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LIFE SCIENCES
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H : CHEMISTRY (COMPULSORY)
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d 1306

3 The quantiies k. and K, are the
Useful Information: concentration equilibnum constant and the
Gas R=8314 Jmol K pressure  equilibrium constant  for a
mf‘sm"'" 2 A reaction in gas phase. Which of the
Planck’s constant, h=6.626x 107"J s following relationships holds good if there
Mass of electron, m.=9.108% 10" kg 15 no change in the number of moles due 1o
the reacton”
a K,=K,
For each sub-guestion or siatement given b Kp=Ke
below, four alternatives are given of which enly K, <K,
one is correct. Write the correct answer in the d K.=%K
answer hook by writing a, b, ¢ or d along with 5 Lel py and p: be the vapour pressure: of
the corresponding sub-guestion or statement water at 372 K and 374 K respectively
number, (15x 1 =15) Then "
& M2k
I Which one of the following elements has b. pi=p
the largest atomic radius’ ] =
¢ pr<p
a Be =
b O d pi=2p
N T. Which ong of the following aleohols wall
o react most easily with HBr 1o give the
d F comresponding bromide?
2, The valence-electronie configuration of Cr a CHsOH
atom (Atomic Number 24) in i1s ground b (CH:)«COH
;'“‘:;f3 P ¢ CH:CH-OH
b 3(1"45' d-. t{iHl}ZCHUH
: e 8 During the nitration of benzene with
& i concentrated HNO: — H-80, . the nitrating
d 3d4s species is
3 The phasphorus atom m the molecule PF; a HNO.
15 in the state of hy bridization b NO.
& 5 ¢ NO:
b sp' : ¥
e p d NO,
d. dsp L) Which one of the following species is not
4, The 1onic compounds MgO and Ca0 have isoelectronie with N.7
the same crysial structure except that the a CN
interionic distances are 2.10 "A and 2,40 b NO
"A respectively. The rato of the lattice ¢ €O
energies. W(MgO )y U(Ca0). is d CS
g 0.766 10, One of the given elements combines with
L hvdrosen o wvield an  electron-deficiant
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The oxidation state of Ba in BaOs s

&, ZEro

[ |

e 2

d+4

One of the species given below 1s a Lewis
acid. Which one 15 1t?

a

B

e 1,

d 1z

ledentify the most stable species from the
followang divalent halides:

g CCla

h. GeCls

c. Sﬂmg

d Pb{jg

Which of the following ligands causes the
maximum crystal field 5pli’rﬁng while
forming a complex with Fe™ ton?

g H:O

b. NH;

o i

d ar

The formal oxidation state of Ni in
NI{C00 15

A Zero

b +1

Bi Al

d 44

For each sub-question or stalement given
below, four alternatives ale given of which only
one is correct. Write the correct answer in the
answer hook by writing a, b, ¢ or d along with
the corresponding sub-question or statement
number.

L6,

(x1=1M

The largest iomzation energy is found with
a. alkali metals
b alkaline earth metals
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d. inerl gases
In Planck’s hypothesis E =
energy of

a. a photon

b, a hydrogen atom

¢. onealectron

d. one H: molecule

The most widely applicable condition for
spontaneity of processes 1s

a (AB)sw<0

b. (ASjew =0

¢ (AA}y<s0

d. (AGhz<0

The unit of the rate constant for a second-
order process is

a mall's

b

¢. lmols™

d. mol ™'

The major product obtmned for the
reaction 2-methyl-2-batene  with 50%
HgSCh inwater 15

a,  2-methyl-2-butano]

b 3-methyl-2-butanol

¢. 3-methyl-1-butancl

d. 2-methyl-1-butanol

The comeet decreasimg order of
nueleophilic character of the following
species is

a, HA>C1">NH:>0OH

b, NH;> H:0>Cl">0H

¢ OH =1 >NH; ~H:0

d. Cl>=0H > H«0>NH;

Which of the Following species 15
aromatic?

Rim|
©2
=
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The reaction of l-octyne with HaSOy-
HaSO, 150 will give

n. nctan-l-one

b oetan-2-one

¢ oelan=3-one

d. vei-1-ene

The corroet order of decreasing rate of
dehvdrohalogenanon of alky] halides 15

a8, RBr=Rl>RC]=RF
b. RI - RBr - RCl - RF
¢, Rl>=RBr> RF>RCl
d. RI-RF - RBr- RCl
The reaction of sodium-phenoxide with

COs at Wgh temperature and pressure

tallowed by acidification gives

a. p-hvdroxy benzore aeid

b, m-hvdroxy benzoc acid

¢, o-hyvdrosy benzoie acid

d. p-hvdroxy sodium benzoate

Answer the following :

I Caleulate the lattice energy of sodium
chlonde from the following data:

Al of Na(s) < 101 kI'M

AHlisssemtion 0f Cla(g) = 239 kI/M

AHyof NaClis) = —411 kIIM

fonization energy of Nalg) - 494 kI'M

Electron affimity of Clig) = 369 kI'M  (3)

2. Find the speed of an electron that has o
deBrogle wavelength ol | nm, {2)

Agswer the lollowing -

I. The reaction CCLCOOH — CHCl; +
CO;z 15 first-order with rate constant k
= 6.7 x 107 s al 25°C. The activation
energy 15 118 klimol. Caleulate k al
S0°C, (3

2. Wnte the electrome configuration of
N ;. and find the N-N bond order in the
SOME Specics, (23

Write the structures of compounds [A]

[E] formed i the following sequences of

reactions:

L.

- ol A

wwwnw. StudentBoun
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Answer the followme -
I. Draw the most stable confirmation of
cach of the Following compounds:
e15-1, 2-dibromocyelohexane.
trans—-1-buty levelohexanol. (2)
Mickel 15 estimated gravimetncally by
using the reagent dimethyvlghvoxme.
Draw tin structures of the reagent and
that ol the precipitated complex. Will
the complex be paramagnetic? (3)
Answer the following
I. What is an jeosahednon? For which
clement, this 15 the most common
structural feature? (2}
2. Culeiim reacts with mitrogen 1o give an
iomie compound A which on hivdrolvsis
vields B and C. Identify A. B and C (3)

Mo E

| : BIOCHEMISTRY

For each sub-guestion given below, four
alternatives are provided of which only one is
correct, Write the correct answer in the answer

book by writing a. b, ¢ or d along with the

corresponding sub-guestion num ber.

(20 x 1=20)

The properties ol water inelude

i, The ability to form hydrophobic bonds
with ftself

b. A disordered structure m the hiqud
sfute

e, A low diclectne comstant

d. Bemng a dipole, with the negative end
at the oxvgen utom

Deficiency of which one ol these ensyvmes

causes delect in the storage of glveogen?

a.  Lactate dehydrogenase

h Maoesacsldale sads 2 salim niale ik ua
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¢, Phosphorylase

. Glveogen synthetase

The tumover number of chymotrypsin is

100 s ' and for DNA polvmerase it & 15

s ' This means that

# Chymotrypsin hinds 10 118 substrates
with higher affinity than does DNA
polymerane

b. The welocity of the chymotrypsin
reaction 18 always greater than that of
DNA polymerase

¢ 'The velocities of reactions catalysed by
both enzymes al saturating substrate
levels could be made cqual if 6.7 times
more  DNA  polymerase  than
chymotrypsin were used

. The wvelocities  of chymotrypsm
teaction al a  particula’  enzvime
concenteation and salurating substrate
levels & lower than that of DNA
polymerase reaction under the same
conditions

Which of the following stalements & true!

Enzyme catalysis of a chemical reaction

a. Increases the forward and rovemsc
reaction rates

b Decrease AG' so that the reaction can
proceed spontaneously

2. Increases the energy of transition stale

. Decreases the éntropy of reaction

Which of the following enzymes can be

imeversihly inactvated with

Dusopropy uoridate (DIPF)?

a. Carboxpeptidase A

b. 'Trypin

e Lysozyme

. EcoRl endonuclease

Histories have very high percentage of

arginine and lysine residues (15-30%). For

this class of proteins which of the

tollowmg reagents wonld be a sunable

choiee for generatmg pepiides m  the

determmation of the amino acid sequence

of the protein,

a. Cyanogen bromide

Thermolysin

¢ Trypsin

. N-bromosucemamide

- thlra R St .

-4

e -l ke
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after the purchase of a B
radioactivity present was 19
radiosctivity on the dale o
would be

i SmCi

b. 0625 mCi
e 253mG
d. 10 mCi

A L00 ml of 0.1 M sodium acetate solulion
was mixed with 300 ml of 0.3 M sodium
acetale. The molanty of the final solution
would be

a. 330 mM

b. 250 mM

e 2 mM

d. 400 mM

A double stranded DNA  has  30%
Thymine. The percentage of Cylosine 15

a, 3

b, 2Ma

¢ TiMe

d 15%

The following type of mteraction 15 mainly
responsible lor aggregation of proteins in
dilute solutions

a. Hydrogen bonds

. Hydrophobic mteractions

e Disulfide bonds

d. Peptide bonds

The womerization of this chromophors by
light is the first event in visual excitation

a. Relinol

b, All-fans retinal

¢, 11-cis retinal

d.  Retinoie acid

In the transaminases the cofactor is linked
via Schifl' bas. lfommed between the
cofactors and the

4, o-NH; group of N-terminal amino acid
b. [-NH: group of asparagine

¢ &= NHz group of lysine

d. None of the above

An enzyme protein forms 0.001% of the
total soluble protein in a crude extract. The
degree of purification reguired to obtain a
homngencous enzyme is

a VOO Fald

OO

-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

17

@ 100000 fold 15

d 10 fold

A homogeneous protein of native
moleeular weight 100,000 gave a single
band of molecular weight 50,000 on SDS -

FAGE mn presence of (-mercaptoethanol

M-ternminal analysis gave two aminoe acids 19

alatune and leucine in equal proportions

Henee the

g Protein i3 a bomodimer

b, Protem is contaminated with smmother
protein

¢.  Prolein has two polypeptides linked by
disulfide bridges

d. None of the above

Cholecaleiferol (vitamin D), m order to

become biologically active undergoes A
hydroxylation at two positions m the
molecule  Hydroxylation at the 25"
position 15 dope in the liver whereas
hydroxylation at the 1" position cecurs i
a  Skin
b. Panereas
. Iniestme
d. Kudney
Hew many asymmeliric carbon atoms are 1
present in the compound whose structure e
is given balow
H-?“'O
H-C-OH
Hﬂ-{'l}H
H-(!T-t)ﬂ
H-I!T.‘-DH
cruon
|
b 2
& 3
d 4
Diphthena toxm minbits protem synthesis
by 33
a Casmg formation of ADP-EF2
complex
b. Release of pephdyl-t-RNA from the
“Pate
www. 5tudentBoun

a: TCR/CD3
b. CD28
o CTL A4
d MHC
Which of the [ollowing statements about

eyelic  photophosphorylation 15 not
3

corract

a It does not involve WADPH tormation

b. It uses electrons supplied by
photosy=tem [

¢ It invalyes &  substeate  level
phosphierylation

d Tt does not generate axygen

Which of the following statements about

brological membranes s not trie?

a They commn carbohydrates that are
covalently bound to proteins and lipids

b. They are large sheet-like structures
with closed boundanes

¢ They are symmetric because of the
aytometric tature of lipid bilayers

d They contain specific protems that
mediate their distinetive functions

Match the entries m cobumm | with those m

column 2 and write matchmg pairs in the

amswer book i 1=5

Column 1

A, Vander Waals bonds

B y-Globulins

C. Terary struchire

D. Hill-coefficient (ng)

E Tumcamycin

Coluomn 2

1 Spatial arrangement of amino acids

that are near each other in the linear

seduence

Glycosylation mhnbator

Cooperativity of oxygen binding

Involves polanizable atoms

Inmume profection

Answer the following .

A, In the Entner - Doudoroff pathway, 2-
ketoy-3-deoxy-6- phosphogluconate is
acted upon by an enzyme resulting m
the formation of two 3-carbon

Lo

L

OO
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B. Twao first order rate constants k; and ky
and one second order rate constant k.
define Kk by the relationship,

g otk

ky

By substiluting the appropriate units for

the rate constants in this expression. show

that K, must be expressed m terms of

concentration. (2

Answer the following .

A. Arsenate. AsOy, 15 an uncoupling
reagent for oxidative phosphorylation
but unhike dinitrophenol it does nol
transport  protons across  the inner
mitochondral membrune. How might
arsenate function as un uncoupler” (3)

3. Removal of the thymus glund from o
voung animal not only compromises
the production of evitotoxic T cells, but
also decreases antibody production by
B cells. Why is this the case? (2)

Answer the following :

A, Sketeh the appropnate plots 1l the

following  vanables are  plotled.

Assume that single Michuelis - Menten

kineties apply,

v versus |S]

| 5] versus time

|ES| versus time (3x1=3)

1. When lactose 15 used as an indocer,
there is a lag belore the enzymes of the
luctose operon ure svithesized, With
IPTG there is no lag. Explam. {2

Answer the following -

A The structure of a diner of murein
present  in bacterial  cell wall s
represented below .

b =

| Name the linkage st A

¥ Mames the nkaos s |

shifted 1o o growth mediu
"N - labeled DNA precurso
two geperations of growth, the [
isolated and 45 subjected W dens
gradient  equilibrium  sedimentation
What proportion of light-density DNA
o mtermediate - density DNA would
vou expect to find! (2
26, Answer the following :

A. IF 0. were added to Cs plants on o
bright sunny day, would vou expect
glvane subsequently solated from the
leaves (o be labeled” Explamn. 4]

B. Early expenments on the problem of
proten  folding  suggested that the
native three dimensional structure of a
protem was an automatic consequence
of ity pomary stucture. Cite an
experimental evidence that shows thut
this 15 the case (3

4 : BOTANY

For each sub-gquestion given below, four
alternatives are provided of which only is
correct, Write the correct answer in the answer
hook by writing a, b, ¢ or d along with the
eorresponding sub-question num ber,

(253 1=25)

I Microbodies found m cells of fat-rich
endosper are known ds
a  Peroxisomes
b. Glyoxysomes
¢ Lysosomes
d  Spherosomes
r I glucose 15 the sole respirstory substrale,
he respiratory quotient would be
a. 0.36
h. (80
¢ .00
d. 1.30
3 What role does accosyringone play n the
Agrobacterium medinted gene transter 7
a  Induces expression of vir genes
b. Ataches Agrobactenium 1o the plants
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il. Induces site specific micks in the
bottom strand

I'he processes of guftation in  plants

usually  takes place through certain

specialized structures known as

a. Hydathodes

b, Nectar glands

¢ Stomata

d. Trichomes

Which of the followmg ammo acuds s

unable o foon o proper peplide bond?

a. Valine

b. Cysteine

€ Arginine

. Proline

DMSO (Dimethylsulfoxide) 1s used as

A, Osmoticum

h. Cryoprotectant

¢, (Gelling agent

i Chelating agent

Random change n gene and genotype

frequencics i small population is termed

s

a. Genelic load

b, Genetic advance

¢ Genetic equilibrium

. Genetic dnfi

Indicate the theory among the following,
that relafes o Contopeny  repeals
phylogeny™

a. 'Theory of clonal selection

b. Theory of natural selection

¢. Theory of recapitulation

d. Theory of speciation

The enzyme responsible For movement of

penetic element around the genome
a. DNA helicase

b. Prmase

¢ Transposasc

il. Reverse ranscriplase

Which of the following seed i used for
commercial erop production

4 Breeders seed

b Cenified seed

¢. Foundation seed

i. Regmstered seed

wwwnw. StudentBoun
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b, A series of consumers

e A collection of
decomposers

id. A matrix of food chain

A plant cell where nucleus 15 absent

a. Sieve tube cell

b. Guard cell

e Cambium cell

id. Companion cell

Which of the following phytohormone

induces fruil nipenimg

a. Ethvlene

b, Abscmic acid

¢, Zeatin

d. Gibberclling

Corn (Zea mays) has a diploid number of

20. The chromasome number in a

microspore mother cell would he

% 10

b, 20

e 30

d 40

Amaong the followmgs which one is single

membrane organelle

a. Chloroplast

b. Nueleus

¢ lwsosome

d. Mitochondria

Which ong¢ of the following statements

about hexose monophosphale shunt 15 not
lrug?

a. Major means in the cell by which
reduced NADP i produced

b. Major pathway by which necessary
ribose and deoxyribose are supplied mn
the hiosynthesis of nucleotides and
nueleic acid

¢ This pathway takes place n cyloplasm
and requires oxygen for s entire
nperation

d. 1t leads to synthesis of 28 molecules of
AP

A mechanism that can cause a gene lo

move from one linkage group to another is

4. Tramslocation

b. Inversion

¢ Duplication

OO
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An ammo-acyl synthetase is responsible

for

2. Formation of a peptide bond

b. Binding of m-RNA lo ribosomes

¢ Atftaching an aming group o an
orgame aciud

. Jommg an amino acid to FRNA

How many different kinds of mating can

be made i s population containing wo

alleles ?

a4

b 6

[

d. More than 8

Red rot of sugarcanc 1s caused by

a, Claviceps purpurea

b, Cochliolobus mivabeanus

e Colletrotrichum falcaium

. Cercospora personata

Mangroves are specially adapted to aquatic

ecosystem because of the presence of

i Pncumatophores

. Distinet agqueous lssue m leaves

¢ Vivipary

d. All of the above

Which one of the followmg should be

considered a model plant for mvestigation

in molecular genctics 7

a. Allium cepa

b. Happlopappus gracilis

¢ Arabidepsis thabana

. Rheo discolor

Ihe physiologically receplor stale in which
a bacterial cell s able to be transformed is
called

8. Lysopenic

b. Competen

o Sensitized

d. Inducible

The type of inflorescence found m Fieus
SpeCics 18

a. Cyathium

b. Verticillaster

e, Hypanthodium

d. Coenanthium

Photoexidation of chlorophyll is prevented

b Anthocyanin

e Phycobilin

d. Fucoxanthin

26,  Mention the botanical name of fh
which yield the following product?

ECOnomic mmporiames

A, Reserpine

B, Menthaol

. Quinme

D. Vmeristine

E. Opmum {5)

27, Answer the following ;

A, Enumerate three important advantages
of liquid culture in micro-propagation
ol plants, (3)

B. List two factors thal affect the extent of
somaclonal vanation (2)

28, Answer the following :

4, What 15 a mauntainer line i hybrid
seed industry? {2)

b. How does incompatibility differs from
male sterility 7 (3)

29, Answer the followmg

A. What are the differences i the
mechamsm of COs fixation between
most Oy plants and those exhibiting
Crassulacean acid metsbolism? (3

B. What s Diffusion Pressure Delicil
(DPD) and how it s expressed?  (2)

30.  Answer the following :

A, DNA based moleculsr markers have
seted as versatile ool m plant genome
analysis.  State  three  properties
desirable for an idesl DNA marker_ (3)

B. The clonmg wvectors cumently wvsed
have one component i common (in
addition to origin of replication). Name
the component and indicate its
function. ()

K : MICROBIOLOGY

For each sub-question given below, four
alternatives are provided of which only one is
correct, Write the correct answer in the answer
book by writing a, b, ¢ or d along with the

eorresnondine sub-ooestion mum bor.
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Which one of the following stotements is

enrrect!

a. Gram tve bacteria tack peptidoglycan

b. Gram -ve bactena lack peptidoglycan.

¢ Both Gram +ve and Gram -ve bacteria
possess peptidoglyean and the outer
membranc.

. Both Gram *ve and Gram -yve baclena
possess peplidoglycan but the Gram
+ve hactena lack outer membrane

For infection of Escherichia coil with the

lambda phage. the E. coli is usually grown

n a medium containing maltose becausc

8. Maltose is essential for the lysis of L,
coli.

b Mallose serves a¢ an  important

cofactor during the phage DNA

replication.

The presence of maltose mduces

maltose  binding protem which s

inhibitory 1o hactenal growth,

. The presence of malose induces
maltose binding protein which also
serves as a receptor for the lambda
phage.

Which of the following statements about

the Archachacteria group of organisms is

incorrect?

o Archachacterial mitistor tRNA carries
methioning  mstead  of  formyl
methionine.

b Archagbactenial ribosomes, like the
cukaryolic ribosomes. arg sensitive Lo
mmsomycin bol  imsensilive 1o
Chloramphenicol,

& Archachacterial RNA polymerase 1
insensitive o rifampicin.

il Archachacterial genomic DNA contam
base modifications which make it
refractile o cleavage with restriction
endonucleases prepared from
cubacteria.

Walking poeumoniae {atypical

pneumoniae) alfects human beings m the

age group of 5 to 25 years. The main

cansative agent of this discase s

o Mycobacterium tuberculosis

b Klebsiclla pneumoniae

Lol

wwwnw. StudentBoun

used for generahized transdu®

a. px174

b, MI3

e Lambda

d. Pl

Which of the following stalemenis is

meomect”

a. During conjagation of an F (donor)
and F (recipient) K. colL a copy of the
F factor s almost alwavs transtemred Lo
the reeipienl.

b. Conjugation between Hir stram and I
strain leaves the recipient stram |

e, Conjugation between Hir stram and
strmns  tesults in high frequency of
recombination and  therefore  the
recipient become Hit or F.

d. Comjugation between F~ and F~ strains
results in the recipient becoming F

For which of the following property does

the A-form double helix DNA not differ

from that of B-form double helix?

a, Appearance of the major and minor
FroOves
Thickness of the helix
Tilt of the bases
Polarity of the two complementary
strands
Organcllar protein synthesis ocours
a.  Only in mitochondria
b. An mitochondria as well as in
chloroplast

e, Inendoplasmic reticulum
d. In lysosome

hich of the following charactenstics
holds true for procaryotes bul nol for
eukaryotes?
4. Motility by cilia
b Phospholipids m plasma membrane
e Peptidoglycan in the cell wall
d. DNA as the genetic material
Oncogenie  retroviruses  change  normal
mammalian cells mto cancerous cells. This
transtormation s primarily associated with
a. Release of numerous viral particles and

concomitant death of the host cells

b Tabamenltmn af e siteel o Tk il

o

B

OO
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14,

I5.

16,

¢ Presence of viral particles in the host
cell membrane

d. Efficient replication of the wviral
genomic RNA i the host cells

Which of the following is not a peptide

antibiotie?

4. Polymyxins

b. Gramicidins

¢ Chloramphenicol

i Tyrocidines

The group of vrgansms which uses light

as the encrgy source and COy as the

principal carbon source are called

a. Photoheterotrophs

b, Chemoeautotrophs

¢ Chemoheterotrophs

d. Photoautotrophs

Which of the Following bacteria are

capable of oxidizing nitrite o nitrate in the

s0il?

@, Nitrosomonas

b. Nitrobacter

e Nitrospira

i Nitrosococcus

Which of the following stalements on

photorespiration is incorrect?

a. It ocenrs only in photosynthetic cells.

b, NAD 1 reduced to NADH.

c. No ATP molecules are formed.

d. Hals 1s formed.

How many ATP molecules are generated

m complete hiological osidation of one

molecule of glucose?

a 36 ATP

b. 12 ATP

¢. 0ATP

. 38 ATP

Which of the following viral mfection

often leads 10 hepatocslluar carcinoma in

humians?

a. Hepatitis A virus

b Hepatitis C virus

e Polio virus

. human rhino virus

The replication of the polio virus positive
strand RNA senome requires

- A lensa et G TRTA i oSl e AT A
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21,

b. DNA dependent RN A
e DNA polymerase

d. Reverse ranscriptase
The drug colchicine exerts its |

phases of the eell cyele?

a. GU

b, Gl

¢ G2

d M

Which of the following statements is

wrong?

a Lactic aod = produced by
Lactobacillus delbrueckn

b. Bacterial amylase s produced by
Bacillug subtilis.

¢ Citric acid is produced by Rhizopus
nigricans.

d. Gibberellic acid s produced by
Fusarium monoliforme.

Durmg DNA rephication, the synthesis of

the leading strand occurs in the §°-3°

direction along with the movement of the

replication  fork.  Which one of the
following statements s true ahout the
synihesis of the lagging strand?

a. DNA polymerase [1, which has an
additional activity of polymerization in
37 57 direction, is utilzed.

. DNA polymerase T i utilized which
can carry out DNA synthesis in the
absenee of any primer.

¢ Synthesis of the lagging strand oceurs
in the small fragments by DNA
polymerase in 5°-3" direction using a
de novo synthesized DNA primer.

d. Synthests of the lagging strand occurs
in small fragments in 5°-3" direction
ulihzing RNA primers.

Write whether the statements made below

are True or False, (1x5=5)

4, T-helper lymphocyles seercte a fuctor
which stimulates formation of other
types of Iymphoeyvies,

b. T-suppressor  Iymphocytes  cause

lowering of the intensity of the

Immung response,

T-cytotoxic  lymphocytes  recognise

noneell antiosne on celle and  lues

LT
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B-lymphocytes develop into cells that
gecrete antibodies,

Hypersensitivity to pollen can be cured
by repeated anjection with pollen in
order to boost levels of IgG in the
circulation,

Amswer the followmg :

A.

Write fhe name of the enzyme
involved in maniensnee of
chromosomal ends’., What are the
major components of the enzyme? (1)
Chromosomes contain DNA Tolded
into different order structures. The fimst
order  structure  comesponds 1o
formation  of nucleosomes  wherein
ubout 200 bp are wrapped around the
histonies. The diameter of the
nucleosomes = aobout 11 nm. The
nucleosomes are folded further mto
second order structure to form a super
helix  (solenoad)  comsisting  of 6
nucleosomes per fum.

Caloulate the total packeging ratio of
DNA at the level of nueleosomes and
the solenoid. Further lithe genome size
of s cukaryotic microorganism 15 ! x
10 bp and the size of 11s chromosome
s 4 pm, what will be the final
packaging ralio of DNA in  the
chromodoime? (3)

Match the function (pancl H) of the

enzymes listed in panel A

{(1x5=5)

Panel A

mEnE»

Reverse transeriplase
DNA polymerase
RNA polymemse
Alkaline phosphatase
. DNA ligase

F'and B

‘|
-

Joming of 5-POy with the 37 OH in
double stranded DA

. Synthesis of RNA using DNA s

lemplate

IINA directed DNA synthesis during
DNA replication

Synthesis of complementary DNA
from RNA

Removal of phosphate groups from the
terminii of DMA and RNA molecules

wwwnw. StudentBoun

AL Mononucleotide,
trmucleotide fractions
transonplion  reaction wel
Predict phosphate to nuclens®
m these fractions,

B, What s the nature of sugar pucke
al 23 position in A and B forms o
DNA double helices? (2)

25 Under laborstory conditions m a nch
nutrient medium E. coli was found Lo have

a doubling time of 20 mm dunng the

exponential phase of growth (Figure 1).

Erll number {lﬂ,ll ]

Time (min}
Figure 1

A, What s the propety of a
synchronously growing culture? How
would vou delermine if the prowth
curve shown in Figure 1 corresponded

1o 8 synohronously growing culture?
(3
B. What is apoptosis and what will be the
state of the charomatin in an apoptotic
vell? 2)

26, Answer the following

A. Children arc given fIriple antigen
vacoine Lo protect them ngamsl certam
bacterial discases. Name the diseases
omd  the comresponding  causative
bactern. (3
H. What cell types does human immuno
deficieney virus (HIV) infect” Whal
receplor on these cells is used for the
entry of this virus nto these cells? (2)

L: ZOOLOGY

For each sub-question given below, [our
alternatives are provided of which only onc s
correel. Write the correct answer m the answer
hmk by writing a. b. ¢ or d along with the

B N A L (e oy T PR B 1 Y
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Glucagon is produced by

a. Acinar cells of pancreas

b. Alpha cells of the slets of langerhans
of pancreas

¢ Beta cells of the slets of langerhans of
pancreas

. Al of the above

Sympatric populations show

a. Populations whose geographic ranges
overlap

b. Populations
adaptations

¢. Populations showing similar behaviow

d. Populations at the verge of extinetion

The cells that actively synthesize spongy
bone are called

L Osteocyies

b, Osteoclasts

. Osteoblasis

. Edsteon

A dineeinus, iriploblastic,
pscudococlomate, bilateally symmetrical
animal with unsegmenied body possessing
mouth and anus and showimg some degree

of cephalisation at the anterior end belongs
to the phylum

a.  Annelida

b. Nematoda

¢ Platvhelminthes

d. Mollusca

Which of the lollowing is an example ol
transition mutation?

a. Arcplaced by T

b. Areplaced by C

¢, Avcplaced by G

o A replaced by any base

During which one of the following

periods, first mammals appeared on the
carth?

a. Devonian

b Silunan

e Trasic

. Jurassic

It a single strand of DNA molecule reads
as 3-ACCTAG-3', which one of the
following s the complementary RNA
molecule?

showing sumd lar

wwwnw. StudentBoun
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I

14,

b. $-TGGATC-3"
e 3 -UGGAUC-5"
d 3-UGGAUC.3"
A frog exlibits

2. Cutaneons respiration only
b. DBuceal respiration only

e Pulmonary respiration only
d.  All of the above

The correct order for respiratory guotient
for the following substrales is

a. Carbohydrate - Protein Fat

b. Fat = Protein ~ Carbohydrate

e, Protein - Carbohydrate - Tat

d. Carbohvdmate - FM - Prolein

Study invelving DNA differences suggesls

that chimpanzees ale more closely related

o

a. Humans

b. Gibbons

e Capuchins

d. Rhesus Monkeies

The kingdom protista contains

a. Prokaryolic  umcellular
orzanisms

b. Fukaryotic emicellular photosynthetic
organisms

2, Prokaryohic multicellular heterotrophic
organisms

d. Eukaryotic multicellular heterotrophic
organisms

There are five major classes of

Immunoglobulin molecules. Which one of

them 1s produced carly during the immune

response”

a lgG

b lgA

e legM

d lgh

A bahy born 10 which one of these couples

is most likely lo suffer from hemolytic

discase of the new born?

8. Rh' mother and Rh' father
b. Rh" mother and Rh father
e Rh mother and Rh father
d. Rh mother and R father
If a cell has no rigid cell wall. has no

L TN, D

autotrophic

PRI, ST . PRRAE, [ | FOSTRREY R |
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15.

6.

i7.

18

19

21

carbohydrate is glveogen, then the cell is
from

a, Plant

b. Fungus

¢ Bactera

d.  Animal

In humans, the implantation of blastocyst
ocours al

a,  Immediately alier ovulation

b. 1-2 days after ovulation

e -8 davs after ovulation

d. 23 days after ovulation

The pattern of growth in primate is

a. Limited and allometric

b Limited and isomatric

e Unlimited and isometric

d. Trnlimited and allometric

Tomeolic mulations result m

a, Loss of Homcostasis

b. Loss of homing of proteins to their
Largels

e Deletion of body paris

d. Conversion of ong body part to another

Bacillary dyvsentery is produced by the

arganism belongmg to the gency

a. Bacillus

b. Shigella

¢ Mycobacterivm

d. Clostridium

Aitotic spindle = Formed by bundles of

. Merotubules

b, Microfilaments

¢ Microbodics

d. Intermediate Alaments

Interpretation of behavioral dala in terms
of human experience is called

a. Anthropocentrism

b, Anthropomorphism

¢ Teleology

d. Ethlogy

Match the Scientists in Column | with their
contributions i column Il {ixl=5)
Column |

A Berk and Sharp

B. Singer and Nicholson

ot R e e W B P
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25

24

25

E,
Column IT

SR

~ s

antl:: brief and precise answer 1o each of
the guesbions

Define the (ollowing:
A
B.
4
.

E.

Provide brief and precise answer 10 cach of
the questions -

A

3

B

Provide brief and precise answer 1o cach of
the guestions -
A What are oncogeénes and Tomor

Bn-

Provide brief and precise answer 1o each of
the yuestions .

A, Cloning sheep Dolly proved that the

Balttmore and Temin

Reverse Transcriptase
RNA dependent RNA polymera
Flurd-mosaic model

RNA splicing

Polio vaccine

DNA is penetic material
Creétaceous mass exlinelion

(5%1=35)
Semispecics

Primitive streak

Balesian mimicry

Cistron

Paratope

Colowr blindness s 4 sex-linked
recessive trait in humang, A normal
wirman, who had a colour-blind father,
marmies a colour-hlind man (3 x 1= 3)
What # the probability that her sons
will be colour-blind?

Il the same woman marries a normal
man

Whal is the probability of her having a
colour-blind child?

What 1s the probability of getting a
colour-blind danghter!

What Is autophagy and what s ils
function? i2)

suppressor genes”? (2]
Why would depletion of ozono in
almosphere lead to increased menlence
of skin cancer? (3)

somatic cells of animals are also
totipotent: Explain. i3
Why one produces long term immunity
ngnmsl rr:llsles virus aﬂﬂr ﬂngle

£ ELT RN B9
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26, Prowide brief and precise answer to each of
the guestions |

A, What is the consequence of haploid

parthenogenesis in honey bee? (3)

B. What & eutrophication of a lake

ecosystem? (2}
[
M : BIOTECHNOLOGY
For each sub-guestion given helow, foor
alternatives are provided of which only one is
correct. Write the correet answer in the answer
bouk by writing a, b, ¢, or d along with the
corresponding sub-question number
(25x 1=1285)
1. The substrate for restriction enzyme is 7.
a4 Single stranded RNA
b. Partially double stranded RNA
e Cell wall proteins
. Double stranded DN A
¥ The G +  conlent of bacteriophage 13
double standed DNA 15 68%. What would
you expeet the G + € content of its
mitN AT
a.  Aboul 68%
b, About 34%
(=8 :'\.IH}!II 32‘% E
d. About 86%
3 DMNA helicases catalvse the reaction
a. DNA supercoiling
b. DNA unwindmg
g Cleavage of DNA helix
o Interconversion of DNA lopoisomers
d. In human populations. 4% of the 9,
individuals are hormozygous recessive 1o a
specific RFLP marker. What percentage of
individuals does vou expect o be
heterozygous for this trai?
a. 4%
bh. 8%
. iﬁ“'l.l In.
d 32%
5. Rhidependent  and  rho-independent
transcription  termination  mechanisms
operate m prokaryotes. Rho independent
termimation mechanism mvolves
www. 5tudentBoun

a. Binding of the tho pr
the termmation clement

b. No protein factors and M
secondary structure and run o

e Presence of UGA or UAA slop co®

d. Binding of accessory  factors
lermination signal

Many plasmids have Amp™ marker This

implics

a. The plasmids contain gencs  for
ampigillin biosynthesis

b. Ampwcillin s required for bacterial
growth afler transformation

¢. The plasmid conlams the gene
encoding [Hactamase

d.  Ampicillin is essential for cell survival

Choose the comedt completion of the
following statement,

A fermenter sterilisation in sy is less

cfficient than Continuous heat sterilisation

because

a it uses higher temperature for longer
time

b, it uses longer heating time during
which heat 18 lost

e it uses larger volume and hence takes
longer to cool the medium

d. il uses sleam as the healing source

Wihich of the following has been produced

commercially  from  mommaban  eell

cultures?

4, Plasminogen activator

b. Antibactenal antibiotics

¢ Insulin

d. Renin

Mung bean nuelease could be used for

8, DNA svnihesis

b, nucheotide hydrolysis

¢ trimming single stranded regions in
DNA

d. removal of phosphate groups from the
ends of the DNA

Phage T7 promoter containing plasmids

are used for over-expression of cloned

genes because

2. their convenient size

b. their single stranded nature

OO
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15

16.

d. T7 mfects E, coli and lysogenizes the
cell

In eukaryotes the nbosomal RNA genes

are transeribed by

a. Reverse ranscriplase

b. RNA dependent RNA polymerase

¢ RNA polymerase |

. RNA polymerase 11l

Yeast arnficial chromosome (YAC) s

used for

a. clomng large segmenis of DN A

b, cloning only yeast genomic sequences

¢ cloming of only elINA sequences

A all DNA except plant DNA sequences

I'he term proten splicing refers o

a. Removal of mlervening sequences
between the genes

b, Splicing oul of mtrons (rom RNA

¢, Removal of mierveming  protein
sequences from the translated proten

i Joming (splicing) of two different gene
products o generale a novel protein
Which one of the following is nol a

requirement for a PCR reaction?

4. DNA template

b. Taq polymerase

& NTPs

d. MgCl;

In secondary metabolism two distine
phases - trophophase and idiophase refer
respectively lo

a Grrowth and production phase

b. Early and late phase

& Pnmary and secondary metabolism

d. Lag phase and log phase

Which of the following eukaryotic
orgamisms has been proven 1o be of great
industrial importance?

#. Penicillium chrysogenum

b, Saccharomyces cerevisiac

e Bacillus subtihs

il Streplomyees griscus

Plant breeders have an advantage over
animal breeders in reproducing a desired
tvpe offspring because the plant beeders
can employ

a4 oo snatatione

wwwnw. StudentBoun
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¢, Clonal propagation
d. Selection

Which one of the following opti8
to the following stalement 15 inco

of clean up. bioremediation methods
a. Ulse relatively simple technigues

b. Generally end up with hazardous waste
material

e Are relatively slow

d.  Are unoblrusive and ton-disruplive

Abzymes are

a. Enzymes that are highly specific like
antibodies

b. Antibodies that have catalytic activitics

Also referred to as 2ymogens

. Enzymes which hvdrolyze antibodies

cDbuA made from the mBNA of an

organism was used 1o make a cDNA

library m a wvector thal allows the

expression as a fusion with a reporter lag,

What percentage of the ¢cDNA clones is

likely to give nise to correct gene products?

a 10"

b, 30%

e 3%

d. 100%

Commonly used repoer gene in plant

Exprossion vectors is

a. Tigene of Agrobacterium tumifaciens

b. Gus gene

e [elactamase gene

d. o- amylase gene

Which one of the following s nol a

prodease?

a. Proteosome

b. Trypsin

e Clhiymotrypsin

d. Peptidyl IRNA hydrolase

The Pasteur Effect s

a Inlibibon of glucose utlization and
lactate accumulation n glycolysis

b. Sterilisation of milk

e Vaceme production

d. Heat treatment of bacteria

Detection of which hormone s l,hc

P R T
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.

a LH

bh. F5H

c.  Charionic gonadotropin

. Estrogen

PRU = ane of the best known hereditory

disorders in ammo avid metabolism. The

defect 1 attributed 1o a lesion m one of the

following enzymatic activilics:

a. Phyaylalanine anumonia lvase

b. Phenylalanine hydroxylase

¢ Tryosine hvdroxylase

o Phenylalanme transaminase

Answer the following :

A. Maich the Columns

Columns A

| Chemical sequencing of DNA

2. DNA blotling

3. Monoclonal antibodies

4. Reverse transcription

5. Protein sequencing

6. Polymerase chain reaction

Columns B

1. Southern

b, Temin. Baltimore & Dulbecco

e F. Sanper

d. Maxam and Gilbert

¢ Kohler and Milstin

£ K. Mullis (3)

B. 1If all the steps in a PCR reaction were
to work at 100%, efficsency. how many
micrograms of IKh pmdur.‘t will be
generated from | p mole of DNA
lemplate afler 10 eveles (1 bp =~ 660
Dha) (2)

Write w hether the following stalements are

true or false

A Three important characteristics m
performance  of  biosensors  are
seleclivily, selectivity and stability

H. Activated sludge process s one of the
most  common onacrobic  sewage
Ireatment method

wwwnw. StudentBoun
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C, In a fermenior,
oxygen demand by
shear forees

D, A pressure cyele is a type o
fermentor

E. Monoclonal anmiibodies are
extensively in diagnosis
haematopoietic cancers.

Answer the followmng :

A. Explain in one senlence why vou can
not have monoclonal antibodies which

can react with mast cells, 2]
B, What ar¢ bispecific  monoclonal
anlibodies? {1

C. Tow mspecific monoclonal antibodics
cim be generated,

Give two methods) {2)

Answer the following .

A. What is somatic embrvogenesis? (1)
B. What s the difference between direct
andl indirect somatic embryogenesis?

(2)

C. State two methods for direci DNA
transfer mio plant cells (2)

Amswer the following

A, The double stranded [XNA molecule of
a wvirns was found by electron
microsopy Lo have a length of 34 ML

1. How many nucleotide pairs arc there in
one molecule?

2. How many complete turns of the twe
polynucleatide chains are present in
such a double helix? i)

B, A prolemn P2 is present in genetically
engmeered bacteria at 5% of the total
pmlmn (0.1 pico gram | pin cell. 1 ml
of log phase culture contains 2 x 10°
cells while ﬂhunnﬂnr phase culture
contains 1 x 10° cells. The molecular
weight of the protein is 30,000 Da m:ul
the Avagadro number is 6.02 = 10%
molecules mole. What 1s the number of
molecules of PZ per cell? Caleulate the
amount of protein in milligrams n one
litre ¢ach of log phase and stationary
phase cultures. (2)
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