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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 ‘string’ in the

‘beads-on-string’ represent :
(A) Linker DNA

(B) Histones

(C) NHC proteins

(D) 200 bp of proteins
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2. T (wa AT T S (SSTeE) WA o Hev | F© U e KT
(1) ST 3ieE & EAH oS & % Jee fadias 3few aun U o wuw
gt fie i AT At 7 |
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fafafia Bt € |
(iii) ST e § STeEHT forTo-1 TR 1 81T 8 Tieg YO foshrer ot afafyr o
IE TS T § qataeeT-1 (hsT-1) ¥ & 37a%g &1 S e |
(iv) o Tl afee o aTelept forars o1 qof 8 o forg @ e 2 |
(v)  Sfies 3igsh & Sregslt forrsi g ueh Sfeo) qut ush gefty i s farfmior
BT e |
fag T forshedt @ 3@ forered 1 T rass eft e e €
A) (@), (i), Gv)
(B) (i), (i), (v)
(C) (), Gv), (v)
(D) @), Gii), (iv)
3. OTEITAT TT I IR ST (R U THAITHRT) AT & TAlfer 370 o HEerwor
F I~ THET % ST I L |
HEY H I T HIT :
(A) T AN @ & HYeISuT H HTATeHa T % R 8Id & |
(B)  Screfifiram weifom STupatt i s AT F Teeiyor 81 3 T BT 2 |
(C) 3T SHITRTERT STATAT AT AU 3T HTATCHER FHET o 10T BraT 2 |
(D) BT & AT e o HYTHOT 3 UMTeweh foahid o FRU B & |
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2. Given below are few statements with reference to oogenesis in a human
female :
) An unequal division of the primary oocyte forms a large secondary
oocyte and a tiny first polar body.
(i1) A couple of thousands of oogonia are formed within each fetal
ovary during embryonic development.
(iii) Primary oocytes start meiosis-I but it gets arrested temporarily at
prophase-I during fetal development.
(iv)  Fertilisation induces the completion of the meiotic division of the
secondary oocyte.
(v) A primary oocyte on meiosis forms an ovum and a polar body.
Choose the option with all true statements from the given options :
A @), G1), Gv)
(B) (i), (i), (v)
(C) (i), Gv), (v)
(D) (), (i), (Gv)
3. Thalassemia and Sickle Cell Anaemia are both caused due to problem in
globin molecule synthesis.
Select the correct statement :
(A) Both are due to a quantitative defect in globin chain synthesis.
(B) Thalassemia is due to less synthesis of globin molecules.
(C)  Sickle cell anaemia is due to a quantitative problem of globin
molecules.
(D)  Both are due to qualitative defect in globin chain synthesis.
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(C) Aa,AA (D) Aa, Aa

5. HHS H TSl A SHifRTehaAT g Afetiaa wart o Ao () oo g
A  fefiE @ et
(B)  Ufgef o Ehfeamenfom
(C) ST qT ARVt
(D) OSITA a°T GABA

6. 3T HUAN BN AT S Tt ATGT H A ST FFehAl ob [ T 3 |
(1) I8 WIS EATCETRA S & T TORHTOT 2l = st & |
(i) I ATHRI & FAiTeh 3T 3T SAITHT BT & |
(iii)  TI-ATTNAT (STEAAT) ST T6T o TRV G ST T o S10E o o=
T STFUTIT FL TR |
(iv) ESORETOT T qehel (FAICETRd L) 6 [T F TSl § W/AT e &
SeRTIl TTEIAT THehITeTsh T2 aidi |

RENCETERCIE I
(A) (1) 3R (ii) (B) (i) 3 (iii)
(C) (i) 3R (Gv) (D) (@) I (iv)
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4, A pedigree chart in shown below for a disease that is autosomal
dominant. The genetic make-up of the first generation is :

‘ Generation I

‘ *7—0 Generation IT
O 00 oM 01 O

Options:

(A) AA Aa (B) Aa,aa
(C) Aa, AA (D) Aa, Aa
5. Allergy in humans is a result of release of the following chemicals from

the mast cells :

(A) Histamine and Serotonin

(B)  Adrenaline and Acetylcholine
(C)  Dopamine and Nor-adrenalin
(D)  Endorphins and GABA

6. Select the statements that are true for outbreeding devices in the
flowering plants.

) They discourage cross-pollination and ensure self-pollination.
(ii))  They are advantageous as they lead to inbreeding depression.
(iii)  Self-incompatibility prevents self-pollen from fertilising the ovules.

(iv) To prevent self-pollination in some species pollen release and
stigma receptivity are not synchronised.

Choose the correct answer :

(A) () and (ii) (B) (ii) and (iii)
(C)  (iii) and (iv) (D) () and (iv)
57/4/3 # 7| Page E‘"-E P.T.O.



7.  HHET ST foh A fohre & TR0 forehférd 2 aTaT See WTHa-age (SHT) Toft o

(A)  fIFeterT aHe

(B) &Mt afaferg
(C) gm3aeg
(D) g aferg

8. Al IR foh ST aTcT TCHTeH S i ST TSSh h FAAILIFS ITTHA
‘TCC (ZrEiE) &, AT TrHiaer Sfshar & 3 ANEAT (tRNA) % 8 il W S8 §¢

AT ST 3T &1 TS FT T STANT 3tk T |
AGG — TR
AAG — ATZEH
UCC —¥RH
GGA — TAsET
'%F:WC{:
(A) AN (B) @msEH
(C) o+ (D) TAEH

9.  #Ha % g wleror qd forelt ok o geer wdieor 2 waitersh IWT foRAT ST STe
IS Siq (Zisifeh Tfmer) @

(A) 9T (W) (B) g3 (form)
€ w8 (D) =&
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7. The first human-like homonid evolved during human evolution is

supposed to be :

(A)  Neanderthal man
(B) Homo habilis

(C)  Homo erectus

(D) Homo sapiens

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 “TCC’.

Codons for the amino acids :
AGG — Arginine

AAG - Lysine

UCC - Serine

GGA - Glycine

Options:
(A)  Arginine (B) Lysine
(C)  Serine (D)  Glycine
9. The most widely used transgenic animal for testing the safety of vaccine

before they are used in humans is :

(A)  Rabbits (B) Pigs
(C)  Sheep (D) Mice
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w —{ TH)
(B) = I]

© —{(I_
(D) =— I )

11. A HATT % AT ITANT ohT T ATt ST sha AT TfA HTEA @ :
(A)  ZT5enIsHl GictieqRy
(B)  HHIHT RI3E

(C)  FifusnfAs=iEs saars

(D) UENSTE FI57R

12. 9 % Uk Y (77399 A2r5a9) T Hell b1 80 TT, Belt o died T7 arefl Hefl 9T I9Tet © |
T s ISTEH Q1 S | forsmgrmsit weft 31 830 4T €, st 3edt S hiel dafd s

TRITEY (IHIETEY) T STIUT BT :
A) 0:1 B 1:1
Cc) 2:1 D) 3:1
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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 :

w — IThD)
(B) = I ]
© —L D
(D) . | I )

11. Bioactive molecule statins used for human welfare are derived from :
(A)  Trichoderma polysporum
(B)  Monascus purpureus
(C)  Propionibacterium shermanii
(D)  Aspergillus niger

12. In a pea plant (Pisum sativum) green pod colour is dominant over yellow
pod colour. The expected ratio of phenotypes of the first generation
offspring in a cross between both the parents with heterozygous green
pod colour will be :

A) 0:1 B 1:1
) 2:1 D) 3:1
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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) : 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.

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

plants from an infected plant.

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

stems are free of virus.

15. 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.

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

increases phagocytosis of sperms.

Reason (R): It is a non-steroidal preparation.
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SECTION B
17. 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
J
Step-3 Transfer of recombinant DNA molecule in E. coli (Host)
J
Step-4 Replication of recombinant DNA molecule in E. coli
(a) Name the enzyme used in Step-1 to join the cut plasmid and alien
DNA.
(b)  State the technical term used for Step-3.
(c)  dJustify the use of same Restriction Enzyme EcoR I to cut both the
vector DNA and the alien DNA. 2
18. (a) Explain how the interaction between sea anemone and clownfish is
one of the best examples of commensalism in nature. 2
OR
(b)  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
57/4/3 # 15| Page P.T.O.
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19.

20.

21.

(@) afe foret safr s omgue Tfer Sferehier & TR a0a § & 1ugTiad (A9) &
ST, o7 SHeRT ATk shl TTTET 9T T THTT YT 2 AT hITST |

3YAT
@ () TEEEFEE? o =fe & vfrer vem w0 F 7R ffier A
AT T |
(i)  STHAT bl TSt Ufcredr er ok forwr ot | afieher foharT ST HehaT & 2

aH fifee foF foT 7T TeIREAT (mRNA) (I T & 981 fe@rr T ) i
TgTf-ash &7 T &1 AT U+ 3 e (ST %) | THiawor (Fqiawon) S = g |

(31)  UE (ToH) AfHAICISS B TAHIAr T &1 SITeft & (AFm %ha-1)

(F) AR TA AAfHTTEES & T grar & (Gfe 3h-2)
W 1
5" - CUCGCUUGCCGAUCAAGGGUUA -3’

™ 2
5 — GUGGCACUCAGUCCUUAAUGGCG — 3’

FataRaa g9 o1 S ST

TTTARYT B R 3R (37) T 64 () § shaer: fora Yl st sheaifiga & 2
7o I o afy i |

@) () FeEfaRed &8 s GEET S IHE i
(I)  YThl™ weATSAT
(II) AT 3[EHI] hT STUTTSH
(i) TSGR (BATeh) T TSI b st foreig shifera |
AYAT

@) () TS s 8 R yer fr (forem) 2 2
(i) O TAT IS T T (ATEATH) ek FAT a1 HaT ST ?
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19. (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

20. 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.

21. (a) (1) Write the function of each of the following :
(I) Seminal Plasma

(II) Acrosome of human sperm

(i1)  Differentiate between menarche and menopause. 2
OR
(b) @ How is apomixis different from parthenocarpy ?
(i1) Why are apples and cashews not called true fruits ? 2
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SECTION C

22, 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

23. Gregor Mendel used true-breeding pea lines to conduct his hybridisation
experiments in garden pea.

(a)  Explain what is meant by true-breeding pea lines.

(b)  State the three important points of law of dominance as proposed
by Gregor Mendel. 3

24. Enlist one advantage and two disadvantages of green revolution. 3

25. Given below is a flower with its characteristic features specialised for the

most common type of abiotic pollination.

Versatile
Anther

Ovary

Feathery *! i
Petals

stigma

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.

57/4/3 # 19| Page
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faReaw |

@) feu de/mdl A # fopan wlteg Sufted § 2

(M fou T Sy # dieli=aerierse S hi qarie @ET st
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(b)
(c)

(d)

State the need of exposed large feathery stigmas for the flower.

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

What could be the probable reason for the petals being small and

non-green ? 3

26. Explain the process of formation of placenta in a human female after the
implantation of the blastocyst in the endometrium of the uterus. 3
27. Explain the biological treatment of primary effluent when passed into the
large aeration tanks in a sewage treatment plant (STP). 3
28. 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] [T] [G]
3’ 2 \
®>\ 3.-
(a) (b)
5I' 5!' 5?
(a) Name the covalent bonds depicted as (a) and (b) in the form of
slanting lines in the diagram.
(b)  How many purines are present in the given “stick” diagram ?
(c) Draw the chemical structure of the given polynucleotide chain of
DNA. 3
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Y99 G&IT 29 TIT 30 FH-3TYINT Y99 8 | IA% 97 & 3 Y- & [5ge Tk 37994 7
377N faeheq fear & |

29.

frfafaa g i et A= fow 7u ye) 3 3w s

wa der fafie wiftrt & wwet o sfte foeem & el 1 galtee ik ST
STk T T TR (T) T § GRetfad grar 2 | e &t 7€ anfereht st
e HIfT e Fo iR & SHrdife dieuerse & UHiHT STl qu1 7Hd %
EIATEATTe o ST STAT bt 01T T B, T STUTHT T o ST 2 |

()

C))

M

(M

Y HE&AT Trufy qHT o SRl § 3FaT
(fafsr=rar aret) Y et <t T

Heplh 08

T (TaT) 32
geft 45
Hah 67
L 125

frafefaa derer foepra & dant i foher ol (STomm sreram 1fvEm) & siaria

AR :

(i)  9Md qUT qHTH

(i) A AT Aeh

AT § So-TET ek AT AT, Hedh Tl A o s faesrd gee &

ST H AT ST () T 8 2

(i) A ST W QT H ¥ A AT | ferek fehear € Heiferd § 31
E 1)

SUlm | e

AT

(i)  forermd o dexl o Heeh TUaT WM (F), SHI H § SHIH-A1 S 7 %
[T 31Tk frEaT & weiferd & e 7 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. Fmfcifad uf=se #i e Fi= i T ye i & s ST |
Teh STFH o STTEI ST o GEUIT o I 2019 H gS il ol &A1 T4 5,00,000
off, ST 2009 =T TAT H 17-5% Al & | QUeEicH-sft ¥ Heifera I W7 36 3T
TEUNT ] ST HI0T & | JUASISIET 6 ST T GEUANT § 7 aTed sFfehal shi G
B Tt et Yo T AT o T8 & ARIE 7 | T hT ATH THT T Th-<2ms
Sferat Y g o foTe Seemft 2 |
Hatersh MR FTehe g1 e THa o fog sniftetisey fmer &, fomeht it
AT o1k Bt 8, So T-faferedia &7 & Sw= foram St ® | afvas &9 @ g deeff
7cg 1 A-faers fewdr anfusiisgd & R0 Elar & 31 %S 3Uepl # 98 AU«
AA-<eTE q% BT AT ¢ |
() T % AT AMUYATSH T Ha B ATcd AT U3 Ied-al AHh Thd T h
gfer 21fereh Tadt I B & 2
(@) ST el T ST T EEd @ 2
M (1) 39U S AW T © e afifuetisey feia fh sird € aur
Ut o Tope T o 718 e foh STTa & 2
AT
(M (i) FErsH H T GeuEnT o &1 W St Seor R |
Qs T
3. (®) () uaE (ELISA) &1 fowqa @ W fafag | 8 faer fafag e @«
TfeTET TiETur STETRA € |
(i) Te o Ve feurias (Th) it St & Iu=m o ot Surn/fafer
o il |
AT
(@) U S I AT (SAFLIB ) ToheiTeh T SIUAT W o qeAerhol o
foreTT 3% wehw sht sare shifsie |
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30.

31.

Read the following passage and answer the questions that follow.

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 ?
OR

(c) (ii) State two common warning signs of drug abuse among the

youth.

SECTION E

(a) (@) Give the full form of ‘ELISA’. Write the principle on which
ELISA test is based.

(11) Describe all the methods used to treat or cure Adenosine
deaminase deficiency in humans.

OR

(b)  Explain the process of separation and isolation of DNA fragments
by a typical gel electrophoresis.

5
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32. () @

(ii)
(iii)

@ @

(i1)

(iii)

3. (= M
(ii)

@ @G

(i1)
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T A T S |

ST g 3T & Taier T TTHRT 3TRE afid it |

ST @ 3t STk TRt o STTfd-arsr deter o ofter ek () YA
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gt eyt # T Shd gt & 2 e hifs |
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32. (a) (i) Describe the population growth curve applicable in a
population of any species in nature that has limited resources
at its disposal.

(i1) Give the equation of this growth curve.

(iii)) Name the growth curve and depict a graphical plot for this
type of population growth.

OR
(b) (1) 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.

(i1) Depict the graphical relationship between species richness and
area.

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

33. (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.

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.

(i1)  Describe the role of hypothalamic hormone GnRH in
spermatogenesis.
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