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All questions are compulsory.

This question paper consists of four Sections A, B, C and D. Section A
contains 8 questions of one mark each, Section B is of 10 questions of two
marks each, Section C is of 9 questions of three marks each and

Section D is of 3 questions of five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of 2 marks, one question of 8 marks and all the three
questions of 8§ marks weightage. A student has to attempt only one of the

alternatives in such questions.

Wherever necessary, the diagrams drawn should be neat and properly
labelled.



T us A

SECTION A

1.  SA-IYIHT oo B Mg o ®9 H SEUT fhU SH dTel gered i A

fofan TR sweh! yfirent ft Sy | 1
Name the material used as matrix in gel-electrophoresis and mention its
role.

2. Y g H fid-8 aTd T Ak 9§ H Th HRU S8 | 1

State one reason for adding blue-green algae to the agricultural soil.

3.  Ueh haoh ol Ush-Ush UH] 3TV ST fSrEd S $9eh g1 BidT & -

(@) P
(b) it 1

Give one example each of a fungus which reproduces by :
(a)  budding
(b)  conidia

4. UH R g foh I P TAH-9H HA AT H TH BT Teh Aehideh THAIGSH Bral
8, Teh U] §AdTsy | 1

State one reason why breast-feeding the baby acts as a natural
contraceptive for the mother.

5. Tg %I i UgaH L fafay
(a) T2 TWHI IhR o fomT shigEH X 921 Y&Id & |
b)) g% T d XO 9hr & fom-Fufe ga 2 | 1

Identify and write the correct statement :

(a)  In Grasshopper males two sex chromosomes are X and Y type.

(b)  In Grasshopper males there exist XO type of sex-determinants.

6. Ife foret gahgh Fifsrerr § DNA vferfa 29 & s1e i3t fawrem T8 dran
2, 1 1 B 2 1

What will happen if DNA replication is not followed by cell division in a
eukaryotic cell ?

57/3 3 P.T.O.



10.

11.

12.

57/3

BRA T8 IWTE § Faiieeh ANEH ¢ aret af 1|l o AW faRaw |

Name the two gases contributing maximum to the green house effect.

ome (=) gRT Sideia Sefafdedr S &1 991 gl 8, fage | 36 & o
3T T g Teh 3R 3gTe0 ST |
Write the level of biodiversity represented by a mangrove. Give another

example falling in the same level.

Qs B

SECTION B

“fepeft 31cTa I fue § NIweRl & W4 I ¥ Al ol AT dig &1 Jar g |
T HNUT S84 | Gl o Wd I H 3§ A fU€ %1 BOD TR fhE TR
guTferd g 2

‘Fish mortality increases with influx of nutrients in a fresh-water body.’
Write two reasons. How will the influx of nutrients affect the BOD level
of this water body ?

UH < ST 9a13¢ ek g0 UTerehgeh! ISTIAET shl TUMFT shigd & St & |

Provide two reasons that make the count of prokaryotic species
difficult.

39 A 1 M Tafay fSeert o8 vgell IR ST Su=m foman = | 39 U % 8
T ST AT BT 3 qAT UM 9T IThT o1 U1 BidT & 2

Name the disease that was first to get the gene therapy treatment. Write
the cause of the disease and the effect it has on the patient.

Tregl a1 & 1 3@ HIT S ATARMehd: TUTANG Sdl sl ITFFT BT G2
&l |
Write any two ways how genetically modified plants are found to be

useful.



13. T4 IBHIY o hadl MY & T NG ST R 38h YTl T AMHhA hifT | 2

Draw and label the parts of the head region only of a human sperm.

14,  “3Aa:HIhIgeT Y] SHaRM qT “FWeh 3d:halidl TG & T
S TRt 8 | ¥ Uh-ge @ fopg wehr 3 Bit 8 2 2

“Intra-cytoplasmic sperm injection” and “gamete intrafallopian transfer”
are two assisted reproductive technologies. How is one different from the
other ?

15. @@Wﬁm@ﬁmﬁm%@ﬁ%“@qﬁm%E.coliﬁlac
AU fopT TopR 1 SR 2 2

How would lac operon operate in E. coli growing in a culture medium
where lactose is present as source of sugar ?

16. Hfsh¥ Tfawem qem guey gfawen 7 fave hifSm | 2
arerat

I IS T g Hh0 | 3T §d13T |

Differentiate between active and passive immunity.
OR

Differentiate between outbreeding and outcrossing.

17. U @ Sagdl gl % 9W fafge st o (Ffed) 9| 8 | aTed 7 oh
JAfThI ITER o A BOD & TR W 3961 1 YHTd U<al 7, fafau | 2

Name two groups of organisms which constitute ‘flocs’. Write their
influence on the level of BOD during biological treatment of sewage.

18. Saurenfiehl Tt & fow wifsmeeedl w wmd e =4t Afa ' 2 e
faftrat fimmse fmes gro W foman s wehar 2 | 2

Why is making cells competent essential for biotechnology experiments ?

List any two ways by which this can be achieved.

57/3 5 P.T.O.



19.

20.

21.

22,

57/3

@vus C

SECTION C

(a) RNA 9chimRer 111 o 2Tafshee (STIoreH) 3cd1g IT-RIT Bid 3 2
(b)  “stremTed (hfm)” qun “gesrm (fam)” 4 faves i |
(¢0  hnRNA % qU-q0 fafew |

(a)  What are the transcriptional products of RNA polymerase I1I ?
(b)  Differentiate between ‘Capping’ and ‘Tailing’.

(c) Expand hnRNA.

T R0 Fq1d g AR fop BTEi-afient @ fopd TehR SWTford o ST @ehall
2 |

Giving three reasons, write how Hardy-Weinberg equilibrium can be
affected.

FAT A Y o1d Bl GHIT Hd 3§ o Tldfssd @ SfaAiiar § 907 o a1
Raar€rmt 1 “Ti” qhier foram ST T1fET 2 799 I o g9 § A9 SR

ATy |

Do you support ‘Dope’ test being conducted on sportspersons

participating in a prestigious athletic meet ? Give three reasons in
support of your answer.

fopell Tk UE TRl 1 gHE GINT TE 3IEH1 qUH I rEeh gra TRt
TR T 99 | Teh JRE-Heh T 0e ITe fohan ST |ehal 2 |

Suggest and describe a technique through which a virus-free healthy

plant can be obtained from a diseased sugarcane plant.

6



23.

24.

25.

57/3

frfaiea # fawg i
(a) HS=E AT ASTAYSITORTor
(b)  ITSHSIh qAT HllaySTh Sq

(c)  ST-INeho qUT 3T-NhHaI 3

Differentiate between :

(a) Xenogamy and Geitonogamy

(b)  Oviparous and Viviparous organisms

(c) Parthogenesis and Parthenocarpy

T I9Yh IQTE od U 39 fawiwes 1 awmla o foww # wwsmsy o R

fowes & @1 firg Uefied (Terepedt) Ta™ o fic Teh G Jehe Bid 8 | 30 YK
o ITid Ifaeq w1 9 fafan | 3

Explain with the help of a suitable example the inheritance of a trait
where two different dominant alleles of a trait express themselves
simultaneously in the progeny. Name this kind of inheritance pattern.

y O o 0

E. coli AT a8 pBR322 &l Tsh AT 3TW sA13C 3R 350 Fiferfad

T ATHTR I : 3
(a) ori
(b) rop

(¢ frufafem gfaty sia
@  erEEfred gfely S
(e)  Wfdeed ¥&A BamHI

(f)  Tfaaed ¥ EcoRI

HAAT
7 P.T.O.



26.

27.

57/3

(a)

(b)

EcoRI GRI 989 I aTd ~(aAI3TIeIgs] o 1A dTcl Teh dTash adl

T foSTd DNA % @Uei o1 3@ 15T |

EcoRI <h1 TshaT & IUUd s 918 DNA @Ug q¥T fISTdi™a DNA ©Ug
R 18T qor feuf {40 o1 i HifST |

Draw a schematic diagram of the E. coli cloning vector pBR322 and mark
the following in it :

(a)
(b)
(c)
(d)
(e)
)

(a)

(b)

ori

rop

ampicillin resistance gene
tetracycline resistance gene
restriction site BamHI
restriction site EcoRI

OR

Draw schematic diagrams of segments of a vector and a foreign
DNA with the sequence of nucleotides recognised by EcoRI.

Draw the vector DNA segment and foreign DNA segments after
the action of EcoRI and label the sticky ends produced.

e Sger d yaeia oy ffie &1 om@ s iR 3ue fawg #
HAAEY | 38 39 ThR 1 gl AT & ?

Draw and explain expanding age pyramids of human population. Why is
it so called ?

SHAEERAT qAT FFerg gRIGUGT @l Sa-FE= @ei % §9 R geR
FEHTA fohaT ST B ? T8l SUTsY TR TSHATRRI hl ST 3781 ol i
ECCACRIS I

How are Baculoviruses and Bacillus thuringiensis used as bio-control

agents ? Why are they preferred over readily available chemical
pesticides ?



Qs D

SECTION D

28. (a) 39 WA Jlg wiaww 1 AW faRaw Seehr fEaw 39 axfie g s

g {‘;—Ter}.

39 TR | I GRITT § ? e gig H $HenT "™ sy |
(b) TEAT EETA TR Fhg I5h T IWM Hd §C I8 &FUAT h
forgia @memsy | 5
AT

(a) 39YH 3N <d ¢ HATST fop ol dvw i € Sl &1 varg o
YR BT 2 | 29 fuufie o s o foraer yftes! s 2 2

(b)  Tifefaeht faufiet 6t 1% g1 ufeEmd faReaw |
(a) Name the population growth pattern the equation {(;—lfer}

€€

represents. What does “r” represent in the equation ? Write its

importance in population growth.

(b)  Explain the principle of carrying capacity by using population

Verhulst-Pearl logistic growth curve.

OR

(a)  With suitable examples, explain the energy flow through different

trophic levels. What does each bar in this pyramid represent ?

(b)  Write any two limitations of ecological pyramids.

57/3 9 P.T.O.



29.

57/3

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

forelt U8 STgaeTSl o ThEL i T HIE 1 ARG 15T, ord
WA SiS1Ug & sfisuegr @ =g 13 fomrs T8 & | sed FHefeiaa
T 1 AW T : (1) afdem, (i) YO N, (i) TEEe,
(iv) TSGR |

Jfciehll T | AT 0T o6 T Ugad R, Fo=q g1 T 300 -

g2 gt &, THATSY |

AT

AHE VST hl Teh Ul AU S H1 NG oHRY od Hidg
qfeaw o+ ok fafere gieentsti 1 stk afi@eq fo@mn m & |

1 FATST o G ATE SR qun fuesredt gl o wal W fewuft
HIIT |

Draw a longitudinal section of a pistil of an angiosperm showing
the growth of the pollen tube up to the micropyle of the ovule.

Label (i) stigma, (ii) embryo sac (iii) pollen tube (iv) micropyle.

Explain the events that occur, upto fertilisation, when the

compatible pollen grain lands on the stigma.

OR

Draw a transverse section of a human ovary showing the
sequential development of different follicles up to the corpus

luteum.

Comment on the corresponding ovarian and pituitary hormone

levels during these events.

10



30.

57/3

T UH ThEH Thl hl Fy FEt dh o Hehi0T 1 TZETe oIse St g Hex-uidi
% S q91 qF TS 9 o offe 39 Bl o O (foaeiet fomwes) & @ ¥
B @A | o T 3 dewit # mimd % wey W fewft iy |

AT

forelt dadifem & ot 39 areft grafspem (STqered) 6t gfskn &1 @i
HIT |

Work out a monohybrid cross upto Fy generation between two pea plants

and two Antirrhinum plants both having contrasting traits with respect
to colour of flower. Comment on the pattern of inheritance in the crosses

carried above.

OR

Describe the process of transcription in a bacterium.

11



BIOLOGY (Theory)
SECTION A 57/3
1. Name the material used as matrix in gel-electrophoresis and mention its role.

Ans. Agarose gel / seaweed; sieving effect to separate DNA fragments Vatls

2. State one reason for adding blue-green algae to the agricultural soil.

Ans. To increase fertility of soil /to fix N2-/enhance N2- content 1

3. Give one example each of a fungus which reproduces by:
(a) Budding
(b) Conidia

Ans. a)yeast b) Penicillium Yo+ 12

4. State one reason for adding blue-green algae to the agricultural soil.
Ans. To increase fertility of soil /to fix N2/enhances N2 content 1

5. Identify and write the correct statement:
(@) In Grasshopper males two chromosomes are X and Y type.
(b) In grasshopper males there exist XO type of sex —determinants.

Ans. (a)

6. What will happen if DNA replication is not followed by cell division in a eukaryotic cell?
Ans. Results in polyploidy/ chromosomal abnormality 1

7. Name the two gases contributing maximum to the green house effect.
Ans. CO, & CHy4 Vot

8. Write the level of biodiversity represented by a mangrove. Give another example falling in the same
level.

Ans. Ecological; Estuaries/desert/rain forest/coral reef/ wetland / alpine meadows (anyone) '42+2



SECTION B

9.  Fish mortality increases with influx of nutrients in a fresh —~water body write two reasons. How will
the influx of nutrients affect the BOD level of this water body?

Ans. Algal bloom/deprive water of dissolved oxygen/cause increase in BOD level (1+1)

10. Provide two reasons that make the count of prokaryotic species difficult.

Ans. Conventional taxonomic methods (Morphological) not suitable; difficult to culture in lab. (1x2=2)
11. Name the disease that was first to get the gene therapy treatment. Write the cause of the disease and
the effect it has on the patient.

Ans. Adenosine deaminase deficiency 1
Deletion of gene for the enzyme adenosine deaminase e
Crucial for immune system to function Y

12. Write any two ways how genetically modified plants are found to be useful.
Ans Tolerant to abiotic stresses/reduced reliance on chemical pesticide/reduced post harvest losses/increased
efficiency of mineral usage/enhanced nutritional value (Any two) (1x2=2)

13. Draw and label the parts of the head region only of a human sperm.

Ans. Plasma membrane, Acrosome; Nucleus;

Plasma
¥ =T |'|'|1_"ﬂ]h'l'n':‘u1-“-"

e ApTOROITIE

Muclens conlaining
— chromosomal materal

: (2 x 3labels+Y2 diagram=2)
14. “Intra- cytoplasm sperm injection” and “gamete intrafallopian transfix’” are two assisted
reproductive technologies. How is one different form the other?
Ans. ICSI-sperm is directly injected into the ovum 1
GIFT-Transfer of ovum collected from a donor into the fallopian tube of another female who cannot produce
but can provide suitable environment for fertilization 1
15. How would lac operon operate in E.coli growing in a culture medium where lactose is present as
source of sugar?
Ans. Lactose(Inducer) binds to repressor,/repressor does not bind to operator/z,y,a-transcribe (lac
mRNA )Translation ([]- galactosidase/permease/transacetylase) (Y2 x 4=2)
16. Differentiate between active and passive immunity.
OR



Differentiate between outbreeding and outcrossing.
Ans. Active immunity- When a host is exposed to antigens, which may be in terms of dead or living
microbes/proteins; antibodies are produced in the host body
Passive Immunity- When ready made antibodies are directly given to protect the body against foreign

agent /antigen/ protein 1+1=2

OR
Out breeding- breeding of unrelated animals between same breeds, no common ancestors /between

different breeds/cross breeding/different species/ interspecific hybridisation
Out crossing-Mating within same breed, no common ancestors for 4-6 generations (1+1=2)

17. Name two groups of organisms which constitute ‘flocs” .Write their influence on level of BOD during
biological treatment of sewage.

Ans. Aerobic bacteria; fungi; they consume organic matter of effluents; use 02/ reduce BOD 2

18. Why is making cells competent essential for biotechnology experiments ? List any two ways by which

this can be achieved.
Ans. .-Enable host cells/bacteria to take up DNA/ r-DNA
- Bacterial cell treated with (divalent cation) Ca™ + heat (42°C) +r-DNA on ice / /microinjection/gene gun/

vector disarmed pathogen 1+1=2
SECTION-C
19. a) What are the transcriptional products of RNA polymerase 111 ? 3
(b)Differentiate between ‘Capping’ and ‘Tailing’.
(c) Expand hnRNA.
Ans. a) tRNA,5srRNA,snRNA
b) Capping-addition of "G,/ "GTP . Tailing-Poly A tail/200-300 adenylate residues
¢) Heterogenous nuclear RNA
20. Giving three reasons , write how Hardy — Weinberg equilibrium can be affected. 3

Ans Gene flow-/ Gene migration- changes gene frequency(gain or loss)
Genetic drift-By chance change in frequency
Recombination - mixing causes change in frequency —
Mutation-heritable changes
Natural selection- Speciation (any three)



21. Do you support ‘Dope’ test being conducted on sportspersons participating in a prestigious athletic
meet ?
Give three reasons in support of your answer.

Ans. Yes, it helps to diagnose unnatural enhanced performance, unethical (Cheating )or any other appropriate
points. 1+1+1=3

22. Suggest and describe a technique through which a virus-free healthy plant can be obtained from a
diseased
sugarcane plant.
Ans. Apical/axillary meristem; remove meristem; grow in vitro 1x3=3
23. Differentiate between

(a)Xenogeny and Geitonogamy
(b)Oviparous and Viviparous organisms
c)Pathogenesis and Parthenocarpy

Ans. a) Xenogamy- transfer of pollen grains from anther to stigma of a different plant-brings genetically
different pollen grains
Geitonogamy- Transfer of pollen grains from the anther to the stigma of another flower of same

plant Vot =1
b) oviparous- Anmials that lay eggs
viviparous- Animals giving birth to young ones Vot=1 c)
Parthenogenesis- female gamete undergoes development to form new organism without fertilization.
Parthenocarpy- fruits which develop without fertilization Vatla=1

24. Explain with the help of a suitable example the inheritance of a trait where two different dominant
alleles of a trait express themselves simultaneously in the progeny. Name this kind of inheritance

pattern. 3
Name- Co-dominance 1

1" 1 = Blood group AB e

Both alleles dominant

"t ox PP Y

" I Y

"B Y



25. Draw a schematic diagram of the E. coli cloning vector pBR322 and mark the following init: 3
(a) ori
(b) rop
(c) ampicillin resistance gene
(d) tetracycline resistance gene
(e) restriction site BamHl
() restriction site EcoRlI
OR

Draw schematic diagrams of segments of a vector and a foreign DNA with the sequence of nucleotides
recognized by EcoRlI.

Draw the vector DNA segment and foreign DNA segments after the action of EcoRI and label the sticky
ends produced.

Ans. (a)

72 X 6=3

OR



Vg:ctor DNA Foreign DNA

¢ ; §
Al [t 1] [C G|
C| (1| [T] |A] [A] |G C G
l EcoR1
o Sticky end
Sticky end o

Vector DNA, Foreign DNA, Sticky ends, Arrow for joining, Correct sequence, Correct position for cutting
¥ X 6=3

26. Draw and explain expanding age pyramids of human population. Why is it so called ?

Ans.
Post-reproductive e
Reproductive
Pre-reproductive [_.1 P
Expanding
expanding age pyramids of human population explains that population is growing, because pre reproductive age is
more in number (2 x 3 labels+ 2 diagram+'2 explanation+'2 reason=3)

27. How are Baculoviruses and Bacillus thuringiensis used as bio-control agents? Why are they preferred
over readily available chemical pesticides?

Ans. Baculovirus-used as species specific/narrow spectrum//insecticidal application
Bacillus thurengiensis-available in sachets as dried spores which are mixed with water and sprayed
(‘any one difference)
No negative impacts on plants, mammals/birds/fish/non target insects (1+1+4+%=3)
SECTIOND

28. (a) Name the population growth pattern the equation {dN / dt =rN} represents. What does “r”
represent in the equation ? Write its importance in population growth. 5



(b) Explain the principle of carrying capacity by using population Verhulst-Pearl logistic growth
curve.

OR

(a) With suitable examples, explain the energy flow through different trophic levels. What does each
bar in this pyramid represent ?
(b) Write any two limitations of ecological pyramids.
Ans. Exponential/geometric 1
a) r= Intrinsic rate of natural increase,

importance — higher the ‘r’ higher the population growth/any biotic or abiotic factor on population growth 1

b) Given habitat has enough resource to support a maximum possible number beyond which no- further growth is
possible. This is carrying capacity K asymptote 1+1
OR
a) In an ideal energy pyramid the primary producers convert only 1% of the energy in the sunlight available to them.
the subsequent trophic levels pass on 10% of the energy received from previous trophic level to the next trophic
level.
each bar /level in the pyramid represent the amount of energy transferred to the next trophic level.
b) (1) did not take into account the same species belonging to 2 trophic levels.
(i1) assumes simple food chain and not food web
(ii1) Saprophyte are not considered (any two)

29. (a) Draw a longitudinal section of a pistil of an angiosperm showing the growth of the pollen tube up
to the micropyle of the ovule.

Label (i) stigma (ii) embryo sac (iii) pollen tube (iv) micropyle.

(b) Explain the events that occur up to fertilization, when the compatible pollen grain lands on the
stigma.

OR

a) Draw a transverse section of a human ovary showing the sequential development of different follicles
up to the corpus luteum.

b) comment on the corresponding ovarian and pituitary hormone levels during these events

Ans a)



: f. ~ > Stigma

Pollen tube

Embryo sac

Micro pyle

(¥ex4=2)

(b) Pistil accepts the pollen and pollen grain germinates on the stigma to produce a pollen tube which passes through one
of the germ pores, content of the pollen grain move into the pollen tube and pollen tube grows through the tissues of the
stigma and style to reach to ovary, the generative cell in the pollen grain divides and form two male gametes, pollen tube
enters the ovule through micropyle and then enters one of the

synergids through filliform apparatus, two male gametes from pollen tube released in to the cytoplasm of synergids, one of

the male gametes moves towards the egg cell and fuses with its nucleus (¥2x6=3)
OR
(a)
Primary Tertiary follicle
Blood follicle Showing antrum

Graafian
follicle

vessels

Corpus
luteum

any four correct labels (¥x4=2)



(b)

The secretion of gonadotropins increases gradually during the follicular phase ,stimulates follicular development as well as
secretion of estrogens by the growing follicles. Both LH and FSH attain a peak level in the middle of cycle. Rapid secretion of
LH, induces rupture of Graffian follicle ,and there by the release of ovum.// explained with diagram. %x6=3..

Developing Regressing

g Developing follicle Mature follicle corpus luteum i cpeafie
. 5

ile® &gy D@
5 Qvulation

i

5]

&

§'g

S

e

a

=)

(5}

2

:

8

=) - N ) . |

Days g 13 15 17 19 21 23 25 27 29/1
Menstruation Follicular phase Luteal phase Next cycle
\ (Proliferative phase) (Secretory phase) begins

Menstruation , Follicular/proliferative phase, Luteal/ secretory phase along with parallel changes in ovary and

uterus (1+1+1=3)

30. Work out a monohybrid cross up to F2 generation between two pea plants and two Antirrhinum

plants both having contrasting traits with respect to colour of flower. Comment on the pattern of
inheritance in the crosses carried above. 5

OR

Describe the process of transcription in a bacterium.



Ans Any trait pea plant Red White
(Tall) (dwarf) parent RR X T Ve
Parents TT X tt Ve R r
Selfing F1 Rr X Rr
Gametes T t (progeny)
Selfing F1 Tt x Tt % RR Rr Rr 1
(Progeny) (Red) (Pink) (Pink) ( White)
F2 TTTtTt tt
Phenotypic ratio 3 : 1 Ve phenotypic ratio- 1 12 1 72
(Tall) (dwraf) (Red) (Pink) (white)
Genotypicratio 1 (TT): 2(Tt): 1(tt) % Genotypic- 1: 2 : 1 )
Pattern — Dominant/recessive Ya (RR) (Rr) (rr)
Incomplete dominance !
OR
Explanation
Initiation- RNA polymerase binds to promoter and initiates transcription. 1
Elongation- RNA polymerase also facilitates opening of the helix and continues elongation. 1
Termination — once RNA polymerase reaches the terminator region, the nascent RNA falls off and also the RNA
polymerase 1
(Name & function)RNA polymerase- 1
Initiation factor (Sigma) )
Termination factor (rho) )
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