Hall Ticket No

Time: 2hrs Biochemistry Max Marks: 100

Please read the following instructions carefully before answering:

1.
2.

s w

5.
6. Apart from OMR sheet, the question paper contains 19 (Nineteen) pages including the

7.

Enter Hall Ticket number in the space provided above and also on OMR sheet.

Paper contains three sections: Part A, Part B and Part C together with 85 questions for
100 marks. Part A contains 25 questions, each question carries one mark. Part B
contains 45 questions, each question carries one mark. Part C contains 15 questions,
each question carries two marks.

Part A will be used for tie breaking.

In Part A there is negative marking. 0.33 marks will be deducted for each wrong
answer. In Part B thereisno negative marking. In Part C thereis negative marking.
0.66 marks will be deducted for each wrong answer.

Answers have to be marked on the OMR sheet as per theinsmictions provided.

instructions.
Please return the OMR answer sheet at the end of examination.

8, No additional sheet will be provided.

0.

Rough work can be carried out in the question paper itself in the space provided at the
end of the booklet.

10. Non programmable calculators are allowed.

PART A

{flEffii question hasonlyonerightanswer. Marktherightanswer. Each question carriesone
stark. Thereisnegative marking. 0.33 markswill be deducted for each wrong answerJ

1. Hematopoietic stem cellsare found in:

A) Lymphoid organs
B) Skin
C) Bone marrow

D) Spleen

2. Temperature-sensitive mutants areimportant in molecular biology because they helpin
studying:

A) genesfor hesat stress

B) genesforcoldstress

C) genesnecessary for survival of cell or organism
D) genesinvolved in heat shock response

e\ .



3. A block of icein ametal container is compressed till it melts. The processis

A) Adiabatic
B) Isothermal
C) lsenSopic
D) Isochoric

4. Giventhatthedensity of ice=0.9166 gm/cc, tfie Coating volume of ablock of ice,
havingvolumeV, in noxmal water is

A) V/2

B) V/6
C) V/12
D) V/24

5. How doesie wavelength of maximum intensity inthe blackbody spectrum vary
with absol ute temperature of the blackbody ?

AT
B) UT

C) 1%

D) T3

6. What should be the molar heat capacity of an ideal gas having six degees of
freedom, according to equi-partition law

A) 3R
B) dk
C) 6T
D) 3k

7. When water is heated isobarically at normal pressure starting from 0°C , its
change of volume with temperature is

A) Linear —increaseswith increasein T.
B) Linear — decreaseswith increasein T.
C) Non linear - with a minimum volume at4°K.
D) Non linear - with aminimum volume at4°C

8. Which of Gefollowing compounds hasthe highest boiling point?

A) CH3CH2CH2CH3
B) CH3 2

C) CH30H

D) CH2 2



9. Which of thefollowing compounds isthe strongest Bronsted base?

A) CQ
B) 3
C) HO
D)

10. Which of thefollowing molecules can have both cisand franc geometrical isomers?

A) CH3(CcH2)zCH 3
B) CH2CHCH2 H3
C) CH3CCCHs

D) CH3CHCHCH3

11. Which of thefollowing isacharacteristic of methaonic acid (HCOOH) that makesita
suitable component of buffer?

A) It changesits color when it undergoesionization.

B) Itsionization isincomplete.

C) It has two ionizable hydrogens.

D) It canionize to produce both hydrogen and hydroxide ions.

12. Which of the following quantities contains the greatest number of moles?

A) 30gN2

B) 359 NH3
C) 60 gNaCl
D) 75gCa0

13.InthereactionJe +X 6'?+ Ou'.the X represents

A) an alphaparticle
B) abetaparticle

C) anelectron

D) aproton

14. Which statement describes characteristicsof an endothermic reaction?
A) Thesignof Hispositive, and the products havelesspotential energy than thereactants.
B) Thesignof Hispositive, and the products have more potential energy than thereactants.

C) Thesignof Hisnegative, and the products havelesspotential energy than thereactants.
D) Thesignof Hisnegative, and the products have more potential energy than thereactants.
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15. Which conditions will increase the rate of chemical reaction7

A) Decreased temperature and decreased concentration of reactants.
B) Dedreased temperature andincreased concentration of reactants.
C) Increased temperature and decreased concentration of reactants.

D) Increased temperature and increased concentration of reactants.

16. Which compound undergoessol volysisinagueousethanol mostrapidly?
[Remember: solvolysisreferstoionization of themoleculeaided by thesolvent.]

A) cyclohexyl bromide
B) isopropyl chloride

C) methyl iodide

D) 3-iodo-3-methylpentane

17.Which halide has thesmallest dipole moment?

A) CH3F

B) CH3Cl
C) CH2 2
D) CF4

18.Life on earth was originated in:

A) reducing environment
B) oxidizing environment
chlorinated environment
D) broininated environment

C

vvvv

19. Ureain our body is synthesizedin:

A) Kidney
Liver

C) Spleen
D) Urinary bladder

B

\_/\—/vv

20.Wingsof insects and birds have becomeflat, large and streamlined. Thisisanexample
of:

A) Convergent evolution
B) Parallel evolution

C) Divergent evolution
D) Co-evolution
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21.When monkey seesasnakeevenfor thefirst time, it experiencesfear. Thisisbecause:

A) the monkey haslearned to beware of snakesfrom its parents.

B) the monkey isfrightened by any novel experience.

C) natural selection hasled monkeys having aninstinctive fear of snakes.
D) the monkey logically deduces that the snake must be dangerous.

22. Among thefollowing, which isasex-linked disorder?

A) Night blindness
B) Colour blindness
C) Cretinism

D) Myxodema

23. Receptors for neurotransmittersarelocated on the:

A) nucleus

B) endosome

C) Golgi apparatus
D) cell surface

24. Human red blood cells (RBCs) cannot begrown in culture because:

the culture medium which supports the growth of RBCs has not been defined yet.
RBCs are extremely fragile.

RBCsareterminally differentiated cellslacking nucleus.

All of above.

— e N

A
B
C
D

N—r

25. The minimum distance at which amicroscope is capable of distinguishingtwo pointsas
separateisits:

Magnification
[llumination
Resolving power
Fluorescence

N e’

A
B
C
D
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PART B

[ Thesequesiionsmay haveoneor morefightanswers. Markall thefightanswersandonly
the fight answers. For instance, if there arethreefight answersto a parficukr ques tzon,
you havetomarkall thethree fight opFonc. Marking one, twoor four rif/ beconsidered
aswrong answer. Thereisno negafive marking for incorrect ancwersHttJ R 1

26.1n 2" order phase transitions which variables show discontinuitieswhile passing
fiom one phase to Ge oler.

A) Volume.

B) Up — specific heat at constant pressure.

C) Entropy.

D) Isobaric volume expansibility.

27. There% gases, asdistinct fromideal gases, are characterised by

A) Finite size of the molecules.

B) Existence of intermolecular forcefield.
C) Obeying PV = RT equation.

D) Obeying (P+a/VV?) (V - b) = RT equation.

28. Which of ie fokowing statement about functional tRNA are coaect?

A) They contain many modified nucleotides.

B) About half of their nuclectides are in base-paired helical regions.

C) They contain fewer than 100 ribonucleotides.

D) They haveaterminal AAC sequence at their amino acid accepting end.

29. Genetic suppression involves

A) Two different phenotypes.

B) Two different mutations in one gene.
C) Mutation in two genes.

D) Two proteins that interact.

30. Thetechnical problemsfat have hampered widespread use of genetherapy include
) Developing reliable methods for inGoducing genesintocells.

) Obtaning sufficient amounts of DNA to carry out ie procedures.

)

A

B

C) Insuring appropriate tissue-specific expression.

D) Developing methodsfor obtaning long sketches of DNA that contain compl ete gene.
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31.

According tothemolecul ar definition of agene, wK ch of thefollowing elements canbe

part of a eukaryotic gene?

A)
B)
C)
D)

32.

34.

Som>

SoT>

Promoter

Enhancer

Sequences not 3anslated into protein
Poly A-signal

DNA synthesis begins
at asingle location in E.coli.
at asingle location in SV40 genome.

at asingle location inyeast.
at asite(s) that isG-Crichin E. coli.

Repair of damaged DNA

can occw spontaneously because of the nature of the chemicd bondsin DNA.
can occw during normal replication of DNA.

may require excision and resynthesis of affected DNA.

is carried by enzymes that cause disease if mutated.

Transcriptionally inactive genes

may be located within heterochromatin.
00en are methylated.

aAreresistant to DNasel.

aways are associated with repressors.

. First cellsto bedifferentiated in adeveloping embryo are:

Epitfielia cells
Rods

RBCs

Nerve cells

. Homeotic genes are responsiblefor:

Homeostasis
Hematopoiesis
Devel opment
Cell cycle

m
1
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37. The leory of evolution by natural selection was fast proposedby:

A) Charles Darwin

B) Lamarck

C) Alfred Russel Wallace
D) Gregor Johann Mendel

38. Depolarizationof newonal membrane during the propagation of nerveimpulseor action
potentid involves:

A) entry of potassium ions to the neuron
B) en@ of calciumionstothe neuron

C) entry of chlorideionstotheneuron

D) entry of sodium ions to the neuron

39. Dynamins and related proteins

A) generaly involved in endocytosis

B) requireGTPfortheir activity

C) requireATPfortheir activity

D) involved in the fission of mitochondria

N

0. The oxygen Ransporting molecules in nature are:

A) Hemocyanin
B) Myoglobin

C) Hemoglobin
D) Hemerythrin

41. Ryanodine receptors are involved in:

A) release of c%cium from endoplasmicreticulum.
B) exchange of calcium at the plasmamembrane.
C) pumping of calcium into mitochondria.

D) release of calcium from mitochondria

42.Y ou designed anew molecul e that was observed to block theoansporter for H secretion
ingastric parietd cells. Which of thefollowing processesis/are beinginhibited?

A) Simple diffusion

B) Facilitated diffusion

C) mmary active Gansport
D) Cotranspofl
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43. Contraction of cardiac musclesisbest conelated with theinoacellular concenkation of

A) Na*
B) K+
C) Cat
D) Mg?

44 \What isthe structwal feaNre common to FAD, NAD+ and CoA?

A) An ATPunit
B) An ADPunit
C) A FMPunit
D) A triad of ms-Ser-Asp

45. Which of %efokowing will shifithehemoglobin—O02 dissociation from curve A tocwe
B?

100-

25 50 75 100
Pop (mm Hg)
A) increased pH
B) decreased 2,3-dipl  hoglycerate (DPG) concentration
C) decreased pH

D) carbon monoxide (CO) poisoning

46. Citncacidcycle(TCA) isregulated by several enzymeswithinie cycle. However, there
aretwoenzymesoutsideGecyclethat strongly aHect Ge T CA cycle. Identify thepair of
enzymes from the choices given below.

A) Omithinecarbamoyl transferase and carbmoyl phosphate synthase
B) Lactic acid dehydrogenase and pyruvate kinase

C) Glucokinase and phosphofructokinase

D) Pyruvate carboxylase and pywvate dehydrogenase
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47. Givenlat amoleof NADH to beequivalent inenergy to2.5ATPand amoleof FADH2
tobeequivalentinenergy to 1.5 ATP, what isthe totd number of molesof ATPthat could
be generated by oxidation of amole of pynvic acid viathecitric acid cycle?

A) 10.0
B) 12.5
C) 15

D) 17.5

48. FADH2& 1ld NADH generated dwing TCA cyclepasstheir electronsintotheelecRon
oansport chaintoproduce ATP. Identifyie high-energy compound generatedin TCA cycle
that can provide energy for phosphorylation of ADP at the subskate level.

A) Isocitric acid
Fumaricacid
Succinyl CoA
Citric acid

~— N e

B
C
D

49. Given below isMichaelis-Mentenplot of areaction, inabsence (-1) or presence (+9 of
aninfiibitor. What can you say about tfie nature of theinfiibitor?

[

A) Itisacompetitiveinhibitor.

B) It isanon-competitiveinhibitor.
C) Itisan uncompetitiveinhibitor.
D) Itisan £lostericinhibitor.

50. Frogs undergo metamorphosis, where Ge water dwePing tadpoles mature into fow-
legged|and organisms. How doestheni9ogen metabolism changeasthey grow fiomtadpole
to fiog?

A) Starts as ammonotelic and becomesureoteUc

B) Startsasweotelicandbecomesammonote?c

C) Startsasuricotelic and becomes ammonotelic
D) Starts as uricotelic and becomes ureotelic
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51. When onemole of glutamic acid iscombined with one mole of sodium hyAoxideit
makes asubstance that is used asameat tenderizer. What isthat?

A) Disodium glutamate

B) The hydrochloride salt of glutamic acid
C) Soy sauce

D) Monosodium glutamate

52. Which of thefollowing isan example of activeimmunity?

A) A cWId born to a mother sJering from chicken pox was immune to clucken pox
infection.

B) A child given anti-rabbies antibodies a0er a dog bite

C) A child getscow pox virusinfection, but wasfound immune to small pox virus
D) A child given anti-venom afier snake bite

53. Immunoglobulin G (IgG), an antibody isotype, isaprotein complex of peptidechains
connected by disulphide linkages. If 1gG is treated with reducing agent like 8
mercaptoethanol, the peptides generated will be:

A) 1 peptide of 25 Oa and 3 peptides of 50kDa
B) 2peptidesof 500a and 3 peptidesof 25kDa
C) 2peptidesof 25kDaand 2 peptidesof 50kDa
D) 3peptidesof 250a and 3peptidesof 50kDa

54. Awangethefollowing eventsin theorder that they occur during helper T cell activation
as an antigen is recognized by T-cells.

1. interleukin-1 released by macrophage (costimulation)

2. ntigen processed by macrophage

3. helper T cell bindsto macrophage

4. helper T cell releases interleukin-2 and divides

5. antigen displayed on MHC molecule

A) 1,4,2,53
B) 2,5,3,1,4,
C) 31,425
D) 4,2,53,1

55. Which of thefollowing isNOT an example of delayed typeof hypersensitivity?
) A person developing rashes upon wearing a nickel chain

) Tuberculin skin test for detection of tuberculosis
)

A

B

C) Sneezes and asthmalike breathlessnessdueto pollensin air
D) A cKld comein contact with poison Ivy and develops blisters
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56. Oneof Gefokowing isamobile elecoon carrier proteininthelinear photosynthetic
€l eceon transpoe

A) Plastocyanin
B) Plastoquinone
C) Cpochrome f
D) Cpoehrome b6

57. Nitin crossed two bean plants and |ooked at the seeds obtaned in the progeny. Hefound
that he had 492 plants with black seeds and 162 plants with white seeds. Black {B) is
dominant over white (b). What isthe most probabl e genotype of the parents?

A) BbxBb

B) BB xBb

C) BBxbb

D) Bbxbb

58. About 80% of the human population can smell thejasmines, whiletheother 20% can’t.

Thistraitisgoverned by asinglegeneJwith2alleles(Jandj). What doesthissutistictell us
about the aat?

A) Allelefor smelling jasminesisdominant over allelefor not smelling jasmines,
B) Smelling jasminesis a codominant trat inhumans

C) Thedistributiondoesnot Fitwit asingle gene Sait

D) Thisdatagiven isnot sufficient to determine anphing about thetrait.

59. Which of thefollowing genotype of the parents can produce achild with blood group A?

A) AOXAO
B) ABXAB
C) BOXAO
D) AA xBO

60. A plant with pwpletowersiscrossed withapl ant of thesamephenotype. Among%e
offspring, 11 plants produce purple kowers, 6 are red and 8 are blue. The simplest
explanation for this observation is

A) Blueisdominant over red.

B) Red and blue flowers are recessive over purple.

C) Itisacase of incompletedominance.

D) Purplelowered plants are heterozygous for red and blue pigment.
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61. kacoinistossedandadiceisrolledwhatistheprobability of observingatail inthe
coin OR number 4 in thedice?

A) 112
B) 7/8
C) 7/12
D) 1/6

62. For adataset with mean vdueof 20 and variance of 4, tfie coefficient of varianceisequal
to

A)0.2
B) 0.1
C) 5

D) 10

63. The electron bound to the hydrogen atom in its normal state has energy

A) 13.6 ev

B) 109677 cm™

C) 0.529A

D) 60.5x10° % KWH

64. A room can be heated

A) electrically with acoil made of nichrome.
B) electrically with a coil made of copper.
C) by circulating hot water through pipes.
D) by refrigerating the outdoors.

65. The value of g (acceleration due to gravity) at a place on the surface of the emh
[at sealevelJ depends on

A) ItslongiNde.

B) |G distance from the center of the earth.
C) Itslatitude.

D) Diurnal rotation of the earth.

66. For areversible cell the extensive parameters according to thermodynamic
deflnitions are

A) temperaNre
B) mass

C) charge

D) EM.F.
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67. Wmch of the following properties requires the help of 2™ law of
Termodynamics for its explanation ?

A) Impossibility of perpetual motion of 2™ kind.

B) Conservation of energy principle.

C) Natwal tendency to proceed towards greater disorder.

D) Non attainability of absolute zero by any number of finite processes.

68. A thermodynamic system may go from one state to another by different paths.
mich of ie foPowing quantity / quantities is/ areindependent of the path?

A) AQ
B) AH

D) AU

69. A Cannot engine whose low temperalre reservoir is at 27°C has an eGciency of
40%. Itisdesiredtoincreaseitsefficiency to50¥a. By how many degrees should the
temperatue of the source be increased ?

A) 100°C
B) 600°K
C) 500°C
D) 100°K

70. If a%ssileis projected such that it never reNmsto earth, its velocity shall be

A) 26000 m.p.hr
B) 8 m.p.sec

C) 50000 km.p.hr
D) 15000 m.p. hr.

PART C
fEachquesfion hasonlyonefightanswer . Markthefightanswer. Eachquesfion carfies
twomarki. Thereisnegativemarking. 0.66 markswilf bededucted for each wrong
answerJ

71. Consider aspherical eukaryotic ce¥thatis20pmindiameter and avinisthatisacube
withsidesof 200A. Themaximum number of viruspmcl esthat could adheretotheswface
of tfie cell would be:

A)3x10'°
B) 3x10°
C) 3x10°
D) 3 x10°

14
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72. How long doesit taketo synthesize aprotein of molecular weight 50,000 at 37°C?

A) 17 ec.
B) 27
C) 63sec.,
D) 87sec.

73. What isthe probability th#t theimidazole ring of histidinewill becharged at pH 7?
[Given that the Ka Vdlue for thering is6.0]

A) 0%
B) 9%
C) 27%
D) 90%

74. E. coli hasacylindrical shapeabout 1 pmindiameter and3pmlong. Thedoublingtime
of €. coli when growing on nu%ent agar isabout 25 minutes. After 12 hoursof growl, a
colonyisrougHy 2mmindiameter and'/2 mmhigh. How many cellsdoesthecolony
contain?

A) 10°cells
B) 10’ cells
C) 10’ cells
D) 10" cells

75. Fow genes kyuA, kyuB, kyuC, and lyuQ arerequired to synthesize substance Qfrom Pin
the reactionsequenceP  B—+C—* A—r Q. Eachof thesebiochemical reactionscanbe
detected. The product of agenety A isneeded to synthesize substance A from C. Similarly
product of gene kyuB isneeded to synthesize B from P; product of gene kyuC isneeded to
synthesize C from B; and product of gene fiuQ isneeded to synthesize Qfrom A. Addition
of radio labeled C-Pyields **C-Q. A mutant isfound for which addition of **C-Pyields
*4C-A, but no **C-Q. In what gene is the mutation?

A A
B) kyuB
C) v $c
D) kyuQ

76. Theinitial velocity, Vo. of anenzyme cat%yzed reaction reaches Vmax
A) a[S =Km.
B) a[S) =10 X Km.

C)a U[S] = VKm.
D) only as 1/[S] — 0
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77. The Nemst equation is used to calculate equilibrium potentids where,

E=-2.3 RT/zF log= [Ci]/[Ce€].
What is the equilibrium potential for Na+ if the inRacellular [Na+| is 15 mM and the
exoaceMular [Na+Jis 150 mM?
[Giventhat 2.3 RT/zF=60mV at 37°C, z=charge ontheion, Ci =inRacellular concenRation
(mM), Ce = exsacellular concensation (mM)

A) +60mV
B) -60mV
C) +0.60mV
D) -0.60mV

78. Thecomplementation datashown intheaccompanying tableareobserved. Thenumbers
refer to particular mutations. Thesymbols+ and—indicatetfiat thetwo mutationsdo and do
not complement respectively. Wfiich mutations are on the same gene?

Mutants

1 2 3 4 5 6 7

1 - + + + + o+ -

2 - + - + + +

3 - + + - +

4 - + 4+ o+

5 - + +

6 - +

7 -
A) land4
B) 2and5
C) 3and6
D) 4and5

79. Penicillin isahapten. A mouse wasinjected wit penicillin that was cov%enfiy bound to
bovine serum albumin. At the same time, the same mouse was also injected wit eggabumin
to which no penicillin was bound. Of the fo3owing, which one will induce a secondary
response to penici9in when injected into the mouse 1 month later?

A) Penicillin

B) penicillin bound to egg %bumin
C) egg abumin

D) bovine serum £bumin
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Use the followinp figures to answer %e next 2 questions:
Given below arethe plots showing the effects of various compounds ontherate of the
reaction by phosphofructokinase. Thereaction isgiven below:

phosphof mctokinase

fmctose6 phosphae — fwctose 1,6 bisphosphBe
e—
4TP AfiP
20 2 R E———
| without citrate

10 =

fructase & phosphate concentration

80. Fromthereaction and theplotsgiven, how many chemic%ly different substances may
bind to the enzyme phosphohuctokinase?

A) 1
B) 5
C) 3
D) 2

E~l2
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81. Fromthedata presented above, which of thefollowing can betheinhibitor of theenzyme
phosphofruetoM nase?

A) citrate
B) ADP
C) fructose 1,6 bisphosphate
D) AMP

82. Shown here are Scatchard plots ([RH)/[H] vs[RH]) for the binding of aantigen (H) totfie
antibody (R) of anormal individual (s-+-+; shown in each plot) and fow abnormd individuals
(plotsa.tod.inthinsohdline).[RH] =concentration of bound mtigen. [H] =concenRation
of freeantigen.

By comparison with the normd individual, in which individual the antibody binds with equal
affinity, but shows a decreased number of binding sites?

(patient)
abnormal bindi
) . ,
[RH]

A) Plota
B) Plotb
C) Plotc
D) Plotd

83. A woman and her brother areborn with red-green col our-blindness. Their mother hasa
normal vision. Thisform of colow-blindnessiscaused by an X-INed recessive gene. Can
you detemine what their father's phenotype isand themother’s genotypeis?

A) Itisnot possibletodetermineie father’s phenotype or mo%er’s genotypewiththis
information

B) Thefather iscolow blind, mother is heterozygous for colow blindness

C) Father isnormd and mother is heterozygous for colow blindness

D) Mother and father are heterozygous for colow blindness.



84. Y ouares>dyingtwooaitsinmice: coat col our Qlack orwmte) andtail (longor short).
Inacross of ablack, long tailed mouse, heterozygous for both Saits, with awhite short tailed
mouse, you find only parental types: black, long tailed progeny and whitetal-less progeny in
equal numbers. What is thelikely explanation?

A) Black is dominant over wmte

B) Coat colour and tail lengA genes aretigh£y linked
C) Bol are co-dominant Saits

D) The traits show incomplete dominance

85. Youhavealiquid cultwe of yeast Saccharomyces cerevisiae. Y ou havedilutedit 10 fold
and plated 0.1 ml of thediluted culNre on asolid agar plateto obtain 63 colonies. What was

the OD60o of theinitial culture? [Given that IOD 600 = 3x 10’ cells/ml.]

A) 0.21
B) 0. 33
C)2.1
D)3.3
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