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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2021 

Time : 2 HoursPart III

BIOLOGY Cool-off time: 20 Minutes

(Botany & Zoology)
Maximum: 60 Scores

Preparatory Time : 5 Minutes 

General Instructions to Candidates 

There is a Cool-off time' of 10 minutes each for Botany and Zoology in addition to 

the writing time of 1 hour each. Further there is a '5 minutes' Preparatory Time at 

the end of the Botany Examination and before the commencement of Zoology

Examination. 
Use the Cool-off time' to get familiar with questions and to plan your answers.

Read questions carefully before answering. 

Read the instructions carefully. 
Calculations, figures and graphs should be shown in the answer sheet itself.

Malayalam version of the questions is also provided. 
Give equations wherever necessary. 

Electronic devices except non-programmable calculators are not allowed in the

Examination Hall. 
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Answer the following questions from 1 to 31 upto a maximum score or 3u. 

PART A 

BOTANY 

Time 1 Hour (Maximum: 30 Scores)
Cool-off time 10 Minutes

(7x1 7) Each question from 1 to 7 carries 1 score. 

1. Choose the correct answer.

The plant which flowers only once in their life time : 

(a) Mango 

(b) Bamboo 

(c) Coconut

(d) Jackfruit 

2. Fill in the blank. 

During sexual reproduction, the process of syngamy results in the formation of a 

diploid cell called

Name the process of breeding crops for improved Food quality.
3 

Choose the correctly matched pair from the following: 
. 

(a) Gel electrophoresis - Used to produce biological products in large quantity
(b) Bioreactors Separation of DNA fragments 
(c) PCR Amplification of gene
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Observe the relationship between the first two terms and fill in the blank. 5. 

Mycorrhizae : Mutualism 

Lice on humans:

6. Fill in the blank. 

The portion of embryonal axis above the level of cotyledons in dicot embryo is known 

as 

Which of the following is a curative method of ADA deficiency ? 7. 

(b) Autoradiography (a) ELISA 

(d) Bonemarrow transplantation (c) PCR 

(19x 2- 38) II. Each question from 8 to 26 carries 2 scores.

Differentiate monoecious and dioecious plants with an example for both. 8. 

EcoRI is an example of Restriction enzyme. List out the criteria for naming a 9. 

Restriction enzyme.

10. Expand MOET. Write its significance. 10. 
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11 Ditferent stages of development in a dicot embryo are given below. Arrange them in 

the correet sequential order.

Heart shaped embryo, globular embryo, mature embryo, pro-embryo 

12. Observe the diagrams (a) and (b) given below. Identify the type of gametes. Explain u the 

feature of gametes seen in diagram 'b'. 

(a) b) 

13. The females of placental mammals exhibit cyclical changes in the activities of ovaries

and accessory ducts during the reproductive phase. 

Specify two types of cyclical changes present in these organisms with appropriate 

examples. 

14 Write any two critical research areas of biotechnology. 

15. What is biomagnification ? Name any one chemical that cause biomagnification. 

16. List any four reasons for deforestation. 
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17. Fill in the blanks with appropriate symbols (+,-, 0) or name or 

Species A Species B Name of population interaction 

(a) (b)_ Mutualism 

Parasitism 

0 

18. What is the structural difference between proinsulin and mature functional insulin ? 

19. The diagram given below is E. coli cloning vector pBR322. 

EcoRIla Hind II 

PvuI 
Pst l BamHI 

ampR 

pBR322 
tet 

-Sal I 

ori 
rop 

Pvu II 

Identify the selectable markers present in it. Explain the significance of 'ori'. 

20. State the important steps in decomposition. 

21. Write four peculiarities of insect pollinated flowers.

22. Banana is a parthenocarpic fruit. What are parthenocarpic 'fruits ? How can be 

parthenocarpy induced?

23. Self incompatibility is an outbreeding mechanism seen in plants. Explain self incompatibility. 

SY-226 8 
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24 Based on the nature of the habitat, succession of plants may be hydrarch or xerarch.

(a) Which is the pioneer community in xerarch succession ? 

(b) Explain hydrarch succession. 

25. Organisms belonging to different trophic levels are listed below. Arrange the organisms 
under appropriate headings in the table provided. 
Man, phytoplankton, Fish, Zooplankton 

First Trophic level Second Trophic level Third Trophic level Fourth Trophic level

26. Catalytic converters are fitted in automobiles for reducing emission of poisonous gases.

(a) Name the catalysts used in catalytic conver

(b) What happens to the automobile exhaust when it passes through catalytic 
converters? 

III. Each question from 27 to 31 carries 3 scores. 5x3 15) 

27. The four basic processes that affect the population density are given below. 

Natality, Mortality, Emigration, Immigration. 

Which of the two processes contribute to a decrease in population density and explain

them.

SY-226 10 
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28. Bt cotton is a transgenic plant with insecticidal protein named Bt toxin. 

(a) Name the specific gene which produce Bt toxin. 

(b) Name the organism from which this gene is isolated. 

(c) Explain the mechanism behind the insect resistance in Bt cotton.

29. A typical microsporangium is surrounded by four wall layers. Name the wall layers and

state the function of the innermost wall layer. 

30. Different steps in rDNA technology are given below. Arrange them in correct

sequential order.

(a) Ligation of DNA fragment into a vector 

(b) Culturing of host cells in a medium at large scale (b) 

(c) Isolation of DNA 

d) Transferring the rDNA into the host 

(e) Fragmentation of DNA 

() Isolation of desired DNA fragment

Dairying is the management of animals for milk and its products for human

consumption. List out various management measures that should be undertaken for a 

31. 

successful management of dairy farm. 

SY-226 12 
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Answer the following questions from 1 to 31 upto a maximum score of 30. 

PART B 

ZOOLOGY

Time: 1 Hour (Maximum: 30 Scores)

Cool-off time: 10 Minutes

(7x1 7) 
I. Each question from 1 to 7 carries 1 score. 

1. Name the oral contraceptive for female developed by CDRI. 

Name the genetic disorder in which a blood clotting protein is aftfected leading to 
non-stop bleeding even through a simple wound.

Under microscope, chromatin is seen as 'beads-on-string' like structure. Here, "beads'
3. 

represent the structures called 

During luteal phase of menstrual cycle, Graafian follicle transforms into 

Organic pollutants in sewage water is measured as 

(a) GMO 

b) MTP 

(c) BOD 

(d) HGP 

Select an example for homologous organs.6 

(a) Eyes of octopus and mammals 

b) Forelimbs of Whales and Bats 

()Flippers of Penguins and Dolphins
(d) Wings of Birds and Butterflies 

Enzyme used in detergents for removing oily stains from laundry is 1. 
(a) Lipase
(b) Protease

(c) Amylase 

(d) Pectinase

14 SY-226 



1 ayoos 3l oi90ojag Galonjmuðasi alononuwl eislen]a» 30 amod mywloleN]o. 

PART B 
ZOOLOGY

(Maximum: 30 Scores) Time 1 Hour 

Cool-off time: 10 Minutes

I. 1aood 7 ai9o0199 Gal0nj3ðas 1 aod allmo. (7x1 7) 

1. CDRI alamilalsojs}0m uôs mlaoowm uxglaoyns Gnln09]M}. 

2. 
ayolallej6S Ga10ejo OMo Mo4S)m amloa n00Jaejool6 GaJ09}0). 

00a0aoamolenos amoeoamio8 'cyelos aaodom aynmja®° Ga1o9ewom 

aaogiad 0smanjsymo. palos 'ajomjaog (nuolmlulaolen)m 
3. 

corndamo al0mlnei englws eIgomls noaclonð anDoglasig)a 4. 

aelmeaeroolne aodnomles noelmjngjos aogoi' amgieoomo 
eom. 

(a) GMOo 

(b) MTP 

(c) BOD 

(d) HGP

1monJoQJwaoolM (homologous organs) 280006mo M0ONODS]A®a. 6. 

(a) Eyes of octopus and mammals

b) Forelimbs of Whales and Bats 

(c) Flippers of Penguins and Dolphins

(d) Wings of Birds and Butterflies 

7. mlaglee n0neno ile a9)malm GQJnsl

C816. AOmJsm aomuoUml

(a) Lipase 
(b) Protease

(c) Amylase
(d) Pectinase 
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Each question from 8 to 26 carries 2 scores. (19x 2 = 38) 

In a cell, euchromatin and Heterochromatin can be observed under microscope:' 

Distinguish between euchromatin and Heterochromatin. 

Presence of an additional copy of chromosome 21 was observed in a person during 

diagnosis. 
(a) ldentify the genetic disorder

(b) Write the characteristic features of this disorder. 

10. Fill in the blanksto complete the table:

Use of Micro-organism_ Micro-organism 
(a) Curding of Milk 

(1) Bacillus thuringiensis .... (6) 
(iii) Aspergillus niger .... C) 

(iv d)... Production of butyric acid 

11. If a father is with 0 blood group and mother is with 'B' blood group, write the 

possible blood groups of their children. 

12. Observe the figure
-A 

L-sJ S-S- 
S 

B 

C- 

Identify the molecular structure given in the figure.(a) 
(b) Name the regions labelled as A, B and C. 
(b) 

16 
SY-226



8 axooð 26 0i9oDI22 Gal0nj6mUðA 2 cmpoð aloo. (19 x 2 38)

90ncoagoaleijos 
agGnoASONOglaðd 
noge0o6|(A0NIglð n)mlau mlene uymjomuo a9)D}.

Gmoaslwood ANgló,
coyoAnogla, 

8. 

mlaiow 06moð3 sloo.

30 Jjmlold c0OMMömwo msorolwanjoA 21-0 n60m cAoaGMOo 6300R°9. 

(a) GaojOO) Bamloa0snlhAJmlaaj GnJ%020}
(b) emloan60JAeIJoOlo GoouneJaassmsomð n9°}%. 

10. alsnJo eOUo nJ]olalaagla ai]@oolwoe]a 

Micro-organism Use of Micro-organism 
Curding of Milk ... (a) 

(ii) Bacillus thuringiensis .... 
(11) Aspergillus niger .. 

(iv)...(d). Production of butyric acid 

11. oy� oamuaÍ O' 
DasõAD)6nsot»onð 
a6nealslnPI0. 

o mwjns oAMUÍ B 
mowyowygg 

12. Observe the figure
-A 

cS-s 
S-S S-S1 

S 

Lg-B 
S-S 

S-S- 

C- 

(a) aomomls mmlolan}m coao(o)eismojos GnJO0r]D}. (a) 
(b) A, B, C ngmla73om aoso20|5}010)los)0 ansmajos anJ091®a. (b) 
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13. In eukaryotes, gene expression can be regulated at several levels. Write diffcrent levels

at which gene expression can be regulated. 

14 Expand the following terms related with Assisted Reproductive Technologies: 

(a) ICSI

(b) GIFT 

15. Fill in the blanks to complete the schematic representation. 
IUD 

Non-medicaled IUD Copper releasing IUD Hormone releasing IUD 

(a) Cu7 (b) (c) (d) 
**************' ******

16. Write any four objectives of Reproductive and Child Health Care (RCH) programmes. 
16. 

17. Now-a-days, the world is facing a problem of increased rate of species extinction due 

to human activities'. Write major causes of biodiversity losses.

18. Drug/Alcohol abuse results in immediate and far reaching effects. Write some effects

you have studied.

19. Evolution of Darwin finches is an example for 'Adaptive radiation'. 

(a) What is meant by 'Adaptive radiation' ? 

(b) Give two other example for organisms those exhibit Adaptive radiation.

20. Write any four differences between Spermatogenesis and Oogenesis. 

SY-226 18 



oyaola09s}Llo% nle eigonglos nui slni maloamo (gene expression)
mlwTol S)MLNE. eld agalngiosm lommoolo alolw oeus6onUð 

930. 

4 JS OS]OmlolaNYm milyaw' dlowovalai ascaogel 6najos

ICSI (a 
(b) GIFT 

15. alsGnJoD alG6013ð nijolalaco10al(mo aldormlwoanY. 

IUD 

Non-medicaled IUD Copper releasing IUD Hormone releasing IUD 

(a) Cu7 (6) (d)
*******

***°* *********' 

16. dlcnoawgloi THTdNU »0au a00oo awð (RCH) GnJoUnoaa@0s 

7. 2Mn1160(nJiyoolaelo Geoo) aJeJelalaÕANo QloUomOUoslnd16m 

Gmolasmsl Qumisone. (Biodiversity loss)aoloqg 

18. aDs nojm / nôanGa0Oglonj 0aJG00o I0jo s100ijonlaJaow 

aoomaoaM}: aJols leo n0eI63ôc

wodolad ajojalaans (Darwin finches) alolmono"cawonigla anmslawndi 

2806006maosm. 

19. 

cTonuolaicoslewuð amojNA06ns n)06m peguolesmo? 
(a) 
b) 

aleounmudes g4onn06mo n)D]. 

4 o6nlaeaogosmaijo CgIoGmDoosmaijo anleije R6mlejo moe 

ujjomsmoe})c. 
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Micrograph of Red blood cells of two persons (A) and (B) are shown below. Person B 
21 

is affected with a specific genetic disorder. 
)ldentify the genetic disorder. 
(i) Write reason for this disorder. 

(A) (B) 
22 In women, some hormones are secreted only during pregnancy. Name any such hormones. 

23. Match the following: 
A B 

) L.H. Surge Fertilisation 3 
i) Leydig cells Nutrition to Spermatids 
(ii) Ampullary-isthmic junction Ovulation 
(iv) Sertoli cells Androgens2 

"Species diversity is greater in tropical regions than in temperate regions." Give 
reasons.

Vaccines are given to children at various stages of their development. 25. 
(a) What is meantby 'vaccine'? 

(b) Write the principle of vaccination. 

26. Match the following: 
Month of Pregnancy Features of embryonic development 

Eyelids are separated and eye lashes are formed.;) First month 

(i) Second month First movement of foetus is observed. 

(ii) Fifth month Heart Sound is noticed using stethescope. 
(iv) Sixth month Limbs and digits are developed in foetus.

20 SY-226 



(A). (B) mI 0me nijalogjos aljmom2am)2og]os saacaanon0o6m 

aJi6s (oDIol]mmo. B gNm aljeoo ao (nJaMLA emind00%Jdhjo 

a6ms)m}:
B m aijNDlwns emloan00Iaejo olololo

(i) cajOS1010) 660lAeijOmloa ao06maayjmja. 

(A) (B) 
22 mlaglos22. glels ndeaoeI0m 2o (munlennaj52m le Ga0o@cao6m)BINs. 

Coomoomleg noaleijo moei Ganodcnosm)aajos GnJo091L

23. Gal@JonJSl GaJôan]A: 

B 

(i) L.H. Surge Fertilisation 

ii) Leydig cells Nutrition to Spermatids 

(ii) Ampullary-isthmic junction Ovulation 

(iv) Sertolicells Androgens 

24. "gnaom cnaielaglos (Tropical regions) alodlamortism caniei (Temperate regions)

Coleegoiamesð mlnalmionJalujo j51eID6). A0Smo QJjAmaIANN 

25. slaõsielalooolon ale ei_onglo aoglmasi M$a00)ns. 

(a) 
(6) Alam-ti0j aojnarjm)a. 

26. GaJOlonS1 GaJðoomeOA: 
Features of embryonic development 

Month of Pregnancy 
Eyelids are separated and eye lashes are formed.

Gi) Firstmonth
First movement of foetus is observed. 

) Second month 

Heart Sound is noticed using stethescope.
(ii) Fifth month 

Limbs and digits are developed in foetus.
(iv) Sixth month 

21 P.T.O. 
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II. Each question from 27 to 31 carries 3 scores. 5x3 15) 
27. (a) ldentify the equation related with genetic equilibrium given below

(a)

p+2pq+ q? = 1 

(b)Write the factors affecting genetic equilibrium resulting in evolution. 

28. LH and FSH play significant role in spermatogenesis. 
28. 

(a) Write the functions of LH and FSH in spermatogenesis. 
(b) Write a single term used to denote LH and FSH together. 

29. Figure of 'lac operon' in the absence of lactose (inducer) is given below. Draw the diagram of 'lac operon' in the presence of lactose and label it. 

P ya In absence of inducer

Repressor binds to the operator region(o) 
and prevents RNA polymerase from 
transcribing the operon 

Repressor mRNA 

Repressor 

30. Sexually Transmitted Diseases (STDs) are seen to be high among people with age 
group 15-24 yrs. 
(a) Write the names of any 4 STDs.

(b) Mention the measures to be taken to prevent STDs.

Incomplete Dominance' is an example for deviation from Mendelian Inheritance. 31 
Illustrate with example.

22 SY-226 



Oo 31 J0D2 GaloajBudas 3 empoo oloo 
(5 x3 15) 

27 
(a) MMDa (a)mloc mUoemonimunwaool snumwnS. aJ]6S mlolenm

6S 

uaaiojo ng0? 

p+ 2pq + q=1 
MDoeimonuunAw 

alolsmoaoolm 

(b) 
c06maoniDJo aJQm IsaBð nGoogonnomsM). 

6MJowla)DD 

'ljoniGewogjoamorIloð (nJwom aJ Qleoym Ganodcnosmagom LH, FSH 

mlou 

alo6nllGeORIpBMaDlo8 LH, FSH 9m Ga0odcnosm)að QJal)M 
(a) 

(b) LH, FSH 9ml Ga0oôcaosmja»oe mbyala les0maJGWOulanm 0 

29. e0acsoml (gduwymud)og cosooomlegg 'ena saogjG0osml'oa aloo aio16S

bos1omlolanm). eoe�omloo momlwgomlenge 'e0s80|GO06ml' a lwo 

P Z a In absence of inducer 

Repressor binds to the operator region(o) 
and prevents RNA polymerase from 

transcribing the operonRepressor mRNA 

Repressor 

0eloa G0OnSMIUð as}0LIOol 06mS)M 15 oMoi 24 QJ@yoow2g 30. 

Joleoam.

(a) ngomelejo 4 0oeJoUnla G0On 396s GaJ00910]. (a) 
(b) 90elonl aoonsog (nJolcooulaNOMIBD 0dpsorð nggOa.

92nDeloai nJoommoj mloaonglo mlmjo Qijjnowl a0smonS]0m ale 

nJmleomumAanYsIndosmaosmi0o6oulnljo (Incomplete Dominance) 
290n006mmuaslmo Qlauolen]A. 
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