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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 3 marks and all the three
questions of 5§ 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

g TAT IR GRI Ao qa8 I8t HHM IS DNA 319 < & Heehi o A1
fetfm |

Write the two components of the first artificial recombinant DNA molecule
constructed by Cohen and Boyer.

39 Gid Siagrt 1 a1 W gy o ge9 vl tdheamnifes sarh mit
of |

Give the scientific name of the source organism from which the first
antibiotic was produced.

T HIERT AHaT § difsa forefl safh # g At 6 IR awell 31t
T AT h T & I E 2

Why do normal red blood cells become elongated sickle shaped structures
in a person suffering from sickle cell anaemia ?

fopelt ogasliS < diuea Yuiehly § 910 I dTel PR ITR (TET
T ) 1 BRI AT |

State the function of filiform apparatus found in mature embryo sac of an
angiosperm.

AR HAl % TgUUrH 7 Bid BY Wi fotell Icuted o foT gHes swduta W
Wil SRR ST 88 €, TET i ?

In spite of being non-polluting, why are there great apprehensions in using
nuclear energy for generating electricity ?

HI-HES Tieiehlidl T FEATER i 1 Ie99 Fa1sy |
State the purpose of signing the Montreal Protocol.

31 TarsHl % AW foifge ekt seauter shHer: Ay Sifseeisti o qem waw
HITTRISA o DNA % Gl o fore fomem smar 2 |

Write the names of the enzymes that are used for isolation of DNA from
bacterial and fungal cells respectively for Recombinant DNA Technology.

3 P.T.O.



8. 37 YU hifren3n o1 AW fifgu e it fosirdia DNA Ja3 =+ & foig
Y& 37 &9V Tehrieh SEAHTE <hl ST & |

Name the host cells in which micro-injection technique is used to introduce
an alien DNA.

w@vus B
SECTION B

9.  ITHAR H o T&I T8Q3 § ¥ TH I8 g foh I8 JHIM § Wl AMal ah
aft # o wrEbes BT 7 | 39 g % @1 erverg warse | 98 ot farfau foe
FS Rl Dl UGG FAT gl Il & |

One of the salient features of the genetic code is that it is nearly universal
from bacteria to humans. Mention two exceptions to this rule. Why are
some codes said to be degenerate ?

10. “379a fagm” fond shad B 2 30 13 of fafimse Tnrereror fafigw |

What is “withdrawal syndrome”? List any two symptoms it is
characterised by.

11. TH 39Th 3¢ i TgEal 8 ot <ffFcaicss 3TIHd & fawg |
GHATRU |

Explain palindromic nucleotide sequence with the help of a suitable
example.

12.  ocl qiel § i G wE H B 8 g 9 AHaE 7, g SR,
3 3 v =, ¥g oft fafe |

List the two steps that are essential for carrying out artificial hybridization
in crop plants and why.

13. had Wl ¥ TH-TH RO R THIsu fob Teuifar den wEiuestin
(Treqeieddn) | & S R |

Differentiate between commensalism and mutualism by taking one
example each from plants only.

14. (a) 3TSF 9d % TR &1 &I R0 @ 8, ey |
(b) UH EH H HME IR T IS ThA AT I3 o GINE FaT3T |

(a)  State the cause of depletion of ozone layer.
(b)  Specify any two ill-effects that it can cause in the human body.
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15. SRR o Tl fagt 9 gAaie DNA WEifiehl g ggfo &1 fhg TR
3IcqTeq TR o, TeET | 2

Explain how Eli Lilly, an American company, produced insulin by
recombinant DNA technology.

16. = T UG S I T 7 | 3Tk IIEU HIEHRW JR I Fohd dral

mRNA TS[hi ! 3Teh! gadT dfga foafey | 2
3' ATGCATGCATGCATGCATGCATGC 5’
qaT
= fou s @ fost 1 stemma AT ot g8 I @ I 1 I T 2
HHT A HhUT B
? el ¥ o}
y W *wt W m wt m*
dieTt, E%he et T e, TIET EUIR Y]
YgaeRt 9arst o ford Gehtur ® AT o o= bl Jgadr Wth 3= & | 3194
I AT H HRUT T |

A template strand is given below. Write down the corresponding coding
strand and the mRNA strand that can be formed, along with their

polarity.
3' ATGCATGCATGCATGCATGCATGC 5’
OR
Study the figures given below and answer the question.
Cross A Cross B
y W vyt wt w m wt m*
O as o enmam @ o) e emsaw 10D D (Parental)

y W ’ W m ’
Yellow, white Wild type White, miniature Wild type

Identify in which of the crosses is the strength of linkage between the
genes higher. Give reasons in support of your answer.

57/2/3 5 P.T.O.



17. ~[FATHE ST Teh AHIhd NG SR | HIRERI b WA I8 hal I ATl
77

Draw a labelled diagram of a nucleosome. Where is it found in a cell ?

18. ol W8 Q1 et s am iR Higd aiee fifey 5w fomm Fe=e gu &l
HIGT Ik H IR gl AT Sfid o9 SI1d 3 |

Name any two organisms and the phenomenon involved where the female
gamete undergoes development to form new organisms without
fertilization.

Qusg C
SECTION C

19. “Sa-yecieor’ fh8 HEd 8 ? $E1 Aed Fasy | WA HiY TG G

%1 HH FT AGH T 7, & SSTEWIN hl TgRdT ¥ 36 aTsy |

What is “biofortification” ? Write its importance. Mention the
contribution of Indian Agricultural Research Institute towards it with the

help of two examples.

20. (a) OIS =9 fUFE (PCR) # Ffga o9 <o w=n-ern &, 9= 9T |

(b) Taq TS & @I S 1 90 fIRge | PCR ¥ 38 THTsH i fafsme
fenT 91 8, TS |

(a)  List the three steps involved in Polymerase Chain Reaction (PCR).

(b) Name the source organism of Taq polymerase. Explain the specific
role of this enzyme in PCR.

57/2/3 6



21. TR afIRI T a, b, ¢, d, e AT £ I I, o FT 3

S & ECIEIRIEI HHT eI |
ERIIEC 3ITE I
5 TS o &g
: T waia R a
b HSaFAE A= A c
THhT T d e
PP 39 ! & |
f ¢ <l 8

Identify a, b, ¢, d, e and f in the table given below :

22. WSHIEIH % 38 &Y 1 AW fafay S wHe wie # gfase g3 e 2 |

Scientific Name of Product Use in human
the organism produced welfare
Streptokinase
Streptococcus that was later a
modified
b Cyclosporin A c
Monascus
d e
purpureus
Lactobacillus f sets milk into
curd

AT IER | 38k Sfiad-=ish <Al fafirs steeemd gwemsu |

(a)

(b)

57/2/3

HIAH (FaEd=) adT TR & TS I YgH 8- areft gforett &

AT

TR 1 A TAfET iR R0 sdrd §U 30eh fow o wHesy |

frefafad 4 ae S@ A Weie (Sfdfie) % J&9 1 AW fafew

(i) hIARgH | 9T A Tl
(i) HHE IR H TSASHI 1 FAIHRAT & F1 e
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23.

24.

25.

57/2/3

Name the form of Plasmodium that gains entry into the human body.
Explain the different stages of its life-cycle in the human body.

(a)

(b)

(a)

(b)

(a)

(b)

OR
Name and explain giving reasons, the type of immunity provided
to the newborn by the colostrum and vaccinations.
Name the type of antibody
(i) present in colostrum

(i1) produced in response to allergens in human body.

39 AT 1 AW foafen e T T8 Tgshare 0] i stfirgmon 6
off S M TIATU H HER-IAT T bl & |

Teh TN@ <! TRIAT | 39 7] hl TTEHT 1 AU HIFTT | T FIAT0T
o gaeh! ftreht 1 3@ HINT |

Name the scientist who postulated the presence of an adapter

molecule that can assist in protein synthesis.
Describe its structure with the help of a diagram. Mention its role

in protein synthesis.

HFE IBRIY] T ARG SR, | $HH hadd 3 W 1 ATHRA HINT TF 351
HET 1 U o HIT, ST ATG FHH qoh Tga I ITH T HH H T h
TER L 2 |

Draw a diagram of a human sperm. Label only those parts along with their

functions, that assist the sperm to reach and gain entry into the female

gamete.

39 vyu-Fafrem fafe =1 9m fafge 3t gwemee o g a9 90 3
AT H S =07 foram S demdl 8 | S9eRT Teh 19 37 Ush 3TATH 9qTsy |

Name and explain the surgical method advised to human males and
females as a means of birth control. Mention its one advantage and one
disadvantage.




26. IY-YUR qen hie-Ufia Feii # Fn- fmard gt €, e | g yer
HT TH-Th 3 T | 3

Write the differences between wind-pollinated and insect-pollinated

flowers. Give an example of each type.

27. 39 99y fogl 1 Iy 61 Tured 3T haEl sA1el 394 & T 7 R o 1997 §
UEc g Ll off | UHT BT Sigd SATG1 Heldd Hd YTEl 1 GO 2 | HT9E
HET S @1 8 Toh A 379t 9Edl § Teh STEehdl hEihA ATy foFH 39 3
Teon R feoquft T St gt TR 3 a1g urEE i gurd < fow et 9 | 3

(@) A hrg g fevafor ferfem |

(b) U HIE g faferrt H g SR 8 3 3 wRisH W ownfie e
ITEH ik aTg shT TSt T[UIET ST T GHfeera feham ST @eh |

(© UH I3 3 Yod FaEy fNwe YT hIshHA MHeh! st | T arel @i
T Uer U |

Presently, air quality of Delhi has significantly improved in comparison to
what existed before 1997. This is the result of a lot of conscious human
efforts. You are being asked to conduct an awareness programme in your
locality wherein you will comment on the steps taken by Delhi Government

to improve the air quality.
(a)  Write any two of your comments.

(b)  List any two ways that you would include in your programme so as
to ensure the maintenance of good quality of air.

(c) State any two values your programme will inculcate in the people
of your locality.

57/2/3 9 P.T.O.



28.

29.

57/2/3

@vs D
SECTION D

(a) wnfhes o fgdtees aiftfeufas stqspaon & fadg Hifse |
(b)  TRfd H BId T dTct JEharell STIHA o fafie =07 a9emsy |

AuaT
(a)  Safaiaedt o TETT bl F ATTIIhdl & 2
(b) Safafaudt & g™ & fou sawer) ol @ faftmi & am fafige sk

37 faw o gwesy |
(a)  Differentiate between primary and secondary ecological
successions.

(b)  Explain the different steps of xerarch succession occurring in
nature.

OR
(a)  Why is there a need to conserve biodiversity ?
(b) Name and explain any two ways that are responsible for the loss of
biodiversity.
et # AdHifEr 99 v I S T TEY 3T 3k YT I T TOH
fRaw | 38 T % B 1 HRU IR Wk WTarewl fAfew | 39 T H g |
T HITThT ST Fohe Fehr firr Bt B 2
AT
(a) BrEl-dent faga o1 auH Hifsy |

(b) SIS AT ! JHTIST i AT
(c)  TEATYH JHTE T IUN hIfNTT |

Write the type and location of the gene causing thalassemia in humans.
State the cause and symptoms of the disease. How is sickle cell anaemia
different from this disease ?

o o
[

hral T R hl Gl SR |

OR
(a)  Describe Hardy-Weinberg Principle.
(b)  List any four factors which affect genetic equilibrium.

(¢) Describe founder effect.

10



30. (a) 39 gewstdl <l Avft 1 AW fafgw S arfed 7 H Wbl w9 6 g3
HTd 8 3 AA-IT=R o QA IH FH Tg0d 11 ¢d 2 |
(b) difed A % fgcfiaes Iw=R & W BW ol fafi =won < fawa #

HHATRT | 5
reran
(a) WAl H ¢ I AT fohegl 9R AR 3TN % W fIRIT Ta 3eh fowa
H HHETEy |
(b) AW fo@ U AERE M Bl HRO SAC gY TAh e gt
TRy 37 | afied HIRT | 5

(a) Name the category of microbes occurring naturally in sewage and
making it less polluted during the treatment.

(b)  Explain the different steps involved in the secondary treatment of
sewage.

OR
(a) Name and explain any four lymphoid organs present in humans.

(b)  Categorise the named lymphoid organs as primary or secondary
lymphoid organs, giving reasons.

57/2/3 11 1,500



Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Question Paper Code 57/2/3

SECTION A
Q.Nos.1-8 are of one mark each

Writethetwo componentsof thefirst artificial recombinant DNA moleculeconstructed by
Cohen and Boyer.

Restriction enzyme , Vector = Y2+

[1 mark]
Givethescientific nameof thesour ceor ganism from which thefist antibiotic wasproduced.
Penicillium notatum

[1 mark]

Why do normal red blood cells become elongated sickle shaped structuresin a person
suffering from sickle cell anaemia?

Themutant haemoglobin molecule (subgtitution of Glutamic acid by vaine) undergoespolymerization,
under low oxygen tension causing the change. =Y2+%2

[1 mark]
Satethefunction of filiform apparatusfound in matureembryo sac of an angiosper m.

Filiform apparatus hel psto guide pollen tubesinto synergid
[1 mark]

In spiteof being non- pollutingwhy ar etheregreat apprehensionsin using nuclear ener gy
for generating electricity?

Accidenta leakages, safedisposal of radioactivewaste =2 +%

[1 mark]
Satethepurposeof signingthe Montreal Protocol.
To control the emission of ozone depleting substances.

[1 mark]

Write the names of the enzymes that are used for isolation of DNA form bacterial and
fungal cellsrespectively for Recombinant DNA Technology.

Lysozymefor bacterial cdlls, chitinasefor fungd cells=%2+%2
[1 mark]
Namethehost cellsin which micro—injection techniqueisused tointroducean alien DNA.
Animd cdl
[1 mark]
Section B

Oneof thesalient featur esof thegenetic codeisthat it isnearly univer sal from bacteriato
humans. M ention two exceptionstothisrule. Why aresomecodessaid to be degener ate?

()  Mitochondria codons, =%



10.

Ans.

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

(i)  Someprotozoans=Y2

Since someamino acidsare coded by morethan one codon henceitiscalled asdegenerate=1
[2 marks]

What is“withdrawal syndrome” ? List any two symptomsit ischar acterized by.

Manifestation of unpleasant characteristic when aregular dose of drugs/ alcohol is abruptly
discontinued=1

Unpleasant feeling, Anxiety , shakiness, nausea, sweating = 1+%2+%2

(Any two)
[2marks]

Explain palindromic nucleotide sequencewith thehelp of asuitableexample.

Palindromein DNA isasequence of base pairsthat readsthe same on two strandswhen orientation
of readingisthesame =1

exanple: 5 ——GAATTC——3
3—CTTAAG—5' =1
[2 marks]

List thetwo stepsthat areessential for carryingout artificial hybridization in crop plants
and why.

Hybridization of purelines , artificial selection=%2 + %2
to produce plantswith desirabletraits. (highyield, nutrition and resistanceto diseases) = 1
[1+1=2marks]

Differ entiate between commensalism and mutualism by taking one example each from
plantsonly.

Commensalism - In thisinteraction one speciesis benefited and the other species is neither
benefited nor harmed. =%

e.g. anorchid growing asan epiphyte onthe branch of amango. =%
M utualism- Inthisinteraction both theinteracting species are benefited. =%

e.g. Lichensexhibit mutualistic rel ationship between afungusthat absorbswater and nutrientsfrom
soil and photosynthesizing lgae/ cyanobacteria. =%

[Y2%4 =2 marks]
(@ Satethecauseof depletion of ozonelayer.

(b) Specify any twoill —effectsthat it can causein thehuman body.

@

=)

) UV radiations acts upon CFCs (chlorofluorocarbons) , releasing Cl atoms (in the
stratosphere) the Cl atomsdegrade ozone. =%+ Y2

(i)  Ageing of skin/ skin cancer , inflammation of cornea/ snowblindness/ cataract /
permanently damaged cornea. (Anytwo ) =%+ %

[2 marks]



15. Explain how Eli Lilly an American company produced insulin by recombinant DNA
technology.

Ans. Prepared two DNA sequencescorresponding toA and B chainsof humaninsulin, introduced them
inplasmid of E. coli to produce insulin chains, separately produced chainsA and B extracted ,
combined by creating disulfidebonds=%2x 4

[2 marks]

16. A templatestrand isgiven below .Writedown the corresponding coding strand and the
MRNA strand that can beformed alongwith their polarity

3 ATGCATGCATGCATGCATGCATGCY
Ans. Coding strand-5 TACGTACGTACGTACGTACGTACG 3
MRNA strand- 5 UACGUACGUACGUACGUACGUACG 3 =1+1

[2 marks]
OR
Sudy thefiguresgiven below and answer thequestion.
Cross A Cross B

;:I g ':-"

+ g F T
e S ¥ W W m w* m*

= — — P — i (Parental)

Y W W m o
:"-”'I"" wline Wild Ly Whinte, miniaiue Wild bype

I dentify in which of thecrossesisthestrength of Linkage between thegeneshigher .Give
reasonsin support of your answer.

Ans. CrossA, becausethey aretightly linked / dueto close physical association/ they areclosely
located = 1+1

[2 marks]

17. Draw alabeled diagram of nucleosome. Whereisit found in acell?

DINA H1 histone

Histone
octamer

Ans, Label any threeparts=Y2x 3= 1%

—y
Core of histone molecules



L ocation : chromatin of nucleus= Y-
[2 marks]

18. Name any two organisms and the phenomenon involved where the female gamete
under goesdevelopment to form new or ganismswithout fertilization .

Ans. Rotifers/ honeybees/ some lizards / turkey
(Any two) = ¥2+ %2
Parthenogenesis = 1
[2 marks]
SECTION C

19. What is“biofortification” ? Write its importance. Mention the contribution of Indian
Agricultural Research Institutetowar dsit with the help of two examples.

Ans. Breeding cropswith higher level of vitaminsand minerals , higher proteins , healthier fats, to
improve publichealth, =%2x 4

| ARI hasreleased several vegetablecropsthat arerichinvitaminsand mineralse.g. VitaminA
enriched carrots, spinach, pumpkin,vitamin C enriched bitter gourd , bathua, mustard , tomato,iron
and calcium enriched spinach and bathua, protein enriched beans, l1ablab , French and garden pea

(Any two) =%+ %
[2+ 1=3marks]
20. (a) Listthethreestepsinvolvedin Polymerase Chainreaction (PCR).

(b) Namethesourceorganism of Tag polymer ase. Explain the specificroleof thisenzyme
in PCR.

Ans. (& () Denaturation (ii) anneding (iii) Extenson=%2x 3

(b) Thermusaquaticus, it remains active during the high temperature, (induced to denature
double stranded DNA) and catalyses polymerisation of DNA =%2% 3

[1%2+ 1%2=3 marks]
21. Identify a,b,c,d,eandfinthetablegiven below:

Scientific Name of Product Usein human
theorganism produced welfare
Streptococcus Sreptokinase a

that waslater
modified
b Cyclosporin A c
Monascus d e
purpureus
Lactobacillus f Setsmilk into
curd

Ans. a - clotbuster for removing clotsfrom blood vessels

b - Trichoderma polysporum



- O O O

Immunosuppressive agent in organ transplant
Satins
Blood cholesterol lowering agent
Lacticacid =%x%x 6
[3marks]

22. Name theform of Plasmodium that gainsentry intothehuman body .Explain thedifferent
stagesof itslife—cyclein thehuman body.

Ans. Sporozoites, Sporozoites reach the liver through blood, the parasite reproduces asexually in
liver cells, theparasitereproducesasexualy inred blood cdlls, burstingthe RBCsand releasinginto
the blood, GametocytesdevelopinRBCs=%x6=3

(@)
()

Ans. (a)

()

23. (@

(b)
Ans. (a)

()

[3marks]
OR

Nameand explain givingreasonsthetypeof immunity provided tothenewborn by
colostrum and vaccinations.

Namethetypeof antibody
.  Presentincolostrum
[I.  Producedinresponsetoallergensin human body .

passiveimmunity , when readymade antibodiesaredirectly given to protect the body
against foreign agents=Y2+ %>

Activeimmunity , when ahost isexposed to antigenswhich may beformsof living or dead
microbesor other proteins antibodies are produced in the host body. =2+ %2

(i) I1gA=%
(i) IgE=%
[3marks]

Name the scientist who postulated the presence of an adapter molecule that can
assist in protein synthesis.

Describeitsstructurewith thehelp of adiagram. Mentionitsrolein protein synthess.
FrancisCrick =%
Cloverleaf / inverted L,

Anticodon loop (complementary to codon of mMRNA) , acceptor end (to bind amino acid) =
¥ax3=1%

Il

Methionine

=1%




It readsthe codonson mMRNA with thehelp of anticodonloop, bringsthe corresponding amino acid
for theformation of polypeptidechain =2+ %
[3marks]

24. Draw adiagram of ahuman sperm. Label only thosepartsalong with their functionsthat
assist the sperm toreach and gain entry into thefemale gamete.

Ans.

Acrosome =11

g
el

B Mitochondria ( middle piece) = ¥2
S|

Tall =%

Functions:
- Acrosome: filled with enzymesthat help enter theovum =%
- Mitochondria(middlepiece) : energy sourcefor movement of tail to reachovum=1%2
- Tal : for motility =%
[3marks]

25. Nameand explain the surgical method advised to human malesand femalesasameansof
birth control. Mention itsoneadvantage and onedisadvantage.

Ans. Vasectomy & Tubectomy =%+ %

Devoid of ill effectsof contraceptive (likenausea, abdomind pain, breskthrough bleeding , irregular
menstruation or breast cancey) ,

Reversihility isvery poor=1+1
[3marks]

26. Writethedifferencesbetween wind —pollinated and insect — pollinated flowers. Givean
example of each type.



Ans. Wind pollinated —light and non sticky pollen grains/ possesswell exposed stamens/ largeand
feathery stigma/ not very colourful / do not produce nectar ,
eg.- Maize/ wheat (Any other suitable example) =%
I nsect pollinated- large colorful fragrant flowers/richinnectar / clustered into inflorescence
when flowersaresmall / secretefoul odour.
(Any two corresponding differences) =1+ 1
eg.Pansy =%
(Any other suitable example)
[3marks]
27. Presently, air quality of Delhi hassignificantly improved in comparison to what existed
before 1997.Thisisresult of conscioushuman efforts.You arebeing asked to conduct an
awar eness programmein your locality wherein you will comment on the stepstaken by
Delhi Government toimprovetheair quality.
(@ Writeany twoof your comments.
(b) List any two waysthat you would include in your programme so asto ensurethe
maintenance of good quality of air.
() Sateanytwovaluesyour programmewill inculcateinthe peopleof your locality.
Ans. (@ () Useof CNGasfue encouragedinvehicles
(i)  Improved publictransport system likenew fleet of DTC buses, Introduced Metro
(i)  Pollution check of vehicleswas made mandatory
(iv)  Availability of sulphur freefud (Euroll norms)
(Any other suitable value) (Any two) = %2+ %
(b) () Carpool essentia
() Useof bicycle
(i)  Getyour car pollution checked regularly
(Any other suitable example) (Any two) = %2 + %
(¢ () Consciousnessabout theenvironment
(i)  Concernfor others
(i)  Improvingsocid ills
(v) Leadershipqudlity
(Any other suitable example) (Any two) = %2 + %
[3marks]
SECTION D
28. (a) Differentiatebetween primary and secondary ecological succession .
(b) Explainthedifferent stepsof xerarch succession occurringin nature.
Ans. (a) Primary Succession Secondary Succession
- dartswherenolivingorganism - dartswherelifeexisted earlier

existed previoudy and got lost



new bioticcommunitiesareformed - somesoil sedimentswith
onbarerock /lavaand soitis propagules present and
dow soitisfaster

1 mark each difference=2

Takesplacein dry areahence progressfrom xeric to mesic condition =%

Pioneer speciessuch aslichenssecrete acidsto break rocks, initiaterock formation =2
+1%

lichens paveway to bryophytes="12

which are succeeded by bigger plantsultimately , stable meric community isformed
=+

[2+ 3 =5marks]
OR

(@ Whyisthereaneed toconservebiodiversity?

(b) Nameand explain any twowaysthat areresponsiblefor thelossof biodiver sity.

Ans. (@ 1.
2.
3.

to continueto get the products of human consumption
playsamajor rolein many eco system servicesthat nature providesand that isinvauable

moral duty to passon biological legacy in good order to future generations

(Anytwo) = (1x2=2)

b) 1.

Habitat |oss and fragmentation- large habitats when broken lead to loss of habitat for
animalsneeding largeterritories (are badly affected) —population decline

Overexploitation- leading to extinction of many, especialy commerciadly important Species

Alien speciesinvasion - aien specieswhen introduced may turninvasive causing decline
and extinction of indigenous species// explain with an example.

Coextinction- when one speciesbecomeextinct , any other organismintimately associated
a so becomesextinct.

(any two) (1%2% 2) [2+ 3 =5marks]

29. Writethetypeand location of the gene causing thalassemia in humans .Sate the cause
and symptomsof thedisease. How issickle cell anaemiadifferent from thisdisease?

Ans. i. Autosomal, recessive gene, gene for alphathalassemiais on chromosome 16 , for Beta
thalassemiaitison chromosome11=%x 4

. Cause of symptoms—Mutation or deletion of the gene/ genes, resulting in reduced rate of
synthesisof oneof theglobinchains/ alpha or betachains) =%+ %2

ii.  Thalassemiaisaquantitative problem/ of too few globin moleculesof haemoglobin, while
sckle-cdl isaqualitative problem of synthesising anincorrectly functioningglobin=1+1

OR

(@ DescribeHardy-WeinbergPrinciple.

(b) Listanyfour factorswhich affect genetic equilibrium.

() Describefounder effect.



Ans. (a)

()

©

30. (&

()
Ans. (a)

()

@
(®)

Allelefrequenciesin apopulation are stable and constant / gene pool remain constant from
generationto generation=1

. Genemigration/ geneflow
. Geneticdrift

. Mutation.

. Geneticrecombination

. Natural selection
(Anyfour) =% x4 =2

. Changeindldefrequency

*  Newgenesdevelopold geneslost when section of popul ation gets separated

-  Migraion dueto mi_grati on or genetic dr_ift , gene

_ frequencies changed ; sometimes this

. Drift changedinallelefrequency isdifferentin

. New species the new p0|_ou_l ation that they becomenew
species, thisiscalled founder effect

(Any four) =%4x4=2 =l x4

[5 marks]

Name the category of microbes occurring naturally in sewage and making it less
polluted duringthetreatment.

Explain thedifferent stepsinvolved in the secondary treatment of sewage.
Aerobic microbes="Y

Primary effluent passed into large aeretiontank withair pumpedintoit alowing ussful agrobic
microbesto form flocs, these microbes consume major part of organic matter , and reduce
BOD , once BOD reduced effluent ispassed into settling tank , to allow flocsto sediment and
form activated S udge, someof the activated Judgeissent to aerationtank asinoculum, and
remaining ispumped to anaerobic dudgedigesters, where bio gasisproduced asaresult of
anaerobic digestion, the effluentsfrom secondary treatment arerel eased into natural water
bodies. =% % 9

[Y2+ 4%2= 5 marks]
OR
Nameand explain any four lymphoid or ganspresent in humans.

Categorisethenamed lymphoid organs asprimary or secondary lymphoid ,giving
reasons

Ans. Bonemarrow - blood cells- lymphocytesare produced and mature

Thymus - largeat thetime of birth but keep reducing in sizewith age. Lymphocytesare
produced and mature
Spleen - Actsasafilter for microorganismsin blood and reservoir for RBCs

Lymphnodes - trgpmicroorganismsor other antigensand activatelymphocytesandinitisteimmune

sysem



()

(Name and explanation together = %5)
(Any two) = 4x¥%=2
Primary lymphoid organs- bone marrow and thymus =2

Immaturelymphocytesdifferentiateinto antigen sensitivelymphocytes=1

Secondary lymphoid organ - spleen and lymph nodes=%2

Providethesitefor interaction of lymphocyteswith antigen , which proliferate to become
effector cell =Y.+ %%

[2+ 3 =5marks]
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