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Objective Question
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Question Body and Alternatives

A certain number of apples, when attempted to be distributed to three groups in the ratio
3:4:5, fall short by one. If distributed in the ratio 4:5:6 two apples would be left undistributed.
Which one of the following is a possible number of apples?
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In a queue, A stands 14th from the front and B 17th from the last. C is exactly at the middle of the
queue with 16 persons between him and A. How many persons are between B and C?
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4. 14

Capital investments of two partners. A and B, are different. A gets 20% of the profit as bonus, and
the rest of the profit is distributed in the proportion of their investment. If the entire profit were
divided in proportion to their capital investment, B would have got Rs. 25,000 more than he gets
now. What amount does B get now?

1. 2.00 lakh

t-2

. 1.50 lakh
3. 1.25 lakh

4. 1.00 lakh
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Objective Question

5 703505 2.0 0.50
To complete a task, A takes 15 days whereas B takes 21 days. If they work alone on alternate days

by turn, B starting on the first day, the number of days required to complete the task is
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Objective Question

6 703506
Two fair cubical dice are thrown. What is the probability that at least one of them shows 4?

1
=
36

11

36

]

o | =

&l OIHR g8l Uiy thd S11d € | 393! Wiiddhdl a1 g & 378 9§ HH U &H U, 3P 4 B
Teiid ®eo

=
|

Al

2.0 0.50




A2
A3
A4

Objective Question

7 703507
Straight lines drawn inside a rectangle can create multiple rectangles of different sizes. The lines

can intersect each other. The minimum number of straight lines needed so as to result in a total of 9
rectangles is
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Objective Question
9 703509

In the given diagram, lines AB and CD are parallel. What is the angle 6?
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A metro train runs at a speed of 45 km/h. It covers a total distance of 72 km on its route from origin
to destination station in 2 hours that includes stops at intermediate stations. If it stops for 2 minutes
at each station, how many intermediate stations are there in the route?
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Objective Question

ABCD is a square with sides of 1 unit. 4C and BD are arcs of circles with their centers at B and 4,
respectively. The area of the shaded sector AED is
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Objective Question

11703511 S _ _ _ _ _ _ 2.0 0.50
Four identical incompressible spheres of radius 1 unit are stacked in a pyramidal form as shown in
the figure. All the spheres touch each other. The height of the structure is

Top view
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Objective Question

12703512 2.0 0.50
At a polling booth polling starts at 6 AM. Which of the given graphs CANNOT depict cumulative

voting percentage (of the total voters enrolled) against time?
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Objective Question
13703513
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Choose the option that will make the following statement correct:

IF WE COUNT THE NUMBER OF APPEARANCES OF THE LETTER “N" IN THIS
SENTENCE, THE RESULT WILL BE

1. SIX

(B

. SEVEN

3. NINE

4. TEN

2.0 0.50
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IF WE COUNT THE NUMBER OF APPEARANCES OF THE LETTER “N" IN THIS
SENTENCE, THE RESULT WILL BE

1. SIX

2. SEVEN

3. NINE

4. TEN
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Objective Question

14 703514
If the sum of the two-digit numbers formed from the digits @ and b is a perfect square, the sum of

the digits is
L7
2.9
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4. 11
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Objective Question

15 703515 ) ‘ . o _ 2.0 0.50
A total of 20 toys of a child are to be put in a box. Every 30 seconds 2 toys are put inside but 1 is

thrown out by the child. How much time (in minutes) will it take to put all toys in the box for the
first time?
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Objective Question

16 703516 . _ i . 2.0 0.50
120 students wrote an exam with 4 questions. 100 solved the first question, 95 the second, 90 the

third, and 80 the fourth. What is the smallest possible number of students that solved all four
questions?
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Objective Question

17 703517 2.0 0.50
Rivers A and B with constant water speeds a and & merge at point P to form river C with a constant

water speed c.

A boat having speed s in still water would reach point R from Q only if s is more than.
1. minimum of @, b and ¢

2. maximum of # and ¢

3. mean of @ and b

4. mean of b and c.
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Objective Question

18 703518 2.0 0.50
For any three distinct prime numbers, all greater than 13, which of the following is NOT true?

1. Mean of the three numbers may be 19

2. Median of the three numbers may be 19
3. Standard deviation of the three numbers may be greater than 1

4, Standard deviation of the three numbers is always greater than 0.5
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Objective Question
20 703520

A palindrome is a word that reads the same backwards and forwards. For example, the word
LEVEL is a palindrome. If we are allowed to construct words that need not have a meaning, then in
how many different ways can we construct a five-letter palindrome using English alphabets?
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26 % 25 x 24

26 % 26 % 26

26 % 26 x 26 x 26 x 26
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Consider a dataset A with 55 observations, all distinct. Dataset D is created from A by adding 2023
to the largest observation in A and subtracting 2023 from the smallest observation in A. Which of
the following is NOT true?

1. Mean of D = Mean of A.

]

. Sum of D = Sum of A.

3. Median of D = Median of A.

4, Standard deviation of D = Standard deviation of A.
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Objective Question

21703521 _ . . 2.0 0.50
Which one of the following statements is TRUE?

1. A. B, and Z DNA helices are left-handed.
2. A, and B DNA helices are right-handed, Z DNA helix is left-handed.
3. A, and Z DNA helices are left-handed, B DNA helix is right-handed.

4. A, and B DNA helices are left-handed, Z DNA helix is right-handed.
fFfeRad & 91 U &u e ¢

1. A. B, JU1 Z DNA $USHII dHdd gIdl B

2. A, GU1 B DNA $UScIYl GATGd idl 8, Z DNA $USl aiHIdd gidl g

3. A, 0Y1 Z DNA $USHI §MH19d BIdl 8. B DNA $USdl Gidd gidl g

4. A, 741 B DNA $UScll d1H1Gd gIdl . Z DNA $USd! aridd gidl gl
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22 1703522 _ o ) 2.0 0.50
In a hydrogen bond of the type D-H...A, where D-H is a weakly acidic donor group and A is a

lone-pair-bearing acceptor atom, the D...A distance is
1. one-and-a-half times the sum of the van Der Waals radii.
2. equal to the sum of the van Der Waals radii.
3. less than the sum of the van Der Waals radii.

4, twice the sum of the van Der Waals radii.
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Objective Question

23 703523 2.0 0.50
Several proteins are modified by phosphorylation at specific amino acid residues to alter their

activities. Which one of the following amino acids is NOT typically a site of phosphorylation in
proteins?

l. Lysine

2. Serine

[N

. Threonine

4. Tyrosine
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Objective Question

24 703524 2.0 10.50
One gram of a polysaccharide composed of 1000 glucose units has the same effect on osmolarity as

that of
1. 1 mg glucose
2. 100 mg glucose
3. 500 mg glucose

4. 1000 mg glucose
1000 Teeh 11 Udheh|  TATHT Wb UTH GreliidirIgs @1 WRIGIRGl UR g1 UHIE g fofeHT fdb:
1. 1 mg TIDIS DI
2. 100 mg TSI B
3. 500 mg Yol Bl
4. 1000 mg DI DI
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Objective Question

25

703525

Objective Question

26

703526

2.0 0.50
In a lac operon, a nonsense mutation in the gene encoding beta-galactosidase was found to interfere
with the expression of downstream permease and transacetylase genes. Which one of the following
may explain this observation most appropriately?
1. polar effect of the mutation
2. trans-effect of the mutation
3. Binding of the release factor to the nonsense codon prevents translation of the downstream
cistrons
4. Formation of a stem-loop structure in the upstream cistron prevents translation of downstream
cistrons.
U lac UdTcld H, Sl Tdd Ss &1 dhe- & did SiiF H U 3H2d 3R sHudg 8§
JURYAd g iTQG (permease) dy[ EA'R:IQ %IE[EE! ] (transacetylase) Sl & Mﬁwg‘q Bl
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1. 3ANaGdT &7 gﬁ’m-ulﬂﬁ (polar effect)
2. FARA Bl TRI-YYIG (trans-effect)
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In cell membranes, the lipid molecules are arranged as a continuous double layer, with an
approximate thickness of

[. 20 nm
2. 50 nm
3. 5nm

4, 1 nm
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Objective Question

27 703527
A bacterial culture initiated from a single bacterial cell with a DNA repair- deficient system is

inoculated into several individual test tubes and allowed to grow in parallel. Wild type cells are also
inoculated in a similar manner and grown simultaneously. After several generations, individual
cultures are tested for resistance to antibiotics. Which one of the following statements describes the
most likely outcome?

1. More antibiotic resistant cells will emerge from the DNA repair-deficient cultures and all wild
type cells will be sensitive.

=]

. Wild type cells will produce more antibiotic resistant populations than the DNA repair-
deficient cells.

3. The DNA repair-deficient cells may produce more antibiotic resistant cells but wild type cells
will also produce some antibiotic resistant population.

4. The DNA repair-deficient cells would be dead and therefore will not produce any resistant
population of cells.
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Objective Question
28 703528 2.0 0.50

Which one of the following conditions associated with chromosome 15 may cause Prader-Willi
syndrome?

1. Paternal uniparental disomy

2. Maternal uniparental disomy

3. Imprinting of 15g11-q13 locus in maternal copy

4. Imprinting of 15923-q25 locus in paternal copy

U 15 Y He Fifhd S 91 v uRiRifT 8- fafel fH=81T (Prader-Willi syndrome)
I HAT?

1. UJeh Uhd S 1T fagh
2. Ui Udhd oY G
3. AIg® Uld & 15q11-q13 fawya I seidd
4. 9JH Ud & 15q23-q25 fawyd o s{gid
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Objective Question

29 703529 . . 2.0 0.50
In eukaryotic genes, DNA sequences that define gene promoters occur:

1. only in the regions upstream of the transcription start sites.

| S]

. only in the regions that represent the transcribed parts of the genes.

[¥5]

.only in the regions downstream of the transcription termination sites.

4. either in the regions upstream of the transcription start site or within the transcribed regions of
the gene.

gob Rl SiiHl H, DNA 3 Sl fdh SiiF & I~ Bl URUINT Bd ¢, TRl Sl g
1. Had aE TR™ Ri@l & Iwuarg ueEt 7|
2. hdel 31 &l § Sl fob Sl & SrciRad si2l o1 ufafied $3d 3|
3. hdd ScRa- YA Ridl & udrg uerH H|
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Al
A2
fB
A4

Objective Question

30 703530 . . ) . 2.0 (050
Introns in the eukaryotic genes are found in:

1. rRNA and mRNA encoding genes but not in the tRNA encoding genes.

(B

. mRNA and tRNA encoding genes but not in the rRNA encoding genes.
3. mRNA encoding genes but not in the tRNA and rRNA encoding genes.

4. IRNA, tRNA and mRNA encoding genes.
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Objective Question

31 703531
The ColE1 plasmid has a low to medium copy number. However. pUC18, which is also a ColE1-

based plasmid, has a high copy number because:

1. It has a mutation in RNAT (antisense RNA) and does not carry the rop gene.

]

. It has a mutation in RNAII (primer for replication initiation) and does not carry the rop gene.
3. It has a mutation in RNAI and the rop gene is overexpressed.

4. It has a mutation in RNAII and the rop gene is overexpressed.

ColE1 Uged &1 Udh 4 U Ae0H EI?IFE[FI@TE?IFN% | IR, pUC18, STl fth T ColE1- TR
Ued ol g, 34! TR U=y AT gidl 8. i

1. 28 RNAI (FAY RNA) H Udh IARGdH gIdl § 94T Ig rop SilH gad gl gidl g |

2. 3 RNAIL (HIAP T & Uac o fefg URAHD ) H Teb FARAcH I ¢ TUT I8 rop i
T el gidl ¢ |

3. 39d RNAI H U 3ARTdA 8Id1 & 9UT 3UPT rop S 2Afd3ifieddd gidi gl
4. 39 RNAI H Udh SAREdH ldl g dU1 3HDI rop SiF fdffHaTaw] il gl
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Objective Question
32 703532

Which one of the following statements about TATA Binding Protein (TBP) is NOT true?

L.

2

It is a compeonent of transcription factor TFIID.

. TBP recognizes the TATA element by inserting one of its a-helices into the major groove of

DNA.
3. The TBP-DNA interaction causes the DNA to bend.

4. The TBP-DNA interaction is governed in part by the intercalation of the side chains of
phenylalanine residues of TBP between the base pairs at the two ends of the TATA element
sequence.

TATA &=+ UIH (TBP) & U<H H &H 91 U6 &HU- Yol 8l o2
1. U8 Ufdeia- HR& TFID &1 U U g

2. 30 Ud o- GollhyY I DNA & oY Wid § U &1 B TBP, TATA 394 (3HFHH) Bl
BREIEGI]

3. TBP-DNA &1 3{=1{ehdl DNA & 3 &I HRUI &1 g |

4. TBP-DNA &1 3=1=(ehAT 3{T2H T U TATA 3a9d 3HH & &l [RI & gl & did TBP
o Us13d Uell- faadl & U1Rd sRaarsil & sfdf-ia=m 4 i giar gl
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Objective Question

33 703533
In response to a Wnt signal, B-catenin enters the nucleus and binds to the LEF1/TCF proteins by

displacing which one of the following proteins?
1. CBP
2. GSK3
3. Groucho

4. NEMO

2.0 /0.50

2.0 0.50




Udh wat Yobd & Ufafdsan §, -9 St & Udx &=al ¢ aul 4 &F I U UIidH &
fa=nfid & LEF1/TCF UIEHT 9 3Meg gidl g2

1. CBP

2. GSK3

3. ];Eﬁ (Groucho)

4. NEMO
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Objective Question

34 703534
Which one of the following statements regarding ligand identity and effector dynamics is typically

correct?

1. Specificity of receptors do not determine effector dynamics.

2

. Ligands and receptors do not cluster at the cell interface to select the effector.

[¥5]

. Ligand concentration can be represented by the amplitude and duration of adaptive pulses of
effector activity.

e

. Effector dynamics does not depend on how many different types of ligands influence a single
pathway.

Ta=! GgdH aYl UHIad Tidd! & el # FEifed $1F 91 U6 $Y- TURUGA Ugl o2
1. I1fgdl &t fafRmedr uyTad ide! & Fuid 9ol &vd g
2. HelHdh ay1 Ui UHTdd & a0 & ol DIfRIDT 3eR1YSS WR UhiHAd A8l gid ¢

3. Gl Ursdl UHTasD fhariieidl & SHiped TP db AW qul 3ald & gRI F=fud
foma S S g |

4. UHTED TTiad! 39 R R T8 dxar g & fodd Al UeRi & da-d th Tahd
Hha gy Bl YHIfad Hdl ¢

Al
A2

A3

2.0 0.50
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Objective Question

35 1703535 2.0 10.50
Which one of the following mechanisms permits immunoglobulin to be synthesized in either a

membrane-bound or secreted form?

1. Allelic exclusion

]

. Class switch recombination
3. Differential RNA processing

4. Codominant expression

=Tifd DI Il U BRI SHDT =1 <l © fob SREArasAfe o1 W=ayyl el siias
ST 41 Hifdd =4 d g

1. fa@edt 2masiq

2. 911 URdd gAEatsH

3. 3T RNA WHHUT
4. GgUHE! 3ffHefad
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Objective Question
36 703536 ] . ‘ ‘ . . ] . 2.0 0.50
‘Which one of the following leads to the induction of defensin PDF1.2 in Arabidopsis?
1. Wounding

2. Salicylic Acid (SA)

[¥5]

. Dichloroisonicotinic acid (INA)

4. Ethylene

f#ifehd I A Ueh QISR (Arabidopsis) H fSTHT= PDF1.2 (defensin PDF1.2) & UR0T
I HeTferd HdT g2

1.91d

2. Gfcifferss ol (sa)

3. S aaRIHEUIHGICHS 3 (vA)
4, Tffer
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Objective Question
38 703538

In the avian embryo, the blastocoel-like fluid-filled cavity is formed between:
1. epiblast and hypoblast
2. hypoblast and yolk
3. primary hypoblast and secondary hypoblast

4. Koller’s sickle and Posterior Marginal Zone

qfért & Yor 4, HRBIGI-HER dRel YRd bIex &l fFHfor g4 &l § gidr ¢:
1. 3TTBRD TUT 3(¢J: DRD
2. 3 HREP U Yideh
3. UIYfH 3fe: DRE qUT fgdiad 3y SRb
4. DI (Koller’s) G TUT U= HHHid U&

Which one of the following statements regarding regeneration in Hydra is correct?

1. It follows only stem cell-mediated regeneration.

S

. It follows only stem cell-mediated regeneration and morphallaxis.

[¥5]

. It follows stem cell-mediated regeneration, morphallaxis and epimorphosis.

4. It follows only morphallaxis.

2.0 0.50

2.0 0.50




B33l (Hydra) § Rega & dgu] o (He=ifdhd I &1 Ush HY Ul g7

1. U8 $Had gd DIAHT furfed YRegad &1 SIH0 Hd |
2. U8 Hhad o HITAD] Aiduiicd JAegad 9T SR &1 3HaRT Hd - ¢l

3. U8 Hd BIfRrebT ufduricd YaRmagdH, SIcRUN Gl SHRSYIRU &1 {JHR0l 6d B

4. g hdd SR T STHI0 Bd g
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Objective Question

39 1703539 ) . . . 2.0 0.50
Which one of the following does NOT characterize aging?

1. An insulin/IGF-1 signalling system plays an important role in controlling lifespan.

S

. Lifespan increases due to resistance to oxidative stress.
3. Shortening of telomeres.
4. Female mice with a mutation in the IGF-1 and IGF-2 show reduced lifespan.
i d B 91 U FUgls & AT gl adrar g2
1. U SC/IGE-1 HeheA WUl SiiaA-3{afel & oo H Usb Hgayu] Y Siel Hdl
&l
2. 11BN Ufdee (1) & iR & BRI Sa-3aid § gfs gidl 31

3. 3[dWS (telomeres) DI UCId|

4. IGF-1 TY1 IGE-2 § Udh IdRdcH gad AIal Ig YITAd Siia=-3@afd gxiid g |
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fx3
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Objective Question
40 703540 2.0 050




The flowering repressor gene that is responsible for the vernalization requirement in Arabidopsis is:

1. CONSTANS (CO)

(B

. FLOWERING LOCUS D (FD)
3. FLOWERING LOCUS T (FT)

4. FLOWERING LOCUS C (FLC)

Ul GHADRD SIS Qﬂﬁ?ﬂﬁ%ﬂ (Arabidopsis) ¥ gudiau (vernalization) &
HAFH I & [ FaRerd o

1. CONSTANS (CO)
2. FLOWERING LOCUS D (FD)
3. FLOWERING LOCUS T (FT)

4. FLOWERING LOCUS C (FLC)

jﬂl
A2
fx3
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Objective Question

41 703541 _ . . 2.0 0.50
Which one of the following statements about phytohormone ABA is correct?

1. High level of ABA predominantly promotes vivipary.
2. ABA-B-D-glucosyl ester is an active form of ABA.
3. Inactivation of ABA involves its oxidation to phaseic acid.

4. ABA biosynthesis occurs entirely in the plastids.

OICUgTHH ABA & el # fHifdhd o1 91 ud &y Ui g2
1. ABA 1 3o O HRAT] SRS @1 URT B g |
2. ABA-B-D-TIDI[Hcl TR ABA 1 U Hichd FU G|
3 gBA$ﬁWﬁ3¢Iﬂﬂ 3TFH BHUSH (phaseic) 3 H gl o4 &1 Ufdal FHeid gidl
!

4. ABA 1 ST IIYU] YUyl ddd H gidl g |

Al

A2
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Objective Question

42703542 ) . . o ‘ 2.0 0.50
Which one of the following statements is NOT a characteristic feature of aquaporins?

1. They are integral membrane proteins in the major intrinsic protein (MIP) family.

S

. They are absent in bacteria.

[¥5]

. A highly conserved Asn-Pro-Ala (NPA) triad of residues is present in the N-terminal half of
the protein.

4. A highly conserved Asn-Pro-Ala (NPA) triad of residues is present in the C-terminal half of
the protein.

i DI I U Y UGaIRAl (aquaporins) @1 U [GRIN T&0T 81 ¢
1. T SR WIS (virp) @1 © 4 ST ffec! UidH g
2. d Sliarupsi § SHURd 8id 81
3. UIdH & N-3idd 31l 1§ U 3ifd TRAEA Asn-Pro-Ala (NPA) A & 2/qgd JufRyd gid g
4. U & - 3fdd 318 H Ud 31fd WRIET Asn-Pro-Ala (NPA) F® & 3[@0d SURIG g o

f&l
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Objective Question

43703543 _ . ) - N ‘ 2.0 0.50
Which one of the following class of plant secondary metabolites is present specifically in the order

Brassicales?

1. Glucosinolates

-2

. Alkaloids

3. Phenolics

o

. Terpenoids
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Objective Question
45 703545

qIgY fgdiad Sama=dd &1 Hi- 91 Us 1 a1 gf¥ided (Brassicales) H H AR &0 9
JURRY gidl g2

I. @ﬁﬁl:ﬁ%‘c’ (Glucosinolates)
2. &RTH (Alkaloids)

3. tfﬂ:ﬂﬁ'lag[ (Phenolics)

4. Eﬁﬂm (Terpenoids)

Which one of the following statements related to photosynthesis is NOT correct?
1. Light reaction takes place in the thylakoid membranes.
2. ATP and NADPH are produced in thylakoid membranes.
3. Lumen is the enclosed interconnected region of the thylakoid membranes.

4. NAPDH is produced during carbon reactions by the enzymes present in stroma.
U1 AT &b Gred T Fifhd DI 91 U Ho Hgl =81 82

1. UeBTR1 Sffesa ffeadl & ugards st § gafad gidl g

2. ATP d4I NADPH &I 3dIeA Y3adlss fHicedl 8 gl gl

3. QHA UISATHI3S faifcerl &l U GRS S e ¢l

4. W1 H IURYT T gRI 164 SHfifdharadl & GRIM NAPDH &1 3G gidl ¢

2.0

2.0

0.50

0.50




Which one of the following is NOT a characteristic feature of platelets present in human blood:

1. They are 2-4 um in diameter.

(B

. They lack nuclei.
3. Their half-life is 20-24 days.

4. They are derived from bone marrow megakaryocytes.

Fifdd B 91 U A1Fd Jad H 3URd Wieded &l Ud T80 =81 o |
1. ST AT 2-4 um BT B
2. S8 BT BT W T 3
3. 3T 3Hef-3(1g 20-24 [ I BIAT T |
4. Y 3R ool Hgldhsd DI Y Hdled gid
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Objective Question

46 703546 _ o _ 2.0 0.50
Which one of the following is NOT a vasoconstrictor?

1. Prostacyclin

(B

. Thromboxane A2

[¥8)

. Angiotensin-II

4. Endothelin-1
i d B 11 U d1igehT Shivid T8l &2
1. UReTHmE e
2. YEIFT A2
3. UFRSSCT -1
4. U=31dfeH-1

Al

A2
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Objective Question

47

703547

2.0
Which one of the following synaptic vesicles (as observed under transmission electron microscope)

contains catecholamines?

1. Small, round shaped and clear

]

. Small, round shaped and dense core
3. Large dense core

4. Small, flattened and clear

b d B Il Uh A=l gicdT (ST fah TRITHA Scde = AT R & i fadiihd
{71 8) bl gdd Bl 82

1. oY, TIcThIX dYT Id=ed

2. T, TEDR dU 99 IS
3. S DI

4. oY, JUI< dT d=d
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Objective Question

48

703548

2.0
Which one of the following descriptions does NOT apply to circadian rhythmicity?

1. A process that can be found in bacteria, plants, fungi, and animals
2. A process that is rhythmic only in the presence of 24 hour light and dark cycle
3. A process that can be synchronized by environmental cycles

4. A process that can be disrupted by prolonged exposure to constant darkness

0.50

0.50




ifdrd &I 91 Ueh [arul fSaRIE T4l (circadian rhythmicity) TR @R 01 oldl 62
1. U Uichar S b Siiaropsif, areul, ddeh! aur St @ urar Siidi g
2. TP UTchaT o1l b 24 ¢ BT 91 SREGR 9 & SUfd H g1 oraT gl g
3. Teb Uichar S o U=l =Ihl aRT gHabIerd fHa1 o gl

4. U YichaT Sl {h Srdahifeld Rl 3=HR & [deHAd TR HIT gl Iddi g

jéd
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Objective Question

49 703549 ) . . _ 2.0 0.50
A plant heterozygous for a dominant trait was selfed. The progeny had 140 plants showing the

dominant trait and 20 plants showing the recessive trait. A researcher hypothesised that there are
two genes with identical functions that control the dominant trait. The researcher also proposed that
the two genes are not linked. The researcher carried out a chi-square test to test the hypothesis.
Which one of the following options is the correct chi-square value (rounded to second decimal)
obtained by the researcher?

1.22.86
2:13:33
3. 10.67
4.5.71

Uch W fafReear & foru fqwagrasit U Uiel &1 Wi+ SR @ gwdaiadl 3 140 Ui
T fafRredr q=ii arel & quT 20 Tie qyHIdT fafRredr =i ard 91 T iyl 4

qiReh e fobar b gar ol arel &l S @ Sl fb uurdt fafRmedr &1 fHafd dd g1 2yl
- g5 Hi uRaTfad febar fob <t S Tga e €1 el = oo uRe <1 & Wi & forg e
DTS- TFAER TR0 fohaT | i d D1 91 U [qdhed Qefddl §RT U fhU TR HIs-Led1aR
A I YTl U Sid T (GUR GXHd ddb ferdn T2

1.22.86

2. 13:33

3.10.67

+
Lh
~J1
f—
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Objective Question
50 703550 2.0 050

Reduction in the frequency of heterozygous genotype with a concomitant increase in the frequency
of homozygous genotype, in context of random mating is due to

1. Genetic drift

2. Intense inbreeding

3. Reverse mutation

4. Founder effect

GHGHSH SIRAY & SRR H U Ugadl i o 91 [auagmasil SRS & dReRdl §
HHI, Tl YTH & Yy d 39db HRUI Sl Idhd o

1. 3TIaf2d fade

2. UdcT 3d: Usl-

L &

3. 3chbH IARddd

4, ¥ Y19
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Objective Question
51703551 . . o o 2.0 050
A cruciform structure of chromosomes during meiosis is a characteristic feature of:
1. Translocation
2. Inversion

3. Deletion

4. Duplication




S [GUTSH & GRT VR T U chTaR= U1 34T [dIRI (U 6:
1. RIHTRRUI
2. UfaerT=
3. fadiiga
4. TG0
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Objective Question
52 1703552 2.0 10.50

A colour blind father has a daughter who is also colour blind and has Turner's syndrome. The
genotype of the daughter is due to:

1. Translocation event in the father.

2. Translocation event in the mother.

3. Non-disjunction event in the mother.

4. Non-disjunction event in the father.

Udh U= a1 &1 Udh El;ﬁ % STy Ui quT e f@—_\;ﬁﬂ (Turner's syndrome) g % | gﬁﬁ G|
SRS Bl BRI 6:

1. a1 ¥ R0 B 9]

2. AT H QIR &I 9]

3. AT 2AIH I gl
4. TUd1 H 2AfFTISH B gel

f“
{xz
A3
A4

Objective Question




53 703553 2.0 0.50
Select the correct former name for The International Code of Nomenclature (ICN) which was

changed as part of the Melbourne code.
1. International Code of Zoological Nomenclature (ICZN)
2. International Code of Nomenclature for Algae, Fungi. and Plants (ICNafp)
3. International Code of Botanical Nomenclature (ICBN)

4, International Code of Nomenclature for Cultivated Plants (INCP)

IrATdell BT RIS TIEAT [The International Code of Nomenclature (ICN)] & gl W:ﬂﬂ
D1 A DR oll {db Aeldl WAl (Melbourne code) & U 321 & dgd URafdd fbar mar 1|

1. U= HrHTdcl &l @Iﬂﬂ@a dfgd [International Code of Zoological Nomenclature
(ICZN)]

2. Y41, Had a1 UGyl & ATErae Hi SIS gl [International Code of Nomenclature

for Algae, Fungi, and Plants  (ICNafp)]

3. IHfdE AT BT AT IS [International Code of Botanical Nomenclature
(ICBN)]

4. g4 & Uil & ATHGA Bl SRS Gigdl [International Code of Nomenclature for

Cultivated Plants (INCP)]
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Objective Question
54 703554 2.0 050

Select the group of plants that are known to have an increase in the amount of vascular tissues by
means of secondary growth from a vascular cambium.

1. gymnosperms only

2. dicotyledons only

3. dicotyledons and monocotyledons

4. dicotyledons and gymnosperms




U Hae Tl ¥ fg<dias 9is & gR14ag Sdoi & HEN H gia B & forg fafed fbu s
qrcl Uiyl o o1 &1 g1 B

1. DHad SHEgdsreil
2. had fgaeEai
3, fgdlIoTuEial auT uh e ST

o o

4. fg iSOt quT g dseidi
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Objective Question

55 703555 _ . - ‘ _ 20 0.50
Which one of the following honeybee species is native to the Indian subcontinent?

1. Apis mellifera
2. Apis dorsata
3. Apis koschevnikovi
4. Apis nigrocincta
FifRd S O Th TyARd! U YR SUHETET 4d &t 82
1. {7;@?7 BfcereT (Apis mellifera)
2. Oy Shgler (Apis dorsata)
3. Qﬁ?ﬁ' B TIHFI] (Apis koschevnikovi)
4, WW{A}JES nigrocincta)

f“
fxz
A3
§5x4

Objective Question
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Which one of the options given below is NOT desirable when setting up nature reserves in the
tropics?

1. Reserves that are linked to each other by corridors

2. Reserves that are surrounded by a buffer zone of same ecosystem
3. High edge-to-area ratio of the reserve

4. Circular shaped reserve

dwlglréci?ﬁ'ffu@ﬁWﬁﬁ%W(W}$WWHﬁHHWWW
el g7

1. R &t o o U g 9 Mok & gR1 9IS gU gl

2. TR & Sl b quMH UIRT&Ufded o o Ucb HEIadl &3 & gRI [eRT gl gl
3. TRAEH &7 1 = GRAY-Y fIHIR (edge-to-area) 3T

4. ICPR WRIET &

jﬁl
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fx3
fM

Objective Question
57 703557

Which one of the following curves correctly depicts the relationship of the NPP/GPP ratio with
latitude?
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[=Tifdb DI 9T Ueh db NPP/GPP 3UId & U1y S{&{=T & Y= Bl Yeldhdl Y S=Iidl g?

70
60 1

50 o
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Objective Question
58 703558 _ . - . . . ‘ 2.0 0.50
Which one of the following options lists mechanisms that drive ecological succession?
1. Only facilitation and tolerance
2. Disturbance and tolerance

3. Only tolerance and inhibition

4, Facilitation, tolerance and inhibition

W’Tﬁwwﬁwwaﬁﬁfﬁaﬁﬂﬁim $Hdl g Sl URMRIAS b Bl drferd
RGNS,

1. ad GIHIHIOT JUT Heldl

(%]

Taefty quT Teran

. hdd Yeldl d4T Hed4

4. GITHIHROT, GeIdT auT el

L5

Al
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Objective Question

59

703559
A tree species has leaves that contain an allelochemical compound that leaches into the soil and

prevents the growth of its own seedlings. What kind of dispersion pattern is likely as a result of this
process in the adult population of this species?

1. Random
2. Clumped
3. Uniform
4. Bimodal

U U1y USIid & Ued Ueh (=001 ifiTes gad § forerest e gl o grar g dur e
Sl Al & gl 1 Uldaf=id Hdl §1 39 Uollld & g% S(Ere] § 38 ichdl & Uh
gRUTHEEY (659 UBHR &1 UH 0 Uidey IeHIfdd g2

1. Uefwsd (Random)
2. ﬂgGFﬁ (Clumped)

3. UhHHA (Uniform)
4. fgdgdP (Bimodal)
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Objective Question

60

703560
Based on the reported estimates of biodiversity in India, select the correct option that represents the
decreasing order of total number of species reported in these taxa.
1. Angiosperms = Insects = Algae =Birds = Fishes = Mammals
2. Insects = Angiosperms > Algae > Fishes > Birds = Mammals

3. Algae = Insects > Angiosperms = Birds = Fishes = Mammals

4. Insects = Algae = Angiosperms > Birds > Mammals > Fishes

2.0 0.50

2.0 0.50




YR H Slafdfdedr & uldafed e & YR IR, 39 9g! f[ddbey &1 g41a &3 off fdb 34
afifetat ® goiiadl &1 $e Y1 &l 9ed gU o H | axiidi ¢

1. 3T HIc - aret Ui - el > TRl
2. BIc > SMgddisiig-2dre ~Tsferdi > gfémi - TR
3. QdId > DI =3Mgasieid = Uigmi -~ Tsfedi - TuRi
4. ®IC = YdTe] = SATgdatoil = gl - THURE - Asfei
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Objective Question

61 703561 2.0 0.50
In a cooperatively breeding species, under which condition is a helper more likely to exhibit

philopatry?

1. If adult survivorship is higher for group members than for solitary individuals

]

. When resources are abundant and widely distributed
3. When the chance of acquiring territory is higher

4. If the possibility of acquiring mates is higher outside the group

TP YEHRI Y Y USi- S aralt ueiifa J, Feifed fog ulkfeufa  ve geme ag vyifad
U Y BIANST (SFH I W & g1 37dl dlen) G2

1. T UbTITEt Sifal ¥ 3 & gewl B 9t Iasiliadr i gl
2. e 1Y TR Bl U1 ATUS U ¥ faaRkd gl

3, 574 & (3ATDI) IUIfoid B &I YT 249 gl

4. 519 GedrE IUTfeld o3 &1 FHIGT s & aex Afdd gl
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Objective Question

62 703562 _ . . _ 2.0 050
Which one of the following options best represents the sequence of events leading to the

phenomenon of introgression?

1. only back crossing and hybridization

]

. hybridization, back crossing and stabilization
3. stabilization, repeated hybridization

4. hybridization, stabilization, back crossing, mutation

fAEifed S T U fadbed iR HU 1 9o &1 ufdured g & [T geiel & &d &l
4l Hid 9 g2idr g2

1. Hael Udid THH0] U B

2. GehR0T, UeHT TSR0l quT RIS
3. TSI, GARIEdT ol

4, P, FERIHRUL, Udig Y&, IdRddH
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Objective Question

63 703563 2.0 0.50
Which one of the following methods is NOT useful for sampling pteridophytes to study their

distribution patterns?

1. Ad libitum sampling

-2

. Quadrat sampling
3. Belt transect sampling

4. Random sampling

CRSTBTZel & Uidad (T 948) &l i d &1 9t U HorTell 3 [dor0 & Wy &
37 & feld IuAr 81 67

1. U2 feifaen ufaaad (4d libitum sampling)
. ddih U REUE] (Quadrat sampling)

(&%)

3. 8¢ C[¥ac Ui (Belt transect sampling)

4. ge=d Ufd=d- (Random sampling)
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Objective Question
65 703565

Which one of the following fossils is no longer considered to be a true vascular plant based on the
structure of the secondary thickening of the conducting elements?

1. Asteroxylon mackiei
2. Lepidodendron licopodites
3. Riwnia major

4. Sphenophyllum plurifoliatum

i d P I UD SIa2d dreH ddl & fgdidd R & YR IR U A1y Fag-i aiur 3«
EE R IBISI

\. OENIIFgeT7 -’173?_.5[ (Asteroxylon mackiei)
2. E%aiﬁiér@:’? JE?E?G?SE?? T (Lepidodendron licopodites)
3. 157 GO (Rhynia major)

4. THIFIE] o 7H [y oLz ?fr(:?'@ CH (Sphenophyllum plurifoliatum)

2.0 10.50

2.0 0.50




Which one of the following statements is correct?
1. None of the virulence genes of Agrobacterium tumefaciens are expressed constitutively.

2. Integration of T-DNA with the nuclear genome of plant cells occurs only by homologous
recombination.

3. Host plant genes do not play any role in Adgrobacterium-mediated transfer of T-DNA into plant
cells.

4. Opines are a source of nitrogen for 4grobacterium cells,
i B 91 T Hu Tl &

1. W@Wﬂmﬂrﬂ (Agrobacterium tumefaciens) Pl Cblir i U PRSP SiH Tdd
Sif¥eafad Tel gid €|

2. T-DNA &1 UIGY DIRABI3M & drgeb 19 Yol H YHb+ doael GHSIIT YaTol U gidl 31

3. UsfaeRan Aerey qrey SIfIarsl # T.oNA & RITHR0 Ufdbar # aii ured &1 S
PIL HAPT 31T TeT P &

4. TYiefqe Ry DI & iU 31U (Opines) A2 & Udh Hid g
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Objective Question

66 703566 2.0 10.50
Different experimental approaches were used to quantify serum levels of IL-17 in human patient

samples. Which one of the following approaches provides the most accurate quantification in a
standard clinical setting?

1. Sandwich ELISA, with monoclonal capture and detection antibodies against the same epitope
of human IL-17

]

. Fractionation of the serum sample on SDS-PAGE followed by Western blotting with
polyclonal anti-human IL-17 antibody

3. Direct ELISA by coating the plate with patient serum and detection with polyclonal anti-
human IL-17 antibody

4. Sandwich ELISA with monoclonal capture and detection antibodies against different epitopes
of human IL-17




O1Ha T o T8 H 1L-17 o SRA T O @1 URHTO 6 & (o0 G- uaifies il &1
JUANT 4T T-1 | U HHES el R & [Eifdd &1 9 ve it gaiits gdia
THTEISHIU UG H3IM2

1. "4 [L-17 & G (same) MUY & [d, Ubdali-l UHGUT qu1 A= UfcRelal & qry
Hsfad ELISA

2. YR T BT SDS-PAGE WR UHISH IHdh d1G dgdeil-l Uid-H1-d I1L-17 UfoRell & 1y
e sl

3. I URA & 1Y Wi & U §RTUQE ELISA TUT Sgdaii-l Wid T4 IL-17 UiaRel &
I Y

4 UM IL-17 & faft=1 TfUeial & faReg UdhddiHl UUgr auT Y= ufareial & 9ry
Hsfdd ELISA
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Objective Question

67 703567
Which one of the following statements is NOT true for a continuous culture-based fermentation?

1. The exponential phase of growth is extended.
2. Nutrients are utilized efficiently and faster.
3. Risk of contamination is lower than batch fermentation.

4. A chemostat allows maintenance of growth rate during fermentation.
3ffava Yoo 2nenid fvaa & ferg FAmifrd o 91 Uh HuF 98t 781 20
1. 31 BT UG ==0T &I gl offal g |
2. U dcdl &1 SUTNT &l I G ofid giar 3|

3. 9 {hva- &1 g1 H gyl $i 3121 HH gidl 3|

4. U & R Ueb JGIRT gfeg Bl &R Pl G1T G+ Dl 1ferd Bl o

Al
A2

A3

2.0 0.50
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Which one of the following is NOT typically a product of fermentation?
1. Cheese

2. Black tea

[¥8)

. Kombucha

4. Green tea
Fifdsd &I 91 Ues fdhua Uidhdl &1 Ueh 316 o1 67
lfﬂﬁ((‘heese}

2. DIl 9 (Black tea)

3. aﬂ@?ﬂ (Kombucha)

4. E_\Ff MY (Green tea)
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Which one of the following parameters of a healthy leaf plays the major role in its reflectance in the
near infrared region?

1. Water content in the leaf
2. Concentration of chlorophyll in the leaf
3. Concentration of carotenes and xanthophylls in the leaf

4. Arrangement of spongy and palisade mesophyll tissue of the leaf

R Uil Bl = I °1 Uh HIUSUS Y [Hdhe 3fadd Udbiel &7 & WRidad § U YfHdb1
3T BT 3?2

1. Uit | [Higd o

2. ol ® qofgRa i Frsdl

3. Uil H BRITST qUT SUIithel Bl Fsdl

4, Uil & TSil qU1 T qofaeide Sl B fa=arg

2.0 0.50

2.0 0.50
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To examine the in vivo co-localization pattern of two different proteins using fluorescently labeled

antibodies, which one of the following combinations of fluorochromes will be appropriate?

1. Alexa 488 and Cy3

'

2. Alexa 488 and FITC
3. Alexa 647 and Cy3

o

4, Fluorescein and FITC

gfceitd sifdd ufaReliar &1 Iugi &Xd §U &l fi= Uil &1 Siid eI adid- Wey &
TRI&0T b o Tt ufdeitdl & b1 It Ueb SiTdl 3ugdd gl

1. Alexa 488 d4l Cy5

2. Alexa 488 dUI FITC

3. Alexa 647 d4l Cy5

4. TR dT FITC

f&l
fxz
A3
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Objective Question
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The following statements are made with regard to the optical activity of amino acids derived from
natural proteins:

A. All alpha-amino acids have the D stereochemical configuration.

B. All L-amino acids have the (S) absolute configuration except cysteine, which has the (R)
absolute configuration.

C. All D-amino acids have the (S) absolute configuration except cysteine, which has the (R)
stereochemical configuration.

D. In the absolute configuration system, L-threonine and L-isoleucine are (25, 3R)-threonine and
(25, 3S)-isoleucine diastereomers, respectively.

Which one of the following options represents the combination of all correct statements?

l. Aand C

]

.Band D
3 Aand D

4. CandD

Ui W § U b0 T SfiAt sl o gaur guicdl & gad o {1 S a-91e

A. G131 3T 2l | p Bifaw T8 G g | ]
B. Yi L-3iH1 sl § (s) quf 9= 8 Ryarg [fved &, 598 (R) goi fa=am9 g |
C. gﬂﬂ D-3AHT 3l § (s) gl fa=arg g Ryary [ &, fSrawir) e umafe oy
!
D. YU fa=are yorreil &, LT3R q1 L- SIS ETef¥H b (25, 3R)-FEIHA T (28, 35)-
TSI smfdfse Fifan waead ¢

i d S 1 U fadey Ul Ugl Sl &1 Hd g=ildr g2

1.AdYIC

2.BdYID

3.AGYID

4. CdYUID

4.0

1.00




How long should it take the polypeptide backbone of a 6-residue, 10-residue, 15-residue and 20-
residue folding nucleus to explore all its possible conformations? Assume that the polypeptide

backbone randomly reorients every 10713 seconds (s).

1. 107,107, 10%, 107s, respectively

6

-3

. 101%, 10%, 10%, 10%%, respectively
3, 167741072, 105 1005 respectively
4. 1s, 10s, 100s, 107s, respectively
S0 G grIfad SF=arsll & A=Y & ol U 6-3/a4d , 10-3(d7d, 15-3a8d qUT 20-

3{Ad 9 chrad d UUeZ s YR DI fdhdl THY o1 91U U8 HHGR [$ Ureiierss
AR TP 10712 Tb-al & Aefesdhal ¥ G 3@ giar |

1.1077s, 10735, 10%s, 107s, HHIT:
2. 10719, 107%, 10%s, 101%, HA:
3. 1075, 107%s, 10s, 10%s, hHIT:

4. 1s, 10s. 100s, 107s, SHHT:

f&l
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The enzyme-catalysed reaction shown below follows Michaelis-Menten kinetics.

k1 k2
E+S = ES = E + P
K-1

h=1x108Mls! k;=4x10*s) k,=8x 107 5!
From the information given above, calculate K, and K.
LK, :400 M5t K, 408 M
2.K 400 M, K 400 uM
3. K400 pM s, K, 408 uM

4. K;:400 uM,  Kg, 408 uM
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[ GRITT T UalTe H IR Sifehan A idas-He (Michaelis-Menten) SCTI®] &l
bR BT G|

ki k2
E+8S 2 ES = E + P
k1

ki=1x108M!s! £ =4x10*s! b, =8x10%s7!
JURI feU T Gl & SR W, Ky, TUTK, D7 0] Y |

1K, :400 M!s) K, : 408 M

]

(K 0400 uM, K, - 400 uM

3.K,:400 uM s}, Ky, 408 uM

=

4. K, : 400 uM, K, :408 uM

B

4.0

1.00




The plot below has two curves (A, B) that show the fractional occupancy of hemoglobin and
myoglobin by oxygen as a function of the amount of oxygen.

_-‘/"
rrer bt 11T 1T v
20 40 80 80 100 120

Amount of O,

The two reactions are

i.E+S — ES and

it E+a8 « ES.

where S is O, and E is myoglobin or hemoglobin

The equations that could be used to fit the two curves are:

[O,]" (PO,)"
i R i By memadins where K= ([E] [S]?)/ [ES,]
K+O, ™. K+(pO,)
[0,]- (PO,)
108 S ] W g = where K= ([E] [S])/ [ES]
K+[0,] K+(pO,)

Yy, 1s the fraction of oxygen-binding sites occupied by oxygen. pO, is partial pressure of oxygen.

From the options given below, select the option with the right curve (A, B), reaction (i, i1) and
equation/s (I, I, III, IV) that describe oxygen binding to hemoglobin and myoglobin.

1. Myoglobin: curve A, reaction i, equations III and IV. Hemoglobin: curve B, reaction ii,
equations I and II.

29

. Myoglobin: curve B, reaction i, equations II and IV. Hemoglobin: curve A, reaction ii,
equations I and III.

3. Myoglobin: curve A, reaction ii, equations IIT and IV. Hemoglobin: curve B, reaction i,
equations I and II.

4. Myoglobin: curve A, reaction ii, equations I and II. Hemoglobin: curve B, reaction i,
equations III and IV.




1 g=ITe 72 Y 5 51 a9 © (AL B) ©ff &7 e &1 AE1 & Ud Wi & ol STado §RT
SIHIIfer quT TENGifeT & THTel odd S Sxidl o

.'/‘
rir17rrr v v 11 b
o 4 50 80 o 120

Amount ef O,
31 afiyfepam 2
i.E+S = ES§ dul
ii. E+nS = ES,.
o8 5 5. 0, TUT E ATARaIe 3al gEraiad g
BRI [oTa6T SUdITT G ashi & U B o (oY [T o Favdl 5

[0,]" (pO,)*
) e B N i o S 81 K= ([E] [S]?)/ [ES,]

K+HO,]" K+(pO,)"

[0;]. (pOs)
55 = 0 B B e S8l K= ([E] [S])/ [ES]
K+O,] K+(p0Oy)

Y, SHTERITGI SHTEH QT 1 FHTS § Sl 3 SaRITo GRI aEd a1 §311 § | pO, TS &l iR
ZEa sl

=i d e U T [dedl 1 U, 9el @b (A, B). SR (. i) TUT GHGRUEHGRUN (1, I, IIL, TV)
1A DR Gl SRS & gHRCEA TUT AIRAeH ¥ a2 B afold S gl

1. AEFQAISA: 9% A, M i THI®RUl 1 qUT IV, SIARAIE: 9o B, YThaT i, THIHRU [ quT I

b2

. AIandleH: 9% B, HEAT i, GHISHRU 11 9T IV, SHHFGIS: a8 A, STHET i, THISH01 1 T 1L
3. ATATdie: 9% A, AT i, GHID0] 11 7UT IV, BIErGIe: 9% B, AT i, THIH0I 1 TTIL

4. IS 9 A, AHTUHAT i, GHIPROl 1 TUT 11 SIEFI(S: 9b B, 3fHfcharl i, §HIBRUl 111 TUT IV,
?M
5\2
{\3
fx4

Objective Question




75 703575 4.0 1.00
Pyruvate generated by glycolysis, is converted to acetyl-coenzyme A, which is metabolized by the

citric acid cycle generating energy-rich molecules. From the choices given below, select the right
combination of these molecules produced from one molecule of acetyl-CoA.

1.2 NADH + 2 FADH, + 1 GTP

b3

3NADH + | FADH, + 1 GTP

3.3NADH + 1 GTP

4.4 NADH + 1 FADH, + 1 GTP

TS hTd U9 (glycolysis) ¥ SdIfad RIESEG uﬁﬁﬁﬁaﬁq@ﬁa DITTSH A & Sl
%‘ Sfl fob ffdh ot deh o gRT IUTTHId BIchR Fed 3ol Yo UL I~ bl g1 fGU T
FHifRd fadedl § O 39 33l & 98l i &1 941G B Sl (6 Uied-Coa & TS [
IdIGd BT g |

1.2 NADH + 2 FADH, + 1 GTP

2. 3NADH + 1 FADH, - 1 GTP

3.3NADH + 1 GTP

4.4 NADH + 1 FADH, + | GTP

fxl
A2
fx3
fM
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In yeast, under anaerobic conditions, pyruvate is fermented to ethanol through two steps:

decarboxylation of pyruvate to acetaldehyde and NADH-mediated reduction of acetaldehyde to
ethanol. The mammalian liver also expresses alcohol dehydrogenase (Liver ADH: L-ADH). From
the options given below, choose the one that best explains the physiological significance of L-ADH
in the absence of fermentation in the liver.

1. The direction of L-ADH reaction varies with the relative concentrations of acetaldehyde and
ethanol. In addition, the enzyme metabolizes the alcohols produced by intestinal microtlora
anaerobically.

]

. NAD" produced by L-ADH drives glycolysis in the liver.

3. Mammalian L-ADH converts pyruvate to lactate and the NAD™ thus generated drives
glycolysis.

4. Mammalian L-ADH has non-metabolic moonlighting functions.




e & Egdiy g1l & 3Tid UIgede &l fbvaH 32T | &l 90l | gid ¢ UIsedc
B [dpTailaId® Ul Ucea glae H a1 NADH-AERY Uccalgss &l Udg- U H
TAUTRA! &1 ghd T fedbigd fSgEsioid (Adhd ADH: L-ADH) @1 3fHeifad Hdl gl =id
T&T T 7 fadedl H 9 U &1 I B il i A H fobva &l srufufd H L-ADH &
fhaTH® Hed & Ydiad diid U aftfid &l e:

1. UCSR12S auT UUATd & HTUIED Flsdl & HIY L-ADH H{ufdar &t fa=n uRkafdd gidr g
2Yd AR, i~ G&asildl gRT ARd =Y § Jdifad Uehigel &l T2
ST 6 5|

2. L-ADH gRI 3dIiGd NAD™ Udd H T dhld 3Udge- &l difeld Hd g

3. TWHAYRT L-ADH UISede &l cidee H uRafdd d ¢ 9Y1 399 Idifad NAD™ TS dId
3Uged ol =iferd &d gl

4. WHYRT L-ADH H TR 3UTTadl Sgeds ST gidl ol

{%1
fxz
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Columns X and Y of the following table list some treatment methods, reagents, and events that are

related to human lymphocyte culture, and banding/ karyvotyping of human chromosomes.

Column X Column Y
5 %% 1 ; 1 3 - .
afp O.C?Cbarlwn hydroxide treatment at i, B
B. |Trypsin treatment 1. |C-banding
C. |Phytohaemagglutinin 111, [Mitotic stimulation
D [Phosphate buffer treatment at - [Nucleolar Organizer Regions
" [80°C " ™oR)
E. |Si11'er Staining v. |G-banding

Which one of the following options represents all correct matches between Column X and Column
Y?

1. A-1i; B-v; C-111; D-1; E-1v
2. A-v: B-iii: C-ii: D-iv: E-1
3 A-iv; B-v; C-1; D-1ii; E-11

4. A-11; B-v; C-1v; D-1; E-li1
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% UeH [ 74 YR &b B X qul Y A4 i) DRI db Gaei= qul J1-d UG o
AT/ HRACIEY Y YrEiAd $o U= wonferdi, sfih i aur ge-raiiufbarsi o1 gt

PHAGERGIN!
HTAH X BITH Y
A sorc ™R 5 % SR BEeaEs § UEeE | i RSFET
B. [feftoT © m=iy= i o=
C. [BlgelgHecH iii. [T TRUT
D. [zo°c TR BHe ape I URIEA iv. [ Sued Uad
E_Rold 31tRo + |caren

=i DI 9T U fadhed BHIetH X I BIad Y & siid & gt 9t Jal &l a=iidl g2
1.
2. A-v: Briii; C-ii;
3. A-iv; B-v; C-1;

4.

The following statements were made about X-chromosome inactivation in humans:

A

E.
Which one of the following options represents the combination of all correct statements?

L.

b3

A-11; B-v; C-1i1; D-1; E-1v

D-iv; E-i

D-iii; E-ii

A-ii; B-v; C-iv; D-i; E-iii

Maternally-derived X-chromosome has a greater chance of becoming inactivated in any given

cell.

chromosome and helps in its inactivation.

A . CandD

B.CandE

.Aand C only

B and E only

. Both X-chromosomes are activated during the process of oogenesis.
. The XIST gene encodes for a single, long non-coding transcript, which binds with the X

. The XIST gene expression is required to initiate inactivation of X- chromosome, and also to
maintain inactivation from one cell generation to the next.
Tsix transcription affects the abundance of Xist RNA in cis.

4.0

1.00
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11 &= A § XU FSBaoT o Hea 5 S5 TR

A. Tt o uab fed TR iRt & Orge gauiEid X-TURA & Fithd g1 o @1 sifid
I BT ¢ |
B. 335 &1 Ufchall &b SR &1 X-TURTH "ichy gl Sild ¢ |
C. XIST S Uah Udhdl, 414 3fdred eibfarte (ufafait) &1 goed &l g, ol fdh X 0 U
3TE% BIR 3UP (BT Uihal H Ygan] &Rdl g |
D. XIST Sii- @1 SffHeufad X0y HShg0r & URTY & & (U fradd gidl . aul
G0 & U SIS Uil I 3rTell § WIS H3 & fou i smewa® giar gl
E. Tsix BT 3G Xist RNA & WRdl DI FHUET (cis) ThR Y UHIdd Bl 3
=i d DI 91 U fadbed Gl Uel HyAl & Td &l a=iidl g

LA, CdYID

2.B,CdUlE

3. Had ATUTC
4. HIAB JUTE

4.0 1.00




Cytoskeleton-dependent motor proteins are critical for the movement of cellular organelles in
animal cells. In the fertilized egg of C. elegans, once the polarity has been established, the
maternal nucleus migrates towards the paternal nucleus, which eventually leads to fusion of the two
pronuclei (see below).

Maternal

- Paternal

Microtubules

‘What molecular motor is likely to be directly involved in nuclear migration?
1. Myosin IT
2. Kinesin
3. Dynein

4. Tropomyosin

Wﬂaﬂﬁm\?ﬁ ﬁa’ﬂwwwmkﬂleton}-&m AR UIidH SIRDE 37! & Nd<eddl &
foTu mgeayul gici g1 €. TR (C. elegans) & Udh [FNfd 308 T, Sid Yddl 10 g1 ST g,
A® $5d gD had & (G2 H TH BT 8, ol [ 3=1d: Gl RG] & faad &

Maternal
nucleus

Microtubules

Fed $ T UHal H $F 91 2N1figd Hies IHIqa Udel =0 9 i g2
1. AERA I
2, Bl

ERCIEIRE]
4. ORI

Al

A2
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An investigator identified a nuclear localization signal (NLS; Pro-Lys-Lys-Lys-Arg-Lys) at the C-

terminus of the protein X (50 kDa). To analyse the localization of protein X, the investigator fused
protein X with GFP at the C-terminus. The fusion protein was detected in the cytosol. When the
nuclear localization signal was fused with GFP at the N-terminus, the NLS-tagged GFP extensively
localized in the nucleus. Based on this observation, the investigator made a few hypotheses:

A. The basic amino-acid stretch in the protein X-GFP chimeric construct is masked by the GFP
sequence and thus not capable of directing entry of protein X-GFP into the nucleus.

B. The X-protein in the full-length X-GFP chimeric protein is post-translationally modified that
impacts its import into the nucleus.

C. Fusion with GFP makes the protein X too bulky to enter the nucleus through the nuclear pore
complex.

D. The GFP is post-translationally modified that impacts the import of protein X-GFP into the
nucleus.

Which one of the following options gives the combination of all possible hypotheses that best
explain Protein-X’s trafficking mechanisms?

l.Aand D
2. B only
3. Aand B

4, CandD

U Y] A UIeH X (50 kDa) & C-RR UR TP dghid WHIGI Ybdd (NLS: Pro-Lys-
Lys-Lys-Arg-Lys) CARREIGAE R UIEH X o RIHIHR & &R & U yddl 4 UidH X &
c-FR &1 Grp & 1Y UG fdhaT | et UIdH &1 SifraTiderd o O | Sd dgd i
RHIHRU b &1 b GFP & U1 N-FiR TR fobar 71 df NLs-3ifdhd GFp dgaid 9
e T R gid Urn 7T | 39 Sddlid- & 3MUR U, WMHdhdl 4 $& GRS U-1T 1T

A. UI¢H X-GFP B13HR® 1 H &R 3HHI 3 BT U9R GEP 3HH GRI 3=slicd
R &1 1A 8, Wad: U8 UICH -GFP &I Y=l diadb H 1 o g2 glai g |

B. JUi 214 X-GFP ®I2HR® UIeH H X-UIdH 3are U=drd uRdfdd gl Srdl g, S fd 34dh
B H AT I THIAT Bl 3

C. UIdH X &1 GEP & U1 b 3Ud] dgd i Rfd 941 ¢dl g fSad o 1g digdl fag
Tl U g o U &R o 3gey gl ol g

D. GFP G%jdld—uiétlld qikafdd g1 Sirdr 8, Sil i Ui X-GFP &l b H 31a1d &bl WHIfdd
GG

i d S I U faded 39 YHIad URSTAIS BT Y9 Ud UaH Pl g ol UIdH-X
& ATGNTHA & HIA B YaladH U I aftfd dar g2

1.ATUYID
2. HddB

3. ATYUIB

4,.Cd4lD

4.0

1.00
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When budding yeast (a facultative anaerobe) is grown for a few days in medium containing high
glucose it shows a growth pattern with two lag phases (see figure below).

CFU/'ml —

Lag 1

Time in hours —

Which one of the following statements best explains this growth pattern?

(o]

. In first lag phase, cells become acclimatized to the new glucose environment, in the second lag

phase they undergo selective cell death and robust cells start dividing again.

. In the second lag phase, yeast cells switch from fermentation to utilizing non-fermentable

carbon sources and the lag is to acclimatize to this source of energy.

. Yeast cells use glucose in the first exponential phase and use sucrose in the second phase.

. Yeast cells switch from mitotic to meiotic division in low glucose and hence require the lag

phase to prepare for meiosis.

4.0




e Gpa A (U Ulasdh Saradiy) Bl gl &e 61 & To1U T Sl 1 Ied W1 gerd HIH
o PRI 6 dl J8 9is [T H &l U=dd] UaRITY Sl ¢ (1T faU 7 a1 o &l &)

CFUml —

Lag 1

Time in hours —

ifdrd &I 91 U fdheyd 29 gig W0 &l Yalard arich 9 aftid Hadl g2

1. T U=l WTGRAT . BIRIBTU AU T IS aTararvl H Sdieid gl 5 g, fadiv g
Tﬁémﬁaaﬁﬁmw@mﬁ%awwmgﬁﬁwﬁmmmm
|
. Tl Uerar vawyT #, dike St fhvad § TR-fdhua=y drd |id & 39T & fau
Sacd Rd © a9l U=ddl 3ol & 39 Gid gq JHdbieid o & U g

3. U1 DIFABIT YT Y1 =R01 H Tefdblsl bl ST 94T fadia urawd & ebisl &l Sudi
IR

4. 4 BIAPTY DS PGB HH i R JEGA § e faursH § uikafdd gind g
3(d: YA & U= & felU U=adl Uaed i axghdi gidi ¢ |

Al
fxz
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A researcher isolated a mutant of an ER resident protein-folding enzyme (PFE) that has lost its

KDEL sequence (ER retention sequence). Potential consequences of such a mutation are given
below.

A. PFE is found in the extracellular space
B. PFE is degraded in the ER

C. Unfolded proteins increase in the ER
D. PFE is transported to the cytosol

‘Which one of the following options represents the combination of all correct statements?

1.Band C

]

AandD

[¥5]

.Aand C

4. CandD
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U 2Meehdl 4 U ER RTdh UIS-aaa USTgH (PFE) & Udh 3R I b bl il fdh
U KDEL ¥ (ER YR 3{IehH) Bl faqtd S g1 ¢1 38 UDHR o Uch IR Pl
GuTfad aRoTTH =i Te fhar T g

A. PEE | BHIfRIPIare] = 9 Uil Sidl g |
B. PFE &1 ER H 3@HHY gl Al g |

. ER H 3faferd Uil o gfg gidl g1

D. PFE &1 URdg- BIfrebiiaed J g1 Sl g

AHifed B 91 U faded T4 Tgl YA &1 Hd gid g2

1.BdYUIC

2.AdYID
3AJYIC

4.Cd4dlD

A mutant DNA polymerase was found to have higher error rate and synthesized only short DNA
fragments. In the statements below, potential explanations are given.

A. The 5" to 3’ exonuclease activity 1s compromised.

B. The 3" to 5" exonuclease activity is compromised.

C. The polymerase tends to frequently dissociate from the template.

D. The polymerase is unable to unwind the DNA template during replication.

Which one of the following options represents the combination of all correct statements?

l.Aand B

-2

.Cand D

¥ ¥

Aand D

4.Band C

4.0

1.00




Udh IARaldT DNA UIeiaes] # 3= Ffe &R 9l dhad Bic DNA Il &1 YU dHRd gu url
1| i d Syl § Hyifad et e fdhu 1 g |

A. 5 ¥ 3 TIYaeIuS fehaTiterdl geld gl TR ¢ |
B. 3’ U 5 UdHI=IfaeIUs fehameiieidl gaid 81 T g |

C. UTClTHRS] ] (SFIcle) ¥ SRR QUb gIsargl
D. YIRS Ui iad @ QR DNA BHI & Sl &l @ia o 3uad gid g

i d S 91 U fadey 9l 9l duAl & Hd & g2idl g2

1.AdYIB

2.CddliD
3.ATYUID

4. BdUIC

Al
:A2
A3
5x4
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Column X lists proteins that play a role in mediating DNA recombination processes and Column Y

lists the possible functions of these proteins.

Column X Column Y
Proteins Functions
A [Rad>l 1. |Assembly of strand exchange proteins
[F.esection of ends of DNA strands at
B. [Spoll 1. |double strand break sites to create single
strand overhangs
C. Rad:'_-l and it1. |Causes double strand breaks in meiosis
[Rad39
D. MRXN iv. [Strand invasion
complex

Which one of the following options represents all correct matches between Column X and Column
Y?

L. A1), B (1), C (1iv), D (111)

]

A (1v), B (1), C (i1), D (i11)

[F5]

CA(iv), B (iii), C (1). D (if)

4. A(iii), B (iv), C (i1), D (1)
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DI X 39 UICHI 1 Yell U HR1 8 Sl fdb DNA Gaie Ufchan § Teb YA 3ial Hd ¢
YT PIeTd Y 34 UISHT & HHifdd Bl &1 Yt UeH Hdl gl

HTH X FTAT Y
wreH @
A [Rad51 i Roe(s fai-Ha Uil &l U Ed ST
U dl Toul® Hoia- & AU o [gXoad
B. [Spoll . [2279 R R DNA &R &1 3=
(resection)
o Rads2Tdl | .. [HEEET TaHISH & QR faRoq® gerdl
" [Rad59 [P1ER®
D. MRX/N §H¥ | iv. Roa® d. AU

F=ifded I O U fadhed Iy X dU dIad Y & aid & 94! Tl Bal S a=idl g2
1. A1), B (i), C (iv), D (1i1)
2. A(iv), B (1), C (i1), D (111)
3. A(iv), B (ii). C (i), D (ii)

4, A(ii1), B (1v), C (1), D (1)

The following statements are made about post-transcriptional processing:

A. RNA editing can occur via the deamination of cytosine residues, leading to formation of uracil
and thus a change in coding sequence.,

B. The major spliceosomal complex mediates the remowval of Group II introns.

C. Trans-splicing events seen in trypanosomes allow the formation of multiple gene products by
bringing together different combinations of exons of three or more genes.

D. Capping of eukaryotic mRINAs occurs exclusively in the nucleus of the cell.

Which one of the following options represents the combination of all correct statements?

l.Aand D

2]

.Band D

[F¥)

.Band C

4. A only

4.0

1.00




SR U= UEhRU] b = 1 [ P F410 1

A. GIZITY faudl & Ui & gRIRNA HUTG 81 Gebdl g for ey Z1fed 1 faior giar
© 3fd: UpeH A H dead gidi ol

BF(JllaJOI)wgﬁrq‘I@ﬂaﬂﬂf@aﬁxzsrr:lrn%\jr@quaﬂqwm CRGI
c. feu-I9a! o Tl Tl tRIEHERA 9 i 3ryar sifed S & vl & it
Wﬁm&wﬁﬁﬂﬁqw@f%ﬁﬂhﬁaﬁ&m%l

D. Y RANEH mRNAs BT He3[G (Capping) JUITHT HIRADHT & i<l & BT G

AAifed & 91 Uh fadeu T I8t Syl & 5 & q2id g2

1.LAJYID

2.BdYID

3. BAYUIC
4. Had A

f&l
fxz
A3
A4

Objective Question

86 703586 _ _ _ . 40 1.00
Bacteriophage i proteins, CI and Cro are crucial regulators of the lysogeny and lytic cycles of the

bacteriophage. These proteins bind to the rightward operator region consisting of OR1, OR2, and
OR3 (shown below).

cl OR3 aaz OR1 cro

Which one of the following statements about the regulation by CI and Cro proteins is CORRECT?

1. Cro binding to OR3 activates expression of ¢l.

b

CI binding to OR3 activates expression of ¢/ and represses the expression of cro.
3. CI binding to OR1 and OR2 leads to repression of ¢f and cro.

4. CT binding to OR1 and OR2 leads to higher expression of ¢/ and repression of ¢ro.




SHATHISH & RIS 94T T4 9 o [T SHaTTS o WidH, ¢1 39T Cro He@yul o g
4 UIdH UdTdd & glfigd &9 5l OR1, OR2, 94T OR3 [Figd 8idl 8, 39 &7 4 d4d g (Id &)

cl OR3 OR2 OR1 cro

C1 YT Cro UIEHI gRT Ha=avT & S+ H (41T d 19 91 Uh & 9ol g2
1. Cro ®1 OR3 ¥ 3ATE*[ o7 & A HATGT BI Gfchd HRAT 5|

2.CI mgm T 3fTe=~M o7 & ATANET Bl lhd HIA1 ¢ AU cro b SMTYATIT P &iHd
GEGIE]

3. CI &1 OR1 TUT OR2 H 3TE=M 7 TUT cro & FRIEH & YT Hal gl
4. CIHI OR1 GYUT OR2 Y ATE*H o7 1 I=d AU TUT cro b FRIYF BT Hlleld Bl g

Al
fxz
A3
fx4

Objective Question
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The aminoacyl-tRNA synthetases (AARSs) in an organism have evolved to catalyze

aminoacylation of their cognate tRINAs

1. either at the 3'-OH or 2°-OH positions of the adenosine at the CCA end.

]

. only at the 3’-OH position of the adenosine at the CCA end.
3. only at the 2°-OH position of the adenosine at the CCA end.

4. only at the C1’ position of the adenosine at the CCA end.

UFAERIA-RNA RO (AARSs) ©1d H, 30 TSId (RNAs & UHATCRIISHR B Hal
IART FHa B2

1. ccA RR QR UfsAiR & a1 di 3°-0H 3{Ydl 2°-0H | ||
2. cCARR W, UfSHIRT & &9 3°-0H RIM WR|

3. ccATR W, UfeHIRT & $ad 2700 WH W

4, cCA R IR, UfSIRY  dhad c1” ®IF W

Al

A2
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Objective Question

88 703588
Following statements are made about the bacterial ribosomes and their functions:

A. Association of 23S rRNA with 16S rRNA is essential to catalyze in vitro peptide bond
formation using model substrates.

B. The 23S rRNA is necessary and sufficient to catalyze in vitro peptide bond formation using
model substrates.

C. Ribosome carries a polymerization activity.

D. The 16S rRNA is necessary and sufficient to catalyze in vitro peptide bond formation using
model substrates.

Which one of the following options represents the combination of both correct statements?

l. Aand B

(B

.Band C

L8]

.CandD

4. AandD

ST (bacterial) ALSGHT TUT 34D BT & Fra] T FH Do S0 74

A. 3G B H1 IUART &d gU ULTSs 3Ma= o U1 FHufur &f IR H & fad 235
RNA @I 16S rRNA & 1Y Fd 3l 1G4S g

B. 3G HRIGH &I IUAN ®HRd U ULTZS &+ &b Ui A0 Dl IART D & e 235
RNA 3Ma=0% T T ¢

C. AEENH H Ul ERIEIH Ulchal 63 &1 driedd gidl ol

D. 3G B H1 IUANT &d gU ULILS e & U FOfu &l IART - &= & fag
16S rRNA 3{ILdH 74T T g

il d S U1 U faded aHl Tgl dyH! ol a2iidl g2

1.ACYUIB

2.BddlC
3.CAUID
4. AdYID
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90 703590

Given below is the list of viruses in Column X and their receptors in human host cells in Column Y.

Column X Column Y
Viruses Receptors
A |Influenza A 1. |CD21
B. [SARS coronavirus| 1. |Sialic acid
C. |Poliovirus ui. JACE 2
D. [HIV . [CD4
E_ [Epstemn-Barr Virus| v |CD155

Which one of the following options gives all correct matches between Column X and Column Y?

1. A-1; B-11; C-111, D-1v; E-v

2. A-v: B-111; C-1; D-1v; E-ii

3. A-ii; B-iii: C-v: D-iv; E-i

4, A-v; B-iv; C-iii; D-i1; E-1

I B1ew x | fauupsit &1 it 941 ard Oiel Sifieb1si o 39 gl & gl draq v o

e fohar T g |
PIAT X HIAH Y
feramog G
A. e A i Jepai
B. [SARS PREINTE] (coronavirus)| 1. [P 3
C. [gtci faum iii. JACE 2
D [HIV iv |CD4
E. [gegfed-sR ] v. [cD155

fAHifhd S 91 U faded BIaH X 9UT BIaH Y & sid & G UgT 7l &f g20idl g2

1. A-i; B-1i; C-iii. D-iv: E-v

2. A-v; B-iii; C-i; D-iv; E-ii

3. A-ii; B-iii; C-v; D-iv; E-i

4. A-v; B-iv; C-11i; D-i1; E-1

4.0

4.0

1.00
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Two protein kinases, K1 and K2, regulate an intracellular pathway in response to the extracellular
signal. The following observations were made regarding the pathway.

1. Response is observed even in the absence of an extracellular signal when a mutation

permanently activates K1.

1i. Response is observed even in the absence of an extracellular signal when K1 contains an
activating mutation and K2 has an inactivating mutation.

iii. No response is observed even in the presence of an extracellular signal when K2 is inactivated
by mutations.

iv. Response is observed even in the absence of an extracellular signal when both kinases are
activated by mutations.

Which one of the following statements is correct?
1. K1 inhibits K2
2. K2 inhibits K1
3. K1 activates K2

4, K2 activates K1

HIfRAHAE Ydd & Ui H &l UIdH B doisl, K1 94T K2, T ARG 0y &I
Il B 81 9y & geY o (= siadid- €41 |

i. 519 U ARG K1 &1 R U Y Gihd $R &l 8, 99 U HIfRIeblarel Jabd &
Sureyfa & +ff wfafsrar cxar s g

ii. STe K1 H U Fichaeh SARad dd1 k2 # U fAf&pad IaRdd gidr g, a9 b
DITRIbarel Habd o Ul o off ufdfdsar @1 S g

iii. 914 K2 JdARad-l § FHithy g1 Srdl 8. dd U DifRAebrarel Hobd & IuiRd § off dig
Uicifchan el ST ST g |

iv. STd Gl BIg-Tolel SARGdT ¥ "ishd Bl WAl 3, dd U BHIRIbTdIR] Hebd & SufRfa d
i ufafshar <ar S g |

[ifeh e BT |1 b YT Hel B2
1. K1 UTeRITd &dl g K2 Bl
2. K2 UTaRITd HRdl § K1 Bl
3. K1 Yfhd BRI g K2 Bl
4. K2 GipT HIAT S K1 &I

4.0

1.00




In a tissue, cells are bound together by physical attachment between cell to cell or between cell to
the extracellular matrix. The following are some of the characteristics of cell junctions:

A. Tight junctions are cell-cell junctions connecting the intermediate filament in one cell with
that in the adjacent cell.

B. Desmosomes are cell-matrix anchoring junctions connecting actin filament in one cell to the
extracellular matrix.

C. Gap junctions are channel-forming junctions allowing the passage of small water-soluble
molecules from cell to cell.

D. Tight junctions are occluding junctions that seal the gap between two cells.

E. Hemidesmosomes are cell-matrix anchoring junctions connecting intermediate filaments in
one cell to the extracellular matrix.

Which one of the following options represents the combination of ALL INCORRECT statements?
l.Aand B
2.BandD
3.CandE

4.Dand E

U Sl § DIRABT Y BIRABT & s 34T BIRADBT U BIRABIEE U & s Hifdd
fgigﬁﬁdﬂﬁlwm Y T 9S8 o | HHifd $ BifRre dierl & sifiieem uaH fhu

A. 355 Gl BIRBI-DIRABT TR B Sl {6 Tb DIADI & THadl dgsii I Hdbeadl
DIfRAebT geddf d< & 1Y SSdi gl

B. SYBR HIFABI-3MUTEH FrTai § Sl fb U Sifrt & vided d=qsif &I Sifrdiare
YT A SSdr gl

C. Screl HiEan Wored S drell Sigrn gid g Sl fob urHl O ga-eiia geq siupei &l s
DITADT Y g T FH & fou Al e $d ¢

D. 3ff=sg Tiegt sifefase Wikl gid ¢ Sl {5 <l SIRAB13H & s (R0l Bl a9 B

E. S¥dyDry DIfAch1- MU Gt Tt g il fd U bIfid1 § qeddf d=qsi &l
DITADTATE SHUET I SISl g |

i d S 91 U faded 9l Tad &yl & Hd &l g2idl 32

1.AJYIB

2.BdYID
3.CAUIE

4. DAdUIE

Al
fxz
fm
A4
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92 703592 4.0
The following experiment was designed to establish the synergy of Bel2 with genes like Myc in

leading to B-cell lymphomas.
DX ags-m;xm DX g L
Cloned genes injected into fertilized mouse egos

Eggs implanted in uterus of pseudo-pregnant females

— igG-boi2
L3 ¥
= =) z\%
) V4
ey Eg;‘_‘g oG bef2

Identify the tigure that correctly represents conditions under which mice succumbed to lymphomas.
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Cloned genes injected into fertilized mouse eggs

Eggs implanted In uterus of pseudo-pregnant lemales
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Objective Question
93 703593

The figure below represents the data from immunoblots (IB) of co-immunoprecipitation (IP)

experiments with antibodies as indicated, after HeLa cells were treated with arsenic (B-cat refers to

B-catenin; and E-cad refers to E-cadherin).

(-} Arsenic
A
e ,:,.'5\ S dé'\
« P & g®
— S— —
——
IB: B-cat IB: E<cad
B.
. & *
« ¢V W ¢ ¢
[— e | | —
—_— —
|B: p-cat IB: TCF-4

(+) Arsenic
, &
& Q{“P & A
w ®- w "
Cytoplasm | T &= s —
NUCIEUS | e— —
IB: p-cat IB: E-cad
& Q{g@‘ & Qt‘d3k
LA § A &
Cytoplasm | e —
NUCIBUS | e— — | | S —
IB: p-cat IB: TCF-4

The following assumptions were made:

A. Arsenic activates the non-canonical B-catenin pathway.
B. Arsenic leads to cellular proliferation.
C. Arsenic leads to proteasomal degradation of B-catenin.
D. Arsenic induces apoptosis in the HeLa cells.

‘Which one of the following options represents the combination of all correct assumptions?

1. Aand B

2.Band C

3.Cand D

4. Aand D

4.0

1.00




[T I HeLa BITRIBIST 1 SRS I URIeH & yerd gferd fobT 7 ufcrafial & gy
g ufcrel s@agu (rp) W & ufarelt sdre (B) I el $F <A1 § (B-cat 3GYT BT © p-
catenin ﬁ dUl E-cad 3GYd ddl %‘ E-cadherin Eblf]

(-) Arsenic (+)Arsenic
A,
A cﬁ\- a q?\
N & & R > & ¥
* ¥ & ¢ & ¢ ¥ & e
— — Cyloplasm | T =& — o —
I — NUCIBUS | — —
IB: p-cat I1B: E-cad |B: p-cat IB: E-cad
B.
S Q"& S .‘b’ds- 5 Q,’ds‘ S .Q-ﬁak
¥ g o ¢ il ¢ o g
— | | — Cyloplasm | e —
—_— — Nucleus | s | S —
8. p-cat 1B: TCF-4 IB: p-cat IB: TCF-4

[ R eg-TY §41U 174

A. S 3Afed p-dhe=H Uy &I Uichg Bl ¢

B. 3H® HIAST URIga DI URd HRAT 8

C. TS p-befa- & Uife e aHNU &l URd BT gl
D. 3 HeLa HIRADBI3M & BB G bl URT HRAT |

fAEifd S 91 U fadey Ui Ul uR&eu13lf & Hd &l g2idl o2

1.AdYIB

2.BdUlC

3.CdYlD
4. ATYUID

f\l
fxz
A3
fx4
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Below are some of the proposed roles of reactive oxygen species (ROS) in plant defense.

A. H,0; may be directly toxic to pathogens

B. In presence of iron, H,O, gives rise to an extremely reactive hydroxyl radical.
C. H,0, leads to induced biosynthesis of salicylic acid (SA).

D. H,O; production is always delayed during incompatible interactions.

Which one of the following options represents the combination of all correct statements?

l.LA.Band C

]

.B.CandD
3.A.CandD

4. A, Band D

A1 urey gfcren o ufafbarsiia siretisH usfadl (ros) & Udifdd Yidsl & g5 $o
B UG fhU T g

A. H,0, UdE &0 Y oD o {eU faurdd gl hd g
B. TIg &1 IR H, 1,0, Th A~ WAl amRid s iiaad Had bl Sa— Hdl |
C. H,0, Tfcifferd 3 & URd SIad2eiyol &l Tele Hdl g

D. 3UTTA 31T (incompatible interactions) & GRM H,0, ®T IdI&GT Yad fdaiTad gidl
g
i d B 1 U fadbeu 9ot Het Hul &1 Td il g2
1.A,BdYUIC
2.B,CAUTD

3.A,.CcdUID

4. A.BdUID

4.0

1.00
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Following statements are made regarding amphibian development:

A. Fibronectin plays an important role in enabling the mesodermal cells to migrate into the
embryo.

B. Organizer secrete proteins that block the BMP signal, which allows the ectodermal cells to
become epidermis.

C. Wnt signalling causes a gradient of B-catenin along the anterior-posterior axis of the neural
plate, which appears to specify the regionalization of the neural tube.

D. The more ventral blastomeres in the endoderm have high expression of nodal-related proteins.

Which one of the following options represents the combination of all correct statements?

l.Aand B

(B

.Aand C

[¥8)

.Band C

4, Cand D
IHTRI & [dH & ged | = Sy 3918 1

A. 79 STER HIRID137 &1 Yor H faR1i0d g9 & foll 9am o+ & ol Bigsi-iee- td
ERGEURTEEARS MG

B. T3 UIEH! &1 919 6l ¢ Sl [dh BMP Tl Bl SHaRIE 6l § WeraR=y dreray
DITADT BT FTRI &l 1 571 o fou g Har gl

C. Wnt Gobd AT UT & 3MU-URA & & GHHIR B-dhel-H & T WUl & A0 Sl
©. 91l fob et el & a7 Bl [GRIMT Bear g3 udid gidl g |

D. Sl & 3R HRbUS! Bl HUdhdl H AISd-Gra=i Uil &1 = sfiaidd gidi ¢ |

i B 1 U fadhey vt Uet ST & 7d &I gidr g2

1. AJYUIB

2.ATYUIC

3.BdUIC

4.CcddlD

4.0

1.00




In wild type C. elegans hermaphrodites, two adjacent cells, Z1.ppp and Z4.aaa, have the potential
to become the anchor cell. They interact in a manner that causes one of them to become the anchor
cell, while the other one becomes the precursor of the uterine tissue. The following statements are
given to describe the interaction of the two cells:

A. The cell secreting LAG-2 becomes the anchor cell.

B. The cell secreting LIN-12 remains as the precursor of the uterine tissue.

C. The LIN-12 secreting cell takes the fate of anchor cell while the LAG-2 secreting cell takes
the fate of uterine precursor cell.

D. The Hippo kinase signaling pathway brings lateral inhibition so that one cell is inhibited and
the other cell is promoted to become the anchor cell.

Which one of the following options represents the combination of all correct statements?
l.AandD
2.AandB
3. D only

4. C only

9 U= IUTfe 9. Qﬁl—'ﬁfﬂ (C. elegans) o, g gHtgadf eI z1 ppp AUl Z4.aaa i
TR PIRABT & S DI G2 (Aigd 8idl € | 98 39 UDR I S=-ihdl ddl g [ 39
SR 390 Y U @R DIRHI 59 Sl 3, Sdich GRI THIRE Sl &l Yddail & Sl g I &l
DIRABTAI & =T Pl aT0ld B & (o189 &Y g [T 1 g

A. LAG-2 D] HIGU] B dlell HIRAD] AR DI &+ i1l g

B. LIN-12 &1 |0 ®H dTcil DI THRE Sdd &l Jdadi a1 Igal g

C. LIN-12 I 1G0T &+ alell BIIH] AR HIRIeh] 941 o (o18 {d 81 9iidll g Sididh LAG-
2 BT FIGU1 DR dTcil DIFRAGT THIRE gdadi bifidl $i fHafd agor &l g

D. [eW] B Ybdd U4 UId @R[ 30~ dRdl ¢ ol b U BifRIahT 2ariferd gl
STl § YT GERI DIfRADHT Dl TR DIFABT & & eIt Yi=d H f&ar S g

Hifed B 91 U faded OHi Tgl U1 & Hd I G2idl g2

1LAJYID

2.AJYU B
3. HadAD
4. PHdd C

fﬁl
A2
ﬁ“
fM
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Following statements are made about fertilization occurring in sea urchins:

A. Chemoattraction of the sperm to the egg is mediated by sperm activating peptides like bindin.

B. Exocytosis of the sperm acrosomal vesicles and release of enzymes occur.

C. The capacitated sperm undergoes acrosome reaction.

D. The acrosome protein mediating the critical species-specific binding event is resact.
E. The slow block to polyspermy is accomplished by the cortical granule reaction.

Which one of the following options represents the combination of all correct statements?
1. A and B only
2.A.BandD
3. B and E only

4. A BandE

gl Sl H 8= &1 ufdbar & g # e Sy &9 T

A. SRTUI3{T T 3USTULSHT BT R ITHISATBYT b d12fS (bindin) S8 ThT0] Wihdd
wTSs! gRI AR a1 ST ¢

B. YhIU] SUTTSD TG Bl ATRIBIRIB T (exocytosis) T4 TSTZH] I fFHiH I g1

C. A 1Y) SEtSE SHfhar I TRl g

D. ﬁﬁ%wﬁwmﬂﬁasﬁﬁmﬁa@wﬁﬁmwmﬁnw ERGIN!

E. SghIVIdT &1 He favied dedyc] HivhT fifchar gRT o= fhar  Siarg|

[ b+ O U fadbed it Ugt Syl & Hel &l g2iidl g2
1. Hdd ATUTB
2. A, BTYUID
3. %Hdd B AUTE

4. A BdUIE

4.0

1.00




Following figure shows the early interactions between the Apical Ectodermal Ridge (AER) and the
limb bud mesenchyme.
The red lines with block head indicate repression while the black lines indicate activation.

FGFIGramlin loop
P | — [Fgte |}

Shh | —= -_Gﬂamlin H.BM?E‘

\1 Fgf4,9,17

‘ FGF/Shh loop

The following statements were made regarding the development of a tetrapod limb:
A. When the limb bud grows Shh creates a new signalling centre that induces the posterior-
anterior polarity.
B. When the concentration of FGFs rises, it can inhibit Gremlin thus allowing BMPs to begin
repressing the AER-FGFs.
C.FGFs 4, 9 and 17 from the AER inhibit Shh to stabilize the ZPA.
D. Repression of Gremlin synthesis helps maintain the AER.
Which one of the following options represents the combination of all correct statements?
l.Aand B
2.Aand C
3.BandD

4, CandD

i Yarm 2y ae=H @ed (AER) 9UT UTG Sidd] AdS & §id & URFHS
B I G2l g1 SfeaRIYd [ aTel dle 31 GHA Bl GRITd g Sidid dlell 318 iU
DI Yfeld B gl

FGFiGramlin loop
/\"AER | — [Fot }

—

Shn | —» | Gremiin |BMPs |
~|Fgta, 9,17
FGF/Shh loop

U IqWIG & UG & [dh & o & = oy &1t 17;

A. 518 UTG, BIcIdh] B gl 8l 6. Shh TP 41 Hebad dog Bl HATU Bl ¢ off [ U=
¢l &1 URd Bl g

B. 98 FGFs @1 UF5dl dgdl o, 98 YHicH &l GfHd & Uad! ¢ forid f BMPs &1 AER-
FGFs &1 &ffd ®R- &1 Al Uit gidl g

C. AER U FGFs 4, 9 0UI 17 ZPA &1 RIRIEHIU A &b [T shh P GIHd #d 6

D. YA SN0 &1 FRIY AER &I 911U 3@ H Ygrdl d3d ¢

i d S 91 U fadey 9l 9l oAl & Hd & g2idl g2

1. ATYUI B

2AdYIC
3.BdYID

4,.Cd4lD

Al
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Following statements with respect to development in sea urchin were put forth:

A. The cell fates are determined both by autonomous and conditional modes of specification.

B. Large micromeres are conditionally specified.

C. Large micromeres produce paracrine and juxtacrine factors that specify the fates of their
neighbours.

D. B-catenin is not required for the specification of the micromeres.

Which one of the following options represents the combination of all correct statements?
l.Aand B

Aand C

-2

¥ ¥

.Cand D

4. BandD
gyl aifeH o fadhrg & g O (4% d21 &l wredriad favar .

A. DI Fafd &1 R fafHeRH & @rRid aur quiddd aHf UHR 9 gidl g

B. 9gd dgds qufcee UhR ¥ faHER gidl g1

C. 984 99 S IRIhIZd 94l ARCThIg HR! Bl IMIGA DHId ¢ Sl 1 34 Hdbeaardl &
i ! fafre R ad g1

D. TYEsl & fafc= & o1t p - B4 &t siig=adhdi gl gidi g

i B 91 U fadhey gyt Uet HuA1 & 7d &I gidr g2

1. ATYUIB

2.AdYIC
3.CdYlD

4. BdUID

Al
A2
A3

A4

4.0

1.00




Objective Question

100 703600 . _ ] ) S 4.0 1.00
Given below are the five experiments (A-E) showing effects of duration of the light and dark

periods on flowering of the short-day plants (SDP) and long-day plants (LDP).

Lighting treatment Flowering response

SDP LDP
A [~ Flowering Vegetative
B. | I Vegetative Flowering
C. [N . Flowering Vegetative
D. | | | T Flowering Vegetative
E. Vegetative Flowering

|

m Darkness
o Light

24 h

Which one of the following options represents the combination of all correct flowering responses?

l.A.Band C

| S]

A, B.and E
3.B.CandD

4.B,Cand E

A S=IT T Ui UART (A-E) 3fed Ueltddlcl UGl (SDP) dUT arY U &bl 9Ieul (LDP) &
O8I UR Yeb1R] Ud H{e[dhR bIall bl 2{dle & YHIE Pl S=idl 5|

EERER T TS0 Fitforan

SDP LDP
A CC N T i
A — B T
C C . T i
N —— L i
Ml— EH T

‘ 24h mDarkness
3 Light

F=ifdrd i O U fadhed 9l el g widfsharsit o 0 @l iidl g2
1LA,BdYIC
2.A.B.dUTE
3.B,CcdylD

4. B, CdYlE

Al




A2

A3

A4

Objective Question

101 /703601

Given below are the list of plant derived alkaloids and their uses in modern medicine.

Alkaloids Uses
: lAntineoplastic used to treat leukemia and
A |Caffeine L ) P
other cancers
B. Morphine 11. |Traditional anti-malarial agent
C. [Quinine 111, [Powerful narcotic analgesic
. . |Widely used central nervous system
D. [Vincristine v

" [stimulant

Which one of the following options represents all correct matches?

1

7

3

A (1il)
. A (iii)

LA (1)

4. A (1v)

I urey S1ied Uedhellus! a1 3 1Y e & IuAnT &1 U et waH S Rl gl

B (iv)
B (iv)
B (1)

B (ii1)

C(i) D@
C(i) Di{ii)
C (i) D(u)

C(ii) D)

Terals ST
il ST (78] SURIN RddTY] Jdddl
A [BBH i %m&mﬁwﬁ$wﬁﬁa‘mm
[
B. [t i, [JRFIRS Uid-Aeian @idsay) gare
C. @ iii. [Ued HAIg® USRS
. |[EU® ® U g 3uant fdbdr o aral
D. [[HfdErRT | iv T ST = IRT

fAifed $F 91 Uh faded 9 Ogt Adl &1 g2fdr g2

1. A (iii)

2. A (1)

3 A(Iv)

4. A(1v)

Al

A2

A3

A4

B (iv)
B (1v)
B (i)

B (iii)

C (i) D)
C(i) D)
C (i) D (ii)

C(i) D)

4.0

1.00




Objective Question

102 1703602
During water stress, ABA increases dramatically in leaves causing stomatal closure. Given below

are the various events involved in this process.

A. Opening of plasma membrane C gt permeable ion channels and elevation of cytosolic eal*

B. Activation of plasma membrane anion channels, efflux of anions and potassium ions.

C. Binding of ABA to cytosolic ABA receptor and inhibition of activity of Type 2C protein
phosphatases (PP2Cs).

D. Phosphorylation and activation of NADPH oxidases (RBOH) and formation of apoplastic
ROS.

Which one of the following options represents the correct sequence of events involved?
I A;B; G D
2.A.C.D,B
3.C.D.BA

4.C,D.A' B

STl UIe (water stress) & GRIF, URTA1 H ABA &1 AICIg =0 ¥ gi €l © forgd 3 7e
(closure) BIdT & | 39 Ufchal H AMTH 34— ge-13it & Aid UaH fhar gl

A. UGd f31ed] Ca®™ YRR S04 YUITE! &1 GaHl a1 IiRbIiacidl a2 &1 9¢ S|
B. UGad [37cl B UIMA WUl 6T Fichaul, FUIH! a1 Ui sma-| ol |
C. ABA B DITAHIAU ABA Mg U ME=HE TUT 2C UIFH BREBUY (PP2Cs) UBR &
ERINEGIEIEUE]
D. %%J?;H HTFISS (RBOH) BT BIERINGIHI0] 9T Hidhaul, 9T UUIERed ROS &l
|

i d B 91 U fadey 2nfird gereil & gl Al &l a=Ifdl g2

1.LA,B.C.D

2.A,C.D,B
3.C,D,B,A

4.C,D.A B

fﬁl
A2
ﬁ“
fx4

Objective Question
103 703603

4.0

4.0

1.00

1.00




The figure below depicts the absorption spectra of chlorophylls and carotenoid over a range of
wavelengths.

~—— Absorption —

500 560 620 680 740
Wavelength in nm —————p

80 440

Which one of the following combinations best describes A, B and C from the absorption spectra
shown above?

1. A- chlorophyll a B- chlorophyll b C- carotenoid

2. A- chlorophyll b B- carotenoid C- chlorophyll a
3. A- chlorophyll b B- chlorophyll a C- carotenoid
4. A- carotenoid B- chlorophyll b C- chlorophyll a

mWW$WMWWHWW$WWﬁ
|

——— Absorption ——m»

o
WM W K 20 &80 T
= Wavelength in nm —p

=ifded &1 I1 U Hel SIRId o= T S[ERN0 WRTH A, B T € &I Gy FUY
afofd &l 32

1. A- JUigRd a B- QUGN b C- dRIEHTS
2. A- quigRd b B- BRICHES - UuigRd a
3. A-UUigRd b B- a C- BRICHTS
4. A-PAHTS B-UUERAL C-UuigRd a

Al




A2
A3
A4

Objective Question

104 703604
The following statements refer to the observations made by a student, upon using 2,6-

dichloroisonicotinic acid (INA) to induce systemic acquired resistance (SAR) in tobacco. INA
treatment,

A. enhances salicylic acid concentration in plants.

B. does not enhance salicylic acid concentration in plants.
C. fails to activate SAR in nahG-expressing plants.

D. activates SAR in nahG-expressing plants.

‘Which one of the following options represents the combination of all correct statements?

1. Aand C

-3

Aand D

[¥5]

.Band C

4. BandD

I & gre H Faii Iurfold Uil (SAR) B URd H3 & feU 2.6-

S daRIASUIHDIfCD 3 (INA) & IGTNT IR, U B GRT &8 T Sfadidl &l (44
By IGYd Bl © | INA URITEH:

A. UGl ¥ Sfrafersd 3rd & drsal &l deldl g |

B. UTeul # AfAafifad s & =l &I gl deldl ol

C. nahG-3{[¥e0dd B dic] UTGUl H SAR &I Hichd B H 3gHd gl gl
D. nahG-3{fHe0dd & dlc] UIGYl H SAR &I Uihd Bl g |

i B 1 U fadhey it Uet Hy=1 & 7d &I gidr g2

1.LAGYIC

2.AdYID
3. BdYIC

4. Bd4ID

Al
A2

A3

4.0

1.00




A4

Objective Question

105 | 703605

The following statements are made regarding cytokinin (CK) biosynthesis in plants:

A. Trans-zeatin (tZ) and iso-peptenyladenile (iP) are common active forms of isoprenoid CKs.

B. CKs are present as nucleoside and glycosidic conjugates but not as nucleotide conjugates.

C. Dephosphorylation and deribosylation steps are involved in two-step pathway for active CK
formation.

D. Lonely Guy (LOG) enzyme is involved in CK metabolism

Which one of the following options represents the combination of all correct statements?

l.A.Band C

]

A, BandD

LFN)

A, CandD

4.B,Cand D

qreul H WIgeldls 4 o Uayu & gaH H 9 Sy a9 1

A. TSI (1) TUT AU HeufSSd (i) SHEHIUIHIUS cKs &l Hihd PR 3|

B. cm?{ﬁﬁﬂﬁﬂwawaﬁaﬁﬁrﬁﬁmﬁ@wﬁw@aﬁﬁ%mm

C. gihd ck & [HHIU & (61U fg-=R0or gy H [qhEhiRerHad a1 Sg«iiey 9 o) 2nidd

gld g
D. CK 3UIY=d ¥ Al g (LOG) T M gidl |

AHifed B 1 U faded Ui U8 Y1 & Hd I Gidl g2

LA, BJYIC

2.A,BdYID
3.A.CdYID

4.B,CdYID

Al
A2
A3

A4

Objective Question
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4.0

4.0

1.00

1.00




The following statements are made regarding materials transported through the phloem of a plant.
A. Only reducing sugars are translocated.
B. Non-reducing sugars are generally translocated.

C. Sucrose and raffinose are generally translocated.
D. Only D-glucose and D-fructose are translocated.

Which one of the following options represents the combination of all correct statements?
1.A.Cand D
2. B and C only
3. B and D only

4. Aand C only

Qafﬁé]a?qsfﬁla'l—ff(plﬂoem]mWﬁ$W$Wﬁﬁm$ﬁW@l

A. Hdel U DT BT RIHRU Gl 3|

B. YIHRUITT ST b1l BT RIHROT gldl g
C. RO eb IS T AT BT RYHIRIRYN Bldl 6
D. &dd D-TdIS TUI D-Shdelsl &l RIAFRU gidl g

fifd S I U faded 9t 98 duAl & Td &I g2riar g2
1A, CTUID
2. had B AU C
3. $Had B YD
4. hadAdUIC

fxl
A2
fxz
A4

Objective Question
107 703607

4.0

1.00




Blood hemostasis is the interplay of several intrinsic and extrinsic factors. Deficiency of some of
the blood clotting factors and their clinical manifestations are listed below.

Factors Manifestations
AV 1. [Hageman trait
B. [VII 1. [Hypoconvertemia
C. |IX 111. [Hemophilia B
D. [XII 1v. |Parahemophilia

Which one of the following options represents all correct matches?
lLA-(1)  B-(i1) C-(iii) D-(iv)
2.A-(iv)  B-(ii) C-(ii)) D-(i)
3 A-(1)  B-(i) C-(1v) D-(1)

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

e SIS faft=T 3iidRe quT aTel BRI BT RER Bl 1 $& Idd Whard HRDI Bl
3T AT 3 W-favgd s i Yelids (68 T g

- s
A [V i [ [dYN®

B. [VII ii. [grEUidhdcHIm

C. [x iii. [GHIBITHE B (Fdd%hasdl B)
D. [XII iv. [ORTE B IeE

i d $H I UD [dhed Tl Gel Hal ol g2Tdl g2
1. A-(1) B-(11) C-(ii1)  D-(iv)
2. A-(iv) B-(i) C-(iii) D-(i)
3.A-(i1)  B-(iii) C-(iv) D-(i)

4. A-(i1)  B-(1) C-(11) D-(iv)

Al
A2
fB
A4

Objective Question
108 | 703608

4.0

1.00




Parathyroid hormone (PTH) regulates calcium homeostasis in humans. The following statements
are made regarding PTH:

A.Ttis a 108 amino acid (aa) residue long hormone whose 1-42 aa exhibits full biological
activity.
B. It is an 84 aa hormone whose 1-34 aa exhibits full biological activity.

C. An acute decrease of Ca™ " results in a marked increase of PTH mRNA, followed by increased
rate of PTH synthesis.

D. Rate of degradation of pro-PTH increases when Ca™ " concentrations are low.
E. Cathepsin B cleaves PTH into two fragments.

Which one of the following options represents the combination of all correct statements?
l.A.CandD
2.B.CandE
3JA.Dand E

4. B.Dand E

A4l H IRIYRRES M (PTH) $icqdd THRId® &1 a0 &3 ¢| PTH & 9oH # A
S FATU I

Aganaﬁmsqﬁl?ﬁm (aa) 3a0d &IH G g fSHBT 1-42 aa Y0T Sifddh fhariierdr g=iian

|

B. U8 U 84 aa GHIA ¢ [STH®T 1-34 aa GUi Sifdh foham=iicrar g2iidr g1

C.Ca™ & US dig fIR1Ge & URUMFEEY PTH mRNA H Udh Jeaia-1d §giasl gidl ¢,
A=l PTH 2Nl & &R H dglan|

D. 5§ Ca™" B WGl B Gldll 6. pro-PTH & 3{hHU[ & &2 ¢ oIl g

E. UG B PTH &I &l 320 & fauIford &) adr gl

i d S 91 U fadey Ol Ul HuAl & Hd &l g2idl g2

LA, CdYID

2.B,CdUlE
3.A,DAYUTE

4.B.DJUTE

f&l
A2
fx3
§5x4

Objective Question
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4.0

1.00




The following statements are made regarding male reproductive system, particularly with reference
to spermatogenesis and sperm production:

A. The membranes of spermatozoa contain germinal angiotensin-converting enzyme (gACE).
B. Mature spermatozoa are released from Leydig cells.

C. Sertoli cells secrete Mullerian inhibiting substance (MIS).

D. Sertoli cells synthesize androgens.

E. Rete testis has high content of estrogen and alpha estrogen receptors (ERa).

Which one of the following options represents the combination of all correct statements?

1.A.Band C

b2

.B,CandD

[¥5]

.C.Dand E

4. A Cand E

TR dd & g 1, = B0 U Yo adT YHIV] IAe- & T+ H = Hu §910

o

A %*ﬁ (spermatozoa) %@W o SHH® Uﬁﬂdﬂ%ﬁﬂ?{-uﬁdﬁwlé‘l U~s[9H (gACE)
|

B. CIfST SIS Y gRuda Yeh1upsil &1 fHHEA gl g |

C. Teicil BIfRIHTE HeelRa- 3faRiel Tl (MIS) 6T Hld Hd 5 |

D. Hieicil HIfABIT TrgIolT bl YW i B |

E. 90T SfifciehT H UREISH TUT 3{ethl U AIgdl (ERo) I Swd AET - Bldl B

T B 91U faday gyt Uet Syl & 7d &I Sidr g2

Al
A2
fx3
fx4

Objective Question
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LA BdYIC
2.B,CdYID
3.C,DJUTE

4. A, CdUIE

4.0

1.00




Following statements are made about the chemical properties and distributions of the respiratory
pigments found in animals:

A. Hemoglobins are the most common and widespread respiratory pigments in vertebrates and
invertebrates and are always present in blood cells.

B. The heme structure in hemoglobins is an iron (ferrous) porphyrin which varies widely among
species, and also varies among the different molecular forms of hemoglobin within any single
species. The globin, however is exactly identical.

C. Hemocyanin contains copper and turns bright blue when oxygenated and it is always dissolved
in the plasma.

D. Chlorocruorins are similar to hemocyanin, but have a lower affinity for oxygen binding than
hemocyanin present in blood cells of some marine annelid worms.

E. Hemerythrins are non-heme, iron-containing respiratory pigment that have a limited and
scattered distribution.

Which one of the following options represents the combination of all INCORRECT statements?
l.A.Band C
2.A.BandD
3B, DandE

4. C,Dand E

jiﬁaﬁffuﬁaﬁaﬁaqﬂd quichl & EREIS U iaal qur fasRi & gy 1 e Hud a9

A. SN HRAFD AT qul GG § Yaiieed gl ¥ Ul Sl ¢ a9l 964
SR PIfRrb1si § IUfRd gl g

B. EHNGITS H €1 BT Ga1 Us ol () URWBISRA g, S Usiifadl # o1ue g
fafqerarguf giar 8, qur g & fodft e uenfa & off - Sieivaifer & fafi amorfae
Uil H fafasdTyul §id €| gy Taifs gurdd: 9y gid §

C. SHNE © didT (copper) BIdT § TU1 514 45 3faiidhd Il g dl 9qdId Hict T d
giafdd g1 Sl g, 7T Jg Wi | od g Sirdl |

D. FARKBHINRA SHNEAA & e 8, i 39 $© qUa s Bl & =R
éﬁfﬁm\%ﬁﬁdufwﬁs’mlmmEfﬁg,cwﬁaﬂ@mam‘r%ﬂ & Ul 3FRIdT =g gl

|
E. STARH S19-Mgd dig Yo 299 quid ¢ bl U Tifird qu1 fear gaf faedr gidr g1
=ifrd &= 91 U fadhed gt TTerd AT & el ®l SRidl o

LA BdYIC

2.A.BdYID
3.B,DAYTE

4.C,DJUTE

Al
A2

A3




A4

Objective Question

111 703611 4.0
The effects of stimulation of cholinergic vagal fibers on the pacemaker potential of the cells of

sinoatrial (SA) node of heart and on the nodal impulse generation are suggested below:

. The nodal cell membrane becomes depolarized.

. The slope of the pacemaker potential is increased.

. The K™ conductance of nodal cell membrane is decreased.

. The depolarizing effect of “h’ current (Ih) on the membrane potential is slowed down due to

0N W

the opening of G protein gated K™ channels.

—+

E. The opening of Ca™ " channels are slowed down due to the decreased cAMP level in the nodal

cells.
Which one of the following options represents the combination of all correct statements?
l.Aand B
2.Band C
3.CandD

4. Dand E

DIciATD diTel dwgail & ST &1 g6l o ATHIY & DleRlels (SA) B DIRIBIA & AR
fqYq qUT SR ST TG UR UHId Dl Aid oakd [l T4

A. Te iR fEreel fayfad g Sd g
B. TIdUR® fdHd @l UqUIdl d¢ Sildl gl
c. e SIS f3eel! &1 K- Iabadl $H gl Sl gl
D. G UIdH-gRY (gated) K~ WONC & WGl Sl & RO f3feedl {44 R b 4IRT (Th) BT
EECUR I EER IR
E.?@E{aﬂﬁmaﬁﬁcmm%waaﬁ%wwﬁ Ul & Wer- &1 i i g1 St
1

i d B 91 U fadhey gt gt dyAl & T DI g2idl g2
1. ATUIB
2.BdylcC
3.CdYlp

4. DJdUIE

Al
A2
A3

Ad

1.00




Objective Question

112 /703612 4.0 |1.00
The following statements are made regarding the characteristic features of body temperature in

humans:

A. The core body temperature varies least with the changes of environmental temperature.

. During severe muscular exercise the rectal temperature may rise up to 40°C.

. The oral temperature is relatively higher than the rectal temperature.

. The core body temperature is highest at 6:00 AM and lowest in the evening in humans who
sleep at night and remain awake during day time.

Onw

E. The temperature of scrotum is regulated at 37°C.
F. In women, a rise of basal body temperature occurs immediately after ovulation.

Which one of the following options represents the INCORRECT combination of the statements?
1.A,B.C

2.B.C.D

L8]

C,D,E

4.D,E,F

qH4l § IR & dT93H & [afme devl & gy | = sy 99| 1

A. UGTaRUT A1 & deld & 91 Tel ARIRE daaH 8 FAdH gRkad gidar gl

B. UdS HiQURITg ™ & &R HATRR dTIHET 40 °C I 9¢ Yddl ¢l

C. AR A9 $i ol 8 gy e 3= gidigl

D. AFGl 8 1 & A3 7 Fgawn & gid g 991 fea & Sud Sawn # gid 8, a0 IRING
ITYHE 6:00 AM UR dii¥d gid © TUT Ardble § Fdf-H gld g

E. YU IR I TUHET 37°C WR Fgiad gidi g _

F. &l o, fSieq] & gewd YAl df-are! AR dqa ¥ Ud gis sidi gl

i d S 91 U faded ®HUAl & Tadd Hd & G2idD

LA B.C

2.B,C,D
32D B

4. D.E,F

Al
iaz
A3
fx4

Objective Question
113 703613 4.0 1.00




The following represents selected AFLP bands (I to V) observed in parents (P and P5), Fy progeny
and 20 doubled haploid (DH) progeny developed from the Fy. DH are created through chromosome

doubling of pollen grains in anther culture.

v == e e e e e ————
v— ———————————

The following statements were made about the above AFLP bands:

A. Bands I and IV are allelic.
B. Bands II and V assort independently.
C. Band III is uninformative.

Which one of the following options represents a combination of all correct statements?

1. A only

]

. C only
3. Aand B only
4. A, Band C
=ifdrd Y@ SH®1 (P, T P,), F, Giadl 3T F, 9 fadhiad 20 Tg3AI0E (DH) T=faal

%ﬂﬂﬁﬂgFLPﬁﬁm%lDHHﬁW-HEﬁﬁWW%WW@%
far gl

DH

PP, Fy |

JWRIGT AFLP s=8f & aR H 7 &y 9918 1

A. &3 10T IV JHdh el g
B. §8 I1 9T v W< &0 § 2AUeqfed gid o

C. &3 I TRYITHD B
i d B I U fadbey gl Ul byl & el Bl qidi g2
1. had A
2. Hdd C
3. hdd ATYUTB

4. A BdUIC

Al




A2
A3
A4

Objective Question

114 /703614
Two mutations were isolated in bacteriophage, one causing clear plaque (c) and the other causing

minute plaque (m). The genes responsible for these two mutations are 9 ¢cM apart. The plaques with

genotype ¢ m” and ¢ m” were mixed to infect bacterial cells. The progeny plaques were collected,
cultured and plated on bacteria.
The expected number of the different types of plaques are shown below:

Acm® 455, ¢ " m 45, ¢ m" 45, ¢ m 455

v - o
B.c m 455, ¢ " m 455, ¢ m 45, ¢ m 45
C.ctm™45, ¢ "m 455, ¢ m” 455, ¢ m 45

D.c m"65, ¢ m680. ¢ m"685, ¢ m 70
Which one of the following options represents the combination of all correct statements?
1. A only
2. B only
3. Conly

4, CandD

Sitar 4iisit # &l SaRad= gyadhd il 721, U URGRI edid (W) (c) BI BRI &-dl g ddl
G Y& Adidh (m) BT BRI &l g | 39 & SARAcI & el IRl o Th @R ¥ 9 oM
DI G R G| SRS ¢ m AU o™ ™ dTd Adieh] Y SHary] Bl ehfid B o [e1y 19 o
forferd foba 1 | g caichl bl Uh iz, Haleld T Siiaupei w wie fhar

fafH =1 Wb RI & Taieh] & S{Ufrd TAT bl i<l =i 7T ¢:

A.cTm 455, ¢ m 45 o mT45, ¢ m 455
B.c'm" 455, ¢"m 455, ¢ m" 45, ¢ m 45
C.c"m"45, ¢ m 455, ¢ m'455, ¢ m 45
D.c"m"65 ¢ m680. ¢ m 685 ¢ m 70

i DI I U fdbey gl 4l byl & Hel Bl gl g2
1. had A
2. $Had B
3.Phad C

4.CdYID

Al

A2

4.0

1.00




A3

A4

Objective Question

115 703615

In Drosophila, a cross was set between a male homozygous for alleles s™/s™ (phenotype A) and a

female homozygous of s/s (phenotype B) (‘s™ being a dominant allele and ‘s’ a recessive allele).
All of the F1 individuals thus obtained had the phenotype B. When F1 individuals were crossed
among themselves, all progeny obtained were of phenotype A in F2.

The following explanations were proposed for the results obtained:

A. This is an example of cytoplasmic inheritance.

B. This is exhibiting genetic maternal effect.

C. This is a quantitative trait influenced by the environment.
D. This is exhibiting gene interaction with epistasis.

E. The trait is showing position effect variegation.

Which one of the following option is correct?

1. A only

-2

. B only

¥ ¥

. C only

4.Dand E

I (Drosophila) T, THAHHT! s7/s™ (ASUNREY A) dTcl Uh JEGIHSH R a1 T s/s
Tl GRS T1G]T (A&UITRSY B) & s YehoT T 74T (s WU gifddhed] ¢ aul s’ U
YTt gEfdd el )1 398 Ui 9t F1 Siidl O d&ouRsy B firdr| Sid £1 Sitdl &1 sy |
G R T, Gl U F2 Hafci H TEuREY A U™l |

5 Byl I URaridd foear i

A. U U DIAdIga! d2MTd & UH IaIg0 g

B. I8 (A1 Tl UHIG &l G2l gl
C. U8 Ud1aRU1 gRI YHIfdd U AATHS [92Nd ¢

D. 98 TURSR & T1y S =i g2iidn g
E. fa2INe R YHTE Taedl & o21i @1 8l

i B T Ueh fadhey Ul B2
1. Hdd A
2. Hdd B
3.%ad C

4. DAUIE

Al

A2

4.0

1.00




A3

A4

Objective Question

116 703616 . ) o 4.0 100
A founder population has an Aa heterozygous genotype with a frequency of 1, and no individual

with either AA or aa genotypes. With repeated self-fertilization, the frequency of AA, Aa and aa
after three generations will be:

1. AA Aa ala
15/32 | /16 | 15/32
2 AJA Ala ala
T/16 1/8 716

3| AA Ala a'a
3/8 1/4 3/8

4. AA Ala a'a
14 12 14

Uch ThI3~aX (SR Tdlcl § U Mgl 1 dTell Ueh Aa [AVHRITHS] SIHURST g, Ul dlg 4l
Sitd AA 3{YaT aa SIFYRRY dlcll Aol o | A1ddl WY & 1Y, 7 UGl & ULdiq AA, Aa

%Waaﬁ\}ﬂ@_ﬁﬂjﬂ:

1| aA T ana
1532 [ 116 | 1

-]

el
[

L

]

AJA Ala a'a
7/16 1/8 716

3. AA Ala a'a

4. AA Ala a'a
1/4 12 14
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To obtain recombinant products during meiosis, a double-strand break in the DNA yields
crossovers needed for chiasmata formation. The progression of the non-crossover and crossover
pathways begins with the formation of D loop, however, it may not result in the production of
recombinant gametes.

Following statements are made regarding recombination:

A. Expansion of D-loop takes place in non-crossover pathway, but not in the crossover pathway.

B. Expansion of D-loop takes place in crossover pathway, but not in the non-crossover pathway.

C. Ejection of elongating strand takes place in the non-crossover pathway, but not in the
crossover pathway.

D. Ejection of elongating strand takes place in the crossover pathway, but not in the non-
crossover pathway.

Which one of the following options represents the correct combination of statements that explain
the formation of recombinant gametes?

l. Aand B

2.Band C

[¥5]

.Cand D

4. Dand A

R fAUTSH & SR YRS IdIE U R & felU, DNA H U fgoeld Yol fhusHer
ﬁﬂm%ﬁm I E [d-Has &l (crossovers)ﬁ'ﬂﬁﬂﬂﬂﬁ%l D YIRI (D loop) & Al
T HfAHETS 7T fawgst Uy & RIS &1 SR Bl ¢, e, A8 GRSl giah! &l
Jadre d 1 3 off g1 9ehd g

e & e o i Sy -1 1

A. D-UIR &1 f4EdRU {faf9as o § gidl 3, U= fafaas gy & =81 gid 2|
B. D-UIRI &1 fa&dR 0T faferst ue § gidl ¢, W Hfafmgs gy @ 98 gidi g
2. %:iu’cpd I X Yooyl ol B ffafaas vy o gl 8, R fafmast vy # =gl giar

|
D.?ﬂﬁﬁﬁwaﬂﬁwﬁﬁmw H e e, R Afafmes oy T8 g
|

i d B 91 U fadhed 37 T8l uHl & Hel &I GidT § ST GTafTSll gd! & i o
gfaurad ®d g2

1. AdYUIB
2.BddlC
3.Cd4UID

4. DdUTA
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The following are some statements made regarding mutations:

A. Change of DNA sequence from AGC to ATC in non-coding strand can have a major impact on
the protein production.

B. Suppressor mutation restores the original phenotype, only when a second mutation occurs at
the original site of the mutation.

C. Mutation rates remain the same in all organisms.

D. Strand slippage during replication is a consequence of loop formation in one strand of DNA.

E. Hydroxylamine adds a hydroxyl group only on cytosine.

Which one of the following options represents the combination of all INCORRECT statements?

l.Aand B

2.Band C

3.Cand D

4. Dand E

~ T S

J

ARadHl & e ¥ (14 $& Hy -1 T

A.gwa?,a?ﬁnmwﬁmc@ATc:ﬁqﬁaﬁqmmmewqaamna

THargl

B. RIS IARGd JelHd T&UIIRSY &l Y- R0 B od g, el aHl 5id U fgdia
IR b1 ge- Ja IR ®id W gl

c. guji sffal # IRad ®1 &R Uh g &+ gl g

D. Ui {dd & SR I5od faHU0 DNA & Ueb Yool # U1l FH{0 &1 U aRUA B 1

E. G2 SIGUeUii hael IEelfy W Uh gesiiadd UHg & Jsdl ¢l

FAEifhd S I U faded gl Tad &uAl & 3d & g=iidi 82
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Given below are the list of some of the most rare species on our planet (Column X) and the regions
of the world where they oceur (Column Y).

Column X Column Y
Name of the organism Region of occurrence
A [Saocla 1. |Tianshan mountains
B. |lli Pika 1. [Vietnam
C. |Greater Bamboo Lemur 111, [Sahara Desert
D. [Addax iv. [Madagascar

Which one of the following options represents all correct matches between Column X and Column
Y?

1. A-ii; B-i; C-iv; D-iii
2. A- iii; B- iv; C-i; D-ii
3. A-iv; B-iii; C-ii; D-i
4. A-ii; B-1v; C- i; D-iii

i< §UR g R 9 S a1 o Hdifid goi USTiaal (ierd x) d fdd &1 98 & oigl 3¢
U1 ST ¢ (PIerE Y), DI il UeH &1 T Bl

HIAH X PIAH Y
TOTTel! &7 T TR 9T &7 &
A [rafie (Saola) i [FOmEE gad
B. [3cll OIS ] (1li Pika) 1. [[qudaH
c ﬁj? W(GreaterBaﬁlboo iii. [geRT AR
D. [U3TaY (Addax) iv. [AETRaR

=i I |1 U fadbed iy X 041 dIaq Y & aid & 9l Gel Od 3l G20idl g2
1. A-ii; B-i; C-iv; D-iii
2. A- iii; B- iv; C-i; D-ii
3. A-iv; B-iii; C-ii; D-i

4. A-i1; B-iv; C- 1; D-1i1
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The figure below depicts the evolutionary tree of organisms based on characteristics that are
depicted as numbers (i-iv).

M Olive Ridley
Gliding Frog Tustle Caracal
e )

Choose the option that correctly matches the characteristics to the numbers:

l

2

3

i

. 1) Amniotic egg ii) Oviparous iii) Fur present iv) Tetrapod

2. i) Oviparous ii) Amniotic egg iii) Fur present iv) Tetrapod

. 1) Fur present i1) Oviparous iii) Tetrapod iv) Amniotic egg

. 1) Tetrapod i1) Amniotic egg i11) Oviparous iv) Fur present

=i KAt Siaeull & MR UR Sl fds WS (i-iv) oi9T ST 7141 g, Udb UIvil &
ICEARERELEIERGIN]

Malabar
Gliding Frog Caracal

3 fadhed & g-1d B Sl fb AT &1 Twearafl & Wy Yetdhar I Hel HRIdl |

Al

A2

1.

2

i) Feald 3{US] ii) SUSTD iii) FHR FURYT iv) TG

i) SISUSTP i) Fed1d AUST iii) R FURYT iv) TG
i) TR JURRA i) SISUSH iii) ITUIG iv) Iedg HUST

1) IS ii) Iedld 3HUST iii) ASUSTD iv) T FURRYT
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Select the rare or endangered species which also have exceptionally low genetic variability, as
documented by multi-locus molecular methods.

1. Eucalyptus phylacis (Australian Meelup Mallee)

2. Impatiens parviflora (Small balsam)

3. Pavo cristatus (Indian peacock)

4. Hydrobates castro (Hawaiian Band-rumped Storm Petrel)

ST o ag-fawue sMivaa faferdl gRT smeliRad fdhar 7 g, geiy 31yar Yehe ik Uifadl &l
AT B (O SFTYRU =0 § HH AR A= g

|. JDITEH BIZAHFI (HRSI1g [FeT Hiee)
2. ZITT~T GAIHanT (81T JaHeq)

3. iG] Iy (HRAT JI)

i S i

4. FIESISICT BT (FASTT 45 VS IeTH 42

f&l
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The diagram below depicts the relationship of land plants with some of the major apomorphies
indicated.

Liverworts Mosses Hornworts Polysporangiophytes

Perinein

Elaters in
: sporewall

sporangium

porophyte branched with
multiple sporangia
Sporophyte photosynthetic

Aerial sporophyte axis

Alternationot generations

Below is a list of apomorphies that have not been labeled on the tree above.
1. Intercalary growth of sporophyte
ii. Oil bodies
1ii. Archegonium
iv. Leptoids

Which one of the following options correctly matches the apomorphies with their positions on the
tree?

1. A-iii; B-ii: C-iv: D-1
2. A-1; B-ii1; C-11; D-1v
3. A-i; B-ii: C-iii; D-iv

4. A-1i; B-i; C-iv; D-iil
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[ eifeh gt Riciiy ureul &1 Sre gied fby 7 $w UHd TG Y & I G2iid 3|

Liverworts Mosses Hornworts Polysporangiophytes

Gametophyti
leaves

Perinein

Elaters in
sporewall

sporangium

Pseudo-elaters

porophyte branched with
multiple sporangia

Sporophyte photosynthetic

Aerial sporophyte axis

Alternationot generations

A TumIh Y &t U Qi § S 6 SWRiad 98 (X)) W sifdd el fea T gl

i

i. |G 3G e dT Sexheldl gf
ii. ad fAd1
iii. AT
R LCIRE AR ALY
i d B W TP fadeq UMY ®I gaf (@) R 37 Ml & Y o1 d 7d
PR B?

1. A-iii; B-1i; C-1v; D-1
2. A-1: B-iii: C-ii; D-iv
3. A-1; B-ui; C-1ii; D-1v

4, A-11; B-1; C-1v; D-111

4.0

1.00




Column X lists various plant types and Column Y lists key features of these plants.

Column X Column Y
Tvpe of plant Characteristic feature
The plant that dies back to near ground
A [Heteroblastic i [level at the onset of the unfavourable
season.

Morphological changes that take place
[writh plant development.

[E.eproduce through well-developed
sexual structures.

B. [Phanerogams 11

C. [Hemicrvptophyte| 111

Organism with both male and female sex

D. [Hermaphrodite | 1v. g
organs in the same flower.

Which one of the following options represents all correct matches between Column X and Column
Y?

1. A-i, B-iv, C-iii, D-ii
2. A-1ii B-i, C-ii, D-iv

3. A-iv, B- i1, C-1, D-ii
4. A-ii, B-iii, C-i, D-iv

HTad X fafi=1 U USRI &1 qE au HIad Y 3 Uiedl & [avarsit &1 ghids dd ¢l

HTAA X HTAA Y
TISU & UHR A& FA=waTy
YT Sl 102 Ui S(aRUT o URA Bid
A AR | i Gﬁm?ﬁwﬁw&mqﬁwa
H
i . |sTIiEt uRaaH i o ieul & fahr
B. 1. aiwgﬁél
C |xdeihae | i [qfS®T SHA 271 & ZR1 9o $3d g
- _ |e% B U H 3R qY1 HIGl 94 ol &
. G 1. :\Eﬂ'ﬂ mﬂﬂi

=ifdrd &I 9T U fadhed ey X aUT dIad Y & ard o 9! gl Bal &I a=idl g2
1. A-i, B-iv, C-iii, D-ii
2. A-1i1 B-1, C-1i, D-iv
3. A-iv, B- ii, C-i, D-ii

4. A-11, B-iii, C-i, D-iv
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The two columns given below lists various organisms and their dispersal and distribution status in
India.

Organism Dispersal and distribution status
A |Tabebuia rosea| 1. |Introduced and invasive from Africa
lAn extralimital species. migratory or otherwise,
B. WHchating fulica| 1. |that has been reliably reported fewer than ten times
from India
C. PDarwra innoxial 11, |Introduced and mvasive from Americas
D. Merops viridis | wv. |Introduced from South America

Which one of the following options represents all correct matches between the above two
columns?

1. A-i, B-iv, C-ii, D-ii1
2. A-iii B-ii, C-iv, D-i
3. A-iv, B- 1, C-iii, D-1i

4. A-ii, B-iii, C-i, D-iv

&l e M1 TIfort @1 Sl 41 39T YR & faaRor a7 [9%aR &1 3[awy1 &l id g

o R qut iR &1 ermn
A mé-ﬁ:oﬁ_:'?; i |emFie @ werfatdd qur sreme
B. | i, [WePR, off fob HRd H fezaeiiaar ¥ 10 SR ¥ @4
ufgafed fear man g
. |€GT i
C. s 5ep . |mfE O TAfafEd aun SEHs
D. |zwmgfaize | iv. [alémn smie 4 THiiand

i d DI U1 U fddhed IWRIdd <l dicrHl & did & G4l el Adl &l a2iid g2
1. A-i, B-iv, C-ii, D-iii
2. A-iii B-ii, C-iv, D-i
3. A-iv, B- i, C-iii, D-ii

4. A-11, B-iii, C-i, D-iv
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The following is the life table of a natural population of a small annual succulent where “x’ is its life
phase, ‘1, is its survivorship till that stage and ‘d,’ is its age specific mortality.

x 1 d,
Seed produced 1.000 0.16
Seeds Available 0.840 0.63
Germinated 0210 0.17
Established 0.033 0.009
Rosettes 0.024 0.010
Mature individuals 0014 0014

Which of the following options from the abowve life phases show the lowest age specific mortality
rate?

1. Seeds produced
2. Germinated
3. Established

4. Rosettes

F=ifhd U Siia Yl U Y il Hialigg & U UIdhidd ek &l g oel < SUdl
Sile TR, *1x’ SHDBI I TR e JaRoiliddl g Ul “dx’ 3HePI 317 fARIe FG & 3

x L de
Sdfed g 1.000 0.16
Iuas ot 0.840 0.63

spid 0210 0.17
ENIEGI 0.033 0.009
gl 0.024 0.010
TROEd Wl 0.014 0.014

SURIG Sitad =Roll H U FEifhd &F 91 U fadhed e 3 fafkre g R ol axifdi g2
1. 3adifed s

2. 3pid
3. ®IfOd

4 0
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Which of the following plots best depicts growth as per the logistic equation?

L. dnyde

K/2 K N
2. dnydt
K/2 K N
3. dn/dt
K/2 K N
4. dn/dt
N

K/2 K
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gfSHTd THi®RU & AR FEifed S w1 s gfis & axiar g2

A/t

[ ]

k2 K

K2 K

4.0
The theory of island biogeography has synthesized into theory the following concepts, except:

1. Competition
2. Immigration
3. Equilibrium

4. Speciation

1.00
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219 SIayfasE &1 S HHifdd s@erRuns & Mg 4 ga-aidd g, [fam &
W IGRIUGI
2. 3TVETE
3. TR
4. USITciTahROT

The figure below represents the fundamental and realised niche of two species.

Number of prey consumed

Prey Size (cm)

Which one of the following options correctly identifies the fundamental niche and realised niche of
any one of the species?

1. Fundamental niche - P; Realised niche - Q
2. Fundamental niche - Q; Realised niche - P
3. Fundamental niche - P; Realised niche - R

4. Fundamental niche - R: Realised niche - P

4.0

1.00
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BISIERESEIEE a“f PEIREIER Hd (fundamental) dUT UGHN (realised) Johd (niche) &I o0l
gl

Number of prey consumed

Prey Size (cm)

Fifdrd i |1 Ueb fadhey fohadl ot Ueh Ul & Hel (Hdvd ol UgH™ [Hdvd &l Geldhal 9
feffd ®ear g2

1. gd fdhd- p; TgUN Hdhd- @

2. {d Fehd - Q; TgaN Hbd - P

3. 7o (A d - P, TgHY (Ahd - R

4, 7d i d- R, TN Hdhd- p
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The number of individuals of different species in two communities P and Q is given below.

Species i i Q
A 59 21
B 12 20
c 44 23
D 20 12
E 11 19
F 10 14
G 2 1
H 5 13
1 3 13
J 30 12

Based on the given data, select the correct statement?
1. Community P has higher species diversity than Q.
2. Community Q has higher species diversity than P.
3. Both communities P and Q are equally diverse.

4. Data is not sufficient to compute species diversity.

&l el p auT Q H fafi= gsiifarl & wifordl &1 Ue &l i a=1iar T/ g

FET] P
A 59 2]
B 12 20
e 44 23
D 20 12
E 11 19
F 10 14
G 1
H 5 13
I 3 13
J 30 12

fGU T 3ffds! & AMUR TR, L HYF BT TG B0
1. Q Dl (Y& THE™ P H USiadl & fafderd 3= g1
2. P I UL THGHE Q | Usiifadl &1 fafded 3= g1
3. GHFI ggerl P ayl Q @I fafdedl 9uH g
4, gt fafaerar &t oA & & o sifder gafe 98 g1
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You are sampling birds in a forest community to determine species diversity of birds in this region.
How would you assess the sampling effort to ensure that you have obtained a reasonable estimate
of the diversity in the region?

1. Based on the species accumulation curve.

2. You cannot determine this, as sampling effort and species richness are independent of one
another.

3. Based on the calculation of Morisita-Horn similarity index.

4. Based on the calculation of Simpson’s diversity index.

319 U &7 1 ufért & fafqerdr &1 fAuia & & (o0 U a4 YHar & Uier! o1 e 6
¢ § 1 U8 YAYEd 3 & fau i 3y 39 & © fafaedr &1 Us uaitd sidha- UId 6% 9 ¢,
3G 3G Ya&f0] UgTy @ by Jedifdrd Bl

1. Tl 998 b & SMYR TR |

3.m§%mﬁmaﬁmﬂaﬁ%mﬁiﬁwmwwﬁﬁfaﬁmw@%ﬁ
REREER

3. ARIRYA1-8H (Morisita-Horn) THFA Ydbidh & TUMFI & YR W

4, T (Simpson’s) TAfdedr tl\ddﬂd7 & U & 3MYR ||

The two phylogenetic trees given below represent evelutionary patterns in species or population.
The differently colored or dashed lines represent a single species or gene genealogy.

Select the option that correctly identifies the type of evolutionary process that these two figures

represent.
1. A- hybridization, B — incomplete lineage sorting
2. A- convergence, B — incomplete lineage sorting

3. A- adaptive introgression, B — hybridization

4. A — hybridization, B — adaptive introgression

4.0

4.0

1.00

1.00
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{7171 e T T1Q 7T &1 STIfcr d=Iqe] Uil SraT SAaTel # shiAe faebrg & Wl &1 aiid 3 |
fir=1 YR b 7§ fexard T 37ydl fefg W10 Ueb Uehed UTTfcl 31T Sl d=iidedl ol G=iid g

39 faded &1 9419 B S 34 &l Y@l o G2 70 Bild [ahr Uil & UdHR & gelhdl
U fyiid Hd g

1. A- G, B — (Ul gl GUahU]

2. A- AR, B — 30| G198 GYaDHI
3. A- 3Ddl SAATHAT, B - BT

4, A— G, B — 3fdell SHTaRB AL

The following statements are potential explanations for the continued existence of genes that
control eye development in eyeless cavefish.

A. They have inherited these genes from their ancestors and this remains even though they no
longer have eyes.

B. In case of a possibility that they return to the surface environment retention of vision would be
advantageous. so evolution retains this trait.

C. Evolution can only lead to gain of a trait, not loss of a trait.

D. These genes are retained because of combined role of these genes with other sensory
mechanisms.

Which one of the following options represents the combination of correct statements?
l.Aand B
2.Band C
3.AandD

4, CandD
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1T @ =31 13181 TSI (cavefish) H =31 & faehT oI (Gfed B dr SiiF! & gad
SufRifd & Harfad sareAs & a2id g

A. d 3T Ydsll ¥ 24 ST B! =TT T § TU1 U8 349 AlNle §. T4l 398 3(d =3 781 ¢

B. U YT &1 [UTd H 4 4fe Udg & drdraxul § aay & Y ol €Y &1 YR d1HYG g,
3(d: HHIIHI 39 TR bl U&d 3@ 5 |

C. HHAHN | fa=ivareli &1 dad ar gidl o, fa=ivared & 1= 71 gidl |

D. 2 Sil-l &1 g&R "ddl fehantaferdt o gianferd yfiid & SR il e[ 31

i d B 1 U faded gl HY=1 & Hd &I GTdl g2

1.AdYIB

2.BddlC
3.AdYID
4.Cd4dlD
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Column X lists evolutionary ideas and scientists who proposed them, and Column Y lists the
description of these ideas.

Column X Column Y
A stochastic process where
A Modern synthesis I lineages show random
" [ov Julian Huxley " |geneological relationships
fwhen traced back in time.
[Phvletic gradualism {E\'olutmnm'_\'_ chan_ge appears
B. , E: II. jinstantaneous between
[bv Charles Darwin P g
i zeological sedimentary layers.
Pun.ct.ua_ted i Swnthesis between Mendelian
equilibrium by . : .
C. o II1. |genetics, population genetics, and
tephen Jay Goold selection theory
and Niles Eldredge -
Coalescent model [New species arise by the gradual
D. [(inspired by) IV. firansformation of ancestral
[Wright- Fisher model species.

Which one of the following options represents all correct matches between
Column X and Column Y?

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

]

.A- 1, B-11, C-iv, D-iii
3. A-ii, B-iv, C-iid, D-1

4. A-iv, B-i, C-ii, D-iii

4.0

1.00




HIAH X BT & GTal qUl YK B arel a4 bl a=id o, 4T HIaH Y - gAa!

& RT3 P el Y& B g
FTAH X FEAY

PREEEENE e

A it I [@ra | Ui @i O deaaiEn
AR Oese 99 Yawa id B
I — ITHIT SAEIE] Ul o did

B. - 1. [Fafaeiaa uftads ararasdl
IS @ fem o B

SEEERERRN
c. [ j‘a@aﬁmﬁ I
R

T e (@ T e S

D. [R@) Wge- R IV. REUrRYl ¥ 4 Uil 30 §U
IR [l

=ifded &I 91 U [ddbeq DIy X dU1 Sy Y & aid 94t Jel Oall Bl a=idl g2

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

HARIE] & &g GO aY 95,

2. A- 1, B-ii, C-iv, D-iii
3. A-ii, B-iv, C-iii, D-1

4. A-iv, B-i, C-ii, D-iii
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Males of a species of grasshopper produce loud calls to attract females. Most energy of these calls
lie in the species-specific frequency, while other frequencies have much less energy. This is
depicted in a power spectrum (plots with solid line in the figures below). Females find males by
listening to and recognizing the species-specific call, and they are most sensitive to the species-
specific frequency. This is depicted using hearing threshold curves (plots in dashed lines in the
figures below). This allows females to find even the softest calling males of their own species and
ignore even the loud callers of other species, resulting in reproductive isolation.

Which one of the following figures represents the correct option for the hearing threshold (dashed
lines) of females, given the power spectrum (solid lines) of male calls of this grasshopper species?

Sound Pressure Level (d8)

Frequency (Hz)

Sound Pressure Level [dB)

Sound Pressure Level {dB)

Sound Pressure Level (d8)

Frequency (Hz)




fegi & U@ yuifa @1 R Hrers o set H3- & o dig @ (@) SO @Xd 5| 57 afal ot
SHferam S Fta-fafRre sy & wmfed €1d €. 79 o 3 Mgyl o m S 81t € | 78 T e
TR (power spectrum) & 22111 741 € (F=ied o I I Y1 § <=ifan ) | Jrer venfa-fafiee afaf
E7| YT UBI R R DI @Il HebTerd! 5. aul d Hsild-[diRree srgRril & wid gaiite ddesiia
@ﬁ | dg %ﬁ‘T a1 awi (hearing threshold curves) GIRI m r % (ﬁﬂmi—@ﬁﬁ H ﬁ%mﬁ

&R | I8 HIGI &I U1 Wellid & Jad dg G4 3= - ard =2 @l @ieH H. quT didg G- 39— P
R IR TS & R B e B Bt IHdar veH a7, Rt ufkomm e a8

=4 o5t & goia & =i & @l & 13U 1 wifed o (Fad ) |, Aeifed el 4 eH 90
Tt Argrst & yfa @ (e e & foe adts e 32

(]
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Sound Pressure Level [d8)

Sound Pressure Leved (dB)

Sound Pressure Level {dB)

Sound Pressure Level (dB)

Frequency (Hz)

Frequency {Hz}

Frequency (Hz)
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Behavioral and cognitive responses in organisms are finely tuned to environmental cues. Given
below is a list of specific hormone/chemical signals (Column X) and biological functions { Column
Y).

Column X i 2
= : Column Y
Hormone/Chemical : i
: Function
signal
A |Cortisol I. |movement and coordination
B. |Adrenaline II. |sleep-wake cvele
C. PMelatonin III. |stress response
D. [Dopamine IV [flight or fright response

Select the option that represents all correct matches between Column X and Column Y.
L. A-ii; B-iv; C-i; D-iil
2. A- 1ii; B- iv; C-11; D-1
3 A-iv; B-1ii; C- 15 D-ii

4. A-iv: B-1; C-ii; D-1ii

uort H aeiRe qU1 WIS Ufdfthand efid: ardraRofid Srfdchdl 3 FATSd gidr ¢l
A fafRrse griR9E Sddd! & U Yl (BI1aH X) U1 Sifdd Yb Tl (bTad v) Bl U gl
PHEGARILI

HEAH X PEAY
A [@ifcErd I [riceiiadr aul 9590
B. [ufs-ieH 1L [FZ1-STR 955
C. [FreieiH 11 [ifed (qa) S
D. [SIUMHEA IV. [FTTge 3{4dl fibe 3isa

39 faed &1 T1d B S BIaH X a4 SIA9 v & s & T Tel 7 &1 &201d g
1. A-ii; B-iv; C-i; D-iii
2. A- iii; B- iv; C-ii; D-i
3. A-iv; B-iii; C- i; D-ii

4, A-iv; B-1; C-11; D-111

4.0

1.00
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Many species of birds call at dawn in temperate regions. The phenomenon is referred to as “Dawn
Chorus”. Several explanations have been proposed for this. Which one of the options is NOT a
correct explanation for the occurrence of “Dawn Chorus™?

L.

2
VA

Transmission of sound is better at dawn due to colder temperature at that time.

. Singing at dawn is costly as the birds are low on energy. This makes singing at dawn a

handicap and thereby indicates honest signalling.

. Dawn chorus allows birds to utilise a time window for singing which does not interfere with

their feeding time.

. The syrinx muscles are unable to move freely after early morning, resulting in poorer control

over song production at later times of the day.

iarsor &3 H uigrl B s Usiiadl SY-HId | €4 30 $Rd ¢ 39 9ol &l S9L.aTd

.

d&TM (Dawn Chorus) & 18T 3fcerigd fbdl SId1 31 29 iU s Ay UdTdd fhu 1

o1 i d B19 91 U 9 el SWI-dIel 9&TTH & §i- &1 U1 B Udh Ug! R g1 67

L.

2

3.

4.

Y IR eHIE® SUST dMUHH B o BRI W1 dbTel H Ei-1g] 1 HaRT 95 il 3 |

IuTebTe T TiId 7T Yeural g aifch uierdl o1 3ol &4 gidl 81 3949 Iuihrd § ifid 71 &
U ST I gidl ©, 3d: Ued Yha- &l Udhe Hdl o

IYI-SIel o1+ Tigrdl 1 7iid 7 & o1t U 129 THY el IUcTsE DRl ¢ Sl fb IAh
T & GUg & YTy gEI&Y g1 Hdl ¢

a?;% (early morning) & U=ANd ey gigufmi LIRS Eﬂﬁﬁ Wﬁ@a
g, URUMHEREY &9 & IaRale= 9941 J 1iid To-1 UR g FHa-<o g gl

4.0

1.00




Two batches of antibodies (Q and R) were generated for an antigen and affinities of both the
antibodies were assayed using pure antigen. Given below are Scatchard plots obtained for the
antibody-antigen binding assays and the inferences drawn upon Scatchard analysis.

R

Bound / Free
I's]

=
p

Bound

A. Antibody Q is possibly a monoclonal while R is polyclonal

B. The curved nature of Scatchard plot for R indicates that it cross-reacts with the blocking
reagent

C. The average affinity of R is more than affinity of Q to the antigen

D. Antibody Q is possibly IgA and R is IgG

E. The valency of the antibodies cannot be inferred from the Scatchard plots.

Select the option that groups all the correct inferences.

1.LA,B,C

2

.B.D.E
3AC.D

4.B.C.E




UfcRIERI & &1 Gl (Q JUT R) ! Udh Uil o fod M o T aul XS

gfasH &1 39di

B G UeRIEAT & SFRIdT! @1 tRa &1 T | A UfdRel-ulae sTa=H Wigol & g2drd
T Ihds M JUT Thde [a3eyu IR 6y UeH fdhu T gl

Bound / Free

R

Y ¥
2 4
Bound

A. UfaRel @ Ul UdhdeilHl g W R ggaeii-l g1

B. R & (01U ThdS 3R B aeh g Uebldl Yl Hcll © b U8 SfeRieh A dbHS & 1Y By
Ufcifeh e il g

C. Ufcror & fAU R 1 3/19d SFRfad Q &1 3Rfaa U 3ifea g

D. UfcRel Q HUTTAT 1A TUTR 1eG Bl

E. UcRI&E! &t Ggleidhd ¥has Rl 9 Fuifed 781 fhar S gahd|

3 G e &1 T B2 ST Ul bl Bl Uhid Hdl 3

{\1
fxz
A3
fx4
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1. AB.C
2.B.D.E
3.A,C.D

4.B,C,E

4.0 1.00
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Given below are a few statements on mapping populations and marker-assisted selection (MAS):

A. MAS can be used to eliminate undesirable genotypes early in the breeding program by
screening plants at the seedling stage.

B. In backeross breeding programs, breeders use molecular markers to select against the donor
genome to accelerate recovery of the recurrent parent genome.

C. Among different types of mapping populations, F, and F,.3 populations are immortal

populations.
D. Near Isogenic Lines (NILs) can be produced by repeated self-pollination of F1.

Which one of the following options represents the combination of all correct statements?
l.AandD
2.BandD
3.CandA

4. Aand B

== UfafemoT seTet au ﬁ::l%fﬁ ShETn) -9 (marker-assisted selection) (MAS) gy A DD
DY ST T
A. USI BRHH & YRTH T Ureyl &1 SHII&01 FaihR TR R dh MAS DI SUGN
HATBAY SIHUREY Bl G B o (AU [T S Gapdll ¢
B. U HhR01 Yol D dl o {1adi St ol & dglell d deil o & fou, gdr gsik &
faReg 919 & oIt UoHd 2Nfide gl &1 Suan axd g |
c. faiH=1 YRl & Ufafer=or raifeal & o, F, TUIF,. Sarcial sia-msit sreardiai g1
D. F1 & UARIGd! ¥0-GRI01 & gRI fHdhe GHsiid! d=shal T Sdre- fdbar off Yabel |

i B 1 U fadhey it Uet Hy=1 & 7d &I gidr g2

1.AGYID

2.BAYUID

3.CdurA

4. AddIB

4.0

1.00
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Given below are some statements that are associated with transgenic plants. Each statement has a
blank space indicated by *

A. A transgenic plant with two functional copies of a transgene can segregate in a ratio
for the transgenic phenotype on self-pollination if the two genes are linked.

B. The system can be used for removal of marker genes from transgenic plants.

C. The endogenous plant gene, , can be used to engineer resistance to imidazolinone
herbicides.

D. Variations in transgene expression levels between five independent transgenic lines generated
using the same T-DNA construct can be due to

Which one of the following options has the correct sequence of terms that can be used to fill in the
blanks in the above statements (from A to D) such that all statements become true?

1. A-9:3:3:1; B-Cre/loxP; (C-4LS: D-codon usage of the transgene
2.A-3:1; B-FLP/FRT; C-bar; D-copy number of transgene
3. A-3:1; B-Cre/loxP; C-4LS; D-position effect

4. A-1:2:1; B-FLP/FRT; C-EPSPS; D-position effect

RS e ¥ YrEi2d $o du Hid UeH f6U T g1 Tdd $3F H Td - - gfad
el R B

A. U URGHH & &l fdareiie e ia gad U URSiH! e, Afe &l Si- Jger-l ¢, W-0RE0
T GRSHH! SA&0TURSY o fefU © » ST W HyYyddd gl Udbd g |

B.Wﬂ%ﬁ%ﬁﬁﬁﬁ&?ﬁ%ﬂi Sil &b T SB o Ty * UUTTAT b1 SUART et ST
qahaigl

. IS AR & ufdRiey & (A & & U urey sidsid oiF « "]
JUURT [T ST Yl o |

D. YAR=Y T-DN A HHI0 &1 I9giT deh Id1Gd Uid Tad-d URSIH 921 & o GRS
3firedidd & TR H 4= - * & BRI gl Yabdl g |

F=ifdd ford U fdded o Tregrafardl &1 Geidh & g Ol fh IWRIdd dU-l (AUD D ) &
Rad Rl $1 29 UBR 9 qoi & 9o fb 9t - g gl =imee

1. A-9:3:3:1; B-Cre/loxP; C-ALS; D—UI*{UIHHWHQ\DC SUGAT (ST
2.A-3:1; B-FLP/FRT: C-bar; D-URGIH &l Ufdepfd T

3.A-3:1; B-Cre/loxP; C-ALS; D-®[H UHId

4. A-1:2:1; B-FLP/FRT; C-EPSPS; D-¥I- UHId

4.0

1.00




Given below are some statements with blank spaces indicated by

A. A plasmid cloning vector digested with an enzyme (with a single restriction site in the
plasmid) that generates 3” overhangs can be made blunt-ended using
B. DNA with a nucleotide composition of 30% A, 35% G, 20% C and 15% T is most hlxel‘.

C. Production of 0111» truncated molecules of transgene-derived mRNA in transgenic plants
generated using a transgene from a prokaryotic source is most likely due to

D. is a method for identifying the positions where individual DNA-binding pmtems
attach to a genome.

Which one of the following options has the correct sequence of terms that can be used to complete
the above statements (from A to D) such that all statements become true?

1. A —Taq polymerase; B — single-stranded; C — presence of mRNA instability sequences; D —
FISH

2. A—Pfu polymerase; B — double-stranded; C — codon usage variations; D — ChIP-seq

3. A—Mung bean nuclease; B — single-stranded; C — presence of potential poly-adenylation
signals in the transgene sequence; D — ChIP-seq

4. A —Reverse transcriptase; B — single-stranded; C — absence of polyA signal; D — PFGE

A4 % Y UM U T g o et &4 & - - gl fbar T gl

A. UdH U i< HdIgh (plasmid cloning vector) Udh USgH (WgoH 0u Udb el PIRELE RIS
3Iufeyd) & Oy aiad fegr S i 3 uded S ardie forgar < - @0

ST BRh TSI RRT SHR-IT ST Yhdl ¢

B. %(];;A. 35% G, 20% C TUT 15% T YGfdadiclgs dqie gad Uh DNA YradaT «

[

C. U Ui RAIed Gid ¥ URSIH &1 YA dHch Jadifed goii-l iie H gRoliH- o=
mRMaaéz—cme‘&m FHUT BT IATG - - PRSI YDl ol

D. U Ugld ¢ o1 U gg MefRd & & fou fobar s § i v Ol &
DNA-3T&=H TidH g ®H R Sedl 2|

fifed fod U fadey # Wsamaferdl o1 Udie A ¢ off fd SuRiad U (A9 D T ) &
R Rl ®1 39 YR U gui & G fb 9t o+ g gl =imee

1. A— T® (Taq) UICHARS: B — THd-T66ldh; C —mRNA 2Rl S5 B JURT; D -
FISH

2. A— Pfu TGRS B — fg-359[d:; € — Ude IUNT fAfdedl; D — ChiP-seq

3. A— HT1 &I G[dIUS; B — Uhdl-Iou(ch: € — YRS SIhH T U Uleil-UfSHIgeg-
Tehdl &I IURYFT: D — ChIp- seq

4. A— Fehiid CIhES; B — Udhd-359]th: C —polyA Ydbd I 3URUMI: D - PFGE
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Shown below is the proton coupled carbon-13 NMR spectrum of sodium
trimethylsilylpropanesulfonate (DSS), a common internal chemical shift standard used in NMR
spectroscopic studies of proteins and peptides. Also shown on the spectrum is the structure of DSS
in which the different carbon atoms have been labeled a-f. The peaks in the NMR have been
labeled 1-4.

Carbiii-13 NMR spectram

CH, 4
\._ € ﬂ% =
BT SN S /%‘O-
a d o 1

Sadinm trimethyhilylpropanesulfonate | PSS)

|2

'WWMWWMW;M M

E 1 n ' e

Which of the following represents the correct assignments for the carbons in DSS?
(Hint — The nuclear spin quantum numbers of 11 and 13C are I=1/2)

1. peak I — carbon a, peak 2- carbon b, peak 3 — carbon ¢, peak 4 — carbons d, e and f
2. peak 1 — carbon f, peak 2 — carbon e, peak 3 — carbon d, peak 4 — carbons a, b and ¢
3. peak 1 —carbon d, peak 2 — carbon e, peak 3 — carbon f, peak 4 — carbons a, b and ¢

4. peak 1 —carbon e, peak 2 — carbon f. peak 3 — carbon d, peak 4 — carbons a, b, and ¢

4.0

1.00




4 feTm TRAyE A RaITIeHh e (DSS) B WicH IfEd H1eH-13 NMR WacH gRITar T/ 5, o
TS A SIS T [GRITOH ATUES &, o SUdnT AieH! aul Y28 s! & NMR o piu®
et T ol & | T €Y, WaeT TR DS ST IRaH1 a2 7 S fore e Sree tRue & a.f
3 3ifepd e T €1 NMR H 471 1 1-4 9 3ifebd fban T g

Carbon-13 NMR spectrum b

H‘f\ /rﬂ ]
¢ q
i, \
T :
IM ”| \TII_./\yJ-
d T L, |
Sedium trimethybilylpropancsu Hanate (DSS)

,«,.‘t' | WWM“WWM ﬁ'**"‘"'f“‘\h‘ﬂ W'L"M M“‘*HM W‘\'ﬁ' l,f

i d & 91 Uh DSS H SlaHl & Gl MG &l guiar 82
(EHpd —1H 9uT Be T TS Uesh il dared 1= 12 §)

1. G711 — BT a, 47T 2- BTG b, Y713 - BIE ¢, Y14 —d. c TUT £ PIE

2]

YT 1 DTG £ 4712 — Pl e, §T3 — BT d. HTT4 —a, b AU ¢ Pla-
3. 11 —FIaT d. Y712 - BIa e, 47 3 — BIEA £, 4714 —a, b TYUT ¢ BIEA

YT 1 —DT6H e, 4712 — BT £ §T3 —BI6 d. HTT4 —a, b TUT ¢ Pla-

.
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Shown below are the CD spectra of a protein recorded under two different conditions.
80

70
B0 o,
so{ °,
40 + dlf— A
o . B
20 .

5(:- .

[31 0" zna g ":féo e 250 280
20 --‘i" o

-3 ittt

40

(i}

Wavelength (nm)

From the options given below, select the one that is the best interpretation of the spectra.

1. The protein has a helical secondary structure under condition A that is denatured under
condition B.

-2

. The protein has o helical secondary structure under condition A that is converted to fj sheets
under condition B.

3. The spectra represent the tertiary fold of the protein with condition A corresponding to mixed
o helical + P sheet fold and condition B corresponding to largely B sheet fold.

4. The difference between the spectra under conditions A and B is due to lower protein
concentration under condition B

At &l o1 Ryl | sifufaiad us Uidh & op WaeT &1 i T g |

40 '_ ‘_,_.--" A

¥ B
o 20 .
10 .
o T — T T T -
ad 0", zou gbenore TG M0 250 260
-20 "

e
30 e aa
40

Wavelength (nmj)

iR d U T fadbetl § 9 U &1 gA1d $Y Sl b WagT 1 aidd ARATE |

. URTRIT A & ST W BT TF o $SId Fediad Ta1 & 5 f uRffd B & o
EELEEISIN

2. URFRIFT A & =TT UIdTH &1 U o Sofard fgdigd Wi g Sl fb ulRfRufd B & si=did
B-UeRl H gikafdd gl Sa1 g

3. W WIdH & Joligd dera &l q2idr g foraw uRiRifd A fi%d o d3fed + p ek deu
& TG g JUT IRITT B AT g Uk 9ed" & d64e4 ¢

4. GRIRTIN A TUT B & 3fwiTTd Wkl & e URac TR B & Sf=<iiTd WidHH &l g
Yisdl & RUT |

?M
§A2
:A3
A4
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The following statements were made about Laser Scanning Confocal Microscopy (LSCM).

A.LSCM is a wide field technique with Kéhler illumination system.

B. Spatial resolution higher than that achieved in wide field imaging could be obtained if only the
central portion of an Airy Disk is used to form an image.

C. Scanning mirrors sweep the excitation beam over the sample point-by-point to build the
image.

D. An altered pinhole size does not make any impact on the resolution of the image.

E. A photomultiplier tube (PMT) in LSCM helps in generating real colour of fluorophores.

Which one of the following options represents the combination of all correct statements?
l.A.Band D
2.C,Dand E
3. B and C only

4. B and E only

=T Y TR BT BHBIDd TEhiEDIT (LscM) & Ty H g4 71|

A. DIGR (Kohler) WEltd YUKl gad LscM U fa%qd & ddb-ild gl

B. 4G Uoh WRI {3 & dhael do-gly 3= 1 SN Ueb (3 ob (Hior § foan Sl fasgd
&1 Ferzror o v fobu 17 fave ol ga- H SedoR A fque Ui 641 S gebdi g |

C. THHAI&0T GUUl (Scanning mirrors), GEFTEF[ fou &l T AT A & i?'IH :H:B SR
fdig ¥ fdg db garar g |

D. Yl &% (pinhole) T U URaldd 3HR a3 & faved UR &I UG gl Sladl gl

E. LSCM H U=l SeideM Ha8d (photomultiplier) ATehT UTAG I &1 ardide 1 30—
R H Hgrdl Rl g

it d B 91 U faded OHl Igl U1 & Hd B Gidl g2

1.LA,BdYID

2.C.DdYIE

3. Had B dUT C
4. HIAB JUTE

4.0

4.0

1.00

1.00




In an experiment, immunophenotyping of human blood cells was done to analyse the relative
number of CD8+ T cells and CD4+ T cells. The following antibody-fluorochrome conjugates for
staining different blood cells were available:

i. CDI19-FITC for B lymphocytes
1i. CD8-CY7 PE for T lymphocytes
iii. CD4-Cvy7 PE for T lvmphocytes
iv. CD3-PE for T lymphocytes

v. DAPI for nucleus

Which one of the following options gives the correct sequence of antibody-fluorochrome
conjugates, to be used to sort the relative abundance of CD8+ and CD4+ cells in the given blood
sample by FACS?

1. DAPI and CD3-PE

(o]

. DAPI; CD3-PE; CD8-CY7 PE or CD4-Cy7 PE
3. CD19-FITC and CD3-PE: CD8-CY7 PE or CD4-Cy7 PE

4. DAPI; CD19-FITC and CD3-PE; CD8-CY7 PE and CD4-Cy7 PE

U WA H AN Yad DITAD131T BT UTARATTL TUTHRUT CD8~+ T PIfABI TUT CD4+ T
DIfRAb13 BT doTdD AT BT Adclidh DR o [eU fobar a1 | fafi=1 Yad Difrabrai &1
RS ® & foe FAmfafag ufaeH.ufaditaaif gy Iudsy g:

i. B AUIBTIRIHI3M & U cD19-FITC
ii. T AUDIIREHT3 & fell cD8-CY7 PE
iii. T AUIHTHIRIB13M & U cD4-Cy7 PE
iv. T AIThIfIeb13M & el cD3-PE

v. 5| o [T DAPI

FACS & gRI [GU T4 Xek] & 94 & D8+ qU1 CD4+ SIAH131 BT JaID TRl Bl Yuiids
B & fe1U i d D1 91 fadhed wids ufaditaauif Sguiial & 9gl o &l Uer &dl g2

1. DAPI d¥l CD3-PE

2. DAPIL; CD3-PE; CD8-CY7 PE 3HYdl CD4-Cy7 PE
3. CD19-FITC dYl CD3-PE; CD8-CY7 PE HYdI CD4-Cy7 PE

4. DAPIL CD19-FITC d¥4l CD3-PE; CD8-CY7 PE d¥l CD4-Cy7 PE

f“
A2
fB
§5x4
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Given below are the approximate lengths of DNA fragments obtained on agarose gel
electrophoresis following restriction digestion of a 3kb circular plasmid with different restriction
enzymes:

BamHI : 0.5kb, 2.5kb
Hinell : 3kb
EcoRI : 3kb

EcoRI+BamHI : 0.5kb, 1kb, 1.5kb
EcoRI+Hinell : 1.3kb, 1.7kb
BamHI + Hinell :  0.2kb, 0.3kb, 2.5kb

Based on the above information, which one of the following statements is INCORRECT?

1. Hinell and EcoRI have a single recognition site each in the plasmid.

]

. HinelI site is located between two BamHI sites.

3. The distance between EcoRI and BamHI sites is less than that between the HincII site and
BamHI sites.

4, Hinell is located closer to one BamHI site than the other.

U 3kb & it UG Bl fafi=1 Uide= TS2H! ¥ UreH & Ul URIS Sid degddul Ydaad
R I fhU 10 DNA W31 & Fiddhe dw1zdl ol Hid UaH fdbar 1 6:

BamHI . 0.5kb, 2.5kb
Hinell : 3kb
EcoRI : 3kb

EcoRI+BamHI : 0.5kb, 1kb, 1.5kb
EcoRI+ Hinell : 1.3kb, 1.7kb
BamHI + HincIl : 0.2kb, 0.3kb, 2.5kb

SR Y1 & SR R, (=i B | U &= 7Te1d 87
1. UG H Hinell dYT EcoRI UU® & UdH Uhd AU A gl
2. Hincll T/ &l BamHI ¥/l & 9l H AR G|

3. Hinell ¥cf dYT BamHI @Eﬁﬂﬁ‘lﬂgﬁaﬁ SGEI T EcoRI 0YT BamHI  &[cll & i< bl
R HATI

4. Hinell T8 &1 a1 § Uh BamHI R/l & e afd gl
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