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GENER ___ INSTRUCTIONS

. This question paper consists of 100 multiple choices questions and carries
a total of 100 marks, one mark for each question.

. Answers to all questions should be marked in the OMR shedt provided.

. For each question darken {fill) the appropriate bubble on the OMR sheset to
indicate your answer.

. Us=only HB pencils to darken the bubbleslanswers

. Darken only one bubble per question. If you mark more than one bubble to
answer a question, it will be evaluated as incorrect

. If you wish to change your answer, please erase the existing mark
completely before filling in the other bubble

. There is no negative marking for wrong answers.

. Candidates are required to fill in the required fields on the answers sheet
attached.



et

BIOLOGICAL SCIENCES

. Thepost office isinvolved in processing, packaging and distribution.

Because of these functions, it could beused as an analogy for which cellular
organelle?

{A) Plasma rnembrane
(3) Nucleolus

(C) Golgi apparatus
(D) Mitochondria

Which one of the following proteins isinvolved in promoter recognition in
eukaryotes?

(A) TFIIF
(B) TFIIB
© TFID
(P TFIE

The enzyme responsible for conversion of a negatively supercoiled DNA into
arelaxed circular DNA is

(A) DNA gyrase

(B) DNA Topoisomerasel
(C) DNA Topoisomerasell
(D) DNA helicase

In which of thesecondary structures, two resdues well separated (mor e than
10residues) in the amino acid sequence can be proximal in the three-
dimensional structure?

(A) a-helix
(B) B-sheet
(C) 3ip-helix
(D) B-turn

Smal and Xmal are isoschizomers. A circular DNA has two Smal and one
Xmal sites. HOWmany fragments will be generated by digestion with Xmal?

(A) 1
(B) 2
©€) 3
(D) 4



6. Thecorrect way to write the scientific name of garden pea s

(A) pisum sativum
(B)  Pisum Sativum
(C) Pisum sativum
(D) PISUM safivum

7. Replication of the full length chromosome of E. coli

takesexactly as long as it takes E. coli to divide

takes longer than it takes E. coli to divide

takes lesser time than it takes £. coli to divide

depends on the use of "*N or "N nitrogen sourcein the medium.
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8. Which of the followingdoes NOT employ nuclear receptorsto mediate its
signaling?

(A) Epinephrine
(B) Estrogen
(C) Progesterone

(D) Teslosterone

9. ¥P hasahalf life of 14 days. After 3 months what would be the residual
radioactivity of 1 milli Curieof ATP |abeled with *P?

(A) 62.5 rnicro Curie
(B) 6.25 micro Curie
(C} 155 microCurie
(D) 1.55 rnicro Curie

10. Penidillin inhibits the synthesis of bactenal cell wall by binding to

(A) transpeptidase

(B) alanine racemase

(C) N-acetyl galactosamine
(D) N-acetyl muramic acid

11, Which compound can serve as a direct acceptor of an additional amino group
derived from amino acid catabolism?

(A) Glutamine

(B) Fumarate

(O Alphaketoglutarate
(D) Glycerol



12. Theeffective resistance when two resistors of 1 and 4 ohms are connected in
parallel is

(A) 5.0 ohms
(B 3. 0ohins
(C) 2.5 ohms
(D 0.80ohms

13. What is the smallest distance between two closely spaced points which can be
resolved by light micr oscopy?

(A) 20 om
(B) 200nm
(O 2 micron

(D) 2nm

14. The speed of an action potential through a nerve fibrecan be increased by

(A) reducing the diameter of thenervefibre

(B) increasingtheinsulation of the nerve fibre

(C) increasingthe concentraiion of the sodium and potassium ions
(D) decreasingthe length of the nerve fibre

15. Which neuronis found in the peripheral nervous system?

(A) Purkinje neuron
(B) Granulecell neuron
(Q Motor neuron

(D) Pyramidal neuron

16.  Which of the following doesNOT occur during the dark reaction of
photosynthesis?

(A) Utilization of NADPH
(B) Utilization of ATP

(C) Reduction of oxygen to produce water
(D) Synthesisof glucose

17. Akinetopsia is an acquired disorder which results in impaired ability to
perceive

(A) color
(B) motion
(C) form
(D letters
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18. If the absolutetemperature doubles, the velocity of molecules in agas
increaseshy a factor of

(A) 2
(B) 4
) V2
Dy V3

19. Antigenic determinants generated by the conformation of amino acids present
in the variable r egionsof immunoglobins are

(A) allotypic
(B) idiotypic

(C) anti-idiotypic
(D) heterotypic

20. Chorionic gonadotropin hormone, synthesized in the placenta, plays an
important role in the establishment and maintenanceof pregnancy in

(A) cows
(B) pigs
(O rodents
(D) humans

21. In the eye, which cellsarerespongble for visual detection in low light
conditions?

(A) Rods

(B) Cones

(C) ONcels
(D Bipolar célls

22. Whai is the sequence of cell cycle progression in eukaryotic cells?

(A) GltoG2taStoM
(B) GItoMtoG2toS
(C) GltoStoM toG2
(D) GltoStoG2to M

23.1f all the 8 cysteine residuesin a protein take part in making disulfide bonds,
then the possible number of waysthe four S-S bonds can be forrned is

(A) 8C2
(B) 8P2
(C©) 7x5x3x1
(0) 4x3x2x1



24. Albinism is acondition that results from the lack of normal pigmentaiion.
Individuals possessing twao recessive alleles(aa) are albino. Similarly, attached
earlobesresult from two recessivealleles{ee). In a family, thehusband is an
albino wiih atiached earlobesand the wife is pigmented with non-attached
earlobes. All their 20 children are pigmented with non-attached earlobes. What
is the genotype of the mother?

(A)
(B)

©)
(D

aaee
aaEE
AaEe
AAEE

25. Which of the following DNA elements will cause stable integration into
plant genome?

(A)
(B)
(©)
(D)

T-DNA & [¥ elements

Mu element & Ac/ DS elements
T-DNA & Mu element

Ds elements & Ac/ DSelements

26. Which protein has the least number of amide groups in the polypeptide
backbone?

(A)
(B)
(C)
(D)

Myosin
Silk
Collagen
Keraiin

27. A plasmid of 2200 bp size vas isolated framnE. cofi and found to have a
linking number (L) of 190. The negativevalue of the writhe (W,) for this
plasmid would

(A)
(B

(C)
(D)

bemoreif the DNA adopted an A-form structure than if it did a B-form
structure

be less if the DNA adopted an A-form structure than if it did a B-form
structure

be independent of the A-form or the B-form structures of the DNA
vary only if the DNA in the plasmid adopted a Z-form structure

28. A recessivealiele ‘t” isresponsible for a condition called distonia. A man who
has thiscondition marries a woman who doesn't have distonia. One of their
four children suffers from this disorder. What are the possible genotypesof the
man and woman?

(A)
(B)
©
(D)

The father is Tt; the motherisTT
The father is tt; the mother is TT
Both parents are tt

Thefather is tt; the mother isTt



29. Which oneof the followinghas least solubility in water?

(A) Lysozyme

(B) Collagenase
DNA polymerase

(D) Rhodopsin

30. The structure equivalent t0 the frogs Spemann's organizer in chicks 1s

(A) Hensen'snode

(B) Notochord

(C) Anterior visceral endodenn
(D) Ventral mesoderm

31 Which pair of amino acidsrepresents thc weakest interaction between
their side chains?

(A) Ser...Leu
(B) Asn... Thr
(Q Tyr.. Trp
{D) Lys...Phe

32. A double reciprocal plot for an enzymatic reaction with a ping pong Bi Bi
mechanism | ooks smilar to the piot obtained for

(A} Competitiveinhibition

(B) Uncompetitiveinhibition

(C) Non competitiveinhibition

(D) Mixed non competitiveinhibition

33. Aspirin, used as @ common analgesic, antipyr eticand anti-inflammatory agent,
inhibits the synthesisof which one of the following?

(A) Arachidonic acid
(B) Prostaglandins
(C) Glucocorticoids
(D) Histamine

34. Which of the following proteins are expressed on the surface of helper T cells
but not on cytotoxic T cells?

(A) D2
(B cD3
(O cD4
(D CD8



35

36.

37

38.

39.

40.

. Identify the amino acid which can exist as a diaster eomer

(A) Vva
(B) Pro
(Cy Gly
(D) lle

Bacteria can be made partially diploid in a stable manner by

(A) mating with an H strain

(B) mating with astrain thar carries an F' factor containing the geneof
interest

(C) phage mediated transduction

(D) transformation with a linear DNA fragment that carries rhe gene of
i nterest

Heart beat is regulated by the

(A) wvagus nerve

(B) (rigeminal nerve

(C) glossopharyngeal nerve
(D) trochlear nerve

Which oneof the following statements is NOT applicable to integral
membr aneproteins?

(A) they have compacl three-dimensional structure
(B) they can bewithout a-helical region
(C) polar side chains are exposed to the surroundings

(D) the main chain amide and carbonyl groups are engaged in hydrogen
bonding

At low temperature the Serol content of mernbraneincreases in cultured cells
in order to

{A) increase membrane fluidity

(B) increasethe production of lipid intracellular signalling molecules
(C) stabilize membraneproteins

(D) increasepermeability to water

If a motor nerve has a conduction velocity of 70 m/s, how long will it take an
action potential to reach a muscle 0.75 m away from thespinal cord?

(A) 10.7 ns
(B) 1.07 ms
(Q 14ms
(D) 14ns



41. Point mutations in the Ras proiooncogenear e associated with SON®' cancers.
These point mutations lead to

(A) lossof function
(B) gain of function
(C) nochangein function
(D) prcmature termination

42. You havediscovered a compound that inhibits fumarase. How many moles of
ATP would you expect to be generated from one nol e of acetyl CoA in the
presence Of inhibitor?

(A) 5
(B) 6
(Q 65
(D) 7.5

43_|n afarnily, both husband and wife haveblood group 'A'. The first child bom
to them was found to have ‘O’ blood group. What isthe probability that their
next child will haveblood group 'A'?

(A) 0.5
(B) 0.75
() 0

(D) 0.25

44. Which calcium binding proiein regulates the smooth muscle contraction?
(A) Troponin-C
(B) Calmodulin
{C) Calcineurin

(D) Calpain

45. Which compound cannot crossthe inner membrane Of mitochondria?

(A) ATP
(B Pyrophosphate
(Q Pyruvate

(D) Acetyl CoA

46. Which of the following antigen-antibody interactions doesNOT involve
precipitation reaction?

(A) Radial immunodiffusion
(B) Ouchterlony

(Q ELISA

(D Immunoelectrophoresis
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47. Cytokinesis in a plant cell is characterized by

(A) the equal division of homologous chromosomes

(B) pinching off of the cell membrane to divide the cell-

(C) the formation Of acell platein the cytoplasm

(D) the movement of thc chromosomesfrom the metaphaseplate

48. The following data refer to the hydrolysisof various tripeptides into their N-
terminal amino acids and C-terminal dipeptides catalysed by intéstinal
aminopeptidase at pH 7.0 and 37°C.

subgrate kea' (™) K (mM)
L-Pro-Gly-Gly 385 - 1.3
L-Leu-Gly-Gly 190 0.55
L-Ala-Gly-Gly 365 1.4
L-Ala-Ala-Ala 298 0.52

Which of the following substrates would be hydrolysed most rapidlyin the
early stages Of reaction if the enzyme was added to equimolar concentration of
the substrates individually?

(A) L-Pro-Gly-Gly
(B) L-Leu-Gly-Gly
(C) L-Ala-Gly-Gly
(D) L-Ala-Ala-Ala

49. The biological activity of anterior pituitary glycoprotein hormones such as
FSH ad LH dependson ther nattve struciure, whichis -

(A) Homodimer
(B) Heterodimer
{C) Monomer
(D) Terarner

50. An rRNA samplewas degraded into its constituent nucleotides. The
absor bance of this sampleat 260 nm would

(A) decreaseif rhe degradation was effected by alkaline digesiion but
increaseif the same was effected by aribonuclease

(B) increaseif the degradation was effected by alkalinedigestion but
decreaseif the same was effected by a ribonuclease

(O remain the same irrespectiveof theuse of chemiicals or enzymes
(D) increaseirrespectiveof the use of chemicals OF enzymes

51. In which cellsof the leaf doesphotosynthesis occur?

(A) Mesophyll cells

(B) Bundle sheathcells
(C) Guard cedlls

(D Lower epidermal cells
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52. A cell frecextract of £.coli contains 24 ng protein/ml. 20 pl of thisextract in
astandard incubation volume of 0.1 ml catalyzed the incorporation of "*C-
glucose from “C glucose-I-phosphate into glycogen at arate of 1.6 nrnole/
mn. The velocity of the reaction in terms of (i) pmoles/min and
(i) pmoles/mg protein/min are;

(A) 1.6x10%and 3.33 x 107
(B) 1.6x 10" and 3.33 % 10”
(C) 1.6x10%and3.33 =107
(D) 1.6x10™and 3.33 x 10"

53. Theend-to-end distance of a 10 aminoacid alpha-helix is - 15.2A. If these
ten residues werein afully extended conformation (beta-strand) the
approximateend-to-end distancewould be

(A) 15.2A
(B) SA

(C) 324
(D) 70A

54. Superantigens

(A) areexceptionally large antigen molecules
(B) €licit a strong antibody response
(C) anach non-specificallyto B cell receptors
(D activatea large number of T cells

55. Which enzyme causes the release of pyrophosphate from ATP?

(A) Glycogen phosphorylase
(B) RNA polymerase

(C) ATPase

(D) Aspartate transcarbamylase

56. In which activated form does inorganic sulphateenter metabolic pathways?

(A) Sulpho lipid

(B) Methionine

(C) Thiourea . -

(D) Phosphoadenosine phosphosulphate

57. The composition of *oral polio' vaccination given worldwide is

(A) attenuated neurovirulant Poliovirus

(B) heat killed Poliovirus sabin type

(C) combination of types 1-3 of heat killed poliovirus strains

(D) tivalent preparation of live attenuated poliovirus typest, 2 and 3
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58. For the half reactionsshown below, which one of the following statements is

true? ,
E® (V)
0, +2H "+ 2¢" ¢ H0 0.815
0;+2H " +2¢ <« H.0; 0.295
Cytochrome b (Fe3+) + e- ¢> Cytochrome b (Fe*H 0.077
NAD'+H"+2¢' < NADH -0.315

(A) Oxygen isrnoreeasily reduced than NAD"

(B) NAD"hasa lower tendency to get oxidized than oxygen
(C) cytochrome b (Fe'*) is more easily oxidized than NADH
(D) cytochrome b (Fe") is lesseasily reduced than Oz

59. Chloroform iS more miscible with water than carbon tetrachloridebecause
chloroform has a

(A) lower dipole moment than carbon tetrachloride

(B) lower didectriccongtant than carbon tetrachloride
(C) higher dipole moment than carbon tetrachloride
(D) higher order of symmetry than carbon tetrachloride

60. Which one of the following covalent maodifications occurs both in DNA as
well as histones and contributes to repression of transcription or gene silencing
in eukaryotic cells?

(A) Acetylation

(B) Phosphorylation
(C) Methylation

(D) Sunoylation

61. Thedirection of migration ol the tripeptide Lys-Lys-Lys in an electric field at
pH=3anda pH=10is

(A) Cathode and Cathode respectively
(B) Caihodeand Anoderespectively
(C) Anodeand Cathoderespectively
(D) Anodeand Anode respectively

62. Which phytohormones areover produced in plant tumors caused by
Agrobacterium?

(A) Ethylene and auxin

(B) Auxin and cytokinin

(C) Cytokininand Gibberllin
(D Gibberellin and auxin
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63. If the intracellular concentration of NaCl is 1%, then which solution is
hypotonic to the cell?

(A) 01N
(B 02N
(C) 03N
(D 04 N

64. Which of the following statementsabout DNA replication is NOT common to
the synthesisof both leading and lagging strands?

(A) RNA primer is synthesized

(B) DNA polymeraselll synthesizes DNA

(C) Nucleoside monophosphates are added ina5' to 3 direction along the
growing DNA chain

(D DNA ligaserepeatedly joins theends of DNA along the gr owing strand

65. Which phytohormone induces seed dormancy?

(A) Gibberellin
(B) Abscisicacid
(C) Auxin

(D) Ethylene

66. Ifthepre- and post-synaptic cells are incubated in Ca**-free medium, t hen

(A) synapticiransmission would takeplace a a faster time scale

(B) membranedepolarization of the pre-synaptic cell would not take place :
(C)} neurotransmitters will bedegraded in the synaptic cleft i
(D) membranedepolarization Of the post-synaptic cell would not takeplace

67.  The native structure Of a protein, whose formation from its denatured state
is favoured at a temperature below T = AH/ AS. For what values of AHand
AS will this condiiion be satisfied?

(A) AHis -ve and AS 1s +ve
(B) AHis-veand ASis-ve
(Q AHistveand ASis +ve
(D) AHis +veand ASis-ve

68. Upon replication of a covalently closed circular genome such as the E. coli
genome), the daughter chromosomesare obtained as catenated circles. These
catenated circles are resolved prior to cell division by

(A) thenicking activity of DNA polymerase
(B) DNA gyrase

reverseactivity of a DNA ligase followed by its forward activity
(D) topoisomerase I
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69. Parkinson's disease is characterised by cell death in the

(A) substantia nigra
{B) motor cortex
(C) frontal cortex
(D) spinal cord.

70. Which podt translational modificationis used to anchor a protein on the
membrane?

(A) Phosphorylation
(B) Prenylation
(C) Acetylation
(D) Methylaiion

71. Thegenome of the Avian flu virus(H5N1) that causes bird flu consistsof

(A) Singlestranded DNA

(B) Positive drand RNA

58 Negativestrand RNA
Doublegranded DNA

72. Theamino acid carboxyprolinehas three ionizable groups with the following
properties

Group pKa
a - carboxyl 2.0
a-arnino 10.5
y - carboxyl 38

Theisoelectric point for this amino acid is

(A) 29
(B) 625
Q) 7.15

(D 54
73.  Which oneof the following statements iSCORRECT?

(A) Phytochromesperceivered/far red light and cryptochromes perceive
bluelight

(B} Phytochromesperceivebluelight and cryptochromesper ceive red/far
red

(C) Both phytochromesand cryptochomes can perceive the cntire visible
spectrum

(D) Phytochromesand cryptochromes absorb W light and infra red light,
respectively
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74. Which of the following is NOT a common feature Of retroviruses?

(A) They areenveloped

(B) Their RNAIs spliced

(C) They contain LTRs

(D) They integrate into host DNA

75. In a gtretch of DNA, 10 % of guanines forrn non-Watson and Crick base
pairing with adenine. If thc segment contains29% guanine, the amount of
thymine would be

(A) 21%
(B) 20%
(C) 29%
(D) 18%

76. Telomerase is composed of

(A) only protein
(B only RNA

(C) Protein and RNA
(D Protein and DNA

77. Four stainless steel rods of radius R and length L are packed tight in a square
coniainer. The volume of the unoccupied space at the periphery (edge) is

(A) wwice that of the unoccupied space at the center

(B) three times that of the unoccupied space at the center
(C) equal to that of the unoccupied spaceat the center
(D) four timesthat of the unoccupied spaceat the center

78. Under a given renaturing condition E. coli DNA reassociateswith a Coty 2 Of
4.0 and an unknown DNA sample with a Coty» of 283. The complexity of this
unknown DNA will be

(A) 42X 10°%bp
(3) 6X10°bp
(Q 3.0X10°bp
(D) 340bp

79. Which mutation cannot occur in a tRNA encoding gene?
(A) Deletion
(B) Transition

(Q Transversion
(D) Nonsense mutaiion
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80. Bacteriophage M 13 was prepared from an £. coli culture grown in a medium
containing '’N as the sole nitrogen source. It was used to infect a fresh culture
of £, coli at an m.o.i. of about I and grown in a medium contai ni ng '*N as the
sole nitrogen source. The replicative form of DNA of MI13 phage was
prepared after 4 generations of E. coli growth and analyzed by CsCl density
gradient ultracentrifugation. The separated '*N and “*N containing DNA will
be seen as

(A) asdgngleband
(B) wo bands
(C) three bands
(D four bands

81. Which amino acid is phosphorylated in bacterial proteins?

(A) Arginine
(B) Cydene
(C) Lysne
(D) Histidine

82. The phrase ‘horizontal gene transfer’ means that

(A) genescan diffuse within the cytoplasm

(B) the DNA molecule can move horizontally but not vertically

(C) genes can pass between individualsin the absence of sexual reproduction
(D) whenever a gene passes from P to Q, another gene must pass from Q to P

83. Two children have a neurological disorder. When cellsderived from these two
children were fused and cultured, the resultant cellsdisplayed normal
metabolism. However, cells from either patient exhibited abnormal
mctabolisnwhen cultured separately. These results indicate that

(A) thedisorder iscaused by mutationsin thesane gene

{B) thedisorder iscaused by mutationsin non-allelic genes

(C) symptoms Of the disorder cannot beobserved at ihe cellular level
(D) thedisorder cannot be due to loss of the San® enzyme activity

84. DNA pelymerase V in £. coli is crucial for the template and primer dependent
polymerization of dNTPs for

(A) the high fidelity replication of the parent chromosome
(B) DNA synthesis during nucleotideexcision repair

(C) DNA synthesis duringerror pronereplication

(D) DNA synthesis during mismatch repair
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85. The Shine-Dalgamo sequence facilitates binding of eubacterial mRNAs to the

(A) 30S nbosomal subunit viathe 165 rRNA
(B) 508 ribosomal subunit via the 23S rRNA
(C) 30S ribosomal subunit via the 58 rRNA
(D) 508 ribosomal subunit via the 58 rRNA

86. Threevertices of a parallelogram have the following coor dinates:
(-4, 4), (3, 6)and (7, 2). What are the coordinatesof the fourth one?

(A) 4, -6
(B) 0,0
(€ 7, 4
(D) 3, -4

87. In human oocytes, the interval between the first and second meiotic divisions
is typically a few

(A) seconds
(B) hours
(C) days
(D) years

88. Gonadotropinreleasing hormone and Gonadoir opinsare produced by

(A) hypothalamusonly

(B) hypothalamusand anterior pituitary respectively
(Q anterior pituitary and hypothalamusr espectively
(D) anterior pituitary onl'y

89. Thestorage disease associated with excess spingomyelin is called

(A) Niemann Pick
(B) Sandhoff
(C) Tay Sachs
(D Krabbe’s

90. Theinteraction Of information coming from the two eyes for depth perception
first occurs in which of the following structures devoted to vison?

(A) Reina

(B) Thalamus

(Q Primary visual cortex
(D) Parietal cortex
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91. An equilateral triangleis inscribed in a circle of radius r. What is the length of
theside of the triangle?

(A) 1

(B) 2r
(O 3r
D)y (B/D)r

92. If avalinc residue isburied in a protein structure, which one of the
substitutions is likely to be least disruptive to the three-dimensional structure?

(A) va > lle
(B Vva > Gly
(C) Val > Thr
(D Vval = Phe

93. In a peptide unit Carefers to the central carbon atom in an amino add and C
refersto the carbon in the carbonyl group. Which covatent bond is the mos
difficult to rotatein the peptide unit?

(A) Ca-C
(B) C-N
(C©) NH
(D) N-Ca

94. Induced pluripotent stem cells (iPS) are usually generated from

(A) 4-8 cell stage of an embryo
(B) inner cell mass of blastocysts
(C) adult somaticcclls

(D placenta

95. Within the mitochondrion, the proton gradient devel ops across the

{A) outer mernbrane

(B) inner membrane
(C) intermembrane space
(D matrix

96. A cellular protein has higher affinity for inositol triphosphate compar edto
phosphatidyl inositol 4,5-bisphosphate (PIP2). Where would you expect this
protein to be localized when phopholipase C beta enzyme (which hydrolyses
PIP2) is activated?

(A) On the plasma membrane
(B) In the cytosol

(©) htheER

(D O the Golgi membrane
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97. A mutant G4 protein with increased GTPase activity would

(A) notbind to GTP
(B) not bind to GDP
(C) show increased signalling
(D) show decreased signalling

98. A protein segment congstsof a stretch of [0 residues that adopt an a -
helical secondary structure conformation. What is the maximum number of

hydrogen bondsthat can stabilize this « — helix?

(A) 4
(B) 5
C) 6
(D) 7

99. Salt bridges formed in proteins involve

(A) Sulfur atomms in cysteine side chains

(B) Metalions such asNaand K

(C) Oppositely charged sidechains

(D) Proximal aromatic and aliphatic Sde chains

100. Thetheory Of evolution by natural selection states that

(A) selection results in generating variations
(B) sdlection and variations are independent
(C) evolution is independent of variation
(D) evolution isarapid process
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