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P @1 Q & HAE Wefta aefesd Inyfear
HAA: 10% TdAT 2% g1 P/Q #H ufaed

aefeos e fraer 82
1. 12.0
3. 8.0

2. 9.8
4. 10.2

The random errors associated with the
measurement of P and Q are 10% and 2%,
respectively. What is the percentage random
error in P/Q?
1. 12.0
3. 80

2. 9.8
4. 10.2

fhdel MR alil & s CHANCE & 37&RT

FI yIrEAd fRar ST ghdr g2
1. 120 2. 720
3. 360 4. 240

In how many distinguishable ways can the
letters of the word CHANCE be arranged?

1. 120 2. 720

3. 360 4. 240

9T 9fadAT A AT HTSA?

- 18 2
57 ? 3X6[-X9
2 = 7
2 A

1. |7 x 2. |x\2
14 14
14 14

3 7 X 4. 2 7
2 X

Find out the missing pattern.

+ 18 2
57 ? 3X6[-X9
2 = 7
2 7

1. 7% 2. Ix\X2
14 14
14 14

3 7 X 4. 2 7
2 X

06.
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At @ ol & Fele W 3ds o’ F 20%
g 3MTdT H 10% H ghg g g1 oS v

Teled fehcel I[0Tieh & FQamT?
1. 1.20 2. 1.10
3. 1.11 4. 1.09

Seeds when soaked in water gain about 20%
by weight and 10% by volume. By what
factor does the density increase?

1. 1.20 2. 110

3.111 4. 1.09

T IfAATT g X o9l aTell Ha1aedh gyoT
Sl f, 3G & TV, & FHAGUCT g1 & Th
A Ig & U T FAAT (A TUTB) W 3TeAdT
SAISAT § Fgehcll g1 AT & HAUES ol G
QI T Tl gl S Tl W HISA?

L fa>fs s Va>Vg
2. fa>fs ;5 Vg>V,
3. f56>fa; Vg>V,
4 fe>fa ;5 Va>Vp

Retarding frictional force, f, on a moving
ball, is proportional to its velocity, V. Two
identical balls roll down identical slopes (A &
B) from different heights. Compare the
retarding forces and the velocities of the balls
at the bases of the slopes.

Lfa>fe; Va>Vp
2. fA>fB 5 VB>VA
3. fg>fa; Vg>Vy

4, fB>fA ; VA>VB

Rt e gonfa & ar Qe § oo
Al SR §, Theq oFas Tur s
OET-3e@T g1 AfFEssT fr FHEr  arer
aIArERoT # Sifdd @ 1 AT W ikl
3R HI IZIM?
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1. SIS 3T AeS g8, Jfhe 3% T
A9 S & J9 B

2. S 31T Alers ST T 34 g, Afhe
GEIERC[Y

3. S 31T Alers ST T 34 g, Afhe
gisg uc|

4. 9 3AHT AlCIS T, Afchel 3eTch dTehT
A9 S & J9 T

Two cockroaches of the same species have

the same thickness but different lengths and

widths. Their ability to survive in oxygen

deficient environments will be compromised

if

1. their thickness increases, and the rest of
the size remains the same.

2. their thickness remains unchanged, but
their length increases.

3. their thickness remains unchanged, but
their width decreases.

4. their thickness decreases, but the rest of
the size remains unchanged.

T U @ gae #F AR Towifas et
garT ST a1 diel A w9 T # gufr
=T gl

50
35 35

20

I

party
do Y W wE-foEt A ¥ wlaar s

STAHNT T Fel G2Mar g2
1- @ 2' @
3- @ 4- @
The bar chart shows number of seats won by

four political parties in a state legislative
assembly.

seats

8.
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50
35 35

20

|

party

seats

Which of the following pie-charts correctly
depicts this information?

: i l@
3' ; 4@
fAsTellaRor & @3 12 fhellamd & s=d &t
Uh "¢ # 20 A g ufa ham ao &,
s & T H IA:RRT ga g@r’T gear Sir=r

¥ HTRRT T H TuEa H R (S&/MAe)

T gl AIgW? (1 .. = 20 92)
1.7 2. 80
3. 120 4. 4

Intravenous (IV) fluid has to be administered
to a child of 12 kg with dehydration, at a dose
of 20 mg of fluid per kg of body weight, in 1
hour. What should be the drip rate (in
drops/min) of IV fluid? (1mg = 20 drops)
1.7 2. 80

3. 120 4. 4

Wﬁﬁmaﬁﬂmaﬁrm}waﬂ?ﬂ
IfFd 38HT B A AR W@ 8l 39 Ago
N od Te T TN F wA ¥ REr & S
o 30 afad & @R @ &ar g1 @
A @ PlA-H FAH IHIAT $H ITET 82
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A hall with a high roof is supported by an
array of identical columns such that, to a
person lying on the floor and looking at the
ceiling, the columns appear parallel to each

other. Which of the following designs
conforms to this?
1. [RooF] 2. [ROOF]
4 FLO4OR FLOOR
3. ROOF| 4 ROOF
FLSdR . | FLdoa

T & & PII-@T IS Th W @I H
MAATH g 1 T T 3AF &I dT R

IS o @ WG w9 { gATAr 82
—_———- speed distance

i) 2. 0

Q ()

c C

g g

(%] w

] o &

5 ) e

g 8| /7

7 o 2o

0,0 time 0,0 time

3. w0 4, o

Q O

c c

T ©

k4] &

o ©

- k=)

[0} [0}

[ (3]

o [eR

(%] (%]

0,0 time 0,0 time

Which of the following graphs correctly
shows the speed and the corresponding
distance covered by an object moving along a
straight line?

—-—-—"-- speed distance
) 2. 0
Q Q
o o
© ©
k7 k7
o - R4
- - e
o} [} R
(9] (9]
o o
%] 1%
0,0 time 0, time
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3. g 4.9
c c
© ©
- -
) o
o o
= B N
(7] (7]
(7] (7]
o Q|
wv (%}
0,0 time 0,0 time

11. T IROT TV & & @igs g 3918 &1

11.

12.

12.

13.

AT 4:3 § i Ueh gr$ Sfheliest TV A
Tg AU 16:9 &l AR gl TV Hhiet
3OS §AE g Al 3ok FUN N eI

AT THdAT BIM?
1. 59 2. 5:18
2 Bl 4. 56

A normal TV screen has a width to height
ratio of 4:3, while a high definition TV screen
has a ratio of 16:9. What is the approximate
ratio of their diagonals, if the heights of the
two types of screens are the same?

1. 59 2. 5:18

3. 5:15 4. 5:6

TEIIcHS Al T JelaR e 7 &

FIA-AT HUA GET A et 82

1. T gd 1 gRFY g A I 31T

2. W3TT 5h1S A Th HATST T &
T IO T T

3. 22/7.

4. 31s ST & Moy g s B
ShIS TS o U & AT I I

Comparing numerical values, which of the

following is different from the rest?

1. The ratio of the circumference of a
circle to its diameter.

2. The sum of the three angles of a
plane triangle expressed in radians.

3. 22/7.

4. The net volume of a hemisphere of
unit radius, and a cone of unit radius
and unit height.

Rt dr &7 SIS 4.1 km g1 3 7 W T
qel T oSTg HT 1/7 HET AT & Th dC W
TqAT 1/8 AT AT & gAY dC W &l qeT &I

Fel ofaTs fhcelr 82
1. 5.1km 2. 49km
3. 5.6 km 4. 5.4km
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A river is 4.1 km wide. A bridge built across
it has 1/7 of its length on one bank and 1/8 of
its length on the other bank. What is the total

length of the bridge?
1. 5.1 km 2. 4.9km
3. 5.6 km 4. 5.4km

OA, OB, @1 OC 3# Jed H B
ST e diteg Hrer gfar I=ar g1 AB &
A 8 ged H BT & A & FA B

A
i B
?
o) C
T OCB T HIT FIT gIIM?
1. 60° 2. 75°
3. 55° 4. 65°

OA, OB, and OC are radii of the quarter
circle shown in the figure. AB is also equal
to the radius.

A
i B
?
O C
What is angle OCB?
1. 60° 2. 75°
3. 55° 4. 65°

12cmadr 1cm $Hr BT F ANE & gr Mar
1 Rger T FFFT FA A Bl WAg
eTfa foar, &y a M Jay Iy | Mar i

AT Saw §
1. 9and 4 cm 2. 9and 10 cm
3. 8and5cm 4, 2and1lcm

Two iron spheres of radii 12 cm and 1 cm are
melted and fused. Two new spheres are made
without any loss of iron. Their possible radii

could be
1. 9and 4 cm 2. 9and 10cm
3. 8and5cm 4, 2and11lcm

16.

16.

17.

17.

18.

18.
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T gfFd FIF 75/cL fT T A Teadlard
e & g 3H el BT FFI 75/cL
T T 9T FT 50% oH HACET Bl

Toehlglel & Tl ol 3fe]dTe fehctall g7
1. 21 2. 12
3. 32 4. 2:3

A man buys alcohol at Rs. 75/cL, adds water,
and sells it at Rs.75/cL making a profit of
50%. What is the ratio of alcohol to water?

1. 21 2. 1.2

3. 3.2 4. 2:3

T&h Gf9-3hT HEAT & 3H H AT 9 Bl
39 e &1 A1 3/4 § SO 3y 5@
T ¥ 9FF 9 &/ 97 3% & =

FT §?
1. 36 2. 63
3. 45 4. 54

The sum of digits of a two-digit number is 9.
If the fraction formed by taking 9 less than
the number as numerator and 9 more than the
number as denominator is 3/4, what is the
number?

1. 36 2. 63

3. 45 4, 54

ar Ve X aAryY & v H gl 1000 km g
U IfFd X TUET TFT 8 AM gars T
Rl Y TUET AT 10 AM §9 geE
qgAT &1 Y W 46 & A & qRad 9
Ul 3 ST §aTS Il @RI X & T
TAT 4 PM §a emH oledr &1 g &
gars I & gNTeT 3tad aifd fararstr &2
500 for.# Y. gfer ger

250 for.#Y. gfd ger

750 for AT, gfa ger

. & I GIAATER AT AgT fHAT ST FeheT|

DN E

The distance between X and Y is 1000 km. A
person flies from X at 8 AM local time and
reaches Y at 10 AM local time. He flies back
after a halt of 4 hours at Y and reaches X at 4
PM local time on the same day. What is his
average speed for the duration he is in the air?
1. 500 km/hour

2. 250 km/hour

3. 750 km/hour

4. cannot be calculated with the given

information
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S IfFd U AT AT T x% ool
TR HHT FAT F y AT STecr agaar
gl AfFd & AHAT Id F Tolel W Tohdell
THI AT 82

(w+1)yﬁ?ﬁ'

(Z+1

100

)y e
(3o + 1) x et
) x et

A w e

(@+1

If a person travels x% faster than normal, he
reaches y minutes earlier than normal. What
is his normal time of travel?

1. (@ + 1) y minutes

2. (E + 1) y minutes

3. (ﬁ + 1) x minutes

4, (@ + 1) X minutes

Fx aifd & golel arell U Te@de W A
JUT B U HgH H Th W IW H 3R
TG 81 AH Afd B & atfa @ aeeh Bl
AE & I BR W A 40HeAT & qar B
30 FeAl # Ugdd &1 ;G gerwd R @
ar 3gdr foraelr difear (¥eow) fears e

1. 30 2. 40
3. 50 4. 60

A and B walk up an escalator one step at a
time, while the escalator itself moves up at a
constant speed. A walks twice as fastas B. A
reaches the top in 40 steps and B in 30 steps.
How many steps of the escalator can be seen
when it is not moving?

1. 30 2. 40

3. 50 4. 60

https://pathfinderacademy.in/

HI'T \PART 'B'

21. fFet gy ksl @ IuFFddH pH A o
S| o 3107 & fAT g 3maer Y BN

COOH TOO
_ H;"N-CH
H;*N — CH s :
| pKai 2.02 |
CH,CH, COOH
CH, CH, COOH
”pKaz 3.80
coo CoO"
| |
H,N - CH Pa— Hy*N-CH
| pKas 9.94 |
CH,CH, COO~ CH,CH, COO~

1. 2.02
3. 5.98

2. 291
4. 6.87

21. Choose the most appropriate pH at which the
net charge is zero for the molecule from the
data shown below:

COOH |COO
= H,*N-CH
H;*N — CH S :
| pKai 2.02 |
CH,CH, COOH
CH, CH, COOH
”pKaz 3.80
Ccoo Coo"
| |
H,N - CH P Hy*N - CH
| pKas 9.94 |
CH,CH, COO~ CH,CH, COO~

1. 2.02
3. 5.98

2. 291
4. 6.87

22. TATGST Tolle H, UTeBsl & IR # fohd I
et Syl # @ T FYA oA

1. e IR deesst & @l de f gsd &
afaae @107 ATAA At 7 g

2.3ﬂ1ﬁwu‘rq'\rq§amm%%w
HIg Ucerss qoia: FHsfas a1 quid: der-
ek TEYUT YT B

3. frelr deerds & fer-Alg Fw 9T & 9y
S & AT RAT ST HehaT B

4. 9TeT$8 o 3TTshA T AIHE fhar o
FehT Bl
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Choose the correct statement about peptides in
the Ramachandran plot.

1. Peptides that are unstructured will have all
the backbone dihedral angles in the
disallowed regions.

2. It is not possible to conclude whether a
peptide adopts entirely helix or entirely
beta sheet conformation.

3. The occurrence of beta turn conformation
in a peptide can be deduced.

4. The sequence of a peptide can be deduced.

ferdt 3rfRfohar @1 AreaTaERdT 3R (K,,)
3cUIG U &R T HiGc3i &1 3fegard
BT &1 (K,,) T 3ifRfRar & qad Fof
gRade (AG) & 91 & ey Aedad ¢
AG’ = —RT InK/,

JfAfshar Adur AfAfhar B& K, AT
HAA: 10TAT100 &1 AG’ & T & et
FUAT F ¥ PleA-ar TE §?

AG’of A= AG’of B

AG’of A > AG’of B

AG’of B> AG’of A
AG’of A = AG' of B

~owdPE

Equilibrium constant (K, ) of a reaction is a
ratio of product to substrate concentrations.
The relation between (K,,) and free energy
change in a reaction (AG”) is as follows

AG" = —RT InK

Reaction A and Reaction B have K%, values

of 10 and 100, respectively. Which of the
following statements is correct with respect to
AG”?

1. AG’of A = AG’of B
2. AG’of A> AG’of B
3. AG’of B> AG’of A
4, AG’of A = AG' of B

SIRER SAOH & &1 AfaRad s &1
3UHNT 39 HROT &I §:

1. #AEGRT ¥ dfFesd 3Fa H 99 gar
Geaciol

2. AUl F ¥ 3war A Aigdr Fr
el |

24,

25.

25.
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3. W&d # AN Flaa STFATSS FT HH
|
4. FATHISTAT & ATP &ellet |

Excess oxygen consumed after a vigorous
exercise is

1. to pump out lactic acid from muscle.

2. to increase the concentration of lactic acid
in muscle.

3. to reduce dissolved carbon dioxide in
blood.

4. to make ATP for gluconeogenesis.

Rreoiell & ITAf@w Y &1 fqavor e &

d Sle-ar &ar &2

1. gWd & e g & fafs-ade
ATl I St H JeIdT e

2. THeeh & TF UOTE ¥ g IF FO BIEH!
st &1 o Jre

3. 3T gfawd # 3% Fora: 3mafa
Breell WA T TATATRIOT|

4. &g el & @y 3iex el giear &
oIl & a6 v-SNARES 2T t-SNARES
& IYIAF P YaT LT

Which one of the following describes the

primary function of flippases?

1. Help in increasing lipid-protein interaction
in the outer leaflet of the bilayer

2. Move certain phospholipids from one
leaflet of the membrane to another

3. Localize more negatively charged
membrane proteins in the lipid bilayer

4. Cause uncoupling of v-SNARES and
t-SNARES after fusion of incoming vesicle
with target membrane

26. M 3ra®dr # gAgAON @fFes-CDK

afafafer Rer o 9gad &1 a8 39 FRo1 &

1 A M 3aeAT # FAGAON ArSfFelet 1
HRVUT BT gl

2. A URT G, A AGAUN WS &1 gelr
TR Shgl Biel 8

3. AT M HTEAT H HIEPINIHIOT GaRT
arsfaersT 3usHrs fharfeaa gt &

4, AT M 3GEAT H FAHIEHIReET garT
FeAST 3UsHS foharlzad gidr §l
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Mitotic cyclin-CDK activity peaks in M phase.

This is because

1. Mitotic cyclin is synthesised only in M
phase.

2. Threshold level of mitotic cyclin
accumulates only in late G,.

3. Cyclin subunit is activated by
phosphorylation only in M phase.

4. The kinase subunit is activated by
dephosphorylation only in M phase.

sAfe@e  (DO), sEUTaf@cI™eT (DP),
B3R (DS) aur grafde¥a iifoaRe
(PO) TAT-3FAT T Fo7 BIEHICSIAT PlelTSeT
(PC) & 'S ¥ gd THiCH e ds

HHHAUT dI9, dod HH H &

1. DOPC > DPPC > POPC > DSPC
2. DSPC > DPPC > POPC > DOPC
3. DPPC > DSPC > DOPC > POPC
4. POPC > DPPC > DOPC > DSPC

The gel to liquid crystalline phase transition
temperature in phosphatidyl choline (PC)
lipids composed of dioleoyl (DO), dipalmitoyl
(DP), disteroyl (DS) and palmitoyl oleoyl
(PO) fatty acids in increasing order will be

1. DOPC > DPPC > POPC > DSPC

2. DSPC > DPPC > POPC > DOPC

3. DPPC > DSPC > DOPC > POPC

4. POPC > DPPC > DOPC > DSPC

faffiest 3uIRies sl & d uRfEeen

aRage &1 T 3eed0r e & & Sig-ar 7@t

&2

1. PIAPIGST T HAo.gedl ATfolent Hhr
3TGeRITRIT & 37eX IiRagel

2. 3d:gedl Siiflehl & el Hepel oh
gRage

3. difssr & Rfermr Toare d& IRaegT

4, GARORYT cATSTod AT & FAROHT
3TUTEr de IRage

Which of the following is NOT an example of

transmembrane transport between different

subcellular compartments?

1. Transport from cytoplasm into the lumen of
the endoplasmic reticulum

2. Transport from endoplasmic reticulum to
the Golgi complex

3. Transport from stroma into thylakoid space

4. Transport from mitochondrial
intermembrane space into the mitochondrial
matrix

29.

29.

30.

30.

31.
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RNA difost Il ¥ e & ¥ Sa-a
ST it g

1. miRNATAT $& snRNA

2. MiIRNA a1 snoRNA

3. MRNA T snoRNA

4, tRNA ddr 5S rRNA

Which of the following are NOT transcribed
by RNA polymerase 11?

1. miRNA and some snRNA

2. miRNA and snoRNA

3. mMRNA and snoRNA

4. tRNA and 5S rRNA

RNA HUleel Sl Teh ORElel@sig gishar &

arfeeff RNA (g-RNA) @7 #Heg & dqel @il

gl 39 ufhar & R F FY ¥ [eT FuaAt

# ¥ ia-ar gdr 78 2

1. 91fdelas DNA # g-RNA AR RNA
TuresT wfed grar Bl

2. t-RNA & TS gRadsT # g-RNA
gfFEafaa g

3. RIS ol A AT oiveT 3 Fshar
afFafaa gl

4. S 3eTHHA TH IR UG g2, 3oThl Th
GEX g-RNA & 3911 & Oo: Hotfe fomam
ST TehT gl

RNA editing, a post-transcriptional process, is

achieved with the help of guide RNA (g-

RNA). Which one of the following statements

about the process is NOT true?

1. g-RNA dependent RNA editing happens in
the kinetoplast DNA

2. g-RNAis involved in chemical
modification of t-RNA

3. This process involves insertion or deletion
of uridines

4. Sequences edited once may be re-edited
using a second g-RNA

TS, TH RNA-WISA Hhel, ST DNA
AU & eRe et & gfdefawe &
HYUT AT §, & T fafrse
1. RNA @33R DNA gifaest
2. DNA 3R DNA gifarsst
3. DNA f39R RNA gifest
4. RNA fasR RNA giferaet
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31. Telomerase, a RNA-protein complex which 33.
completes the replication of telomeres during _ Activin
DNA synthesis, is a specialised
1. RNA dependent DNA polymerase
2. DNA dependent DNA polymerase
3. DNA dependent RNA polymerase
4. RNA dependent RNA polymerase

32. 10.5 bp iy WRT & ATY 10 0T W & T oY
gfatsol® DNA 30 W faakl DNA 3] &

OR Teh @Y doR Sfd &, dlfh Teh &rell gocd

ST S| 3 @Il godd &I Alofeh TE&AT graft P

1. 105

2. 205 ( |_>\

3. 10.0

4. 10.5 In the above signalling cascade, which one of
the following molecules is denoted by ‘B’?

32. Consider a short double-stranded linear DNA 1. STATS 2 SMAD 6
molecule of 10 complete turns with 10.5 3. GSK3p 4. SMAD 4
bp/turn. The ends of the DNA molecule are : '
sealed together to make a relaxed circle. This - f ' o vt
relaxed circle will have a linking number of 34" me” H ?r ®
1. 105 TEEA H e 39AET H A dlell gfdaide
2. 205 gforefr &

3. 10.0
4. 105 L. s 2. wiefarsesEd
3. fawAYwdT 4. SfAaraEdY
33. 34. The secondary antibodies routinely used for
/Activin the detection of primary antibodies in western
blotting experiment are
1. anti-allotypic 2. anti-idiotypic
3. anti-isotypic 4. anti-paratypic
35. Ush HAT HIRAAT & Feal HRAHT A
FATROT A7 g3t # @ had 9dA=ad:
AET grem?
1. 37estel & YR & wfetr
2. 3e HeHAH! & Y Hr &ifd
3. FHfFeEieds SRR ¥ wiEAfad
Sl o YT I oty
4. grpudCeiad Heftd Sl & 9 AT &t
35. Which of the following events will NOT
: . £ - usually lead to transformation of a normal cel
" HUP# " into a cancer cell?
Fia-ar, ‘B°H fAfese famar amr g2 1. Gain of function of oncogenes
1. STATS 2. Loss of function of tumor suppressors
2. SMAD 6 3. Gain of function of genes involved in
3. GSK3p nucleotide excision repair
4. SMAD 4 4. Loss of function of pro-apoptosis related

genes
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e # & FHi9-A1 TF 3MeT-afgd sig Ay g2
1. ¢eey Sia faw

2. SigleH Sig

3. gor Sfa faw

4. Ufgolt Sha faw

Which one of the following is a food borne
toxin?

1. Tetanus toxin

2. Botulinum toxin

3. Cholera toxin

4. Diptheria toxin

fF T sUAr # & HlI-aT1 TAT 52

1. 91515 & IEAISOrETTET & e
IESTSITUTSToTeh T faehre gleT &

2. IR 30T Erdeliert & 3cdTee 8
TEATSIOTSTeTdh JTEAVT 3I31d Fl &

3. JTARIRT gdaforal H Al JIAhge
T & ToIv @l IR &S] S
A0 faHTSeT g X B

4. AET FIAFILE IO &

Which one of the following statements is
WRONG?

1. The megasporocyte develops within the
megasporangium of the ovule

2. Megasporocyte undergoes meiosis to
produce four haploid megaspores

3. All the four megaspores undergo several
mitotic divisions to form female
gametophyte in most angiosperms

4. Female gametophyte is haploid

F& WA A mRNAs St fasfad 38 &
X A TUEheRa & dur e &
=0T aa §, Feaa &

1. ST s

2. IRTAGT freRen

3. FIAFT gedr AuRE

4. A FATd FRb

Certain proteins or mRNAs that are regionally
localized within the unfertilized egg and
regulate development are called

1. gene regulators.
2. morphometric determinants.

39.

39.

40.

40.

41.
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3. cytoplasmic determinants.
4. mosaic forming factors.

Ry ot g & e & v &Ik &
HIRNAI Tk IR Hecaqul gl Toh fafrse
Weh Tehd WX HIRIBIST & HeIfohar kel &l
ALY Sgelldl &

1. 9O &7 &g fafrsedr

2. AIgdr

3. HaTdeed Hehdel

4. Teve Al gtshar

Cell to cell communication is important in
development of an organism. The ability of
cells to respond to a specific inductive signal is
called

1. Regional specificity of induction
2. Competence

3. Juxtracrine signalling

4. Instructive interaction

TS Ul A g ey sfgicad
ek URUT ATaRTS gl T feharefier o &r
T & o AT &7 & Fla-ar 3raTs
e 87

1. ThxSfleT U@ Wnt

2. U3ERlA

3. Tarceifesh SiieT

4. FERNsaEe faHT FRE

Apical ectodermal ridge induction is essential
for tetrapod limb development. Which one of
the following is NOT essential for the

formation of a functional limb?

1. Tbx genes and Wnt

2. Androsterone

3. Apoptotic genes

4. Fibroblast growth factor

fordl aIeT He & SEdcaar ¥ 3icEcadr aeh

ST YaTg % HHUed 9Y & T 7 F oA

T 5T Juid T g7

1. 5o fhEY Breel & R R o= ifRrenr
fafcaal aur segsifiRer TaEr #F afaie
giaT gl

2. ST HA dehe & IR-UR Shageddd &
SRt T & &
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3. STl 319eT 9 H I HIfAST T ToloHT
Breell &I &F 9k IR T &, Th aR el
3T §F TUT T IR X A §

4, TATCEE & AR-IR IRag|

Which one of the following best describes the
symplast pathway of water flow from the
epidermis to endodermis in a plant root?

1. Water moves through cell walls and
extracellular spaces without crossing any
membrane

2. Water travels across the root cortex via the
plasmodesmata

3. Water crosses the plasma membrane of
each cell in its path twice, once on
entering and once on exiting

4. Transport across the tonoplast

AT STSFARIPIATS SIS HATIRAT &
AT HEHS:

1. WAfew tfFar 3ol & Saaevor &
foT RAifRae oo

2. P6B0T P700 T Solareisl TRdgsT
3. eMAT YEell TAAT 37 Y
4. P700 Y Wfsiedld deh Solereld IRdgeT

The herbicide, dichlorophenyldimethylurea, is

an inhibitor of

1. shikimate pathway for biosynthesis of
aromatic amino acids.

2. electron transport from P680 to P700.

3. branched chain amino acid pathway.

4. electron transport from P700 to ferredoxin.

far ATt # & wla-@n,  glde
3UTTTTST & Uohollss JdT &l Th HIIT oTg)
&2

1. Ffas 2. =arel

3. e 4. ’RIfE=
Which one of the following compounds is

NOT a part of alkaloid class of secondary
metabolites?

1. Lignin 2. Indole
3. Tropane 4. Pyrrolidine
T aTedices Fhae 3T H ¥ Fier-a

FUHIT FHahHel Fah & hehcld AT HI
IRT aar &, S 57 Fddh & 3UHAAT F
URTAF TROT & 9feTd Teh "eaT g2

https://pathfinderacademy.in/

1. dfefdfes o
3. Rgamelareieary

2. tfeufdes 3Fa
4, AT

44. Which one of the following plant derived
signalling molecules induces hyphal branching
of arbuscular mycorrhizal fungi, a pheno-
menon that is observed at the initial stages of
colonization by these fungi?
1. Salicylic acid
3. Strigolactones

2. Abscisic acid
4. Systemin

45, ¥\ Y FaTge I hd: TATTHAT T Fe1de

S &Y &, 3remar 3ES F 38 Ig A o
Tod AT

)
tg\qé-ﬁa'{ PR
. gfagAfhios e
. §oTHe PRH

I

45. Serum has essentially the same composition as

plasma EXCEPT that it lacks
1. Albumin

2. Stuart-Prower factor

3. Antihemophilic factor

4. Hageman factor

46, STEANTRAT & 3E9A & FRUT e H F Hie-
|1 @ Yer grar?

CIECAIERI

. HaRFdATT

. fRT faemror

arfgepraehIuTeT

O

46. Which one of the following does NOT occur
due to stimulation of baroreceptors?

1. Bradycardia

2. Hypotension

3. Venodilation

4. Vasoconstriction

47, 3ARETsT 919 38 ATYT Agr FodT:

1. AT
2. afgifS oo 3maaw # g
3. @sT gler

4. 3¢ LT

47. Vasopressin secretion does NOT increase with
1. exercise

2. an increase in extracellular fluid volume

3. standing

4. vomiting
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TS F U HIASIBT AT HlT-AT TR,
RE@e & HFaT & AT seeRerl §2

1. 2OISH HS HIfAdRY

2. TecUhIHATFRIA-oTHT HITARR

3. T PR

4. fafeaca HIfAwRd

Which type of cells located in gastric glands is
responsible for the release of histamine?

1. Mucous neck cells

2. Enterochromaffin-like cells

3. Chief cells

4, Parietal cells

Ifg 3o | 7 srfadee gear g, e

giteedl & fawsread: ia-ar geam?

1. & gIA® n+1 g ar & n-1 g

2. Th gIAS n+l BN, dUT &l ‘n’ AT Th
n-1 gram|

3. & geA® WA gl AT ar n-1giar|

4. @1 gIAH FHY g ;T al n+1 giar|

If non-disjunction occurs in meiosis I, which

of the following scenario is most likely to

occur?

1. Two gametes will be n+1 and two will be
n-1

2. One gamete will be n+1, two will be ‘n’
and one will be n-1

3. Two gametes will be normal and two will
be n-1

4. Two gametes will be normal and two will
be n+1

Rl S 3¢9l & Tehd UfHAT 3Fd &
gRader H gRufAd e arenr e
IaRadetdl # & Si-a1 Afageead: g2
1. ufRdia 3R

2. X-fTafeor

3. $¥r AT FewlAe (EMS)

4. wfafzgs semse

Which of the following mutagens is most
likely to result in a single amino acid change
in a gene product?

1. Acridine orange

2. X-rays

3. Ethylmethane sulphonate (EMS)

4. Ethidium bromide
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|Te (Limnaea peregra) & AW & FHelerde I
faRraa #Arcqash &, I8 gufafsed &1 afaomad
Flel FHIE Tellel D R A8 § qur amArad
FEAT WA TAE d W ORER§
gferonad (Dd) YhR & TdteT AT F1 #I a1
AT Y ¥ yEeRd fRar Sar g1 38s
F, @del A fawsAgesl qAgseAr gfsedr &
3fefaTd T gIam?

1 31
3. 13

2. 111
4, 1:2:1

Maternal inheritance of coiling of shell in snail
(Limnaea peregra) is well established. The
dextral coiling depends on dominant allele D
and sinistral coiling depends upon recessive
allele d. A female F1 progeny of dextral (Dd)
type is crossed with a male sinistral snail.
What will be the ratio of heterozygous:
homozygous individuals in its F, progeny?

1. 31 2. )1

3. 1:3 4, 1:2:1

T & ¥ FT-T7 F cofoAs T@aAarel

FRAFIT & fow g &2

1. 3dAHT F CoAlfcAS HhrRR gl

2. q gel JORE St 1 gigd TATIROT
aifear et £l

3. 9 3O &l

4. 3 NfAT W F A gia § FifH
gfasfaast T R scafed FARHRT B

Which of the following is true for cells

harbouring F’" plasmid?

1. Their F plasmid is non-functional.

2. They exhibit increased rates of transfer of
all chromosomal genes.

3. They are merodiploids.

4. They fail to survive as the chromosomal
origin of replication is inactivated.

T FARIher a o Aarer, Toraepr dohy
3cute Yol Terd § qur fSraA wemsh
HITARIAT HT AT §, 5T I H TGET ¢
1. qgarel o

2. FARIBEH g9t

3. oIerdarer ger

4. ArAeRd darer Tt
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An alga having chlorophyll a, floridean starch
as storage product and lacking flagellate cells
belongs to the class

1. Phaeophyceae.
2. Chlorophyceae.
3. Rhodophyceae.
4. Xanthophyceae.

e & ¥ Fa-ar tedeufar & fav agr

T 82

1. TEAX HIARIT & ATYT ATelall sTforehl
el

2. HagaT-=ard faehroisi

3. Pfaeeehr owmr

4. Hagell THT &l AT

Which of the following is NOT true for
monocots?

1. Sieve tube members with companion cells
2. Vasculature atactostelic

3. Tricolpate pollen

4. Vascular cambium absent

freh Rfse gefos o # wa =i,
qUr 3§k WY Sl GHAEUNR T W
THSAAG: JHeThferd el 8, Fgelld &:

1. 3ol 2. 9IRYHR
3. arRaTfa 4. FYSHTcY

Individuals occupying a particular habitat and
adapted to it phenotypically but not
genotypically are known as

1. Ecophenes.
3. Ecospecies.

2. Ecotypes.
4. Coenospecies.

e syl & @ Faar, Shaa sfag

fIAwamn3t & FAfAFT F AT T Hhoda

HI AT AT &2

1. SIAPT STHT & TAX dUT TG ATHR
FT U7 TEIY gl

2. Mg gz gia ol el ygfea &
gl Bl

3. @I H$R H gig AT dief F&ar &
afa & I a9 g g

4. GSTeTel @ TR Foil 1 Hleea HTeh
SEET gig # gROAT g gl

https://pathfinderacademy.in/

56. Which one of the following statements
supports the concept of trade-off in the
evolution of life history traits?

1. Level of parental care and clutch size are
positively correlated

2. Animals maturing early tend to live longer

3. Anincrease in seed size is usually
associated with a decrease in seed number

4. Allocation of higher energy for reproduce-
tion leads to higher population growth

STTHEAT "elcd & Bl & &9 & dN/dt T
@R YT &dl & Tah

1. gHHT faRaea

. K0T TRETAR d%h

Ul TR dh

. °E TR FH dh

57.

B oW N

57. A plot of dN/dt as a function of population
density yields a

1. rectangular hyperbola.

2. negative exponential curve.

3. positive rectilinear curve.

4. bell-shaped curve.

58. gigura fae &d v wolild & fau, afg
K = 20,000 d2r r = 015 & d 3<aad
gfaaresiar wrfea gef:

1. 450 2. 1500
3. 3000 4. 6000

58. For a species having logistic growth, if K =
20,000 and r = 0.15, the maximum sustainable
yield will be
1. 450 2. 1500
3. 3000 4. 6000

59. redl & FHel: YRIE Ul & YR R e

H ¥ Fia-dr aiaar $r @gr Sof g2

1. 3SUTHIESE 3T def> SSUTRIaE Yoeh dal>
Sfrdrsor wre $1f> SeurEfea BT AR

2. <frdrsor mrE A > 3wUIEfeaE T HfA >
3UTEHIEaE 3G O > SSUTHEag YSF qeT

3. 3UHTEEE YSh Tl > IUMhICEG TG o >
ISUTRfesE O {fA > McArsoT Ty s

4. <fidrsor Grg A > IUEfeag T HfA >

3WTEHfEag o def > ISUIHiag e ae
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59. Which of the following is a correct ranking of
ecosystems based on the root: shoot ratio of
plants?

1. Tropical wet forest > Tropical dry forest >
Temperate grassland > Tropical grassland

2. Temperate grassland > Tropical grassland >
Tropical wet forest > Tropical dry forest

3. Tropical dry forest > Tropical wet forest >
Tropical grassland > Temperate grassland

4. Temperate grassland > Tropical grassland >
Tropical dry forest > Tropical wet forest

60. =T hodl # & -1 “Headl H
HATAT ST 82
1. sarfageT
3. Shfggel

2. SRS
4. FIETAHE

60. Which of the following periods is known as
“Age of Fishes™?
1. Devonian
3. Cambrian

2. Jurassic
4. Carboniferous

61. gri-arseTeeT YfaHA T uRom FeT 7 @

T A &7

1. gearehiar faTyer & Hest & Saear
Ieioed TITH FLdr B

2. YeaTdieT faTyer 9 avuT S AGl HLATI

3. 30 faTyd W T Telld FHTE dAT @
3HTET B

4, FTHEIT TATET: HR F 37d 2

61. Which of the following is NOT an assumption

of the Hardy-Weinberg model?

1. Population mates at random with respect to
the locus in question

2. Selection is not acting on the locus in
question

3. One allele is dominant and the other is
recessive at this locus

4. The population is effectively infinite in size

62. e el Hodl A HlA-ar TAAT &
ugel 3fasia & wefOa 82
1. g
3. 9fHAHAT

2. sl
4. TTAS

62. Which of the following geological periods is
characterized by the first appearance of
mammals?
1. Tertiary
3. Permian

2. Cretaceous
4. Triassic

15
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oIl & &g Ioledard T%holdl W ATHERT T
IR oy T et a3 & e am:
@1 g

1. a‘gcri%la' 2. UhUcailcd
3. OB 4. agtlc—rhc—q'

In which of the following mating systems
there is likely to be NO conflict of interest
over reproductive success between the sexes?
1. Polyandry 2. Monogamy

3. Promiscuity 4. Polygamy

T TAeewehT dehaitanl & frae vl

Which one of the following analytical techni-
gues does NOT involve an optical measurement?
1. ELISA

2. Microarray

3. Flow cytometry

4. Differential Scanning Calorimetry

FUMH INelsh HfA, Tk Felhl HA TAT IJerar
e FA & favg iy 9= & v sreems

| FATE & PIA-T il feaatase R 1 g2
1. crylAb + crylAc

2. crylAc + cry2Ab

3. crylAb + cry2Ab

4. cry9C + cry2Ab

Which genes have been introduced in Bollgard Il
cotton to get resistance against cotton bollworm,
tobacco budworm and pink bollworm?

1. crylAb + crylAc

2. crylAc + cry2Ab

3. crylAb + cry2Ab

4. cry9C + cry2Ab

A & ECG &l 3ifhd el Affiear ar
39T # I §1 T A @ wle-ar vy
ar =gt &2

1. gfgd 9ie ar

2. V,dAgTV, drR

3. HAlelsh Ylq X

4. VRAATVL dr
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Different leads are used to record ECG of
humans. Which one of the following is NOT
unipolar leads?

1. Augmented limb leads

2. V; and V, leads

3. Standard limb leads

4. VR and VL leads

FIfAFT H AT mRNAs & 3ufeafa g
§eeT SEY AR AT ST whT @

1. =TT NWuT faReiyor

2. RNase Y&IT THTIT

3. FYlet HRIOT

4. grEdfde AT PCR

The presence and distribution of specific
MRNASs within a cell can be detected by
1. Northern blot analysis

2. RNase protection assay

3. insitu hybridization

4. real-time PCR

gL T1d & T AAT FI & S drell eAq
&FT & TH

1. DNA &rer

2. YGRSt Hargeh ErehT

3. 3USHS EYHT

4. TIFATES ErT

The tetanus vaccine given to humans in the
case of a deep cut is a

1. DNA vaccine

2. recombinant vector vaccine

3. subunit vaccine

4. toxoid vaccine

ar gwergslt & uh fAmor f Rega
IARIOT JUTATEM m/z AT 301, 401, 501,
qur 601 #H iy =i g1 Icersst & IR §
1. 1200 T 1250
2. 1200 &1 1500
3. 1350 T 1500
4. 1250 2T 1350

https://pathfinderacademy.in/

69. The electrospray ionization spectrum of a
mixture of two peptides show peaks with m/z
values 301, 401, 501, and 601. The molecular
weights of the peptides are
1. 1200 and 1250
2. 1200 and 1500
3. 1350 and 1500
4. 1250 and 1350

70. T WIRRAST & WY U ¥ Y4 aUT 9N
T NAT & g Ao oy a9 &1 [
JuIATET A9 A fFEd Tha #1 aRads,
A WIS ITAR @ q@ qAT 9eE,
3TdHd gl TohdT 87

1. 280 .7, 9T GAMYUTH

. g FaqoTdr

340 =1 #T, W 3@eNvUTSR

. gfadifca A=

A ow N

70. An optical measurement of a protein is taken
both before and after digestion of the protein
by a protease. In which of the following
spectroscopic measurements the signal change,
i.e., before vs after protease treatment, could
be the maximum?

1. Absorbance at 280 nm

2. Circular dichroism

3. Absorbance at 340 nm

4. Fluorescence value

https://pathfinderacademy.in/
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HIT \PART 'C'

fesT wyat & 4,

A gigiee, sgARTH T RRme e
greld T3t & Fe g1

B. gISgiotel, SYEIRIH dur ERFH 9=
giel HEanst 7 FeT
TqAT FHAL: FrSglelel AT SFERIA 7 &1R—d
gid &l

D. el eawedt & Twr &foww &
&7 g gl

E. ®ioel-14 ATSeIo-14 & &1R_d giar &1

F. lee -14 sl -13H &7d 8iar g

Tt & HUAT T FASA Fo:

1. A BdTF 2. B,DAATE

3. A CaaD 4. C,ETUTF

From the following statements,

A. Hydrogen, Deuterium and Tritium differ in
the number of protons

B. Hydrogen, Deuterium and Tritium differ in
the number of neutrons

C. Both Deuterium and Tritium are
radioactive and decay to Hydrogen and
Deuterium, respectively

D. Tritium is radioactive and decays to
Helium

E. Carbon-14 decays to Nitrogen-14

F. Carbon-14 decays to Carbon-13

pick the combination with ALL correct

statements.

1. A, Band F 2. B,Dand E

3. A,CandD 4, C,Eand F

e FUAT 7 4,

A &t FfAfRar & T@a: "ged & v
Had Foll IREdT HOT gl A

B. 3 3aewr A & e IURET &
S @ Aeafkar yAEda: faegd-
wifaw gl

C. Y Fa3l & FAFAHRT T Ig Aoy
T GHT & F FT FIS 3y ggades
TEY & IT gISSIele e

D. U afdd Jellsger W&l & SferfaRrel

H A=A Hgcaqul 81 gl

17

72.

73.

73.

https://pathfinderacademy.in/

Fft AT HUAT HT G To:
1. ATUTB 2. BaurC
3. CaurD 4. BGUTD

From the following statements,

A.For a reaction to occur spontaneously
the free energy change must be negative

B. The interaction between two nitrogen
molecules in the gaseous state is  predomi-
nantly electrostatic

C. By knowing bond energies, it is possible to
deduce whether the bond is covalent
bond or hydrogen bond

D. Hydrophobic interactions are not important
in a folded globular protein

pick the combination with ALL WRONG

statements.

1. Aand B

3. Cand D

2. Band C
4, Band D

JTEIS3-Weld HRAUT & IR H oo IR $UA §:
A QTUT ¥ & TAUGS Telic H TosdlT &
TEIUI: IeTHA TAT & 3cddd AT6 ¢
B. N-fiY WX wfafeciisha aur c-fiy ™
AR Uh A 20-37d9V YTe$s
@ = —60°(+5), ¥ = —30°(+5) T 3TANT &
foe &1 7 fasehy o ggar o TR & 6
IeT$s H HEIUT Fsforet-Fefoa-toas 8
C. oY Yrersst & foaw frell il &
TR 3HEell & ¢, W & ITAT A d 7L L
D. T&h Uwerss TATCA-AL-A-As-Ai-CONH, (Ar-A,
TRREAT 3T &) Toh JURSINT p-Fsell 3TATdm
€1 A, TIT A;Sh Efadel HIT B-Fell & THR
& ARG R
TE HYUAT F FASAA H e
1. AdaTB
3. AGaTD

2. BaurcC
4. CaurbD

The following are four statements on peptide/

protein conformation:

A. Glycine has the largest area of conforma-
tionally allowed space in the Ramachandran
plot of @ and ¥

B. A 20-residue peptide that is acetylated at the
N-terminus and amidated at the C-terminus
has @ = —60°(+5),¥ = —30°(%5) for all
the residues. It can be concluded that conform-
ation of the peptide is helix-turn-strand

C. The allowed values of @, ¥ for amino acids
in a protein are not valid for short peptides

https://pathfinderacademy.in/
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D. A peptide Acetyl-A;-As-Az-A4-CONH, (A;-
A, are amino acids) adopts a well defined 3-
turn. The dihedral angles of A, and A;
determine the type of B-turn

Choose the combination of correct statements.

1. Aand B

2. BandC

3. Aand D

4, Cand D

gATIed f8ig 6.5% Tsh Wk, St Hhiowas &
Syar g, W ufadl & o dqead W
Merehcll & T fhar| 3@ Wiée W AR
I 3TAR o] R A (i) pH 6.4, (i) 10%
fFeIERTe, (iii) 10 mM CaCl,, (iv) 40% 3FAfageT
Hohe| 3dF dIG HUBGIHIOT Ud JHfUcedr #
WET FT 3eheld fhar aam| Fer 3merm &
gRome g = §:

-
8
1

% protein in supernatant
g
1

[ ] [
a b c d
e & T gRumAT &7 oo 3Rt § &
Fl-AT Iv5dH7 YfAfTSed FAT 72
1. a=3FAFTH Tethe, b = TR,
c= pH6.4,d=_CaCl,
2. a=CaCl,, b = TerdRid, ¢ = 3T AT
Fehe,d=pH 6.4
3. a=pH 6.4, b = CaCl,, ¢ = 3FAIfATH
Fethe, d = TorRier
4. a=CaCly, b=pH 6.4, ¢ = TR,
d = 3FAIfATH Tethe

A researcher investigated a set of conditions for
a protein with an isoelectric point of 6.5 and
also binds to calcium. This protein was
subjected to four independent treatments: (i) pH
6.4, (i) 10% glycerol, (iii) 10 mM CaCl,, (iv)
40% ammonium sulphate. This was followed
by centrifugation and estimation of the protein
in the supernatant. The results are depicted in
the graph below:
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3 || l_l
a b c d

Which of the following treatments best

represents the results shown in the graph?

1. a=ammonium sulphate, b = glycerol,
c=pH 6.4,d =CaCl,

2. a= CaCl,, b = glycerol, ¢ = ammonium
sulphate, d = pH 6.4

3. a=pH 6.4, b = CaCl,, c = ammonium
sulphate, d = glycerol

4. a=CaCl,, b =pH 6.4, c = glycerol, d =
ammonium sulphate

i & SaweRT 3

6 7
o N
AN, S
1N Cs \
I | (3
2C C4
NN NN
3 9

[N

. Fef N URATU], C4 TUT C5 TEAIiEeh 37T & g

2. NI TEdTféeh 3 & &; N3 a1 N9 Tefertaet
ared Y@l ¥ §; N7, C4 YT C5 TS & B

3. NI TEdTiEas 31Fel ¥ &; N3 Ieferffiel ared
@ A §; N9 Feerffiet & C*& Helfdeid N
¥ & N7, C4aurCs5rasdia ¥ &

4. NI Te[eIfHeT & §; N3 To[eTfAel ured gj@err &

&; N9 TeeTfdeT & C* & Helfdsld N &; N7,

C4 TUT C5 Tomsdld H &l

In the biosynthesis of purine:

6 7
C N
AN,
1N Cs \
| | Cc8
2C ca
NN NN
3 9

1. All N atoms, C4 and C5 are from aspartic
acid

2. Nl is from Aspartic acid; N3 and N9 are
from Glutamine side-chain; N7, C4 and
C5 are from Glycine

https://pathfinderacademy.in/
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3. Nl is from Aspartic acid; N3 from
Glutamine side-chain; N9 from N attached
to C* of Glutamine; N7, C4 and C5 are
from Glycine

4. NI is from Glutamine; N3 from Glutamine
side-chain; N9 from N attached to C” of
Glutamine; N7, C4 and C5 are from Glycine

77.

T & FBRATUR W &Y 3eRT TeoTsAl, X dATY,
&1 foparaR fafirsedr @ ek et 3eEee
FAT AT| Sl TeollSAT U FYAT AT TeollsH
afafafr & Tef@d e are TeHas & Ay
3R fRar ar] 9 T gRunA Redad €,
e

S8l a=TcHe 3IUTR, b=FSH

c=fag=or

U,

Protein X ProteinY

100 —

Activity
Activity

[S] — [S1—

e FUAT H F PiA-a1 TEY 872

1. FaremR s & foT #F Nida X [fdse §
2. fFaraR S & fow A 9T Y fafdse g
3. FTYR S & AT X qr v, aEr

afdrse g1 o

4, R S & fAT X gAr v, et
fafrse &1

A researcher was investigating the substrate
specificity of two different enzymes, X and Y,
on the same substrate. Both the enzymes were
subjected to treatment with either heat or an
inhibitor which inhibits the enzyme activity.
Following are the results obtained where
a=inhibitor treatment, b=heat treatment and
c=control.

Protein X ProteinY

100 10—
Z
£ c 3 ¢
b b
a
b a
(] 0 b
[S] — [sS] —

77.
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Which of the following statements is correct?

1. Only protein X is specific for the substrate, S

2. Only protein Y is specific for the substrate, S

3. Both X and Y are specific for the substrate, S

4. Both X and Y are non-specific for the sub-
strate, S

fReT waeT & e I9d RIS smafed &
T g St #IRER & SE 3 600g H
HIHAUT garT faewrer fGu arw| srfcerdy #r
AT 100,000g T HTheIeRoT foRar AT 5M
NaCl & @ry el fasprell o=y dur fw
100,000 WX 3H9haraor fohar arar| Jifcerdt
H o Wde # ¥ Fia-ar 39yd gem?

1. 3 3 2. TATSHIBNRIT
3. G AT AT 4. TifFe

In an experiment, red blood cells were
subjected to lysis and any unbroken cells were
removed by centrifugation at 600g. The
supernatant was taken and centrifuged at
100,000g. The pellet was extracted with 5M
NaCl and again centrifuged at 100,000g. Which
of the following proteins would be present in
the supernatant?

1. Band 3

2. Glycophorin

3. G protein-coupled receptor

4. Spectrin

WA ‘A’ & IARTADT ATAITT & IFETTT
¢d, 38 GFP (A-GFP) ¥ dafoa famar amm|
gfadita geAeds @ gufr f&  A-GFP,
LAMPL & @Y HeTUEhd gl &l
IfPeFETSdT A, ST H'-ATPase T U&h TeHF
g, & sufeufd & AGFP, LAMPL & @y
TETAAIPd el &dll $Hh ag, dg LC3
gl & HIY FEEATAIhRe el &l
T FuaT F T Fia-ar T 72
1. IfFeASHT A & 3epafeafa 3 A-GFP,
ER W afead grar gl
2. A-GFP & % de& I1ddd & fow
TIAfSar &1 3magehar Bl
3. IPAFEHT A, ER 9T A-GFP &l
IS FA A efholeT Sl &
4. IBNAEHT A, A-GFP &I FAHTOIHAT
W ABIT FA H efHer o Bl
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78. In order to study the intracellular trafficking of Which statement is correct?
protein ‘A’, it was tagged with GFP (A-GFP). 1. ‘A’ inhibits the reduction of NADP"
Fluorescence microscopy showed that A-GFP 2. ‘A’ inhibits the proton gradient and the
co-localizes with LAMPL. In the presence of reduction of NADP”
bafilomycin A, an inhibitor of H*-ATPase, A- 3. ‘A’ inhibits the proton gradient but not
GFP does not co-localize with LAMPL. the reduction of NADP*
Instead, it co-localizes with LC3 puncta. 4. ‘A’ inhibits neither the proton gradient
Which one of the following statements is nor the reduction of NADP*
TRUE?
1. A-GFP targets to the ER in the absence of 80. G, ¥ SdHF & TS HITAHI T TITHT & NI
bafilomycin A. o
2. Autophagy is required for trafficking of D-CDK4, Rb & )
A-GFP to lysosomes. € dUr E2F & foU IHAI SYAT H HHA FIA
3. Bafilomycin A facilitates targeting of A- & Rb ¥ E2F 3qufed &1 & 9ur S-3@edr
GFP to the ER. )
4. Bafilomycin A facilitates targeting of A- St Sifecafes & frnfead Far B
GFP to the mitochondria. A HT HAAFT G, ITEAT WIHAA HT A
‘ gar g1 FeT Fuat § @ Fia-ar a@r 27
79. EREHAF FHI F HHF Al AT F 1. Rb-E2F 3wal=af3har 1 ‘A” Hafid e &l
A & qF qar geard SAfd gRaeast & 2. CDK4 Riafafer &t ‘A’ Heffid sar &
0, T 3cUIes Td ATP &l HLWOT o1 gy 3. E2F 3T ‘A’ BIERIREFd Far &
3TER AT 1T 4. Rb T 3UHY ‘A’ T Bl
A added A added 80. During cell cycle progression from G; to S,
IS | 2 | cyclin D-CDK4 phosphorylates Rb and reduces
S|——— 2 its affinity for E2F. E2F dissociates from Rb
3 3 and activates S-phase gene expression.
a 2 Overexpression of protein ‘A’ arrests G; phase
o 2 progression.
5 10 15 5 10 15 Which of the following statements is TRUE?
Time (min) Time (min) 1. ‘A’ inhibits Rb-E2F interaction
2. ‘A’ inhibits CDK4 activity
FeA-aT FUT T 2 :2: ghospélor}lgﬁtes E2F
R o egradaes
1. NADP' ¥ 39adeT & ‘A’ TefAd il g s
2. NADP' T 319 T Siclel Jaurdr & 81. HIRIAT Th I S-3AEAT 1 HIRAK, HRAAT
‘A’ HEfAT AT § Th h e WOT AT RIRRT Foany
3. Wl JauTdr &Y ‘A’ Halad &ar & FId $r =i (a) G, 3raET, (b) G, A€, (c)
NADP" 39T« &l oTal Hdl gl M 3aEAT| 3T HIRAHIHT &I GhrE deueard
4. o A ieled Jaurdr 1, & df NADP feéeRa U af@Sle g aregs & fohar I
T FY A’ HefAT AT B S-3aEdaT RGBT #, S P ¥ gad
_ , R I, s9 <efad DNA $r ITadd AmEr
79. ‘A’ is an inhibitor of chloroplast function. The . _
production of O, and the synthesis of ATP are | &
measured in illuminated chloroplasts before and 1. G, 3GEAT HITAFH
after addition of ‘A’ as shown below 2. G, 3aEAT PIRSRT
A added !
c A added B | 3. M aear FIfART
= | & 4. et G, AU G, IEEAT PRIHR
> =]
© [
g f 81. Cells in S-phase of the cell cycle were fused to
o) e cells in the following stages of cell cycle: (a)
5 10 15 5 10 15 G; phase, (b) G, phase, (¢) M phase. These
Time (min) Time (min) cells were then grown in medium containing
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tritiated thymidine. Maximal amount of freshly
labelled DNA is likely to be obtained in S-
phase cells fused with

1. G, phase cells

2. G, phase cells

3. M phase cells

4. Both G; and G, phase cells

faere & E. coli A3 & @y gfasiias
Awrefergel HI AT R, AR F1 dJele

gl ST §, deUedld 3799cs | AbTelfads

SHFI Teh TSHSD ©

1. 9T GeWoT

2. DNA TavoT

3. UftesivarSeheT GRAWOT
4. RNA giforeRst

Addition of the antibiotic cephalexin to
growing E. coli cells lead to filamentation of
the cells, followed by lysis. Cephalexin is an
inhibitor of

1. protein synthesis

2. DNA synthesis

3. peptidoglycan synthesis

4. RNA polymerase

gfagItad: ddfeld Wi, @AR # SEaad
& eI & forw 3uer & forar )
gfadifd et & uriy a8:

(a) MrealY

(b) GTeT gfeehr

(c) 3R ER.

SoT UTAT & T & A H ASSAH quid
AT & @ Fia-ar FLar &2

1. (@ — (b) — (c)
3. (09— @— (b

2. ()= () —(a)
4. (c) — (b)) — (3

Fluorescently tagged protein was used to study
protein secretion in yeast. Fluorescence was
observed in:

(a) the Golgi

(b) the secretory vesicles

(c) therough ER.

Which of the following describes best the
sequence in which these events occur?

1. (@ —(b)—(0) 2. (b)) = () — ()
3. () —(a) —(b) 4. ()— (b)—(a)
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Ig gAaead #a & fav f& & qoia: darfea

gRYFd mRNAs TEcHid  dé  fadd g

3AfdT & SIRNPs & @Y Hald  Pre -mRNAs

dheeh # A W A §l 38 g A &

T, T waer far mar [EdE & pre-mRNA

F Higd FA dTel T ST HI, [FHHr AT T

3¢ &, IT df 5 A7 3 FAGHS TIal 9 AT glaar

AT Tl W 3cIRATd fhar =T

$o HHeT IRUMA fAeiad &

A. ST snRNPs &l 39RYUTd & HROT aler
JAGYT Tl W 3cqRafdd  Pre-mRNA
heeh H ITETT @ e

B. 9T snRNPs T 3eqfedfd & HROT et
AT TUAl I 3caRafdd  Pre-mRNA
gsedia d Aad R s

C. sfa snRNPs & 3ufeufa & &RoT 3 a1 5/
JASYUT TJAl I IcaRafdd  Pre-mRNA
heeh H AT @ Sdet|

D. §f&rd snRNPs &1 3qafeufd & @RoT 3 a1
5 FASH Tl W 3caRafdd Pre-mRNA
TSIATS doh T Ry S

Harrey aROTAT & FE FASTT H G

1. BaarC 2. AGUTD

3. BdurD 4. ATUTC

In order to ensure that only fully processed
mature mRNAs are allowed to be exported to
cytosol, pre-mRNAs associated with snRNPs
are retained in the nucleus. To demonstrate this,
an experiment was performed where a gene
coding a pre-mRNA with a single intron was
mutated either at the 5’ or 3’ splice sites or both
the splice sites.

Given below are a few possible outcomes:

A. Pre-mRNA having mutation at both the
splice sites will be retained in the nucleus
because of the presence of bound snRNPs.

B. Pre-mRNA having mutation at both the
splice sites will be exported to cytosol
because of the absence of bound snRNPs.

C. Pre-mRNA mutated at either 3' or 5" splice
sites will be retained in the nucleus
because of the presence of bound snRNPs.

D. Pre-mRNA mutated at either 3" or 5" splice
sites will be exported to cytosol because of
the absence of bound snRNPs.

https://pathfinderacademy.in/
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Choose the correct combination of the possible
outcomes:

1. BandC
3. Band D

2. Aand D
4, Aand C

et faet &, e aRFreufash 3rqare deaAnt &

T 3UERE FREET & ofea aReoeT 8o

T T g1 A AT deHS &

(i) CHP — 3eJdTe’ T THhT HeHAS

(i) LTM - IR FIs ) REAH H AT B
(i) PTM — RETH shaAdieor & AT T gl

(a) 80S
oD 60S
0 40S
Polysome
®) Sucrose density fraction
80S
OD,¢, 60S
408
(0 Sucrose density fraction
oD. 60S
260 408

Sucrose density fraction

giferdls IR=STGHT H Hermsh & Yy FAtold
:

1. (i) —a; (i)~ b; (iii) ¢

2. (i)~ b; (ii) - c; (iii)-a

3. (i) —c; (i)~ b; (iii)-a

4. (i) —a; (i) - c; (iii) b

86.

Polysome profiling of cells treated with three

hypothetical translation inhibitors is shown in

the plots below. These three inhibitors are

(i) CHP — leaky inhibitor of translation

(i) LTM — arrests ribosome at the initiation
codon

(iii) PTM — inhibits ribosome scanning

(a) 80S
oD. 60S
>0 408
Polysome
(b) Sucrose density fraction
80S
OD,q, 60S
408
(© Sucrose density fraction
oD. 60S
260 40S

Sucrose density fraction

https://pathfinderacademy.in/

Match the polysome profile to the inhibitor

1. (i) —a; (i) — b; (iii)— ¢

2. (i) —b; (i) — c; (iii)—a

3. (i) —c; (i) — b; (i) —a

4. (i) —a; (i) —c; (iii)—b

afdt A, CG WEX 3fhd FHID: C W

ARYAHRT g1 &, S Hleliehd Sl T ool

F H TS dUH gl IS Gaue Sl &

3oolg& U CpG gddi & &I g, adid

At # Hffegad gia 81 e 7 ¥ *i4-

T SHHT FSSIH SATEAT Il 672

1. grserdisT &7 AfANFUT IoaATad & TqTYT
RNA Pol || & ST &l gl JUdhdl, 3
gete Sl 3ifdeaed R S E

2. 99U Sfier 3ifAcafFa & gier, miRNA
CART ToollsH HRAGTCA®IST IEART &9 #
a8 §, 30 YR 3w Afde
T T A g

3. Th ST & ISeT &1F & eI & 3T,
gfeha el & 3eaArgsr & 39fEAT CG -
TR 37Tshd FIAA: AR el gl

4. 3o & # Wgerle 1 Afct gl
g DNA &TfdgeR gl & Teolisd AR
THE @ fshrel & €, 39 YR Sl
IHIFT P RIS FXT g

In mammals, CG rich sequences are usually
methylated at C, which is a way for marking
genes for silencing. Although the promoters of
housekeeping genes are often associated with
CpG islands yet they are expressed in
mammals. Which one of the following best
explains it?

1. Methylation of cytosine does not prevent the
binding of RNA Pol Il with the  promoter,
so housekeeping genes are expressed

2. During housekeeping gene expression, the
enzyme methyltransferase is
temporarily silenced by miRNA, thus
shutting down global methylation

3. Unlike within the coding region of a gene,
CG rich sequences present in the promoters
of active genes are usually not methylated

4. As soon as the cytosine is methylated in the
promoter region, the enzymes of DNA
repair pathways remove the methyl group,
thereby ensuring gene expression

https://pathfinderacademy.in/

Offline and Online CSIR-NET | CUET-PG | GATE | lIT-JAM | ICMR | GAT-B | 9818063394



23

87. TENANS, Th WIEH-RNA Hhel, & T faRIse
3chA ClTEshtesl JfAfafer § ST DNA TVl &
g sicarlt & gfapfaas & el a=dr g
Jeafd 38 F5 A DNA UifaARsl & He
¢, $o Be o §| S & e oAt &
¥ HlT-A1 DNA diferast & ot § e g2
1. SgfFeergst & Aetel S ANGRIT e
F T ARG 3 T grar Ay |

2. TAAST DNA & AT Tah 3'-OH &Y &r
faeaRd & Fahar Bl

3. CONAYST RT Ioofeh TRANUT 6T |

4. THAS THh FfsharcHAs dlidh & HH T g

87. Telomerase, a protein-RNA complex, has a
special reverse transcriptase activity that
completes replication of telomeres during DNA
synthesis. Although it has many properties
similar to DNA polymerase, some of them are
also different. Which one of the following
properties of telomerase is different from that of
DNA polymerase?

1. Telomerase requires a template to direct the
addition of nucleotides

2. Telomerase can only extend a 3'-OH end of
DNA

3. Telomerase does not carry out lagging strand
synthesis

4. Telomerase acts in a processive manner

88. ghafear #, gfagfaaa & yRe= &g #Ra
tfoaral & frafeag e e fflse
asfFas R e (CDK) wifafafer &fr
3MaeTSar g1 s8% faudid ¥g CDK aifafafer
vfapfaas & Hafdg o efadar & damor
FI HETAT AT gl 3 aRdfahd R aard
g4 & & o6 & N, AAfeg W HIRd
gl & foaw gfohal & g v & Hier § aar
s g ol A fFaifead 8 & QT
AT T HAer g, [ me@ § F Fia-ar
HITAHRT Tsh & G, TAT S ITEATT #H 38 CDK
TfAfAf & Asasarm gaiar &2

1) (2)

CDK activity

|
|
|

CDK activity

1Y
»
1Y
)
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89.
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(4)
G, S

In eukaryotes, a specific cyclin dependent
kinase (CDK) activity is required for the
activation of loaded helicases to initiate
replication. On the contrary, this CDK activity
inhibits the loading of helicases onto the origin
of replication. Considering the fact that during
each cycle, there is only one opportunity for
helicases to be loaded onto origins and only one
opportunity for these loaded helicases to be
activated, which one of the following graphs
best depicts this CDK activity in G; and S
phases of the cell cycle?

@)

CDK activity
CDK activity

G, S

0 )
> 2
3 =
3 °
2 N
g o
[ ] 1 1
G, S G, S
@) (4)
z z
E H E H H
5 G
© ©
X X
[a] o
) 1 °
G, S G, s
SISUAIGAT #, Teh 35 &TR YT 3efshel &S

3ot 3feral & |y SieT Sl g, wrieher

mRNAsafram?rgfrl AT 37hd 31T RNAs

% AU 3H aRT ST SAIem g

1. T Tafrse RNA @r89rat

2. UR-GHSET T gfshar

3. Uh Had 3Nl wgfFerdierss ¥ HRIOT
Teh ShgehTalRTaM 3TTShaOT

4. ST ThA H AT Th RS A & Th
2' OH & HRIUIT Teh SheehleX1M JHTHAUT

In Trypanosomes, a 35 base leader sequence is

joined with several different transcripts making

functional mRNAs. The leader sequence is

joined with the other RNAs by

1. aspecific RNA ligase

2. the process of trans-splicing

3. anucleophilic attack caused by a free
guanine nucleotide

4. anucleophilic attack caused by a 2" OH of
an internal A present in the leader sequence
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arel FS fefdcd Yohd foetad e &

A B
a. | Trypanosoma | (i) | 3rgreyRor ey

brucei N
FA P &FHEaT, T
T 9 gRkadr daagr
ITAIR-AEAT (VSG)
# faEqgd aRade
JfAd #d §
faffesT wat &
FATROT & R
Hdd gRueradr
aRace 37gera e
HT &, S Sfig #r
39T FAET UL3T A
Seolet &t &

3o gHTITCLE foreT
aur =AY
TATSHYICEAT & TR-
IR gfaser aRadea
Ik fcRel 3regfehar
T gIa T eTHar

T & O Fia-ar @gr &, Sha Jour 39 Jorg
WA F1, difeh GfcRel Efshar & smr o
Tehl 872

a—(i), b—(ii), c—(iii)

a— (i), b—(iii), c — (i)

a— (i), b— (i), c— (ii)

a— (i), b-—(iii), c — (ii)

b. | Plasmodium
falciparum

(i)

c. | Haemophilus
influenzae

(iii)

AP D oe

Following are the list of some of the pathogens
(column A) and the unique mechanisms they
employ for evading immune response (column
B).

A B
a. [Trypanosoma | (i) | Capable of employing
brucei unusual genetic

processes by which
they generate
extensive variations in
their variant surface
glycoproteins (VSG)

24
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b. | Plasmodium
falciparum

(if) | Capable of continua-
Ily undergoing
maturational changes
in transformation to
different forms
which allow the
organism to change
its surface molecules
Capable of evading
immune response by
frequent  antigenic
changes in its
hemagglutinin  and
neuraminidase
glycoproteins

c. | Haemophilus
influenzae

(i)

Which of the following is the correct match
between the organisms and their respective
mechanism to evade immune response?

1. a—(i), b—(ii), c—(iii)

2. a—(ii), b—(iii), c— (i)

3. a—(iii), b— (i), c—(ii)

4. a— (i), b—(iii), c—(ii)

& TRIss gl ARt X aur Y & wh Goleelr
Y &F dUT T DNA JEUT 87 39Ryd
g€ UGRTST DNA coheliehl o 3U39T & Ueh
aRafdd gEfys o H R fFar smar ®
s 3TH X T Toldell 3EET &F a1 Y &l
DNA 3fTewtle] &7 3UTeYd gil deuedrd anfgar
X, Y aar H & faxfdicaed il Fifenrsit
o ofiel FHTIAT I T W gATT X AT gl
Y & ¥y 399R fHAr @ T9E A gu fH
PS fade-fthaar 78 & e ot #
q Hla-A1, & AT F AE-Telvail AT Hl
gaad gfafafca aar &2

Cells over expressingreceptor

auk 17

% receptor ligand binding
T

% receptor ligand binding
1

Hormone X HormoneY Hormone X HormoneY

% receptor ligand binding
T

% receptor ligand binding
1

Hormone X HormoneY Hormone X HormoneY
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Two steroid hormone receptors X and Y both
contain a ligand binding domain and a DNA
binding domain. Using recombinant DNA
technology, a modified hybrid receptor H is
prepared such that it contains the ligand binding
domain of X and DNA binding domain of Y.
Three sets of cells over-expressing receptors X,
Y and H were then treated separately either
with hormone X or with hormone Y. Assuming
that there is no cross-reactivity, which one of
the following graphs best represent the
receptor-ligand binding in each case?

Cells over expressing receptor

xJ vl A ,

% receptor ligand binding
T

% receptor ligand binding
I

Hormone X HormoneY Hormone X HormoneY

_ 4.

% receptor ligand binding
T

% receptor ligand binding
h

Hormone X Hormone Y Hormone X Hormone Y

WET Y & WY Fhiod e HSHIT H Teh
NET X T TfehT 3aTar & @1 S1ar gl fmdr
gfaed 3cdole & e, Y BREwIRfad &
ST &, 9T 3T NfeAAHST 37dHY & Sar
gl X qFd 8 S §, heh H TURAAR &
ST B, O Tarf@w canr il 7y
FEa S & HeforEe H aROAT g gl
T IR e vt F wfdess 3caes far
I

YT A W&F Y &1 e 3caRada & aife

NReITHT 3@HFY W F IS Grer
HITHINATROT A6l TedT|

favg B: & Y & dgh de TAETRT 8
F HGAT FT Th T L PN Hisd Hlad
arel T SiiT & 1Y PIRSR IRIAHEAT T
S gl

RYwC: :Id A &6 Rad aes, S
gifed L & foT S & dREAHRfAT e H
FIA AT 8, & Y IRTHHAT DI AT gl
RYT D: |ASFBT # Z-VAD-FMK, ST TeH
fAEqad HagA 99 deAs g, & Ay
3qaiia fhar Srar g
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e er@l 7 ¥ *lA-@r 3Wed f[Avat &
PR Hr vacees Fufa &1 Isaaw
guid AT §?7 Y-318T % UUIeIfesh Hifrepraft
a1 gfafaftca & gl

1. 100
50
A B CD
2. 100
50 _‘
A B CD
3.100 T
50 4 | ‘ \
A BCOD
4100 T
50 +
ABCD

92. A protein X is kept in an inactive state in

cytosol as complexed with protein Y. Under
certain stress stimuli, Y gets phosphorylated
resulting in its proteasomal degradation. X
becomes free, translocates to nucleus and
results in the transcription of a gene which
causes cell death by apoptosis. Stress stimuli
were given to following four different cases.
Case A: Protein Y has a mutation such that
phosphorylation  leading to  proteasomal
degradation does not occur.

Case B: Cells are transfected with a gene which
encodes for a protein L that inhibits the
translocation of protein Y to the nucleus.

Case C: Cells are transfected only with empty
vector used to transfect the gene for protein L.
Case D: Cells are treated with Z-VAD-FMK, a
broad spectrum caspase inhibitor.
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Which one of the following graphs best
describes the apoptotic state of the cells in the
above cases? Y-axis represents % apoptotic
cells.

1100 T
50 1
ABCD
2. 100 T
50 +
A BCD
3.100 T
50 4
A BCOD
4. 100 T
50 +
ABCD

93. TAH A #H, WIOI™AT H HITABT-HIRABT ST

Wl & TR IeET Fed AT g, qUT 3k
Tl S&TOT T B A & a1

A B

a. | gefie () |tFa aRar & e
CECES HITRAI-RITART
AT AT RT3
F  ACIT  HAdTT
AfFeT

TEIRRAPTS 1g->T 8T
War § aw 9HEd
fahra dur gesles &
giret fYeT- YT

TSI

(i)

AAATHATIT

& GEA-GHAEIROT A A

gfEafaa €
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C |ig-zfer  |(i) | ca?- IGE gaoT
e HGICICED HIfAHT-
HIfAPT AT &I
AT T §
d. [ efrea |V

IR-fErear HIfRAPT
ST W& S
TETRAPTS 3T
IRAT S FIA I ol

e & & Fia-ar & AT §?
1. a—(i), b-(ii), c- (i), d - (iv)
2. a— (i), b (iii), c — (iv), d - (i)
3. a— (iii), b— (iv), ¢ — (i), d - (ii)
4. a—(iv), b — (iii), ¢ — (i), d - (i)

In animals, four separate families of cell-cell
adhesion proteins are listed in Column A and
their functional characteristics are given in
Column B.

A B
a. | Integrin | (i) | Lectins that mediate a
variety of transient, cell-
cell adhesion interactions
in the blood stream
Contains extracellular 1g-
like domains and are
mainly involved in the
fine tuning of cell-cell
adhesive interactions
during development and
regeneration.
Mediates Ca”*- depen-
dent strong homophilic
cell-cell adhesion.
Transmembrane cell
adhesion proteins that act
as extracellular matrix
receptors

b. [ Cadherin | (i)

c. | Ig-super-
family

(i)

d. | Selectin

(iv)

Which one of the following is the correct
combination?

1. a—(i), b—(ii), c—(iii), d— (iv)

2. a—(ii), b—(iii), c—(iv), d — (i)

3. a— (iii), b—(iv), c — (i), d—(ii)

4. a—(iv), b —(iii), c — (i), d— (i)

e eIt & FEv FIRFET & 3T9R s
gia-hex e & fFar gur aves Awor
faeeiwor  fham JequeRa f@g=or (C) awr
TR (T) FAHeAN T ASSad FidfAeed fole
YOI & SlA-AT FAT &2
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C T C T CT C T

Cleaved PARP | = -‘ - m | = m -

Cyclin D1 | = -‘ - m - (m -

P53 | = -| - - - |- m

Sonic hedgehog | = BN - - (= | m -

Loading control | = = - = |- - - -
1. 2. 3. 4,

94, A student treated cancer cells with an anti-

95.

95.
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cancer drug and performed western blot
analysis. Which one of the following blots is
the best representation of untreated control (C)
and treated (T) samples?

C T C T CT C T
Cleaved PARP | = -‘ - m - m | -
CyclinD1 | == -‘ - = . - . -
P53 | - + . - - - H
Sonic hedgehog | == J - . . - -
Loading control | == == - - - - - -
1. 2 S8 4.

B shIRIeT g (BCR) AT T &hITIehT ITer (TCR)

F IR H 5 T AT s A F Hla-ar

e § 2

1. TCR fSIeel & @ry a9 & 91 BCR W
elT ®9 & Yehe =Tar gl

2. BCR & 3rdeer, Hf&hr TCR yfassl AT
F fov faferse =g g, ERT-JT MHC
gerd Hicetel & fow faRrse g

3. Tohd IRHHAUT HI HATead el & o
BCR, Ig-a/Ig-p & HIT g AT §, SAdieh
TCR, CD3& &JT gIdT ¢l

4. TCR&T 31981 BCR &1 gfdste Feret
IAgishard el 3T goor &

Which one of the following statements regarding

B cell receptor (BCR) and T cell receptor (TCR)

is NOT true?

1. TCR is membrane bound and does not
appear as soluble form as does the BCR

2. Unlike BCR, most of the TCR are not
specific for antigen alone but for antigen
combined with MHC

3. In order to activate signal transduction, BCR

associates itself with Ig-a/Ig-B whereas TCR
associates with CD3
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4. The antigen binding interactions of BCR is
much weaker than TCR

3HTWT & AV &, g 3vs HIfASR qur

3d% Fold “TUHAT-ARTINes  Ia&UTdSh”
FgAld gl “TIEUISR” § Hafod e HoeT
ER IR

A T IAAT & FER Fdel & AT HT
deost & fau 9Ra &ar 8, s dfFe
Aferwr Ta g AL Fad el |

B. 38 3fady Tur o Fa&d H TH
ciacigeh U1 # cafeyd gl T Hehell|

C. 3R ALITH H Ta-TAATGT ger Hr &aAdr
ERE NG

D. sheehel ATTNeraT &l YR kel T &Tdam
36 B

E. SIqEUTIH @RI p-hefast aur Hifsa, gar
3carfed g gl

IWFd YA & e TASaAr H T Flag-ar

e &7
1. AGaTD 2. DAATE
3. AJUTE 4, BIUTC

In case of amphibians, the dorsal lip cells and
their derivatives are called as “Spemann -
Mangold organizer”. Following statements
related to the “organizer” were made:

A. Tt induces the host’s ventral tissues to change
their fates to form a neural tube and dorsal
mesodermal tissues.

B. It cannot organize the host and donor tissues
into a secondary embryo.

C. It does not have the ability to self-
differentiate into dorsal mesoderm.

D. It has the ability to initiate the movements of
gastrulation.

E. Both B-catenin and Chordin are produced by
the organizer.

Which of the above statements are correct?
1. Aand D 2. Dand E
3. Aand E 4. Band C

. 3y o 9ffg “gre cele gaeT foRar foa#H 8-

HIIhT ST AT o & @y Sfed
gedfe @fFAfad arl g fafr @R
JaEH 9 & v offua &3 # W/
sheehl I TN SfgeTs &l & 3ieT 3iea-
Jeo wdr A A dghr Uit @
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Jedfieor mfed gam, aRUIfAT sor @
Iegafeyd gl =ifgw| W f3Ae o g1 afui
T AT Boe | gy surerd &

A Th affid aReEs & dEr afed 3T
39 arEdfae Hdr HET § 319w B

B. PR&ES &I HET Ufodd dAqT HET HET
HAUATT ¥

C. G e U1 T “FHIA: FAIHT T
g Fifh 3Ts Tl dHreyd: TadT HE o
T Thel HUT & & fow @y |
Tl fehar &l

D.381 ol H ¥, Tdh HRdr &Aafd
uiRa axar & fugcas faew gfeq
gIaT Bl

IRFT arEan3t F Hia-and @

1. ATTA 2. AFAD

3. ATTATATB 4. A, CTUTD

Driesch performed the famous “pressure plate”
experiment involving intricate recombination
with an 8-celled sea urchin embryo. This
procedure reshuffled the nuclei that normally
would have been in the region destined to form
endoderm into the presumptive ectoderm
region. If segregation of nuclear determinants
had occurred, the resulting embryo should have
been disordered. However, Driesch obtained
normal larvae from these embryos. The possible
interpretations regarding the 8-celled sea urchin
embryo are:

A. The prospective potency of an
blastomere is greater than its
prospec tive fate.

B. The prospective potency and the prospective
fate of the blastomere were identical.

C. Sea-urchin embryo is a ‘“harmoniously
equipotential system” because all of its
potentially independent parts interacted
together to form a single embryo.

D. Regulative development occurs where location
of the cell in the embryo determines its fate.

Which of the above interpretation(s) is/are true?

1. Only A 2. Only D

3. Only Aand B 4, A,Cand D

isolated
actual

ey 31T 378 & Avae & ger aeaarer

et oAt w faan:

A. AAF/ERTFE 3737 Sl § AfFdd Ieerss §
TUT F YRTU] ITHYOT H FEIAT R E
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B. ff3et, S vsh 3rfishrg W §, 3iEt &
Y U garia-fafase a@is &
A fohar T gl

C. YT 3naRur & fads-gue & SR T
“ogHeT JEwIe” ufed giar §, Siel T
Fiewa-fAeR i sifedioreT &t & ofaa
gier Bl

D. IP;, ST 10T & 3NTH fdig R oefa &,
HIRSTTH STAT FRAT & Sl ToAHer vt
afgFIREar # IRUIAS grar gl

IRFT HUAT 7 FIA-AT FE AGY &2

1. AT C 2. A@uTC

3. AFD 4. BID

Consider the following events which occur

during fertilization of sea urchin eggs.

A. Resact/Speract are peptides released from the
egg jelly and help in sperm attraction.

B. Bindin, an acrosomal protein, interacts in a
species-specific manner, with eggs.

C. A “respiratory burst” occurs during cross-
linking of the fertilization envelope, where a
calcium-dependent increase in oxygen levels
is observed.

D. IP3, which is formed at the site of sperm entry,
sequesters calcium leading to cortical granule

exocytosis.
Which of the above statement(s) is NOT true?
1. OnlyC 2. AandC
3. Only D 4, Band D

Tl Ol & e & el o S are

Aot & IR & A sy Y

A. AR HITAAT GIAR (ICM) FT AT
ofieT 3eJel@el FRI Oct 4, Sox 2 TAT Nanog &
T P T a1 @ Sl gl

B. YL AT A qd, g7 HRATS ekt
Cdx 2 T Oct 4 3eJelGel HRhT HI fFcTFA
FAT & TAT ICM TT 9P sSoled H T
EGIGEG I

C. ICM @Y7 UIehReh RSB, aledl HeJel@el
FRFH Cdx 2 T LY I gl

D. Cdx 2 31f@eafda & Oct 4 fharfaea & g,
O HIABIIN P IIThRE TUT 3
FIRGHT F ICM Feld Ao A g2
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IWIFd FUAT & T AT H & Hiag-ar

T g2
1. AGaTB 2. AGaTC
3. BETD 4. B@ATC

Following statements were given regarding the
decisions taken during the development of
mammalian embryos:

A. The pluripotency of the inner cell mass (ICM)
is maintained by a core of three transcription
factors, Oct 4, Sox 2 and Nanog.

B. Prior to blastocyst formation each blastomere
expresses both Cdx 2 and the Oct 4 transcrip-
tion factors and appears to be capable of
becoming either ICM or trophoblast.

C. Both ICM and trophoblast cells synthesize
transcription factor Cdx 2.

D. Oct 4 activates Cdx 2 expression enabling
some cells to become trophoblast and other
cells to become ICM.

Which of the above statements are true?

1. Aand B 2. Aand C

3. Band D 4. Band C

AT Tt & T@E @ & v yRfAS
e & o wiweif@a 3faar g1 C
elegans ¥ TACEAT ced-3 AAT ced-4 ST &
gaferd far Srar &, S 39T ced-9 ¥ RO
Tafa § aur 3dd: EGL-1 & Tafaar &
oIl H, T WA FHSC HT gl
M Bl SHG AR e Fuat A @ Hla-an
e AL 87

1. CED-4, Apaf-1¥ T I@dT gl

2. CED-9, Bcl-XL ¥ ®T 3@ &l

3. CED-3, caspase-3 ¥ TTFT I@dT &l

4. CED-4, caspase-9 ¥ I1FT I@T gl

Apoptosis during early development is essential
for proper formation of different structures. In
C. elegans, apoptosis is accentuated by ced-3
and ced-4 genes, which in turn are negatively
regulated by ced-9 and eventually EGL-1.
When compared to mammals, functionally
similar homologues have been identified.
Accordingly, which one of the following
statements is NOT correct?

1. CED-4 resembles Apaf -1

2. CED-9 resembles Bcl-XL

3. CED-3 resembles caspase-3

4. CED-4 resembles caspase-9
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qeaieT G & YA B IST & 3HHeed
gFI H gHEYadt SiEr fr o gfFddea v
Jeoled  dffcada Fuma &ar gl '
WIETHd ScaRadt # qouier fdead dfed &:
gFR 1 (JETdH) — 3789

TF 2 - ThaT

TFH 3 - ThaT

TF 4 (HAEAH) — 359

et Sfieft 7 & fpea g3 Jd-aifa ScaRade
A4, 3RFd gounT A gfddAe @ SR

R grem?

1. APETALA?2 2. APETALA 3

3. PISTILLATA 4, AGAMOUS
Individual and overlapping expression of

homoeotic genes in adjacent whorls of a flower
determine the pattern of floral organ
development. In an Arabidopsis mutant, floral
organs are distributed as follows:

Whorl 1 (outer most) — carpel

Whorl 2 — stamens

Whorl 3 — stamens

Whorl 4 (inner most) — carpel

Loss of function mutation in which one of the
following genes would have caused the above
pattern of floral organ development?

1. APETALA 2 2. APETALA 3

3. PISTILLATA 4. AGAMOUS

IR Solarell IRdg H, Soldcied “Z-
TR H Iafeyd aigdhl & ARY AT A
g1 Solaelsl arg 1 ey Aesiaa sfaa &

. P680 —» PQ, = PQg — Cytbgf - Pheo - PC — P700
.P700 - Ay » A; - FeS; » FeS, — FeSg — Fd
. P680 — Pheo - PQ, — PQg — Cytbgf - PC — P700
.P700 - A; - Ay, - FeSg — FeS, — FeSy — Fd

ot T # @ le-a1 ' g7
1. AduT B 2. Baurc
3. CdurD 4. AdYUTD

In photosynthetic electron transport, electrons
travel through carriers organized in the “Z-
scheme”. The following are indicated as
directions of electron flow:

P680 —» PQ, — PQg — Cytbgf = Pheo — PC - P700
P700 - A, = A; - FeS; » FeS, — FeSg — Fd

P680 — Pheo — PQ, = PQg — Cytbgf - PC —» P700
P700 - A; - A, - FeSg — FeS, — FeSy — Fd
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Which one of the following combinations is
correct?

1. Aand B
3. CandD

2. BandC
4, Aand D

YT TIIdRTH T giggauies Hfead fagsor

Fg T Sl YhET d FEfOd gl IgUauieh

FF & ThA & IR F [T vy 7Y W §

A. UTeUauieh Y& & folv COP1, T E3
gfafaafes fodra St dée 3@aay e ¢,
Fr 3TaeTRAT Bl

B. wehrer &7 3ufeAfd & COP1 #71 8f-¢fY dhgah
d FRF gog as AT fFar S g

C. yarer &7 3ufeafa & 39ey & faw copl
EaRT HY5 dfgad giar gl

D. YR AATgewrar gfafshar # afFafeda
Teh IeJellel HRb HY5 &l

ST TS & & FiF-ar q@r g2

1. A BaarcC 2. B,CdarD

3. A BaarD 4. A, CTATD

Phytochrome-mediated control of photomor-
phogenesis is linked to many other gene
functions. The following statements are made
on the mechanism of phytochrome action:

A. Phytochrome function requires COP1, an E3
ubiquitin ligase that brings about protein
degradation

B. COPL1 is slowly exported from the nucleus to
the cytoplasm in the presence of light

C. HY5 is targeted by COP1 for degradation in
the presence of light

D. HY5 is a transcription factor involved in
photomorphogenetic response

Which one of the following combinations is

correct?

1. A/ BandC

3. A,BandD

2. B,Cand D
4, A,Cand D

C, ldeT THh TH CO, WIGUT &l ThHA § il

YHIRIRTHA Y HHA Hel [ARAT g3l C, 7Y

¥ o Hgeaqul Uge] fvstad Hfa

A C, gcdi & Yo shet AR T@d g, S
qUHEAIdH dUT qerese HIABI H A
LT Bl

B. uRefy guiAeAaes HIfRASBT H BIEhSAre
UrSEde  FfFEOE @ agHSAd  CO,
e & 8, v IR Fia 3 & g2l
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C. UUTHETIdS & RS WRd H IR Pl 3T
F NAD-#foF Teosd AeraiFaaaxor #le
CO, &Y FeFd &Rl &l

D. CO, it & Yeiroe HIRAA3T & Hicas =@h
CaRT o1 IR Re gielr Bl

T gaear 7 & iA-T1 TEr g2
1. B,CaurD 2. A, Baarc
3. A BdUTD 4. A, CTUTD

The C, carbon cycle is a CO, concentrating

mechanism evolved to reduce photorespiration.

The following are stated as important features

of the C, pathway:

A. The leaves of C, plants have Kranz anatomy
that distinguishes mesophyll and bundle
sheath cells.

B. In the peripheral mesophyll cells, atmospheric
CO, is fixed by phosphoenol pyruvate carboxy-
lase yielding a four-carbon acid.

C. In the inner layer of mesophyll, NAD-malic
enzyme decarboxylates four-carbon acid and
releases COs.

D. CO; is again re-fixed though Calvin cycle in
the bundle sheath cells.

Which one of the following combinations is
correct?

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

2. A,BandC
4. A, Cand D

qeg-9Teleler  3deafhar & Faa @eT

FYAT H IS

A. FEIT AITSTAR § HhHAUT & IWIA 3HaTed
dfR¥e gfoiy ¢ar Srar gl

B. I WToleish { HhAUT & I, IR
dfe gfoary franfeaa grar g1

C. ST HehaUT, THTET Farfcid FicRet (ETI)
I URT N ol &, TAET IFTAHdCAT
3efEhdT W ST g4

D. dfafafersd 31Far & FIGUT & HROT
AISSHATel A HiFcd NPR1 AT hesh e
Mo FAATART 8l 2

SRIFT FUAT PT DIeT-AT ATl Tel §7?

1. A BaarC

2. A, CTaTD

3. A BTaD

4. B,CTATD
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Read the following statements related to plant-

pathogen interaction

A. Systemic acquired resistance is observed
following infection by compatible pathogen

B. Induced systemic resistance is activated
following infection by compatible pathogen

C. A bacterial infection can induce effector
triggered immunity (ETI) leading to
hypersensitive response locally

D. NPR1 monomers that are released in
cytosol due to salicylic acid accumulation is
rapidly translocated to nucleus

Which combination of above statements is

correct?

1. A Band C

3. A,Band D

2. A,Cand D
4, B,Cand D

qreal # faerT aikage dur gehrer EarefieRtor

& faffieeT gge3il &1 auied ol HyeT e

e = gl

A. SageTdcdl HUdgle HIABIAT & ard
Jagafed dIvargr Ror afed gidr &l

B. raeler FI¥ 3fAIA (3a1. awor qof
Td ) WAI: dgafed dvarer fasmor
39T A B

C. AT HId a1 IFHIA &3 H GIvarg ud
a® & I STol T aifaefierdr gedr

D. Sliagedcicdl Fush #I Jquieufa # divar
& ey AFHl F HHCA HROT Ted gl

TE YAl & Teh FAIST SoAdrel fdhed @l Toi:

1. ATATATC 2. ATTBAYUTC

3. ATBTATD 4. AT ATATB

Given below are statements describing various
features of solute transport and photoassimilate
translocation in plants.

A. Apoplastic phloem loading of sucrose
happens between cells with no plasmo-
desmatal connections

B. Growing vegetative sinks (e.g., young leaves
and roots) usually undergo symplastic
phloem unloading

C. Movement of water between the phloem and
xylem occurs only at the source and sink
regions

D. Symplastic loading of sugars into the phloem
occurs in the absence of plasmodesmatal
connections

Select the option that gives a combination of

correct statements:

1. Only Aand C

3. Only B and D

2. OnlyBand C
4. Only Aand B
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ICUgTATAT & oTH TAH | H JAT 3389 HIrd
TECl/THTE/TRTE T 1| 7 e G I §

| I

A | st () | efea oot
SiroTar

B | frsaveediera (1) | quif &1 e
AT

C | emseramsatr [0 | e afeaeer

D | farehe V) | drsr s @
37aTETeT

farT Y 1 Repedl ¥ TS & T&
o F .

1. A (iii), B - (ii), C — (iv), D — (i)

2. A—(iv), B — (iii), C - (i), D - (ii)

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

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

Given below are names of phytohormones in
column | and their associated features/effects/
functions in column 1.

I I
A | Auxin (i) | Delayed leaf
senescence
B | Gibberellins (ii) | Epinastic bending
of leaves
C | Cytokinin  ((iii) | Polar transport
D | Ethylene (iv) | Removal of seed
dormancy

Select the correct set of combinations from the
options given below:

1. A —(iii), B —(ii), C —(iv), D — (i)

2. A—(iv), B—(iii), C— (i), D — (ii)

3. A—(iii), B—(iv), C— (i), D — (ii)

4. A— (i), B—(iv), C —(iii), D — (ii)

Ife el TFararT § A g9 &7 arar &d, B g

T drel AN PN QAT SIr § o ardr Tk

ofel T&d HIRIFE (RBCs) 3MRerse @l &, W

AET & RBCs #¥AH THTIAT giel| & defor foey

HYAT H AT g1 Tehl ¢

A. TR & CoTGHT & JHaaTeffefaier, aat A
HIRAYSTAT & HIY ST HTRATT HRITTA
X

B. Gl I&d & 3H3ITeffefalel ATET I TelloAT A
IR g, 3ed IMRANUT F qRUIAC |
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C. TAET & RBCs & 3769 3TNUT H Ffd-A
3Tl & 36T THTT FROT B

D. 1T RBCs &l 3Td 3T2eINUT Ufd-B
JEarefe et & 3= T T aRonA B

3RIFT FYAT H F HilI-A1/F Tad 8/g?

1. ATTA 2. ATUTB

3. AAB 4. CTATD

If in a blood transfusion, type A donor blood is
given to a recipient having type B blood, the
red blood cells (RBCs) of donor blood would
agglutinate but the recipient’s RBCs would be
least affected. These observations can be
explained in the following statements:

A. Agglutinins in recipient’s plasma caused
agglutination by binding with type A
agglutinogens

B. The agglutinins of donor blood was diluted
in recipient’s plasma resulting in low
agglutination

C. Low titre of anti-A agglutinins is the cause
of low agglutination of recipient’s RBCs

D. High agglutination of donor RBCs is the
outcome of high titre of anti-B agglutinins

Which of the above statement(s) is/are

INCORRECT?

1. Only A

3. OnlyB

2. Aand B
4. Cand D

AHIT: AT & 4 & 6 mm Hg T o<ar

S8 WP T 3TAdr dur FRar §, 49y g

ﬁ“ama@ﬁ”aﬁmm'@lsﬂa@ﬁ

FT GHT UhHA e FUAT & g&drad &

A. 3d:aTT & GRIT 3fAF FHOT TcRaeT
T &I & drF AT OX a9y 3T &Fd Hr
AT Y HF T &, &Rd g &[ea
FI FRIOT Fh|

B. 98 & aRTA 3TcRasfa gid H g
IR Tagel daT aRessr faEawor
IMRAT T cdiiold I Thd &, T gadr
TUT & arfger3it & g e B

C. FSoll T shal T Afafafer arfgsoRs
&g F yefad aR Fehdr B

D. FGT df¥hr dF & TUfaAs IFIdT g
fAIT0T Usha & Gloled T IRUMH &
QAT TV |

3Uad FUAT 7 FIT-AVA IugEFT A 3/
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1. A A
3. BaarC

2. AdUTB
4. ATID

The arterial pressure usually rises and falls 4 to

6 mm Hg in a wave like manner causing

“respiratory waves”. The probable mechanism

of these waves has been proposed in the

following statements:

A. The more negative intrathoracic pressure
during inspiration reduces the quantity of
blood returning to the left side of the heart
causing decreased cardiac output.

B. The changes of intrathoracic pressure during
respiration can excite vascular and atrial
stretch receptors which affect heart and
blood vessels.

C. The activity of medullary respiratory centres
can influence the vasomotor centre.

D. The “respiratory waves” are outcome of the
oscillation of the central nervous system
ischemic pressure control mechanism.

Which of the above statement(s) is/are NOT

appropriate?

1. Only A

3. BandC

2. Aand B
4. Only D

oo fog A, st ST SR & &Fa &
dsey 3iFass (N,O) dAT Sl HAIFESS
(CO) T 3CIRUT 3Tk 3T &1d & HIUET doUT
HRAPT H T IFA IR Pl TRIHA FAT
feE I §:

Startof
capillary

End of
capillary

pressure

N0
---co

Partlal pressure In blood
|

Time in capillary (sec)

AT Fual & N,O dur CO & FHfwr Aa

g gfdas J A & FROT geaifaad &d

g

A. I&Fd H AT & 9ra N,O Tarfaehd:
TSI LT giaT, W & adr S 3g
& 91 g8 fea: geatead @ar €

B. &d & CO & 3=a faergar ¢l

C. % SR Breeh # COH 3wa fawrar &
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D. %fUshr 3F TUT ToFd & o N,O &r fqaigor
faeRor-aR&®d AET ST g

IRFd FUAT A T PlA-TIVA T /82

1 ATA 2. ATUTB

3. #AC 4. CAUD

The uptake of nitrous oxide (N,O) and carbon
monoxide (CO) in the blood of lung alveolar
capillary relative to their partial pressure and
the transit time of red blood cell in capillary is
shown in the figure below:

Startof
capillary

End of
capillary

el
partial |
pressure

N,O
---co

Partlal pressure In blood
|

Time in capillary (sec)

The reasons for difference in the pattern of
alveolar gas exchange of N,O and CO have been
proposed in the following statements:

A. N,O does not chemically combine with
proteins in blood but equilibrate rapidly
between alveolar gas and blood

B. CO has high solubility in blood

C. CO has high solubility in the alveolar
capillary membrane

D. The dispersion of N,O between alveolar gas
and blood is considered as diffusion limited.

Which of the above statement(s) is/are

INCORRECT?

1. Only A

3. OnlyC

2. Aand B
4, Cand D

fafaa e W aeT a9 g Hr daeer H

eI FRMOT FHAT § Fafh AT &g Tdeam

3T @ &1 3 df¥Er W TR Aeddwt

& e @, gl @B, T F Fdea H

ST @A §F & T HdeaA i IR

Far ¥ AT Fuat & T T Jeror wfeTa @

Hhd &

A. 9TET T ed SO HAge diIel AT H
3TA9T Y TR &I ugEer B

B. TUEY fAedds gge ardr df¥err @it #
T Y ATIhdT & FHH Hd gl
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C. Y™ YR A ¥ ol & IR 3maar afed
gId Bl

D. && HdeaT & AT Y@N YR C 3ccker &

3RIFT HYAT H T HlI-T1/F T 8/8?

1. AQuTB 2. CauTD

3. AFC 4, ATAD

External pressure given on a mixed nerve
causes loss of touch sensation while pain
sensation remains relatively intact. On the other
hand application of local anaesthetics on the
same nerve, induces loss of pain sensation
keeping touch sensation least affected. These
observations can be explained by the following
statements:
A. External pressure causes loss of conduction
of impulses in small diameter sensory
nerve fibres
B. Local anaesthetics depress the conduction of
impulses in large diameter sensory
nerve fibres
C. Touch-induced impulses are carried by fibre
type A
D. Fibre type C is responsible for pain sensation
Which of the above statement(s) is/are
INCORRECT?
1. Aand B
3. Only C

2. Cand D
4. Only D

AlAd JAIT-aE] 6T TS W A o &F &

fJerTa & ToeT yHE e Y = & @l

FYT P IgdleT:

1 a9 AF H U9 W Sfaior A i gfee
& 37T @l ¢

2. QAT 3MET o GTayoT TS &YaT & 37erdeT|

3. 91 A7 TRC &7 I e JouT afayor a7
& Tfie 817 1 iAoy, glar # 3|

4. ST AET & T & & gt # 3|

The probable effects of lesion of left optic tract

on the vision of a human subject are given

below. Identify the correct statement.

1. Blindness in the left eye but the visual field
of right remains intact.

2. Blindness in the right half of the visual fields
of both the eyes.

3. Blindness in the left half of the visual field
of left eye and blindness in the right
half of the visual field of right eye.

4. Blindness in the left half of the visual field
of both the eyes.
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UGleTel Johe o SAleT TR H
TS gy A e R aeifar §

Cholesterol

§ (4]

Pregnenolone

§ ser
., sER

11-Deoxycorticosterone
', Mitochondria

', Mitochondria
18 (OH) Corticosterone

., Mitochondria
Aldosterone

A, BTAT CHA: fFaer ufafafada sa g2
1. sER, 9EIEEI, 11(OH) Hiféarer

2. FARTOTERT, WRIFCIA, FIfChIEeT

3. FAHOIH, 3p-Haetaiteilsd, 11(OH) ifeHTer
4. SER, YRR, SIfChIECIeT

The following diagram represents steroidogenic
pathway in the Zona Glomerulosa of the adrenal
cortex:

Cholesterol

¥ (4]

Pregnenolone

3 ser

', sER

11-Deoxycorticosterone
., Mitochondria

., Mitochondria
18 (OH) Corticosterone

‘ Mitochondria
Aldosterone

What do A, B and C represent, respectively?

1. sER, Progesterone, 11(OH) cortisol

2. Mitochondria, Progesterone, Corticosterone

3. Mitochondria, 33-pregnenolone, 11(OH)
cortisol

4. sER, Progesterone, Corticosterone

1. gHgIA gfdeda °ids gid g, Ud 389 a
30Tl N & Yehe 8T gl

2. wfdei#eT fawagee, s v gfafaf™
A ORI AT SHHT A Feldt
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& a1y, fafaera 1 3gaAd el I Fhifh
d Ferfd AT 76T g1 Tehl|

3. gfdeidAe dr 3URPUTT & HROT FIAT vd
e geanst # ar aorgE s o
AT TIHAT T YUl TH JIHD T &
fav #fde sar & &

4. a1 dur afasy gfdetss Avagionat
ffFFT 3cug 3ufya € 3 ardw aia &

Inversions are considered as cross-over

suppressors because

1. Homozygous inversions are lethal and thus
they do not appear in next generation

2. Inversion heterozygotes, i.e., one copy having
normal chromosome and its homologue having
inversion, does not allow crossing over to occur
as they cannot pair at all

3. Due to inversion present, four chromosomes
take part in the pairing and crossing over events
and make the structure difficult for separation
and gamete formation

4. The pairing and crossing overs do occur in
inversion heterozygotes but the gametes
having cross over products are lethal

Th AT Ued H Tellell T Th el il AT
ar AUIRa &ar g1 A s & v IcaRerr
‘B’ Tellel BIET dief & ol 3caRerl b’ Vellel &
gaTdT §1 38 wietor & v F Far v gganfaa
gHaTdT DNA Rgsis  (5kb &3) dfieT 3mA™ &r
RIT Fa arer Veliedl & 1Y Hgdiedd &, U
ganeT fRar aram| gl Ueller 3R DNA =gl &
foT RAYAgse vk 9ey & UF oI I g
S 5kb 83 AGT AT WY FHARA fhRaAr I
JHAOT Yo 100 AT &1 fazevor DNA Rigas
dr suitufd aur euieufa & fav fear @
qRUTH T arfasr & 3ifea &

FETUTIRT FAXEY drorarer ST sSorarelm
ey qeq
DNA fests T 39- | 31F- | 39- | 30-
3ufeufa ar Fufa | afeyfa [Fufa| ofFafa
2 R 22 23 27 28
qredt $r qE&IT

IWIFT Y& & IUR R, o1 et &7 &
HleT-AT TG 87
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. TI&TUTYRT ¥ Tadd DNA g oifed gia &1

. 5kb 3 TelieT ‘B’ TTY TgoIfead &l

. 5kb &5 VT ‘b’F U TgAdAd &l

. A &7 ¥ Tadad: DNA fagse sifea gar
& g oI A5 & faRvar § wgafd g

A W e

A pair of alleles govern seed size in a crop
plant. ‘B’ allele responsible for bold seed is
dominant over ‘b’ allele controlling small seed.
An experiment was carried out to test if an
identified dominant DNA marker (5kb band) is
linked to alleles controlling seed size. A plant
heterozygous for the marker and the alleles
was crossed to a small seeded plant lacking the
5kb band. 100 progeny obtained from the cross
were analysed for the presence and absence of
the DNA marker. The results are tabulated
below:

Phenotype Plant with Plant with
bold seed small seed

No. of pro- |Present |Absent |Present Absent

geny showing

presence or 22 23 27 28

absence of

DNA marker

Based on the above observations which one of

the following conclusions is correct?

1. The DNA marker assorts independently of
the phenotype

2. The 5kb band is linked to the allele ‘B’

3. The 5kb band is linked to the allele ‘b’

4. The DNA marker assorts independently with
bold seed but is linked to the small seed trait

T met E. coli 3cIRadr gHe 37erer R =
3cqRadel & @A & A g S
3cafRadt el & EMS AT Hielfaed
3cARadsidl & @Y 39gR fRAr aam, aur
goaradl & fow sifea R smm aRoms
fFeTad aRIfAd &

Mutant strain Mutagen treatment

EMS Proflavin

A - +
B + -
C

(A 3caRafdat & yearadt #r + qur a1
JoaTdd 3URRYd 78 F1-F Afése fFar = §)
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3WIFd dAT EMS TG Uelfdel & o&oft
3RSl THET & TR WX g8 9 A
Aol 3cafadel &1 &1 F99T AT?
1. A-favarcaRads
B- Teh &TReh & fAder a1 el
C-agﬁamafrwa’m?r
2. A-FHAIREdA
B- favaAtcaRader
C-Ush &R & @A a1 algeT
3. A- Tsh &R &l fder a1 aigel
B- FAICARadel
C-agsramafrwa‘m?r
4. A- GACIRGTT
B- Teh §TReh & [aAder AT alYeT
C- RAvaAcaRad=

Three met™ E. coli mutant strains were isolated.
To study the nature of mutation these mutant
strains were treated with mutagens EMS or
proflavins and scored for revertants. The results
obtained are summarized below:

Mutant strain Mutagen treatment

EMS Proflavin
A - +
B + -
C - -

(+ stands for revertants of the original mutants
and — stands for no revertants obtained)

Based on the above and the typical mutagenic
effects of EMS and proflavin, what was the
nature of the original mutation in each strain?
1. A-Transversion
B- Insertion or deletion of a single base
C- Deletion of multiple bases
2. A-Transition
B- Transversion
C- Insertion or deletion of a single base
3. A-Insertion or deletion of a single base
B- Transition
C- Deletion of multiple bases
4. A- Transition
B- Insertion or deletion of multiple bases
C- Transversion
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e Arsie v 3 Hedl foig & T, fasish &
rll AETST & et (1-4) F1 gfafaftca a=ar &

Deletion1
Deletion2
Deletion3
Deletion4

(The bars represent the extent of deletion in
each case)

g TR (") & YA AL R Feled el
& WAL (+) I AL () & AT AR foig
3ARTTA @& d aF) FI, IR AT & &OFg
q{reTor feham Srar g1 aROmA foesT @afaa gl

a b |c |d

1 + + |+ |+

2 + + |+ |-

3 + - + |-

4 - - + |-
3IWIFT & MUR W foig ScaRadat
qafeATfad T FH &

1. b-d-a-c 2. d-b-a-c
3. d-b-c-a 4. c-d-a-b

The following scheme represents deletions (1-
4) in the rll locus of phage T, from a common
reference point:

Deletion1
Deletion2
Deletion3
Deletion4

(The bars represent the extent of deletion in
each case)

Four point mutations (a to d) are tested against
four deletions for their ability (+) or inability (-)
to give wild type (rll") recombinants. The
results are summarized below:

a c |d

+|+|o

+
+
+

SlwN|-
1

+ |+ |+ |+
1

Based on the above the predicted order of the
point mutations is
1. b-d-a-c
3. d-b-c-a

2. d-b-a-c
4, c-d-a-b

T dermaen fRdr v & gemefa gfaa
T AT &l
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n

T T &1 qUr sgHT WRSar F 11w &
T @ faQiveh geifdel, gt AT Ao |

1. X-TeAsId AT, Trfdehdr 1/2 g1

2. X-TelfdeId JTHATEY, UTdehdr 1/4 gl

3. JrfelargT 3rorsarer, Srdehar 1/2 Bl

4. TR 39T, wrfishar 1/381

The following pedigree shows the inheritance
pattern of a trait.

-

From the following select the possible mode of
inheritance and the probability that the daughter in
generation 111 will show the trait.

1. X-linked recessive, probability is 1/2

2. X-linked recessive, probability is 1/4

3. Autosomal recessive, probability is 1/2

4. Autosomal recessive, probability is 1/3

T 37T Hfr TGl & 39T & aRifAd o
g Ry | A (1-3) 9o ool Reas &
31T TS W g1 e arfesr & g7 udig &
v & Reas &1 vder ga7 g a=r gl

Strain Time of entry
Hfr #1 | met thr str' phe pro
(57 A7) | @5)] B0)| (45)
Hfr #2 | str’ pur pro his met
(15%) (28 (35)| @5)] (55)
Hfr #3 | pro his met | str' phe
(2°) a2 | (22)| (42) | (47)

SWIF 3Hiehst & IUANT &, E. coli 0T T
ﬁ?ﬂﬁé:ﬂ'é‘rwa:rqaﬁman‘t

met-thr-str’-phe-pro- pur h|s
pur’-pro-his-met-thr-str’-phe
str'-pur'-his-met-phe-pro-str’
his-met-phe-thr-pro-str'-pur’

PR
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119. Interrupted mating experiments were performed 1. Nematoda and Annelida: continuous muscle
using three different Hfr strains (1 -3). The three layers in body wall, unjointed legs and
strains have different combinations of selectable nephridia being nematode characters while
markers. The time of entry for markers for each haemocoel, trachea and dorsal tubular heart
strain is shown in the table below: being annelid characters
2. Annelida and Arthropoda: unjointed legs and
Strain Time of entry nephridia being annelid characters while
Hfr #1| met thr str' | phe | pro claws, jaws, haemocoel, trachea and dorsal
(5) (17| (257 (30")| (45 tubular heart being arthropod characters
Hfr #2| str' pur pro his met 3. Arthropoda and Mollusca: unjointed legs
(15| (28)| (35)] (45)| (55) and nephridia being mollusca characters
Hfr #3| pro his met | strf phe while claws, jaws, trachea and dorsal tubular
() (12| (22)] 42 | @7) heart being arthropod characters
4. Nematoda and Arthropoda: continuous
Using the above data, predict the correct seque- muscle layers,  unjointed  legs  and
nce of markers on the E. coli chromosome. nephridia being  nematode characters while
1. met-thr-str™-phe-pro-pur'’-his claws, jaws, trachea and dorsal tubular
2. pur'-pro-his-met-thr-str™-phe heart being arthropod characters.
3. str'-pur'-his-met-phe-pro-str’
4. his-met-phe-thr-pro-str'-pur’
121. e sgaeureAs & gdadiiedr & gfadas
120. URucH & fgeaeT Sifaq g § Sae fear T &1 giaeeg ear 2l
o & W, gah, @dEl, @Y, JoorT
AfFS gew, Yo, o@sr wWR-fifta § daa =3 ")
R | . . ] . / Secondary Phloem
M WS E SEH g QA F A Fw wSh s i —— @O
i Secondary Xylem
Y HATAT S ol %-l B Procambium —>@/ "
1. MR Tur Wfesn RlR-Afca # dad
arell o, foer |@fer & 9 qur geren IRIFT Aolell & YR | A, B,CA D &
ISR & &foT § STefch IFAgT, et vt & T yfafAfica Fer et
QAT AT S8 AfIHIS g&d VaAfeist # { A1 T 82
& o&ToT g 1. A— 3IYeE, B - elid, C — Hagell, D — 1T
2. Caferst dur @ftore: foar afer & 9, qur 2. A—Yelid, B - 3{cRIYelI, C - Hagell, D — &7
FFF UATIST & T&I0T § SIaih Uof, s, 3. AT, B - A, C — TeiId, D — Hagelr
YR, AT T JeT AfAHTS Fad 4. A— 1T, B - JeE, C - 3TN, D — Hageh
T & 87T g
3. E@fae T W T I & 8 9T 121. The following schematic diagram represents
' o ) i . secondary growth in the angiosperms.
gFh FGHATAA & &7 § Safh g,
SIS, @THYUS TAT g1 Afeln’s ged cortex ——— ()
aftgrg & @877 gl Apical Meristem S \)@ __~» Secondary Phioem
4, Uﬂ'ﬂ'éljﬁ' aar m H(—IT—T ‘i?ﬁ' qﬁ, fa?IT /' \SecondaryXylem
W & R, U g A & awr § resiin —(€)
ST A, a—@'—g RTHOTel Hm o Based on the above scheme, which of the
Afors geg Afiurg & &80T g following options represents the correct identity
of cambia labelled as A, B, C and D.
120. Peripatus is an interesting living animal having 1. A —Inter-fascicular, B — Fascicular, C —
unjointed legs, nephridia, haemocoel, trachea, Vascular, D — Cork
dorsal tubular heart, claws, jaws, continuous 2. A —Fascicular, B — Inter-fascicular, C —
muscle layers in body wall. This is considered Vascular, D — Cork

as a connecting link between
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3. A-Cork, B — Inter-fascicular, C —
Fascicular, D — Vascular

4, A - Cork, B — Fascicular, C — Inter-
fascicular, D — Vascular

122. T Arfclehl oW ol THEN Ul 3eieh

weTolt T g gerel A @

FIh HHE J&Tor

A s | () | Faw dg Tcdie
TRIRAHT SO ex

CanT 3l Siefel

B laréfes ) | e i e,
SEIRC I CIECCE ]
SISTY] eanT 3relfaren
STefeT

TR, S AR
SISOy oTet

(iv)

hdeh o JegFd AT
ThahlRIATS; HifASar
EaRT 3elfdih Sietet

122.

T fashodl # & HlA-AT Haeh! FHg AT 3T
LIV o 3UGF Hellel T FicTticd Al 82

A — (i), B — (iii), C — (i), D — (iv)
A~ (iv), B — (ii), C — (iii), D — (i)
A~ (i), B — (iv), C — (iii), D — (ii)
A — (i), B — (iv), C — (iii), D — (i)

PR

The table below lists the major fungal groups
and their characteristics:

Fungal Groups

| Characteristics

A Ascomycota (i) | Hyphae aseptate,
coenocytic; asexual
reproduction by

sporangiophores

B Chytrids (ii) | Hyphae aseptate,
coenocytic; asexual
reproduction by

Z00Spores

C Glomeromycetes| (iii) | Hyphae aseptate,
coenocytic; no

sexual spores

D Zygomycetes (iv) | Hyphae septate or
unicellular; asexual
reproduction by

conidia

Pathfinder Academy
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Which one of the following options represents
the appropriate match between the fungal group
and their characteristics?

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

T SadAAs g T T SFAT A, B aUT
C &I FIffeRI0T LT TR gl 9% 9rd died
faQserl p, q @A r & TR H I g1 [AAwn
St 9g® &, 00 Frem Sfar § aur fRve st
el g, ‘1 A S g1 et St F ary
I AR &7 dead FFTad g

p

ol |k |>

||~
Rlo|olO

r

IWNFT difelel & MR W), e ar@mde
o |

(b) (c)

faQve dea qur fAdeay f&egid & 3R |,
HET fashed A1 o |

1. ‘@’ YT b’ Gl eM@Ie AT gl

2. HTT ‘b’ qMEYe 3T gl

3. AT ‘¢’ ATEYE THT g

4. AT ‘a’ ATEYE FHT F

As a biologist, you want to classify three taxa,
A, B and C. You have the information on three
traits, p, q and r. The trait that is ancestral is
counted ‘0’ and the trait that is derived is
counted as ‘1’. The distribution of traits found
in three taxa is given below

A |[B |C

p

1 |1 |0
1 |1 |0
r (0 |1 |1

Based on the above table, the following
cladograms were drawn:
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(b) (c)

Based on trait distribution and the principle of
parsimony, select the correct option.

1. Both ‘a’ and ‘b’ cladograms are possible
2. Only ‘b’ cladogram is possible

3. Only ‘¢’ cladogram is possible

4. Only ‘a’ cladogram is possible

124. o fagfast aur a=a, gl qor gedt &

AT AT & T §l

A | siear dfeaer| () | sera 1 argH
a7

B | Reafear 2% | ()| amger & 3&mar
S EC]

C | aifarar gafsigsr | (i) G T Feflol
g T

D | vsreerrsar (V)| #Arera &

HrfStATelt EERSClRill

E | gateafar st | V) | ama-dat o
SRR
TFAaiToTar

faepfaster qur aRa WT w1 T Al et &

d Fla-ar &2

1. A—(iv), B — (iii), C - (i), D — (v), E — (ii)
2. A—(iv), B—(v), C - (i), D — (ii), E — (iii)
3. A—(iii), B - (iv), C — (v), D — (i), E — (i)
4. A—(ii), B — (v), C — (i), D — (iii), E — (iv)

124. Given below are some pathogens and diseases

of humans, animals and plants.

A | Bordetella (i) | Lyme disease of
pertussis humans
B | Tilletia indica | (ii)| Grain rot in rice
C | Borrelia (iii)| Karnal bunt of
burgdorferi wheat
D | Anaplasma (iv)| Whooping
marginale cough in
humans
E | Burkholderia | (v)| Hemolytic
glumae anemia in cattle
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Which one of the following is the correct match
between the pathogen and disease caused?

1. A—(iv), B —(iii), C— (i), D — (v), E— (ii)

2. A—(iv), B—(v), C—(i), D (ii), E— (iii)

3. A—(iii), B—(iv), C—(v), D— (i), E—(ii)

4. A— (i), B—(v), C—(i), D—(iii), E—(iv)

Sfiaet & i &1 W gsaAdrel Sfdal & RN H

fr sy I 1 8| Taa FUF FI ggam:

1. SfaTo] AT Fehghl F AR, FS 3T
fSroel fafis o Qe gregielae
3afaffed aa § S $W Forvaad anr
ForeRier 3ot & @y dftT g

2. YcaoSahay 3MeAT fr ifer Afca &
Jgatedd &l

3. NS, HEH 3TN HId,
SHaToFeRIfthel T@ JHIRETN AT fir FS
gt &l enfAer #d g1

4. ATSHICATGHT, HH GC ATAT & Th HHE,
3 P @ G § o R AT
ATSRISAT] |

Given below are statements pertaining to
organisms belonging to three domains of life.
Identify the INCORRECT statement.

1. Unlike Bacteria and Eukarya, some Archaeal
membrane lipids contain long chain
hydrocarbons connected to glycerol
molecules by ether linkage.

2. Peptidoglycans are absent in the cell wall of
Archaea

3. Proteobacteria include many species of
bacteriochlorophyll-containing, sulphur
using photoautotrophs.

4. Mycoplasma, a group of low GC content,
gram positive bacteria that lack cell wall,
belong to the same family as the gram
positive Mycobacteriaceae

T g WU Hd § & AfAS #:oar
JSfadr, 9allfd 1 dum 9ollfd 2, AdRiearkig
dal AT AU FAT JAT el WRai # Hara
AT B I W Yefa 2 Agel Wa &
fAerer & S g, asht uenfa 1 9 e
fagel, gl War # e & @hdar g1 &
YeTon § 3 sy e Y 1 fawenr
H T Fa1 gem?
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1. Soffal 1 &I 9red ar@Er § ARsaky e @ @
T 39 14| §I §I
2. gofar 1 &1 Feeld e § ek & 3 3
N I8 R/ ) )

3. o 1 T Yol 2 WEITEIRaT e £ THE— THE—
4. ST 1, GO 2 & WM& SIA¥@l #3030 128 qfrarsor ares@ed & @@ cuet At @
BT Fehell B 3 IO ARER F Ay gAfoa w4
126. You observed that two species of barnacles, e aRER s

species 1 and species 2, occupy upper and & A S
lower strata of intertidal rocks, respectively. () | oftry AT,
Only when species 2 was removed by you from (i) | 3cay 3= | B | oudw
the lower strata, species 1 could occupy both = - C : f\
the upper and lower strata. From the choices (?“) -
given below, what would be your inference (V) | afeyor st | D | dese

from these observations?

1. Upper strata of the intertidal rock is the
realized niche of species 1

2. Upper strata of the intertidal rock is the
fundamental niche of species 1

3. Species 1 and species 2 exhibit mutualism
4. Species 1 can compete out species 2 128. Match the correct local names of temperate

grasslands with their geographical range.

. (i) = C, (ii) - B, (iii) — D, (iv) - A
. (i) —C, (ii) - B, (iii) — A, (iv) - D
. (i) - D, (i) — B, (iii) — A, (iv) - C
. (i) =B, (i) - C, (iii) — A, (iv) - D

A~ WO

127. wh Wil O A, T gad I o Geographical range Local name of
g7 fear FIg aT"l_EF SG-ATT HI, AT g T the grassland
JcRelfadr gl & q, AT hae (1) | Asia A | Pampas
Tofiret (ii) | North America | B | Prairies
' (iii) | South America | C | Steppes
) @) (iv) | South Africa D | Veldt
S § 1. (i) —C, (ii) — B, (iii)) — D, (iv) - A
i i 2. (i)~ C, (ii) - B, (iii) - A, (iv) - D
* . 3. (i)—D, (i) - B, (iii) — A, (iv) - C
T —— ——— 4. (i)—B, (ii)) - C, (iii) — A, (iv) - D
@) @ 129. e garnfa & forw aRefeaa Sfasr arferer
TIME—> T TME—> GEll (x) BT T&r |ardt f | f[aftrse | faftse
() | dEmr | Iedw- | el
127. In a natural system, a species producing large (dy Hyar | efHar
numbers of offsprings, with little or no parental () (m,)
care, generally exhibits which one of the 0 & 100 = . 0.0
following kind of survivorship curves? 5-10 50 05 05
10-15 10 0.5
™ @ 15-20 20 10 0.2 1.0
2 @ 20-25 10 1.0
SI 9T
g z .
? 3 ot & @ Fla-ar @@ g Gttt afd & (R,)?
i 1. 0.0 2.03
TIME —> TIME —> 3. 07 4. 15
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129. Following is a hypothetical life table for a

species.
Age [Number |Number Age Age
class alive dying | specific | specific
(x) (ny) (dy)  [survivor-| fertility
ship | (my)
(1)
0-5 100 50 0.0
5-10 50 0.5 0.5
10-15 10 0.5
15-20 20 10 0.2 1.0
20— 25 10 1.0

130.

130.

Pathfinder Academy

Which one of the following is the correct net
reproductive rate (R,)?

1. 0.0 2.
3. 0.7 4,

fordll fig-ATT & JqWehl &I Yo Xl Teh Sl

aRar & el e (DO) d2r o9

Aol AT (BOD) # ydfeadl & faw foet

FUAT F F Fl-ar TE 2

1. foell qfds &1 &, DO T BOD &=l &
AT T B B

2. Tl g WIS &1 & DO dur BOD &kt &
TR A & ded £

3. foRdT 319gea & H DO TR deit & fRar
&, Stafer BOD T 919991 AR 38T ¢l

4. TEY qfds &9 A DO T wedr § aur
BOD ¥R gfigd giar 8, Siafeh fendly
YA &1 A DO gfge giar & a1 BOD

Tedr Bl

Which one of the following statements is true

for the trends of Dissolved Oxygen (DO) and

Biological Oxygen Demand (BOD) in a water

stream receiving pollutants from a point

source?

1. In septic zone, both DO and BOD levels
remain stationary

2. In recovery zone, both DO and BOD levels
increase rapidly

3. In decomposition zone, DO level drops
rapidly, whereas BOD level remains more or
less stable

4. In septic zone, DO level decreases and BOD
level increases whereas in recovery zone DO
increases and BOD decreases

41
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131, Jonfa-ggRar (X-378T) dUT AT AaT (Y-3787)

(a)

(c)

131.

(a)

(c)

& o HeTeT Tl AT ST g TEdTdd
AT IR T3 & 3@ yfaafeca
SeTaa g

(b)

(d)

— —

IReesr dur 3@y gfafafca & & ger

AT et fAhedl & & Hia-ar g2

1. (a) AR, (b) oA, (c) Feleh, (d)
[ECGIEI]

2. () TACT&TOTATR, (b) Sheleh, (c) HSTRICT, (d)
sifaReaar

3. (a) Shreren, (b) 3ifaReddr, (c) TaeaTorar, (d)
IR

4. (a) Frefeh, (b) FoNTRre, (c) AR, (d)
[ECEGIEI

Following are the graphical representations of
various hypotheses proposed for explaining the
possible relationships between species richness
(X-axis) and community services (Y-axis).

(b)

(d)
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Which of the following options is the correct Which of the plot(s) represent the ultradian
match between the graphical representations biological rhythm(s)?
and the hypotheses? 1. PlotB
2. Plots Aand C

1. (a) Redundancy, (b) Keystone, (c) Rivet, (d) 3. PlotsCand D

Idiosyncratic 4. Plot D
2. (a) Idiosyncratic, (b) Rivet, (c) Keystone, (d)

Redundancy _ _ 133. wfawrq faafot &1 s smedr Fo sfafawg
3. Eg)) Elg/;;t o(rtl)g Redundancy, (c) ldiosyncratic, Pt & TR ¥ ¥ AR
4. (3) Rivet, (b) Keystone, (c) Redundancy, (d) f& sifaure faafedt v dear fawe faaferat

Idiosyncratic T TEAT T IET T J¥F & 3HF &

e W, fRelr uerel v sufRufy A fawre
faaferat & eI I ToEUar W 38 Hqe’oT
HT FAT HOTd gIEM?

1. Ig TIEUAT Pl HA HEM, AT Ahel el

132. et o oot fafdesr @@e fogst w S
&t 1 yiafaficd ST &: SR = IAleT; N =
HEGTET; SS = FATET; MN = 37ERTET

aTel T TITUAT FOTH: TRETRAT-A3T &1
A_MMAMJ 2. g TAEYUAT I ghgd AN, 37U ool Hlel
R Sl L = aTe Y TIEYAT eldl: TRATRAT-AR B
B 3. J% TIEIAT W PIS I oAgl L, 37ATq
kr N ss MN SR N ss MN SR FAhdl T aTel HT TATAAT TRATRAT I
c TadT gl
j\ J\ 4. IE TIEAAT H giEd Ham, HATT Aehel Hlel
BR N ss MN SR N ss MN SR a-la- ﬁ mm : . _ﬁm %-I
: N . ai
S R - T e Ry < S Ty 133. A population of non-poisonous butterflies have

the same colour pattern as some highly
poisonous butterflies. Assume that the

I U 1T Ry # Si9ar gAgee od

T gfafAfcs FRavaa 8872 population of non-poisonous butterflies is
higher than the population of poisonous

1 P B o RFATATC butte_rflie_s. inen this, \_Nhat will be the imp_act
of this mimicry on the fitness of the population

3. famcaarp 4. faFD of the poisonous butterflies in the presence of
the predator?

132. Following are the plots representing biological 1. It will lower the fitness, that is, fitness of the

rhythms at different time pOintS depiCted as: SR mimic is negative|y frequency-dependent

= Sunrise; N = Noon; SS = Sunset; MN = 2. It will increase the fitness, that is, fitness of

Midnight the mimic is positively frequency-dependent

A N N N N ‘AM 3. It will not affect the fitness, that is, fitness of
J the mimic is frequency independent
RN 3 MN SR N 3 MN SR 4. 1t will increase the fitness, that is, fitness of
the mimic is negatively frequency-dependent

| SR s _MN SR N s MN SR 134. 34;3'311%'3? FAY AT H FHAIET & GRI
c A IMhf-Fereh aREdE @ e gfdfafte
BR N 3 jMN\ SRJN\ 3 MN SR fer e arm %-’ GTST A FmTd
D /\ \ WHA-FArd IRGAl & HIGUT GERT TH
FETse Yol B 1 5o & §1 il B Ueh

SR N S MN SR N S MN SR : A B, 3 R 2 ¥
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TIME

MORPHOLOGY ——>

TG STeTsT EGaRT FSATAOT & GIdHTA Sl
3IRIFT IUETAT H T HlA-T Fm 82

1. gemerfd - 1

2. SIet, JeATETIaAT 1.dUr 2

3. gemarfa 2

4. AT, gRMITTaAT 1dar 2 H Hg o 7Y

Given below is a graphical representation of
changes in morphological features over a period
of geological time scale, where population A
accumulates heritable morphological changes
and give rise to a distinct species B. Population
B splits into a distinct species B,

TIME

MORPHOLOGY — >

Which of the above lineages represent the
pattern of speciation by cladogenesis?

1. Lineage 1

2. Both the lineages 1 and 2

3. Lineage 2

4. Neither of the lineages 1 and 2

AT H o A Tk JA9ATdr fadwes &1 gret-
JeadT FEATTEAT H @l Th ATeTosehd: FIH
FIAT MEET H, AT 9% IfFd oTed UH
ard g1 TaweAgess & aRerRar v §?

1. 81% 2. 49%

3. 42% 4. 18%

Red hair is a recessive trait in humans. In a
randomly mating population in  Hardy-
Weinberg equilibrium, approximately 9% of
individuals are red-haired. What is the
frequency of heterozygotes?

43
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136.

137.

137.

1. 81%
3. 42%

https://pathfinderacademy.in/

2. 49%
4. 18%

6129 STTFAAT ST Teh 3ETET H M-N FER

JhRT & SRARAT f@ead &:

TR yewR (ST 9™ |gfFaar i gear
M LMM 1787
MN LMY 3039
N LY 1303

LN Uofter T 39 3ETET H IRETRAT &
2. 02121
4. 0.2911

1. 0.4605
3. 0.5395

The frequency of M-N blood types in a
population of 6129 individuals is as follows:

Blood type |Genotype | Number of
individuals

M MM 1787

MN LMLN 3039

N LN 1303

The frequency of L" allele in this population is
1. 0.4605 2. 0.2121
3. 0.5395 4. 0.2911

FEOY il (AReTeTTeleh) H el HReDI HI

U Hfages AfFAfad g1 wafadl & 3 4 o

A Uy Sd g et 7 2 el H U fet &

T qaol H Tohel oo Al T s foeT qal

SIrEaT3t & ary T &, A su:

1. qds S dur HARFRAT & @ ar
SccRiccX Hoflel eIl Tiehor Beard e

2. HRARTRIT & ITEOT & Id JUH
IAfAfeRor & ufed gle i FurEeT B

3. AT g AleTT oF W S
3curfed femam

4. YUY HalleT Jeffarftenyor O& Geror
qRUTAT & dhd &l

Mayfair genes (hypothetical) consist of a super
family of transcription factors. They are found
in 4 clusters in mammals; in 2 clusters in
insects; and in a single cluster in an ancestor to
insects. These data are consistent with all of the
following explanations EXCEPT:
1. Two successive genome duplication events
occurred between ancestral organism
and vertebrates
2. The first duplication may have taken place
before divergence of vertebrates

https://pathfinderacademy.in/
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3. Exon shuffling exclusively produced such
cluster

4. Whole genome duplications could lead to
such observations

forell fgreeh & 303t & fAERoT & e &
T e (Y § yenr-fes & 3wd
gfddifea geawifea (FRAP) §1 & wfcéIiede:

Aaford 31

i. & yfadcds N (GFP) & Rfgad
pI

ii. GFP & RAfgTd T Imer S AfRAFOUSR &
TTY AT THAT FAT &

iii. ' AT aar

. R 1 g & T 4 g T
RAffad 9de,

& faERor Iutient & 3Tehorel & forw, gehrer-

fifora R a3 aur qawifed (a-d) oy ardr

AFT g T IR

T d
b
5 a
o
wi [4
-4
TIME —>
AT H A HIA-AT TeT 872
1. a=i;b=ii
2. b=iiija=iv
3. c=iiijd=iv
4. d=ii;b=i

Fluorescence recovery after photobleaching

(FRAP) is a method to estimate the diffusion of

molecules in a membrane. Fluorescently

labelled molecules such as

i. areceptor tagged with green fluorescent
protein (GFP)

ii. a receptor labelled with GFP which interacts
with cytoskeleton

iii.a labelled lipid

iv. a labelled protein that binds to the
membrane surface

are photobleached and the recovery profiles

(a-d) were obtained to estimate their diffusion

coefficients.

44
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The following data were obtained:

139.

139.

d

b | /

TIME

RECOVERY —

—

Which one of the combinations is correct?

=ijii;a=iv
=ii;b=i

1. a=i;b=ii 2. b

3. c=iiipd=iv 4, d

IRSIl 9leul & S & fow  e7edediRI#H

Ti TollfoAs Halgs HA H fod I &1 drear

% 3feX T-DNA & TR & T Hgeaqol

vir e Fefafld de & et 30T 8

A. Vir E, T Udhel-Tsolh DNA 3Teere Il

B. Vir D2, SiT T-XSS[ehl &I Slelel &Il gl

C. Vir A, S UleU-$iifore ifdwr &1 &rer
AT &l

D. Vir F, St uifeararaAr & faarer & faw T-
Hepel NENAT T AEINT AT B

e & et HIASE A A HlA-AT T,
qTeq IRABI3T & 37T HR FIAT 82

1. ATATYTC 2.A,BaarC

3. AT BAYUTC 4.A,BIUTD

Agrobacterium Ti plasmid vectors are used to

generate transgenic plants. The following are

examples of vir gene-encoded proteins that are

important for the transfer of T-DNA into plants:

A.Vir E, a single-stranded DNA binding
protein

B. Vir D2 that generates T-strands

C. Vir A that senses plant phenolic compounds

D. Vir F which directs T-complex proteins for
destruction in proteasomes

Which one of the following combinations of

proteins functions inside the plant cells?

1. Only Aand C 2.A,Band C

3. OnlyBandC 4.A,Band D

https://pathfinderacademy.in/
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Fluorescence
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Ry M8 A gld TRt aRadar &1 us
Meehcl  fecaiwe  gfddifcad g ged
gfaauiar (CD) & 3He]ohoT SaRT el hicll
gl fre 3T & AT (a), 0.5 AR IRAT A
3qRRYfa & (b), RT®eT &1 T AHTASRAT,
UThelATSs & A W (c) 2T AT W (d),
T g WA H 9fdQfeT v D guiaATed
gred fr I=ft| s e g = g

Ellipticity

Wavelength Wavelength

T wyel & ¥ wia-ar @@ &2

1. wfafefea &1 e Taarl IRadar W
CD FgT 3% Tagaaafer gl

2. CD &I 39aT Tl gRadell W afadiea
FET AF Fdea1eler gl

3. WA gRadar X et aftar aaArd:
ITaT &

4. N & gfadas GIaar F WfeArss
JeoT & gl

A researcher is investigating structural changes
in a protein by following tryptophan
fluorescence and by circular dichroism (CD).
Fluorescence and CD spectra of a pure protein
were obtained in the absence of any treatment
(a), in the presence of 0.5 M Urea (b), upon
adding acrylamide, a quencher of tryptophan (c)
and upon heating (d). The data are shown
below:

ﬂ—‘\b

Ellipticity

Wavelength Wavelength
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Which one of the following statements is

correct?

1. CD is more sensitive to structural changes
than fluorescence

2. Fluorescence is more sensitive to structural
changes than CD

3. Both methods are equally responsive to
structural changes

4. Acrylamide alters the secondary structure of
the protein

difegfFerdicigs Y@l & IHIEDIRelehd

5- AT & HIEPHINTHIOT GaRT DNA I1 RNA

& sAReEa & fav grr ifegieeaess

FeAd  (PNK) S 377aT g1 PNK & aiX & frdr

T A FUAT F T HlT-A1 TET AGT 82

1. ATP & UifeiegiFerdicrss JEa3ii (DNA AT
RNA) & 5-RR T& o-BIEhec & TATATRU]
A PNK 39T &I gl

2. PNK &I 3-%iewed fafafer gl

3. 3FAfATH 3Tt & 37eq AT F PNK
AT BT gl

4. PNK T T4 JFERAbS-FHefaf@d Tealsd &

Polynucleotide kinase (PNK) is frequently used
for radiolabeling DNA or RNA by
phosphorylating 5'- end of non-phosphorylated
polynucleotide chains. Which of the following
statement about PNK is NOT true?

1. PNK catalyzes the transfer of a-phosphate
from ATP to 5'-end of polynucleotide chains
(DNA or RNA).

2. PNK has 3'-phosphatase activity

3. PNK is inhibited by small amount of
ammonium ions

4. PNK is a T4 bacteriophage-encoded enzyme

T7 RNA UIfelRST 3l dAdT lac ThR& &
FAd WET X & U Fedwd #Wd TH
ST &l Ueh HTRcTFT Hags & Folilad har
AT 37°C WX 6 €§¢ & faU 1 mM IPTG &
Ao & e IRT & =7 PIAFBET &
aTA Fh e TSt qur HifRE-HEd
HECATAT A HThGIROT GENT Tl Tl
R afdew RE & 9 X 3ufRua ¥
(FIRIA-HFT T o gomer & Wi
X @I FTATFT I & el H Ald fGU a0
hieT-8T geilicl T 3T 3TAIT Har?
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1. 1mM IPTG & 9RUT &I FHralaf HlI dgrel

2. 1mM IPTG & WRUT & 3WId IeqaX dig H
PR3N F AT T

3. IPTG & Higdl &l el

4. 1mMIPTG & WRUT & 3WId 3Tacd ad
PRAPIT & g T

A gene encoding for protein X was cloned in an
expression vector under the T7 RNA
polymerase promoter and lac operator. Cells
were induced by the addition of 1 mM IPTG at
37°C for 6 h. Cells were lysed and fractionated
into insoluble bodies and cell-free supernatant
by centrifugation. Protein X is present in the
insoluble bodies. Which one of the following
strategies would you use to express protein X in
the soluble fraction (cell-free supernatant)?
1. Increase the duration of induction with
ImM IPTG
2. Grow cells at lower temperature after
induction with 1 mM IPTG
3. Increase the concentration of IPTG
4. Grow cells at higher temperature after
induction with 1 mM IPTG

greal & 3urg=R gt Y RIS, areer
dehellehl & 30T @, 3UPFd e Sl &
Fieatfased aur sfasfafcafda garr 3wfeia
T ST Tl g1 Tedt H Th AREafas g
w1 e Ry udefcae w=ar & s
TrolSATS JTATHATIT & Teh 3eTshH SanT Th
QEITHT O] A’ @ 3cUIG T FUT X H deger
ST ¥l 39 9¥ F TeasH 1-5 gfEAfad §
Teh Tl FECh Sealideh o ol fAsor &
T, TeasH 50 & faT uw faRed
gfafaf & afedfased garr dafasr &8 X
& TR A Tl H YT fohar| i,
Ipfid IRSer 9iedl & X° & TR H T
IJuTcig gig =TEl gl

‘1: :21 ‘3’

A >

IWIFd IRUTAT T IrEdr & v [Fe waa
gediiad e 3|
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A TeolSH 3 & Jolell # Do T TealsH
‘4> 378 3THYUT IWCT &

B. FMfIlh X EaRT Twoll$H °5° T Yelfald?l
HEH

C. TeallgH “5° & foIv fRamyR &1 IRE#H

ARSI redl A X @I AT A A gig &
T U S F FHAd FRUT FH IWRIEFT
YA A ¥ HlA-T yfafAfcg &= goa §2
1. ATFC 2. ATTATUTB
3. ATTA 4. A,BTATC

Engineering of metabolic pathways in plants
can be achieved by introduction and over
expression of appropriate candidate gene(s)
using transgenic technology. The figure given
below represents a biochemical pathway in
plants where a precursor molecule ‘A’ is
converted into products ‘T’ and ‘X’ through a
series of enzymatic reactions. Enzymes 1-5 are
involved in this pathway. Scientists attempted
to increase the level of ‘X’ by introducing an
additional copy of the gene for enzyme °5°
under transcriptional control of a strong
constitutive promoter. However, the developed
transgenic plants did not display a proportionate
increase in the level of “X’.

|1| 12: ‘3’

A— C—D—E

)

T X

The following statements were proposed for

explaining the above results:

A. Enzyme ‘4’ has greater affinity for D than
enzyme ‘3’

B. Feedback inhibition of enzyme ‘5’
compound X

C. Substrate limitation for enzyme ‘5’

Which of the above statements could represent

probable reasons for NOT obtaining a

proportionate increase in the amount of X in the

transgenic plants?

by

1. OnlyC
3. Only A

2. Only Aand B
4. A,Band C
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Fahr gfady F T IR ‘A’ IWedTS TH
Thel AT TAYIAS URGle ded &l e
# FAU-FTAT &l o ToIT Uk g@ Sl ‘B’ &
Y gl FAARA fRAT I ekt uieRer
gaet & s A7 O I arer wor Reas
SiieT 3eT Al Yol FAICROT AT & 9 I
IRSier 9Tedi &l au-gfdse gfokig & forw
gfafaf geard ggae =i T teha gfafaf
gea Tafestad O g IRSier 9edt 7 ar
T-DNAs (A J2T B UReldAl &l Jdfdfsed) &
IHARAT TIAT 9 FHGRAA gled W T, Tdlel
7 FETOTIE 37T g

1. 3 (FHahr gfeRredr+ srgur-gfdser gfarre): 1
(Faehr gicare)

2. 1 (Fahr gfaRre): 2 (Hadhr gfaRIedT + ofaur-
gfdee wfaried): 1 (Favr-afaee wfarre)

3. 3 (araur-gfdse gfared): 1 (Hashr gfaxre)

4. 1 (Fahr gfared): 1 (eraur-ufaser gfarre):1
(Faehr I + oraur-gfdee i)

A single copy homozygous transgenic plant
containing the transgene ‘A’ for fungal
resistance was subsequently re-transformed
with another gene ‘B’ for conferring resistance
to salt-stress. The selection marker genes used
for both the transformation experiments were
different. Transgenic plants obtained following
the re-transformation experiment were screened
for salt-stress resistance and single copy events
were identified by Southern hybridization.
These single copy events were self-pollinated.
In the event of the two T-DNAs (containing the
A and B transgenes) getting integrated in
unlinked locations in all the transgenic plants,
the phenotypic ratios among the T, progeny
would be:
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1. 3 (Fungal resistant + Salt-stress resistant): 1
(Fungal resistant)

2. 1 (Fungal resistant): 2 (Fungal resistant +

Salt-stress resistant): 1 (Salt-stress

resistant)

3 (Salt-stress resistant): 1 (Fungal resistant)

1 (Fungal resistant): 1 (Salt-stress

resistant):1 (Fungal resistant + Salt stress

resistant)

~ow

Teh GST Toldel Ui &l o folT 39 2kb
S & TF ST T TH 3kb & Hdgeh & 3ieT
fader #a &1 Sie EcoRl Tuar o fAafda
giaT & dur f@ay # wuH FIsE ¥ 500bp
3e9ae Tk Hindlll el g1 Hindlll plus
BamHI (H+B) a7 Hindlll plus Pstl (H+P) &
39T ¥ TelfoAs & Ifdeee-9rael gaRT 319
e TAeard & Falled & folw 9iieor T © 2
Hagsdh o 3fAd Uid & AT foleT grfar
I Bl

BamHI EcoRIl Pstl

Promoter GST Terminator

IR EGdT Fllal (A, B, CIT D) ¥ At
CAfoAST & Ifdayel-ardel & 3U0d 9Ted
gfaae Redad g

A B Cc D

H+B |H+P |H+B |H+P |H+B|H+P| H+B

H+P

- 0N W oA

500

F9X AT IR cenrfoAst 7 Sia-ar, T
earg arel Folld & iafADcd HIdr &2
A
C

1. 2. B
3. 4. D
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145. You are inserting a gene of 2kb length into a Given below is the pattern following restriction
vector of 3kb to make a GST fusion protein. digestion of plasmid isolated from four
The gene is being inserted at the EcoRlI site and independent clones (A, B, C or D).
the insert has a Hindlll site 500bp downstream
of the first codon. You are screening for the A B C D
clone with the correct orientation by restriction HeB |Hep |HeB [Hep [HeB|Hep e | Her
digestion of the plasmid using Hindlll plus s —
BamHI (H+B) and Hindlll plus Pstl (H+P). o = | |—
The map of the relevant region of the vector is e o —
shown below: o — -
15| = |/ e
BamHI| EcoRI Pstl A — _ —
500 — — —]
; Which of the plasmids shown above represents
Promoter GST Terminator the clone in the correct orientation?
1. A 2. B
3.C 4. D

[ FOR ROUGH WORK ]
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