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Eligibility for MSc in Chemistry

The candidate who have passed B. Sc. Degree with major in chemistry from Tribhuvan University or have
received equivalent degree with chemistry as major from another university recognized by Tribhuvan
University shall be considered eligible to apply for admission to M. Sc. Chemistry.



Tribhuvan University
Institute of Science and Technology
Central Department of Chemistry
M.Sc. Entrance Examination 2081
CHEMISTRY
Full Marks: 100
Pass Marks: 35

Time: 2 hours

Attempt all questions. Each question carries one mark.
Please blacken the correct answer on the answer sheet.

1.

The number of electrons present in anti-bonding orbital of O, molecular ion s

a.  Seven b. Six
C. Five d. Four
What is the shape of BF3; molecule based on VSEPR theory?
a.  Trigonal pyramidal b. Trigonal bipyramidal
c.  Trigonal planar d. Square planar
The defect produced by missing one cation and one anion from their lattice site is known as
a.  Frenkel defect b. Schottky defect
c.  Metal excess defect d. Metal deficiency defect
Which of the following element has the highest electronegativity?
a.  Sodium b. Potassium
b.  Chlorine d. Oxygen
The most stable compound based on HSAB principle is
a. AgF, b. AgCl,
c. Agly d. None of the above
Which of the following molecules would you expect to have permanent dipole moment?
a. ICI b. GeH,4
c. CO; d. SiF,
The structure of MnO,4 ion
a.  Square planar b. Tetrahedral
c.  Trigonal bipyramidal d. Octahedral
The number of electron present in 3d orbital of vanadium is
a. 2 b.
c. 3 d.
Which metal is extracted by Mond’s process?
a. Nickel b. Iron
C. Copper d. Zinc
10. In IUPAC system of periodic table, the noble gases are placed in group
a. 18 b. 16
c. 15 d. 17

Page 1 of 8; Please do not forget to write your name, admit card number and question set Al



11. Which of the following element shows highest inert pair effect?

a. B b. Tl
c. Al d. Ga
12. An example of thermochromic compound is
a. B,oHg b. S4N4
C. SOC|2 d. Na,S,03
13. ByHg is an example of
a.  Covalent hydrides b. Electron deficient compound
C. Interstitial hydrides d. Both (a) and (b)
14. A silicate containing (Si>O7)° unit is
a.  Orthosilicate b. Cyclic silicate
C. Pyrosilicate d. Double chain silicate
15. In IF;, the central | atom is
a.  sp’d® hybridized b. sp®d? hybridized
c.  spd hybridized d. dsp? hybridized
16. The number of lone pairs present in the structure of XeF; is
a2 b. 3
C. 4 d. 1
17. Which of the following compound is also called inorganic graphite?
a. Pyroxenes b. Diborane
C. Borazole d. Boron nitride
18. Triple superphosphate is made by treating phosphate rock with
a.  Sulphuric acid b. Phosphoric acid
c.  Sodium hydroxide d. Sodium bicarbonate
19. Which oxidant is normally used in COD determination of water sample?
a. KBrO; b. K>Cr,07
C. KMnO, d. Ce(SOy);
20. Which titrimetric method is used to determine chloride content in a water sample?
a.  Argentometric titration b. lodometric titration
C. Redox titration d. Complexometric titration
21. Silicones belong to
a.  Substituted heteropolymers b. Homopolymers
c.  Substituted homopolymers d. Hybrid heteropolymers
22. [PNCIy], is known as
a. Inorganic benzene b. Inorganic graphite
C. Inorganic rubber d. Polythiazyls
23. The formula of Zeise salt is
a.  [RhCI(PH3)s] b. [RhCI(PPh3)s]
C. C5H5MgC| d. K[PtC|3(C2H4)]
24. A non-heme copper containing protein is
a. Hemoglobin b. Myoglobin
C. Hemocyanin d. Hemerythrin
25. The number of electrons present in 4f orbital of Gadolinium is
a. Five b. Fourteen
C. Six d. Seven
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

An example of a catalytic reaction that occurs in the heterogenous condition is

a. Haber’s synthesis b. Olefin hydrogenation
C. Hydroformylation d. Wacker oxidation of alkene
Which of the following belongs to stereo-isomerism?
a.  Optical isomerism b. Coordination isomerism
C. Linkage isomerism d. lonization isomerism
Which hybridization gives square planar structure?
a.  sp’d? b. sp?
c.  dsp? d. d?sp®
Which of the following complexes shows paramagnetic behavior?
a.  [Fe(CN)g]* b. [Co(CN)e]*
c. [NiClLJ* d. [Ni(CN),]*
Which of the following complexes does not obey EAN rule?
a. [Fes(CO)1z] b. [V(CO)e]
c.  [Cox(CO)] d. [Mn3(CO)10]
Which of the following ligand shows the highest trans-directing effect?
a.  NO; b. CO
C. NH;3 d. H,0
Which technique is used to identify the crystal structure of complexes?
a. NMR b. FTIR
C. uv d. XRD
How many electrons are present in the tyq orbital of d° high-spin octahedral system?
a. 4 b. 5
c. 2 d. 3
Chemical reaction is at equilibrium when the rate of forward and backward reaction are
a.  Unequal b. Constant
c. Equal d. Increased

Which of the following is the characteristics of a reversible reaction?
a. Number of moles of reactants & products are equal
b. It can be influenced by a catalyst
C. It can never proceed to completion
d.  None of the above
A precipitate is formed when
a.  The solution becomes saturated
b.  The ionic product is less than the solubility product
c.  Theionic product is nearly equal to the solubility product
d.  Theionic product exceeds the solubility product
Hess’s law of heat of summation includes

a. Initial reactants only b. Intermediate only

C. Initial reactants & final products d. Final products only
An element that is usually found in explosive is

a. Sulfur b. Nitrogen

c.  Aluminium d. Carbon
Which of the following is correct for an adiabatic process?

a.  PAV=0 b. q=+W

c. AE=q d. q=0
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

Internal energy does not include
a. Vibrational energy b. Rotational energy
C. Energy arising by gravitational pull d. Nuclear energy
The molecular velocity of any gas is
a. Proportional to the absolute temperature
b.  Proportional to the square of the absolute temperature
C. Proportional to the sgsure root of the absolute temperature

d. Independent of absolute temperature
With increasing molecular weight of a liquid, the viscosity
a.  Decreases b. Increases
C. No effect d. None of the above
How many chloride ions are there around sodium ions in sodium chloride crystal?
a.  Three b. Four
c. Six d. Eight
Bravais lattices are
a. Seven b. Ten
c.  Twelve d. Fourteen
The coordination number of hexagonal closest packed hcp structure is
a. Twelve b. Ten
c. Eight d. Six
The pH value of N/10 NaOH solution is
a. Ten b. Eleven
c.  Twelve d. Thirteen
The approximate voltage of a dry cell is
a. 30V b. 20V
C. 15V d. 1.2V
Rusting occurs on
a. Zinc b. Siver
C. Iron d. All of the above

As a lead storage battery is charged
a. Lead dioxide dissolves
b.  Sulphuric acid is regenerated
c.  The lead electrode becomes coated with lead sulphate
d.  The amount of sulphuric acid decreases
A corrosion cell is an electrochemical cell which

a. Produces energy b. Produces substance

C. Produces neither energy nor substances d. All of the above
Which of the following cells can convert chemical energy of H, and O, directly into electrical
energy?

a. Fuel cell b. Mercury cell

C. Daniel cell d. Lead storage cell
The half-life of a first-order reaction depends on the

a. Time b. Concentration of reactant

c.  Temperature d. None of the above
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53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

When an electrochemical cell attains equilibrium, the emf of the cell is

a. Positive b. Negative

C. Not definite d. Zero
If the rate of a reaction is equal to the rate constant, the order of the reaction is

a. One b. Two

c. Zero d. Three
If 75% of a first-order reaction is completed in 32 minutes, then 50% of the reaction would be
completed in

a. 10 minutes b. 16 minutes

c. 20 minutes d. 24 minutes
The reaction is spontaneous if the cell potential is

a. Positive b. Negative

C. Zero d. Infinite

“It is only the absorbed light radiations that are effective in producing a chemical reaction”.
This is the statement of

a. Lambert law b. Beer-Lambert law

C. Einstein-Stark law d. Grotthus-Draper law
The relative lowering of vapor pressure is equal to the mole fraction of the solute. This law was
given by

a. Raoult b. Ostwald

C. Van’t Hoff d. Lewis
The ionic strength of 0.1 M solution of KNOg is

a. Less than 0.1 b. Greater than 0.1

c. 01 d. None of the above
Gibb’s phase rule can be expressed as

a. F-P=C+2 b. F+P = C+2

C. F-C =P+2 d. P+C =F+2
Phenol-water system is

a. A one phase system b. A two phase system

c.  Athree phase system d. None of the above
The gold number is minimum in case of

a.  Gelatin b. Egg albumin

c.  Gum arabic d. Starch
How many layers are adsorbed in chemical adsorption?

a. One b. Two

c.  Several d. Zero
The effect of a catalyst in a chemical reaction is to change the

a.  Activation energy b. Equilibrium concentration

C. Heat of reaction d. Final products
In the hydrogenated of oils, the catalyst used is

a. Iron b. Platinum

C. Nickel d. Molybdenum
The vibrational degree of freedom for CO; is

a. Three b. Four

C. Six d. Eight
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67.

68.

69.

70.

71.

72,

73.

74,

75.

76.

77,

78.

79.

80.

81.

Which one of the following defects in the crystal lowers its density?

a. Schottky defect b. Frenkel defect

C. Interstitial defect d. F-center
Which of the following alkane is considered as octane number 100?

a. 1-Methyl octane b. Isooctane

c.  Octane d. 1,2,3-Trimethyloctane
The results of reaction between an alkyl halide and a nucleophile in Sn2 reaction is

a. Inversion of configuration b. Racemic mixture

C. Both inversion and retention d. Retention of configuration
Meso-tartaric acid is optically inactive due to

a.  Presence of one asymmetric carbon atom  b. Internal compensation

c.  External compensation d. Presence of one chiral carbon
The reaction between acetylene and Na in lig. ammonia gives

a.  Cis-alkene b. Cis- and trans-alkene

c.  Trans-alkene d. Alkane
Alkene reacts with Baeyer’s reagent gives

a. 1,2-Diol b. Monohydroxy alcohol

c.  Trihydroxy alcohol d. Dicarboxylic acid
The dipole moment of the diethyl ether is

a. 1.18D b. Zero

C. 21D d. 0.1D
The complete combustion of an alkane gives

a.  COand water b. Carbon

c.  Carbon and hydrogen d. CO, and water
The correct name for norbornane is

a. Bicyclo[2,2,2]heptane b. Bicylco[1,1,1]heptane

C. Bicyclo[2,2,1]heptane d. Bicyclo[2,1,1]heptane
The most unstable conformation of cyclohexane due to flagpole hydrogen is

a.  Chair b. Boat

C. Half chair d. Twist boat

The Friedel-Crafts acylation is an example of

a. Electrophilic substitution reaction b. Elimination reaction

c.  Aromatic nucleophilic substitution d. Addition reaction
Treatment of the salt of a phenol with carbon dioxide to give salicylic acid is known as

a.  Fries rearrangement b. Kolbe reaction

c.  Reimer-Tiemann reaction d. Friedel-Crafts carboxylation
The incorrect statement for Tollen’s reagent

a.  Contains ammonical AgNO3; & NaOH b. Oxidizes aldehydes

C. Reduces aldehydes d. Contains silver ammonia ion
Alpha halogenation of aliphatic acid in the presence of phosphorus is known as

a. Addition reaction b. Markovnikovs’s reaction

C. Hell-Volhard-Zelinsky reaction d. Aliphatic nucleophilic addition
The aromatic carboxylic acids become more acidic when the ring contains

a.  —NO; group b. —NH, group

C. Electron donating group d. —OH group
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82. —NH; group attached to the benzene ring is
a. Deactivate the ring and meta director b. Only meta director

C. Ring activator and ortho-para director d. Deactivate the ring
83. 3-Pyridine carboxylic acid is
a.  Poison b. Vitamin
C. Protein d. Drug
84. Isotopic labeling used in the organic chemistry for the
a. Determination of isotope number b. Increase the rate of reaction
C. Determination of reaction mechanism d. Decrease the rate of reaction
85. The best method to distinguish between singlet and triplet carbene is
a. IR spectroscopy b. X-ray diffraction
c.  Electron resonance spectroscopy d. Mass spectrometry
86. The coupling constant (J) value for trans-proton in alkene is
a. Larger than cis proton b. Less than cis proton
C. Equal to cis proton d. Half of the cis proton
87. The reference compound used in NMR spectroscopy is
a. CDCl; b. TMS
c. CDs;OD d. CHCl;
88. Which is not aromatic?
a.  Cyclopropenyl anion b. Cyclopropenyl cation
C. Naphthalene d. Cyclopentadienyl anion

89. An organic compound in IR spectroscopy gives absorption peaks at around 1725 and 3200
cm ', The most probable functional group present in the compound is

a.  Alcohol b. Aldehyde
c.  Carboxylic acid d. Ketone

90. An American organic chemist won the Nobel Prize in Chemistry in 1990 "for his development
of the theory and methodology of organic synthesis", specifically retrosynthetic analysis is

a.  Victor Grignard b. E. J. Corey
c.  August Kekule d. Poul Anastas
91. Which of the following is not used to determine the quality of the 0il?
a. lodine number b. Saponification value
C. Base value d. Acid value
92. Which of the following name reaction is used to conversion of carbonyl compounds into alkane
a.  Clemmensen reduction b. Rosenmund reduction
C. Luche reduction d. Birch reduction
93.  Which of the following is most sweetest carbohydrates?
a. Sucrose b. Glucose
C. Lactose d. Fructose
94. In the stereochemistry, the letters D and L are used to assign the
a. Dextrorotatory and leavoroatory b. Optical rotation
c.  Configuration d. Conformation
95.  The nicotinamide adenine dinucleotide (NAD) is an example of
a.  Apoenzyme b. Coenzyme
C. Hydrating agent d. Dehydrating enzyme
96. lIsoelectric point is related to
a. Carbohydrates b. Amino acids
c.  Fattyacid d. Lipids
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97. Inthe B. Sc. third year, students prepare osazone derivative for the identification of
carbohydrates in the laboratory. In this experiment, which of the following factor is most
important for the identification of carbohydrates?

a.  Time of formation of osazone b. Color of osazone
C. Melting point of carbohydrate d. Color of carbohydrate
98. Which of the following is not the application of cation binding host compound?
a. Phase transfer catalyst b. Anion activator
c.  Solvent for inorganic salt d. Drugs
99. Which of the following drugs is used as a neurotransmitter?
a. Serotonin b. Histamine
c.  Aspirin d. Pentazocine
100. Which of the following compounds is not used in Cannizarro’s reaction?
a. Formaldehyde b. Acetaldehyde
C. Benzaldehyde d. NaOH
THE END
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