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Part - III
tsIOLOGY

(Botany & Zoology)
Maximurn: 60 Scores

Time : 2 Hours
Cool-off time : 20 Minutes

Preparatory Time : 5 Minutes

Generil Instructions to Candidates ;

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

to the writing time of t hour each. Further there is a '5 minutes' 'Preparatory Time'
at the end of the Botany Examination and before the commencement of the Zoology

Examination.
o Use the 'Cool-off time' to get famiiiar rvith questions and to plan your answers.

o Read questions carefully before answering.
. Read tho instructions carefully.
o Calculations. figures and graphs should be shorvn in the answer sheet itself.
. \laia)alam version of the questions is also proi'ided.
. Give equations wherever necessan'.

c Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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PART _ A
BOTANY

(Maximum : 30 Scores)

Answer all the questions from 1 to 3. Each carries I score. (3x1=3)

What is the function of Restriction Endonuclease in recombinant DNA technology ?

(a) Link together fragments of DNA (b) Make millions of copies of DNA

(c) cut DNA into many fragments. (d) Separate fragments of DNA

The Govemment of India has introduced the concept of , so as to work
closely with the local communities for protecting and managing forests.

Which among the following is not a greenhouse gas ?

(a) NzO

(c) Carbon dioxide

Time: l Hour

Cool-off time : 10 Minutes

(b) Methane

(d) Ozone

Answer any 9 questions from 4 to l4.Each carries 2 scores.

(9 x2 = 18)

Many cormtries encourage the cultivation of Genetically Modified Crops (G. M. plants).

Write any two advantages of GM plants.

5. Match the columns (A) and (B) :

(A) (B)

(i) Mutualism

(ii) Predation

(iii) Commensalism

(iv) Competition

(a) An orchid growing on a tree trunk 9

(b) Gauss's Exclusion Principle

(c) Biological control L

(d) Derives nutrition from the host organism

(e) Mycorrhizae r
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PART - A
BOTANY

(Maximum : 30 Scores) Time: l Hour

Cool-off time : 10 Minutes

I a;<or<oil 3 orooor3gg 
"otJc corcoJorlcadolo pcomoooelole. I cngcd ollror.

(3x1=3)
cflca,cmjlmo$- DNA m>cce,o-ilo,or1a5dlo8 om[s1e,vod .6oEcolc mgglcomnoof,
cr.:<a aO. nol tTolo o-IT)" ?

(a) DNA erosd6rodrBog ccorcdlg[€o3cm].

(b) DNA-o.r3os er o,sido 6r'uoei1 cn" coc6[ g6rec€o;a?].

(c) DhiA-elo aou6rnm.Rgceol o3o1ao3cm3.

(d) DNA a"sco"D6rRog cordruiloleogcm3.
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4 or1orcE 14 orexaor;gs corca;6uglto8 rrilrmSo o.6ercro,1er3o 9 corcnSoncd*r- pgr*
ocrelo)l*,.2cngo6ofleoo. (9x2=1g)
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(DCIruoo)

(a) oog aoordloS orgo3cm acdeolau'crDoDJo

coc mf oofl 
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oA (*n oAmrCoA

ooeoJlo oflorgcroom"
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mflooleo3cmg.

(e) oo0cdocoooou

(t)

(c)
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6. Write the asexual reproductive structures given in the diagrams (a), (b), (c) and (d).

(a) (c)

PCR and ELISA are two molecular diagnostic techniques.

(a) How is PCl. useful in molecular diagnosis ?

(b) What is the principle of ELISA ?

Identify the type of ecological pyramid given below.

Pyramid of energy is always upright. Why ?

7.

8' (a)
1

(b)

9. Deforestation is a serious issue

consequences of deforestation.

in the present scenario. Write .any two major

Trophic Level Dry Weight (kg m-2)

15

SC

PC

PP

11

37

809
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6. o)coe <o'rcrrlloleoScm "-illroongcor (a), (b), (c), (d) ogorilo:coJloel GltoooEtocl:'l&

1"-r<oryo8gcB(D ecu)oR(6 .'6locncm"ooeJ@16.

(a)

PCR- g" ELI SA-otp oorc" (ot <rlc cn ro.rcoc c<oc co c o cnl depcor o c 6 g;on gc em1

(a) PCR o6;on ocDaoc cTD" @cutc (rolc coc ocrfkd qgor oroil oE gor ccuccn Col r: oo ot;cm<o'r- ?

(b) ELISA-or3os o)G)o 
",6crorcem" 

?

8. (a) ar)ooe olcrrrloleerlcm ec€ocgdleooE "Joo1oo""4joo'rcm"roilol4olcorga.

(b) godeeea .'Jl o o1 oo" 
"61 

g c or-cg c u3o cn1 or rdcmcop em-. .'61 cRD Joec ae" ?

Trophic Level Dry Weight (kg m-2)

1.5

SC

PC

PP

l1

37

809

qo a,celoetg<olo'floet 6l@] col<rlcm (orglocclD"orcncn<rdla@6lro. orolmcrdlaoemomtloafl

.,6oroeJleLlo {o6ne"oJo16lDo)ooel6Bod "6u3o)3a.
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Observe the flow chart given below :

(a) Name the processes represented as A and B.
(b) If 'Nt' is the population density at time t, then write down the population density

equation at time t + 1.

Population
Density

(N)

B

The early stages of embryo development are similar in both dicots and monocots.
However, mature embryos have diftbrences. \\-rite trvo major differences between dicot
embryo and monocot embryo.

Given below is a flow chart showing the accumulation of DDT in different trophic
levels :

(a) Name the phenomenon.
(b) How does it affect bird population ?

10.

11.

,p

13. Detritivores play a major role in decomposition.
(a) What are detritivores ?

(b) Write an example for a detritivore.

ry Double fertilization is a characteristic feature of angiosperms.1 (a) Which are the events in double fertilization?
(b) Name the triploid nucleus formed as a result of double fertilization.
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(ocoe rolcrrfloleerg(m cosc rcdg crndaMeoSa :

(a) A, B ogcm-Cru]-nil4o1 aogcm go.t ord<ororcnoncfi "6o<ooD"rrf;e3{ole.(b) 't' (ruocooolo colcgScer"uod m)c(cB@'N,' ogoeme,lo8 t + 1 cruooo6r6)
m)c[(Bto 6o5rle cloJ(m m)o olcoJo o$9]<O'rla.

+
B

Gl6m org64orgos oTgo5"egonod oDocmocoemeile-r3o 
"13<degog64oororoflor

"6a,enfle.r.r6o crucru5<oro'r1oo! Cre]6lnor1o, ajlorfle"-ttor ottcru5oto'iloo! (c]6IDoIlo

or j<ot Jc m) o g 5l o1 aer3cml. p ol <o m1 et 38tr "6oroeil et ]o 106Ire" or Jto5c m-ronod oge]<o.r]e.

oJlojlql cCsc.lold erorer3agilrif DDT onsleioro3a,Js3cm dloilorcem" o)coe
ecenfl4floleer3cmcoi :

(a) po 1"-to'ilreofiDo o{fio@cm"ooe}@J6.

qo 1dl 91 
corc o3ecrd ojl "er c scn ororl o8 6.'-r cr: c cn .,: E, got 

"o1 
oo3cm3.

(a) aogdlgleorco3ecrE oo(mcoejoo" ?

(b) or.:651 
91 

corcoSoodeer"o@]Bcooo5lDo ogeyo>]el

a3.gilo m)m)JoBglos m)ollcconsio)qoc6rD-olen-lle fiDEbEr(Do.

(a) ajlenjle mre,ercnoo:1oo! "er5onc,6 "ftoL 
? ',

(b) uI d * m)e,er cD .'o er o c co]6rcca,](m cdl cg c o.Ioo- o td m ororl oo! c"-r oovlo]6.
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.dnswer any 3 questions from 15 to 18. Each carries 3 scores.

Recornbinant DNA technology is a complex process which involves
Write down the major steps in recombinant DNA technology.

15.

(3x3=9)

several steps.

16. The discovery of Restriction Endonuclease is considered as ,.milestone,, in
of genetic engineering.

(a) Which is the first discovered restriction endonuclease ?

(b) what are the criteria for naming of restriction endonuclease ?

the history

Observe the ciiagram of young anther given below.

(a) Identify the parts labelled as A, B, C and D.

(b) Which layer nourishes the developing pollen grains ?

N4i crospore
Mother
Cell

18' Outbreeding in animals may be outcrossing, crossbreeding and interspecific hybridisation.

(a) Give an exampie for a progeny obtained by interspecific hybridisation,

(b) How does outcrossing differs from crossbreeding ?

17.

A

B

C

sY 26
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15 ap)oa 18 orooaolgp c'rcBJo'Rgil<oA crilcm3" o6o<ole;lerlo 3 o6ffi<oro1ffi

gotolooaelolla,.3ccrgc6oll<or". (3x3=9)

rflcaccnJlmoS" DNA m)ceeb6il6oilo5 <ococpo o€r!6or3p]gg n<ol crueildep 6.'-rordorocn-

oc5m". p<o'floeL CoJ(r)c(l) "erSonod oog](o.)le.

omlidesoO o6;odco-ucmggilcorm-r" ocmlcurflogos aene;"Jldlorol"

.6 ooJl crfl oo1 o <d o.r o1 go onrfl oer cnc dl a,oer g c oll e, em eer c €o ](m ].

(a) <orgo5ocolleeneg"Jldl4 om.[5lesro0 
"4odcor.:c 

cnggilcorml".63orcem" ?

(b) po (ocm)co"crfl ag3os (ncooro6rDorofl cn3.'-r ccorccrll eo3cm occDB6rr\DoRod "6or ?

o)c oe orrrfl o1 eer3cm .,-r o c ril o3o s oJl 6or" crfl cdl a*il oer go :

(a) A, B, C, D "gmflalnom ctooro.ssgotofloilo16o](m recoo to'il<o14o1ot3a.

(b) or goloD olococ(o6rD3asrodaet"c"-tcoru 6rDo oglc- rBorrlo off tu)c om" ?

Microspore
Mother
Cell

ecrfl<oro

A

B

C

a5oongiloa oeg[enJloolocri 6.reJlo oeg"c1ocmr1"<d,

oq3 mt1 
"n1 

d o o 
"o lenJl o oa! c m)osi oE 

"g 
crril or qoc 6rDI

(a) go!6oqmn"n16; oooogenJloooocml"sod ordl

cCocmlien-llo,ut1oco", pn36-

g6recao 6rto] cn-laoloileo"

QBcooo6lno of)9]tole.

(b) aog-cgecmr'l"cri 1"'rge1o cCocm-lien-llcur"o16A crflcm" o6)6Bom orJoJcruog$-

o1eer3cm3 ?
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PART - B
ZOOLOGY

(Maximum : 30 Scores) Tirne; X Hou"er

Cool-off time: 10 Minutes

Answer all questions from I to 3. Each carries 1 score. (3x1=3)

Which among the following belongs to ex-situ conservation ?

Wildlife sanctuaries, Bio sphere reserves, Zo olo giaal parks,

National parks, Sacred groves

The milk produced during the initial few days of lactarion is called

3. Diagrammatic representation of the central dogma given below is not con'ett. Nlake

necessary corrections and redraw it.

Translation Transcription
mRNA Proteirr

Answer any 9 questions from 4 to 14. Each carries 2 scores. (9 x 2 = tr8)

4. Prepare a flow chart showing the evolution of modern man in the hierarehial order of
their evolution using the details given below :

iaLril
Homo efe ctus, Homo hab ilis, Dryopithe cus, Austral opithe cine s,

Hom o s apiens, Ramaitithe cus, N e ande:r thal man

10
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I ogturoS 3 orooaoggg 
"otJc cr-rco5onod€olo gconDooaelola,. I copctd ojroro.

.,c 
',9 

orrrll o1 eo3cmoL oil o8 ex- situ o,enE ml6 cor osi cr, cE oor slcmo, .,6Jor ?

Wildlife sancfu aries, B io sphere reseryes, Zoolo gicalparks,

National parks, Sacred groves

aSercor;geLloof, ro'Oe5 almamgiloE egcelgilaeigcm .uce_llocn

ono1oogs3cm3.

PART - B
ZOOLOGY

(Maximum : 30 Scores) Time: l Hour

Cool-off time : 10 Minutes

(3x1=3)

oom"

o(o)Bcao o3.,_tcootolloE ogotcnJocao)
(ocov <ocrrfl oleo;cm . omloEisog cctoccn"o, olgos
to'flo;oloteL;a,od olo3o.rofl oJlore3o olog;o :

Translation Transcription
mRNA Protein

4 o3ro'ro8 14 orooaolgg colcoJo.rlgilog cnlcm3.

ooelol@,. 2 cogc<O ofl<oro.

o.6ercle,lletl" 9 "Omo61qi gcorDo-

cocog orrrllolao3cm oil<rooco<roo'nrrE 2.,-rcoorcuf4[ ACDosiJ

oun c (n(6,a onil or$ <oro5l mro c cnoEfl .oa g@ c.t6c 
"_r 

c6$ cril 6 m1 65,)]6 :

Homo er e ctlts, Homo hah ilis, Dryopithe cus, Austr ar opithecine s,

Homo sapiens, Ramapithecus, Neanderthal man

(9x2=18)

"rolemcooror'loet

11 P.T.O.
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5. Observe the figure given below :

Histone core

Identify the figure.

How many histone molecules are present in the Histone core ?

Distinguish Euchromatin and Heterochromatin.

Some examples of evolutionary
suitable headings :

structures are given below. Classifl them under

.(a) Forelirnb of Man, Cheetah, Whale, Bat.

(b) Wings of Butterfly, Bird.

(c) Thorns and tendrils of Bougainvillea and cucurbita.

(d) Vertebrate hearts or brains.

(e) Eye of the Octopus and Mammals.

(0 Flippers of penguins and Dolphins.

7 ' "The sex of the baby is determined by the father and not by the mother.,, Do you agreewith this staternent ? Substantiate your answer.

8. Find the odd one out. Justi$, your answer.

Down's syndrome, Turner's syndrome, phenyrketonuria, Krinefelter,s s'ndrome

(a)

(b)

(c)

6.

Core of histone molecules

SY 26 t2
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5. (ocoe <ocrriloleo3cm a_il6<o.lo crilo"laMaer3a, :

Histone core

"-il 
gcor" roil o1q o1 oorgo.

"rilcggcend ca,cd ccu,.oro"o0)1ro orilcgpcend roozc6roac6 onsor,:1oJlg3oe-?

corso6ecacglcDlo ooo$coco(acocglmJo {o)2o1el}gp ojsoSccruo roflo14o1or3o.

6' cocog <ocnr1o1ao3cm potetg.umol ossff) gBcoo<ocrDor3og gr-Jlo.locot

toat ct6el5 Je g[l oE ro-ro" ro1 o1 eoga :

(.a) zm3"u5od, Jg*lnt, Gf Dloopro, otqcoE 
"gcrrilotc'r3os o3oaeroa.

(b) 
"Jl 1ro'raoet reo, oJ@M 

"gcrn1 
otcor3os rl1oa3eo6.

(c) asetcm.r"oo_r dl, oo.r ggol .gcrrll oLao3os olgg;o ot gp[l cor3o.

(d) mo3gJlgg scro]€oglos oogoaoo Gnloolc <oeLc4c6.

(e) oflocgil, crDogcril 
"gcrrflotco.r3os oepl

(0 o"_roE@_floa, coocoOonlod 
"gcrrrloaolos qdga.

"o,Sootoiloo$ EJlou)o crndqpoilaerlcmoi jlrocorcom-, ac<orco_rg.,, eo g.,.rqpcorcncorcd

crjlasnod cocdlao;cmlc6nec ? mrcco;ao1dola,.

a3g amfl <oE o g o cH S oi o6t<oi ? g <onnoo olJc {D J6 @,1 do}a,.

Down's syndrome, Turner's syndrome, phenylketonuria, Klinefelter,s syndrome

(a)

(b)

(c)

L______Y___,
Core of histone molecules

SY 26 13 P.T.O.
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Observe the diagram given. below showing the

reproductive system and name the parts labelled 'A',

sectional view

'B', tC' &'D' '

of the female

C

D

10. Microbes are useful to human beings in diverse wavs. If so, name the following :

(a) Microbe known as "Baker's Yeast".

(b) Lactic acid producing bacterium.

(c) Fungus which helps in the production of bio-active molecule - cyclosporine A.

(d) Symbiotic nitrogen fixing bacterium.

11. Complete the flow chart given belou' :

I

Physical Barrier

Antibody Nfediated Immuniry

74
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o)coe ocrrflolaer3cm Cc6fl 6"-r<o'rgoEgcom olJolouo "Jl6o" 
qr(dlarefl4 'A', 'B', 'C' &

' D' ec(rol3 g3os c.r-r to' G@ol ocH slottDl6,.

10. qn)id,g dlojlacd ocng"u5crf ooo.roJl<o5 roooroflo8 2olcaocu)ColBocslD-. Gn6oBoff)-

oorejloE ocoe oloaolcmoJ "{Bol 
:

(a) "c6ruc€5)e"cru"Pcglt " .4;cmolooogslcm oDlo,11 dlojl.

(b) er cap oi orgmrl oo" geL gco1.5[ €o]cm eru c a3lcdl cor.

(c) orlcco)c .Ddni olcDc(roco)cao oom)cgcco3colod-A goEgcGl*ilaelcoE

cruooocal'l €o}(TD o-co(J) m)-.

( d) fful o6ru Gaoc$ eo" o ocn gs e crd 
"nl 

a,"orjl 
"crd 

eru c a3l o1 ool .

11. tocoe orrrflolaoSoD cosc "-tcdi"-r;6orcflao1eo1a 
:

C

D

lnnate Immunity

Antibody Mediated Immunity

Cellular Barrier

SY 26 15 P.T.O.
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t2. A wide range of contraceptive methods are presently available. If so,

(a) Name one contraceptive method having least side effect.

(b) Which contraceptive method is generally adviced for females as a termination

method to prevent any more pregnancies ?

(c) List out any two possible ill-effects of the usage of contraceptive methods.

The causes of biodiversity loss are designated as "EVIL QUARTET". Explain the Evil

Quartet in biodiversity loss.

13.

14. List of some diseases cofilmonly occurring in

based on causative organism in the table.

Malaria, Common cold, Filariasis.

fungworms, Amoebiasis-

man are gir.en below. Arrange them

T r pho id. .A.scaria-qi s.

Pneum,-.nia

15.

Answer any 3 questiOns from 15 to 18. Each carries 3 scores.

The amino acid composition of the relevant portiOn of p chain

molecules (A & B) are shown belou' :

(a) Which one of the polypeptide chain is abnormal ?

(b) Name the disorder caused bY it.

(c) What is the reason for this abnormality ?

(d) what is the effect of this abnormality in such individuals ?

(3x3=9)

of rwo haemoglobin

Bacteria Fungus \-irus ProtozoaD

SY 26 16
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12. o)c(ocpo odre ojlcoccocn ac6glonc6 pcgccd ereJoc6rD-. 
"odlcE(a) acdsol ooeLor:cd ofloo o,]oor;@ oo3 o6re cnlcoccr-lcn acdg;orofloo! c.,-roov;o)J6.

(b) ccpfle,odeo" andre<ocoemo mrnlooccoll odlorceoccrd corendl g.,-rca<rolaercorlcm

odre cnlcoc<r.lcn acdg;o 
"6Jroi 

?

(c) adre crflcoc<r-lcn ac6glong3os poJGe)c@oolEJo gcrrcCa,corlcm @6ne- BlosjJ
oneLOnod 

"{BOJ 
?

13. oosoJ oooloJk"u5 cnccro<olofcri 6,cto6rDac&gcm "peojloa alcdgi,, oilcror{lao,l6o]6.

14. ocoe orcrrfloleer3cm c@ctnol3og coc<nc6m]aog3os <ondlcnrocmcmfloE <ocrrlloleogcm
csenfl gil <rf oJl m5mr1 eoga,.

Malaria, Common cold, Filariasis, Typhoid, Ascariasis,

Ringworms, Amoebiasis, Pneumonia

Bacteria Fungus Virus Protozoan

15 ayooS 18 cuooaolBq co-rca5ongiloS rrilcm3o o6yooleilerSo 3 o6qtsorol1yi
g<onD<ooael<olle,.3capc6o-ll<oo. (3x3=9)

l5' ooe-"rflcoccgcenilo8 <orcacgorojloer (A & B) enJlg oroinloo! cormJ6ro {ecoonD-g@
m o1 cmc orgcnrl oo" m-lo G Qoc Er c)o ro c o e <orrrll o1 ao gcm; :

^ r234567
,

1234567
(a) "6oicac$ o.'r"-r"golr oo" croaoor er aoc.rD-(6nm)c@c@fl.Do ?

(b) ptullolero gorccelcm ooote,eL5oofloo! c.,_roomr-?

(c) @ll ooor6,eL5oroiloo! &c@6yDo "0oo" ?

(d) po oooroEJJo oJEJo ("roeilo.l oL5eroflo,giloE gsrncalan oc$o.ocro- ?

sY 26 t7 P.T.O.
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16. The diagrammatic representation of the
a suspected persons are given below :

A

DNA fingerprint from

BC

a crime scene and that of

t7.

18.

(a) Expand STDs.

(b) Cite any two examples for STD.
(c) Suggest any two methods for the prevention of STDs.

The diagrammatic representation of a process in bacteria is given belou :

3i
3',

s',. z\a !5'
DNA helixkomoter

DNA from DNA of
Crime Scene Suspect-I

(a) What is your conclusion about the suspepts

(b) What is VNTR ?

(c) Who developed this technique first ?

Identify the process.

Name the enzyme involved in this process.

Explain the three major steps in this process.L< ---

DNA of
Suspect-II

based on DNA Fingerprint given ?

5'

3',

€D
(a)

(b)

(c)

18 I

i
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o]$o$o)lo (nscD cluoeloro- crilcml" eLrel4o'r3" esgcocJlorccor

DNA o-C)1oUD6 t"jlO!1Oe3oS coOlcrjl6o'ro cocoe <orcrrilolaet3cm3 :

ABC

or5oolloglosaolo
16.

DNA from DNA of
Crime Scene SusPect-I

(a) DNA o-0'lo@6 C-il@ocn Gqcru"'ueoc€ol

<tjl@omoooo- ?

3',

5'
komoter

DNA of
SusPect-II

elscGoccljlC6)o@

17.

18.

alol4]etr cnlonqos

(b) \/NTR o0cmcoeroo" ?

(c) orgo5ocofl Po m)cc@,toila'olle5 one,mtl'Sl4rorcd ?

(a) STDs aolos "l;6epo3"-to 
of,)elcorler'

O) STD eet-oere"gBcclo(o6lDo af)elcoJe'

(c) STDs c)saololcoa Goj6ne .,63o oeeil erlo @61El" ac6 a(,t un crfl 6cgcnlaola''

Gnjco,Sl1p1aoegl16-a ffS66,fm 6J@] CoJ(o,lao)o)los co6lcJl(oro (oco9 rulcrrflolaer3em3 :

7 ls',
helixDNA

(a) (.ltelao) o6o<ocm"o'fl o14o1cor3o'

(b) t"lcglc, c.,-r col cooil o8 9<.6o"$5 oc mrcor'l oolos Gol ocoelo)]e'

(c) t la3]<o.l l.,l1a1coxol1os oJfin-(oltrlcm oer3@Rod oilololeo3a''

SY 26 t9
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