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AT \PART 'A’ 4. T # @ @ w R

, . . M 2. TIH (TYSTHR)
Heled UP®Y Jodlehl TehicddT Tolelchl Tcdeh > e g
. o 3. 9Tl 4. Qragcds
Hr Fear - B 39 W@ FA H{ SFTHART TS
g Toh Tohlcadl & oheg tlfﬁ% Aol dled x d 4.  Of the following, which is the odd one out?
y fcenms W gl Red TA drel HE0 &I L. Cone 2. Torus
3. Sphere 4. Ellipsoid
AT T ol &TBel BT eI &
;1:?4 i‘ 5/4 5. Th OF ® WET H ol @i o
ST &, I 39 FIcdih HATCI HIcdlsh &
An 1nfinite number of identical circular discs MY A FH gld &1 STl dicad &
.1 .
each of radius > are tightly packed such that 1 ofer & HET o ara Fol S TFF 14
the centres of the discs are at integer values S EREEl W A ¥

of coordinates x and y. The ratio of the area

2. gfe @1F & "redie JAT8hdH Ycdieh o

of the uncovered patches to the total area 1s

. 1— /4 2. 7/4 /4] FA § o 98 HeIcdlv g/l g
3. 1—-x 4.7 3. If¢ ©F & YItdleh 3TUhdH Tcdlh &
EIH dfeld Teh A9 ¢l & dgld ol ¢om H 229 M g & A qF gHA Secron
AﬁBﬁSﬁﬂ’iﬁQﬁ'ﬂFﬁ%Iqadeﬁ BWHT@FW%'I

A @ OE GE A 7 R wa B o /" 8 TG W e g W
937 SgHR A ¥ B % fohdel oAt & ugaam !

(T8l Tfaam RT3 §)? N, A student appearing for an exam 1s declared
;- é3 i :g to have failed the exam if his/her score is less

than half the median score. This implies
1. 1/4 of the students appearing for the

It takes 5 days for a steamboat to travel from exam always fail.

A to B along a river. It takes 7 days to return 2. if a student scores less than 1/4 of the
from B to A. How many days will it take for maximum score, he/she always fails.

a raft to drift from A to B (all speeds stay 3. if a student scores more than 1/2 of the
constant)? maximum score, he/she always passes.

1. 13 2. 35 4. it is possible that no one fails.

3. 6 4. 12

6. 31T ™T ‘D’ dar3f

TH A Fel “BY a¥d TS & 9 1000 &
3RS qEdP &7, WH o Fgl eI, 3Hb
9 1000 & HA GEAe 87| AT o Fe
“Oleh &, sl & I HH H A THh Y&
39T g7l ¢ 397 H hdd Ush HUd I

G

. _ (A) (B) () (D)
g, 9 U9 & I fohclell T&Teh &7
1. 1 2. 1000 -.
3. 999 4. 1001 : A‘ . N
“My friend Raju has more than 1000 books”, “ 04 N

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 O
of these statements 1s true, how many books |
does Raju have?

1. 1 2. 1000
J: 999 4. 1001




6.

Find the next figure ‘D”

NU& IR 3l &I G&dT gl Ife gad
arel 37k &l geT ear I ar urca gl alelr
& 3wt dEar N AT 19" @ ST ¥ 7

sH g & Tohddd N HFHT g?

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 1s
1/9" of N.How many such N are possible?

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

Ueh Jed I IRTY & Th & fdeg W Ied &
ar Siid AB 31X CD $HI: 60° AT 120° ST
$IUT doTd &l dd AB:CD#®

1. V/3:1 2.42:1
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 1s

1. v3:1 2, 2=l
3. 1:1 4. V3 :vV2
10.
% change ) (2014) (2015)
over
previous +10
yvear 107
5 -
o
year
-5 =
-10 4 (IR
-10 -10
B Physics ~JChemistry [ Biology

3WFd I § [FeT & @ Fia-ar ey

Aholl ST Hehdll g7

1. HIfder AMEAT H Icdlvr gl drel faeanidar
T ol TEIT 2015 TAUT 2014 H FAT g

2. 2013 <hT 379&Tr 2015 H 9 AT H 3cdror
glel dlel TacATAAT T HE&IAT FHA g

3. 2014 H o9 AT & 3cdior g arel
faeantiat & g&ar & Jgofer & 2015 #
THTI Qﬂﬁﬁﬁﬂ?@?‘rmﬁﬁa‘ﬂﬁﬁr
I &IT I S glr dATgv|

4. 2014 39 fa3AT H 3cdol gl drel
Tae T yAT T F&IT aUr 2015 H sifdsw
ATET H 3cdlvl gl aTel faeariar hr

J&AT AT &

o change 4 (2014) (2015)
previous +10 +10
year 107

year

~10 -

10 -10

Bl Physics ~- Chemistry L 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 1n 2015 1s equal to the number of

students in Biology that qualified in 2014

T 191 T 2 7 dgore & v Feadd fhdat
ATl hl ITaThdTl 82 Ueh dTl &l dicdd g [oh
T [Odah HI gera 39 g War o ag =3

fEufd & F 37 @l a BT

—

Fig- 1 Fig - 2



10.

11.

11.

1. 1 2. 2
3. 3 4. 4
What is the minimum number of moves
required to transform figure 1 to figure 2?7 A
move 1s defined as removing a coin and

placing 1t such that 1t touches two other coins
In 1ts new position.

@;@

| | 2y
3. 3 4o

Ucdeh el H & g7 hl I&IT H S
TG § del 3T hladl o Jall hr &I H

&1 ofcd HEAT AT |

The relationship among the numbers in each
corner square 1s the same as that i1n the other
corner squares. Find the missing number.

5 14

5 —
3 X11 4 X 16
s /18N
1. 10 2. 8
3. 6 4. 12

12. @& H @ HI9-Ar sin(0.5°) & HT &

AhCEY g7
1. 0.5 2. 0.5 X —
90
% 05— 4. 0.5 X —
180 360

12. Which of the following best approximates

sin(0.5°)?
1. 0.5 2. 0.5 X —
90
3 0.8 % 4, D5 %
180 360

13. 39 A H 36N FAT I

ADARN
1.v 2. v
3. = 4. Cl

13. What comes next in the sequence?

14. @& A O -1 HYT difhss &9 T ITd
87
1. # §AAT I dreddl i
2. H Jer-sel 3T dreldl q\":

3. H JeT-hel T dield &
4. H gHAT 3T Sroldl é;

14. Which of the following statements is

logically incorrect?
1. I always speak the truth

2. T occasionally lie
3. T occasionally speak the truth

4. T always lie

15. fAec AR 9¢ & G3AT 1:00 pm T TRFH
&Y, 3T 6 gel H fhcdell R Teh g@y &
40° ST 0T AT
1. 6 D). 7
3. 11 4. 12




15,

16.

16.

17.

17.

18.

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 2.

9 411 4. 12

ar (1S T 3R BRE 39 B @ Thol Uod
Sd g, 39T 40 Ade 7 Jefe Poer 30
fAde odar g1 T e gar g 4 5 [Adc
gl oIl AT| Tohdar TAee & &€ g, Fdr

d 36T Aol B

L 3 2. 13
3. 20

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?
I; D 2 15
3. 20 4. 25

J&IATHT & AT (5, 6,7, m, 6,7, 8, n) T
IO AET 6 AT Tgoleh (ATH 1G]

S 3Te) aTell 37h) 7 8 df m X n=

1. 18 Ziv 5D
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=

1. 18 2, 35

3. 28 4. 14

T &7 PER NeA & PR &1 T
WIFAAT 1 @Us A m I-m g, 99 gv5
W Wus f&Ug § 38 JAR 10x 10 X
SHAT AT hT HhdH fohdal dfgdr Rt
ST "ohdl g2

P

50 cm

1. 50 2. 100
4. 250

18.

19.

19.

20.

The diagram shows a block of marble having
the shape of a triangular prism. What is 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?

H
B
b
50 cm
1. 50 2. 100
3. 125 4. 250

fFdr 3 9T #H T MR Hlel gl
$Icy I Th gd ¥ T Il 8 SUH Teah
MEATHR Foigell 3T gl Pl I Folgel hl
BT wAA: 2 AT 9 1 AT &1 el &
fohdell 81T ga & &R &2

1.

2.

ol O
ol o|w

3 4.

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

filled with liquid?

[, = 9 2
8 8
5 o 4. 7
8 8
Rea Ta=T 10 : F2, . D8, C16. B32,
A64.
1. C4 0. E4
5. 9 4. G16
Fill in the blank: F2. . D8, C16, B32,
A64.
1. C4 2. B4
3. C2 4. G16
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3eTehl 3T 3 gishar W AR g1 Ir 39,

A Pl SAFASS,  HlFdHIS, Tl

SIITFHISS d2T IFAAAT Jd # Ooid g

3eAchl el [delTdr3l a¥ TR fodFd hUsAl

H I hled IT TET 87

1. 3FEAAAr > ATFAST > Fehl SAFAEs>
lde] SATFASS

2. 3TFHISTeT > Hided SATFATSS> o
SATFATSS> AT

3. oWl SHEASs> JFdieled > JFAfAar >
Sleel SATFATSS

4. FAAAT > Gehl SATFAISS> hidd]

SRITFATSS > TRl

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 1s 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

ufafafcass T 3TcAgcar ham Sad &
AT &1 Teh ITcHEAT HEHS 30T & [aFaT

WOT H g Tk W AT Slaldl 8?2
k K K
4 S [E.5] == [EP] == [ +P)
1 ]
<ka
I k] 2 kZ
3. ka 4. Kk,

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

Kk k k
o S " [E5] = [E.P] = [ +P)

l ]
<k4

1. ki 2. ks
3. ks 4. ky

23. FEUT 39T & T Fa & I ia-ar

23.

24,

24,

23.

23,

el et g2

l. Il SN & g AT
HMG-CoA RE&ca

2. SITHAYUT HlfAhGed H gficd gidr gl

3. 399l fATHATIN A NADH Teh -
& T H SHIHA 31T 8

4, CTATGAT H HlelEo LDL SaRT gRafed
g &

Which of the following i1s NOT true for

cholesterol metabolism?

1. HMG-CoA reductase 1s 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 1in

plasma.

fFrdr Sla Bieal @ ReRa &4
BIERITATIST & & Udd  HedlloshdTHT H
AT 8

1. GISSIST HEY dAT Hgddlelsh Al ThATd
2. diel 3{dlel dUT el oAl ATh ATy

3. ST AT hATd dUT glosioled TaET
4, Hggdlolsh dAT FATAIREN A ihAry

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.

QI SRITRISRIT & 37eX Jfedrelldl  fawToy o
a9l 3§49 ACId 8:

1. #A IRkl

2. Ad:HIARAT TAT HETRIRAAAT, aral

3. d:HIRNBdr dAT Bioel JoIddd, aral

4. ATT 9rfthIferehar

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

1. Only endocytosis

2. Both endocytosis and phagocytosis



26.

26.

27.

7.

28.

28.

3. Both endocytosis and membrane fusion
4. Only pinocytosis

Bifecar A wifear & d9regd fawRor &1 @ror
fhar ST @aar g dur fauver afa aResfed
hl ST Tehdll § 39 GdNT:

|. UATUIdS T FEHGRI

. ShHATIETUT Solerclel HEHGT

2
3. URETHe golarglel HEHGRIST
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

feeelal & N-cfHAsel @ vafceT @Hg &l 3cAd
w1 H el Sivafcelst (HDAC) Tk 3¢k
S FH HAT gl 38§ Yfpar H Greld &
PII-AT TTHAT 31FT iFAfad 87

IS IG] 2. AHTSAeileT

3. ARSI 4. g€l

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

3. Asparagine

2. Arginine
4. Histidine

& TR CoTEAT ool qieehl H (3HPT T
dI foar foems) fordr gaaT ool KT &
Boell Hhed &9 &1 ”Kegdd 3H YhR
AHRIATId HraTfead fRar ST g1

1. IIRERE™ s araa

2. UTSATTAT FATUTART aRT IUTTAT g
3. STCITARTaMT JehTerIgetr fests
4. HITAT AT deUTd 3Tl TIgeTdd

Labelling of membrane spanning domain of

any integral 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.

29.

29.

30.

30.

31.

31.

32.

To[ehlol TUT olefelsl alel 3idfafsed Teh HTETH
H S.Hlell Ah8d & AT gl Tehlal & &7
gl X p-dlelercrarss T fAcafed

1. 39Rafda @l

2. gfaa gref

3. &R gl

4. YA #H &R JUT deueard aftd g

E.coli 1s being grown in a medium containing
both glucose and lactose. On depletion of
glucose, expression of -galactoside will

1. remain unchanged

2. 1ncrease
3. decrease

4. inmitially decrease and then increase

DNA H gfash-Isol #ofdl &1 Jfe-HFd &ifd
JUR AqTET Il &

. EASTT 3T 9 arr

8T 3Toa! &TTAgYUR &aRl

AT Ieidiolel ARl

IG5 MIRINN TR

e

Error-free repair of double strand breaks in

DNA is accomplished by

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

3. homologous recombination.
4.

mismatch repair.

HIfAAg TTAAT 31Fel S —~COOH HHg hifAehT
el A @ fohden 3TAT &

& 3y, &
dohd 82

. SUYT dUT YT HEY

2. YT dUT TATSS HEY

3. THATSS ddT 3 HEY

4. TATSS U7 SRAENFATCIh HAeSaIss TaE

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.

siRNA @7 miRNA Gl gaRT RNA &g
AT g1 3d% IR & v v Fsr wyat #
g HId-AT T gl 8l 8?2




32.

33.

33.

1. siRNA dUT miRNA &Il DICER ZdRT
gamed gl

2. siRNA ddT miRNA Gl Teh g sidiiceh
T T ARIdT Yeld ad g ol & ar

3coal BT gl

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

4. ZIM ¢@RT miRNA HAAT §, TJ siRNA
el |

RNA interference is mediated by both siRNA
and miRNA. Which one of the following
statement about them is 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 i1s a natural molecule while
siRINA 1s either natural or a synthetic
one

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

MHC @ 1 4T @@l 11 U3 & $& ofefor

fAFTaa § R e &, S AT J97 1 MHC

W o] BT &1 39 9gdre|

1. Y Fhglehd HITAFIAHT A I TWhd:
ffcgaa gia &

2. I &1F-8ITAT gad Il THeIcs
qIferITerss &

3. @ IR Sl GfdsTsl Thsl Pl FeTed Ha
H giFAafad gl

4. B RITASRIIT hT Tdel Bleel H d AT
Bl &

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 an all
nucleated cells.
2. They are glycosylated polypeptides
with domain structure.
3. They are involved in presentation of
antigen fragments to cells.

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

34.

34.

3S.

33,

36.

et SlamEpt 7 9@ fRddr oageae A
3YRITASRRT TATATHIOT 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. Mycobacterium tuberculosis

s #& @ +F-@1 el @ ASSAH

TIATST LT 72

I. PIRIPT-TRIgad & TUA A dTel IR
Tsh WA HT HISed Teh 3ecollel hafl g
h{dl|

2. HPAIT & AN ThRI H egoilel §ARM
HiFATeId gl

3. el 38 W & fAU Hised wtar g
G fordl HIRIAT I TACAAT HAHT
q UohdT gl

4. 3ecolled g gHmEr AFfFaFdd IcaRafda
ST § Sif 3calaiiadr & v fohdr hiferenT
&l ITHYIE &7 ST ¢l

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 in inherited
forms of cancer.

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

4. An oncogene 1s a dominantly expressed
mutated gene that renders a cell
advantageous towards survival.

Ael-TeallsH & aX H fhd I e FUar H

d PIA-TT Ted 67

. fFdT IE-TeATeH & UH ST HIAFS
HoldaAT-3Ta8 &9, Teh URiSieell &F Ul
Th HHIRAFE IR (Toollsd) &
Bl ¢

2. TIOIT # 3edeh YR & AQ-Ueollsd T
ST g




36.

37,

3

38.

38.

39.

39.

3. ATal-UeallSAl I Hhd-URSHUT IS
BIERIOIRIOT  JIOGTdal I FiEATod
LAl &l

4. USRS G-FNEAT & T ATEI-ToollSH
arely g afehar aid gl

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 involve phosphorylation
cascades.

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

hARTRAT $r gsfear ured ot ___ & gId &
1. 91T oddl 2. TSca=r

3. ACIcadl 4, Idcadl

Bones of vertebrates are derived from
embryonic

2. epiderm
4. endoderm

1. ectoderm
3. mesoderm

fapra & SR IfG Tohdl pIfIer I foRdT
faw smew & g frar Srar g v 9%
Seolldl &
. SgRITFaITel
3. fauiRa

2. quTRIfFaemel
4. faafea

During development, if a cell has committed to
a particular fate, it 1s said to be

1. pluripotent 2. totipotent

3. determined 4. differentiated

IHTI JUII A URAS TSa-3eR a7 g8
AR grar &

1. AU JARr T

2 ﬂ*’f\t‘d

3. ITHRMT H Y T
HIRABIIT & e HTaRIS A

s

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

1. the point of sperm entry.

2. gravity.

10

40.

40.

41.

41.

3. the point of contact with the uterus.
4. genetic differences in the cells.

WSy A cfafasasd & aRieT  ShIoT

HITAST HT TTRUT AFIdd HiTd & ehd] ’%’I

AT FUT I ggdlai:

l. ORI ATl Bl § TAT YV hIfRABIIT
FI FIAT FIAT g

2. USATUT HITARTT IR AT HI ST
AT § AT AT JIARIGAG H Tar Ll
el

3. SId WRET AfelehT HTET JIARIGHEG H Jarl
Al &, TIT FTdedrdrd AR aHET
gl &1

4. Teh YShIUT dheeh USHIRIGAT H Helldd
BIaT & YT qEXl FArT HIRAFIHT & a1y

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.

R I¥er g@ar & T JdAdre TEdITH

ST IATARTRIIT  (nod) ST hgolld g'] nodD-

pIfsd U

1. Uk THCH TEBISA g Sl Nod FReh H Tah
JHT-THTSS el &l ST gl

2. nod SFT & I d1UdT & JAT IHT nod
Siell 7 37Tel@ed T IR FAT ¢

3. N-UAfee IolehlotAl 3fafrsel
I 3cART T g

4. ey A 9y fafdrsear &1 gIfad
FT ¢

I Hgddoddl

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.



42,

42,

43.

43.

44,

44,

45.

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

fdF7T qgq @Al # & FiA-ar giducs
feffcsr g AT F Thd IRFAIT g
39T T 87
1. 3TerdeT

3. gracialsioled

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

2. [AssiTodd
4. UTed 8 31+l

fGag-ced 3faerH gur fd-id & Siideg A
fAesT gdRr-afgdr A { Sld-AT JHW AT
g?

1. STSCeld e

. forceishlay

. QUSIET a0 faEyer 8

AHTA

= L

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

gRdolded I ANer’™T  Bleel H 9
ATATHAT & ST Solaeiad YA T ol HH
fdFT # @ sld-ar g2

. P680— Cytochrome bsf — PC — PQ

. P680— PC — Cytochrome bsf — PQ

1

2

3. P680— PQ — PC — Cytochrome bsf
4. P680— PQ — Cytochrome bsf — PC

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

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

URfY AP H Tofehlol T FATETT faaOT

P Segfeled 580 JhR gfgd P 8-

11

43.

1. Jofehlol IRATgehl T BIEDIRellenioT

2. To[eplal URAgsl & Hdfdised d:&l &l
SIS Bioall & 3T TATATALT]

3. Tofehlel RATgehl & folT mRNA HAWOT &
geHA

4. TIEPIST IRATgeh! sl TAHIREDI R ellehoT

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.

46. Tec@ScH & 31eY haelel &l IRdgd 399

46.

47.

47.

48.

read %:-
AISTH-TAHT Tofeplol IRaEesh 1 (SGLT 1).
Telehlol URATgsh 5 (GLUTS).

SGLT 2.
GLUT 4.

el X

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

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

2. glucose transporter 5 (GLUT)).

3. »OLT 2,

4. GLUT 4.

ITHFA  YAISdTs  dAfAT  PIRIGIST
ITARI-hIT EIBT f&era %"‘:-

l. ARIoo] o ALY 1T HIfApT T
2. ATG] & Y hIRABT TS

3. Ao o

4. JREATRT T[T

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

Teed g & 3{aY Yweigs Widigs | ganrT gfd
Ud f3Ucerss 9Rdfed gld & foga fou

EIT%?‘?:-
1. Na’ 2,
3. H 4. C1
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48. The di- and tripeptides are transported in the heterozygous mouse carrying one normal and one
enterocytes by peptide transporter 1 that mutant allele depends on the parental origin of
requires:- the wild type allele. Such pattern of inheritance is
1. Na* 2. Ca™ known as
3. H” 4. CI 1. Sex-linked inheritance

49.

49.

50.

50.

e St # § SieT-ar @@y 78 &

. YRAMCMcHS O [RAT  3fcdchailel
fadwar & v gaRAT Jeomwar & gRET
# gRuifaa g g

2. Aol [AAYdd F¥hEl ddd TaTRor i
JHIOIT LT 2l

3. URAUTcHS ATl gl (QTL) F o
Tellel JUT/IAANAT H Th AMMcHS T
@d g

4. IRACNcHS [AAYAIT Rl HIF0T  HId
Tellel Tadad: A@AqSid AT H9cgied ol
961

Which one of the following statements 1s

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.

Tk gfgdr St segleld-old fah dRe 11
(IgF2) aTel &I Tollel @l §, 3THYT H ATRT
g; Sidfeh Teh gadl Ifgdr, S Ay R g
al 39Rddl Uelld I@dl &, dHAd gl Teh
HAYROT JAT Teh 3cUddl Telldl dlell Teh
favagaal gigar &1 AT g0 JhR & Telld
% Sl did W IR g1 qemerfa &r uar

S1.

S1.

52,

2. Genomic imprinting
3. Gene-environment interaction
4. Cytoplasm inheritance

faFsT Ul & T Hia-ar ger a8 &2

l. 3TIdiAeh  AUTOT & HROT fhdr BT
HEET & e AeAdiRIh TIROT HT &7
BT &1

2. fpdEY HEEY & S T H O 39TEUd
eifdey  Tellel &l HEAT 3ediRleh  §R
Hgolldl gl

3. AMafh HUGTT FAIASIAT & Tl A
&g g

4. &fdeY Tellell & foIv aftid @AYIASAr &
HT:Uoleddd 3dedld IROTTAT gldl &l

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 i1s a reduction in levels of
homozygosity.

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

Aol QR JUT oTel HT@l dTd Ueh o SNl
AFE! & SHAYERT FT g7 T (y) el (y) A
UHTAT & IAT ol (wh) Q8 (w) & JHTET &1 X
VTS H Gl afgd 8l &

i. X"7Y 2. X'°Y
3. XY 4. XXy

S2. What is the genotype of a male Drosophila fly
I Feed & that has yellow body colour and red eyes.
1. TORT-Hededd aRImTid Brown (y") is dominant over yellow (y) and red
) T SHEOT (wj 1S dominant over white (w). Both are
4. HIfARIGeT FRATITA 3. X™Y 4. XMWY

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

S3.

ST Y Y&l Hehgehl & AT AT &
dhedy YT & ax H Ry =™ e
HAAT H T DioI-AT Tal T8l 87




S3.

54.

54.

l. 3T TAT Fehgeh, AT I AT fATcan
H UftcelvolSeshal ol AT g

2. 3Tl JUT Fehgahl A M TATT & faw
RS UTAAT el AfAAs gl

3. AT dUT Hehgehl, clddl H DNA & ATY
Hatd fBEeIeT 3eTdied &

4. AT dAT Fehgehl, aldll H RNA TifeldARSd

g8o 9L o gl
)

Which of the following statements i1s 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 1nitiator amino acid for protein synthesis
1s methionine in both Archaea and Eukarya.

3. Histones associated with DNA are absent in

both Archaea and Eukarya.
4. In both Archaea and Eukarya the RNA

polymerase is of several kinds.

fAFrd B3FHe YhRI ol 3adehl A9al  STd
S8# 9 9 &9 &, ¥ gATeld

f2Fryre STTa
a . 1
@ | sgers | () | Feewa
(b) | Fifceaa (1) | gerreATZATeT
©) | senfrfeae | () | iR
d) | §RwaRaEr | V) | 33REue
(V) | geatonEr
. a—m,b—1v,c—1,d—11
2. a—1v,b—11,c—1,d—-v
3. a—1,b—v,c—1v,d -1
4. a-v,b—1,c—1,d—1m

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

Larva Phylum
(a) Amphiblastula | (i) | Mollusca
(b) [Nauplius (i1) | Echinodermata
(¢) |Glochidium (iii) | Porifera
(d) Bipinnaria (iv) | Arthropoda
(v) | Annelida

a—1li,b—1v,c—1,d—1
a—1v,b—1m,c—1,d-v
a—1,b—v,c—1v,d—1
a—v,b—1,c—1,d—111

LR I (=
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D,

D,

fa9g & T&d &A1 & e
Q'LI GWHJEFGIHWQw
1. 9 e

3. ThIleisSaT =rer

TSI 3T H
Helcd 3TddH g7
2. IS

4. Hl1H

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

56.dT-siasElel & fdedel-AH-3mR fagia 4

56.

S7.

S7.

[Aeheld qaleAT T & @ -1 =78l §?
1. frdY gdiT & garfaar $r a&ar &I 39s
&Il & HIEY 3IUTd H dGT dlfgd|
2. Gl foh G&AT &l difed fob dg Iid
HIA H ST HT el gl & AT bC|
3. YAl & dR-=IR I T1d AT HHET
Bl ATfg |

4. fdY ediT &1 gefd T=Rdr T faseadt
gdrdl | 3Hehl ATEY gt @ |Efd gielm
Sy

Which of the following is 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.

gedl & FHAT TSIl & 95% T 3T gl
et 9@ HRT faellue et A ¥ fhah

G g3 AT
1. 3Teffaere 2. 2afaae
3. OIfAde] 4. AT A%

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



S8.

S8.

59.

59.

60).

60.

sardfaydr & fder dffges dig &gl & &
FgH AAVEHT UIgy d HAFRRAT I ITddA
HET g7

I. gerels

). 3SUThicag UUsial

3. STfolel &l 3Collcdh el
4. §8¢_ FUD T

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

I{HTdTehd:, 9T e r o iy faaiaa grdr

Tsh ST & fIT, 3TN FEIET GIlAsT HIT &
1. (Ny X2)/r 2 M2/
3. Aln2 4. Inr X 2

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

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

3. Aln2 4. Inr X 2

GfeyoT 37ALRT dUT hIRT H Th & Jallid o

A€ SToT TPl & Sared 9 I gl IdA

qAS & WUR W, 3§ idA I Avaaqm

AT TTEAT foed H & &1 87

1. o Il SI1EI H Teh & Ul Fl 3gded
Ud shHATARIE TadAd: g3 2|

2. FSAITAAT o 3TShIehT H GIaI0T AR deh
garg fohar difer AT MTETeAT sl FEATAd
Y Hh|

3. YSAIAAT o G807 AT H 3%hIshl d&
garg {har difes A7 HTEISar Sl JEATd
Y Hh|

4. gt & sfderd # o fdg @ gfEo
HARHT TAT 3ThIAT JTAT U

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 1in South America.

14

61.

61.

62.

62.

63.

63.

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.

fPa oRday & Taaf-fRdlsRd a1 &
WAfAS AFHET doh gAdH AT A qguﬂ“
I UTTehdr g?

1. 2NarSuT SHfedy guiuTar gt

2. "THHEA

3. HETHHG
4. 3SUTh{cEel duT def

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

ATHATETIT bl ITIRT/IUHNET &THAT 3TddH g
|. HAETHHG STl & Coldsh TGl H

2. RUFd LTdISuT Shiday dal H

3. UEi9d g AT H

4. 9T IRET HAAT A

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.

A1 7 O *la-dr AT gonfa &r faevar
el ¢ Sif 38 adiueT & folv ¢ Jardr § °
1. f[ARISea gz

2. 3e9 T&aUa &THdl

3. 37e9 Ot RRufa

4. T 3TEIET Yelcd

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



64.

64.

65.

635.

66.

66.

ATATETRIT Hollal Al H 39T gl aTell

Gcshd Siel 3fe TILLING g} H A

BieT-AT TILLING H I 37dT 87

1. ENSFEIRIA-ATEIT FITAUT ZaRT T-DNA
CEED

2. Ac/Ds 31@Idl &I 39IET Hleh  cTardled
CECED

3. SUTST HAT Hoblade & AT 3caRddoleddd

4. degdvdelsl @RI Sfiagedeh TRV

o d-o

TILLING 1s 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.

delegy Hooll fhUT & 3dTelelel & SN HIY
AEIH H IMFGT g AgcIhgiaed & 3HeTard
B dold W foaead # F Sia-ar dfera forar
SIRIAT?

l. AYEUTIeh Hel Soidl|

. HYEUTAh WRIg T

. Hol GITeAT Al grafm|

. 9RIg GITAT gl gIair|

= W N

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.

e & @ Sla-ar g @1 g7 ReR ¥
|. ZISfehH HiAlPIHH

. CISICHH FIFUFCH

. CT3IeHH TAlaN

B OW N

Which of the following 1s wild relative of
wheat?

1. Triticum monococcum

2. Triticum compactum

3. Triticum vulgare

4. Triticum boeoticum
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67.

67.

68.

68.

69.

69.

A TUT B & Aided-FAGIdl FHsfeld Ucrss
gl 3ethr 3T Rd & ST Tl § Tg
3fhd i

I. et gfaafoldr JuiATel

2. YISl gUTHTAT

3. gfacifea quiATer

4. USHeA JHeIshHUI

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.

et fowat 7 @ o fov $pe difeaq
TRIETOT T IUANT IUTFATH &2
1. a7 & 3 A dAT g Hg THHI:

dfed gl

4. @1 GHE ¢ dUT & A H dcd  THTHA
el &

The use of Kruskat Wallis test 1s

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.

most

Adel ColoAT Hefale fafer garr faer & @
fohaehT Td2eYUT &1 Hehdl 87

1. Yf3Areigfeld  DNA Hells

2. Yl T

3. fordl faolasd &1 9T geica
4. Ael-HFd GIAAUER Al ishar

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.



70. yafeia-@s &ed SgEIT (AFLP) & fow fae=

70.

71.

71.

72.

FUel F @ Fle-ar TE L

. Irefeedeh  dAT SNA-[AAW™T 3UhHG &
Ueh TSl & 39T 8 PCR

2. PCR 9a9, deudid 9idetid TeollgAl &
g 9drded

. TASY UsallSsAl o HTY DNA I 9T,
JdeudTd Ueh PCR TROT

4. 9T ToodlHl o 1Y

deudTd & PCR TOT

(d

DNA <l Ylddd,

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.

HIT \PART 'C’

Teh [dad dF # 30°C A9 9T HTATHAT 4 = B
& T 9 Al &1 AlTeh HFd Foll TRl
(AG,) —1000 hol/ATT gl ST A dAT B &I

AGdrd &AA: 100 ABHIATAR TI 100
fAcATIR & af Afecdshicd HFd 3ol (AG)
gRadd AT §2

1. 3160 2. 316

3. 31610 4. — 3160

The standard free energy change (AG,) per
mole for the reaction A = B at 30°C in an
open system is —1000 cal/mole. What is 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

sfild &y T Fgaellh 3HFall dAT UK
I3 & R & fr o Ara suar A
HId-AT TaT 87

. DNA & T d 39U @l H &Rl &
dIe gISEISle e Uiy gl
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72.

73.

2. TS dUT ASHIA, alell &l Teh HiTT
THE & I 3ol TUTAT |

3. a-Hsfedl dur B-9c’T & g gfade
W qg AEA &1 HATT geareld 3t
giadT e g

4. T B-Alg IR TR el & SoIaT gl
S aAr g UfAer 31Fell & gfddd

IV GaRT B-AIS & YhR T A0 FA gidr

3

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 1s formed by four amino acids.
The type of [-turn is determined by the
dihedral angles of the second and third
amino acid.

fordl GIHROTHIT aHA TANRT H Teh AMeehel
J FAAT I I daT I W A&7 Jifeeer &t
Ao W @FT AT 39ARET RT3 e

ST JeTuT TR
(a) ADP + Pi

(b) STSATSEIHIAT, Teh fagITereh

(c) TIMASTAA, Teh ATPTH HEHS
(d) FHTTSS

(e) GiFHAC

Oxygen consumption
_—>

Time ——
P 7 @ Fia-ar dR=Sikcar i e
3GGFAT: FHCT &2
l. I-b; II-d; IIlIl-e
2. 1—a; II-d; Hll-c
3. I1—-a; lI—-e; IIIl-c
4, I—a; II—c; III—-Db




73.

74.

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

(a) ADP + Pi

(b) Dinitrophenol, an uncoupler

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

(e) Succinate

Oxygen consumption
—

Time ——>
Which of the following describes the profile
appropriately?
1. I-b; II-d; IlI-e
- 1I—-d; Il-c
II—-e; IIl-c
- II—c; III-Db

= L
e
el

T MYUSdl oI, Teh g THT g UAAr 31ed
&l 19 e THA HFell § FiAEATed T
ferdY WIEeT T TRRAT &l HedThed HTA HI
AqSTer AR ad &Il TRdr 9IcT & Tolw 9re,
$sferdl, GcaRl, WA shist AT WA Tcgl
H TfAaT el & gfaedrdsy ox, eMeshdr o
Rar A& Q& aRgaar &1 gefor R
SIRESIISE

g | 3 : |
90 s H ;
: s || 8
g ° z
X 3
il i
a) 9Tt H A0 TgaT gl
b) Ieddl H 3 T ol
¢c) I8l H & g gl
d) Fsferal H HA =T &
e) Adal H ¥+ TAgT g
3WFd HUAT H Hid-T Tal 87
l. addT ¢ 2. cddr d
3. bdAT e 4. addT b

75. et U3l & AH ShEId Y

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.

" § ;

ET : gl ,
: : : §
§ .

b - ;|

Substitutions 1n

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?
l. aand c 2. candd

3. bande 4. aand b

(A) ) (B) ) (C) ) (D)
?Oﬂ ?on Ccoo ?oo'
?Hz ?Hz CH, C=0
HO—C— Cco0 CH— coO0 CH, éHI
E‘.Hz HD—tl:H C=0 {I:oo'
éoa' éoo' coo

1. A= 3SAITACE, B = a-shicldelelT,

C = HTFgaiviaee, D = Ace
2. A=Tage, B = wr=afaee,

C= H—W,D:m
3. A= 3sdIdce, B = Ace,

L= Q-W,D:m

4. A=T8¢c, B = sHITACC,
C = 3FFAICACE, D = a-HIEHoeic

75. Indicate the names of the following molecules

(A) (B) (C) (D)

tlzoo‘ tltoo ‘ Co0 CO0

(|ZH1 tI:H2 CH, C=0
HO—C— COo0" CH— co0 CH, CH,

t::Hz HO — (:ZH C=0 CO0

CO0 CO0 CO0 "~



76.

76.

i

77.
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1. A= isocitrate, B = a-ketoglutarate,

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

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

fordl TeollsH (Teallsd 3TUT $IR = 40,000 D)

FATHAT (V,,,=9Td A RIS 4pmol

o JATHAT I, TeATSH I AT = 2ug) I

INT-=IRT J&aT ug fafdrse afraar §

1. 80,000 ¥fa fA«c, 2 x 103 p AT HIAUR
EIGREGE

2. 80,000 9fa &ae, 2 x 103 p A HIAIR
gid s

3. 40,000 9fd fAe, 1x 103 p AT fhIATUR
gfa Asc

4. 40,000 9fd Adc, 2 x 103 p AT HITIR
gfa Asc

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 = 2ug) are

1. 80,000/min, 2 X 10° 1L mol
2. 80,000/min, 2 X 10° 1L mol
3. 40,000/min, 1 X 103 1L mol
4. 40,000/min, 2 X 10° p mol

substrate/min
substrate/second
substrate/min
substrate/min

HIRERITAE & FFT FUAT § T HiT-ar g

el g7

1. STdfeh T H Teh I 3 T Teh AT
HEY GaRT Fell9e1d &, g H Iar 3o
9T Teh TAISS 3EY & IEd FATdeld gl

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

3. 3dH H AT Ueh H Tah hidad JEY (C=C)
Fdafafsed g ghdr gl

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

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

78.

78.

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.

da ffieq v afaar & s.@er
faerf8d & =T Tk H, efhlal Hdfafeed
Ush ATEIH H dg [dhidd 6 =T gy &,
To[ehlol AT Aetarelol el dfdfsed ATETHA
H;, deX # ag fadet ¥ gofad far &
foie=T M a1 gohl I 3YTR & AT -

Number of cells

>

Time

l. a Icfohlal A Tdpf@d AT I1:T; b Tl
dar deeeisl A Aefad fear m&am o
faeist & Twfad gl

2. a IIPIST TUT dorerelal A s femam
IR, b Tfeplel A faf@d fhar 3w ¢
fasish & TwfAa gl

3. a Al @ HHAT & b Ioeplal T
dicferelol H TAshidd TohaT 13T, ¢ Iofshlal H

4. a NS @ HHfAT §; b Ioeplol H fahiad
fehar I, ¢ TRl AT dtelaelaT A

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

=

b

Number of cells

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

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

3. a 1s infected with phage; b i1s grown in
glucose and galactose; ¢ 1n glucose

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

AFAAT & DNA  IF-IIAHGOT  carT
qgdlelal & v o 3wt v &7 fow S
6 FIF JaA:FHdd &I H Tolld Foed &
Johd gl AT ™ T d3ca Myor H
gdier (A, B, C dUT D) I Ygdlad foledh M=

AT, F= T &

M (mother) : __: _hl _: _T —a :
" —> —» —» +

F (father) T T el

1. A,B,Cddar D
3. AT ATAT D

2. A,Bdar 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).

— —> —> —> "

M (mother) N _a b ‘
4 e s ‘

F (father) & =k = =i s oih__}

I. A,B,Cand D 2. A,Band D
3. Aand D only 4. B,Cand D
Ig GUEAAT & o orel TR IR Beel

T “d8 3” AIcked Bleell & IR-9X Cl' &
URdgd & U TehAT SFASR &1 39 gca
& foIT “d85 3”& CI e TId H Th
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SdeT g fAvias &1 s eue & W
§1’f, pH 7.4 & BIERC-3HIITRITAT STduTaTd
(PBS) H fadIfad dTel AT HITARI3T (RBCs)

& 3¢ Ush BIET HUMIAT gfadifea Tas (x)
P dead dUT FAY WA HT 3IIFAAH AT

FAT 87

. RBCs &I BEHe-3HIYTARITET oduTsial
(PBS,pH7.4) H xh €Y 37°CH. H 30 AT
& foIT FsAA

2. RBCs&r PBS # xah &Y 4°H. H 30 fAdc
& [T FsATA

3. RBCs &l g4 Hethe-3HIUTAUUS (pH 7.4) H
X & Y 37° Q. #A 30 fAae & fow
ICH[ Y

4. RBCs &I gud Hebhe-3HIUadedr (pH 7.4) H

xa?{-

2T

FSATIS, deurdrd NH, §Hg IRddes HR

37°CH. H 30 [Asae & fov

(Teadreil URddel) & T 3TAR

It 1s well established that “Band 3" protein of
red blood cell membrane is 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.
Incubate the RBCs with x in phosphate

butfered saline (PBS, pH 7.4) at 37°C for
30 min.

L.

. Incubate the RBCs with x in PBS at 4°C

for 30 min.

. Incubate the RBCs with x in Hepes sulfate

butfer (pH 7.4) at 37°C for 30 min.

. 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).

SeFeldeoll AT (IV), ST Ush JUiAg AR

A

gAldlAT (HA) Wi 8§ 3HRA  fSieel

off faw

J

g 37°". ¥ JATHEAN & 3HST &+

Heldel YThdT SART YAl OIS ShITARINT &
HeX A Xl gl IV & JdT gfad el
H HA Tk AT Slecll 9T &I R b
Pl gar & aur 9t IRl &
HA:FHET Bleell & g IV Bleell & Holded




31.

& for SFer 'l

HIAPIAT & 3HeL IV, Jqar AT

HAHIARAT, deuedld HA H 3R

TSI Bleell & T IV Recl & Joddd

GaRT ATARIhd gidr gl fhdr &afa & afe

IV Biecll &l TaleAT Bleell 9T 31Y9al

tﬂﬁi"r HIFAFT (AT HIASRAT H HIATE) &

AT Holdd oIl dlgd g, [ead H & Hal

aRTEAfT @ T

[. IV&! pH 5.0 W YaivarR deuerErd 37° 4.
AT pH 7.4 9T 3HAT YIST HITRIRIAHT & a1
YA I Holdod |

2. pH7.4@UT 37°"H. WX IV &I 39=T 9oy
IR o TTY HEHA JUT oIl b
I CEInE-CI

3. pH5.0 U 37° H. 9T IV dUT 9rey

hITRARTIT hl HETUT dTAT HATdd aled
3TATT STl

4. 60° E. I 30 TAC deh IV &l FSAGA &
A A & &g 39 pH 5.0 92T 37° 4.
QT OINT RITARIIT & TATY ESd J2AT
AR glel AT ol

HEUT 9T, 9Ny

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 1s 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 1s
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:
l. Pre-treat IV 1in 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 37°C.

20
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33.

(RBC) T&leell T
TTShIBINGT, Bl &I Tah g IR el &Ld

g dur N-TAr Segifdieed: dfgfase gidl ¢
der C-Ta grecarfole 9red 9 3g1Ad arar
gl N-f@u g c-fAu uwerEsl & Owg
IIRI&AT (FeRIFURT &/ oigfeld) ol Tl
& Y Beell & 3IR-GR TdlShPIRd &
felfa=ara & 9TAIOIS Se3AT ST dhdl gl
[T FUAT A T hlI-AT Hal 8?2

[. 318J00T RBC, C-Tar 9faef & &y

dgfeld g FehdTT &1

2. GIETETd RBC, C-TORT 9ideil dar N-[iR
9fcef, Sl & /Y oigield g1 Hehell &

3. 3&UUT RBC, N-faTr gfaRferar & &
oIl sIgl g HehdT|

4. RBC &I SEITdRd 1T N-TaT gfaeiaar
& HY Agfeld 8 Hehell &l

Glycophorin of red blood cell (RBC)
membrane spans the membrane only once and
the N-terminal i1s 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 is correct?
l. Intact RBC can be Ilabelled 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.

& UMAAITASA-(RNA Fdeq, T@r Iord
gfdehISTed dfafSed (RNA IFd TIAAT 31Fe
& Y JYTTYT AT & Tohal gl Fg ST
20 =T (RNA AU @A &, duid &o
Samp3tt & 38 {YeH & JAET g S
TCIAA & Tl SI™T (RNA ((RNA®Y) &l
9 Told THAT 3HFd  HAAd & fov
aifevl & ¥ Shar] e S # seerfae
g 31d 5 %“’F’e‘ﬁ' Sy 'fl:ulf

ccl o M
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[. g HIRIT Siarvrides Yidtd H Teleriae

3UREUd gl g ECCICEEEE ] IRAd Te[eAC
Pl T Tl W TEfAT # ol &dT gl

2. o1 SO H (RNA & foT fafrse
UTAAITHSS (RNA [UCH (tRNA) (RNAE"
Sl o TOEIAT & AT T g

3. 31 SO H (RNA®" & foT fafirse
UTAAITATSS tRNA AU¢H (RNAS" &I #Y
TelcTAC H AT &l gl 38 d1g Teh
GO TsollgH AT (RNA" & ToleTHCT
I TofeTAeT # aRafdd & T &

4. o1 SaTOI3 A, TRAAITAR (RNA [@ueq
(RNA®" &l T[CTHT AT ToClfHal T HATRId
AT &, I TAYUT & GRTA 3eteh!
IARIHAT & TR |

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
glutamine (tRNA®™) with its cognate amino
acid. How do these bacteria manage to
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.

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

Flfeh Fidpiaad & SR NIMSTHAGTH
Agcaqul HfAST H9d §, 7 UeollgAl
Gihddr &I HGHA I dlel Fepe AT
vy sgEEar H foefad 6T gl
JHTIAT Peheer AU 30wy o8T & §9 H

34.

35.

OB AIAGY & R H R ¥ (e

HYUAl H U HhiI-AT Hel el 87

. Fifeh heheNdT HIAFA Mg ok grdr
8, ATURUMA: 38 SIS HASE 3Tk
AT H# 9 A1d gl

2. AUIASHIAGH  garr fAfAd DNA
EARY fa<og, Tolld H, AWsdarANST
digdd AWy &I 3IgRYUd H TR
faTael # grurvra: gRafdd 6 Sra g

3. Fdifch hehedT HITARIAT H 91T &dRd
DNA @uR o adr & 3

AT HAIS diegd 3wl f R®
31fereh guerrey giclr &

4. 3 39y S AUBTSAES S [afRrsed:
Jdiedd Hld o, U GrYIRYT ME-fdhiad
FITARIHT X THTT TgT 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 1s NOT true about
topoisomerases as a potential anticancer drug
target?

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

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

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

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

qRIcRel hl FTATHST: & bR H gIfiepIor

fFar ST ¥&ar g, DNA URIde U9

IIAIRIR®| IWFd & IR H FS SAAPR

AT & T 7

A. Ghghd DNA URIRS Folld H Th TUTT
¥ U & Hedlel GEY T W
TelfeaTd 8id gl

B. fdURTeR® d RNA 3MJshA & SiI Ugo
cDNA #H JcAadl 3eJeli@d gt dg A
Toilel & T TAT gid gl
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C. 9[AURTR" T gfdfell™ g A9 wshaA
GdT Tsh RNA ALIEY { gl dTfaeire
8id &l

D. Fifh  DNA IR Teh Hidloild T
FI9ehel UshH GdRT ITiaRiier gid &, fohdr
RIS $T Fldepid gear 7 T off gig
ol &1 Hhcll|

5 YA § d Hia-ar/d ol 6/a?

. Adar C 2. Bdar D

3. A4 B 4. A4 D

Transposons can be primarily categorized into
two types, DNA transposons and retrotrans-
posons. Given below is 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 in 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

DNA 9idfddsl & gRieT do o Jfean
gedl & o DNA Uil &Hr goh-aree
afafafd garr & A8 &1 Srdr T [Afaftea
IR IR CaRT Sk T STl gl et
$S UeolleAl HI AlhTAT H QI $H Fishd
CANERIECINS

A. DNA Ulfel#ST 11 J4T DNA ferdra

B. AP Jd:wg deldol 2T DNA TolT3hIfHsS
C. Mut S dar Mut L

D. Rec AdAT RecF

gihdT & 3WaFd TeallsAl A & fhger W

fSemsar g2
. A,B,dar C 2. DJAT B
3. AdYr 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
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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 dUT FHATET AT Al Teh

Hehoehtd AT 7P il ATP, forahr p-

TATT T ﬁﬂﬂ’é’ & TTY FSATIS AT =T

IRYFT mRNA #H, 3IY$H T & IR,

AfzArerAt 2P gl W Yehe g

. Thear T aRFEafaar & P 9Rueq
mRNA H Y&he gl R Fhlfh ol
& GRIeT B vy BT CGUES
BId &

2. mMRNA & WERESRIER ¢ & BRESHC

THE  UHPAWd:  oAdfeld g1 F4lfh
31@;4‘4.9«:1 & SRl HAF o BIEhe
AT aa gl

3. ¥P 9RYFd mRNA & 5' 3T H Uhc T
AT Iie 3HHT Ggell IO “A” &

4. P URUFd mRNA H HIg Yhe gl
BT Fifeh 3TToIcad 9fehdl & Rl T
“A” HdIASE I
ar S|

58T BrEhe 3T e

An eukaryotic cell wundergoing 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 1n the mature mRNA?

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

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

2. Phosphate groups of the phoshodiester
backbone of the mRNA will be uniformly

labelled as only o phosphates are released
during transcription.

3. °°P will appear at the 5' end of the mRNA if
only i1t has “A” as the first nucleotide.

4. 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.
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TOR, Tsh [, H UedlcHohd: THAIEAT
HITAPIS T3 H T Th, rRNA HINUT &hr
It &1 T 307el@ &R & Pol 1 3USHE
& Y HIcd I TOR HIFd &:Rar gl
qUrATSHIA YT & S TOR HEfAT e &,
Pol I & 3efel@ &Reh fAEfd glaT g1 Teh
THR 98¢ JAIFT gar g, ST Pol 1 39-
SHIS & TTY 3l HRE & Teldel
HASTFT HAT gl TIG geled, TeULANd
foet 3 Fdl W AUHARSHIA Hhold
3UTNET H S HITARIT H rRNA HWIVOT T
TdX AT fhar JAdar gl 9ed YR hr
FITASRIT & [T Af&T rRNA i 3103&{5!
gR=sfeer [Fe1ad gl

t(min): 0 20 40

HAAMET 90 H GANMAT UAAT I

qgdle:

1.
2
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 is 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:

timin 0 20 40

—— ]
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Identify the pattern expected in the engineered
strain.

[, | w——
2 [— — —
3.
" ([ —
$heheUdT o IUAR, THhHAUT [HAerdr, Tr

dfegd vy fARoT A LR o

Rffcarcas 3999T IW@Wd gl 39 SROT

SFFgATcglel] Urollgd UMt aRT H&T

H fowfeia fhar Sirar gl 9fcds gann

SFFGAI Ao & &Y 9l & IR # &

T $ YA AT ¢

(i) F(ab), @S ol Slddel @IdT & oIl Hideled
HEUT ThIdT I T IWdT gl

(i) 9Tasled  AFYd Hihddl {Wd F(ab) @S
2T THICHIHIOUNT F. @S Afad gid gl

(iii)oTield W3 Hal Jidoldd & 1T FSHATT X
Ush AT T d1dT g

(iv)STTd @s T gladsted & 1Y FSATT I
Ueh TIATA 39T Fdlr H JITAT g
3RFd FYAT H A HIA-9 Tl g2

1. () dgr (i) 2. (i) T (iii)

3. (i) 99T (iv) 4. (ii) YT (iii)

Immunoglobulins have therapeutic appli-
cations 1n cancer treatment, infection clearance
and targeted drug delivery. For this reason,
immunoglobulins are briefly cleaved by the
enzyme pepsin. Following are some of the
statements regarding the brief digestion of
immunoglobulin by pepsin.

(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
precipitate.

(1v)The fragment generated is incapable of
forming a visible precipitate on
incubation with a proper antigen.



90.

Which of the above statements are correct?
1. (1) and (11) 2. (1) and (111)
3. (1) and (1v) 4. (1) and (111)

Ueh WAeT A T [O91 & g A @ weat
FQISTETRIUIAT I 3fcfer  foham  omam|  soF
SIfAFRIHT I d¢ A Th Yldold & Y
ARG fohar amar| gfasa & Ja giafeid-
TOfed  HETTeThIU3l o Tamed fohar T
39T Tg H 38 G fham, sl (i) 99

24

afFafad &1 N-FeRal dar N-CAM &
3cqRadel & JHE &l @ & fav IiRar &
al ¥HE &I A fhar a@r, N-$eRd A
3cqRade & AT HAE- A gy TUT N-CAM
H 3RTde & dY FHg- B Al e
gRUTAT & & Hid-8 Teh & G dhl 3TIdA
HTTAT &7

| IRfA® faera # THE A 9UT GHE B awl

& Iied A

A TT (i) 99¢ B (A @1 &1 gawr v 98iq)
Ir (i) IHE AXB & Fl Gdlel & 9rcd T
RIS & G AT 1ar gfasa-valea

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

90.

91.

HGIHGTHIVIT sl 3feIfshal H T PRI
eRIgasl A aar| faf @ & e g9
T T FIAFRT FfpRa giem?

. AT 9HS A

2. HTT 9HS B

3. 9HG A dUT Fl dT=

4. YHS B dUT Fl Gdied

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 it 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”* -8R FIfART-ITART ST P heRed
ASTT A & AT HIRAST & 3THSTeAr 0T
$ gRafdd & HoT fah # v Ageaqor
FADT 37T XA &1 3Tholl FITAT §c TRl
PITARIIT hT THIAIHIUT HIAR Tdg H N-
helldll & Ydhced & 1Y dcllAd: dgaarad
81 N-CAM (df¥ehls IAHT HSA 3H0]) Ig-
SF (3FFGAT o] HGIEHg) FT BT & T
ST AT hATHT & FEA-GATIIT 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 1n 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 1in 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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AT §, Teh HIh3Tde Sl JFd Ush TUA &
T 39ch Holldd ol JHIT Hldl &, HIRIGT I
gRafdd &dr § dar Sidld ‘X’ & TR Hl
TGl &, S IS TRRIGdeT H TGIAT g
39 HIRNPT PR H e HeAS Al &
TR & de= & fov IJiffs P [fea g,
Sidfeh Ueh el Q’ WIS Z’, aif X’ oh
Y HE™T & gl 39 TAShT doIT Hohdl
g o OUT H TerIdr adl gl f@eeT 3merar
H & Pld-AT Teh ‘P’ dAT ‘Q’ I A Jfa a1

Teor yfafat®ca 3ar 8?2
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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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93. fa&aT

93.

94.

94.

JAqSdl H 8 HiA-A91, Holleaddl &
HYeAT AT & ATY HT Tl FITelo &7
i) |FGF [ (a) | dg=
(1) | gzargrer | (0) | Brserers

G [ Wit | © | oy ersereter arsara
l. 1—c,n—a,m—>b
2. 1—a,11—c,1m—>b
3. 1-b,1—c,m—a
4, 1—c,11—b,111—a

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

(1) FGF (a) | Patched

(1) | Hedgehog | (b) | Frizzled

(111) | Wnt (c) | Receptor tyrosine
kinase

l.1—c,ii—a,1m—>b
2.1—a,ii—c,11—>b
3.1i—b,11—c,111—a
4, 1—c,11—b,111—a

gg U AT Sdr g o quidar fafed

ShIfRARTIT T 37U&TT Hel HIfARIHT A FHehe1al

FT 3T BT g IWIFd FUA § FIAT FS

T AFdad gl ed # @ ia-A1 Teh el

el &7

l. Hel IfABR AT €T gicdl, dar 3
Uch Shehc 9T hITRAhT dalel o [T e
gRader i 3maTehar I@dr £

2. FheUT Hel AP FIF-JAeAdIeihIOT
T Hehcll & TUT 3G & HHA-hI AT
HEET & 3cTeod T Thal &

3. RIPIAAAY I8 AwRdd #d g T
e Aol I3 &, o 3R
39Radsl &, 3T gld &1

4. HAT Sl FTT Gailed I TRE A
${ Hod gl

Cancer 1s often believed to arise from stem
cells rather than fully differentiated cells.
Following are certain views related to the
above statement. Which one of the following

1s NOT correct?
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1. Stem cells do not divide and therefore
require fewer changes to become a cancer
cell.

2. Cancer stem cells can self-renew as well as
generate the non-stem cell populations of
the tumor.

3. Teratocarcinomas prove tumors arise from
stem cells without further mutations.

4. Stemness genes can often function as
oncogenes.

faprmelier &or & 'faregRoT

Fo dxg fArdad g

A. PIRAFET Th e A= & JUc &

B. Tsh 3farur Toad ol aﬁﬂaﬁr}l’r H

fafarse Slavaafas s ged ol

C. Hhdl T HIRAST 3eTiohdT

Hehcll |

D. Tsh 3Ha¥ar SH W& Hohd QN
CEINGEIR CIGRECEG R

3UFd HUAT H T Hld-4T,

ASSIH YIRHATYT HIdT g2

hr TIRHATST

hld

Y gl

faRor v

1. Bddr D 2. AdAr C
3. AT A 4. HT4 B
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

fopdT Tt uT WX [ T T JIARIHoT JI6T

b Y

H W ALAIds 9@ @ degad-ses &

T A @1 ATar g1 IRoTAT: Fa7 gem?

[ gEicd # &Y 99Ul ey faef@d
gl ¢l

2. ST 3TIUIG I glAT AIed, 39 &9 H Th
quT 99dIe el

3. qdUIg ATYROTA: S|

4. T Al YdUG S, o 99UE, Fifh
HIAFR dgol & & AU &1

26

96.

97.
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What would happen as a result of a

transplantation experiment 1n 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.
5l URIAS HUT F AT UHh FIfRAPT ToHg

I [hrer S 8, 3T Af&d a8 & Tar
Sid H 3oT RN SIRT Tefed dTell I
T HATT BT gl 3cd: Jg AT giar g T
SNd 377879 X I & Th

1. 3feraT fafader

2. Pl fafAger

3. ARGt fafager

4. R=grafes (A

If you remove a set of cells from an early embryo,

you observe that the adult organism  lacks

structure that would have been produced from
those cells. Therefore, the organism seems to have

undergone

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

fedifder 3Fa 39aR &I AF-HAEAT 39
RO &l AT HdT § o T faapraeiia
qre, H fAehe-qqEy &7 & AR IeAqfaAw
3FA hI JdUTdT Ueh HIIAIdhIHch o & H
FTH Y Thdl gl IWFd YUROT & AT
O HUA Aetad gl
A. e 3FaT & Tdh 3Td HATET &SI 3YAR
U fdAheTd YHSd &l T &Y IS
H TWE q?-lﬁﬁ%ﬂ?—r AT § JUT THh tm‘r
Wﬁmﬂmﬁa’rﬂqﬂ gl
B. feaifass 315 & Tah 3Td HATET &I 39U
U IEYT FHEA Hl Th TAhecad Johd
T RE JAAAGTAT FIAT § dAT T qOT
qle; I GeRlcdicd T IRAA & T gl
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99.

C. {icAqfdeh  3HFeT &l 3R
Uy YHTT Elold

L

HI

R

JHG Al

g dur 3% AR

Mo Ps |
fARcEy TITATT AT g1 FRIOT FIdT g
D. ¥k 3{Fel & U 3T HET FT 3UAR

fohdiY 8 ool Sl AT qIEYT TITATIN I

I HRIOT HIAr gl
T 7 & *i9-ar vt dgr g2

Bddar D

3. Addar C

2. HTd C
4. HT4 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.

. 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.

. Treatment with retinoic acid affects only

distal blastemas and causes them to form
only proximal structures.

causes
distal structures.

. Treatment with high level of retinoic acid
any blastema

to form only

Which one of the following is correct?

1. Band D
3. Aand C

2. Only C
4. Only B

qredr & 3elfdles Uolded Ud 3ITIToldd &

GES

R IGLAEEISGI

(i) PIS STol TAT el

=

Folladr thollg

(ii) SToT TAT

CISIECIER R
dIele &
FEGTAIOT § &7
HOT Y

(iii) GIAITOTT STSITOTAT

EERCANG

,
-~ N
ELINGLEGECY

JIADIG G
faspiad giar gl

(iv) ITEISTOTAT

. A—(i); B —(ii): C — (iii); D — (iv)
2. A—(ii); B — (iii); C — (iv); D — (i)
3. A—(u); B-(1); C—(11); D - (1v)
4. A —(ii): B — (i); C — (iv); D — (iii)
99. 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. A—(1); B—(11); C—(111); D— (1v)
2. A—(n); B—(1); C—(v); D— (1)
3. A—(11); B—(1); C— (111); D— (1v)
4. A—(1); B—(1); C—-(v); D-(in)
100. fa= 2 I Wiesicay g0 fasi &
ABC 9fddTeT & 3eTaR
Sepals Petals Stamens Carpels
B
A C
$3 Siiel/3elded HReE 3al. API, AP2, AP3,
AG 31TTe, @FATad gl e yar & & Fia-
gr Teh Harl 8?
|. ST€Y &l U9 9@st & fashrd & gRIeT wadar
2 (AP2) 3felell ATHATFA
2. WIHE AG T ATl & Sfied AT SITam ¢ |
3. 378U fdshH & aRTT AP1 AT
4. ST Gl & Tdd & SR AP3 TR TFdd
100. According to the ABC model of floral

development in Arabidopsis as shown below,

Sepals Petals Stamens Carpels
A x x A
B |

A | C
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several genes/transcription factors e.g. API,

AP2. AP3, AG etc., are involved. Which one

of the following statements 1s correct?

1. Apetala 2 (AP2) transcripts expressed
during sepal and petal development.

2. Agamous AG i1s considered as class A gene.

3. API expressed during carpel development.

4. AP3 expressed during sepal development.

qed d UdTolddsh o &g I HedledhdAT &

JUIT HId FO FYA fFAdd &:

A. ESGAINT AdToldder TH  HTHALTOIT gl
g T Ot IfeEn A gy & Shfag
@Y 91 H THHAUT & YT TIIOT & STl
A S &ifd ggard g

B. 9T 9reul A 39T&Yd, WISTedsh & HTshAT
% fa%g FI I arlel IH0T, THEr 307
FEATd Bl

C. geAshar & fafse qar & 3uferd, wq
qfar A IURYd GEHASIG-HITd
3oTfder JiAATAT (MAMPs) Sl #AgHE i

arel 9TdATT 3TAATT ATl (PRRs) UGl

9T g

D. Al¢ URW & Yigul H dlelds Fe&HoI
& YTaeT FT T UhH g PBIScITo e

3cUic|
e garatar # & Sid-ar el o7
1. A, BdarC 2. A, CdarD
3. B,CdAarb 4. A,BdarD

Following are certain statements that describe

plant-pathogen interactions:

A. Hemibiotrophic pathogens are characterized

oy 1nitially keeping host cells alive followed

hy 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 1n the hosts.

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

Which one of the following combinations 1is

correct?
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1. A,Band C 2. A,Cand D
3. B_Cand D 4. A.Band D

YhIel TITAARAr [apT & [T 3aed«+

Yeldl & dR--IR Hhl  {™dh Gohrer

HIATAhIE WElA (COP1), Teh E3 FlafFaies

forrg, f@afa ar &1 COP1 Wicid & &

H FE9d & Tadd YA fartad g:

A. FhT H, COP1 dAT SPAI hgeh!d EaAr &
Uh 3UHTTY &l JidiFdicd ofdel FeT
d gl

B. COP1 d4T SPAI GaRT Jldfdsic §4 i
26S FITCASINH SaRT 3Ty & fow ofegd
Y s &

C. 338X H COPIl &geh H HIARIAAT ok
MR- AaTa fRar Jrar g

D. gk H COPl &I HIUREATT  Fehrer
TEATdREAT 9 & T 3(ad«+
TG Alhdhl & HAEUT I oA
I &

[T TS H O HIA-97 Tar g2

. AdUrC 2. AdUTD

3. BAATC 4. BAATD

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 SPAIl adds
ubiquitin tags to a subset of nuclear
proteins.

B. The proteins ubiquinated by COPI and
SPA1 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 1n the nucleus
permits the accumulation of transcriptional
activators necessary for photomorphogenic
development.

Which one of the following combinations 1is

correct?
1. Aand C 2. Aand D

3. Band C 4. Band D
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qMel AEUT T P Glgh e]fshdT deh ol
SIREY) IGE=]

& dUld o

3'I Fled YshHU

FUT FHT T §:

A. IMFHIT 3T FRE  (ARFs) haehld
WA gld § S e 3efshar dedl
(Aux REs) & Y, Slid 3HeJoll@d
fharfead a1 g e & fow smerd g

B. AUX/IAA W 3HiFdid 9Ra Sl
FAFcafed & cladae fHuFes g gl
AUX/IAA 9ISl &7 ARF 9Idiad & &Y
I JHeJollGed fAIA0T FT & T Tl &

C. TIRI/AFB & 9HI¥ 3Fdld &l a8
gfafFafes mfead @y & Fomar &ar §
dAT AUX/IAA NEAT &Y fAerTel T g

D. 3T & 3T 3eIfshal HRPI (ARFs)
& HIY EU 26SHTCASNA ¥Rl garT
37k QAT ST FRUT da7dT &

3RIFd FUAT & [T TIAE d F Hia-ar

ol 87

1. A,Bdar C 2. A, CdAarD

3. B,CdarD 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.

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

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

Which one of the following combinations of

above statements 1S correct?
1. A,Band C 2. A,Cand D
3. B,Cand D 4. A, B and D

TR 2TTUT chl YhTel JMTATHIAR™ I o

IET Hehell SaRT SrAlfead gl g: JehrRrd I
1 (PSII), BISCIShIA bsf Hebel AT

(PSI), Feh12Id
ATP RAH| PSI N F& FYT fAF=iad &,
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A. AT AT NfSwr el & PSI fATHRAT
S ThTAT: Sied

CIE

dhe T PSII ohd

el

B. PSI & P700 & foIU Solacid &Iar Toliker
aafAsT § ad2r P700* & fOU Solecied amer
Ao FEATdT Th FaRIfher gl

C. IS AP dUT P700 & FHail W PsaA
AT PsaB & WY 919 g ¢

D. PSI & 39l 98T & TolLcigissiiddallel
dUT bsf TP § G Tlsheh Foldclel dIg
gfed aidl §1 Ig§ ATP VUl &7 AT

AT & T NADP* & IIIT Agl HcT|

3WFd HUAT o Tolead TAloladl A A PioI-AT

ol 87
. ABaUTC 2. A, CTATD
3. A,BdarD 4. B,CdUTD

Light reactions of photosynthesis are carried

out by four major protein complexes:

Photosystem 1 (PSI), photosystem 11 (PSII),

the cytochrome bsf 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 1s
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 bg4f complex.
This supports ATP synthesis but does not
reduce NADP™.

Which one of the following combinations of

the above statements 1s correct?

I. A, Band C 2. A,Cand D
3. A,Band D 4. B,Cand D
Regelly  SghEhe  FiElFe  (FlSEH)
ﬁ—aﬂ’m 1, 5-SISHIEhe & SldlFdaelleiul Td

HTFEISTeTd, gl &l IART T gl WRadr
HATFIT PRI @A FEdAd TH g

YfehdT ohl IRAA HdT gl ThIU Q@[T T
fhd T F8 YA AFTad 8
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A. PIATFTAUT T HAFdloledd & foIT
e W Tfsha TUol e g

B. UehI 99TA & TN H UTh g Jellsdled

T # IRadeT|

C. ATFdioldd & HRUT gRodds H &Rd
Plded & 50% FPIRJIGHT EART Tl UTeq

ferar Sirar g

D. JhIRMETHA GTdhT H gRadeldsh, UIFdIhT
Td AU HFEAAT B

3RIFd YAl & et TIASAT # @ FiA-AT

TUeh Tl 87
1. AdUTC 2. AdUTD
3. BAATD 4. CFATD

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 1s recovered through photo-

respiration.

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

D.

edolded H YHIAAWAYUT T Ifaeiieldr &

$s URdgd TIUT TEATId gl ThIer LT

& IRAET & IR H S HY AFAdd ¢&:

A. &7 & SRIA YhIAHERAYUT SaRT ATl
IAT YSH BEhe gRdelde d Hrecldld
de uRdaflgd gidr &, S6T 98 Jhrg A
qRafdd giar g

B. T & ® #H Hfed Hidd Td 5l
gRAcd®d ¥ YHEA: HAlecH & T H
[Aehel ST & U7 Fgedld H ghrg A
gRafdd gidr gl
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C. 3c9 ¢l 9Rdgd & GRI\T HEIUul H

AAI3T Sl IcIeT BISHT FhlH T0T &
~gTdH RT3 & dTelell deal & 39 91
T FIfARI3T de rfaeier gar g

D. 9INdTg  $TRUT Yfhal H YINdIlg Heds
FIRAFI3T & 3ieT rFay gRafed g &

ATl H H PleI-AT

= g

3UFd HhUAT & o

Uch gl 872
. AdaTB 2. BAATC
3. CdUTD 4. AJATD

Several transport steps are involved 1n 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.

.In the process of phloem loading, sugars

are transported into phloem parenchyma

cells.

Which one of following combinations of

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

3. Cand D 4. A and D

HIYROT JoT TS IFd FHoJsAl HI ATRR
31T, Yo faaiferar, oad gdemedt uehauff
AT &I STl AT Y YehleT &l T HAMET H
fACTRT AT I &, H el Tl & AT
3V dacaMd I IA| ST YU I
ITETT & fov e ¥l # & Fid-91 Th
Tl ol &7

| Q-7 A% Uik AT HdeARMerar A

ICIEEG RIS

2. TT-Hdceitel TRIETAAT H Tg-eT AP
HITCHT gET & 37T g
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3. offel-HaeaAeler qlenfdar & Qg-aiar e
& HIAMYOT gh I MY 556 nm H &, AT
3l d dg 552 nm A MY @A g

4. STel-HaceRitel TeTiAT #H Qa-cRaT A%
AT 39T WTUfHe AT H§ 33dr 9
37eT9T &

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 is NOT true to
explain the observation?

1. There are variations in the sensitivity of

long-wave cone pigments.

2. The short-wave cone opsin 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 it peaks at 3552 nm 1in
others.

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

IRH H Fufd & v faRnesrg FHaethe

draeieT &l Bical [dHT (70 mV), T Ggellol

fdegd WRom & dfEeT [T H IRT Fd &

dTe, Y {379 (+35 mV) & MY R IchiAd

g3 % 9Edidd Ul H Sedl [dHT &

gg 3faeasa i sarear i R g

A. FRITTHT FT IRIAF 379TAT & ERIT Na'-
qiefshdl T ool gig ool 38T &l
Na' GrgEaEyr [ddd (+45mV) HT 1B
afashier @ dROT F&ar g

B. YRfA® 3gear # MY A 9= & §1¢
Na* -dlelehdl 2Merd: 3IRH U AT dh
SH Bl §, dUT 3§ o AW & I
Na'-3TIe 319 &8
sTel 9Td |

C. ®dy fasrd fr URMAF 3Jaear A K &r
dlelehdl H Jig gidl & T [Sieell fada &
gcsh A H Ig 9RUMAT 8rdr gl

D. Na* - dlefehdl H IRAd&Al & YR & 4,
dIET &I UROM & HRUT K - dlelhdl H

FITaEAT [AHT dh qé’u
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gig ufed gidr & Jur & fasg & iy
W 3 gl

SELGECIHEGRIG

fFT & O Sia-ar vs dgr g7
1. AT A 2. Adar B
3. HFH C 4. CdAT D

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 its 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 1s correct?

1. A only 2. Aand B
3. Conly 4. Cand D

S 8 Th »lFd g &1 Hdel ol AT, I8
gEd, 39 UG gg 3¢ (9T oI&TuT gRidr 2|
ded & 38 gl fear & a8 qu & scol gl
o dUT deuedrd 3U-3c91 & 38 IRadd &
hIROT T oI&TUT AHhd IMAT g I | 39
Y&T0T hT UTEAT & oIt AFa Yy g&arfad
fFar ST &

A. STTFd H 3T GhlH -ATecH T AT g
B. 81 H I TUT ATeCIH &l AT gl o
C. IfFd # 3NA& oaFeq &7 3IHT g

D. &l & SHaro3il # oy &l

T & @ Hia-a1 U TEr 87
. HId A 2. AdAr B
3. AT C 4. CdAaTD
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110.
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A person showed the symptoms of diarrhea,

gas and pain whenever milk was consumed.

The doctor advised the person to take curd

instead of milk and subsequently the

symptoms mostly disappeared due to this

change of dairy product. The following

statements are proposed to explain this

observation:

A. The person has deficiency in the intestinal
sucrase-maltase

B. Curd is 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

fordly AYATT W F1 FER Tl TR 3T
g, Qe 9RA@T Fdal A ol & o
JaY dUT Hed HRUM H| 31 ARAT & ol
3ET A, dUMY, Toplel 3HaMWOT Hi I
JHAET QN §1 39 9aT0T &l eIredr gd e
YT FEAIad hd I &

A. ATEARIAT ST HIRIFIBT & 37T Tolehlad

qRETger! (GLUTS) GaRT Jefehlel IRATgd BidT

gl

B. HIfSTAH-AR Tofehlar IRETgehl (SGLTS), SiT
sgfold W AR 716l &, canT 3m=arser &
37eY Tefhlol gRafed grar g

C. o 379 H To[shlel 30 FgaTead faazor
ganT 9Rafgd g &

D. ATEURIAT H Te[ehlal & Gladiaesh dishd
IRagel gedT &

5T & & Fi9-ar T ggr T8l 87

. AT A 2. Adar B

3. HId C 4. CdAr D

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 1s transported into the cells of
muscles by glucose transporters (GLUTS)
which are influenced by insulin receptor
activation.
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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) 1S

INCORRECT ?

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

111. TdaT 86T & TAffcd HEN & HRI-AHg
HaRIfAehd: 3iferd R I dar ¥ A
A A gl SAH F HIT-AT Hhiedlfolg Id I
Jifpa forar Irar g7

1. +20— 2. +20
0— 0
-20— -20
my -404 my -40— j\\/
60— -60—
80— 80—
-100-- -100-
Time (ms) Time (ms)
3, a0 4. +20-
0— 0—
20— -20—
my -40= myv 40
60— 60
80— -80
-100- -100-
Time (ms) Time (ms)

111. 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 & +20—
0— 0—
20— -20—
my -40- my 40 j\,
-60— 60—
-80- j 80—
-100- -100-
Time (ms) Time (ms)
3, +20+ 4. +20-
0— 0—
20— -20~
my -407 my -407
60— 60—
80— 80—
-100~ =100~
Time (ms) Time (ms)

112. @7 Ascul # & Hid-AT Teh id ATA/378TH
Bl HhAT: U AT dAT Jhd d Tar
ad Ll 8?2
g afy gTafeT TehTT

I ey | ariieds | SR Sfovrd &

Fr rifya axar

2 3rr-digy | fferdierdier| arsrerdy Araafrat
IqTy & H?ud




3 g -dy | JrEEE | JF & gIEd
af ATCIRI3T H STel
e /MO
4 g Tl | THTIEAT T gHAA
TCIH &t &l
112. Which one of the following options correctly
relates the source gland/organ with its
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
113. 9g1st di9el e gusfcelt gigw &1 3 Shet
AABBCC dled U&h ToF UYgd &I Teh
F3gHTdr 3caRadlr aabbec & TTT YHBRA
fhaT 31| dEUATd F1 a-H  (AaBbCc) 3-
3cARAdl & G GHGRd  [hAT I=T qU
oI&T0T 98 fddTad 3ifehd [ I
AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 75
aabbcc 310
Aabbcc 120
A" BdI BH Cdh = gl AR
SHhrsAl (mu) H &
1. ShHARM: 25 AT 17 mu
2. ShHART: 33 AT 14 mu
3. ShHART: 25 dAT 14 mu
4. ShHARA: 33dAT 17 mu
113. Poplar is a dioecious plant. A wild plant with

3 genes AABBCC was crossed with a triple
recessive mutant aabbcc. The F1 male hybrid
(AaBbCc) was then back crossed with the
triple mutant and the phenotypes recorded are
as follows:
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114.

AaBbCc 300
aaBbCc 100
aaBbcc 16
AabbCc 14
AaBbcc 65
aabbCc 15
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

dog QIATTH APH & el HT 0T Th Sl &
al Tollal (A I a) 4 @afa g1 A 6
HEfd, p=0.8TUT a H ¢=02 gl IH & Th
& H L SEA A TH TEOT Sl G
qrar AT [SGeddl qU&UT & 9T 9T
JEIST SI9ET 91 ;S & AAAA, AAAa,
AAaa, Aaaa dT aaaa. Eﬂﬁ—cllsrleldcf EAGEGY
3HeIRIOT I TUT GIAIMUT ATSTST sl 3gia
% FAR Telld 3G & A g4, 1000
qreql shl Teh A&l & 31X URehiold olayor
Y&l I F&IAT e A & Ta & Ao &

AAAA : AAAa: AAaa: Aaaa : aaaa

409 : 409 :
420 : 420 :
409 : 409 :
4009 : 420 :

154 :
140 :
144 :
144 :

2b3 2
18 : 2
36 :2
2932

B W o=

Fruit colour of wild Solanum nigrum 1is
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 :
2. 420 : 420 :
3. 409 : 409 :
4. 409 : 420 :

400 : 154 : 26 :

2
140:18:2
144 : 36 : 2
144 :25:2
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116.

116.

117.

sﬁﬁwﬂﬂmﬁwﬁwsﬁaﬁgﬁw
gH hlfedd fhar 3T f5ad did doled
Sl X, Y dUrT 7, 381 A H <IgdiEyd,
giFAfed 1 X T Y dd & g 32.5 AR
ghls (mu) AT AT X F Y & gt 205
AATET g5 (mu) AN HITT IOMH = 0.886
UT| G&T0T GHERT & IR IR—-T ol H gideh

ToTaioTall el AT FfARld g7

l. ~6% 2. ~8%
3. ~12% 4. ~16%

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 1S
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%

Th gl 9¥&T H gl (e dishdl Hld Siled
(Fadd 3Ucgge) dFAfed | aer 7 fhar
Teh o T 9y H 3H1G, 9T & 3Fcicdre
% AT H IRUITAT gdar gl Teh Giadea
g Toldd gl oild gfEAfald 5, [ohdr

I™AT| F, dled &l FIAT A HIIcTG  ohr
39TEATd I GRATJ?

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 1is

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

Ueh oR-GfgdT hIfRIPI IWT X IORT & IORLA
1 & 37l TATATAOT W@l &
TYATARYT & AT S 30 IUMET 1 & 3
U GFP 3dfafSed IReleT g¥sT S §, d8
IhER AT fohdT ST 81 UMY S o

1 & qaY THST, TS aH TUAROT Adafsed

Cah €S|
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118.

el §, H GAST JATdT § Al 9§ oETHIT gH
el AfAcgaa grar gl

[T a2t & O &i9-91 39 IHG T AS5dH
gt HLAT 82

L. Hoilel JHGOT

2. Sl HJels

3. forer-fafse rfAcaiad

4. AMET &Ifaqfd
A male mouse cell line has a large
translocation from X chromosome i1nto

chromosome 1. When a GFP containing
transgene 1s inserted in this chromosome 1
with translocation, 1t 1s often silenced.
However when 1Inserted 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 imprinting

2. Gene balance

3. Sex-specific expression

4. Dosage compensation

Ueh Hg-UIhHATT JAeT & T g/ Siiamord)
el & drer fhar I-™ar 38 9A9T &
YeIUn  hl AFT difeler 9yol@  &dr gl
QRehHUT &l “+ ddT ‘-° 3Tk AT ol
fafecse @ &1 ND' Ao A8 ar T
& fow @sr gl
arg | leu | str | met
gal + - | + -
leu ND + +
arg ND | — ND
Sty — + ND

SiaroTdar U W Sl hY STIEATIA &

hdd ohl 'tld'l

1. str— gal - EEH, —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.
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120.

arg |leu |str |met
gal & | + |-
lew |IND | — |+ |+
arg | — IND |- |ND
str - [+ | IND

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

ol IR AR difeler & IR ), fde

fAkedl A H HI-GT T FHAT  H

gfafaferca sar g2

e qreq gairid

A | wifawda: | O @i#lemar siskier
SEH A

B. | deg (1) \freviarda dfRFave

C. | o () \gpifefar AR

- A N

D. | smrreaes | V) gy sregiar

1. A—():B—(iv): C — (iii); D — (ii)

2. A—(u); B—(m); C—(v); D—-(1)

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

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

Based on the table given below, which of the

following option represents the correct match?
Category Plant Species

A. | Crtically (1) | Chromolaena
endangered odorata

B. | Vulnerable (11) | Dipterocarpus

grandiflorus
C. | Extinct (111) | Euphorbia
mayuranthanii
D. |Invasive (1v) | Saraca asoka

1. A—(i); B - (iv); C — (iii); D — (ii)
2. A —(ii): B — (iii); C — (iv); D — (i)
3. A—(i); B - (iv); C — (ii); D — (iii)
4. A — (ii); B - (iv); C — (iii); D — (i)

Lampreys

Cartilagenous fishes

Amphibians

Reptiles

———y

{ 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
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.

e HPAEHT GIIATHI/II & foIT Ik
39T YHW P T I fRE wolt @eg A
[l 8, g ugdr:
SRIEAITRAPT  (A), 3iTfcgerheh
sAfelshrd (C) Idifstgar (D)

(B), #Hordrafr

1. A—9TRWT, SR 3deld; B- Hgehddl, 3cHolo
C—&hIe I, GYeT; D-TATATIT, EI-TARUT

2. A-TUAIGIN3T, 3gI-UIGUT: B-CoATATRAT, 3cdoioT
C-Fgehddl, 3cHolel; D-Hreadl, IR FATLT

3. A - TR, 3cH0le; B — Hgehadl, a8
C — &l TdI, 29dT; D- G, 378 HIUgouT

4. A — USYIS3T, 3MgI-YIgUT; B — ToATATIRAT,
3cdoted C —dhIc ddl, 3cdoi;

MR GaTe

D — #Hgdhadl,

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

122. SitgeT & STAgM &l W@ A3 HI gl &

HIT IAMAF el F FATAT

gealT HA AT el

A lgyw wdgy (1) Y HgThoY

B. oo waeit )| g Agrehen

C. |gus AT (1) | g Ry

D. lgyr 3sar | W) | erarfaes
(V) | Fraffarg
(V) | 2T

L A—(v) B—); C—(n); D —(¥)

2. A—(v): B=(iv): C = (i): D — (vi)

3. A—(v1); B—-(v);C—-(11); D—-(w1)

4. A —(iii): B — (i): C — (vi): D — (V)

122. Match major events in the history of life with

Earth’s geological period.

Event Geological Period
A. | First reptiles (1) Quarternary
B. | First mammals | (1) | Tertiary
C. | First humans (111) | Cretaceous
D. | First (1v) | Triassic
amphibians
(V) Carboniferous
(vi) | Devonian
1. A—(v); B-(1); C—(11); D — (v)
2. A—(v); B=-(v); C-(1); D—-(v1)
3. A—(v1); B—(v); C—(11); D — (v1)
4, A—(m1); B—(1); C—(v1); D—(v)

123. R8T 9ed FHg & ST & A9 gREd

ol i FFET FolsEmH c2ATar gl

Ferns Pines Oaks

/-‘B/JC/

ol

Hornwarts
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3WIeFd gfafdf®@cd A A, B, C dAT D HA:
gfafatsica :d &

1. SI% YT YIvaTel, 0T, o7, e

2. ¥UT, GT% AT WYaTe, sief, I59

3. UT, CT% TAT UIVdTel, I8, SIef

4. ST TUT IIVATET, IS, 30T, sfieT

Following 1s a cladogram  showing
phylogenetic relationships among a group of
plants:

Ferns Pines Daks

D
C

/—‘ 5

' -
In the above representation, A, B, C and D
respectively represent
1. xylem and phloem, embryo, flower, seed.

embryo, xylem and phloem, seed, flowers.

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

Hornwarts

fodaT ATAAT I I 39 RO SAdl o
?Flfliad Y

A forr | O
(11)
(111)
(1v)

CTSYANGIAT Gt
STSTANTIHT THg
IR oI
FRREIT FIHIFET

B. | g Q9
D

SIELNEAE

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

AL

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)
2. A—(i); B — (ii): C — (iv); D — (iii)
3. A—(ii): B — (i); C — (iv); D — (iii)
4. A —(ii); B - (iv); C — (i); D — (iii)
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IJfe AT ¢ 9 QAN AT 3T "HdAca 160
dAqT FHT t+ 1 9T 200 g, d 3T A
qY T I, g HAldd gu foh 3781 9dca T

X AT & d&dr J8dT 82

1. 250
3 12

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

IR f@eT (A, B, C, D) UIRdAl A Tleolohicd

P:B (@&Edfde GTafA+ 3cuies: Sa¥dR) &
A—-029;B-0.042,C-1648; D — 3.2

IR 9T 8

1. A-#gMHg: B - &fler; C - aT@S&A; D -
3SUThieaeT

2. A - HTHA; B - ISUTHCTY; C - AGrAHG:; D
=

3. A 3SUThICEE; B - AGHAHg; C - HTHA;
D — STef

4. A - ©ETHIA; B — HgTHHg: C —3iTeT; D -
3SUThICEEl

2. 280
4. 390

The approximate P:B  (Net Primary

Production: Biomass) ratios in four different

ecosystems (A, B, C, D) are

A—-0.29;:B-0.042,C-16.48; 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; B — Ocean; C —
Grassland; D — Lake

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

gSTadl A, B AT C & €T Yodcdl o HATET
Ud JEI0T &l foFT arforer gaTdar g

gyaeds | 9aTa A | 9afa B | garfa C
e & | 5-30 7.05 5.30
—E R 0.35 50.5

IqUFT & IMUR W Aea FUar & T Hla-ar
@l &7

. GSTTaAT A TUT B THIHATT dcd cATdT g,

Stefeh Fellfd C [ead dea gl ¢
golfd A Tclege dcd &2lidl g, Jallid
B UhOHANT dcd &dr g dAT 9allfid C
ead dea ST g

. GSlfd AdUT B alel afead deoT gulldr &,

SidTeh Uallid C UhTHATT scd &2lTarl g

JSd A eod dcod GRidl &, Ysiiid B
qieicdeh dcod c2ldl g, ddT Yaliid C
UhOHATT scel a2ATdr gl

127. The following table shows the mean and
variance of population densities of species A,

B and C.
Statistic Spec- Spec- Spe-
1les A ies 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.

. Species A shows random distribution,

species B shows uniform distribution,

and species C shows clumped
distribution.

. Species A and B show clumped distri-

bution, whereas species C shows uniform
distribution.

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

128. gfaeseio Rufaawor & afeafaa e
alcdl hl 3olch AUl FTdldA cdlcHs Hollld
a gAfeld #:

HIIT S I
A | ot I | O | oeieidFey
B. | grrandy 3mifaesr | (D | 5@
C. | weprer dieft () | Fretes
HaTcdl
D. | geprerars W) | EifEaRe
HeFdsidl
1. A—(ii): B = (i); C = (iv): D — (iii)
2. A— (iii): B = (i): C — (ii): D — (iv)
3. A—(i): B — (ii): C — (iii): D — (iv)
4. A—(1);B—-(@1);C—(); D—(1v)
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Match the following associations involved in
dinitrogen fixation with their representative
genera

Associations Genera

A. | Heterotrophic | (1) | Azotobacter
nodulate

B. | Heterotrophic | (11) | Frankia
Non-nodulate

C. | Phototrophic | (1) | Nostoc
associative

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

A—(1); B—(1);C—(1v); D—(1n)
A—(n); B—-(1); C—-(1); D-(1v)
A—-(1); B—-(1); C—(11); D - (iv)

1.
2,
3.
4. A—(1); B—-(1); C—(11); D - (1v)

YA UV 37T Rd Th i & I

§'U§Iﬁl?~ﬁ (A, B, C, D) &l AMERT A AT &
AT IRadT 3Tl H AT = &

High

Low

Time

gdTd A,B,C,D &

1. A- & AdTell Sid $R, B — AATAISAI0Ideh
SIIHR, C — faell ARSI FigdT, D - 3la
ATedretsl TR

2. A-3Id 3RS ATRATIAT, B —A1TeAl-
Starrfas SiadR, C - faelid JedisteT
igdr, D — g0 ddrely 39 AR

3. A- 99 3TFdretel AT, B — &7 QdTelr
39 AR, C - Aeidulideh oid¥iR, D -
faelle 3t Aigdr

4. A- grOTASIdUTide old¥dR, B —Sid
HTFAISAA JTRITTAT, C — g7 AdTell A9
X, D — Tdelled 3Tediold digdr

In a lake subjected to progressive
eutrophication, temporal changes 1n the
magnitude of selected parameters (A, B, C, D)
are shown in the graph
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130.

High

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

@ H NEEI gdcd (N) & H§Y #H
Uoiliddl 1 @ 2 &l Soded (b) dAT HAIUT (d)
IfAAT SARMT =AY &1 AT T AIOT AfAAT W
Holcd [ JHT & dR H e & § Bid-

dT "l el g2

High d1
/ fdz
| ’ ’
/ 3
® e / 7
g8 L
- L
£ c y; /" bz
mE ”
Qo ’ s
/ f/" b.l
/ 7
P
Low
Low N > High

| S I1fd 9aTa 1 § gadcg @A § g
gallid 2 # "ddcd TadT ol

2. Il YSATfadr H A0T IfaAT Odcd AT £

3. Gollfd 2 &7 379eTT 9alifa | 9 geica ek
YHIT ST fd # dgax 2l

4. AT ATTAAT H Gelcd 8T THIG FAIOT
ITAAT I HeLU g




130.

131.

131.

132.

The birth rates (b) and death rates (d) of two
species land 2 1n 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
19 d-'
/ .d,
V4 ~
I / g
”~
L / rd
S / d
CE = o b
,,-EJé / P 4 /
E‘- -
o @m /
/ f..-ff b,
>
7
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 in species 1 than in species 2.

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

gfaTaar & fA & gafadr A darB & v,
qTelel &THAT AT JTAETeT 0T HHAA: §

K, =150 Kz =200

a=10 B=13

AU Jfaeael & dical-aledd AT
F ITUR FlaTqer HT GROmA gl

. Jofd A STadr g

2. garfa B Shadr gl

3. @l golfadl U TARN JAEAEEAqT W
ggac ¢l

4. ST FATaAT Teh TEARYT GrEIraedl WX
R B

For two species A and B in competition, the

carrying capacities and competition co-

efficients are

KA — 150 KB — 200

a=1.0 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.

A/ HTGIAAT 0.6 TUT 0.4 J&d, &I Tellel A,
dar A, & I, Udh Helgar Aedd &
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fad| g 9, A, A, & 3caRafdd giar g
Md p=1x10"° & HIY Idih A, A, H
3caRdidd &Il § afd =2x107° & 1Y
qg Al 6 HEET 3add: 987 § Jdr 317
HIg HATIHET Tof o9 Al ol Tollel A, I

HIFITTEAT G &
1. 1.0. 2. 0.5.
3. DO 4. 0.33.

132. Consider an autosomal locus with two alleles
A, and A, at frequencies of 0.6 and 0.4
respectively. Each generation, A; mutates to

Aratarate of 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. 1.0. 2. 0.5.

3. 0.67. 4. 0.33.

133. [T & I 3ol & 99T H 3ic]heldA
8T 3TATT I gdlel

A

r

Cost ——};’
!
!
Cost —
or 2F 'ﬁ
benefit .’ Benefit
>
B C D
Territory size
1. A 2. B
3 € 4. D

133. With reference to the graph given below,
identify the optimal territory size.

F
)
Cost "'-"‘"I"
7
!
Cost J—
ur / f..f ‘
benefit .’ Benefit
-
-
i
.
- d -
- >
A B C D

Territory size
. A
C

1 2. B
5 4. D

134. fhET Sl T TGEUAT I Th AUV 3RO
qRdd JHTdd Tl gl AT # gRad &l
AT dAT EGEAAT & &g G foiet RfAd
%IﬁFﬁWﬁﬁﬁmﬁWWﬁ
mﬁﬁlwq@ﬁﬁﬂwﬁﬂﬁmﬁ?




(a) 4 (b) 4
fitness \ fitness
> >
frequency frequency
(C) & (d) 4
fitness fitness /\
> >
frequency frequency
. AT b 2. AT ¢
3. bddrd 4. addard

134. 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
(c) & (d) 4
fitness fitness /\
> >
frequency frequency
l. Only b 2. Only ¢
3. bandd 4. aandd

135.

A

O

cgSedT AJUTB, AdYT D, Ud DJUT Ch
ST ST IUMH &

1. ShAL: 0.5,0.25, 0.125

hHA: 0.5, 0.5, 0.25

shHA: 0.5, 0.25, 0.75

hHRM: 0.125, 0.5, 0.5

- e 9
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135.

136.

136.

137.

—
L

(s
(®

The coefficient of relatedness between
individuals A and B, A and D, and between D
and C 1s

1. 0.5, 0.25, 0.125 respectively.

2. 0.5, 0.5, 0.25 respectively.

3. 0.5, 0.25, 0.75 respectively.

4. 0.125, 0.5, 0.5 respectively.

©

g7 €T A 10 IfSeat & @y THh &l
SIEhIell I Tadd JEIeAT TEATUT B,
a8 & U Ifee Aa SIIA9®T JUT ST o1
AA ST 9%9 & gl IfE 3T 3METiedl 9 o]
Th @ UhA 3MeIaRie fages & sgd
gear $r difedt & §¢ “a” Tolld o foIv
REURa eriear & g&ar g

L. 73 2. o

3. 23 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

1. 75 2. 50
3. 29 4. 5

Sild ddgahl & Ul HI Hedihd Uk
faeersy #r 3URRAd & v 361 31353
GarT fohar SITar g1 fagersy i g wrafaes
TGl 10uM and 50uM & &I gl e # @
PIT-HT SId Hdeh HeAfshaT ASSAH gHEI?

() 4qs -




137.

138.

138.

139.

) 40- “) 10-

Performance of biosensor is evaluated by their
response to the presence of an analyte. The
physiological relevant concentration of analyte
1s between 10uM and 50uM. Which among
the following biosensor responses is best?

(1) 55 (2) 40-
; | | u/
10 50 10 .y 50

() 40+ (4) 4q-
0 , ol— ,
10 .y 50 10 q 50

WWIuEan dsT H Al TaWIoT
(TMV)ﬁW%Wﬁmﬁrﬁr
fafea g1 sad O g Redas dF &t 319
gedl Sl O, ThBRIdl dUT A FAI

-~

oAdrel gIalm

1. RAPD 2. RFLP

3. AFLP 4. EST-SSR

Molecular polymorphic markers are already
known with respect to tobacco mosaic virus
(TMV) resistance 1n 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

S oAt gigdAT H 3cUead HXA H Teh

Odcd H neo” S (G-418 FTAURdT Sl %)
ydafafsed dfgaild DNA  dar  tkHsv S
(ITrRT3H rqt¢c4e4 AEE &Y

MmicaFafay A HdcarNadr Yed Har g)
& YT Th Sii-dadd THAT Jeidistel
Ricel fohar arar| Ife afgsild DNA & o8
Gﬁﬂ?ﬁﬂ?nearsﬁﬁgﬂaimww

Taa & @HEad vd 39ASd gﬂe.l‘fom
(TeTEh THARAA) Gldl ged g, 9INT &
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139.

140.

gHTTad IROMH & IR # e

Shid-AT Teh Hal sTel g7

1. AT A2 dlell hITAhrA
MicadFdlial o ToIlT gdceeier giaf|

2. YAANETS HIAPE G-418 % Tow
Hﬁaﬂ‘%ﬁﬂ glefl gUT MMfecgFalifay & forw
giarET gt

3. FHSI Yeidiclel I fAfad Heem
HIABR IMTedFell A TUT G-418 Sl &
forw gfaredr giefr)

4. G-418 Jdfafsed ATCTH H A

R d IMedFA AT

FUYA H T

SCRICIC AN L

a;‘i%ftrﬂﬁmﬁﬂa’l?‘rl

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"S” gene (confers sensitivity to the
cytotoxic nucleotide analog ganciclovir). If
the neo” gene was inserted within the target
gene 1n 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.

Teh UTRUeh oild Folledd 9AET H, IJdddr I
TUeh AMThdl o lac z Siled o Tl TRITAToleT
gieREeT Siied & dg HASRT DNA &l
Aleatldse  fhar)  gIRT RGBT 6
CATToHS @l ol & folU 3eAd fhar aram,
304 d¢ UFIfafad, X-3me Jar PTG
JdfdfSed Aegd H Tolfed fhar o ar gor
ATIT-2dd dTeled TohdT AT 9T & JIROMH
(AT GeTdiotel TlMEAS) H fdeT H & le-
AT Tl duld hidl g




140.

141.

141.

1. tfoFs @ [l Sitampst @ o=, g

JHhTAd g7 AT ATl dUT el SATU|

2. TollfeAs &I & Sframopst & ferr, a
fashrf@e ster grarl

3. Tollfods &l {5l Sfaropsit & foar, @ ead
Pl TN |

4. T & @ Sfaro] fahf@d gier dar dd
Pl T Garl

In a typical gene cloning experiment, by

mistake a researcher introduced the DNA of

interest within ampicilin resistant gene instead

of lac z gene. The competent cells were

allowed to take up the plasmid and then plated

in the media containing ampicilin, X-gal and

IPTG and subjected to blue-white screening.

Considering all plasmids were recombinant

which one of the following statements

correctly describes the outcome of the

experiment”?

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

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

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

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

y9erss  KGLITRTGLIKR

ygfesya: aRa

|. AT USHe 3deh¥UT GaRT

2. UMAAT &l A2V gar MALDI MS/MS
acIHATT JUIATATATA

3. MALDI MS/MS GcgHTeT dulATel AT

4. MALDI EcIHATT dulATAfATd, UTelss ol
crsfode & 91 3UdR & 9dTd

T
gohdl &

R GET:
K

ol ol

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.

142. 9ISt AT dAT AR ATAT W fhd I

A T YA #H & gl U 3 sad H|

42

142.

143.

. TISCAHI  3idiarsed  WET &I gigar
Ul 1 gfddiicd gulAtell &l HlfeleR
i O AURT R a1 gehdr g

2. 39AT  faegaMeT  IAAIIOT  Geg AT
guIATAT H, THTT HE&AT & Glu dAT Lys
UfAAT 35T &1 T ﬁl’?c’lé.‘s’ag(—-rmﬁlﬁ
gofaar 2T dhdr g

3. [T Wi Cri_-rcrlxli-l ajﬁfﬂj‘f JUTATST
el $Hsfosid FEIOT Ml g1 3Feh!
gidfdA NMR dUIATET &l (AWl Teh
geold: B-T{aT &TaT &

4. @ Aifeharfier OB carT, Aol
CATGAT  3TelellGed  dehelleh RT3
uTieh fAEIRa fovam ST ashar &, AT 3
30k oI Udd STATaEN oAl ish ATy

gl

From statements on protein structure and

interactions detailed below, i1ndicate 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 1In 1ts electrospray
ionization mass spectrum.

3. The circular dichroism spectrum of a

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

predominantly [-structure.

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.

faferior gfaReTr AT (RIA) 318X CollodAT H
Seield & Al H HHA H forar ST dhdl
¢l 3He far  "PLogfad segfee fAemr
ST & dur segfoe farelr gforeh 1 o
AT Higdl & AT S IefAd fohar ST
g1 deudrd 9T & IR TATeHAT FT Teh AT
AT HYIA & T Ao ST § A
gfatedt & gfastd 3IeUd Tl & Gra T9HT
el A fHAT ST g1 deuRATd ST

gideld  JAEd  9ldotdl & 3oldr  Tohar




43

ST & dAT Teh ISARGEAT o o 393591 §

A uldere T WAufAar Aard sl g1 34

AT & IR H Y T F FYA [AeAad

8

(1) ATATHAT & Id H AT Iiastad 2T

HEd gfdeted & IBAYHAT TUTATHT T
3qUTd 3fAF g

(i) ITATHAT & Id H AT Fidotd AT

HE™T Ufdoled & IBANTAT J0TATHT
ECEICICT I

(ii)Th FYAeT AT & folw, FqFd gfdst=r &r
Al aorer, T geRuT SAfed &
forT ST 91T §, 399 &4 g

(iv) T AYHAG W & AT, FaFd dideid =l
IBAHAT VT, TR HTURUT Afed o
foT S avrET §, 399 3if¥a B

SRFd HUAT H HF Hla-9 el o7

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

3. (i) T (iii) 4. (i) AT (iv)

143. Radioimmuno 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 1s then
measured by gamma counter. Following are
some of the statements made about this assay.
(1) The ratio of radioactive count for

unbound anfigen to the bound one is
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.

(iv) 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. (1) and (1v)

144. 9§ 9Rehfedd AT STarT § T Ta SIThrar
€6l H U HAGT ol AT (u,) STelideled

144.

145.

145.

AR 45 mg gl 16 ARG & Th Hide &,
VY =48 mgddTs=0.8mg & Y, p=0.05FX
W FT Selideld AR ARAOT gRehedHl
T HEATHRAT G of JATAIM? (o 5=2.1 o)

. 40" A Al dUT 5.6 § Uk Al
2. 3208 FH AT dAT 6.40 9 3% A
3. 438" A AT dUT 522 33Uk A
4. 3.22° A HT dUT 6.48 9 Hd A

It 1s hypothesized that the mean (uy) dry
weight of a female in a Drosophila population
1s 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 tg_05:2.1)
I. 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

Ueh QMEhdl YOI THTS SeThRl 3T,
Ihd Fdel F HERGAAT & MY TAg U4
gar 37Fel &I, ATEdT &l PIERGHT & Affed
St & T 3Fel dUT FHEJCAAT gid & AT
AR MY wAg AfFeed TaR™fAsankt & gd
& wEwEEnEt @ §quT IEEfae  guid

-+

7T depelleanl & [ HIISTTT SaRT 9rAT S

el g?

. AT 9dell 9d gulei@al (TLC)
2. TLC YT 39 quTalf&eh

3. IITST JAT Idell W dulel&eh
4. AT PIETT dUTATET

A researcher wants to obtain complete
chemical information, i.e., head groups and
fatty acids of phospholipids from liver tissues.
Phospholipids have fatty acids of different
lengths and unsaturation and also the head
groups are of different chemistries. Which of
the following combination of techniques
would provide complete chemical description
of phospholipids?

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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[ FOR ROUGH WORK ]




