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Useful Constants:

Rydberg constant = 109737 cm™"; Faraday constant = 96500 C; Planck constant = 6.625 x 107> § s;
Speed of light = 2.998 x 10" m s™': Boltzmann constant = 1.380 x 107 ) K™'; Gas constant = 8.3 14
JK ' mol™ =0.082 L atm K™ mol™ = 1.987 cal K™' mol™'; Mass of electron = 9.109 = 107" kg;
Mass of proton = 1.672 x 107 kg; Charge of electron = [.6 x 10™'" C; 1 bar = 10° N m™%; RT/F (at
298.15 K) = 0.0257 V; Avogadro number = 6.022 x 107

Part-A , d
1. The crystal system with lowest symmetry among the following is:

[A] Cubic [BY triclinic
[CT Monoclinic [D] orthorhombic

2. With increase in temperature. the electrical conductivities of metals and semiconductors

will:
[A] decrease and increase respectively {B] increase
[C] increase and decrease respectively [D] decrease

3. Excitons that give rise to electroluminescence are created by:

[A] Photoexcitation [B] thermal annealing
[C] application of an electric field [D] efectron beam irradiation

4. X-ray diffraction peaks for a specific Miller plane of a crystal appear at the angles 6, and
0 for incident X-ray wavelengths of A and A, respectively. If &, =24, then:

[A] ©2=28 [B] sin® = 2sin6;
[C] sinB; = 2sinb, [D} sinB, = sin28,

5. Critical temperature and pressure of a van der Waals gas are —122 °C and 48 atm.

respectively. The radius of the gas atom is close to: .
[A] 25A [B] 1.54
[C] 1.05A D] 3.1A

6. The ligand that forms sigma. pi.. delta and phi bonds with actinides is:

[A]l [CsHs)™ (B] [CgHg]*"
[C] [CeHe]™ (D] [CgHel™
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7.

10.

12.

13.

The space and spin parts of the valence bond wave function of H, molecule, in its ground
state respectively, are:

[A] symmeltric and antisymmetric [B] symmetric and symmetric
[C] antisymmetric and antisymmetric [D] antisymmetric and symmetric

A constant current of 0.8 ampere is used for 15.2 minutes to deposit copper (at wt. 63.55)
at the cathode from the electrolyte containing Cu** in water and oxygen evolution at the
anode of an electrolytic cell. The amounts of oxygen and copper deposited at the, anode
and the cathode, respectively. are:

[A] 0.0096 and 0.1008 g [B] 0.1238 and 0.0408 ¢
[C] 0.5203 and 0.3232 g [D] 0.0605 and 0.2403 ¢

Effective magnetic moment for a £1€ ion is:

[A] 10.60 BM (B] 9.72 BM
[C] 9.59BM [D] 7.94 BM

The number of lines shown by [VO(acetylacetonate).} in the EPR spectrum at 25 °C {] =
7/2 for "'V is:

[A] 6 [B] 7
[C] 8 D) 1

. The chemical shift (8) in ppm for a proton that resonates at 130 Hz downfield from TMS

on a spectrometer operating at 60 MHz is;

[A] 0.46 (B] 216
[C] 1.96 [D] 2.26

The origin of the yellow-orange colour of [Co(en);]Cl; is due to:

[A} ligand-to-metal charge transfer transition

[B] metal-to-ligand charge transfer transition

[C] ligand-to-ligand charge transfer transition .
(D] ligand field transition -

Ferredoxin is a Fe-S protein, where the oxidation state of iron varies between:

[A] 0and2 | [B] 2and 4
[C} 2and3 [D] 3and5
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14. Identify the set of terpenes which contains mono-. di- and triterpenes respectively, from
the fotlowing:

[A] Camphor, Retinol, and Geraniol
[B] Menthol, Rubber. and Phytol

C1 Camphor, Retinol, and p-Carotene
[D] Menthol, Phytol, and Eucalyptol

15. The products obtained in the given biotransformation are:

_ OCOCH; lipase enzyme from
O’ Pseudomonas cepacia

o

“OCOCH;,
racermic
OH wOCOCH;, ~OH WOH
+ +

[A] O:OH O"‘0(30(31—(3 [B] O"’OH O"’OCOCH3

R, S-enantiomer S, R-enantiomer S, R-enantiomer racemic

OH ~OCOCH, C.LoOH OH
+ +

[C] O:OH ococH, P! OH “OCOCH,

R, R-enantiomer S, S-enantiomer racemic R, R-enantiomer

16. The major product obtained in the following reaction is:

H P - H,0,
Ph ~
SePh
: RS
(Al S B
D D
(€} o PN (D] ph/j\

Ph

17. 1dentify the compounds which exhibit axial chiralitj-' from the following:
. CH
& WK Uy
HO,C NO; i MG CHy
O,N CO,H : \ /
C L b
H HyC™ H

(i) (i) (i) . Br {iv)
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[A} (), (iD) [B] (). (i)
[€C] (i), (ui) [D] (i (iv)

18. Identify the most appropriate method for N-terminai sequencing of peptides:

{A] Bergmann degradation [B] Edman degradation
[C] Hoffmann degradation [D] Weerman degradation

19, 1dentify the set of alkaloids from the following:

[A] caryophyllene and ¢-ocimene [B} cortisone and diosgenin

[C] cephalin and lecithin [D] mescaline and vinblastine .’

20. The IR spectrum of an unknown compound shows a very strong, broad peak in the range
of 2500—3400 ¢m™'and a strong. broadened peak at 1710 cm™'. The electron impact mass
spectrum of the compound is given below. The compound is:

43
100

&0
1]
Y 50~
E ;
<L
2
B 40
L
o
* 20—
| I l M(88)
J ll diphii S PO SN
1 [ T t ¥ T 1 T ¥ T T T
20 25 30 3h 40 45 59 85 50 [554] TF 7hOBD &5 835
iz
[A] n-butanocic acid [B] .'2—methylpropan0ic acid
[C] methyl propionate [D] ethy! acetate
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Part-B

21, The number of stereoisomers possible for [Co(en)(NH;),CIBr] (en = 1.2-diaminoethane)
is:

[A] 3 (B] 4 [} 3 [D] 6
22. The concentration of H™ in a solution of NaOH having pOH of 11.30 is:

[A] 20x10°M [B] 62x107°M
[C] 40x10°M D] 5.0x107"M

23.0.3542 g of pure Na,CO; (MW = 106 g/mal) is dissoived in water in a conical flask and
titrated with aqueous HC| solution. 30.23 mL of HCl is required to neutralise the solution.
The strength of the HCI solution is:

[A] T.ON [B] 0.33N
[C] 022N D] 0.09 N

24. The most preferred cation for valinomycin is:

[A] NH4 [B] K
[C] Cs [D] Na'

25. Compared to ground state, photoexcited chlorophyil acts as:

{A] A better oxidizing agent only
{B] A better reducing agent only
IC] Both inferior oxidizing and reducing agent
{D] Both superior oxidizing and reducing agent

26. The point groups of the following molecules are :

2

N F .
CN-\ | ,,N | /F
o, F—P__
N I vy ‘ |\F
N\) F
(i) (ii)
[A] (i) Dsyand (ii) Csp [B} (i) Dyand (ii) D.y
{C] (l) Dg and (Il) D}h [D] (1] Dﬁh and (”} ('Sh
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27,

28.

29.

30.

31.

{-4*

In sandwich-type ferrocene, the orbitals involved in bonding are:

[A] Only d; and pn [B] d...d.,and pn
[C] dy, dyzand pn {D] Only d\;and pr

The product of the reaction of sodium with a {(2.2.2)-cryptand is:

[A] [Na(2.2.2.)]'Na [B] [Nay2.2.2)] :
[C] [Na(2.2.2)]"¢ D] [Na(2.2.2)] Na*

Anhydrous AICl; and GaCl; are covalent in character, but form metal ions in solution,
because:

[A] they do not react with water

[B] the ions are hydrated and the amount of ionization energy exceeds the hydration
energy

[C] the ions are not hydrated and the amount of hydration energy released exceeds the
ionization energy

[D] the ions are hydrated and the amount of hydration energy released exceeds the
ionization energy.

The correct statements from the following is/are:

(i) Co”"(aq) is a powerful oxidizing agent.

(ii) [Co(NH3)s]*" is less labile than [Co(NHs)e]*".

(iii) Overall formation constant of [(Co(NHs)s}** is much higher than that of [Co(NHx)s]**.

[A] (i) and (i) [B] (i) and (iii)
[C] (i) and (iii) [D] () only

The product of the reaction of XeF; with AsFs is:

[A] [XeFJ'[AsFel [B] [AsF,]'[XeFs]”
[C] [Xel'[AsF:)* D] [AsFe]"[XeFY

. The correct statements regarding the substitution reactions of octahedral complexes via

associative pathway are:
(i) a large negative value of AS”
(i) a large positive value of AV?
(iii) a large positive value of AS*
(iv) a large negative value of AV*
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[A] (i) and (i) [B] (i) and {iv)
[C] (i) and (iv) [D] (i) and (iii)

33. The products of the reaction between Cps;Ln and FeCl, are:

[A] Cp;Fe and LnCl; : _ [B] CngC and LnCl;
[C] CpsFeand LnCls [D] CpFeCland LnCi;

34, The incorrect statement regarding beryllocene is: !

A] Be is coordinated to two n-> cp ligands
[B] Distance between Be and two cp-rings are not equal
[C] It has a slipped sandwich structure

[D] It deoes not obey 18-¢ rule

35. A-D in the following reactions are:

FeiOy + A — FeO

FeO + B — Fe + CO;
Fe + CO —» C

C + D — [Fe(CON*

[A] A=0::B=CO;C=Fe(CO)s; D=KOH
[B] A=CO:B=CO:C=Fe(CO)s:D=KOH
[C] A=CO;B=CO;C=[Fe(CO):]":D=H"
[D] A=0,;B=CO;C=[Fe(CO)]*;D=H"

36. The oxidation states of iron in hemoglobin, myoglobin, transferrin and ferritin, are
" respectively.

[A]  +2,+42, +2 and +2 [B] +2, +3,+2 and +3
[C] +3,+2, +2 and +3 [D] +2,+2, +3 and +3

37. The number of electrons donated by an alkyne ligand bridging two metal centers is:

[A] O (B} 2
(€} 3 (D] 4

38. The structure of N,B4Hs as per polyhedral skeleton electron pair theory is:

[A] closo [B] nido
(€] arachno (D] Aypo
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39. The following type of IR-spectrum is not shown by:

g F
0- . 1’

2200 2160 2000 1900 1800 4700
Wavenumber, cm™? !

[A} Rhe(CO)e (B] Fes(CO):
{C] C04(C0)12 [D] ]I‘4{CO)]2

40. The complex ion expected to exhibit both spin and orbital magnetic moments is;

41.

42,

43,

[A] [TiCl] [B] [Cr(H:0))*
[C] [Fe(CN)s]™ [D} [CuCLJ”

The difference in potential between the fixed part of the double layer and bulk sclution in
the electrical double layer model is called:

[A] Zeta potential [B] Double layer potential
[C] Sedimentation potential [D] Chemical potential

At constant pressure, the heat capacity of a one mole perfect gas varies with temperature
as Cp (J K'Y =20.17 +0.47. The change in internal energy when the temperature is raised

from 0 to 100 °C is close to:

[A] 7.45k) [B] 7.05k)
[C] 159k [D] 14.1k

At 25 °C and 1.00 bar. a perfect gas in a container of volume 0.50 dm® is allowed to

expand to 1.00 dm’ and is simultaneously heated to 100 °C. The entropy change for this

process is close to:

[A] —-017]K™1 (B] 0.171K-1
[C] 117)7K1 [D] -1.17]K™!
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44, (—E) is equal to {a is the thermal expansion coefficient and x is isothermal
T

av

compressibility):

[A] ax; (B} «
[C] ﬁ: (D] e

45. The equilibrium constant of a reaction is found to follow the expression
InK = —2.04—(1176/T) + (2.1 x 107/T?), The standard reaction enthalpy fer this
reaction at 450 K is close to: :

[A] 3.5kJ mol® [B] 22.2kJmol”
[C] 7.2 kJ mol! [D] 10.8 ki mol”

46. Two polymers, one having M = 62 kg mol™ and the other with M = 78 kg mol”', are
mixed in the mole ratio of 3:2. The average molar mass of the mixture is:

[A] 59 kg mol™ [B] 68 kg mol”
[C] 65 kg mol [D] 75 kg mol™

47. Which of the following molecules among H,, HCI, CH4 and H,O can show a rotational
Raman spectrum?

[A] Hzand HClonly [B] H:and CHyonly
[C] HCland H;0 only [D} H,, HCI and HyO only

48. The ground state term symbeol for carbon atom is:

[C] "D (D] P

49. €2C, (5 is equivalent to (afl rotations are through a common axis):

o

[A] B (B] ¢
[Cl & B o) R

50. The function that is not well-behaved among the following is:

[A] e-l¥ _ [B] sinx
(C] o-I D] sin2x
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51,

52,

53.

54.

55.

56.

v -46¥

The normalized wavefunction of a particle moving along x axis is given by

W(x)=A e %" (-0 <x<ow). The constant A is equal to:

[A] (E_T;_)m [B] (%)iﬂ
€1 ()" DT 22y

The point group of 1,2-dichlorobenzene is:

[A] D2y [B] Desn
[C] Cy [D] D»

The magnetic field at which a proton would resonate at a frequency of 150 MHz is {Bx =
5.05x 107 T, g = 5.6):

[A] 17T [B] 35T
[C] 53T (D] 70T

What is the enthalpy of a reaction for which the equilibrium constant is doubled when the
temperature is raised from 27 °C to 37 "C? (R=8.314 J K mol™)

[A] 15.3kJ mol [B] 33.5kJmol"
[C] 53.8 kJmol” [D] 73.3kJ mot”

According to the transition state theory, a reaction between two molecules is slower than
that between two atoms by a factor of (Given. q. and r represent vibrational and
rotationat partition function respectively, per degrees of freedom):

[A] (qv/q)’ [B] (av/qy)’
[C] (av/q)? [D] (av/ar)

The characters of a particular reducible representation I, under C3p point group are given
below. The correct coefficients of the irreducible representations Ay and A, in Ty are
(Character table of 5, point group is also given below):

C;, |E 2C; 130,
I |12 0 2
€y |E 2C; {36, |
A |1 1 I

A, 11 I -1

E |2 -1 0

Page 11 of 24



N4+

fA] 1.3 [B] 1,2
{C] 21 D} 31

57.If the zero-point energy difference of RH and RD is 4.5 kJ mol at 25°C. the kinetic
isotope effect (kiw/'kp) for the reaction, R-H+ R — R + H-R" is expected to be;

[A] 45 [B] 2.3
[C] 7.9 [D] 6.1

!
58. At 300 K, the molecular partition function of a system is 1 x 103°. If the internal energy

is 3740 J mol™'. then molar entropy of the system is nearly equal to (in J K™ mol™):

[A] 262 [B] 587
[C] 374 [D} 453

59. The rate constant of a reaction is found to decrease with increase in temperature
indicating that it is a:

[A] diffusion controlied reaction [B] exothermic reaction

[C] complex reaction [D] ultrafast reaction
60. The mechanism which causes intersystem crossing is:

[A] hyperfine coupling [B} spin-orbit coupling

[C] vibronic coupling [D] electronic coupling

61. The major product formed in the following reaction is:
0

O)k@ HsPO,

9 o
H H

Q _ : o}
HoR
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62. The order of increasing rate of solvolysis of the following compounds in ethanol is:

o, & A

(m ()
fA] (D<) <) [B] (HD < (D<)

[C] N <Qmy <) [D] (U} <11y <(0) '

63.. The major product formed in the following reaction is:

AN -

[A] é (B] @

[€] @ D]
64. The major product formed in the following reaction is:
PROCQ,
/ BF5- OEt,
Ph - "
07
Me
PhOCO, 0
[A] Me‘r@ B ol
Ph 1 PhOCO  Me
PhOCQ PhOCQ,
@ A D] P
07y ud
PR Me ) «0

65. The major product formed in the following reaction is;
i} LioPdCly, CHAOH, 1t

N/ it} CHacOCI, CHzClQ, reflux
: |

Page 13 of 24



O 9]
[A] (jjh‘/ [B] ©/-\ f:[/
l E
- O
N
) OYQA | & -
|

66. The major product formed in the following reaction is:

O\
[A) ?@ [B]
O
Q 0
(] {\:Q (0] &

| 67. Order of increasing rates of bromination using Bry in methanot of the following alkenes
is:
{t} (n {mn

[A] QD) <) < (1D [IB] (T < (1) < (1D
[CT (O <D < () [D] (1D << (D)

68. The major products X and Y formed in the following transformations, respectively, are:

Q LDA PhCHO
X n Y
THF, -78 °C 2
QLi 0 OH

[A] x«XQ >’/LK'/L >[/§/h>H\E/Lph

OLi O OH
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69. The major product formed in the following reaction is:

O
OH hv
e ——
acetone
o}

O
Q

[C] © [D]

O@
: A (3) Hy-PYC
N X Y
® == Tounene () HCHO
HCO,H
CHg
HsC. N
[A] B] . ]
X = Y = X= Y
OH HO
/O NJCH3 ,0 H3C\

-

71. The major product obtained in the following reaction is:

i . OMe

OEt .

Il (OC)5Cr¢J\Ph

Me™ ™= (10 mol%)
N i} aqueous HC!
Ts
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O O
Me Me
[A] NTs [B] JﬁCNTs
Me
0. _.Me
Me
GRS CHR AP
N
Ts !

72. The major product obtained in the following transformation is:

{/ ) (i) CIsCCOC!, ERO. ¢t

H (i) 90% HNQ;, -50 °C

O,N  COCCl,

[A) OzN’Q\COCCI3 [B] M

H N

H
O,N COCCly
H H

73. The major product formed in the following reaction is:

-

Ph% i) SOCI,
COMH = - 9
i} Et3N
PH i SN _cH-oEt
Ph Ph
. Ph O Ph 0
(A] (B]
OEt EtO
Ph_ Ph . 9
[C] CHj {D] |
OEt Ph OFEt

74. The major products X and Y formed in the following transformations, respectively, are:
O

Me % i} pyrrolidine, cat. HY CeHg ) )] (CH3)28+-CH2‘ v
- b4 -

il /\WMQ iii) HyO*
O
iv) aq. NaQH, heat
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75. The major product obtained in the following reaction is: t
HO h H*
HO™ Ph 4
Ph ' Ph
Ph
0 [B] Ph
O
Ph
eh Ph
PR P
0 0
76. The major product obtained in the following reaction is:

Ph
| o-xPh O PhSSPh

+ T - =
‘\V‘\/O OBu  AIBN, PhCI

0
RN
[B]
Co,'B
e CO,'Bu
O
~
e D} o
CO,'Bu
CO,'Bu . %
77. The major product formed in the following reaction is:
H,CO
mCPBA
CH,Cl,, 0°C

C
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HsCO H,CO
{A] (B]
,>:O o
8]
HaCO HsCO
(o N o
o 0 8]

78. The major product obtained in the following reaction is:

o

i) Q)\/\MgBr ; HaQO"

@/CN ii) NaBH, CeCly/CH,0H: Hy0*
. OH OH
[A] (\J)\No
- NH5
€] G/L\/\/OH

(B] G/K/\JOH

79. Identify the most appropriate product in the following transformation:

THOiFrY,, (+)-DET, tBuDCH

C]PH15-'\_/_OH o
CH,Cl,
[A] CyHs [B] CsHys
%l _oH _ . Ol _~oH
o
[C] 'CTH‘IS [D] C?H15
0
° OH OH
e
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80. The compound with molecular formula C;H205 that will show the following 'H NMR
spectrum is:

Praton speclram
C-Hz0n

o B _—/ JFI A . ! !
I ) I ] | _

(A] © (B] 0
)J\/\O)k/ \)J\/\WO\
O
€] O D] © O
/U\/WO\/ )J\O/\)J\/
O

Page 19 of 24



University of Hyderabad
Entrance Examinations — 2021 }ANUARY

School/Department/Centre : School of Chemistry
Course/Subject : Ph.D. Chemistry
Q.No. Answer Q.No. Answer Q.Na. Answer Q.No. Answer
1 B 2.6 c 51 D 76 C
2 A 27 C 52 C 77 A
3 C 28 A 53 B 78 A
4 C 29 D 54 o 79 B
5 B 30 B 55 B 80 C
6 B 31 A 56 D 81
7 A 32 C 57 D 82
8 D 33 C 58 B 83
9 A 34 A 59 C 84
10 C 35 B 60 B 85
11 B 36 D 61 C 86
12 D 37 D 62 D 87
13 C 38 B 63 A 38
14 C 39 D 64 D 89
15 C 40 D 65 D 90
16 C 11 A 66 A 91
17 B 42 D 67 D 92
18 B 43 B 68 A 93
19 b 44 C 69 B 94
20 B 45 C 70 A 95
21 D 46 B 71 D 9%
22 A 47 D 72 A 97
23 C 48 D ;73 * B 98
24 B 419 D 74 B 99
25 D 50 A 75 D 100
MNote/Remarks :
K.M%’i@)l}lol)

Signature
School/Department/Centre



