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TH o el “AY aA¥d sl & 9F 1000 &
3% s 87, WH o Fegl oI, 3Hb
9 1000 @ FH TEAH g7l AT A e
“Jeh &, TS & I FA H HFH TH J&ds
39T g7 IfG A7 H Shad Th HUA T

g, I TSl & urF fohd=il I&dsh &2

I 1 2. 1000
3: 999 4. 1001

“My friend Raju has more than 1000 books™,
saild Ram. “Oh no, he has less than 1000
books”, said Shyam. “Well, Raju certainly
has at least one book”, said Geeta. If only one
of these statements 1s true, how many books

does Raju have?
1. 1 2. 1000

3. 999 4. 1001

AT 7 O &l a1 [Avda 82

l. eTh 2. TRY (TETHR)
3. el 4. Qradcedsl

Of the following, which is the odd one out?
1. Cone 2. Torus

3. Sphere 4. Ellipsoid

HeAed THET Tl Thicddl SHadhl I
# Bear - §, 39 @ F9 N JHRY TS

2

¢ b Thicadl & deg qUileh Al dled x d
y [Aceme 9X g1 Rad TAT arel HEN &l

3

e T ol &TBel BT I &
1. 1— z/4 2. n/4
3. 1—nx 4. &

An infinite number of identical circular discs
T | .
each of radius > are tightly packed such that

the centres of the discs are at integer values
of coordinates x and y. The ratio of the area
of the uncovered patches to the total area 1s

1. 1—7/4 2. /4

3. 1—a& 4. &

EIH dfedd Uah oA1d e o §@ld ol [em H
A" Bds 5 el & Jggdl g1 Ig «ild B
Aﬁwqguﬁﬁ’JﬁHmﬁr%lw
93T gy A ¥ B dh fohdel et & ggaam
(@Y AT IIRTAAT §)?

1. 13 2. 35
3. 6 4. 12

It takes 5 days for a steamboat to travel from
A to B along a river. It takes 7 days to return
from B to A. How many days will it take for
a raft to drift from A to B (all speeds stay

constant)”?
L. 15 Zi: 3D
3. 6 4. 12

NT& IR bl HIf J&IT gl Iie Gad ard
arel 3ok & ger fear Iy ar 9rcd gl arelr
a7 3t Y Ear N & 19" g oSATdar gl

9 dig o fohdad N §FHT 82

1. 10 2. 9
3. 8 4. 7

N 1s 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?
110 2y 9
5. 6 4. 7

T 1o 7T 2 A sgere & T sgeTdqd fhder
ATl ehl 3TIThdT g2 Ueh dTel &l dicay g o
Ush [Odah Hl gela 39 adig {WdT &b ag s

fEafd & aF 37 @l o BT

55705

Fig- 1 Fig - 2

1. 1 2. 2
3. 3 4. 4

What i1s the minimum number of moves
required to transform figure 1 to figure 27 A
move 1s defined as removing a coin and
placing it such that it touches two other coins
In 1ts new position.

50505

Fig- 1 Fig - 2
= 1 2, 2
3 D 4. 4
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IS A6 8 7T # O Fla-ar ey
felaholl ST Hehcll &7

1. #Ifde ATET H Icdior gl drel faeariaar
Y $el J&AT 2015 AT 2014 & AT gl

2. 2013 &I 3M9&IT 2015 H A9 TATT H 3cdior

glel arel fagardat & d&ar A g

3. 2014 9 QAT & 3ol gl arel
TeIAAT I TEAT HT Jelell H 2015 H
A ATEA H 3cdivl gl arel fdeaniaar
ST G&AT S giar aIfgul

4. 2014 Sid faAT & 3cdivT gl arol
faeariaar $r gear qur 2015 # sHifds
ATET H 3cdlvl glel dTel Tacariiar

&IT §AT &

over
previous +10 +10
year 107 |

year

-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 20135 1s 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 20135 1s equal to the number of
students in Biology that qualified in 2014

Uh BT & GO H 3Melccior Miva o

ST &, I 39 Urcdies ATCIel Jiedieh &

3T F HH 8ld ol ST dIcIY g

I. 08T H 19T oled aTel Fel OTE H { 1/4
BT FARA Helccol gl g

2. gfc @I & Yltdie J¥aehdH Ycdied &

/48 A § o 9§ HeIcdlvT gId/glcdl g
3. Ife &I & YItdieh 3fSehdd Jcdis &
128 389 gd & ar gg gAAT 3cdior
gIdI/gIc &
4. g% W99 § & F5 o gt @
o1 &l
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A student appearing for an exam is declared

to have failed the exam 1f his/her score 1s less

than half the median score. This implies

1. 1/4 of the students appearing for the
exam always fail.

2. 1f a student scores less than 1/4 of the
maximum score, he/she always fails.

3. 1f a student scores more than 1/2 of the
maximum score, he/she always passes.

4. 1t 1s possible that no one fails.

Ucdeh el H da g hr g&ATHT H S
TS & del 3T hladl o Il hl &I H

&1 ofcd HEAT AT H|

The relationship among the numbers 1n each
corner square 1s the same as that in the other
corner squares. Find the missing number.

5 e
3 X11 4 X 16
. /18N
1. 10 . 8
3. 6 4. 12

T # @ FI9-91 FUA difehs ®T H ITad
g2

1. # §HAT IcT Sicldl §

2. H Ier-spel 3T diedd] {

3. H IcT-hel T Sheldl &
4. # §AAT 3T diedd] g

11.

12

12

13.

13.

14.

14.

Which of the following statements 1s
logically incorrect?

1. I always speak the truth

2. T occasionally lie

3. T occasionally speak the truth

4. 1 always lie

SH A H I FIT A

ADARN
1.0 2. v
3. = 4. q

What comes next in the sequence?

Ush dcc qﬁqﬁ%%u:qﬁrﬁ?&rwqﬁrﬁ
ar 33 AB 31X CD SHT: 60° TUT 120° T

$IUT §e1ld &1 d9 AB:CDg

1. V3:1 2.2 :1
3. 1:1 4. \3:4/2

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. v/3:1 2. Al2eT
3. 1:1 4. \3:/2
et A & HIa-Ar sin(0.5°) & HAT o
fodeheTT 82
1. 0.5 2. 0.5 X —
a0

3. 0.5 X — 4. 0.8 X—

180 360

Which of the following best approximates

s1in(0.5%)7

1. 0.5 ). 0.5 s
90

3 0.5 x— 4. 0.5 X —

180 360
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16.
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17.

17.

18.
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T3 & AT (5, 6,7, m, 6,7, 8, n) &HI
IO ATET 6 TAT Tgolsh (ATH 1G]

S 3Tl dTell 37h) 7 8 dl m X n=

1. 18 2.3
3. 28 4. 14

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

mXn-=

19. = # BemeRrR TeA

50 cm

1. 18 2. 35
3. 28 4. 14
RaFd T a0 : F2, , D8, C16, B32,
A64.
1. C4 2. E4
3. G2 4. Gl6
Fill in the blank: F2, , D8, C16, B32,
A64.
1. C4 2. E4 19.
3. U2 4. G16
fAsTe 3R O & gAT 1:00 pm H JRESH
Y, 379Tel 6 Gl H fhdel IR Teh gy &
40° ST HIUT TATIIN?
1. 6 .
3. 11 4. 12
How many times starting at 1:00 pm would
the minute and hour hands of a clock make an
angle of 40° with each other in the next 6
hours?
1. 6 .
3. 11 4. 12
Py 3 ey H Uk MR Hiel gl
Hlel &l Th gd ¥ T Il & HTH Tah
MATHR Joldell 3T gl Pl d Folgel <l 20
BT swaer 2 A 9 1 A & SeT w
fohcdar HT9T g9 & T 872
1. - 5. =

8 8
g, 2 2,

8 8
A solid contains a spherical cavity. The
cavity 1s filled with a liqud and includes a 20.

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,

Ol O =
0| o|lw

3

& HHR HI Tk
FIFAY & WUS SRIFAT 4T &, 59 956
W @Wus Fyd § 38d FATGT 10x 10 X
SHAT ATT hl HUhdH Thdal 9isdm el
ST Gohdl 82

N
n
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 1s the
maximum number of slabs of 10X 10 X
5 cm’ size that can be cut parallel to the face
on which the block is resting?

>
S
o
50 cm
1. 50 2. 100
3. 125 4. 250
ar d1$ "ol 3R fohd 39l B ¥ Tl Yol

ST &, 30T 40 fAde A Jafed Waer 30
fAste oar gl s & dgar g & 5 [Asce
ggol doll ATl fohdel fAdAC & &€ fohd, Fdr

d 3T Aol Bl
1. 5 2
3. 20

15

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?
L. 5 2. 15
3. 20 4. 25
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FPlolEelid 3999 & folv 5T & & sia-ar

el gl 87

| PlTA  STHWQIVOT FT 7T g7
HMG-CoA REFea &l

2. SITHIYUT HIfAhIged H °icd gidr ol

3. 99T IfATHATIN A NADH Teh Tg-hRa
& 9 H HH H7AT gl

4, TATHAT H Hlel¥cdd LDL ¢dRT giRafad
BT &

Which of the following 1s 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 1s transported by LDL 1n
plasma.

QI SRIRIHRIT o 37ET 3fedrelldl  fawToy o
gder 3§ ANEId &

1. HTT Hd:ITARAT

2. 3d:hIRARAT AT HeTRIAhdT, St

3. Ad:RRASdr dUT Beell olded, gl

4. AT IAIRITARAT

Entry of enveloped viruses into its host cells is
mediated by:

1. Only endocytosis

2. Both endocytosis and phagocytosis

3. Both endocytosis and membrane fusion

4. Only pinocytosis

STl | AT H fGordr, ST & 03T F ATy
3eTehl 39 3 shar W A9 g1 I 34,
AT Pldd  SATFATSS, HTFdlold, Ted
SITFASs dAT 3EAIFar I & faoliad g
3oTchl YU fAelddr3l W TR A& hYam
H I hied IT TgT 87

. FAfEAr > AT > oml SEFdEs

i SATFIISS

2. TFHISTT > PIdad SATFITSS> o
SIATFATSS> AFATTIAT

23.

24,

24,

23.

23.

3. oW SHFHES> ddield > JFAfaar >

L

L
Pide] STATFIISS

4. HFEANTAAT > GBI SATFATSS> Shide]
SITFATSS > 3TadTele

The solubility of gases in water depends on

their interaction with water molecules. Four

gases 1.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

Te[ehlsT TTAUT oferelol aladl dfafsed Ush ATETH
H g.alell fdf@d $r STl g1 Telehlal & &7
gl I B-3lclaciass &l 3ffHcaidd
1. 39Rafdd g

2. giad gremr

3. & Ad gl

4. URH H &1RT qur deueard aftia gt

E.coli 1s being grown 1n a medium containing
both glucose and lactose. On depletion of

glucose, expression of [3-galactoside will
1. remain unchanged

2. Increase

3. decrease

4. imitially decrease and then increase

uAffecaa te 3McHscar IR 38 & H
AT &1 T AT TeHS IORUT & T
TN H g Td YW YHEF  Sidl 8?2

Ky K ks
E + S=—— [£.5] =—— [E.P] ——=[E;+P]
{ ¢ ]
Ky
1. ki 2.k
3. ks 4. ky

Penicillin acts as a suicide substrate. Which one
of the following steps of catalysis does a
suicide inhibitor affect?
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k k K
4 S " [E.5] =—— [E.P] =—— [E+P)
[ ]
“
l. k] Z, kE
3. ks 4.k,

ferclel & N-cfAder @ vafeed THg ' 3Hefal
W H fgeld siwdfcelsd (HDAC) Teh 3c9ieh
HT HH FAT gl 39 Tihdr H gl ol
PiT-a1 TfHAT 31Far giFafaa 82

1. oITSdls 2. 3TSteiteT

3. HEARMToA 4. TeT&esrd

Histone deacytalase (HDAC) catalyses the
removal of acetyl group from N-terminal of
histones. Which amino acid of histone 1is
involved in this process?
1. Lysine

3. Asparagine

2. Arginine
4. Histidine

fFdr Sg Breeal & TSR #d
BREATANET & & Y§od  edifenant &
AT B
1. gISsiolel &Y dUT gadlioich g shard
. ATl STl dAT AT el ishdrd

. ST Al Thard dUT glsgioled e
eggdloieh dAT JAATAIRN AT hIrd

b

E

Predominant interactions between phospholipids

that stabilize a biological membrane include

1. hydrogen bonds and covalent interactions.

2. van der Waal and 1onic interactions.

3. hydrophobic interactions and hydrogen
bonding.

4. covalent and hydrophobic interactions.

fSifceral A difcar & 9Rd fq@Ror & dror
fohar ST @oar § dur fJ@ur afa 9R@fad
T ST Hehdll § 39 GdRT:

I. GATOTde ol HEHGAT

. ShHATIETUT Folarglel HEHGST

2
3. URETH Selacle HEHGN
4. FRAP

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

29.
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30.
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31.

DNA # gfde-teole #Holdl &I Jfe-HFd &ffa
JUR ATeg gidT g

1. A 3T Y gaRT

2. &R 3TOC! &ITAYYR ¢arl

3. A YAl Sarl

4. FIIAT &ATYUR car
e R ~d ~

Error-free repair of double strand breaks in
DNA 1s accomplished by

1. non-homologous end-joining.
base excision repair.

2.
3. homologous recombination.
4. mismatch repair.

& TR CATeAT ool qieehl H (3HRT T
Al foar foems) fordl @HT Eiecl WA &
Bieal %ad &3 & Read 38 96K
HHAIdYd SRilfead fhdr SiTdar gl

1. 9faReTRE™d A fafear

2. ATl gAEAfAST canrT 3udTdr g
3. STITaElT Yhrrgget faests
4, AT YIcIAe™el deudTd 3uraadl g

Labelling of membrane spanning domain of
any 1ntegral membrane protein in a given
plasma membrane vesicle (without disrupting
its structure) 1s successfully carried out by

1. immunochemical methods.

2. metabolic labelling with radioisotopes.

3. hydrophobic photoaffinity labelling.

4. limited proteolysis followed by metabolic
labelling.

AET-TeallsH & IR H fFd T @FT Hy«T H

d Fid-IT Ied 87

1. fhdl AE-TeoligA & Teh dEd HIRAGS
AdaAT-3TaU &9, Teh IR Slecll &F Ul
Ush AP I (TeallgH) &
Sold

2. UIUIAT H 3felch YhR & ATeI-UeollsH
S &l

3. AIBI-UsallsAl I Hbhd-URGHUT  IiAHR—T
BIERIRCTRIOT  HIAAGTAl Rl HiFATd
HI &

4. FARPIRPS G-AEAT & AT ATEI-TorollsH
el A Tohdr ld &

&M
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Which one of the following statements about

receptor — enzyme 1s FALSE?

1. A receptor — 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 — enzyme 1nvolve phosphorylation
cascades.

4. Receptor — enzymes interact directly with
intracellular G-proteins.

SIfRAAg UTAAT 31Fel ST —COOH THg AT
& 3, [T e # ¥ g TEar
dohd 8?

1. SUYT dAT AT Y

2. YES dUT TATSS HEY

3. TATSS dUT 3W HEY

4. THTSS dAT SRAIFH I TA8ISSSs e

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

MHC @ 1 @Ur a1 II 30137 & $& ofeior

festad & Rarg & &, SY AT g97 [ MHC

U 9] 8T &1 39 Ugdre|

. T hglehd AR A d Tehd:
mﬂﬂ#d@ﬁ%l

2. I &F-TIAAT IFd TGl eics
qIfeIITerss &

3. d IRABIAT Sl ldolel Thsl Sl Tl Hlel
H giFAfed g

4. B PITARI3AT T dar
Bld ¢l

Sleoll | d TAcTad

Following are some of the characteristics of
MHC class I and class II molecules except one
which 1s applicable only for MHC class L
Identify the appropriate statement.
1. They are expressed constitutively on all
nucleated cells.
2. They are glycosylated polypeptides
with domain structure.

34.

34.

35.

3S.

36.

3. They are involved in presentation of
antigen fragments to cells.

4. They are expressed on surface membrane
of B cells.

e & @ Fla-ar el T Assdd

gRATST IdT g2

l. IRAPT-TRNGded & T HlA dTed HIRAT
Tsh WIEIe & HiSel Teh ecoilel el 8T
hdl|

2. FHhUI & dAMTT JHRT H 3dcailel gALM
afFAfed gl

3. 3ol 37 98 & AT @lged HIdr
i ferdlT aifRrenT &1 TACEIf@d 3e1sTa A
¥ UhaT B

4. Hecoile] dg WeATdl 3fffediddd 3caRafdd
ST & S 3caiaiiiddr & fow fadr ifrenr
S STHYG &Il &l g

Which one of the following best defines an

oncogene’!

1. An oncogene never codes for a cell cycle
protein, which promotes cell
proliferation.

2. Oncogenes are always involved 1n inherited
forms of cancer.

3. An oncogene codes for a protein that
prevents a cell from undergoing apoptosis.

4. An oncogene i1s a dominantly expressed
mutated gene that renders a cell
advantageous towards survival.

G G‘i‘laTE_F:rH"r H O [hger oddds™ar H
3YRITARRIT TATATHIUT g2

1. Salmonella typhi

2. Streptococcus pneumoniae
3. Vibrio cholerae

4. Mycobacterium tuberculosis

Which of the following bacteria has subcellular
localization in lysosomes?

1. Salmonella typhi

2. Streptococcus pneumoniae

3. Vibrio cholerae

4. Mycabacterium tuberculosis

SiRNA d2T miRNA @Il gaRT RNA Jdiaiq
;RTT g1 3% IR & fhv 710 A7 Hyar &
d HIA-TT Teh el sTgl 87




36.

37.
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38.

38.

1. siRNA d@2T miRNA @l DICER EdRT

garfead g
2. siRNA dUT miRNA il Teh gl aiddice

T &I ARGl Jeld ad g ol d dg

Bl &

3. miRNA Teh Tehfdeh 3707 § Sfdfeh siRNA
STehfceh IT FiRelSe 3707 g

4. 31 ¢@RT miRNA FHMAT §, R siRNA
oTel|

RNA interference 1s mediated by both siRNA

and miRNA. Which one of the following

statement about them 1s NOT true?

1. Both siRNA and miRNA are processed
by DICER.

2. Both siRNA and miRNA usually guide
silencing of the same genetic loci from
which they originate.

3. miRNA 1s a natural molecule while

siRNA 1s either natural or a synthetic
one

4. miRNA, but not siRNA 1is processed by
Drosha.

SCYoo

feag-ced 3rger dur f§a-Ud & Sigdd H
et geRr-anfedt A ¥ FlT-A1 THG H{AST

o

. RTSTAT a0 faETer 8

B

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

fd#7T qrgq @Al # & HiA-A7 giduce
ffffesd Fsad IEr FI Thd IRFHAUT g
3UAET AT 82
1. 31fegsT

3. gIsclahlsioled

2. RPredyfcas
4. UTed 8 3+l

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

10

39.

39.

40.

40,

41.

41.

INTTR HUI H YRIAS Yso-31e) el ga4A
aTiRa grar &:
1. <TShIUT qar TUol

2. I&xcd
e |

3. ITHART F 9 TIo
4. PRSI & AT HeAaRIS A

The imitial dorsal-ventral axis in amphibian
embryos 1s determined by

1. the point of sperm entry.

2. gravity.

3. the point of contact with the uterus.

4. genetic differences in the cells.

fahrd & SR Ifg fohdl IfRer & fhdr
ey smew & gue fhar Sar g, A @8
el o

I UESMIC] 2. YUIRIfeFcIRITel]
3. faaRa 4. fTaafea

During development, if a cell has committed to
a particular fate, it is said to be

1. plunipotent 2. totipotent

3. determined 4. differentiated

Rie IR TgaAT A AT dAdTad  TEdIT1H

ST ATARTHIT  (nod) ST Hgelld &l nodD-

HIfsd dréteT

1. Toh TACS TERLST g oif Nod R & Tah
JHT-THISS el &l ST g

2. nod SFT & JIY Il % dar g1 nod
Sttt # 3efer@el &l IR LT B

3. N-THEHT TofpIoTHIA RISel $HI Tgeldaidl
T 3ART T g

4. ESfagH H 9Nt fAftsear &1 gefaqa
LT &

Rhizobial genes that participate in legume

nodule formation are called nodulation (nod)

gens. The nodD-encoded protein

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

2. binds to the nod box and induces transcription
of all nod genes.

3. catalyzes the linkage of N-acetyl glucosamine
residues.

4. 1nfluences the host specificity of Rhizobium.




42,

42.

43.

43.

44,

44,

HARThAT I ST 9Ied Hot __ 4 g 2|

1. dIed cdd 2. A cddl

3. HEIcdd] 4. Hdlcadl

Bones of vertebrates are derived from
embryonic

1. ectoderm
3. mesoderm

2. epiderm
4. endoderm

wifgsifcay A gfafasasd & SR ehIT

HIfASRT I HTTROT TAFadad AT & ohdl gl

AT HAA S Ygdlel:

l. ORT9T ATl Hedl & dUT YshIU]
&I Fifdd Xl gl

2. SATUT hIRIKIY TN ATl HI ScdTes
AT & dUT AGT JIADIGHE H JAA FHIcr
3

3. S WRIET Al AlGT JaADIGIAG H Jagr
gl &

4. Teh YSPIU] hgeh USHITANT H Helldd
BIdT & YT GENT Hard ST & A

hIfARTT

Sperm cell behaviour during double fertile-
zation in Arabidopsis can be stated as follows.
Identify the INCORRECT statement:
1. Pollen tube bursts and discharges
sperm cells.
2. Sperm cells produce pollen tubes and
enter into female gametophyte.
3. The receptive antipodal cells break
down when pollen tube enters the
female gametophyte.
4. One sperm nucleus fuses with the egg
cell and the other fuses with the central
cells.

Teegiecy & 3cy Whaelol & 9Rdgsd 393
HATETd %:-
1. WfETA-FAR Tefeprel IRam@sh 1 (SGLT 1).

Tolehlel URATgeh 5 (GLUTS).
SGLT 2.
GLUT 4.

ol ol

The transport of fructose into the enterocytes is
mediated by:-

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

2. glucose transporter 5 (GLUT)S).

3. SGLT 2.

4. GLUT 4.

11
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45.

46.

46.

47.

47.

48.

UrcHTSC & 376Y UTCIss Widlgsh 1 garT gid

Ud [Iucerss gRafed 8ld & oideh
ﬂT%'Q:-

1. Na' 2. Ca™"

3. H 4. CI

The di- and tripeptides are transported in the

enterocytes by peptide transporter 1 that
requires:-

1. Na" 2,

3. H 4. CI

eRdoldss o [™Uen™a Bedl H Ym
IfATHAT & SR Solaelad IRagd &l Tal HA
AF A F HhiA-A7 87

. P680— Cytochrome bsf — PC — PQ

I

2. P680— PC — Cytochrome bsf — PQ
3. P680— PQ — PC — Cytochrome bg f
4

. P680— PQ — Cytochrome bysf — PC

Which one of the following 1s the correct order
of electron transport during light reaction in the
thylakoid membrane of chloroplast?

1. P680— Cytochrome bsf — PC — PQ
2. P680— PC — Cytochrome bsf — PQ
3. P680— PQ — PC — Cytochrome bg f
4. P680— PQ — Cytochrome bgf — PC

el UAIIohls AT HIRPBT  HT
PITART-FIT TgT TUd g:-

l. AR ool & HEJAAT U1Rd HIRAHT FAH

2. Aool & T HIART TAH

3. AT o

4. IRHAEHT co

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

Wi PIRARIBT FH Tefplel T AT FGEOT

I gegicled 30 YhR Jigd dl &:-

1. ToTehIoT GRATEeh T BIEDIeIIehIoT

2. Tofshlol IRATgehl & HdfArsed Al
SIS Bloell & 3ET TATATALT]

. To[epIoT IRATg! & T mRNA HRAYUT &l
geHA

4. TIEPIST IRATEeh! T TAHREDI el oT

(8]




48. 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 mRNA for
glucose transporters.

4. dephosphorylation of glucose transporters.

49. T Ilgdr S Fgfoll-oild o FRE 11
(IgF2) aTel &I Uellel Y@ &, 3THTT H HTYROT
al 3caddl Uelld {@dl &, dFAd gl Ta

HAYROT JUT Tk 3c9Rddl Telldd dlell Uk

AvAgIAT gledr #1 AAT 9ed YhR & Tellol

% Sl Gid W IR g1 qemarfa &r v

gfadATT Fgarar g

1. ToRT-Holfdedd germerfa

2. Folledl ggoT

3. SHA-TATEROT =g TohaT

4. HIRARIGeT TRATITA

49. A mouse carrying two alleles of insulin-like
ogrowth factor II (IgF2) is normal in size; whereas
a mouse that carries two mutant alleles lacking
the growth factor i1s dwarf. The size of a

heterozygous mouse carrying one normal and one
mutant allele depends on the parental origin of
the wild type allele. Such pattern of inheritance is
known as

1. Sex-linked inheritance

2. Genomic 1mprinting

3. Gene-environment interaction

4. Cytoplasm inheritance

50. AT FUAT § & HI9-TT T T8l 87

. YRAUMcAS  G2ARNd [RAT  3fdchollal
favar & for gR&ET sefogsal & aRax
H aRuifAa gidr g

2. Adailedl [AAYAT HhaX ddd [aTRor &l
JHTTOIT T &

3. URATcHS [GAVAT fa¥Uel (QTL) & FS
Tellel JOT/fARANAT H Uh JMcHS 81T
@d &

4. YRAUMcHS [GAYATIT H HII0T A
Tellel Tadad: [a@afad a1 Jucgigd el
J61
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S50. Which one of the following statements 1is

51.

S1.

S2.

52.

INCORRECT?

1. Quantitative inheritance results in a range of
measurable phenotypes for a polygenic trait.

2. Polygenic  traits  often  demonstrate
continuous variation.

3. Certain alleles of quantitative trait loci
(QTL) have an additive effect on the
character/trait.

4. Alleles governing quantitative traits do not
segregate and assort independently.

el QR dUT Tl 3@l I Ueh iR SNBlell
AFET HT STIRT &7 g2 8 (y") del (y) &
gHTAT & JdUT ool (w') 29d (w) & JH1Er g1 X
AU H all afed @i &

1. Xy 2. XWY

3. XY 4, XFX Ty

What is the genotype of a male Drosophila fly
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. XY 2. XY
0. XY 4. XXy

fAFT Fyar & T FHia-ar & 7@ B

l. AafF  HEROT & HROT fhar BT

IEET & 3T Ie(diReh TEOT HI &
BT &1

2. fpdEl HEEY & ST Hlr HO39TEUd
eifde  Tellell &1 TEAT ARl §R
Fgellal g

3. AMafAh HUGTT FAIASAT & TR A
&g gl

4. &ifde Tellell & fav aftid gaEgeASTar @
IS HaATd IRUTTAT gl gl

Which one of the following statements 1is

INCORRECT?

1. Loss of genetic variation occurs within a
small population due to genetic drift.

2. The number of deleterious alleles present in
the gene pool of a population is called the
genetic load.

3. Genetic erosion is a reduction in levels of
homozygosity.

4. Inbreeding depression results from increased
homozygosity for deleterious alleles.
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S3.

54.

54.

S3.

gdl & Aol FSAaAl & 95% T €T Bldl
=p= Fﬂflj@ﬁ-lnl [doll9el °9caAr3lt A& O fhdash
a’leTrrEaﬂaT?

1. 3frsfiaereT 2. AT
3. OIfHTeT 4. IO 8%

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

fAFd B3FHae YhRI ol 3odehl A9al  SId
ﬁﬂﬁaqﬁaﬁﬁ,ﬁgﬁﬁﬁﬁ:

2Fraen K IG]
@) | 33 | () | Agawad
b) | FsaTg (1) | geprgATZATeT
©) | senfrfegs | () | R
(d) | fReai=r | V) | 3REag
(V) | geatonar

a—1,b—1v,c—1,d—1
a—1v,b—1,c—1,d—v
a—1,b—-—v,c—1v,d—1
a—v,b—1,c—1,d—11

ol =

Match the following larval forms with the
phyla that they occur in

[Larva Phylum

(a) |Amphiblastula | (1) | Mollusca

(b) Nauplius (i1) | Echinodermata

(¢) |Glochidium (i11) | Porifera

(d) Bipinnaria (iv) | Arthropoda

(v) | Annelida

l. a—1i,b—1v.c—1,d—1
2. a—1v,b—1u1,c—1,d—v
3.a—-1,b—v,c—1v,d—1
4. a—v,b—1,c—11.,d—111

sardfaadr & A& dffgs dig &gl 7 &
frad faAueHr ey 9 FARIRAT I ITddA
HEAT 82
1. garels

2. 3SUThiceg TUSIG
3. SfoTel T 37Celiceh I
4. 8¢ 3T ol
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D,

S6.

56.

S7.

s

Which of the following global hotspots of
biodiversity has the highest number of endemic
plants and vertebrates?

1. Sundaland

2. Tropical Andes

3. Brazil’s Atlantic Forest

4. Mesoamerican forests

faeg & oXfard & & e TS 36T+ H
O fraH "l &1 9dca 3TIdH 87

1. [ srdde 2. ISR

3. ThATTSaT °rer 4. HTY

Which of the following National parks has the
highest density of tigers among protected areas
in the world?

1. Jim Corbett

3. Keoladeo Ghana

2. Kaziranga
4. Manas

afauT AYUST TAT Pl H Teh gl Jallid &

AE ST TPl & SHaRA I I §| adA

JHAS & ¥R W, 3T UidATT I ASSdH

THT TTEAT AFd H O a1 &7

1. 31 Gl STETEl | Ueh 8 JSllid ol 3gdad
Ud shATARIT TadId: g3 Tl

2. GSTfadl o 3ThIehT & Ef&ioT 3TARST dh
garg fohar arfer =AY marfeat & gearfadg
Y Hh|

3. ISl o a0 3R H 3%hIshT dh
gty fohar arfer =AY marfeat & gearfag
HT Goh|

4. gt & gfdgrd A $o fNg 9 gfaror

IARHT TUT 3HRT AT A

Fossils of the same species of fresh water

reptiles have been found in South America and

Africa. Based on the current understanding,

which of the following is the best possible

explanation for this pattern?

1. The same species originated and evolved
independently in these two places.

2. Species migrated from Africa to establish
new populations in South America.

3. Species migrated from South America to
establish new populations in Africa.

4. South America and Africa were joined at
some point in Earth’s history.



59. et AWt ¥ Reed T Fec dffoo

59. The use of Kruskat Wallis

58. gdg-SlasEilel & fdeded-AH-3MR Tagd &

Aheld JalTATT faeT & & @lA-aT I8l 82
1. frdl gdig A gariaar &1 g&dr s 34
&l & HIY 3eTUTd H dGT dlfgd|
2. GoIliaddl fob &A1 & difed fob g Iid
PIA H dIT I Fcdl gl & AT ©C|
3. TSIl & dR-=gR &I TId dUT HhaX

gl e |
4. T8 T &1 gefd T=Rdr I faseadt
gardl & 3T ATe gl § HiOd glelm
SRy

S58. Which of the following 1s NOT a prediction

arising out of Wilson-MacArthur’s Theory of

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 1its average distance to the
neighbouring islands.

e ™

TRIETOT ST 3UART IGYFATH &7

1. & & 3% THg AT & Hg JHHA:
dfed g

2. &I ¥ AH9F THg dAT & THg H ol
QOTHT aTal gl

3. &I WHg § dYUT g1 UHg THIHA: dfed gl

4, 1 GHE § YT g¥ GHE H d¢d  THHAA
el &

test 1S most

appropriate in which of these cases?

1. There are more than two groups and each
group 1s normally distributed.

2. There are more than two groups and the
distribution in each group is not normal.

3. There are two groups and each group is
normally distributed.

4. There are two groups and the distribution in

each group 1s not normal.

60. ATHATEIT T 3YA/ITHIT &JHAT 3TddH g

|. HETHHG STl & Toldsh FHGHT H
2. gRYeg NATSuT Shicdyr g H
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60.

61.

61.

62.

62.

3. wdlOd grg H{AAT H
4. 9T IRET HAAT H

The utilization or consumption efficiency of
herbivores 1s highest in

1. plankton communities of ocean waters.

2. mature temperate forests.

3. managed grasslands.

4. managed rangelands.

delg Hooll ThUT & 3eTolelel & SNl HIY
ATETHA H P I ALl & 3HeIard

H O Hid-ar dfera fhar

$I Feld W &
STRIAT?

1. 9EUTTASH HA FeAdT|
2. YTk Yg Sedam|
3. Heol HITeAT gl glef|
4. 9§ GITAT gl gIam|

Which one of the following will be observed
when auxin to cytokinin ratio is increased in the
culture medium during organogenesis from
tobacco pith callus?

1. Adventitious roots will form.

2. Adventitious shoot will form.

3. There will be no root formation.

4. There will be no shoot formation.

SIQToT T Y& fehgohl o AT e &

ek 3EN0T & aR # R & [

FUAT H U hid-OT el gl g7

l. 3TET TUT g, sl @ IS THTeaan
H uftesvdrssed &1 37919 2

2. 3Tl dUT Fehgohl A W TATT & faw
YRS TAAT 317 AT gl

3. 3eAl AT Fehgel, GldAl A DNA & 41U
I RS ITURUd &

4. AT AT Fehgehl, aldll H RNA TIfeidARST
a@ﬂqw%%l

Which of the following statements is NOT true

regarding the closer affinity of Archaea to

Eukarya than to Bacteria?

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

2. The initiator amino acid for protein synthesis
1s methionine in both Archaea and Eukarya.



63.

63.

3. Histones associated with DNA are absent in
both Archaea and Eukarya.
4. In both Archaea and Eukarya the RNA

polymerase 1s of several kinds.

JATTRT Toiler AT # 39T gl arelT

gcshd Siiell fAIA TILLING g fae=r & @

$ioT-97 TILLING H S 37dT 87

1. NSFERIA-ATEIT FUTALUT GaRT T-DNA
CECED

2. Ac/Ds 3Gddl &I 39T Hleh  c&ardled
o ela]

3. SUTSAT HIAT obhlade & TTY IcURIdlela

4. dedIdele SaRT Silagedsh FYTARUI

TILLING 1is a reverse genetics approach used

in functional genomics. Which one of the

following is used for TILLING?

1. T-DNA tagging by Agrobacterium-mediated
transformation.

2. Transposon tagging using Ac/Ds elements.

3. Mutagenesis with ethylmethane sulphonate.

4. Protoplast transformation by electroporation.

64. AT A T Hia-ar E’IE HT d=g RdeR 87

64.

635.

65.

|. ZIsfedH HidldblhH
2. ZI3ICHH HIFIFCH
3. CTSfedhH Jaak

4. ZISfeHA FIFIeHH

Which of the following 1s wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum

H A

el Tolodl 3eldle Al canrt A
foraeT fa2eivuT 81 Tahdr g7

1. YfSAreigfeld DNA Helrg

. QI @

. TRdT Ao &1 9 g«dcd

. ATol-HFd AU Hedleafshar

I

N

Which one of the following can be analysed
using Surface Plasmon Resonance method?

1. Radiolabelled DNA probes.

2. Protein structure.

3. Optical density of a solution.

4. Label-free bimolecular interaction.
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66.

66.

67.

67.

68.

68.

69.

T & O Fla-dr fhdr gorfa fr fadwdar
el ¢ ol 38 Tdallge o g ?
1. fafRIfseqd gz

2. o9 TSaa &fAdr

3. 37e9 9N fEafa

4. I HEET Helcd

&ed selld

Which of the following 1s NOT an attribute of
a species that makes it vulnerable to extinction?
1. Specialized diet

2. Low dispersal ability

3. Low trophic status

4. Variable population density

Yafid-ds oy qg«mm (AFLP) & ToIT faeT

FAAT H H HIA-AT ol 8?2

1. gieieder  dUur  SiidA-[adfSd  3uspEs &
Tsh IS & 39497 8 PCR

2. PCR YU, dcu2did Jiddtlel UsollSAl &
g Yrded

3. Uldeeed TeollSAl & HTY DNA FH U,
JeadTd T PCR TROT

4. T ToollAl o TIT DNA &7 U,
deygRdrd &l PCR TROT

Which one of the following statements 1s 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.

ILHTdTehd:, AT & r o 1T [dehfdd ghar

Tsh 3EMCT & [T, 3| €T GIleiad Hlel &
1. (Ny X2)/r 2. In2/r
3. AIn2 4. Inr X 2

For a population growing exponentially with a
growth rate r, its population doubling time is

1. (Ng X 2)/r 2. In2/r

3. Aln2 4. Inr X 2

Fg gRdy # TTUON-FRERd Far &
ARG AFHET doh oI Wﬁt@ﬂﬁr
I ITiAhdr g2




69.

70.

70.

1. efrarsuT ey guiardar asd
2. OIEHMA

3. HETHHG

4. 3SUThIeTY auT el

In which ecosystem 1s the autotroph-fixed
energy likely to reach the primary carnivore
level in the shortest time?

1. Temperate deciduous forest

2. Grassland

3. Ocean

4. Tropical rain forest

A @r B al gidfde-g@radr Fsfad deerss
4 Eﬁﬁrgﬁmﬁtﬁﬁﬁﬁmm’é’ﬂg
3fhd

I. gccdig fqafoTdr JuiaATer

2. GUHITAT JOTHTSAT

3. gfadiicd quTATer

4. HSHG‘lW

A and B are two enantiomeric helical peptides.
Their chirality can be determined by recording
their

1. circular dichroism spectrum.

2. UV spectrum.

3. fluorescence spectrum.

4. Edman sequencing.

HT \PART 'C'

dAT  Yicke
FUAAT H

sfald &Y foh gFolleh 37wl

AT & d) H [hU 1 Qe

HiI-aT TaT 87

. DNA S 9Tl d 319Ul @Al H &_ehl &
o1 gTestolel €Y 3UEYd &l

2. JIETT TAT ATSHIS, qu-|' HI Teh AT
THE & I T TUTAT W

3. a-Hsfeldl dUT B-UcRT & g gfddd

E-‘mT agd A ol AT gISalold a8
CIGEIGRE GRS

4. U B-AS IR TIAAT 3Fal & So9dT1 gl
gfaca aur Jdig TR 3Fdl & gfddd
IV CaRT [-AlS & YhR &I AU gidr
gl
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71.

72.

72.

Indicate which one of the following statements
about nucleic acids and protein structures 1is
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 a-helices
and [-sheets are very similar. Only the
hydrogen bonding pattern is different.

4. A fB-turn i1s formed by four amino acids.
The type of [-turn i1s determined by the

dihedral angles of the second and third
amino acid.

Teh MUhdl o, Th gl HHAT g UAAr 3ed
Al 19 3T UAAT HFcll § IdeUed GarT
ferdY 9T hr FEAXAT I HedTdhed ST hI
qroteT | d Il fpdr 9ridls & forw grer,
Fafordl, doorl, WéeT st dur N Fclgr
ﬁnﬁm’ram’ra?mamd q3, MeTehdl o

ReRar & e aRaaar &1 gefor  foRam|
PIGESIIE)
'
Mg H ,
E 5 E S
Kaanana
! i
a) 9t H 31 &1 gl
b) YeRi H 33I¥F TEA T gl
¢) PIBl H A g T ol
d)?ﬁﬁﬁwmﬂ%
e)ﬂﬂﬁﬁmﬂﬂ?ﬂ'ﬂ%
IUUFT HUAT H Hld-T el 82
1. adddr c 2. cddr d
3. bddT e 4. adUTb

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.
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1 1

Substitutions in

a) loops are more tolerant

b) sheets are more tolerant

c) core 18 less tolerant

d) helices are less tolerant

e) surface 1s more tolerant

Which of the above statements are correct?

1. aandc 2. candd
3. bande 4. aandb

73. AT U3 & A 3T H:

L. 8 @© (D)
?oo ?00 ?ou ?00'
(IIHI tI:I-I2 CH, C=0
HO—C—Cco0 CH— coO0 {I‘.HI clH2
(I:Hz HO—(l:H {|:= 0 (I:no'
éOﬂ' éOD' éoo'

1. A= 33T, B = a-hiclIclelT,

C = AFgaiviace, D= f@ce
2. A=fl¢e, B = 3ms@ifdee,

C= a-PATRIT, D = HFFaeRiee
3. A= 3sdiface, B = [&ce,

C= o BTRYE, D = JHfFEeTRiee

4. A=Tace, B = 3msaAace,
C = ATFgAITiAee, D = a-HhIeiddelc

o,

73. Indicate the names of the following molecules

(A) _ (B) ] (C) (D)
?Dﬂ ?GO ?oo_ ?on'
(IZHI tI:H2 CH, C=0
HO—C— Cco0~ CH— CcoO0 (I:|-|1 tI:H2
(':H2 HU—(IZH (|:= 0 (I:c)o'
éoo' éno' éoo'

1. A= isocitrate, B = a-ketoglutarate,

C = oxaloacetate, D = citrate
2. A= citrate, B = 1socitrate,

C = a-ketoglutarate, D = oxaloacetate
3. A= 1socitrate, B = citrate,

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

C = oxaloacetate, D = a- ketoglutarate

74.

74.

.

5.

U faad a3 & 30°C a9 9¥ faAfear 4 = B
& TIT 9 AT &1 Alleh HeFd Foll IRacl
(AG,) —1000 Shel/Hlel &l ST A dUT B I

dgdrd HHA: 100 ABHATAR TI 100
fAcATR § ar Fieasicd HAFd 3ol (AG)
gRads a1 8?2

1. 3160 2. 316

3. 31610 4. —3160

The standard free energy change (AGy) per
mole for the reaction A = B at 30°C in an

open system i1s —1000 cal/mole. What 1is the
approximate free energy change (AG) when
the concentration of A and B are 100
micromolar and 100 millimolar, respectively?

1. 3160 2. 316
3. 31610 4. —3160

fepdll FARUIRIT THA TANET H Teh QATerhcll

g TEAT LI I X @FT st &
Ao . e Tadsad 39AET IRTS G
ohl J&TT TohaT|

(a) ADP + Pi

(b) STSTSSIHIT, Teh fagITereh
(c) TN ASAA, Teh ATPTH HEHS

*l—-_

Oxygen consumption
_— >
e
—

Time —>

P & O Fia-ar aR=SEH HI &

3YGFAT: HIAT g7

1. I-b; II-d; IIlI-e
2. I1—a; II-d; HUl-c
3. I1—-a; lI—-e; IIIl-c
4. I—a; Ill—c; III-Db

In a mitochondrial respiration experiment, a
researcher observed the following profile of
oxygen consumption upon addition of
following compounds at times I, II and III.

(a) ADP + Pi

(b) Dinitrophenol, an uncoupler
(c)Oligomycin, an ATPase inhibitor
(d)Cyanide

(e) Succinate
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Time ——>

Which of the following describes the profile

appropriately?

I.1-b; II-d; Ill-e
2. 1—a; II-d; IIIl-c
3. 1—-a; Ill—-e; IIl—-c
4. 1—a; II—-c; III-Db

fordl TeollsH (TsaligH 3107 R = 40,000 D)

fATRIT (V, =9Td [@de I &1 4pmol

o AATRAT &I, Teasd Hr AT = 2ug) &r

INT-=IRT J&IT ug fafdrse afraar €

1. 80,000 9fad fA«C, 2 x 103 p A fhIATYR
gfa fAee

2. 80,000 9fad fAC, 2 x 103 p Al fhaIX
gfd dhs

3. 40,000 9fa @de, 1 x 10° p Aol I
gfa f&ec

4. 40,000 gfad f&ae, 2 x 103 p AT HIATYR
gfa fAec

The turnover number and specific activity of an

enzyme ( molecular weight 40,000 D) in a

reaction (V.x= 4umol of substrate reacted/ min,

enzyme amount = 2g) are
1. 80,000/min, 2 X 10° p mol
2. 80,000/min, 2 X 10° p mol
3. 40,000/min, 1 x 10° p mol
4. 40,000/min, 2 X 103 1L mol

substrate/min

substrate/min
substrate/min

SeFeldeoll [ANTOT (IV), ST Ush JUiAg HMaRd
groft fauTo] & 37°7. W ATHAT & eI &
gANCTAT (HA) Wi & 3ARA ool
Holdsl fhdT SdRT 37Tl OIS hITARIIT &
e A AT gl IV Fr 9T gfard Heel
H HA Uh HHIA Eleol Uleld Il dH
iR &ar & adur o RIfRIRr3ir  hr
AP Bleell & i IV Bleell & oI
& v GFAER gl 3Ieyd W}, 9™
SITARIAT & 3HeX IV, ;@ AeId
HAHIAAAT, deUATd HA 3R

substrate/second
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Sl

JT ST Bleell & T 1V el & oldd

CaRT ARSI gidT gl Thdl &afqd 7 I

gd IV Bieell &l TalgdAT ool 9T Y&l

gy HIfARAHT (AT RIRPAT H 39HE) &

T JoIdd T dIgd 6, e H o dal

aRTEAfa @ T

[. IV&I pH 5.0 W YalgaR deudrd 37° &.
AT pH 7.4 9 38T 9ISl SITARIHT & AT
HEUAT g Tl el |

2. pH7.4dAT 37°". 9T IV &I HYal greT
PITARIZT & T HEHA JUT oI del b
fow Al A

3. pH5.0 YT 37° H. 9T IV dUT 9o
FIRIAT I 3MERT T2 FaRa g
ITHATA CaT|

4. 60° ". W 30 TAAC o IV &l FSATGA &
HEfeT Al o &g 39 pH 5.0 92T 37° 4.
¥ gIST HITARIT & ATY AT AT
HAARAT glel AT e

Influenza virus (IV), a well known enveloped
animal virus, enters its host cells through
membrane fusion process catalyzed by
haemagluttinin (HA) protein inside endosomes

at 37°C. HA 1is localized in the lipid bilayer
membrane of the IV as an integral membrane
protein and 1s responsible for binding and
fusion of IV membrane with the endosomal
membrane of host cells. Upon binding, IV 1is
internalized into host cells through receptor
mediated endocytosis followed by fusion of
the IV membrane with endosome membrane
catalyzed by HA. In a situation, if we wish to
fuse IV membrane with its host cells (deficient
in endocytosis) at the plasma membrane,
mention the correct condition out of the
following:
1. Pre-treat IV in pH 5.0 followed by its
binding and fusion with host cells at pH

7.4 and 37°C.
2. Allow the IV to bind and fuse with host

cells at pH 7.4 and 37°C.
3. IV and host cells are allowed to bind
and fuse at pH 5.0 and 37°C.

4. IV 1s subjected to incubation at 60°C  for
30 minutes and allowed to bind and
fuse with host cells at pH 5.0 and

310,
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IJg GEEAIUA & b offel SRR ARl Heol

FT “d5 3”7 9T Bieell & 3IR-GR ClI &
gRagd & oIT TeAT SFAER g1 39 gl
& fou “d3 37 & CI HEUsd TIAT H Th
sl A AU g1 s & A T@d
§4, pH 74 & BIEHC-3HIVRITYT Fq0TsTd
(PBS) H TAdlad drad FRX HIfAHR3T (RBCs)
& 37eT Teh BT HUTTaAT Ffaciftad Tare (x)
P dleel TN A (WA &I 3GIFATH AT
FT 87

1. RBCs &l BIEhe-3H0IYTAUTS T oTdUTalol

(PBS,pH7.4) H x o Y 37°CH. H 30 TAC

& oIT FsArA

2. RBCs3&I PBS H xo& ITY 4°H. #H 30 [A«c
& oI FSHTA

3. RBCs &l U Hethe-3HIUAULS (pH 7.4) H

19

X & YT 37° . H 30 [Adc & 0T FsATTA

4. RBCs &l g9 Hebhe-IAAIuiaddd (pH7.4) H

X 1Y 37°CH. H 30 AT & v AT,

degeard NH, §Hg IRdde sRe (Fgadisi

qRdd«) & 1Y 39TR

It 1s well established that “Band 3” protein of
red blood cell membrane 1s solely responsible
for Cl' transport across membrane. A lysine
group 1n the Cl binding site of “Band 3” 1s
crucial for this event. Keeping this in mind
what 1s 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 in PBS 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).

AfFdAl &I DNA  IFA-TIAHGOT  carT
qgdlelal & foIw o 3wt v & fow Sird
8 FIfP TTFdd TFEAT H Tellad et &
ohd &l @& A I TFead eNwur H

79.
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gdil (A, B, C dUT D) &l Ugdled [Seih M=

HTAT, F= faar &
— — —p —P
M (mother) : T :
+ —p =P +
F (father) b = oo oaoa |

1. AB,Cdar D 2. ABdAdr D
3. AT AdAr D 4. B,Cdar D

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).

b = == —p

*
i il e 3

M (mother)

¥ v
F "ﬂthﬂ'l’] b =k —h —h ok —h —h &

1. A,B,Cand D

2. A,Band D
3. A and D only 4. B

,Cand D

dad e uaifele Fafaar & gl
faefld &1 =Y TH H, ool Hdfdfeed
Ueh HATEIH H dg [dahi@d =l -1 gl &,
To[ehlal AT dcieFelal alell 3TdfdfSed HATETHA
H;, dEaY # ag Adst @ ShiAd fear =)
fi=T M a1 gohl I 3UAR & AT -

4 a

Number of cells

Time
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1. a Icfohlel A fanf@d fhaT aAT; b TPI
SEINKIGE AR BRCEILS
fgans & afAd gl

2. a Tl AT Aol A Apf@d fohar
ddT; b dolncn\iw A Ta@a far CIE2 | e
faesh & awfAaa gl

3. a TAHIST @ THAT § b Toleplel oAU
ererelsl H faf@d forar a1, ¢ Iofehlel H

4. a AT @ THAT §; b IopleT H [ApiAd

feham a13T; ¢ Tefehlal AT Aretarelol H

fhdT 9MAT: ¢

E. coli was grown 1n three different
experimental conditions. In one, it was grown
in medium containing glucose as carbon
source; 1n the second in medium containing
both glucose and galactose; and in third was
infected with phage. Match the curves shown
below to the treatment

" i

b

Number of cells

e

Time

1. a1s grown 1n glucose; b 1s grown 1n glucose
and galactose; c 1s infected with phage

2. a 1s grown 1n glucose and galactose; b in
glucose; c 1s infected with phage

3. a 1s infected with phage; b is grown in
glucose and galactose; ¢ in glucose

4. a 1s infected with phage; b 1s grown In
glucose; ¢ in glucose and galactose

RTreaFaRfaT dur  BERRAass, gl

HIRERITAE & FFT FUAT § T HiT-ar g

el g7

l. SIdfeh Teh H Teh IAT ool e Teh JTX
HEY GaRT Fell9e1d &, g H Iar 3o
JT5 Ueh UHTGS €Y & Ed Holioad gl

2. Gl &1 STORIREIAT BrEhe Hg dadT
BREhAC A & ATY Helldedd g AW
THgl 9T AR &

3. 3dH H AT Ueh H Tah hidad JEY (C=C)
Hafafsed gr ghdr gl

4. et H MY FAG FISA H &1 Gohel o

20

31.

32.

32.

Both sphingomyelin and phosphoglycerides
are phospholipids. Which one of the following
statements 1s NOT correct?

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

2. The hydrophilicity of both 1s 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.

Wﬁﬁ?ﬁ?mqﬂ%ﬁﬂﬂmmm

FgcdquT HAST U §, o7 TeollgAl ol

Gihddl I TEHT el dlel SheheAITALreT

vy sgEEar A fowfad R o R

THTTAT hehetar e 3iwer o8 & &7 #

AUIEAIGE & X # R o A

HAAT H T HiI-AT TgT gl 8?

l. Fifh eI HIAFA Me fakra g
g, ATYURUI: 308 CIUIBTSAASH 3Tdck
AT H 9 ST 2

2. AUIASHIAGH  garr fAfAd DNA
FEYRT faToe, Holld H, cluIsaEe
diegd Wy dr IgEyfd # O Ty
fazder # arurora: gaRafdd 6 sra g

3. FOifeh FhhedT HIRNFRT H g &aR_g
DNA g YR 9IR¥sd gidr g, d
OIS EAGT  dfead  Jwal fI R b
3% g Il 6

4. 3 WY S cUBmEAAA & [AfRsed:
dfggd :a g, 9 TRT efu-faeiad
ITARIZT G THTT gl STeld |

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.
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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.

el ®EY  HITART  (RBC) [EHNooll T

TATShIBINGT, Bieell &l T &l aX el &Ll

& g N-RT sEaeiRiea: aftfise adr &

dar C-Ta grscariae 9red 9 3G Ad grar

gl N-f&r adur Cc-ffuw dwergst & fOwg

IR (FeRIEIRT & egfeld) I T

& T Blecll & 3IR-UR TASHIBIRA

fefa=arg & yrafUies 3gI—T ST THhar gl

e HUAT A F HiA-A1 Tl g2

[. 31&JuoT RBC, C-FaT 9faved & @y
Agfeld g1 ¥ehdlT gl

2. URATTEId RBC, C-TORT gfawedr aur N-faxr
gfcRed, Sl & AT dgfeld g1 Feohel §l

3. 37&Ju0T RBC, N-far gfaifaar &
igfeld el & TehdT|

4. RBC T SEIARA ST N-FaT gfaiaar
% AT AT g Fehell g

Glycophorin of red blood cell (RBC)

membrane spans the membrane only once and

the N-terminal 1s projected extracellularly and
the C-terminal 1s exposed to the cytosolic side.

With the help of antibodies (labelled with

fluorophors) against N-terminal and C-

terminal peptides, orientation of glycophorin

across membrane can be verified. Which one
of the following statements 1s correct?

l. Intact RBC can be labelled with C-
terminal antibody.

2. Permeabilized RBC can be labelled with
C-terminal antibodies as well as N-
terminal antibodies.

3. Intact RBC cannot be labelled with N-
terminal antibodies.

4. Inside out ghost of RBC can be labelled
with N-terminal antibodies.

TOR, U&h f[&hadld, 8 UdlcASRd: HAIEAT
HIfAPIS TTAT H H Teh, rRNA TLAYUT hr
T g1 e 3Tl ®Re HT Pol [ 3USHTS
& TIY HIcd H TOR FIFT a1 g
TaTATS AT 3il9er @S9 TOR HefAd giar g,

Poll & 3-Iu:I:(:|{el s Tdgfed gar g1 e
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AR 98 ARAMIT &Iar &, if Pol 1 39-

gHS & 1Y 31:1&{9 PRk o Toldel ol
yfdeTard HAT §1 TG Ao, AU
e it §aral W JUrESHIT Hdheld &
SUAET & ST FIAFHT F RNA HIATOT I
TR AR fhar Jar g1 a=g 9hR @
FRFEH & faw @S RNA ;370

TRz feer AeTada B

t(min) 0 20 40

HAIMET 908 A GINMAT  UAAT Al

qgdTel:

1
), [ —— —
3
4

One of the cellular events that TOR, a kinase,
positively regulates 1s the rate of rRNA
synthesis. TOR regulates the association of a
transcription factor to a Pol I subunit. When
TOR 1s inhibited by the drug rapamycin, the
transcription factor dissociates from Pol 1. A
yeast strain 1s engineered, which expresses a
fusion of the transcription factor and the Pol I
subunit. The level of rRNA synthesis 1is
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 1s given
below:

t(min): 0 20 40

Identify the pattern expected in the engineered
strain.

= by
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g UfAAITasa-(RNA @deq, T dad
gfderigeT afdfsed (RNA IFd TIHAT 3Fe

& AT JUTTY AT & Thcl g1 F3 S
20 e RNA [@ueg @d §, dufy o

Shampt & 38 fQyeqg &1 38779 g S 36.

AT & foIT SI™A (RNA ((RNA") &l
YA Holld UHSAT 3¥Fdl d 3HAAdA & folv
AT aF F Slam] 39a 9T H T
$Y IAfAfSed HT IId 8?7 Tl e Tod:

1. dd HARIT StamvTfdes NélT A TelelfaAa
3uferd 6T €1 Helare-uRd qRade Je[ere
Sl TR Tl W ToElAT H dGel &l &l

2. 3o SIATUL3T H (RNA & v fafrse
uﬁlm tRNA T8U¢H (tRNA®") (RNAE"
Sl 8T T | IMARAT LT §

3. 3o1 SO A (RNA® & foT fafirse
UAAITAESS (RNA HacH (RNAS" &l #HT
To[CTHC ¥ AR AT &1 3T d1G Teh

GO TsollgH AT (RNA®" & ToelHC
Sl TelelfA H gRATdd X ST g

4. 3oT SiamoI3l A, TAAITAS (RNA f8geq
tRNA“*]”EFT Te[CTHC AT TN AA & AR
AT &, ACTT YT é? GRTeT 3etehl

1T hdTl o 31n;|:+||<l

Each aminoacyl-tRNA synthetase 1s precisely
able to match an amino acid with the tRNA
containing the  correct  corresponding
anticodon. Most organisms have 20 different
tRNA synthetases, however some bacteria
lack the synthetase for charging the tRNA for
olutamine (tRNA®™) with its cognate amino

acid. How do these bacteria manage to 87.

incorporate glutamine 1n 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
(tRNA2") also charges tRNA®" 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.

36.

4. In these bacteria, the aminoacyl tRNA
synthetase charges tRNA®" with either
glutamate or glutamine according to their
requirement during protein synthesis.

DNA Yfdfaaed & eRe s odr Ffear
g<l & S DNA difeldel $r gb-aree
AT ganT &I a1 Fr rdr| T fafafea
FUR TSN @RT &k Hr STl g1 s
S TeollAl HI AlhTdT H ¥ 30 Fishd
I fSamsdr gl

A. DNA Ufel#ST 11 J4T DNA ferdlat

B. AP 3d:vgjFceldol dUT DNA TellSehl Sl

C. Mut S AT Mut L

D. Rec AdAdT RecF

gfehdT &I 3WIFd ToollsAl # 8 g gy
fammsar g2

1. A,B,dar C 2. DAAT B

3. Addr D 4. AdAr C

Some errors occur during DNA replication
that are not corrected by proof reading activity
of DNA polymerase. These are corrected by
specialized repair pathways. Defect in the
activities of some of the following enzymes
impair this process.

A. DNA polymerase III and DNA ligase

B. AP endonuclease and DNA glycosidase

C. Mut S and Mut L

D. Rec A and Rec F

Defect in which of the above enzymes impair
the process?

1. A,B,and C
3. Aand D

2. Dand B
4. A and C

mRNA HIYUT dAT FHATEA HAHT Il Teh
Fehgehld PIRIHAI P olgfeld ATP,ﬁ‘ma?r B-
T R oAGel g, & AT FSATGA fohar I
IRUFd mRNA #H, 3Ysh AT & 4R,
ATt °p gl W Tehe g

. el oY ORTE I & P 9RYsd
mRNA # Yhe el BT FAleh ol T
s ERT B dUr y BiEhe ARG
Bld &

2. mMRNA & BRBIERIEI ¢ & BHEHhS
THE UHGAGACG:  odfold Rl &l
%ﬁ:@wd & GRled HAFT o BIEhe

fama ga &
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. P 9RUFT mRNA & 5' 3T H Yhe Bl

AT S 3HHT Tgell 30 “A”
2p gRUdd mRNA H HIs Ydhe ol
g T 3TTTdIced UThdT & Sl Udh

“A” GTASE HT 5-TAT BEhe HAR [Ahral
ar S|
eukaryotic cell undergoing mRNA

synthesis and processing was incubated with
P labelled ATP, with the label at the PB-

position. Where do you think the

radioactive

1sotope will appear in the mature mRNA?
1. **P will not appear in the mature mRNA

under any circumstances because [3 and y
phosphates are released during
transcription.

. Phosphate groups of the phoshodiester

backbone of the mRNA will be uniformly

labelled as only o phosphates are released
during transcription.

. **P will appear at the 5' end of the mRNA if

only 1t has “A” as the first nucleotide.

No **P will appear in the mature mRNA
because the 5'-terminal phosphate of an
“A” residue will be further removed during
the capping process.

g

fpar ST gadl

<

[l &I UTAfASd: & YR H J3fehIor
2 DNA URidi& U4

UAURTah| 39U9d & aX H O CIGEIEY
Sk & I B
A. Q??aiﬁ?l DNA URTdYer doiled H Teh TUTT

qd 339
dleaTd 8ld ol

$edlehl il TUE W

B. 9fdYRTeR® d RNA 3ehA § Sl 9go

cDNA #H YIEad! IeJelil@d gl aic H
gollel & GIT §HT 8ld ol

C. yfauRTas T+ yfafad vd Rusd gHA

D. &ifh

GdNT TUsh RNA ALITY H gt rfaefie
8id &l

DNA URITd(& U&h Yididld T4
fRIgerel hH aRT AaMer g &, fRd
IRIceh @l 9idepid F&am # &l 1 gig
Tel gl dhdl|

[FT FUAT 7 T HlT-AT/A ol o/o?

L
3. HI4 B

AdAr C 2. Bd4ar D

4. HIA D
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Transposons can be primarily categorized into

two  types, DNA  transposons  and

retrotransposons. Given below 1s some
information regarding the above.

A. Eukaryotic DNA transposons excise
themselves from one place in the genome
and integrate into another site.

B. Retrotransposons are RNA sequences that
are first reverse transcribed into cDNA and
then integrate into the genome.

C. Retrotransposons move by a copy and
paste mechanism through an RNA
intermediate.

D. As DNA transposons move via a cut and
paste mechanism, there can never be an
increase 1n the copy number of a
transposon.

Which of the statement(s) 1s/are true?

1. Aand C 2. Band D

3. B only 4. D only

T g T wifesiioay g0 fashi &
ABC UTd#TeT & 37e1aR

Sepals Petals Stamens Carpels

| IBI |

$3 Silel/3Jelded HReE 3al. API, AP2, AP3,

AG 3¢, gfFATd &1 5T U« & & Fid-

gr Teh ol 8?

|. 98T & U4 9gsr & A & R Tden
2 (AP2) 3ielol@ 3ifHcafFdad

2. TWIMHA AGTH AT I Siiel AT ST g

3. 339 fdhrT & GRI API AfAcTiFdd

4. 9ET & & Tasrd & GRI AP3 ffacaiddd

According to the ABC model of {floral
development in Arabidopsis as shown below,

Sepals Petals Stamens Carpels

L T ]
—

several genes/transcription factors e.g. API,

AP2, AP3, AG etc., are involved. Which one
of the following statements is correct?
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1. Apetala 2 (AP2) transcripts expressed
during sepal and petal development.

2. Agamous AG is considered as class A
gene.

3. API1 expressed during carpel development.

4. AP3 expressed during sepal development.

afFAfad 81 N-$heRdl dar N-CAM &
3cqRadel & JHE &l @ & fav IiRar &
al HGI I SdAd fham a1,  N-hgRel A
3cqRade & AT HAE- A gy TUT N-CAM
H 3RTde & dY FHg- B Al e
qRUMAT H & &ld-8 Teh & g H ITddA

th T A A R ¥ udg A @ o

AEIHETHIOHT @ 3rerer R amEm s I &7 | |
FRFRT F g T T 9AST & Gy 1. IRIAS AT # GHg A dUT GHg B &Il
FSATRAA [hAT I:-7| 9fdsted hl S Gidiold- & Ied A

2. URTAS TdhTd H THE A & Ilgd AW TJ
THg B & glgdl &I ATURUME: Tdhre gram
dar d dREe-dd & A A HAe

T HGITRTRIVIIT & Famad fhar aur
39 FAE A 39 UEIA o, g (i) 97

90.

91.

AT (i) 991¢ B (A 991 &7 @ Ueh 99
AT (i) WG AXB & Fl @dlel & 9red T
NPT & g Barr ar| gfasa-safed
HEIHGTHIVIIT T 3fhdl H T HIAAT
eRIgasl A ar| fafd @ & e gdie
& T FIAFT FfepRa giem?

. AT THS A

2. HTT 9YHS B

3. G A dUT Fl G

4. YHE B IAT F1 AT

In an experiment peritoneal macrophages were
1solated from strain A of guinea pig. These
cells were then incubated with an antigen.
After the antigen pulsed macrophages
processed the antigen and presented 1t on their
surface, these were mixed with T cells from (1)
strain A or (11) strain B (a different strain of
guinea pig) or (1) F1 progeny of strain A X B.
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

Ca’* - HIfAR-RITART ST Pl heR
AT Xd & dUT HIRIAT & ATHSTA 0T
I IRafdd #¥eh 40T Taehrd # Teh Hgcdqol
HABI 3T HId g1 3Teholl HITAT g cfAehT
PITABTHT HT ThATRIUT HITART Tdg H N-
el & Yhced o HTY [dollAd: Hgaaed
&l N-CAM (df3e$ HIfAHT 3rdsTal 310]) Ig-
SF (3FFgTcildiels] HEIHHE) H gldT § T
HESTT eI h AT & FEH-JHATROT H

91.

FAFfATI G|

3. HE AS gy diFehl dF & fasra A #g
AT TN Siafh THg B & Ifed
IRfAS ST H AT

4. 3Rl & fIT gy HIRIEAT ATHSA
307 &ffaqfd N, A FHE A AT AR
B aldl & gigd AraRord: fasidd gl

Cadherins mediate Ca’*-dependent cell-cell
adhesion and play an 1mportant 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 Ig-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 1s most

likely to occur?

1. Mice of both set A and set B will die in
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
development of nervous system.

3. Mice of Set A will show mild abnormalities
in the development of nervous system
whereas mice of set B will die early in
development.

4. Mice of both set A and set B develop
normally as other cell adhesion molecules
will compensate for the mutations.
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Ueh fauTU] Ueh fAY fRAAT ThR ' HhfAT
AT §, Teh HIh3Tde Sl JFd Ush TUA &
T 39ch Holldd ol JHIT Hldl &, HIRIGT I
gRafdd &dar g dar didd ‘X’ & T Hl
TGl &, S IS TRRIGdeT H TGIAT g
39 HIRUBI bR H e HeAd W&l &
TR & de= & fov IJiffs P [fea g,
Sidfeh Ueh difdled Q’ WIS Z’, st X’ oh
Y HE™d & gl 38 AHT a1 ohdl
g o OUT H TerIdr adl gl f@eeT 3merar
H & Pld-AT Teh ‘P’ dAT ‘Q’ I A Jfa a1

ol JidaArtscd hidr g2
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A virus infects a particular cell type, integrates
its genome into a site that contains a proto-
oncogene, transforms the cell and increases
the level of a protein ‘X’, which increases
cellular proliferation. A compound ‘P’ 1s
known to increase the level of tumor
suppressor proteins in that cell type whereas a
compound ‘Q’ helps in stimulating a protein
‘Z’ that can bind to ‘X’ rendering it inactive.
Which one of the following graphs correctly
represents the mode of action of ‘P’ and ‘Q’?
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eaifaer 3 3TgR & AF-AAar 39
{IROT T AT HdTl g b Teh Sraedd
qrg, H eIy &7 & AR IeAfAw
3FST I JdUTdT Ush HIIAIdhEch & & H
HIH F Thdl gl 3Wad YROT & Faad
$O HUA AFTad
TN GED
UF fedhecdd JaSHel I Th Q¥ THHd
T W YATATAETRAT T § TUT Teh oI
arg;, T Teicafed H TRHAA & Tl &l
B. ¥IeAqIfdAeh 31eal & Uesh 3TT HATET &l IUAR
Th IET YHPA I Th [dhedd YoaHd
T RE qﬂﬁﬁéﬂa Xl g dUT Teh tn:r‘r
le; ! GeRicicd sl YRS g Hehcll &
C. {eAfeieh  3Fel H 3UIR AT I

IFAT & Tah 3Td HAMET AT 3YAR

W Y 9HTG SToldl & JdAT 3odehl AT
Aehec Ty AT &l Tl SR HdT ¢

D. IO as 3Fd & T 3T=d ATET T 3YAR
fhdr &t JHh I AT GIET FIATT
e IGECINNGEETGIRD

AT A & $Ia-TT Teh ol g7
1. Bddr D 2. A C
3. Adar C 4. A4 B

Dose-dependence of retinoic acid treatment

supports the notion that a gradient of retinoic

acid can act as a morphogen along the
proximo-distal axis in a developing limb.

Following are certain facts related to the above

notion.

A. Treatment with high level of retinoic acid
causes a proximal blastema to be
respecified as a distal blastema and only
distal structures are regenerated.

B. Treatment with high level of retinoic acid
causes a distal blastema to be respecified as
a proximal blastema and regeneration of a
full imb may be initiated.

C. Treatment with retinoic acid affects only
distal blastemas and causes them to form
only proximal structures.

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

Which one of the following is correct?
1. Band D 2. Only C

3. Aand C 4. Only B
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Rl gom oo W R I we gfaigor

SpIIE

JH W 7

ds 9@ f@rer §

EdTH-

Heeh o A1 A I@T AT g1 IROTHAT: T

gIam?

. Oelcd H ¢I¥YT 9RUUlG A fdenf@d

gir gl

2. S8l 3739
tlg‘r g9

3. qdUIE HTUROT: S|

& &l T dOTfgd, 39 &
CRCGEI

3 H Te

]

4. F A YdUE 9 , A UYUlG, Al
FIABRA gl F g AUIRT &
What would happen as a result of a

transplantation experiment in a chick embryo
where the leg mesenchyme 1s 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
form since the cells are already determined.

et @Sl # O Sld-A1, HoAaAdl
39 afRdl & W T HE FaTele 87

(i) | FGF (@) | ==

i) | gzsr | O | Rrssras

(i) | Wnt ©) | Iy T FEag
l. i—c,i1—a,1i—b

2. i—a,ii—c,iii—b

3. i—b,ii—c,iili—a

4, 1—c,u—b,1m1—a

Which one of the following combinations 1is
the correct pairing of ligands with their

receptors’?
(1) FGF (a) | Patched
(11) | Hedgehog | (b) | Frizzled
(111) | Wnt (c) | Receptor tyrosine
kinase
l.1—c,11—a,1m—b
2. 1—a,11—c,111—b
3.1—b,11—c,111—a
4. 1—c,11—b,111—a
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gqiedl o Helldleh Toldd T 3HHdolodd &
ﬁd-r _q') Fﬁﬁ @' 'H?El'fad G’rl':
A | rfASFESar ) PIS dioT T AgT
B. | ey tharma (i) ST THAT
C. | etz ar (iii) GIFTTOT SfYSToTeT
dIaES &
HEITAROT | el
HOT Y
D. | srergsid (iv) HISSATOTAT
eSSy, |
EGIRGLACGE:)
JIAPIGIG
faead giam &l

A — (i); B — (ii); C — (iii); D — (iv)
A — (ii); B — (iii); C — (iv); D — (i)
A — (ii); B — (i); C — (iii); D — (iv)
A — (ii); B — (i): C — (iv); D — (iii)

= W =

Match the two columns following asexual
reproduction of plants and apomixes:

A. | Agamospermy | (1) | No seed
formation
B. | Clonal propaga- | (11) | Seed
tion formation
C. | Embryo sac (111) | Diplospory
formed from
nucellus or inte-
gument of the
ovule
D. | Gametophyte (1v) | Apospory
develops without
fertilization from
unreduced
megaspore

1); B—(11); C—(i1); D — (1v)

11); B —(1); C—(111); D — (1v)

. A—(
A—-(1); B—(1); C—-(@1v); D-(Q)
v B
i b=

1); B—(1); C—(1v); D — (111)

fFdl URIAS §UT F AT TS FIADT THg

&l [Aered ¢ad g, 319 dfeid sa g & aah
S H 3 HITARBT SIRT Foded dTell I

T AT gIaT gl 37d: Ig 3THY gar g &

Sird HeIHT T Toh

g Uah

. maﬁwﬁﬁ’cfar

2. Farad afacer

q
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1. (1) and (11)
3. (1) and (1v)

2. (i) and (iii)
4. (ii) and (iii)

3. ARBITOITas fQfader
4. R=grafea [(@Acr

99. Ig U AT S g fb qurgar fasfed
HIfRAAIHT I AT Hel HITAHRIAT T FHehel
$T 3¢ BT gl 3RIFd YA § FEAT FS

If you remove a set of cells from an early embryo,
you observe that the adult organism lacks the
structure that would have been produced from
those cells. Therefore, the organism seems to have

98.

98.

undergone

1. autonomous specification.
2. conditional specification.
3. morphogenic specification.
4. syncytial specification.

1T [AFad gl e & I «ia-a1r Tt Hal

el &7

l. AT IR TSI sTer g, dur 31d:
Uch chehc LIl hITRNehT dalel o ToIT A
qRadel I TaThdr IWd! &l

el & IUAR, THHAUT TAhrdr, T 2. FHheAIT FAA HIRABR FTTT-JeAeTdleiIhIoT
dafedd Wy fARoT A gEEgATdgiad Y Hbcl § AT 379G & 3 A-hITART
Rfecarcds 39deT WA &1 39 &SR0T HEET & 3c9ed X Thal ol

SFFISN ol TeollsH UfCHsT @RI Helq

A fufaa fear orar gl 9ftws camn

SFFAR Gl & F&T Irdel & SR H

I $S HY [dHTad gl

(i) F(ab), WS &l Sloded BT g i Ufdeled
e Afhadr ST QT gl

3, SEIHIAAY Ig FENd axa & &
g HeT HITARHT 4, e 3T
3caRadar &, 3¢ gl g

4. AT ST AT el i TR FHTA
X Tohd &l

N gF ; o : 99. Cancer i1s often believed to arise from stem
(1) AT @A Flab) TS cells rather than fully differentiated cells.
AT THICHIRIONT F. @S SAfid 8ld & Following are certain views related to the
(ii)STTd @ T Ufaeled & 1T FSHATA UT above statement. Which one of the following
\ 1s NOT correct?
Uh TRAANT IHIAT A g 1. Stem cells do not divide and therefore require
(iv)STid @3 Fgl Uidelel & Y FSARIT W fewer changes to become a cancer cell.
Ueh TTHAA I8 ddd H 3TAT g 2. Cancer stem cells can self-renew as well as
SRIET P F § FAF a8 © generate the non-stem cell populations of
the tumor.
I ()ddar (i) 2. (1) T (i1) 3. Teratocarcinomas prove tumors arise from
3. (i) dUT (iv) 4. (i) AT (iii) stem cells without further mutations.
4. Stemness genes can often function as
Immunoglobulins have therapeutic appli- QHEQBEIIES:
cations In cancer treatment, infection clearance
and targeted drug delivery. For this reason, 100. Taerraeiier &or & fAYROT fr gReST Fd

immunoglobulins are briefly cleaved by the

enzyme pepsin. Following are some of the

statements regarding the brief digestion of

immunoglobulin by pepsin.

(1) F(ab), fragment 1s generated which
retains the antigen binding activity.

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

(111)The fragment generated on incubation with

a proper antigen forms a visible

$6 I fAFTad ¢

A. FISR Teh fasieeT st & gI< &l

B. Ueh 379EUT [ST@H Ol hIfAI3T A
faf3rse Sauafas &7 gea g

C. f[a#iea Tehdl WX HIRAST eTiohdT H gl
gehdT|

D. Ush AT THTH Uch Hehd hITAH
CEINGE IR CIGLEEG R

precipi‘[a‘[e_ 3RFd YA H I Eﬁa_'l'-m, [TefIuT T
(1v)The fragment generated is incapable of ASSAH TRHATYIT HIdT &7
'tormmg' a v1s‘1ble prempltate_on | BT D 5 AT C
incubation with a proper antigen.
Which of the above statements are correct? 3. A A 4. A4 B
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Given are certain facts which define

‘determination’ of a developing embryo.

A. Cells have made a commitment to a
differentiation program.

B. A phase where specific biochemical actions
occur 1n embryonic cells.

C. The cell cannot respond to differentiation
signals.

D. A phase where inductive signals trigger cell
differentiation.

Which of the above statements best define

determination?
1. Band D 2. Aand C
3. Only A 4. Only B

AR AT H ot &fgeh 3rgfohar e I

3T IR&HAUT 9fderr & guled & foIw Fe

YA fhd I E‘\r

A. IS 3TeI{shaAT FRE (ARFs) shaehrd
AICIeT Bl & ST 3{TeFAleT 3effohaT dcdl
(Aux REs) & AT, Sl HeJelde I
frarfeaa a1 gaa == & faw saa g

B. AUX/IAA WIS 3Tl AR SiteT
HAfFcafdd & gfadas faFs gia gl
AUX/IAA TEIAr T ARF Ul & g1y
T AW [AITT FT §¢ FT Tl &

C. TIR1/AFB & &I 3T&Fdled &l e
gfafFafess ATad ey HI Ferar & ¢
dAT AUX/IAA SIEIAT &Y faerTel T gl

D. ATl & Tl 3feIfohdT Rl (ARFs)
& Y 3T 26SMICASNH TiAHT GaRT
3Tk Qa1 ST HRUT da7dT &

IUAFT FUAT & fAFd AT H T pia-dr

T 87

. A,BTAT C

3. B,CdaTD

2. A,CdAaTD
4. A,BdATD

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.
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102.

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

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 1S correct?

1. A,Band C 2. A,Cand D
3. B,Cand D 4. A,Band D

qed d Qdloladeh o oI bl oAl ishdl &

JUI A FS FYA [AFad &

A. TSI AeTalder 0F 3AfPaeIOa ga
g T ot If¥IAr3t & IRy & Shifad

0T & NIl

{GHT &I H HHhAUT & I
9 Fdeh eIfa qé”ul& g

B. 98T 9l H 3UTEUd, UdlSiedsh & 3ThHAUT
& fa¥g P &I dlel 30T, Tl 30T
Feelld ol

C. geAahar & fafise aor & 3uf&rd, wq
QAT A" HAIRAT GEHII-HITA
3ToTideh GidHAT (MAMPq)aﬁr HEOH A

arel 9T AT 3TAATT ATel (PRRs) UGl

9 8

D. Al¢ IR & Ulgdl H el J&HIT

& GfAUY HT TG Thd ¢ BlociTolidde]

3c4IC |

[T FASTAT # ¥ HiI-A1 Tal g2
1. A,BdATC 2. A,CdarD
3. B,CdarD 4. A,BdAarD

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 1s a common
mechanism of resistance to pathogenic
microbes in a wide range of plants.
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Which one of the following combinations 1is
correct?

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

2. A,Cand D
4. A, Band D

hl TIIAdhAr fara & foT 3maed«

Yeldl & dR--AR hl  {™h TRl

TG WElT (COP1), T E3 JfafFafes

fordtg, g &ar g1 COP1 9T & A

q Fad O TAT HY [Aeiad &

A. FhTT H, COP1 AT SPA1 shgehld FICHl o
Uh 3UAHTIY Sl Jidiadicsd oldel Fe
N B

B. COP1 @UT SPAI GaNT Jdfddsic §4 HIcrd
26S NEASNH ca’T HUFY & folu oIfead

& S §

C. 38X H COPl &geh H HIRAAIdelT doh
MR- aTa forar Srar g

D.%geh H COPl & 3eqafeufd  wehrer

THANdR™Edl fdhg & [T HET6
TGl AlhIRl & HAGUT P A
Nl gl

& garear & @ Hia-a1 el g?

1. AdArC 2. AdAarD
3. BAArC 4. BAArD
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 lLight, COP1 along with SPA1l adds
ubiquitin tags to a subset of nuclear
proteins.

B. The proteins ubiquinated by COP1 and
SPAI1 are targeted for degradation by the
26S proteasome.

C. In dark COPI 1s slowly exported to the
cytosol from nucleus.

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

Which one of the following combinations 1is

correct?

1. A and C
3. Band

2. Aand D
4. Band D
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104, [a#T Tdheul H @ SldA-aT Th Ald ATA/3ITR
Sl HHAA: 9 AT TdAT JhlT I ol
ad Ldr g?
gd I grAle SEaE]

I 3racafy | ariieds | SR Sfovd &X
Al AT AT g
2 13-y | ifedierdis | el Araaft
ary I Heheo
3 9Ty | AT | JFF & oI Y
qTy ATclnI3T H STol ol
e /YO
+ g TEeiold | rHTaEdT Y gHAT
TCTH &t gl
104. Which one of the following options correctly
relates the source gland/organ with 1its
respective hormone as well as function?
Source Hormone Function
gland
1 | Thyroid Thyroxine Regulates blood
calcium level
2 | Anterior Oxytocin Contraction of
pituitary uterine muscles
3 | Posterior | Vasopressin | Resorption of
pituitary water 1n distal
tubules of nephron
4 | Corpus Estrogen Supports
luteum pregnancy
105. 3RH &1 Fufd # v faRrrer @dEgthe

diaereT &1 Bieer 3T (-70 mV), Teh Egolla

fdegd 9Rom & dfeT W A INT FA F

dc S a3 (+35 mV) & MY o gehiAd

g3 fFT grarfad saar & Bieel fdda &

sg Afacas $r qIrEar $r = g

A. FRIAHT HI IRTAS 3HTTAT & SR Na'-
dlelehdl HI del gig el [asm@ @
Nat grEaraEar fddd (+45mV) HI 1%
aifaefier gt SR Fdr &

B. URTHF HaedT H MY A U & dlg
Na* -dTelehdr efed: 3R TUfd A de
HH Bl §, TUT TH Y A & 3HeI
Na*-37dl 39l GrEgTaedl [ddd dh qgu
oTel grd|
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106.

C. dy fadg &I URfA® 3yaear H K' &r
dTelshdl H Jhg il & 2T TSeell fa¥a &
A H Tg IRUITAT g

DNa-tlldchrllﬁtIﬁaé?—ﬁa?m?—r ¥ g,
dMAT hl OO & &RUT K' - dTelshdl H
gig ufed gidr & aur & fasa & My
9T 3ffadgd ROF gidar gl

5T # & Hia-AT Ush Tl g7

1. A4 A 2. Adar B

3. HIF C 4. CdAr D

{"lll

The membrane potential in a giant squid axon
recorded intracellularly at the resting condition
(-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 1its equilibrium potential within this
short time.

C. The conductance of K™ at the early phase of
action potential 1s 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. A only 2. Aand B
3. Conly 4. Cand D

frel AYAR Wl &1 SR Tohlal TR 3%
g, A 9@ Fael # o & Oe
JaY dUT Hed HRUM H| 31 ARAT & ol
AT H, dUMY, Toplel 3HaRNWOT Hi HIg
JHAET gl g1 39 9aToT &l eIredn gd e
YA TEATIAA TR T §:

A. ATHURIAT hT IR & 3ET Tefehlal

qRaTgeh! (GLUTSs) GaRT Jefehlel TRAfed gIdT

gl

106.

107.

B. GIfSTH-TAI Foehlor gRagenl (SGLTS), Sir
sgfold W AR FET &, canr 3m=arsel &
37EX I IRafed gidr g

C. o 379 H Iofehlel 30T FaATEAd faavor
¢anT gRafgd gld &

D. ATHURIAT A Tefehlal T Gfddigesr dfhd
gkagsl gedr gl

& # & HIa-91 U Hal el 87

l. T4 A 2. AdUr B

3. A4 C 4. CdAr D

H
m

A diabetic patient has a high blood glucose
level due to reduced entry of glucose into
various peripheral tissues in addition to other
causes. There 1s no problem of glucose
absorption, however, in the small intestine of
these patients. The following statements are
put forward to explain this observation:

A. Glucose i1s transported into the cells of
muscles by glucose transporters (GLUTS)
which are influenced by insulin receptor
activation.

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) 1is

INCORRECT ?
1. Only A 2. Aand B
3. Only C 4. Cand D

edolded O YHIAIWAYUT b Ifaeierdr &

g IRage TOT FIFATAI &1 WehIr HITOT

& IRAEA & TR H O HYT feeaaad 5

A G & CNIA YhIAAWAYUT ZIRT FATl
AT Y BIEhe gRdeds & dscidld
d% uRafgd g &, S6T 98 FhE A
gRafda giar gl

B. T & &I H HARI Pldd Id &I
gRAcIdsh § YHWd: Ao & & H
bl ST § AT AIgeHl H Thid |
gRafda grar gl
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108.

C. 3o9 gl 9Ragd & ALIUT H

FIRAFIN I TGl BISHT FhlA T0T o
IdH RT3 & ATAl dcal $ 3 919
T IfAFI3T Tk afaeher gar g
D. 9INdlg  $1RUT Yfhal H YIYdlg Heds
HIFAFIT & 37eT AFHT aRaRzd ga &
3WRIFd YAl & el Aol H T PloI-AT
TUesh Tl 87
1. AdArB
3. CdarD

ARG

2. BdarC
4. AdarD

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 1s transported from
the chloroplast to the cytosol, where it 1is

converted to sucrose.

B. Carbon stored as starch exits the chloroplast
at night primarily in the form of maltose and
1s converted to sucrose in cytosol.

C. During short distance transport, sucrose
moves from producing cells 1n the
mesophyll to cells in the vicinity of the
sieve elements 1n the smallest veins of the

leaf.

cells.
Which one of following combinations of

above statements 1S correct?
1. Aand B 2. Band C

3 Cang D 4. A and D

ST 8 Th »lFd g &1 ATl ol AT, T§
a¥d, IF Ud g HIfG T of&UT GRdT AT
deg & 38 g fear i g g & seo &g
o dUT deuedrd s{-3c9iG & 38 YRddd &
hIOT I T80T AR AT g 1T | 3T
&TUT I SITEAT o ToIU fdFad HYUT gTdiad
fd I &

A. STiEd H 3HIT3h TP -ATeH &I IHTE g
B. Q81 H HehIE AT HATeCIH &1 AT gl &
C. IFd H 3AF oFeq &7 AT g

D. gl & Siarop3 & ofFeH g

T # O Hia-TT U Tl g7
. AT A 2. AdATB
3. AT C 4. CdArD

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

31

108. A person showed the symptoms of diarrhea,

109.

109.

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

B. Curd 1s not deficient in sucrose and maltose

C. The person has deficiency in the intestinal
lactase

D. The bacteria in curd contain lactase

Which one of the following is true?
1. A only 2. Aand B
3. Conly 4. Cand D

RegeE  aSHREde  Fldladod (FfaE)

ﬁ—aﬂm 1, 5-SI2HE%he & SldlFdelleiol Td

JTFHISTelel, Gldl &l 3RA Har gl 9adl

HTATHAT TRl @HA Fgalldl Tk cigeh

GfhaT T URHA HIAT gl ThIA WHA WX

o T $8 HYA AeTad &

A. ﬂaﬁﬁ‘ﬂ?ﬁww Tgd AEdlodd & e
SeER W Tfhd T Reat gl

B. Y12l 29T o TRUN H T g JoATgdled ol
AT A IRadeT|

C. A & HRUT gRodas H &R_d
e 50% YhTATEA EaR]

ERIRCIGIN

D. YehTereddet tlf'lzw H aﬁ?lﬂaa? SRRSO P

Y

h

Tol] QT 9TCd

2. AdarD
4. CdATD

Ribulose bisphosphate carboxylase (Rubisco)

catalyzes both carboxylation and oxygenation

of ribulose-1,5-bisphosphate.The latter reaction

initiates a physiological process known as

‘photorespiration’. The following are certain

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.



110.

110.

111.

D. The pathway of photorespiration involves
chloroplast, peroxisome and mitochondria.
Which one of the following combinations of

above statements 1s correct?
1. Aand C 2. Aand D
3. Band D 4. Cand D

HIEURUT gol EfSe IFd HelsAl I ARR

AT &l ofel dAT 8 9ehrel &l T HAMET H

fAemeRy AT X &, H oflel Johrel & AT

3¥F Tdcear 9 Al 3T 9T Hr

e & fov A :aar & 8§ Hia-91 e

Tel el 67

l. QU-0RT AH guleh T HdeaAMerar A
Rffeaara gl

2. oTl-Hdeailer WIeTiAAT H og-aaT Aqh
HITCHA &R d 31T &l

3. offel-HdeaAeler qlenfdal & Qe-aiar e
o 3AAMYUT dsh ol MY 556 nm & g, dar
3T 9 98 552 nm H NS T@ar g

4. oT-HdeaTfer qA&AAT A Sre-cRar AF
AT 39T QrAafde O3Er # 3ai &
37019T g

A majority of humans with normal colour
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 1s NOT true to
explain the observation?

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

2. The short-wave cone opsin 1n red-sensitive
subjects 1s different from others.

3. The absorption curve of long-wave cone
pigment peaks at 556 nm in red-sensitive
subjects while 1t peaks at 552 nm 1n others.

4. The long-wave cone opsin in red-sensitive
subjects 1s different in primary structure
from that of others.

Tdell 6T & [&ffeT #HEN & FR-AHT
HARIRIhd: 3fehd hd I dAT T e
AT I gl SAH T HIA-AT Hledlolg 99

fhd ThaT =T 82

111.

112.

1. +20q 2. +20M
0— 0—

-20— -20—

my -40— my -40-
60— -60—

80— -80

-100- 100~
Time (ms) Time (ms)

3. +20 4. +20

0— 0

-20— -20

my 40— my -40—

60— 60—

80— 80—

-100~ -100-
Time (ms) Time (ms)

Action potentials were recorded intracellularly
from different parts of mammalian heart and
these are shown below. Which one of these
has been recorded from sinoatrial node?

1. +20+ 2 +20-

0— 0—

-20— -20—

my 40— my -40—

-60— 60—

-80- 80—

100~ -100-
Time (ms) Time (ms)

3. +20- 4. +20-

0— 0—

-20— -20~

my =40 my =407

60 -60—

-80— 80—

-100~ -100~
Time (ms) Time (ms)

IhIRT HRCIYUT shl JehTel JATHATT IR JH7E

I Hehell SaRT FAllead gl &: THRIAT I

(PSI), FehTRI 11 (PSII), ATSCIHIA bsf Hohel AT

ATP T8AH| PSI W $& HYUA fAFAad &,

A. ATl TUT FIfSHT geTorsprail H PSI JTATHRaT
g Ud PSII ATATRAT dhg ThaATAd: dfed
ol

B. PSI& P700 % foIlT Solaeld &TdT Toe]
AT § AT P700* & TIIT Solgeld ITgr
A, FEATAT Th FoRIfhel B

C. I3 HfAHT TUT P700 &1 Foll WAl PsaA
TAT PsaB & WY I g ¢

D. PSI & 39l 98T & TolLcigissiiddallel
AT b f el H GIhT dfsheh Foldgiel dTg
gfed aidl §1 I§ ATP TVl &7 AT
AT § T NADP' &l 3= gl Tl

IWIFd FUAT & [T TIAGEr & I Hia-Ar

el g7

. A,BUTC

3. A,BdUTD

2. A,Cdarp
4. B,Cdarb




112.

113.

113.

Light reactions of photosynthesis are carried

out by four major protein complexes:

Photosystem 1 (PSI), photosystem II (PSII),

the cytochrome bgf complex and ATP

synthase. The following are certain
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* 1s a chlorophyll known as A,.

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 1s correct?
1. A, Band C 2. A,Cand D

3. ABand D 4. B,Cand D

Ueh oR-gedT HIRIAT IWT X JURT H IOR
| & 37 TATATAROT  (@ar gl
TYATAROT & AT S 30 IUMET 1 & 3
UF GFP 3dfafsed URSlIA €HST STem &, a8
IhER AlfAT TohdT SITAT &1 TN S IO
| & g8 HHA, foaH FAEATAOT Hdfamsed
el &, H GAST Sl § dl dg oTstar gaem
ol HTATFd gidr g

Cah ¢S]

&t T2l A 9 FI9-A7 39 GHT HT ASSdH
JuTel LT 8

1. Hoilel YogoT

2. ST HJoled

3. forer-fafarse sfdcatea

4. #AT erfagfa

A male mouse cell line has a large
translocation from X chromosome 1nto

chromosome 1. When a GFP containing
transgene is inserted in this chromosome 1
with translocation, 1t 1s often silenced.
However when 1nserted 1n the other
homologue of chromosome 1 that does not
contain the translocation, it 1s almost always
expressed. Which of the {following
phenomenon best describes this effect?

1. Genome 1imprinting

2. Gene balance

3. Sex-specific expression

4. Dosage compensation
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114. I TIAHA FAH & Bel HT U Teh Sl &

114.

115.

al Telldl (A dUT a) & fAARFA 81 A
3-1@%, p=08 dAT a &I ¢g=02 gl IH & Tah
& A AL A H Th TGO Sl gEY
qrar AT [SGedsl qd&TUT & 9RATd 9T
EISC SR 9 I ST & AAAA, AAAa,
AAaa, Aaaa ddT aaaa. B’Iﬁf—cllsrleldcf agrd &l
HeIIOT I TUT GIaIMUT TSI sl 3gid
q—:wmwﬂaamﬁrﬁmaﬁgﬁ 1000
Uredl &l Ueh 376l & 3eY URehfeld ol&ToT
g&al I J&AT 5 & & T & [Aohe &:

AAAA

: AAAa : AAaa : Aaaa : aaaa

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

154 : 26 :
140 : 18 :
144 : 36 :
144 525 -

o N N

Fruit colour of wild Solanum nigrum is
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 : AAAa: AAaa: Aaaa: aaaa
1. 409 :409 :154:26:2
2. 420:420:140:18:2
3. 409 :409 : 144 : 36 : 2
4. 409 :420:144 :25:2
Ueh Tg-URhHUT YANET o TolT 9ig Sirgrordr
el &1 dfror fhar I=™ar 39 AT &
geiul & AFa arfer ya@  &dar gl
QRGhHUT &l “+° ddT ‘= 3dch AT i
fafecse &3a &1 ‘ND’ ‘o agr fhar =
& forT @sr gl
arg leu str | met

gal + - + —

leu ND | _—| + +

arg ND | — ND

str o + / ND




115.

116.

116.

117.

Siiarordl JURgT WX Sl @l SHqEATe &
T el

Fﬁ' shed ol o

1. str— gal — leu — arg — met
2. leu — met — arg — str — gal
3. leu — str —met — gal — arg

4. arg — gal — str — leu — met

Five bacterial markers were followed for a co-
transduction experiment. The following table
documents the observations of this
experiment.‘+’ denotes co-transduction and
‘> denotes lack thereof; ‘ND’ stands for not
determined.

arg |leu |str |met
gal + — + _
leu ND / + |+
arg | ~IND |- |ND
Str - + / ND

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

1. str— gal — leu — arg — met
2. leu — met — arg — str — gal
3. leu — str —met — gal — arg
4. arg — gal — str — leu — met

Ush of Uil H & FeAqdihdl Hld Siled
(Fadd 3Ucdgs) AFATAT Al alr H fhar
T & i IR #H 37919, 9T & HcAlcarg
& 3d A aRufAg gar 1 e gfade
gHR TolH gl Sl giFAferd g, fohar

ATl F, Hdlel &1 AT HUA 3HAlcdlg
3UTEATd &l GAR?

1. 1/4 2. 3/4

3. 9/16 4. 15/16

Two interacting genes  (independently

assorting) were involved in the same pathway.
Absence of either genes function leads to
absence of the end product of the pathway. A
dihybrid cross involving the two genes is
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

qgrar 9l Ush gURfeldll drgy gl 3 Sial
AABBCC dll Ueh do¥ Ulgd ol Tah

R3drdaY 3caRadl aabbec & T THGRA
R 31T deURard Fl &R-8  (AaBbCc) 3-
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117.

118.

3cORAdl & T YdeRd fhar =ar gn
I&T0T 98T faFad 3fehd o

AaBbCc 300

aaBbCc 100

aaBbcc 16

AabbCc 14

AaBbcc 65

aabbCc 75

aabbcc 310

Aabbcc 120

A¥ BdI BH Cdh Hl gl AR
ShEAT (mu) H &

1. ShHARM: 25 dAT 17 mu

ShHRT: 33 AT 14 mu

ShHRI: 25 AT 14 mu

AR 33 dAT 17 mu

B N

Poplar 1s 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
and B to C 1s

1. 25 and 17 mu, respectively

2. 33 and 14 mu, respectively

3. 25 and 14 mu, respectively

4. 33 and 17 mu, respectively

Il HAAARIEEY H Uh ol fog TRIefor
gAY HAledd Il I-AT TSTH dld ol
Sl X, Y dUT  Z, 38 $H H gdieyd,
FFAfAIT A1 X T Y dh &1 gt 32.5 AT
SRS (mu) AT dAT X & Y i1 gl 205
AT $h5 (mu) ATl FAIT IOTH = 0.886
AqT| G{IETOT GHeT E IR IR Hdld H gideh

qeAAtSiaAl s AT Jfaerd g2
1. ~6% 2. ~8%
3. ~12% 4. ~16%



118.
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119.

120.

A three point test cross was carried out in
Drosophila melanogaster 1nvolving three
adjacent genes X, Y and Z, arranged in the
same order. The distance between X to Y 1s

32.5 map unit (mu) and that between X to Y is
20.5 map. The coefficient of coincidence =
0.886. What 1s the percentage of double
recombinants in the progeny obtained from the
testcross?
1. ~6%

3. ~12%

2. ~8%
4. ~16%

fopdY T #AF & @I & IYET IR
Hatll 1 e FolstanA guTdr B

Hornwarts Pines Oaks

/-/n
e

&

IRIFd Ildfdi®icd A A, B, C dUT D ShHAL:
gfafafeca aa &

1. SI% AT YIvaTel, 30T, o9, SIef

2. ¥UT, &% AT QINarg!, sief, 759

3. 0T, ST% AT IIVdTEl, I8, Sl

4. ST® AT UIVGTEl, IS, 30T, siieT

Ferns

Following 1s 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.

Lampreys

Cartilagenous fishes

Amphibians

1

Reptiles

Birds

Mammals
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120.

121.

121.

39 ST I &I & FHIT H AT Hyar

H & Hid-A1 Far 82

1. 3T, gy, &l qur e« U 49
qaT & ST I g

2. TAGAT I YT TIFT & q1T Ui
ey Fafad gl

3. IHTWT & Ydol IUTEAHA AT g

4. ofT YT T AT Al g

Lampreys

Cartilagenous fishes

Amphibians

Reptiles

— Birds

Mammals

With reference to the phylogenetic tree

presented above, which of the following

statements 1s 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.

T AT WM T 393 FROT Sar
SEICCRCTS

Al far e | O | cEvaigAT Fof
B-|grem o | W | erEvaigiaATr g93
C.l\grfroia | W) | gferr gafsidla
D. | amgar ar | V) | gakRar arwiwet

. A—(i): B (iv): C — (iii): D — ()

3. A—@): B —{ii)eC — Gv) D — (i)

3. A—(ii): B - (i): C — (iv): D — (iii)

4. A-(1); B-@av);C—-(1); D—-(n)

Match the following human diseases with their
causal organisms

A. | Sleeping (1) | Trypanosoma
Sickness cruzi
B. | Chagas (1) | Trypanosoma
disease brucei
C. | Elephantiasis | (111) | Borrelia
burgdorfei
D. | Lyme disease | (1v) | Wuchereria
bancrofti




1. A —(ii); B — (iv); C — (iii); D — (i)
—={(1D); B—(1); C—(@v); D (i)
. A —(ii): B — (i); C — (iv); D — (iii)
4. A —(ii); B —(iv); C — (i); D — (iii)

122. 91 f@ed (A, B, C, D) UIRdAl H Hlocodhicd

P:B (@Fdide ITAfAS 3cUica: SddR) &

A—-029;B-0.042,C-1648;D — 3.2

IR 9IRaT &

l. A — AgEHAG: B — 3ilel; C — "RAeYA; D -
3SUTh{Cae

2. A - ETH[A; B — 3SUTH{CTE; C — HgTHHg; D
]

3. A — 3SUTH{CEY; B — HgTHAg:; C — HTIeYfH;
D - gfter

4. A - g@A; B — AgrHAg: C - 5, D -
3SUThicaer

122. The approximate P:B (Net Primary

Production: Biomass) ratios in four different
ecosystems (A, B, C, D) are
A—-029;B-0.042,C—-1648; D —8.2

The four ecosystems are
I. A — Ocean; B — Lake; C — Grassland; D —
Tropical forest
2. A — Grassland; B — Tropical forest; C —

Ocean: D — Lake

3. A — Tropical forest;
Grassland; D — Lake

4. A — Grassland; B — Ocean; C — Lake; D —
Tropical forest

B — Ocean; C —

123. SltaeT & 3TAg™ HI oW TcAT3T o g2dr &
HIT HdATAS Fel & AT

g HAATfIeh e

A lguE TGy W | Tq¥ #AgTHen

B. g waeit ()| g Fgrehed

C. \gus AT (1) | g Ry

D. lgyw 33—y | W) | granfass
(V) | sraffadg
V1) | 2ifageT

L, A~ () B=Q) C—{11);1)~(Y)

2. A—(v); B—(iv); C—(i); D — (vi)

3. A—(vi); B —(iv); C — (ii); D — (vi)

4. A —(iii); B — (i); C — (vi); D — (v)

123. Match major events in the history of life with
Earth’s geological period.

Event Geological Period
A. | First reptiles (1) Quarternary
B. | First mammals | (11) | Tertiary
C. | First humans (111) | Cretaceous
D. | First (1v) | Triassic
amphibians
(V) Carboniferous
(vi) | Devonian
1. A=(v); B—(1); C—(1); D - (v)
2. A—(v); B—-(v); C—(1); D—(v1)
3. A—(v1); B—(v); C—(11); D — (v1)
4. A—(n); B—(1); C—(vi1); D —(v)
124. &7 =AY A& difelhl & MUR W, e
[dhedl H H HIA-AT Tl JHeA A
gfafateca s3ar g2
aar EIFCRCEIIGH
A | wifdera: | O i@#lerdar siskrer
SITEH H
B. | e W) |Breviardd AfeFaRg
C. | faerea (1) \orepifafar HRaT=IrE
s N N
D. | s | V) [grresr sra@ier
1. A—(i):; B —(iv); C — (iii); D — (ii)
2. A—(ii); B — (iii); C — (iv); D — (i)
3. A—(1);B—-(v); C—(11); D—(111)
4. A — (ii); B — (iv); C — (iii); D — (i)
124. Based on the table given below, which of the
following option represents the correct match?
Category Plant Species
A. |Critically (1) | Chromolaena
endangered odorata
B. | Vulnerable (11) | Dipterocarpus
grandiflorus
C. | Extinct (1) | Euphorbia
mayuranthanii
D. |Invasive (1v) | Saraca asoka
1. A—(1); B-(v); C—-(111); D — (1)
2. A—(11); B—-(1); C-(1v); D-(Q)
3. A—(1); B—(1v); C—(11); D — (111)
4. A—(11); B—-(av); C—(1); D- (1)
125. AT 31T HITAN/IIN & foIT 3aTch

39 TG Jhry T d g 9ol @Hg A
Raa 8, s ugara:

AEIIRED

(A),

e geFane

(B), #Hordrafr

ATl (C) IdIfagar (D)
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126.

126.

127,

37

l. A- 9IRS, ST 3adid; B- #gehad!,3cHold
C-hIc gd1, 2THT; D-TATAI3T, eI-HIAgoT
2. A-UUISII3T, 31gI-9UGUT; B-CollATRAT, 3cHolel;
C-Fgahadl, 3cfoiel; D-hlcqdl, 3R HATEA
3. A - CATATRAT, 3c8oiel; B — Hoehadl, TdeT
C — &I 931, 2qHeT; D— QIRBIT, 3787 YIGoT
4. A — TSUIGN3T, 3HgI-9IGUT; B — CHATATRA,
3c8oled C —hIe qa, IcHoldl;
HBR HATT

D — #Hgehadl,

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)

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

2. A — Anthozoa, prey capture; B —

Planaria, excretion C — Mollusca.
excretion; D — Insecta, food processing

3. A — Planaria, excretion; B — Mollusca,
respiration; C — Insecta, respiration; D —
Porifera, prey capture

4. A — Anthozoa, prey capture; B —

Planaria, excretion; C — Insecta, excretion:
D — Mollusca, food processing

Igfe AT  9¥ QAUY AAH 37T gUdcd 160
dUT AT t+ 1 93 200 &, dl 39T A
Wﬂnm,aﬁﬂlﬂéguﬁ?ﬁ‘ﬂuﬂcﬂ Ueh

X IMd & d&dr 8dl 82

1. 250
3. 312

t+ 3

2. 280
4. 390

If gypsy moth egg density 1s 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
3. 312

2. 280
4. 390

o H NEEr dcd (N) & Yy H
UAaAT 1 d 2 &l SAded (b) dAT AIOT (d)
arfaar et IRl g1 S @ #AXOrT IAfadl W
goicd Tadl U3Td & R H faead & & -

dr "er A8t 87

127.

128.

High d,
/ .d,
/ e
W / 27
N / rd
£s A
- © L
S £ / ,..--ﬂ"""r b2
@ T e
A @ /'
/ ff b4
/ ,
7
Low
Low N » High

| STl I1fd UalTid 1| # Oodcad AT § aar
gl 2 H Hedcd T&dT gl

2. @Al olrfadr # #OT Ifaar gdca @9 &

3. Gollfd 2 &1 31987 Yol | W Uddcd A8’
YHIG Sedel I H diga gl

4. QAT YSIAAl H Uelcd IR IHG HAIOT
afadt 9X e &l

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 1s NOT true about the density
dependent effects on birth rates and death
rates?

High
g d4
4 ,dz
/ i
T / 5.
W I / o~
i A
Cwm Z b
£ c / .-—"" 2
g -
om /s
F f.--" b.l
7
e
Low
Low N > High

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

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

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

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

cfaarselolel EAfaeor & FiFEAfad  fHeT
g3Tcal sl 3 39 gfafa®carcas gonfa
d gAfeld #:

Tl goATta

A. | qrareT e 1) | gapleldFer

B. | qarefy 3mifdesr | (D | by

C. | geprer oY goredt | () | Fieeis

D. | geprerai W) | DsfEaRee#
HaFdSHal
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1. A—(ii); B —(@); C—(@v); D — (iii) 3. 0.5, 0.25, 0.75 respectively.
2. A—(); B-(1);C—-(); D-(Qv) 4. 0.125, 0.5, 0.5 respectively.
3. A—(1);B—-(1); C—(1); D—(1v)
4. A—(u);B—(1);C—(m); D—(1v) 130. g ¢ omer ar Ot AgaTB F BT
128. Match the following associations involved in qTefel &THAT T Ffaeaer I[UTIh SHEAL: 3
dinitrogen fixation with their representative K, =150 Kg =200
genera a=10 p=13
HAYolTd IfdEqel & oica-dledd ATddTd
Associations Genera ¥ AR GraeqeT & aROTH 2
A. | Heterotrophic | (1) | Azotobacter >
nodulate | Gl A St &
B. | Heterotrophic | (ii) | Frankia 2. YT B Sirddr g
Non-nodulate 3. At gonfadr Te TR @Egeer W
C. | Phototrophic | (i11) | Nostoc : :
associative ' 'H“ g *
D. | Phototrophic | (iv) | Rhodospirillum 4. Sl ISITAAT U EART FrEAEeAqT W
free-living W el
I A- (11) B - (i?; C- (if); D - (i‘ii) 130. For two species A and B in competition, the
2. A=(m); B—(1); C—); D—(v) carrying capacities and competition co-
3. A—(1); B—(1); C—(1); D - (1v) atBieiatits are
4. A—(m); B—-(01); C—-(mn); D—-(1v) K. =150 Kz =200
19 a=10 p=1.3
' According to the Lotka-Volterra model of
interspecific competition, the outcome of
competition will be
1. Species A wins.
2. Species B wins.
3. Both species reach a stable equilibrium.
4. Both species reach an unstable equilibrium.
@ 131. IATET FUAINUT 37T Hd UF ST H T
SafeAar A GATB, AJAT D, & D dar C & §U 9IIdl (A, B, C, D) &I AFIHAT & AT &
ST Fefoar e § gy gRade ATeld #H &Y I g
S
1. pdHRI: 0.5, 0.25, 0.125
High
2. HRT. 0.5, 0.5, 0.25 A
3. hHRI: 0.5, 0.25, 0.75
4. AR 0.125,0.5,0.5
129.
O

Time >

@ @ Jdaie A,B,C,D&

. A-8 Tl 3id ¥R, B — G0 deh
@ SR, C - 3ol el "igdr, D —oid

FAIST TR

The coefficient of relatedness between

individuals A and B, A and D, and between D 2. A-St 3ot ATRITTSAT, B —A1TaA-
and C is SIdauTideh SR, C — [delled 3fTeFdlstel
1. 0.5, 0.25, 0.125 respectively. Hiear. D - &3 dareh 39 8K

2. 0.5, 0.5, 0.25 respectively.
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A- S ATFESTT RIS, B — 830 QdTelt
99 #R, C — GATAeidvde SiddR, D -
faeller TeFaaT Algdr

. A- 9TASdUTide SiddR, B —oid
ATt ITRITIAT, C — g0 Aarelr 39
AR, D — TdelieT 3fardioteT AigdT

In a lake subjected to progressive
eutrophication, temporal changes 1n the
magnitude of selected parameters (A, B, C, D)
are shown 1n the graph

High

E

Low

Time

The parameters A, B, C, D are

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

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

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

4. A- Cyanobacterial biomass, B — Biological
Oxygen Demand, C — Green algal biomass,
D — Dissolved Oxygen concentration

fdr Siig T TTEIAr & Teh GAY  TROT
gRad JHIdd AT gl E6 # 9Rad 6l
IMGTT AT FEEAA & A d@ay fAer Rfyd
E‘*Iﬁﬁﬁw’rﬁﬁ?—ﬂﬁaﬂwtﬁﬂ?‘rﬁ
H@ﬁﬁltﬁq—g@iﬁﬁm@da gATIadr 82

(a) A (b) &

fitness fitness

> >

frequency frequency

39

(c) A (d) &
fitness fitness /\
> >
frequency frequency
l. AT b 2. A ¢
3. bdATd 4. addrd

132. 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 1s the behavioural variant most likely to

reach a frequency of 1?

(a) 4 (b) 4
fitness fitness
> >
frequency frequency
() 4 (d) 4
fitness fitness
> »
frequency frequency
1. Only b 2. Only c
3. bandd 4. aandd
133. T @ a1 o™ & GHT H 3IefeholdA

&9 HTHT hl Ygdlel

A
/
Cost —:-}f
!
Cost
or \
benefit Benefit
. >
D
Territory size
1. A 2. B
3. C 4. D

133. With reference to the graph given below,
identify the optimal territory size.
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A
)
Cost —:-}f
/
!
Cost T
or P '\
benefit .’ Benefit
..-*"
Sl >
A B C D
Territory size
1. A 2. B
3. C 4. D

SHAJA: ITGIAAT 0.6 TUT 0.4 J&d, &I Tellel A,
dar A, & G, TH AHeWE! [GEud W
Fat] &7 9, A, A, & 3cafafda gar &
AMfd p=1x10"° & TIY IJdih A, A, H
3caR@afda gar & afa =2x107° & &rY|
Jg A b 3MEEr 3ddd; d98r § JdAar 3
IS HAGHT Tol oE] gl gl Tellel A, I

FIEATGEAT A &

L 1.0k
3. 0.67.

2, 0D,
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
Aratarateof u = 1 X 10~° while A, mutates
to A, at a rate of = 2 X 107°. Assume that
the population is infinitely large and no other
evolutionary force 1s acting. The equilibrium
frequency of allele A, 1s
| 1.0,

3. 0.67.

2. 0.5;
4. 0.33.

JSATadl A, B dUT C & &G Udcdl & HATET

Ud 980T T faFT drfeierr cTar &

gfdedsl | gafa A | 9Sfa B | 9aiTfa C
e & | 5:30 7.05 5.30
qERor & | 5-05 0.35 50.5

3Sd & ATUR W Toled HUAT H H hld-AT

T &7

1. YSTTaAT A dAT B UhTHATA Scod c2ldr &,
Stdfeh Feilfd C afeed dea el gl

2. Jollfd A ITeTeGeh ded ATdl g, YUalld
B UhOHANT dcd c2ldl § ddT 9alfd C
Aeed deo T &

3. USllid AdUT B Eldl esd dcad rildl &,

Sidfeh 9Sfd C ThdHATT s§ced &lTdr gl
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geTdar &, 9l

 —

4. 9Slid A d_:l’rfi&d dca B
T & dur ysifad C

qTe
UhAHAT §¢aT clTdr g

T3 dcd  c2lld

The following table shows the mean and

variance of population densities of species A,
B and C.

Statistic Spec- Spec- Spe-
1es A 1es B cies C

Mean X 5.30 | 7.05 5.30

Variance s” 5.05 ]0.35 50.5

Based on the above, which of the following

statements 1S 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.

TUh UTRIUeh Siled Folleled AT H, Tl T Teh
AEThdT o lac z Sl & Follg TG ATelT
Ay ST & & FITARTTT DNA &I
AieAtase fohar| gAHTT FIRGBT H CATfoHS
Pl ool & oI HeIAT TohdT a1, 38h 91
UTRATafad, X-3mel dUr IPTG 3Adfdfsed
ATEIH & Tolfed fRar aar aar Arar-2ad
ATelel TohAT AT 96T & GROMH (HT
Iidloled ClTHAS) &l T # @ HlT-A1 Fel
guld &hidl g?

l. TallfoFs &l TS Sitamopn o foar, g
fah 8 gleT dUT =Tl uT Hieilell JATTI|
2. TelifeAs & foer Saopn &7 foar, 3

TahIT AT el 81T

3. TellfoAs @l ol Siarop3t & feram, I edd
Pl Tl ATl

4. @A & g Siaro] fasf@d glr dur dd
Flcllfelar Garl

In a typical gene cloning experiment, by
mistake a researcher introduced the DNA of
interest within ampicilin resistant gene instead
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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.

Wil AT AT HAeATh AT W Ry I

[T Yy & F Ter YA H shra R

|. CISCCIBId  3{didised  Wielad I Higd
qéteT 1 gfddiicd quiATer &l Alfeley
A O FUIRT AT o gdar g

2. AYAT  faegdfiey  AI0T  gedAT
quIATeT H, AT TE&AT & Glu dAT Lys
UfAST 31F &7 Tdh UTeiss, g i
GATTaAT 21T FehdT gl

3. fFdr 9 1 gediI gfagur  guiATer
Secid: $Hsfoelid FRIUT &Rl g1 3Fehl
gidfdA NMR dUIATAT I AWl Teh
geaold: -G SATaT &

4. @7 JAllesharefler U3 EORT, Hdel
CATSHT  3efellee]  Cehelleh  S@RT 3T
uTieh fAUIRA foham ST |@har &, AT IS
30 dId Jdol STATae AT Ay gl

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.

2. A peptide with equal number of Glu and
Lys amino acids can show multiple
charged species 1n its electrospray
1onization mass spectrum.

3. The circular dichroism spectrum of a

protein shows predominantly helical
conformation. Analysis of 1its two
dimensional NMR  spectrum  shows

predominantly [-structure.
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4. 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.

99e$3 KGLITRTGLIKR & 3elshd 3rE{Eaerd.

eTRa ar 1 ghar §

|. AT USH HdhYUT GART

2. UMHAT 3Fel [del¥uT a1 MALDI MS/MS
acIHATT dUIATATATT

3. MALDI MS/MS GeIHTA qUIATATHTS

4. MALDI GcIHATT dulATATATd, UTeiss ol
gt & Iy 39dR & 9dTd

The sequence of the peptide KGLITRTGLIKR

can be unequivocally determined by

1. Only Edman degradation.

2. 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.

oild gdcahl 3eTaTeled J—Iﬁvﬂicbrl Uh

faeorsy 1 3ufRufd & faw 3ahr egfhar
caRT fohar Srar g1 faversay &1 Sfiger urafar
gl 10uM and 50uM & &g gl 0T & @
$IA-AT Sid Hdeeh fhaT ASSAH BIM?

(1) 10 - (2) 40-
I]l/ l u/
10y 50 10y 50

(%) 4- (4) 40-
0 T 0 1 T
10y 50 10y 50

Performance of biosensor is evaluated by their
response to the presence of an analyte. The
physiological relevant concentration of analyte

is between 10uM and 50uM. Which among
the following biosensor responses 1s best?

) (2) 40~
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SIChIT &I T HEMCIAT FEAUT 8§,
FTH & T afte Ag SIYRT AT Sehr Al
AA SiIeT 989 & g1 IiG 3eT AETiedl 9T oflE]
UF © UshHA 3eqdideh fagcl &, ?—ITEEH
AT & Qifedr & & “a” Telld & [olU
g ETfear &r 9&ar g

1. 75 2. 50

3. 2 4. 5

One hundred independent populations of
Drosophila are 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 i1s the only
mechanism acting on these populations, then,
after a large number of generations, the
expected number of populations fixed for the
“a” allele 1s

e 73 2. 50
3 LD 4. 5

(TMV) Ufaeehdl & 9HT H Ugol & &r
fafca gl a8 & g ™eas a3 & 3™
Toldl S Wel, hBPEIdr darT wHA AT

M

AdTel 8Ialm

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

I8 URefeud Thar Srar g f v Shrer
HEEY H Ush HAGT T AT (y,) STelideled
HR 4.5 mg gl 16 AGI3T & Th Yfdedl H,
V¥ =48mgddTs=0.8 mg & AT, p=0.05 X
W FAT STdidgd IR Aol aleegar
T FTATHRAT G of SATYIM? ( tos=2.1 o)

. 4089 HH AT dUT 5.6 T S AlA

2. 320" &H AT dUT 6.40F 3T H

42

142.

143.

3. 438 &H AT dAT 522 3H¥IH A
4. 3228 A HleT dAT 6.48 F 3H™h AT

It 1s hypothesized that the mean (uy) dry

weight of a female in a Drosophila population

i1s 4.5 mg. In a sample of 16 female with

Y = 4.8 mg and s = 0.8 mg, what dry weight

values would lead to rejection of the null

hypothesis at p = 0.05 level?

(take tyos=2.1)

1. Values lower than 4.0 and values higher
than 5.6

2. Values lower than 3.20 and values higher
than 6.40

3. Values lower than 4.38 and values higher
than 5.22

4. Values lower than 3.22 and values higher

than 6.48

fafehior 9faem AT (RIA) IO CollodAT H
Seiolel & I H HH H fodr ST dhr &l
s fav  PLelgfeld gegfe AT Srar &

dur segfol farelr gfaret & v AT A

& HY e IgAd fhdT ST &1 deuRdrd

W & IR TATGAT FT UH AT 3AAA TIIA

o G AT ATAT § JAT JTal&r & Fideled

YU Tl & Y TTUT Hlel TA v

ST gl deudrd AEiad 9idolel  H«Ar«ed

gfasal @ 37T fohar Srar § dArT Uk

Aeareredt 1oy & 3UART @ HFd Gidetl I

IArafadar Ay S1ar 81 39 HYT & X H

5T 9T & HUA fodFatad &

(i) ATATHAT & Hd H FAEAT It AT
HEfad gfdstsr & IEATHT dOTATT
3eTuTd 3AF g

(ii) TTATHAT & T H AT Tl AT
T dfdaiad o IBATTHAT ITOATHT T
3T A g

(iii) Tsh AYAS Wl & AT, AFd 9l
IFEargst v, Ueh ITYUROT afed &
forT S 9uTaT B, 399 S g

(iv) T AYAQ WM & AT, HFd Fidold
IBAYHAT 0T, Tk FTYURUT <IfFd &
forT St aurar g, 399 3t g

3OUFd HUAT H T Hld-d Tal 8?2

1. (1) dAT (111) 2. (1) AT (1v)

3. (i) YT (iii) 4. (i) AT (iv)
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Radioiommuno assay (RIA) can be employed
for the detection of insulin in blood plasma.
For this., '“I-labelled insulin is mixed and
allowed to bind with a known concentration of
anti-insulin antibody. A known volume of
patients’ blood plasma is then added to the
conjugate and allowed to compete with the
antigen binding sites of antibody. The bound
antigen 1s then separated from unbound ones
and the radioactivity of free antigen i1s then
measured by gamma counter. Following are
some of the statements made about this assay.

(1) The ratio of radioactive count for
unbound antigen to the bound one 1s
more at the end of reaction.

(1) The ratio of radioactive count for
unbound antigen to the bound one is
less at the end of reaction.

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

(1iv) For a diabetic patient, the radioactive
count for free antigen 1s more than that
for a normal individual.

Which of the above statements are true?

1. (1) and (1i1) 2. (1) and (1v)

3. (1) and (111) 4. (11) and (1v)

Ueh QMEhcll HYUT THR—TAS SATThRT AT, Tehd
Sl § BREPIGHTT & MY A UT TAT 3Fdl
gl BEplaar & Affied ¢ & gar
JE dAT HHJCAAT gid & adur iR Ay gHg
Affea gaaf@aanit & gad &1 BIEhIaarsil &r
T (A guid @ deoeilet &

I, dT8d

HAISTel GART 9T ST Hehdl g7
1. AT 9doll 9Rd duldi@dl (TLC)

2. TLC T 39 quTiT&ehr
3. AT dUT Tdell UId dUTIT&eh!
4. HATT FETST JUIA TG

A researcher wants to obtain complete
chemical information, 1.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?

1. Only thin layer chromatography (TLC)

2. TLC and gas chromatography

3. Paper and thin layer chromatography

4. Only paper chromatography
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ST fat@ar gedr &l 3cTesd e &l Th

TRced H neo” el (G-418 GTaIeIehdr SdT )

yafafsea dfgald DNA  dur tkfsv e

CAREIRUEAI [ FIeTSs 3eTEY

McaFalfay I HdgAMeldl Yeld Hdl g)

& YT Teh Siil-dAfedd THAT JeTdiolel

Ricel fohar arar| Ife dfgsild DNA & o8

GﬁH%ﬁﬂTnea’”EﬁH%@%‘TWH&HW

foRd f& §HEeTd vd AT IAAl

(ArefTeh HHTRA) Sl ged g, YNl &

ATAT IRUMHA & IR H [HFd FUAT # d

$ieT-AT Th el el o

1. AT A2 drell hITAhrA
Miegerellial & TolT Hdgererer giafl|

2. YAARTS HIAPT G-418 % Tow
Hdcarefier glefr dAuT Mfeaeallidl & folv
giareEr gt

3. AT YoAdteled Ig AfRad am o
BIABR IMTedFell AT TUT G-418 ¥l &
fore gfaredr giefr)

4. G-418 Fdfdfsed ATETH H GHSTI

R d IMedFellial

IiiaTel faehfad gis

& Torw gdca1efer gl

In an effort to produce gene knockout mice, a
gene targeted homologous recombination was
tried with the exogenous DNA containing
neo” gene (confer G-418 resistance) and
tk''SV  gene (confers sensitivity to the
cytotoxic nucleotide analog ganciclovir). If
the neo” gene was inserted within the target
gene in the exogenous DNA and considering
that both homologous and non-homologous
recombination (random integration) 1s taking
place, which one of the following statements
i1s 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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[ FOR ROUGH WORK ]




