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General Instructions to Candidates: 
• There is a 'Cool off time' of 10 minutes in 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 Examina­
tion and before the Commencement of the Zoology Examination. 

1. 

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

Read the instructions carefully 

Read questions carefully before answering 

Calculations, Figures and graphs should be shown in the answer sheet itself. 
Malayalam version of the questions is also provided. 

• Give equations wherevet necessary. 

Electronic devices except non programmable calculators are not allowed in the examination hall. 

PARTA 
BOTANY 

Time: 1 hrs 
Cool off time: 10 Minutes 

Mark: 30 
Question number One and Two. Answer all 
questions ( 1 Score each) 

Which among the following is the female 
gametophyte of angiosperms ? 

a. Nucellus 

c. Embry~sac 

b. Antipodals 

d. Endosperm 1 

1>Jcmjo ~limJo e.<>J:>OllilB3CBclJ6) @!(llll))~&Hl9'l®lcfh, 

( 0~6 croCcfh:>c3 Cll°la»o) 

t ro>06>\9 ancm1©1c86>JcmaJQll1«m n.JJ~n .. t1(1J') 
auau J67J'B~J6>S 6>o.J6fm(J)06>1Z1<J~pooo..0g 

nm®06ml' 

n©, ID Jl6><ru~cru 6l1Jl. ~CJA10nJO<Ulro3cru 

rn.H n©ot6l1J10('1JO<ruOdh <Ul1 ad)a3<:<UlocruonJo 1 

2. 'Sonalika' is a semi - dwatfvariety of 2 ' (Jffi)06T1X)9.lldh' n©(ll)<ID 

<m<fl® <&Jfil!<l3 mmmo6Tl5. 
6)~ 63<1lJ 
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II, Question numbers3 to 12Answer any eight 
questions. (2 Score each) 

3. · " The progenies formed by asexual 
reproduction differ from those formed by 
sexual reproduction" Justify the statement. 

2 

4. In bony fishes and frogs external 
fertilization occur. Pointout any one 
advantage and one disadvantage of this 
type of gametic fusion 2 

5. Explain how self pollination is favoured 
in cleistogamous flowers? 2 

6. We can see many embryos in the seeds of 
some plants. What is this phenomenon 
called? Give two examples. 2 

7. Draw the following diagram in your 
answer sheet and label any four parts. 2 

·. 

8. One of the alternate sources of proteins for 
human nutrition is SCP. 

a. Expand SCP. 

b. Give two examples. 2 

3 IZl6m~ 12 rui;,© C.<>..l:>(3~'fflll}1~ ~i;,rn19.l060 

~~lm ~mml©o l>U)lll~m6.a.. (2 cruc.Q.:>~ ni'ltmo) 

3. "Clm6>6>9..lom1ce, LnJ®~Jctl8t;tjOl3mo 12J6aruam 

c:DIJ6YlsOc&Jcm aui.mcm1ce,<J5 6>6>eJomlce, 
(.<'1.1® ~Jro'Sru011roo ru!Plc:DIJ6YliOru6cmruiD51roll m1cm6o 
ru ~ (U) ~ mr (U) '2l o 611)" . @ ~ ru m.r (ID i (U) 

~.a,rolc:86>6ce,. 2 

4. cmcro'L01f2larro~61m@19..1Jo ®OJ@.&@19..IJo 

61l.JOnO~mflw <roo<J(D)O(f)f2l06ffi ©ScB6>J<TOOll. WU 
6l1Jimauo<Jc:D10m<U'I0)16>oA o436>roH&19..IJo 63©J 

<Jf2l(m(l))Jo CJ~QJJo nd)SJ6)(010)!9J<IDJc8,. 2 

5. ~ ,c~O(l)OQJOU nJJdMn..16lJ'8@1©8 CTU.h.J©0(1)611)o 
m J611)<0,©ai0.& J<m6>®6'!Jl36)m6>(D)(TT) nJlQJ(l)lce6) lee, 

2 
6. 4fl9..I <YU<YUl6lm@J6>S OJl<U'IO)J<&~lroll WO©O@o 

~,6TOOJ13cm ce,06Tl)ocm ce,!Plw6o. @'?> (p.J(!J)'koauo 

n(j)cm>J<Jn..1©1©8 cmo1c:D16>t;tJSJ(Tl)J? ©6TliJ 
~6ll')6!3l3(18 n(j)WJC!»Jc8,. 2 

7. <ID06>!9<mID<m1©1c:86>J<m .!l.llL<IDo m161J8@J6>S 

~©c06>S9..IO<rolffl8 QJ(l)~ o436)(0)10:,le.i60 m::>eJJ 

80(J)6lJ'l3uB ClmSCOO@~l<ll1IDJc8,". 2 

- ----+ C 

a. aim Jni:l ~ 1s ~6ffi<ll1ID1©8 fllOoau i afl1s OJ6lJl3<J5.oo 
n..1ce,roo CllCDlc£lOOO..IJ<m 6301>06l1'5 SCP. 

6l1J1. o$6)(1J)ffi>1eJJo ©6m ~n0©6m61J8cm 

n(j)!9J<ID Jc&. 2 
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9, Match the columns A and B 

A B 

a. Binary fission i. Penicillium 

b. Conidia ii. Hydra 

c. Gemmules iii. Amoeba 

d. Zoospores iv. Sponges 

v. Chlamydomonas 

10. "Healthy plants can be recovered from 
diseased plants by tissue culture." 
How is it possible? 

11. Given below is a DNA sequence. 

2 

2 

n©- mJI. 

a 6>6)6ruffi01 n.01~ i 6)n.Jffi1m.l1~o 

b 6)d3,:xl) 1M1W 11 6)6)n.OLM 

c 6)mt2l'llw:mcru iii <lJOOl ,6111 

d m>,cru&n.1ooi.e,<J8 iv cru &n.J06Kll.lJ c0:,(,8 

V ~OQl10C\.DOOOl06ffi(li) 

2 
to. "s1o9:11Jc£hu3~<3 QJ\l'l &0:xn06fil} @.a...1s1ce,a}l<l58 

(1) 1 cm Jo & © 0 (I) OJ1 f2l ~ c6(1J) ill O (!); GU m:J ~ 6m3 6) a} 

g?m3~::ir3l<;tj1c06),lC"lJOl"lZI cmW1<:Q>6o ., gQ6Hm0IB@m 

Cll.lO<J\\CllOc&,6ol' 2 

11. @ o @ w com) an 1 01c006 cm a» 
&(.<.06m 1(Q)06TT) 

DNA 

51 GMTTC "1 ----- _______ ., 
31 CTTMG 51 

----- -----

a. What is this type of DNA sequence 
called? 

b. Name the enzyme which can cut DNA 
strand by recognising this sequence. 

2 

12. Explain how MOET is helpful to increase 
the herd size o:f catties in a short time. 

2 

III. Questions number 13 to 17 Answer any 
four questions ( 3 scores each) 

13. Apiculture is the maintenance of 
beehives for the production of honey. 

a. Name the common species of honey 
bee used in India. 

b. Suggest any two aspects that are 
important for successful beekeeping. 

3 

6l111. ~ &(.<R>6m1@(Il) @1©~o161Wl) DNA ®m:i0(.®6>(Il) 

0 6 01 c:66) J OJ o cm ce, wl (Il) 6 ® 0 o m.i o C/T.) 1 (Il) 6@ s 

l}o.J6)(1)\l'J®Jc&. 2 

12. .a..160 66Zrol©> ffi.lf2l<n><l.m))1m6~1©3 c&o~lc&§J6>S 

m:ioru.,\ ru<3®1~JQJO® MOETm:inDow.e,© 

12i::1ce, 6cm6>®67ff36>(1)6)©J<m aflOJ0lc00 6 ce,_ 2 

13 111,l<lMrn 17 OJ6)(l)(D)~ C.!Ll'.JB_,\6l313~~ <ljj)r;)<l00h10Jo 

0)06)~(ffl)1m 22(01l))(l)(j)Q)"'~(l)\l<B>, (3 (Y\)Cca,'.J~ rul@o) 

13. ocma8 @®n.JoBm(llID)1m::J(Il)1 &cmm1~c&~ 

QJ§©am»Jcm@o@ o©n-J1c&<J3~<3. 

o©- 8Q®(U)~(D)1mi\ c&lSJ<m~Ci(D)l 

@o.J&(D)O(J)1d36>J(TI) (J(1J)ffi1~J6lS 

m5nll<ilil<ro n@<15Kl6m? 

mJ1. afl~CQ,lc&©J2lOCD51 l}®ffi1~0J~©am:»j®<m1m 

(jQJ6fB ©6YB ffiSo.JS1c&<J3 m1<3&~<.01c:S6JJd3,, 3 
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14. 

15. 

16. 

17. 

Suppose you are provided with the flow­
ers of the plants -Sunflower, Maize, and 
Vallisneria. Find out any two adaptations 
in each flower for successful pollination. 

3 

Plant breeding programme is carried out 
for producing new genetic varieties. 

a. ____ is a semi -dwarf variety of 
rice developed at International Rice 
Research Institute. 

b. Which are the main steps in develop­
ing a new genetic variety of a crop by 
plant breeding? 

Pollengrains represent the male 
gametophyte. 

3 

a. Outer hard layer of pollens is made of 

b. Name the two cells present inside a 
typical pollen grain. How these cells 
differ from each other ? 

3 

Flowering plants have developed many 
devices to encourage cross pollination. 
Find out any three such devices in 
angiosperms. 

3 

14. CTUl©~c0,()(lID1, (j.a...JO§o, ruoeJ1croCJ<T>01cni n{j)(ll), 

6) .a...1 s1 c0, §16> e.i nJ 6 n!l:1nJ61Jl303 ml 61Jl3 cJll c06) 

roxm66)Q[Jl) c&©~Jc&. OJ1~dMll2lO©\l nll)OW6TTJO 

msc06>J(l1)®1m miu n1,c06>@1roll c&o6IDJ(ll) 

nfil 6) <ID 1B, 1 e.JJ o © 6TB <lno<T> Jc& 6 e.J<T> 61Jl3<m OJ1 Mo 

n{j)\9J(ll)Jc0, 3 

15. nJ 6 (lJ) 1 CDl m <T> 1 (lJ) c& @1 <T> 61Jl3 6) § i!? 6Tl'i O c8.6>1 

6>CD>SJce6>0<T>J2!§ '2l0<8~o611'., ~oaf (.mflCLllloW 

n(i) amomrooouo"lcn> 6)(1)~(1)<roJo916ffi (jc0,(.03o 

allceiau1~~s6<mID 63©,l <lnoro<IDc&6~o3 
6)(1)~(l)Ql0611') 

mil.~oof (.6YlJ1CLll1om OJ\91 63©6 oJJ<U>l©J 

sam1<U>c&©J1mo auau~6><mID rn1ce,au1<;½:j1 

6>~SJc06)JCTTXl1)~ neJ§61mull nfilOJl:' 3 

16. nJ© 0(1) ~© 611\; cOO§O 6m 6>0CDl1((58 (J)06)12l~g::>@6)n(lg 

n{[)(ll') o1CDl6> st! s~cmm'> 

n{j). nJ©:)(J)~©6Tl)JOJ16)~ c0,001<T>~Ol2l01CDl 

6YlJ0('L.')~nJ)§1 ------ 6)c:0,06TB 

m1c8r2lZl1~1co1c00 ~cm~. 

GnJ1. 63©6 nJ©'.:>(J)~©6mJnilm6~16>e.i ©6Tls6 
~ ca, '.:> U1l ~ u8 ~ ru ? Cl3lo ru n© 6<JT3 6> m 

(lJ~(lJ)~Offi.)6>~31©1cOOJ(TT)J'? 3 

17. nJ©nJ©0(1)6TT)O CJ(.n.JO<m'\)0n.!')1~ce6>j(TT)(U)1ffiOCQJ1 

nJJn91nJ1<U> ffi)CTU~6?ffi§1((58 WO©O§o 12lOc8~6lffi<m 

c0,06m6><;l:j s 6cm 6• cmoonm© anm1e.i6~ aj36)(U)IB, 1e.i6o 

0,cm 12lOc8~61Jl3<m n{j)ll'j<U>Jc&. 

3 
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PART-B 

ZOOLOGY 

Time: 1 hr 
Cool off time: 10 minites 

1\nswer all questions from question number 1 to 
~- Each carry one score. (3xl =3) 

B. 

____ cells synthesis and secrete 
testicular hormones called androgen. 

Name any two natural methods of 
contraception. 

Phenotypic ratio of a monohybrid cross 
in F

2 
is 

a. 9:3:3:1 

C. 3:1 

b. 1:2:1 

d. 1:1 

i\nswer any nine from question numbers 4 
to 14 Each carries two score. (9x2-18) 

~- Observe the diagram showing sectional 
view of the female reproductive system. 

a. Name the parts labelled A, B, and C 

b. Where does fertilization take place ? 

5. Explain the terms 

a. Monda b. Cleavage 

c. Spermiation d. Implantation 

Maximum score : 30 
1 111J®<Jm 3 OJ(i)0(l)J~~ rl\J)';'~'J c:_,,_KYJ<\6i'.ll3'15u~Jo 
@amJ)(<)o rlfilWd<m6.o.. 1i33C:(~~ c: .... J::>GY()ll))lmJo aW>a 

cru C:dh3(Z) n.fl<m o 

1. 

2, 

3. 

____ Gc0,0(fo6ID3u3 • ~®<J;LCU)OS'!Of 

n4)ITT)01(D)6)<;.tiS J(TT) Cl.l~c:&J6Jni]rujCJ(3 ~12l'.)6m6ce,1,)§ 

~am <;dOl31<;d1c86) 6 ee, cn1 !, o Lm.:iaJ1<;d1d'l6) J ce,(Q) Jo 
6) .o.Jcg>J cm;;. 

lCLk%@1B0m)QJOCQ) @6ffiJ <J)@1sml0:co:=imm 

rzioc5<&61IBu3 n4)1PJ(m6c:e, 

n4)<:B, crui1sorucrua,,0 (tnonohybrid cross) 
cmm1<?58 Fi cm8.lrzif>©516>8.l B~(R),1©ln.J 
mTom6n.Jo<li><Phenotypic ratio) 0:'.l6TD 

a. 9:3:3:1 

C. 3: 1 

b. l :2:1 

d. 1: 1 

4 111danarn 14 ru6'10(D)d~ c:.,.Joo.:\i;m~1am 
<lgJ&"I <mm. 1 ruio 9 C:.,.JOO .,\ m3C/3d36) z!ClMl06'11BfJ>l(ID a.a.. 
630C:00 C:.,.JOC3.,\ClMllmdo 2 cruc:.e.0<3 

4. cmoG>IP <1.o.Jc8cmm131,~ croc@1 1..n...1®1Jmn.J0Bm 

A 

------B 

------c 

nij). A. B,C n4:>cm rmosmXJ@G><;dSJl'.mm1C'Qi 
ls0(1)61ffi§.)6)S an..16>co\P6@ 6ce,, 

6YUI, n43@6 @OU)(IDcj)06TD 6lll1~m.1i:e,e.imo 

ms<00 2cmcm? 

5. <li>06W 6ld3,0SJc006cm n.J!36?ffiu3 
afl(R)B1c:e,co1d¾) Jttb: -

aj). c&oe.JeJo (1--fornla) ffiJl. crn7ce<m06l7'U)rulrs~mo 

crul. n.lJOffiJIS.C:LnJn3:Jffi)o cull. @:)~O~<ill(m 

(Implantation) 
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6. Explain the functions of the following 
parts of sperm? 

a. Acrosome b. Middle piece 

7. Oral administration of small doses of either 
progestogens or progestogen - estrogen 
combinations are a contraceptive method 
used by the females. How does it help in 
preventing pregnancy? 

8. Expand the following abbreviations in 
relation to reproductive health. 

a. MTP, b. RTI c. GIFT d. MMR 

9. Surgical methods also called sterilization are 
generally advised for the male/female 
partner as a terminal method to prevent any 
more pi:egnancies. Briefly explain the 
methods in Male and Females. 

10. Morgan worked with the tiny fruit flies. 
Drosophila melanogaster, which were found 
very suitable for experimental studies, Give 
reason. 

11. The following are the symptoms of a 
genetic disorder. Females are sterile as 
ovaries are rudimentary. They lack other 
secondary sexual characters 

a. Name the disorder 

b. Write the chromosomal composition 
(Karyotype) 

12. a. What is pedigree analysis? 

b. What do these symbols used in the 
human pedigree analysis indicate? 

1. 11 □ 

6. oJJoml'ISi!mlID1~ <l»06>!P~Jcm 

'50(1)6m§J6>S W<6r2l2lo aflOJC1>'l<86>Jc&. 

oQ) ml'ISi!O{.(l)o mII. 12lO>J6l.J6Tl'U)o 

7. 6>loJOSi!9J?(jOOri 12lOl<l»l2lO<B<:o>O, 

6>loJ O Si! 9J? <BOO ri §;?'!l<n:l\S m Cl& 
cru o <I» 6 c8<l» l2l o c <I» o 6> .aJ o1 <I» «m@atl C1J8 

c&!P1<86>J®<l». <TU t<l»1c&@J 6>S 

(1)©'5C01(j©OWCOl2lOc8~6m§1C1.l8 63CTT)06m, §2'!1 

12l0ffl(l)o (/)ffl@0)1CJ<ll00)ffim'fID1m nQ)61J86)0) 

c&0©6IDl2l0c8:>JCTT)J p 

8. Lo.H~O>ffi0<J(l)0(1)JQIJl2lO<I»1 6TlJCl'U)6>~§ 

Cl» o 6> !P (;t:JC> c:n, l cm .aJ J © J 6> c85) !P J cmm l ce, § J 6> s 
o..q<861W',a..169l3US nQ)!PJ<l»Jc&. 

a. MTP b. RTI c. GIFT d. MMR 

9. Qlm.J.)~oce,©61l)o nQ)cmo1<:o>6>~s6cm 

(R) mJ\(lJ) lc& 1 CQJ o © 1<l»1c& 08, (I) c8@WO© 61l)o 

mro ru cro om 1 <;tjl c06) om Ju © 1 <11> 1 ce, § o <:o>1, 

n..JJ © ~ rd:1®12l0 c8 c06) Jo <TU t<11>1 ce, 08 ce6> Jo 

mlm (j~U1>1c06)6><;tj§l©1c06)J<m~ n..JJ©J~mle.160 

m5 L<l»1W1 eJ~ o C!rn)OJ(D) J6>S lo.J<B<D.l0(1)61m08 

.a.J; © 6c86)1 OJKll©lc:86) 6 ce,_ 

10. <zLMO<z(T\)'.Jn!lleJ 6>QleJ<zITTO(l)0~(3 nQ)ITT> 

6>.a.Jolw o.J!9W1~w1@ <Bl2l0©(1)<rn 

n..J© 1c6fl:j6mGm108 mscmm1, amru 
n..J © 1 c6fl:j 61l) n..J o m 6m3 08 cS6) (j <I» o ml~ 
(lJ(DK)6)6T1')( c&6>6ramlID1, c&0©6TT)o nQ)!PJ<11>Jc&. 

11. 63(l)J mm1<l»c&OOQJc&eJJanm1~ e.Jc:8>':l:f61T>6lm08 

<l»06>!9 n.JOWJ®Ol<D>O®. <TUL<11>1c&§1CW 

Ol@c8 ~6> <D>mlIDOmlID C!rn)6TYU) O®<D> 6m <J5 
lll29..112lJU OJO\OJ<11>, 13il<l»1CQJ 6>6>e.Jo(l)1ce, 

croafl(J(J()~§J6>5 (IDo(sO<'lJo 

oQ) 6)6)Qlc&eJJml0>1fiX1R <in.I© nQ)!PJ<IDJc:6,. 

6'1111. <Btce,Ol2l<ZcroOl2lJdl,§J6>S ~o 

(Karyotype) nQ)!PJ<l»Jc&. 

12. (n©) QloUOC>OJe.il ®on.JL(l)lnCOo n(j)(Tl)06>eJOmP 

( mfl) 0XJ6)!9 6><£bOSJC1l'IID1©k66)JCTn .a.llnm6711308 

QlCOJ~JQJo(R) Cl"Uln1<l»1 

®on.Jl(l)lnO>m'fID1roll o(j)0?»16>0> 

cro2~1cooicmi P 

1. 11 □ 
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13. Sickle cell anaemia is an autosome linked 
recessive trait. Give an example for sex 
linked recessive trait and mention the 
symptoms; 

14. Mendel investigated characters in the 
garden pea plant that were manifested as two 
opposing traits. List the characters. 

Answer any three from question numbers 
15 to 18. Each carries three score ( 3x3=9) 

15. Given below is the Schematic representa­
tion of spermatogenesis. 

13. (IJIOO)bJoo800JO(l)o, Clni)6)6)9.Jo(l)1c:8l (3~0C2l<3CTUOC2lJ 

c:8l@Jl2lOCD>1 mJm..t)6)<;½:j3 (l)Jo:iro>(l)J61T>C2l06TTJ. 

6)6)eJocrilc:&<3~0C2l<3CTUOC2lJc:&§Jl2loo»l mJm..t)6)<;½:j3 

(l)Jnlro>(l)J611)<mml:n 63©6 @130n.0©61T>o n(i)WJro>Jc:8l. 

«m<m16>ctg eJc0:ia:j6ID6m3<J8 afluos1c:&©1ce6>6c:&. 

14. n.JCD>(') J6>.!1.IS1<ni1C?J8 6>12l®CWC?J8 n.J©1c6J!l::161T>o 

mscmm1eo> croafl<3UOo!l::lro>c:&<J8 ©6YliJ afln.1©1cm 

(l)J61T>6lJB@O<D>I (.n.lc:8lSl2lO<D>I, ~ CTUJSOCJ6lm<J8 

~Jro>Jc:8l. 

15 IDJC!DClRI 18 nJ6)(l)(D)J~ C.!1.lt>C3lAn!!!lrM "1il6l®HhleJJo 

3 C .!1.1 () C3 l i>l1B (ta c96) ~ (1)1l)) (l) o rig) '!' d a» d cB.. (i) () C (l) () 

C.ut>C3l(1)1l))lcl)Jo 3 (TUCc9.t>© 

15 n.J.;omfl<Jmoo,8n,Jos(T)(ll10)16>ag e©J .allt@o CID06>!9 

6>dbOSJc06>J®J . 

SPERMATOGEN£SJS 
(Mltosts) ® SptnllldafOlllil 

.J 

I 

@------A 
(Flnt Mtiesis) 

' \ 0 0----------- B 
I I /(r-Mr\ 

G)· 0 0 0 
I I I ' 

' (11) 
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a. Name the stages A and B 

' (d) 

1 

b. Differentiate spermatogenesis and 
oogenesis. 

16. Sex education is necessary in.schools 
Why? 

l 
(a) 

T 

~ 
(•) Sperm r 
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17 Hen king observed that 50 percent of sperm 
received a structure after spermatogenesis. 
whereas the other 50 percent spem1 did not 
receive it. 

a. In vvhich animal did he observe this? 
I\fontion the type of sex detennination 

b. \\'hat is female heterogamety? 

c. Name the animal exhibiting female 
heterogamety'? 
I\,fontion the type of sex detennination 

18 A child has blood group 0. If the father has 
blood group A and mother blood group B. 

a. Work out the genotypes of the parents. 

b. Using a Punnette square find the pos­
sible genotypes of the other off<;prings. 

c. What type of inheritance is shown in 
blood group. 
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