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SECTION 1 - SECTION 1

Question No.1 (Question Id - 30)

For the given reaction, the correct reagent is :

OH

(A) O NaBHy4

(B) O NaBH,4/CeCl3 (Correct Answer)
(C) O LiAlH,

(D) O DIBAL-H

(E) O Ho/Pd

Question No.2 (Question Id - 8)

For'n’ moles of a ‘Van der waals’ gas having the equation of state

' p+”_2a (V —nb}=nRT,
T W= f
(au)

(&

[U is the internal energy]

is equal to :

(A)O nRT
WV —nb

B)YO [(y2 W RT O
V2o )lV-nb)

C 2
©0O (Correct Answer)
Vi

(O)O 2nRT , n’a
V—nb 2

(EYO nR
V—nb

Question No.3 (Question Id - 6)

For an ideal gas (PV = nRT)

[ ade™
| P | is equal to :
"\'-FNSTJH
(A)O nRT
V2
O —:{—[3 (Correct Answer)
(C)O nrV
=
D) O 2
TR
(E)O  nrr?
v

Question No.4 (Question Id - 37)




One has studied the reaction of BMe, with the following set of amines and determined
the AH values for each of the reactions :

(A) NMe,, Et;N, Bu,N
@ (&) (©

PPh
B P P
L
(a) (b) (©
CH, CHj
CH,4
(@ (b) ©)
CH3 CH3
D) (ON » (ON , (ON
CH, CH,
(a) (b) (©

In your opinion, which of the following answer set is correct for most spontaneous
reaction ?

(A) © A(c), B(b), C(b), D(c)

(B) O A(a), B(b), C(c), D(b)

(€) © A(a), B(a), C(b), D(a)

(D) O A(a), B(a), C(c), D(b) (Correct Answer)

(E) O A(b), B(c), C(a), D(c)

Question No.5 (Question Id - 49)
The O - O stretching vibration in oxyhemoglobin is :
(A) O Higher than O - O stretching vibration of molecular oxygen
(B) O Lower than O - O stretching vibration of molecular oxygen (Correct Answer)
(C) O Equal to the O - O stretching vibration of molecular oxygen
(D) O Very close to the O - O stretching vibration of hemocyanin
(E) O Close to the O - O stretching vibration of Na,O,

Question No.6 (Question Id - 25)

0 OMe 0l
K\H’L ) tay OK/DMSO | TS +’\’J Lo
N T Meo BRE -

A B

In the following given reaction, the product distribution will be :

(A) O Only A

(B) O OnlyB

(C) O A is major and B is minor (~A>B) (Correct Answer)
(D) O B is major and A is minor (~B>A)

(E) O A and B formed equally (A = B)

Question No.7 (Question Id - 45)
The color of Ruby(Al,O3 contains 0.2 - 1 atom% of Cr3*) and potassium permanganate are because of :

(A) O d -d transition and ligand-to-metal charge-transfer transition, respectively

(Correct Answer)
(B) O ligand-to-metal charge-transfer and d-d transition, respectively
(C) O d-d transition and d - d transition, respectively
(D) O Ligand-to-metal charge-transfer and ligand-to-metal charge transfer transition, respectively

(E) O Metal-to-ligand charge-transfer and ligand-to-metal charge-transfer, transition, respectively

Question No.8 (Question Id - 31)

The 13C NMR spectrum for the following compound contains these peaks : 17.3, 61.1, 100 - 150 ppm(four peaks) and 166.8
ppm. The compound will be :




(A) O e
o/\ (Correct Answer)
(B)O O
NH- ™~
(99X 0]
1\|]H
o) Me
Me
(d)O (0]
Me
O
Me
(E)O (0]

Me

Question No.9 (Question Id - 18)

Identify the major product :

Fh
Bu—— I;l BuOK
H-—|—NMe; A
Ph
(A) O

Ph

Bu H

H NMe,
Ph

B) O

Bu
|
H
Fh
I (Correct Answer)
Ph H
(d)O Ph
Bu——H
H —+— O'Bu

Ph
Ph
(C)O |Bu

(E)O Ph

Bu—+—H
BuO——H

FPh

Question No.10 (Question Id - 29)
Identify the major product :

(1) (Cy),BH

Ph :
(2) T, NaOH

(A)O Ph H

=

H Cy
B)O H
T

o
(C)O [Ph Cy

>:< (Correct Answer)

H H

O)O




(E) O Ph-CyHsg

Question No.11 (Question Id - 10)
For the mixing of two ideal gases at same temperature and pressure, which of the following is incorrect ?

(A) O ASpix>0
(B) O AHpix <0 (Correct Answer)
(C) O AGpy <0
(D) O ASgyr=0
(E) O AHpix=0

Question No.12 (Question Id - 16)

The rotational constant and interatomic distance of HF are given by 4.1 x 1022 J and 92 pm, respectively. The moment of
inertia of the molecule is calculated as :

(A) O 4.20 x 1047 kgm?
(B) O 2.81 x 1046 kgm?
(C) O 1.36 x 1047 kgm? (Correct Answer)
(D) O 2.81 x 1047 kgm?
(E) O 3.47 x 1046 kgm?

Question No.13 (Question Id - 20)

Br
/\, AN
Y “Ph
\- : ."Jl ?l’ \\/\f
A= \/\; , B=nBuli, C=PPhy
D=PhCHO

For the conversion of the given reaction, the following reagents are used in which sequence ?

A)O A-B—-C—-D
(B) O A—C — B — D (Correct Answer)
c)O A-D—->B—-C
bD)O A-C—-D—B
(E)YO A-B—>D—->C

Question No.14 (Question Id - 26)
OS2 Lit 08 Lit

oLt 2l
0 y~N—((LD&) M ok T

e i
o T e T
| ’i < &) ®)
™ » OS Nat OENa+t

NaH

For the two sets of given reactions, what will be the correct combination of enolate intermediates ?

(A) O (A), (C)

(B) O (A), (D) (Correct Answer)
() O (B), (C)

(d) O (B), (D)

(E) O (A), (B), (C), (D)

Question No.15 (Question Id - 19)

COOH o Ne)
(&8 \

Hz ...... l-]B
COOH Hs He p,

H;—
HO

Identify the marked hydrogen atoms as heterotopic or homotopic in the following molecules. What will be the
correct answer for the given pair of hydrogens :

H‘|&H1;H3&H4;H5&H5?

(A) O All are hototopic
(B) O Homotopic; Heterotopic; Heterotopic
(C) O Heterotopic; Homotopic; Heterotopic




(D) O Homotopic; Homotopic; Heterotopic (Correct Answer)
(E) O Homotopic; Heterotopic; Homotopic

Question No.16 (Question Id - 1)

For the following function if {x>=p;_ql then find the value of M.

flix) = M = Constant forp<x<q
=0 Otherwise

) O A (Correct Answer)

a-p

(B) O zero

(© O q2—p?

d)O g-p
q+p
(E) O p+gq

Question No.17 (Question Id - 32)

Arrange these compounds in descending order of their Apay.

Me

>
0 i=o

Me

Me

QR

Me

5

Choose the correct answer from the options given below :

(A)O C>D>B>A
(B) O B>D>A>C (Correct Answer)
(C)O A>B>C>D
(D)O A>C>B>D
(EYO B>D>C=>A

Question No.18 (Question Id - 2)
Find the angle between the two vectors, E:3 i—2;+.f§k and g:5 i+31+\."f i

(A) O a5°
(B) O 10°
(C) O 62° (Correct Answer)
(D) O 28°
(E)O 76°

Question No.19 (Question Id - 41)

Some physical properties of chemical compounds are mentioned as follows :

A Thermally most stable |B. Highest proton affinity |C. Highest solubility in water
(a) PHCI (a) MesN (a) AgF
(b) PH4Er (b) PhgM (b) AgBr

Y
(¢) PH,l (c) N@ OM"/} (¢) Agl
3

Which of the following answer set is correct corresponding to the properties mentioned above ?

(A) O A(c), B(a), C(a) (Correct Answer)
(B) O A(a), B(a), C(c)
(C) O Alc), B(c), C(a)
(D) O A(a), B(c), C(a)
(E) O Ac), B(c), C(c)




Question No.20 (Question Id - 50)
One can describe the oxygen binding motif in oxyhemerythrin as :

(A) O n' - superoxide

B)O pl- Hydroperoxide (Correct Answer)
(©) O p-n2:n2- peroxide

(D) O n2- superoxide

(E) O n2- peroxide

Question No.21 (Question Id - 27)

Write down product A in the following rearrangement reaction :

I\:de
Yy
—— A
Me

(A) O Me
z QAc
(B)O Me
S OAc
(Correct Answer)
Me
(C)O Me
// “'-.\:'/ OAC
i
(D) O Me

@/1 \hg OAc
@/31 Me

(E)O

Question No.22 (Question Id - 12)
Which of the following statements about the temperature dependence of reaction rates is correct ?

A
A O The slope of the plot of In k against % is always independent of the activation energy of the reaction.

(B) O Activation energy is the maximum energy that reactants must have in order to form products.

(C) O Reactions of the same order must have the same activation energy.
(D) O Stronger dependence of reaction rate on temperature leads to higher activation energy.

(Correct Answer)
(E) O Temperature dependence of reaction rates always has to follow the ‘Linear’ behaviour.

Question No.23 (Question Id - 7)
For a cubic crystal if the relationship between the lattice distance (d) and the wavelength (A) of X-ray is represented as d =
4.85\, then the difference between the angles of first and third order diffraction from the crystal would be :

(A) O a.70°
(B) O 5.95°
(C) O 30.72°
(®) O 12.10° (Correct Answer)
(E) O 18.02°

Question No.24 (Question Id - 38)
Consider, the following reaction is occuring when M = FeZ*, Fe3*, Cr3* and Ni2*.
[M(H20)6]™ + Hp0 = [M(H20)s (OH)I™* + H30*
Which of the following answer is correct for the increasing order of pKj values of different metal ions ?

(A) O Fe?* <Ni2* < Cr3* < Fe¥*
(B) O cr* < Fe®* < Fe?* < Ni2*
(C) O Fe3* < cr3* < Ni2* < Fe2* (Correct Answer)
(D) O cr¥* < Fed* < Ni2* < Fe?*
(E) O Fe?* <Fed* <Ni?* <Cr¥*




Question No.25 (Question Id - 39)

Consider the following reaction is taking place at 25°C :
Cut +Ft = cut + Fe?t

where, Eocfwcm =0.153V ; E°FE3+J’,FE2+ =071V,
The equilibrium constant (K.p) for the reaction is :
(A) O 2.95x 1010 (Correct Answer)
(B) O 3.52x10"
€©) O 4.4x108
(D) O 3.52x10*
(E) O 4.1x10"7

Question No.26 (Question Id - 5)

From the graph below, the correct order of the real gases with increasing value of the Van der waal's constant 'a’ is :

c ibility -
factor —
10 p=—"—

(@)

0 200 400 600 800

(A)O B<A<C<D
(B)O A<C<D<B
(C) O A<B<C<D (Correct Answer)
(D)O B<D<C<A
(E)O C<D<A<B

Question No.27 (Question Id - 21)

Identify the major product :

@ + Br, + NaOEt ——

0]
(A O Br
O/ (Correct Answer)
O~ "OEt
B)O OEt

Question No.28 (Question Id - 47)
A researcher has measured the room temperature magnetic moments of Nay[PdCl,] and [Fe(H20)g](ClO4)2. In your opinion,
which of the following set of answers fits well with your expectation ?

(A) O 0and 5.1pg, respectively (Correct Answer)
(B) O 2.9 pg and 0, respectively

(C) O 0and 4.7pg, respectively

(D) O 2.83pg and 4.90pp, respectively

(E) O 0and 0, respectively

Question No.29 (Question Id - 23)

Draw the major product :

NHCO,Et
cHO

= + ( Xylene

- P 110°C

(A) O




NHCO,Et
CHO

(Correct Answer)

fir,

Me
(B) O NHCO,Et
CHO

Me
€O NHCOzEt

Me

“CHO
0O  NHCO,Et
Me

il

%,

‘CHO
(E) O NHCO;Et CHO

S % Me

Question No.30 (Question Id - 4)
The de-Broglie wavelength associated with an electron in the first Bohr orbit of hydrogen atom is :

(A) O 5.30 pm
(B) O 332 pm (Correct Answer)
(C) O 3.30nm
(D) O 5.32nm
(E) O 727 pm

Question No.31 (Question Id - 44)
Categorize the following compounds according to the increasing order of C - O bond distances :

A. [V(CO)eI

B. [Fe(CO)gl?*

o

. [Mn(CO)g*

@)

. [Cr(CO)g]
E. [Fe(CO)*

Choose the correct answer from the options given below :

(A) O B<C<D<A<E (Correct Answer)
(B) O A<E<D<C<B
(C)O E<A<D<C<B
(D)O B<C<E<D<A
(E)O E<A<D<B<C

Question No.32 (Question Id - 24)

Predict the major product :

Me
S Zn(BE
O'/M% PhNH24r(B 02
H
(A) O Me
N
H

B) O Me




(Correct Answer)

H
(D) O Me

“ OH

Question No.33 (Question Id - 40)

Calculate the EMF for the following reaction at 25°C.
Mg + Fe?t(1 M) = Mgt (0.1 1) + Fe

[u] N [u] s ]
where, E MeZ* Mg = 263V, E Tt fFe = 0,441V

ANSWER :

(A) O 225V

(B) O 2.21V (Correct Answer)
(C)O 219V

(D)O -2.19V

(E) O 2.3V

Question No.34 (Question Id - 22)

Identify the major products in this transformation :

Me

CO,Et
CO,Et
Me
B)O Me
Lt
Me
~ CO,Et
(C©)O Me
P - CO,Et
Me
= EtOQC)
DO  Me
= + ECOgEt
N COgEt
Me
(BE)O | Me
= + r St
= B0, ) (Correct Answer)
Me

Question No.35 (Question Id - 28)

The product A of the following reaction is :

H
ZnB:
O Znbn

(A O




“OH

B)O
OH
R
©O
“OH
X
(d)O
(Correct Answer)
OH
R
(E)O
OH
e

Question No.36 (Question Id - 14)

The observed fluorescence lifetime of a certain fluorophore is 25.0 x 109 s and its fluorescence quantum yield is 0.50. The
rate constant for fluorescence Kg is :

(A) O 125x107 s

(B)O 05x107s™

(€) O 2.0 x 107 s (Correct Answer)
D) O 4.0x107s™

(E) O 50x108s"

Question No.37 (Question Id - 13)
Given that for a certain reaction, Keq at 300 K is 20.0 and AH° = 100 kJmoI'1, the value of Keq for the same reaction at 400 K,

assuming AH° to be independent of temperature, is closest to :
R =8.3 JK'mol]

(A) O 20e1° (Correct Answer)
(B) O 20e83
(C)O 20

(D) O 40e
(E) O 20e

Question No.38 (Question Id - 48)

Consider a metal complex where the metal ion is present in a trigonalbipyramidal geometry. In your opinion, which of the
following order according to the energy of d-orbitals is correct ?

(A) O dy2.y2>d,2>dy, >dy, =dy,

(B) O dz2>dyy =dy2 2 >dy, = dy, (Correct Answer)
(C) O dy2>dy, =dy, > dyy>dy2,2

(D) O dy2.42 > dyy > d;2 > dy, = dy,

(E) O dz2=1d,22>dy, =dy, = dyy

Question No.39 (Question Id - 11)

For an ideal mixture composed of two components, which of the following is correct ? [x is the mole fraction of one of the
components in the mixture]

(A) O 0 Lo 0 /; 0
'Q'Gmix Asmix
nRT e nR /
1 0 0;5 1




(Correct Answer)

(E)O

Question No.40 (Question Id - 36)
Choose the correct set of answers among the following sets :

A. Lowest angle XPX (X = F, Cl or Br) among :
(a) F3PO, (b) CI3PO, (c) BrgPO

B. Lowest angle XCX (X = F, Cl or CH3) among :
(a) Fo,C =0, (b) CI,C =0, (c) Me,C =0

C. Lowest energy of inversion among :
(a) N(CHa)s, (b) P(CH3)s, (c) As(CH3)3

Choose the correct answer from the options given below :

(A) O A(a), B(b), C(c)
(B) O A(c). B(a), C(b)
(C) O A(a), B(b), C(a)
(D) O A(a), B(a), C(a) (Correct Answer)
(E) O A(b), B(b), C(b)

Question No.41 (Question Id - 3)

Assume an experimental measurement can predict the position of an electron with an accuracy of +1 x 10" m at time t. The
uncertainty in the electron’s position after (t + 10) s would be :

(A) O 29x10"m

(B) O 5.8x10%km (Correct Answer)
(©)O 6.2x107 km

D)O 50x10°m

E)O 116x103m

Question No.42 (Question Id - 46)
Consider you have five complex solution in water, where the concentration of each solution are 0.5 mM.

A. [CoCl,*

o8]

. [Co(H,0)gl?*

C. [Cr(H0)]**

D. [Mn(H0)g]?*

E. [Fe(CN)g]?*

In your opinion, which of the above complex will have highest molar extinction coefficient value for d - d transition ?
(A) O A (Correct Answer)

B O B

(©)O C

(O)O D
(E)O E

Question No.43 (Question Id - 35)
Choose the correct set of answers among following :

A. Highest solubility in water between the following compounds :
(a) CsF, (b) NaF




B. Highest melting point between the following compounds :
(a) AlBr3, (b) MgBry

C. CsF and NaCl has
(a) 8:8and 6 : 6 coordination geometry, respectively.
(b) 6:6 and 6 : 6 coordination geometry, respectively.

Choose the correct answer from the options given below :

(A) O A(a), B(b), C(a) (Correct Answer)
(B) O A(b), B(a), C(b)
(C) O A(b), B(a), C(a)
(D) O A(a), B(b), C(b)
(E) O A(b), B(b), C(a)

Question No.44 (Question Id - 15)

Following molecules show intense m—m* electronic transitions in UV-region. Which order of the transition
wavelengths is correct for the molecules ?

(A)O A=B>C
(B) O B <A<C (Correct Answer)
(C)O B>C>A
(D)O A>B=C
(E)O C<B<A

Question No.45 (Question Id - 43)

Alkene hydrogenation reactions of the following substrates were studied in the presence of Wilkinson's catalyst.
Different rate constants were observed for the different substrates. In your opinion, which of the following order of
rate constants are correct for the mentioned reaction ?

o

D. e
Choose the correct answer from the options given below :

(A) O A>D>C > B (Correct Answer)
B)O D>B>C>A
(C)O B>C>D>A
D)O A>C>D >B
(EYO D>A>C>B

Question No.46 (Question Id - 42)

For the following reaction :
CoHoCl+Pb+ Na—s A+ NaCl

The structure of A is :
(A) O (CgHs5)4Pb (Correct Answer)

(B) O (CoHs),Pb
(C) O Pby(CaHs),
(D) O (CoHs)gPb
(E) O (CyHs)3PbCI

Question No.47 (Question Id - 9)
The below question has been dropped and full marks are awarded.

A container containing 1.0 mole of an ideal monoatomic gas at 127°C is expanded reversibly and isothermally from an initial
pressure of 3.0 atm to a final pressure of 1.0 atm. The values of w, AH and ASgy for this process are :

R = 8.3 Jmol"'K"]

A) O w=-996kJ;AH=0; ASgys = 24.9 JK™!




(B)O w=-996kJ;AH=0; ASgs = 16.6 K
(©)O w=-664kJ;AH=0; ASgys=24.9 JK
D) O w=-332kJ; AH =0; ASgys = 24.9 JK'
(BE)O w=-664kJ;AH=0;ASgs=16.6 JK™

Question No.48 (Question Id - 33)

NH,

B Me/L\ COOH

+ &Moo

H

N

Which of the following statement will be the correct one ?

OH

]

(A) O A =Proline, B = Alanine, C = Glycine, D = Tryptophan
(B) O A = Proline, B = Alanine, C = Tryptophan, D = Glycine
(C) O A =Glycine, B = Proline, C = Alanine, D = Tryptophan
(D) O A= Alanine, B = Proline, C = Tryptophan, D = Glycine
(E) O A = Alanine, B = Proline, C = Glycine, D = Tryptophan (Correct Answer)

Question No.49 (Question Id - 17)

Me O
5 |
4
. ¢ W
o
OH
Predict the (R}, (5) nomenclature in the given molecule (A) :

(A) O 18, 6S (Correct Answer)
(B) O 1R,6R
(C)O 1R, 6S
(D) O 18,6R
(E) O 1R, 5S

Question No.50 (Question Id - 34)
Choose the correct set of answers among following :

A. Lowest melting point among following compounds :
(a) Si, (b) Ge, (c) Sn

B. A tetrahalide that ‘does not’ exist
(a) Snly, (b) Gely, (c) Pbly

C. Which of the following MH, will react with 0.5 N NaOH ?
(a) CHy, (b) SiHy, (c) GeHy

Choose the correct answer from the options given below :

(A) O A(a), B(a), C(c)
(B) O A(c), B(b), C(c)
(C) O A(c), B(c), C(b) (Correct Answer)
(D) O A(b), B(c), C(b)
(E) O A(c), B(b), C(b)




