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Qultlsf.on Questions

1. | A sudden large j Jump between the values of second and third ionisation|

energies of elements would be associated with which of the following|~
electroni¢ configurations ?

(1) 1s?2s? 2pt 3g! (2) 1s? 2g? 2p0 3s? 3p!
(8 1s? 262 2ps 35! 3p* - (4) 18?297 2p8 3s

2, Among the followmg groupmgs WhICh represents the collectlon of
isoelectronic species ? |

(1) Nov, ¢z, oz,co h '(2) N,, C-, NO, co
3) Co, N2, CN-,C* (4 No, CN-,N,, O;

3. | In the Molecular orbital diag'ra.ni' for Ojion the highest occupied orbital

i8: .
() oMO orbital (2) MO orbital -
3) ,,t MO orbital (4) o'MO orbital

4, The correct order of hybridization of the central atom in the ;oilowing
: specles NH,, [PtCl]*, PCl,, and BCL,, is respectwely /

(1) dsp?, dsp®, sp?, sp® () sp?, dsp?, dsp?,
(3) ,'dspz, sp?, sp3, dsp® - (@) dsp?, sp®, sp?, dsp

* 5. | Which of the followmg structure is most expected for the molecule

XeOF,?'
1 @ Tetrahedrall.. (2) Square Pyramid
3) Squaré planar - _ (4) Octahedral

" MPHIPHD/URS—EE—2020 (Tnorganic Chermstry) Code A
| e
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6-\ Among the following, which is the weakest Lewis base 7
) cHy @ NE; |
(8) OH- | 4) F-
A CH,HgOH is classified as : :f‘ ey ;'
(1) Soft-Hard . - (2) Soft-Soft
| ® Hard-Hard _(4) Hard - Soft '
8. [co‘(NH,) (NO,),] Cl exhibits :
(1) Lmkage 1somerlsm, 1omsatlon isomerism and optlcal isomerism.
(2) Lmkage 1somensm 1omsat10n 1somer1sm and geometncal
:'1somensm . :
(Si Iomsatlon 1somer13m, geometncal 1somensm and optical
’___1somensm | e | | |
(C)) ';Lmkage isomerism, geometrical isomerism and optlcal
. isomerism, .. .. ik |
9. thch “one off:th_e fqllbwing"sdeé maximum' value of paramagnetic

behaviour ? -

| @ [Sc©N)T- @ [CoCN,

@ [FeCN @I

'|."i _'.,,,_‘.

MPHIPHDIURS—EE—2020 (Inorganlc Chemlstry) Code-A
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10.

In which of the following pairs are both the ions coloured in aqueous
solution ?

(1) Ni*, Ti*+ . "~ (2 Sc*, Ti*
(8 Sc*, Co* (4 Ni*, Cu’

11.

Stainless steel does not rust because :

| @ Chromium and nickel combine with iron

@ Cllmrpﬁ;ig;g_fo;mgl an oxide layer and protects' iron from rusting
(8). : Nickel present in it, does not rust -

(4) Iron forms a hard chemical compound with chromium present in it| -

12,

: The pa.lrwhose both spéciesgré ‘used in antacid medicinal preparations

is:.-. .. . : SN

| ® NeHCO, and Mg (OH), (3 Na, CO, and Ca (HCO,),
. | ® Ca®CO,), and Mg (OH), (4) Ca(OH), and Na HCO,

- 18.

Artificial gem used for cutting glass is :

(1) graphite " (2) diamond

@.8iC_ (9 CaCN,

14.

Pljoséerge can be obtained when :

| ,.:(1)' W'hit‘e?phbqphorus reacts with alkali.

(2) Calcmm phosphide reacts with water.

1] (8 Chloroform reacts with air.

(4) Bone comes in contact with water.

MPH/PHD/URS-EE-2020 (Inorganic _Cli'emistry) Code-A
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1. | The structural formula of hypophosphorous acid is :
i :
| 1IN\
® AP @ Non
H OH
2 o
AN e i:\'
N¢ _ H
@) 0 rla o R T

" 16.

In which of these processes platinum is used as a catalyst ?
(1) Production of synthetlc rubber

2 Hardemng of oils
(8)" Oxidation of ammonia to form HNO P -

4 Synthems of me{;hanol

17,

In Zeigler - Natta polymeﬁsatidh of ethyléné, the active species is :
(1) AlCl, | @) Et,Al
3 Tim ,(4) TiCl,

18.

Whlch of the following is not an example of organometalhc compound ?
(1) Trlmethylboron ' '

(2) Tnmethylalumlmum .

3) Tnmethoxytltamum chloride

(4) Tetracarbogylnickel

MPH/PHDIURS—EE—2020 (Inorgamc Chemlstry) Code-A

1&)

Scanned with CamScanner




- QC‘_’,‘.."’,',A, i)

Question

No. Questions

19. | The nuclear reaction :

»Cu+ {He — NCl+14 'H +16 ;nis"referrod to as :
(1) Spallation reaction  (2) Fusion reactxon

()] Fission reaction (4) Chain reactmn '

20. '_The nucleus resultmg from U238 after successwe emission of two a and
four ﬂ—partlcles is : o ‘

() oTh® @ P
_(3) ;'”Razao' .' (4)‘ 'Uzso_: |

- 21, The metal specles ‘present in N1trogenase is: . ;
(1) ch S e)) Molybdenum
| ® Tungsten et (4) Lead

- 29, -Whlch of the followmg compounds wxll show quadrupole sphttmg in '
‘Mossbauer epectroscopy ? :

M KFe©N), (@ FeC],
| ® Fe,0), @ FeSO,

23. | The most widely used standard reference substance in ESR is:
1, 1 —dlphenyl —2—P1cryl "hydrazyl free radlcal

(2) 1 1 —dehenyl —2—P1cryl hydroxyl free rad1ca1

® . TMS

(4) Norle.oi_' these

MPH/PHDIURS—EE—2020 (Inorganlc Chemlstry) Code-A
Sy @)y .
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24,

In DTA, the dlfferentxal temperature Vs temperature or time curve is

highly sensitive to :
(1) Heating rate (2)' ‘Sample ei'ie'
3) Sample'packing (4),j;_All' of these

25. -

2 ¢ Determmatmn of the composxtlon of wmpound

Radm metnc tltratlone have been apphed for

(2) Investlgatlon of co- prec1p1tat10n :

(8) ' Determination of the specific actmty of 1ad10act1ve pr eparatmns
(4) All of these

26.

| 'Cs:rtochfomee in biological systems are involved in :
'(1.)w '-:Proto’n\ trenefer,.-v_{‘ @ ‘Oxyge_nftrarnsfer
| &) Electrontranefer M _"(4)_ ‘Metal transfer

27.

In Ferrocene wh.tch metal orb1tal mteract more eﬁ'ectwely with hgand
group orbltal NS, T, ‘

(1) 3d2 R R '(2) 3dxy 3d‘z_yt
@ 4RgP, @ s,

28.

The Electroanalytlcal techmque in whmh the potent1al of the workmg

electrode is stepped and the resultmg current is momtored as a function
of time is :

(1) Coulometry @ ‘Chronopo_tentiome_try
(3) Chronoamperometry (4) Pulse polarography

MPH/PHDIU RS—EE—2020 (Inorganic Chemistry) Code-A

(6)
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29, | Lithium drugs are uged in trentmnnt of ;v V'J lé !
(1) Dental caries (2 Psychiatric dllorder
() Malaria’ - (1) Arthritis | ' ' j'!

— —

30. | Which alkylating agent is ueed as Ant;canoer Drug in treatment of moat

s s W ALYy e

of the cancers ? 3 v ) ;
(1) Melphan ) CyClopstphamid;
() Chlorambucil - (4) None ¢ these’ 14 |
e N B L |
31. | How many signals are present in both isomers in NQ|R BPQNSAOPY ? |
CI\P,—CI‘ S cugpfﬁ |
izt el o it
R TR S Y B |
M two L @ thee, |
@) one e ° @ four I. ‘
32. Auxochrome when attached to chromophore absorptlon‘band is sh1fted

towards longer wavelengtn due to increase in :
(1) Bondlng ' ' (2) Comugatmn " ‘
3 Inductlve effect (4) None of these 3 ' 1

33. | The quant1tat1ve ehlftlng in PMR signals in add1t10n to slneldmg and
deshielding the protons also depends upon the

(1) Inductive effect (2) Space effect
(3) H-bonding _ 4) All of above
MPH/PHD/URS—EE-2020 (Inorganic Chemlstry) Code-A
(7 |
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Ioni¢ equivalent conductance value for Ca® is 00119 8 m? mol! and for
C*i30,0076 S m?mol™ The correct expected molar conductmty at infinite
dilution for CaCl, i :

(1) 0019 S mgl.' (2) 0.0271 S m? mol~!
t)) 0;0542 S m’ molg" (4) 0.01366 S m? mol"l .

36,

(1) A-A and B-B interactions are stronger than A-B

A blnary mixture of A, and B will show negative deviation from Raoult's
law when ; ,

(2) A-A'and B-B interactions are weaker than A-B
(3) Both A-A and B—B mteractwne are equal to A-B
(4) Elther A—A or B—B mteractmne is equal to A-B

36.

| The melar masses of monodisperse and polyd.mperse polymers obey
-1eepect1vely the conditions :

'moleculm we1ght)

(M —-Number average molecular welght and M —Welght average

(1) M>M and<M (2) M M andM<M
3) Mn< M“r aed Mn< M, (4) M = M and M M

e

37.

,(4) Second orde1 .

CH,COO0C,H, (aq) + H o* (2)" CH COOH(aq)+C ;OH(aq). What type of
reaction is this ? ,
(1) Ummolecular (elementary)
(2) Pseudo first order

(3) Zero order

MPH/PHD!U RS—EE—2020 (Inorgamc Chemistry) Code—A

(8)
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Micelle formation ig accompanied by the :

(1) decrease in overall entro
hydropheblc ends.

py due to ordering of solvent near
i i 4 /
’- 1

(2) 'increase in overall entropy moetly duetoi mcrease in solvent entropy.
(8) increasein overall entropy mostly due to increase in solute entropy.

(4) increase in overa]l entrepy and decreaee in enthalpy

39.

The retatmnal part1t1on functlon is expected to be smallest for the
molecule .among the fo]lowmg !

W H, - | @ Li
® N, | e @F, ..

40.

: The temperature derivative of electrochemical cell potential E-at constant

I L aE
pressure, 3T , 18 given by ;

rAs .‘.. o As
@ TwF Vi e @ 7
- AS (4 _AS

@) ‘nFT , ' nFT

41.

"The number of rotational degrees of freedom' of C‘.O2 is :

1) one | @ two
3) thi‘ee (4) four

!
i

MPH/PHD/URS—EE-—2020 (Inm ganlc C];leml stry) Code-A

(9)
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" 42. | When crystals of sodium chloride a1;e ‘he'ated in the presence of sodium
vapor, they turn yellow. This is due to the formation of: '
(1) Schottky defects (2) Frenkel defects
(3) F-centres :(4) H-centres
43. | Of the following inequalities, the cfitérion!criteria for "quntaneity of a
chemical reaction is/are :
@) (AG)yp < 0 (i) (AU)g, > 0 (i) (AS)yy >0
(1) @ only & (2) (ii) only
(B @andG) - - (4 @)and (i)
44. | The concentration of -a 1l'eactant ﬂecreaées linearly with time. What is the
‘order of the reaction ? '
(1) 1st order - (2) Fractional order
(3) 2nd order (4) Zero order
45. | The absorbance of solution having 20% transmittance is :
(1) 0.301 . (@ 0699
() 1.301 | T (4 1699,
46. | Electrolysis of an aqueoue solutmn of 1.0 M NaOH results in :

(1) Naat the cathode and O, at the anode

(2) H, at the cathode and 0, at the anode. - .
(3) Na and H,at the cathode and 0, at the anode
(4) O, at the cathode and H, at the anode.

MPH/PHD/U RS—EE—2020 (Ino;'gamc Chermstry) Code-A

(10)
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47, | The rate constant of decomposition of n compound is represented by

12000
inK= 50-"?

The value of E, (ln Kcal mol") for this compound at 300K is :

M ‘24 @ 12
3) 240 . @ 12

48. | For a reaction 2A—» Product the initial concentration of A is 0.1 M and
the rate constant 18 2 x 10‘3dm“mol' s\, The half life period of the reaction

is: _
(1) 5 sec L (2 B0sec ’
@3) 500 sec | . . (49 5000 sec

49. | The number. of Heéenerate spatial orbitals of a hydrogen-like atom with
principal qu#nt'um' number n=6 is : '

1 12 (@ 6

@) 72 L. @ 36

50. | If the atoms/ions in the crystal are taken to be hard spheres touching
‘each other in the unit cell, then the fraction of volume occupied in the

body centered cubic structure is :

Q) f3r S 2 I

MPHIPHD/URS——EE—2020 (Inorgamc Chemlstry) Code-A
(1 1)
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51.

%o i
) W |
7
@ I - @ II
(3 I o @ v

The plot of the rate constant \'m. jonic strength of the reaction A% + B~

follows the line as shown in the figure : v

;I
ol

'fﬂ

 52.

in the table
. EEYAIM | BaM fsT
T 50 [ W] 6 |
2 500 |- 20 260 |
3 10 5000 [ 60 |
(4 20 [ s00 [ 30 ]
.+ |- The rate can be represe'nt.ed‘aa : ,
(1) k[A] [B] @ Kk[AJ
@) kAP [B] P (4) k[A] [B]z

Reactmn betWeen A and B is carried out for d1ﬁ'erent initial concentrations

and the correspondmg half life times are measured. The data are hated

MPHfPHDfURS—EE—2020 (Inorgamc Chermstry) Code-A

(12)
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63. [ The separation of the (123) planes of an m:thorhombxc unit cell is 3.12 nm.
The separation of (246) angd (369) planes are, respectwely

(1) 1.56 nm and 1, 04 nm (2) 1.04 nih and 1,56 nm ‘
() 8.12 nm and 1.50 (4) 1.04 nin and 3 12 nm 'r

54, | The pmdictod electromotive force (emt) of the elcctrochemlcal cell
Fe(s) / I‘o’* (aq) (0 01M) |Cd*(aqg) (0. OIM)ICd(s)

(B g™ —04d7v and I *2 =-0. 403V)
(1) -ossov hon, B FES (2) +0044V |

(3) +o ossov iy (4) -o 044V -

95. | I‘m a pa1 tlclc of mass m in a 1- D box. of length 2L the enelgy of level
comespondmg to 11‘8 is : e T £ g

- kff < RN

3 mi® - ' iy . Jonidltgb Lol
3 12 (4). mlz

56. A l:hclmodynalmc cquatlon that relates: chenucal potentlal to the

composutmn of'a mixture is known as:
(1) Gl]JbS Helmholtz equatmn |
(2) Glbbs-Duhem equation . :

§(3i Jiile: Thomson equation :

@) Debye Huckel equatmn | ".L

MPH/PHD/ URS LL—2020 (In01 ganic Chemlstl y) Code-A
(13)
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67. | One mole ;if mono'ntomiq'gma is transformed from 300K and 2 atm to
600K and 4 atm. The entropy change for the ptocessis: ,
(1) 2R 2“ I '(2) 1#! 2 | -

R2, ke 2 n.,’,
) 7 k : 5 R St
3 ZRin2 4 =R ln_,2
W £ - : , 2 :

58. | The electncal double layer. model that consist of both the fixed layer and
diffused layer among the followmg is :
(1), I,-_Ielmholtz e T (2) Gouy
.(3) ,S'fem. | PE (4) Debye Huckel

59. If e™ 13 an e:gen function and d"ldx' is an opexator then the eigen value
will be : »
0} a“ ) (2) a
@) .n. (4 n°

60. _lee' gibbs energy for the decomposition of ALO, at 500°C is as follows :
2 4 |
-AI,O —>—Al +0,, A G=+966 kJ mol!
"The patential difference needed fm electrolytlc reductlon of AL,O, at 500°C
13 at least -
(1) 2. 5 V | | (2) 50V
(3) 4.5 V : (4 30V

MPH/PHD/URS—EE—2020 (Inorganic Chemistry) Code-A

(14)
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61. | The equilibrium ‘constants k,, and k,, for the reactions X e=» 2Y and
Z === P+ Q, respectively are in the ratio of 1:9. If the degree of dissociation
of X and Z be equal then the ratio of total pressure at these equilibria

is o’ : |
@M. 6 @ 11 . &
@ 13 L @19

62. | Four dxstmgmshable molecules are dmtnbuted in energy levels E, and E,
with degeneracy of 2 and 3, respectlvely Number of microstates, with 3
molecules in energy level E, and one in energy level E,is:

1 4 , . ©@ 12

(3) 96 £ (4 192

63. | One mole of eh" ideal gas undergoes a cyc':lie process (ABCDA) starting |
from point A through 4 revermble steps &«s shown in the ﬁgure Total

. . . }‘c.
RN

{' rl i
¥ ’

i remperstore Ty

work done in the process is :

SINE

WT A

] .. V, .&
(1) R(T,- Tz)'\‘;l‘ @ R(T,+T) v,
@ RO, +T)h v @ RO,-Tyn g
MPH/PHD/URS—EE—2020 (Inorgamc Chemlstry) Codec-A
(16)
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64. | If the specific conductance of an electrolyte solution is 0.2 ohm™ cm™
and cell constant is 0.26, the conductance of the solution :s
1) 126chm? - ° (2 10ohm
(8) 0.8 ohm™! g ‘_(4) 2.0 qhm'l !

65. | The slope and mtercept obtamed from (llRate) against (1/substrate
‘concentration) of an enzyme. catalyzed reactlon are 300 and 2 x10%,
respectwe]y The Mlchaehs-Menten constant of the enzyme in this
reaction is : . d
@ sxieM (@ 5x10°M
@ 15 x103M (@) 15x10°M

1
. Given ; i

A Fe (Om), (@ +2¢ > Fe(s)+20H (@) ; E, =-0.87TV

B Al* (aq) + 3e- = Al(s) ; E=-1. 66V.

C. AgBr(ag) + e~ Ag(s) +Br(aq) ; E,=0. 071V

The overall reactmn for the cells in the dlrcctlon of spontaneous change
would be 4

_ 1. Cell with A and B:Fe reduced

| 'Cell with A and C Fe reduced
9 (Cell with A and B: Fe reduced
. Cell with A and C: Fe oxl_dlzed

'3, Cell with A and B : Fe oxidized

" ~Cell' with A and C: Fe oxidized

4 'Cell with A and B : Fe oxxchzed :

‘ Cell w1th A and C: Fe reduced

TPT/PHD/URS-EE-2020 (Inorganic Chemistry) Code-A

16)
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67. | TUPAC name of the following compound is :

"COOE
(1) Pethyl (S) 3-methyl 4-oxocyclohex-2 enecarboxylate
(2) (R) 4 ethoxycarbonyl 2 methyl 4- oxocyclohex-z -enone

(3) ethyl (R) 3-methyl -4-oxocyclohex-2- -enecarboxylate

(4) (S) 4- ethoxycarbonyl-2 methyl -4-oxocyclohex-2- -enone

68. Compo'"iind given below may be named as :
LgH e
AT
(1) (2R, 32)-7-phenylhept-3-en-2-ol
(2) (2R, 3E)-7-pheny1hept-3-en-2-ol
j 3 .. (25, _3E)-7-phenyl_hept-3-en-2-ol
(4) (28, 3Z)-7-phenylhept-3-en-2-o0l

A

MPH/PHD/URS—EE—ZOZO (Inorganic Chemistry) Code-A
, (17
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69. | Enantiomer of the following structure is :

. Hoif,\ou _
70. P sH
HiC CHs

A

Consider compdund A and choose thb correct answer :

(2) A could be optically active and its enantiomer is Hg~7"

VPF/PHD/URS-EE-2020 (Inorganic Chemistry) Code-A
| a8
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() A could be optically inactive and its diastereomer is us~T"
< | "icH,

S | ol 1
: ' ARCRE OH .
(4) A could be optically inactive and its enantiomer ig H8" j‘cn
— L H

71

‘Cholesterol

- Number of Optlca.l 1somers in Cholesterol would be :
1 128 - @ 512 |
@ 64 (4 266

72. | Among the fpoﬁving'structures, the number of 'aroinati-c éoinpound(s)
is: ' |

.Ogﬁéd
O.@@

Q 3 (2 4
@) b (4) 6

MPH/PHD/URS—EE—2020 (Inorganic Chemistry) Code-A
(19)
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73. | Number of sp® and sp hybridized carbon atoms present in benzyne is :
(1) 3and1 - (2) 6and 0
(8) 4and2 ' ., (@) 4ando

74 | Cen,Schs. cn,cn,. cn,chH,
Number of carbomum ions in the above list is :
1) 4 | @ 3
) 2 | @1

75. | In the chlorination of 1-chlorobutane under freé radical conditions, the
most abundant oompound formedis: |
(1) . 1,1-dichlorobutane 7 (2) 1,2-dichlorobutane
(3 1,3-dichlorobutane . (4) 1,4-dichlorobutane

76. | Repeated Hofmann Ehmmatron reaction wﬂ.l often remove a mtrogen

atom from an amine molecule

XO- e

Which ‘of the following compounds is likely product in this case ?
o XZ @ XJ
@ X )= @ X

MPHIPHDIURS—EE—2020 (Inorganic Chexmstry) Code-A

(20)
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77,

Major product of the following reaction is :

o

M~ o1 - CHaMaBr, dry ether, 0°C

1. aq. acid

. LDATH t-8uO A-BuOH
A -—osC £ &\ 25¢ . B
Br }

78.
| Major product A and B are respectively :
M Cbcb @ &)CEJ
: p . | | |
3) <:Q <:é 4) (]:5 <:8:>
79. Identlfy A in the following reaction sequence : _

o oM
® C, ’ ) HCN

MPH/PHD/URS-EE-2020 (Inorganic Chemlstry) Code-A

(21)
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e on
50| Claon
MCl (gee
Products A, B and C respectively are :
(1) &CWHIS‘@
” H H OH
o OO0
H ~CooH Hy
0 85 &
aoczHl |
. 55.¢

81. /N,:"

Major product obtamed in this reaction is :

Br

® %‘?Ii( @ B
(8) HL=CH, 4) _. _ _?:
' NaOCH :

82.| A~Tmon ChoH B

Products A and B respectively are :

v O=0—- . @ X O"
® O - o O O=

MPH/PHD/URS—EE—2020 (Inorgamc Chemistry) Code-A
(22)
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83. | Which combination of reagents is wrong for disconnections (a)—(d) in the

following ? |
)
m’ﬁ\’\/
e @
_— ' ‘ ; ~———

@) .’p}(ﬁ\ioﬂ + g D) ] Nj\/ + BIMQ’\

84.

Stereoselectwe reduction .of the dione A with a chiral reducing agent

provides the correspondmg diol B in 100% diastereoselectivity and 90%
ee favoring R, R configuration.

MPHIPHDIURS—EE—2020 (Inorganic Chemistry) Code—A
(23)
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86.

An a-amino acid, L-proline, can be used as a catalytic chiral auxiliary for
a stereoselective aldol reaction.

j\ J\H Lk n.i/wn
L Proline = (_Lco,ﬂ

Which of (1)-(4) is not involved in the above transformation ?

(oo

O Q*co,u @
_ /l‘u_ n(!"u
@ @ Pﬂ)kﬂ

Ph H

Which of adducts (1)-(4) is the main product of the following Diels-Alder

reaction ?
Al V".A:"coou
L]
é * MuOOJ
Hy -
Me Mo
O,co,m oMe
: 2 k
(1) 1coMe @ 'COMe
Me. . _ ' Me
Me Me
COQMB g cozm
4 i
o O, e @ X come
Me _ ) Me ,

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-A
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87. | The following involves two pericyclic reactions. Which combination

Indicates correctly the types of reaction involved ? -

phe 4" PN Ph L Ph
::>=0+ I A, o + CO

Ph Ph .
Ph Ph h ,

(1) [4+2] eycloaddition + [2+2] cycloreversion
(2) cheietropic reactidn + [4+2] cycloaddition
(3). [4+2] cycloaddition + [4+1] cycloreversion
(4) [4+2] cycloaddition + cheletropic reaction

88. | Which of the following equations shows an unlikely result ?

(15 @"H?s%r’ (;L

NO,

| (CHsC0),0 '
(2) Q : [}COCH;,

No;
CABE - I6)
N
: :

MPH/PHD/URS-EE-2020 :(Iiorganic Chemistry) Code-A
' 5 (25)
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89,

Which of the following statements regarding the reducing ability of a
sugar is wrong ?

(1) The aldehyde group of a sacchande 18 responsible for its reducing
properties.
(2) Ketoses are not reducing sugars because they are not aldehydes.

(8 D-Glucose in predominantly in a cyclic hemiacetal form but it is a
reducing sugar through the acychc form with which the hemlacetal
18 in equilibrium. :

4) A methyl glucoside is not a reducing sugar.

90.

thch of the followmg is not an 1mportant secondary structural feature

in large peptides and protems 0
(1) the a-helix

(2) the p-turn

(3) chair conformations

(4) the B-pleated sheet

91.

(4) NMR spectrometers use radiofrequency electromagnetic radiation.

Which of the following statements is wrong ?

(1) UV absorption is attributable to electronic transitions.
(2) UV spectra provide information about valence electrons.

(3) ' IR absorption is attributable to transitions between rotational energy

levels of whole molecules.

PSR

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-A

(26)

Scanned with CamScanner



Code-A

sti
Q“;;o, on Quostions

92. | Which of the following statoments regarding mass spectrometry is

false ?

(1) Thebase peakofa simplo ketone is usually attributable to an acylium
ion, '
(2) The molecular ion of cazbonyl compounds with a =C-H readily

under goes. ehmmatmn of an alkene to give a relatively stable enol
radmal catmn '

i

@) The moleculal 1on peak of some alcohols is very weak because it
.1ead1ly loses an alkyl radical to give a 1elat1ve1y stable oxomum
' ‘(hyd101cyca1bemum) ion. ’ '

4 St1uctu1ally 1someuc alkanes cannot be dlstmgumhed by low
resolutlon mass spectxometry

93. Neopentyl chlonde, (CH ) CCH Cl reacts w1th the stlong base ‘sodium
anude toform:a: new compound This compound has a molecular ion at
m/z = 70 amu. and’ thsplays two 'H NMR singlets at § 0.20 & 1.05 ppm
(mtegmtxon ratio. =-2: 3). ‘What is a plausible. structure for this
compound il : :

(1) 2-methyl-2- butene -"(2).-1,1-dimethyleyclopropane -

3) methylcyclobutane BT (4) cyclopentane

94. | - Combustmn analysis of an or ganic compound shows it to be 64:3% carbon.
' It dlsplays a molecula1 ion at m/z = 112:amu in the mass spectrum.
Which of the following.is'a plaus1b1e molecular formula for this

compound ?°

1) CH, @ CH,0

(8) CHO;i- v it 4) CH,0,
MPH/PHDIURS-EL‘—2020 (Inorganic Chemistry) Code-A

@27

!b ..;‘"t
Scanned W|th CamScanner

LT T TIPS TR S



Elwsﬂon

Na.

95. | The 'y NMR spectrum of a diluted solutj

96. Which of the folldwing is the principal Ifactor which causes the Properties |
of nanomaterials to differ significantly from othey materials ?
(1) Size dist;‘ibufion : @) Specific sl.irface feature |
3) Quahtum size ;Iaﬁ'ects _ | (4) All the ﬁbové )

97.

is an ekcellent 'green’ solvent as well as a greenhouse gas ?
) (1) Methane o (2) CFCs _
(8) Carbon monoxide . (4) Carbon dioxide

98. | Which 6f the fol]qwi_ﬁgf statements is not true reél'ading the binding site
| of a receptor ? | 5 o

0)) | The binding site is normally a‘ hollow or cleft in the surface of a |
re(l:epthl_'.' | , “ ; ?

(2) The binding site is normally hydrophobic in nature, _‘

(3). The‘ bmdmg site conta.i'nslamino acids which are important .to the

 binding process and a catalytic mechanism. :

(4) Chemical messengefs fit 'ipto binding sites and bind to functional

- groups within the binding-site. '

— -

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-A
L ey, e 28 - -
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99. | There is a lot of interest in the aren of supramolecular catalysis at the
moment, why 18 this ? '

(1) There is actually very little interest in this area, due to the fact that
it is very difficult to make a supramolecular catalyst.

(2) It would be useful for cutting down on the amount of solvent in the
reaction and hence decrease costs. This is of particular significance
to large scale industrial 1 processes _ |

(3) It would allow very efficient’ and stereoselective catalysis of often
very difficult reactions.

.(4) It is thought.that a supramolecular catalyst would be capable of

replacing catalytlc metale in reactmns thereby reducmg cost while
| mcreasmg efﬁc:ency )

100. | The term used to measure a product or person 8 environmental 1mpact is
() Handprint @ co, print
6)) Footprmt : o (4) Hazardous potentlal

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-A _ |
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|__No. Questions : i v ; ;
L Number of Optical isomers in Cholésterol wéuld be * r
(1) 128 @ 512 Z }‘g
i @) 256 ’ i,t
2. :

18

g?

e RN o

&A'Q-
OO Bh

., 1) 3 a @ 4
| S ;

P @) 5

B i

N
N aasierth &

@ 6

‘.Among the following structures, the number of aromat]

a

1c compound(s)

3
4

(1) 3and1 (2) 6and

(3) 4and 2 4) 4ando -

Number of sp? and sp hybridized carbon atoms present in benzyne is :

5 MPH/PHD/URS—EE—2020 (Inorganic Chenustry) Code-B
| .
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‘a O ‘
| @ 0.
Number of carbonium ions in the above list is :
M 4 @ 3
@2 @ 1
'5. | In the chlorination of 1-chlorobutane under free radical conditions, the .

xﬂost abundant compound formed is :
(1) 1,1-dichlorobutane - (2) 1,2-dichlorobutane

3) i,B;dichJorobutane (4) 1,4-dichlorobutane

Which of the following compounds is likely product in this case ?
o XZ @ X]J
1o X D= e

Repeated Hofmann Elimination reaction will often remove a nitrogen

atom from an amine molecule.

X - ol
' _ Eiimination

3

VIP}I/PHD[UR&EE:?Ozo (Inorganic Chemistry) Code-B

2
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7.

Major product of the following reaction is :
0

)K/\,Cl 1. CH,M:gBr, dry ether, 0°C

1. aq. acid

0 UL/\/ . @ (;k
@ e O

8. , l-BuOh BUOH _ o
-78°C T

Major product A and B are respectxvely :

& Cbcé) | (z)eE) Cb
® ~'C‘éjo; CK&J @ 05 Cb

9. | Identify A in the following reaction sequence :

o R @ <Y

@ G (4) HCN

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B
(3)
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10.0:;“ A -

Products A, Band C respectwely are :

o 58 &
@ 555

® '55 'gzj
o8& &

A
-]
C

11. The plot of the rate constant vs. ionic strength of the reaction A?* + B'
follows the line as shown in the figure :
f
I
Q) I @ 1I
(3) III (4) IV
MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B
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12,

Reaction between A and B is carried out for different initial concentrations

and the corresponding half-life times are measured. The data are liated

in the table :

By [ATM | B M s

500 10 60
500 20 60

10 300 60
20 500 30

F-NRFSIE NP

The rate can be represented as :
(D k[A] [B] (2 k[A)?
() KAPBl @) kIA] (B!

13.

The separation df the (123) planes of an orthorhombic unit cell is 3.12 nm.
The separation of (246) and (369) planes are, respectively :
(1) 1.56 nm and 1.04 nm (2) 1.04 nm and 1.66 nm

(3) 8.12nm and 1.50 nm (4) 1.04 nm and 3.12 nm

14.

The predicted electromotive force (emf) of the electrochemical cell

Fe(s) / Fe** (aq) (0.01M) | Cd?*(aq) (0.01M)/Cd(s)
(Eo (Fez.m)=—0.447V and E° m2/m=—0.‘103V)
(1) -0.850V (2) +0.044V

(8) +0.0850V (4) —0.044V

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B

(6
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15,

For a particle of mass m in a 1-D box of length 2L, the energy of level
COrresponding ton=8is:

h2 ' h2

¢ ) R
) 8mi? @) oml
4n? ‘ ¥ 2 .
(3) mn“ } (4) Zh
; .,

" 16,

J/;

A thermodynamic equatmn that relates chemical potentlal tO the
composition of a xr_nxture is known as:

(1) Gibbs Helmholtz equation '

(2) Gibbs-Duhem equation

(3) dJoule-Thomson equation

(4) Debye Huckel equation” !

17.

One mole of monoatomic gas is tréﬁsforinéd from 300K and 2 atm to
600K and 4 atm. The entropy change for the process is :

3

1
() SRin2 @ FRin2

. , 5
3) %Rlnz 4) 5Rln2

18.

The electrical double layer model that consist of both the fixed layer and

“diffused layer among the following is:

(1) Helmholtz

(2) Gouy

(3) Stern (4) Debye ﬁuckel

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B

(6)
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19, | If e* is an eigon function and d*/dx" is an operator then the eigen value
will be :
(1) a” (2) a
@) n @ n°

20. | The Gibbs energy for the decomposition of ALQ, at 500°C is as follows :

2 4
JALO, - 3Al+0,, A,G=+966 kJ mol™

The potential difference needed for electrglytic reduction of AL,O, at 500°C
is at least : o -
1 25V @ 50V
@) 45V (@) 30V
921. | How many signals are present in both isomers in NQR spectroscopy ?
,F lCl
Cl\.P/Cl Cl\P/F
| ol
Cl Cl
I
(1) two (2) three
(8) one (4 four
9292. | Auxochrome when attached to chromophore absorption band is shifted
towards longer wavelength due to increase in :
(1) Bonding - (2) Conjugation
(3) Inductive effect (4) None of these
MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B
' (7)
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The quantitative shifting in PMR signals in addition to shielding and
deti'hielding the protons also depends upon the :
(1) Inductive effect . (2) Space effect
(3) H-bonding .’.. % (4) All of above

24,

Jonic equivalent conductance value for Ca2?* is 0.0119 S m?mol-! and for

Cl-is 0.0076 S'm?mol-! The correct expected molar conductivity at infinite
dilution for CaCl, is :

(1) 0.0195 S m2 mol* (2) 0.0271 S mZ mol-!

(3 0.0542 S m2? mol* (4) 0. 01355 S m? mol™!

25.

A binafy mixture of A, and B, will show negative deviation from Raoult's

law when : ,
(1). A-A and B-B 1nte1ac ions are stronger than A-B

(2) A-A and-B-B inter actlons are weaker than A-B .
(3) Both A-A and B-B interactions are equal to A-B
(4) Either A-A or B-B interactions is equal to A-B

26.

respectively the conditions :

The molar masses of monodisperse and polydisperse polymers obey

(Mn=Number avera"ge' m'Olf%C'lllal' weight and M_=Weight average
molecular weight).

) M,>M, and <M, 2 M,=M, and M<M,
@ M <M, ,6and M <M, (49 M,=M, and M =M_

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B

(8)
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N )
SR B Quentionn ' 1
9= :
<6 | CrLeovne g . '
‘sl‘UUL oS, () + HO" () Q_n"(ggm((“.l)-o-(}.lI“()Il(nq). What typo of
action ia thia ¥
(1) Unimolecular (lomontary)
(2 Psoudo firat ovdor
(3)  Zoro ardor
) Second order
28. | Micelle formation is néc()mpuniud by tho @

(1) decrease in ovorall entropy due to ordoring of solvent near

hydrophobic ends.
(2) increasein overall ontmﬁy mostly due to increase in solvent entropy.
(3) incroase in overall entropy mostly due to increase in\solute entropy.

(4) increase in overall entropy and docrease in enthalpy. '

The rotational partition function iy expocted to be smallest for the

29.
molecule, among the following :
(1) H, (2) Li,
@ N, @ T,
30. | The temperature derivative of electrochemical cell potential E at constant
((?E) L byt
-essure, | =m | , 18 given by
pPress 5T X g y “
AS AS
Q) -— . 2 —
nfr nkF
AS AS
=2 g) ——
(3) FT CY) T

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B
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31. Stainless steel does not rust because P
(1) Chromium and nickel combine with iron

(2) Chromium forms an oxide layer and protects iron from rusting

i

(3 Nickel present in it, does not rust

(4) Iron forms a hard chemical compound with chromium present in it.

. '?"h': " . . ' . ..
82. | The pair whose both species are used in antacid medicinal preparations
is : e

() NaHCO, and Mg (OH), - (9) Na, CO, and Ca (HCO,),

(3) Ca(HCO,), and Mg (OH), (4) Ca(OH), and Na HCO,

53 A;tiﬁchl. gem used for cutting glass is
(1) ‘grap h.i te . e (-2) diamond
@) SiC o e o

) .

34 Phosgene can be obi.:étined.whén' 3 | -
(1) White j)hosphbrlis reacts with alkali. - .
2 Caléiﬁm rhosphide react.s with water.

(3) Chloroform re-acts with air.

(4) Bone comes in contact with water.

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B
(10)
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85. | The structural formula of hypophosphorous acid is :

: JRREINCPNEAD & -0
. R R -/'P\"
D o @ 7| Dou g
‘ OH
; | e
/i’\ A , :
.. IS I Cran 0
(3) HO‘ .-OH i o (4) : OH-

36. | In wh1ch of these processes platmum is used as a catalyst ?
(D) Productlon of synthetlc rubber , |

(2 Hardemng of 01ls

3) Omdatlon of ammonia to form HNO

(4) Synthesis of methanol

37. | In Zeigler - Natta pol‘ymerisatilony of ethyle.‘ne, the activellspecies is:
1 AICl, St s (2 EtAl
 TiM - @ TiCl, | | LT

38. | Which of the followmg is not an example of organ;)metalhc compound ?
(1) Trlmethylboron '

2) Trxmethylalumlmum

(38) Trimethoxytitanium chloride

(4) Tetracarbonylnickel .

MPH/PHD/URS-EE-2020 (Inorganic Chemxstl 'y) Code-B
(11)
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Ne(')pentyl chloride, (CH,)'CCH!CI. reacts with the strong base sodium
amide to form a new compound. This compound has a molecular icn at m/
z‘ = 70 amu and displays two 'H NMR singlets at § 0.20 & 1.05 ppm
(integration ratio = 2:3). What is a plausible structure for this
compound ?

(1) 2-methyl-2-butene (2) 1,1-dimethylcyclopropane
(3) methylcyclobutane (4) cyclopentane '

44,

of the following is a playsible molecular formula for this

Combustion analysis of an organic compound shows it to be 64.3% carbon.
It displays a molecular ion at m/z =112 amu in the mass spectrum. Which

compound ? _ &,
1 CH, . '@ CH,O

87716

(3) CH,0, ' @4 CHO,

/ 45.

The 'H NMR spéctr,um of a diluted solution of a mixture of acetone and
dichloromethane in CDCL, exhibits two singlets of 1:1 intensity. Molar
ratio of acetone to dichloromethane in the solution.is .-
@ 31 | @ 13
@) 1:1 4) 1:2

Which of the following is the p'rincipal factor which causes the properties
of nanomaterials to differ significantly from other materials ?

(1) Size distribution (2) Specific surface feature

(3) Quantum size effects (4) All the above

47.

is an excellent 'green' solvent as well as a greenhouse gas ?

(1) Methane (2) CFCs

(8) Carbon monoxide (4) Carbon dioxide

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B

(13)
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Which of ¢
¢ he following statements is not true regrading the binding site
of a receptor ?

a1 - o |

) The binding site is normally a hollow or cleft in the surface of a
receptor. '

(2)" The binding site is normally hydrophobic in nature.

(3) The binding site contains amino acids which are important to the
binding process and a catalytic mechanism.

(4) Chemical messengers fit into binding sites and bind to functional

- groups within the binding site.

49.

There is a lot of interest in the area of supramolecular catalysis at the

moment, why is this ? f . .

(1) There 15 actually very little mterest in this area, due to the fac
it is very dlfﬁcult to make a supramolecular catalyst.

(2) It would be useful for cutting down on the amount of solvent in the
nd hence decrease costs. This is of partlcular sxgmﬁcance

t that

' reactlon a
to large scale industrial processes.

(3) It would allow very efficient and stereoselective catalysis of often

very difficult reactions.
4 It is thought that a supramolecular catalyst would be capable of

replacing catalytlc metals in reactions, thereby reducing cost while

increasing efficiency.

50.

The term used t6 measure a product or person's environmental impact is

(1) Handprint (2) CO, print
3) Footprint (4) Hazardous potential

TURS-EE-2020 (Inorganic Chemistry) Code-B
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51.

The equilibrium constants k, and k,, for the reactions X === 2Y and
Z==P+Q, respectively are in the ratio of 1:9. If the degree of dissociation|
of X and Z be equal then the ratio of total pressure at these equilibria

is: _
(1) 1:36 : ' @ 1:1
(3) 1:3 o . @4 19

e

62. | Four distinguishable molecules are distributed in energy levels E,and E,
with degeneracy of 2 and 8, respectively. Numbe1 of microstates, with 3
molecules in energy level E, and one in energy level E is :
L 4 . @ 12 :
(@) 9% | 4) 192

53. | One mole of an 1deal gas undergoes a cyclic process (ABCDA) starting
&om pomt A through 4 reversible steps as shown in the ﬁg’ure Total

work done in the process is :

f1 .

yl" BT DRSS *c
Vi 4 A it "iu

) 3 L
L4 Al T . '

T qemperaturs Tz

Volurne
>

55

V2 Yy
® RI,-T)y @ R, +T)y
V, V.
® RA Ty @ RO,-T)Iny
MPH/PHD/URS—EE—.‘ZOZO (Inorganic. Chemistry) Code-B
(15)
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54,

Ifthe specific conductance of an electrolyte solution is 0.2 ohm-! em™ and
cell constant jg 0, 25, the conductance of the solution is :

(1) 1.25 ohm~ . . (2) 1.0'ohm™
() 0.8 ohm- : (4) 2.0 ohm™

55. | The slope and intercept obtamed from (1/Rate) against (llsubstrat: .
concentration) of an enzyme catalyzed reaction are 300 and 2 x10 :
respectively. The chhaehs Menten constant of the enzyme in this reactlon
is ¢ , ,
M) 5 xlO“M | ) _5x10'“M
(3) 1.5 x10°M 4) 1.5 x10°M

56. | Given;

A. Fe (OH) (8) + 2e~ Fe(s) +20H - (aq) ; E =-0.877V
B. A3+ (aq) + 3e- -) -Al(s) ; E =—1.66V
C. AgBr(aq) + e~ - Ag(s) +Br‘(aq) E=0.071Vv

The overall reaction for the cells in the
would be:

1, Cell with A and B : Fe reduced

' Cell with A and C : Fe reduced
2. Cell with A and B : Fe reduced
Cell with A and C : Fe oxidized

3.  Cell with A and B : Fe oxidized
Cell with A and C : Fe oxidized

4.". Cell with A and'B : Fe oxidized
Cell with A and C : Fe reduced

direction of spontaneous change

MPH/PHD/URS-EE-2020 (Inorga?ic) Chemistry) CodeB
16
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following compound is :

IUPAC name of the

‘COOQEt

(1) Pethyl (S)-3-methyl-4-oxocyclohex-2-enecarboxylate
@) (R)-4-ethoxycarbdnyl-z-methyl-4-oxocyclohex-2-enone
(3) ethyl (R)-3-methyl-4-oxocyclohex-2-enecarboxylate
(4) (S)-4-ethoxycarbonyl-2-methyl-4-oxocyclohex-2-enone

58.

Compound given below may be named as :
OH R ; CT '
AN AL e

(1) (2R, 3Z)-7-phenylhept-3-en-2-ol

(2) (2R, 3E)-7-phenylhept-3-en-2-ol

(3) (2S, 3E)-7-phenylhept-3-en-2-ol

@) (S, 3Z)-7-phénylhept'-3-exi-2-ol

59.

Enantiomer of the following structure is :

. H, OH L.
< CHy -
H,N H
H., OHCH' . ’ H OHCH
. - 3 3
(D ] | @) ™
H NHZ : H?.N,

H, OH 4,
- CH, gsf‘c“l
3) HN ) W T

MPH/PHD/URS-EE-2020 (Inorganic. Chemistry) Code-B
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0. o
HO OH
. N

Consi |
nsider compound A and choose the correct answer :

(1) A could be optically active and its diastereomer is HS"

2. A co_ulgbe opt_ipally active and its enantiomer is

" .

R

(3) A could be iqptically inactive and its diastereomer is

H
IR . ; H } OH
(4). A coulc"l be optically inactive and its enantioxﬁ'er is HS ' Hy

61. ,N\ —HE—y

Major product obtamed in thxs reaction is :

1) iﬁ’

.' @) B _-
@) He=oh @ g
- g™
MPH/PHD/URS—EE-2020 (Inorganic Chemistry) Code-B
' (18)
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62. | A CH;0N O(B, Thoi 8
Products A and B respectively are :
» D=~ @ X O
® = O @ O~ =
63. | Which combination of reagents is wrong for disconnections (a)~(d) in the
following ?
(e)
Phﬁ\/\/
(e)(®) - (d)
(3) 'PhUOEf + g™ (9 !phi/ + BIMOA\

64.

Stereoselective reduction of the dione A with a chiral reducmg agent

provides the corresponding diol B in 100% diastereoselectivity and 90%
ee favoring R, R configuration.

f--‘-'

The composition of the product is :

0 o"”@ O)—T)\O/r(l

MPH/PHD/URS-EE—2020 (Inorganic Chemistry) Code-B

(19)
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65.

An a-amino acid, L-proline, can be used as a catalytic chiral auxiliary for
a stereoselective aldol reaction.

OH
ok + Ry Ao L A,

L-Proline = (}cdzﬂ

Which of (1)-(4) is not involved in the above transformation ?

.COzH @) '[Z.ISP‘CQ:H
H. Ph)\ﬂ

@co
©AcoH o1 0

1) )"\

e N
Ph H . _.

66.

Which of adducts (1)-(4) is the main product of the following Diels-Alder

1eact10n ?

Gt

Me 4 Me
CO,Me CO,Me
(1) } (@) .
’COzMe ‘CO,Me
Me

COOMe

Me

Me V ¢
~COMe A »CO2Me
3) @ U_J,
“CO,Me ‘CO;Me
Me

Me

 MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B

(20)
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81, The following involves two pericyclic reactions. Which combination
indicates correctly the types of reaction involved ?
Ph
Ph Ph :
Ph Ph Ph
E:Oi- l“ _A__.. ﬁ "4+ CO
Ph Ph Ph
Ph . Ph
(1) [4+2] cycloaddition + [2+2] cycloreversion
(2) cheletropic reaction + [4+2] cycloaddition
(3) [4+2] cycloaddition + [4+1] cycloreversion
(4) [4+2] cycloaddition + cheletropic reaction
68.

Which of the following equations shows an unlikely result ?
Xy _HNO = '
y () 8- (L
1 N> N NO,

ﬂ (CH;C0),0 &COCH;,

@ :

N

o

NO;

@ () o
N
9

N
(PP
N

g

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B
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Which of the following statements regarding the reducing ability of a

sugar is wrong ?

(1) The aldehyde group of a saccharide is responsible for its reducing
properties.

(2) Ketoses are not reducing sugars because they are not aldehydes

(8) D-Glucose in predominantly in a cyclic hemiacetal form but it is a
reducing sugar through the acyclic form with which the hemlacetal

is in equilibrium.

(4) A methyl glucoside is not a reducing sugar.

70.

Which of the following is not an impdrtant secondary structural feature
in large peptides and proteins ?
(1) the a-helix |
(2) the B-furn

(3) chair conformations

(4) the P-pleated sheet

71.

The number of rotational degrees of freedom of CO, is :
(1) one (2) two
(3) three (4) four

72.

When crystals of sodium chloride are heated in the presence of sodium
vapor, they turn yellow. This is due to the formation of:

(1) Schottky defects (2) Frenkel defectg
(3) F-centres (4) H-centres

Scanned with CamScanner
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73. | Of the following inequalities, the criterion/criteria for spontaneity of a
chemical reaction is/are :
() (AG)r, < 0 (i) (AU), > 0 (i) (AS),,, > 0
(1) @) only (2) (i) only
(3 (@) and (i) (4) (@) and (iii)

74. | The concentration of a reactant decreases linearly with time. What is the
order of the reaction ?
(1) 1st order (2) Fractional order
(@) 2nd order (4) Zero order

75. | The absorbance of solution having 20% transmittanc.e 18 :
(1) 0.301 ) 0.699
3 1.301 (4 1.699

76.

Electrolysis of an aqueous solution of 1.0 M NaOH results in :

(I) Na at the cathode and O, at the anode.

(2) H, at the cathode and 0, at the anode.

(3) Na and H, at the cathode and O, at the anode.

(4) O, at the cathode and Hz' at the anode,

MPH/PHD/URS-EE-2030 (inorg

anic Chemistry) Code-B
(23)
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The rate constant of decomposition of a compound is represented by

77.
. 12000
mK=50- T
The value of E, (in Kcal mol™) for this compound at 300 K is :
1) 24 (2 12
(3) 240 4 120
78. | For a reaction 2A — Product the initial concentration of A is 0.1 M and
the rate constant is 2 x 103dm3mol s, The half life period of the reaction
18 : .
(1) 5 sec (2) 50 sec
(3) 500 sec (4) 5000 sec
79. | The number of degenerate spatial orbitals of a hydrogen-like atom with
principal quantum number n=6 is :
(1) 12 | 2 6.
3) 72 (4) 36
80. | If the atoms/ions in the crystal are taken to be hard spheres touching

each other in the unit cell, then the fraction of volume occupied in the

body centered cubic structure is :

W Bz @ %n
@ % @ —‘f—:r

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-B

(24)
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81. | The metal species present in Nitrogenase is :
(1) Zinc (2) Molybdenum
(3) Tungsten (4) Lead
82. | Which of the following compounds will show quadrupole splitting in
Mossbauer spectroscopy ?
(D X, Fe (CN), 2 FeCl,
(3) Fe, (SO, (4) - FeSO,
83. | The most widely used standard reference substance in ESR is :
(1) 1, 1 —diphenyl —2-Picryl - hydrazyl free radical
(2) 1,1 —diphenyl —-2-Picryl - hydro;gyl fr_ee radical
(3) TMS _
(4) None of these
84. | In DTA, the dif_'ferential temperature Vs temperature or time curve is
highly sensitive to: ,
(1) Heating rate | (2) Sample size
G)N Samplg packing (4) All of these
85. | Radio metric titrations have been applied for :

.(3) Determination of the specific activity of radioactive preparations

(1) Determination of the composmon of compound

(2) Investlgatmn of co- precxpltatlon

(4) All of these

MPH/PHD/URS-EE-2020 (Inorgamc Chemistry) Code-B

(25)

Scanned with CamScanner

g



Code-B

uestio[{
No. Questions

86. | Cytochromes in biological systems are involved in :
(1) Proton transfer (2) Oxygen transfer
(3) Electron transfer (4) Metal transfer

87. | In Ferrocene which metal orbital interact more effectively with ligand
group orbital ?

(1) 3d? . (2 8d,3d, p
(3) 4P 4P (4) 3d,,3d,

88. | The Electroar-xalyticall technique in which the potential of the working
electrode is stepped and tﬁe resulting current is monitored as a function
of time is : '

(1) Coulometry (2) Chronopotentiometry
(3) Chronoamperometry (4) Pulse polarography

89. | Lithium drugs are used in treatment of : :

(1) Dental caries " (2) Psychiatric disorder
(3) Malaria (4) Arthritis

90. | Which alkylating agent is used as Anticanc;er Drug in treatment of most
of the cancers ? i
(1) Melphan ~ (2) Cyclophosphamide
(3) Chlorambucil (4) None of these

MPH/PHD/URS—EE—2020 (Inorganic Chemistry) Code-B
(26) ,
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91. | A sudden large jump between the values of second and third ionisation

energies of elements would be associated with which of the following

electronic configurations ?

(1) 1s%2s?2p® 3s! (2) 1s? 2s? 2p® 3s? 3p!
(3) 1s?2s? 2p° 3s! 3p? (4) 1s? 2s? 2p° 3s?
92. | Among the following' groupings which represents the collection of
isoelectronic species ?
() NO%,Cr,0,,0 (2 N,, C-, NO;CO
3) CO,N,,CN-, c& 4) NO,CN-,N,, 05 -
93. | In the Molecular orbital diagram for O; ion the highest occupied orbital
18 : _ |
(1) o MO orbital (2 7MO orbital
(3) #* MO orbital (4) o’MO orbital
94. | The correct order of hybridization.of the central atom in the following

species, NH,, [Pf;ClJ’", PCl, and BCl,, is respectively :
(1) dsp?, dsp?, sp?, sp* |

(2) sp?, dsp?, dsp?, sp?

(3) dsp?, ap?, sp3, dsp?

(4) dsp?, sp?, gp?, dap?

1PH/PHD/URS-EE-2020 (Inorganic Chemistry) Code—B‘

(27)
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95. | Which of the following structure is most expected for the molecule
XeOF, ?
(1) Tetrahedral (2) Square Pyramid
(3) Square planar (4) Octahedral

96. | Among the following, which is the weakest Lewis base ?
(1) CH; (2) NH;
(3) OH- i 4 F

97. | CH,HgOH is classified as :
(1) Soft - Hard | (2) Soft - Soft
(3) Hard - Hard (4 Hard - Soft

98. | [Co (NH,), (NO,),] Cl exhibits : |
(1) Linkage isomerism, ionisation isomerism and optical isomerism.
(2) Linkage isomerism, ionisation isomerism and geometrical

1somerism.

(3) Ionisation isomerism, geometrical isomerism and optical
1somerism,
(4) Linkage isomerism, geometrical isomerism and optical

isomerism.

I

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code.B

(28) -
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99. | Which one of the following shows maximum value of paramagnetic
behaviour ?
(1) [Sc(CN),J* (2 [Co (CN)]*
(3) [Fe (CN),J> (4) [Cr CN)J*

airs are both the ions coloured in aqueous

_ 100. | In which of the following p
solution ? - -
(1) Nizt, Ti¢+ - - () Sc¥; Titt
(3) Sc¥, Co* (4) Ni%, Cu*

‘MPH/PHD/URS—EE-ZO% (Inorganic Chemistry) Code-B

(29)
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| 1. | The number of rotational degrees of freedom of CO, is :

(1) onme (2) two
(3) three (4) four

2. | When crystals of sodium chloride are heated in the presence of sodium
vapor, they turn yellow. This is due to the formation of:
(1) Schottky defects (2) Frenkel defects
(3) F-centres (4) H-centres

3. | Of the following inequalities, the criterion/criteria for spontaneity of a
chemical reaction is/are :
() (AG)y, < 0 (i) (AU)g, > O (iii) (AS),, >0
(1) (@) only (2) (ii) only
(3) () and (ii) 4) (@) and (iii)

4. | The concentration of a reactant decreases linearly with time. What is the
order of the reaction ?
(1) 1st order (2) Fractional order
(3) 2nd order (4) Zero order

5. | The absorbance of solution having 20% transmittance is :
(1) 0.301 (2) 0.699
3) 1.301 (4) 1.699

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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6. | Electrolysis of an aqueous solution of 1.0 M NaOH results in :
{ (1) Na at the cathode and O, at the anode.
(2) H, at the cathode and O, at the anode.
(3) Na and H, at the cathode and O, at the anode.
' (4) O, at the cathode and H, at the anode.
7.

The rate constant of decoripgsition of a compound is represented by

12000

| nK=5.0-——

T

The value of E, (in Kcal mol) for this compound at 300 K is :

(1) 24 2 12
(3 240 (4) 120

8. | For a reaction 2A— Product the initial concentration of A is 0.1 M and
the rate constant is 2x 10-*dm3mol' s}, The half life period of the reaction
is :
(1) 5 sec (2) 50 sec
(3) 500 sec (4) 5000 sec

9. | The number of degenerate spatial orbitals of a hydrogen-like atom with

| principal quantum number n=6 is :

1) 12 (2 6
3) 72 4) 36

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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10.

If the atoms/ions in the crystal are taken to be hard spheres touching each
other in the unit cell, then the fraction of volume occupied in the body

centered cubic structure is :

c\iﬁﬂ

1) V37 2

e
v3

8

T

® % @

11.

The metal species present in Nitrogenase is :
(1) Zinc (2) Molybdenum
(3) Tungsten (4) Lead

12,

Which of the following ’compbunds will show quadrupole splitting in

Mossbauer spectroscopy ?
(1) K, Fe (CN), (2) FeCl,
(3) Fe, (SO), (4) FeSO,

13.

The most widely used standard reference substance in ESR is :
(1) 1,1 —diphenyl —-2—_-Picryl — hydrazyl free radical

(2) 1, 1 —diphényl ~2—;Picryl — hydroxyl free radical

3 TMS

(4) None of these

MPH/PHD/URS-EE~-2020 (Inorganic Chemistry) Code-C
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14.

In DTA, the differential temperature Vs temperature or time curve is
highly sensitive to :

(1) Heating rate (2) Sample size
(8) Sample packing 4) " All of these

15.

Radio metric titrations have been applied for : ‘

(1) Determination of the composition of compound

(2) Investigation of co-precipitation

(3) Determination of the specific activity of radioactive preparations

(4) All of these

16.

Cytochromes in biological systems are involved in :
(1) Proton transfer (2) Oxygen transfer
(38) Electron transfer (4) Metal transfer

17.

In Ferrocene which metal orbital interact more effectively with ligand

group orbital ?
1) 342 (@) 3d,3d,
(3) 4P AP, 4) 8d,,3d,

18.

The Electroanalytical technique in which the potential of the working

electrode is stepped and the resulting current is mnonitored as a function
of time is :

(1) Coulometry (2) Chronopotentiometry
(3) Chronoamperometry (4) Pulse polarography

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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19. | Lithium drugs are used in treatment of :

(1) Dental caries (2) Psychiatric disorder
(8) Malaria (4) Arthritis

20. | Which alkylating agent is used as Anticancer Drug in treatment of most
of the cancers ?

(1) Melphan (2) Cyclophosphamide
(3) Chlorambucil (4) None of these

21. | A sudden large jump between the values of second and third ionisation
energies of elements would be associated with which of the following

electronic configurations ?
(1) 1s?2s? 2p® 3s! (2) 1s? 2s? 2p® 3s23p!
(3) 1s? 2s? 2p° 3s! 3p? (4) 1s? 2s? 2p°® 3s?

22. | Among the following groupings which represents the collection of
isoelectronic species ?

(1) No*, Cr,0,, CO @ N,, ¢+, NO, CO
@ CO,N,, CN-, C* 4) NO,CN-,N,, 0;

23. | In the Molecular orbital diagram for O}ion the highest occupied orbital
is :

(1) o MO orbital (2) 7 MO orbital

(3) #* MO orbital (4) o’MO orbital

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
(5)
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24. | The correct order of hybridization of the central atom in the following
species, NH,, [PtCL}*, PCl;, and BCl,, is respectively :
=’ (1) dsp?, dsp?, sp?, sp® (2) sp®, dsp?, dsp?®, sp®
(3) dsp?, sp?, sp®, dsp® (4) dsp?, sp®, sp?, dsp®
| 25. Which of the following structure is most expected for the molecule
| XeOF, ?
| (1) Tetrahedral (2) Square Pyramid
% (3) Square planar (4) Octahedral
26. | Among the following, which is the weakest Lewis base ?
(1) CH; (2) NH;
(8) OH- 4 F
27. | CHHgOH is classified as :
(1) Soft - Hard (2) Soft - Soft
(3) Hard - Hard (4) Hard - Soft
28. | [Co (NH,), (NO,),] Cl exhibits :

(1) Linkage isomerism, ionisation isomerism and optical isomerism.

(2) Linkage isomerism, ionisation isomerism and geometrical
isomerism.

(3) Ionisation isomerism, geometrical isomerism and optical
isomerism.

(4) Linkage isomerism, geometrical isomerism and optical
isomerism.

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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i 29. | Which one of the following shows maximum value of paramagnetic
| behaviour ?
(1) [Sc(CN)J* (2) [Co (CN),}*
@) [Fe (CN)]* 4 [Cr CN) >
30. | In which of the following pairs are both the ions coloured in aqueous
solution ?
| O N, T @) S, Tiv
(8) Sc*, Co* (4) Ni*, Cu*
=\@ —HBr %
31. /N;'*
Major product obtained in this reaction is :
Br
1) /mrgfn( (2) Bra_~
(3) HosCH @ "~k
32. | A™TCHOH Br 2?4?&7 ~B
Products A and B respectively are :
o O=0 @ X O
@ O— = @ O—- =

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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33. | Which combination of reagents is wrong for disconnections (a)—(d) in the

following ?

R (0
Ph’”\/\/

(a) () {d)

¢)) @ + c,i\/\;/ @) " B,W
3 j\/JLOEI + Bf/\/ (4) Pbb + Bng/\

Stereoselective reduction of the dione A with a chiral reducing agent
provxdes the correspondmg diol B in 100% d1astereose1ect1v1ty and 90%
ee favoring R, R configuration.

The composition of the product is :

HO gu
<1) @* 1 0’\
(HO OH 'HQ ou

o O Ck n
'.;

HQ OH

MPH/PHD/URS-EE-2020 (Inorgamc Chemistry) Code-C

®)




Code-C

Question
No.

Questions

35.

An a-amino acid, L-proline, can be used as a catalytic chiral auxiliary for
a stereoselective aldol reaction.

g
. . L-profine, H,0
v /& + )LH 2 N8BH,, MaQH P"MOH

L-Proling = C[;’mi"

Which of (1)-(4) is not involved in the above transformation ?

o mbozu (:a*cegn
@ Y @
»{?;‘H Ph/E‘H

[ | OH O
OH N’ ~COH g
3) il @) Ph/\,lLH.

36.

Which of adducts (1)-(4) is the main product of the following biels~Alder
reaction ? ‘ :

/. 4 : ICOOMB A
et
& s

CHs
Me
‘,cezm | CO,Me
y ) » ()
S CO Me @ “COMe
Me Me
Me [\_ja
COMe A _,CO2Me
3 4) ;
: “CO,Me .
Me Me

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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37
§e

The following involves two pericyclic reactions. Which combination

indicates correctly the types of reaction involved ?

Ph

Ph” \

(1) {4+2] cycloaddition + [2+2] cycloreversion
(2) cheletropic reaction + [4+2] cycloaddition
(3) [4+2] cycloaddition + [4+1] cyéloreversion

(4) [4+2] cycloaddition + cheletropic reaction

38.

Which of the following equations shows an unlikely result ?
NN HNO,, =N |
0 Q8- Q)

\ (CHyCORO

NO,

.- N
®) @\Cg"’ O _’ "\/N:L,O :
. NO; 4
SESE- N~
g

g

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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39. | Which of the following statements regarding the reducing ability of a

sugar is wrong ? |

(1) The aldehyde group of a saccharide is responsible for its reducing
properties. | |

(2) Ketoses are not reducing sugars because they are not aldehydes.

(3) D-Glucose in predominantly in a cyclic hemiacetal form but it is a
| reducing sugar through the acyclic form with which the hemiacetal
is in equilibrium.

(4) A methyl glucoside is not a reducing sugar.

40. | Which of the following is not an important secondary structural feature
in large peptides and proteins ?

(1) the a-helix

(2) the B-turn

(3) chair conformations

(4) the B-pleated sheet

41. | The equilibrium constants k,, and k,, for the reactions X == 2Y and
Z == P + Q, respectively are in the ratio of 1:9. If the degree of dissociation

of X and Z be equal then the ratio of total pressure at these equilibria

is:
(1) 1:36 (2) 1:1
@ 13 - _ 4 19

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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42. | Four distinguishable molecules are distributed in energy levels E, and E,
- with degeneracy of 2 and 3, respectively. Number of microstates, with 3
molecules in energy level E, and one in energy level E;is :
(1) 4 @ 12
3) 96 (4) 192
43. | One mole of an ideal gas undergoes a cyclic process (ABCDA) starting
from point A through 4 reversible steps as shown in the figure. Total
work done in the process is :
1
& viﬁ"
§
"
domrms . o
T tgmpersture 2
3 N; V,
(1) R(T’l-»Tg)“{;T (2 R(T, +'1‘2)71
, Vi i Vg
@) RT,+T)in v, 4) RCTI—Tz)‘ln v,
44. | If the specific conductance of an electrolyte solution is 0.2 ohm™ cm and

cell constant is 0.25, the conductance qf the solutioﬁ is :
(1) 1.25 ochm™ (2) 1.0 ohm™!
(3 0.8 ohm™! (4) 2.0 ohm™!

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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45, | The slope and intercept obtained from (1/Rate) against (1/substrate
concentration) of an enzyme catalyzed reaction are 300 and 2 x10°,
respectively. The Michaelis-Menten constant of the enzyme in this reaction
is:
1) 5 x10°M (2 5x10°M
3) 1.5 x10°M 4 1.5 x10°M

46. | Given ;

A. Fe (OH), (s) + 2¢” — Fe(s) + 20H - (aq) ; B, =-0.877V
B. AI* (aq) + 3e~ — Al(s) ; E=-1.66V
C. AgBr(aq) + e — Ag(s) +Br(aq) ; E=0.071V

The overall reaction for the cells in the direction of spontaneous change
would be "

1. Cell with A and B : Fe reduced
Cell with A and C : Fe 1‘eduCe;.d
2. Cell with A and B : Fe reduced
Cell with A and C : Fe oxidized
3. Cell with A and B : Fe oxidized
Cell with A and C : Fe oxidized
4. Cell with A and B : Fe oxidized
Cell with A and C : Fe reduced

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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47. | TUPAC name of the following compound is :

YCOOE

(1) Pethyl (S)-3-methyl-4-oxocyclohex-2-enecarboxylate
(2) (R)-4-ethoxycarbonyl-2-methyl-4-oxocyclohex-2-enone
(3) ethyl (R)-3-methy1-‘4-oxocyclohex-2-enecarboxylaté

(4) (S)-4~’etho'x'ycarbonyll-2-methyl-4-oxocyclohexv2-enone

48. | Compound given below may be hamed as:

AN

(1) (2R, 3Z)-7-phenylhept-3-en-2-o0l

(2) (2B, 3E)-7-phenylhept-3-en-2-ol

(3) (28, 3E)-7-phenylhept-3-eni-ol

(4) (25, 3Z)w7-phenylh«3pt«*3-en-2-ol

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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49. | Enantiomer of the following structure is :

H, OH
H, OH
l’ \ & ‘ fCt’ivg gwﬂ\ .’CHE
(3) P Hg?i H (4) N 2 HzN H
oH
50. ol B
i CH;3

(1) - A could be optically active and its diastereomer is g

57
HiC

[ G

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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(3) A could be optically inactive and its diastereomer is 7"

(4) A could be optically inactive and its enantiomer is HS

|

HsC
51. | How many signals are present in both isomers in NQR spectroscopy ?
lF Ica
Cl~p—Cl . ci~Ut.~F
b 8
A Cl /!
| Cl Cl
i I
(1) two (2) - three
(3) onme (4) four
52. | Auxochrome when attached to chromophore absorption band is shifted
towards longer wavelength due to increase in :
(1) Bonding (2) Conjugation
(3) Inductive effect (4) None of these
53. | The quantitative shifting in PMR signals in addition to shielding and

deshielding the protons also depends upon the :
(1) Inductive effect (2) Space effect
(3) H-bonding (4) All of above

]
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54.

Ionic equivalent conductance value for Ca?* is 0.0119 S m? mol* and for
Cl-is 0.0076 S m?mol~. The correct expected molar conductivity at
infinite dilution'for CaCl, is :

(1) 0.0195 S m2?mol™? (2) 0.0271 S m2mol™?!

(3) 0.0542 S m2mol? (4) 0.01355 S m%mol™!

65.

Abinary mixture of A, and B, will show negative deviation from Raoult's
law when :

(1) A-A and B-B interactions are stronger than A-B
(2) A-A and B-B interactions are weaker than A-B
3) Both A-A and B-B interactions are equal to A-B
(4) Either A-A or B-B intéractions is equal to A-B

56.

The molar masses of monodisperse and polydisperse polymers obey
respectively the conditions :

(M_=Number average molecular weight and M _=Weight average
molecular weight).

(1) M,>M_ and<M, @ M. =M and M<M,
@ M. <M andM<M_,& (4 M,=M_ andM=M,

57.

CH,COOCH, (aq) + H,0* (¢)” CH,COOH(aq)+C,H,OH(aq). What type of
reaction is this ?

(1) Unimolecular (elementary)

(2) Pseudo first order

3) Zero 'order

(4) Second order

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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58. | Micelle formation is accompanied by the :

(1) decrease in overall entropy due to ordering of solvent near
hydrophobic ends.

(2) increase in overall entropy mostly due to increase in solvent entropy.

(3) increase in overall entropy mostly due to increase in solute entropy.

(4) increase in overall entropy and decrcase in enthalpy.

59. | The rotational partition function is expected to be smallest for the
molecule, among the following :

1) H, @ Li,
@) N, 4 F,

60. | The temperature derivative of electrochemical cell potential E at constant

: (Q@.\} sye
pressure, | 5 | , 18 given byl c.

( AS g | L

1) 7 ' - (2) F
AS | AS

® SFr | (4 " nFT

61. j: |
HO”

Cholesterol

Number of Optical isomers in Cholesterol would be :

(1) 128 (2) 512
(3) 64 (4) 256

NPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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62. | Among the following structures, the number of aromatic con{pound(s)
is :
&
~ : r”’"
()220~
=/ ||
NG
. e
AN R
J L) Wi J
@ 3 @ 4
@ 5 4) 6
63. | Number of sp? and sp hybridized carbon atoms present in benzyne is :
(1) 3and1 (2) 6and0
8) 4and2 ' (4) 4and0
® @
64. | CoH, CHs, CHCHa, CHyCHCH;
Number of carbonium ions in the above list is :
1) 4 | @ 3
3 2 4 1
65. | In the chlorination of l-chlombutane under free radical conditions, the
most abundant compound formed is :
(1) 1,1-dichlorobutane @) 1, 2 dlchlorobutane
(3) 1,3-dichlorobutane 4 1,4- dlchlorobutane

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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66.

" Repeated Hofmann Elimination reaction will often remove a nitrogen

atom from an amine molecule:;

/" N\ Hoftmann
>\_ N~ Eimination

s

Which of the following compounds is likely product in this case ?

o XZ @ X
@ X = @ 28

=
~3

. | Major product of the following reaction is :

o ,
M ol 1. CHsMgBr, dry »ether, O"E’
1. aq. acid , :

68.

. . t-BuO A-BuOH _
A < LDATHE d&\‘ WC D
K Br

Major product A and B are respectively :

M be, CE> @ %Cb
o o .
&) Ci\] Qb @ O’E} C&}

OH

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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69. | Identify A in the following reaction sequence

0 0
A 1. LIAH ’
U —he B e NN oy + CHGHOH
\/ 0/\ 2. Hy ,)\\ OH hCH;

¢)

o oy AN,

M S
i
| oH
| “ 4) HC
| @ C,, NG
!
% 3 1»9\‘-
| 4 Heat
| g OH Pl - |
i i) & Heat . °
! 70. N GOOH \ Heat |
d ‘ coot \_Ethanel .. ¢

HCI {gas)

Products A, B and C respectively are :
Na fﬁ;m COOCH,
1) N E00H A AOH
\ !_,/) o Il » » l'.\:;gj |
?‘1
)

2)

/ i § | | )
;-\ \7,,; L,\ J{) l}, \/i
COOH OH ?’30'32}15, ! i
S N anOH
(4) ﬂ/% ) I \,E ; ﬁ/ \1, J ,
\'\/ W ‘A\,,//‘,

71. | Which of the following statements is wrong ?
(1) UV absorption is attributable to electronic transitions.
(2) UV spectra provide information about valence electrons.

(3) IR absorption is attributable to transitions between rotational energy
| levels of whole molecules.

(4) NMR spectrometers use radiofrequency electromagnetic radiation.

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C .
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79, | Which of the following statements regarding mass spectrometry 1s

-

false ?

(1) The base peak of a simple ketone is usually attributable to an acylium
ion.

(2) The molecular ion of carbonyl compounds with a —C-H readily
undergoes elimination of an alkene to give a relatively stable enol

f

radical cation.

(8) The molecular ion peak of some alcohols is very weak because it
readily loses an alkyl radical to give a relatively stable oxonium
(hy droxycarbeniixm) ion.

(4) Structurally isomeric alkanes cannot be distinguished by low
resolution mass spectrometry.

73.

Neopentyl chloride, (CH,),CCH, Cl, reacts with the strong base sodium
amide to form a new compound. This compound has a molecular ion at m/
z = 70 amu and displays two 1H NMR singlets at 8 0.20 & 1.05 ppm .3
(integration ratio = 2:3). What is a plausible structure for this
compound ?

(1) 2-methyl-2-butene (2 1,l-dimethylcyclq)pmpané
(3) methylcyclobutane (4) cyclopentane

Combustion analysis of an organic compound shows it to be 64.3% carbon.

It displays a molecular ion at m/z = 112 amu in the mass spectrum. Which
of the following is a plausible molecular formula for thls
compound ? x

(1) CH, @ CH_.O

(3) CH,O, 4 CH,O,

B’#;:’FHD!URS—EE—ZOZO (Inorganic Chemistry) Code—C
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75. | The 'H NMR spectrum of a diluted solution of a mixture of acetone and

dichloromethane in CDCIl; exhibits two singlets of 1:1 intensity. Molar

ratio of acetone to dichloromethane in the solution is

1) 3:1 (2) 1:3
3) 1:1 4 1:2
76. | Which of the following is the principal factor which causes the properties
of nanomaterials to differ significantly from other materials ?
(1) Size distribution (2) Specific surface feature
(3) Quantum size effects (4) All the above
7. _is an excellent 'green' solvent as well as a greenhouse gas ?
(1) Methane - (2) CFCs
(3) Carbon monoxide ° (4) Carbon dioxide
78. | Which of the following statements is not true regrading the binding site

of a receptor ?

(1) The binding site is normally a hollow or cleft in the surface of a

receptor.
(2) The binding site is normally hydrophobic in nature.

(3) The binding site contains amino acids which are important to the

binding process and a catalytic mechanism.

(4) Chemical messengers fit into binding sites and bind to functional

groups within the binding site.

MPH/PHD/URS-EE-2020 (Inorgaric Chemistry) Code-C
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79. | There is a lot of interest in the area of supramolecular catalysis at the

moment, why is this ? -

(1) There is actually very littie' interest in this area, due to the fact that
it is very difficult to make a supramolecular cata.lysto

(2) It would be useful for cutting down on the amount of solvent in the
reaction and hence decrease costs. This is of particular significance
to large scale industrial processes.

; (3) It would allow very efficient and stereoselective catalysis of often
very difficult reactions.

(4) It is thought that a supramoleéular catalyst would be capable of

replacing catalytic metals in reactions, thereby reducing cost while

increasing efficiency.

80. | The term used to measure a product or person's énvironmental impact is
(1) Handprint (2) CO,print
(8) Footprint (4) Hazardous potential

81. | Stainless steel does not rust because

(1) Chromium and nickel combiméi with iron' N

(2) Chromium forms an oxide layer and protects iron from rusting
(3) 'Nickel present in it, does not rust

(4) Iron formsa hard chemical compouhd “with chromium present in it

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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82. | The pair whose both species are used in antacid medicinal preparations |
is: - %
(1) NaHCO, and Mg (OH), (2) Na, CO, and Ca HCO),
(8) Ca(HCO), and Mg (OH), 4) Ca(OH), and Na HCO,

83. | Artificial gem used for cutting glass is :
(1) graphite (2) diamond

3) SiC (4) CaCN,
&

84. | Phosgene can be obtained when :

(1) White phosphorus reacts with alkali.
(2) Calcium phosphide reacts with water.
(3) Chloroform reacts with air.

(4) Bone comes in contact with water.

85. | The structural formula of hypophosphorous acid is :

0 =

T
1) N o 2) ) e \ .
1) H/i SH (2) H i OH

H OH

o

i :

R AN
(3) Ho/i\OH (4) HO | o

H : OH

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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86. | In which of these processes platinum is used as a catalyst ?

| (1) Production of synthetic rubber

(2) Hardening of oils
(3) Oxidation of ammonia to form HNO,

(4) Synthesis of methanol

87. | In Zeigler - Natta polymerisation of ethylene, the active species is :

1) AlCL @ EtAl
? | @ Tim 4) TiCl,

88. | Which of the following is not an example - of organometallic compound ?
(1), Trimethylboron A
(2) Trimethylaluminium
(3) ' Trimethoxytitanium chloride
(4) Tetracarbonylnickel - - .

89. | The nuclear reaction :
®Cu + He — TCl+14 {H+16 gnis referred to as :
(1) Spallation reaction (2) Fusion reaction
(3) Fission reaction (4) Chain reaction

90. | The nucleus resulting from ,,U**after successive emission of two a and

four p—particles is : ,
(1) &Th™ ' @) ,Pum
®) %Razao @ gzUm

VIPI/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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91. | The plot of the rate constant vs. ionic strength of the reaction A* + B-

follows the line as shown in the figure :

I
M I @ II
(3) I | @ IV

92.

Reaction between A and B is carried out for different initial concentrations
and the corresponding half-life times are measured. The data are listed
in the table :

B AIM | M s

—T ]300 ]
7500 0

BB 0 00 I 64 4§

The rate can be represented as :

(1) k[A][B] (2) k[AJ®

3) k[A]® [B] 4) Kk[A] [B]?

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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93.

The separation of the (123) planes of an orthorhombic unit cell is 3.12 nm.

The separation of (246) and (369) planes are, respectively :
(1) 1.56 nm and 1.04 nm (2) 1.04 nm and 1.56 nm

(3) 3.12 nm and 1.50 nm (4) 1.04 nm and 3.12 nm

94.

The predicted electromotive force (emf) of the electrochemical cell
Fe(s) / Fe** (aq) (0.01M) H Cd?*(aq) (0.01M)/Cd(s)

(B gyovp=—0-44TV and E° 5,=—0.403V)

(1) -0.850V ' (2) +0.044V

(3) +0.0850V (4) —0.044V .

96.

For a particle of mass m in a 1-D box of leﬂgth 2:L, the émrgy of level
corresponding to n=8 is :
h? h?

@) 8mi® @ 32ml?

4h* 2h°

[» ) b 4 gt Ry
) mi* ) mi?

|
|

96.

i
.

A “@hermédynamid equation that relates chemical potential to the

composition of a mixture is known as : :
(1) Gibbs Helmholtz equation

(2) Gibbs-Duhem equation

(3) Joule-Thomson equation

(4) Debye Huckel equation

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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97.

One mole of monoatomic gas is transformed from 300K and 2 atm to 600K

and 4 atm. The entropy change for the process is :

3 1
1) 5Rln2 (2) ERan

T 5
3) ERln.‘Z 4) -2-Rln2

98.

' The electrical double layer model that consist of both the fixed layer and

diffused layer among the following is :
(1) Helmholtz (2) Gouy
(3) Stern (4) Debye Huckel

99.

If = is an eigen function and d*/dx" is an operator then the eigen value
will be :

D ao® 2 «a

3 n @

100.

The Gibbs energy for the decomposition of Al,O, at 500°C is as follows :

2 4
§M203 — gAl +0,, A,G=+966 kJ mol™

The potential difference needed for electrolytic reduction of AL,O, at 500°C

is at least :
1) 25V @) 50V
38) 45V 4 30V

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-C
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Quﬁscf.io Questions
1. | Stainless steel does not rust because :
(1) Chromium and nickel combine with iron
(2) ‘Chromium forms an oxide layer and protects iron from rusting
(3) Nickel present in it, does not rust M
(4) Iron forms a hard chemical compound with chromium pre sent in it
2. | The pair whose both species are used in antacid medicinal preparations
18 :
(1) NaHCO, and Mg (OH), N
(2) Na, CO, and Ca (HCO,),
(3 Ca(HCO,), and Mg (OH), .
(4) Ca(OH), and Na HCO, "
3. | Artificial gem used for Cutting glass is:
(1) graphite ' (2) diamond
3) SiC ~ -(49 CaCN,
4. | Phosgene can be obtained when :
(1) White phosphorus reacts with alkali.
(2) Calcium phosphide reacts with water.
(3) Chloroform reacts with air.
(4) Bone comes in contact with water.
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5. | The structural forniula of hypophosphorous acid is :

j i
I |
1) H/|\OH , %) H/l\OH
H OH
0 0
R AN
(3) HO/ |\OH (4) HO | OH
H OH

6. | In which of these processes platinum is used as a catalyst ?
(1) Production of synthetic rubber

(2) Hardening of oils

(3) Oxidation of ammonia to form HNO,

(4) Synthesis of methanol

7. | In Zeigler - Natta polymerisation of ethylene, the active species is :
(1) AlICI, (2) EtAl
(8) Tit (4) TiCl,

8. | Which of the following is not an example of organometallic compound ?
(1) Trimethylboron

(2) Trimethylaluminium

(3) Trimethoxytitanium chloride

(4) Tetracarbonylnickel

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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9.

The nuclear reaction :
wCu+ ;He — ¥Cl+14 [H+16 ;nis referred to as:
(1) Spallation reaction (2) Fusion reaction

(3) Fission reaction (4) Chain reaction

10/

The nucleus resulting from ,,U?® after successive emission of two a and
four p—particles is:

(1) ,,The @ ,Pu
(3) 88Ra230 (4) 92U230

11.

Which of the following statements is wrong ?

(1) UV absorption is attributable to electronic transitions.
(2) UV spectra provide information about valence electrons.

(3) IR absorption is attributable to transitions between rotational energy
levels' of whole molecules.

(4) NMR spectrometers use radiofrequency electromagnetic radiation.

12,

Which of the following statements rega;rding mass spectrometry is
false ?

(1) The base peak of a simple ketone is usually attributable to an acylium
ion.

(2) The molecular ion of carbonyl compounds with a —C-H readily
undergoes elimination of an alkene to give a relatively stable enol
radical cation.

(3) The molecular ion peak of some alcohols is very weak because it readily
loses an alkyl radical to give a relatively stable oxonium
(hydroxycarbenium) ion.

(4) Structurally isomeric alkanes cannot be distinguished by low

resolution mass spectrometry.

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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13. | Neopentyl chloride, (CH,),CCH,CIl, reacts with the strong base sodium
amide to form a new compound. This compound has a molecular ion at m/
z = 70 amu and displays two 'H NMR singlets at § 0.20 & 1.05 ppm
(integration ratio = 2:3). What is a plausible structure for this
compound ?
(1) 2-methyl-2-butene (2) 1,1-dimethylcyclopropane
(3) methylcyclobutane (4) cyclopentane

14. | Combustion analysis of an organic compound shows it to be 64.3% carbon.
It displays a molecular ion at m/z = 112 amuin the mass spectrum. Which
of the following is a plausible molecular formula for this
compound ?
@O H. 2 CH,O
®) 'CcHsoz 4) CsH4O3

15. | The 'H NMR spectrum of a diluted solution of a mixture of acetone and
dichloromethane in CDCI, exhibits two singlets of 1:1 intensity. Molar
ratio of acetone to dichloromethane in the solution is
(1 31 @ 1:3
@) 1:1 4) 1:2

16. | Which of the following is the principal factor which causes the properties

of nanomaterials to differ significantly from other materials ?
(1) Size distribution (2) Specific surface feature

(8) Quantum size effects (4) All the above

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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17. is an excellent 'green' solvent as well as a greenhouse gas ?
(1) Methane 2) CFCs
(8) Carbon monoxide (4) Carbon dioxide
18. | Which of the following statements is not true regrading the binding site

of a receptor ?

(1) The binding site is normally a hollow or cleft in the surface of a

receptor.

(2) The binding site is normally hydrophobic in nature.,

(8) The binding site contaitis amino acids which are important to the
binding process and a catalytic mechanism.

(4) Chemical messengers fit into binding sites and bind to functional

groups within the binding site.

19.

There is'a lot of interest in the area of supramolecular catalysis at the
moment, why is this ?
(1) There is actually very little interest in this area, due to the fact that

it is very difficult to make a supramolecular catalyst.

(2) It would be useful for cutting down on the amount of solvent in the
reaction and hence decrease costs. This is of particular significance

to large 8cale industrial processes.
(8) It would allow vei'y officient and stereoselective catalysis of often

very difficult reactions.

(4) It is thought that a supxjamolecular catalyst would be capable of
replacing catalytic metals in reactions, thereby reducing cost while

increasing efficiency.

MPH/PHD/URS-EE-2020 (Inorgamc Chermstry) Code-D
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20. | The term used to measure a product or person's environmental impact is
(1) Handprint (2) CO, print
(3) Footprint 4 Hazardous potential
21.
HO
Cholesterol
Number of Optical isomers in Cholesterol would be :
{1)-:128 (2) 512
(3) 64 (4) 256
22. | Among the following structures, the number of aromatic compound(s)

1S :

1) 3 2) 4

@) b5 (4) 6

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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23.

Number of ép2 and sp hybridized carbon atoms present in benzyne is :
(1) 3andl1 (2) 6andO
(8) 4 and 2 (4) 4and O

24.

@ @ @ @
CHa, CHs, CHaCH,, CHsCHCH;
Number of carbonium ions in the above list is:
1 4 @) 3
@) 2 @ 1

25.

In the chlorination of 1-chlorobutane under free radical conditions, the

most abundant compound formed is :
(1) 1,1-dichlorobutane (2) 1,2-dichlorobutane
(3) 1,3-dichlorobutane (4) 1,4-dichlorobutane

26.

Repeated Hofmann Elimination reaction will often remove a nitrogen

atom from an amine molecule.

N __Hofmann
N— Elimination

Which of the following compounds is likely product in this case ?

o X2 @ X
® X )= @ X

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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27. | Major product of the following reaction is :

0

(&)
)]\/\/ cl 1. CH3;MgBr, dry ether, 0°C

1. aq. acid

@ /(l)]\/\/ @ 0

O @ (s
O

t-BuO /t-BuOH
28, «-——-——A"Cﬁi L
Br

Major product A and B are respectively :

0 0 0
oy @&

e} 0O o -
®3) C{QOHCdJ @ C@ C@

29, | Identify A in the following reaction sequence :

0 0

0
\Mo/\ _‘%—. B Jﬁ%m" ANy + CHICH;OH
6]
O
1 2
® @ Y

® C, (4) HCN

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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i A

OH / Heat
Y 4 .
s0. | (X L
@ P
COOH el .
HCi(gas)

Products A, B and C respectively are :

ONa COOH  COOC;Hs
(1) l \’/COOH N OH
e

OH OH OH
Neolele
z =

OH CGCOOH COOCyHs
OH
Yool
ZZ 7

COQH OH COOQOC,Hsg

ielviies

31. | The plot of the rate constant vs. ionic strength of the reaction A** + B~

follows the line as shown in the figure :

v

I
1) I @) II
(3) III (4) IV

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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32. | Reaction between A and B is carried out for different initial concentrations
and the corresponding half-life times are measured. The data are listed in
the table :
Entry {[A.] M [BaI M ityps™
1 500 10 | 60
2 500 20 60 - -
3 10 300 60
4 20 300 30
The rate can be represented as :
(1) k[A] [B] ‘ "2 k[A]?
(3) k[A]? [B] (4) k[A] [B]?
33. | The separation of the (123) planes of an orthorhombic unit cell is 3.12 nm.
The separation of (246) and (369) planes are, respectively :
(1) 1.56 nm and 1.04 nm (2) 1.04nm and 1.56 nm
(3) 3.12nm and 1.50 nm (4) 1.04 nm and 3.12 nm
34. | The predicted electromotive force (emf) of the electrochemical cell

Fe(s) / Fe** (aq) (0.01M) H Cd*(aq) (0.01M)/Cd(s)

(B @erey——0-447V and E° 5. =-0.403V)
(1) -0.850V (@) +0.044V
(3) +0.0850V (4) —0.044V

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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35. | For a particle of mass m in a 1-D box of length 2L, the energy of level

corresponding to n=8 is :

h? h?
1 ~ 2
D &ml* @ 32mi?
4h* 2h?
3 4) —=
G mi? ) mi?

36. | A thermodynamic equation that relates chemical potential to the

composition of a mixture is known as :
(1) Gibbs Helmholtz equation

(2) Gibbs-Duhem equation

(38) Joule-Thomson equation

(4) Debye Huckel equation

37. | One mole of monoatomic gas is transformed from 300K and 2 atm to

600K and 4 atm. The entropy change for the process is :

3 1
(1) ;Rln2 (2) ERan

7 5
(3) ERan 4) -?:Rln2

38. | The electrical double layer model that consist of both the fixed layer and

diffused layer among the following is :
(1) Helmholtz (2) Gouy
(3) Stern (4) Debye Huckel

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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39. | If e™ is an eigen function and d*/dx® is an operator then the eigen value
will be : |
1) " 2) «a
3) n 4
40. | The Gibbs energy for the decomposition of AL,O, at 500°C is as follows :
2 4 B s
"3“A1203 — EAl +0,, A,G=1966 kdJ mol
The potential difference needed for electrolytic reduction of Al,0, at 500°C
is at least :
1 25V (2) 50V
3) 45V 4 30V
41. | How many signals are present in both isomers in NQR spectroscopy ?
CI\P/’u-'i Cl\ /F
P
Cl -~ l cl— l
Cl Cl
| I
(1) two (2) three
(3) one (4) four
49. | Auxochrome when attached to chromophore absorption band is shifted

towards longer wavelength due to increase in :
(1) Bonding (2) Conjugation
(8) Inductive effect (4) None of these

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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43.

The quantitative shifting in PMR signals in addition to shielding and
deshielding the protons also depends upon the :

(1) Inductive effect (2) Space effect
(8) H-bonding (4) All of above:

44.

Ionic equivalent conductance value for Ca2* is 0.0119 S m2mol! and for
Cl-is 0.0076 S m2mol. The correct expected molar conductivity at infinite
dilution for CaCl, is :

(1) 0.0195 S m?mol™* (2) 0.0271 S m?mol™
(3) 0.0542 S m?mol " (4) 0.01355 S m?mol™?

45.

A binary mixture of A, and B, will show negative deviation from Raoult's

" law when :

1) A-A and B-B interactions are stronger than A-B
(2) A-A and B-B interactions are weaker than A-B
(3) Both A-A and B-B 1nteract10ns are equal to A-B
(4) Either A-A or B—B 1nteract10ns is equal to A—B

46.

The molar masses of monodisperse. and vpolydisperse polymers obey

respectively the conditions :

(M, =Number average molecular weight and Mw=Weight average

molecular weight).
(1) M >M and< M, @2 M =M, and M <M
@) M <M, and M <M 4 M =M_ and M= M,

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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47.

CH,COOC,H, (aq) + H,O* (¢)~ CH,COOH(aq)+C,H,OH(aq). What type of

reaction is this ?

(1) Unimolecular (elementary)
(2) Pseudo first order

(38) Zero order

(4) Second order

48.

Micelle formation is accompanied by the :

(1) decrease in overall entropy due to ordering of solvent near

hydrophobic ends.
(2) increase in overall entropy mostly due to increase in solvent entropy.
(3) increase in overall entropy mostly due to increase in solute entropy.

(4) increase in overall entropy and decrease in enthalpy.

49.

The rotational partition function is expected to be smallest for the

molecule, among the following :
1 H, 1 (2 Li,
3) N, 4) F,

50.

The temperature derivative of electrochemical cell potential E at constant

ok

pressure, ( 6TJP , 1s given by :

AS AS
(1) —;—[; (2) E

AS AS
@ @

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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51. | The metal species present in Nitrogenase is :
(1) Zinc (2) Molybdenum
(83) Tungsten - (4) Lead
52. | Which of the following compounds will show quadrupole splitting in
Mossbauer spectroscopy ?
(1) K, Fe (CN), (2) FeCl,
(3) Fe, (SO), (4) FeSO,
53. | The most widely used standard reference:substance in BSR is :
(1) 1, 1 —diphenyl —2-Picryl — hydrazyl free radical
(2) 1, 1 —diphenyl —2—Picryl — hydroxyl free radical
3) TMS
(4) None of these
54. | In DTA, the differential temperature Vs temperature or time curve is
highly sensitive to : ’
(1) Heating rate (2) Sample size
(8) Sample packing (4) Al of these
55. | Radio metric titrations have been applied for :

(1) - Determination of the composition of compound-
(2) . Investigation of co-precipitation

(3) Determination of the specific activity of radioactive preparations

(4) All of these

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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56. | Cytochromes in biological systems are involved in :
(1) Proton transfer (2) Oxygen transfer
(3) Electron transfer (4) Metal transfer

57. | In Ferrocene which metal orbital interact more effectively with ligand
group orbital ?
(1) 3d2 @) 3dy3d; ,
(3) 4PX4Py (4) 3d_, 3dyZ

68. | The Electroanalytical technique in which the potential of the working
electrode is stepped and the resulting current is monitored as a function
of time is : \
(1) Coulometry (2). Chronopotentiometry
(3) Chronoamperometry (4) Pulse polarography

59. | Lithium drugs are used in treatment of :
(1) Dental caries (2). Psychiatric disorder
(8) Malaria (4) Arthritis

60. | Which alkylating agent is used as Anticancer Drug in treatment of most
of the cancers ?
(1) Melphan (2) Cyclophosphamide
(3) Chlorambucil (4) None of these

61. | The number of rotational degrees of freedom of CO, is :

(1) one (2) two
(8) three (4)  four

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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62. | When crystals of sodium chloride are heated in the presencé of sodium

vapor, they turn yellow. This is due to the formation of:
(1) Schottky defects (2) Frenkel defects
(3) F-centres (4) H-centres

63. | Of the following inequalities, the criterion/criteria for spontaneity of a

chemical reaction is/are :
1) (AG:)T,P < 0 (i) (AU)S,V >0 (iii) (AS)U,V >0

(1) () only (2) (i) only
8) () and (1) (4) (i) and (D)

64. | The concentration of a reactant decreases linearly with time. What is the

order of the reaction ?
(1) 1st order k (2) Fractional order
3) ‘2nd order (4) Zero order

65. | The absorbance of solution having 20% transmittance is :
(1) 0.301 (2) 0.699
(3) 1.301 (4) 1.699

66. | Electrolysis of an aqueous solution of 1.0 M NaOH resulté in :
(1) Na at the cathode and O, at the anode. ke ]
(2) H, at the cathode and O, at the anode.

(3) Na and H, at the cathode and O, at the anode.

(4) O, at the cathode and H, at the anode.

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
@17)




Code-D

Question .

No. Questions

67. | The rate constant of decomposition of a compound is represented by
, 12000
inK=5.0- =
The value of E, (in Kcal mol™) for this compound at 300 K is :
1) 24 ; o (2 12
(3) 240 g 4 120

68. | For a reaction 2A —» Product the initial concentration of A is 0.1 M and
the rate constant is 2x 10-dm®mol-s!. The half life period of the reaction
is :
(1) 5 sec (2) 50 sec
(3) 500 sec (4) 5000 sec

69. | The number of degenerate spatial orbitals of a hydrogen-like atom with

principal quantum number n=6 is :
(1) 12 (2 6
3) 72 4) 36

70.

If the atoms/ions in the crystal are taken to be hard‘spheres touching
each other in the unit cell, then the fraction of volume occupied in the

body centered cubic structure is :

R 2) %”
® < @) %z

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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71. | The equilibrium constants k,, and k, for the reactions X == 2Y and
7 = P + Q, respectively are in the ratio of 1:9. If the degree of dissociation
of X and Z be equal then the ratio of total pressure at these equilibria
is :
(1) 1:36 2 1:1
(8)--1:3 ' (4) -1:9

72. | Four distinguishable molecules are distributed in energy levels E and E,
with degeneracy of 2 and 3, respectively. Number of microstates, with 3

- molecules in energy, level E and one in energy level E, is :

1) 4 2) 12
3) 96 4) 192

73. | One mole of an ideal gas undergoes a cyclic process (ABCDA) starting

from point A through 4 reversible steps as shown in the figure. Total

work done in the process is :

g ViT 8 ———

% m Y

$ s
Vi+ A il 10

§ i L
v

T, qempersture T2

AT \A

(1) R(T1 — Tz)vl' (2) R(T1 + Tz)_V_l
Vz ' : Vz
3) R(T1 + Tz) In ?/:1_ (4) R(Tl— T2) In V:

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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74. | If the specific conductance of an electrolyte solution is 0.2 chm™ cm™ and
cell constant is 0.25, the conductance of the solution is :
(1) 1.25 ohm™ (2) 1.0 ohm™
3) 0.8 ohm™ (4) 2.0 ohm™

75. | The slope and intercept obtained from (1/Rate) against (1/substrate
concentration) of an enzyme catalyzed reaction are 300 and 2 x10°,
respectively. The Michaelis-Menten constant of the enzyme in this reaction
18 :
1) 5x10°M (2 5x10°M
(3) 1.5 x102M . (@) 15x10°M

76. | Given ;

A. Fe (OH), (s) + 2¢” - Fe(s) + 20H - (ag) ; E, =-0.877V
B. Al* (aq) + 8¢~ — Al(s) ; B=-1.66V
C. AgBr(aq) + e —» Ag(s) +Br(aq) ; E;=0.071V

The overall reaction for the cells in the direction of spontaneous change
would be

1. Cell with A and B : Fe reduced
Cell with A and C : Fe reduced
2. Cell with A and B : Fe reduced
Cell with A and C : Fe oxidized
3. Cell with A and B : Fe oxidized
Cell with A and C : Fe oxidized
4. Cell with A and B : Fe oxidized
Cell with A and C : Fe reduced

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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77. | TUPAC name of the following compound is :

0

N

H "COQFEt

(1) Pethyl (S)-3-methy1-4-oxocyclohex-2-enecarboxylate
2) (R)-4-ethoxycarbony1-2-methy1-4-oxocyclohex-2-enone
(8) ethyl (R)-3-methyl-4-oxocyclohex-2-enec§rboxylate

4) (S)-4-etho;(ycarbonyl-Z-methy1-4-oxocyclohex-2-enone

78. | Compound given below may be named as :

P

1) (2R, 32)-7-phenylhept-3-en-2-01
(2) (2R, 3E)f7-phenylhept-3-en-2-ol
3) (28, 3E)-7-phenylhept-3-en-2-ol

4) (2S, 37)-7-phenylhept-3-en-2-ol

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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79. | Enantiomer of the following structure is :
H, OH
. _CHj
HoN ©
H, OH H, OH
M o @ <
1 g 2) g
5 - NH, H,N H
H,
H, JoH o, SOH
©)<\C A 'S 2 i
3) HN . @ L/ HN
oy
Ho” o
80. Hse¥"\ SH
CHs
A >

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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H
' : ( H9 QH
(3) A could be optically inactive and its diastereomer is (o, -
3
HsC

(4) A could be optically inactive and its enantiomer is HS

81.

A sudden large jump: between the values of second and third ionisation
energies of elements would be associated with which of the following

electronic configurations ?
(1) 1s? 2s® 2p%3s! . (2) 1s? 2s* 2p°® 3s? 3p!
(3) 1s? 2s? 2p¢ 3s! 3p? (4) 1s? 2s® 2p° 3¢?

82.

[

Among the following groupings v:_v"h'ich represents the collection of

isoelectronic species ?

83.

| 1) No* C;,0,,CO @ N,, C;,NO, CO
3) CO,N,, CN-, Cr (4 NO,CN-, N,, O;
In the Molecular orbital diagram for O}ion the highest occupied orbital
1S : _ ' )
(1) MO orbital (@) MO, orbital

3) z* MO orbital " (4)- MO orbital

MPH/PHD/URS—EE~2020 (Inorganic Chenlistry) Code-D
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84. | The correct order of hybridization of the central atom in the following
species, NH_, [PtC14]2“ , PCL,, and BCl,, is respectively :
(1) dsp?, dsp?, sp?, sp? (2) sp?, dsp?, dsp?, sp?
(3 dsp?, sp?, sp®, dsp® (4) dsp?, sp®, sp?, dsp®
85. | Which of the following structure is most expected for the molecule
XeOF, ? ‘
(1) Tetrahedral , " (2)° Square Pyramid
(3) Square planar‘ (4) Octahedral
86. | Among the following, which is the weakest Lewis base ?
(1) CH; (2) NH;
(3) OH- 4) F-
87. | CH,HgOH is classified as :
(1) Soft - Hard . (2) Soft - Soft
(3) Hard - Hard (4) Hard - Soft
88. | [Co (NH,), (NO,),} €l exhibits :

(1) Linkage isomerism, ionisation isomerism and optical isomerism.

(2) Linkage isomerism, ionisation isomerism and geometrical

isomerism.

(8) Ionisation isomerism, geometrical isomerism and optical]

isomerism.

(4) Linkage isomerism, geometrical isomerism and optical

isomerism.

MPH/PHD/URS—EE—2020 (Inorganic Chemistry) Code-D
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89. | Which one of the fdllpwing shows maximum value of paramagnetic

behaviour ?
(1) [Sc(CN)I* 2) [Co (CN) J*
(3) [Fe (CN)J* @ [ Cr (CN),I*

90. | In which of the following pairs are both the ions coloured in aqueous

solution ?
(1)-.Ni?, Ti* 2) :Sc*,. Ti*
(3) Sc¥, Co* (4) Ni%*, Cu*

=@ . HBr x »
91. /N\— g \

Major product obtained in this reaction is: 1§

Br
M /k%‘l’;( L @ e
@ o @ ™K

92. | A W Ox g

Products A and B respectively are :

o O= 0 (25[)<-Q—
@» — = @ O~ 0=

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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93. | Which combination of reagents is wrong for disconnections (a)—(d) in the
following ?
2
Pmﬂ:\é":\/
@) () |
. ” o ’ . S/j
1) O - c,,,/.lk/\/ 1 (2 O)\s "
27
. | O" O ] 0O :
©) Ph’”\ﬂfJLwast + g @) Ph/u\¢?’“'* Brivg” >
Stereoselective reduction of the dione A with a chiral reducing agent

provides the corresponding diol B in 100% diastereoselectivity and 90%

ee favoring R, R configuration.

‘/rkn/‘/ HO OH
FES R "‘
. '\/k

The composition of the pmduct is :

0 -« CL
® « 0L
95%

HO OH HO OH

(ﬂl .

10%

HO OH

5% 5%

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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95.

An a-amino acid, L-proline, can be used as a catalytic chiral auxiliary for
a stereoselective aldol reaction.

OH

1. L-proline, H,0 5
Ph/U\H * /‘LH 2. NaBH,, MeOH Ph*""OH

L-Proline = QCOzH

H

Which - of (1)-(4) is not involved in the above transformation ?

(1) )\ @) (o
H Ph H

@\COZH OH O

QH N 3
3) ph/*\«JLH 4) - ,

. 96.

' /
Which of adducts (1)-(4) is the main'product of the following Diels-Alder

reaction ?

CHa
cOOMe
= /“/ __A__>
N Me0OOC
CHy
Me Me
CO,Me CO,Me
(1) ; 2 7
" "COMe 'COMe
Me Me
Me l\:de
CO,Me A COMe
3) , 4) 5
“CO,Me ‘COMe
Me Me

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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97. | The following involves two pericyclic reactions. Which combination

indicates cofrectly the types of reaction involved ?

Ph
Ph
Ph L A P Ph
]i}:o + l‘{ — + CO
Ph Ph
Ph
Ph = Ph |
(1) [4+2] cycloaddition + [2+2] cycloreversion |
(2) cheletropic reaction + [4+2] cycloaddition

(3) [4+2] cycloaddition + [4+1] cycloreversion

(4) [4+2] cycloaddition + cheletropic reaction

98. | Which of the following’ eduations shows an unlikely result ?
) HNO N
() 2% (L
D) {7 P50 N NO,

(CH,C0),0 f\
o L (oo
H H

@) an+ I/\NJ G @O

NO,
@ (o) e~ @
¢ ¢

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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99. | Which of the following statements regarding the reducing ability of a

sugar is wrong ?

(1) The aldehyde group of a saccharide is resp‘onsible for its reducing

properties.

(2) Ketoses are not reducing sugars because they a.re not aldehydes.

(3) D-Glucose in predominantly in a cyclic hemiacetal form but it is a
reducing sugar through the acyclic form with which the hemiacetal
is in equilibrium.

(4) A methyl glucoside is not a reducing sugar.

100. | Which of the following is not an impdrtant secondary structural feature
in large peptides and. prot'éins ? |

(1) the a-helix .

(2) the B-turn

(8) chair conformations

(4) the B-pleated sheet

MPH/PHD/URS-EE-2020 (Inorganic Chemistry) Code-D
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