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BHU M.Sc. CHEMISTRY ENTRANCE - 2014

1. Oxine compound can better be estimated by
(a) gravimetric method (b) conductometric method
(c) potentiometric method (d) bromate- bromide reaction method

2. The indicator Eriochrome black ed in the complex-metric titrations of
metal ion at pH

(a)7.0
3. The disodiun

(d) the half of t ak t of metal-Ers
5. The quadrivalent ce I tion of re

(c) Strong acidic medium (d) Weak acidic medium
6. Which one is widely used as a primary standard in redox titrimetr?
(a) Iodine (b) Arsenic (III) oxide
(c) Sulfanilamide (d) 8-hydroxy quinoline
7. In isotope dilution method for the determination of iron, W, g of iron as 59FeC13, that

has a specific activity A, was mixed so that *Fe is equally distributed throughout the
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sample. A portion of the total iron is then isolated in a pure weighable form that has the
specific activity A,. If the original sample contained W, g of iron, then the fraction of

initial activity found in this portion can be expressed as

A, ~ A,
(@) Wl—WO[A— 1} (b) wl_wo[1 Aj

1 1

A,
© W, =W, [A— 1]

1

A0
d) W, = W1(1—A—J

1

8. The equivalence poi a he titra ith standard Fe(II) is
() 0.76 V (d) 144V
[given :E°C
9. The Mohr
(a) Fe(
(c) 2F
10.  The bro
BrO; +5
The libera ed. lard soe The one mol
potassium b
(a) 1 mol S,0,* 3 ¢ (d) 9mol S,0,*
11. A 50.0 mL aliquot of 0 acetic acid. What would be
the nature of the solution at the equ
(a) slightly acidic (b) slightly basic (c) turbid (d) neutral
12.  The pH value of 10~ M HCI], 1.0 MHCl,and 10> M NaOH could respectively be
obtained as
(2)9.0,1.0,2.0 (b) 6.9,0.0,12.0 (c)7.0,0.1,2.1 (d)o.1,6.9,12.1
13. The H" ion has abnormally high mobility in comparison to other monovalent ions since
(a) H' ion is smallest in size
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(b) H' ion is largest in size
(c) H" ion follows hopping mechanism in solution

(d) H' ion concentration mechanism high
14. The methyl orange indicator in strong acid vs strong base
(a) cannot be used (b) can be used
(c) can be used with insignificant (d) can be used with large titration error

15. The conductometry titration curve

Conductance

Volume of alkah
represeg 3 ti&o

(a) St
(c) Strong acid

) ression D

of ion/mL of'sQ

10 (@L solution
(8 fﬁ i

16. A commo geresinis

(a) K=am

(b) K= amoun

@ K amount o
amount of ion dry
(d) K amount of ion / g of dry res

amount of ion / mLg of solution
17. Which ones are strong cation and strong anion exchange resins?

(A) Sulfonated polystyrene
(B) Condensed acrylic acid

(C) Polystyrene with —CH,N Me,(l
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(D) Polystyrene with see- amine

(@)Aand C (b)Band D (cJAand D (d)CandD
18.  The height equivalent to a theoretical plate (HETP) can be expressed in terms of the
column length (L), retention (tR), and the peak-width (W) as
2 2
(a) HETP = %[%} (b) HETP = %(tWRj
(c) HETP = 16[
19. The best prog e'to e Stwee 3 aphic peak is
(a) increa
(b) decre
(c) incr
(d) dec
20. The Va ), coefficient
of longit ar velocity of
mobile p
(@) H=A+
() H=A+B/u+
21. The isocratic elution i
(a) elution under conditions of consta perature and pressure
(b) elution under conditions of variable temperature and pressure
(c) elution under conditions of constant mobile-phase composition
(d) elution under conditions of varying mobile-phase compositions
22. Which one could not be an ideal detector in gas chromatography?
(a) Photo-multiplier tube (b) Flame-ionization detector
(c) Thermal-conductivity detector (d) Electron-capture detector
South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro, GATE No. 3) & +91 98369 24983
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro, GATE No. 3) @ +91 85829 79309

Website: www.aspirationacademy.in | Email: info@aspirationacademy.in



ASPIRATION ACADEMY M.Sc. Entrance | BHU 2014

23. In reversed-phase chromatography, which statement is Correct?

(a) The least polar component is eluted first and increasing the polarity of the mobile-
phase decreases the elution time

(b) The most polar component elutes first and increasing the mobile-phase polarity
increases the elution time

(c) A non-polar component is eluted first without having any effect of the polarity of the
mobile-phase

(d) There is no effect of p or the mobile-phase

24. For non-polar analy 3 tert 0,000, one of the best HPLC

(b) liquid-liquid atogr
(c) liquid:bo de~ {c ition ¢ tography
(d) gel g atograp A
25. Two s¢ entage iron ample ted in t

Which set of @

(a) X-set (d) No - sets
26. If ‘X’ is an acid (HA), al.re entatie t extraction of ‘X’ can be
depicted as
HA
aqueonus(a)
water(w
") HA Kaig,

The relationship between distribution ratio (D) and distribution coefficient (KD) can

be obtained as
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— KD — D
@P=1Tx J[H ], ®) Ky 1+[H] /K,
(c) D—1+Ka/[H+] (d) KD:%

K, D

27. Employing Nernst's distribution law, V mL of solution containing W g of solute is
repeatedly extracted with v mL of another solvent which is immiscible with first one. In

n'™ operation mass of solute (Wn

28. i i i tt bsorbance is

and path

€, cnzjb

€, c,|b/n

29.

(b) concentrated solutions
(c) dilute solutions (S 0.01 M) only
(d) concentrated solutions (2 1.0 M) only

30. The units of absorbance (A) and molar absorptivity are, respectively

(a) no unitand dm® mol™ cm™ (b) dm® mol™ cm™ and no unit

(c) mol.cm 'and dm® mol ™ cm™ (d) both have no unit
South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro, GATE No. 3) Z& +91 98369 24983
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro, GATE No. 3) @ +91 85829 79309

HEN-E-ME Website: www.aspirationacademy.in | Email: info@aspirationacademy.in



M.Sc. Entrance | BHU 2014

ASPIRATION ACADEMY

31. The Beer’s law is not obeyed if
(a) monochromatic light is not used (b) monochromatic light is used

(c) polychromatic light is not used (d) polychromatic light is used

32. Iron (III) can quantitatively be extracted from hydrochloric acid medium into diethyl

ether. The extracted species is

(a) Fe(III)[ (CH;),0] | (b) FeCl,.H,0.(C,H),0

\ +' FeCl4 I:(CZH5 )O:I_z
c a!riccz; d
i neutralizer

(c) FeCl, :H'[ (CH,

33. Marble wall may b
(a) receptor;

34. Which is ¢

35. The diss

36. The altit
(a) 0-11 k - ( ! 5-500 km
37. Which one

38. The domestic waste v

(a) Screening, Sedimentation, aerob PN, incineration
(b) Sedimentation, aerobic digestion, screening, incineration
(c) Aerobic digestion, screening, sedimentation, incineration

(d) Incineration, aerobic digestion, screening, sedimentation

39. For which of the following ions is the colour in aqueous solution not caused by any d-d

transition?
_ 2+ 2— 3+
(a) MnO, (b) VO (c) MnO, (d) Mn
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40. Which salt upon heating produces oxygen?

(a) potassium oxide (b) potassium chlorate
(c) potassium chloride (d) potassium carbonate

41. Which of the following isotopes is useful for archaeological dating purposes?
(a) "'C (b) “C (c) ®°C (d) **C

42. From each pair given below identify the ion which is larger is size

[CO2+, CO3+:| [Fe2+, Zn2+] [Na*, F

(a) Co*,Zn*,F, S’

43. Which one 2 ] d electrons in its

44, Which b

45. How ma
(a) 1 mole ) moles

46. A compou ’ g eacti m i e B,. If 0.25 mole

(a) 25%

47. 10 ml of 0.10 N sodiu
resultant solution is titrated
value at the end point?

(d) 100%

ulphuric acid and the
dium hydroxide. What will be the titre

(a) 5ml (b) 10 ml (c) 20 ml (d) 30 ml

48. An aqueous solution of a substance gives a white precipitate when a few drops of
sodium hydroxide are added. The precipitate dissolves when excess of sodium
hydroxide is added. The substance may be

(a) aluminium sulphate (b) silver nitrate

(c) cadmium chloride (d) mercuric chloride
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49. Which reagent may be used to test for sulphate ions in solution?
(a) hydrochloric acid (b) nitric acid
(c) magnesium chloride (d) barium chloride

50. An element crystallizes in a FCC lattice. How many atoms are there per unit cell?
@1 (b) 2 ()3 (d) 4

51.  Whatis the oxidation state of iron in Na, [Fe(CO)J?

(a)-2 (d)2

52.  Whatis the molality M. W. of CaCl, =111g)?

53.

54. i i a s i it aCN in the
CN), |

55.

(d) CoCl,* is square planar while CO(HZO) 62+ is octahedral

56. Dimethylglyoxime reagent is used to test for

(a) Ca** (b) Ni** (c) Fe* (d) A’
57. Which molecule has zero bond order?
+
(a) H, (b) H, (c) HeH (d) He,
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58. What is the bond order in NO molecule?
(@) 2.5 (b) 2 (c)15 (d)1

59. Which of the following is an example of a non-planar molecule (or ion)?

(a) carbonate (b) perchlorate
(c) xenon tetrafluoride (d) boron trifluoride
60. Cul, is unstable because, it readily decomposes to:

(a) Cuand I” (d) Culand ]

61. Which one among is dissociated to the least

extent in aqueg

62. Which one ai g ons, has hest po -
Mn3+
63. i 3 asale cia as as alLe

SnCl, (c) NH,

64. Perovskit inexal CaTiO,. The perovskite cr dlopted by several

oxides as most likely

represents

(a) CaTiF, ( d) CaFeF,

65. Upon heating to abo it re to rock salt structure.

What happens to the coo

(a) changes from 6 to 12 (b) changes from 8 to 12

(c) changes from 8 to 6 (d) does not change
66. The bond angles in ammonia molecule are ...............
(a) 90 degrees (b) exactly tetrahedral
(c) larger than tetrahedral (d) less than tetrahedral
67. Which one of the following set contains one element each from s-block, p-block and d-
block?
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(a) Na, K, Fe (b) Rb, Ry, Sb (c)B,Cl, Sr (d) Sc, Pt, Se
68. Which ligand can lead to linkage isomers?
(a) azide (b) cyanate (c) oxalate (d) nitrate
69.  Ifyou were to prepare [Mn(en) (OH) ] “ jons (en =1, 2-diaminoethane), how
. y p p 2 2 1 -4 ]
many isomers, including geometrical and optical, can you expect to get?
(a) only one (b) two (c) three (d) four
70.  Which of the following molecule isomerism? (1) Pt(NH3 )2 Cl,;
(2)Ni(NH, ), CL; ( [Fe(n,0).c1]"
(a) compound
(c) compo
71. Whatis t
[CO(N
(a) in
(c) inc
72. Identify
NOF +Cl
XeO,+0
(a) CIF, and XeO (d) NOF and XeO,
73. Which is the most co anthanide elements in their
compounds?
(a)-1 (b) +2 (c) +3 (d) +4
74.  The magnetic moment of ':CO[HZO]]3+ is zero and that of Mn(CN) 6]3_ is 2.9 B.M. From
this it may be concluded that
(a) both ions are high spin
(b) both ions are low spin
@) CO(H20)63+ is low spin, Mn(CN):_ is high spin
South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro, GATE No. 3) Z& +91 98369 24983
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro, GATE No. 3) & +91 85829 79309

Website: www.aspirationacademy.in | Email: info@aspirationacademy.in | Page |11



ASPIRATION ACADEMY M.Sc. Entrance | BHU 2014

(d) CO(HZO)63+ is diamagnetic, Mn(CN):_ is high spin

75. Which set contains two diamagnetic compounds?
(a) [ K,CoCl,, Cu(SCN), Na,pdCl, | (b) [ CuCl,, Cul, Cr(NH,), Cl, |
(c) [Na,NiCl,, GdCl,, Ag,S] (d) [ NiO, Fe,0,, Ru(NH, )Cl, |
76. Which one of the following reagents is a nucleophile?

(a) BE, ¢ (d) NH,
77. Which reactive inte ate i e“(Ne part of the ion shown?
RCH =CH, 2>

(a) Free rz

(c) Bromoniu “
78.  Rank thefol o‘ma
OH OH

(@) I<II<III< (d) IV<I<II<II

<III (c)\@\/

;o{[ des nota

79. The mechanism of c involve one of the

following steps

(a) Cl,—>2Cl (b) Cle + CH, — HCl +CH;

(¢) Cls + CH, — CH,Cl +He (d) CH; +Cl, — CH,Cl+Cle
80. In this transformation

A Ho,0

A—————» CH,CH,C(CH

acetone 3 ZC:: 3)2
OH

South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro, GATE No. 3) Z& +91 98369 24983
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro, GATE No. 3) @ +91 85829 79309

HEN-E-MEY. Website: www.aspirationacademy.in | Email: info@aspirationacademy.in



ASPIRATION ACADEMY

M.Sc. Entrance | BHU 2014

81.

82.

83.

84.

What is the best structure for A?

CH3

CH4CH,CBr

@ BI{THECHECH{CHQE CH,

(b)
CHCH,CHCH; CH4CHCH(CHa),

CH,Br

(c)
When methyl bro i i thanol and bromide ions
are produced. of methyl bromide is

The number of is
NaOEt is

2-bromopentane with

(a) one (d) four

Pyrrole is a much weaker base than pyrrolidine (azacyclopentane) for which of the
following reasons

(a) Pyrrole is aromatic

(b) Pyrrole is a Lewis acid

(c) The nitrogen in pyrrole is more electropositive than in pyrrolidine

(d) pyrrolidine can give up the proton on the nitrogen atom more readily than can
pyrrole
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85. D-Glucose on treatment with excess of phenyl-hydrazine followed by hydrolysis of the
product with aqueous HCl gives
(a) D-Glucosazone  (b) D-Glucosamine (c) D-Glutaricacid  (d) D-Glucosone
86. Quinoline is obtained by heating a mixture of aniline, nitrobenzene, glycerol, conc.
Sulphuric acid and ferrous sulphate. One of the steps in the reaction involves oxidation.
What is the oxidizing agent here?
(a) H,SO, (b) C,H.NO, (c) FeSO, (d) Glycerol
87. Epimers are a pair of di
88.
89. s in cold conc.
carbon
90. Which of the following proposed reac ould take place quickly under milk
conditions?
(2 CHs—C—NH, + NaCl—>CH;~C—Cl + NaNH,
I ‘ICI:I
(v) P~ C—Cl+ CHNH;—>Ph,—C—NHCH, + HCl
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91.

92.

93.

94,

95.

96.

| [
(g (CH.),CH—C—NH, + CH;OH—>(CH,),CH—C—OCH; + NH;

I | | I
CH,CHi—C—C1+ CH—C—OH—>CH,CH~—C—0—C—CH, + HCl

(d)

The reagent required to convert 3-hexyne into trans-3-hexene is

(a) H, /Pt (b) H,, Pd /BaSO,, quinoline
(c) NaBH,

Among the followij

>uterobenzene

pbenzene

(c) Baeyer-Villinger oxida

How many moles of periodic acid are needed for the complete cleavage of one mole of
Glucose into formaldehyde and formic acid?

(a) three (b) four (c) five (d) six

Which of the following compounds would not react with a dienophile in Diels-Alder
reaction?

U\
(a) Anthracene (b) Phenanthrene  (c) g (d ©
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97. In the reaction

CH5CH; B
——2 a7
hv

The major product obtained is

CH,CH,Br @ECHECHB
“ @ N
/@xﬂHz@Ha/Of—N.\ CHBICH,
(c) BT ;" y U
98. Which of

~—
i e esis of an
o.—amingacid?
Bry /P . \ 6
Fa

RCH,COOH —222,
M .ol

NH
R—C-COOH —g 3~

(a)

® <
A \W
RCHO ——
(c) :
W "\ -~
C O\— + | H,0"
/NI{ + BrCH—COOR > >
co
(d)
99.  In the reaction: Glucose%Q, Muct Qis
(a) Glucuronic acid (b) Glucaric acid
(c) Gluconic acid (d) Glyceric acid

100. For electrophilic substitution in benzene derivatives, which one of the following types of
substituents is unknown?

(a) Activating and m-directing (b) Deactivating and m-directing

(c) Activating and o, p-directing (d) Deactivating and o, p-directing
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101. Arrange the following compounds in decreasing order of reactivity towares
electrophiles

Me I Me I I
Me . e ] I
A C

(a) A>B>C

(c) B>C>A
102. Arrange the fo

(I) 4-Nit e (1) ' ,
(III) ) . pbenzen A SV)
(@) IV I>11 I\ IV>II>1

103. Whiche ¢ inhg statements does not fit in the cri

O
(d) do not undersg Q(iﬁeg{m excha
ilic sab

104. Pyridine undergoes csu ,50, at elevanted

temperature to give
(a) Pyridine-2-sulphonic acid (b) Pyridine-4-sulphonic acid
(c) Pyridine-3-sulphonic acid (d) All of the above

105. Which one of the following would clearly prove the configuration of cis-3-hexene from
trans-3-hexene?

(a) Boiling point (b) Rate of hydrogenation
(c) Infrared spectrum (d) Dipole moment

106. The reagent used in N-terminal analysis of peptides by Sanger’s method is
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(a) Phenyl isothiocyanate (b) Benzyl chloroformate
(c) 2, 4-Dinitrofluorobenzene (d) Ninhydrin
107. Teflon is obtained by polymerization of the monomer
(a) CH, =CF, (b) H,C=C(CH, )COOMe
(c) CH, =CHF (d) CF, =CF,
108. Which one of the following statement is true about the BD(t) glucopyranose
conformer?
(a) One OH group is 3 ini e 2quatorial
(b) The CH,OH p'i i s aréequatorial
(c) All gro
(d) All gra
109. But-2-e to give
(@) 1,
(b) 2,
(c) 2-Ch
(d) 1-Chlo
110. Consider atéme {
(I) They are intereo VeVQly’(tatlon about
(II) The energy bar parating them ess th
(III) They are best represented by isher projection formulae.
Of these statements
(a) I, I and III are correct (b) I and II are correct
(c) Il and III are correct (d) I'and III are correct
111. Which one of the following on reaction with phthalic anhydride in the presence of conc.
H,SO, gives Fluorescein?
(a) Catechol (b) Phenol (c) Resorcinol (d) Hydroquinone
South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro, GATE No. 3) & +91 98369 24983
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro, GATE No. 3) @ +91 85829 79309

HEN-E-MEE Website: www.aspirationacademy.in | Email: info@aspirationacademy.in



ASPIRATION ACADEMY M.Sc. Entrance | BHU 2014

CHy
C_j/ OH ——?
N

SN

112. HsC CHy

The major product in the above reaction will be

CH4
m IN'\. —— fN b /N =
H.C* CH N H,C 'CH HaC  "CH4
(a) > g W () ¢ —C
> X

113. Disproporti aldehyd : c'of cor tra aqueous alkali

gives benz b ohol. The i eS

(a) proto : (b) hyd ansfe ater

(c) proto de s hydride tre n'aldehyde
114. Thep o a mol with a d betws s ' at high

values

(a) falls offlas C*

h KZ) as
% oﬁ‘@g;’c andiquid-H 6 3°C. The efficiency of

(c) falls of

115. Liquid He bo

areversible engine 0peratin temperatures

5,

(a) 20% (d) 90%
116. For Ne, HF, H,0 maximum entropy essed by
(a) Ne (b) HF (c) H,0 (d) H,0and Ne

117. The condition of equilibrium for a transformation at constant temperature is

(a) AS=0 (b) AA+W =0 () AA=0 (d) AG+W, =0

118. The chemical potential of a component, , in a given mixture is
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119.

120.

121.

122.

123.

physisorption and chemisorption

oG oG oG oG
&, o&l., @& @l

For an ideal solution, the osmotic pressure is proportional to

(a) -Inxl (solvent mole fraction) (b) Inx, (solute mole fraction)

(0) x, (d) c(solute concentration )

The Debye-Huckel limiting law relat

(a) y, withI (d) Iny, with/I

The potential o . in a-satukated solution of

(a) 1.279 . 0.319 V

The ratig

again it adsorbs. The ation ptiot 2 ascrubed to

hemisorptions and physisorption (c)
(d) both same types of adsorption

(a) absorption and adsorption

124. The energy of repulsion for molecules varies with distance as r". The commonest value
of nis
(a)12 (b)6 (c) 2 @1
125. The coefficient of diffusion does not proportional to
. -1 -1/2
(a) mean free path  (b) mean velocity (c) (MW) (d) (MW)
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126. The molar conductance of an 1: 1 electrolyte at concentration below as 107 and lower

(a) increases with concentration as C (b) decreases with concentrationas C  (c)
remain constant (d) falls off as \/E

127. Consider an electron in a box of the size of an atom, 10™*° m. By what factor its ground

state energy would change, if the particle gets confined in a box of the size of a nucleus,

10 m?
(a) 10 (d) 10°°
128. The function f(X) = a eifen function of-th ation,

129.

130. S S € entration 0.01
0.05 mol. L.

131.

(b) i, only c) aand i, both (d) Z only
132. For the particle in a cubic box, the degree of degeneracy of the energy levels with the
2

value of as 14 is

42
(a) 2 (b) 3 ©) 6 (d) 18

133. The IR absorption spectrum of HCl has its strongest band at 86.5 THz. The frequency of
the strongest IR band of DCl will be
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(a) 86.5 THz (b) 62.0 THz (c) 43.3 THz (d) 121.1 THz
134. For which hydrogen atom state, y is zero at the nucleus?
(a) 2s (b) 2p (c)3p (d) 3d
135. The third lowest microwave absorption frequency for *C *°0 is 330567 MHz. The
second lowest absorption frequency for *C *°O should be at
(a) 220378 MHz (b) 230542 MHz (c) 345813 MHz (d) 205032 MHz
136. NMR experiment can not be done v
(a) °H,
137. Theland distan
(a) rovibra
(c) purer
138. The Duh
(a) the
(b) the
(c) thes
(d) the so
139. Amongth on would have the
lowest acti
(a) NaBr
140. The ratio of translation
() 2:1 (b) 2.8:1 (d) 4:1
141. Which one among the following diatomic molecules has the highest characteristic
rotational temperature?
(a) H, (b) HCI (c) HBr (d) HI
142. The equation, du, = —%du1 is known as
2
(a) Duhem-Margules equation (b) Gibbs-Duhem equation
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(c) Gibbs equation (d) Maxwell’s equation

143. Which one is not the criterion for spontaneous change?

(a) dG,, <O (b) dA,, <O (c) dS>0 (d) >'ds>0
144. The equation that correlates adsorption with variation of surface tension with

concentration

(a) Langmuir’s adsorption isotherm (b) Freundlich adsorption isotherm

(c) Gibbs adsorption isotherm d) Hinshelwood adsorption isotherm

145. Which of the following

146. How many yez i ivi 245 days) to
147. Ifthea

148. Consider

CH,CHO—5>CO+
CH, +CH,—“>CH, E,=0

1/2
k
The overall rate constant for the formation of CH, is given by k =Kk, (k_lj
2

The overall activation energy
(a) 435 kJ.mol ™" (b) 320 kJ.mol ™ (©0 (d) 200 kJ. mol ™

149. In course of a chemical reaction, its free energy changes as
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(a) dG=—-SdT+Vdp (b) dG=-SdT+Vdp+ » pdn,
(c) dG=-SdT+Vdp+ > ndp, (d) dG=-SdT+pdV+> 'ndn,

150. Langmuir adsorption isotherm does not apply when
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