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BHU M.Sc. CHEMISTRY ENTRANCE - 2017

1. The (A) model regards lattice energy as determining stabilization-factor of chemical

bonding in crystalline solid state. Here (A) is:

(a) Molecular orbital (b) Valence bond

(c) lonic d) Covalent

2. Using VSEPR theory, th 0,, XeF, and XeOF,

(a) —2.1 b) - 3. : D/=2.0A,

(a) Schottky, Extrinsic point b) Schottky, Intrinsic point

(c) Frenkel, Intrinsic point (d) Frenkel, Extrinsic point.
5. The magnetic moment of an octahedral Co®* (d7) complex is 4.0 B.M. The crystal field

due to ligands around the metal ion is (A) and the total number of electrons in

dxz,yz and dZ2 are (B) Here (A) and (B) respectively are:

(a) Strong, Six (b) Strong, Three (c) Weak, Six (d) Weak, Two
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6. Two hybrid orbitals of atom A are formed by linearly combining (4-S and 3dXZ) orbitals.

These are allowed to form two bonds with hydrogen 1s orbitals interaction to form a
AH, molecule. The shape of the AH, molecule will be:

(a) Linear (b) Angular
(c) Two AH bonds at 120° to each other  (d) Two AH bonds at 140° to each other

7. According to M.O. theory, the ground state of H, is 6>,. In addition to the ground state,

there are following excited states o

(c) N, with H,0" and CO? and NH, with O,

9. The value of B(% j of aligand shows the extent of (A) in the M-L bond of the
0

complex and also the extent of delocalization of ligand electrons. It’s value is (B) for the
electrons in (C) and (d) ORBITALS. Since the ¢ overlap of (D) is usually larger than

the H- orbital overlap of (C), the cloud expansion is larger in the former case.

Here (A), (B), (C) and (D) respectively are:
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(a) ionicity, higher, t, , e, (b) ionicity, lower, e, t,,
(c) covalence, different, t,, €, (d) covalence, higher, ety

10. In Cs Clionic solid structure, the coordination number of Cs” and Cl™ ions respectively

are:
(a)6and 8 (b)8and 8 (c)4and 6 (d) 6 and 4

11. Which one of the following molecules will show optical activity and is a chrial molecule?

(A) [cr(c0,),] [o

(C) cis—[RhCl2 ‘ bipy:).a octahedral

PtCl, (CN)J square planar

12. The me é : the specific regions of the me a
highly specifi there. One of the roles is tg bution of

13. The transition al i i : enzymes in preference

(a) These have spectral ba
(b) These have variables valence or oxidation states
(c) These produce a specific magnetic field in the cell
(d) The metal ions are coloured.

14. In transition metal tetrahedral complexes one has lower value of A(i.e. A, <A, )
Further t, and C orbitals are (A) affected by H-bonding. Although A, <A, butthe

electronic parameter B is (B) affected and thus all tetrahedral complexes are (C) spin.
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Here (A), (B) and (C) respectively are:

(a) equally, the same, high (b) more, same, high
(c) less, lesser, low (d) less, more, high
15. In the reactions:

1. graphite + K vapours — (A)

High

2. carbon + CaTmp>(B

(a) K,Cand d-€aC SN, KCand CaC,

16.  In methyl lithi ) : iur ] (CH3) group is:

17. In the follo
(A)B(CH,) Ch{C @8’ ‘ [NaCH,COO] the

(a) B(OCH,),, Si(Cl,
(b) N(CH, ), , Na(CH,COO)

(c) B(OCH, ),,[ Na(CH,C00) ]
(d) [ Na(CH,COO) |, B(CH,),

18.  The ores of Ti, Ta and Nb may be brought into solution near 800°C using Na,S,0,. A

simplified reaction may be as follows:
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TiO, +Na,S,0, —Na,S0, + TiO(SO,)
The acid and base in the reaction are:

(a) Ti* as base and Na in Na,S,0, as acid
(b) S,0% asbase and O, as acid

(c) 0" of TiO,(base) and SO, in S,0, (acid)

(d) Ti** as acid and S®.

19. The m.p.s of group i adily n the group, viz.
chlorides i Our reasons may

be given.

(A) The

(C) The ) ~ lor 7 is le his causes

1P of the alkali alidns (ie. M . — M*

e is eﬂ:!:é@in L.P
Out of these alternatives, p

(a)a,b,c (b)a, b, d (c) d only (d)bandd

while in alkali meta

20. The following reactions are given:

XeF, +Si0, - A+SiF,
XeF, +Pt — B+ PtF,
XeF, + SbF; — C+[C][SbF;]

Here A, B and C respectively are:
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(a) Xe(A), XeO,(B), Xe* (C) (b) Xe(0,)(A), Xe(B), (XeF) (C)
(c) XeO,(A), PtF,(B),[XeF,] (C) (d) Xe,, (A), XeO, (B),[XeF]
21. Which ones of the following statements are wrong in satisfactory description of bonding
in electron deficient boron hydrides?
(A) It must show that each bond - both two and three centered-contains two electrons,
(conservation of electron rule
all its four orbitals and each
onds should not
22.
re mobile and
(a) (A) -ionic, ( ) -cove
(b) (A) -covalent, ( )Van der Waal, - type
(o) (A) -covalent, ( ) Hydrogen, (C)H- type
(d) (A) -ionic, ( ) -covalent, ( )G -type
23. The reason for impossibility of separation and isolation of isomers
Cis-[Cu —Cl, (NH, )4] and trans-[Cu —Cl, (NH, )4] from their mixture in solution is:
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(a) Both are unstable in solution

(b) Both are labile
(c) Cis —[CuCl2 (NH3 )4] decomposes in solution
(d) Both gets polymerised

24. The noble gas with the most extensive chemical properties is (A) Compounds with A-F,

A-0 and A-N bonds are known and the most important oxidation states are (C)

Here (A), (B) and (

25. The

26. For s and i table while

transition meta
Here (A),(B)

(a) ascending, opposite, it ending, opposite, falls

(c) descending, the same, goes up (d) ascending, the same, falls

27. Relative Lewis acidity in decreasing order of

Li, (CH,),,B(CH,),,Si(CH,), and [ Si(CH, )CL, ] is:
(2) [ Si(CH,),Cl, |>Si(CH,), > B(CH,), > Li, (CH,),

(b) Si(CH,), , Si(CH,)Cl>B(CH, ), >Li, (CH,),
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() Li, (CH,), >Si(CH,), >Si(CH, )Cl, >B(CH, ),
(d) B(CH, ), > Li, (CH;), | >Si(CH, )Cl, > Si(CH,),
28. The structures of boron and nitrogen compounds [Viz. BN type]:

(a) similar to graphite only, but it is non-conducting

(b) similar to diamond only, it can be used as very hard material

(c) Similar to both graphite and di the properties given in (a) and (b)

29, i i i otf 2 3 g se, the complex is:

30. : i i o itl mber of metal

31. The role of the reac the environment is:

(a) global warming b) acid rain

(c) SO, poisoning (d) Oxygen consumption
32. The importance of the reaction, CO, + HZO%(CHZO) +0,, in the environment is:

(a) sun radiation balance (b) green-house effect
(c) photosynthesis (d) respiration

33. ‘Speciation’ means:
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(a) segregation of chemical species (b) aggregation of chemical species
(c) identification of chemical species (d) spuminess of chemical species
34.  Which one is sink for CO, gas?
(a) Coal (b) Ocean (c) Wood (d) Fire
35. The region of unadsorbed radiation by atmospheric window is:
(a) 800-1300 nm (b) 8000-13000 nm
(c) 14000-25000 nm (d) 4000-80

36. Select the procedure or the quantitative analysis

37. The m

(c) the dis i laboratories

38. The concentration p

(d) mol/L

ug/L

39. The percentage transmittance (T) can be related to the absorbance (A) as:

(a) g/L

(@A)5T=2-logA (b)A=2-log%T (c)A=log%T-2 (d)%T=logA-2

40. The results of an analysis are 36.97 g, compared with the accepted value of 37.06 g. The
relative error in parts per thousand is:

(a) -2.40 (b) -24.0 (c) -0.24 (d) -0.024

41. The coefficient of variation is:
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(a) %RSD (b) RSD (c) SD (d) SD?

42. The mean and the standard deviation of the following set of analytical results: 15.67 g,
15.69 g, 16.03 g are:

(a) 15.80,0.20 g (b) 15.80,0.02g  (c) 15.80,2.00 g (d) 15.80,0.002 g

43. The equation for a normal error curve has the form:

_{(x—u)Z/ZGZ}

e 2no
@ Y=——fr— (d) Y= T
o4/ 2T —{(x ) /20 }
44, The relation S i o ] istpi ficient (KD) fora
weak acid
(@ D
(D
45. Twenty i aque id is shaken with 10 mL
ether. Afte e in .5 mmol butyric
acid rema t of acid

extracted are
(a) 60.0,95%

46. Which one of the follo ear even at more than room

temperature?
(a) Basic solution (b) Acidic solution
(c) Neutral solution (d) Moderate basic solution

47. In the potentiometric titration of KCl with 0.1 M AgNO,, the equivalence point can be

obtained from the given plot as:

(a) 10 mL (b) 20 mL (c) 25 mL (d) 15 mL
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48.

49.

50.

51.

52.

0 5 10 15 20 25
Volume (V, mL) of AgNO,

EDTA is a:

(a) bidentate ligand

(D) Anion-exchange resi

(aJAand D (b)Band C (c)AandC (d)Band D

Which two statements are totally false?

(A) Beer’s law is obeyed when aqueous solution of chromate is diluted with water.
(B) Beer’s law is obeyed when aqueous solution of chromate is made strongly acidic.

(C) Beer’s law is obeyed when aqueous solution of chromate is made strongly alkaline.
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(D) Beer’s law is obeyed when aqueous solution of chromate is made perfectly neutral.
(@) Band C (b)Aand B (cJAandD (d)Cand D
53. Which two of following statements are totally true?

(A) In normal-phase chromatography, the stationary phase is polar.

(B) In normal-phase chromatogra ationary phase is non-polar.

(a) A and d) Band D
54. Planar c

(a) only A d) A,Band C
55. Whichoneis2-Dc
(c) Paper chromatography d) Ion-exchange chromatography

56. The number of theoretical plates can be obtained from a chromatogram from the
expression:

(@) n:16(t—Rj ) n=16(ﬂj © =16t (d) n=162
w t w w

R

57. In the conductometric titration between an acid and base, the graph:
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Conductance -

E;, end point
Vol (mL) of Alkali

represents a titration between:

58.
59.
60.
61.
62.
(c) E=k/T(8InQ/0
63. The variation theorem used to find the MO wave function y is a/an:
(a) Exact method (b) Approximate method
(c) Magnetic method (d) Spectroscopic method
64. According to Bose-Einstein statistics the maximum probability distribution is:
() n,/g=1/e"™ (b)n, /g=1/e"" -1
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(9 n /g=1/e""+1 (d) None of these.

65. The concept of Excess Functions is applicable to:
(a) Non-ideal solution(b) Ideal solutions
(c) Phase equilibrium (d) Exact differentials

66. Canonical Ensembles are:

(a) Isolated systems (b) Closed isothermal systems

(c) Open isothermal system maginary systems

67. Which of the followix on functions will be sub y larger than unity?
iu c

68. In Fermi-Di

69. The en

70. The Ilkov

71. In any crystal ratio of W of the fac en Miller indices would be:
(a) 634 (b) 346 (c) 436 (d) 643

72. The number of atoms per unit cell in simple cubic fcc and bec are:
(4,21 (b)1,2,4 (c)1,4,2 (d)2,4,1

73. If velocity constant of a reaction is 2.0x10™* sec and rate of reaction is

8.0x10™* mole™ litre ! sec™, then concentration of reactant will be:

(a) 8.0x10™* mole™ litre™ (b) 1.0 mole™" litre™*
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(c) 4.0 mole ™" litre™ (d) 8.0 mole " litre™

74. On increasing the temperature the rate of reaction is doubled per 10°C. If the
temperature is increased by 50°C, then the rate of reaction will increase:

(a) 12 times (b) 16 times (c) 32 times (d) 50 times

75.  Ifthe entropy change d S, >0(Where U=internal energy and V = volume) then

the process would be:

(a) Spontaneous

b) Reversible
(c) Exothermic

76. The correct for of @

77.

78.

79. i der-of r cule/ Nm® for

(b) tri-para cresyl phosphate > iso
(c) iso steric acid > tri-para cresyl phosphate > steric acid
(d) steric acid > iso steric acid > tri-para cresyl phosphate
80. Cu-Ni alloy is an example of:
(a) Substitutional solid solution (b) Interstitial solid solution
(c) Mixture (d) None of these.

81. Which of the following refractive material has highest melting point
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(a) ALO, (b) SrO (c) MgO (d) HfC
82.  Which of the following alkenes would have the largest A, ?
H C\ H
3 P Hjc\ /C H 3
83. bond is:
(c) C
84. Whichlis corre
(a) log I, - eCl = (d)/None of these.
Where [ = =
concentrat ‘ a
85.  The vibrational'e (Qé for CH 450, are:
(a) 22,3,4 TA&) 2 (d) 21,3,4
86. The 1 values of methyl proto the order:
(a) CH,F > CH,CL > CH,Br > CH,]I (b) CH,Cl> CH,F > CH,Br > CH,I
(c) CH,I > CH,Br > CH,Cl > CH,F (d) CH,I < CH,Br > CH,F > CH,ClI
87. If mass of the particle = m and length of a one dimensional box = L, the energy of a
particle is by:
(a) nh/8 ml? (b) n°h* /8 mL* (c) nh/8 mml? (d) n*h® /8 mL
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88.  Asolution containing one mole for litre each of Cu(NO3 )2 , AgNO,, Hg(NO3 ) , and
Mg(NO3 )2 is electrolyzed using inert electrodes.
Standard electrode potentials in volts (reduction potentials) are:
Ag'|Ag=0.80
Hg2*' [Hg=0.79
Cu®|Cu=0.34
Mg* |Mg =-2.37
With increasing vo : iti etals on the cathode will be:
(a) Ag Hg, C g d) Cu, Hg, Ag
89. FE (Cu2+ Y/ s'the value of E K ) Ao eous solution in
which [ C ol dm*?
032V A 0.39V ) V
90. nota property of a catalyst?
energy for both the forward
91. Which of the following i i ifically in an anti
9
fashion?
(a) hydroboration-oxidation b) addition of Br,
(c) Addition of H, (d) Addition of H,0 in dilute acid
92. Which statement about cyclohexane is incorrect?
(a) Each C atom is sp® hybridized
(b) H atoms occupy equatorial or axial sites
(c) The cyclohexane ring can flip between chair and boat conformers
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(d) Cyclohexane suffers ring strain
93. Which one of the following sugar is non-reducing?
(a) Fructose (b) Sucrose (c) Lactose (d) Maltose
94. Epimerization of an aldose sugar involves the difference in stereochemistry at carbon:
(a) C-1 only (b) C-2 only
(c) C-3 and C-4 only (d) C-2 or C-3 or C-4 only

95. Which one of the following form th one on the treatment with excess of

phenyl hydrazine?

(a) D(+)-Glucose and D(+)-Galactose

96. inoli I ' ing one of the

K,Cr,0,, H,S0,

97.  2CH, = X KeCe0nif50,

e SHATA N -
CH '
©\ ‘ — -
) 3
/
i) CH;MgBr
~ VY
L ~ wH X
98. [soprene + o) _
(a) a-terpeniol (b) Formation of CO,
(c) Formation of N, (d) Formation of Cl,
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99.  Amino acids on treatment with aqg. NaNO, and HCl in cold conditions generates

effervescences due to:
(a) Formation of NH, (b) Formation of CO,
(c) Formation of N, (d) Formation of Cl,

100. Sulphur containing amino acid combination is

(a) Cysteine and Glutamine (b) Glutamine and Methionine

(c) Cysteine and Methionine tophan and methionine

101.
R-
H /\ )K )\CHO
102.
103. re its condensing units?

(a) Polyester, hexamethylene diami
(b) Polyamide, hexamethylene diamine - Adipic acid
(c) Polyester, hexamethylene diamine - Sebacic acid
(d) Polyamide, hexamethylene diamine - Sebacic acid

104. Polyurethanes are formed from the reaction of:

(a) Urea and Formaldehyde (b) Isocyanate and alcohol

(c) Urea and alcohol (d) Isocyanate and Formaldehyde
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105.

106.

107.

108.

109.

110.

Polymerization unit of Neoprene is:

@ ﬁsc/\/\ ) CI /\/\

© CH; @ Cb

Molecular system changes from cole oloured on increasing conjugation die to:

(a) Lower energy m-% gy G-G* transition

(c) Higher energy. 5-G* transition

Phenolpht ide with
(a) Resorg
(c) p-Nitr,

Geraniol be y e'Units are there in
it?

(a) Dit
(c) Diterf

Pickupt

ore stable

(d) Axial, less stable

(a) Equatorial, more stab

(c) Equatorial, less stable

Which of the following is the best explanation for the relative stability of the
conformations?

CH, H CH, :
H

dy s

H H _ HH CH,

CH, :

M W

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: inffo@aspirationacademy.in



ASPIRATION ACADEMY M.Sc. Entrance | BHU 2017

(a) has more torsional strain (b) has more torsional strain
(c) has more steric strain (d) Both have more steric strain
111. In the boat confirmation of cyclohexane, the most destabilizing interaction is:
(a) Eclipsing (b) 1, 3-diaxial
(c) 1, 3-diequatorial (d) flagpole-flagpole
112. Choose the correct order of stability of conformational isomeric forms of cyclohexane:

(a) chair form > boat form > twist boa

113. The reacti 0 i zomethane is:

114. Carbene

115.

(a)

/ COOH

(c) (d)

116. Naphthalene on treatment with conc. H,SO, at 160°C temp. or higher gives mainly:
(a) a-Naphthalenesulphonic acid (b) B -Naphthalenesulphonic acid
(c) Naphthalene-1, 2-disulphonic acid (d) Phthalic acid

117. Nicotine on oxidation followed by heating at 460 K gives rise to:
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(a) Pyridine-2-carboxylic acid (b) Piperidine-2-carboxylic acid

(c) Piperidine-3-carboxylic acid (d) Pyridine-3-carboxylic acid

118. n-Propylbromide on treatment with ethanolic KOH gives:

(a) Propane (d) Propanol

119. owed by dehydration
120.

and sp
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