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1. The ground states of high spin octahedral and tetrahedral Co(Il) complexes are
respectively :
(1) “Ty, and *4, (2) ‘Tigand ‘4, (3) °Tig and *4, (4) Ty and *Ty

2
2. A true statement about base hydrolysis of [CO(NH 3)s CZ] &

(1) Itis first order reaction
(2) The rate determining step involves the dissociation of chloride in

[Co(NH, ), (NH, )]

(3) The rate is independent of the concentration of the base
(4) The rate determining step involves the abstraction of a proton from

[Colvry ), i

3. BjgCyHy, isisoelectronic with :
(1) BpHZ (2) ByHy, (3) BpHZ (4) BpHY

4. Which of the following is the strongest oxidizing agent ?
@y m 4 7T (3) Ti%* (4 A%

5: Electron transfer from [Pe(H 2 0)6 ]2+ to [Fe(H »0), ]3+ is likely to occur via :

(1) d-d transition (2) inner sphere electron transfer
(3) SN'! mechanism (4) outer sphere electron transfer

6. The neutral complex which follows 18-electron rule is :
(1) [n® - C5Hs (), @) [n® - CsH; Mo(co),
(3) (T]S —C5H5k0 (4) (T]S—CSHS)RG(T]5 "‘C6H6)

7. The degree of hydration is expected to the maximum for :
(1) Mg2* gt ie (3) Ba** dysKcr

8. For this system in equilibrium CaCO4(s) = CaO(s)+CO,(g) the number of
components (C), phases (P) and degree of freedom (F), respectively are :

1) 'C e @)imEzia @r2:0,3 4) 2,31

9. The compound having highest melting point :
(1) LiCl ()T LiF (3) LiBr (4) Lil
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10. The pHof a 1.0x10°u solution of a weak acid HA is 4.0. T} e
199
(1) 1.0x 1073 (2) 1.0x 1074 (3) 1.0x 107

1. If kg is the solubility product of a Sparingly soluble salt A3
1 (k,,,/108>“5 (2) R (3] (k)

12 The!adloactwe isotope used to locate brain tumors is :
4 3D (2 BN (3) R8I

.' sted acidity of boron hydrides follows the trend :
H > ByHyg > BsHg > BjgHy,y
> B,Hyy > ByH,> ByoHy
= B,H,, > B;H, = BioH14
> B;Hy >B,H;; > B,H,

rgy change (AG) of 1 mole of ideal gas which is compr
2 atm is :

(2)LRE . (3) RTIn2 (4) -RT';;'

.
to br
1) 2
3) 1C

il

lowing, the system that would require least amount of
perature to 80°C is : 3

:‘
er at 40°C (2) 300 g of water at 30°C
er at 20°C (4) 150 g of water at 50°C

The po: ymmetry of p-dichlorobenzene is :
(1) Cy (2) Dy, ® D; 4) Copll

A cert
is 108
(1) 75

ution contains equal concm of A and :
£ solution is : E

@) 10 . <3), 5

(4) 145

The spo
change (@ l : i
(1) AGH : @) 0.E=
3) AG= ‘ @) = E

reaction can be judg_ | he sign of emf (E  energy

0
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19. An aqueous solution is prepared by mixing equal volume of 0.1 M KCI and 0.1 M KL
To this solution a drop of 0.01 M AgNO5 solution is added. Which of the following is

correct ?

(1) A precipitate forms which is primarily Agl

(2) A precipitate forms which is primarily A¢Cl

(3) A precipitate forms which is primarily Agl and AgCI

(4) There will be no precipitation as there is no common ions between potassium and
silver salts

20. Anexample of a colligative property is :
(1) Vapour préssure | (2) Freezing point
(3) Osmotic pressure (4) Al
21. R—(-)-2-Bromooctane on reaction with aqueous KOH mainly gives 2-octanol that is :
(1) optically active with 'R’ configuration
(2) aracemic mixture
(3) optically active with 'S' configuration
(4) a meso compound

22. The correct order of acidity among :

CH,
, (&) / \ I ®_ @
NG e N N
| N\ | St
= }]{ X 3 H H
1) (i) < (if) < (iii) < (iv) @) (iv) < (iii) < (i) < (i)
3) (i) < (i) < (iii) < (iv) @) (i) < (iv) < (@) < (iii)

23. At room temperature, the number of singlet resonance observed in the 1 H spectrum
of Me;CC(O)NMe,is :

aya ) 4 3) 5 @) 2
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24. The exceptionally low carbonyl stretching frequency (1650 cm™ ) in 2, 4, 6
cycloheptatrienone is due to :

(1) conjugation effect (2) steric effect

(3) field effect (4) electronic effect

25. Conversion of PANH, to PACN can be done by :
(1) reaction with NaCN in the presence of Ni catalyst
(2) reaction with CHCI3 and NaOH
(3) diazotization followed by the reaction with CuCN

(4) reaction with ethylformate followed by the reaction with NaCN

26. The major product formed in the reaction of anisole with Lithium, liquid ammonia
and t-butanol is :

(1) 1-methoxycyclohexa-1, 3-diene (2) 2-methoxycyclohexa-1, 3-diene
(3) 1-methoxycyclohexa-1, 4-diene (4) 3-methoxycyclohexa-1, 4-diene

27. Which of the following molecules have n — n* transition at the lowest wavelength ?
(1) HCHO (2) CH3COC¢Hs (3) CH3COC,Hs (4) CcH5COC¢H5

28. Aniline can be distinguished from methyl amine by its reaction with :
(1) p-toluene sulphonyl chloride/KOH
(2) Sn/HCI
(3) Acetyl chloride
(4) (i) NaNO,/HCI0-5°C
(ii) alkaline B-napthol

29. SN! reaction on optically active substrates mainly give :
(1) retention in configuration (2) inversionin configuration
(3) racemic product (4) no product

30. Which among the following is solvolysed at the faster rate ?
(1) C6H5CH2CZ (2) M€3C—Cl
(3) CH, =€H-CH,C! 4) (Cg¢Hs);C-ClI
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31.

32.

33.

34.

35.

36.

37.

5

When benzene sulphonic acid and p-nitrophenol are treated with NaHCO; the gases
released, respectively are :

(1) SO,,NO, (2) SO,,NO 3 CO,, CO, (4) SO,,CO,
Which of the following pairs give positive Tollen's test ?

(1) Glucose, Sucrose (2) Glucose, Fructose

(3) Hexanal, Acetophenone (4) Fructose, Sucrose

What configuration are found in the product(s) of the reaction ?

Q=

(1) 1s,2s only (2) 1R, 2s only
(3) 1R, 2R only (4) equal mixture of 1R, 2R and 1s, 2s

The compound which shows L «<— M charge transfer is :

(1) HgO (2) K,Cr0, (3) Ni(CO), @ [Ni(H,0 )]2+

Among the following complexes, which would show the strong Jahn-Teller
distortion ?

W [erm0),]" @ o)l @ l@o)[ @ [Fe,0)[

The homogeneous catalyst used in the hydroformylation or hydrocarbonylation is
based on :
(1) Co {2 Cr (3) Ti 4) Vv

The correct order of the soft character (as per HSAB principle) of the central metal ion
is :

() [era] < [crvipy)s] < [cro,f < [erco)s]
@ [erct, T < [cro, - <[crco)s o < [crioy).]

@) [cro.f < [cra, T~ < [Crivipy),] < [Cr(CO)5]2_

@ [cro.f < [crcoys] < [cral, P < [Cribiny),]
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39.

40.

41.

42,

43.

44.

45.

46.

Lewis acidity of BMe;, BPh3 and BCly wrt pyridine follows the order :
(1) BCl3> BPhy >BMe, (2) BMey > BPh3 > BCl,
(3) BPh3 > BCZ3 > BMe3 (4) BCZ3 > BMe3 > BPh3

A disaccharide that will not give Benedict's test and will not form osazone is :
(1) maltose (2) lactose (3) cellobiose (4) sucrose

Polarographic method of analysis to obtain individual amounts of Cu** and Cd** in
a given mixture of the two ions (Cu2+ and CCI 2+) is achieved by measuring their :

(1) half wave potentials (2) migration current

(3) decompeosition potentials (4) diffusion current

Mg?* is prefered in photosynthesis by chlorophyll because :

(1) It has strong spin orbit coupling (2) It has weak spin orbit coupling
(3) Itisa heavy metal (4) Itishigh reactive metal

A compound contains atoms A, B and C. The oxidation number of A is +2, of B is +5
and C is —2. The possible formula of the compound is :
(1) ABC, (2) By(AC3), (3) As(BCy), (4) A;3(B4C),

Which among the followings is microwave inactive ?

(1) NO (2) Br, - £3) 8 (4) C,H,
Which Qf the following species does not obey Huckel Rule ?

(1) cyclopentadienyl anion (2) cyclopentadienyl cation
(3) cyclopropane cation (4) Tropylium cation

Write the increasing order of relative basicity of the amine, imine and nitrile :
(1) amine > imine > nitrile (2) imine > nitrile > amine
(3) nitrile > amine > imine . (4) nitrile < imine < amine

Which among the following has highest P-O stretching frequency ?
(1) (CH;),PO (2) BryPO (3) CI3PO (4) RPO
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47.

48.

49.

50.

51.

52.

The oxide of chlorine, which is a mixed anhydride ?
(1) CLO (2) Clo, (3) CI,04 (4) CL,0,

Which reagent is used for the conversion of benzyl to benilic acid ?
(1) Conc. HCI (2) Conc. KOH (3) TiCl, (4) KMnO,

Which in the correct order of vapour pressure of 0.1 M aqueous solution of FeCl;,
NaCl, CaCl, and Glucose ?

(1) Glucose > NaCl > CaCl, > FeCl, (2) NaCl > CaCl, > FeCly >Glucose
(3) NaCl > Glucose > CaCl, > FeCl, (4) FeCl;3 > CaCl, > NaCl > Glucose

Phenol associates in benzene to form dimer. The Van't Hoff's factor is 0.54. What is
the degree of association ?
(1) 0.46 (2) 0.54 (3) 0.88 (4) 0.92

The decreasing order of the reactivity towards electrophiles :
(1) @ (ii) “ , ' (iii) @
R
N
X : S
H

(L) GiH)> @ >0 Q) 6)>6)> 6 @) @>6>60 @ G)>6)> @)

Pyridine undergoes nitration at elevated temperature to give :

NO,
] e o [ ]
N 2 N
NO,
NO,
< R
(R @ |
N NZ=
NO,
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54.

55.

56.

57.

58.
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(3) Yb3+, Dy3+/ Eu3+,,Lu3+ (4) Dy3+/ Yb3+, Eu3+,Lu3+

Which of the following will not undergo HVZ reaction ?
(1) Aceticacid (2) Propanoic acid
(3) 2-methyl propanoic acid (4) 2,2-diemthyl propanoic acid

In the Lassaignes's test, the blood red colouration is due to the formation of :
(1) Fe(CN), (2) NaCNS (3) Fe(CNS); (4) NH,CNS
Conversion of C¢H5CN — C¢H5COCH3 can be achieved most easily with :
(1) CH3;MgBr followed by hydrolysis

2) I,/NaOH;CH,I |

(3) LiAlH 4 followed by the reaction CH;I

(4) dil H,SO4 + CH;,;N,

Cyclohexyl benzyl ether when reacted with hydrogen in the presence of 10%
palladium on charcoal generates a mixture of :

(1) cyclohexanol and benzyl alcohol (2) cyclohexane and toluene

(3) cyclohexanol and toluene (4) cyclohexane and bnenzyl alcohol

The reaction of 2-methyl furan with DMF- POCI; would given :

o) @—CHZCHO 2 ) '

OHC il

CHO

(3) / \ 4)

D C CH,

CHO

The separation of trivalent ions Lu>*, Yb>*, Dy**, Eu® can be effectively done by a
cation exchange resin using ammonium o-hydroxy iso-butyrate as a element. The
order of separation of ions would be :

(1) Lu3+, Yb3+, Dy3+, Eu3+ (2) Eu3+, Lu3+, Dy3+,Yb3+




59.

60.

61.

62.

63.

64.

65.

66.

67.
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The symmetry elements present in BF; are : :
(1) C3,3C2, SZ’G‘U (2) C3, (O Gv,i
(3) C3,Gv, (O 3C2 (4) C3,3C2, Gy, Oy

The compressibility factor of Vander Waals gas at critical state is :
(1) 1/3 (2) 3/8 (3) 8/27 4) 3

The strong field in [Fe(CN)4 >~ will split the 3d orbitals. Their separation may be
observed in the spectroscopy of :

(1) NMR (2) ESR

(3) IR (4) Electronic absorption

Movement of nuclei is negligible during time taken by an electronic transition is
called :

(1) Franck Condon Principle (2) Lambert Beer Law

(3) Born-Oppenheimer approximation (4) None

The number of ESR peak(s) expected for UN s (are) :
(11 2) 2 3 3 i3 4

The platinised platinum electrodes are used for conducting measurements in order to
remme which of the following effect ?

(1) Precipation effect (2) Solubility effect
p ty

(3) Polarisation effect - (4) Redox effect

The ground state term of Sm>* and Eu*" respectively are :

(1) 7PO and 6H5/2 (2) 6H5/2 and 7FO

(3) *Fs5/; and °1, 4) "F and *H;,,

[CoCl, I~ is a blue coloured complex controlled treatment of this complex with water
gives two light coloured pink complexes of composition |Co(H,0) 4 I Identify
point groups of [CoCl, *~ and two isomeric complexes :

(1) Dg;(Cyp and Cyy,) (2) Dgy(Cyp and Cyy)
(3) T4(Cyyand Dyy) (4) T;(Cy andCyy)

Kelvin's thermodynamics scale of temperature is based on :
(1) Charle'sLaw (2) Joule's Law (3) Amagat's Law (4) Carnot's principle




68.

69.

70.

g

72.

73.

74.

A

Calculate the work of expansion when 2 moles of an ideal gas expands isothermally
and reversibly from 10 L to 20 L at 300 K :

(1) 826.5 cal (2) 413.25 cal (3) —826.5 cal (4) —413.25 cal
Which of the following is strongest reducing agent ?
(1) GeCl, (2) SnCl, (3) PuCl, (4) SnCly

The total pressure for the reaction C(s)+CO;,(g) = 2CO( g) under the equ111br1um
condition is 15 atms. The value of Kp is :

(1) 16 2 2 (3) 20 (4) 25
When the particle is in its lowest energy state, the average momentum (< p, >) of the

particle is :

h
¢ =0 @ <px>=-

h h
= — 4: =
(3 g = (4) <py> 5

Which of the following statement is not true for haemoglobin ?

(1) The binding with oxygen is weaker in comparison with myoglobin
(2) Ironis 5-coordinated

(3) Ironis coplanar with prorphyrin ring in the absence of oxygen

(4) The oxidation state of iron is +2

How many minutes are required to deliver 3.21 x 10° coulombs using a current of
500 amperes used in the production of chlorine ?

(1) 83 ) 10x 103 (3) 6420 4) 107

A solution containing H* and D" ions is in equilibrium with a mixture of H, and

D, gases at 25°C. If the partial pressure of both gases are 1.0 atm, find the ratio of
+ e : R P

[D=}AHET e (Given : ED+/D2_ 0.003 V)

&y 173 Q) 112 (3) 0.11 4) 1.0
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75. What will be the emf for a given cell ?

Pt|H,(g,P)| H* (ag) || H,(g,P,)| Pt

P.
(1) Enﬂ (2) Eln—z
B P, & P
(3) 122—1]_: nllj—l (4) None of these
2

76. How much ethyl alcohol must be added to 1.0 L of water so that solution will not
freeze at —4°F (Kf =1.86°C/m)

(1) <20g (2) <1075g (3) <4945g¢ (4) >4945¢g
77. When mercuric iodide is added to the aqueous solution of KI, then :

(1) freezing point is raised

(2) freezing point is lowered

(3) freezing point does not change

(4) boiling point does not change

78. In the spinel structure, oxides ions are ccp whereas 1/8th of tetrahedral voids are
occupied by A** and 1/2 of octahedral voids are occupied by B¥*. The general
formula of the compound is :

(1) 4,B,0, (2) AB,O, (3) 48,0, (4) A4B,0,

78. On adding AgNO; solution into KI solution, a negatively charged colloidal sol is
obtained when they are in :

(8) S0 mL of 0.1 M AgNO, + 50 mL of 0.01 M KI
(2RS0mL of 0.1 M AgNO, + 50 mL of 0.1 M KI
GIS0mL of 0.2 M AgNO; + 50 mL of 0.1 M KI

(@ S0mL of 0.1 M AgNO; + 50 mL of 0.2 M KI

M. Phil /PR.DJURS-EE-Oct.-2017/(Chemistry)/(A) 1




“ 2 (4 ” — )

HpS504
N s
N
® \ ; ‘ \
v OH s ® OH

Product (A) and (B) respectively are :

i i i i
(1) Ph—C-NHCH;, Ph-C-NHCH; (2) CH3-C-NHPh, CH3z —C-NHPh

i i i i

r (3) Ph—-C-NHCH;, CH; -C-NHPh (4) CHj3 — C-NHPh, Ph— C— NHCH,

81. On which position the attack of nitronium ion would be most rapid, when the
compound undergoes nitration with HNO5; / H,SO4

9 A8 c N
> -
(1) & ) B 3) C 4) D

82. Which of the following pair gives same phenyl osazone ?
(1) D-glucose and D-allose
(2) D-glucose and D-alfrose
(3) D-glucose and D-mannose
(4) D-glucose and D-talose

83. Stereoisomers of aldoheptose is (a) and stereoisomers of ketoheptose is (b). Ratio of
a/bis: :

1 2
i - & €)

| e

!
(4) 9
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84. The IUPAC name of the following compound is :

OH

CN
Br

(1) 4-Bromo-3-Cyano phenol

(2) 2-Bromo-5-hydroxybenzonitrile
(3) 2-Cyano-4-hydroxy bromobenzene
(4) 6-Bromo-3-hydroxybenzonitrile

85. Which is correct matching of List-I and List-II ?

List-1 List-1I
(Quantity measured and variable (Name of method)
controlled

(i) 1/RVs. Volume of titrant (A) Amperometeric titrations
(ii) iVs. Volume of titrant, ¢ (B) Potentiometric titrations
(iii) E Vs.Volume of titrant,i=0 (C) Conductometric titrations

(1) ()-B, (1) -C, (i) - A (2) (@) -A4A, (i) - B, (iii)) - C

() @-C, (i) - A, (iii) - B 4) ()-C, (i)-B, @) -A

86. Cyctochrom is:
(1) oxygen storage protein (2) redox protein
(3) Cu - containing protein (4) Mo containing protein
M. Phil/Ph.DJURS-EE-Oct.-2017/(Chemistry)/(A) P10k



87. Which of the following enzyme causes breakdown of proteins to peptides ?
(1) Lipase (2) Amylase (3) Proteases (4) Peptidases
88. Which of the following will have higher isoelectric point ?
(1) Glycine (2) Lysine '
(3) Aspartic acid (4) Glutamic acid

89. The ion channels those permit transport of Nat and K¥ ions, are constructed from :
(1) globular proteins (2) helical protiens
(3) pleated proteins (4) None of these

'90. Sulphuris not a constituent of :

(1) Cysteine (2) Methionine (3) Ferredoxin (4) Pyridoxine

91. Molecule having non polar as well as polar bonds but the molecule as a whole is
polar :
(1) (SCN), (2) Cl0s (3) ByCly 4) I,Clg

92. Among the following compounds which on heating do not produce N; ?
(1) NH,CI+CaO () (NH,),CrO; (3) Ba(N3), (4) NH,Cl+NaNO,
93. Non-metal 'M' forms MCl; , M,05 and MgsM, but does not form MIs . The
incorrect statement regarding non-metal is :
(1) 'M' can form multiple bonds
(2) Atomicity of 'M'is 4
(3) 'M'is second period element

(4) The range of oxidation number for M is +5 to -3

94. Which of the following order is correct ?
() K* <Ca® = = 5% : jonicsize
(2) Na*(ag)>K*(ag)>Rb*(aq) > Cs" (aq) : electrical conductance
(3) AI®**(ag) > Mg?* (aq) > Na* (aq) : hydrate size '
(4) I (aq)<Br~ (aq) <Cl” (aqg) < F™(aq) : ionic mobility

M. Phil./Ph.D./URS-EE-Oct.-2017/(Chemistry)/(A)
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| |

g6 CH,-C-CH, CH,-CCH S y(q) 90N ,p) (major)

A A

Product (B) of above reaction is :

‘ Cl < Cl
) fo\( @ /ﬁg\/k ®) (()\/( @ \@
N N N N. Nei

96. X

R
3 o/
C=N where X = CH;C00~, CI-CH,COO~, PhSO;

H / (1) (i) (iii)

Rate of reaction toward Beckmann rearrangement :

(1) @) > (i) > (iii) (2) (i) > (@) > (iii)
(3) (i) > (i) > (@) (4) (i) > (i) > (ii)
97. Which of the following reaction, does not give chlorobenzen as a product ?
SN o W ®
) I CHCI3,0H® | @) I CHBrClp OH® |
/\ T
<) ©
3) | CHBryClLOH® @) I CHECIBr,OH®
i
98. pp-C- CHN, — 4820 , 4, Product'A'is:
pEs H>0
(1) PR™CH,COOH (2) PhCH,“*COOH
(3) PR“COOH (4) PhRCOOH

M. Phil/PR.DJURS-EE-Oct.-2017/(Chemistry)/(A)
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\ (ii) SOClp CeHg

Compound 'C'is :

1 1
(1) Ph Gl c<] (2) PhCH =CH-C-CH,
j i
o PR ‘ (4) Ph—C-CH =CH-CHj3
100. Which of the following benzene ring substituents is deactivating but ortho-para
directing ?
(1) -N=0O (2) —OCH,4 (3) —COCH; (4) -NO,

M. Phil./Ph.D./JURS-EE-Oct.-2017/(Chemistry)/(A)
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5. There will be no negative marking. Each correct answer will be awarded one full mark.
Cutting, erasing, overwriting and more than one answer in OMR Answer-Sheet will be
treated as incorrect answer.

6. Use only Black or Blue Ball Point Pen of good quality in the OMR Answer-Sheet.

7. Before answering the questions, the candidates should ensure that they have been supplied
correct and complete booklet. Complaints, if any, regarding misprinting etc. will not be
entertained 30 minutes after starting of the examination.
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1. If kg, is the solubility product of a Sparingly soluble salt A3X,, then its solubility is :
(1) ww/m&”S i oo ey Y (@) 8k,

2. The radioactive isotope used to locate brain tumors is :
(1) iD @ BN 3) 'Rl @) %cC

3. The Bronsted acidity of boron hydrides follows the trend :
(1) ByHg > ByHyg > BsHg > ByoHys
(2) BsHg> ByHyo > ByHg> BioHug
(3) ByHg = ByHyg > BsHg = ByoHys
(4) ByHys > BsHg >ByHyg > BoHg

4. The free energy change (AG) of 1 mole of ideal gas which is compressed isothermally
from 1 atm to 2 atm is:
(1) -RTIn2 (2) RT (3) RTIn2 (4) -RT

5. Among the following, the system that would requlre least amount of thermal energy
to bring its temperature to 80°C s :
(1) 200 g of water at 40°C (2) 300 g of water at 30°C
(3) 100 g of water at 20°C (4) 150 g of water at 50°C

6. The point group symmetry of p-dichlorobenzene is :
1) Co (2) Don (3) Ds; 4) Cop

7. A certain buffer solution contains equal concentrations of A~ and HA. The kb for A~
is 1070, The pH of solution is :

.7 2310 (3) 4 4) 14
8. The spontaneity of a reaction can be judged from the sign of emf (E) and free energy
change (G) of the cell :
(1) AG=+ve, E=~ve 2) AG=0,E=0
3) AG=-ve,E=+ve (4) AG=-ve,E=-ve

M. Phil./Ph.D./JURS-EE-Oct.-2017/(Chemistry)/(B) P.EL.
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11.
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13.

14.
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(4) I'(ag)< Br~(aq) <Cl (aq)<F ~(ag) : ionic mobility-

An aqueous solution is prepared by mixing equal volume of 0.1 MKCl and 0.1 M KL
To this solution a drop of 0.01 M AgNOj3 solution is added. Which of the following is

correct ?

(1) A precipitate forms which is primarily AgI

(2) A precipitate forms which is primarily AgCl

(3) A precipitate forms which is primarily Agl and AgCI

(4) There will be no precipitation as there is no common ions between potassium and
silver salts

An example of a colligative property is :
(1) Vapour pressure (2) Freezing point
(3) Osmotic pressure ‘ 4) Al

Molecule having non polar as well as polar bonds but the molecule as a whole is
polar :

(1) (SCN), @ Chos 'k 5 () B, (4) L,Clg

Among the following compounds which on heating do not produce Nj ?
(1) NH,Cl+CaO (2) (NH,),Cr,0; (3) Ba(N3), (4) NH,Cl+NaNO,

Non-metal 'M' forms MCl; , M;0O5 and MgzM, but does not form MIs. The
incorrect statement regarding non-metal is :

(1) 'M' can form multiple bonds

(2) Atomicity of 'M'is 4

(3) 'M'is second period element

(4) The range of oxidation number for M is +5 to -3

Which of the following order is correct ?

(1) K £Ca™ < P2 <57 : ionicige

(2) Na*(ag) > K" (aq) > Rb* (ag) > Cs™ (aq) : electrical conductance
(3) Al%* (ag)> Mg** (ag) > Na* (aq) : hydrate size




O

15, Gl L i, - cH, - I CH, %(A)M_)(B) (major)

Product (B) of above reaction is :

Ll ¢ l '
) /@t( ¢ (O ® (Q?( @ @
N N N N

16. X

C=N  whereX= CHBO (. CH,COO™, PhSO;
i/ 0 (i) (i)

Rate of reaction toward Beckmann rearrangement :
1D @) > Gi) > (iii) () () > @) > (iii)
(3) (iii) > (ii) > (i) (4) (ii) > (i) > (if)

17.  Which of the following reaction, does not give chlorobenzen as a product ?

(1) @ CHCl3,0H® @) @ CHBrCly,0H®
\—g) S Ly
3) @ CHBrCl,0H® @ [m CHFCIBr,0H®
R P R e o & T
it
B £~CHN, 220 , 4 p. ol '‘Ais ;
14 Hy0
(1) PrcH,coon (2) PhCH,"“coon
(3) Prn'coon (4) PhCOOH
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19.
20.
21.

22,

24.

N (ii) SOClp CeHe
@) O

Compound 'C'is :

0 o)

(1) Ph—-CH, —Ic|-<] (2) PhCH =CH —lc— CH,
i i

(3) Ph- c':ﬂ (4) Ph—C-CH =CH-CHj

Which of the following benzene ring substituents is deactivating but ortho-para
directing ? '
(1) -N=0O (2) —OCH; (3) —COCH; (4) -NO,

When the particle is in its lowest energy state, the average momentum (< py >) of the
particle is :

h

(1) <py>=0 () <Px>=;
h h
(@ > =5 (A

Which of the following statement is nof true for haemoglobin ?

(1) The binding with oxygen is weaker in comparison with myoglobin
(2) Ironis 5-coordinated _

(3) Iron is coplanar with prorphyrin ring in the absence of oxygen

(4) The oxidation state of iron is +2

How many minutes are required to deliver 3.21 x 10® coulombs using a current of
500 amperes used in the production of chlorine ? :

1) 8.3 (2) 10x 10° (3) 6420 (4) 107

A solution containing H* and D ions is in equilibrium with a mixture of H, and
D, gases at 25°C. If the partial pressure of both gases are 1.0 atm, find the ratio of

+ +71. i o =
D1/ (G1ven.ED+/D2— 0.003 V)

1) 1.23 @) 112 (3) 0.11 4) 1.0

M. Phil./Ph.D.JURS-EE-Oct.-2017/(Chemistry)/(B)
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26.

27.

28.

29.

What will be the emf for a given cell ?

Pt|Hy(g,P,)|H* (ag) | H,(g,P,)| Pt

(1) Elnﬂ (2) Eln&
BB S

(3) Elnﬂ (4) None of these
L o

How much ethyl alcohol must be added to 1.0 L of water so that solution will not
freeze at —4°F (K r=1.86°C/m)

(1) <20g (2) <1075¢g (3) <4945¢ (4) >4945¢
When mercuric iodide is added to the aqueous solution of KI, then :

(1) freezing point is raised

NI

(2) freezing point is lowered
(3) freezing point does not change
(4) boiling point does not change

In the spinel structure, oxides ions are ccp whereas 1/8th of tetrahedral voids are
occupied by A* and 1/2 of octahedral voids are occupied by B> . The general
formula of the compound is :

(1) A;B0, (2) AB,O, (3) A,B,0, (4) A4B,0,

On adding AgNO; solution into KI solution, a negatively charged colloidal sol is
obtained when they are in :

(1) 50 mL of 0.1 M AgNO; + 50 mL of 0.01 M KI
(2) 50 mL of 0.1 M AgNO; + 50 mL of 0.1 M KI !
(3) 50 mL of 0.2 M AgNO; + 50 mL of 0.1 M KI

(4) 50 mL of 0.1 M AgNO; + 50 mL of 0.2 M KI

. Phil./Ph.D./URS-EE-Oct.-2017/ (Chemistry)/(B) PoTe Gk
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. 3\ }h Ph H,
: N
” 508 (4), n )
. N
44 \OH 0 \OH
Product (A) and (B) respectively are:
@) @] @] @)
(1) Ph —|C|— NHCH;, Ph —lCI—NHCH3 (2) CHj —‘(LNHPh , CH; —IC— NHPh
@] @] @] @)
(3) Ph—lé— NHCH5, CH3 —l l—NHPh (4) CH; —|(LNHPh, Ph—lC—NHCH3

31. The decreasing order of the reactivity towards electrophiles :
0 (@ ‘l “ (i) @
=
N
N .
H
1) (i) > () > @) @ ©> (i) > (i) (3) (i) > () > i) (4) () > (@) > (i)

32. DPyridine undergoes nitration at elevated temperature to give :
NO,

(3 1
(). - ) g |
()

NO,
NO,
ol Bt
(3) \
<N NF |
NO,

M. Phil./Ph.D./URS-EE-Oct.-2017/ (Chemistry)/(B)




33. Which of the following will not undergo HVZ reaction ?
(1) Acetic acid (2) Propémoic acid
(3) 2-methyl propanoic acid (4) 2,2-diemthyl propanoic acid

34. In the Lassaignes's test, the blood red colouration is due to the formation of :
(1) Fe(CN), (2) NaCNSs (3) Fe(CNS), (4) NH,CNS
35. Conversion of CeHsCN — C,H;COCH 3 can be achieved most easily with :
(1) CH3MgBr followed by hydrolysis
(2) L /NaOH;CH3I
(3) LiAIH 4 followed by the reaction CH,I
(4) dil H,SO, +CH,N,

36. Cyclohexyl benzyl ether when reacted with hydrogen in the presence of 10%
palladium on charcoal generates a mixture of :
(1) cyclohexanol and benzyl alcohol  (2) cyclohexane and toluene

(3) cyclohexanol and toluene (4) cyclohexane and bnenzyl alcohol

37. The reaction of 2-methyl furan with DMF- POCI; would given :

@ @-CHZCHO @ @

8 e O CH;
CHO i
(3) / \ 4) / \
O CHj B CH,

38. The separation of trivalent ions Lut, Yo, BN Eu®t con be effectively done by a
cation exchange resin using ammonium o-hydroxy iso-butyrate as a element. The
order of separation of ions would be :

(1) Lu3+, Yb3+, Dy3+, Eu3+ (2) Eu3+, Lu3+, Dy3+,Yb3+
(3) Yb3+, Dy3+, Eu3+ ,Lu3+ (4) Dy3+, Yb3+, Eu3+ ,Lu3+

; Phil./Ph.D./URS-EE-Oct.-2017/(Chemistry)/ (B) P.T..Ck
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39. The symmetry elements present in BF3 are:
(1) C3, 3C2, Sz, Gy (2) C3, Gy, Gv,i
(3) C3,Gv, Gpn, 3C2 (4) C3, 3C2, O'x,O'h

40. The compressibility factor of Vander Waals gas at critical state is :
(1) 1/3 (2) 3/8 (3) 8/27 4) 3

41. When benzene sulphonic acid and p-nitrophenol are treated with NaHCO; the gases
released, respectively are:
(1) SO,,NO, (2) SO,,NO (3) CO,,CO, (&) SO,,CO,

42. Which of the following pairs give positive Tollen's test ?
(1) Glucose, Sucrose (2) Glucose, Fructose
(3) Hexanal, Acetophenone (4) Fructose, Sucrose

43. What configuration are found in the product(s) of the reaction ?

(1) 1s,2sonly (2) 1R, 2s only
(3) 1R, 2R only | (4) equal mixture of 1R, 2R and 1s, 2s

44. The compound which shows L « M charge transfer is:

(1) HgO @) K,CrO; (8 Ni(CO) @ [Ni(H0)]

45. Among the following complexes, which would show the strong Jahn-Teller
distortion ?

@) lcr@0))" @ [riE,0),"  © [co(H,0) )" @ [Fe(H,0)e ]

46. The homogeneous catalyst used in the hydroformylation or hydrocarbonylation is
based on :

k(1) Co (2) Cr 3) Ti 4) vV

M. Phil./Ph.D.fURS-EE-Oct.-2017/ (Chemistry)/(B)



47.

48.

49.

50.

51.

52.

-
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The correct order of the soft character (as per HSAB principle) of the central metal ion
is:
M [CraL] < [eripy);] < [cro, - < [crcoys

2 [cren] < [cro P <[Cr(c0)5]2* < [Crpipy),]
®) [cro. " < [craL P < [crvipy),] < [ercoys
@ [cro,J < [ercoy [ < [crel, T < [Crvipy), ]

Lewis acidity of BMes, BPh, and BCl; wrt pyridine follows the order :
(1) BCZS> Bph3 >BM€3 (2) BM@3 > BPh3 > BCls
(3) BPh3 > BCZ3 = BM€3 (4) BCZ3 > BM€3 > BPh3

A disaccharide that will not give Benedict's test and will not form osazone is :
(1) maltose (2) lactose (3) cellobiose (4) sucrose

Polarographic method of analysis to obtain individual amounts of Cu?* and Cd*™ in
a given mixture of the two ions (Cu?* and CCI **) is achieved by measuring their :

(1) half wave potentials (2) migration current
(3) decomposition potentials (4) diffusion current

R—(-)-2-Bromooctane on reaction with aqueous KOH mainly gives 2-octanol that is :
(1) optically active with 'R’ configuration

(2) aracemic mixture

(3) optically active with 'S’ configuration

(4) ameso compound

The correct order of acidity among :

i
s =
B (O )
N G N N
| o | R
2 | S I H H

(1) () < (i) < (iii) < (iv) (2) (iv) < (iii) < (1) < (i)
(3) (i) < (i) < (iii) < (iv) (4) (i) < (iv) < (i) < (iii)

: Phil./Ph.D./URS-EE-Oct.-ZOl7/(Chemistry)/(B) | 9 5 3
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53. At room temperature, the number of singlet resonance observed in the 'H spectrum
of Me;CC(O)NMe,is :

(1) 3 (2) 4 3) 5 4) 2

54. The exceptionally low carbonyl stretching frequency (1650 bty 2 4 6
cycloheptatrienone isdue to :

(1) conjugation effect (2) steric effect

(3) field effect (4) electronic effect

55. Conversion of PhNH, to PhCN can be done by :
(1) reaction with NaCN in the presence of Ni catalyst
(2) reaction with CHCI3 and NaOH
3) diazotization followed by the reaction with CuCN

(4) reaction with ethylformate followed by the reaction with NaCN

56. The major product formed in the reaction of anisole with Lithium, liquid ammonia
and t-butanol is : :

(1) 1-methoxycyclohexa—1, 3-diene () 2—methoxycyclohexa-1, 3-diene

3) 1-methoxycyclohexa-1, 4-diene (4) 3-methoxycyclohexa-1, 4-diene

57. Which of the following molecules have n — ©* transition at the lowest wavelength ?
(1) HCHO (2) CH;COCeHs (3) CH3COCyHs (4) CyH5COCsHs

58. Aniline canbe distinguished from methyl amine by its reaction with :
(1) p-toluene sulphonyl chloride/ KOH :
2) Sn/HCI
(3) Acetyl chloride
4) (i) NaNO; JHC10-5°C
(ii) alkaline B-napthol

59. SN! reactionon optically active substrates mainly give :
(1) retention in configuration (2) inversion in configuration
(3) racemic product (4) no product

M. Phil./Ph.DJURS-EE-Oct.-2017/(Chemistry)l(B)
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64.

65.

66.

67,

68.

69.
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Which among the following is solvolysed at the faster rate ?
(1) C¢Hs5CH,CI (2) MesC-CI
&) CH, =CH-<CHuCl. 4 (CsHs),C-cr |

Mg? ig prefered in Photosynthesis by chlorophyll because :
(1) Ithas strong spin orbit coupling (2) It has weak Spin orbit coupling
(3) Itisa heavy metal (4) Itis high reactive meta]

A compound contains atoms A, Band C. The oxidation number of Ais +2, of Bis +5
and Cis -2. The possible formula of the compound is :
(1) ABc, (2) By(AC,), (3) A;(BC,), 4) A;3(B,C),

Which among the followings js microwave inactive ?

(1) NO §%) Br, (3): Ca (4) C,H,
Which of the following species does not obey Huckel Rule ?

(1) cyclopentadienyl anion (2) cyclopentadienyl cation
3 cyclopropane cation (4) Tropylium cation

Write the increasing order of relative basicity of the amine, imine and nitrile :
(1) amine > imine > nitrile (2) imine > nitrile > amine
(3) nitrile > amine > imine (4) nitrile < imine < amine

Which among the following has highest P-O stretching frequency ?

(1) {exr, ), PO (2) BryPO (3) Cl3PO (4) E,PO
The oxide of chlorine, which is a mixed anhydride ?

1) ¢,Lo () co, ) Cl,0, 4 c,o,

Which reagent is used for the conversion of benzyl to benilic acid ?
(1) Cone. HCl (2) Conc. KOH (3) TicCl, (4) KMnoO,

(1) Glucose > NaC7 > CaCl, > FeCl, (2) NaCl > CaCl, > FeCly >Glucose
(3) NaCl> Glucose > CaCl, > FeCl,4 (4) - Fegi, CaCly > NaCl > Glucose

; Phil./Ph.D./URS—EE-Oct.-ZOl7/(Chemistry)/(B) LT 6
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70.

¥ i

72,

73.

74.

75.

76.

T

78.
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(1) 826.5 cal (2) 413.25 cal (3) —826.5cal (4) —413.25cal

Phenol associates in benzene to form dimer. The Van't Hoff's factor is 0.54. What is
the degree of association ?
(1) 0.46 (2) 0.54 (3) 0.88 (4) 0.92

The strong field in [Pe(CN)6]3' will split the 3d orbitals. Their separation may be
observed in the spectroscopy of :

(1) NMR (2) ESR

3) IR (4) Electronic absorption

Movement of nuclei is negligible during time taken by an electronic transition is
called :

(1) Franck Condon Principle (2) Lambert Beer Law

(3) Born-Oppenheimer approximation (4) None

The number of ESR peak(s) expected for 4N is (are) :
Rt 2 2 @) 3 (4). &

The platinised platinum electrodes are used for conducting measurements in order to
remme which of the following effect ?

(1) Precipation effect (2) Solubility effect
(3) Polarisation effect (4) Redox effect
The ground state term of Sm3" and Eu®" respectively are:
(1) 7F0 and 6H5/2 (2) 6H5/2 and 7P0
(3) FByu and T, 4) "F; and *Hy /2

[CoCl, *~ is a blue coloured complex controlled treatment of this complex with water
gives two light coloured pink complexes of composition |Co(H,0), Cl,|. Identify
point groups of [CoCl4]2‘ and two isomeric complexes :

(1) Dy (Csp amd ) (2) Dyy(Cypand Can)
3) T(C,, and Dyy) (4) T;(Cpp and Cyp)

Kelvin's thermodynamics scale of temperature is based on :
(1) Charle'sLaw (2) Joule's Law (3) Amagat's Law (4) Carnot's principle

Calculate the work of expansion when 2 moles of an ideal gas expands isothermally.
and reversibly from 10 L to 20 L at 300 K :
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Which of the following is strongest reducing agent ? » :

The total pressure for the reaction C(s)+CO,(g) = 2CO(g) under the equilibrium
condition is 15 atms. The value of Kpis::
(1) 16 (2):2 (3) 20 (4) 25

The ground states of high spin octahedral and tetrahedral Co(II) complexes are
respectively :
7, and ‘4, @ ‘Tig and %4, (3) Ty, and ‘4, (@) T andioR

A true statement about base hydrolysis of [Co(NH 3 )5 Cl]z+ :

(1) Itis first order reaction

(2) The rate determining step involves the dissociation of chloride in
[CO(NH3 )4 (NH, )CIT

(3) Therateis independent of the concentration of the base

(4) The rate determining Step involves the abstraction of a proton from
[co(NEL;), i |

B19C,Hy, is isoelectronic with :
(1) BpH3; (@) ByyHy, (®) BHy (4) BHy

Which of the following is the strongest oxidizing agent ?

(1) m3 @) Ga™ (3) Ti%* (4) APt

Electron transfer from [Fe(H, O), ]2+ to [Fe(H, O), ]3+ is likely to occur via :

(1) d-d transition ‘ (2) inner sphere electron transfer

(3) SN'! mechanism (4) outer sphere electron transfer

The neutral complex which follows 18-electron rule is ;
(1) (n°-CsHs JFe(cO), @ [°-CsHs Mo(co),
3 -Gk ) (@) (n® - CsHs )Reln® -,

Q.
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The degree of hydration is expected to the maximum for :
1) Mg (2) Na* (3) Ba* @ K

For this system in equilibrium CaCO3 (s) = CaO(s)+CO,(g) the number of
components (C), phases (P) and degree of freedom (F), respectively are :

(1,38, 2 (2) 2% 2 3) 2,0,3 a2 3,1
The compound having highest melting point :
(1) LiCl (&) L (3) Ly (4) Lil

The pH of a 1.0x 10~ solution of a weak acid HA is 4.0. The dissociation constant
ki

(1) 10% 10 @) 1.0x 107 3) 1.0x 107 @) 1.0x10°®

On which position the attack of nitronium ion would be most rapid, when the
compound undergoes nitration with HNO3 /H,S50,

o Al B Conl
.
1) A (2) B B} 4) D
Which of the following pair gives same phenyl osazone ?
(1) D-glucose and D-allose
(2) D-glucose and D-alfrose
(3) D-glucose and D-mannose
(4) D-glucose and D-talose

Stereoisomers of aldoheptose is (a) and stereoisomers of ketoheptose is (b). Ratio o
a/bis:

® 3 @ 2 ® 3 @ 3



B
94. The IUPAC name of the following compound is :

OH

CN
Br

(1) 4—Bromo-3—Cyano phenol

() 2-Brorho-5—hydroxybenzonitrile

(3) 24Cyano—4-hydroxy bromobenzene

4) 6—Bromo-3-hydroxybenzom'trile

95. Which is correct matching of List-I ang List-IT ?

List-I List-IT
(Quantity measured and variaple (Name of method)
controlled

i) 1/R¥Vs Volume of titrant (A) Ampérometeric titrations
i) 1VE Volume of titrant, ¢ (B) Potentiometric titrations
(iii) E Vs, Volume of titrant, i = (@) Conductometric titrations
(1) @) -B, )@ Tl A @ @) -4, (i)~ B, (i) - C
®) (@) -C, (i) - A, (iii) - B (4) (el . B, (iii) — A
96. Cyctochrom is :

(1) oxygen storage protein (2) redox protein

(3) Cu - containing protein (4) Mo containing protein

L. Phil./Ph.D./URS-EE-Oct.-ZOI7/ (Chemistry)/ (B)
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97.

98.

99.

100.
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Which of the following enzyme causes breakdown of proteins to peptides ?
(1) Lipase (2) Amylase (3) Proteases (4) Peptidases
Which of the following will have higher isoelectric point ?

(1) Glycine (2) Lysine '

(3) Aspartic acid (4) Glutamic acid

The ion channels those permit transport of Na* and K* ions, are constructed from:

(1) globular proteins (2) helical protiens
(3) pleated proteins (4) None of these

Sulphur isnota constituent of :

(1) Cysteine (2) _Methiom'ne 3) Ferredoxin (4) Pyridoxine
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10.

Mg?* is prefered in photosynthesis by chlorophyll because :
(1) It has strong spin orbit coupling (2) It has weak spin orbit coupling

(3) Itisa heavy metal (4) Itis high reactive metal

A compound contains atoms A, B and C. The oxidation number of A is +2, of B is +5
and C is —2. The possible formula of the compound is :
(1) ABC, @) By(ACy), 3 A3(BC), (&) A3(BsC),

Which among the followings is microwave inactive ?

(1) NO (2) Br, (3) CoO (4) C,Hy
Which of the following species does not obey Huckel Rule ?

(1) cyclopentadienyl anion (2) cyclopentadienyl cation
(3) cyclopropane cation (4) Tropylium cation

Write the increasing order of relative basicity of the amine, imine and nitrile :
(1) amine > imine > nitrile (2) imine > nitrile > amine
(3) nitrile > amine > imine (4) nitrile < imine < amine

Which among the following has highest P-O stretching frequehcy ?
(1) (CH3),PO (2) BrsPO (3) CI3PO (4) F3PO

The oxide of chlorine, which is a mixed anhydride ?
(1) ClL,O0 (2) ClO, (3) Cl,03 (4) Cl,0,

Which reagent is used for the conversion of benzyl to benilic acid ?
(1) Conc. HCI (2) Conc. KOH (3) TiCly (4) KMnOy,

Which in the correct order of vapour pressure of 0.1 M aqueous solution of FeCl,
NaCl, CaCl, and Glucose ?

(1) Glucose > NaCl > CaCl, > FeCl, (2) NaCl > CaCl, > FeCly >Glucose

(3) NaCl > Glucose > CaCl, > FeCl, (4) FeCly > CaCl, > NaCl > Glucose

Phenol associates in benzene to form dimer. The Van't Hoff's factor is 0.54. What is
the degree of association ?
(1) 0.46 (2) 0.54 (3) 0.88 (4) 0.92
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11. R—(-)-2-Bromooctane ont reaction with aqueous KOH mainly gives 2-octanol thatis :
(1) optically active with 'R’ configuration
(2) aracemic mixture
(3) optically active with 'S’ configuration

(4) ameso compound

12. The correct order of acidity among :

CH3
— B,
\ N H H
i H H B
f_{i (1) @) < (i) < (iid) < @) @ Gv) <@ <@ <@
l'_:|__>_" @) (i) < () < (i) < () @ @) <) <@ <@

13. At room temperature, the number of singlet resonance observed in the *H spectrum
of Me3CC(O)NMe2is: ' ‘

1 3 @4 (3) 5 @ 2
14. The exceptionally low carbonyl stretching frequency (1650 BTy in 2 4 6
cycloheptatrienone is due to :
1) conjugation effect (2) steric effect
(3) field effect (4) electronic effect

15. Conversion of PhNH, to PhCN can be done by :
(1) reaction with NaCN in the presence of Ni catalyst
(2) reaction with CHCI5 and NaOH
5 (3) diazotization followed by the reaction with CuCN
(4) reaction with ethylformate followed by the reaction with NaCN

16. The major product formed in the reaction of anisole with Lithium, liquid ammonia
and t-butanol is : e
(1) 1-methoxycyclohexa—1, 3-diene (2) 2—methoxycydohexa—1, 3-diene
(3) 1-methoxycyclohexa—1, 4-diene (4) 3-methoxycyclohexa—1, 4-diene
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18.

19.

20.

21,

22.

23.

24,

Which of the following molecules have n — 7* transition at the lowest wavelength ?
(1) HCHO (0} CHACOC.H: (3) CH,COCH5 (4) C¢H5COC¢Hs

Aniline can be distinguished from methyl amine by its reaction with :
(1) p-toluene sulphonyl chloride/ KOH
(2) Sn/HCI
(3) Acetyl chloride
(4) (i) NaNO,/HCI0-5°C
(ii) alkaline B-napthol

SN reaction on optically active substrates mainly give :
(1) retention in configuration (2) inversion in configuration
(3) racemic product (4) no product

Which among the following is solvolysed at the faster rate ?
(1) C6H5CH2CZ (2) Me3C—CZ
(3) CH, =CH -CH,CI (4) (C¢Hs),C-CI

The ground states of high spin octahedral and tetrahedral Co(Il) complexes are
respectively :
(1) *T,g and *4; () ‘T, and 4, (3) 3Ty, and *4; (4 Ty, and °Ty

A true statement about base hydrolysis of [Co(NH)s Cl]2+ :

(1) Itis first order reaction
(2) The rate determining step involves the dissociation of chloride in

+
[Co(NH, ), (NH, )CI]
(3) The rate is independent of the concentration of the base
(4) The rate determining step involves the abstraction of a proton from

[co(vH )l

B,oC,H,, is isoelectronic with :
(1) BpH %; (2) BipHypp (3) BypH %; (4) BypH;,

Which of the following is the strongest oxidizing agent ?
Q) In* 2} \Ga @ @) A
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]2+- to [F e(H20)6]3+ is likely to occur ¥ia <
(2) inner sphere clectron transfer

(1) d-d transition
(3) SN 1 mechanism (4) outer sphere electron transfet

25. Electron transfer from [Pe(H 5O);

26. The neutral complex which follows 18-electron ruleis:
@) (n® ~CsHs Mo(CO)s

@) (n° -CsHs JFe(CO»
@ (n®-CsHs)o @ (n® ~CsHs Reln® ~CoHle)

27. The degree of hydration is expected to the maximum for :
¢ B2 (O

1) Mg* @) Na*

tem in equilibrium CaC

O5(s) = CaO(s)+COy (g) the number of
and degree of freedom (F), respectiv '

28, For this sys
ely are:

components (C), phases (P)
(1) 18,2 (2)22,2,2 (3) 2,0,3 4) 2,31
29. The compound having highest melting point :
(3) LiBr (4) Lil

(1) LiCl (2) LiF

30. The pHof a 1.0x1073p solution of a weak acid HA is 4.0 The dissociation constant
k,is: .

(1) 1.0x 107 (4) 1.0x107°

(2) 1.0x o (3) 1.0x 107

31. Molecule having non polar as well as polar bonds but the molecule as 2 whole is
polar :
(1) (SCN)2 (2) ClOs
ounds which on heating donotp

(3) ByCly @) IClg

roduce N ?

32. Among the following comp
(1) NH4Cl+CaO (@) (NH,),C07 ) Ba(N3), (4) NH4Cl+NaNO,

33. Non-metal M forms MCly , M305 and MgszM, but does not form MIs . The
metal is

incorrect statement regarding non-

(1) "M’ can form multiple bonds

(2) Atomicity of M'is 4

s

(3) M'is second period element

(4) Therange of oxidation number for M is +5 to -3
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34. Which of the following order is correét ?
(K" ol o Lg% size
(2) Na*(ag)>K " (ag) > Rb* (a9) > Cs*(ag) : electrical conductance
(A% (ag) > Mg?* (aq) > Na™ (ag) : hydrate size

(4) I (ag)< Br~(aq) < CI “(ag)<F “(aq) :ionic mobility
1 1

I
35. CH;-C- CH, -8 o - CH, (NHy),CO3 .

M A) =228, B) (major)

Product (B) of above reaction is :

Cl o y
N N N NN

X
R\ 0
C-N where X = CHyC0O", CI~CH,C00~, Phso;
i/ ) (i) i)

Rate of reaction toward Beckmann rearrangement :

36.

(D) () > (i) > (iif) () (i) > (i) > (i)
(3) (iii) > (ii) > (i) _ (4) (iii) > (i) > (ii)

37. Which of the following reaction,.does not give chlorobenzen as a product ?

® )
(1) CHCI3 OH® @) @ CHBrCly,OH® |

(C] C]
(3) @ CHB72C1,0H_> (4) @ CHFCIBr,OH B
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38. py- C-CHN, _ A0 A Product'A'is:
14 HpO
(1) Ph**CH,COOH \ (2) PhCH,*COOH
(3) Ph'*COOH (4) PhCOOH

{ l (ii) soc12 CeHe

Compound 'C' is:

i i
1) Ph-CH,-C ‘ () phCH = CH -C-CH3
i ‘ i
(3) Ph—C—4 (4) Ph—C—CH=CH—CH3
40. Which of the following benzene ring substituents is deactivating but ortho-para
directing ?
(1) -N=0 2) —-OCH3; (3) —-COCH3 4) -NO,

41. The strong field in [F e(CN)6]3" will split the 3d orbitals. Their separation may be
observed in the spectroscopy of

(1) NMR () ESR
3) IR : (4) Electronic absorption
42. Movement of nudlei is negligible during time taken by an electronic transition is
called :
(1) Franck Condon Principle (2) Lambert Beer Law

3) Bom—Oppenheimer approximation (4) None

43. The number of ESR peak(s) expected for 14N is(are):
M 1 2 2 @ 3 4) 4
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44.

45,

46.

47.

48.

49,

50.

51.

The platinised platinum electrodes are used for conducting measurements in order to
remme which of the following effect ?

(1) Precipation effect (2) Solubility effect
(3) Polarisation effect (4) Redox effect
The ground state term of Sm>* and Ey2* respectively are :
(1) "F and ®H,,, @ e I F,
@) *F5/; and °I, (4) "F, and 2H,,,

[CoCl, I*" is a blue coloured complex controlled treatment of this complex with water
gives two light coloured pink complexes of composition |Co(H, gl Ll Identify
point groups of [CoCl, >~ and two isomeric complexes :

(1) Dyy,(C,, and Cop) (2) Dy,(Cyy, and Cyp)
(3) T4(Cy, and D) 4 T,(C5, andCy,)

Kelvin's thermodynamics scale of temperature is based on :
(1) Charle's Law (2) Joule's Law (3) Amagat's Law (4) Carnot's principle

Calculate the work of expansion when 2 moles of an ideal gas expands isothermally
and reversibly from 10 L to 20 L at 300K :

(1) 826.5 cal (2) 413.25 cal (3) —826.5 cal (4) -413.25 cal

Which of the following is strongest reducing agent ?

The total pressure for the reaction C(s)+CO,(g) = 2CO(g) under the equilibrium
condition is 15 atms. The value of Kpis :

16 @) 2 3) 20 4) 25

When benzene sulphonic acid and p-nitrophenol are treated with NaEJ CO; the gases
released, respectively are :

(1) SO,,NO, 2) SO,,NO 8l o, co, W 50 o
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56.

97.

58.

52.

54.

C
Which of the following pairs give positive Tollen's test ?
(1) Glucose, Sucrose (2) Glucose, Fructose
(3) Hexanal, Acetophenone (4) Fructose, Sucrose

What configuration are found in the product(s) of the reaction ?

Q=

(1) 1s,2s only (2) 1R, 2s only

(3) 1R, 2R only ‘ (4) equal mixture of 1R, 2R and 1s, 2s

The compound which shows L <~ M charge transfer is :
‘ ; . 2+
(1) HgO @) K,Cr,0, 3) Ni(CO), @ [Ni(H,0),]
Among the following complexes, which would show the strong Jahn-Teller

distortion ?

2+

O [crEm05 @ [MEO)] © [coE,0%]" @ [FeE,0)]"

The homogeneous catalyst used in the hydroformylation or hydrocarbonylation is
based on :
(1) Co (2)-Cx (9)- 1% 4 Vv

The correct order of the soft character (as per HSAB principle) of the central metal ion
o

1) [erenT < [erbins] <[00, < [crcoys [
@ [cranT < [cro - <[crco)s] < [Crivipy)s]
<> [cro - < [era, P < [ervipy)] < [crcoys]™

g [cro, I <[crcoys| <[cral T < [Crivipy)s]

Lewis acidity of BMes, BPhy and BCl; wrt pyridine follows the order :
(1) BCZ3> Bph3 >BM€3 (2) BM€3 > BPI’Z3 = BCZ3
(3) BPh3 > BCZ3 B BM€3 (4) BClB E2 BM€3 e BPh3
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59.

60.

61.

62.

63.

64.

A disaccharide that will not give Benedict's test and wil] not form osazone is :
(1) maltose (2) lactose (3) cellobiose (4) sucrose

Polarographic method of analysis to obtain individual amounts of €l and C
a given mixture of the two ions (Cu®* and Ccy **) is achieved by measuring their :

(1) half wave potentials (2) migration current

(3) decomposition potentials (4) diffusion current

When the particle is in its lowest €nergy state, the average momentum (<p, >) of the
particle is :

h

(1) <Py >=0 (2) <px>=;
h h
3) <Px >=Z 4) <px>=E

Which of the following statement is 5ot true for haemoglobin ?

(1) The binding with OXygen is weaker in comparison with myoglobin
(2) Ironis 5-coordinated

(3) Ironis coplanar with prorphyrin ring in the absence of oXygen

(4) The oxidation state of iron is +2

How many minutes are required to deliver 3.21 x 10° coulombs using a current of
500 amperes used in the production of chlorine ?

i s 3 (2) 10x 108 (3) 6420 4) 107

A solution containing H* and p* ions is in equilibrium with a mixture of H, and
D, gases at 25°C. If the partial pressure of both gases are 1.0 atm, find the ratio of

PDURE: ] -  (Given : E;+/D2 =-0.003 V)

(1).1.23 2y 412 3) 0.11 4 1.0

M. Phil./Ph.D./URS-EE-Oct.-2017/(Chemistry)/(C) Py,
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85,

66.

67.

68.

69.

What will be the emf for a given cell ?

Pt|Hy(g,P)| H  (aq) | H,(g,P,)| Pt

Ot L @ 2

B P Pt

3) £ n—lzl— (4) None of these
SE P,

How much ethyl alcohol must be added to 1.0 L of water so that solution will not
freeze at -4°F (K= 1.86°C/m)

(1) <20g 2) < 105 (3) <4945¢g (4) >4945¢g
When mercuric iodide is added to the aqueous solution of K1, then :
(1) freezing point is raised (2) freezing point is lowered

(3) freezing point does not change (4) boiling point does not change

In the spinel structure, oxides ions are ccp whereas 1/8th of tetrahedral voids are
occupied by A% and 1/2 of octahedral voids are occupied by B>". The general
formula of the compound is

(1) AB,0, @) AB,0 3) A,B,0, 4) A4B,0,

On adding AgNOj; solution into KI solution, a negatively charged colloidal sol is
obtained when they are in :

(1) 50 mL of 0.1 M AgNO; + 50 mL of 0.01 M KI
(2) 50 mL of 0.1 M AgNOj; + 50 mL of 0.1 M KI
(3) 50 mL of 0.2 M AgNO; + 50 mL of 0.1 M KI

(4) 50 mL of 0.1 M AgNOj; + 50 mL of 0.2 M KI
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70.

71,

72,

73.

11

CHe,\ 7[: /h ph\ /H3

ZQ(}

\OH \

OH

Product (A) and (B) respectively are :

I - i

B PhaCa NHCH,, Ph—-C- NHCH; (2) CH; -
I

O

I | I
(3) Ph-C-NHCH,, CH, - C— NHPy (4) CH3 -C-NHPh, ph—C— NHCH,

O
—Q O
@)

On which position the attack of nitronium jon would be most rapid, when the
compound undergoes nitration with HNO; /H 250,

o A B SR
S~
1) A ) B @) C 4 D
Which of the following pair gives same phenyl osazone ?
(1) D-glucose and D-allose
(2) D-glucose and D-alfrose
(3) D-glucose and D-mannose

(4) D-glucose and D-talose

Stereoisomers of aldoheptose is (@) and stereoisomers of ketoheptose is (b). Ratio of
a/bis: :

il 2 4 1
(1) % () Y 3) 2 (4) i
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74. The TUPAC name of the following compound is :

OH

CN
Br

(1) 4-Bromo-3-Cyano phenol

) 2-Bromo—5—hydroxybenzonitrile
(3) 2-Cyano-4—hydroxy bromobenzene
(4) 6-Bromo-3—hydroxybenzonitrile

75. Which is correct matching of List- and List-1 ?

List;I List-II
(Quantity measured and variable (Name of method)
controlled
@i 1/RVs. Volume of titrant (A) Amperometeric titrations
(ii) iVs.Volume of titrant, € : (B) Potentiometric titrations
(iii) E Vs.Volume of titrant, 1= 0 (@) Conductometric titrations

1) @)-B, () -C, () -A
3) @()-C, () - A, (i) -B

76. Cyctochromis:

@) (@) -A, @) -B, (i) -C

4) ()-C, () - B, (i) —A

(1) oxygen storage protein (2) redox protein

(3) Cu - containing protein (4) Mo containing protein
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78.

79.

80.

81.

82.

83.

84.

85.

Which of the following enzyme causes breakdown of Proteins to peptides ?
(1) Lipase (2) Amylase (3) Proteases (4) Peptidases
Which of the following will have higher isoelectric point ?

(1) Glycine (2) Lysine

(3) Aspartic acid (4) Glutamic acid

The ion channels those permit transport of Na* and x+ lons, are constructed from :
(1) globular proteins (2) helical protiens
(3) pleated proteins (4) None of these

Sulphur is not a constituent of :
(1) Cysteine (2) Methionine (3) Ferredoxin (4) Pyridoxine

If kg, is the solubility product of 3 Sparingly soluble salt A3X, , then its solubility is :

D (ks /108)° (@) (k,, /72)1/5 (3) (kg)/® B (k)"

The radioactive Isotope used to locate brain tumors is :
@ {p @ BN ®) &1 @ %c

The Bronsted acidity of boron hydrides follows the trend :
(1} BH, > B,H,, > BsHy > BjyHy,  (2) BsHo> ByHyy > B,H, > BioHyy

() ByH; = ByHyy > BsH, = BioHy,  (4) BioHy4 > B;H, >B,H)y > B,H;

13

The free €nergy change (AG) of 1 mole of ideal gas which is compressed isothermally

from 1 atm to 2 atmis:
(1) -RTIn?2 (Q'RT 3) RTIn2 (4) -RT

Among the following, the system that would require least amount of thermal energy

to bring its temperature to 80°C js -

(1) 200 g of water at 40°C (2) 300 g of water at 30°C

(3) 100 g of water at 20°C (4) 150 g of water at 50°C
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86. The point group symmetry of p-dichlorobenzene is :
(1) Co (2) Dap (3) Ds 4) Cop

87. A certain buffer solution contains equal concentrations of A~ and HA. The kb for A™
is 107°. The pH of solution is : :

v (2) 10 (3) 4 (4) 14
88. The spontaneity of a reaction can be judged from the sign of emf (E) and free energy
change (G) of the cell :
(1) AGs+ve E=—ve 2) AG=0,E=0
(3) AG=-ve,E=+ve (4) AG=-ve,E=-Ve

89. An aqueous solution is prepared by mixing equal volume of 0.1 M KCl and 0.1 M KL
To this solution a drop of 0.01 M AgNO; solution is added. Which of the following is

correct ?

(1) A precipitate forms which is primarily Agl

(2) A precipitate forms which is primarily AgCI

(3) A precipitate forms which is primarily Agl and AgCl

(4) There will be no precipitation as there is no common ions between potassium and
silver salts

90. An example of a colligative property is 3
(1) Vapour pressure (2) Freezing point
(3) Osmotic pressure 4) All

91. The decreasing order of the reactivity towards electrophiles :

0) D (i) m (i) @

= S
1) i) > G@)> 60 @ 0> a@> 6 @) @) > 0> @) (i) > (@) > (i)
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92. Pyridine undergoes nitration at elevated temperature to give :

_ NO,
(1) ()
N NO, w ’
NO, _
NO,
e B
L @
N NZ=
NO,
93. Which of the following will not undergo HVZ reaction ?
(1) Acetic acid (2) Propanoic acid
(3) 2-methyl propanoic acid 4) 2,2-diemthyl Propanoic acid

94. In the Lassaignes's test, the blood red colouration is due to the formation of :
(1) FetCy, (2) NaCNS (3) Fe(CNS), (4) NH,CNS
95. Conversion of CeHsCN — C.H 5COCHj; can be achieved most easily with :
(1) CH3MgBr followed by hydrolysis
&) s / NaOH;CH,I
(3) LiAlH ; followed by the reaction CH 3l
(4) dil H,S0, + CH,N,

96. Cyclohexyl benzyl ether when reacted with hydrogen in the presence of 10%
palladium on charcoal generates a mixture of :

(1) cyclohexanol and benzyl alcohol (2) cyclohexane and toluene

(3) cyclohexanol and toluene (4) cyclohexane and bnenzyl alcohol
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97. The reaction of 2-methyl furan with DMF-POCI; would given :

£ @CHZCHO @) /@ |

¥ oHp ~ OVEEEts
CHO i
3) / \ (4) / \
g CH; ' 0 CH;

98. The separation of trivalent ions Lu®>", Yb>*, Dy>*, Eu>" can be effectively done by a
cation exchange resin using ammonium o-hydroxy iso-butyrate as a element. The
order of separation of ions would be :

(1) Lu3+, Yb3+, Dy3+, Eu3+ (2) Eu3+, Lu3+, Dy3+,Yb3+

(3) Yb3+, D}/3+, Eu3+,Lu3+ (4) D}/3+, Yb3+, Eu3+,Lu3+
99. The symmetry elements presenf in BF; are:

(1) C3, 3C2, 52, G,y (2) C3,0h, G.U,i

R, G}, 5C) (4) CE9C -, G, , O)

100. The compressibility factor of Vander Waals gas at critical state is :
(1) 1/3 (2) 3/8 : (3) 8/27 4) 3
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When the particle is in its lowest energy state, the average momentum (< p, >) of the
particle is :

h
i) <p,>=0 (2) <px>=;

3) <Px>=—2h; (4) <px>=%
Which of the following statement is not true for haemoglobin ?

(1) The binding with oxygen is weaker in comparison with myoglobin
(2) Ironis 5-coordinated

(3) Iron is.coplanar with prorphyrin ring in the absence of oxygen

(4) The oxidation state of iron is +2

How many minutes are required to deliver 3.21 x 10° coulombs using a current of
500 amperes used in the production of chlorine ?

(1) 83 2) 10x 10 (3) 6420 @) 107

A solution containing H* and D™ ions is in equilibrium with a mixture of H, and
D, gases at 25°C. If the partial pressure of both gases are 1.0 atm, find the ratio of

FRLIALH (Given : E;+/D2 =—0.003 V)
(1) 1.23 () 112 | (3) 0.11 4) 1.0

What will be the emf for a given cell ?
Pt| Hy(g,Py)| H (aq) || H,(g, P, )| Pt

g R E o RE B
En E B

(3) ok n£1— (4) None of these
¥k P

6. How much ethyl alcohol must be added to 1.0 L of water so that solution will not
freeze at —4°F (K = 1.86°C/m)

(1) <20¢g ) <1075¢g (3) <4945¢ (4) >4945¢

M. Phil./Ph.D./URS-EE-Oct.-2017/(Chemistry)/(D) RiEAO:



When mercuric iodide is added to the aquﬂwn of KI, then :

(1) freezing point is raised

(2) freezing point is lowered

(3) freezing point does not thange A
(4) boiling point does not change

8. In the spinel structure, oxides ions are &P whereas 1/8th of tetrab pids are
occupied by A*" and 1/2 of octahedral woids are occupied by B general
formula of the compound is : : o3
(1) AyBy04 (2) AByO4 (3) A;B.0, 4)

9. On adding AgNOj solution into KI solution, a negatively sol is

obtained when they are in : :

(1) 50 mL of 0.1 M AgNO; + 50 mL of 0.01 M KI
(2) 50 mL of 0.1 M AgNOj; + 50 mL of 0.1 M KI
(3) 50 mL of 0.2 M AgNOj; + 50 mL of 0.1 M K]
(4) 50 mL of 0.1 M AgNO; + 50 mL 0f 0.2 M KI

1o i h i,
4 R

' “ _ HoSOtEu “ _HQEQL_,(M
; o \ N \ 3
Q S Q OH

Product (A) and (B) respectively are :
O O O 0]

J || | |
(1) Ph-C-NHCH,, Ph- C~-NHCH; (2) CH;-C-NHPh, CH3—C-NHPh

C
C? o)

O
|1
NHPh (4) CHs;-C-NHPh, Ph—C-NHCH,

|
(3) Ph-C-NHCH,, CH; -

)

i
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The decreasmg order of the reactivity towards electrophiles :

U (i) U (i) @

N S

(1) (ii) > (11) >0 @ @) > @) > (i)  (3) (iii) > (i) > (i) (4 (i) > @) > (iii)
12. Pyridine undergoes nitration at elevated temperature to give :

NO
L o )
\N NO, \N
NO,
= | AN
Rl 4 ¢
N N==
NO,

13.  Which of the following will not undergo HVZ reaction ?
(1) Acetic acid 2) Propanoic acid
(3) 2-methyl pPropanoic acid (4) 224 -diemthyl propanoic acid
In the Lassaignes's test, the blood red coloura

tion is due to the formation of::
(1) Fe(CN )2 (2) NaCNS

(3) Fe(CNS), (4) NH,CNS

15.  Conversion of CeHECN 5 CeH5COCH, can be achieved most easily with :

(1) CH3MgBr followed by hydrolysis
(2) I,/NaOH, CH;I

(3) LiAlH, followed by the reaction CH 3l

(4) dil H,80, +CH,N,

Phil./Ph.D./U RS-EE-Oct
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16. Cyclohexyl benzyl ether when reacted with hydrogen in the presence of 10%
palladium on charcoal generates a mixture of :

(1) cyclohexanol and benzyl alcohol (2) cyclohexane and toluene

(3) cyclohexanol and toluene (4) cyclohexane and bnenzyl alcohol

17. The reaction of 2-methyl furan with DMF- POCl; would given :

= ofc © e
CHO il
@i ) w 4 \
RN e

18. The separation of trivalent ions Lu>*, Yb>*, Dy*", Eu>" can be effectively done by a
cation exchange resin using ammonium o-hydroxy iso-butyrate as a element. The
order of separation of ions would be :

(1) Lu3+, Yb3+, Dy3+/ Eu3+ (2) Eu3+, Lu3+, Dy3+,Yb3+

(3) Yb3+, Dy3+’ Eu3+,Lu3+ (4) Dy3+, Yb3+, Eu3+,Lu3+
19. The symmetry elements present in BF; are:

(1) C3, 3C2, Sz, Gy (2) C3,0’h, G.U,i

(3) C3, Gy, Ops 3C2 ¥ (4) C3, 3C2, Oy, Op

20. The compressibility factor of Vander Waals gas at critical state is :
(1) 1/3 (2) 3/8 (3) 8/27 (4) 3

21. When benzene sulphonic acid and p-nitrophenol are treated with NaHCOj the gases
released, respectively are :

(1) SO,,NO,  (2) SO,,NO (35 Coy: b (4) SO,,CO,

22. Which of the following pairs give positive Tollen's test ?
(1) Glucose, Sucrose (2) Glucose, Fructose

(3) Hexanal, Acetophenone ! (4) Fructose, Sucrose
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23,

24,

29,

26.

275

28.

29,

What configuration are found in the product(s) of the reaction ?

B
(==

(1) 1s,2s only (2) 1R 2s only
(3) 1R, 2R only (4) equal mixture of 1R, 2R and 1s; 2s

The compound which shows L « M charge transfer is :
; 2+
(1) HgO @) K,cr,0, (3) Ni(Co), 4) [Ni(,0),]

Among the following complexes, which would show the strong Jahn-Teller
distortion ?

(1) [c:r(Hzo)éf+ 2) [Tz'(HZO)6]3+ 3) [CO(H2O)6]2‘ @) [Fe(HzO)6]2+

The homogeneous catalyst used in the hydroformylation or hydrocarbonylation is
based on :

(1) Co ) Cr (3) T 4 v

@ [CreL] < [erpipy),] < [0, T < [ercoy. -

@ e T < oo, - <fenco), P- [Crvipy), ]

®) [croJ < [ore, P < [Creipy), ] < [crcoy. -

@) [Cro,]” < [erco) - < [CrCLF™ < [crvipy), ]

Lewis acidity of BMe;, BPh, and BCl;y wrt pyridine follows the order -
(1) BCl;> BPhy > B, () BMe; > BPk, > BCy,

(3) BPH; > BCI, > Bue, (4) BCl; > BMe, > ppy,

A disaccharide that will not give Benedjct's test and will not form Osazone is :
(1) maltose (2) lactose (3) cellobiose (4) sucrose

Phil./Ph.D./URS-EE-Oct.-2017/(Chemistry)/(D) e



30. Polarographic method of analysis to obtain individual amounts of Cy?* and g+ in
a given mixture of the two ions (Cu* and Ccy **) is achieved by measuring their -

(1) half wave potentials (2) migration current

3) decomposition potentials (4) diffusion current

s A ks, is the solubility product of 4 Sparingly soluble salt A3X,, then its solubility s :
(1) (ks /108)1/5 (9 ke /72)'%  (3) (k)5 (k)2

32. The radioactive isotope used to locate brain tumors is :
@ ?p 2 BN ®) B @ e

33. The Bronsted acidity of boron hydrides follows the trend :
(IRaBH. - ByHyy > B;H, > ByyHy,
(2) BsHy> B,Hy, > B,H, > BiyHy,
(3) B,H, = B4Hyy > BsH, = BjgHy,

(4) BlOHl4b> B5H9 >B4H10 > BzHé

34. The free €nergy chance (AG) of 1 mole of ideal oas which is compressed isothermall
from 1 atm to 2 atm IS
(1) -RTIn2 (2) RT (3) RTIn2 (4) -RT

35. Among the following; the system that would require least amount of thermal energ
to bring its temperature to §0°C is -

(1) 200 g of water at 40°C / (2) 300 g of water at 30°C
(3) 100 g of water at 20°C (4) 150 g of water at 50°C
36. The point ETOUp symmetry of p-dichlorobenzene is : :
1) & (2D, 3):D, 4) Cy,
1 37. A certain buffer solution contains equal concentrations of A- and HA. The kb for A
15 109, T PH of solution is :
(1FiZ (2) 10 3) 4 (4) 14
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ty of a Teaction can pe Judged from the sign of emf (E) and free energy
change (G) of the ce]] ¢
(1) AG=+Ve,E=—Ve ) AG:O,E;O
(3) A e, B pve

(4) AC - EYEEE - vo

(1) Vapour Pressure

4 Al

(1) "M can form Mmultip]e bonds

() Atomicity of M'is 4

-EE-Qct
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44. Which of the following order is correct ?
(1) K* <Ca** <P* <S% : ionicsize
(2) Na"(aq)> K™ (aq) > Rb" (aq) > Cs™ (aq) : electrical conductance
(3) AI**(ag)> Mg**(ag) > Na* (ag) : hydrate size

(4) I (aq)<Br~(aq) <Cl (aq) < F™(aq) :ionic mobility

0
| [
45, @l —C-CH, CH, - C-CIf (NH412 COs_ i S o

>(B) (major)

Product (B) of above reaction is :

Cl G Cl
) /]\/Q\( @ /ﬁO\/k ® (Q\/( @ Y@(
N N~ N N \ql

46. X

o

B vhereX= €H,COO, €l-CH,COO~, .PhSO;
/. ) (i) e

Rate of reaction toward Beckmann rearrangement :

1) (@) > (i) > (iii) @) (i) > (i) > (iii)
(3) (iii) > (ii) > (i) (4) (i) > (1) > (ii)
47. Which of the following reaction, does not give chlorobenzen as a product ?
(1) iy CHCI3,0H® . /\l CHBrClp,OH® _
ST X : g,
3) CHBryCLOH® @ l CHFCIBr,0H®
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48. py_ G~ CHN, 4220  , Product A’ is
14 H>0

(1) Pr'*cH,coon (2) PrCH,%copy
) Pr'*cooy

(4) PrCOOH
49. “(i) HCI (A) AlC3 (B) KOH / MeOH (©)
A (i) SOCIp CeHg
(e o ‘

Compound 'C js :

0
(1) Ph-cH, -lc,L () PhCH =CH c,L— CH,
0

@)

[l i

3) Ph—C—Q (4) Ph—C—CH=CH—CH3

50. Which of the followmg benzene Ting substituents i
directing ?

() ~-N=0

—

(2 -ocH,

1. The strong field in [Fe(CN)dS‘ .

will split the 34 orbitals. Thejr S€paration may pe
observed in the Spectroscopy of
(1) NMR (2) ESR
3) IR

(4) Electronjc absorption
52, Movement of nu

clei is negligible during time taken by an electronic transition is
called :

(1) Franck Condon Principle (2) Lambert Beer Law

(4) None

4) 4

i hil./Ph.D./URS-EE-Oct.-2017/ (Chemistry)/ (D)
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54.

55.

56.

57.

58.

59.

60.

M. Phil./Ph.D./JURS-EE-Oct.-2017/(Chemistry)/(D)

(3) *Fs/p and °I, 4) "Fg and *Hy ),

D

The platinised platinum electrodes are used for conducting measurements in order to
remme which of the following effect ?

(1) Precipation effect (2) Solubility effect
(3) Polarisation effect : (4) Redox effect

The ground state term of Sm3* and Eu’* respectively are:

(1) 7F0 and 6Hs/z ' (2) 6H5/2 and 7F0'

ot 1 is a blue coloured complex controlled treatment of this complex with water
gives two light coloured pink complexes of composition [Co(H,0),Cl,|. Identify
point groups of [CoCl, P~ and two isomeric complexes :

(1)) B, and C2h) . (2) Dyy(Cyp and Cyy,)
@) T ¥, and D) : (4) T;(Cyp and Cyy)

Kelvin's thermodynamics scale of temperature is based on :
(1) Charle's Law (2) Joule's Law

(3) Amagat's Law (4) Carnot's principle

Calculate the work of expansion when 2 moles of an ideal gas expands isothermally
and reversibly from 10 L to 20 L at 300 K :

(1) 826.5cal (2) 413.25 cal (3) —826.5 cal (4) —413.25cal
Which of the following is strongest reducing agent ?
(1) GeCl, (2) SnCl, (3) PhCHE ¥ (4) SnCly

The total pressure for the reaction C(s)+CO,(g) = 2CO(g) under the equilibrium
condition is 15 atms. The value of Kp is : i
(1) 16 ' f2)22 (3) 20 4) 25

-




61.

62.

63.

64.

15

On which Position the attack of nitronium jon would be most rapid, when the
compound undergoes nitration with HNO, /H 250,

0 A B C D
> o
(1) A (2) B (31E 4) D

Which of the following pair gives séme phenyl osazone 7
(1) D-glucose ang D-allose

) D-glucose and D-alfrose

(3) D-glucose and D-mannose

4) D-glucose and D-talose

O o2 3) lﬁ eyt

The ITUPAC name of the following compound is :

OH

/
By
CN
Br

(1) 4—Bromo-3—Cyano pheno]
) 2-Bromo—5-hydroxybenzonitrile
3) 2-Cyano~4—hydroxy bromobenzene

(4) 6—Bromo-3—hydroxybenzonitrﬂe

. Phil./Ph.D./URS-EE-OCL-ZOI7/(Chemistry)/(D) PIT. 8,
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65. Which is correct matching of List-I and List-11 ?

List-I List-II
(Quantity measured and variable (Name of method)
controlled

(i) 1/RVs. Volume of titrant (A) Amperometeric titrations
(ii) iVs. Volume of titrant, € (B) Potentiometric titrations
(iii) E Vs. Volume of titrant,i=0 (C) Conductometric titrations

(1) (i) -B, () -C, (iii)) —A (2) ({)-A,(@{)-B,3{i)-C

(3) ()-C,(ii)- A, (i) -B (4) (i) -C, (i) - B, (iii) — A

66. Cyctochromis:
(1) oxygen storage protein (2) redox protein
(3) Cu - containing protein (4) Mo containing protein

67. Which of the following enzyme causes breakdown of proteins to peptides ?
(1) Lipase (2) Amylase (3) Proteases (4) Peptidases
68. Which of the following will have higher isoelectric point ?
(1) Glycine (2) Lysine
(3) Aspartic acid , (4) Glutamic acid
69. The ion channels those permit transport of Na* and K™ ions, are constructed from :
(1) globular proteins (2) helical protiens
(3) pleated proteins (4) None of these
70. Sulphur is not a constituent of :

(1) Cysteine (2) Methionine (3) Ferredoxin (4) Pyridoxine

M. Phil./Ph.D./JURS-EE-Oct.-2017/(Chemistry)/(D)
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73.

74.

78,

76.

77.

78.
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Mg? is prefered in photosynthesis by chlorophyll because :
(1) Ithas strong spin orbit coupling (2) It has weak spin orbit coupling

(3) Itisa heavy metal (4) Itis high reactive meta]

A compound contains atoms A, B and C. The oxidation number of A 1S +2, of B is +5
and Cis -2. The possible formula of the compound is :
(1) ABC, UG 0 aEalEe o A3(B,C),

Which among the followings is microwave inactive ?

(1) NO (2) Br, it ) ¢l 4) C,H,
Which of the following Species does not obey Huckel Rule ?

(1) cyclopentadienyl anion () cyclopentadienyl cation

3) cyclopropane cation (4) Tropylium cation

Write the Increasing order of relative basicity of the amine, imine and nitrile :
(1) amine > imine > nitrile (2) imine > nitrile > amine

(3) nitrile > amine > imine (4) nitrile < imine < amine

Which among the following has highest P-O stretching frequency ?
@ .(CH, )3 PO (2) BryPO (3) Cl3PO (4) EPO

The oxide of chlorine, which is a mixed anhydride ?
(1) cLo (2) cio, 3) CLO0, 4) C1,0,
Which reagent is used for the conversion of benzyl to benilic acid ?

(1) Conc. HC] () Conc.KOH  (3) TiCl, (4) KMnoO,

Which in the correct order of vapour pressure of 0.1 M aqueous solution of FeCl,,
Na(Cl, CaCl, and Glucose ?

(1) Glucose > NaCl > CaCl, > FeCl, (2) NaCl > CaCl, > FeCl; >Glucose

(3) NaCl > Glucose > CaCl, > FeCl, 4y -FeCl > CaCl, > NaCl > Glucose

Phil./Ph.D.fURS-EE-Oct.-ZOl7/(Chemistry)/(D) PP
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80. Phenol associates in benzene to form dimer. The Van't Hoff's factor is 0.54. What is

the degree of association ?
(1) 0.46 (2) 0.54 (3) 0.88 : (4) 092

81. R—(-)-2-Bromooctane on reaction with aqueous KOH mainly gives 2joctanol that is :

(1) optically active with 'R’ configuration
(2) aracemic mixture
(3) optically active with 'S’ configuration
(4) a meso compound

82, The corre;t order of acidity among : CH,
Sy / T
. B 0
N i N N
| Ea . H H
H g H
(1) (i) < (i) < (iii) < (iv) (2) (iv) < (iii) < (i) < (i)
(3) (ii) < (i) < (iii) < (iv) (4) (i) < (iv) < (@) < (iid)

83. At room temperature, the number of singlet resonance observed in the ' H spectrum

of Me;CC(O)NMe,is :
(3 (2 4 3) 5 4) 2

84. The exceptionally low carbonyl stretching frequency (1650 em!) in 2, 4, 6-

cycloheptatrienone is due to:
(1) conjugation effect (2) steric effect
(3) field effect (4) electronic effect

85. Conversion of PhANH, to PhCN can be done by :
(1) reaction with NaCN in the presence of Ni catalyst
(2) reaction with CHCI3 and NaOH
(3) diazotization followed by the reaction with CuCN
(4) reaction with ethylformate followed by the reaction with NaCN

M. Phil./Ph.D./URS-EE-Oct.-2017/(Chemistry)/(D)
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The major product formed in the reaction of a

nisole with Lithium, liquid ammonia
and t-butanol is :

(1) 1-methoxycyclohexa-1, 3-diene (2) 2-methoxycyclohexa-1, 3-diene

3) 1-methoxycyclohexa—1, 4-diene (4) 3-methoxycyclohexa-1, 4-diene

Which of the following molecules have n —s 7* transition a

t the lowest wavelength ?
(1) HCHO (2) CH3;COC,H; (3) CH3;COC,H;

(4) C¢H5COCGH,
Aniline can be distinguished from methyl amine by its reaction with :

(1) p-toluene sulphonyl chloride/KOH
(2) Sn/HCI

(3) Acetyl chloride
(4) (i) NaNO, /HCI0-5°C
(ii) alkaline B-napthol

SN reaction on optically active substrates mainly give :
(1) retention in configuration

(2) inversion in configuration
(3) racemic product

(4) no product

Which among the following is solvolysed at the faster rate ?
(1) C6H5CH2C1 : (2) M€3C_Cl
(3} CH, =CH -CH ¢ (4) (CsHs);C-CI

The ground states of high spin octahedral and

tetrahedral Co(Il) complexes are
respectively :

(D 4 4, (2) “hyand " (3) 3T1g and *A, (4) iy, and 7]

A true statement about base h9ydrolysis of [Co(NH 3 )5 Cl]2+ :

(1) Itis first order reaction

(2) The rate determining step involves th
+

[CO(NH3)4 (NH, )]

(3) The rate is independent of the concentration of the base
(4) The rate determining step

[co(m, ) it

e dissociation of chloride in

involves the abstraction of a proton from

Phil./Ph.D./URS-EE-Oct.-2017/ (Chemistry)/(D) . Fal.



16

93. B;(C,Hpp is isoelectronic with :

(1) BiHi, (2) BipHi (3) BpHi, 4) BpHy

94. Which of the following is the strongest oxidizing agent ?
a3 PAILE S (3) T @ AP

]2+ to [Pe(H e ]3+ is likely to occur via :
(2) inner sphere electron transfer
(4) outer sphere electron transfer

95. Electron transfer from [Fe(H2O)6
(1) d-d transition
(3) SN 1 mechanism
96. The neutral complex which follows 18-electron rule is :
1) (n® - CsHs Fe(CO) @) (n® - CsHs Mo(CO)s
@) (n®-CsHs o @ [n®-CsHsReln® LG

97. The degree of hydration is expected to
(1) Mg (@) W - (3) B

(s) = CaO(s) +CO,(8) the number of
respectively are: ¢

the maximum for :
4) K©

\ 98. For this system in equilibrium CaCOs;
; components (C), phases (P) and degree of freedom (F),
@) 18,2 U2 Gy 20,3 @) 2,31

99. The compound having highest melting point :
(1) LiCl (2) Lik (3) LiBr (4) Li

100. The pHof a 1.0x1072 solution of a weak acid HA is 4.0. The dissociation constant
k, i8¢

(1) 1.0%0° @ 1.0x 107 (3) 1.0x 107 4) 1.0x 107°

M. Phil./Ph.D./U RS-EE-Oct.-2017/ (Chemistry)/(D)
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