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Rl n% A%Rel «yse &N U8y 0 s 4.  Of the following, which is the odd one out?
OiNieg 0o Rl @i HRE j OA1A1 %) 1. Cone 2. Torus
e . 3. Sphere 4. Ellipsoid
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An infinite number of identical circular discs zD| P| %O Rilij & x®\RE { P %y
each of radius - are tightly packed such that 1. Oz O OA UNL QUL %0 A1 & b| 1/4
the centres of the discs are at integer values ia REMT v K .
AJS RO Neld x B+ 1 )
of coordinates wand « The ratio of the area JA . UJ,,y é d lv . 1 ) .
of the uncovered patches to the total area is 2.x061 Ayps W YyERPEIQ WUTYE 1
1. p pIt 2. pIt 14b| %0 i OR yNel g x @i iR ]
3p p 4. p 3.x01 Ays %W yApBIIQwW PE |4 w
HagAs O o% Ry 0 Nig w o6y 0 #3PhiyfPg BITL B i OB
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Ol ARWA% i N dR O Oy N B
'POd AT T xyw yOOBUI xNdx Bis A student appearing for an exam is declared
é- é3 i- ig to have failed the exam if his/her score is less

than half the median score. This implies

1. 1/4 of the students appearing for the
It takes 5 days for a steamboat to travel from exam always fail.
A to B along a river. It takes 7 days to return 2. if a student scores less than 1/4 of the
from B to A How many days will it take for maximum score, he/she always fails.
a raft to drift from A to B (all speeds stay 3. if a student scores more than 1/2 of the
constant)? maximum score, he/she always passes.
113 2. 35 4. it is possible that no one fails.
3.6 4, 12
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1.1 2. 1000

3. 999 4. 1001 S A‘ : “3

i | | B

AMy friend Raju has more ‘V v. Kso,
sai d Ram. AiOh no, he ha JOO
bookso, said Shyam. i We | . inly

has at | east one booko, A 4 A‘ only one
of these statements is true, how many books ] ' B

does Raju have?
1.1
3..999

2. 1000
4. 1001
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1. 10 2.9 vear 107 3
3. 8 4. 7 5

N is a four digit number. If the leftmost digit is
removed, the resulting three digit number is
1/9" of N. How many such N are possible?

1. 10 2.9
3.8 4. 7
oy, O %y Q@Y RgReitOB0d ¥

i iAJAB©@ CDOOWB60 T 1 4120 %y

i1l OR1 ] |ABAEDRE
1. Vo Dp 2. Vg Dp
3.1:1 4. Vio DA

AB and CD are two chords of a circle
subtending 60 and 120 respectively at the
same point on the circumference of the circle.
Then AB : CD is

1. Vio Dp 2. Vic Dp
3.1:1 4, Vio DU¢
% change y - (2014) (2015)

previous +10 +10

year 10+

+8

+5
] I I
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[ Physics

year

Chemistry [ Biology

10.

year
75 -

—10
-10 -10

B Physics Chemistry [ Biology

Which of the following inferences can be

drawn from the above graph?

1. The total number of students qualifying
in Physics in 2015 and 2014 is the same

2. The number of students qualifying in
Biology in 2015 is less than that in 2013

3. The number of Chemistry students
qualifying in 2015 must be more than the
number of students who qualified in
Biology in 2014

4. The number of students qualifying in
Physics in 2015 is equal to the number of
students in Biology that qualified in 2014
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10.

11.

11.

1.1 2.2
3. 3 4, 4
What is the minimum number of moves
required to transform figure 1 to figure 2? A
move is defined as removing a coin and

placing it such that it touches two other coins
in its new position.

—
Fig-1 Fig-2

1.1 2. 2
3.3 4. 4
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Which of the following best approximates

sin(0.5)?
1. 05 2. T —
3™ — 4. T80 —
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9 10
7 X13 8 X12
15 14
5 -
3 X11 4 X16
25 18
1. 10 2. 8
3. 6 4. 12

The relationship among the numbers in each
corner square is the same as that in the other
corner squares. Find the missing number.

9 10
7 X13 8 X12
15 14
5 -
3 11 4 X116
25 18
1. 10 2. 8
3. 6 4. 12

13.

14.

15.

What comes next in the sequence?

PNGAS bpy %uesNN T ) ndkGh ¢O0 b

1. 01 RO| WU jHe x
2.007 %y vy & xRy
3. Oy iy pOUIY Ry
4. Oy RO| UOUly Ba x

Which of the following statements is
logically incorrect?

1. I always speak the truth

2. |l occasionally lie

3. I occasionally speak the truth

4. 1 always lie

ONE © @ AR Yay PExul:00pmb | § PO
u@y Aug A O Wl Ng Q@ ey T @ b|
40 %)  %i 1 AGNy x|

1. 6 2.7

3. 11 4, 12
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16.

16.

17.

17.

18.

How many times starting at 1:00 pm would 18.
the minute and hour hands of a clock make an

angle of 40 with each other in the next 6

hours?
1.6

2. 7
3. 11 4.

12
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AT yyRypoe ONE Of Adn3w 6 0AU,
e ONE Ul 13 RB] =% 5elOGNEP Wi |
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1. 5 2. 15

3. 20 4,

n C

Brothers Santa and Chris walk to school from
their house. The former takes 40 minutes
while the latter, 30 minutes. One day Santa
started 5 minutes earlier than Chris. In how
many minutes would Chris overtake Santa?

19.

1.5 2. 15
3. 20 4. 25
bwé wpp POEAX (5, 6,7, m 6,7, 8, n) %)
yWw¥%AZT I g% 'pOP| 1§ x
0y @ zN| (7R dyig%
1. 18 2. 35
3. 28 4. 14
19.

The set of numbers (5, 6, 7, m, 6, 7, 8, n) has
an arithmetic mean of 6 and mode (most
frequently occurring number) of 7. Then
a €=
1. 18 2. 35
3. 28 4, 14
KBS O ROA;IWD 6 T1 & 2% D %y v
PWAOBODB i Uy ExB + Box OOE R B
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> 20.

5
X
50 cm

1. 50 2. 100
3. 125 4, 250

The diagram shows a block of marble having
the shape of a triangular prism. What is the
maximum number of slabs of 10 p T
v A 1 size that can be cut parallel to the face
on which the block is resting?

o
5

N

50 cm

1. 50 2. 100
3. 125 4, 250
n%wbd Eib Oljlx Of w3% AiU
Wi E@ % w3y sUOU p| 0@y Ajpig
AiUpya OOy Od Rk %Ea U OG0 Yay
Rseoyy @AV OOJL1e0OOd R1] %i EQ
n%w Ny Oy A sU p| 0@ RE
1. - 2. -
3. - 4. -

A solid contains a spherical cavity. The
cavity is filled with a liquid and includes a
spherical bubble of gas. The radii of cavity
and gas bubble are 2 mm and 1 mm,
respectively. What proportion of the cavity is
filled with liquid?

1. - 2. -

3 - 4. -

O0oC #N j O@iF2, , D8, C16, B32,
A4 W %4 Eg

1. C4 2. E4

3. C2 4. G16

Fill in the blank: F2, , D8, C16, B32,
AB4.

1. C4 2. E4

3. C2 4. G16
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2.1

The solubility of gases in water depends on

their interaction with water molecules. Four

gases i.e. carbon dioxide, oxygen, sulphur

dioxide and ammonia are  dissolved in water.

In terms of their solubility which of the

following statements is correct?

1. Ammonia > Oxygen > Sulphur dioxide >
Carbon dioxide

2. Oxygen > Carbon dioxide > Sulphur dioxide
> Ammonia

3. Sulphur dioxide > Oxygen > Ammonia >
Carbon dioxide

4. Ammonia > Sulphur dioxide > Carbon
dioxide > Oxygen

Ol P Ne PpRYUKBE xn Ox ) by &) BBb|

%@l 1 BB] RE¥bayd @I} 47| ¥ NG N

Agl O] epp¥»d TO; 0 By Uiy
ky ks

E+ S [E.S] [E.P] (E¢+P]

I ? 25.

kg
1. k]_ 2 k2
3. ks 4. Kk,

Penicillin acts as a suicide substrate. Which one
of the following steps of catalysis does a
suicide inhibitor affect?

ky ks

E+ S [E.S] [E.P] (E¢+P]

{ f

23.

24,

24,

25.

1. kl 2. k2

3. ks 4, k4
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Which of the following is NOT true for

cholesterol metabolism?

1. HMG-CoA reductase is the key regulator of
cholesterol biosynthesis.

2. Biosynthesis takes place in the cytoplasm.

3. Reduction reactions use NADH as cofactor.

4. Cholesterol is transported by LDL in

plasma.
n%pbdAi U L Eg¥Wg FRgLODI %ai
+] He 0o O 1 YroOUQgMRexO w Of
Uy e OU By
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Predominant interactions between phospholipids

that stabilize a biological membrane include

1. hydrogen bonds and covalent interactions.

2. van der Waal and ionic interactions.

R Eydrophobic interactions and hydrogen
onding.

4. covalent and hydrophobic interactions.
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Entry of enveloped viruses into its host cells is
mediated by:

1. Only endocytosis

2. Both endocytosis and phagocytosis



26.

26.

217.

27.

28.

28.

3. Both endocytosis and membrane fusion
4. Only pinocytosis

29.

{ ARG WY1 Ti®WEND)BFHOD @I  %i
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4. FRAP

29.

Lateral diffusion of proteins in membrane can
be followed and diffusion rate calculated by

1. Atomic force microscopy

2. Scanning electron microscopy

3. Transmission electron microscopy

4. FRAP
30.
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J 30.

Histone deacytalase (HDAC) catalyses the

removal of acetyl group from N-terminal of

histones. Which amino acid of histone is

involved in this process?

1. Lysine

3. Asparagine

2. Arginine
4, Histidine

31.
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Labelling of membrane spanning domain of
any integral membrane protein in a given
plasma membrane vesicle (without disrupting
its structure) is successfully carried out by

1. immunochemical methods.

metabolic labelling with radioisotopes.
hydrophobic photoaffinity labelling.

limited proteolysis followed by metabolic
labelling.

2.
3 32.
4,

Og’Arfi Rpp-Ag UK H#y
00y POBUBRxAJ

& %
K

Qwi d 1) WG ENBOxRhEI
Of %i0g 6¥ebi 3y Ayl d R QUi é
y eRA

Oy |

ax

2. Ok PRl Ad
3.af xBi Ad

4. Ty 2O av xi 110y UkBXH ARi Ad
E.coli is being grown in a medium containing

both glucose and lactose. On depletion of
glucose, expression of b-galactoside will
1. remain unchanged

2. increase

3. decrease

4. initially decrease and then increase
DNA OfWarvaZAp, OANI vy SE-OEI av i
PPIIPIEX Ri 1) RE
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Error-free repair of double strand breaks in
DNA is accomplished by

1. non-homologous end-joining.

2. base excision repair.

3. homologous recombination.

4. mismatch repair.

%i € U |OMIG U%)-COOH bOB 3%i & U3y

¥ yuyNg@ NOwbl Of P| n¥%ub%y |
Pyl 2 Ry

1.11T@d1) o #CEYD

2. x| @iiE) =20 |1 zOwb

.00y iEy | T@ zOwb

4. 00y |if pahlg RCPe U% yNRy | Sy |1

The - COOH group of cellular amino acids can
form which of the following bonds inside the
cell?

1. Ether and ester bonds.

2. Ester and amide bonds.

3. Amide and ether bonds.

4. Amide and carboxylic anhydride bonds.
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RNA interference is mediated by both siRNA
and miRNA. Which one of the following

ABN| 6 E¥%

34.7 NG Ayl 7+ O P| rub¥y UxNyygxl Of
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1. Salmonella typhi

treptococcus pneumoniae
ibrio cholerae

4. Mycdbacterium tuberculosis

34. Which of the following bacteria has subcellular
localization in lysosomes?
1. Salmonella typhi
2. Streptococcus pneumoniae
3. Vibrio cholerae
4. Mycobacterium tuberculosis

Uy Ul

n %ap

statement about them is NOT true? 35.FT NG &f b|-py IMOKARN 3y UREI O
1. Eotglsci:IEgA and miRNA are processed OO6@0B; Yy 2 %Bi} RE
y . A - -
2. Both siRNA and miRNA usually guide 1 %4 e w* k~l34{\| ubx NM~3/4~®N~l
silencing of the same genetic loci from AO Ti EgN 3%y y@rARNOd BiRgy
5 whlich';hfey origina:te. tecule whi AT
. mi is a natural molecule while e o mew e e
siRNA is either natural or a synthetic 2. %y E G AL 1740 Of y GkAN BOD)
one. PRGOe Ul B ]
4. miRNA, but not siRNA is processed by 3.yGRAR } b Ti EgfRe i ENU %01
Drosha. Ai n%bd %i OF ®p yROO u|
MHC OAX T T J0AX yi ¢ w %A Ual bl @i %y BEB]
FREIN Ry eb0y Ai o6y SHMHA x 4. y&ARN OB T0O) UJRGIciO@@IOI x|
O 2UIARIT | BK } B CRAI] Ag’N\I’SI:E (Z?SﬁigAG}NLEI j" 3{4[ e Un
1. PO sn¥%i  %ieU0% 9y Of gAyst UL OTIH ONyp 111y BE]
>i e 0¢ ng J lA [‘31 ] o 35. Which one of the following best defines an
2 Up |-BWO ANl C Uyt e PU| ET oncogene?
OheEB} Ry ] 1. An oncogene never codes for a cell cycle
e ot R S e i . protein, which promotes cell
3. l...J[3/4iaU~’/4,1A Ej.%i Tr! ,?\N B % TN S| proliferation,
Of PRGOe Ul B ] 2. Oncogenes are always involved in inherited
4. B%i e U¥py wpi Rg OFFEg W ¢ yie g x  formsof cancer.
Bil| B1] 3. An oncogene codes for a protein that

Following are some of the characteristics of
MHC class | and class Il molecules except one
which is applicable only for MHC class |I.
Identify the appropriate statement.

1. They are expressed constitutively an all
nucleated cells.

They are glycosylated polypeptides

with domain structure.

They are involved in presentation of

antigen fragments to cells.

. They are expressed on surface membrane

of B cells.

36. 0 By A DO¥
bl
1.

2.

prevents a cell from undergoing apoptosis.
An oncogene is a dominantly expressed
mutated gene that renders a cell
advantageous towards survival.
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36. Which one of the following statements about
receptor i enzyme is FALSE?

1. A receptor T enzyme has an extracellular
ligand binding domain, a transmembrane
domain and an intracellular catalytic (enzyme)
domain.

2. Many types of receptor enzymes are found
in animals.

3. The signal transduction pathways of
receptor 1 enzyme involve phosphorylation
cascades.

4. Receptor i enzymes interact directly with

3. the point of contact with the uterus.
4, qgrﬁt&cgigf%elnces in the cells.
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YAJRIT) Oy x@%i 1601 Of TUO|L U
B ]

3. AOOZA NeUyy Ofi y xfD%i 1T O1T Of T U

%Ol JORBgx WFiyh 4t e U%y xJ 8

Riid RYy]
4. o UPY %% y B4 £ Uy

Pl PwU? xI

intracellular G-proteins. Bilygllylegd % sgx %t eUv% " w %
- o s oo 40. Sperm cell behaviour during double fertile-
3
37 /“UAl 4 t'%zf*( PRI ESOd T 'fj IBA” PR zation in Arabidopsiscan be stated as follows.
1. O} hexAy 2.ykbeyU Identify the INCORRECT statement:
3. OE &xA] 4.y yi &g 0 1. Pollen tube bursts and discharges
sperm cells.
37. Bones of vertebrates are derived from 2. Sperm cells produce pollen tubes and
embryonic enter into female gametophyte.
1. ectoderm 2. epiderm 3. The receptive antipodal cells break
3. mesoderm 4. endoderm down when pollen tube enters the
female gametophyte.
~ s . N . s i« 14, ,One sperm nug sq;tjses with the egg cell
38. 8 EJ _/_44 A‘? NI l ?4 N O,I L ,/“p g i vk & U%4ond the othe'}]fﬁl“jegs ith the central cells.
BO0U| Y Dyp@Fxrpaxy Ajiy R 1 i oRr
“BRUy 14 BB 41. 0@ Owk TPA@ AGY) O A W@y M |06 146 (O
1. &R Uyug 2. Qb WRET UyUg AdNk Dy %@dd Ad R Uy [ |nodB ]
3.7 NPy xO0@i 40001 0611 %i o Ei EgN
] ) ) 1. a%opb| 6 EUZIRE wipdOyAigp, o %
38. During development, if a cell has committed to 9 byl U Um0 % Al
a particular fate, it is said to be U kA {lU Uiy va A JABB N o
1. pluripotent 2. totipotent 2. nod OC B Pyl O) wbHQdno® iz I 1
3. determined 4. differentiated Ag Yy NpE N % TRE %4 ok
. o o 3. N-ap| 6CBWi ¢ OgN Uz R URD 4N
39.} OAGtLY O Ty E-y P@ ya {bp| _ lﬁ ,w 'g y Us® g
. A . Yt O®IT| %D} BB]
Fr NPy xO@9 Rily BB L Ao ~ .
s e 4. g/éiaxonOf Ot Yd OYe Uhi E TOy 6 UI
1. Upy 7T O [ROD )
o %o} RB]
2. A&l
3. AD) xH)x b#y@yux 41. Rhizobial genes that participate in legume
4. %i & Uvag Odyz NPEp%: Of nodule formation are called nodulation (nod)

39. The initial dorsal-ventral axis in amphibian
embryos is determined by
1. the point of sperm entry.

2. gravity.

gens. The nodD-encoded protein

1. is an acetyl transferase that adds a fatty acyl
chain to the Nod factor.

2. binds to the nodbox and induces transcription
of all nodgenes.



42.

42.

43.

43.

44,

44,

45,

11

3. catalyzes the linkage of N-acetyl glucosamine
residues.
4. influences the host specificity of Rhizobium

FNG®&; T O Rr100PNI
RAEEN ¥y NpnORg ¥4 bl
} Oxi A %@i ) RE

1. ! RCPN 2k ABIQRgUN
3. by { Ei %) | ? NN 4 a RGb eyb&4U

3y N

Q@0 B¢

Which one of the following plant hormones use
the two-component histidine kinase receptor
system for signal transduction?

1. Auxin 2. Gibberellin

3. Cytokinin 4. Abscisic acid

6T U Ey WAO 11 p@1d1 Regux Of
P NGN TG40 1 b |-by FOeN OOV

P NOy 21 REB

1. é U %)
2. n OBIékhn
3. + EIRENPn
4, 0@y Oy ARp W 8§

Which one of the following photoreceptors
plays a role in day length perception and
circadian rhythms?

1. Zeitlupe family

2. Cryptochromes

3. Phototropins

4. UV Resistance locus 8

YOUAE%

45.

46.

46.

47.

RO@I UGy K ABOE) Ux OJT A4Gr ¥g U
yeOnoOxy ¥

PNG O bpy URE

1. P680- Cytochrome bgf- PC- PQ

2. P680- PC- Cytochrome bef- PQ

3. P680- PQ- PC- Cytochrome bgf

4. P680- PQ - Cytochrome bef- PC

Which one of the following is the correct order
of electron transport during light reaction in the
thylakoid membrane of chloroplast?

1. P680- Cytochrome bgf- PC- PQ
2. P680- PC- Cytochrome bgf- PQ
3. P680- PQ- PC- Cytochrome bsf
4. P680- PQ- Cytochrome bsf- PC

O| Bd ¢ Unpraigié ¥y bpifExi abd
¥4 {ebeUN {b T3w@ Vg5 ¥d ) R

47.

48.

1. Wi ©OOBU) BR¥%H OKU %]

2. Wi OO U PRAYT 8 Ux MBhpEIRL y wi
%i e U%) | %Ayl )owiFal |

3. Wi ©O@ U R %i mRMYA P &)@,
pwli ON

4. Awi OO0 REBDF MBUQg %D

Insulin increases facilitated diffusion of glucose

in muscle cells by:-

1. phosphorylation of glucose transporters.

2. translocation of glucose transporter-
containing endosomes into the cell
membrane.

3. inhibition of the synthesis of mMRNA for
glucose transporters.

4. dephosphorylation of glucose transporters.

oe@B) EPnyd ywe &iu) OOBURMNDP |

O] RExI RHE

1. Pi | EPxR@x@i ¢ OO0 AGIRTR).
2. Wi ¢ 00 BUQLETS).

3. SGLT 2.

4. GLUT 4.

The transport of fructose into the enterocytes is

mediated by:-

1. sodium-dependent glucose transporter 1
(SGLT 1).

2. glucose transporter 5 (GLUTS).

3. SGLT 2.

4, GLUT 4.

y Rp:GOg OAR ¢ A%l wRS %y
i e B4 x xRy By RAT I

i e Uy

Ity N {UBCRAN OOBGRN I SRfolRioxvd w iy

2. Op@&Ary) OFBiA U3y H 1
3. b| £ UAR &A ¥y
4. 0y %0 AR &y ¥y

The cell bodies of sympathetic preganglionic
neurons are located in:-

1. Intermediolateral cell column of spinal cord
2. Posterior cell column of spinal cord

3. Celiac ganglion

4. Paravertebral ganglion

o e@k P1¥ Eywli|ld QQa®BE;0yuq U

a0y RSO BDEG06RI  Bii| By
Ay o8 x|
1. Na* 2. Ca™"

3. H 4. CI
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48. The di- and tripeptides are transported in the

enterocytes by peptide transporter 1 that mutant allele depends on the parental origin of
requires:- the wild type allele. Such pattern of inheritance is
1. Na* 2. Ca™”" known as
3. H 4. CI 1. Sex-linked inheritance
2. Genomic imprinting
49.7 NGufl N1 Of -poy| PiRRgEPE) 3. Gene-environment interaction
1. 00@013% y BufU) AT I nv%pd ymgzuggtﬁ)lgasmmhentance
eU0U| TI IZ| eUa 00@O| x Ugllr-[lﬁé)“/lzm N/Is[ O?Q&ﬁ@pm@@)m
Of 00 il ] 1z NPeJ% yOb@l % % @1 n¥%bd
2.y N| %A@Ig| Yiy x] y%pP@d puwili 0 UARL #%ip 2 Ny Trd % ax
T(?JZII .91 d B] BRily) RBI
3.000;% pO W 0B (QTL) ¥ A 2nubdgO1ig ¥ AgR  %i U OF
aUdJ AF BUU| YI 4 Of ¥w %[ Ox iUA} é Oxt izn aUg U} Yayz Nej&s x 103 @
gel L Bl wRUy i d RE]
4, 00O} % 16800 Wi § %i PNx ws i %P, Roepy, yoax pOXEAI ;W @) H Of
o Ug Ui ®epyjAi xy yOxa R NRguy Ax BB
B 111 4. at i@mUgn % o GOk POXEOAI | b
49. Which one of the following statements is y  ANRN w0 NOO@I e OF Bilg BE
INCORRECT? ) . .
1. Quantitative inheritance results in a range 51. Which one O‘; the following statements is
of measurable phenotypes for a polygenic INCORRECT" . L .
trait. 1. Loss of gene_tlc variation occurs within a
2. Polygenic traits often demonstrate small population due to genetic drift. _
continuous variation. 2. The number of deleterious gllelgs present in
3. Certain alleles of quantitative trait loci the gene pool of a population is called the
(QTL) have an additive effect on the genetic load. o
character/trait. 3. Genetic erosion is a reduction in levels of
4. Alleles governing quantitative traits do not homozygosity. _
segregate and assort independently. 4. Inbreeding depression results from increased
homozygosity for deleterious alleles.
50. o % ARxy Ai {epg URBbP| OU%yIP 3%y BY% . N S
o o i 5. OJU@gad 11} U U zwsd¥ ALKY| o
(IgF2) U} W =UgU @03 B4 by Dy G . o e
oA . ~ _ - OC. W AdNT¢g BRG A(y) Od YIP |
REAOY: o T@Amx), At 0U03%) b %) @% RgN NN N
i PEW @ oUgU, WGOR s DyTOJUd R W)HIUW) P [T O} UdX BB ]
’ 4. " A~ . .
T e T TEe E T T A g O TGeREG 1| By ]
by by gI 1) OBVl & éc@g U UJUgl. g(v%,Y 0 Xy
AYOxEOJAm>y ¥4 z O3 O UE¥y QUHU = 3. XY 4, XWXWRY

7 AN% Uil 0@ ?PNOx@ RE]
Tr 1 Oy N %BRU T} REB

1. e U-A/URCNI OwUy AY I

2. PwA goey

3. Ag-Rx ) x Ugle nyOex x i

4. %i & U%yOquyy) < AT

50. A mouse carrying two alleles of insulin-like
growth factor 11 (IgF2) is normal in size; whereas
a mouse that carries two mutant alleles lacking

the growth factor is dwarf. The size of a

heterozygous mouse carrying one normal and one

UwU%_A‘fi )  ¥by .

52. What is the genotype of a male Drosophilafly
that has yellow body colour and red eyes.
Brown (y") is dominant over yellow (y) and red

(w") is dominant over white (w).  Both  are
carried on X chromosome.
1. X"y 2. XY
3. X"y 4, X"WIXWTY

53. Adil 7 vay yChy P#Ms¥d % bl z Wx1 %
PN%EI @ z3%Yxl ¥ 0) 9| of
%l N1 Of -po| bkeeglrb



53.

54.

54.
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55.OREHG 1 Pwydv it NG| @)% Ry x; N1 Of
Pln¥%pbOf O Al }3d; & ANz O

1. RA Gyl 2. %) AdowAy

3. n¥%xi UJAuERyi 4.0y NP

55. Which of the following National parks has the

PwAl RBREI & highest density of tigers among protected areas
4. z W xly bHs¥d, 1 i NIRNBOhe UOD| é inthe world?
O’ TY4D % R 1. Jim Corbett 2. Kaziranga
3. Keoladeo Ghana 4. Manas
Which of the following statements is NOT true
regarding the closer affinity of Archaea to 56.% U AQOAIU % 80gPNOB-241 x @ & PGy wi
Eukarya than to Bacteria? NUI | OGREN TREN O p-p 3 KR 6RG,

1. Both Archaea and Eukarya lack peptide-
glycan in their cell walls.

2. The initiator amino acid for protein synthesis
is methionine in both Archaea and Eukarya.

3. Histones associated with DNA are absent in
both Archaea and Eukarya.

4. In both Archaea and Eukarya the RNA
polymerase is of several kinds.

P NG INEG& O T %) 21 Yai } N %y
RAPOL O) x|pBHliqgUIRY %D
I E& O Ay v

@ [y Ox%i @ ) | OppOAg

®) R REUX| () | o3y { Ri ¢

© | ¢ witxon| (i) | 0f 6@+ @

@ |ROOOEy (V) |y OBs Oy |

V) [aeUNlE,

1. atiii,biiv,cii, diii
2. ativ,biiii,cii,div
3. atii,biv,ciiv,dii
4. aiv,bii,cTii,dTi iii
Match the following larval forms with the

phyla that they occur in

Larva Phylum

(@) JAmphiblastula | (i) | Mollusca

(b) [Nauplius (ii) | Echinodermata

(c) |Glochidium (iii) | Porifera

(d) Bipinnaria (iv) | Arthropoda
(v) | Annelida

ai i, biiv,cii,diii

aiiv,biii,ciidiv

atii,biv,ciiv,dii
ai v,bii,ciii,diiii

el N =

TAp ¥ 1%
O & Ny Ayax]

1. nw%ubigld o Of Yy 4 b ¢

agou % pP|y Ny

2.T A 1% bPwixjAp 6Rx| n% UOR
%0 plwOD G idi@s byl AH
3.TA Y g ®) b3%ilkx) y%ubo
R i N; Ay 6B x| ]
4. 34 PD 3y TART TA@ ) % INYEUN e
y ONd wug01 PO ElEpeybOd RiN)
Aj 6Ra]
56. Which of the following is NOT a prediction
arising out of Wilson-Ma c Art hur 6 s Th

Island Biogeography?

1. The number of species on an island should
increase with its size/area.

2. The number of species should decrease with
increasing distance of the island from the
source pool.

3. The turnover of species should be common
and frequent.

4. Species richness on an island should be
related to its average distance to the
neighbouring islands.

57. OBUJ b| bOsg TAI x1 % 95% %y cbH Ri Ny
P NGTRg Oy QOUION AENy wlf b| 4%

TN Rre 1y
1. ' Er 8 0UN 22EL Ui ? Nx N
3.0 e OxxN 4. Rh) e b¥%

57. During which of the following major mass
extinction events, over 95% of the marine
species disappeared from the planet Earth?

1. Ordovician 2. Devonian
3. Permian 4, Triassic
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58. AMWA UDI ; ¥HORERMGYN | ga ¥ s 3 Bpeciespnigrated from South America to

. R e e establish new populations in Africa.
NvuPOUL 8 sd O3 10 0 chl) ¢n %x 14. So}“ulﬂh America and Africa were joined at

P wc By some point in Earthos h
1. Ply; Uy E
2.} h%i6 E &E ¢E ¢ 61.n%pP0O) G@I @f OiRET Tg %0 ~Ay x
3.7 RAW ywUL6E% OR Ty 0% OjpOad | % exfll O bOx Of OZN|
4. g% y O@g %y UK %y T4TR% ) BB
1. Udi iholEOWD Oi xOyid UON
58. \t:\'/h(;(':h O'ft t“e Iﬁllz\{viggtglob;ﬂ hoftspoo]ts of 2. ApOE
iodiversity has the highest number of endemic N
plants and vertebrates? 3. OB}D(\)@ o o
1. Sundaland 4.} h¥o EQuyRB x UN
2. Tropical Andes
3.Brazil s Atlantic For g1 which ecosystem is the autotroph-fixed
4. Mesoamerican forests energy likely to reach the primary carnivore

o o ) A A ) 'Ievel in the shortest time?
5. AGA 1 adzk) Pr PPy I 8 U%e Pl R I1.dTemperate deciduous forest

oy z03 1 g, vy z@igiARN 3% U REK 2. Grassland
; it 3. Ocean
1. 0 qn 2.1 kA ; .
3.1t 411 ¢ 4. Tropical rain forest
59. For a population growing exponentially with a 62. Uy %OV &yl } OB A aoi P Rg A
growth rate r, its population doubling time is . . N )
LG 21 Lo RY HOKBANY
3._1 ¢ 411 ¢ 2. 000EJ0 i AEOWD UN1  Of
3. T O wkApei Odx1 Of
60.TvayO|l @g%y 11y yt §ky BpJ o % 4 R19,Omoim @ Oudx) Of

U6 AU pap® % AQIO Oy x| Ax| R1] Ui xOy N
POE ¥ zBy{p O i Oy N 1%y Ug2hTHe utilization or consumption efficiency of
bwdUE g« k NGOR b |BEC x herbivores is highest in
LiRii N1 AARL 6 % @ AL I,1. glankton communities of ocean waters.
- N A , AI BnRe TALT 1) dhurekelhefite forests.
aUw OO0 UsaysHz # jU 3. managed grasslands.
2 TAy Y Nyl ival yoO| 00%y i 45, managed rangelands.
TOy P n¥%xy 1) n%%Rxgaysdypel <1 ) ) )
%o bY ] 63." NGO bp|-Pgm¥bd TA; i %y 6cC
3. TAp P Nk1rival yYOou OB b | NBQAEJ "'&?f‘lM‘PUUiON e U AL WX
TOy P n¥uxy 1yn% ng’eé)f);é'l'xll' G#S‘LHQ.{C“EFf(J L
%G by | 2.yg DAl @3 U acoly
4. OBOd % (Y Rp O %A RigOBi Al 3 yg 0L Yd RAITI
y Ol OB%y t i WROI 1] 4. A@z Oy 1 g ANé U

60. Fossils of the same species of fresh water 63. Which of the foIIowing is NOT an attribute of
reptiles have been found in South America and a species that makes it vulnerable to extinction?
Africa. Based on the current understanding, 1. Specialized diet
which of the following is the best possible 2. Low dispersal ability
explanation for this pattern? 3. Low trophic status
1. The same species originated and evolved 4. Variable population density

independently in these two places.
2. Species migrated from Africa to establish
new populations in South America.
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64.ye OUaviywAdNg 00a; N Of } OxG7.AA @iy i TO/ IURPGU) gyl OFFY 1
g @ AJNd yHLOAN®RE] T &G Np| R11 HNgkuyh Ny x 01 3%y Ay} bl

%L -RTILLING Of %) O 72z1 ) RE ywyn %l %oy

1. yOOR @xB@) REXxD) wi @1 T-DNB) @} 1. Bk WeUOUZI xiyp Ul xO0y Uy
UBON 2. 00y OUANG) U,

2. Ac/Ds y Ux U¥i } Oxi A %Bilth Ry B.git I T JRxIO) Uy
UBON 4. a7 ONNPOI

3.1 171 {01 | NRNpE O% @ngDi)},éNc‘NmA 4B are t y i« helical beotid
o f e s . A and B are two enantiomeric helical peptides.
4. WxFTUON # Uy @4 Ad PO ul o Their chirality can be determined by recording
their

1. circular dichroism spectrum.

2. UV spectrum.

3. fluorescence spectrum.

4. Edman sequencing.

64. TILLING is a reverse genetics approach used
in functional genomics. Which one of the
following is used for TILLING?

1. T-DNA tagging by Agrobacteriuramediated
transformation. Y e o e

2. Transposon tagging using Ac/Ds elements. 68. r\ N 9‘”’“ ‘OI ‘pl rf/“p% S%_Ju GrfE UigUPn

3. Mutagenesis with ethylmethane sulphonate. Odnl ¥4 }OxIA YO<EIl O 7B B

4. Protoplast transformation by electroporation. 1.1 iblyw¥% pOG i1} RGPOG ThyOexi 9

. . o . Owoée Ei .RB]

65. i@ O0¢ Anl Pl ywAANRKR ¥ I« @5 N p%uax,, o e A
o _ . 2.7 iplyw¥ bOB i1} R PO O OGN
O B 9! PN O by B3y NN 3% y N&yi Ib) O KB
wio 01y Nl g Ny TR val 0%y 2P R ) o
Ay x1 Al .1 iPOB RiT) RGPOB TPOIExi 90 WOIEH ]

A 4.7 ibOB R{ T ROPOB Of BN  ThyOjex
1y OHFIR0Y ORA| LR d TPiOse

e e N R

2.y OHPINTE @ B ON|[ A} ] 8 bil
3. O Py@AN; NRguw Bi Ad] 68. The use of Kruskat Wallis test is most
4. TOiPRYGAN; NBgw RBi Ad] appropriate in which of these cases?

1. There are more than two groups and each

65. Which one of the following will be observed group is normally distributed.

when auxin to cytokinin ratio is increased in the 2. There are more than two groups and the
culture medium during organogenesis from distribution in each group is not normal.
tobacco pith callus? 3. There are ‘two groups and each group is
1. Adventitious roots will form. normally distributed. o
2 Adventitious shoot will form. 4. There are two groups and the distribution in

3. There will be no root formation. each group is not normal.

4. There will be no shoot formation. L A o
69.pi R DKy NNy 60 wWOg WA Of b

66. 7 NGOl b |-b) #pp#y Uex OdH @ R K n¥%b%) YORU| PB4} RE
1. RY &40moNis#3%0n 1. @ExiULUI DNAP U |
2. R &40ri) & G 2. TEgRWBAN
3. RYEHOBUA | D] 3.n%bPeg0U| xN 3%y T% Udx ANé O
4. R EOBIxiE30n 4, UD-OE We Uzl Ud xe pk@xxi
66. Which of the following is wild relative of 69. Which one of the following can be analysed
wheat? using Surface Plasmon Resonance method?
1. Triticum monococcum 1. Radiolabelled DNA probes.
2. Triticum compactum 2. Protein structure.
3. Triticum vulgare 3. Optical density of a solution.

4. Triticum boeoticum 4. Label-free bimolecular interaction.
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TUk BwER B8 j (AFLP) % e Ua ? NGN
%l N1 Of -py| PRgN RE
1. x} dR¢ A¥sy APU| 6YI %10y O
a¥% bwxi AN % PCR Oxi A b|
2. PCRTUDXIN ® AnpTi CBN neA)f O1 ¥
py 1T O) AN
3.Tr i OweeNAG®1 3% DNA3) O3 AN
i WOAA e % PCRA @I
4. Tv 1 OupbeRNAAYy 3% DNA By O3 AR
i WOHWCMIPCRADI
72.

Which one of the following statements is correct

for amplified-fragment length polymorphism

(AFLP)?

1. PCR using a combination of random and
gene-specific primers.

2. PCR amplification followed by digestion
with restriction enzymes.

3. Digestion of DNA with restriction enzymes
followed by one PCR step.

4. Digestion of DNA with restriction enzymes
followed by two PCR steps.

417 \PART 'C’
c%0 001 x dayé ) Of O yediOxy /3
% Uo TH OIU %y ON% O ~Ap x O00@UI x
50 -1000 ¥.0F WE] &ADI 16 wy
Py wsi ) xf 10065 { Oi Op U@
e OgOP @ QB PRRNYE O ~ A0
00oU0I x BBC x|
1. 3160 2. 316
3. 31610 4. - 3160

The standard free energy change 3O per
mole for the reaction 0z 6 at o ™ in an
open system is - 1000 cal/mole. What is the

approximate free energy change 3O when

the concentration of 0 and 6 are 100
micromolar and 100 millimolar, respectively?

1. 3160 2. 316

3. 31610 4. - 3160

{ Wk Al %@C @px% G Ui Ty Ti EgN
PwdANy "w ¥ 01 @ %7 NIn%df Ax
Y -R ) PREkg

1. DNA%TDy N O yT1Dy Ry SauyAry Of

2. xghd i T3 T ,,{O08N 3% o3 OBkl
pOS REOdFy UA H N1 O g ]

3. -HRUx1 T 1 g -0e@ @gi
il O pdy R O Ry SAN z GpN
T i 0y 8 B8Pe KN

4, oy -Oi By @ none ONib|ly ®NI
Wei ok 1110k aedNi y QU1 3
i 11 WO @& T% O
BB ]

weUiu

BB
we Ui v

%y P NI x x|

Indicate which one of the following statements
about nucleic acids and protein structures is
correct.

1. Hydrogen bonding between the bases in the
major and minor grooves of DNA is absent.

2. Both uracil and thymine have a methyl
group but at different positions.

3. The backbone dihedral angles of | -helices
and T -sheets are very similar. Only the
hydrogen bonding pattern is different.

4. AT -turn is formed by four amino acids.
The type of T -turn is determined by the
dihedral angles of the second and third
amino acid.

n%beAYd %y HENTxi A Of w3% Ui D:
L POXRI Ty OF NG N k A%l %i

eOUp N| O@ CiANs NOxi AoDage Al
%y Tlal n¥%xy]

(a) ADP + Pi

O Ey | Ny { Rin3 @INAUL

(" e UAi O), p&ATPa bbwl O%

@py xy Ny |7

e)PRCPN| E

'gg; g
E] | |
c I
g l
o

Time ——>
PNGAOY  Pl-Py% QOB eA| %y x 1§ x )
Hoel i8%.8Y p g
1. 17 b, Hid;, Hlie
2. 17a HIid; H7Tc
3.17a; Hie Hlic
4, 1ia Nic, NMib
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In a mitochondrial respiration experiment, a
researcher observed the following profile of
oxygen consumption upon addition of
following compounds at times I, Il and I11.

(@) ADP + Pi

(b) Dinitrophenol, an uncoupler

(c) Oligomycin, an ATPase inhibitor
(d)Cyanide

(e) Succinate

— -

Oxygen consumption
R
—
—

Time ——>
Which of the following describes the profile
appropriately?

.17 b, NNid, Hlie
2. 011a Hid, Mic
3.11a Hie 1llTic
4. 1ia; Hic, HTb

o %Ui D%l yox% NQg pPOx RO
%i19ye xeg ONi yE§g UITONHWMT, 9
Wb d TIEN Yay Rl @ ) ¥4 OgxgN %@ N | %y

oce ONi

74. A researcher has developed a program to
evaluate the stability of a protein by
substituting each amino acid at a time by the
other 19 amino acids. For a protein, a
researcher has observed the following changes
in stability upon substitution of amino acids in
loops, helices, sheets, protein core and on the
protein surface.

.3 §
Wi on o Hip
] n g
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Substitutions in

a) loops are more tolerant

b) sheets are more tolerant

c) core is less tolerant

d) helices are less tolerant

e) surface is more tolerant

WhEh f the above statements are correct?
1Y aand ¢ 2. candd

3. bande 4, aandb

xi ANy 080%ebi %y] nwubg TilBgRNGYNT WO (Al (P
pUx), OeohTi EgN Oi EY 1Ty, Tig W Lo - I o
Of weORNi WG @IN ; OB D% x K| G, o L Lo
RAT @iy O] OO@UG NN1 %y Tl al HO—é—COO_ éH—coo‘ éH, (I:Hz
T i ®N (:ZHZ HO —CH <::=o &0
coo coo coo"~
ET 2 , §T 1. A=z { bpi ¢ BR| -BEOE | ,0| E
e " 2 - § C=! ¢ bi ne mEEBR| E
g ° g ° 2. A=e PRB=2 { Pi e PR| E
ﬁl él C=| -v%pQE| ,PEFEC Bi ne PE| E
& & 3. A=z { bi ¢ IBREBR| E
o ) C=|-%pQE| ,PFEC Bi ne PE| E
9 Oy W ykb% PENgx BE] 4 A=c bPRB=Z { bi e PR| E
b) OELIOf y kD% PENGx BE] C=! C Bi oe DE| BAEWE| o] E
c) Oi BY %O PRNdgx REB]
d) heUx1 Of %0 PBNdx RB] 75. Indicate the names of the following molecules
e) PI RO ykbD% PRNdx RE]
S s o - (A) (B) (€) (D)
} O@t %I IN1  Ofb | 3/4[@? ?oo‘ ?oo“ ?oo' ?oo'
1. aI' IA o 2. cl' 1 d ?H, ?Hz ?Hz ?=o
3.bl 1 g 4.al I b HO—?—coo‘ ?H—coo‘ ?Hl ?H,
?Hz HO—(IZH <I:=o coo
coo coo"~ coo”
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1. A=isocitrate, B =| -ketoglutarate,

C = oxaloacetate, D = citrate
2. A= citrate, B = isocitrate,

C =| -ketoglutarate, D = oxaloacetate
3. A= isocitrate, B = citrate,

C =| -ketoglutarate, D = oxaloacetate
4. A= citrate, B = isocitrate,

C = oxaloacetate, D =| - ketoglutarate

n ¥%:bge |AQ'n e |Byz 1t O = 40,000 D)
yeOnQ¥peT T I ONE  n O x j 4Bmold
Nlye OnOxyoe/hd Ky $52my) %y
U;-@18y pPupOwyy 60e URE PnOxiy
1. 80000 TP i & ®RNEMTMOi (hOxy Py @
Tv i e ONE

2.80,000 TP I & ®NEMTmOi hOx) Py @
TP i P| Y E

3.40000 TP i & PNETMOi (hOxy Dy @
Tv i e ONE
4, 40,000 TV I
Tv i e ONE

Ya)

e ONETmOi WOx) P} @

The turnover number and specific activity of an
enzyme ( molecular weight 40,000 D) in a
reaction (V.= 4nmol of substrate reacted/ min,
enzyme amount = 2ny) are

1. 80,000/min, ¢ p Ttmmol substrate/min

2. 80,000/min, ¢ p mtmmol substrate/second
3. 40,000/min, p p 1tmmol substrate/min

4. 40,000/min, ¢ p Ttmmol substrate/min
RONIO ) x | iUINy + R &tUpi|, diyi| &

] HEUIBOT R1%1I RINGOY -bp| PR N

N R 67

1. AOn&wy Of o3y UBBA o3 W H E
zOwb WUy @) , bagORBINYIAU R B
DA o% o0y | E

2.1+ Ry AU@) k AHRpOB4 10 Q|
+) FEDPB % bjl PWRNI yex UdYx
PO® Oz PNO® K

3.}JNOpP| O3 8 a¥% O o@=CuhOxN
ywi 6UxRhEI RBi P%u} RE]

4. 1 i NOJUgrxpOB Uy N ¥y Ri Pl ) Rk

Both sphingomyelin and phosphoglycerides
are phospholipids. Which one of the following
statements is NOT correct?

78.

78. E.
2 WORYBU RAE N iz 64 1] ﬁxperimental conditions. In one, it was grown

1. While one has a fatty acid tail attached via
an ester bond, in another, the fatty acid tail
is attached via an amide bond.

2. The hydrophilicity of both is dependent on
the phosphate group and other head groups
attached to the phosphate group.

3. Only one of them may contain a carbon-
carbon double bond (C=C).

4. Both may have choline as head group.

I dNe Oe N[y xi kA% RAIT B ¥y  Of
8U0%e bl 3%y Axdliui e p@x RhEI
0¥ OPE B OUR o60%ebBd &y Axgd
rQEi ¢ 174 EABUNE: ywi 6OxRAEI
Ofi dp@| Of 0B 0800i Ad pP| buw
P NGl Bix| Ax| 001 % } QA @ b| PO 3P
a
b
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1. a QRei €0 B8 U%e PI ;i3 éAxy
i1y ABUGE:I 60%e Pl ; nvxy
BUdOIPADPOI RE]

2.a @i éi 1) ABU®EI 6U%e Pl n3
Ax; ;b Wi é0f 00%e bl ncvaxy A

B UOiPAd Ppwbe OI
3.a000i Ay

BB ]

pwOs BB EI T )
ABUE B 060%ebi;c@k OfAx

4. a0 UO0iPAd PwOb@iki By 06 0%e bl

nvxy ;X¥i d 1) ABUOJE

coli three different

was grown in

in medium containing glucose as carbon
source; in the second in medium containing
both glucose and galactose; and in third was

infected with phage. Match the curves shown
, below to the treatment

Number of cells

Time
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1. ais grown in glucose; b is grown in glucose
and galactose; c is infected with phage

2. a is grown in glucose and galactose; b in
glucose; c is infected with phage

3. a is infected with phage; b is grown in
glucose and galactose; ¢ in glucose

4. a is infected with phage; b is grown in
glucose; ¢ in glucose and galactose

g RCI x%i DNA yAgU-TH Osl WUy @y
ORAJNN| % eUa UAry NivAd 340 Of dla Ayl |

Bl e NI N paxy Of =wUgUREDe KN
P3| By 1T WGl Ax|
Ppwi J(AB, Ci T D) %i OR A RN 3=
Oy jFFB Ol

M (mother)

Py ~T Nx

= =9 -» —» -3

— _ 80.
1. AB,Ci 1D 2. AABI T,D
3.0 &1 1D 4. B,Ci 14D
Minisatellites are used as marker for identi-fying
individuals via DNA fingerprinting as the alleles
may differ in the number of repeats. From the
Southern blot shown below identify the progeny
(A, B, C and D) for the given parents (M=
mother, F= father).
M (mother) = > > +
F (tather) + _: _:_: R M
M F A B C D
—— 81.

Uy PN pOB NI jx% R {P% Ex)N Of @¢ 1 |

Bx| pH7.4 %  +B}ROX|TY I @i kDI UUI A

(PBS) Off NUWROI Uy U ¢ «ABGs) %i ¢ U¥

Yywl @ 3% Ai Eg 13 xN@) TriTg

Vi O N[TTy ONyx| @ N7y JOXEIT O Oy Ax

C x#8B

1. RBCs%i+ ) FEFOx TP I @i kDI UUOI AU
(PBS,pH7.4) Ox ¥ b} B7CP{0J30 ¢ ONE
¥ eUaxR&h Oy

2. RBCs%iPBS Ofx¥| b UWb{0Of30e ONE
Ugy Vieg QR h O

3. RBCs%iR| O| PE-} RO OF | @pHDALO[
x¥ BByip{0/30s ON# eU=n
~ h >ON

4. RBCs%yR | O PE-yHOx F[F | @H PRYIOJ
x ¥ py B7CP{OB0e ONH ¢ Un
~h>ONT WO MK, PO8 OOBUIT x %
PRPWxQOHYK NPy T } OA) @

Ya) DY

It i s wel]l established
red blood cell membrane is solely responsible
for CI" transport across membrane. A lysine
goup inthe CIrbi nding site
crucial for this event. Keeping this in mind
what is the most appropriate way to load and
retain a small anionic fluorescent probe (x)
inside the red blood cells (RBCs) suspended in

phosphate buffered saline (PBS), pH 7.4.

1. Incubate the RBCs with x in phosphate
buffered saline (PBS, pH 7.4) at 37 C for
30 min.

2. Incubate the RBCs with x inPBS at 4 C
for 30 min.

3. Incubate the RBCs with x in Hepes sulfate
buffer (pH 7.4) at 37 C for 30 min.

4. Incubate the RBCs with x in Hepes sulfate
buffer (pH 7.4) at 37 C for 30 min
followed by treatment with a NH, group
modifying agent (covalent modification).

of

{eLUxk | ed®y 7(IV), Aia¥ bTepG z UG

T davi ¢RE37P{ 0@ @ayixl % yuwi @

1. AB,CandD 2. A,BandD RO ET NN Ti EPN Q@I TI1L A9 Ug
3. Aand D only 4, B,Cand D mexN Tndxy; w03 @3 yoONdg Oi
- . 0] U \va@D 3 Do@i yile
xRPpH POl RBE n% Uy U ¢kD@ %i sUE/ T L}g a _PJ‘ ‘$B~ Z, ¥
JJAD/4 6 CA9TUEIN %y i@
%) O\3ET i EgQ REg Wy -Quaa ¥ o . ..
RHIQQ%OQI Bil}y BB 1y O

00BURN ¥
¥ OB Clz Owbml Of o3

eUnl p@ORE] RAB OAEN

yuqm;xg Ay VBMT A Yg PwUxN



81.

20
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ROIVIAE) g EQ) (APAgyONd TP I @vavgrod bl ULUI ( %2y PRy x1
O Yd %i ¢yUglyi sl g Of %Wy TO) Ut b)i Aidg ¥ -0j1z@ | &iUti OBN ¥
Py 1T pPwU? xi %@RNGAYSRIH| RRRg 61 RCrRY %i T3 O3 C1 % ERG x) A
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1. IV %i pH5.0 0 2QYOAI@ | WOUA) 87 b l.yaf RREC,Ceb@p i @dad % byl
I TpH740@3 %y O Yd %i ¢ U%) " w UG IR by ) BB
zOwbN U JPwUxN 2.0y GARBBC| Ceb@p | dadNd b@)

2. pH741 1 137 p{0@V%iy ONd Oi Yd Tv i ghig N1 % GeUb JRi b3 RE
%t e U%) " w % P31 zOwbN 11 3pbyupRxERBGN-c P@fF | Gvaxl ¥ byl
gUa y NOH TRy UReUI NRaRi b J]

3. pH5.01 T g7 pP{O@VIi 1 Oi Yd 4. RBC%yOy) hx ) wi ONZEIP @\ ix@v a x1
%t e U%) " w % zOwk DIl 1173 pPwUP¥kb)l Q| Ri by drk
y N TRy]

_ . . D n e 82. Glycophorin of red blood cell (RBC)
4. 60 p'lNO B0e f) NIE7A1V %i ih O 7 membrane spans the membrane only once and
yDdN %ON|[} BiH50041 187 P the N-terminal is projected extracellularly and
0@ Oi Yd %ieU% "w % Pyl z d&@ﬁ-ﬁmiﬁﬁl is ?prOSE.’S tg_the (tiyéos”olgc siqleh-
ot i e ith the help of antibodies (labelled wit
bup<! BiNLy NOT TR fluorophors) against N-terminal and C-
terminal peptides, orientation of glycophorin
across membrane can be verified. Which one
of the following statements is correct?

Influenza virus (1V), a well known enveloped
animal virus, enters its host cells through

membrane fusion process catalyzed by 1. Intact RBC can be labelled with C-
haemagluttinin (HA) protein inside endosomes terminal antibody.

at 37 C. HA is localized in the lipid bilayer 2. Permeabilized RBC can be labelled with
membrane of the IV as an integral membrane C-terminal antibodies as well as N-
protein and is responsible for binding and terminal antibodies.

fusion of 1V membrane with the endosomal 3. Intact RBC cannot be labelled with N-
membrane of host cells. Upon binding, 1V is terminal antibodies.

internalized into host cells through receptor 4. Inside out ghost of RBC can be labelled
mediated endocytosis followed by fusion of with N-terminal antibodies.

the IV membrane with endosome membrane
catalyzed by HA. In a situation, if we wish to

fuse IV membrane with its host cells (deficient 83. B@oe ONi =RNA LEPn PR g PuAl

in endocytosis) at the plasma membrane, TP i %i 1) N yweNAe<@ix REBNi y G U
mention the correct condition out of the b xTJT pHRUT R p%iy Rk % Ad
following: s . w P
1. Pre-treat IV in pH 5.0 followed by its ZOAS‘ oe tMA spuEF\nQ"l L II&ED {“A
binding and fusion with host cells at pH Al i wO }p PUPn%y  y O3 U BB A
7.4 and 37 C. _ _ Qi e ON ¥ e RNA (RWAF'Y %i
2. Allow the IV to bmd_ and fuse with host yORN[ bA;i oe®fi zW0EON % {
cells at pH 7.4 and 37 C. - (0 x| Adul 7 v ORI TiEdD O AUE s
3. IV and host cells are allowed to bind AJGa] i x| Adl ryo'j'lAT*Eg‘ll Of Wk € ON
and fuse at pH 5.0 and 37 C. ¥ Pl ywi 6UxRREHEBHBP O) 1 | By

4. 1V is subjected to incubation at 60 C for
30 minutes and allowed to bind and

fuse with host cells at pH 5.0 and 37 C.
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oeg ONi o BRNA U (tRNAM) tRNAI" 018 Of Oyx| Ayi| R1]
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3. { NAi ¢ ufftRNA™ ¥%je Us 0 U0 URE y Hxidy 01U §AJNEIOD: z | Pi OF| ¢
oe ONi o tRNA sDUFP tRNAY %41 O d URT x 1 ©YD %y } ORKIJP i ¢
Qg Ol E Pl zU|l Ul %@l RB] }oRB4IA GNP @@OSOT I xI nawx| A
ing oeé) 6 z 0| RNA" % QG O| E 3.C R¥%YXx E@i A %i e UBRATWI Of
v WE) ¢ ON Of O00@UY I xI %@ 1| I DNARBRP)D Ok 1 %) x| Ri O B
4. { NAQI ¥ uff o ONi o tRNA BUEP n Ei Oi z| PIURD|xd ©Y Dl Yy i

tRNA™ %i QUEOE x; QE) ¢ ON b |
%@ ), TREgNYPwWH Ul « @) N
z OA%k % y Np)g

Each aminoacyl-tRNA synthetase is precisely

able to match an amino acid with the tRNA 84.

containing  the  correct  corresponding
anticodon. Most organisms have 20 different
tRNA synthetases, however some bacteria
lack the synthetase for charging the tRNA for
glutamine (tRNA®"™) with its cognate amino
acid. How do these bacteria manage to
incorporate glutamine in their proteins?

Choose the correct answer.

1. Glutamine is not present in the newly
synthesized bacterial protein. Post transla-
tional modification converts glutamate to
glutamine at the required sites.

2. In these bacteria, the aminoacyl tRNA
synthetase specific for tRNA glutamate
(tRNA™) also charges tRNAY" with
glutamine.

3. In these bacteria, the aminoacyl tRNA
synthetase specific for tRNA®" also charges
tRNA?" with glutamate. A second enzyme
then converts the glutamate of the charged
tRNA?" to glutamine.

zU| e Ul yb¥% pTOx
} N%y 4 UloYb Ai

Rild B1]

Ei Oi z| pi O@gpeé Yat
URT xi %@iipxe 3Py @1-6 Wgsbi
%t e U%) "y 00 TO, U NRguw Ej C

As topoisomerases play an important role
during replication, a large number of
anticancer drugs have been developed that
inhibit the activity of these enzymes. Which of
the following statements is NOT true about
topoisomerases as a potential anticancer drug
target?

1. As cancer cells are rapidly growing cells,
they usually contain higher level of
topoisomerases.

2. The transient DNA breaks created by
topoisomerases are usually converted to
permanent breaks in the genome in the
presence of topoisomerase targeted drugs.

3. As cancer cells often have impaired DNA
repair pathways, they are more susceptible
towards topoisomerase targeted drugs.

4. The drugs which specifically target
topoisomerases, usually do not affect
normal fast growing cells.

4. In these bacteria, the aminoacyl tRNA 85. 0y @) whig| Py 1 €I0%I T vy WA a0
synthetase charges tRNAY with either n¥%xy Ay R¥%DNA O3BZ) wd @iy %
glutamate or glutamine according to their Ti 1 Oy @) wi ST OF %o A Svia
requirement during protein synthesis. NgAl Tg Axg RE]

¢ W WTH %i <N % T@N EGz | Fiog Pn A PHs¥ix DNAO) @) by # OfRN =% H

OR &G OYy RO [ R { N cp Oy %y Pl YyON| % ¥%EU3Q |bd H N og

bnoOxiy % byl O %ol 0,0 PR W Bdildg B

oV ORpar; Of 00%spi  nux| ABTTRRYOUIRNSYROO B Ai  ORU|

bwd; 007 %¥x EGi A 6@ g o©yp FPNE OITe ey N Rivd Q Of

PwAdN 3% b1 pPOO Ril| RBy]
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CTP I Oy uwiTH i%e UBO oy
WU; GJRNAGERIP| Ri %@ AY I Ud
Bi B ]

D.C RB¥.DNAO) @) wba@[ ¥l ¢ UGB O
KAO%N TOO WU, @) ,AwbgdU Ri
Qaiydy. vy TH vl Py Of %.0d Od U5

a Uy

ig[

k A O v.Kspegialized repair pathways. Defect in the

activities of some of the following enzymes

impair this process.

A. DNA polymerase Il and DNA ligase

B. AP endonuclease and DNA glycosidase
Murth and Mut L

'Rec’A and Rec F

Defect in which of the above enzymes impair

NRgw RBi P%id] the process?
o e " . 1. A,B,andC 2. Dand B
3 - 3 1 ’
FNGYNNY - Of -Phip iy B 3. Aand D 4. Aand C
1. Ai 13C 2.Bi 1D
3.0 8 4.0, ® 87. mMRNA P wriU([ ) pybN yNOU %@ d ¥
T be orimaril ed i PHsvax ¥iel¥y PP ULUI  ATP, R A b 3y
ransposons can be primarily categorized into A e .
two types, DNA transposons and retrotrans- A NOOUD B5 % Py IxN-hnGpay  Axy ]
posons. Given below is some information OO O@RNA Of z &4 biA 3 yNpPIg
’fggrdling th?aBONV;- _ @i 1 ExPPRARE W O@ T%E RBi A
. Eukaryotic transposons excise ~ A s e A e
themselves from one place in the genome 1.n e f?@gﬂ . O?@Rm A )O_lo ®~G?q: v
and integrate into another site. mMRNA OfT %2E NBguw rfaiyAgENC x1
B. Retr(_)transposons are R_NA sequences that v 1T ogiN g ) FEE+000i kAT
are first reverse transcribed into cDNA and Ri i R
then integrate into the genome. b Ul A . .
C. Retrotransposons move by a copy and paste 2. mRNA ¥ +y4 AEyix@ A @&gi  ¥%E <+ H
mechanism through an RNAintermediate.d POB o¥%pPONi9 UMDl RIAl CxIn %
D. As DNA transposons move via a cut an S e . -
paste mechanism, there can never be an yl\lﬁlkN ;%, ILQIN, o8 a4 fEs
increase in the copy number of a BUOH kAT BT [ By]
htraQSF}OShon- / 3. P OO OBRNA ¥ 5y wedk THE RBi A
Which of the statement(s) is/are true? oA N
1. Aand C © 2. Band D Oy xd }pvg OBULy 17 ABE ]
3. Bonly 4. Donly 4. %P OOQOGRNA Of %i | T%E NRg
Ri Ay n% xad My TnOxy % 11 @)
DNA Trl 78l xN % TN %A ¥bd Sfxyu iApUe UbnB5e b@y FEOE@ ¢ N%) U
,f«E!gA BlDNA/f\(DheUC?@u @B-NUJAN -|-’g AJXlAg']A ......
AT 1 6UkD WU} 9} Ec¥% NRgw %y Ayl duw] x| O6UegUROKEI
PO O ¥y wWvig Eds vy Aji g RE PRGN 87. An eukaryotic cell undergoing mMRNA
S . .. T syn hesiﬁaand processing was incubated with
3,
WA oA OBy P OxTy  Of T Y { Pap WA ATP, with the label at the b-
%t ROAp T 1} BE] position. Where do you think the  radioactive
A.DNAOhAh ¢ UOI@| € )DNAs UA| ¢é isotope will appear in the mature mMRNA?
B. APy uixR CUxi| TéPDNAC i e PE| € 1. *P will not appear in the mature mRNA
' B under any circumstances because b and g
C. MutS1 I jMutL phosphates are released during
D. RecAi 1T JRecF transcription.
s N onn & . 2.¢P. hate groups of the phoshodiester
O i Oge g b} O] b b %y 2 Phogphate group P .
Tﬂ X 4{ i } &Ry J l N 7B 7 backbone of the mRNA will be uniformly
ROAL BRIy BE labelled as only a phosphates are released
1. AB,i 1 ,C 2.DIi 1B during transcription.
3 Al 1D 4 AL T C 3. *P will appear at the 5' end of the mRNA if
only it has AAO0 as the
32 : :
Some errors occur during DNA replication 4. EIO ng}llasp')[iear n tlherznatut:etmr\;NA
that are not corrected by proof reading activity Decause the S=terminal phosphate of an
AnAO residue wil/| be fu

of DNA polymerase. These are corrected by

the capping process.
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Identify the pattern expected in the engineered
strain.

88. TOR, = % rNpn b | DBjos TN x wRS |
%ui e U%y | AENy " rBNAOKH wBIi|BAwp %

ANl R riapdy NBp, 4@ %y Pol 1} O{ %) | 1.
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O0wal Ay VINBRE Of 800 RAI n ¥x | Ayiy RE]
{CxNi CrUN % Pap QAN 3% Q@ Of d x|
t{min}: 0 20 40 Ax %A % NIRONOT By ]
—_— (i) F@), ¢ wBsy ANN Ri BB A
zOwbN bPnOxiy % ONypx| @¢li
o0 aralll o 0iTe Fai o) v W17 AROUSR pnOxisw qukl
OB A9 NJ e P, A
(ii)At N W PRg TP i AN x¥ Omwy i
1. oy di N yUa|l O ONyiy REB]
(ivVA?Y NEp wgE pPRg TPi AN x¥ Omwy i
2 oy dfy § yOal O OFy N[ Of
3 } 0@i %l N1 Of -pH| PRgN By
1)1 T 4(Gi) 2. ()i T gii)
4. 3. () T Giv) 4. (i) 1 1 i)
88. One of the cellular events that TOR, a kinase, 89. Immunoglobulins have therapeutic appli-

positively regulates is the rate of rRNA
synthesis. TOR regulates the association of a
transcription factor to a Pol | subunit. When
TOR is inhibited by the drug rapamycin, the
transcription factor dissociates from Pol I. A
yeast strain is engineered, which expresses a
fusion of the transcription factor and the Pol |
subunit. The level of rRNA synthesis is
monitored in these cells using pulse labelling
following rapamycin addition for the times
indicated below. The transcript profile of
rRNA observed for the wild type cells is given
below:

20 40

t{min): 0

cations in cancer treatment, infection clearance
and targeted drug delivery. For this reason,
immunoglobulins are briefly cleaved by the
enzyme pepsin. Following are some of the
statements regarding the brief digestion of
immunoglobulin by pepsin.

(i) F(ab), fragment is generated which
retains the antigen binding activity.

(ii) F(ab) fragment having antigen binding
activity and the crystallisable F.
fragment are generated.

(iii)The fragment generated on incubation with
a proper antigen forms a visible
precipitate.

(iv)The fragment generated is incapable of
forming a visible precipitate on
incubation with a proper antigen.
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Which of the above statements are correct?
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90.

91.

In an experiment peritoneal macrophages were
isolated from strain A of guinea pig. These
cells were then incubated with an antigen.
After the antigen pulsed macrophages
processed the antigen and presented it on their
surface, these were mixed with T cells from (i)
strain A or (ii) strain B (a different strain of
guinea pig) or (iii) F1 progeny of strain! ",
T cell proliferation was measured in response
to antigen pulsed macrophages. T cells of
which strain of guinea pig will be activated?

1. Strain A only

2. Strain B only

3. Strain A and F1 progeny

4. Strain B and F1 progeny
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91.

Cadherins mediate Ca®*-dependent cell-cell
adhesion and play an important role in
embryonic development by changing the
adhesive properties of cell. Aggregation of
nerve cells to form an epithelium is correlated
with the appearance of N-cadherins on cell
surface and vice versa. N-CAM (neural cell
adhesion molecules) belongs to 1g-SF
(immunoglobulin super family) and involved
in fine tuning of adhesive interactions. In
order to see the effect of mutations of N-
cadherin and N-CAM, two sets of mice were
generated. Set A - mice with mutation in N-
cadherin and set B - mice with mutation in N-
CAM. Which of the following results is most
likely to occur?

v L Bigegof both set A and set B will die in

ii;4

early development.
2. Mice of set A will die in early development
but mice of set B will develop normally
and show mild abnormalities in the
E}jveélgopm of nervous system.

lc®of SBUA will show mild abnormalities
in the development of nervous system
whereas mice of set B will die early in
development.
Mice of both set A and set B develop
normally as other cell adhesion molecules
will compensate for the mutations.
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receptors?
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5 § (ii) | Hedgehog | (b) | Frizzled

5 5 (iii) | Wnt (c) | Receptor tyrosine

3 3 kinase
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E E 94. Cancer is often believed to arise from stem
8 e cells rather than fully differentiated cells.
z H H z H Following are certain views related to the
g [1 ¢ above statement. Which one of the following

g - - 3 + + is NOT correct?

+ + + +
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1. Stem cells do not divide and therefore 96.
require fewer changes to become a cancer
cell.
2. Cancer stem cells can self-renew as well as
generate the non-stem cell populations of
the tumor.
3. Teratocarcinomas prove tumors arise from
stem cells without further mutations.
4. Stemness genes can often function as
oncogenes.

0U%) PO WL T NDy %@l 00@0) Yy %@
%A TEx P N@GI N R ]
A %i e Uy 00| N xiANy % PEOFxR]

B.a¥% yU#r THAPY tbhd %y w

97.

What would happen as a result of a

transplantation experiment in a chick embryo

where the leg mesenchyme is placed directly

beneath the wing apical ectodermal ridge

(AER)?

1. Distal hindlimb structures develop at the
end of the limb.

2. A complete hindlimb will form in the
region where the forelimb should be.

3. The forelimb would form normally.

4. Neither a forelimb nor a hindlimb would

i (form since the cells are already
determined.
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3.0 A 4.0 8 97. If you remove a set of cells from an early embryo,
you observe that the adult organism lacks the
Given are certain facts which define structure that would have been produced from
6determinationd of a dev BecHls Theefoe fhg qrganism seems to have
A.Cells have made a commitment to a undergone o
differentiation program. 1. autonomous specification.
B. A phase where specific biochemical actions 2. conditional specification.
occur in embryonic cells. 3. morphogenic specification.
C. The cell cannot respond to differentiation 4. syncytial specification.
signals. . o o
D. A phase where inductive signals trigger cell 98. gl 6Exy BN OAy & ¥WyNoOuad y { P
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C.@g| 6 ExiyiGNB3y }OA@ OB TgH 1. AT (i); BT (i), CT (iii); DT (iv)
i o s o~ A o L 2. AT (ii); BT (iii); CT (iv); DT (i)
TOWUL O TOU BUIY B 1Ty }N% O 3. A (ii); Bi (i); Ci (iii); D (iv)

PN%UERPIWGAN) " w iz 1 ON i § yr g4 AT (i) BT (i); CT (iv); DT (iii)
b. 21 6~E X¥G‘M% ) U 3/4AQJCS A y 3{44 } Q84 Match the two columns following asexual
aPdOd TOMU %% O 1@ P wW@ANyY " w  %i reproduction of plants and apomixes:
ONy N| 3%y @211 %@l RB]

P RNGOR blb,%ic®: pRg RE A. | Agamospermy | (i) | No See_d
R ) formation
1. Bl 1D 2.0 & B. | Clonal propaga- | (ii) | Seed
3. Al 1 4C 4.0 8 tion formation
C. | Embryo sac (iii) | Diplospory
Dose-dependence of retinoic acid treatment formed from
supports the notion that a gradient of retinoic nucellus or inte-
acid can act as a morphogen along the gument of the
proximo-distal axis in a developing limb. ovule
Following are certain facts related to the above D. | Gametophyte | (iv) | Apospory
notion. develops without
A. Treatment with high level of retinoic acid fertilization from
causes a proximal blastema to be unreduced
respecified as a distal blastema and only megaspore
distal structures are regenerated.
B. Treatment with high level of retinoic acid 1. AT (i); BT (ii); CT1 (iii); DT (iv)
causes a distal blastema to be respecified as 2. AT (ii); BT (iii); CT (iv); DT (i)
a proximal blastema and regeneration of a 3. AT (ii); BT (i); C1 (iii); DT (iv)
full limb may be initiated. 4. AT (ii); BT (i); CT (iv); D (iii)
C. Treatment with retinoic acid affects only
distal blastemas and causes them to form 100.7 NGiNx| Ax| egfOSRPPNORO 6 U%) b ¥
only proximal structures. ABCT} | O% NP2

D. Treatment with high level of retinoic acid
causes any blastema to form only

distal structures. Sepals Petals Stamens Carpels

Which one of the following is correct? T T
1. Band D 2. Only C
3. AandC 4. Only B B
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AEORJ § b | 100. According to the ABC model of floral
R NJ el development in Arabidopsisas shown below,
RONj; T NY
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101.

several genes/transcription factors e.g. AP1,
AP2, AP3, AG etc., are involved. Which one
of the following statements is correct?

1. g\pe_:talaZ(,?\P2()jtranslc(;iptslexpressed 102. T%) Bwo@ARNy; 00%; pd 00%3 %

uring sepal and petal development. L - . 5 s
2. Agamous AG is considered as class A gene. T E? '2” A % Bl U_* ?ml MM?AAW/“ T %4
3. AP1 expressed during carpel development. PWZAN} 8 U%(COPL)T & BEB NFRRUEN
4. AP3 expressed during sepal development. UAPNT Nx wRS 1T L@PLTi BN 3y xx
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1. ABIiT¢ 2.ACI TP
3.B,Ci TP 4. A,BI TP
Following are certain statements that describe

plant-pathogen interactions:

A. Hemibiotrophic pathogens are characterized
by initially keeping host cells alive followed
by extensive tissue damage during the later
part of the infection.

B. Effectors are molecules present in host
plants that act against the pathogen attack.

C. Plants possess pattern recognition receptors
(PRRs) that perceive microbe-associated
molecular patterns (MAMPS) present in
specific class of microorganisms but are
absent in the hosts.

D. Phytoalexin production is a common
mechanism of resistance to pathogenic
microbes in a wide range of plants.

Which one of the following combinations is

correct?

28

102.

A, BandC

1. A, Cand D
3.B,Cand D

2.
4, A,Band D

Constitutive  photomorphogenesis  (COP1)
protein, an E3 ubiquitin ligase, regulates the
turnover of proteins required for photomorpho-
genic development. Following are certain
independent statements related to the function
of COP1 protein:

A.In light, COP1 along with SPAl adds
ubiquitin tags to a subset of nuclear
proteins.

B. The proteins ubiquinated by COP1 and
SPAL are targeted for degradation by the
26S proteasome.

C. In dark COP1 is slowly exported to the
cytosol from nucleus.

D. The absence of COP1 in the nucleus
permits the accumulation of transcriptional
activators necessary for photomorphogenic
development.

Which one of the following combinations is

correct?

1. AandC

3. BandC

2. Aand D
4. Band D
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} Ny ©OUNy U 3% %) @1 ONIj RE]

yooi BTN % Fukd AN D) l104 ng@t reactions of photosynthesis are carried

out by four major protein complexes:

bRg? ’BAB o Photosystem | (PSI), photosystem Il (PSII),

1. ABIi T C 2.ACITD the cytochrome bgf complex and ATP

3. B,Ci 1P 4 ABI 1D synthase. The following are certain

The following statements are made to describe
auxin signal transduction pathway, from
receptor binding to the physiological response:

A. Auxin response factors (ARFs) are nuclear
proteins that bind to auxin response
elements (Aux RES) to activate or repress
gene transcription.

B. AUX/IAA proteins are secondary regulators
of auxin-induced gene expression. Binding
of AUX/IAA proteins to the ARF protein
blocks its transcription regulation.

C. Auxin binding to TIR1/AFB promotes
ubiquitin-mediated degradation and removal
of AUX/IAA proteins.

D. Auxin binding to auxin response factors
(ARFs) causes their destruction by the 26S
proteasome pathway.

Which one of the following combinations of

above statements is correct?

1. A, BandC 2. A, Cand D

3. B,Cand D 4. A/Band D

T %) DWW By T¥U y OrPx <[ Aig TOR,

TiEN begU) wOig YUl Rl gRPT %y Ul ws
(PSI), T % Uil @1), by | E3 bofi begu i 1
ATP pph PSI O @A %0 N NGO T | By

statements on PSI:

A.PSI reaction centre and PSII reaction
centre are uniformly distributed in the
granal lamellae and stromal lamellae.

B. The electron donor for the P700 of PSI is
plastocyanin and electron acceptor
of P700* is a chlorophyll known as Ao.

C. The core antenna and P700 are bound to
two key proteins PsaA and PsaB.

D. Cyclic electron flow occurs from the
reducing side of PSI via
plastohydroquinone and bsf complex.
This supports ATP synthesis but does not
reduce NADP",

Which one of the following combinations of

the above statements is correct?

1. AABandC 2. A,Cand D
3. A,Band D 4. B,CandD
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1. Al T¢ 2.A1 TP

3.BIi 1P 4. Ci1p

Ribulose bisphosphate carboxylase (Rubisco)

catalyzes both carboxylation and oxygenation

of ribulose-1, 5-bisphosphate. The latter

reaction initiates a physiological process known

as Ophotorespirationo.

statements on photorespiration:

A. The active sites on Rubisco for carboxylation
and oxygenation are different.

B. One of the steps in photorespiration is
conversion of glycine to serine.

C. 50% of carbon lost in chloroplast due to
oxygenation is recovered through photo-
respiration.

D. The pathway of photorespiration involves
chloroplast, peroxisome and mitochondria.

Which one of the following combinations of

above statements is correct?
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106. Several transport steps are involved in the

movement of photosynthate from the chloro-

plasts. Following are certain statements

regarding the transport of photosynthate:

A. Pentose phosphate formed by photosyn-
thesis during the day is transported from
the chloroplast to the cytosol, where it is
converted to sucrose.

B.ICarborf storéd lasatanch exits theechloeoplaste r t a i
at night primarily in the form of maltose and
is converted to sucrose in cytosol.

C. During short distance transport, sucrose
moves from producing cells in the
mesophyll to cells in the vicinity of the
sieve elements in the smallest veins of the
leaf.

D. In the process of phloem loading, sugars
are transported into phloem parenchyma
cells.

Which one of following combinations of

above statements is correct?

1. Aand C 2. Aand D 1. Aand B 2. Band C
3. Band D 4. Cand D 3. Cand D 4. Aand D
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108. The membrane potential in a giant squid axon

107. A majority of humans with normal colour recorded intracellularly at the resting condition

vision was found to be more sensitive to red

light in Rayleigh match where the subject

mixed variable amount of red and green light

to match monochromatic orange. Which one

of the following statements is NOT true to

explain the observation?

1. There are variations in the sensitivity of
long-wave cone pigments.

2. The short-wave cone opsin in red-
sensitive  subjects is different from
others.

(-70 mV) was reversed at the peak of action
potential (+35 mV) after stimulation of the
nerve fibre with a threshold electrical
stimulus. This overshoot of the membrane
potential has been explained in the following
proposed statements:

A.The rapid increase in Na‘-conductance
during early phase of action potential
causes membrane potential to move toward
the equilibrium potential of Na* (+45 mV).

B. The Na® -conductance quickly decreases

toward resting level after peak in the

early phase and Na'-ions are not able to
attain its equilibrium potential within this
short time.

C. The conductance of K" at the early phase of
action potential is increased and that leads
to the reversal of membrane potential.

D. The increase of K* - conductance due to
stimulation of nerve occurs before the
changes of Na* - conductance is initiated
and thus causes overshoot at the peak of
action potential.

Which one of the following is correct?

1. Aonly 2. Aand B

3. Conly 4, Cand D

3. The absorption curve of long-wave cone
pigment peaks at 556 nm in red-sensitive
subjects while it peaks at 552 nm in
others.

4. The long-wave cone opsin in red-
sensitive subjects is different in primary
structure from that of others.
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100.

A person showed the symptoms of diarrhea,
gas and pain whenever milk was consumed.
The doctor advised the person to take curd
instead of milk and subsequently the
symptoms mostly disappeared due to this
change of dairy product. The following
statements are proposed to explain this
observation:

A. The person has deficiency in the intestinal

sucrase-maltase

32

B. Glucose transport into the enterocytes is
mediated by sodium-dependent glucose
transporters (SGLTs) which are not
dependent on insulin.

C. Glucose molecules are transported in the
small intestine by facilitated diffusion.

D. The secondary active transport of glucose
occurs in muscles.

Which one of the above statement(s) is

INCORRECT ?

2. Aand B
4, Cand D

B. Curd is not deficient in sucrose and maltose
C. The person has deficiency in the intestinal
lactase

1. Only A
3. Only C

D.hThlf bacte;iahinfCLIJIrd contain lactase ML A NgET x ¥ 0 Mg g N 3p 0OMW x x
Which one of the following is true? ] B . JE
1. Aonly g2.AandB ywl @4 Y@ eWwal nyx|  Ax[ 11y
3. Conly 4. Cand D TUyxx| Ax| RBp} #NED) b wha K
ywun¥%i n%®y Axyp REB
110. n %b@PORy FAd ¥y ¢OD Witki ¢ & § ¢ A 1o 2. v
REO Ue OO & ~1 % O Wi A % AE| 2 2 A
mv my
TOL U 11 13%@yeb]x{N @Ax) 3% UAf ol bl
yws) | Of,0o@pi ¢ yUOUi YI Yy Vi '““"T_—H- '“’“'T_—()_
Ime (ms Ime {(ms,
POH xNRguw RBE] { B¢ FY NN %y g x 3 +20 4. +20-
0— 0
%l N T&UIy nvxP Ayl | By 20 201
.. N - .. An mv 407 myv 40
A O} wyb O¥e¥asRA" uwh y W AJRai é 60 60
- A ~ e < A ~ . -80 -80-
OO0 URuIs)W U) @i é 00U RI  Ri oo 100-
Time (ms) Time {ms)
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111. Action potentials were recorded intracellularly

from different parts of mammalian heart and
R . these are shown below. Which one of these
zws Py { B} na¥oeen recorded from sinoatrial node?

yigQiwi ¢ O00gU6RI Rily) RE] 1. z
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110. A diabetic patient has a high blood glucose

Y 1A Y 3 . e | 3 ' o) - i1 A 1T
level due to reduced entry of glucose into 127 NGON %g @1 PPy %o B Uiyl AOm« |

various peripheral tissues in addition to other i ODYPON| RNBy Oy T% xx b
causes. There is no problem of glucose pwOwk Pi? %@} RE
absorption, however, in the small intestine of
these patients. The following statements are o = " R
put forward to explain this observation: 1 UA*‘ 'I'OAUJK — X ONr T "/44">< X -
A. Glucose is transported into the cells of yUEOd] |1} x 9N (GO YEgUxOrt @
muscles by glucose transporters (GLUTS) % P Nx wyRs i
which are influenced by insulin receptor 21 Armew |1~ = e N
activation. y OOjiﬁ(  C Bg PAOY X}?*x@"pol
Ouwk | Yy PEGAN
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112. Which one of the following options correctly

relates the source gland/organ with its

respective hormone as well as function?
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Source Hormone Function
gland
1 | Thyroid Thyroxine Regulates blood
calcium level
2 | Anterior Oxytocin Contraction of 114.
pituitary uterine muscles
3 | Posterior | Vasopressin | Resorption of
pituitary water in distal
tubules of nephron
4 | Corpus Estrogen Supports
luteum pregnancy
113.0R} BfU 0% On¥eUAg QIO Rk 3 Ad N1
AABBCC Uj U 3% Ue ®31 0  %i g Y
RsyTO) (@ Ulkabb® % by 1T TpPwxndOai
n%xy Axy ]i rFil § @Ay &@aBbCc) R 8
} 8000 RE Py 1 TPwkuO@l  ndxy
ual T¢O WING &n %i 9n%x| Ax|
AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310 114.
Aabbcc 120
ADP|BIiTyBbP|CI %%y e ONAS
{ %y { Gnl) OJRB
1. 00©®251 T g7 mu
2.009331 T 14mu
3.000B251 T 14mu
4, 00W©B331 1T fA7mu
113. Poplar is a dioecious plant. A wild plant with

3 genes AABBCC was crossed with a triple
recessive mutant aabbcc. The F1 male hybrid
(AaBbCc) was then back crossed with the
triple mutant and the phenotypes recorded are
as follows:

AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120

The distance in map unit (mu) between A to B
andBto Cis

. 25 and 17 mu, respectively

. 33 and 14 mu, respectively

. 25 and 14 mu, respectively

. 33 and 17 mu, respectively

B WN P

Ue BiUIRH N 3% OU 3y U xa% AN %
o U@AUL ja) PP Nx wRSA %BE]
z R, p=081 1 ja3%yg=02 RBQA} P ¥
OIND ivy 0% Al dk AR T¢O
Oy x3 Axypydgt ODgige 1070 wH Ay
PHOh EAJNT ¢ O 04 ix | AAAA AAAS,
AAaa, Aaaa | 1 jJaaaa. B} -BE{ NORG) wi
yNeud 3 |17 WeOAR z Qlig vy z W
% PON oUd) z B 3% ONI | Bx| 1000
Oy 1 ey z Qig¥% yup Ouewh Ual
APl 19y TPUEORK ) P =% 9%

AAAA :

i
a ¥

al s

Yai

? N3%E

AAAa : AAaa : Aaaa : aaaa
1. 409:409:154:26:
2. 420:420:140:18:
3. 409:409:144:36:
4, 409:420:144:25:

NN DNDN

Fruit colour of wild Solanum nigrumis
controlled by two alleles of a gene (A and a).
The frequency of A, p=0.8 and a, g=0.2. In a
neighbouring field a tetraploid genotype  of
S. nigrum was found. After critical
examination five distinct genotypes were
found; which are AAAA, AAAa, AAaa, Aaaa
and aaaa. Following Hardy Weinberg
principle and assuming the same allele
frequency as that of diploid population, the
numbers of phenotypes calculated within a
population of 1000 plants are close to one of
the following:

AAAA:

1. 409:
2. 420:
3. 409:
4. 409 :

AAAa : AAaa : Aaaa : aaaa

409:154:26:2
420:140:18:2
409:144:36:2
420:144:25:2
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115. SROU; O Uy N@ @fjow BN g Odal

Tbw¥%@ %) x} xRe Ul nvxy Axy

NR g,uldf Re Ajiy rgii OR UAOA ROV,

RARIOJy LOGHNK ibju R N

AdNX, YT T} 2 }1bpdg00 OJURFKI P NGINE ©F pPpy %{ R TO; 0 &4 U]
PRGOe UIXPIYI %¥wig3250); Nk As Ol xRN %Bi RE
{n¥mu I 740 TyXPlY %yldg 205 1. b wA gogi
Oy Nk B ¥%my) T pad AF j8g = 0.886 2. Ad RPN
T10@galibw%@l b| Oy xd Axd buwyiBjeNU-apde W @& C4
ONxfARN 7y Cxy Tv 1 i REK 4. Oy &fi Qf x
1. ~6% 2. ~8%
3. ~12% 4. ~16% 117. A male mouse cell line has a large
) ) ) translocation from X chromosome into
115. A three point test cross was carried out in chromosome 1. When a GFP containing
Drosophila  melanogasterinvolving three transgene is inserted in this chromosome 1
adjacent genes X, Y and Z, arranged in the with translocation, it is often silenced.
same order. The distance between Xto Y is However when inserted in the other
32.5 map unit (mu) and that between X to Y is homologue of chromosome 1 that does not
20.5 map. The coefficient of coincidence = contain the translocation, it is almost always
0.886. _What_ is the percentag‘_e of double expressed. Which of the following
recombinants in the progeny obtained from the phenomenon best describes this effect?
testcross? 1. Genome imprinting
1. ~6% 2. ~8% 2. Gene balance
3. ~12% 4. ~16% 3. Sex-specific expression
4. Dosage compensation
116. 0 %R g Okl %) O md%) yxotii AdN
‘HiGyOopB R PRGOe UT T[] T4 N1118F %RBOyPOOT  Txi A % eUas Oy
a¥% ¥ Od T%, Okl &f vOOPwe xi KAnN¥ % OdA) n¥%uxy Axyp]
v yO30 Of 00@iedi Riiy; rRElaby WeObyk&N TUl¢ %Ooi
Thw%@d RARNO[ ii N1 ,Ag#k;pPRGEGOOUPBPOQ@H 6%ibT1 160 } P¥y Oy U %i
Axy B bul I C ywU & 08 %y P NoT Bigo6 814 Ni NBguw n3xy Ax
}ORHT P i %P 1T Uy xx| Ay ¥ eUm 11 BB]
1. 1/4 2. 3/4
3. 9/16 4. 15/16 arg | leu | str | met
gal + - + -
116. Two interacting genes  (independently leu ND + |+
assorting) were involved in the same pathway. arg ND |- |ND
Absence of either genes function leads to str - + ND
absence of the end product of the pathway. A o . ) o
dihybrid cross involving the two genes is AdU,) 1Abgd 02 A vy xUR ON ¥

carried out. What fraction of the F, progeny
will show the presence of the end product?

1. 1/4 2. 3/4
3. 9/16 4. 15/16
117. o %N @Amx) ¥iel¥y & ) X At ba b At P&

1 %W ywl @ o% Qi il @l g118'gg'

#H Niyd % b AO{bp AP P 1% yuwi @
o % GFPy wi 0 UQ@MWNEAPE Ajij RgUR
y %@ OiNI raxy Ajiy BB 11,80 AO Ab ba
1% TagdpOA)i, RAP Of Nrwi @i

PRy OO % ARNP

1. stri gali leui argi met
2. leui meti argi stri gal

3. leu i stri meti gali arg

4. arg’i gali stri leui met

e bacterial markers were followed for a co-
sduction experiment. The following table
documents the observations of this experiment.
6+0 de-hotasdaaebtdeonno taensd
t her eDOf ;stéaMds for not

ywi 80xRhEI
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119.

119.

120.
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arg |leu [str |met
gal + - + -
leu ND + |+
arg ND |- ND
st |- |+ | ND

Pick the correct order in which the genes are
arranged on the bacterial chromosome

1. stri gali leuT argi met
2. leu’ meti arg’i stri gal
3. leu i stri meti gali arg
4. argi gali stri leui met
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EBiBij @xiPE L

80UE

(iil)

xDifx ) Ox@yiNxxg

z0) 0%

™) bz,

Fpi %y

el NS s

AT (i); BT (iv); CT1 (iii); DT (ii)
AT (i); BT (iii); CT (iv); DT (i)
AT (); BT (iv); CT1 (ii); DT (iii)
AT (ii); BT (iv); CT (iii); DT (i)

Based on the table given below, which of the
following option represents the correct match?

Category Plant Species
A. |Critically (i) | Chromolaena
endangered odorata
B. | Vulnerable (ii) | Dipterocarpus
grandiflorus
C. |Extinct (iii) | Euphorbia
mayuranthanii
D. |Invasive (iv) | Saraca asoka

1. AT (i); BT (iv); C1 (iii); DT (ii)
2. AT (ii); BT (iii); CT1 (iv); DT (i)
3. AT (i); BT (iv); C1 (ii); DT (iii)
4. AT (ii); BT (iv); C1 (iii); DT (i)

Lampreys

Cartilagenous fishes

Amphibians

Reptiles

Birds

Mammals

120.

121.

121.

} O@i Al Oy Ga % TPA OJPRAN 31 N1

Of blb1%bBBg RE

1.} OxAwdap® Oad 1 1Nd Heiza by Ux
OOA i bya ¥d 7

2. #HNx%y yChy PAPO # P Oagd
PN%ZEI @ pwyOwk DI Ry ]

3.} Ox AgIO0A }ORfH PO O&x R ]

4. UV Ty N iPyOwkdi NBguw Ry ]

Lampreys

—] Cartilagenous fishes
Amphibians
Reptiles
Birds
Mammals

With reference to the phylogenetic tree

presented above, which of the following

statements is true?

1. Amphibians, reptiles, birds and mammals
share a common ancestor.

2. Birds are more closely related to reptiles
than to mammals.

3. Cartilagenous fishes are the ancestors of
amphibians.

4. Lampreys and mammals are not related.

P NGyNaU| ¢ %y  bywy@MINy %y € Uos  }
y O\l TO2  T¥yxxelwd b Tyl d POB O
K ANy, I{INR, ORA; NJ
T wU%i e @pyz d06%% (B), OBUOJAJ
Re Us(Cxg| | d R@R U}
1. Ai O OQE|L @A) ;B Ok} eAx N
Civay BAHBENDice ditzy R{TORI
2. Aine diizy R{TOR;BIE Ny OpP&AX N
CiOhwUAd } 8AX Rivay EDAK) @ Puwby DI
3. ATE Ny OgxAx Ri Ohp0Ad A BN
CiuyBAXHEND Oi O@yR@P TORI
4. Aione diizyR{TORIBiI E Ny OB
} A @l %y BA X AN
Di Ot#wUAd z Ry} @ bwby DK

For the following invertebrate structures/
organs, identify their major function and the
animal group in which they are found:
Nematocyst (A), Protonephridia (B),
Malpighian Tubules (C) Radula (D)



122.

122.

123.

1. AT Porifera, Skeletal Support; B i
Mollusca, excretion C 1 Insecta,
respiration; D i Anthozoa, prey capture

2. AT Anthozoa, prey capture; B
Planaria, excretion C i Mollusca,
excretion; DT Insecta, food processing

3. AT Planaria, excretion; BT Mollusca,
respiration; C 1 Insecta, respiration; D T
Porifera, prey capture

4. AT Anthozoa, prey capture; B 1
Planaria, excretion; C T Insecta, excretion;
D Mollusca, food processing

AdUR (TP %y TO AENY ups OBUJ %
PAj Ob INY Y4U P PO 3P

AEN;, Ol tN34 34y U

A ITT Cpapd ) |AIFxORy %g

BoltTterfig |() |1gg OBy %g

C|T1 &y RO | () | Ggpixpn

D171 & OxAg () |Rhxy ebw
V) | %h Or @R+
M) Bl 0i ? RxK

1. AT (v); BT (i); CT (ii); DT (v)

2. AT (vV);BT1 (iv); CT (i); DT (vi)

3. AT (vi); BT (iv); CT (ii); DT (vi)

4. AT (iii); BT (i); CT (vi); DT (V)

Match major events in the history of life with

Earthodés geol ogi cal peri o
Event Geological Period
A. | First reptiles (i) Quarternary
B. | First mammals | (ii) | Tertiary
C. | First humans (iii) | Cretaceous
D. | First (iv) | Triassic
amphibians
(v) | Carboniferous 124.
(vi) | Devonian
1. AT (v); BT (i); Ci (ii); DT (v)
2. AT (v); B1 (iv); CT (i); DT (vi)
3. AT (vi); BT (iv); CT (ii); DT (vi)
4. AT (iii); BT (i); C1 (vi); DT (V)
g QIO PO % OR % z Opd VA
POwWPING@BEURD; O T Uy xi 1 RE]
Hornwarts Ferns Pines Oaks
D
c

123.

124,

} O@i Tril ¥ Nk®@, B, Ci T;D0OOW®
TP i 7 Nkb@id) REB

LTyl 0L V,0RyOdA

2.th, 13211 OLGHAMg
3.th, Ty Ty OLGMADE A
417313 OiLGATIBROJA
Following is a cladogram  showing

phylogenetic relationships among a group of
plants:

Hornwarts Ferns Pines Oaks

A

In the above representation, A, B, C and D
respectively represent

1. xylem and phloem, embryo, flower, seed.

2. embryo, xylem and phloem, seed, flowers.
3. embryo, xylem and phloem, flower, seed.
4. xylem and phloem, flower, embryo, seed.

P NGON NUdx @i Al Yai
PO %P

y ON|

A1y Rgai Al O
B. [ay Agi Al (D)
jC.- Ry 10d w (f“)
DUy (@i 4(@V)

Ry | ONiQ¥ég O
Ry | ONiTkl O
aax; REOWwn
Aoy Oy w O+

AT (ii); BT (iv); CT (iii); DT (i)
AT (i); BT (ii); C1 (iv); DT (iii)
AT (ii); BT (i); CT (iv); DT (iii)
AT (ii); BT (iv); CT (i); DT (iii)

Ll NS S

Match the following human diseases with their
causal organisms

A. | Sleeping (i) | Trypanosoma
Sickness cruzi
B. | Chagas (i) | Trypanosoma
disease brucei
C. | Elephantiasis | (iii) | Borrelia
burgdorfei
D. | Lyme disease | (iv) | Wuchereria
bancrofti

1. AT (ii); BT (iv); C1 (iii); DT (i)
2. AT (i); BT (ii); C1 (iv); DT (iii)
3. AT (ii); BT (i); CT1 (iv); DT (iii)
4. AT (ii); BT (iv); CT (i); DT (iii)

%)
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125.

126.

126.

127.
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xd6POxt O @i Ol d
I TpOxt+1 O®R00 R,H i

UUO 1BUyE,
} b¥%yt+d) N

OaC x Ri, A ONI |Re s y & ANSD © %
yA@ AvYi p| @il @RI} BB
1. 250 2. 280
3. 312 4. 390

If gypsy moth egg density is 160 at time t and
200 at t + 1, what will be its value at time t + 3,
assuming that egg density continues to increase at
constant rate?

1. 250 2. 280
3. 312 4. 390
127.
Ay 90e (A B, C, D) O 00D [gRe Npi6 E
PBWUO) BUF) T ¢ O DAEWOD
AT 0.29;B7 0.042,C17 16.48; D1 8.2
Ay @)y 01 ws R
1. Ai ORpOs; Bi EJCi AjpOO; D
} hvde EOwbD
2. AT AJpOd; Bi } h¥ie E (ij®RpOs; D
i Ed U
3. Ai} h¥ie E (RijBRPOs; Ci AjpOrd;
Di £d U
4. AT AJpOO; BT ORipOs; Ci £d D
} hvie EOwbD
The approximate P:B  (Net Primary
Production: Biomass) ratios in four different
ecosystems (A, B, C, D) are
AT 0.29,B71 0.042,Ci 16.48; D1 8.2
The four ecosystems are
1. A7 Ocean; BT Lake; C1 Grassland; D i
Tropical forest
2. AT Grassland; B i Tropical forest; C 1 128

Ocean; DT Lake

3. A 1 Tropical forest; B i Ocean; C 1
Grassland; D i Lake

4, AT Grassland; Bi Ocean; C 1 Lake; D i
Tropical forest

TAJYIAxBTI T £ 3%z0y 1T g ABe 0dy E x

a0w TPl %) U08g NT Uy xid RBREB
TP i T O TA WIITABI|TA €I

O} EGR 5.30 7.05 5.30

TP Q‘BZ 5.05 0.35 50.5

100i% 1 zD) @ O@IWNG @f -Pp| %l

PRg? RE

ANB TOA; Y iAdjiuBe i Oy N OwEN, T Uy x I

AOGnv TRARAI OwHEN) xi d RE]
2. TAy AiIx)REAY% OwEN |, IT@y xiild R
Be#O) N OwERN T Uyxidgc RB |

ARAI OwHRN x1 d RBE]
3. TAymi T yBT i MRAI OwHN ) x,i d REB

AOnv. TRpwPOOWWEN T Uy xi d R
4. TA) ATARAT OwERU ) x,i HA jreBi
xRt A% OwEN ,iiUyxi TAGRH

adp Oy N OweEN T Uy xid R1]
The following table shows the mean and
variance of population densities of species A,

B and C.

Statistic Spec- Spec- Spe-
ies A ies B cies C

Mean of 530 |7.05 5.30

Variances® | 5.05 |0.35 50.5

Based on the above, which of the following

statements is correct?

1. Species A and B show uniform
distribution, whereas species C shows
clumped distribution.

2. Species A shows random distribution,
species B shows uniform distribution,
and species C shows clumped
distribution.

3. Species A and B show clumped distri-
bution, whereas species C shows uniform
distribution.

4. Species A shows clumped distribution,
species B shows random distribution, and
species C shows uniform distribution.
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Wo UKy { RHARI %@l Of
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A ootk 30 |oei E£idoy/

B- 10y @0iOngk | (D) |y n3xy

ClTv 0i Yg | (D) | N mE
pwAé Ugd

D | T3y 0UOi Yd V) | gerC@mU6
OEiAdgUd

N AT (ii); BT (i); C1 (iv); DT (iii)
2. AT (iii); BT (i); CT (ii); DT (iv)
3. AT (i); BT (ii); CT (iii); DT (iv)
4. AT (ii); BT (i); C1 (iii); DT (iv)



128. Match the following associations involved in
dinitrogen fixation with their representative

129.

129.

genera
Associations | Genera

A. | Heterotrophic | (i) | Azotobacter
nodulate

B. | Heterotrophic | (ii) | Frankia
Non-nodulate

C. | Phototrophic | (iii) | Nostoc
associative

D. | Phototrophic | (iv) | Rhodospirillum
free-living

1 AT (iD); BT (i); CT (iv); DT (iii)
2. AT (iii); BT (i); C1 (i1); DT (iv)
3. AT (i); BT (ii); CT (iii); DT (iv)
4. AT (ii); BT (i); C1 (iii); DT (iv)
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In a lake
eutrophication,

are shown in the graph

subjected
temporal

to  progressive
changes in
magnitude of selected parameters (A, B, C, D)

the

Ak U

130.

High

Time

The parameters A, B, C, D are

1. A-Green algal biomass, B i Cyano-
bacterial biomass, C 1 Dissolved
Oxygen concentration, D 7 Biological

Oxygen Demand

2. A- Biological Oxygen Demand, B 1
Cyanobacterial biomass, C 1 Dissolved
Oxygen concentration, D T Green algal

biomass

3. A- Biological Oxygen demand, B i
Green algal biomass, C i Cyanobacterial
3, biomass, D i Dissolved Oxygen

- concengration

4'.A‘ A- Cyan&bacterial biomass, B i Biological
Oxygen Demand, C 1 Green algal biomass,
D i Dissolved Oxygen concentration
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130. The birth rates (b) and death rates (d) of two
species land 2 in relation to population
density (N) are shown in the graph. Which of
the following is NOT true about the density
dependent effects on birth rates and death

rates?
High dy
/ ,dz
/ 7
1 S
0 g s e
39 7/ re
] il b.
£ c / e 2
gE <
oo 7 o
// e by
e
Low
Low N High

1 Birth rates are density-dependent in species
and density-independent in species 2.

2. Death rates are density-dependent in both
the species.

3. Density-dependent effect on birth rate is
stronger in species 1 than in species 2.

4. The density-dependent effects on death
rates are similar in both the species.
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132.

133.

v 0@ %iTe 1 Oy N
00@i } O Ri Ay

BUA; @ 1, RN, OF BQ@UY I x I
AP T p pm ¥ by 1 Adwyya Of
} 80GU0F I xI  Rilqg pBik ¥yl ]
xR Oy Nf n¥% zOQNUdg RN willy
¥4 O08F4pd QU UAUNRgRE cUd) A; %y
by Az R R
1. 1.0.

3. 0.67.

2. 0.5.
4. 0.33.

Consider an autosomal locus with two alleles
A; and A, at frequencies of 0.6 and 0.4
respectively. Each generation, A; mutates to
A;atarateof* p p 1 while A, mutates
to Ajatarate of ¢ p 1m. Assume that
the population is infinitely large and no other
evolutionary force is acting. The equilibrium
frequency of allele A; is
1. 1.0.

3. 0.67.

2. 0.5.
4. 0.33.

P NGak| Ax| z U % TP O y Rpavi O
al s

20, 0 % ORAy NJ
Cost —blfl
Cost !
or e
benefit e Benefit
= A B c D
Territory size
1. A 2. B
3. C 4. D

Bily

R g ] 133. With reference to the graph given below,
o i L identify the optimal territory size.
4. 7Ti NpAyviosg uwrtd ) PUB k9o ’
O g R ] _—
Cost "
131. For two species A and B in competition, the benert Benefit
carrying capacities and competition co-
efficients are
KA= 150 KB= 200 ATerrito Zze °°
a=10 b=13 ”
According to the Lotka-Volterra model of 1. A 2. B
interspecific competition, the outcome of 3. C 4. D
competition will be
;- gpec!esg\w_ins. 134.n %bAd 0 %y w®ORI I} % o%

. Species B wins. A~ ~ o ] .
3. Both species reach a stable equilibrium. O?QUI X A TMOJ Ul j/“gj g BMB“] ) Oj
4. Both species reach an unstable equilibrium. zW IhyrAuRidlly %  OdA PRyl T N

R1] PNGN eU0UYx1 Of Pl n¥%ubOJ

132.000z G xjup6i T 04xgi,Ti w©oWgUu

I TyA, % byl 0% yeUAPad (OHU 0@
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134.

135.

(a) 4 (b)

fitness fitness

N

frequency frequency
(c) (d)
fitness / fitness /\
frequency frequency
1. 0} ® 2.01 6
3. bi g 4. ai 14

A particular behavioural variant affects fitness
of an organism. The relationship between the
frequency of the variant in the population and
fitness are plotted below. In which of these
cases is the behavioural variant most likely to
reach a frequency of 1?

(a) 4 (b)

fitness \ fitness
L L—
frequency frequency
(c) (d)
fitness / fitness /\
—
frequency frequency
1. Only b 2. Only c
3. bandd 4. aandd
Nan®,

(&)
O

gRhEA] WB AT T ID,e0Wi T )Cc¥
OA PQDI | AF Jog Ry

1. 001©05,0.250.125

2. 00005,05,0.25

3. 006005,0.25,0.75

4. 00©0.125,05,0.5

40

135.

136.

136.

137.

AO—{]
o ©
®

The coefficient of relatedness between
individuals A and B, A and D, and between D
and C is

1. 0.5, 0.25, 0.125 respectively.

2. 0.5, 0.5, 0.25 respectively.

3. 0.5, 0.25, 0.75 respectively.

4. 0.125, 0.5, 0.5 respectively.

R@Pz Oy 1 g 104 kh E %) Py 1 w3% bt
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Pwé %y OdJoOoExIfiagUgll | ¢ Us
RAT 0@l 20,3061 xBB %y Pwé x|
1. 75 2. 50
3. 25 4. 5

One hundred independent populations of
Drosophilaare established with 10 individuals
in each population, of which, one individual is
of Aa genotype and the other nine are of AA
genotype. If random genetic drift is the only
mechanism acting on these populations, then,
after a large number of generations, the
expected number of populations fixed for the

fad0 all el e i s
1. 75 2. 50
3. 25 4. 5
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137.

138.

138.

139.

41

G 49

Performance of biosensor is evaluated by their
response to the presence of an analyte. The
physiological relevant concentration of analyte
is between p ft DA T Wt 0. Which among
the following biosensor responses is best?

M 40- @ 40+
o 0
0,y 50 10 50 139,
@ 40 @ 40~
0 0
10,y 50 10 u 50
z1 06 U@rgQd kAnNs, | @ Of OGié ba @0YYl 7
(TMV) TV i @i iy TPWA Of ORU|
eU6T I RB1Y]1 {NOf] Pl nu%b
ARAl AP P@), n#+y xid 11
UlLNLUy U Ri Ay
1. RAPD 2. RFLP
3. AFLP 4. EST-SSR
Molecular polymorphic markers are already

known with respect to tobacco mosaic virus
(TMV) resistance in tobacco. Among these,
which marker system you will select that will
be simple, economic and less time consuming:
1. RAPD 2. RFLP

3. AFLP 4, EST-SSR

pwd; 601 006@i O
¥Ry o ¥ NEREBYY
1.y POARINU| UN Uy Ug %i e U%y xJ
A ReO@iy] eUso pbpwUO|lTRUJgU
2. y ONx[AA %i & U 3Gpam8R4 e U
PwUO| T NUJU R1 AP Ud ;3 A cRIgb (
TY i @i Bd RB1 Ad]

3. POA ) GRxAN xR PNRAI ¥@h) ¥4

i e U%) x| 6Ad@RelNB Ui N4

eUa TVYIi @i Bd BRI Ad]

4. G418y wi 6 UG RBEXD] bPOA) I

ONxfAA @bl RIA| Odip U AjRPCUIB U @

¥ eUas pwO| T NUJU RYA|]

Wi N0y @) |

In an effort to produce gene knockout mice, a
gene targeted homologous recombination was
tried with the exogenous DNA containing
€ ' gene (confer G-418 resistance) and
0Q gene (confers sensitivity to the
cytotoxic nucleotide analog ganciclovir). If
the € '© gene was inserted within the target
gene in the exogenous DNA and considering
that both homologous and non-homologous
recombifaflon (random integration) is taking

k Ah (place, iwhiéh oréiof the @llowing statements
1,0 pl@NOT correct about the possible outcome of

the experiment?

1. Cells with non-homologous insertion will
be sensitive to ganciclovir.

2. Non-recombinant cells will be sensitive
towards G-418 and resistant to ganciclovir.

3. Homologous recombination will ensure
that cells will be resistant to both
ganciclovir and G-418.

4. Homologous recombinants will grow in G-
418 containing media but will be
sensitive towards ganciclovir.
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In a typical gene cloning experiment, by
mistake a researcher introduced the DNA of
interest within ampicilin resistant gene instead
of lac z gene. The competent cells were
allowed to take up the plasmid and then plated
in the media containing ampicilin, X-gal and
IPTG and subjected to blue-white screening.
Considering all plasmids were recombinant
which one of the following statements
correctly describes the outcome of the
experiment?

1. The bacteria which took up the plasmids
would grow and give blue colonies.

2. The bacteria which took up the plasmids
would not grow.

3. The bacteria which took up the plasmids
would form white colonies.

4. All of the bacteria would grow and give
white colonies.

O| OE) |KGLITRTGLIKR %)  yROO

y bwolioE D) x 01 n¥wuxy Ay bl

1. 0, 81 ON yU%Yx1l WU, @y

2. oe ONIG U UWH U|i IMALDI MS/MS
s gO0x W1 x0UG07 |

3. MALDIMS/MSs gOx W1 xUG 07 |

4. MALDI s gOx NOT xUG0F O| ETE ) %i
Ry | REPN 1A bg 13%n OH Ay

The sequence of the peptide KGLITRTGLIKR

can be unequivocally determined by

1.
2.

Only Edman degradation.

Amino acid analysis and MALDI MS/MS
mass spectrometry.

3. MALDI MS/MS mass spectrometry.

4. MALDI mass spectrometry after treatment

of the peptide with trypsin.
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From statements on protein structure and
interactions detailed below, indicate the
correct statement

1. The concentration of a tryptophan
containing protein can be determined by
monitoring the fluorescence spectrum of
the protein.

A peptide with equal number of Glu and
Lys amino acids can show multiple
charged species in its electrospray
ionization mass spectrum.

3R Bhe circular dichroism spectrum of a
protein  shows predominantly helical
conformation.  Analysis  of two
dimensional NMR  spectrum  shows
predominantlyf -structure.

Binding constant can be determined by two
interacting molecules by the technique of
surface plasma resonance only if there is
strong hydrophobic interactions between
them.
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C e 144, 1t is hypothe3|zed that the mean *  dry

___y NQ!_ ?{“O BB‘ o o weight of a female in a Drosophilapopulation
(ii)n :OPORg @Ad % eUn, OFT TP 1 AN 3y is 45 mg. In a sample of 16 female with
Pl Exi DOm %ATED g &Ci 7 @ T1&mgands = 0.8 mg, what dry weight

values would lead to rejection of the null

eUe AP A} RPLBKO B5] hypothesis at p = 0.05 level?

(iv) o % OPPRy @Ad % eUn, OEI T 1 AN 3y (take to05=2.1)

Bl 1 Exi DOm ZATHND g &CIi 7 1. Values lower than 4.0 and values higher

- C Al R than 5.6

3

‘8 ue . ')i* A"} NPLEBE K D~/4 5] 2. Values lower than 3.20 and values higher

} Ogixl N1 Of -pH| PRGN B than 6.40
1. ()1 T (i) 2. ()1 T (iv) 3. Values lower than 4.38 and values higher

. LA than 5.22

. i1 4. (i)l 1 .

3. ¢ W i) 4. Values lower than 3.22 and values higher

than 6.48

Radioimmuno assay (RIA) can be employed
for the detection of insulin in blood plasma.

For this, *®°I-labelled insulin is mixed and 145. o % UiD%l jxb@h x @ p<iiys ANvydy y T jkn

allowed to bind with a known concentration of ¥ ~1 %1 p| = 0i0Py upp UgrxpOB Uy
antl-lnsglln antlbody. A known volume of Opy vy G/4L|A1; BI 4 BdBJPJ s 080 Oe
patientsé bl ood tplthas ma |s 3h |
conjugate and allowed to compete with the I B E %X i byl 1 yﬁpmﬁ BT By |
antigen binding sites of antibody. The bound © @ UgrxbOB 6J0eN @y by x¥ N%i j} ~w ¥
antigen is then separated from unbound ones R ] OprHWa bAix gbix ¥ N% 01 x K

and the radioactivity of free antigen is then o e e
measured by gamma counter. Following are PNG N%Ng%l v nw%up Pwxi AN W
some of the statements made about this assay. P3%I 1?2 RB

(i) The ratio of radioactive count for 1.0 i Ug 001 OfxeW| T ¢ %y
unbound antigen to the bound one is PR L
more at the end of reaction. 2. TLCH T ABP Ul x UL ¢ %y

(i) The ratio of radioactive count for 3. %y ATy Of Ug 0@l Ol xU| Ty¢ %L
unbound antigen to the bound one is 4. 03 %y AA 01 xU| T ¢ %y
less at the end of reaction.

(iii) For a diabetic patient, the radioactive 145. A
count for free antigen is less than that for
a normal individual.

(iv) For a diabetic patient, the radioactive
count for free antigen is more than that
for a normal individual.

Which of the above statements are true?

1. (i) and (iii) 2. (i) and (iv)

3. (i) and (iii) 4. (ii) and (iv)

researcher wants to obtain complete
chemical information, i.e., head groups and
fatty acids of phospholipids from liver tissues.
Phospholipids have fatty acids of different
lengths and unsaturation and also the head
groups are of different chemistries. Which of
the following combination of techniques
would provide complete chemical description
of phospholipids?
o o o 1. Only thin layer chromatography (TLC)
xBOOB¥%RGOI n¥%xy Ay T UIRE n %2 TC aRligdd chirsmatography
z031 g Of a3y Op 1) Aup 0B g K 3. Paper and thin layer chromatography

4. Only paper chromatography
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