Blow Up SvHabus
11 PUC BIOLOGY (36}

UNIT V1 : REPRODUCTION - 29 HOURS

Chapter 1 : Reproduction in Organisations

1.1 Asex ual Rcf)hl:r;du:{id;t )

Budding {yeast), Binary lssion, encysttion  and
sporalation  (Asmoeba) with  dingramatic  explanation,
Zoospore

{Chlam ydomonas),conidiaf peniciliinm) budsthydray
gemmules (sponges) and Fragmentution

Vegetative propagation - Definition and memtioning the
vepefative  propagules  like runner, sucker rhizome
{ginger and  bunanu).,  wber  (potato).  offsey(wiier
hyacinthy) bulbil ¢agave) wnd Jead buds (Bryophyllum)

2Hrs

5 Hrs

[

2 Sexual Reproduciion - Definition. phases of 1ife cycle-

Juvenile, reproductive pnd senescence phuses, oesirus
and menstrual gveles, . ’ o

Events in sexual reproctuction

1.2.1 Pre-fertihzation Events

1.2.1.1 Gametogenesis -

1.2.1.2 Gumcete Trunsler ) N

1.2.2 Fertilisation, types (externad und internal
Fertilization); parthenogenests

231

2 Hrs

st-fertilicalion evers

30 The Zygote

32 Embryogenesis, Oviparous and Viviparous
animals

0y
] =
2

Chapter 2 : Sexunl Reproduction in Flowering Plants

20 Flower L5 of flower

2.2 Pre-fertbization © Structure and Events
2.2.0 Stamen, Microsporangiuny and Polen Graiu
2.2 Pisnl. Megasporangium (ovule) and

Ensibryo s

&)

2.2.3 Pollination  Kinds of pollination. Agents of
pollination

Gt bweeding devices, Pollen  pistil interaction.

Artificial hybridization

30 Hrs

10 Hrs

2.3 Double Fertilization

244 Post-fenilization : Struciures and events
24,1 Endosperns
24.2 Embrve
2.4 3 Scad

2.5 Aponuxis and Polvenshryony

3 Frs




Chapter 3 : Human Reproduction 9 Hrs
3.1 The male reproductive system i V2 Hrs
3.2 The female reproductive system | ¥ His
3.3 Gamctogenasis 3 Hrs
3.4 Menstrant Cycle 1 Hr :
3.5 Fertilisation and hnplantation I He
3.6 Pregnancy and Embryonic Development
3.7 Purturiiion and Lactation [ Hr
Chapter 4 Reproductive and Strategies 5 Hrs
4.1 Reproductive Health  Problems anclStrene:gics I s
4.2 Population Explosion and Binh Control 1% Hrs
4.3 Contraception aml Medical Termination of Pregnancy 1 Hr
(MTP)
4.4 Sexually ransmilted Diseases (STD 5)
4.5 Infertilivy [ 2 Hrs
UNIT V11: GENETICS AND EVOLUTION - 38 HOURS
Chapter % : Principle of Inheritance and Variation 12 Hrs
5.1 Mendet s Laws of Inheritunce | Hy
5.2 mbhermance of One Gene 3 Hley
5.2.1 Law of Dominunce
5.2.2 Law of Scyreganon
5.2.2.0 Ingomplete Dominance
5.2.2.2 Co-dominance
5.3 Inheritance ol Two Genes 4 b Hrs
5.3.1 Law ol hdependent Assortmeint
5.3.2 Chromosomal theory of Inheritance
3.3.3 Linkave and Recambination
3.4 Sex Determinmtion bk
540 Sex Determination in Human
5.5 Genetic Dwordars 2% His ,
' 5.6.2 Mendeliun Disorders
5.6.3 Chromosomal Disorders l
Chapter 6 ; Mlolecular Basis of Inheritance 12 Hrs !
|
3

G Fhe DINA
6.1 Sructare of Polynucleotide chain
6.1.2 Packaging of DNA Hebix

1 His



sympioms of  Typhoid. Preumonta, Common cokd
Malaria (exchuding hle-cyele of Plasmudium),
Amaebiosis, Ascarissis and Filunasis texcluding
prevenuan and coniol)

6.2 The search for Genetic Malerial 2 Hrs
6.2.1 The Genetic Muterial is DNA(Griffith and Avery
EXpEriments)
6.2.2 Properties of Genetic Material (DNA versus RNA)
6.3 RNA World 1 Hr
6.4 Replication
6.4,2 The Muachinery wad the Enzymcs
6.5 Transcriphon 2 Hrx
6.5.1 Trapscription Unit
6.5.2 Transcriprion Unit and the Gene
6.5.3 Tybes of RNA and the process of transcription
6.6 Genetic Code 2 Fis
6.6.2 1 RNA the Adapler Molecule
6.7 Transkaion | Hr
6.8 Regulation of Gene Expression [ Hr
6.8.1 The Lac Operon
6.9 Human Genome Project I Hr
6.9.1 Sulient Featores of Human Genome
© 692  Application wnd Fuwre Challenges
{excluding methndologics)
6.1 DNA Fingerprinting b
Chapter 7 : Evalution 6 Hours
7.1 Origin ol Life P Hr
7.2 Evolwion of Lifc Forms A Theory 2 M
7.3 Evidences for Evolution (homology.
analogy and embryological: Mentioning the
paleontvlogical evidence)
74 Adaptive Radiation in Darwin s Finches Iy Mr
7.6 Mechanisn of Evolution Y2 Hr
7.7 Hoardy Weinberg Principle (mentioning of 5 factors i Hr
abfecting Hardy-Weinberg equilibrium) ) B
79 Origin and Evolution of Mun (mentioning the stages of P Hr
human cvolution)
UNIT VI : BIOLOGY IN HUMAN WELFARE - 25 HRS
CHAPTER 87 HUMAN HEALTH AND DISEASE H:;?u -
i 8.1 l"ul:hngén delinipon, Mentioning of diseases, cavses and {2 Hrs




Opioids {ckeluding chemical structure),
Cannabinoids (excluding chemical structure).
Cocaine, .
Hullucinugens
Sedatives ,
 Smaking ( effeats of wbacco smoke)
8.5.1 Adolescence and Drug abuse
8.5.2 Addiction and Dependence (including withdrawal
symptoms}
8.5.3 Effcets ol drug abuse
$.5.4 Prevention and Contro]

8.2 IMMUNITY 3 Hrs
3.2.1 - Innate immunity
822 Acquired immunity (including untibody
structure)
8.2.4  Vaccination wikl immunizanon
8.2.5  Allergics {shorl notes)
8.2.6  Avtoimmunity definition
83 AIDS | Hr
Cuauses
HIV replicarion in detail
Symplnnia
Diagnostic st
Prevenlion
8.4 CANCER | Hr
Definition
Types (Benign and malignant oniy)
Causges
Dutection
Bingnosis
Treatmenl
R.5 DRUGS AND ALCOHOL ABUSE 3 Hrs

CHAPTER 9 - STRATEGIES FOR ENHANCEMENT IN FOOD 9
PRODUCTION Hours
9.} ANIMAL HUSBANDRY 4 Hrs
9.1.1 Manngement of farms axd farm aninaks
9.1.0.1 Diry Tarm management
9.1.1.2 Pouluy farm management
9.1.2 Ammal Breeding :
Inbreeding
Outhresding
Caterossing
) Cross breeding
huterspecitic hyvbndization
Controdled breeding (A and MOET)
9.2 PLANT BREEDING 4 Hry

92,1 Plant breeding  detailed account
{Steps i breeding 1o be explaiacd)




9.3 SINGLE CELL PROTEIN

Y2 Hr

9.4 TISSUE CULTURE

e Hr

CHAPTER 10 : MICROBES IN HUMAN WELFARE

6 Hrs

10.t MICROBES IN HOUSEHOLD PRODUCTS
{Curds, Doushening und Alcohol i.e.. Toddy)

{ Hr

10.2 MICROBES IN INDUSTRIAL PRODUCT

10.2.1  Fermenied beverages
10.2.2 + Amihodies
1023 Chemvicals. Epzymes and other molecules

2 Hrs

' 10.3 MICRORES IN SEWAGES TREATMENT

{Detailed atcount of Primary remment. Secondary
treatment and BOD conceptl)
Ganga Action Plan {To be mentioned)
Yumuna Action Plan (To be mentioned)
104 MICROBES IN THE PRODUCTION OF BIOGAS
(Including a typical bingus plant} .

10,5 MICROBES AS BIOCONTROL AU ENTS

1 Hr

e

Y2 Hr

10.6 MICROBES AS Bi‘Oi-I:R'I ILIZERS

¥ Hr

UNIT IX - BIOTECHNOLOGY :12 Hour

v

11

CHAPTER 11 : BIOTECHNOLOGY : PRINCIPLES
AND PROCESSES

7 Hrs

111 Principles of Bioechnology
11.2 Tools of Recombination DNA Technology
11.2.1 Resriction Enzymes
11.2.2 Cloning Vectors
11.2.3 Comperent Host
11.3 Processes of Recombinant DNA Technology
1131 lselaion of te Genetic Muterind {(DNA)
11.3.2 Cutting 0 DNA -t Specifie Locanons
[1.3.4 Insernon of Recombimation 1INA into the Host
cell/Organism
11.3.5 Obtaining the Foreign Gene Product
11.3.6 Dowmstream Processing

CHAPTER 12 : BIOTECHNOLOGY AND ITS
APPLICATIONS :

S trs

12,1 Biotgchnology Applcations in Agriculiure(Bi coton
only)

12 2 Biotechnologicat Applicatons in Medicine
12.2.1 Genetically engmeered insulbin
12.2.2 Gene Thoroapy

12 4 Erthicud Issaes




UNIT XN - ECOLOGY : 24 Hours

13 [ CHAPTER 13 : ORGANISMS AND POPULATIONS 7 Hrs
F3.1 Organisims and its environment ¥ Hr
i3.5.1 Major abiotic factors 1 Hr
13.1.2 Responses to sbiotie factors | Hr
13.1.3 AdAptations ¥ Hr
13.2. Populations 1 Hr
13.2.1 Popularion aitribules
13.2.2 Population growlh P42 His
13.2.4 Population wteractions h 2 Hrs
T4 CHAPTER -14 : ECOSYSTEM ¢ 64 Hrs
4.1 Eeosystem  structure and funciion i V2 Hrs
14.2. Productivity
14.3 Decomposition - : o
t4.4. Energy flow 2 Hrs
145 Ecological pyramidy
14,6 Ecological succession i Y2 Hrs
14,6, 1 Succession of plauts :
4.7 Nutrent cycling L Hr
14.7.1 Ecosystem  carbon cycle
14.7.2 Ecosystem  phosphorous eycle
Note: Sinple schemalic representation o be given.
14.8. Ecosystem services Y2 Hr
15 CHAPTER - 13 - BIODIVERSITY AND 354 Hrs
’ CONSERVATION U
15.1 Biodiversity-Types va Hr
5.1 Biodiversity of world and bndia
15.1.3 The imporiance ol species diversity Lo the ecosysicm 1 Hr
11514 Loss of biodiversiy B b Hr
15.2 Biodiversity conservabon
15.2.1 Why should we conserve biodiversity? il
15.2.2 How do we conserve biodiversiy”
16 Chapter -16 : Enviroanmental issues T s
16.1. Air poltution and its control, I Hr
6.2, Wauer pollution and its control. I Hr
162, Domestg sewaee and industrial effluents
16.2.2 A case study of integrated waste water reatment t1Hr
163 Solid wastes %

16.3.1 A case study of remedy for plasiic waste
6.4 Agrachencals and ther elfects.




16.5. Radicactive wastes.
16.6 Greerr house effect und global warming
167 Orone depletion in the siratosphere

| Y2 His

16.8. Degradation by improper resource utilization and 1 Hr
maintenance.
16.9 Defovesttion
16,91 A case study of people s partivipation i conservation
of forests, -
Total numirer of teaching Hours 120 Hrs




Design of Question Paper
Class : 1T PUC
Subject : Biology

Code : 36

Time : 3Hours 15 Minutesiof which minutes for reading the questians Paper).

Max.iMarks: 70

The weightage of the distribution of marks over different

dimensions of the gquestion paper shall be as follows:

AL Weightage to Objectives:

Objective Weightageéﬁ ‘Marks
. % |

. I!{now%edge-- x 40% 42
Understanding 30% 33
(Application | 15% | 15
sk | as% |15

Note : 1% or 2% variation is allowed per objective.

P—



B. Weightage to vnit/chapter in Biology

i i Total
o Chopler § . No of i
[ ¥ Marks ; Mark
Unit No | Description Hours | THarks : Marks
1 Reproduction i organisms 03 L
2 sexnal reproduction in flowering ' j
vi 2 gé;' xudl reproduction i g 0 05 |25
_____.iplants _ 4
3 i Human reproduction’ AR,
b4 i Reproductive Healih 05 405
3 Principlc of ‘Inherttance arwd . : " :
N carrtion _ =
W . Molecular Bagig of inheritance 12 i
: 7 i Evolution 06 403
P % Vuman health and diseuses L os
P Swategics for enhancement of tood O gy
Vil 4B veme 09+ oes o 2
. products e ! i
| Wi Mdicrobes in Fluman welfive m_ﬂ(}i B )
L1t i Bwotech : Principles and Processes 1 y
X o Dhotech : Apniication 95 43
i3 1 Orgamsm and Populatron 07 04 .
o b | Ecosystem ' 06 122 ¢ 06 27
’ 13 i Biodiversity and Conservation - 03 1221 04
6 Euvirommental Tssoes 7 0 e )
Total 120 ' 105

Note Variation of ong mark per chapter/unit is allowed. Howsever the Lotal marks shouid

not gxceed 105




ALY

C. Weightage 1o forms of Questions:

Number of Number of .
" " . : Units to be
Part Type of questions Main question to question to be covered

: — be set answered
[ | PR ¥ SR b,
A 1 mark Vlwf[ shor 10 10 N
gnswer{Vsa) o . ‘é'
i p | 2marks -shon 8 c >
H answer(SAl} ¢ w
| ¢ |3marks—short ' § < 2
! Jomswer{sad) : .
S S S et - 2
o Sec-l ; 0b 64 [
g |2 marks —tong S o PR o
answe{lA) Sec-i { 05 03 i

D.Weightage to level of difficulty:
Level Weightage Marks |
’ " Fasy 40% R
- Averane 40% . ..} 28
Dilficult 20% ! i4

&enerol instructions:

Questions vhould be dear, unambigeaus understandable and free Brom grommatiest

€S

Cuestions whach are based on sams concaepts, law, act ete, and which gererate the

seme answer should not be repeated under different forms(VSASA and LA

e —— it




“ BLUE PRINT FOR SUMMATIVE ASSESSMENT
2 YEAR PUG -SEBIECT: BIOLOGY (36}
CHAPTER-WISE WEIGHTAGE )
N ! i : I APPLCATIINI ; ! :
. i 3 : t ] H TOTAL ' f
’f&'iﬂm‘t CHAPTER “msiu::;s; K‘\IGW‘!‘._EDGE } UNDERSTANDING | SPPREGIATION SHILL T _: ;g;.:{; : RENARMS
i { i E‘M§1u|zulm(sm‘;mfm!m%smfm{mgm_[sm,m m.fsmlsm?m zu'zmng
‘e —h e e . 5 e LU S WY TP SEUNIUL S SIS FR R =Y E : P -
_UNIT VI, REPRODUCTION ) ~ ) ,
T ) REFRODUCTION ¥ DRGANIS : : ; 1
IR RERHSS RCTIGN N VE T : o
\ni 29 PLANTS - . i :
i S O LA I
CUNIT Vil GENETICS AND EVOLUTION
TS PRINCPUES OF INHERITAHCE AND ™ T
i | VARMTION :
V| 30 e eoltonamassormiaTARGE T2 26 T
| R
UNIT VI BIOLOGY AND RUMANWELFARE . - . .
" 2, HUKAN BEALPH AND DISEASE 10 . I A I
; ' 5, STRAVEGIES FGR ERHARCERERFOF ~ 1 " ; 1 o
IR oo st G TR R A2 IR
| 0. PHCROBES INHUMAN WELFARE 3 1 :
L UNIT IX, BIQTECHNOLOGY
] i MEIDTECHNDLOGY-PRICHIFLES AKD T 71 1o .
R A S R LA
71 BIETECHNOLG6Y AND 115 ‘ 5 B ’ Ly 5
| ! APPLICATIONS e L ) i ) i
iuNTx.ECOLOSY . . o e
1 [ 713 ORGANISMS ANG POLULATON -~ - | 7 ! RN R .
x| g | VECOSISIEY L B L T S I -
! i Y5 BIODWERSITY AND CORSERVATION '3, ! | I SO SRR
i i 16 EIRORIENTAL ISSUES T A I 1 g
| v | TOALL 120 1 M54 [ 16 & 8 1. 105
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MODEL QUESTION PAPER
SUBJECT: BIOLOGY (36)
2nd year PUC
Time: 3 Hours and 15 minutes Max Marks: 70

GENERAL INSTRUCTIONS:

i} This question paper consists of four parts A, B, C and D Part D consists of two paris Section-l and Section-It.
ii) All the Paris are Compulsory. -

i) Draw diagrams wherever necessary. Uniabelied daagrams or illustrations do not attract any marks.

PART-A

Answer the following questions in One Word or One Sentence each: - 10x1=10

1. Name the hormone that induces rupturing of Graafian foflicle.

2. Sertoli cells are vary much essential during spermatogenesis. Why?

3. Define term ‘saltation’,

4. Name the pathogen that causes amoebiasis.

5. What is micropropagation?

6. What are Flocs?

7. Mention significance of gel electrophore31s in rDNA technology 8. Why the cells of malignant tumors
are considered dangerous’?

9. Why Western Ghats are considered as ong of the biodiversity hotspois?

10. "Some animals, if unable to rmgrate might avoid the. stress by escaping in time". Justify the
statement citing one example.

~ PART-B
Answer any FIVE of the following questmns in 3-5 sentences each, wherever applicable:
5x2=10

11, What is parthenogenesis? Name an animal showing this.

12. Differentiate between incomplete dominance and co dominance.

13. “Darwin's finches represent one of the best examples for adaptive radiation”. Comment.

14. Draw a neat labeled diagram of an antibody moleculs.

15. What happens if there is a continuous inbreeding in animals? Discuss the strategy to overcome the
problem associated with continuous inbreeding. R

16. Draw a neat labeled diagram of sparged stirred tank bioreactor.

17. Write a note on co-extinction.

18. "India is rich in genetic diversity”. Justify this statement by giving two examples.

PART-C
Answer any FIVE of the foltowing Questions in 40-80 words each, wherever applicable.

5x3=15
19. Name the following:

1) Asexuval reproductive structures of Hydra.

it} Vegetative propagules of Agave.

ii§) The plant that flowers once in twelve vears.

20. Differentiate between Mierosporogenesis and megasporogenesis.

21. By using Punnel square, schematically represent the dibybrid cross experimeni conducted by
Mendel using seed color and seed shape of pea as characters.

22. a} Write a note on homologous organs. (2}

b) Write the scientific name of man like primate who probably lived in East African grassiands about 3-
4 mllion years ago. (1)

3



23. Describe the effects of drug abuse.
24, Wrile a note on downstream processing.
25. Draw a simplified schematic representation of phosphorous cycle. -
26. Define ecological succession. Mention the two types of succession in plants based on the nature of
the habital. What is a pioneer species?
PART-D
Section-|
Answer any FOUR of the following quest}ons on 200-250 words each wherever applicabie.
4x5=20
27. Explain how some plants are adapted for achtevmg pollination through wind.
How Vallisneria and seagrasses achieve pollination?
28. a) Draw 2 neat labelled diagram of sectional view of seminiferous tubule({3).
b} Explain the mechanism of parturition with the help of fetal ejection reflex (2).
29. What is inferlility? How infertility is treated by assisted repreductive technologies like WVF-ET and
ZIFT?
30. What are the salient features of double helical structure of DNA?
31. Draw the schematic structure and explain the different regions of a transcription unit.
32. Discuss the contribution of Sutton and Boveri by.making a comparison between the behavior of
chromosomes and genes during meiosis, to explain Mendel's Laws.
Section-il
Answer any THREE of the following questions in 200-250 words each, wherever apphcable
3x5=15
33. Explain the main steps involved in the breeding of a new genetlic varteiy of crop plants.
34, "Genetically modified plants can reduce the use of chemical pesticides”. Justify the statement.
Write a note each on Bt toxin and Bt coton.
35. a) Describe the roles of: i) Microbes in biogas productlon (2) i) Mycorrhiza as biofertilizer (2)
b) Name the fungus that produces cyclosporin A (1). ' '
36. a) Explain how Mediterranean orchid adapied to ‘achieve pollination. {2)
b} Describe the importance of predators in an ecosystem {2).
¢) What is Gause’s “competitive exclusion principle™?
37. Describe the participation of people in the conservation of forests in India by taking Bishndi
community incident and Chipko movement as examples. Add a note on Joint Forest Management.

...................



MQODEL QUESTION PAPER
SUBJECT: BIOLOGY (36)

20d year PUC
ANSWERS
REFER
PAGE
Qe ANSWERS/VALUE POINTS | marxs | MO M
TEXT
BOOK)
PART-A
Answer the following questions in One Word or One Sentence each: - 10x1=10
1 Name the hormonethat induces rupturing of Graaftan follicle, 51
. | LH/Luleinizing Hormone S
2 Sertoli cells are very much essential during spermatogenesis. Why? 43
Sertoli celis provide nutrifion to the germ cells during spermalogenesis.
3 Define term ‘saltation’. 135
Single step large mutation that caused the speciation is called saliation.
Name the pathogen that causes amoebiasis.
4 . . 148
Entamoeba histolytica
What is micropropagahon’?
5 - 1 The method of produging large number of piantlets in a short period of time ihrough lissue culture 1s i 177
called micropropagation. .
What are Flocs? . . ' i
6 | Flocs are masses of bacteria associaled with fungal filaments to form mesh like struclures formed i 184
| during secondary treatment of sewage. ;
Mention significance of gel electrophoresis in rDNA technology. : L
7 The fragmenis of DNA obtained after cutting of DNA by restriction endonucleases can be sepafated 198 -
by Gel electrophoresis.
Why the cells of malignant tumors aré considered as dangerous?
These cells grow very rapidly, invading and damaging the surrounding normal b lissues.
OR ,
' As the cells of malignant tumor actively divide and grow thay also starve the normal cells by
8 | competing for vital nuirlents 2 157
"{OR %
Cells sloughed from such lumors reach dlstant siles through bloed and wherever lhey get lodged in
the body, they slart a new tumor there,
. . ___-Any one -1 mark
} “Western Ghats are considered as one of the biodiversity hotspots”. Why?
|9 | Because Wesiern Ghats are the ragions with very high levels of species richness and high degree of 266
. endemism and hotspots are also regions of accelerated habitat loss. N
“Some animals, if unable to migrate, might avoid the stress by escaping in time”. Jusiify the |
statement citing one exampte. :
For example, ]
Bears enler inlo a state called hibernation during winter 10 escape in time.
Some snails and fish go into aestivation to avoid summer-related problems such as heal and ‘
desiccation. i
10 Many zeoplankton species in lakes and ponds enter inlo a slage of suspended developrent called 225
diapause.
-Any one -1 mark

5



PART-B
Answer any FIVE of the following questions in 3-5 sentences each, wherever appl;cable

5x2=10

i1

' What is parthenogenesis? Name an animal showing this.

The pheromenon of development of female gamete into a new organism withot fertilization is called
parthenogenesis. _

«1 mark
Example: rotifers, honeybees and even some lizards and birds (turkey)
-Anyone-1 mark

14

12

Differentiate between incomplete dominance and co dominance.
Incomplete dominance is a condition where F1 has a phenolype that did not resemble either of the
two parents andis in between the two.
Co-dominance is a condition in which the F1 generation resembles both parents.
-2marks

78-77

13

“Darwin’s finches represent one of the best examples for adaptive radiation”. Comment.
In Galapagos Isfands, Darwin observed the diversity of parlicular group of black birds that are later
called Darwin's Finches.
There were many varieiies of finches in the same island and all varieties evolved on the land itself.
From the driginal seed-eating features, many other forms with altered beaks evolved and this

“helped the finches to become insectivorous and vegetarian finches.

The process of evolution of different spacies in a given geographical area starting from a poant and
literally radialing to other areas of geography or habitais is called adaptive radiation.
And Darwin's finches represent one of the best examples for adaptive radiation.

132

133

14

. Draw 2 neat labeled diagrém of an antibody molecule.

Antigen binding site Anligen binding site

Light ™ X
chain

Bloavy ehain - -

e,

Jabel- Vmark for each label :

151

15

What happens if there is a continuous inbreeding? Discuss the strategy to overcome the
problem associated with continuous inbreeding.
Continuous inbreeding reduces fertility and even produclivity. This is called inbreeding depression

-1 mark
To overcome this problem, selected animals of hreeding population should be mated with unrelated
superior animals of the same breed. This helps in restoring ferfility and yield.

-1 mark |

5

168




Draw a neat labeled diagram of sparged stirred tank bioreactor.

Increased
surface |
area fm
oxygen
transler

o~ '."M/Gas
2:‘;{&“' entrainment

16 . 2 204
L .. “ 3 i W
. - ,\Qh - £ ? g ﬁ%ﬁ‘
B{lbb}ﬁ'{g\ L ame : -
) l, ““ “ruzmhm"fﬁignmmu 1 E
dramalically %’f;?“““" e
increase the P
) _ : e
QXVgen LE
iransfer area
Write a note on co-extmction
When a species becomes extinct, the plant and animal specnes assocnated with il in an Oblngatofy way
also become exfinct.
17 | When a host fish species becomes extinct, its unique assemb{age of parasites also meets the same 2 265
faie.
Another example is the case of a coevolved plant-pollinator mutualism where extinclion of one
invariably leads io the extinction of the other.
“India is rich in genetic diversity”, Justify this statement by giving iwo examples.
Genetic diversity shown by the medicinal plant Rauwolfia vomitoria growing in different Himalayan
ranges mlght be interms of the potency and cencenira!ton of ihe active chemical {reserpine; thatthe
18 | plant produces. yi 259
india has more than 50,000 genetically different strains of rice, -
India has more thant, 000 varieties of mango.
-Any two examples- One mark for each example-2 marks
PART-C
Answer any FIWE of the following Questions in 40-80 words each, wherever applicable. 5x3=15
Name the following: 5
1) Asexual reproductive structures of Hydra,
Buds
: -1 mark
19 g\ Ve_geiative propagules of Agave. 3 6.7
ulbils
-imark

i} The plant that flowers once in hvelve years
NeelakurunjitSirobilanthus kunthiana

-1 mark




Differentiate between Microsperogenesis and megasporogenesis.
Microsporogenesis and megasporogenesis:

Microsporogenesis is (he process of formation of microspores from the pollen mother cell through
meiosis, where as megasporogenesis is the process of formation of megaspore from megaspore

20 | mother cell, 3 22-25
-1 mark
Microsporogenesis occurs inside the pollen sac of anther whereas megasporogenesis occurs inside
the ovule.
-1 mark
By using Punnet square, schematically represent the dihybrid cross experiment conducted by
Mendel using seed color and seed shape of pea as characters.
1 g {V\ e
Tnuesl yellonyg - Womkled qreen
REOYY we Ry
. X
. %
L ipira (I-n\ ; - ﬁ?
) h N
O
. Wanard ealhen
Fonerieran e . iy Yy
Hedueg
Iy A ’
Iy i
4 O t
Liapinitans Crran ey i
21 3 79

£

N
I I - /]
‘ e

'».“
“\Q‘ﬁ
o aniom ' LY
5 PES Ly

A

Phenpetypic satie o el ool ee aninnd preen serhisRbuslon ekl greens
‘e K K i

Pl sl of o iy Lot o v witere din vons praroas erest e pedee o
BT R A Pt s S SRR L T L o A S At S TES P

{Note: diagrammatic representation of seeds is not needed}

-3 marks

g|
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a) Write a note on homologous organs. (2)

Whales, bais, Cheetah and. human (alt mammals} share similanities in the pattern of bones of
forelimbs.

These forelimbs perform different functions in these animals, they have similar anatomical
structure, 2., all of them have humerus radius, ulna, carpats ‘metacarpals and phalanges in their
forelimbs.

Hence, in these animals, the same stucture devefoped along different directions due to
adaplations to different needs and these structures are called homologous structures.

Homology indicates common ancestry, Other examples are vertebrate hearts or brains.

In ptants alse, the thorn and tendiils of Bougainvillea and Cucurbita represent homology.

-2 marks
b) Write the scientific name of man like primate who probably lived in East African grassiands
abou! 3-4million years ago. {1) )

1 Australopithecines -

- : . -1 Mark

129

130

23

Describe the effects of drug abuse.

The effects of drug abuse are :

1. A druglalcohol addict becomes the cause of mental and financial distress to his/her enfire famiy
and friends.

2.The most common waining signs of drug and aluehol abuse among youth include drop in-academic
performance, unexplained absence from schooliccliege, lack of inferest in personal hygiene,
withdrawal, isolation, depression, faigue, aggressive and rebellious behaviour, deteriorating
retationships with family and. friends, loss of inlerest in hobbies, change in sieepmg and eating habits,

1 fluctuations in weight, appetite, elc.

3. They (misjuse narcotic analgesics, anabolic sferoids, dmreircs and {;eriam hormones in sports 1o
increase muscle strength and butk and to promote aggressiveness and as a resull increase athietic
performance,

4. The side-effects of the use of anaholic steroids in females include masculinisation {feaiures Ilke
males), increased aggressiveness, mood swings, depression, abnormal menstrual cycles, excessive
hair growth on the face and body, enlargement of clitoris, deepening of voice. In males it includes
acne, increased aggressiveness, mood swings, depression, and reduction of size of the leslicles,
decreased sperm production, polential for kidney and liver dysfunction, breast enlargement,
premature baldness, enlargemeni of the prostaie g!anﬁ These effects may be permanent wnih
prolonged use.

5. In the adolescent male or female, severe facial and body acne, and premalure closure of the

' growth centers of the long bones may result in stunied growth.

6. The immediate adverse effects of drug abuse are manifested in the form of reckless behavior,
vandalism and violence. Excessive doses of drugs may lead to coma and death due to respiratory
failure, heatl failure or cerebral hemorrhage

i 7. Those who iake drugs intravenously (direct injection info the vein using a needle and syringe), are
rouch more likely o acquire serious infections fike AIDS and hepalitis B.

-Any three effects- 1 mark for each

161

162

24

| Write a note on downstream processing,

The downstream processing is an essential step where after completmn of the bigsynthelic siage of a

+ drug, the product hias io be subjecled through a series of processes hefore it is ready for marketing as
1 a finished product.

The processes include separation and purification, which are collectively called downstream
[TOCESSINg.

The product has to be formulated with suitable preservatives, Such formulation has 1o undergo

i thorough clinical triads as in case of drugs. Strict quatity control testing for each product is also

- required

-3marks

204

205
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Draw a simplified schematm representatmn of phosphorous cycle.
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255
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t Types cf succession: a) Hydrarch successian b} Xerarch succession.

Define ecological succession. Mention the two types of succession in planis based on the
nature of the habitat. What is a pioneer species? '
The gradual and fairly predictable change in the species composatlon of a given area is called

ecological succession.

~1 mark

: -1 mark
Pioneer species are the species that invade a bare area during succession. '
-1 mark

250

256

PART-D
Section-f
Answer any FOUR of the following questions on 200-250 words each, wherever applicable.

4x5=20

i

Explain how some plants are adapted for achieving pollination through wind.
How Vallisneria and seagrasses achieve pollination?

Adaptations for achieving pollination through wind:

Pollination by wind is mote.common amongst abiotic pollinatibn and to achieve wind polfination,
the pollen grains gre light and non-sticky so that they can be transported in wind currents.

. They ofien possess well-exposed stamens so that the polflens are easily dispersed in 0 wind
curréﬂis ‘and large aiten-feathery stigma to easily brap air-bome polien grains.

Wind pollinaied flowers often have a single ovule in each ovary and numerous flowers packed into
an inflorescence

A good example is the com cob, where the tassels are nothing but the stigma and siyle which
wave In ihe wind to trap pollen grains.

-2 Marks
: Pollination in Vallisneria and seagrasses: 7
. In Valiisnaria, the femele flowers reach the surface of water by the long stalk and the male flowers
or pollen grains are released on to the surface of waler,
They are carried passively by water currents.
Some of them eveniually reach the female flowers and the sligma.
In ancther group of water pollinated plants such as seagrasses, female flowers remain submerged
in water and the pollen grains are released inside the waler.
Pollen grains in many such species are long, ribbon fike and they are carried passively inside the
water. Some of them reach the sligma and achieve pollination.
In most of the water-pollinated species, polien grains are Droteated from welling by
mucilaginous covering.

-3 Marks

29




28

a}Draw a neat labelled diagram of sectional view of seminiferous tubule (3).

Spermaiozos
2
- -SBpermatid

Areorem RELOUIRTY
SPCYInaioryie

~homark for each fabel-3 marks
b). Explain the mechanism of parturition with the help of fetal ejection reflex (2.

Parturition is induced by complex neuro-endocrine mechanism.

The signals for pariurition osiginate from the fully developed felus and the placenia which induces
mite uisrine: contractlons called feta! ejectlon reflex and ihis triggers release, of gxytocin from the
malernal piluitary.

Oxytocin acts on the uterine muscle and causes stronger uterine coniractions, which in turn
stimulates further secretion of oxytocin,

The stimulatory reflex between the uterine contraction and oxytocin secretion continues resulting in
stronger and stronger coniraction, which resulis in the expulsion of baby from the uterus through birth
canal.

-2 marks

47

54

29

What is infertility ? How infestility is treated by assisted reproductive technologies like IVF-ET
and ZIFT?
tnfertility is the inability o produce childien in spite of unprotected sexual co-habitation.

Infertile coliples {maleffemale) could be assisied to have children through certain special
techniques commonly known as Assisted Reproductive Technologies {ART}. o

in vitro fertilization (IVF- ~fertilization oviside the body in almost similar conditions as that in %h
body) followed by embryo transter (ET} is one of such methads.

In this meihod. popularly known a3 fest iube baby programme, ova from the wife/donor {female)
and spenms from the husband/doner {mzie) are collected and are induced to form zygole under
simulated conditions in the laboratory.

The zygote or early embryos {with up to 8 blastomeres) could then be transferred into the fallopian
tube. '

-3Marks

In zygote intra fallopian ranster (ZIFT) the zygote is ransferred into the fallopian tube to complete

its further developmenl,

-1 Mark

-1Marks |

64

30

What are the salient features of double heiical structure of DNA?

The salient features of the Doubla-helix siruciure of DNA are as follows:

1. ltis made of twe polynucleotide chains, where the backbone is constituted by sugar-phosphate,
and the bases project ingide

2. The two chains have anti-parallel polarity. It means, if one chain has the polarity 53, ihe other has
35

97-98

11




3. The bases in two strands are paired through-hydrogen bond forming base pairs. Adenine forms two
hydrogen bonds with Thymine from opposite strand and vice-versa. Similarty, Guanine is bonded with
Cytosine with three H-bonds. As a resull, always & purine comes opposite to a pyrimidine. This
generates approximately uniform distance between the two strands. of the helix.
4. The two chains are coiled in-a right-handed fashion, The piich of the belix is 3.4 nm (a nanometer is
one billionth of a meter, that is 10-8 m) and there are roughly 10 base pairs in each tum.
Consequently, the distance between a base pair in a helix is approximately equal to 0.34 nim.
5. The plane of one base pair stacks over the other in double helix. This, in addition to H-bonds,
confers stability of the helicat structure.

-Any five features-1mark for each feature

. Draw the schematic structure and explain the different regions of a transcription unit.

Travscription start siie
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Suuctural gene Template stran
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Coding steand

-2marks. 108
A transcriplion unit in DNA is defined primarily by the three regions in the DNA ’
31 1A z 5 .
promoter 109
2. The structural gene
3, A terminator
The promoters and terminaior flank the struclural gene in a transcnphen unil. The promater is locaied
towards 5' end {upstream) of the struclural gene. The promoter provides binding site for RNA
polymerase.
Terminalor is localed towards 2' end {downstream} of the coding strand and it helps in ending the
transcriplion process,
Structural genes are those that code for polypephdes and struclural genes present in between
promoter and terminator. )
-3 marks
Discuss thetontribution of Sutton and Boveri by making a comparison between the behavior
of chromosomes and genes during meiosis, to explain Mendel's Laws.
Walter Sulon and Theodore Boveri noied that the behavior of chromosomes was paraliel to the
behavior of genes and used chromosome movement fo explain Mendal’s laws. Chromosames as well
as genes ocour in pairs, The two alleles of a gene pair are located on homologous sites on
homologous chromosomes,
~1Mark
Comparison between the Behaviour of Chromosomes and Genes
Chromosomes Gepes ]
1 Occeurs in pairs Occurs in pairs 5 80-83

Segregale at the time of gamete formation such

. . 3 ale a > all i
thal only one of each pair is ransmitted to a Segregate al gamete formation such that only

one of each pair is transmitied {o a gamete.

gamele. . o
independent pairs- segregate independently of One pair segregales mdependenily of another
gach other, pair.

-3 Marks
Sutlon and Boveri argued that the pairing and separation of a pair of chramosomes would lead to

the segregahon of a pair of faciors they camied. Sulton united the knowledge of chromosomal

| segregation with Mendelian principles and called it the Chromosomal theory of inheritance.

!

-1 Mark

1<




Section-it
Answer any THREE of the following questions in 200-250 words each, wherever applicable,

Ix5=15

33

Explain the main steps involved in the breeding of a new genetic variety of crop plants.
(i} Collection of variability:. Colleclion and preservation of all the different wild varieties, species and

relatives of the cultivated species (followed by their evaluation for their characteristics) is a pre-

requisite Tor effective exploitation of natural genes available in the poputations.

{ii} Evaluation and selection of parenis: The germplasm is evaluated so as to identify plants with
desirable combination of characters. The selected planis are multiplied and used in the process of
hybridization. Purefines are created wherever desirable and possible.

tiii} Cross hybridization among the selected parents: The desired characlers have very often to be
combined from two different plants (parents), for example high protein quality of one parent may need
to he combined with disease resistance frem another parent. This is possible by cross hybridizing the
two parenis to produce hybrids that genatically combine the desired characters in one plant.

{iv} Selection and testing of superior recombinants: This step consists of selecling. among the
progeny of the hybrids, those plants that have the desired character combination. This step yields
plants that are superior to both of the parenis. These are self-pollinated for several generations 4l
they reach a stale of uniformity {homozygosity), so that the characters will nol segregate in the
progeny.

{v) Testing, release and commercialization of new cultivars: The newly selected lines are
evaluated for their yield and other agronomic trails of quaiity, disease resistance, elc. This evaluation
is. done by growing these in the research fields and recording their performance under ideal ferlilizer
application, irrigation, and ofher crop management practices.

34

174

“Genetically modified plants-can reduce the use of ¢hemical pesticides”. Jilstify the
statement, Write a note each on Bt toxin and Bt cotton.

Since ihe genes inticduced into the plants can produce the pest killing foxins in the ;)ianlc itself, the
farmers need not spray pesticides.

T -Imark
Bt toxin: .

- Btioxinis produced by a hacterium called Bacillus thuringiensis{Bi).

Some sirains of Bacillus thuringiensis produce proteins that kill certain insecls such as
tepidopterans {tobacco budworm, ammyworm), coleopierans {bestles) and dipterans (flies, .
mosquitoes).

B, thuringiensis forms protemn crystals during a part&cular phase of their growth and these crys!ais
contain a loxic inseclicidal pidfein.

The activated loxin binds to the surface of midgut epithelzai cells and creales peres that cause cell
swelling and lysis and eveniually cause death of the insect.

Bt cotton:
Bl colion is a ransgenic cotion variely that containg a gene from a bacterium Bacilius
thuringiensis. The preduct of the geng can kill the insect,

Specific Bf toxin genes were isclated from Baciius fhuringiensis and incerparated inle the collon
plants.

The choice of genes depends upon the crop and the targeled pest, as most Bt toxins are insect-
group spacific.

The loxin is coded by a gene named cry. There are a number of them, for example, the profeins
encoded by the genes crvide and cryfiAb control the colton bollworms,

-2 marks

35

3) Descrive the roles of: i} Microbes in biogas pioduction {2}
I8} Mycorrehiza as biofertilizer {2}
b} Name the fungus that produces cyclosporine A (1)

-5 marks

-2Marks ;

208

209

13§




The roles of:
iy Microbes in biogas produchon
Certain bacteria, which grow anaerobically on celiulosic material, praduce large amount of

36

methane along with CO2 and Hz. 185
These bacteria are called methanogens. An example for methanogen is Methanobacterium, -
The excreta or the dung of catile is rich in these bacieria. The dung can be used for generation of 186

hiogas.

During the biogas production, slurry of cow dung is used in a biogas plani, where the methane is
produced by these bacteria,
-2 marks

ii} Mycorrhiza as bi'ofertiiizer 187
Some fungi are alsc known to form symbictic associations with plants. -
They are called mycoirhiza. Many members of the genus Glomus form mycarrhiza. 188
The fungal symbiont in these associations absorbs phosphorus from soil and passes it to the plant.

Planis having such associafions show olher benefits also, such as resistance 1o root-bome
pathogens, lolerance to salinity and drought, and an overall increase in plant growth and
development. :
-2 Marks
ii. The fungus that produces eyclosporin A is Trichoderma polysporum 183
A mark |

a) Explain how Mediterranean orchid adapted to achieve pollination. (2).

b} Describe the importance of predators in an ecosystem (2) -

¢) What is Gause’s “competitive exclusion principle”? {1)
a) Explain how Mediterranean orchid adapted to achieve pollination. (2).

Mediierranean orchid Ophrys employs a mechanism called ‘sexual deceit’.
Mediterranean orchid has modified their flowers to altract the right pollinalor insect and ensure
guaranteed pollination by it.
In Mediterranean orchid, one petal of the flower resembles the female bes in colour and markings.
The male bee is atiracled thinking that it is a female, and ‘pseudocopulates’ with the flower.
As a result the pollination occurs. But bee does not get any benefits. This is a good example for co-
evoiulion.
. L . - : -2 marks
b) Describe the importance of predators in an ecosystem {2) .
Predaior keep prey populations under conlrol.
Predator acls as 2 passage for transfer of energy across trophic level, '
Predalors also help in mainiaining species diversity in a community, by reducing the mtencny of
competition ameng competing prey species.
Predators also help in maintaining species diversily in a community, by reducing the intensily of
competition among competing prey species.
-Any four points-2 marks
¢} What is Gause's “compelitive exclusion principle”?
Gause’s ‘Competitive Exclusion Principle’ states that two closely related species competing for the
same resources cannoi co-exist indefinitely and the competitively | mferlar one wil be eliminated
eventually.

-1 mark

37

Describe the participation of people in the conservation of forests in India by taking Bishnot |

community incident and Chipko movement as examples. Add a note on Joint Forest
Management.

Bishnol community incident:
In 1731, the king of Jodhpur in Rajasthan asked one of his ministers to arrange wood for
constructing a new palace and the minister and workers went to a forest near a village, inhabited by

238

233

234

235

234

285




Bishnois, to cut down irees,

The Bishnoi community is known for its peaceful co-existence with nature. The eflort to cut down
trees by the kings was thwarted by the Bishnois.

A Bishnoi woman Amrita Devi showed exemplary courage by hugging a tree and daring king's
men to cut her first before cutling the tree.

Sadly, the king's men did not heed to her pleas, and cut down the iree along with Amrita Devi. Her
three daughlers and hundreds of other Bishnois followed her, and thus lost their lives saving irees.

-2 Marks
Chipko movement:

One significant movement in the conservation is the Chipko Movement of Garhwal Himalayas. In
1974, locat women showed enormous bravery in protecting trees from the axe of conlractors by
hugging them and this were called the Chipko movement.

-1 Mark
Joint Forest Management:

Realizing the significance of pariicipation by focal communities, the Government of India in 1680s
has introduced the concept of Joint Forest Management (JFM) so as to work closely with the focal
communities for protecting and managing forests.

In return for their services to the forest, the communifies get benefit of various forest products (e.g.,
fruits, gum, rubber, medicine, eic.), and thus the forest can be conserved in a sustainable manner,

-2 Marks

Ln
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MODEL QUESTION PAPER -2
SUBJECT: BIOLOGY (36)

It PUC .
Time: 3 Hours and 15 minutes Maximum Marks: 70

GENERAL INSTRUCTIONS: .

if  The question paper consists of four paris A, B, C and D .Part D consists of two paris, Section-I and
Section-II. Part A contains of 10 questions of one mark each, Part B is of 8 questions of two marks
each, Part C is of 8 questions of three marks each, Part D — Section Lis of 6 questions of five marks
each and Part D — Section 1l is of 5 questions of five marks each.

i) Al the Parts are Compulsory.

iif)  Draw diagrams wherever necessary. Unlabelled diagrams or illustrations do not attract any marks.

PARYT - A
Answer the following questions in one word or one sentence each. 10x1=10
1. Define parthenogenesis.
2. What are meiocytes?
3. How does repressor protein prevent the transcription of structural genes?
4. Electrophoresis 1s an essential procedure that needs to be employed in genetic, fmgerprmtmg
Why?
5. What are biofertilisers ?
6. Restriction enzymes are considered as a type of endonucleases. Why"
7. State Gause’s competitive exclusion principle.
8. Why 1s pyramid of energy always upright?
9. What are ‘biodiversity hotspots’?
10. Ozone layer in the stratosphere becomes thinner due to the release of CFCs. Give a scientific

reason for this.

PART - B

Answer any FIVE of the following questions in 3-5 sentences eaéh, wherever applicable:
5x2=10

11. “Unless foetal ejection reflex is produced, normal parturition does not occur”. Substantiate the
statement.

12. What is infertitity? Mention one Assisted Reproductive Technology (ART).

13. What are multiple alleles? Why the alleles 1* and 1® for blood group are considered codominant?

14. What 15 the karyotype in Turner’s syndrome? Mention two symptoms of the syndrome.

}5. Mention the function of RNA polymerase 1 and RNA polymerase 11 in eukaryotes.

16. Explain two salient features of genetic code.

17. Differentiate homologous and analogous organs.

I8. Define gene therapy. Name a genetic disorder that is being treated using the technique of gene
therapy.



PART-C

Answer any FIVE of the following Questions in 40-80 words each, wherever applicable.
5x3=15

19. Mention three differences between asexual and sexual reproduction.

20. Explain the structure of a mature female gametophyte in flowering plants.
21. How do intra-uterine devices prevent conception in humans? :
22. State Hardy — Weinberg law. Write the role of any two factors that affect Hardy — Weinberg

equilibrium.

23. What are carcinogens? Mention any two groups of carcinogens with an example for each.
24, Differentiate out-crossing, cross breeding and interspecific hybridisation.

25. Write a note on Bt toxm.

- 26. Explain any three major causes of biodiversity loss.

PART-D

Section-1 ,
Answer any FOUR of the following questions on 200-250 words each, wherever applicable.
' 4x5=20

27. What is autogamy? Explain the devices that the plants have developed to prevent this.
28. Explain the different steps involved m translation. o
29. Write the schematic representation of the life cyclerof HIV.

30. Explain briefly the steps involved in recombinant DNA technology.

31. Briefly describe the different stages involved in decomposition.

32. Explain five effects of water pollution,

Section-11
Answer any THREE of the following questions in 200-250 words each, wherever applicable.
3x5=15

33. Draw the diagram of the sectional view of the female reproductive system in humans.
- 34. Explain Mendel’s experiment that describes the inheritance of one gene.
35. Draw a labelled diagram of a biogas plant.
36. (a) Explain the application of tissue culture in any three fields. (3)
(b) Why continued mbreeding should be avoided in plants? (1)
(c) What is germplasm colection? {1)
37. Explain predation.



MODEL QUESTION PAPER (THEORY) —2
SUBJECT : BIOLOGY (36)

IHPUC

Scheme of Evaluation

PART - A
Answer in one ward or one sentence each: l1o0x1=10
1 . Development of the egg into an individual without fertilization 14
+  Gamete mother cells / Cells which undergo meiosis to form gametes 11
=  Repressor protein binds to the operator region of the operon and
prevents RNA p-olymerase from transcribing the operon 117
4 * Required to separate DNA fragments obtained during restriction
enzyme digestion ' 122
5 *  Biofertilisers are organisms that enrich the nutrient quality of the soil. 188
‘6 |- - Restriction endenucleases make cuts at specific positions within the
DNA. ' 196
7 1« Two closely related species competing for the same resources cannot
co-exist indefinitely and the competitively inferior one will be
eventually eliminated. 235
8 =  Whean energy flows from a particular trophic level t¢ the next trophic
level, some energy is always lost as heat at each step. 249
9 = ‘Bicdiversity hotspots’ are regions with very high levels of species
richness and high degree of endemism. 266
10 | » UV rays act on CFCs and release Cl atoms which act as catalysts,
degrade ozone, and release molecular oxygen. 282
. PART - B
Answer any FIVE in 3 = 5 sentences each: 5x2=10
11 » Stimulation of pituitary to release oxytocin followed by stronger
contractions of uterine muscles due to oxytocin
s Further secretion of oxytocin resulting in stronger and stronger
contractions that causes the expulsion of the foetus from the uterus 54
12 Infertility:
+ Inability to-produce children (conceive) in spite of unprotected sex
Assisted reproductive technology:
o IVF-ET / ZIFT / GIFT fICSH / Artificial insemination (Al}
ANY ONE 63 & 64
13 Multiple alieles:
o Aleles which occur in more than two alternate forms
«  When I* and I° are present together in an individual, both A and B
types of sugar polymers are produced / Both the alleles express when
they are together 77




14 ! Turner's syndrome:
+  Karyotype is 45 chromosomes with X0/ 44A - X0
Symptoms:
o Lack of female secondary sexual characters
¢ Sterility due to rudimentary ovaries
s Short stature _ ANY TWO > 2x % 91
15 |« RNA polymerase | - Catalyses the synthesis of rRNA {285, 185 & 5.85).
+ RNA polymerase Il — Catalyses the synthesis of heterogeneous nuclear
RNA / hnRNA / precursor mRNA 110&111
16 | Features of genetic code:
¢ Codons are triplet in nature. A codon is a unit consisting of three
nucleotides.
.« Genetic code is universal. A particular codon in mRNA codes for the
same amino acid in all organisms.
e Degeneracy or redundancy of codons: A single amino acid is coded by
more than one triplet codon.
¢+ Codons are specific and unambiguous: Triplet codons recognise
specific amino acids during protein synthesis and therefore, they are
sensible,
+ Codons are non - overlapping and commaless: Codons are units of
three nucleotides which are read continuously in 5! -~ 3' djrection
withouf any puh-c-t'uatibn.' ' 7 )
e Genetic code has initiator codon. AUG is the initiator codon which
initiates protein synthesis. It codes for methionine,
+« Genetic code has stop codons. Of the 64 codons, three do not code for
any amino acids and are called stop codons (terminator codons or non
- sense codons = UAA, UAG and UGA).
MENTIONING TWO FEATURES: 2x %
EXPLANATION OF MENTIONED FEATURES: 2 x % 112
17 | Homologous organs: Organs or structures that have the same origin and
basic anatomical structure but perform different functions
Analogous organs: Structures that are different in their basic anatomical
structure and origin but appear similar and perform similar functions 130 & 131
18 [ Gene therapy:
Gene therapy is the replacement of a defective mutant allele with
a fumctional gene into an individual's cells and tissues to treat genetic /
hereditary diseases.
OR
It is the insertion of normal functional genes into the individual or
embryo with genetic defect to take over the function of and compensate
for the non-functional gene.
Genetic disorder: ADA deficiency / Adenosine deaminase deficiency 211
PART-C
- Answer any FIVE in 40 - 80 words 2ach: 5x3 =15
19 Differences between asexual reproduction and sexual reproduction:




. SEXUALREPRODUCTION
Only one  parent Two parents of opposite sex are involved
involved '
» * Reproductive cells  or|» Invelves the production and fusion of male
gametes (eqg and sperm) and female gametes (sperm and egg)

are not preduced

+  Offspring produced are |«  Offspring produced are not identical and are
identical and are exact also not exact copies of the parents
copies of the parent

EACH DIFFERENCE: 1 Mark

05

20

| Structure of female gametophyte in flowering plants:

¢ Egg apparatus at the micropylar end, three antipodals at the chalazal
end and a: central cell

* Egg apparatus consists of one egg cell and two synergids ‘which have
cellular thickenings called filiform apparatus at the micropylar tip

o (Central cell with two polar nuclei

26 & 27

21

Role of IUDs in contraception:

* Increase phagocytosis of sperms within the uterus

e Copper ions released by them decrease motility and fertilizing capacity
of sperms

» Hormone releasing lUDs prevent implantation

* Hormone releasing IUDs also make the cervix hostile for sperms

. 60

22

- ANY THREE > 3x 1
Hardy - Weinberg law: ) h

Allele frequencies in a population are stable and are constant from

| generation to geheration.

OR
Allele frequency or gene frequency in a popﬁlation {gene pool)
remains constant from generation to generation. unless there are factors to
upset it
Role of factors that affect Hardy ~ Weinberg equilibrium:
Gene flow: It is the movement of genes or alleles from one population to
another when there is a migration of a section of population to ancther
place and population. This changes gene frequencies. .
Genetic drift: It is the random change in the gene frequency by chance {in
small populations}. The ehange in gene frequen‘cy‘ in fhé new _;;dﬁulafiéﬁ
may be so different that the members become a different species
{founder’s effect).
Mutation: It is the sudden heritable change in genetic material which
results in new genotypes and phenotypes, thus altering the gene
frequency,
Genetic recombination: It occurs during gametogenesis (meiosis) and
results in variations. This would result in change in gene frequency over a
period of tirme.
Natural selection: Variations that occur as a result of mutations or
recombinations or due to gene flow or genetic drift enhance reproductive
success or fitness. Survivers would-leave more progeny and over a period of
time the gene frequency of the population changes.
MENTIONING ANY TWO FACTORS: 2 X ¥
EXPLANATION OF THE MENTIONED FACTORS: 2 X ¥

136 & 137

23

Carcinogens:




Agents that cause cancer are called carcinogens. 1
Groups of carcinogens:
| Physical agents: X-rays, gamma rays, UV rays
Chemical agents: Chemicals present in tobacco smoke
Biclogical agents: Oncogenic viruses
MENTIONING ANY TWO GROUPS: 2 X %4 1
ONE EXAMPLE EACH FOR THE MENTIONED GROUPS: 2 X %4 1 157
24 | Qut-crossing: It is the mating of the animals of the same breed but which
have no common ancestors on either side of the pedigree up to 4 - 6
generations. 1
Cross-breeding: It is the mating of superior males of one breed with
superior females of another breed (both with desirable characters). 1
Inter-specific hybridization: It is the mating of male and females of two
different but related species. 1 168
25 | Bt toxin:
s Bt toxin is an insecticidal protein formed in the form of crystals during
a particular phase of the growth of Bacillus thuringiensis. 1
* |t exists as inactive protoxin in bacteria and is converted into an active
form of toxin in insect due to the alkaline pH of the gut. -1
s Active toxin binds to the surface of epithelial cells of the midgut and
" creates’ pares which cause. cell swelling and. lysis and eventually the
: ol . : T " - 1 208 & 209
death of the insect. i
26 | Causes of biodiversity losses:
Habitat loss and fragmentation: '
s Many large habitats like forests have been destroyed by man either for
cultivation or far conversion to grasslands and broken up into small
fragments which leads to the decline in the population of living
organisms.
Over-exploitation:
s Qver-exploitation of natural resources for the purpose of food, shelter
and other purposes and harvesting of many marine fish populations by
humans leads to the elimination,of many species.
Alien species invasions: L )
« Unintentional or deliberate introductidﬁ of aiién species may cause the
decline or extinction of indigenous species as they may turn invasive.
Co-extinctions:
¢+  When a species becomes extinct, the plant and animal species
associated with it in an obligatory way also becomes extinct.
MENTIONING QF ANY THREE CAUSE: 3x 4 1%
XPLANATION OF THE MENTIONED CAUSE: 3X % 1% 264 8 265
PART-D
Section — |
Answer any FOUR in 200 — 250 words each: 4x5=20
27 Autogamy: !
e SeH pollination in which there is transfer of pollen grains from the |
anthers to the stigma of the same flower 1

Devices In flowering plants to prevent autogamy:
+  Release of pollen grains before the stigma becomes receptive or stigma




becaming receptive much before the release of pollen grain

Placement of anthers and stigma at different positions so that pollen
cannot come in contact with the stigma of the same flower

Self incempatibility — Genetic mechanismt which inhibits the
germination of pollen grain or growth of the pollen tube inside the
style, thus.preventing the fertilization process

Unisexuality — Production of unisexual flowers {rhale and female
flowers on different plants or on the same plant)

278321

2B

Translation in eukaryotes:

Charging of tRNA (aminoacylation of tRNA) — Activation of amino
acids in the presence of ATP and their linking to specific tRNA
Binding of the ribosome (small sub-unit) to mRNA at the initiator codon
{AUGY '

Binding of the initiator tRNA carrying the amino acid {methionine) to
the initiator codon to initiate protein synthesis

Movement of ribosome from codon to codon along the mRNA and
adding of amino acids {linked to tRNA} one by one — elongation of
polypeptide chain. . '

Binding of the release factor to the stop codon located at the 3'-end of
mMRNA, terminating translation and releasing the polypeptide from

- ribosome.

114 & 115

29

Schematic representation of life cycle of HIV:

Viral RNA with
protein coat

Infection of normal
cell by the virus

Viral DA

New Viral RNA _ S NUCLEUS

?

e

4
INFECTION OF CELL BY HIV
REVERSE TRANSCRIPTION AND PRODUCTION OF VIRAL DNA
INCORPORATION OF VIRAL DNA INTO HOST DNA
PRODUCTION OF NEW VIRAL RNA
FORMATION OF NEW VIRAL PARTICLES AND THEIR RELEASE

N S T

155

30

Recombinant DNA technology:




Isolation of the genetic material (DNA}:

'« Bacterial cells / plant or animal tissues are treated with enzymes such

as lysnzyme (bacteria}, cellulase {plant cells), chitinase (fungus), etc. to
digest the membrane and isolate DNA along with other
macromolecules [RNA, proteins, polysaccharides and lipids). Other
molecties are removed by appropriate treatments. Chilled ethanol is

added to get purified DNA as precipitate. 1
Cutting of DNA and isolation of desired DNA fragment:
« Purified DNA molecules are incubated with the restriction enzyme, at
the optimal conditions for restriction enzyme digestion. Desired DNA
fragment is.isolated by agarose gel electrophoresis. 1
Ligation of the DNA fragment into a vector:
* The cut out ‘gene of interest’ from the source DNA and the cut vector
with space are mixed and ligase is added to produce recombinant DNA. 1
insertion of recombinant DNA into the host cell forganism:
[« Recipient cells are made ‘competent’ to receive and take up DNA
_present in its surrounding and the recombinant DNA is introduced into
it by microinjection or gene gun technique 1
Culturing of host cells and obtaining the foreign gene product:
s The cells having cloned genes of interest are grown on a small scate in
the laboratory in a culturé medium. To produce the products in large
guantities, the cells can also be multiplied‘ in continuous culture
systems called bioreactors. 1 201 to0 204
31 Steps (stages) of decomposition:
Fragmentation: )

it is the break down detritus into smaller particles by detritivores
(earthworm),

Leaching:

it is the process in which water soluble inorganic nutrients go
down into the soil horizon and get precipitated as unavailable salts,
Catabolism:

It is the process in which bacterial and fungal enzymes degrade
detritus into simpler inorganic substances.
‘Humification: - ‘

i is the process which leads to the accumulation of a dark
coloured amorphous substance called humus that is highly resistant to
microbial action and undergoes very slow decomposition.

Mineralisation:
It is the degradation of humus by some microbes and the release
of inorganic nutrients. ‘
MENTIONING OF EACH STEP: % MARK EACH 2%
EXPLANATICN OF THE MENTIONED STEP: Y2 MARK EACH 2% 243 & 244
32 Effects of water pollution:

+ Release of sewage decreases dissolved oxygen {used by microbes for
degradation of organic matter) and causes mortality of fish and other
aquatic organisms.

* Sewage contains many pathogenic microorganisms that spread serious
diseases like dysentery, typhoid, jaundice, cholera, etc.

« Presence of large amoums of nutrients in water causes excessive




growth of planktonic algae, i.e., algal bloom that changes the colour of
water and deterioration-of water quality and results in fish mortality.
Release of nutrients such as nitrogen and phosphorus causes
eutrophication. which leads to the excessive growth of aquatic weeds
like water hyacinth (Eichhornia crassipes — ‘Terror of Bengal}.

Toxic substances such as mercury, cadmium, copper, lead, etc,
undergo biological magnification (Biomagnification) in the aguatic
foad chain and cause harmful effects on animals of different trophic
levels.

Thermal waste water reduces the number of organisms sensitive to
high temperature, and may enhance the growth of plants and fish in
extremely cold areas but, only after causing damage to the indigenous
flora and fauna.

ANY FIVE EFFECTS 2 1 MARK EACH-5x1 5 2750277
' Section — 1
Answer any FOUR in 200 — 250 words each: 4x5=20
33 | Female reproductive system in human females:
tiering Bussiug
Ulerine eavity
L . e LU RO S
N Apzpuzita. m"m”
fnfunsdibubom
Finbrine
] Crervix
A Cervical canal
k/];wm\'agjzm
NEAT AND CORRECT DIAGRAM > 1
EIGHT CORRECT LABELLINGS - % x 8 > 4 45
34 | Mendel's experiment to show the inheritance of single gene:

s Crossing of true breeding tall pea plant with a true breeding dwarf
plant — All the offspring (hybrid) in the Fy are tall. _ 1%

* Appearance of tall character in the F, indicates that tallness is
dominant over dwarf character. ’ ’ 21

s Selfing of F; tall plants — Production of both tall and dwarf plants in the
ratio 3:1in the F,, %

» The reappearance of dwarf character in the F; generation indicates
that alleles for tallness and dwarf character have segregated during y
%

gamete formation.




Phenotype: Pure tall X Pure dwarf
Genotype: Ty

Gametes:

F; generation: Tt (Alltall)
F, selfing: F, tail . F, tall
Genglype:

Gametes:

F, generation;

T
Tall 71to 75
Tt t i
Tall Dwarf
Phenotypic ratio - Tall : Dwarf-> 3:1
Genotypicratio-TT: Tt #t 2 1:2:1
Based on the result of this monaohybrid cross, Mendel put forward
the law of segregation, i.e., factors or 'aIIe:Ies for a pair of contrasting
characters do not blend, but segregate or separate during gamete
.| formation such that a gamete receives only one of the factors (purity of
gametes).
35" | Biogas plant:
(s Gas
o
Gas-holder
Dung Water Shadge
E: (e To———
NEAT AND CORRECT DIAGRAM
SIX CORRECT LABELLINGS = G‘X Y 186
36 | {a} Applications of tissue culture:

+ Micropropagation: It is used for the propagation / production of a
large number of plants in short durations. Micropropagation produces
somactones (plants genetically identical to the original / parent plant).

* Virus-free plants: Meristems of plants are grown by tissue cuilture to

get virus-free plants. By this method, healthy plants can be recovered
from diseased plants.

* Somatic hybridization: Somatic hybrids obtained from somatic




hybridization (fusion of naked protoplasts isolated from two different
varieties of plants) can be further grown to form new plants by tissue

culture.
MENTIONING THE FIELD OF APPLICATION > 3 X %4 1%
EXPLANATION OF THE APPLICATION 2 3 x ¥4 1% 177
{b} Continued inbreeding results in inbreeding depression which decreases
fertility and productivity of plants. 1 167
(<} Germplasm collection:It is the entire collection of plants or seeds having
diverse alleles for all the genes in a given crop. 1 171
37 Predation:
= Predation is a type of interaction in which a larger arganism called
predator of higher trophic level feeds on another organism called prey
of lower trophic level. 1
» In this type of interaction, one of the partner’s (predator) is benefitted
while the prey is harmed. ' 1
Role played by predators: .
= They act as links for energy transfer across trophic levels. %
o They keep prey populations under control. %
Defences developed by animal preys against predators:
+ Some show cryptic colouration to avoid being detected easi-l'y by the
| predator, o B - %
.| . Some are poisonous and some are highly distasteful and therefore are
avoided by the predators. ' %
Defences developed by plant preys against predators:
» Thorns {Acacia, Cactus) are morphological means of defence. %
e Many plants produce and store chemicals like nicotine, caffeine,
quinine, strychnine, opium, etc., that make the herbivore sick when
they are eaten, inhibit feeding or digestion, disrupt its reproduction or
% 233 & 234

even kill it.
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Il PUC MODEL PAPER. o3

SUBJECT: BIOLOGY (36)
Time: 3.15Hours | Max Marks: 70

GENERAL INSTRUCTIONS: i} This question paper consists of five parts A.B.C.D and E.

i} All the Parts are Compulsory.
iii} Draw diagrams whenever necessary.

Unlabelled diagrams or illustrations do not attract any marks.
PART-A

Answer the following questions in One Word or One Sentence each: 10x1=10
1. Define parthenocary. '
2. What is Polyembryony?
3. Why eukaryotic genes are called split genes?
4. Define Law of dominance. ”
5. Expand BOD; |
6. Write the binomial name of the ofganism that causes filariasis.
7. Name the fungi- which has symbiotic association with rnany plants.
8. Why a pathogen Agrobacterium tumifaciens is generally used as a vector in plants for cloning.
o Ih which-food chain dead organic matter occupies the base?
10. How is the scared groove important in conservation of Biodiversity?
PART-B
Answer any FIVE of the following questions in 3-5 senfences each . 52=10
Wherever applicable:
11. What is xenogamy? Mention its importance.
12. Who wrote "Origin of Life"? What is the facal point of big bang theory?
13. List the components of Operen concept.
14. What are causes of cancer?
15. With reference to-tissue culture, what is i) Totipotency iiy Somatic hybrids.
16. What is biolistics? Where it is.generally used?
17. What are factors that are responsible for fluctuations of population growth.

18. What is biomagnifications.give an example for it.



PART-C
Answer any FIVE of the following Questions in 100-150- words each: 5x3=15.
19. What kind of reproduction-is seen in-following-organisms? |

Penicillium, Chlamydomonas and sponges.

20. Define contraceptive. Mention any four importént qualities of a good contraceptive.
21. Why Mendel's work was not recognized? Give any three reasons.
22. What is. inborn immunity? Write note on any of them.
23. Brief note on i) inbreeding ii) out breeding iii) crossbreeding.
24. Expand the abbrivation GMO. Write any four uses of it.
25. Draw a schematic representation of carbon cycle.
26. Note on a case study of plastic waste.

PART-D

SECTION -

Answer any FOUR of the following questions on 200-250 words each: - 4x5=20

27. With help of diagram of mature embryo sac, explain double fertilization.
28. Draw a neat diagrammatic view of male reproductive view.
29. A molecule that acts as genetic material must have some criteria. Mention those criteria and write note on it.
30. With help of diagram ekplain'plasmid BR322.
31. Represent schematically replication of retrovirus.
32. Define and discuss the following terms, a) Mutualism b) Competition.
SECTION -II
Answer any THREE of the following questions in 200-250 words each: . 3x5=15.
33. Draw neat labeled diagram of sectional view of mammary gland.
34. Define aneuploidy. Name an allosomal hyperaneuploidy condition and mention its characters.
35. mention any five characters of genetic code write note on it.
36. Write note on a typical biogas plant. How microbes help in production of biogas.

37. What are abiotic factors? Discuss the importance of any four factors.



16.

Il PUC

SCHEME OF EVALUATION

PART —A
1. Insome species in which fruits develop without fertilization. 1 mark.
2. Occurrence of more than one embryo in a seed. 1 mark.
3. Asthey have introns and exons. _ _ _ 1 mark.
4. In hereogenous condition the gene which expresses itself is called dominate character. 1 mark.
5. Biochemical Oxygen Demand. 1 mark.
6. Waucheria bancrofti. Or Waucheria malayi. - 1 mark.
7. Mycorrhiza. o 1 mark.
8. It has Ti plasmid in which desired gene can incorporated. 1 mark.
9. Detritus food chain. 7 - _ 1 mark.
10. Trees and wildlife can be protected. ‘ g ' % mark.
PART -B

" 11. Transfer of pollen grains from anther to the stigma of a different plant. - 1 mark.
It brings great genetic variation. o 1mark.

12. Oparin. o 1 mark.
Life evolved for the first time and for last time from nonliving, then on life evolved from
preexisting life.. : 1 mark.
13. Regulatory gene, Promoter gene, Operative gene & Structural gene. Each % mark.
14. The agents are called carcinogens. ¥ mark. Agents could. be physical, chemical &
~ biological. L E - Each ¥ mark.
15 Any plant cell or explants can generate a complete plant is called totipotent. 1 mark.

Isolate protoplasts from two different varieties of plants two having desirable character
and is fusedis called somatic hybrid. 1 mark.

Restriction endonuclease. 2 mark. lt is also.called molecular scissor. % mark. It
recognizes a speeific palindromic nucleotide sequences. ¥ mark. REN are two types viz
endonuclease and exonuclease. %2 mark.

. Natality Mortality, Immigration and Emigration. Each %2 marks.
18.

Biomagnification refers to increase in concentration of toxic substance at successive
tropic fevek 1 mark.

Mercury of DBET. | any one) 1 mark.



19.

20.

21,

22,
23,
24.

25.
26.

27
28.

29.

30:
31.

32.

PART-C
All by asexuat method. % mark.

Penicllium- conidium, Chlamydomonas- zoospore and sponges- Gemmules. Each % mark

Contraceptive is the method which prevents unwanted pregnancies. 1 mark.

[} It is user friendly. Ii) Easily available iii} Effective & reversible with the sexual
drive, desire and the sexual act of the user. Each 1 mark.

1} Communication was not easy in those days. ' '

1} His concept of “Factors” contolled theexpression of traits & of the pair of alleles

which did not ‘btend’ with each other, was not accepted by his contemporaries.
Ity Mendel’s approach of using mathematic to explain biological approach.
IV} Microscope was not discovered at that time. (Any three point) ~ Each 1 mark.
V) Refer Biotogy prescribed text book for | PUC, Page no 103, fig 7.4 (a). Each label

¥ marks.
Refer Biology prescribed text book for Il PUC, Page no 150, Definition. 1 mark.
Any one barrier with four points . Each points % mark.

Refer Biology pres'ci'ibéd text book for Il PUC, Page no 168, Defination of each term.
Each 1 mark A |

Refer Biology prescribed text book for Il PUC, Page no 208, GMO- Genetically Modified
Organism. 1 mark . (Any four uses}. Each uses 2 marks.
Refer Biology prescribed text book for |} PUC, Page no 253.

Refer Biology prescribed text book for 11 PUC, Page no 279{16.3.1)

PART -D

SECTION -l

Refer Biology prescribed text book for H PUC, Page no 26. Fig no2.8 ¢

any six labels 2 mark each. (3 marks). Double fertilization, 2 mark.
Refer Biology prescribed text book for Il PUC, Page no 43. Fig no 3.1{ a or b).

Neat diagram 1 mark. Any eight labels 2 mark each,

Refer Biology prescribed text bock for Il PUC, Page no 103.

DNA OR RNA is genetic material, as they have the following criteria. 1mark.
Mentioning of each criterion ¥ marks. Explain the same ¥ mark. '

Refer Biclogy prescribed text book for It PUC, Page no 199. Figno 11.4

any four labels ¥ mark each. {2 marks]). Note on pBR 322, 2 marks.
Refer Biology prescribed text book for Il PUC, Page no 155. Fig no 8.6.

Neat diagram. 1 mark. Each step % marks.

Note on Mutualism 2% mark, Competition 2% mark.



SECTION —lI

33. Refer Bialogy prescribed text book for I} PUC, Page no 46. Fig no 3.4,
MNeat diagram 1 mark. Each label ¥z marks.

34, Refer Biology prescribed text book for 1| PUC, Page no 90 for aneuploidy definition, and
page no. 91 Klinefelter’s syndrome. Defination 2 mark. Mentioning abnormality 1 mark.
For its each character 1 mark (any 2 character.)

35. Mentioning of each character % marks, note on each % mark.

36. Refer Biology prescribed text book for Il PUC, Page no 186. Fig no 10.8. Any four labels.
Each label ¥ mark. Explanation 3 marks.

37. Definition T mark. Any four factors with note on it. 1 marks each.

Refer Biology prescribed text book for Il PUC, Page no 150, fig 7.4 (a). Each labels % marks.



