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(viii) J¥-99 9 Gy fasheyq 781 foar 737 8 | JeIfy, @ve @, ¥ a91 & § iaRe faseq &1
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  Question paper is divided into five sections — Sections A, B, C, D and E.

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C — questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal choice in
one of the subparts.

(vii) Section E - questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice. However, an internal choice has been provided in
Sections B, D and E of the question paper. A candidate has to write answer for
only one of the alternatives in such questions.

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION A

Questions no. 1 to 16 are Multiple Choice Type Questions, carrying 1 mark

each. Choose the best option. 16 x1=16

1. In its extended ‘beads-on-string’ form of chromatin, the ‘beads’ in the

string represent :

(A) Linker DNA

(B) Histone proteins
(C)  Nucleosomes

(D) NHC proteins
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2. WM A S OF Sl HERI AARIA o Geu H F© o A faumu e :

(1)

(i1)

(iii)

(iv)

(v)

YT hT YRS ATTehTd (MHTHE Zgeed) quur Sferprel (12 ftew) o

NN

GeAd & ST AT ST JHaTIEehT (6 SHhid) § Gard! & |
TRATIGERTU, (ATH HLIRTAT) IO & feherert stferaeom (fufsfefim) & gardt = |
3 AT IFHATIEERT Hl 3T TEd 5T IS hT 3T SR A 2 |

STEhaTTeeRT & SReee TfY & Ue anfert orelt & ot wommt & weere anfeft 3 &9
g e |

TEHTT ST IG WS HATRIT W Bl & AT T8N o {319 o HIeA § ST 3T e
T 3TN Ua T3, T 7@ (P HUed) o &9 8§ gadr ¢ |

fa e foreredt & 34 forehed 1 i forwss avft o gea & -

(A)
(B)
(&)

(D)

(i), (i), (iv)
(i1), (iii), (v)
(i1), (iv), (v)
(1), (iii), (v)

3.  ZIAT Ui o SN TSTSH SITAT-FR EITAT UTelHist o 3%t o €9 § TN
[ERISIEEISIEHRES

(A)

(B)

(&)

(D)

St
SreftadE RS e
TS g
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2. Given below are a few statements with reference to the accessory ducts of
the human male reproductive system :
) The seminiferous tubules of the testes open into rete testis then
into the vas deferens.
(i1)  The vasa efferentia leave the testes and open into the epididymis.
(iii)) The epididymis leads to vas deferens that ascends into the
abdomen.
(iv) The vas deferens receives a duct from the prostrate gland and
opens into the urethra as ejaculatory duct.
(v)  The urethra originates from the urinary bladder and extends
through the penis to its external opening, urethral meatus.
Choose the option with all true statements from the given options :
A @), G1), Gv)
B) G, (id), (v)
(C) (i), Gv), (v)
(D) @), Gii), (iv)
3. The substrate wused during DNA replication by the enzyme
DNA-dependent DNA polymerase is :
(A)  Deoxyribonucleotide triphosphate
(B)  Deoxyribonucleoside triphosphate
(C)  Ribonucleotide triphosphate
(D)  Ribonucleoside triphosphate
57/4/1 # 5| Page
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4. = fou Q wk SReelt = H, U g Sl () O O EmhiforEr 4
(forpr) @ ifea o Srfer Pt wraT= off | %o AT Uveld, ST 36 P 7 foreme uh
AT & o 6 §AT, Tl 30 ATl g1 o IahT U (A7) off Erehiferan forepm
T o |

O

3 forehed T T ST ST deTae! =1 7 [ Teh i Hal ST bl 1 LT & :
(A) AT e gure forven

(B)  foimr-weet swrelt ferzioeh

(C) AT sTowelt foren

(D) fofmr-weer Tt fergien

5. TafaRea uma ot § @ fora T & w-ufaret o o1 € IR Y FifsreRen wT ghet
FLATE ?

(A) ST
(B) iR
(C) wrEANuRE

(D)  ATHAT T (TS 3Teisied)
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In the given pedigree chart, a cross between a normal couple resulted in a
son who was haemophilic and a normal daughter. In course of time, when
the daughter was married to a normal man, to their surprise the
grandson was also haemophilic.

O

n

Choose the option that indicates the correct inheritance of trait in the
above pedigree chart :

(A)  Autosome linked dominant trait
(B) Sex-linked dominant trait
(C) Autosomal recessive trait

(D) Sex-linked recessive trait

In which of the following human diseases does the body’s self-defence
mechanism attack self-cells ?

(A) Thalassemia
(B)  Phenylketonuria
(C) Filariasis

(D) Rheumatoid arthritis
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6.  Tawe forehemt & 3 o bl T S vk e fsioreft yor & e g € |
(1) 399 U YOI 3T& T JRIeeh (THearw) Brar g |
(i)  STSTOT o T & T YOI 3767 T 9T SISO BT © |
(iii) SISO o TR & = T YO 37T T 9T ATHL-aIe BraT & |
(iv) TR FrereT FomT Heieht 7e T g 377ad BT € |
Hﬁﬁ'{ﬂ'ﬁ?:
(A) () AR (i)
B) (i) 3 (iid)
(C)  (iii) 31 (iv)
D) (i) 3R (iv)

7. A 15 fafoe o g Aee fosr % R 9Tg ST AT TE ST e o
ELEIEIRHERMDREDE
(A)  INETAIIGT qo fFFetereT
(B)  graifufsrarg aer TaTfUfy
(C) Ml st7eq a1 &Ml afvr|
(D)  &mi afafer wat g1t SiFeq
8. Al AIIRad fohy S aTel ST S o ShITST TSIk ol AfHTAIRIES STTHHA

TAC 2, A T TfhAT % S (RNA % 37 Rt 0 S () THIAT 377t T =R
T o T & 71 G o1 U SAIfT |

Ui 3T o forg e -
AUC - STgHIegH=
AUG - Hifern=
UAC — 250
GUA - i

foreprea

(A)  STEEIHA

(B) =R

(C) erEuEH

(D) =
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6. Select the statements that are true for a typical dicotyledonous embryo
from the given options.
i) It consists of an embryonal axis and scutellum.
(i1) The portion of embryonal axis above the level of cotyledon is
epicotyl.
(iii) The portion of embryonal axis below the level of cotyledon is
coleorhiza.

(iv)  The lower end of the embryo has radicle covered with a root cap.
Choose the correct answer :
(A) (1) and (ii)
(B) (1) and (iii)
(C)  (iii) and (iv)
(D) (i) and (iv)
7. About 15 mya during human evolution, the primates which used to walk
like gorillas and chimpanzees were :

(A)  Australopithecine and Neanderthal
(B)  Dryopithecus and Ramapithecus
(C)  Homo erectus and Homo sapiens

(D) Homo habilis and Homo erectus

8. Use the given information to select the amino acid attached to the 3" end
of tRNA during the process of translation, if the coding strand of the
structural gene being transcribed has the nucleotide sequence TAC.

Codons for the amino acids :
AUC - Isoleucine

AUG — Methionine

UAC - Tyrosine

GUA - Valine

Options :

(A) Isoleucine
(B) Methionine
(C)  Tyrosine
(D) Valine
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9. fasH-ufafis it == (ureaier) fsham & fagra X emenfa fFeft o & arw
(STEAT) H T&=IT hl TohAATH B :

(A)  SIREAETE (RNAI)
(B) 3uEdt (EST)

(C) U (PCR)

(D) Ut (ELISA)

10. ¥% fag w1 % o fof oy srefeelt ufaspfaam am 2, ey Adead ud Shenfo
T g0 T 7T ST 7 379kt T 40 e ote dada o fssiva forg o dwaw

31k (TET) TR B TE13Td i a1l TR &
w —THID
® — I
© —I__ D
o — T )

11. S AT o fog ST forT ST STt Serafshar 310] MTSaeiIea il T o1 I @ ;
(A)  ifgenfaaF e smaTs
(B)  HHIEHT RI3E
(C)  grshieAl qreAteqRy

(D) UENSE FI57R

12. W % U UMY (T75GH T3 H wedl ol Gedl g7 ThR e AT arell befl T
SIS & | o 514 TSTEH QI Sk TSt el o et §U HTHR ATl &, § STH

o TTEOTTEY (HIIETEY) shT AT STATd €17 :
(A) 1:0 B 1:1
Cc 2:1 D) 3:1
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9. The technique for the early detection of a disease based on the principle

of antigen-antibody interaction is :

(A) RNAi
(B) EST
(C) PCR
(D) ELISA

10. The correct depiction of the experiment performed by Matthew Meselson
and Franklin Stahl to prove that DNA replicates semi-conservatively on

separation of DNA by centrifugation after 40 minutes is :

(A)

(B) = I

11. Bioactive molecule Cyclosporin A used for human welfare is derived from :
(A)  Propionibacterium sharmanii
(B)  Monascus purpureus
(C)  Trichoderma polysporum
(D)  Aspergillus niger
12. In a pea plant (Pisum sativum) inflated pod shape is dominant over

constricted pod shape. The expected ratio of phenotypes of the offspring

in a cross between both the parents with heterozygous inflated pod shape

will be :
A 1:0 B) 1:1
©c 2:1 D) 3:1
57/4/1 # 11| Page E“E P.T.O.



I¥9 G 13 € 16 % 178, 31 9 90 1T & — o748 Tk i 37199 (A) T91 T8 %1 RV (R)
I 3Hferd 1631 7191 8 | 59 991 & |8 SR A1 1e¢ T HIST (A), (B), (C) 3R (D) § & T
gifsra |
(A)  NFHAT (A) 3T FROT (R) ST T & A HRT (R), AMH (A) H &t
ST AT R |
(B) AT (A) 3T H0T (R) IHT WY €, T Hrom (R), Afrewer (A) i wet
TN 7T AT § |

(C)  FANTHaA (A) H& 8, W R0 (R) Teq € |
(D)  ATFUA (A) T &, T ST (R) HET 2 |

13. @y (A): Hshivd Wl ¥ e (@ W) i 9E w1 $ T 3T
forvrsaiiaent a1 o dad R ST R |

FRT (R) : afe e fomoy @ Wehfia Bin 7, O IEhT SIS AT TR () forsmop

Th B ¢ |
14. @I (A): TN | ot SAfth Tedeh i & = & 3 faua & fage & amy
I= AT SR Y RfsqTgare |
FR (R) : TGSHeT SATeT SR SHUTRTAT U SATSHHYT HLdT & fSdeh TRumeaEsT
AT T VI e STl & ST EISS T arar 2 |

15. @I (A): Y U Wrg ST aTell ‘el 7Tk THHTE et Seieasi i dafid
AT & TT YERIVLSAT ohT TR ThAT (FTEATSI 6 ST <t 2 |

FNU (R) : IE Teh N-Egeelt gt 2 |

16. 3PHIT(A): WHE § ABO & GHe (FRR ) Sg3Aclial (Aeeiad 3Teiien) i

SRR |
FRU(R):  WHG H ABO ¥R €eT @dfd ¥ a1 § 3fersk S U & araor i
A g1
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For Questions number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct answer to
these questions from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : The meristems are grown ‘in vitro’ to obtain virus-free

plants from an infected plant.

Reason (R): 1If the plant is infected with a virus, the roots and the

stems are free of virus.

14. Assertion (A) : A person infected with malaria suffers from chill and high

fever, recurring every three or four days.

Reason (R): The parasite attacks the RBC resulting in their rupture

and release of haemozoin.

15. Assertion (A) : ‘Saheli’, an oral contraceptive inhibits ovulation and

increases phagocytosis of sperms.

Reason (R): It is a non-steroidal preparation.

16. Assertion (A) : ABO blood grouping in humans is an example of multiple

allelism.

Reason (R): More than two genes in a population govern the same

character in ABO blood grouping in humans.
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17. (&) 3fe foredt =afc < amgme TS Sframerter & T g0 o € ugifd (AF) &
T, AT IFT ATh shl A& IT AT THTE YSTT 2 SATEAT hiSIT | 2
AT
@ () TEEE T o =fe & vfren em w0 F R ffier A
ST T |
(i) SSTHUAT bl TEst ST U o ford a1 & afepd fohaT SIT Tk & 2 2
18. T SfifSiT o fIU T THARTAT (mRNA) (Y TS &1 &l fo@mn T 8) &
TgTf~ash &7 T &1 AT U 3 e (TS %) & THiawor (Fqiawon) = /= g |
(31)  UEA (ToH) AHAICISS B TAHIAT T 81 STeft & (AFm %ha-1)
(F) T G FHTAICIES | T Bl & (G %-2)
w1
5 — CUCGCUUGCCGAUCAAGGGUUA -3
W 2
5 - GUGGCACUCAGUCCUUAAUGGCG - 3’
frefaRad v &1 3w i - 2
TTTARYT B R 3R (37) T 64 () § shaer: fora Yl st sheaifiga & 2
O I Y HIT |
19. (%) AT hHINT HT YIRS Ieeraret THETT T T AT (1) § | IRG
TR G THETHT T AT (FHIT) T ST i T & SHRUT T T 2 2
YT
@) ford =it (@ma AmEn) @ 8 aret e @ wadters & am fafew | 3@k |t
e Teaur fefae | 2
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SECTION B

17. (a) Explain how the immunity of a person is affected if there is
atrophy (degeneration) of the thymus gland at an early stage of
life. 2
OR
(b) (i) What are interferons ? Explain their role in providing
immunity to a person.
(i1) Which category of innate immunity defence barrier can
interferons be classified into ? 2
18. Assume that the given mRNA (start site is not depicted) is theoretically
translated in two reading frames.
(a)  Translation starting from the first nucleotide (Reading frame 1)
(b)  Translation starting from the second nucleotide (Reading frame 2)
Frame 1
5 — CUCGCUUGCCGAUCAAGGGUUA -3
Frame 2
5 — GUGGCACUCAGUCCUUAAUGGCG - &
Answer the following question : 2
How many amino acids will be specified in case (a) and
case (b) on translation ? Justify your answer.
19. (a) Explain what is meant by the term MTP. What was the main
reason to legalize MTP by the Government of India ? 2
OR
(b) Name any two STIs which might occur in a human female. State
its two early symptoms. 2
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21.

QNS 1A SRkt Wk SMiHeT STawdsh =IOl shi qet ASHT i e iad
eITE ST G ST 7T € | oW 1T Jaire =1 bt ST hifSQ qeim ST St o
I ST |

TW-1  GAEH ST (R AfqeeT + faediE/eTed A (@ gfdsee

USITEH EcoR I gRT 1) USITEH EcoR I 3T 1)
J  uemem A
TA[-2 AN ST 3]
J
=1-3 3. ®TE (BRe) | TANTS SITAT 0] T TR0
A
-4 3. FIcTs H GRS SIUAY 370 T Sldepiaa
(F) -1 T H T ISHS I A STAT 6 | SIS dTet TIEH 1 A
feria |
(@) =AOI-3 % fI ST foRT ST aTet depieht ug 1 a1 TR |
(M)  GaTes AT qr foerdia (@) e et ot e & fore ueh & gfsem
USTEH EcoR I 3T SWINT i ot Sitfred (=amarean) fig Shifste |
(F) AT HIT foh Felt A T FATST 7oel! o siter qredtien fhamd el &
HEWISTAT o7 Tk 31fd 30 S a2 |
YT
(@) O H UIe ek shi 40 feurd I (Tt ), ST weiersh shi 90 feord vt s

QIO St & SO 120 SIS TSI T GIN07 AT & | 6 W0 (IATRER) et
T Wal T H HATR0T hITSTT qT 3o Wit &t bt +ft $fira shifsrg e wqg
H Ster /e o qrikereens ffire s i shifsie |
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20.

21.

The basic scheme of the essential steps involved in the process of

recombinant DNA technology is summarized below in the form of a flow

diagram. Study the given flow diagram and answer the questions that

follow.

Step-1 Vector DNA (cut using +  Alien DNA (cut using

Restriction Enzyme EcoR 1) Restriction Enzyme EcoR 1)

¢ Enzyme A

Step-2 Recombinant DNA molecule

\

Step-3 Transfer of recombinant DNA molecule in E. coli (Host)

\

Step-4 Replication of recombinant DNA molecule in E. coli

(a)

(b)
(c)

(a)

(b)

Name the enzyme used in Step-1 to join the cut plasmid and alien
DNA.

State the technical term used for Step-3.

Justify the use of same Restriction Enzyme EcoR I to cut both the
vector DNA and the alien DNA. 2

Explain how the interaction between sea anemone and clownfish is

one of the best examples of commensalism in nature. 2

OR

Correctly depict (also indicate the trophic level) and describe the
ecological pyramid of biomass in sea with 40 standing crop of
phytoplankton supporting 90 standing crop of zooplankton which
further supports 120 small fishes. 2
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22,  Tordll it (AT H1ET) # HRHYS F THITR ST H AU o G, HT ()
o S o TR ohl ST ShIfSTT |
23. W HSA 3 IUM H & Wl H |Tq I qoh GhLOT o JANT TohT qerm axmnla o e st
TR o |
(F)  TEHIOT o 7Y AN § I Thed AT &1 UTT 2 &1 SRy i |
(@) A9 fEHeT AT | ST 9RO o SR W Hed gRT JedTod S STIee
=1 frm feafaw |
24, T “G/BY & ®Y § AWFGT Tk SF ST {ern 3T shi ffiren
SAVTAT 5 — 37, T ohl SEATEL LAY AT &R T THTER Hehell GRT AT TATE | 36
T T ST ST qAT STTTHT I3 & I T |
[A] [T] [G]
3’ 3’ \
®>\ L
(a) (b)
5 5 5
(F) ANG § TAdl W@l & B9 H AT (a) TUT (b) TEASTH A€ & A
feriae |
@) feum de/mdl v # fopan wlteg Sufterd € 2
(M fou T Sy # dieli=aerierse S Hi qaEiie @Er st
FHiferT |
25.  fordll afed 7t Su=m €= (STP) # STel Sroifieh &1 i ofg qgae ol | TS
AT 8, A1 3 ST ST shl AT Shifsg |
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22.

23.

24.

25.

SECTION C

Explain the process of formation of placenta in a human female after the

implantation of the blastocyst in the endometrium of the uterus. 3

Gregor Mendel conducted hybridisation experiments in garden pea for

seven years and proposed the law of inheritance.

(a)

(b)

Why was he successful in his hybridisation experiments ? Give two

reasons.

State the law of independent assortment as proposed by Mendel

after his dihybrid crosses. 3

Study the given below single strand of deoxyribonucleic acid depicted in

the form of a “stick” diagram with 5" — 3’ end directionality, sugars as

vertical lines and bases as single letter abbreviations and answer the

questions that follow.

(a)

(b)
(c)

® @
(Z)\ (b)

5 5 5'
Name the covalent bonds depicted as (a) and (b) in the form of

slanting lines in the diagram.
How many purines are present in the given “stick” diagram ?

Draw the chemical structure of the given polynucleotide chain of
DNA. 3

Explain the biological treatment of primary effluent when passed into the

large aeration tanks in a sewage treatment plant (STP). 3
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26.

it e =] forfkre stferefirr deertet @ I Tk T st i< fow e o
ST TR |

217.

28.

Suh femr ox armeiq fefafiad gt o s difse

(@) 3IUch Tot | 9 TS UTew SIfd §RT HUAIG ST STed S GOrTer o dqlieh
am fafae |

@) 9 % fu oo = g6 mEa afdenr i ST (sAmeweskdn) o
HINT |

(T) WA & I Ak G W Fal o [T WEehon & S 3t fafrg
(TEIIYT) ST B =TT 2

(&)  Igfedi o BIE B TAT & T B HT HHTII HIIT AT B Fhell & 2

SIS T e TSI RIS % ST@R, HgAATs 9T SIRfer & (MTR) ¥ oot o S
T % T wad 9T @A SIS Gl T ATl U1Gd ST AT § 7, S T STdieh!
SNSRIt B, e wia & srer & % 40% & 1 fashuer T o @
AT formT % e TRudaR 39 FrisH 1 MTR H STei 1 7% & a= |
HETT 1 7, AT & Aot ged o off A foRar & | MTR o1 qeim S i 25
ST <ht STTeaEerett ¥ |

SR =T o HATUR W T T AT o I S |

(%) SATEAT HINY foh AT S9A I FAU: FGAATS S8 ARG & 1 4

ST |

(@) M7 FART T Afershuor MTR H fidr ot s =11 & 2

B Shifdl o Teh AT T 1 BT b E=it SHTST |
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26. Given below is a flower with its characteristic features specialised for the

most common type of abiotic pollination.

Versatile

Anther
Feathery ‘ Ovary
stigma Petals

Answer the following questions based on the above diagram :
(a) Name the mode of abiotic pollination that will be adopted by the
given plant species in the above picture.

(b)  State the need of exposed large feathery stigmas for the flower.

(c) What will be the two important adaptations in the pollen grains of
the flowers pollinated by the above mode of pollination ?

(d) What could be the probable reason for the petals being small and
non-green ? 3

27. According to a recent wildlife report, the biggest threat to the tiger’s
survival in Mudumalai Tiger Reserve (MTR) was found to be a small,
beautiful flower, Lantana camara, a tropical American shrub, that
invaded 40% of India’s tiger range. Tamil Nadu department’s Lantana
weed eradication drive helped to restore the dying MTR thereby also
reducing human-wildlife conflicts. MTR is home to 25 species of grasses

and legumes.
Answer the given questions based on the information given above.

(a)  Explain how did the removal of Lantana help in restoring the
dying Mudumalai Tiger Reserve.

(b)  Why is the invasion of Lantana camara a cause of concern in MTR. 3
28. Enlist one advantage and two disadvantages of green revolution. 3
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Y99 G&IT 29 4T 30 FH-3EMNT T3 8 | IIF I97 & 3 IY-¥7 & fo/dah Tk S7-J97 4
377aRes fareheq fear T & |

29.

frfaRaa ufi=se =t vewt Fi= few T yoat & s s

wre ot fafier wiftrn & wwgl & ster faese & el %1 wdifos difhss SHIT
3ATIVSTh TR T TR (TeTd) THHarett § aaférd grar & | F= & 8 arforer s
e HIfSC fored o TR % SHrcfer dielluterse & T vl qo1 7 &
ST e o sfier 3TaX shT QTS T §, QT ST JA1 % SuX i |

(h)

()

A AT groft HHE & EHRfeT ¥ 37T
(farfir=rar amet) AT o1ee Y T
1. HehTeh 08
2. T (TaH) 32
3. geft 45
4. Heh 67
5. e 125

freforfaa gy foepmar o gent Y fopar oft (SToam stear ifvmmd) & fafa
AATE

1) HET dUT Hehlh

(i) TEd qUT Hew

EHTANSH § ST-TETIeh 99 g4, ek qiT A o s faehmd geil o
SR R ST () R E 2

(M @) AT AT THH I H Y B AT ¥ AT Fehear & Heifuq g 3R
T 2
AYAT
(M (i) ook % Hew | Hesh SToET W (FT), I H ¥ HIH-81 =] 7T
[T TR FTSAT & Helferd & eI &y 2
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SECTION D

Questions No. 29 and 30 are case-based questions. Each question has

3 sub-questions with internal choice in one sub-question.

29. Read the following passage and answer the questions that follow.
The most convincing evidence to trace evolutionary relationships
between humans and different groups of animals come from the basic
similarities seen at the molecular level. Study the table given below that
depicts the number of amino acid differences between the haemoglobin
polypeptide of few animals with that of humans and answer the
questions that follow.
S.No. Animal No. of amino acid differences in
haemoglobin with that of humans
1. Macaque 08
2. Dog 32
3. Bird 45
4, Frog 67
5. Lamprey 125
(a) To which category of evolution (Divergent or Convergent) do the
following evolutionary relationships belong to :
(i) Humans and Macaque
(ii)) Humans and Frog
(b)  What do the biochemical similarities in haemoglobin suggest about
the evolutionary relationship between humans, frog and lamprey ?
(¢) (1) Which one of the two — lampreys’ or macaques’ evolution is more
closely related to humans and why ?
OR
(¢)  (i1) Which one of the two — frogs’ or dogs’ evolution is more closely
related to humans and why ?
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30. FmfciRad uf=se #i e Fie i T yw i & s ST |
Teh AT o6 SITEI ST o SR oh 10T 2019 H g Hiell =l HEAT T 5,00,000
off, ST 2009 T AT & 17-5% 3ok € | QUeEicH-sl & siferd Iepd U7 360 ST
U 21 ST HI0T & | JUASTSHHT o SFTAT ST GeUAN U WA FTed A (ehall ohl HET
B ATl et Heg 1 ST o TS Y ek & | g sht HAToeh WH AT Teh-=orTg
Fferat Y g o foTe Jeemft 2 |
Hatesh MR FTehe g1 e THa o g sniftetisey fmer &, fomeht it
AT Tde Bidt 7, S M-faferedt &0 3 e fomam Sirar ® | AfYess & & g deeht
g 1 I-faers fewr sifistised & HROT BT @ AR FI SUEHT H AT IFTIAA
AA-<eTE q% BT AT ¢ |
@) T F fow AfbeNged &1 da H art A Fuersfeq-st TmH® Thd T &
gfer 21feres Tadt I B & 2
(@) ST el T ST T EE @ 2
M () 39U R S AW T § S Aifsised fesiia by SiTa & aem
e o Tope T & 718 fsehfiia foh STTa & 2
YT
(M (i) e H T GRUANT ok & WA ST Aeor R |
ST
31. & () gt orew F fafier o g & 2 smen fifs |
(i) 3T Wt 7 e & uverg Fffa Scorct (@wemet) #r et afom
fefeT |
YT
@) Q) e (A TS @) § g aifcreht (SReper dteged) sht e hi
SATEAT HITST | ST AR H TS ST AT & T 6T HlfTehraAl
o A fTfae qerm 3eht {fHehT saTsy |
(i) PRSI o WA H STETRde (ST3AIaiie) B (GnRH) st vifieht
T I T |
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30. Read the following passage and answer the questions that follow. 4

Deaths related to the use of drugs were estimated at about 5,00,000 in
2019, 17-5 percent more than in 2009. Liver diseases attributed to
Hepatitis B are a major cause of drug-related deaths, according to
UNODC, accounting for more than half of the total number of deaths
attributed to the use of drugs. Drug overdoses account for a quarter of
drug-related deaths.

Opioids contribute to account for the most severe drug-related harm,
including fatal overdoses, when used non-medically. At the global level,
two-third of direct drug-related deaths are due to opioids, and in some
sub-regions the proportion can be as high as three-quarters of such
deaths.

(a) Why are people taking opioids more prone to liver diseases
attributed to Hepatitis B ?

(b)  What is meant by direct drug-related disease ?
(c) (1) What is the scientific name of the plant from which the opioids

are derived and from which part of the plant is it extracted ? 2
OR
(c) (ii) State two common warning signs of drug abuse among the
youth. 2
SECTION E
31. (a) (1) Explain how does double fertilisation take place in a

flowering plant.

(i1)  Write the fate of the products of double fertilization in these
plants. 5

OR

(b) @ Explain the structure of testicular lobules in human male
reproductive system. Name the two types of cells present in
the seminiferous tubules and state their role.

(ii))  Describe the role of hypothalamic hormone GnRH in
spermatogenesis. 5
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32. (%) 39 SA-NENAEHR IRh (qerTeh) T T ARG ToT AT HifSe, freeh g
WIS TH HaTeeh! ST ST Tk ek & WYY T ST § STRCAT SHa&T
ST A [HCATSTET FHRITAIRIT § B aTet EshuuT hl UhT ST HehdlT 2 |
AT
@) TS SEe AR (diefmst o e (FiEieTr) de-ie o ST g
ATHHRT S o Jarel (AT shi ST IS |
33. &) () wepia ¥ et sfa i vk wufy &, o 3ok ure gare it &, @ e
Y gfg T 1 avi AT |
(i) 39 Ihg T3k AT AR fAfET |
(ili) 3@ Ffg o6 1 T foraert 30 THR & GHY o6 A1 Q9T A 8]
UTERT NG ST |
AT
@) () TH TR o H SAI-87 Foie hl SATRSAT hINC | T AT g, bl
AT ToherT o & o sfTel STRRIA TT% ST STAT & aF 36 1% shi Jehid
T ITIAT ot Iy |
(i) ST yfe 3T & HeY ST TR 3T@ Tefid it |
(i) STfer T sht SaTaeh foret o STTf-&1 Heiy o siier STk (A1) 9AT
o gHteRtor fafa |
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32.

33.

(a)

(b)

(a)

(b)

Name and explain the biotechnological strategy wherein the
infection by the nematode Meloidegyne incognitia can be prevented
using Agrobacterium vectors in the roots of tobacco plant by RNA
interference.

OR

Explain the amplification of gene of interest using the technique of
Polymerase chain reaction (PCR).

i)

(i1)

(iii)

(1)

(i1)

(iii)

Describe the population growth curve applicable in a
population of any species in nature that has limited resources
at its disposal.

Give the equation of this growth curve.
Name the growth curve and depict a graphical plot for this
type of population growth.

OR

Explain the Species-Area relationship within a natural forest
and also predict the nature of graph when species richness is
plotted against the area for a wide variety of taxa.

Depict the graphical relationship between species richness and
area.

Give the equation of the Species-Area relationship for a wide
variety of taxa on a logarithmic scale.
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