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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.



Qus A
SECTION A

BRA T8 U § Fai9eh ANGH ¢ aret af 8l o AW Ry |

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

e (=) gr gfaefia Safafaear &1 =@« gar 3, fafge | st ww o
A T 13 Teh HIT IGEW0 AT |

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

SA-IGARE Toed H YL & §9 U sEaUE T 9 At gerd 1 Am
forRaw o7l gEehl e +ft saTsT |

Name the material used as matrix in gel-electrophoresis and mention its
role.

HY 9 1 gt ATl MY I 6 98 H Th HROT Faq1sy |

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

Ffe forell Gehgeh! IR § DNA Jfdshid BH o &G IR THTSH &1 Bl
B, ol o1 B 2

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

frafarfiea & @ @€l ser ggene ot 38 fafew

(a) gIFIfper WH TH X A1 Th Y SHIATEN BId 2 |

(b)  gIEifEer WH G X HIEEE B § |

Identify and write the correct statement :

(a)  Drosophila male has one X and one Y chromosome.

(b)  Drosophila male has two X chromosomes.

UqT 991 7 Toh 9= I TH-I HAdt W H TET BT Th TThiaeh THHTES il
8, Th HNUl 5T |

State one reason why breast-feeding the baby acts as a natural
contraceptive for the mother.
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10.

11.

12.
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fafafigd oo S99 9 919 TH-Us Y 1 3ee difY

(a)  SUEH

(b) TR

Give one example each of a plant that reproduces by :
(a)  runner

(b) offset

wus B

SECTION B

Jaenfiehl = % fow wifdreneT s gwed sAEr e e ® 2 w8 @
foferat fimmee fSraes g van fepam S gedr 2 |

Why is making cells competent essential for biotechnology experiments ?
List any two ways by which this can be achieved.

FfFerg grRIGOIgE B B (‘ery’) S 1 Hohd <d B ? hUTH sl HHA o foTT
9w e At |

What do ‘cry’ genes in Bacillus thuringiensis code for ? State its
importance for cotton crop.

Toregl a1 & 1 3@ hIT Sl ATIFMehd: FANRA SiTEl T ITAF AT G
&l

Write any two ways how genetically modified plants are found to be
useful.

UH T R §A1sQ fSIeh gRT UTeehgeh! TSI shl TUMT Shidd & STt & |

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



13. VNI TP F1 BT 8 ? $Hh B I BRI FAT AT 7, FATST 3T A1 &
gHh al gliehteh I4Ta i fafay | 2

What is an “algal bloom” ? State its cause and any two harmful effects.

14. T IBHIY] o hadl MY & T TG ST R IGh YTl T AMHhA HifT | 2

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

15. Tfgs mMicE ® @ gar 8 o 9 fohe YR @ R &9 ° MRy
8°? 2
What do oral pills contain and how do they act as effective
contraceptives ?

16. 3IUS % HW%e WGl ATl qAT It GGl a1l AT T IGTE o gU HHesy foh
Th{d § STh{de 90T fohE YRR BT & | 2

Explain how natural selection operates in nature by taking an example of
white winged and dark winged moths of England.

17. Gfspa gfaen qom gue gfawen 7 fave hifsm | 2

HAAAT
RIS AT S8 HRWT | 3R AT |
Differentiate between active and passive immunity.

OR

Differentiate between outbreeding and outcrossing.

18. UH T Sagdl gl o IW fafge it o (FATed) 9 g | afgd 7 oh
b 3TN & R BOD & & W 39ehT 1 YHTd Jsdl 7, fRay | 2

Name two groups of organisms which constitute ‘flocs’. Write their

influence on the level of BOD during biological treatment of sewage.
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19.

20.

21.
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@vus C

SECTION C

forel Tk UEl TR 1 GHE GINT TE IEH1 qUH hitog ek grr Tl
TR T 99 | Teh ATE-Heh T Ne ITe foham 1 dehell 2 |

Suggest and describe a technique through which a virus-free healthy
plant can be obtained from a diseased sugarcane plant.

SHAEERET qAT FfFerg gRIGUGT Bl Sa-FEEe @eEi % ®9 R geR
AT TShaT STAT B 2 Tes SUeTed THRIeh TShATRRN shl ST 3781 bl 41
T feRa ST @ 2

How are Baculoviruses and Bacillus thuringiensis used as bio-control

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

[ S N o

E. coli AT a8 pBR322 &l Tsh AT MW sA13C 3R 350 Fiferfad
ST ATHTHRA HITT

(a)  ori

(b)  rop

(c) ufrtafem afaae sfa

(d) e gty S

(e) Uldeyd T&A BamHI

(f)  Tfdaed ¥ EcoRI

HAAT

(a) EcoRI gRI 99 M I J[FAACEE! & FIhH Tl Teh dTgeh ql
T fasidia DNA & @Usi &l 3@ 15T |

(b)  EcoRI <! fsraT o 3I90d & 918k DNA @UE q1 fosiidi DNA @8 &
R 18T qe feufy {80 o1 MR HifST |



Draw a schematic diagram of the E. coli cloning vector pBR322 and mark

the following in it :

(a) ori

(b) rop

(c) ampicillin resistance gene
(d)  tetracycline resistance gene
(e)  restriction site BamHI

) restriction site EcoRI

OR

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

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

22, HIT Y 3H 91 K1 g A @ fop ufafssd @ gfaanfiar § Wi o 9
Tgarert = “Siv” gheur femam ST =fEu 2 19 3T o "W H A9 R
EiEel 3

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

support of your answer.

23. AHE SHHEA H YHREA oY TS H AW ST AR IWh W H
AT | 38 39 JhI 1 hal T & 2 3

Draw and explain expanding age pyramids of human population. Why is
it so called ?
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24.

25.

26.

27.
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@ R Fard g faRay fop grel-ame g fohd Tehr e fomam ST wehan
2 |

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

(a) RNA 7icfizRer 111 % TMEfshs (ST IcUT F1-IT 3Id @ 2
(b)  “stremTed (hfm)” qun “gesrm (fam)” 4 faves i |
(¢  hnRNA %l QU-qU faf&T |

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

(c) Expand hnRNA.

foret Tk T TElua IR Heei for &1 am fafen | 38 Heey faer
FT hHET ATl & ? I8 Tapr Hrar-fudr ¥ gaei § fopa TR Ifvd gar 8 2

Name a blood related autosomal Mendelian disorder. Why is it called
Mendelian disorder ? How is the disorder transmitted from parents to

offsprings ?

(a) P o &I u@l & ool w SEEe diw F®& wE S g2
HHATLT |

(b) TrEE * TR HH & U for 38 NS BEA SEdHTA ]
=T, < L 4TS |

(a)  Why are seeds of some grasses called apomictic ? Explain.

(b)  State two reasons to convince a farmer to use an apomictic crop.

8



Qs D

SECTION D

28. TS UH THTH THUl Hl Fy FEt T o Heh0T 1 ZETE ST ST g Hex-uidi
% S q91 qF TERISHT Wi o o= 39 Bl o U1 (foaeiet fomwes) & @ o
B @A | fp e 3 del § amima % wey W feweft hifs | 5

HAYAT

fret sFifem & ff@t 89 arell gEfeem (sgaed) it e &1 auie
Hifse |

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.

29. (a) 39 TAME Jlg wiawy 1 AW faRae e fEaw 38 e gra g

2 {%ZTN}‘

39 GO H “” 9T SR & ? FASE Jhg H HR Hed sy |

(b) SHHEN @RI UM gfg I H ITAN Fd §Y T8 FHAT
frgra gwzmsT | 5
YT
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30.
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

I9Yh ISR od g¢ EHEATST foh fafira divwr @ @ Sl w1 yarg fohd
TR BIdT & | 39 foufie # T o5 forment fdesl oidt & ?

uritfearfashl foufiret <l <hig 21 itetard ferfay |

Name the population growth pattern the equation {(;—ljer}

(13

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

importance in population growth.

Explain the principle of carrying capacity by using population

Verhulst-Pearl logistic growth curve.

OR

With suitable examples, explain the energy flow through different

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

Write any two limitations of ecological pyramids.

fopeft fgsfiorasht W9 < Weh diter BT YO1 1 TR 3@ SHT3T |

Torelt STTaasist <l Iftuea SISO 1 FTEAT &1 auiF hifT |

HAAT

A 9Tl | -k <! fafire gresensti & faua § 99eimse qon 31 grerenati
feeredt gM! o i Tl o @19 ggey 9amsy |

10



(a) Draw a labelled diagram of a matured embryo of a dicotyledonous
plant.

(b)  Describe the structure of a matured microsporangium of an
angiosperm.

OR

Explain the different phases of menstrual cycle and correlate the phases
with the different levels of pituitary hormones in a human female.

57/2 11



BIOLOGY (Theory) 57/2
SECTION - A

1. Name the two gases contributing maximum to the green house effect.
Ans. CO2, CH4 Yot

2. 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) %2+

3. Name the material used as matrix in gel-electrophoresis and mention its role. 1
Ans. Agarose gel / seaweed; sieving effect to separate DNA fragments Yot+Ys

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
5. What will happen if DNA replication is not followed by cell division in a eukaryotic cell?
Ans. Results in polyploidy/ chromosomal abnormality
6. ldentify and write the correct statement:
(a) Drosophila male has one X and one Y chromosome
(b) Drosophila male has two X chromosomes

i

Ans. Drosophila male has one X and one Y chromosome 1

7. State one reason why breast-feeding the baby acts as a natural contraceptive for the mother.
Ans. Breast-feeding prevents ovulation during lactation/absence of menstruation 1
8. Give one example each of a plant that reproduce by :
() Runner
(b) Offset

Ans. a) Runner - Oxalis

b) Offset - water hyacinth Yo+ 112

SECTION -B

9. Why is making cells competent essential for biotechnology experiments ? List any two ways by which
this can be achieved. 2
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



10. What do “‘Cry’ genes in Bacillus thuringiensis code for ? State its importance for cotton crop. 2
Ans. Cry codes for Bt toxin

1
Bt toxin (protein encoded) are insect group specific 1
11. Write any two ways how genetically modified plants are found to be useful. 2
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
12. Provide two reasons that make the count of prokaryotic species difficult. 2
Ans. Conventional taxonomic methods (Morphlogical) not suitable difficult to culline in lab 1x2=2
13. What ia an “algal bloom * ? State its cause and any two harmful effects. 2
Ans. Excessive growth of planktonic(free-floating) algae 1
Presence of large amounts of nutrients Yo

Deterioration of water quality/fish mortality/toxic to human beings and animals/depletion of O, Yo

14. Draw and label the parts of the head region only of a human sperm. 2

Ans. Plasma membrane, Acrosome; Nucleus;

Plasma
= membrane

— AerOsDTTIE

Nucleus containing
— chromosomal matcral

(¥ x 3labels +% diagram=2)

15. What do oral pills contain and how do they act as effective contraceptives? 2
Ans. Progestogens / Progestogen-estrogen hormone 1

Inhibit ovulation/implantation/alter quality of cervical mucus to prevent/retard entry of sperm(any one) 1

16. Explain how natural selection operates in nature by taking an example of white winged and dark
winged moths of England. 2

Ans. Before industrialization/more white winged moths/as no pollution/lichen growing on tree camouflage/dark
winged moths picked by predators 1

After industrialisation/more dark winged moths/pollution/no lichen/tree trunk became dark/dark winged
camouflage/white winged picked by predators 1



17. Differentiate between active and passive immunity. 2
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
18. Name two groups of organisms which constitute ‘flocs” .Write their influence on level of BOD during
biological treatment of sewage. 2

Ans. Aerobic bacteria; fungi; they consume organic matter of effluents; use O2/ reduce BOD

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

20. How are Baculoviruses and Bacillus thuringiensis used as bio-control agents ? Why are they
preferred over readily available chemical pesticides ? 3

Ans. baculo virus-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+%+%=3

21. 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 BamHlI
() restriction site EcoRlI
OR

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

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

Ans.

Y% X 6=3
OR
V¢ctor DNA Foreign DNA
: ¢ : §
G| (Al [a] 1] 1] [c G
C| [T} [T] |A| |A] 2
t
EcoR1
Vo Sticky end
' >
EERNGELL 'Z\/,8
Sticky end .

Vector DNA,Foreign DNA,Sticky ends,Arrow for joining,Correct sequence,Correct position for cutting
(%2 x 6=3)

22. Do you support ‘Dope’ test being conducted on sportspersons participating in a prestigious athletic
meet ? Give three reasons in support of your answer. 3



Ans. Yes, it helps to diagnose unnatural enhanced performance, unethical (Cheating )or any other

appropriate points 1+1+1=3
23. Draw and explain expanding age pyramids of human population. Why is it so called ? 3
Ans.
Post-reproductive -
Reproductive
Pre-reprodu —
ctive [
Expanding
expanding age pyramids of human population explains that population is growing, because pre reproductive age is
more in number (%2 x 3labels + Y2 diagram+ %2 explanation+%2 reason=3)
24. 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)

25. 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 1
b) one diff 1
c¢) Heterogenous nuclear RNA 1

26. Name a blood related autosomal Mendelian disorder. Why is it called Mendelian disorder ? How is

the disorder transmitted from parents to offsprings? 3
Ans. Sickle cell anemia, 1
As alteration/mutation in a single gene in HbA peptide at 6™ position instead of GAG(Glu)it is
GUG(Val) 1
It is transmitted when both partners are carrier/ the gene (heterozygous) Hb* Hb® 1
27. (a) Why are seeds of some grasses called apomictic ? Explain. 3

(b) state two reasons to convince a farmer to use an apomitic crop.

Ans. a) produce seeds without fertilization 1



b) There is no segregation of characters/farmers can use hybrid seeds year after year/he doesn’t need to
buy hybrid seeds every year(any two) (2)

SECTION-D

28. Work out a monohybrid cross upto 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) (dwraf) parent RR X rr Y2
Parents TT X tt Yo R r
Selfs F1 Rr X Rr
Gamets T t (progency)
Selfing F1 Tt XTt % RR Rr Rrrr
(Progency) (Red) (Pink) (Pink) ( White)
F2 TTTtTt tt
Phenotypicratio 3 : 1 Yo pheuotypi ratio- 1 ;2 o
(Tall) (dwraf) (Red) (Pink) (white)
Genotypic ratio  (TT) : 2(Tt) :: 1(tt) % Genotypic- 1: 2 : 1%
Pattern — Dominut/recessive Y% (RR) (Rr) (rr)

Incomlpete dominance Y

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) Yo

Termination factor (rho) Yo



29. (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-Perl 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- is K 1+1
OR
a) Inan ideal energy pyramid the primary producers convert only 1% of the energy in the sunlight available to

b)

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.

(i) did not take into account the same species belonging to 2 trophic levels.

(i) assumes simple food chain and not food web

(iii) Saprophyte are not considered (any two)
30.
(2) Draw a labeled diagram of a matured embryo of a dicotyledonous plant. 5

(b) Describe the structure of matured microsporangium of an angiosperm.
OR

Explain the different phases of menstrual cycle and correlate the phases with the different levels of
pituitary hormones in human females.



Ans. (a)

Plumule

Cotyledons

—Hypocotyl

U Radicle

Root cap

(¥2x5 labels=2Y%+Y; diagram)

(b) Circular in out line, surrounded by four wall layers ,innermost being tapetum, sporogenous tissue occupies the centre
of microsporangium // diagram with any four labels Yox4=2
OR

Developing Regressing ’—>| .

; 5eve10pi-ng follicle corpus luteum e Sy

Mature follicle

Ovarian events
&
&
L 3

172} 5
©
8 : L T
§g 0
(=} Progesterone i
2 &
g
)
2
£ 1
»
D A e
s 1 “ = >> 13 156 17 1921
Menstruation Follicular phase Luteal phase Next cycle AI 1
', (Proliferative phase) (Secretory phase) begins

OR explained 1x5=5
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