)B(2)

3. |¢u(11¢{1) Bus(2)a(2)
pa(1)e(1) gz (2)e(2)

1 [Pu(LIB(L) @2 (2)B(Z)
e (Lla(l)  dz(2)a(Z)

()

=)

o

4.0
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Ad

Ty and ,, are respectively the bonding and anti-bonding melecular orbitals L0

formed by lingar combination of two 1s atomic orbitals of H- atom. The
spatlal part of a purely covalent wavefunction for H; molecule obtained
according to meolecular orbital theory is

1. crgﬁ :lrig{E} + :13{1 Jor (2]

2. ag(1)ag(2) - a,(1),(2)

3ol 309{2} + a,(1)a,(2)

1. 0,1 ]:IQ{Q} = a7, (1)a,(2)
o, TU o, WA H- TTATY & 7 1s TATae wewnt & 1R wEe @
79 ¥EYE T ufayEas witaw FaF £ aitas Fmew e+
HEAN WE H, ¥V & BT o aeassl Simees & 7 (spatial)
w ¥

L g (1)a,(2) +o4(1)a,(2)

2. g g(1)a,(2) - g (1)a,(2)

3.0 g(1)ag(2) +a,(1)a,(2)

4. 0,(1)a4(2) - 0,(1)0,(2)

The character table for a particular paint group is given below. The +0
characters in the irreducible representations Iy and s, respectively, are

E zﬁl ﬁz 2&1 zﬁ.a.
Ty |1 1 1 1 1
T2 | 1 1 1 = =3
Tz |1 -1 1 -1 1
Iy
Is

1.{1,1,-1,1, -1} and {2, -2,1,0,0}
2.{1.-1,1,1, -1} and {2,0, -2,0,0}
3.{1,2,0, -2,1} and {1,1,1,1, -1}

4.42.0,-2,0,0} and 2,1, =1,1, =1}
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107
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TF fadw foeg map & fw #hewte gl @ & 72 3 s
g ryEErs & sfheew € ma

| 2R R, 2h, 2R,
FH E 1 i 1 1
FEE 1 1 = =
F1E -1 1 mr 1
My
Is

1.{1,1, -1,1, -1} @47 {2, -2,1,0,0}
2.{1,-1,1,1, -1} @ {2,0, -2,0,0}
3.{1,20, =21} @ {1,1,1,1, =1}

4.{2,0,-2,0,0} T4 {2,1, -1,1, -1}

Al

Ad

Consider a matrix representation 4 of the water molecule in the basis

(V. W], where, ¥, and ¥,, are the bond vectors alang the two O - H bonds,
Consider another matrix representation # of the same molecule in a new
basis set {{7,. .}, such that i, :ﬁ[p‘a + ). 0 ::QE{E - ¥). The
character table for Oy, point group is given below:

E 3 |odx, 2} | ouly, 2)
A4 1 1 1 i
Az 1 1 -1 -1
By 1 —1 1 -1
ﬂz 1 -1 ot | 1

The irreducible representations that coniribute to # are

1. 44 and By
2 Ay and By
3.4; and B,
4.4 and A

=0




HUR {5, 7, # 9 39 & 75 3egE Fwm A @ fear e, S
, U i, & O-HxmEyt & Wy e vy €1 1 8 Hun
TEEEE (i, 0,), F 56 WA F ¥ew wegp Feaw 5 w Ee
T A 0 = (7 4+ ), 0= 2 (V- T). Cp g T & T
Hifrmerfivr ool & & mE

E Cp |[oulx, =) | ouly, 2)
2] 9 1 1 1
Az 1 1 -1 -1
By | 1 3 1 =
By 1 -1 -1 1

SryEEm AT s A TTE R e L oE ¥

1. A, 94T B,
2 A, T B,
3. A, T By
4. A, T A,

Objectve Cuestion

el A schematic rotational-vibrational spectrum is depicted below and four lines

of this spectrum far two diatomic malecules (M1 and M2) are tabulated,

alem?) [ bdem) | clem) | d lem?)
M1 | 1540 1564 1636 1660
M2 | 1544 1676 1772 1804

Intensity

a d
b C

Wavenumber (cm')

If the reduced mass of M1 is 3-times that of M2, the ratio of bond length of
i1t that of M2 is

[ &)

el Ol e Wk
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T rafiun Ue-tue Fegs o e femr o ¥ g g
ot ampat (M1 and M2) & TT =@ Fied & TR wEAt #@
grfeE fmar &

afem?) [ B dem) | clem™) | d lemt)
M1 | 1540 1564 1636 1660
M2 | 1644 1676 1772 1804

Intensity

a d
b [+]

Wavenumber (cm ')

o M1 & AT F=IAE M2 & o T B S M1 & sy S
T M2 & FEET waE ¥ HEOT

1o TIE MW wa

For a diatomic molecule, which is an anharmonic oscillator, 7, (vibrational
wavenumber) = 536.2 cm ! . The observed (T} value of fundamental
frequency is 529.4 em | The magnitude of 7, (in em 1 ) for 3™ overtone
Is closest to

1,2076.8

2.1588.2

5. 1667.8

4.2117.2

=0




T RmAaE AU S T IwHaE afeT & & B o, (Fue a
TE)= 536.2 cm ™! &I A TR ;] WA (7,,,) FH 5294 cm ' E
3 S (overtone) & B 0, (cm™! #F) @ ol o
Prae b T ¥

1. 2076.8
2. 15882
3. 1567.8
4 2117.2

A3
A4

Ojectve Question
110 701110 P

LN

Py b==g) C

)
Wy EL

The total work done by the system in the cyclic process depicted above is

1.6 P4V,
0

3. -14 PV,
AZPV,

L

=

20




] T
o

i

T AT e e A e T gm F &

1.6 P4Vy
20
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Objectve Cuestion

e The application of Euler’s reciprocity relation (cross-derivative rule) to the i

volume of 1 mole of an ideal gas results in mixed second derivative of
equal to

(..

Ll

TF FEY fW F 1 @9 § HTET F 919 I geeadT Y (FE-
groe W) F FEnEw § 3= v o e T ageaew o &

i3

L =—

Pz
- RT

Pz

[

[ =]
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Objectve Cueston
12 o Consider a two-level system at thermal equilibrium. The ratios of the
exclted state population to the ground state population are 0.50 and 0.25 at
§00 K and 300 K, respectively. The energy gap between the two levels
{In unit of 10721J) Is closest to [kg = 1.38 x 1072%K )
1. 1.44
2.287
3.5.74
4.11.48
TET AN O T E-FE e o7 e S 600 KoFar
300 K 9T 3aTaa Hazur gafe Fur s yaww 5aft & waee
FHEY: 0.50 TW 0.25 ¥| & T F AT FA1 A0 (10721 i v
# oo Beeomt or
[kg = 1.38 x 10723 JK -]
1.1.44
2 2.87
3.5.74
4. 11.48
Ay
1
Az,
A3,
)
4
Objectve Cuestion
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The temperature dependent standard electrode potential of
Agis)|AgBr{s)|Br(aq) fits the expresslon

E(V) = 0.0713 - 499 x 107 (= - 298) - 3.45 x 1075 (Z - 293}2_

At 398 K, the entropy change, As7 , (in JK T maol™ ) is

1. -48.2
2.-14.7
3.48.2
4. 114.7
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Ag(s)|AgBr(s)|Br (TeliT) &1 O3B HiEe A fad,

T
E™(V) = 0.0713 — 4.99 x 107* G —298) — 345 x 107 {; —208) WIE #
T dem ¥

398 K UL, T F @gaa. a5t (nJK Ymort? 3k

1. —48.2
2. =147
3. 482
4 114.7

“

1

AIJ

| 2

'

3

g

§

if £7 for 0C1-(aq)|CI~(aq) and CI-(ag)| 5 Clz(g) half-cells, respectively, are
0.94 W and -1.36 ¥, then EY (in V) for the DC!‘(aqj}%Cl,{g} half cell is

1. 042
X -220
.0.52
. 1.04

@R OCI- (Fha)CI- (ag) 79T CI (aq) |5] Cly (g) -2t & famr £°

FAY: 0.94 V T2 -1.36 V¥, 3 OCr (5 |% Ol (g) ¥ &= & fam
Edpw #) %

3
4

4.0

4.0




Two reactions have same pre-exponential factor, but £, (activation energy)
af the first reaction is lower than that of the second reaction by 5 keal
mol~1. Given R = 1.987 = 1072 keal mol™! K-! . The ratio of the rate

constants of the first and second reactions at 298 K Is closest to

1. 4a50

2. 22025

3.5

4.150
2 ¥ifEmat F qF-sorarhr TuTE wee ¥ oig vy winfen &
E_ (®iwma F=1), T #ffre @ Skealmol 'FR 8 B E R =
1.987 = 107 keal mol™" K™ . 208 K o wigwr awr fudvw sifdfranat & ax
Proairt & o e Beeaw L am g

1. 4650
2. 22025
3.5

4. 150

fhy

1

Ohbjectve Question
e s The isomerization of cyclopropane to propene follows Lindemann
mechanlsm and Is carrled out In the high-pressure limit. The ratlo of the
rate constants of activation to deactivation steps is 10, and that of product

formation to deactivation step iz 15. Given the effective rate constant as
150 577 | the rate constant (in ™) for the deactivation step is

1. 1.5

2.0

3.10.0

4. 7.0
TEFAMITT &1 ol # waagTs WEms froiaiy & s & g
T S== T W A R o ¥ wfsoor swor o frftmaer o &
gz oot & aegura 10% T soue Ao o @ ST St @
3T 15 ¥ TR vaEh & BEae 15057 & o AfEeTe mo F R
o mas 7 A %

14,8

2.1.0

3.10.0
4.7.0
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The rate of a surface catalyzed reaction between CO(g) and 0(g) lollows
Langmuir-Hinshelwood mechanism. If ¢4 gets dissociated during
adsorplion, the rate of the reaction is
[where, p represents the partial pressure and K represents the surface
binding constant on the species. k is a proportionality constant]
kKo pea'ﬁ'.:l.f;dli';";a

.

(1 +KeoDeot Ky, pﬁz)

L.

-‘l':'Kcn Prn Ky 2 Pog
" 1+KeoPeotKo 2Pog

3 Kepey iy zpuz
1+ Pog

kKeoPoo Koz Pos
' {1+K,_.,,p,_.u+1-:'ulp,,2:l-2
CO(g) TUT 03(g) & FT TF Foe Sodiia Hafear & &1 Fmegg-
firege femfafr & e & &) ofy afnefooT &
ghg o, e et . St s A &
(=5, p Hifdr ow & BFly & & 7w £ mfis & a0 999
T Fr BET w1 )k U FEuiaea B §]

1/2_1/2
k'xcapru'-‘fuz Po,

1. £ X4
(1 +KeaProt H:zrzpﬁlrg)

ke K:'DT-".:':I'RDE Pog
"4 HpaPoat KoaPos

3 k'FED'KD-..-pEI-..-

1+K2T'Iﬂ'1

kKeopeo Ko, Pay

4.
(1+Kcopeo +HKpa Pos ']J

Al

20

20




In solids, the filled molecular orbitals contribute to the

1. Rydberg states
2. Valence Band
3, Conduction Band

4. Frenkel Exciton

SrEt A, A7 g7 WVaE Faw & I0EE e &

1, F=at st &
2. B i #
3, TTEEar i #

4. teper termrEete &

fhy

1
.-".31
2
A3 L
. 3
3
g
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Ohbjectve Question
ol oo Identify A, B and € in the following stress-strain plot of a polymer.

/.

Strain

c

Stress

1. A; yield region, B ; elastic point, € ; plastic reglon
2. A: plastic region, B : yield point, € : elastic region
3. A: elastic region, B : yield point, C : plastic regicn
4. A elastic region, B : plastic point, C : yield region

U AgAd & feonad Wieae-tagid (stress-sirain) ¥e® # A, B

TUT C @ TEEET

B
B "
o C
WA

Strain
1. A: 9Ifey 819, B : UeATEy foeg, ¢ : guem &9
2 A: gUET &9, B wiew Reg, © . wemmey e
3. A: UTUTEY B, B : #ew fieg, € guew AW
1. A: UOTEY §9, B goed g, © WU &Y
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Al
AZ
Al

Ad

The percentage error In the measurements of mass and linear velocity of a
particle, respectively, are 3% and 4%. The maximum percentage error in
the kinetic energy of the particle is

1. 5%

1. 7%

1%

4. 24%
TF T F geuAe o T A & Aot # oftew 1R Feen aw
TUT 4% ¥| FU F AT T # sfOwaR ofavm R E

1. 5%
LT%
3 11%
4. 24%

Al
AZ
Al

Ad
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