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1. Which of the following is not a type of
spectroscopy ?

(A) Gamma ray

(B) X-ray

(C) NMR

(D) Sound

2. Chromatography is a physical method that is

used to separate and analyse ...............

(A) Simple mixtures

(B) Complex mixtures

(C) Viscous mixtures

(D) Metals

3. Which of the following types of chromatography
involves the separation of substances in a
mixture over a 0.2 mm thick layer of an
adsorbent ?

(A) Gas-Liquid

(B) Column

(C) Thin Layer

(D) Paper

4. Which of the following is the value of hydrogen
ion concentration of pure water ?

(A) 1×107 moles/liter

(B) 1×105 moles/liter

(C) 1×106 moles/liter

(D) 1×108 moles/liter

5. In X-ray spectrometers the specimen or the
sample is placed after which of the following
components ?

(A) X-ray tube

(B) Monochromator

(C) Collimator

(D) Detector

[P.T.O.]

6. Mass spectrometer separates ions on the basis
of which of the following ?

(A) Mass

(B) Charge

(C) Molecular weight

(D) Mass to charge ratio

7. Electrophoresis is not used for the separation
of .............. .

(A) Nucleic acids

(B) Proteins

(C) Amino acids

(D) Lipids

8. Father of microscopy and microbiology is :

(A) Theophrastus

(B) Janssen

(C) Leeuwenhoek

(D) Hooker

9. The pH at which a protein carries a net zero

charge is termed which of the following ?

(A) pK
a

(B) pK
b

(C) pI

(D) K

10. Which is the first stage of the 2-D-PAGE ?

(A) SDS - PAGE

(B) HPLC

(C) IEF

(D) Sedimentation
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11. In gas-liquid chromatography the stationary
phase is composed of .............. and the mobile
phase is made of ............... .

(A) solid, liquid

(B) liquid, liquid

(C) liquid, gas

(D) solid, gas

12. Which of the following is the commonly used
support material for the packed column in gas
chromatography ?

(A) Glass

(B) Metal

(C) Diatomaceous earth

(D) Stainless steel

13. Which of the following is the relation between

hydrogen and hydroxyl ion conc. of pure water?

(A) Value of H ion conc. is greater

(B) Value of OH ion conc. is greater

(C) They both are always the same

(D) The conc. keep changing

14. In hydrogen electrode, the electrode is placed
in a solution of ............. M HCl. Fill in the blank.

(A) 0.5

(B) 1

(C) 2

(D) 3

15. NMR is the study of  absorption of ........... by
nuclei in a magnetic field.

(A) Radioactive radiation

(B) IR radiation

(C) Radio frequency radiation

(D) Microwaves

16. Mass spectrometer separates ions on the basis
of which of the following ?

(A) Mass

(B) Charge

(C) Mol. wt.

(D) Mass to charge ratio

17. For the separation of DNA by electrophoresis,
which of the following method is commonly
used ?

(A) Agarose - vertical

(B) Agarose - horizontal

(C) PAGE - vertical

(D) PAGE - horizontal

18. The term microscope was coined by :

(A) Janssen and Janssen

(B) Faber

(C) Robert Hook

(D) Leewenhock

19. The fluid exiting a chromatographic column is

called the :

(A) eluent

(B) eluate

(C) analyte

(D) elution

20. Which of the following technique is used to study

the 3-dimensional structure of a molecule ?

(A) IR spectroscopy

(B) Mass spectrometry

(C) UV - visible spectroscopy

(D) X-ray crystallography
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21. Beer's law states that the intensity of light

decreases with respect to :

(A) Concentration

(B) Distance

(C) Composition

(D) Volume

22. Which of the following is the function of flame

or emission system in Atomic Absorption

Spectroscopy ?

(A) To split the beam into 2

(B) To break the steady light into a pulsating

light

(C) To filter unwanted components

(D) To reduce the sample into atomic state

23. In which type of chromatography the stationary

phase is held in a narrow tube and the mobile

phase is forced through it under pressure ?

(A) Column chromatography

(B) Planar chromatography

(C) Liquid chromatography

(D) Gas chromatography

24. The time taken by the analyte after sample

injection to reach the detector is called :

(A) Dead time

(B) Solute migrate rate

(C) Adjusted retention time

(D) Retention time

25. Which of the following is the formula for pH
calculation ?

(A) log10 (H+)

(B) -log10 (H+)

(C) log2 (H+)

(D) -log2 (H+)

26. Which of these particles are highly penetrating?

(A) Alpha particles

(B) Beta particles

(C) Gamma particles

(D) X-ray particles

27. Which of the following formulae gives the
expression for half-life of a radioactive isotope

when ' ' is the decay constant ?

(A) 0.762/

(B) 0.693/

(C) 0.973/

(D) 0.258/

28. Mass spectrometers are used to determine
which of the following ?

(A) Composition in sample

(B) Concentration of elements in sample

(C) Relative mass of atoms

(D) Properties of sample

29. The reduction in counting efficiency of the
scintillation detector is called as ............ .

(A) Disintegration

(B) Decay

(C) Quenching

(D) Reduction
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30. Electron spin resonance involves detecting of
a physical phenomenon of ................ of
electromagnetic radiation.

(A) adsorption

(B) absorption

(C) radiation

(D) reflection

31. Function of -mercaptoethanol in SDS-PAGE
is :

(A) to give negative charges to amino acids in

the proteins

(B) for the oxidation of disulfide bonds in the
proteins

(C) for the reduction of disulfide bonds in the

proteins

(D) for breaking H bonds in the proteins

32. Centrifugation is based on :

(A) Patrick's law

(B) McLaren's law

(C) Stoke's law

(D) Stain's law

33. Which of the following is used as a carrier gas

in Gas chromatography ?

(A) Carbon dioxide

(B) Oxygen

(C) Helium

(D) Methane

34. Column efficiency is measured in terms of

number of theoretical plates, which is :

(A) Inversely related to height equivalent to

theoretical plates

(B) Directly related to the peak width

(C) Directly related to height equivalent to

theoretical plates

(D) Inversely related to the peak width

35. Which of the following techniques would be

most useful to identify and quantify the presence

of a known impurity in a drug substance ?

(A) NMR

(B) MS

(C) IR

(D) HPLC
36. The pore size of polyacrylamide gels can be

modified according to the protein sizes to be

analyzed, how ?

(A) By adjusting the pH of the employed buffer

(B) By using a marker ladder containing higher
mol. wt.

(C) By adjusting the ratio of acrylamide to
bisacrylamide

(D) By adjusting the temp. during gel
preparation

37. What is shielding in NMR ?

(A) Using a curved piece of metal to block an
opponent's attack

(B) Putting metal around an R
f
 source

(C) When the magnetic moment of an atom
blocks the full induced magnetic field from
surrounding nuclei

(D) Blocking parts of a molecule from R
f

radiation

38. In chromatogram, the area under the peak can
be used to determine which of the following ?

(A) Component of sample

(B) Amount of component in sample

(C) Column efficiency

(D) Column resolution



KNP/BBT-201(BIOTECH.)-A/300 (  7  ) [P.T.O.]

39. 'When nuclear radiations pass through, gas
ionization is produced' ? This is the principle of
which of the following detectors ?

(A) Proportional counter

(B) Flow counter

(C) G.M. counter

(D) Scintillation counter

40. What is the unit of absorbance which can be
derived  from Beer-Lambert's is law ?

(A) L mol-1 cm-1

(B) L gm-1 cm-1

(C) c m

(D) No unit

41. Which of the following cannot be used as

adsorbent in column adsorption
chromatography ?

(A) Magnesium oxide

(B) Silica gel

(C) Activated alumina

(D) Potassium permanganate

42. Which of the following is the relation between
conc. of H and OH ion in an acidic solution ?

(A) Value of H ion conc. is greater

(B) Value of OH ion conc. is greater

(C) They are equal

(D) The conc. keeps changing

43. Which of the following acts as ionizing gas in

GM counter ?

(A) Alcohol

(B) Argon gas

(C) Krypton

(D) Hydrogen

44. In mass spectrometer, the sample that has to

be analyzed is bombarded with which of the

following ?

(A) Protons

(B) Electrons

(C) Neutrons

(D) Alpha particles

45. The ratio of velocity (V) of biomolecule in a

medium under constant electric field (E) is

called electrophoretic mobility (h). (h) is

mathematically expressed as :

(A)  /E V 

(B) /V E 

(C) 1/ EV 

(D) VE 

46. The particle sedimentation velocity increases

with :

(A) increasing viscosity

(B) decreasing difference in density between

the 2 phases

(C) increasing diameter

(D) all of the above
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47. What is Chromophore ?

(A) A coloured compound

(B) A group of atoms in compound responsible

for the absorption of electromagnetic

radiation

(C) A group of atoms in compound responsible

for electromagnetic radiation

(D) A group of atoms in coloured compound

48. To improve a chromatographic separation, you

must :

(A) increase the no. of theoretical plates on

the column

(B) increase the height of the theoretical plates

on the column

(C) increase both the no. and height of the

theoretical plates on the column

(D) decrease both the no. and height of the

theoretical plates on the column

49. IR spectroscopy exploits the change in what

kind of behaviour in the molecules it is used to

study ?

(A) molecular vibrations

(B) Nuclear spins

(C) Electron spins

(D) Electronic transition

50. Which of the following is not a type of radiation

detector ?

(A) GM counter

(B) Proportional counter

(C) Semiconductor detector

(D) Flame emission detector

51. Liquid Chromatography can be performed in

which of the following ways ?

(A) Only in columns

(B) Only in plane surfaces

(C) Either in column or on plane surface

(D) Neither in column nor on plane surface

52. Liquid scintillators are used for which of the

following materials ?

(A) Low energy beta materials

(B) High energy beta materials

(C) Low energy gamma materials

(D) High energy gamma materials

53. Nuclei having either the number of protons or

neutrons as odd have .................... spin.

(A) Integral Spin

(B) Half-integral Spin

(C) Zero Spin

(D) Positive Spin



KNP/BBT-201(BIOTECH.)-A/300 (  9  )

54. Which of the following is the operating

frequency of the ESR spectrophotometer ?

(A) 1.7 to 3.4 GHz

(B) 1.5 to 4.2 GHz

(C) 3.2 to 5.4 GHz

(D) 8.8 to 9.6 GHz

55. In SDS-PAGE of protein separation, one SDS

molecule will bind to :

(A)  every amino acid

(B) every two amino acids

(C) every three amino acids

(D) every four amino acids

56. What is the principle of centrifugation ?

(A) Size reduction principle

(B) Filtration principle

(C) Evaporation principle

(D) Sedimentation principle

57. Which of the following is an example of bulk

property or general detector in HPLC ?

(A) Fluorescence detector

(B) Refractive Index detector

(C) Electrochemical detector

(D) UV-visible detector

58. In SDS-PAGE, migration of protein is effected

by :

(A) Charge of protein

(B) Size of protein

(C) Net charge of protein

(D) All of the above

59. Signal splitting in NMR arises from :

(A) Shielding effect

(B) Spin-Spin decoupling

(C) Spin-Spin coupling

(D) Deshielding effect

60. The basis of the technique of chromatography

for separating components of a mixture is the :

(A) differing movement of particle of different

mass in an electric field

(B) interaction of components with a stationary

and a mobile phase

(C) the absorption of infrared radiation by the

components

(D) the deflection of charged particles in a

magnetic field

61. Which of the following is not a limitation of Beer-

Lambert's  law, which gives the relation between

absorption, thickness and conc. ?

(A) Conc. must be lower

(B) Radiation must have higher bandwidth

(C) Radiation source must be monochromatic

(D) Does not consider factors other than

thickness and conc. that affects

absorbance

[P.T.O.]
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62. Which of the following is the distance that the

solute moves while undergoing one partition ?

(A) Retention distance

(B) Distribution constant

(C) Plate height

(D) Column packing length

63. What happens during the 'elution from the

column' phase chromatography ?

(A) Components with the greatest affinity elute

first

(B) Components with least affinity elute first

(C) Components elute in a random manner

(D) Components elute according to their conc.

in the mixture

64. In liquid scintillation counter, which of the

following is used to convert light into electrical

signals ?

(A) Photomultiplier tube

(B) Photoemissive tube

(C) Photovoltaic cell

(D) Photoreflector

65. The procedure for mass spectroscopy starts

with which of the following processes ?

(A) Sample is bombarded by electron beam

(B) Ions are separating by passing them into

electric and magnetic field

(C) Sample is converted into gaseous state

(D) Ions are detected

66. What is the use of density gradient

centrifugation ?

(A) To purify viruses, ribosomes, membranes

(B) To remove dirt

(C) To remove the particles

(D) To remove large particles

67. The base peak in mass spectrum is :

(A) the lowest mass peak

(B) the peak corresponding to the parent ion

(C) the highest mass peak

(D) the peak set to 100% relative intensity

68. Which of the following is not a column-type

liquid chromatography ?

(A) Gel permeation

(B) Ion exchange

(C) Liquid - Solid

(D) Paper

69. Electron spin resonance is also known as which

of the following ?

(A) Electron paramagnetic resonance

(B) Electron diamagnetic resonance

(C) Electron paramagnetic reoccurrence

(D) Electron diamagnetic reoccurrence

70. Which of the following types of l iquid

chromatography uses immobilized

biochemical as stationary phase ?

(A) Ion-exchange chromatography

(B) Exclusion chromatography

(C) Affinity chromatography

(D) Gel permeation chromatography
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71. Which of the following is not true about HPLC ?

(A) It requires high pressure for the separation

(B) there is no need to vaporize the sample

(C) It is performed in columns

(D) It has high sensitivity

72. Which of the following statement is not true about

mass spectrometry ?

(A) Impurities of masses different from the one

being analysed interferes with the result

(B) It has great sensitivity

(C) It is suitable for data storage

(D) It is suitable for library retrieval

73. ESR sensitivity increases with ......... temperature

and with .............. magentic field strength.

(A) increasing, increasing

(B) increasing, decreasing

(C) decreasing, increasing

(D) decreasing, decreasing

74. In a chromatographic separation, which of the

following is most appropriate for the qualitative

indentification of a substance ?

(A) Relative retention factor

(B) Retention factor

(C) Retention time

(D) Resolution

75. Which one of the following is necessary for

mass spectrometry to occur ?

(A) Loss of an electron

(B) Change of alignment of a proton in a

magnetic field

(C) A molecular vibration

(D) Excitation of an electron from the ground

state to a higher energy state

76. In native-PAGE the separation of protein is

influenced by :

(A) Charge of protein

(B) Size of protein

(C) PI of protein

(D) Both (A) and (B)

77. IR spectroscopy provides valuable information

about :

(A) Molecular Weight

(B) Melting point

(C) Conjugation

(D) Functional groups

78. The main advantage of discontinuous buffer

system in SDS and native-PAGE is :

(A) Conformation of protein is conserved

(B) Constantly maintain the charge of proteins

(C) Assist in migration of proteins

(D) Enhance resolution of separation

[P.T.O.]
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79. Chemical shifts are expressed in units of :

(A) Gauss

(B) mT/m

(C) ppm

(D) Percent (%)

80. Spectroscopy measures the change in

behaviour of a molecule when it is exposed to

which of the following ?

(A) A centrifugal force

(B) Electromagnetic radiation

(C) An electrical charge

(D) Acidic conditions

81. If the value of the distribution coefficient 'K' is

one, then what could be inferred about the

distribution of solute ?

(A) Its distribution in stationary phase is greater

(B) Its distribution in mobile phase is greater

(C) It is equally distributed in stationary and

mobile phase

(D) It is distributed in random manner

82. Why standard hydrogen electrode is called as

primary reference electrode ?

(A) It has a known output potential

(B) It has a constant output potential

(C) Its output potential is independent of the

composition of the solution

(D) Its output potential is zero volts

83. In mass spectrometry, fragmentation of ions is

achieved through :

(A) Ionization

(B) Splitting

(C) Solubilization

(D) Couplings

84. Glycerol is added to protein samples before

they are added to the wells of PAGE. The

function of glycerol is to :

(A) Stabilize protein structure

(B) Provide density to the sample

(C) hepls in binding SDS to protein

(D) helps to reduce disulfide bonds by

 - mercaptoethanol

85. 1H nuclei located near electronegative atoms

tend to be ......... relative to 1H nuclei.

(A) Shielded

(B) Deshielded

(C) Resonanced

(D) Split

86. The dipole magnetic moment ( ) is directly

proportional to nuclear spin (I) connected by a

constant called :

(A) Gyromagnetic ratio ()

(B) Planck's constant (h)

(C) Nuclear susceptibility (x)

(D) Chemical shift ( )
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87. The reflector of a classroom microscope is :

(A) Convex lens

(B) Concave lens

(C) Concavo-convex lens

(D) Plano-concave lens

88. The tracking dye used in SDS-PAGE will be :

(A) Anionic

(B) Cationic

(C) Non-ionic

(D) Amphipathic

89. A protein 'X' has a molecular weight of 80kDa

and it is a heterodimer. How many bands you

will observe on gel, if you resolve the protein on

SDS-PAGE and native-PAGE ?

(A) 1, 1

(B) 1, 2

(C) 2, 1

(D) 2, 2

90. The type of lenses in a compound microscope

are :

(A) 3

(B) 4

(C) 2

(D) 1

91. In sandwich ELISA, the capture antibody :

(A) recognize the avidin/streptavidin HRP

complex

(B) act as secondary antibody

(C) binds to primary antibody

(D) binds to antigen in sample

92. In a certain study performed by a group of

students on an unknown cell type yielded the

following fractions A, B, C and D on 4 steps of

centrifugation at 600g, 1000g, 100,000g and

3,20,000g. The different organelles present in

A, B, C and D fraction is :

(A) Mitochondria, nucleus, ribosomes, plasma

membrane

(B) Plasma membrane, mitochondria,

ribosomes, nucleus

(C) Nucleus, mitochondria, ribosomes,plasma

membrane

(D) Ribosomes, mitochondria, plasma

membrane, nucleus

93. A research fellow is facing problem of a

Crylamide polymerization even when he is

allowing polymerization reaction for 30 min. at

room temperature. Which of the following

component is most likely to be missing from

the cocktail  ?

(A) Glycine

(B) SDS

(C) Tris-HCl

(D) TEMED

[P.T.O.]
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94. The kd values of 4 proteins are given below :

Protein : A = 0, B = 1, C = 1.5, D = 0.5

If the mixture of these protein is loaded on the

gel filtration column, which protein will come

out last from column ?

(A) Protein A

(B) Protein B

(C) Protein C

(D) Protein D

95. Water in biological samples diffract electron

rays and create noise in SEM or TEM images.

Water is removed by treating the sample with :

(A) Air dried in a desiccated environment

(B) Overnight with 1% osmium tetraoxide

(C) Graded series of ethanol

(D) 2 – 5% Glutaraldehyde

96. The most appropriate use of detergents in the

process of differential centrifugation of cell is :

(A) to separate the cells based on size and

density

(B) to lyse the cellular organelles

(C) to lyse the plasma membrane and extract

cellular organelles

(D) to keep the contents of the cell

contamincant free

97. In hydrophobic interaction chromatography :

(A) the salt conc. of the equilibration buffer

should be above the salting out effect

(B) Specific interaction between substrate and

enzyme occurs

(C) the hydrophobic patches on the analyte

interact with hydrophobic groups on the

matrix

(D) the hydrophobic groups present on matrix

interact with charged groups on the target

proteins

98. In TEM, the electron beam is focused on the

specimen with the help of :

(A) Column

(B) Stage

(C) Condenser lens

(D) Projection lens

99. If the length of a gel-filtration column is reduced

by half, the kd of a particular analyte would :

(A) increase by a factor of 2

(B) decrease by a factor of 2

(C) decrease by a factor of 0.5

(D) remain unchanged

100. Strong cation exchanger chromatographic

column is based on which of the following ?

(A) Electrostatic attraction between negative

sulfonic acid of stationary phase with

positive charge on analyte

(B) Analyte molecules with sizes bigger than

the pore of the beads of the stationary phase

will elute earlier

(C) Hydrophobic interactions between long

aliphatic chains of stationary phase and

the analyte

(D) A charged battery that gives unique charge

to each analyte depending on their

molecular weight
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Q.1

Q.2

Q.3

If more than 75 questions are attempted
by candidate, then the first attempted 75
questions will be considered for
evaluation.

4. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

5. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

6. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

7. After the completion of the examination,
candidates should leave the examination
hall only after providing their question
booklet and OMR Answer Sheet
separately to the invigilator.

8. There will be no negative marking.
9. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

10. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

11. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.

mnkgj.k %

iz'u %

iz'u 1

iz'u 2

iz'u 3

;fn ijh{kkFkhZ }kjk 75 ls vf/kd iz'uksa dks gy fd;k
tkrk gS rks izkjfEHkd gy fd;s gq, 75 mÙkjksa dks gh
ewY;kadu gsrq lfEefyr fd;k tk,xkA

4. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj
lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA

5. lHkh mÙkj dsoy vks0,e0vkj0 mÙkj&i=d
(OMR Answer Sheet) ij gh fn;s tkus gSaA
mÙkj&i=d esa fu/kkZfjr LFkku ds vykok vU;=
dgha ij fn;k x;k mÙkj ekU; ugha gksxkA

6. vks0,e0vkj0 mÙkj&i=d (OMR Answer

Sheet) ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s
lHkh vuqns'kksa dks lko/kkuhiwoZd i<+ fy;k tk;sA

7. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd
dks viuh iz'uiqfLrdk cqdysV ,oa vks0,e0vkj0
'khV i`Fkd&i`Fkd miyC/k djkus ds ckn gh ijh{kk
d{k ls izLFkku djsaA

8. fuxsfVo ekfdZax ugha gSA
9. dksbZ Hkh jQ dk;Z] iz'u&iqfLrdk esa] jQ&dk;Z ds

fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A
10. ijh{kk&d{k esa ykWx&cqd] dSYdqysVj] istj rFkk lsY;qyj

Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA

11. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus

dh n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU;

gksxkA

egRoiw.kZ% iz'uiqfLrdk [kksyus ij izFker% tk¡p dj
ns[k ysa fd iz'uiqfLrdk ds lHkh i`"B HkyhHkk¡fr Nis
g q, gS aA ;fn iz'uiqfLrdk es a dk sb Z deh gk s ] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ysaA
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