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BHU M.Sc. CHEMISTRY ENTRANCE - 2013

1. Figures defining precision do not include
(a) absolute standard deviation (b) relative standard deviation
(c) coefficient of variance (d) limit of detection

2. Which of the following statements is false?

(a) A precise measurement may be ip

(b) An accurate meas

0 acquire
3.
4.
ide groups
5.
romatography

6.

(a) High performance liquid chror

(b) High performance thin layer chromatography

(c) Paper chromatography

(d) Electrochromatography
7. The precision of the mean of a series of N measurements can be beter represented as

(a) S/N (b) S/N © S/JN-1 (d) S/N-1
8. The efficiency of a chromatographic column can be increased by
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(a) increasing plate height (b) decreasing plate height
(c) increasing length of the column (d) decreasing length of the column
9. The number of plates (N) can be computed in terms of the retention time of a peak t,
and the width of the peak at its base W by the relationship
2 1 !
w ty ) t, )2 w?
(@) N=16| — (b) N=16| = () N=16| — (d) N=16| —
tr A% w ty
10. EDTA stands for
(a) ethylene diamine
11.
12.
13. The solute polaritie ase chromatography the
order of elution will be
(aJA>B>C (b)C>B>A (B>C>A (dJB>A>C
14. Which statement (S) are ture?
(A) Cation-exchange resins have primary amine groups
(B) Cation-exchange resins have sulfonic acid groups.
(C) Anion-exchange resins have tertiary amine groups
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(D) Anion-exchange resins have carboxylic acid groups

(aJAand D (b)Band C (c)AandC (d)BandC
15. Which statement is correct?

(a) Ion-exchange and ion-exclusion chromatography are same techniques

(b) Ion-exchange and ion-chromatography are same technique

(c) Adsorption and partition chromatography as same techniques

(d) Ion-paired and ion-exe ame techniques

16. Identify the structuy

17. Oxine f¢
(a) dey
(c) neutral sta

18. One mole'of potassiu
(a) One m our moles Br,

19. Which one 1
(a) Methyl red (d) Phenolphthalein

20.  Which Ce(IV) solutio 00°C temperature?

(a) Basic Ce(IV) solution (b) Acidic Ce(IV) solution
(c) Neutral Ce(IV) solution (d) Complex form of Ce(IV) solution

21. As (III) oxide is used in standardizing reagent as a primary standard. The best method

to prepare a standard solution of As (III) oxide is

(a) dissolving weighed amount of As,O, in water
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22.

23.

24,

25.

26.

217.

(b) dissolving weighed amount of As,O, in acidic water

(c) dissolving weighed amount of As,0, in a basic water followed by neutralization with

an acid.

(d) dissolving weighed amount of As,0, in acid followed by neutralization with a base.

If you do not have Eriochrome Black-
this titration?

T for complexometric titration, can you perform

(a) Notatall
(b) Yes, with th

(c) Yes, wi

EDTA oft ines i charg e cation) in the

(a) 12

In the titration of iron alence point potential (Eeq) is
E., , +E

_ Fe* JFe?t ce™/ce*

(b) Eeq -

2

(a) E,=E +E° ,

Fe** /Fe?* ce**/ce®*

0 0
() Beq =2(E%. e + Bl | @ E, =E,  E

Fe** /Fe Ce ce™/ce®* Fe3* /Fe?*

In the following potentiometric titration curve for the determination of chloride with
silver nitrate.
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- 08-r

E

= 06T

-

= 04T

o

= g24
1 l 1 1
T T T T
5 10 15 20
VomL 0.1 M AgNO,

the equivalence pointis

(a) 10 mL P e

28. The equivalence p &‘@Mcn )

(a) in acidij ge

(c) in milg iic‘
29. The pH v sm

NaOH a

(a) 1.0 9 Zm.

(c) 0.1, 0.11, 0.
30. Thd cond

(d) 22 mL

dard sodium hydroxide

with 0.100 M

ometric gra
b

Conductance

end point
Volume of alkah

represents a titration involving
(a) strong acid against strong base (b) strong acid against weak base

(c) strong base against weak acid (d) weak base against weak acid

31. Phenolphthalein (Km =1x 10_9) is used as an indicator when transition pH is in the

range of

(a) 1- 4 (b)4-6 (c)8-10 (d) 10— 12
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 |5



ASPIRATION ACADEMY

M.Sc. Entrance | BHU 2013

32.

33.

34.

35.

36.

37.

38.

39.

Which of the following relationships is correct one?

(@) log%T::—txloo (b) A=2.0—-log%T

0

(c) log%T =i—°><100 (d) log%T=2.0—A
t

The unit of ‘molar absorptivity’ is

-1

(a) Lmolcm™ (b) L mol “cm (d) Lmol™" cm™

Beer’s law is obeyed £

(d) metal

A 7.25x10° S0l asured in a 2.10 cm

cell ata

(a) 2.00

mL of 1.00x107° ML, wit ( organic solvent?
(a) 1.00x10° M (b) 528x10"M  (c) 1.16x10° M (d) 5.29x107°M

Green gases responsible for acid rains are

(a) hydrocarbon and CO (b) CO, and NO,

(c) NO, and SO, (d) COand CO,

Which ion is isoelectronic with F~?
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(a) Li* (b) CI° (c) Ca** (d) 0~

40. How many protons are there in the nucleus of a N atom?
(@) 6 (b)7 (c)8 (d) 10

41. Which one of the following elements normally exists in the form of diatomic molecules?
(a) Sodium (b) Aluminium (c) Xenon (d) Iodine

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

[CO2+, CO3+] [K*, Ca2+] [Na+, F

(a) Co*,K*,F,S*

43. Which one

44.  What is the mini : tely convert 1

45, Which ma

46. The bond ang
(a) 90 degrees OreEe (d) 104 degrees

47. Which one of the follo ains-one-e e rom s-block, p-block, d-
block?

(a) Na, Rb, Fe (b) Cs, Ru, Bi (c) B, Br, Sr (d) Sc, Pt, Te

48. What is the maximum volume of oxygen at STP that will evolve when an aqueous
solution containing 1 mole of hydrogen peroxide is boiled?
(@) 22L (b)11L (c)44L (d6L

49. 10 ml of 0.10 M sodium hydroxide is added to 10 ml 0.10 M sulphuric acid and the
resultant solution is titrated against 0.20 M sodium hydroxide. What will be the titre
value at the end point?
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(@) 5ml (b) 10 ml (c) 20 ml (d) 30 ml
50. A Lewis base
(a) acts as an electron pair donor
(b) acts as an electron pair acceptor
(c) always ionizes to give protons
(d) always ionizes to give hydroxide ions
51.  Whatis the formal oxidati in the formula [H,E,O, ]27 ?
(a) 2.5 (d) 4
52. What is the in the +2 oxidation
53. drops of
54.
55. Which is the most com a : e lanthanide elements in their
compounds?
(a)-1 (b) +2 (c) +3 (d) +4
56. Nickel forms a complex ion having formula NiCli_. From among the given statements,
pick the correct combination
(i) itis a nickel (II) complex
(ii) itis an octahedral complex
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(iii) itis paramagnetic
(iv) nickel atom has a coordination number 4 in this complex
(a) i, i, iv (b) i, iii, iv (c) 1, i, iv (d)i,iv
57. Pick all the gases from the list which dissolve in water to give an acidic solution

(i) nitrogen (ii) carbon dioxide

(iii) Sulphur dioxide

(V) ozone

(a) i, iii, iv, ii, iv, vi

58. i scribe t ometr ¢
3 Jctahedr 3 ]
59. i am he / SA c rons in

(0

60. How man i s s are there in an atom o state?
(@o
61.  Forthe prep oles'c Was 3 of PCl,. If the

isolated yield o

(a) 30

62. An element crystallizes in a BCC Iz any atoms are there per unit cell?

(@1 (b) 2 (c) 4 (d)9
63. Which one, among the given ions, has the highest polarizing power?
(a) K* (b) Na* (c) Ba* (d) AP’

64. Which compound can act as a Lewis acid as well as a Lewis base?

(a) CO, (b) NH, (¢) SnCl, (d) BE,
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65.

66.

67.

68.

69.

Two isomers are obtained for Pd (NH3 )2 Cl,, while only one isomer is obtained for

Ni(NH3 )2 Cl,. This is because

(a) The two complexes differ in the oxidation state of the metal

(b) The two complexes differ in the oxidation state of the metal as well as coordination
geometry

(c) The two complexes differ in their coordination geometry

(d) The two complexes differ in th ate of the metal and the number of

unpaired electrons.

4
(c) H,S,NO and O( KA

If A,and A, denote

splitting for a given metal'io
A, /A, is:

T

vely, the octahe and ahedral crystal field

bond distance, then the ratio
(a) 1.0 (b) 0.5 (c)2.2 (d) 0.44
Which among the ions, [Cu(CN)2 ]_ ,[Ag(NH3 )2 T ,[Au (CN)2 ]_ ,[Hg(NH3)2 ]2+ is

(are) diamagnetic?

() [ Cu(CN), | and[ Au(CN), |
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(b) All four of them
(c) [Cu(CN), | ,[Au(NH,), | and[ Au(CN), |
() [Hg(NH,), ]

70. In the complexes [Fe(CN)6 ]3_ and [Co(en)3 ]% , the coordination numbers of iron and

cobalt are, respectively (en = ethylened 'amine)

(@) 6and 6 (d)3and 3

71. The nuclear reactio

72. The eleme e an b i 3 ts as a poison in

(a) silve
73. When i e ough a ining pieces < gas coming
outat : e tube will contain mainly

74. What are t fermal decompos i
a) NiC,Cand 0, d) NiCO, and O
3 2

75. How many unpaired de ion?

(@0 (d)8
76. Identify a pair of ions from the following list which are more stable than the remaining
two
3- 3- - -
[CoF,]",[Col ] ,[AgF,] ,[Agl,]
3—- 3- 3— —
(a) [CoE, ] ,[Col] (b) [Col, |, [AgF,]
— — 3— —
(0) [AgF,] ,[Agl,] (d) [CoF,]",[Ag,]
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77. Molecular formula of Geraniol is

(@) C,,H,,0 (b) C,,H,;0 (o) C,,H,O, (d) C,,H,O
78. Acetaldehyde is the presence of few drops of H,SO, at 0°C gives

(a) aldol (b) paraldehyde (c) metaldehyde (d) crotonaldehyde
79. Molecular formula piperine is

(a) C,H,,NO, (b) C,,H;,NO, (c) C,H,,NO, (d) None of these
80. The reagent that differenti

(a) Fehling solution ollen’ e e (d) Bromine water
81. Bubbling of chlo

(a) CH,CO
82. The react

(a) styre

(01,
83. In the

(1) ¢

(11)

(1) (

(V) (

the reaction interme

I 11

@) *CH; 3CH;  (CH;):C (CH;):C

o CH; :cH, (CH).CT (CH).C

© «CH3 (CH, CH3)3C+ l[(:H}]lE'l:+

@ CH; .cH, (CH),C* (CH).C-
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84. Oxidation is associated with
(a) change in molecular weight (b) gain in electron
(c) evolution of gas (d) loss of electron

85. Which one of the reversible reaction in the following?

(a) Sulfonation of benzene (b) Nitration of benzene
(c) Halogenation of benzene (d) Alkylation of benzene
86. The electrophile in oleum in the sulfe eaction of benzene is
87.
88.
89.

(d) p-Nitrophenol
90. The compound readily reacts wi at room temperature is

(a) 2-methyl propanol (b)2-methyl propane-2-01

(c) 2-butanol (d) 1-butanol
91. The compound which does not reduce Fehlings solution is

(a) formic acid (b) acetaldehyde (c) benzaldehyde (d) fructose

92. The acidity in decreasing order of different acids is

(a) formic acid > chloroacetic acid > acetic acid > propanoic acid
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(b) formic acid > propanoic acid > chloroacetic acid > acetic acid
(c) chloroacetic acid > acetic acid > formic acid > propanoic acid
(d) chloroacetic acid > formic acid > acetic acid > propanoic acid
93. Which one is an example of azo dye?
(a) Malachite (b) Methyl orange  (c) Indigo (d) Fluroescein

94. The reaction of benzaldehyde with ethyl a -bromopropionate in the presence of zinc is
known as

(a) Perkin reaction

95.
96.
@ ( rphthalic acid
97.
98. i ione q liquid ammonia

(a) 0 ~Z © 8w ©
99. a -Naphthol couples with benzenediazonium salt at position.
(@) 2 (b) 4 (c)5 (d)8
100. Conversion of aliphatic ketones to esters is known as
(a) Wolf rearrangement (b) Beckmann rearrangement
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(c) Baeyer-Villiger oxidation (d) Clemmensen reduction
101. Isoquinoline on reduction with tin and hydrochloric acid gives
(a) octahydroisoquinoline (b) 1, 2, 3, 4-dihydroisoquinoline
(c) 1, 4-dihydroisoquinoline (d) 1, 2-dihydroisoquinoline
102. The reaction of pyridine with acyl chloride in the cold gives

(a) 1-acylpyridinium chloride (b) 3-acylpyriding

(c) 4-acylpyridine one of the above

103. Which one is least st
(@) CaHs_CHz (d) _CH3
titution reaction?

H,CH,CI

104.

105.

106.

107.

O
H
0 R—C—C—0O—H
Hy |l rqu
R—C—C—O0—H 2
(a) (b)
H
R_?:NH R—C—COzH
CO,H O—H
(c) 2 (d)
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108. Predict the product of the following reaction

N (i) N,Hy
_ s} >
R—CH I (1) HNO,
C——CzHs (111) CoHsO-H
(1) HCl

~
NHC0202H5\
-

1009. i i i i nverted into

110. Predict the product ing reaction

Cl

/ (1) PhsP
CH, » -
N (1) CoHsONa
OMe (i) PhCHO
(iv) H
(a) Ph,P = CHOMe (b) Ph—CH,CHO
(c) Ph—CH=CHOMe (d) Ph—CH, —CH, —OH
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111. Which aldoses and ketoses form same osazone when treated with excess of
phenylhydrazine?

(a) D(+)—glucose, D(—)—mannose and D(+)—ribose
mannose, D(—)—fructose
(c) D(+)—glucose, L(+)

—arabinose

(b) D(+)—glucose, D(+)
)—arabinose

(d) D(+)—glucose, D(—

112. Predict the producto

[|3HC’
(CH20H)4 (1) NH,OH

:
CH,OH (1) Ac,O

(111) CH30Na. CHCl3
D(+) glucose

~~
(a) D(5)=arabiiios
(c) Gluce eré

113. Which pa
(a) D(+)

(c) D(+)—gluco

*
¥
D —péa (d)\@ ructese, D(—)—mannose
114. The orbital angular i:)re&t?" 0-i
2

h/5 3 h

h
(@ o (b) o (c)

arabinose

N

h
(d) on

2T

115. Which one of the following atomic spectral transitions is forbidden?

(a) 3d — 4f (b) 2p—3s () 3p—3d (d) 4p —>5f
116. According to quantum mechanics, the energy levels of a free partial are

(a) continuous (b) discrete and equally distant

(c) discrete but not equally distant (d) energy is always zero.
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117. The quantum number which is not derived from the solution of the Schrodinger wave
equation for hydrogen atom is

(a) azimuthal quantum number (b) principal quantum number
(c) magnetic quantum number (d) spin quantum number

118. The d-orbital which has a maximum probability density lying along two axes is known
as

(@) d,

119. Which one of the fol
120.
121. s 3 lar partition
122.
3/2
j v
123. If‘V'is the fundamenta and k is the force constant,

then for a harmonic oscillator.

(a) k=i\/z (b) v=4r’k’n () v=2i./k/|u (d) v=5,/1/2n
H T u

27

124. The Maxwell-Boltzmann distribution function of speed is

3/2
(a) f(v)= 47:(21::1(Tj v? exp(— Zk'Iz‘ jdv

mv
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1/2
(d) f(v)=%(2:11(r} v exp(

125. The difference betwee
molecular nuclei resg

ields at which ‘free’ nuclei and

126. e nt ut emitting light,

127.

128. ed.as.they ode, assigned

(c) Ag/AgCl/Cl” d) -Pt/H,(g,1atm)/H" (aq)(alH+ = 1)

129. The reverse of a photochemical reaction is called
(a) chemiluminescence (b) phosphorescence
(c) fluorescence (d) photosensitization

130. A 5.0x107° M solution of K,CrO, has optical density of 1.5 at 680 mp usinga 10 mm

cell. Its extinction coefficient in the unit of L mol™ cm™ is:
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(a) 0.75 (b) 300.00 (c) 7.50 (d) 30.00
131. For reversible isothermal expansion of a perfect (ideal) gas, which particular set of the
following statements is correct?
(A g>0,w>0,AU=0and AH=0 (b) q>0,w<0,AU=0and AH>0
() q>0,w<0,AU=0and AH=0 (d) q>0,w<0,AU<0O0and AH=0
132. “Fugacity of a gas in a mixture is equa he product of its mole fraction in the mixture
of its fugacity in the pure ixture.” This is in accordance
with
(a) Lewis-Randal
(b) Konovalg
(c) Konov,
(d) Mathematica
133.  Which ofie c tml :
(a) AG
() y
134. In osmoticp X?Zn he ned from the
intercept of the 6
C
(a) mvsC f , C (d) —vs. Jc
. T
135. The half-life of a given reaction was halved as the initial concentration was doubled.
What is the order of the reaction?
(a) Zero order (b) Pseudo first order
(c) Second order (d) Third order
136. Which of the following ions has the highest ionic mobility in aqueous solution?
(@) Li" (b) Rb* (c) Na* (d) K*
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137. Which of the following isotherms was successfully explained by Langmuirs unimolecular
layer theory?

(/m) (x'm}V

138.
139. S i ing in
i ] : due to the
moving ion. This
140.

(a) ;'C is aradioactive is
(b) §3Co is an unstable radio isotope of cobalt
(c) Radioactive disintegration follows second-order kinetics

(d) Superconducting materials are diamagnetic.

141. The violet colour of Na( Cl crystal is due to

1+3)
(a) Frenkel defects  (b) Schottky defect (c) Interstitials (d) F centres
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142. The difference between the potential of the electrode when gas evolution is actually
observed and the theoretical reversible potential value for the same reaction is called
(a) concentration polarization (b) Overvoltage
(c) Dorn effect (d) Sedimentation potential
143. Sulfur can existin
(a) One phase (b) Two phase (c) Three phases (d) Four phases
144. Afirst-order chemical reaction is 10% complete in 10 minutes. Its half-life is
(givenlog 3=0.48)
(d) 75.2 minutes
145.
146. nd reverse
a,—X,)
147. both the stages with
aximum concentration of
B is given by
() 2693 (b) __ o (Ink, +Ink, ) @ (k, +k,)
a) — ~— == c) ——=~ ~— <z
(k, +k,) (k, +k,) (k, +k,) (k,—k,)
148. The energy of activation for the decomposition of NO, into NO and O, is negative
which may be due to one of the following
(a) Increase in entropy on decomposition of NO,
(b) Formation of stable intermediates
(c) Formation of free radicals
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(d) Decrease in enthalpy on formation of NO and O,.

149. True activation energy of a unimolecular surface reaction is obtained by measuring the
temperature dependence of rate constants at one of the following.

(a) Low presures (b) Low temperatures
(c) Constant volume (d) High pressures

150. The rate constants, k;, k_, and k, for the enzyme catalyzed reaction

E+S:\——1—‘ESL>

-1
are 0.1,0.01 and O or the reaction is

(a) 0.6
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