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AL : LIFE SCIENCES

Curation : Three Hours Muximum Marks : 1TH)

Kead the [ollowing instructions careflully,

|. This question paper conlaing 24 pages including blank pages for rough work. Please check all pages arwl report discrepungy.
il any.

2. Wnwe your regisiralien number. your name awd name of the sxaminaban cenne at the speci fied locatons on the right hall of
Ibe Optical Response Sheet (QRS).

3. Using HB peneil, darken the appropriae bubble under esich dignt of your registration number and the leflers comesponding 10
YOUT PAPEr Conde.

4. All the questions in this quesuon paper are ol obieclive type.

. Questions must be answered on Oplical Response Sheet (ORS) by darkening the appropriate bubble (marked AL B, C, D)
using HE pencil against the question number on the left hand side of the ORS. For each guestion darken the bubble of the

COCTECE AnEwer, In casd you wish to change an answer, ¢rase the old answer compleiely. More than one answer bubbled
dgainst a queshon will be taken as an incomect respopse,

b. There are 3 iotal of 65 queslions carying 100 rmaries.

1. This question paper comtains SiX scotions as listed below. Sections: A (Giegeral Apitodsy and H (Chemisiry) g
SUmpulsiry seclions. Chaase twe more 5Sections from the remaining sections I through L,

SecHon

LA General Apliiude

H Chemiviry

1. Biochermustry

Using HB} pencil, mark the scctions you have chosen by darkening the appropriate bubbles on the 120 hund side of the ORS
provided, Make cure you have correctly bubbded Lhe sections you have chosen. ORS will nol be evalusted i this
informationo is NOT marked.

. There are 10 questions camying 15 marks in General Aptitude {GA) section, which is cempulsonry. Questions Q1 - 0.5 will
carry 1-mark each, and questions Q.6 - Q.10 will carry 2-marks each.

9. There ane 15 questions carrying 23 marks in Chemistry seclion paper (yeclion Hy, which 15 commilsory. Questions Q.1 - Q.5
will carry 1-mark zach, and guestions Q4 = Q15 will cary L-marks cach comtaining 1 pair of common dala and 1 pair of
linked questions. Cuestions Q.12 and Q.13 (] pair) are common data questions with 2-marks cach, and yuestons 14 and
.13 () pair) are linked answer questions with 2-marks eswch. The answer to the second queslion of the linked answer
questions depends ot e answer to the lirst question af the pair, IF the fir question m Lke bnked pair i3 wrongly answered
or 1s un-anempied. then the answer 16 the second question in the par will not be evaluated.

10, Each of the other XL seclion papers (Seclions | through Ly contains 2 questions camying A0 marks. Questions Q.1 - Q.10
wall carry |-mark each and questions Q.11 — Q.20 will ¢arry 2-marks ¢ach.

1. Lin-atempied questions will carmy zero malrks.

<. Wrong answers will carry NEGATIVE marks. In GA, for £.1 = Q.5, % mark will be deducted for sach WIOnZ answer ard
for Q.6 — .10, % mark will be deducted for cach wrong answer. [n XL Section H. for Q.1 —Q.5. % mark will be dedpcted
for each wrong answer and for 06— Q1% % mark will be deducted for each WTDDE answer, The question pajr (14, 0.1 5)
15 questions with linked answers. There will be negutive marks only for wrong answer to Lhe first question of the linked
answer guestion pair, For Q 14, #mark will be deducted for wmng answer. Thera is ne hegative murking Tor Q15 In all

other XL section papers (Scction { through L), for €).1 - Q10 i mark will be deducted lor cach wrong snswer and for€Q.11
- Q20 % mark will be deducted for each wrong answer

13 Caloulator (withour dara connectivity) is alkowed in the cxcmination hall
I4. Charts, graph sheels or 1ables are NOT aMowed in the examingtion hall,

1% Rowgh work ean be dane on the quastion paper itseit. Addional Ly, blank pages are provided at the end of the question paper
[or rough work.
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G A: General Aptitude (Compulsory)
0.1 - (}.5 carry one mark each.

(b1 The question below consisis of a pair of related words followed by four pairs of words. Select the
pair that best expresses the relaiion in the original pair,
Unemployed : Waorker

(A Tallow - land

(B} unaware ; sleeper
() wil - jester

{IM renovated ; house

Q.2 Cheose the most approprigie word from the options given below to compiete the following

SERMENCE,
His rather casual remarks on politics his lack of seriousness about the subject.

(A masked
(B8) belied

(L) betrayad
(D) suppressed

0.3 Which of the following options is the closestin meaning lo the word beloa:
Circuilous
(A) cyclic
(B indirect

(C) confosing
(I crooked

()4 25 persens are in da room. 15 of them play hockey, 17 of them play foothall and 10 of lt_lem play
both hockey and feotbali. Then the number of persons playing neither hockey nor tootball ss:

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

Q.5 Choose the most appropriaie word from the options given below to complete the following

sERIENEE,

[F we manage Lo
our children.

pur natural resources, we would leave a better planet for

(A) uphold
(B) restrain
(C} ¢herish
(1)} conserve

Q.6 — .10 carry two marks each.

Q.6 5 skilled workers can build a wall in 20 days: & scrii-skilied workers can pbuild a wal! inrlﬁ days;
10 unskilled workers can build a wall in 30 days. I a 1zam has 2 skilled, 6 semi-skilled and
¢ unskilled workers, how long will it take to build the wali?

(A} 20 diys {B) L8 days {C) 16 days D) 13 days

Q.7  Given digits 2, 2. 3, 3, 3, 4, 4, 4, 4 how many distincl 4 digit numbcts greater than 3000 cap be
tormed”
(A) U (13) 51 (C) 52 (D) 54

eeessss——— E—— T - — i i 0.+ u
—_—

— S - i i
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QE  IMN137+ 276 =435 how much is 731 + 6727
(A) 334 (13) 1403 (7} 1623 (I 1513

)4y Hari {(H}, Gita (G). Iefan (1) and Sara (53 are siblings (1.e. brothers and sistersi. All were bom on
1¥ January. The age difference between any (wo successive siblings (that is born one after another)
15 less than 3 years. Given the following Tacis:
. Har's age + Gita’s age > Irfan’s ape + Saira’s age.
il.  The age difterence between Gita and Saira 1s 1 year, However, Gild i5 not the

oldest and Saura is not the youngest,
in.  There are no twins.

In whal order were they bom {oldest first)?
(A) HSICG (B) SGHI (C) IG5H (In 1IHSG

Q.1 Modern warfare has changed from large scale clashes of armies to suppression of civilian
populations. Chemmical ngenis that do their work silently appear to be suited to such warfare;

and regretfully, there exist people in military establishments who think thai chemical agents
are uselul tools Ior their cause.

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

{A) Modern warfare has resulted in civil siofe.

{B) Chemical agents are useful in modern warfare.

() Use of chemucal agents in warfare would be undesirable.

(I People in mihtary éstablishments like to usc chemical agents in war,

END OF SECTION - GA

XL | 37724
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Q.1 -

Q.1.

Q.2.

{).3

0.4

Q.5.

H : CHEMISTRY (Compulsory)

(.5 carry one mark each.

For a spontaneous process. the total entropy change (AS__ +AS . }is

(A) equal 1O zero (B) greater than zero
(C) less than zero for endothermic process (D) |ess than zerp for exothermuc process

A battery delivers a steady current of 1.25 A for 90 munutes. The total charge "Q° {in Coulomb
ks ) 15

(A} 6750 (B) 10125 (Cy 1125 (D 12.5

Molecule that has no lone pair of electrons on the central atom (among the choices) 15
(A) XeF, (B) PF, (C) CIFs (1) BF;

The oxidation state of nicke] atom in the coondination compound [Ni{NH)C1]JC] 15
(A) -] (B) O () +1 {D) +2

The compound that is aromatic, among the choices, 15

(+) (-)

(A) @ (B) @ (C) @ (D} @

0.6 - Q.15 carry two marks each.

0.6.

0.7.

.4

Consider the following equilibrivm reaction:
CO (g) + Cl: (g) zmmin COCH; ()

0.60 atm of CO and 1.10 atm of Cl; were mixed in a constant volume reaction vessel al a parhicular
tlemperature. After the equilibrium was established, 0.10 aim of COCl; was observed. The
equilibrium constant for the reaction is

(A)0.02 (B} 0.15 (C)0.2 (D) 6.6

For a particular reaction, the use of a catalysi reduces the activation energy (E,) 10 one-third 1ts
original valve. The ratio of rate constants (Keuayzed £ Kuocatsiyzea) 15

- 2E £
T 'D L
(A) ] (B) /3 () EIP[SRT} (D) mP(ERT]

Among heptan-1-cl. heplan-2-o), heptan-3-ol and heptan-4-ol, compounds those exhibit optical
activily are

(A) heptan-2-ol and heptan-3-0l (B} heptan-2-o0l and heptan-4-ol
(C) heptan-3-¢l and heptan-d-ol (D)} heptan-1-ol and heptan-4-cl

LOLLEGE:
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(3.9.  Structure of the compound Y in the following reaction sequence 1s

Br, KC'Bu
- X  ————
AcOH
Br
aolle

(J.10. The ionizalion energy follows the order

(AT, 0, > O > Oa5
(Cy Oy > 0.7 >0 0,

AL

« 0 =0

{B] Dz - D:+ o ﬂ:i- - ﬂz-
()] Dgz_ - G; - DI_ - ﬂ;:

.11 Beaction of Na;sOs with 2 equivalents of HCl produces a gas X, Solution of X in water is acidic in

nature. X 15

(A) O (B)Cl, (C) 50,

Common Data Questions

Common Data lor Questions 12 and 13:

(L) Has

The icnization constants of phosphorous acid (HiPO are Ky =3x 107 K= 1.7 x 107

Q.11 Fora dilwe selution of phosphorous acid in a pH 5 buffer, the predominant specics is

(AYH,POQ, (B) H-POQy () HPO,*

()13 The structure of phosphorous acid 1s

i o
(A} HO—F—{H (B) L F; W
Il-! H
o i f? H\, DOH
C - »; P
H H O

AL

(D) PO,

5024
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Linkﬁd Answ;&r Ohuestions

Consider Lhe reaction sequence

M \-@ (CH,CO),0 - . Br, { NaOH
anhydrous AICI .
ydrous * {major product) 1. H?

(J.14.  The structure of X 1n the above reaction sequence 15

L)
Mal Med) Q)
SO W Y
Mel MaO
O
(L) {D) \©\
0% B
)

Q.15 The structure of Y 1n the above reaction sequence 15

W"ﬂﬂ\@j\ oF MeC) Rr
[A] (H} \©/
Mal) Meald
SRS U ol
Br
o

END OF SECTION - H
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I : BIOCHEMISTRY

Q.1 — Q.10 carrv one mark each.

Q.1

Q.5.

Q.6.

Q.7

Q..

0.9,

(.10

Q.11 -

Q.11

AL

Nucleolus 1s involved in Lhe synthesis of

(A) rRINA (B} iKNA {({7) DMNA (D; mENA

In oyptophan opercn, tryptophan acts as
(A} Repressor (B} Activator (C) Co-repressor {IM) Co-activalor

Positive seleclion of T cells ensures

(A) MHC restriction (B) Szlf tolerance
(C} TCR engagements ([ Acuvauon by co-sumulatory signal
A DNA-binding motaf 15

(A) Helix-loop-helix (B} Helix-tum-helix  (C) Helical whee] {0} Loop-helix-loop

Amino acids responsible for N-linked and O-linked glycosylation of proteins are

(A) Asparagine and Aspartic acid (B} Glutamine and Sanne
() Glutami¢ acid and Serine (D)) Asparagine and Threonine

{ne of the following compounds 1s NOT a newrotransmitter
(A} Dopamine (B) Glutamic acid {{C) Histidine (D) Glycine

Approximate malecular weight (kDa) of the product after translation of a 390 bases mBENA will be
(A) 48 (B) 26 () 39 (D) 14

Lineweaver-Burk plot is a plol of

(ﬂ] L UE‘I;ﬂ [BJ Vo V& [5] (E} uﬂ 1!’5'[.%‘] {'D} _lr ve {S]

v, Yo

A muxture 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 (C) ¥ (D) £

apecific precursor for all prostaglandins is

{A) Oleic acid (B) Arachidonic acid (O Palmitic acid ([} a-Lmolenic acid
(.20 carry two marks each.

Chymolrypsit and Lysozyme are involved respectively in

. Removal of successive carboxyl terminal residues
). Hydrolytic cleavage of peptide bond

R. Cleavage of glycosidic C-0O bond

3. Uxygen transport 1 blood

(A) P, Q (B) G R () Q.3 (D} R, S

24
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(2.12. Match the wems in Group 1 with those in Group 2

Lroup | roup &
P, Isorvpe swilching . ¥V, domain
(2. Clonal anergy 2. Non-responsive W self antigen
H. Class [T MHC 3. Non-responsive Ty, cells
5. Salf plerance 4. [;-mcroglobulin
(A) P-1, Q4 R-3, 5-2 (B} P-2, (-4, R-1, 8-3
(C)P-1, Q-3 R4, 5-2 (D) P-2, Q-1. R-3. §-4

0.13. Muliiple RNA polymerase transcribes a DNA template, unwinding about 1.5 turns of DINA
template per ttanscription bubble. From the structural information of classical B-DNA, how many
transcription bubbles are possible for a 180 base pair DINA molecule?

{A) 12 (B} 27 (C) 6 (D) 270

(0.14. Match the itemns in Group 1 with the most appropriate separation techniques in Group 2

Lyroup 1 Group 2
P, dixture of glycine and albunun 1. Gas chromatography
Q. Minture of 20 and 60 kDa proteins 2. Dialysis
R. Histones from nuclear eswract i Afhmty chromatography
5, Lectms 4. Size exclusion chramatography

5. Thin layer chromatography
6. Cation exchange chromatography

(AYP-1,Q04.R-3.8-5 (B) P-5, Q-3, R-6, 5-]
(CYP-2, 04, R, 5-3 ([} P-6, Q-5 R-2, §4

Q.15. In the two half reactions
Acetaldehyde + 2 H +2¢ — Ethanol AE =-0.16 V
NADH+H — NAD + 2H +2¢ AE =-032V
(F = 23,063 calfV)
The & G° (or coupled reaction will be

(A) +7.400 cal (B)=7.4(0) cal (C} =22,200 cal (D7) +22, 200} cal

.16, Mauich the parameters in Group 1 with the correct options in Group 2

Group 1 Group 2
P. Ky, |. Catalytic efficiency of the enzyme
(). Food K 2, Affinity of enzyme to the inhibitot
R. pK, 3. Affinity of enzyme to the substrate
5. K, 4. Maximum buffering capacity
(A) -3, Q-1 R-2, 54 (B}P-3,Q-1, R4, §-2
(C) P-1, Q-2, R-4, 5-3 (M P-1, 34, R-2, §-3

Q.17. The rsc per residue of w-helix is about 1.5 A. A profcin spans 4 nm bilayer 7 times through s
ransmembrane a-helical domain. Approxiputely, how many amino acid residues constitule the
transmembrane domain of the protein

LAY 103 (B} 45 () 30 (D) 19N

S - I N B & & el T W

XTI Hi72d
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Q.18.

Q.19

Q.20

M,

Match the protems m Group 1 with their comrect functions in Group 2

sroup 1
P. Shaker protein
{}. Bacleniorhodopsin
K. Porin
5. ABU transporter

(A)Y P-4, -2, K-35, 5-5
(L) P-6, -1, R-5, 54

Group 2

1. inner nembrane receptor

2. Aclive transporl

3. Vaoltage gatled K™ channel

4. Light driven H” pump

2. Membrane fusion

6. B-barrel simple diffusion channel

(B) P-3, Q-3, R4, -6
(D) P-3, Q4,R-6, S-2

Ml

The melabolic disorders, Alkaptonuria and Phenylketonuria are caused by defecis in the enzymes

P. Glucose- 0-phosphalase

. Phenylalanine hydroxylase
R. Homogentisatel,?-dioxygenase

5. TyTosinase

AR (B)P. R (O P, Q (D) Q5

roup 1
P. (-Oxidation
2. Glycolysis
K. Gluconeogenesis
5 Calvin cycie

(AYP4, Q-2 R-3, §-5
(C)P-3, Q- 1L R-5, 5-2

Group 2
1. Ribulose bisphosphate carbosylase

2. Fhospholnxctokinase |

3. Phosphoenol pyruvate carboxykinase
4. Thiolase

2. Phosphotructokinase 2

(B) P-3, Q-2. R4, 5-1
(D) P4, Q-2 R-3, S5-I

END OF SECTION -1

Match the metabolic pathways in Group 1 with the eorresponding enzymes in Group 2

Ui

LOLLEGE:



2]

LA

J : BOTANY

Q.1 - (.10 carry one mark cach.

L)k

Q.2

(.3,

Q.4

(2.5,

07

When changes in the phenowype or ene expression ocour witbout changes in the underlying DDA
sequence. the phenomenon 15 called

(A) Mutation (B) Eugenics {C) Epiganelics (D} Epistasis

A populauon growing exponentially can be desenibed by the differennal equahion di/dr = riv,
where dN/df represents the rote it which the whele population grows, &N 15 the size of the
population. r g the mtrinsic rate of increase, and s ime. According ta this equation, the per capita
rate of prowth 15

(A) Highest ac large & ([}) Constant
(C) LowesL al larze & (D) Highest at small &

Which cne of the following is NOT a plant hormone?

{A) Abscisie acid {B) Briassinostetoid () Edhylens (DY Cylokine

Arabidapsis and rice have diploid chromosome numbers of 10 and 24, respectively. Assuming no
crossing over taking place, genetic varation among F; individuals in & genetic cross 18 hikely to be

(A) Sare in both species bul not zeto
(B) More in Arabidopsis

(C) More in nce

(D) Zero in both the species

Which of the (ollowing statements is CORRECT

(A) Plants adapted ta cold environment have higher ratio of “unsaterated (o saturated” faity acids

in their membrane compared o those adapied to hot environment

(B) Plants adapled 1o cold enviconment have lower rang of ™un saturaled 1o saturatcd’ fatty acids in
their membrane compared 10 those adapled to hot environmend

(C) Plants adapted (o cold environment have same ratio of “unsaturated (o saturaied” Gy acids in
their memmbrane compared (o those adapted Lo hot environtmnl

(D) Plants do not have any unsaturated fatty acids 10 the membranc

A sign s hammered into a ree wrunk 2 meters above the wee’s base. [f the tree is 10 meters tali and
elongates | meler each year. how high will the sign be after 10 years?

(A} 12 melers (B 7 melers ((7) 4 metars {D) 2 melers

[n the arrangement of floral pans in a bud, idenify the INCORRECT staternent

(A) Valvate: where the petels or sepals do nol overlap but simply touch one another by their
Margins
{B) Scabrous: petals rough and harsh to touch

() Epicalyx: an extra calys found in some flowers outside the culyx
(D) Imbricate: where sepals and petals overlap cach other at the margin

TR Ty —

11424
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(}.8. The possible genotypes of ¢endosperms borme on a heterozypous (Rr) plant will be

(AYRRR. RRr. Brr. i1 (B)Y REr. Rir
(C)RE, Rr. rr ([0 Rr

(.9.  The amount of chemical energy available to consumers in an ecosystem is best represented by

(A) Gross primary produchion (B} Net prmary production
(C) Respiralion (D) Photosynthesis

Q.10.  Free radical scavenging activity of a medicinally importam planl extract can be quantified by

(A) ABTS {2.2"-azino-bis-(}-ethyl benzothiozoline-6-sulphonic acid}) method
(B} Bradford method

(C} Walkley and Black method

(I Kjeldahl mesthod

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

.11, Ildentily the CORRECT sialements from the following

P. "Lenncels are the small pores present on the surface of the stem or branches of woody planis

Q. Glyexysumes contain chlorophyll molecules in their thylukoid membranes

R-"The enzyme ribulose 1, 5 bisphosphate carboxylase is otherwise known as carboxydehydratase

3. 18 ATP and 12 NADPH molecules are utilized for fixing 6 molecules of CO: in the dark
reaction of photosynthesis

(A, Q (B)FP, R (CIQ.R (DIP. S

(312 Match the following

Group | Group 11 Group 11
P. Sorghum . Gossypol 1. Prorein
Q. Castor 2. Strychnine i.  Glycosidic conjugate
K. Mushtoom 3. Dhumrin i Alkaloid
5. Collon 4. Bungarotoxin iv. Polyphenol
5. Ricin ¥. Lipid
. o-Amanilin vi. Cyclic peptide
(A) P-3-i1. Q-5-1, R-6-vi, S-1-jv (B} P-2-iii, Q=d-iv, R-1-ii, S-6-v
(C) P-2-vi. Q-5-v. R-1- iv. 5-6-i) (D) P-2-3, Q-3-i. R4-1v. 5-1-v
Xt. o o 1124
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(313 Idennty the comrect maich

Group 1 {Anther} Lroup il {Type ¢f fixalion)
P () | Basified

2 Lonpitudinal

i Lhorsitixed
4 Adenaie

3 Porous
&t Yersalile

R 5
(AYP-1, 04, R-6,53 (B)P-2,Q-3,R-5,506 (C)PL Q2. R0,55 (DP4, Q-3 R-5 50

(30.14. From the structures given below, wdentify the compounds

Group I (Structure) roup [l (Compound)
P ) 1 Etbylenc
EH, 2 Indols bulynic acid
[-> 3 Micoline
| ! M 4 Indole acetc acid
C - J:H 5 Gibberellic acid
Tits H; ! 6 Menthol
R 5
CH-.= CH;
: o by e MR
|
|
H
(A)P-6, -3, R4, 51 (B)P-5,Q-2,R-3,5-1 (C)P4, Q-3 R-2 56 (D) P-1, Q-2. R-3, 56
().15. Reparding the relationships beiwgen two organisms in an ecosystem. match the following
Group ! (Relalionship} Group Il {Definition)
P. Commensalisim 1 Both organisms are benefited
Q. Murualism 2 One impeding (he success of the other
E. Parasitism 3 One organism benelits ol the other 15 unaffectad
8. Amensalism 4 Ohne benefited, other 1s harmed

(AYP-1.0-2. R.3. 54 (BIP2 O3, R4.51 (C)P3.Q-1,R4.52 (D)P-1.Q4.R-3,52

XL 12524
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Q.16. Name the stmuctures given below in the order of their appearance and idennfy comesponding
givcosidic linkazes

H,OH

EL 44 5, H CHLOH

Y .
/o N2 =
q—- F H H
Bt H

”“? h_@ oH H
1H I
. . H 0O4Y
.~ H
j[ & ;@_.,J
Maip H
dmln
(A) Amylose, Cellulose; (al—4)}, (B1—6) (B) Cellulose, Dextran; (p2—4), {a3—6)
(C) Starch, Cellulose, (1] —6), {ul —4) (D) Amylopectin, Amylose: {al —6), (¢1—4)

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

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

R. Inactivating the FLC protein by post-iranstational modification
8. Down-regulation of FLC iranscript

(A QS (B)P, S (C) B, R (D) QR

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

F. The oxidative Penlose Phosphate Pathway can accomplish the oxidation of glucose in the
siroma of mitochondria

(}. ATP is produced in the reaction step of TCA cycle catalyzed by succiny! CoA synthatase
R

- In addition to Cytochrome ¢ oxidase. an altemalive oxidase enzyme resistant to cyanide
reduces oxygen molecule in the eleciron Iransport system

5. In Glyoxylate cycle acetyl CoA reacts with ciate 1o form a~kelo glutarale

(AP, 12 (B} P, Q (C) Q. R (D) L5

*L. R o Iﬁﬁ_
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.19, Study 1he following diagram depictmg the plant cell ¢yele and match the following

I. II'I " =
I I.I Il. -I..

Stages of cell cycle Type of cyclin I
P. Late Gl-phase 1. Cychn B
{}. Beginning of S-phase 2. Cyclin E
E. Prior to mutobc phase 3. 5-Cychin

' S. Early Gl-phase B |4 CyclinD -

[‘ﬁ‘-} F_..:II.Q'E' R'l'- 5'-'1— (Ei} F_E! Q_Bh R-1. 5-4 “:1} P'],Q""'I'., R'E- S"I [D:.I P—H', Q'I . R'E. 5-4

().20. In the context of plant development, which of the following statements are CORRECT?

P. C(Cell migraton is absen

Q. Apoptosis plays a major role

R. Pattern formalion conlinues throughout hile

5.  Homectic changes are caused by mulahons in non-homeodomain proteins

(ATPE,. QR (RO R, S W P S (PR, 5

END OF SECTION -]

XL | 14424
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K : MICROBIOLOGY

{J.1 — (110 carry one mark each.

Q.1.  Aneleciron microscope has higher resolution us compared to the light microscope. This is because

LAY Ihe wavelength ol an eleciron iz longer than the wavelength of light
(B} the wavelength of an electron is shorter than the wavelength of light
{C) the electrons can peneirate the sampie beuer

(L)} they use different stains

(2. Bacterial cell lysis by lysozyme 1s due (0 the

{A) hydralysis of ¢-1.4-glycosidic bands between the N-acelylolucosaming and N-acetyvlinuramic
acid

(B] ithibition of cell wall synthesis

() hydralysis of pentapeptide bridges

(D} hydrolysis of [3-1.4-glycosidic bonds between the N-acetylglucosaming and N-acetylmuramic
acid

-3, The recombination frequencies berween Lhree genes x, ¥ and z are as follows:
-y L0%, yez: 1. 4% and x-z: 1.2%. Then the gene order is

(M) X-z-¥ (B) x-y-z (C) y-R-Z (D) Z-x-y

U4 A mwant phenotype due Lo a nonsense mutation can be rescued by a mutation in tRNA gene. This
FESCLE 1S an ¢xample of

(A} induced mutation

LB SUpPECSSor mutation
() Spontancous mukation
([¥) deleton mutation

Q.5 Ames test is performed (o detect

(A) mulapen (1) pH () nuinient Stress (D) salinity

0.6, Wild type K cofi forms purple colored ¢olonies on EMB-laclose plate. This is due to

LAY increase i pH of the medium

(5} decrease in pH of the medium

(L} secretion of purple colored pigmem
(L1 sceretion of [(-palactosidase

Q7. The resistance of a lambda lysogenic £.¢efi 1o re-infection by lambda is mediated by

(A) blocking entry of the incomting lambdz DINA

(B) degrading the incoming lambda DNA

(C) Blocking transeription of the incoming lambda DNA
(D) imgeering mutation of the lambda receptor of the hos

(2.5 Pasteurization of muik is carried oul by

(&} honling Tor 5 min {B) heating at 72°C for 30 mun
{€7) heating at 63°C for 15 min (I heating w 03°C for 300 min

. . Ty
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0.9. A growing bacterial culture with a doubling time of 20 min reaches cell density of 2 = 10° ceils/ il
in 3 hours. How much time would it take to reach the ceil density of 1 x 10°cells fml?

(A} 2N min (B} 130 min (€ 160 min (1) M) min

(2-10. The quickest way o dercrmane bacienal srowth i erms of viable cells 15 through

(A} Most prootuible number (MPN) techmgque (B) Spraad plale method
(L} Pour plate methodd {[¥} Slide ¢culwre technique

.11 - .20 carry two marks each.

Q.1]. Match the scientisi from Group 1 with the corresponding contribution listed in Group I1

{:roup [ {zroup |1
P. Roben Koch 1. Discovery of endospores
Q. Walter Hesse 2. Drisproved spontancous generalion
R. Louls Pasteur 3. Discovery of caustive agent of tuberculosis
5. Ferdinand Cohn 4. Use of agar a8 solid media
5. Invention of microscope
(A) P-5,0-3.R4.5.2 (B) P-3.0-4.R-2.5-5
(C) P-3.0Q-4.R-1.5-5 (D) P-3.04,R-2.5-)

().12. Superantigens ¢licil a very sirong T cell response hecause they

(A) bind to 1he specific antigen binding site on the T cell receprors (TCR)

(B3 bind to the site on T cell recepter (TCR) that is outside the antigen-specific binding site
("} directly activate the T cell without the help of antigen presenimg cells
(I} directly induce cytoking secretion by macrophages

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

(A) MHC-I groove is closed on both ends
(B} fragments ol only 8-10 amino acids are generated m MHC-] beanng cells

(C) B-microglobulin of MHC-T prevents the binding of large peptides 1o MHC-1
(D) B pelypeptides of MHC-] prevents binding of 8-10 amino acid long peptides to MEC-]

. ¥
Q.14 Ina fﬂﬂﬂcfﬂfz HlacQ lacZ parial diploid. of the two lacZ enzymes, only the mutant enzyme

— "_'_' . ]
(laeZ ) is synthesized constitutively. This observation shows that fac mutation 15

(A frans-dorminant
(B) irans-recessive
(C) cis-dominant
(1)) cis-recessive

().15. Which one of the following events oceurs in prokaryotes but NOT in eukaryotes?

{A} Froigin phosphorvianon

{B) RNA polymerase and pronzoler inlemclioh
(Cy Control of wanscription by atienuation
(12 Formation of Okazaki fragments

A ol T T T
e — - i L b g
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Q.16. Miuch the pathogen in Group I with the comesponding disease in Group I

ronp [ roup 11
P. Bactena |, Measles
(J. YVirus 2. Candidiasis
R. Fung) 3. Malaria
5. Protozos 4. Bovine spongiform encephabtis

3. Tuberculasis

(A)P-1,Q-2, R4, 5.5 {B)P-1, 4. R-2,5-3
(C) P35, )-1, R4, &-2 (L P-5, Q-1, R-2, 5-3

Q.17. A bacterial culiure 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/ml in the original bactenial culture is

(A) 10° (B} 10 () 10° (D) 10
Q.15 Maich the microorganism in Group 1 with the application in Group [1
Croup | roup 11

P. Aspergilius arviae 1. Matal ore leaching

Q. Brevibacterinm flavim 2. Glucoamylase producer

R. Fhiebacillus ferroxidans 3. Bread making

8. Saccharomyces cerevisiae 4, Glutamic acid producer

T. Khizobium meliloid 5. Penicillin producer

6. Symbiotic nitrogen fixer

(A) P-1.0)6R-2.55T-2 {B) P-2.Q-4.R-18-3.T-6
(C) P4,0-1, R-65-2T-5 (L) P<6,0-2 K-3.5-5T-1

Q.19 A mutant of £ .coli grows normally on glucose or on glyceral but not on acetate. The most likely
metabolic pathway that is defective in this muian is

(A) Olyoxalale cycle
{B) Hexose monophosphate shunt
() Krebs cycle

(D} Enmer-Duodoroff pathway
Q.20 March the resistance mechanism in Group I with the antibiotic in Group II

Group [ Group 1]
P. 3-Laclamascs 1. Amineglycosides
(). Enhanced folate metabolism 2. Penicillins
K. Drug efflux 3. Sulfz drues
5. Phosphorylation of the drug 4. Tetracyclins
T. Mutant RNA polymerase 5. Naladixic a¢id
6. Rifamycin
(AIP-2.0Q-3.R-4.5.5T-6 (B) P-3.Q-4,R-1.8-6,T-5
(C}P-2,0-3,R4.5-1.T6 (D) P-1.0-2.R-3.5-4,T6
END OF SECTION - K
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1. : Zoology
Q.1 — Q.10 carry one mark each.

2.1, From the perspective of developmental orizin. which of the following structures is homologous 1o a

loToise shell?
(A) Exoskelelon of o lobster {13} Hones ol a fish
(Y Skuil of huimans {13} Feathers of birds

{(}2. Acoelomates arc charactenzed by

(A) the absence Of cavily sumounding the internal organs

(B) the presence of huge body cavity, as in case of terrestnal animals
(C) the presence of air sacs, as i case of binds

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

{).3. ldentify the phylum that 1s characterized by the amimais thal have segmenied appendages.

(A) CUnidena (3} Poniera
(C} Arthropoda (100 Mellusca

4. Which one of the lollowing is the smailest biological umit capable of evolving over time?

(A) A cell (B) An individual organism
(L) A population (D) A spiecies

Q.5. Incase af pagasites that require multiple hosts 10 complete their life cycle. what does aehmtive host
mean !

(A) It is the host that harbors the sexual stages of 1he parasile,

(B) It is the host in which the parasite repraduces asexually.

(C) It is the host 1n which the parasite Teeds.

(D} It is the host in which the parasite remains in a dormant sLage.

Q6. Enzymes calalyze biochemical reactions by

(A) sequestenny® the product(s)
(B) decreasme the AG of the reachion

(C) increasing Lthe AG of the reaction
(I3} stabilizing the transiuon state of the reaction.

.7, Which one of the following results from Mendel's monohybrid cross 1s Lthe sirongest evidence
against the blending theory?

(A) 3: ratio of phenolypes in the Fl generation
(B) All progeny of the 1 generation exhibiicd the dominant phenotype

(C) The recessive phenolype showed up in the F2 progeny
() The ohservation ol incomplete dominance

2.8. Inthe comext of cell differentiation, lateral inhitition 15 referred 10 as 1he

{A) formation of twao distinct cell types within o unifarm tield.

(B) inhibition of formation of a distinct cell type nexl o an existing cell typue.
(CY inhibition of stem celis towards self-renowal,

(I3} inhibition of erythopoesis in the lateral place mesoderm.
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As compared 1o pephide hormones, steroud hormones take more L 1o achvate a cellular respons
be-c aune

(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,

i) pephide hormones are not ransported through plasma white sieroid hormones are.

Q-10.  In allopatric mode of specialion, a new species forms due 1o

{A) Geographic isclation

{B) {enenc dnfl

(L) Formatien of a few fernle individeals thar can not mare with other members of the same species
living In the same geographical area

(I3} The formation of allopolyploid condilion

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

(11,

Q.12.

LY 3

Neurogen (Ngn} a newly discovered protein in chicken. is produced by the notochord and the floor
piate (FP). Ngn induces cells of the nevral wube (NT) to become neurons. It is known that from:

ventral to dorsal directien cells at different levels give rise to distinct types of neuromal cells. Which
of the following observations will cast a doubt in the claim thal Ngnis a motphogen?

{A) Ngm 15 a cytosolic protein

{B} Artificial mis-axpression of Ngn at identical level through out NT does nat affect the neuronal
cell types formed in the NT

(C} Ngn 1s an integral membrane protein

(D) All of the above

An abien species has been discovered with very smular genetic makeup as that of the existing
species on planel sarth with certain differences. The genetic material of this new species is referred
ta as DNA™. The bunlding blocks of 1he genetic material is known as Nucleotide®. The proteins of
the pew species {Protcin®) is made up of Amino Acids®,

I\ has also peen discovered that the new species has 5 distinet Nucleotide™ as opposed to the four

for species on planel earth. The new species has 40 different Amino Acids* as opposed 1o the
Z0 for species on planel earth. What should be the codon length for this new species (the same for

species of planet eanh is 3)7 It may be assumed that the averige codon degeneracy of the new
species 15 very similar 1o that of species of planet earth.

LAY 2 (B) 3 (C} 4 (D) 3

Whicn one 0f the following options is NOT a viable stratepy for developing a female
contracepiive! The admintstration of

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

() ormeloxifene - a seleciive estrogen recepror modulator
(D) a synmthetic oxytocin

In the field of community ecology, the (erm “competitive exclusion' refers 1o two species that

cannol co-exi1st

tA)in a2 community if the niches are identical,

(B i two different communities if the niches are identical.
(C) i the ecosystem is imbalanced.

(123 in the event of a4 volcanic eroption.
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.15, During immunc response, helper T-cell memory against the anngen appears earlier than (he
B memory cells. Which one of the following is the prnimary reason tor thes phenomenon?

{A) Afhimy of antibody molecules produced by B cells 15 weaker than those of T cells

(B) B memory cclls proliferate at a rate slower than that of T cells
(C) B-¢ell activation requires helper T cells
()Y Thymuc selection more rapidly enhaoces the T cell population than H ¢ell populanon

{J.16. Oceans have cnormous impacl on the biosphere. ldentily which one of the followmg faciors 15
MNOT iniluenced by the manne biome.

(A} OO level m the aimosphere
(B Climatic change 1n the lerrestnal biome

() pH of the fresh watcr bodies
L Oriygen level in the biosphere

Q.17. Certain lung fishes that live in small slagnant fresh water pools produce urea as a mirogenous
waste. What 15 the advantape of this adaptatuon?

(A) Urea formn prectpitates and does not accumulate in the sorrounding waler.
(B Lung fish do not find enough water for production of ammoenia and hence the nitrogenous waste

15 excreted A8 Urei.
{C) The excreted urca makes the pool uninhabitable to the predators of the lung fish.

(D) Urea raquires mmuch less energy for its synthesis thin armonia.

Q.18. Hamilton’s rule measures the probability of whether or not natural selection would favor an
altruistic act. Which one ef the following staterments best explains Hamilton's rule.

Natural selection would favor an altnnsiic acl only when

(&) the receiver aid not the altroist is benefited.
(B) the receiver is an offspring and ROT a sibling of the altroist.
(C) the benefit to the receiver, reduced by the coefficient of relatedness, cxceeds the cost 1o the

altruist acl.
(12} the altruist survives in an altruist act to save hisfher related individuals.

Q.1%. In 2 cross between plants with purple-. and whitecolored flowers. the lollowing results were
obtained in the Fl generation {assume that both varicties are 1rue breeding ).
100 plants with white Mowers, 150 straw yellow: 200 yellow: 245 greenish yellow; 500 green;
440 light blue; 4(X) blue; 300 inchigo; 253 purple: and 100 dark purple. These data support which
one of the [ollowing conclusions’

(A) Flower color in Lhis species does not {ollow Mendelian inhentance
(B) Law of inconiplete dominance

(C) Colors are co-dgormuinant in this species

(D) Flower color in this species 15 determined by muitiple genes

(3.20. Which one of the fuilowing is most crucial for the success of vaccmanon”

{A) Antigen presentation by T helper cells

(B} Compiemenl sysiem

(C') Presence of long-lived antigen-specific lymphocyies
(D) Selection of 13 cells in the lymphoid tissue

END OF THE QUESTION PAYER
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