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General Instruct ons:

Read the following instruct ons carefully and follow them:

(i) This quest on paper contains 33 quest ons. All quest ons are compulsory.

(ii) Quest on paper is divided into f ve sect ons- A, B, C, D and E.

(iii) Sect on—A has 16 (Q. No. 1 to 16) mult ple choice type quest ons of 1 mark each.

(iv) Sect on—-B has 5 (Q. No. 17 to 21) very short answer type quest ons of 2 marks each.

(v) Sect on— C has short answer type 7 (Q. No. 22 to 28) quest ons of 3 marks each.

(vi) Sect on— D has 2 (Q. No. 29 and 30) case-based quest ons of 4 marks each. Each quest on
has subparts with internal choice in one of the subparts.

(vii) Sect on—E has 3 (Q. No. 31 to 33) long answer type quest ons of 5 marks each.

(viii) There is no overall choice. Answer all 33 quest ons. However, internal choices have been
provided in some quest ons. A student has to at empt only one of the alternat ves in such
quest ons.

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

TIHTT [0

[RFATA TR 301 1 CTTATA D GIeT 3N 3737 Grete HHAT:
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(i) T TTTH T31 - &, & T} & FIf 5H THH T &/
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&/
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(vi) G&- T H2 (T TGTeR9 Flif 30) HEF-IHR U T T & I H & TRIB T4 37! Feg/
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&/
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SECTION-A/d3-h
Q. No. 1 to 12 are mult ple choice quest ons. Only one of the choices is correct. Select
and write the correct choice as well as the answer to these quest ons.

U EET 19 12 Igiaehedia U4 ¥ | faT T faeheul 7 & dherel Teh & fasdheu TR 81 3T
AT &b el [dhed P aa< Pl 38 31 Iled [T |

Q. No./ Quest ons/ U4 Marks/
s 3ih
&
1. Observe the given f gure showing the L.S. of pist |. Select the correct 1

opt on of labelling for (A), (B), (C) and (D) respect vely.

(A)
(B)
(@)

(D)

(a) Egg cell, Synergid, Ant podal, Polar nuclei
(b) Ant podal, Polar nuclei, Egg cell, Synergid
(c) Synergid, Ant podal, Egg cell, Polar nuclei
(d) Ant podal, Polar nuclei, Synergid, Egg cell

Y I AT H FIhAT DB IAT(e1F) HE TY WPTIL | (A), (B),
(C) AT YD) P T PN : T [ T heRIf BIF T

'0, ®
b g’

(A)
(B)
©
(D)

(a) 378 PIK PYTEH DX PYTARHH P FYYIT FAT P
(b) TeHRIHH DI PYYATT HAT HSI37S DI HYHEH B HY
(c) TEH DI FYTHRIHH DIA B35 DI FYYNT hAT hy
(d) TeHERISHE DI FYYNT HAT PYHTH B HY3HS P HY




Select the incorrect pair of contrast ng traits in pea plant as studied
by Mendel?

(a) Flower colour- Red/white

(b) Flower posit on Axial/terminal

(c) Pod shape- Inf ated/constricted

(d) Pod colour- Green/yellow

ASAT GIBRITT Fd A AT oh GR A o o Fod A T TUIW
X Yeh! SHERIT ~HIH TTeld &2

(a) GO0 e 37 — o / FHi

(b) TOT T R o — 37 / 3

(c) Pl HEBIRYG ~ Holl TS / DI TS
(d) el el 37 - BTy drarey

DNA replicates semi-conservat vely. It was shown f rst in-
(a) Trichophyton

(b) Saccharomyces

(c) Escherichia coli

(d) Aspergillus niger

el FuGaal IR R T @ AR | TE TN UEe FHHA
Uf X H EHITWTIR G

(a) EgPIBGCI

(b) Apf A=t

(c) VI X Terplere

(d) Tt era F&f 1

In closed f ask, which of the following gas was not taken by S.L.
Miller in his experiment?

(a) NH3

(b) CH4

(c) Ha

(d) CO2

7 PSR H T 9T UH. Udl. AT b U A of Hf colmad A T

Aif -l T T R I
(a) NH3

(b) CHa

(c) Hz

(d) CO,

Heroin is extracted from the latex of ----------- plant.
(a) Cannabis sat va

(b) Papaver somniferum

(c) Atropa belladona

(d) Erythroxylum coca

eisl & Uik & oicha O ud o T el &2
(a) Hf T Hegaer
(b) doaf @i Yo




Which one of the following is not an example of secondary lymphoid
organ?

(a) Spleen

(b) Lymph nodes

(c) Bone marrow

(d) Tonsils

o T A T DI “TEBAID TR 3797 BTG o1 T ol &7
(a) Telger

(b) CTERET T

(c) 3R A &

(d) ST

The beverage (alcoholic drink) produced without dist llat on is-
(a) Whisky

(b) Brandy

(c) Rum

(d) Wine

et e wE e g (796 07) §—
(a) ST

(b) T=Y

(c) f3r

(d) agf™

The f rst restrict on endonuclease is—
(a) EcoR I

(b) Hind II

(c)Bam H |

(d) Hind Il

W H G T TR Yhellol & —

(a) EcoR I

(b) Hind II

(c) Bam H |

(d) Hind Il

The proteins encoded genes that controls corn borer is:
(a) crylAb

(b) crylAc

(c) cryllAb

(d) crylAa

HFREST oh Pl o THd BT a@ WA giepad M e—
(a) crylAb

(b) crylAc

(c) cryllAb

(d) crylAa




10.

The mycorrhizae are associat ons between-
(a) Algae and fungi

(b) Fungi and the roots of higher plants

(c) Algae and liverworts

(d) Bryophytes and the roots of higher plants

HAGHIT GoTeEhl & a1 HUE! Tl TR &2
(a) Tae 3T paw

(b) Pae 3 3T aarar 78

(c) Taser i wrafawar

(d) TR A 3T gdnar s

11.

The rate of biomass product on is called:
(a) Gross primary product vity

(b) Net primary product vity

(c) Secondary product vity

(d) Product vity

S aaeEaadT ol T heee &—
(a) Tehol UH HP SATF Y

(b) TL,& U b ST hAY

(c) BAID ST HAY

(d) g HIYT

12.

The process in which the humus is degraded by microbes to release
inorganic nutrients is known as-

(a) Humif cat on

(b) Mineralisat on

(c) Fragmentat on

(d) Leaching

IE Uah IS A e A9 HUgaHAT Yar gdRerage! gl e &
UISeh cTckl 3h BId &, Peoradi o—

(a) BT T

(b) @ef TYeR{ 0T

(c)@sf™

(d) F e

Quest on No. 13 to 16 consist of two statements — one labelled as
Assert on (A) and other labelled as Reason (R). Select the correct
answer to these quest ons select ng the appropriate opt on (a), (b),
(c) or (d) as given below:

(a) Both Assert on (A) and Reason (R) are true and Reason (R) is the
correct explanat on for Assert on (A).

(b) Both Assert on (A) and Reason (R) are true but Reason (R) is not
correct explanat on for Assert on (A).

(c) Assert on (A) is true but Reason R is false.

(d) Assert on (A) is false but Reason R is true.

U4 HEAT 13 H 16 H &1 YA f&T 3T § — T Y HfABAA-(A) T4T
S8 Y BRUT- (R) AT fehdT 12T & | AT T 91T farehet (a), (b), (c)
37UQT (d) H F T 3T BT I DIl




(a) JTTHBUT (A) TUT HROT (R) &Il Fe & 3R BRT (R), 3THBAA
(A) T TE =T FRAT B |

(b) 3TTHHA (A) TAUT HROT (R) Sl T &, We BRI (R),
37TPPUT (A) PT TE ATEAT TE HIAT &

(c) 3TTHBYU (A) HT &, e HRUT (R) 31T B

(d) 3TTHBYUSA (A) 3T &, W] BT (R) T B

13.

Assert on (A): The female reproduct ve system consists of a pair of
ovaries along with a pair of oviducts, one uterus, one cervix, one
vagina and the external genitalia.

Reason (R): These parts of the reproduct ve system along with a pair
of the mammary glands are integrated structurally and funct onally to
support the processes of ovulat on, fert lisat on, pregnancy, birth and
child care.

fARYA (A): YT T da s va T 3139 T, vap YT 3rsasaget a9
U THA T, Th AN T MNagues Al aX g f F TehT T ST ala
&l

ROT (R): T T e 3 9197 oR evep Y21 I 91 il awres v
FHIGHD LT T G d glepf 3isiaal 1) ¥af, gorsmya ¢ FYa
X, UHT b UanI Bl ot G faf i &

14.

Assert on (A): In honey bees, the males have half the number of
chromosomes than that of a female.

Reason (R): The females honey bees are diploid and have 32
chromosomes.

HTADBUA (A): ALAPEIT A T T ORI B TEIHGERT 3TUHY
IRT BT

BRUT (R): G AHEIWEISTT Bl & X WBF A 32 Jorgd ad
el

15.

Assert on (A): In DNA Fingerprint ng technique, VNTR shows very high
degree of polymorphism.
Reason (R): The size of VNTR varies from 0.1 to 20 mb.

37THRAS (A): ST T Fharf T dhfTd A dY of & 30T I/ &
IEL U o B ik |
IROT (R): &Y TF T 30T heBIRT 0.1 H 20 THT I aId< |

16.

Assert on (A): Of the incident solar radiat on, less than 20 per cent of
it is photosynthet cally act ve radiat on (PAR).

Reason (R): Plants capture only 2-10 per cent of the PAR and this
small amount of energy sustains the ent re living world.

3fHFUA (A): 3TUAT T T O Fe0 TR T T off et 78T

U -HAVONT Fehd ekt o1 (w3t elaed |

®ROT (R): G, Froanf sehae 2-10 TR d & 0T i & 35w
P T DI AAITANT g7 oy af v Pt &




SECTION -B/ Ws-@

17.

(a) Give one funct on each of luteinising hormone (LH) and follicle
st mulat ng hormone (FSH).

(a) oRIET G 91 TN (TTTH) A Ublcbiehel FHCHAHI FHIT

(THTHTT) U h-Uh hHTHHT |

18.

What is the genet c cause of Down’s syndrome? Write any two
characterist cs of a person af ected by this disorder.

BT HSIH P dH & HYOT HIR? $H HhF 8 THGHT kb Dl
1S T R Taw=HEy |

19.

(a) Why do the Australian marsupials consider a classic example of
adapt ve radiat on?

(a) ATHCHTTG A T, T G T 31T ool Heh T OT HUBHpY 3T T 0T &l
AY e

20.

(a) In the following table f Il in the blanks A, B, Cand D

Micro-organism Use
Propionibacterium sharmanii A
B Bread making and brewer’s yeast
Trichoderma polysporum C
D blood-cholesterol lowering agents

(a) F o T IO A FF WA, B, C X D 7

AT YT EpIC)]
a3t S IeT A
TqATS
B I3 f G R Eaa—ie HFITH
TEPISHIIHANT 3 c
D Toh-ProreTel Bl hAA BIT T HFD
OR/37aT

b) Differentiate between benign and malignant tumors.

(b) GF 3 31l X T B 37 3 37T 9 b T

21.

In the below given f gure of E. coli cloning vector pBR322, ident fy the
following:
(i) code of proteins involved in the replicat on of the plasmid
(ii) any two restrict on sites and
(iii) One ant biot c resistance gene.

EcoR 1—Cla I__Hind III

Pvua 11




T T ITT S, PTG Fellel 91 HAGD pBR322 & AT H of H o
GHRVES KRG R U

(i) UoTSHFHS hl UeHper! H T ST UICIT 1 heEplS,

(i) P T oAR T W AR Y

(iiii) T AT aeh gem Y F )

EcoR 1—Cla 1__Hind 11l

Pvu Il

SECTION - C/ @3- a7

22.

(a) (i) State two advantages of an oral female contracept ve 'Saheli'.
(ii) Name the agency that developed it.

(2) (i) AE SIeN T4 gl AFTWHTHH TR &b eoll’ & T oI
U
(ii) 38 FHhHd BT dDT TR Eh & FHET|

OR/31UdT
(b) Observe the below given diagram of fert lised embryo sac. Name
the parts labelled A, B and C respect vely, also write their ploidy.

Degenerating N\
synergids -
Al
/[N ‘\\
A / @ '\

(b) T T 1T o VAT 3T (YY) b AT hEBTAAIh] i T A,
B X L H #Heh o 7N & [ % A : FHT AW B Y Yoray
(GeTT3SY) AT HTHT|

Aty wgi— e

L) A J,JH |

g

A £Ke/

. e




23.

Explain Phenylketonuria as an inborn error of metabolism by stat ng
its:

(i) mode of inheritance,

(i) the enzyme def ciency involved, and

(iii) the consequences of phenylalanine accumulat on.

FHT gl eI I AEP SUWTY & Teh | XAT A JB B ITH
AASAGU, T GH o o ol hBolld Bl:

(i) SHDT aX AT HR,

(ii) 3TH T @ T G vt pal, 31

(i) FPT ATl T b TIT b G OTH |

24,

Discuss three salient features of the human genome by highlight ng its
(i) total base pairs,

(ii) Chromosome with most/least no. of genes, and

(iii) the signif cance of repet t ve sequences or SNPs.

AG T YA B AT e &R Tqsi uf was!, o Bad

o H TSI ol FUY I U

(i) Tt HE TR & TEIY

(il) TR B/If dA T eI EmH PO, XY

(iii) el T (g T 311 st 3R aurae! U semed |

OR/3Ydr
With reference to Hardy—Weinberg equilibrium, answer the following:
(i) Explain how gene migrat on (gene f ow) inf uences allele frequency.
(ii) Dist nguish between genet c drif and gene f ow.

- gomaETaR @ Af W1 o A o1 &b 3df 19 T—
(i) THSTGU & T UawH, Tellel 3Tge Dl hdl THGET Bl <k |
(i) 3T & gl al S gasg & 31df ga%T|

25.

Describe biofert lisers by ment oning their-

(i) main microbial sources, explain

(i) the role of Rhizobium, Azospirillum, or mycorrhizal fungi (any two)
in nutrient enrichment, and

(iii) their importance in reducing dependence on chemical fert lisers.

fa-saf el seroTl el gu o A SHd HeB o™ Bl -

(i) 3T e IR GerAT YT Al el RTURIERT

(i) U< oIl & B H [FAIEIHA, T oTH IBGDI ool
hadh (EE TT) B ey

(iii) FRaret & saf ol af of Wi aara BT & 37 e |

26.

Explain how RNA interference (RNAi) was used to develop pest -
resistant tobacco plants against the nematode Meloidegyne
Incognit a.

HASGU an 1T AT U 37ATHT (RNAI) FBTANT IS FHeam@re
57 2p17F I T¢5 TG BHIC-UeATR T dae & U Hbedd i T o
& T HIPTY




27.

With the help of suitable examples of each, dif erent ate between
mutualism and commensalism populat on interact ons.

SUYF 37 G101 T el THIER TEHIN ToHHN HT - FIH A
3T Y P T

28.

Describe the species—area relat onship as observed by Alexander von
Humboldt. Write the general equat on and its logarithmic form.

3ol 51 dif GHlo U o UT G- Hea HE0T
B V| SHPUTANT FHIDT OT AT eTgIOThIY T T T |

SECTION-D/ @3-9

29.

Sexual reproduct on in f owering plants involves the format on of male
and female gametes, pollinat on, fert lizat on, and seed development.
(@) Where are male gametes produced in f owering plants? (1 mark)
(b) What ensures genet c variat on during sexual reproduct on in

f owering plants? (1 mark)
(c) Describe the sequence of events that occur af er pollinat on
leading to seed development. (2 marks)

QUi U9T & oiqteh T 1 T3 771 0 AGRgapre! et 9T, ai T,
IR T HIT T B &

(a) QAT Uit A 11 gowres sheemf o &2 (1 37h)

(b) quiIT T A ofares T 1T P 30T ax & sar auwmad
gl el &? (1 37h)

(c) af&moT & g AT T 79T a aif g%l acf Bt & wa Haort
DI T (2 37h)

OR/31Ydr

(c) Explain how the locat on of male and female gamete format on
supports successful fert lizat on in f owering plants. (2 marks)

(c) FHHSTGT &b Ui TG A 71 3T AGRIITRT b o HAT Y
W, Gl o Yol H THH ThF JeD aldk| (2 37H)

30.

Observe the f gure showing the structure of an ant body molecule.

A

(a) What do the A and B represent in the f gure? (1 mark)
(b) Name two types of ant bodies produced in our body. (1 mark)

(c) Dif erent ate between humoral immune response and cell
mediated response. (2 marks)

T T ST 30T T T T WERT T G @ oHcl heBTeTellehi ehiah U |




(a) FTH A T B Ff X & &2 (1 37®)

(b) TG AT A 3R T il a@ genf Sl & T uhdT & [ v |

(1 37R)

(c) T ST Ut SPBIT AL SFPIA hUAH T Ueh | heBil EhT e

3af auy A O (2 31)
OR/37r@T

(c) Name (i) The cells which produce proteins called ant bodies
(ii) The response which is responsible for the graf reject on. (2
marks)

(c) T T —

(i) I PIX DT Y U Pl pgad g NAf af &l &

(i) TE G T BT _Engef Y 119 Y 3rFiPpd i T b 61T 3T T &
(2 37eh)




SECTION - E/ @3-5

31. Observe the given f gure of ovum carefully.
(a) Identfy A, B, Cand D (2 marks)
(b) How is it ensured that only one sperm can fert lise an ovum? (1
mark)
(c) How does the acrosome secret on of sperm help in fert lizat on? (2
marks)
HSY] < Y IV AT HWIY Yarh acileh] i T
(a) A, B, CAX <D & Ugdq i T | (2 3ich)
(b) TS hA Fel ol I BITUS & helol Teh LHY] &l ISY] hE Vi bl
Hh? (1 31h)
(c) T, Y] &b ITHUES T of Vi A &g Th g TeHdwhid &2
(2 37h)

OR/3Ydr

Describe the process of double fert lizat on in angiosperms. Also
explain its importance.
gAE Ot A Eef Yaf @ yang ol AT a9 &, 536
HEH T HT HHASIGT|

32. (a) Why the Human Genome Project was called a mega project?

(b) Describe any four important goals of HGP.

(a) AG g YT 197 g A T %emt vep Azt T e e ae
(b) Ta YT b EE T ATYUITCTRAT ShRETT] i U

OR/3Tdr
Explain the chromosomal theory of inheritance as proposed by Sut on
and Boveri. How did Thomas Hunt Morgan’s experiments on
Drosophila melanogaster provide experimental verif cat on of this
theory?




el 3T ST guarueh T aX dre & U G @ bl R
DI T| I 1A & Al &b Ao od Pl uf @& e g
SH 1S A FUTHATD TGl TR I

33.

Describe the structure and funct oning of a st rred-tank bioreactor.
Explain its dif erent systems which contribute to ef cient culture
growth.

Ut HATBd alf gy Vel o1 Gf af g wermore segorf
I V| 38 3T HFRT el T IR ¢ T Y g of HeR 1 gk
AAETE TSI

OR/37Ydr
Explain the usefulness of Genet cally Modif ed (GM) plants in
agriculture and human welfare.

PN 3T AT P A 3 d S ITH T o (TT0H) Ty ot
SULTATTYED TTIRIERT U |




