2010 XL

XL : LIFE SCIENCES

Durarion : Three Hours Muoximum Marks ;110

Head the following instructions carefully,

I This question paper conlaing 24 pages including blank pages for rough work. Please check all pages and report discrepangy,

il any.

2. Wrile your registralion number. your name arki name of the sxamination cenire at the specified locaons on the dght hall of
the Optical Response Sheet (QRS).

3. Using HB pencil, darken the appropriste bubble under cach digrt of your registration number and the letors comesponding 1o
YOUT PApEr Conde.

4. Allthe guestions in this quesuon paper are ol obicctive type.

5. Questions must be answered on Oplical Response Sheet (ORS) by darkening the appropriate hubble (macked A, B, C, D}
using HB pencil sgainst the question number on the left hand side of the ORS. For each question darken the bubble of the
correct anawer. In case you wish to change an answer, ¢rase the old answer completely. More than one answer bubbled
against a question will be taken as an incomect response,

6. There are a iotal of 65 questions Garying 100 rmarks.

7. This question paper contuins six scctions as listed below. Sectons: GA (Gepernl Apimdey and H (Chemisiryd gre

sumpulsery seclions. Choose twe more secdions from the remaining seclions I through L.

Section Page MNo. | Section Pxge No.
GA. Geneval Apliinde a2 1. Botany )
H. Chesmiziry e K. Microbinlagy i
I Biochemistry o7 L. Zoclogy 18

Using HB pencil, mark the scotions you kave chosen by darkening the appropriate bubbles on ihe lel hand side of the ORS
provided, Make sure you have correctly bubbied e sections you bave chosen. ORS will nol be evalusted il this
information is NOT marked.

8. There are 10 questions camying 15 marks in General Aptitde {GA) section, which is compulsory. Questions Q.1 - Q.5 will
carry I-mark each, and questions Q.6 - Q. 10 will carry 2-marks each.

9. There are 15 questions carrying 25 marks in Chemistry teclion paper (Section H}, which is <ommpulsory. Questions Q.1 - Q.5
will carry 1-mark cach, and questions Q.6 - Q.15 will carry 2-marks rach comaining 1 pair of common dala and ! par of
linked questions. Questions Q.12 and Q.13 (| pair] are common dara guestions with 2-marks sach, and quesbons G 14 and
LL15 () pair) are linked answer questions with 2-marks each. The answer to the second guestion of the linked answer
questivns depends on the answer to the first question of the pair, If the firs question in e tinked pair is wrongly answered
or is un-antempicd. then the answer 10 the second question in the pair will not be evaluated.

10. Each of the other XL section papers tSeclions | through Ly contains 20 questions camying 30 marke. Questions Q. [ - Q.10
will carry |-mark each and questions .11 — Q.20 will carry 2-marks each.

1. Un-aiemped questions will camy zero mirks.

l2. Wmong answers will carry NEGATIVE marks. In GA, for €11 - 0.5, % mark will be deducted for 2ach wrong answer and
for Q.6 — Q.10 % mark will be deducted fur cach wrong answer. In XL Section H. for Q.1 — €5, % mark will be deducted
for each wrong answer and for 0.6 - ©.13, % mark will be deducted for each wring answer, The question patr (G 14, Q.15
is questions, with linked answers. There will be negutive marks only for wrong answer to Lhe first question of the linked
anzwer question pair, Fer Q 14, #mark will be deducied for wrong answer. Therz is no hegative murking Tor .15 In all
ather X1, s¢ction papers (Scction 1 through L), for Q.1 - Q 10, % mark will be deducted for cach wToTiE ansswer and for .11
—Q.20. % mark will be deducted for each wrong answer

13 Calculator (withour duta connectivity) is albowed in the excmination hall,

14, Charts, graph sheets or 1ables are NOT aBewed in the exasination hall,

1%, Rongh work ean be done on the question paper itselt. Addimonalty. blank [rages are provided at the end ol the question paper
ot rouph work.
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GA: General Aptitude (Compulsory)
Q.1 - Q.5 carry one mark each.

Q.1 The question below consisis of a pair of related words Jollowed by four pairs of words. Select the
pair that best expresses the relation in the original pair.
Unemployed : Worker

(A Tallow : land

(B} unaware : sleeper
{C) wil - jester

{IH renovated : house

Q.2  Choose the most approprigle word from the options given below to complete the following
senience:
His rather casual remarks on politics his lack of seriousness about the subject.

(A) masked
{(B) belied

(C) betrayed
(D) suppressed

Q.3 Which of the following options is the closest in meaning to the ward below:
Circuitous
{A) cyclic
{B) indirect
{C) confusing
(D)) crooked

(.4 25 persons are in a room. 15 of them play hockey, 17 of them play football and 10 of them play
both hockey and feotbali. Then the number of persons playing neither hockey nor football is:

(A)2 (B) 17 (C) 13 D) 3

Q5 Chouose the most approprigte word from the options given below to complete the following
sElence’
If we manage Lo our natural resources, we would leave a better planet for
our children.

{A) uphold
(B) restrain
{C} cherish
{I}} conserve

Q.6 — Q.10 carry two marks each.

Q.6 5 skilled workers can build a wall in 20 days: & semi-skilied workers can build a wall in 25 days;
10 unskilled workers can build a wall in 30 days. If a team has 2 skilled, 6 semi-skilled and
5 unskilled workers, how long will it take to build the wali?

(AY 20 diys {B) 18 days () 16 days I 15 days
Q.7  Given digits 2, 2. 3, 3, 3, 4, 4, 4, 4 how many distincl 4 digit numbers greater than 3000 can be
formed?
{A) M (3151 () 52 (D) 54
XL - T 2/24
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2010 XL
Q.8  IM137+ 276 =435 how much is 731 + 6727

{A) 534 (18] 1403 {C) 1623 (D} 1513

09 Hari (H}., Gita (G). Irfan (1) and Saira (3) are siblings (i.e. brothers and sistersi. All were bom on
1" Ianuary. The age difference between any (wo successive siblings (that is born one after another)
i5 less than 3 years. Given the following facis:

L. Hari's age + Gita’s age > Irfan’s age + Saira’s age.
il.  The age difference between Gita and Saira is | year. However, Gila is not the
oldest and Saira is not the youngest.
in.  There are no twins.
In wha order were they bom {oldest first)?

(A) HSIG {B) SGHI (C) IGSH (D) IH5G

Q.1 Modern warfare has changed from large scale clushes of armies to suppression of civilian
populations. Chemical ngents that do their work silently appear to be suited to such warfare;
and regretfully, there exist people in military establishments who think that chemical agents
are uselul tools for thejir cause.

Which of the following statements best sums up the meaning of the above passage:

{A) Modemn warfare has resulted in civil sinfe.

{B) Chemical agents are useful in modern warfare.

{C’) Use of chemical agents in warfare would be undesirable.

(I3) People in military establishments like to use chemical agents in war.,

END OF SECTION - GA
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AL

H : CHEMISTRY (Compulsory)

Q.1 = Q.5 carry one mark each.
Q1. For a spontaneous process. the total entropy change (AS___ +AS |, pn.. )75
{(A) equal 1o zero (B) greater than zero
{C) less than zero for endothermic process (D1 less than zero for exothermic process
Q2. A battery delivers a steady current of 1.25 A for 90 minutes. The total charge *Q° {in Coulomb
urLits) is
(A) 6750 {B) 10123 {Cy 1125 {125
Q.3.  Molecule that has no lone pair of electrons on the central atom (among the choices) is
(A) XeF, {B) PF, (C) CIF;s (D) BF;
Q.4. The oxidation state of nicke] atom in the coordination compound [Ni(NH::CI]Cl is
{A) -1 (B) O (C) +1 (D) +2
Q.5. The compound that is aromatic, among the choices, is
(+) {-)
w3 om0 e e O
Q.6 - Q.15 carry two marks each.
Q.6. Consider the following equilibrium reaction:
CO (g) + Cl: (g) wmmine COCY; (2)
0.60 atm of CO and 1.10 atm of Cl, were mixed in a constant volume reaction vessel al a particular
temperature, After the equilibriuin was established, 0.10 aim of COCl; was observed. The
equilibrium constant for the reaction is
(A)0.02 (B¥0.15 {$)02 (D) 6.6
Q.7. For a particular reaction, the use of a catalysl redwces the activation energy (E,) to one-third its
original valve. The ratio of rale constants (Keuatyzo / Kuocatiyzes) is
: 2E E
113 {Cy exp| —= {D) ex - ]
{A)l (B) p[ERT} P(ZLRT
Q5 Among heplan-1-cl. heplan-2-0i, heptan-3-o! and heptan-4-ol. compounds those exhibit optical
activity are
{A) heptan-2-ol and heptan-3-ol (B} beptan-2-0] and heptan-4-ol
(C) heptan-3-¢l and heptan-4-ol (D} heptan-1-ol and heptan-4-ol
XL 4124
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.9 Structure of the compourd Y in the following reaction seguence is

Br, KO'Bu
_— e —rr————
@ ACOH X Y
Br
(A) \© {B) @ (C) @ {D) @

Q.10. The ionizalion energy follows the order

(A)O' >0, >0, >0 (B) 02> 05" > 0. > 0y
(CrOy >0 >0 50, (D) O > 0,204 >0
Q.11. Reaction of Na;SO; with 2 equivalents of HCl produces a gas X, Sclation of X in water is acidic in
nature. X is :
(A) Oy {B) Cl, (C) SO, (I H;S
Common Data Questions

Common Data lor Questions 12 and 13:

The ionization constants of phasphorous acid (HyPO} are K, = 3% 107?; K= 1.7 x 107
Q.12.  For a dilute solution of phosphorous acid in o pH 5 buffer, the predominant specics is

(A) H;PO, (B} H,PO,~ (C) HPO,* (D) PO,

(.13 The structure of phosphorous acid is

? P
(A) HO—FP—OH (B) HO—R—C0H
H H
HO ! '? "\00H
{C B (¥ P
H H o
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Linked Answer Questions

Consider the reaction sequence

Meo\@ {CH,G0),0 « i. Br,  NaOH
= ¥
anhydrous AICI .
ydrous * {major product) 1. HyO®

Q.14. The structure of X in the above reaction sequence is

0
Ma(r Med Q
SO W T
Mel Mad
O
(C) ) O\
Q( D)‘k
(o}

Q.15. The structure of Y in the above reaction sequence is

M\Qi OH MaO Br
(A} (8} \©/
MeD MsD
R U ol
Br
o}

END OF SECTION - H
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| [ : BIOCHEMISTRY
Q.1 — Q.10 carry one mark each.

Q.l.  Nucleolus is involved in the symhesis of

{A) rRNA {B}IRNA {C) DNA {D) mRNA
(0.2.  In oyptophan operon, fryptophan acts as

(A} Repressor (B} Activator {C) Co-repressor {I)) Co-activalor
Q.3.  Positive seiection of T cells ensures

{A) MHC restriction {B) Self tolerance

(C) TCR engagements ([)) Activation by co-stimulatory signal
Q4. A DNA-binding motif is

{A) Helix-loop-helix  (B) Helix-turn-helix  (C) Helical wheel (P Loop-helix-loop
2.5.  Amino acids responsible for N-linked and O-linked glycosylation of proteins are

{A) Asparagine and Aspartic acid (B} Glutamine and Serine
{C) Glutamic acid and Serine (D) Asparagine and Threonine

Q.6.  One of the following compounds is NOT a newrotransmitter

{A) Dopamine {B) Glutamic acid {C) Histidine (D) Glycine
Q.7.  Approximate melecular weight (kDa) of the product after translation of a 390 bases mRNA will be
(A) 48 (B) 26 {C) 39 (D) 14
Q.8 Lineweaver-Burk plot is a plot of
1 ! (B) v, vs [S ] i 1
A) — v v — v 15
@ © v verg (D) v,,“”

2.9 A mixture of proteins (W, X, Y., Z) elute from Sephadex G-200 column in the order W, X, Y, Z.
The protein with maximum electrophoretic mobility on SDS-PAGE will be

(A)W (B X €)Y (D} 2
(.10, Specific precursor for all prostaglandins is
{A) Oleic acid (B) Arachidonic acid () Palmitic acid (D} a-Linolenic acid
Q.11 - Q.20 carry two marks each.

Q.11, Chymolrypsin and lysozyme are involved respectively in

P. Retnoval of successive carboxyl terminal residues
Q. Hydrolytic cleavage of peptide bond

R. Cleavage of glycosidic C-Q bond

5. Oxtygen transport in blood

(AP, Q (B)Q.R () Q.8 (D} R, S
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(2.12. Match the items in Group 1 with those in Group 2

Group 1 Group 2
P. Isotvpe swilching l. ¥V, dormain
Q. Clonal anergy 2. Non-responsive 1o self antigen
R. Class I MHC 3. Non-responsive T, cells
5. Self wlerance 4. By-microglobulin
{A)P-1, (4, R-3, §-2 (B) P-2, Q4. R-1,8-3
(CYP-1,Q-3. R4, 52 (D) P-2, Q-1. R-3. §-4

.13, Muluple RNA polymerase transcribes a DNA template, unwinding about L5 tums of DNA
template per transcription bubble. From the structural information of classical B-DNA, how many
transcription bubbles are possible for a 130 base pair DNA molecule?

{A)12 By 27 () 6 (D) 270

(Q.14. Match the iteins in Group 1 with the most appropriate separation techniques in Group 2

Group 1 Group 2
P Mixwre of glycine and albumin L. Gas chromatography
Q. Mixture of 26 and 60 kDa proteins 2. Dialysis
R. Histones from nuclear extract 3. Aifmity chromatography
5. Lecting 4, Size exclusion chromatography

5. Thin layer chromatography
6. Cation exchange chromatography

(AYP-1,Q4, R-3, 5.5 (B) P-5, Q-3, R-6, 5-1
{CYP-2, Q4 R4, 5:-3 {(IHP-a, Q-5 R-2, 54

Q.15. In the two half reactions
Acetaldehyde + 2R +2¢ — Ethanol AE =-016 V
NADH+H — NAD s+ 2H +2¢ AE =-032V
(F = 23,063 cal/V)
The A G (or coupled reaction will be

{A) +7.400 cal (B)=7.400 cal (0} =22.200 cal (D) +22,200 cal

.16, Mauch the parameiers in Group 1 with the correct options in Group 2

Group 1 Group 2

P. Ky . Catalytic efficiency of the enzyme

I
Q. ko Ky 2, Affinity of enzyme to the inhibitor
R. pk, 3. Affinity of enzyme to the substrate
5K 4. Maximum buffering capacity
(A)P-3,Q-1.R-2, 54 (B} P-3,Q-1, R4, 5-2
(CIP-1,0-2, k-4, 5-3 (M P-1, Q-4 R-2, 5.3

Q.17. The rise per residue of o-hefix is about 1.5 A. A protein spans 4 nm bilayer 7 times through its
ransmembrane a-helical domain. Approximutely, how many amino acid residues constitule the
transmembrane domain of the protein

(A} 103 (B} 450 [y 30 (D) 19}
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.18 Match the proteins in Group 1 with their correct functions in Group 2

sroup 1 Group 2
P. Shaker protein 1. Inner ne:mbrane receptor
(2. Bacteriorhodopsin 2. Active transport
R. Porin 3. Valage gaied K* channel
S. ABC transporter 4. Light driven H* pump

3. Membrane fusion
6. B-barrel simple diffusion channel

{AYP-4,Q-2,R-3.5-5 {B)P-3,Q-3.R4, 5%
{C)P-6, Q-1, R-5, 54 (D} P-3, 04, R-6, 5-2
Q.19. The melabolic disorders, Alkaptonuria and Phenylketonuria are caused by defects in the enzymes

P. Glucose- 6-phosphalase

Q. Phenylalanine hydroxylase

B. Homogentisatel,2-dioxygenase
S Tyrosinase

(A)Q.R (B)P.R (CP.Q (D1Q. 3

Q.20. Match the metabolic pathways in Group 1 with the corresponding enzymes in Group 2

roup 1 Group 2
P. B-Oxidation 1. Ribulose bisphosphate carbosylase
Q. Glycolysis 2. Phospholnxtokinase 1
R. Gluconcogenesis 3. Phosphoenol pyruvate carboxykinase
5. Calvin cycle 4. Thiolase
3. Phosphofructokinase 2
{AYP4, Q-2 R-3, 55 {B) P-3,Q-2, R4, 5-1
{COYP-3, Q- 1.R-5, 82 {D) P4,Q-2, R-}, 5-1
END OF SECTION -1
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J : BOTANY

Q.1 — Q.10 carry one mark each.

Q.1. When changes in the phenowype Or gene expression occur without changes in the underlying IINA
sequence. the phenomenon is called
(A Mutation (B) Eugenics {C) Epigenatics {D} Epistasis
Q2. A population prowing exponentially can be deseribed by the differential equation dWide = rN,
where oN/dr represents the rate at which the whele population grows, & is the size of the
population, r is the mtrinsic rate of increase, and ¢ is time. According to this equation, the per capita
rate of growth is
(A} Highest ac large & iR Consiant
{C) Lowest al large N {D) Highest at small &
(2.3, Which one of the fullowing is NOT a plant hormone?
{A) Abscisic acid {B) Brassinosteroid (T Erhylene (DY Cytokine
Q4. Arabidopsis and rice have dipleid chromosome numbers of 10 and 24, respectively. Assuming no
crossing over taking place, genetic vadation among F; individuals in a genetic eross is likely o he
(A) Same in both species bul not zero
(B) Morc in Arabidopsis
{Cy More inrice
{D) Zera in both the species
(0.5,  Which of the following statements is CORRECT?
{A) Plants adapted to cold environment have higher ratio of “unsaturated to saturated” faity acids
in their membrane compared to those adapted to hot environment
(B) Plants adapied 10 coid environment have Jower ratia of “unsaturaled to saturated™ fatty acids in
their membrane compared 10 those adapied to hot environment
(C) Plants adapted to cold environment have same ratio of “unsawrated (o saturated”™ latty acids in
their meinbrane compared to those adapted (0 hot eénvirontinent
{D) Plants do not have any unsaturated farty acids in the membrane
£.6. A sign is hammered into a tree trunk 2 meters above the wree’s base. If the tree is 10 meters tali and
elongates | meter each year. how high will the sign be afier 10 years?
{AY 12 melers {B) 7 melers {C) 4 meters {D) 2 melers
().7.  Inthe arrangement of floral parts in a bud, identify the INCORRECT staterment
{A) Valvate: where the petals or sepals do not overlap but simply touch one another by their
Margins
{B) Scabrous: petals rough and harsh to touch
{) Epicalyx: an extra calyx found in some flowers outside the culyx
(D) Imbricate: where sepals and petals overlap cach other at the margin
KL T 124
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2.8. The possible genotypes of endosperms borne on a heterozypous (Rr) plant will be
(A} RRR. RRr. B, (B) RRx, Rr
(CYRE,Rr.mr {D)Rr
.9. The amount of chemical energy available to consumers in an ecosystem is best represented by

{A) Gross primary production (B} Net pnmary production
(C) Respiration (D) Phatosynthesis

Q.1G.  Free radicul scavenging activity of a medicinally importam planl extract can be quantified by

{A) ABTS {2.2"-azimo-bis-(3-ethy] benzothiozoline-6-sulphonic acidy) method
(B} Bradford method

{Cy Walkley and Black method

(D) Kjeldahl method

Q.11 - Q.20 carry two marks each.

Q.1l. ldentify the CORRECT sialemenis from the following

P Lenticels are the small pores present on the surface of the stem or branches of woody plants

Q. Glyoxysumes contain chlorophyll molecules in their thylakoid membranes

E. The enzyme ribulose 1, 5 bisphosphate carboxylase is otherwise known as carboxydehydrmase

S. 18 ATP and 12 NADPH molecules are utilized for fixing 6 molecules of CO; in the dark
reaction of photosynthesis

{A)P, O (B)P,R (C)Q.R (DIP. S

.12, Maich the following

Group 1 Group I1 Group 11
P. Sorghum 1. Gossypol i.  Prorein
Q. Castor 2. Strychnine ii. Glycosidic conjugate
R. Mushroom 3. Dhurrin ni.  Alkaloid
5. Couon 4. Bungarotoxin iv. Palyphenol
5. Ricin v. Lipid
4. n-Amanitin vi. Cyclic peptide
(A) P-3-i, -5-1, R-6-vi, 8- 1-jv (BYP-2-iii, Q=d-iv, R-1-11, §-0-v
(C)P-2-vi. Q-5-v. R-1- iv. 5-6-ii (D) P-2-4, Q-3-i1i. R4-iv. S-1-v
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Hin X1,

313, Ideniify the correct maich

Group § {Anther} Group Il {Type of fixalion)
P 0 Basified

Longitudinal

Darsifixed

Adenate

Porous

Yersalile

o b P}

R 5
{AYP-1, 04, R-6,53 (BJP-2,Q-3,R-5.5-6 (C)P-1.Q-2, R4, 55 (D)P4,Q-)R-5 56

().14. From the struclures given below, identify the compounds

Group I (Structuve) Group [[ (Compound)
P Q Etbylene
Sy Indole bulymic acid
Nicoline

Indole acetic acid
Gibberellic acid

2
z\ r,.ﬁ
9—
[ O I SV I N )

W O, I Menthol
4 5
CH: = CH]
: e TH = QA
H
I
H
(A)P-6,Q-3,R4.5-1 {(B)P-5,Q-2,R-3,5-1 (C)P4,Q-3 R-2 56 D) P-1,Q-2. R-5, 5-6
Q.15. Regarding the relationships between two organisms in an ecosystem. match the following
Group ! (Relationship} Group Il (Definition)
P. Commensalism 1 Balh arganisms are benefited
Q. Munalism 2 One impeding (he success of Lhe other
R. Parasitism 3 One organism benefits bul the other is unaffected
5. Amensulism 4 One benefitel, other is harmed

(AYP-1L Q2 RS54 (BYP-2.0-3, R4.5-1 {CyP-3.Q-1, R4.5.2 (D P-1.0Q-4, R-3,5-2
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Q.16. Name lhe stmctures given below in the order of their appearance and identify comresponding
givcosidic linkages

CH,OH

n, E:/i,_ ° H CHyOH
/ * 0—'@ . H H a H
Brmck Ao ! ¢H H
i -
“H'_g § om
., H H
Ao e,
Mun B
L]
(A) Amylose, Cellulose; (al—4}, (B1—6) {B) Cellulose, Dextran; (p2—4), {a3—a)
{C) Starch, Cellulose; (@] —6), (ol —4) {2 Amylopectin, Amylose; (el —0), (#1—4)

Q.17. Identify the CORRECT suiements
In Arabidopsis, vernalization is associated with

P. Chromatin modification al the FLC (FLOWERING LOCUS ) locus
. Degradation of the FLC protein

R. Inactivating the FL.C protein by posi-iranstational modification

S. Down-regulation of FLC iranscript

(A)Q. 8 (B)P, S (C) P.R D) Q.R

(.18. Which of the following statcments in plant respiration are CORRECT?

P. The oxidative Penlose Phosphate Pathway can accomplish the oxidation of glucose in the
stroma of mitochondria

. ATP js produced in the reaction step of TCA cycle catalyzed by succiny! CoA synthatase

R. In addition te Cytochrome ¢ oxidase. an alternative oxidase enzyme resistant to cyanide
reduces oxygen molecule in the eleciron iransport system

8. In Glyoxylate cycle aceryl CoA reacts with citrate 1o form n-kelo glutarale

(A)P. R (B} P, Q C) Q. R (D) Q.5
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- X1,
.15, Study the following diagram depictimg the plant eell eycle and match the following
Stages of cell cycle [ Type of cyelin
P. Late Gl-phase 1. CyclinB
. Beginning of S-phase 2. CyelinE
R. Prior to mitotic phase 3. §-Cyclin
5. Early Gl-phase 4. Cyclin D
(A P4Q-3, R-1.5-2 (B)P-2,Q-3,R-1.84 (C)P-1,Q4,R-3.5-2 (D)P-3,Q-1,R-2,54
Q.20. In the context of plant development, which of the following statements are CORRECT?
P. Cell migration is absenl
Q. Apoptosis plays a majar role
R. Pattern formalion continues throughout lile
5.  Homeotic changes are caused by mulahions in non-homeodomain proteins
(AP QR MIQ.R & () P.Q.S {(MP.R.5
END OF SECTION -]
xL 14424
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K : MICROBIOLOGY

3.1 — .10 carry one mark each.

Q.. Aneleciron microscope has higher resolution as compared to the light microscope. This is because

{A) the wavelength of an eleciron is longer than the wavelength of light
{B) the wavelength of an ¢lectron is shorter than the wavelength of light
{C) the electrons can peneirate the sampie beuer

{13} they use differanl stains

.2, Bacterial cell Iysis by lysozyme is dug 1o the

{A) hydralysis of ¢-1.4-glycosidic bonds between the N-acetylglucosamine and N-acetylmuramic
acid

(B) inhibition of cell wall synthesis

() bydrolysis of pentapeptide bridges

(D} bydrolysis of 3-1.4-glycosidic bonds between the N-acetylglucosamine and N-acetylmuramic
acid

Q3. The recombination frequencies between Lhree genes x, y and 2 are as follows:
¥ L0%, y-z: 1A% and x-z: 1.2%. Then the gene order is

(A) %-2-¥ (B) x-y-z (Chy-n-z (D} z-x-y

Q4. A muiant phenotype due 10 a nonsense mutation can be rescued by a mutation in tRNA gene. This
rescue is an example of
(A} induced mutation
(B suppressor mutation
() spontancous mutation
{D¥ delation muotation

Q.5.  Ames test is performed (o detect

{A) mutagen {B)pH {C) nutrient stress (D3 salinity

Q.6.  Wild type & coli forms purple colored eolonies on EMB-lactose plate. This is due to
tA} increase in pH of the medium
(B) decrease in pH of the medium
{C} secretion of purple colored pigment
{I1) sceretion of f-galactosidase

Q7. The resistance of a lambda lysogenic E.celi 1o re-infection by lambda is mediated by

{A) blocking entry of the incoring lambdz DNA

(BY degrading the incoming lambda DNA

{C3 blocking transeription of the incoming lambda DNA
(DY rigprering mutation af the lambda receptor of the host

Q8. Pasteurization of mik is carried oul by

{A)Y barling Tor 5 min {B) heating at 72°C for 30 rmun
{C) heaning at £3°C for 15 min (D) heating w 63°C for 30 min
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Q.9. A growing bacterial culture with a doubling time of 20 min reaches cell density of 2 x 10° cells/ ml
in 3 hours. How much time would it take to reach the cell density of 1 % 10%cells fml?

{A} 200 min (B} 130 min (€ 160 min (D 9 min
Q.10.  The quickest way to determne baclerial growth in erms of viable cells is through

(A} Most probuble number (MPN) technique (B} Spread plate method
() Pour plate method {3} Slide culwire technique

Q.11 — Q.20 carry two marks each.

Q.11. Match the scientist from Group 1 with the commesponding contribution listed in Group I1

roup I Group 11

P. Roben Koch 1. Discovery of endospores

Q. Walter Hesse 2. Diisproved spontancous generalion

R. Louis Pasteur 3. Discovery of caustive ugent of tuberculosis

5. Ferdinand Cohn 4. Use of agar as solid media

5. Invention of microscope

{A)P-5,Q-3R4.5-2 {B) P-3.0-4.R-2.5-5
(O P-3.Q0-4R-1.5-5 {D) P-3.04,R-2.5-]

Q.12. Superantigens elicit a very sirong T cell response because they

{A) bind to the specific antigen binding site on the T cell receptors (TCR)

(B} bind to the site on T cell receptor (TCR) that is owtside the anligen-specific binding site
{C} directly activate the T cell without the help of antigen presenting cells

{I directly induge cytoking secretion by macrophages

Q.13. MHC-I groove cin be loaded with peptides of only 8-10 aming acids because

(A) MHC-I groove is closed on both ends

(B} fragments ol only 8-10 amino acids are generated in MHC-1 bearing cells

(C) Bz-microglobulin of MHC-1 prevents the binding of large peptides 10 MHC-1

{D) B polypeptides of MHC-] prevents binding of 8-10 amino acid long peptides 1o MEC-I

- + +
(.14, Ina Iach.'m'Z HacQ lacZ pamial diploid. of the two lacZ enzymes, only the mutant enzyme

- c , .
(facZ ) is synthesized constitutively. This observation shows that {acty  murtation is

{A) trans-dominant
(B) trans-recessive
(CY céis-dominanlt
(D) cis-recessive

Q.15 Which one of the tollowing events oceurs in prokaryotes but NOT in eukaryotes?

{A} Proigan phosphoryiation

{B) RNA polymerase and promwoler interuction
() Control of ranscription by aitenuation
(12} Formation of Okazaki fragments
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Q.16

Q.17.

Match the pathiogen in Group T with the comesponding disease in Group I1

sroup | roup Ll
P. Bacteria 1. Measles
Q. Virus 2. Candidiasis
R. Fungi 3. Malaria
5. Protozoa 4. Bovine spongiform encephalitis

5. Tuberculasis
(A)P-1,0Q-2, B4, 5.5 {BiP-i, 4. R-2,. 53
(CYP-3, -1, R4, 5.2 (D P-5,Q-1, R-2, 5-3

A bacterial culture was diluted 1000 fold and 0.1 ml of this diluted sample was spread per plate on
nutrient agar. In a triplicate run, the number of colonies formed is 121, 93 and 86. The number of

colony forming units/tnl in the original bacienal culture is

{A) 10° {BY 10

Q.18.
Group [

P. Azpergilius oryzae

Q. Brevibacterium flavum
R. Thiekacillus ferroxidars
S. Saccharomyces cerevisiae
T. Rhizobium mefilon

(A) P-1.0-6.R-4,5-5,T-2
(C) P4,0-1.R-6.5-3T-5

Q.19

() 10°
Maich the microorganism in Group 1 with the application in Group [1

Dy 10F

1. Metal ore leaching

2. Glucoamylase producer
3. Bread making

4. Glutamic acid producer
5. Penicillin producer

6. Symbiotic nitrogen fixer

{B] F'2TQ_4$R_] 15'3 .T'ﬁ
{L) P-6,0Q-2,R-3,5-5T-1

A mutant of E coli grows normally on glucese or on glyceral but not on acetate. The most likely

metabaolic pathway that is defective in this muiaat is

{A) Glyoxalale cycle

{B} Hexose monophosphate shunt
{C) Krebs cycle

{D} Enner-Duodoroff pathway

Q.20.  March the resistance mechanism in Group I with the antibiotic in Group II
Group | Group 11
P 3-Laclamases 1. Amineglycosides
). Enhanced folate metabalism 2. Penicillins
R. Drug efflux 3. Sulfa drugs
5. Phosphorylation of the drug 4. Tetracyclins
T. Mutant RNA polymerase 5. Waladixic aqid
6. Rifamycin
{A)P-2.Q-3.R4.8-5T-6 (B} P-3.0Q-4 R-1.5-6,T-5
(CyP-20-3R45-1.T6 (D} P-1,3-2 R-35-4 T4
END OF SECTION - K
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L : Zoology
Q.1 — Q.10 carry one mark each.

Q.1.  From the perspective of developmental origin. which of the following structures is homologous to a

Lortoise shell?
{A) Exoskeleton of a lobster {B) Bones of a fish
{C) Skuil of humans {3} Feathers of birds

Q.2.  Acoelomates arc characterized by

{A) the absence of cavity surrounding the internal organs

(B) the presence of huge bady cavity, as in case of terrestrial animals
(C) the presence of air sacs, as in case of birds

(D) the absence of brain in a group of extincl species

Q.3.  ldentify the phylum that is characterized by the animals that have segmenied appendages.

{A) Cnideria {13) Ponilera
{C} Arthropoda {10 Mollusca

Q4. Which one of the lollowing is the smailest biological unit capable of evolving over time?

(A) A cell {BY An individual organism
{C) A population (D) A species

Q.5.  In case of parasites 1hat require multiple hosts 10 complete their life cycle. what does defimtive host
mean?

{A) It is the host that harbors the sexual stuges of the parasilte.
¢(B) It is the host in which the parasite reproduces asexually.

fC) It is the host in which the parasite Teeds.

{D) 1t is the host in which the parasite cemains in a dormant stage.

Q6. Enzymes calalyze biochemical reactions by

(A) sequestering the product{s)

(B) decreasing the AG of the reaction

() increasing the AG of the reaction

(D] stabilizing the transition state of the reaction.

Q7.  Which one of the following results from Mendel's monohybrid cross is the sirongest evidence
against the blending theory?

{A) 3:1 ratio of phenotypes in the F1 generation

{B) All progeny of the F1 generation exhibiicd the dominant phenotype
{C) The recessive phenolype showed up in the F2 progeny

{D} The observation ol incomplete dominance

0.8 Inthe comext of cell differentiation, lateral inhikition 15 referred 10 as 1he

{A) formation of twa distinet cell types within a4 uniform field.

{B) inhikition of formation of a distinct cell (ype nexl 1o an existing cell type.
fCY inhibition of stem celis towards sell-renewal,

(D} inhibition of erythopoesis in the lateral plate mesoderm.
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Q.9.  As compared 10 peptide hormones, steroid hormones take more lime to activate a celluiar response
because

{A) sieroid hormones show non-specific binding with diverse sets of receptors.

{B) steroid hormone acts through a receptor which is a transcription factor.

£ cells that respond to steroid hormones are dormant in nature,

(D) peptide hormaones are not transported through plasma while steroid hormones are.

Q.10. In allopatric mode of specialion, a new species forms due to

{A) Geographic iselation

{B) Generic drift

() Formation of a few fertile individoals that can not mare with other members of the same species
living in the same geographical area

(D) The formation of allopolyploid condition

Q.11 - Q.20 carry two marks each.

Q.11. Neurogen (Ngn} a newly discovered protcin in chicken. is produced by the notochord and the floor
piate (FP). Ngn induces cells of the nevral wbe (NT) to become seurons. It is known that from
ventral to dorsal direction cells at different levels give rise to distinct types of neuromal cells. Which
of the following observations will cast a doubt in the claim that Ngn is 2 morphogen?

{A) Negn 15 a cytosolic protein

{B) Artificial mis-expression of Ngn at identical level through out NT does net affect the neuronal
cell types formed in the NT

{C} Ngn is an integral membrane protein

(D) All of the above

Q.12. An alien species has been discovered with very similar genetic makeup as that of the existing
species on planel rarth with certain differences. The genetic material of this new species is referred
to as DNA™. The building blocks of the genetic material is known as Nucleotide®. The proteins of
the new species {Protcin®) is made up of Amino Acids*,

Il has aiso been discovered that the new species has 5 distinel Nucleotide* as opposed to the four
for species on planel earth. The new species has 40 different Amino Acids* as opposed 1o the
20 for species on planet earth. What should be the codon length for 1his new species (the same for
species of planet earth is 3)? It may be assumed that the average codon degeneracy of the new
species is very similar 1o that of species of planet earth,

(A2 {B)3 (C) 4 {D) 5

Q.13. Which one of the following options is NOT a viable strategy for developing a female
contraceptive? The administration of

{A} a combination of synihetic progesterone and estrogen
(B} synthetic progesterone alone

{C7) ormeloxifene - a seleciive estrogen receplor modulator
{D) a symhetic oxytocin

Q.14. In the field of community ecology, the lerm “competitive exclusion” refers to two species that
ciannol co-exist

{A}in 2 community if the niches are identical.

{B) 1 1wo different communities if the niches are identical.
(L) if the ecosystem is imbalanced.

(12} in the event of a volcanic eroption.
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Q.15. During immunc response, helper T-cell memory against the antigen appears earlier than the
B memory cells. Which one of the following is the primary reason for this phenomenon?

{A) Affinity of antibady molecules produced by B cells is weaker than those of T cells
{B) B niemory cclls proliferate at a rate slower than that of T cells

(C) Bcell activation requires helper T cells

(D) Thymic selection more rapidly enhances the T cell population than B cel} population

Q.16. Oceans have cnormous impact on the biosphere. ldentify which one of the following factors is
NOT influenced by the marine biome.

{A) CO, level in the aimosphere

{B) Climatic change in the terrestrial biome
{C) pH of the fresh watcr bodies

{2 Orcygen level in the biosphere

Q.17. Certain lung fishes that live in small stagnant fresh water pools produce urea as a nitrogenous
waste, What is the advantage of this adaptation?

(A) Urea form precipitates and does not accumulate in the sorrounding waler.

(B} Lung fish do not find enough water for production of ammenia and hence the nitrogenous waste
is excreted as vred.

{C) The excreted urca makes the pool uninhabitable to the predators of the lung fish.

(D} Urea requires much less enecgy for its synthesis than ammonia,

Q.18. Hamilton’s rule measures the probability of whether or not natural selection would favor an
altruistic act. Which one of the following statements best explains Hamilton's rule.
Matural selection would favor an altrnstic act enly when

{A) the receiver and not the altruist is benefited.

(B) the receiver is an offspring and NOT a sibling of the altroist.

(C) the benefit to the receiver, reduced by the coefficient of relatedness, exceeds the cost 1o the
altruist act.

{) the altryist survives in an altruist act to save his/her related individuals.

Q.19. TIn a cross between plants with purple-. and white<olored flowers. the following results were
obtained in the F1 generation (assume that both varicties are true breeding):
100 plants with white Mowers; 150 siraw yellow: 200 yellow: 245 greenish yellow; 500 green;
440 light blue; 400 blue: 300 indigo; 253 purple: and 100 dark purple. These data suppont which
one of the [ollowing conclusions?

{A) Flower color in this species does not Tollow Mendelian inheritance
(B) Law of incomplete dominance

() Colors are co-dominant in this species

{D) Flower color in this species is determined by multiple genes

().20.  Which one of the following is most crucial for the success of vaccination®

{A) Antigen presentation by T helper cells

{B) Complemen! system

() Presence of long-lived antigen-specific lymphocytes
{I¥ Selection of B cells in the lymphoid tissue

END OF THE QUESTION PAPER
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