GATE-1997

H : CHEMISTRY (COMPULSORY)

ONE MARKS QUESTIONS (1-14)

For each sub-guestion given below. four d.
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 ihe

corresponding sub-question number.

(14> 1=14) 4 Which one of the following calions wall
exhibit the highest polanzing power”

| The de Brogue length for a hvdrogen atom a Li
1, b Cs
a equal 1o that of a dewenum atom ¢ AP
moving with the same velocity d Mg
b twco dafofa grenusASMINTIE. 5 Whh of te Tollowink . Z
: configuration”
¢ egual to that of a deuterium alom -

moving with hall the velogily

d equal to (hat of a deuterium atom cbc <:

moving with twice the velocity

L

The bond order in super oxide € . lon is:

g L0
b. 1.5 u\c P i
¢ 2.5 P
d 0.5 H
3 Which one af the following compounds C.
can probably be prepared in a pure state H,C
'

from Bensene by using Iwo successive
electrophonic substitution reactions”

i H
ot d
g} P
o o e
b f The wransiton metals wsually  exhibit
higher oxidation states in their
' a. oxides
Cocks b siilfidak
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).

i iodides

Which one of the lollowing pairs of
melecules does not constitule resonance
structires”

B

b3

b=
+ i
EMy=cHn—& —H AND Buy-eh=i-h

- U
W= —N=H AP H-b=F=t

Which one of the following alkali metals
reacts most vigorously with water?

a. Li

b. Na

%

. Cs

Which of the following statements is true
for the reaction given below!

L2 e sl oot
1 = o f.-l-r
e, TR M'*q-w

n. Mt can also be effected under
photochemical conditions

b. It proceeds through a concerted
mechanism  involving o cyclic
conjugated wansition suate

¢ En addition to the trans product shown
above, it will also give some amount of
the cis isomer

d. It occurs vin step-wise mechanism
involving fonie intermediates

Which of the following has pyramidal

shape?

wwwnw. StudentBoun

I

12,

13.

14

Qi

-
—~
>~

d. Ci,

Which one of the fllowing statemn®
concerning diborane, B:H. is not correct”

a. ltis dinmagnetic
b. It forms ammaonia addition compounds
¢ There s free rotation about BB bond

d. The bonding of two hyvdrogens is of
one type whereas the bonding of the
pther [our is of another type

Which among the following amines is
least basic in agueous solution?

T

b. CH,CH.NH.
 ch

NH3.

Q

d. (CH,OCH,NH.

Which of the following halides is the leasi
reactive in an Sy~ reaction?

a CHiBr

@-n—

CHUH:Br

-

#
CHy— c -Br
1
EHy

The free energy change for the process,
A=B
is AG and encrgy of activation is £, The
energy of activation for the reverse
process.
B—sA

]
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c. F = .F'_r
d. E =AG+E, 17 Which 15 the principal organie produe
For each sub-gquestion given below, four the following reaction?
alternatives are provided of which only one is )
correct. Write the correct answer in the answer - Ogemc=cH :.___‘_‘?} Penpder §
book by writing a, b, ¢ or d along with the < cmy iy Br
corresponding sub-question num ber. B ke, aty
(3 x2=06) a
15 The h[ucton of molecules possessing CHyCHa
kinetic energy equal to 4548 107 T w \ -~ CHcNy
00K is b e
| H <
a. 3 b
. i3 CNy ENyeHyC == LCH3
3 &
|
6 — cuzcNz M
o ‘E. -
=< e
d X w’ s
5
d.

16. The major organic produet of the
following reaction is.

dr

I8 Mutch cach itzm in Column A witl a most
appropnale iem in Column 8,

(541=5)
A
Paramagnetic
Carbomndum
Fullerene
Producer Cray
Lewas Acid

8
E. X
z F

IESEE8TEE
LEEY

5
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19,

i Write the structure of compounds

A, B and C in the following
reaction sequence.

{3)

:a! ﬁg\-—um

2 & Socda I_-E]
* Cm = My [P, Bakos
5 Hy

(&= &&Pﬂ#- (gl Twe

(i}  Which of the following two
tosylates | and 11, is expected o
undergo faster acelolysis and why?

{2)

(emhse ,.D.ﬂm Ceng)t _Q_. on
T F

i) Write an électrochemical cell For
the zinc-bromine couple and
calculate its standard potential
from the data given below. Stale
which is the strongest owidizing

agent.

REACTION E.v

E'Z.‘“-l-n = %Zn -ﬂ.l'm

Na*se = Na -2712

JChee == o 1358

%l& +g == Br 1.065

{3)

For the MaCl structure given in Fig, HS
estimate

a. the number of Na* and ¢’ jons per unit
cell

b. the co-ordination number of Na’

warw. StudentBoun
-Homework Help & Pastpapers

=

(il

(ii)

(1)

(if)

(i}

(i1}

OO

One mole of an ind
1o mp&nd nntlm ‘
em’ to 500 cm’ at 30019
the change in entropy
system.

The concentration of undissociated
acetic acid in a 0.0) M sodium
acetate solution is 24 « 107 M.
Estimate the pH of the solution if
the dissociation constant of acetic
acid, K, = 1.75 = 107,

{2)
For a reaction.
A ¢ B —» products

The initial rate of the reaction was
studies al various concentrations of
A and B, then following data were
ohiained:

AL Mo L™ [ e L™ e, i L'

AL L] as
R T [ am
L] 0 L]

Deduce the order of the reaction
with respect to A and B. and
caleulate the rate constant,

(3)
Suggest a reasonable mechanism
for the formation of products
shown in the following reaction.

Moirde he

Indicate the population of electrons
expected for ty, and e, orbitals for

Mi(H.0) and Ma{CN) ions.
Calculate the magnetic moment
(spin only value) for Ma(CN)
ion,

(3
In the reaction,

[Cact(NH.), ] +C1 =
[ CoCt,(Ni1,), |+ N1,
only one complex product is

obtained. Is the inmal complex cix

o
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I: BIOCHEMISTRY

ONE MARKS QUESTIONS (1-10)

For each sub-guestion given below, four
alternatives are provided 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 num ber.

(10% 1= 10)
I, The Michaehs constant, By, 15

4. numerically equal Lo —;I_

b, dependent on enzyme concentration
¢. independent of pH
d. numerically equal (o the subsirate
concentration that gives half-maximal
velouity
For determining the C-terminal amino acid
ol a polypeplide chain, the reagent thal
would be useful is
a. Irypsin
b, carboxypeptidase
¢ phenyl sothiocyanate
d. 1 (N)HCI
3. For the reaction, fructose 6- P+ PK 5
fructose 1.  6-bisphosphate  +  Hs0)
{equilibrium constanl. Keyg = 0.001 a1 pH
7: T = 300°PK: K = 2 cal/mol-depree) the
standard free energy change AG® s
approximately equal 1o

I

o+ 40 kealmal
h. =4.1keal'mol

e+ 2.1 keabmeol
d. — 2.1 keal/mol

4. In contrast 1o the resting state, vigoroosly
contracting muscle shows

a. an increased conversion of pyrovate —
lactate

b decreased oxidaton of pyruvate 1o C'0;
and water

e a decreased NADHNAD ratio

wwwnw. StudentBoun

9,

1,

The eatabolism of hemog

2. oceurs i the red blood od

b. involves the oxidative cleav¥y
porphyria ring

¢ results in the liberation of C'0s

d. s the sole source of bilirubm

A ganghioside must contam m ite strochire

a. N-scetyl neuraminie acid (NANA),
hexoses, sphingosne, long chain fatty
aend

b, NANA, a hexose, a fatty acid,
sphingosine, phosphorylcholing

e NANA, sphingosme, ethanolamine

d. NANA, hoxoses, fatty acid, glycerol

Insulin does all of the followmg except

a, cnhanced glucose transport into muscle

b, enhanced glycogen formation by Tiver

¢ inereased hipolysis in adipose hssue

d. gluconeogensis inhibition in liver

The genetic code is

& degenerate in that many tnplets code
for more than one aming acid

b. read in the direction of 37 —» §°

¢, penerally referred to as universal, smee
it 15 neatly the same in all organisms

d. degenerate for all the amino acids

To clone a gene comespondmg to a protein
with partial amme acid sequence, Mel-
Trp-Cys-Trp (number of codons for Met -
L Cys = 2 Trp = 1), the number of
oligonucleotides that need to be designed
Lo sereen c-DNA library is

& 2
bh. W
e 35
d. 8

DNA sequencing by Sanger's method
imvolves the use of

a.  Hibonucleotide

b 3" -deoxynibonucleotide

c. 27, 3-dideoxynbonucleotide
d. Muorodinirobenrenc

Malch the entries in Column A with those
i Column B and write the matching pairs

OO
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Column A

A Osidative decarbosylation
. Water-soluble antioxidant
. (rlutamate residue

D, Vitamin precursor

E Increased Ca™ uptake
Column B

1. Vitamn I

Ascorbie acud

Thismine

Folic acad

[F=carotene

In each of sub-questions, one answer among
the alternatives is correcl. Write the correct
answer in your answer book using letter o, b, ¢
or d along with the corresponding sub-question
num ber,

Lol o

(1= 1=1
12 Which of the following statements about
the structure of B-DNA s meomect?
2, Within the double helix. there are 10
bases per tum of the hehix

b. Separation of the two strands of the

double helix requires untwistmg of the
helix

¢ The double helix contains antiparallel
chains

o Molar amount of adenme plus thymine
15 cqual to the molar amount of
guanine plus cytosme

13, Which of the following i nol a
characteristic of t-RNA?

o, It contains a codon

b. 1L contains an anticodon

¢ It can become attached covalently to
an ammo acid

d. I interacts  with m-RNA  during
transcription.

14 Which of the carbon atoms of pyruvate
would be labelled during slyeolysis of
glucose having at “C-17
a. carboxvlate carbon

b carbonyl carbon

e methyl carbon

d

wwwnw. StudentBoun

16,

19,

20,

Which of the following 1
chlorophyll

a. plastogquinone
b, Fe®

e Fe

d. substituied tetrapyrrole

Which of the following statements about

nalural sterols is incorrect?

a. cholesteral 15 the most abundant sterol
in ammal Lissue

b. all the carbon atoms of cholesterol are
derived from acetyl CoA

¢ Pesitosterol 18 the most abundant plant
sterol

d. dietary [}sitosterol and cholesterol arc
absorbed 1o aboul the same exient in
the intestine of normal human

Which of the following stalements i

correct?

a. the a-helix can be composed of more
than one polypeptide chan

b. [ishests exist pnly m the antiparallel
Torm

¢, [=bends often contam proline

d. motifs s a type of secondary structure

Which one of the following statements

concerning Ca’" is cotreet?

a. intracellular concentration of Ca®™ s

higher than that of the extra cellular
M

b, the concentration of eviosolic Ca™' s
transiently decreased by activation of
phospholipase T,

¢ the effects of Ca® s most often
mediated by calmodulin

d. intraceltular C* is mostly free

Which of the following 15 not a membrane

lipid?

a. cholesterol

b. choline

¢ phosphoglycerides

d. cerebrosides

Which of the following sneymes s
inhibited by methotrexate, an anticancer
drug?

OO
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24.

23,

b, reverse transeriptase
e dihydrofolate reductase
i DNA polymerase

Which of the following stalements aboul

monoclonal antibodies i incorrect?

4. They can be produced m large amount
by growing many mice, cach of which
15 immunized with the same antigen

=

They are useful in quantizing specific
proteins in human blood
They can he wsed o punfy scarce
protems by affinity chromatography
They can be used Lo prepare calalytic
antibodies
(i) List three desived characteristies of
a veetor, useful for DNA cloning.
(3)
im) Gmwe @8 reason why genetic
information; encoded in DNA
rather than m RNA,

b

—

(2)
(i) Although (rypsin is & proteolytic
enzyme, il does not digest the
tissue in which it s produced.
Explain why?
(2)
tin)  When paper slectrophoresis at pH
6.0 is performed on a mixture of
alanine. argining, plotamic  acid.
Iysme and serine
fa) Which compound(s) would
move towards the anode?
(18] Which compoundis) would
move towards the cathode?
(e)  Which compound{s) would
remain near the ongin’
(3
(il Calculate the vield i ATP
molecules of the complete
pxidation of palmitic acid (Cy: (),
(3)
(it}  Explam why arsenale (As0M) acts
as an uncoupling agent for
oxidative phosphorylation,
{2
W rite short notes on

(i)

(a) the length of DNA molecule 15
decreased

(h) the concentration of NaCl is
decreased
i) urea s added 1o the solution

(3

(i)  When a monoclonal antibody

preparation s treated  with -
mercaplocthanol and then
electraphoresed (PAGE] two bands
appear. On the other hand. a single
band appears without the treatment
of [mercaplocthanol.  Explain
why.

(2)

4 : BOTANY

ONE MARKS QUESTIONS (1-21)

For cach 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
corresponding sub-guestion number.
(21 x1=21)
l. A short day plant in an nductive period
will not flower if
4. the hight penod is interrupled by a brief
dark period
b. the dark period is interrupted by a brief
light period
e the day length is shortened below the
critical day length
d. kept continvously in the dark
L The removal of the apical  bod
{decapitation) results m the outgrowth of
dormant axillary buds. Which of the
[ollowing compounds will present growth

al bl e meddTees hieda ol ssaalled s ila
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a. Indole-3-acetic acid
b. G-furfuryl aminopurine
¢ Abscissie acid
d Gribherellic acud
Transposable  clements  are  DNA

9,
sequences that can catalyse their own
movement Lo different  chromosomal
location. This phenomena can occur in
4. only in prokaryoles
b. only in simple micro-organisms
¢ only in somatic cells only of higher

cukaryoles
d. somatic and germ hne cells of higher 1,
eukarvoles
Mutations that occur due to the addition or
deletion of a nucleotide are called
#. base substitution mutation
b. nonsense mutation
¢ frame shifl mutation
il. misense mutations
The basie  features  tequired  for L
maintenance of a plasmid in & bactenal
cell are
a, ongm of replication. marker for
selection
b. centromere and origin of replication
¢ ability 1o transcribe genes efficiently 2,
il ability w0 miect bactenal cells
I'he most abundant polymer of glicose
found i plants
a, cellulose
h. sucrose
¢ starch
. xylose
Totiputeney of plant cells relers o the
following phenomenon
a. ablity o allemale  between
sporophytic and gamelophytic I3.
senerabions
b. ability 1o self-fertiline
¢ ability to recover from viral infections
i ability to generate fully developed
plants from differentiated cells
[he DNA content m a pollen mother cell
R, o BRE | 0 ICRNCRRRRRNESE [ N, SR | SRR D B o
www. 5tudentBoun

S L
b 2C
e 40
d. 6C
A lawn of grass is mowed, However,
couple of days a growth of green lcal
tissue is seen, This growth is primanly due
to the activity of

o apical meristem

b. imtercalary merstem

¢ axillary bud ménstem

d. oot bod development

Which of the following enzymes fix CO,
n the Calvin evele of photosynthesws and
also play a role m photorespiration m
plant?

a, Pyruvale carboxylase

b. 1somerase

¢ ribulose diphosphate carboxylase

d. phosphoribulokinase

Py Uodicules) As 5 3 G # the generalized
foral formula of the family

4. Lihaceae

b. Asleraccac

& Poaceae

d. Fabaceae

If tomato stems are grafled on to tobaceo
root stock, the leaves of the tomato will
eventually contain  nicotine. The  best
explanation for this 1s that

a. grafhing caused a mulation in the
lomato leaves

b. Phloem transports materials

¢ micotme 1§ & toxic waste excreted by
the tobaceo leaves

d. leaves of the tomato require small
amounts of nicoting

Which of the followmg organisms s likely
to be more sensitive 1o radiation mdueed
lethality during the major phase of their
life cyele?

a. Triticum acstivum

b. Oryza saliva

e Saccharomyces cerevisiae

d

. PBrassica comnesins

OO
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14,

6.

17

18

Compound X is formed in the stroma of a
chloroplast wm a plant cell. How many
membrang boundares must the molecule
cross Lo move inlo the mawix of a
mitochondrion of an adjacent non-green
cell in the absence of plasmodesmata?

3
4
5

= =

3

d 6.

A inhybrid cross & mode between two
plants  with  genotvpes AABBr  and
aabbRR. A is dominanl over & nd B
dominant over b but R and 1 show
meomplete  dommance.  How  many
phenotypes will be seen in the Fy
generation?

a 1

hl I

A

i

Rool tip squash preparations of four
species of Solanum were found 1o have 36,
48, 72 and 96 chromosomes, The results
suggest that

B o

a the species are probably aneuploids
h. the species appears to be matuml

polyploid  with a  common  basic
number of chromosomes

¢ the species apparently share a commaon
mitolic inhibitor in their roots which
vary their ploidy level

d. they are really two species. a pair of
diploids and their tetraploid forms

The climax plants in a desert would be

expected to have such adaptations as

a, broad leaves and shallow roots

b. dull leaves and a thin epidermis

¢ 4 large number of stomales om the
upper surface of leaves

il a reduced leal surface and an extensive
Tool svslem

Genotyping of mdividual plants of a

species i a population can be done by

lengih

a. testriclion fragment

polymorphism

L= e st ol marsee PR e i B o v B e R B

wwwnw. StudentBoun

19.

22,

€. 1soZyme variation
d. all of the above
The mosl commonly uwsed
visual osssay  of promoter dctin
transgeme plants is

8, [-glucuronidase

. Octopme and Nopaline production
e Anthocyanin production

d. albino sectors

Global warming relers to the increase in
atmospherie temperature that 15 of serous
envirommental concem. The molocules that
contribute fo this phenomena are

a. 0z, ethylene, sulphur dioxide

b sulphur  dwxide, methane.  carbon
monexide

e ethylene, nitrous oxide, nzone

d. Cs, methane. chloroe fluro-carbon
compounds

The causal agent for leaf curd discase of
lomalo is

a  mycoplasma
b. wirus

e bacteria

d. fungus

Match the model sysiems listed (Column
1) with the biological systems { Column 1)
that have been studied well in that species

(4= 1=4)
Column I {Plant species)
(A) Mz
(B) Rice
(C) Tomaloe
(D)) Tobacco
Column [l (Biological systems)
{1} Anthocyvanin biosynthesis pathway
(i1} Gene transfor with Agrobacicriron
Tumefacicus
(ii1) Hormonal control of fruil ripening
{v) Heterosis and hybnd vigor

fa) Upon Agrobacterial infection of
wound m a plant. the cells at the
wound Site multiply rapidly to
produce a gall. Firstly, name two

OO
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M4

25,

26.

Z3.

Secondly, what is the fate of the T-
DNA m  the Ti-plasmid of
Agrobacterium?

(3)

(b)  Gave the causal organism for the
late blight disease of potato, State
the  symploms and  remedial
measures,

i2)
fa)  List three features that are uselul
selection erileria in choosmz o
model plant system for molecular
genetics.
i3
ib) Two individuals of a species that
are phenotypreally wild type were
crossed 1o each other [L was
observed (hat 25% of the seeds
produced [rom this cross aboried
with embryos arrested m  early
stages of development. Stale most
likely possible genclic cause for
this result.
(2)
State whal restriclion cnzymes are and
how win a restriction enzyme that has its
larget sequence present twice i a plasmid
be used to differentiate between hinear and
circular forms of this plasmid?
(3)
{a) Name four of the major tropical
vegelation types seen in India. In
which vegetation type would vou
cxpect the highest diversity of
trees?

(3)

(b)  List anv thiee methods used

currently o conserve plant genetic
respurCes,

(2)

Give the amino acid that is the precursor
for synthesss of the plant hormone
ethvlene. List the two reaclions and
enzymes catalyzing the reactions that
produce ethylene from S-
adenosy lmethionine

(5)

wwwnw. StudentBoun

alternatives are provided of which only on
correct. Write the correct answer in the answer

book by writing a, b, ¢ or d along with the
corresponding sub-question number,

td

(13= 1=15)
A microbial speeimen will appear in
varying degrees  of  darkness  when
examined under

a, bright—field microscope

b. phase- -contrast microscope
e dark—ficld microscope

d. electron microscope

Which  of the followmg organzlles
specializes m the synthesis and transport
of lipids and membrane proteins?

1. Endoplasmic reticulum
b, Lysosomes

¢ Golgi apparatus

d. Peaoxisomes

With respect to which of the following
features do  archachactenia  resemble
cucaryotes”

a,  Membrane-enclosed noeleus

b. Types of 1ibosomes

e Cell wall

d. Imbtator (RNA

The cytoplasm of the eucaryotic cells
contams a network of fibrous protens
called  evtoskeleton. Which  of  the
following protemn filaments 1s not a part of
the cytoskeleton!

a. Microtubules

b, Actin microfilaments
e Intermediate filaments
d. Nyosmn filaments

Durmg cell dwvision cyele, the mierval
between the completion of mitosis and the
beginning of DNA synthesis is called the

8, Gy ['lhi‘l-‘i.c
b. S phase

OO
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[}

The basis for the blocking action of the
alkalowd colchieme on cell division 1s
a, 1o block chromosome condensation
b o bock daughter cell formation
¢ 10 bind tubulin I
d. to allow only spmdle formation bu
retard the movement of chromosomes

Which of the following stalements about a
cell organelle is nol true?

a An organelle s any sub-cellular entity
(hat calalyzes  requisite  chemical
reactions 12
b. An organclle encloses and separales
specific  regions  from  rest of the
eytoplism
An organelle i any sub-cellular entity
that can be isolated by centrifugation at
a high speed
d. The specificity of the organelle resides 13,
in the organelle’s membranes

o]

RNA polymerase Il is responsible for
synthesis of

tRNA precursors

mRNA precursoms

{RNA precursors

35 rRNA and tRNA precursors

. meruzy gole resulting lrom

recombination of two Escherichia Coli lac
mutants produced half maxmal level of [i-
galactosidase without the inducer and
maximal level of [galactosidase with the
inducer. The senotype of the merozygote
15

o O Z /0T Z

W U EFTOT

e 01z /Iore

d. BTS04

A mutant of Escherichia Coli was solaled
that synthesized greater than normal levels 15
of tryplophan synthesizing enzymes i the ]
ahsence of typtophan. Tt was found to

make normal tip repressor and alvo had

normal  lip  operator.  Which  of  the
following mutations might résult in the
uhserved phenotype?

w. deletion in the tp promoler

TP

2 n

i6.

wwwnw. StudentBoun

e, deletion  just
sequences for the Irp ¢

d. deleton in the

The type of immunity that develops 3

an mdividual s mifected with anthrd

causmy bactenum, Bacillus anthracis, 15

4. pussive immunity

b, aetive immunity

¢, innate immonity

d.  imdividoal immunity

Which of the [ollowing cells phagocylize

and process antigens?

a. Macrophages

b, T-lymphocytes

e B-lymphocytes

d. Flasma cells

Syntrophism is the microbial association in

which

a, the organisms  utilize
contamed i the medium

b, the organisms utilize murients made
through photosynthesis

nuirients

the organisms  uhilize  msoluble

substrates

d. the organisms crossfeed on nutrienis
synthesized and released by the other
organisin

Which of the following stalemenis about

cyche  photophosphorylation 15 not

comreet?

a. It does not lead to the synthesis of
NADPH

b. It wusex electrons
photosystem [l

¢, It does not generate oxygen

[

supplied by

d. It leads to pumping of protons via
evtochrome bf complex

The  heat-sensitive  compenents  of
microbial media are sterilized by using

a. maoist heal

by drv heat

e radiation

d. membrane filtration

Match the metal 1ons. vitamins and related

OO
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17.

specific functions in microbial metabolism
listed in Column B,

Ar]=5
Column A
i) p-aminobenzoic acid
(i) Pantothenic acd
o) Vitamin By

fivi  Zn”
vy e
Column B

A Precursor of tetrahydrofolic acid, a
coenzyme invelved in trapsfer of one-
carbon units.

B. Constituent of thiamine pyrophosphale
that s the prosthetic group  of
decarboxylases and ransketolases,

". Present in eytochrome oxidase.

D. Precursor of NAD™ and NADP which
are coSnZymes of many
dehydrogenascs.

E. Involved m rearrangement reactions (e
g, glutamate mutase)

F. Involved m  vanous
ProCEsses.

G. Constituent  of RNA  and DNA
polymerases, DNA hindmg proleins.

H. Precursor of coenzyme A and of the
prosthetic  group  of acyl camier
proteins.

Fill in the blanks:

transport

(§=1=9)

i Each eucaryotic chromosome contams
three functional clements,  automous
replicalling sequences. centromere and

I Since host cells do not have enzymes
that can copy RNA imto RNA. the
RNA viruses must encode an RNA -
dependent KNA  polymerase and

for their multiplication.

¢ Photolithotrophs differ from
photoorganotrophs in that the electron
donors used by themare

d. When reduced Havoproteins come
together with oxypen, two toxic
compounds, hvdrogen peroxide and

CITLTRSEE = LFETE EPLN RSNSOI TSN
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dismutase to convert ¥

into harmless compound? *?*36 i

catalyzed by superoside z ‘
..0}

e. The overall stochiometne cquatid
fermentation of glucose mto ctha®
and carbon  dioxide by the yeast
Saccharomyees Cerevisiac 1s:
Glucode-2ADP+ 2Pi—»2Ethanol + 200,
=2ATP+2H0.

The standard free energy change for
this reaction is -235 k) per mole of
glucose,

If the prowth of the yeast is neglected.
the vield of ethanol will be L
grams per gram of glucose consumed.

{a) How does selective media Jdiffer

from differential media?
(2)
ih) What 18 the role of “fixation” of
cells prior to staining”
(2)
{¢)  Name a [uorescent dye commonly
used for Muorescence microscopy.
il
fa)  What 5 Pasteur effect” Mention
briefly the biochemical basis of this
effect.
(3

(by  Calculate the minimum value of

standard redox potential diflerence
(AE,") in volts that must be
gengrated by an aerobie
microorganism through its election
carriers 0 generate one mole of
ATP Assume that one electron is
iransferred. Given
(1) standard free energy charge
tAG ") for hydolysis of ATP is -
7.3 keal'mole and
{i1) Faraday constant. F, is 23.06
keal/voltmole

2

The plasmid molecules in the Escherichia

coli  evtoplasm  readily  undergo

recombination. When these plasmids are

solated from the E. Coli cells. about a

OO
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2]

Kba, Il these arc treated with EcoRI
endonuclease (Which cuts these plasmds
al one site only), a structure with four arms
is seen (Fig K6b) supgesting two plasimd
circles covalently joined at a single point.
a (&) Nustrate how such structures (in
the shape of figure eight) can result
duning recombination using Holliday
model of recombmation.
(3
b. I the dimmer (Fig. Kéa) was made of
interlocked plasmid circles or if it were
a twisted double length circle, what
type of structure would be formed on
clearing it with EcolRT1?
(b
c. How can recombmation of plusmids be
prevented in the E. Coli host?

CXO

Fig. K&(n)

il

Fig: Ké&(b)

()  Wnite down the two key reactions
specilic w the glyoxalate ovele
Which are utilized by
microorganisms  growimg on 2-
carbon substrale. acetic soid. as the
sole source of carbon and energy
under serobic conditions.

(2)
(by  Wnite down the balanced equation

tor conversion of acetvl CoA Lo 2
suceinote which includes colaciors
also,
i
wwwnw. StudentBoun

end produets? Assh
OFZANISM  pOsSesses
phosphate shuttle for
NADIT  from  cvioplas
mitochondna.

(1) Define the terms trophophase und
wiophase as they apply lo
secondary metabolism

(2)

(b} In pemeillin fermentation, why 1511
important to feed glucose slowly to
the fermentation broth  dunng
procluction phase {o get lgh yield
of pencillin?

(1)

{¢)  What are the specific features ol
the mutant sirain of
Corynebacterium glutammeum
which make them mdustnally
uselil for production of glitamic
aad?

(2]

0: ZOOLOGY

ONE MARKS QUESTIONS (1-20)

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

(200 = 1 =20)
The largest number of lving animal
spevies belongs 1o the phy lum:
a.  Chordata
b. Arthropoda
e Amnelida
d. Mollusca

The scientist who proposed theory of
evolution based on natural selection
stmilar 10 that proposed by Darwin was

o Willace

b | e

OO
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d. Lyell

A human male was found 1o have a single
Bam body, What is the sex chromosomal
constitution of this mdividual

o XY

b, XXXY

¢ XXY

d. XYY

In a senogralt, the source of the grafted
lssue s lrom:

a. the same miividual

b. an individual of the kame species but
different strain

¢ an individual of the same stram
d. an individual of a different species

Which among the following is a marine
ecosystem:

a. Lentic

b. Lot

e Wetlands

i, Pelagic

Caenorhabditis  clegans, an  organism
extensively wsed i the smdy of
development 1s

4. Arthropod
b Annelid

¢ Nematode
i Protozoan

Miracichum larva ts found m the life eycle
il

# Fasciola
b, Tasnia
¢ Ascaris
i Lumbricus

The ammo acid comespomding 1o the
nucleotides present in intron are not found
in protems because

4. inirons are not transerbed

b, inlron sequences are lost  during
mRNA processing

¢, intron sequences of mRN are not
translated

o inlron sequences are lost duning protein
sphicing

wwwnw. StudentBoun
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Iry panosome
plasmodium
paramoceim
. entamocha

During  development, it the blastop
forms anus, the embryo i of

#, Molluse
b. Echmoderm
e Annelid
d.  Arthropod

The cells that produce and  secrete
antibody molecules in mammals are

a. Macrophages
b. Eoswnophils
e, Plasta cells
id. Eryvthrocyles

Which of the lollowing hermones is used
in pregnancy detection in humans

a. Testostenome

b. Leutemsing hormone

¢ Choronie gonadotropin

. Progesterone

Mules cannot praduce mules because of
a. Hybrid sterility

b, Behavioural isolation

¢ Hybrd mviability

d. Teological isolalion

The Respiratory pigment in Limulus is
4. Haemerythrin

b. Haemoglobm

e, Chlorocruonn

d. Taemocyanin

Which of the following protcins s
mvolved in ATP  hydrolysis  during
muscular contraction

4. Actin

b Myosin

¢ Dystrophin

d. Tubulin

Which of the following is a living Fossil?
#. Lepidosiren

b, Hhippocampis

g =

P
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17.

18

19,

A family  tree  constructed  using
phylogenetic classificanon 1s called

a, dendrogram

h. histogram

¢ hologram

d. cladogram

The hormone responsible for reduction of
urine seeretion by human Kidney is

a, Vasopressin

b, Osytoen

¢. Epinephrin

i Thyroxine

The ammo acid encoded by the Codon
AUG is

& Leucine

b, Methionine

e Glyeine

d. Lysine

Which of the lallowing genetic disorders
in due to the defective synthesis of a
secretary protein in liver

a, Cystic fibrosis

b. Hypercholesterolaemia

¢ Haemophilia

. Sickle cell anemia

hateh the scientists in Column 1 witl their
contnbutions m Column 11

{(3-1=39)
Column 1
A Jacob and Monod
B. Spemann and Mangoeld
', Hardy and Weinberg
1. Urcy and Miller
E. Edelman and Porder
Cilwmn [T
Allele frequency moa population
Antibody structure
Oiperon concepl
Embryonic induction
Biochemical evolution
Crenetic code
Membrane structure

Thatimae Fha Falloom s

=4 BN LR W) e

wwnw. StudentBoun
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a. Pacdomorphosis
b. Parthenogencsis
¢, Homeobox
d. Diuapausc
¢ Ribozyme.

23, (a)

(bl

24 (&)

(h)

OO

What 1 altruistic behaviour?
What 5 s evolulionary
significance?

12)
Tn a4 small lake. the population of
calla.  was  attempted to he
extimated. 300 catla were caught.
400 of them were marked and
released. A week  later, from
amongst & catch of 600 catla, only
30 were found to be marked. What
1% the 1otal population of catla in
the lake? How did you derive the
answer?

(3

In humans, blood is pumped into
the aorta at a much higher pressure
than the blood entering pulmonary

arterv, Explain  how ths
achicved and  what s ils
physiological significance?

{2)

Name the cells required o generate
hybridoma for the production of
monoclonal antibodics. How 1s the
hvbridoma selecled? What 15 the
principle involved in the selection
of hybridoma?
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