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A= g aTel 91 | 39 Tt % feha wforerd g aife &

A) 25% B) 0%
(C) 50% D) 75%

2. SMIvdHQ@WAmE:
(A) S gShfrafin wawm S
(B) UISS AU (TATSRYT) TR HHe!
(C) SHfesh wug Satgtiie (qaiarer) Tyae it
(D)  SiHfeeh Soltfafn Tyee HHel
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General Instructions :
Read the following instructions carefully and follow them :

(1)
29
(iii)
(iv)
(v)

(vi)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

Section D — question numbers 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal
choice in one of the subparts.

(vit) Section E — question numbers 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) There is no overall choice. However, internal choices have been provided

in some questions. A student has to attempt only one of the alternatives
in such questions.

(ix) Kindly note that there is a separate question paper for Visually Impaired

(%)

candidates.
Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION - A

Question Nos. 1 to 16 are multiple choice questions. Each question carries

1 mark. Only one of the choices is correct. Select and write the correct choice.

1. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

A)
©)

25% B) 0%
50% D) 75%

2. GEAC stands for

(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee
57/1/1 ~ 3|Page =5 P.T.O.
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(iv) ST (d) THm

39 fersheq 1 =9 HIRTT ST hietH- A 61 1l 1 hicti - B <l TGl o 1 T et o & -
Torepen :
@) @G () Gv)
A b @ © @
B) © @ ® @
© @ @ O (©
D) © ®b) @ (@

4. gemshal gry wuTied @iasiestr yehm frefafad 1 g e § geeeh §
(A) TEE Y RS TN |
(B) 3ATE T HIsi-eh qUT IThTai-eh GISeh qH] |
(C) T[T Y Hrelf-eh JI5eh |
(D) TG § RISk HI¥eh TUT HH o1 T |

5. % UM § Hdeh /I TR 3TRER UM oh Hashi/ I GRI 3TEARA fohT ST o HR0T
TR B AT 2 | TH TR h IE1hid o fore Iaerh wfawer smfsran 1 Tehr 2 :

(A)  Trsfere 3rgfshan

(B) T FfcRedT IR (FMERA FR WU

(C) hiidiehra wheren srforan (Refrietiiener 3R toai-)
(D) <hif3reRT ATfedrd fere srfsha
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3. Match the items in Column-A with that of Column-B :

Column-B
Methanobacterium
Trichoderma
Aphids

Glomus

Choose the option that matches the items of Column A with that of B

Column-A
(1) Lady bird beetle (a)
(11) Mycorrhiza (b)
(111) Biological control (c)
(iv) Biogas (d)
correctly :
Options :

O @ @) Gv)
@A b @ © @
B) © @ ®) @
© @ @ O (©
D) © b @ @

4. The process of mineralization by microorganisms help in the release of :

(A) 1inorganic nutrients from humus.

(B) both organic and inorganic nutrients from detritus.

(C) organic nutrients from humus.

(D) 1inorganic nutrients from detritus and formation of humus.

5. Transplantation of tissues/organs to some patients often fails due to rejection

of such tissues/organs by the body of the patient. Which type of immune

response 1s responsible for such rejections ?

(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response
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6. ‘hiom-I' H <1 T8 uel 1 ‘Hiem-1T" | < 75 7l o w1 ggfura firer i
HiAH-1 HicH-11
(a) USRI (JBEARL) (i) ShRHYS! T LT (THTIRT) H 3= Tfid &M |
(b) AT (FFATIE) (1)  IIRIST T THE S Yo1 o & forafed g smar |
(c) TR IR g5 (iii) 8-16 HHGE] ATAT YOI
(d) qIH (HEaT) (iv) YS! I FTEl T
‘SicH-1" o ‘hicm-1T" % I1Y TYfa e arel foehed w1 T :
faeeg :
@ b (© (@
@A) Gv) @) @) @i
B @ @) @) @)
€ G @ aGv) (@ib)
D) G @v) @) @)
7. feu e fam g e fgeftorast gur <6 feehTa o <ol bt gt T | 35 TR AW 6 P
‘Q, ‘R a1 ‘S g AHITehd foha TR R |
o1 forepmd o fafy=1 = 6 P, ‘Q, ‘R 1 °S’ % Gl ATHTeh aTet forehed ohl T :
P Q R S
Q) ' Fows  gog e
B) Fu fows  ofiTwm T
(C) e Hag fIoes i
O) g foes  Fi T gae
8. I TF T UTCHmiST 1 IUINT Hid §C AW S I ST T T Safdd fomam S
qha1 ¢ |
(A) 0.1 faferm (B) 1 fuferm
(©) 1 fafewm D) 1 feferm
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6. Match the following items of Column-I with that of Column-II :
Column-I Column-II
(a) Trophoblast (1) Embedding of blastocyst in the endometrium
(b) Implantation  (11) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ ® @© (@
A @) @ @) (@)
B @O @) Q@) av)
© @@ @ av) @)
D) @) @v) @) @
7. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Globular Mature

embryo embryo
Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :
P Q R S

A) Egg  Suspensor Radicle Cotyledon

(B) Zygote Suspensor Cotyledon Plumule

©) Egg Radicle  Suspensor Cotyledon

(D) Zygote Suspensor Cotyledon Radicle

8. Amplification of gene of interest by using DNA polymerase may go upto

(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times
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9. U ST G FHI HITST T | A3 &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
39 AT g IIRId ‘m-3TREAT | TSI &TRehi <1 Tl 31shY €M aTet faehed o1
T I |

(A) 5'—-UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. T qSHIATEY sl TSSO o TRThIRT <l 50 TSI HI ShITeRI3Tl qeil 3SR sl 50
TR ST TTq ShIRTRT & S FTel TATshvTT qe SISTUeT <hl Eea arfl shos:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3Ny ama & fasm § fr=fafed ama ggea | IR Tor (Wished) dftrferd & | Ama
forehTa o Wl 3TshH dTe] foehed i T

(A)  gEIfIgHg—> §im Raed — eI — g dfiga
B) INZANTINET—> Fimt FHaeq — FaeEa —> g dfigg
(C)  INEANIIEGT—> THIIIHT—> FEfI9HT—>  FH 99T
(D) &H HFeq — INLANTIET—> 5171 dffgg — FEets

12. JTREAT 3Faward (RNAi) T8k o U1 1 GEhM (FAgelfor 7o 1RmrT) % wid Sfaedt sam
T HEh 2 |
3fera ferehed o1 == SHifoTe fomres g STd 21 Heh foh 3TuAT 37qerd) fore Jehr e fohan ST @
(A) GAHMH h THITRUAT, s EHTRT FohH 1 TG |
(B) EEhH o SITAT o fciehd 1 I SR LT |
(C) g o STAT o ITeIEH sl U HET |
(D) WY % AT & Ffcrehe 19 o TG T |

T @I 13 § 16 HANERUA (A) — R0 (R) T 3T 937 @

3 91 A Q1 YA - AR (A) 3 HRer (R) few mu | 37 wei % S R fo srEn
3taa faehed w1 FeRt if

(A) (A) 3R (R) GHI &l & 791 (R) GRI (A) 1 T8l A1 81 & 8 |

(B) (A) 3R (R) aHI & 8, T (R) NI (A) 1 el s Fe1 €1 & € |

(C) (A) TEl g, g (R) T 2 |

(D) (A) T &, TG (R) 981 2 |

13. IMH (A) : §@ U @E AW areft Tefl ‘wgell’ faza 1 wem f-wizeeh
oY Mef 2 |
HAO(R) 38 USN wicren fosmm geerd, 78 feeett gro faesfi fran man &
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The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.
(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC -3’
(C) 5 -UUACGUACCGUG-3" (D) 5 -AACGUAGGCAGC -3

10. How many pollen grains and ovules are likely to be formed in the anther and
the ovary of an angiosperm bearing 50 microspore mother cells and 50
megaspore mother cells respectively ?

(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.

(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

12. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognitia)
Choose the correct option that shows how RNAI is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions
by selecting the appropriate option given below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(C) (A) 1s true, but (R) 1s false.

(D) (A) 1s false, but (R) is true.

13. Assertion (A) : Saheli is the World’s first non-steroidal oral contraceptive

pill.
Reason (R) : It has been developed by National Institute of Immunology,
New Delhi.
57/1/1 ~ 9|Page [=150=] P.T.O.
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14.

15.

16.

17.

18.

19.

HAMHYA (A) @ TSI e 1 T TOTEH FHHT SIGIHA BAT 2 |
SR (R) ;5 I 370 ol heoha Ush § M Yepei g & 9ehal 2 |

IRH (A) : TRIREs, difod Ice T wW % oI ssheran affeufaat Suetsy
HATR |
HROT(R)  : Gaifees 39 ford STH ot srfieeret fogioq (feftn) wermsh 8 |

ANRAT (A) : Tk fghent shiT 0 I« S(H Ueh &1 shiE™ W R B 8 a1 SHehi
SfIF TSI o1 ITITA TSR SohIR & hTh! el &l & |

HROT(R)  : SHhIY S GAISHI T 311eh (I=1) 841 <1 ST o6 forfwa & sror &
T8 |

Qe - g
farehed-(A) 3t¥E (B) § foreft weh o1 37 foifgu
(A) wifha aun fats forg YR Taiferd € 2 A IR T 397 IHTE T Sooi@ Shifay |
FHAgan
B) (1) YeASEl ! TERAT § AT Th Ueshlgic 1 U 1 4 fetfge e
(1) AESH g/
(2) for SAmEe & TR fhaT ST 2 |
(i) FEASFARET T STAN Ad-3Iah o & H fh8 ThR foram ST Teha1 B ?
T I |
farehed-(A) 1@t (B) U 4 forefl weh o1 3w foifgu
Q) Trafataa it 1 foavemor Hifse qen ==t Hifse fo Tefie Saresha & ged
T o T T 3Tfereh 3cqTeh 2 ¢
Teh 1 o, Teh WTehfcieh T a1, Teh 3l Tgfvd 3l
Y
(B) U uTifRfeeh-aat bl ¢ WTfies ScaTeshdT qT Hehel MUMHeh IcTTCehdl & s

ferstg <hifse |
i feu U et (3T T 3rERE hINT

b ¢ 44 + XY >< 44 + XX

/N /N

JHSb 22 + XY 22+ 0 22 +X 22+X

| | | |
wafd - 1
EENCLRAICE U %Eﬂﬂ;ﬁaéﬁmwﬁﬁﬁﬁm‘l’a&%‘ziﬁwmw
TM1 o s fawg i |
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14. Assertion (A) : One of the property of genetic code is degeneracy.
Reason (R) : Some amino acids can be coded by more than one codon.

15. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

16. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

SECTION - B

17. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

18. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

19. Study the cross given below :

Parents : 44 + XY >< 44 + XX
Gametes : 22 + XY 22+ 0 22+ X 22+ X
| | | |
Offsprings : 1 2

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.

57/1/1 ~ 11|Page [=150=] P.T.O.
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20. Ueh IRAR Y Th (FR) a1 o Ufaeq (Fe) o i &9 8 exiu 77u semered! =1é bl 31eeH hifo ;

o BF—TF0®
1 2
| |
frt -1 @ A @ A
3 4 5 6 7
Freferfan Toi 3 oo R ;.

(a) =AY 1T 2 % GWTied STHesy g |
(b) =¥ 5 qUT ‘§ H A TR BRI B HIRERT Heelt W B F gfaew
(TS /TS TS) STfeerd & 7
21. faehed-(A) 3ryaT (B) 9 9 Tl weh o1 3w foifgu
(A) TEi fowr @ difga v ft 1 3afess fauer © stafeRd: fiffa erefiemge
o1 gfereATiUd SHTHT 92T 8 | 39 YohR o ITEfeh ST hl HATGTIehdl H&J qd]
2 7 A IR | 39 T foenr 3 forw wen werreft Su=m s ot germe v |

JAYAT
(B) UHY forgl Q1 Feriehl b1 it ool SHifse fomept 3uem feret oft Haress g &
fom € g ST Bt TR <RifTeRT # €Y € ufas e # fomer 1 HeRaT B |
Tog — T
22. (a) Tre=ferfga s ot e @e & foru Yefigifires faerierss sswa fofa
5' — GAATTC - 3'
(b) 39 3TIHH < TEIH Tl Tfcee Tgfaretust st 1 foifiay |
(c) Teafey ar e ffifa g g 7 3ehT yftrept 1 Seorg HIfT |
23. TiSHIfeIH o Sia =sh o Teh W I 1 3T g <1 7141 @
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20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E} @
1 9
| |
Generation I : @ A e A
5 6

3 4

Generation 11 : é))i

9

8
Answer the following questions :
(a) Give the possible genotypes of individual 1 and 2.
(b) Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5’ and ‘8’ ?

21. Student to attempt either option-(A) or (B) :

(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion is required
and also suggest a permanent cure for such ADA deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer

recombinant DNA into the host cell directly without using any vector.

SECTION - C
22. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

23. Study a part of life cycle of Plasmodium given below :

Fertilization and

development
’ -
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SHh] T hleh FTeARad Te1 o 3R feifgu

(a) UAThe(ISl Aoat § WASHITSIH HshyuT shl 3§ 7T ol feiflgy 5o a8 g=at °
TUEgTRd B 2 |

(b) Tt e <1 foder 3T af@d el ger= g ¢

(c) Tewwu fomr @ qrmeRa P qen Q' 1 veEEe fefau |

(d) wrsHIfEm % Sfie sk <l 3cifiTeh qei wiffTeh SFaeTd g it # g gt 8 | A
TR b AT faifaw |

24. (a) “mHd % fersryel fFm-verdi S8 fop forgsft SfoRit w1 smshmwr, @Wea (FHeeM)
aun srmarEe arfq 3 Safafaerar s dear & 98 53 2 17 9% % TH-Ts IR
61 TR § U % =ARIETAdT g iR |
(b) Tr=ferfaa =1 aew forfe :
(i) 3T (IUCN) i & grer =t
(i) Stafafeaerar @eegon § gie wie

25. = feu e fom o1 SteeRE whtes S gw o SR feifge

(a) SUURH Fert H GTE 178 HCeMT ohl TE=TY |
(b) AR ‘P’ AT ‘Q’ ! UESETNT |

(c) TeEeH WM <l yepfd feTRam |

(d) Iehmfen T BURITE o o= favg Hifvm |
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Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female

Anopheles mosquito.
(b) Where does fertilization and development of parasite take place ?
(¢c) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes

place in two different hosts. Write their names.

24. (a) Indiscriminate human activities such as alien species invasion,
fragmentation and habitat loss have accelerated the loss of

biodiversity. Justify by taking one example for each.
(b) State the importance of the following :
(1) IUCN Red data list

(11) Hot spots in conservation of biodiversity

25. Study the diagram given below and answer the questions that follows :

(a) Identify the structure shown in the above figure.
(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Daistinguish between Euchromatin and Heterochromatin.
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26. TITH QAT YT AT YW FA sl TaIRd & it U1 g 7§ et 3 3R g
Sfeerar ot 72 8 | vam % iR # g daredn 1 sfag & qen THT % aRer ¥ gey
foagm w1 wrianfe sfiem # | gafer foar 2 for forg 1 570 9 K o fosr g9 6
TS § |
(a) o foreft itk =1 gema <ifore foma mfeer yor & gwmmra faser ot adteror fomam i
oh | 39 dehrleh ohl SITEAT 1T |

(b) =fe Toreh weh 37ere S forepml Rl SufRfe oaT =eTd & i 6f o s ol Waq &l
ql 3ok foru foreht wen @ forehed w1 oot hIfSTT | e <kl a9 Tyiaeen &
foTu =R =1 forepey gafara g ? =R g it |

(c) Term uftfefert # 3u-wea (b) & g ma feheq tenfaes 2 7

27. I IRV T (SoiFeriEE)’, fog frgra m snenia @ 35eht =@men i | 59
TeheTeh gRT 9TH IcTC] oh ST Shid o €l dlieh] i fARET |

28. STIERI aUT SAER faehm 1 fasesh it gor1 i |
Qug -¢
T TEAT 29 TAT 30 HH- MU T & | Tcdeh T4 & 3 34— & 5 4 v -394
AT fereped feam e ® |
29. ‘HE-1 quT $g-2 § fafsre i & fafi =t o1 = few 1o umet o arem & gl
2 | T T 3TEH hieh HaTHId T 7T T o IR faRan
T 1 ik

e TR ' TS TR
(a) ‘ShE-1 T -2 T forE STHT o R SMSE & ? 39 SIHH ol Tk bR fian |
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26. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) illegal ?

27. Explain the basis on which gel electrophoresis technique works. Write any
two ways the products obtained through this technique can be utilised.

28. Compare and contrast convergent and divergent evolution.

SECTION -D
Question Nos. 29 and 30 are case-based questions. Each question has 3 sub-
questions with internal choice in one sub-question.
29. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the question that follows :

Case 1 Peak

Follicular Luteal Phase
Phase

Case 2 Peak Q

Follicular I Luteal
Phase Phase

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.

57/1/1 ~ 17|Page [=150=] P.T.O.
Ok



30.

(b) YChM (IIEHa) TSR shT 31 T TSR AT TaieE o & arel aRadHT i
fefu |
3IU-TH (c) TT (d) T & Toreft Weh 39— =1 STR ST
(c) HH-2 % BHH-Q 1 9 feiflgu qen sHent ush T oft ferflam |
AT
(@) E-2’ T USEE ! o H G Brmsicl © STl ? 98 68 s @ ?

forferftaa uftsde w1 gt st et & 3o farfgw -
whid H, g4 forelt off Sfa < gk, Tohal =AY & o fovet & 2 &; 3 @ S
AR FTifcte &7 § 998 § @d & | o THME S8 1 9730 TN Hid 8 STeET
3o foTu Tt vt &, Fertor htd & 3T 39 YehR o wufy oY AT e @ | wufy e
o1 B1d & 91 =AY Sfia & 72 B | v fraa wwe O wufy 6 fafte sy ot i sfat gd
8 | Topelt Tmfy =1 31TepR 3|k e H THiy Y fRufs % 9 ¥ 9gd 39 Iamr 8 | gutE §
T hY ot aTiiRfaes TohH ST (3AfEeie) ST T8, Wl &1 a8 gl STfaai o &g
=1 ity &1, wwef 1 a9 &, a1 dehel (TEHTEs) STYI® S &1 99Td 8, 8
ITehT HedTehl g € Fufd % Figet § qitadq & ded # hid & | hia H GHfy 1 3R
(|TST) SEd Y 1 Tehdl & ST ARGl <hl T H & Hehdl & | THY HT IR (ATSH)
Teh-fTehl €1 & THIY Tcd (N) HENdl 2 | T I8 AT 781 & fob 38 haet T %
STTYR T & "1 AT | foreht gafd o foru aufy o1 ass w e (fR) yee 781 2 |
g GHT o HY YREfdd BIdT T&dT & ST 3Tk Shiehl WIS h! ITTedT, THTUT 19 eIl
feraia Hiem st stan 2
(a) T faaeft o R & 91T I 9ol forsiy @ o SR g 319 et o foe sga
& arefret 2 | faaeft a8 w@rE e ger T et 2 2
M) afe freft wfa =1 Tuf® o9 s g t + 1 = 800, 3ITEET = 100,
I = 200, FHG = 200 AT TI&X = 150 &, 1 38 THI ‘t’ T TuiP g h
uftehel SHIRTT q 30 H8 | o4 a1el Y fRfrg & yepr w gfterr (feouoft)
i |
3U-T (¢) 9T (d) T & Tore) Weh 37— oh1 I &I
(¢) et &= T 200 TSR 918 ATt T} TUT Shalel Teh {oRITETeh™ SUTE 987 o JHE
Hcdl o1 HTo o forftr 3 o AR R ?
JAYAT
(d) =T"<h TS B-ca o A4 1 < falRry (qdient) o 9 fafEu |
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(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.
OR
(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?

30. Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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31. Taeshed-(A) T (B) 4 & foreft wep o1 3t foifg
A) Tr=faied ge=t &1 s i
() “THuTEd (MALT)” & 319 oI 9Weid & ? I8 SHR IR § hal STaferd 21 e ¢
(i) ‘ETEIIRTE Uy’ shl SqReT Il |
(iii) T (AIDS) & femTes wier o1 9 forfen | g T frga w &

HATE ?
(iv) THa gfaeen o § rfumst qun omgne gewaqul et fvrd € | s men
HIfTe fop a8 38 ford TpR I 1 & |
AT
B) () F=fafed afer & B, T, T, K, L adn M =aET 6 gfd agfaa seei
ELUETIE I
WA /AR ] | gEsE gt IYIRT
(a) fefep 3 H I T, TR a1 3y
(3¥RI) Sl 3 wrearet
YN |
(b) J I T=hE K I ATEIATIT T
R 1 HeHd
() YEFARAINA-T L b M

(i) SeTETERRE 1 Afaes FREv SHren] & 9 § = ITART R A g ?
32. faehed-(A) aam (B) 4 & foref) wep o1 3t feife

(A) (a) STETSIET % TNRIE T IHRIGNE H FHIET <l IR o s fawg iU |
M) = feu mu fom & w6 faftr (qdient) ot esian T | o R s
ek AT T3 & IR fIRg |
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SECTION - E
31. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
(B) (@) Study the following table & fill ‘H’, ‘T, ‘J’, ‘K’, ‘I’ and ‘M’ in
following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

32. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.

Q,
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(G) feuw e fom @ Qg § TRt o TG s o falRrE o gt
2 | ST TraYTIgdeh YeTuT i TNThUT o TIMTARor 1 fafer 1, 2
TuT 3 o A feafae |

(i) fr=ferfaa el § wrmr awadrgde fohg JehR Tud g1 § ?

(a) T foreht
(b) Sfcraafen

(i) RTTeRUT TTHTaR forfer- 3’ o o fetfaw |

3T

(B) = feu e fam § 5w YRR g feR gU STUST] ST IR TRIT | | SHehT Y107 ST
AT} T oh I feAfE |

RIECIGERCCEak]
(i) o= ¥ guTie T 3R] P, Q 9o R % e (wrehfrafr) o6 gem it |
(i) 39 YRE H ST USRS

(iii) mﬁw%m@ﬁg%mwﬁﬁwml
(iv) THaH = ysha § swfige qen nergs fohe YR Tewayul yftest fumd & 2
33. faeshed-(A) T (B) § & foreft wep o1 3t foifg
(A) () <E BT 3Ahal (fehel Ot THIEET) o SH1 aTeh! o HEd Hehtul (3h19)
S915Y | F, gald H Urrargsh, W1 o der foehR g (W) safs=i st =i
ST IH BT ? 38 fwR () # Eetifen a1 § wfoeenfia g
&I (99 &1 9 fefau |
(i) SR o T % TG & ST b T hl INIRG o i (o) aum vamgsd
(FIT) o 5T T ST G o Jed § TR shl AT ThHEHT shid <hl

TERIAT 9 I |
YT
(B) weft wifd iR SAR@ st FERIdT § SATed HIfY foh otk AU 3. HIeTTE d
1 sraEenasti 4 forg TR SR AT B
(i) W huRAAT |
(ii) S T AR T |
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(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1’, ‘2" and ‘3.
(11) How do the following plants achieve pollination
successfully ?
(a) Water lily
(b) Vallisneria
(111) Write advantages of pollen transfer in method ‘3.
OR
(B) Given below i1s the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

Cells of the
corona radiata

Zona
pellucida

Perivitelline space
(1) Compare the fate of sperms ‘P’, ‘Q and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.
(111) Analyse the changes occurring in the ovum after the entry of sperm.
(1v) How acrosome and middle piece of a human sperm are able to
play an important role in human fertilization ?

33. Student to attempt either option-(A) or (B) :

(A) (1) Perform a cross between two sickle cell carriers. What ratio is
obtained between carrier, disease free and diseased individuals
in F; progeny ? Name the nitrogenous base substituted, in the
haemoglobin molecule in this disease.

(11) Explain the difference in inheritance pattern of flower colour in

garden pea plant and snap-dragon plant with the help of
monohybrid crosses.

OR
(B) Explain with the help of well-labelled diagrams how lac operon
operates in E. coli :
(1) In presence of an inducer.
(11) In absence of an inducer.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME - BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/1/1)

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead to
serious problems which may affect the future of the candidates, education system
and teaching profession. To avoid mistakes, it is requested that before starting
evaluation, you must read and understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest information
or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-XIl while evaluating two
competency-based questions, please try to understand given answer and even if
reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
be zero after delibration and discussion. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in
the marking of individual evaluators.

6 Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS ‘X”
be marked. Evaluators will not put right (v') while evaluating which gives an
impression that answer is correct and no marks are awarded. This is most common
mistake which evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part.
Marks awarded for different parts of the question should then be totaled up and
written in the left-hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand
margin and encircled. This may also be followed strictly.
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If a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra
Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.

11

A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks
if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8
hours every day and evaluate 20 answer books per day in main subjects and 25
answer books per day in other subjects (Details are given in Spot Guidelines).

13

Ensure that you do not make the following common types of errors committed by
the Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title
page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with
the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks
awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it
should be marked as cross (X) and awarded zero (0) Marks.

15

Any un assessed portion, non-carrying over of marks to the title page, or totalling
error detected by the candidate shall damage the prestige of all the personnel
engaged in the evaluation work as also of the Board. Hence, in order to uphold the
prestige of all concerned, it is again reiterated that the instructions be followed
meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for spot Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totalled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.

XIl_044 57/1/1 Biology Page-2




MARKING SCHEME
Senior Secondary School Examination, 2025
BIOLOGY (Subject Code-044)
[Paper Code: 57/1/1]

Maximum Marks: 70

N Mark Total
Q.No. EXPECTED ANSWERS / VALUE POINTS arks Marks
SECTION A
1 1 1

©) / 50%

2 (D) / G . . . . 1 1

enetic Engineering Approval Committee

3 | B)/ ({)-(c), (iD)-d, (ii))-(b), (iv)-(a) 1 1

4 / . . . 1 1
(A) / inorganic nutrients from humus

5 (D)/ Cell-mediated immune response 1 1

6 / . . . 1 1
(A) /' (a)-(iv),( b)~(1), (c)-(id),( d)-(ii)

7 (B) [ P- Zygote Q — Suspensor R —Cotyledon S - Plumule 1 1

8 1(©)/ 1billion times 1 1

9 /5 ' 1 1
(B)/ 5'- AAUGCUAGGCAC -3

101 ) /200, 50 1 1

1 (B) / Australopithecines— Homo erectus —Neanderthal — 1 1

Homo sapiens

12 (A) / Preventing the process of translation of mRNA of the nematode. 1 I

13 / . . : 1 1
(C) I Assertion (A) is true, but Reason (R) is false.

14 (A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1

explanation of the Assertion (A).

15 (B) / Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1 1
correct explanation of the Assertion (A).

16 1 1

© / Assertion (A) is true, but Reason (R) is false.
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SECTION B

17

(A) Heroin is obtained by acetylation of morphine / Both are opioids.
Effects — Morphine is a very effective sedative/painkiller
- Heroin is a depressant/slows down body functions.
OR

B) )
(1) Whisky/ Brandy/ Rum
(2) Wine/Beer
(i) Cyanobacteria fix atmospheric nitrogen, add organic matter to soil

,and increase soil fertility.
(Any two uses)

V2
V2

V2
V2

2t

18

(A)

Natural old forest will be more productive ,

As it contains more biomass or high biodiversity which will trap and store solar
radiation in form of biomass , Y oung forest is still developing and contain fewer
tress will not capture solar radiations as much as old forest so productivity is
low , Shallow polluted lake contains less number of producers and high amount
of dead organic matter so productivity is less in comparison to natural old

forest.
OR

(B)

Net Primary Productivity Gross Primary Productivity

1) Gross primary productivity of
an ecosystem is the rate of
production of organic matter
during photosynthesis.

ii) A considerable amount of gross
primary utilised by plants
respiration.

(Any one point)

1) Gross primary productivity
minus respiration losses (R) is the
net primary productivity.

il) It is the available biomass
for  the consumption to
heterotrophs.

Y5 x4

19

1 = Klinefelter’s Syndrome (44 + XXY)
2 = Turner’s Syndrome (44 + XO)

Klinefelter’s Syndrome Turner’s Syndrome

Absence of one of the X
chromosome/ total 45
chromosomes/ monosomy of sex
chromosomes

Presence of an extra copy of X
chromosome / total
47chromosomes/ Trisomy of sex
chromosomes

Sterile female

Sterile male

V2
V2
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Overall-masculine development | Rudimentary ovaries / lack of
with feminine secondary sexual characters/short
features/Gynaecomastia or strature/underdeveloped feminine
develpoment of breast/ tall character

statured/ (any other relevant symptom)

( 1 mark for any one correct difference)

20 |(a) Individual 1 =1IBi A
Individual 2 = I*i A
(b) Individual 5 - Antigens A and B both are present on RBCs v,
Individual 8 - Neither antigen A nor Antigen B is present on . :
the RBCs /2
21 | (A)
The genetically engineered lymphocytes are not immortal hence the patient 1
requires periodic infusion
There could be permanent cure if the gene isolated from bone marrow cells 1
producing ADA is introduced into cells (lymphocytes) at early embryonic
stages
OR
®) /41
Micro-injection, Recombinant DNA is directly injected into the nucleus of an /s
animal/
Biolistics or gene gun, plants cells are bombarded with high velocity micro- A
particles of gold or tungsten coated with DNA/
Heat shock , Recombinant DNA can then be forced into such cells by L
incubating the cells with recombinant DNA on ice which is followed by placing Vot
them briefly at 42° C (heat shock) and then putting them back on ice.
(Any two techniques).
SECTION C
22 | (a) 3-CTTAAG-Y5' )
1
(b) EcoR-I £
(c) -Restriction enzyme cuts the strand of DNA between the same two bases
on the opposite strands. This leaves single stranded portion or {

overhanging stretches at the two ends known as sticky ends.
/
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The enzyme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA
¢ i
G| 1A (Al [T) |T| |C} GEARANT! c 1
C| [T |T| |A] |A] |G CETHETEA Gi
t
l EcoR1
Sticky end
Sticky end
DNA fragments join at sticky ends
-Role of sticky ends : 1
Sticky ends forms hydrogen bond with their complementary cut counter part/
they help in joining of vector DNA and foreign DNA during rDNA
technology /stickiness of ends facilitates the action of enzyme DNA ligase
23 | (a) Sporozoites A
1
(b) In the gut of the female Anopheles mosquito 7
(c) P: Salivary gland of female Anopheles mosquito 1,
2
Q: Gametocytes
!
(d) Asexual phase = In human
1
Sexual phase = In mosquito 7
!
24 | (a)
Alien species invasion — Nile perch introduced in Lake Victoria in East
Africa led to extinction of 200 species of cichlid fish / Threat posed to our
native species by invasive weed species like carrot grass (Parthenium) or
Lantana or water hyacinth (Eicchornia) / lllegal introduction of the African
catfish Clarias gariepinus for aquaculture is posing a threat to the indigenous
catfish/ any other relevant example
Habitat loss and fragmentation —When large habitats are broken up into small
fragments due to various human activities, mammals and birds requiring large
territory habits are badly affected leading to population decline / Amazon
rain forest harbouring probably millions of species is being cut and cleared
for cultivation of soya bean or conversion of grassland for raising of cattle /
any other relevant example
(b)
(i) IUCN Red data list — Provides information about species under the .
threat of extinction /is to identify and protect species facing a high risk of /2
extiction / crucial for conservation planning
!

(ii) Hot spots — have very high levels of species richness and high degree of
endemism
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25

(a) Nucleosome

(b) P=DNA Q = Histone octamer
(c) Basic/ Positively charged

(d)

Fuchromatin Heterochromatin

1. Loosely packed 1.Densely packed chromatin
chromatin

2. Lightly stained 2.Darkly stained
3.Transcriptionally

3. Transcriptionally
active chromatin inactive chromatin

(1 mark for any one correct difference)

!
Vatla
!

26

(a) Amniocentesis ,

In amniocentesis some of the amniotic fluid of the developing

embryo is taken to analyse the foetal cells and dissolved substances to test
the presence of genetic disorders.

(b) -Medical Termination of Pregnancy/MTP
-Yes
-as MTP is comparatively safe upto 12 weeks or the first
trimester of pregnancy.

(c ) When it is performed by quacks / if foetus is a normal female followed
by MTP leading to female foeticide

V)

v, x3

V2

27

+  Negatively charged DNA molecules move towards the anode
under electric field through a medium or matrix , DNA fragments
separate according to their size through sieving effect /Small sized
DNA fragments move faster.

+ Resultant DNA fragments can be utilized :
For Recombinant DNA technology ,
In DNA fingerprinting, In Polymerase Chain Reaction

( any two correct utilisation)

1+1

V242

28

Differences

Divergent evolution Convergent evolution

Divergent evolution occurs when Convergent evolution occurs
same structures developed along when different structures
different  directions due to evolving for the same
adaptations to different needs function and hence having
similarities

Divergent evolution produces Convergent evolution can
homologous structures. result in analogous structures

1+1
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It indicates common ancestory

It indicates similar habitat
has resulted in selection of
similar adaptive features

( Any two correct differences)

Similarities :
-both are influenced by the environment / 1 3
-both contribute to species evolution or any other valid point .
(Kindly note- compare and contrast include both similarities and differences)
SECTION D
29 a) Luteinising hormone /LH , helps in ovulation / induce rupturing of ot
graafian follicles
b) Ovary : Maturation of follicles. 1+1
Uterus : Proliferation of endometrium lining.
c) Q- Progesterone, vy + 1
Maintains pregnancy / maintenance of endometrium
OR
d) Corpus luteum, Graafian follicle transforms into corpus luteum after vy + 14
ovulation 2
30 (a) The butterfly acquires this chemical during its caterpillar stage by 1
feeding on a poisonous weed.
(b)
Nt+1 =Nt+ [(B+1)- (D + E)], o
800 = Nt + [(200 + 200) — (150 + 100)] ZRle
800 = Nt + (400 — 250)
800 =Nt + 150
Nt=2800— 150 =650
Comment
-As the population density is increasing with time so age pyramid would be of 1
expanding population.
(c) Single huge banyan tree - measured in terms of biomass or percent
cover ,
. Yo+
carrot grass- measured in terms of percent cover
OR
(d) Pug marks, faecal pellets.
Yo+
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SECTION E

31

A) (@)
-MALT is Mucosa Associated Lymphoid Tissue

-It is located within the lining of the major tracts like Respiratory or
digestive or urogenital tract.

(i)

Cytokine barriers — virus infected cells secrete proteins called
interferons which protect non-infected cells
from further viral infection.

(iii)

Enzyme Linked Immuno-sorbent Assay or ELISA ,ELISA is based on
the principle of antigen-antibody interaction

/

PCR or Polymerase Chain Reaction , amplification of nucleic acid

(iv)

Both Bone marrow and thymus provide micro- environment for the
development and maturation of T-lymphocytes / immature lymphocyte
differentiate into antigen sensitive lymphocytes / Bone marrow is the
main lymphoid organ where all blood cells including lymphocytes are

produced and some lymphocytes migrate to thymus for development and
maturation.

OR
B) (@)
a) H = Clostridium butylicum
I = Bacteria
b)J = Statin
K = Fungi / Yeast
c)L = Trichoderma polysporum
M = Immunosuppressant /Suppress immune system in patients
with newly transplanted organs

(i1) Baculovirus are species specific, narrow spectrum insecticidal
properties,No negative impact on non target species like plants or
mammals or birds or fishes or Any other valid point.

( Any two reasons)

)
)

1+1

Y
)
Ya
)
Ya
Ya

1+1

32

A)
(a)

Vegetative cell Generative cell

It is big with abundant food Generative cell is small,
reserve and an irregular floats in the cytoplasm of the
shaped nucleus vegetative cell

Helps in the formation of Forms two male gamete
pollen tube

Y
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( 1 mark for any one correct difference)
( 1/2 mark for correct names and 1 mark for the correct difference)
(b) (1)
1 = Autogamy
2 = Geitonogamy
3 = Xenogamy
(i)
a = by Insects or wind
b = by Water
(iii)
Genetic variation, Healthier offspring,Elimination of recessive

traits, Disease resistance ,Evolution, no inbreeding depression,
promotes heterosis

(Any two advantages)

OR
(B)

(1) P is able to penetrate or fertilise the ovum ,whereas Q and R are
unable to penetrate or fertilise.

(i1) When a sperm comes in contact with the zona pellucida layer of the
ovum it induces changes in the membrane that blocks the entry of
additional sperms.

(iii) Entry of sperm induces completion of meiotic division of the
secondary oocyte and formation of second polar body and a haploid
ovum (ootid)

(iv)
-Acrosome : It is filled with the enzyme which helps the sperm to enter

into the cytoplasm of the ovum

-Middle piece : It has numerous mitochondria which produce energy for
the movement of tail that facilitate sperm motility for fertilisation

Y
Y
Y2

Y
)

Yot

Yot

XIl_044 57/1/1 Biology Page-10




33

A) (@)
Parents Hb* Hb

Gametes @) th)
el
- /N —
1progeny /N __—
e— N ~
HB™ HRA Hb” HbS Hb™ HBS Hb® Hb®

unaffected T * 1 affected

carrier carrier

-Ratio 2:1:1
(Carrier : Disease free: Diseased)

(%2 mark for the correct cross and Y2 mark for the correct
ratio )

- Adenine is substituted by Thymine

(i1)Inheritance pattern of flower colour in garden pea plant follows Law
of Dominance because violet colour is dominant over white colour of
flower.

P ww X ww
‘Violet _  flower White flower
Gametes W Y w w
w we—"

W|  Ww Ww

Wi Ww Ww

All Violet

In case of snapdragon the flower colour shows incomplete dominance
and all the F1 progeny is of pink colour because red colour is not
completely dominant over recessive white colour.

P RR x o
Red flower Wh;{’“‘e’
Gametes R R r f
, r l —
Rr Rr
Rl pink | Ppink
R Rr Rr
Pink Pink

All pink coloured flowers

(%2 mark for the correct explanation and 1 mark for the
correct cross)

Ya

Ya

Ya

Y
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OR

B. (i) In presence of inducer

1/2 mar

[ T ] Y B

In presence of inducer

for genes
y | a

Repressor mRNA
1/2 mark l
[1/2 mark] D

Lactose
Inducer

O [1/2 mark]

(Inactive repressor)

In absence of inducer

(i)

lac r{lRNA

Transcription

[1/2 mark]

-

Translation

B-galactosidase Ppermease transacetylase
[1/2 mark]

> I 1

By = |

In absence of inducer

l I

N
Repressor mRNA

Repressor

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

1+1 mark

%6

1+1
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3fp TieT
afvy #Arafire faemey udterm, 2025
Sitg fage (fava wis-044)
[UWR Hs: 57/1/1]

3iftrpdy 3i®: 70

qg;[ . e IR / T 3P A A
qvs- &
1 |(0)/50% 1 1
2 | (D) /SAfes Soiifafi ugaa wAd 1 1
3 [ (B)/()-(0), (i)-(d), (ii)-(b), (v)-(a) 1 1
4 | (A)/TIH Y AHPEHD TN | 1 1
g | (D)/) PRI HIfLT UfcRam Srgfehar 1 1
6 | (A/(a)-(iv),(b) ~(i).( 0 (i), ( d)-(i) 1 1
2 | By P-gWS Q-fcided R-ofolua S-Uig 1 1
g | (©1fafema 1 1
9 (B) / 5'-AAUGCUAGGCAC - 3' 1 1
10 | (B)/ 200,50 1 1
11 | BY FRCEANGINGT— §1H] T — MASUd — 5/4] Jfg 1 1
12 | (A / TAPIH b THIIRTTT & FUICRUN UshH BT SR | 1 1
13| (Q)/ (A FBI '8, TR (R) Terd & 1 1
14 | (A/(A) 3R (R) TIFT TGI8 T (R) GRT (A) B g TS 81 381 5 1 1
15 | (B)/ (A) 3R (R) T HE1 8, TRg (R) GRI (A) 1 Te! SRSAT g1 61 61 & 1 1
16 | (O)/ (A Hdl 8, IR (R) 7Tl & 1 1
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17

(A)
&g 1 Aifth & wfifechie=ur I U fopar Srar & / < 3iftsigs B
TYTd
Aifth T agd TuTdl e @sfeq) 3R diser 3
fRRIET I8 TP 3aued (SU¥C) § 3R IRR & YHr! &l i et 3|
3ydl
(B) (i)
(1) fepl /51t / A
(2) arg / foeR
(i) ARG TgHSH AgeoH &I fRR #vd € gl & s
gerd Sisd €, 3R fird) o1 Sdkar sg1d €

(@I & STA)

%)
b%)

1
%)

Y2.Y2

18

(A)

Fifp 3o Sifiier SR a1 9= 99 [IRYaT dl & of SN & U § IR
RIfhRUT Y Apeps TURTA BT, gaT SiTa ot 4 IRy 81 32 & oik 30 & H
S § Sl R ST &1 ¥e TR fafehor bt el Uohg U1 Sufeie Iareehdl
2, Iye Ugid et § I Bt S8 B & 3R gd B uard @ qE
3fYF § STMCIY Ul TR ST & gaT § IdTgdhdl &4 7

S{Ydl

(B)

¢ Ui IdTedhd Jhd UIIHEH Idghdl

i) gfd g9 Jobal Uil IdTghdl T OIRfRYfdS o B Fahd
qTeehdl ¥ 4 & SR g3 &fd B Uflis IdEHAl UBI
gl 0 & O g5 A Ui YAV & SR PIe-db awd
TGl U gldl 8 @I AT TR BT 8

i) ¢ WUl Idrehdr Ul ii) X[bal WYHD IdTgdhdl Dt
DI WU (JAMHHET T UECH & TS Hgw@qul A1 uieul § 494
U H) & o Iudsy Sig AT giat SRT IUTNT B ATl B

gl

@1 T fdg)

Yax4
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1. FATThee? RIS (44+XXY)

2. TR RIgH (44+X0)
FATSTheex RIS (44 +XXY) R RigH (44+X0)
1) 39 3MT4TRI% fdhR BT HRUT X ) 39 f[ABR &1 HRU Th X

PHNH B TH  AfaRad
yfafafy §: fS9e SR dg A
47, SHTAREH (XXY) BT ITd &

i) 08 safad ST Bd & |

i) OO0 oOfed 99T 9 9 o
U B € fbg Har den

RS erfq  wliaq

B
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b7
)
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fed 2 = 14

(b)
Sl 5- A 3R B a1 & faw HIABT ( RBC) TR HINE &
fT 8 - Iad HIRABTY ( :lsdc\?g‘%sé%mﬁqéﬂﬁ)

%!
1
%)
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A) T HIRBIE Faurg gt 8 3o smgafle A afiemet o ara-
Y TR AT P IRR A 3T B D1 IIHdT gidl ©

gfe IR AT HIRTHISN T 31T fbT U S BT ADA Tl SHHAY BT
3T B AT IS ( pagey) # URMYS YT a1 § STaT Sy
! RRf 3T 81 Ihd ol

STYdr

(B) (MTEHIguaT), [l & T7aiTe ST &1 W 5ig HIRBT & Had &
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Y+l

Yo+1lh
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(a)

3" HIEIT Uoll - 5
(b)

SHIRTT (ECoR-1)

(©)

Hiade® Tosy fAmRid TS R 99H &) 99 & s ST & XS Bl BT
AT e | S T AR R Uahd 3¢S aTall (gl a1 dedhdl gl g X8 Sirdl
g ford feraferar R wga §1

/

wiraE vam % few
i am T w g F wh
GAATIC ¥ T4 W ¥em &1 45
G q A % 99 wea )

TR FE EhAy, wfEE
TE ¥ wm W wEm

R DN

faaferm =

: ) :

o Tarufera RRT ot Yt ;
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%)

P!

23

a) SfiaTuref
(b)HTET VTt etol Heex & ST § ghar &

(©

P: 3R &t AR (@ramn Uy
Q JHBID

(d) _

31l aRATE : Ha
TP TRITT FH=R

1,

1

)

1

1
%)
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(a)

(b)
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1
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GOVERNMENT OF KARNATAKA
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
MODEL QUESTION PAPER - 2 (2024-25)
I1PU SUBJECT - BIOLOGY (36)

DURATION: 3 HOURS MAX. MARKS: 70

General instructions:

o b~ w NP

The question paper consists of parts -A, B, C, D and E.

Part-A consists of | & Il and Part-D consists of V & VI.

All the parts are compulsory.

For part-A questions, only the first written answers will be considered for evaluation.
Part-E consists of questions for visually challenged students only.

PART - A

I. Select the correct alternative from the choices given: 15x1=15

1. Select the correct sequence of events in microsporogenesis
a) Sporogenous tissue —Microspore mother cell —Microspore tetrad —Microspores
b) Microspores —Microspore mother cell —Microspore tetrad — Sporogenous tissue
c) Sporogenous tissue — Microspore tetrad —Microspores — Microspore mother cell
d) Microspores — Sporogenous tissue —Microspore tetrad — Microspore mother cell
2. Statement I: The process of release of sperms from the seminiferous tubule is called
spermatogenesis.
Statement 1l: The spermatids are transformed into spermatozoa by the process called
spermiogensis.
Choose the correct answer from the options given below:
a) Both statement | and statement Il are correct
b) Both statement | and statement |1 are incorrect
c) Statement I is correct but statement Il is incorrect
d) Statement I is incorrect but statement Il is correct
3. The function of myometrium layer present in the uterine wall is to
a) Undergo cyclical changes during menstrual cycle. c) Give protection to the uterus.
b) Exhibit strong uterine contraction during parturition. d) Help in the implantation process.
4. The hormone is secreted by the ovary in the later phase of pregnancy.
a) Androgens b) Estrogens ¢) Relaxin d) Progestogens

5. Sperms produced by the seminiferous tubules are transported through accessory ducts. Which
duct should be tied and cut for male sterilization?

a) Vas deferens b) Vasa efferentia C) Rete testis d) Epididymis

6. Reasons for human population explosion are given below:
1) Rapid decline in maternal mortality rate. i) Rapid decline in infant mortality rate.
Iii) Rapid increase in death rate.
iv) Increase in the number of people in reproducible age.
Select the correct answer statements from the options given below:
a) 1), 1i) and iii) only c) i), i) and iv) only
b) b)i)and ii) only d) iii) and iv) only



7. In a dihybrid cross in pea plants, Mendel got 9:3:3:1 phenotypic ratio. It denotes that
a) The alleles of two genes are interacting with each other.
b) It is a polygenic inheritance.
c) It is a multiple allelic inheritance.
d) The alleles of two genes are segregating independently.
8. A DNA segment has a total of 1000 nucleotides, out of which 240 of them are adenine containing
nucleotides. How many pyrimidines bases this DNA segement possesses?

a) 480 b) 500 c) 760 d) 260
9. (p + q)? = p?+ 2pg + g2 represents an equation used in:

a) Population genetics c¢) Molecular genetics

b) Mendelian genetics d) Biometrics

10. A farmer working in a field was bitten by poisonous snake. Doctor gave him an antivenom
treatment that contain preformed antibodies. This type of immunisation is known as
a) Autoimmunity c) Innate immunity
b) Passive immunisation d) Active immunisation
11. An agriculture labour was spraying some powder mixed with water onto fruit trees to get rid of
insect larvae. Which of the following biocontrol agent could have been used here?
a) Bacillus thuringiensis b) Trichoderma c) Dragonflies d) Ladybird
12. Choose the correct sequence of polymerase chain reaction steps from the following:
a) Annealing —Denaturation — Extension b) Extension— Annealing —Denaturation
c) Denaturation — Extension — Annealing d) Denaturation — Annealing — Extension

13. Use of bioresources by multinational companies and other organisations without proper
authorisation and compensatory payment is referred as

a) Biopiracy b) Biofortification c) Bioprospecting d) Bioprocessing
14. An example for ex situ conservation is
a) National parks b) Sacred groves c) Biosphere reserves d) Zoological parks

15. The graph given below shows species-area relationships.

Species richness —s

Area—»

Which of the following equation correctly represent the curve?
a) S=CA? c) A= CS?
b) LogS=logC+Zlog A d)LogZ=1logC+SlogA
I1. Fill in the blanks by choosing the appropriate word/words from those given in the bracket. 5x1 =5

(Primary productivity, Coelacanth, Secondary productivity, Glomus, Amniocentesis, Plasmid)

16. Statutory ban on is required to check increasing female foeticides.

17. A fish thought to be extinct and caught in South Africa in 1938 is

18. An example for mycorrhiza forming fungi is

19. Autonomously replicating circular extra-chromosomal DNA of bacteria is known as

20. Rate of formation of new organic matter by consumers is referred as




PART -B
I11. Answer any EIVE of the following questions in 3-5 sentences each, wherever applicable: 5x2 = 10

21. Differentiate between geitonogamy and xenogamy.
22. Write a short on sex determination method in birds.
23. Mention the levels where gene expression can be regulated in eukaryotes.
24. Write a short note on Neanderthal man.
25. Draw the structure of an antibody molecule.
26. Write the functions of genes crylAb and cryllAb.
27. Briefly explain the significance of David Tilman’s long-term ecosystem experiments using outdoor
plots.
PART -C
IV. Answer any FIVE of the following questions in 40-80 words each, wherever applicable 5x3 =15
28. Draw a L.S. of grass embryo diagram and label the following parts:
a) Scutellum b) Coleoptile c) Shoot apex d) Radicle e) Rootcap ) Coleorrhiza
29. In the figure given below, parts A and B show the level of hormones which influence the menstrual
cycle. Study the figure and answer the questions that follow:

A
FSH LH
—
f—"

B

Progesterone

1 3 5 7 9 1 13 15 17 19 21 23 25 27 29

Days in the menstrual cycle

e S——

a) Name the organs/glands which secrete the hormones represented in labelled parts A and B. (1M)
b) State the role of hormones secreted from part B on the uterus of human female during menstrual
cycle. (2M)
30. Suggest three simple principles through which we can prevent sexually transmitted diseases.
31. What is Adaptive Radiation? Give any two examples.
32. Name of the drugs, its source and nature is given in the table below. Find a, b and c.

Name of the drug Source plant Nature
a Papaver somniferum Depressant
Cannabinoids b Effects on cardiovascular system
Cocaine Erythroxylum cocoa c

33. How did an American Company Eli Lilly use the knowledge of rDNA technology to produce human
insulin?

34. An example for grazing food chain is given below:

Grass — Grasshopper — Birds — Man
Graphically represent this food chain through pyramid of energy and write different trophic levels
with their energy content.
PART-D
V. Answer any FOUR of the following questions in 200-250 words each, wherever applicable: 4x5= 20

35. Draw a neat labelled diagram of sectional view of the mammary gland.
36. Schematically represent the inheritance of flower colour in snapdragon and draw conclusions.



37. Give reasons for the following:
a) A simple cut result in non-stop bleeding in haemophilia affected individuals.
b) Turner’s syndrome affected females are usually sterile.
¢) In Morgan’s dihybrid cross experiments on Drosophila showed that flies having genes for yellow
body and white eyes exhibited less recombination.
d) Inheritance of skin colour in the humans shows different phenotypes.
e) Accumulation of phenylalanine in the body of phenylketonuria affected individuals.
38. Describe the steps involved in DNA fingerprinting technique.
39. Name the causative agents of the following diseases:

a) Malaria b) Filariasis c) Ascariasis d) Amoebiasis e) Pneumonia
40. a) With respect to the microbial products, its source and uses identify the a, b and c in the following
table: (3M)
Microbial product Source Use
Cyclosporin A a Immunosuppressant
b Monascus purpureus Blood cholesterol lowering agent
Streptokinase Streptococcus c
b) Define the BOD and flocs. (2M)

41. Mention the population interactions exist among the following:
a) Abingdon tortoise and goats
b) Tiger and deer
c) Sea-anemone and clown fish
d) Wasp laying eggs in fig fruit
e) Cuscuta growing on hedge plant
V1. Answer any ONE of the following questions in 200-250 words each, wherever applicable: 1x5 =5

42. Picture of a mature angiosperm embryo sac is given below and answer the question that follows.

a) Which cells/nuclei of the embryo sac produce zygote and primary endosperm nucleus? (2M)
b) What is the ploidy of antipodal cells and primary endosperm nucleus? (2M)
¢) Why the endosperm development precedes embryo development? am)



43. Answer the following:
a) Construct a complete transcription unit with promoter and terminator on the basis of the
hypothetical template strand given below. (3M)

ATGCATGCATA ALCGC
||

NEREEENEREEN

b) Write the RNA strand transcribed from the above transcription unit along with polarity. (2M)

44, Study the diagram given below and answer the questions that follow:

Action of Restriction enzyme

The enzyme cutls both DNA EcoRI cuts the DNA between bases
strands al the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA

{ )
G| [a] [a] 1] [ [c]
C| [T| |T| |A] |A 3|

i

Recombinant DNA

a) What is EcoRI? (am)

b) How is the action of exonuclease different from that of endonuclease? (2M)

C) How are ‘sticky ends’ formed on a DNA strand? Why are they so called? (2M)
PART-E

(FOR VISUALLY CHALLENGED STUDENTS ONLY)
15. In relation to species — area relationships, what is the expected ‘Z’ value for frugivorous birds and

mammals in the tropical forests of different continents? am)
a) 0.1 b) 0.4 c) 1.15 d) 0.5
29. Define menopause. Mention the different phases of menstrual cycle. (3M)
42. Answer the following:
a) Draw a neat labeled diagram of typical anatropous ovule. (3M)
b) What is the ploidy of nucellus? Write the functions of integuments. (2M)
44. Describe the steps involved in recombinant DNA technology. (5M)
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fowers are unisexual, th;g 3 . _ -
prevents which kind of pollinatiop, 9 Property of unisexuality of flowe

w Both Autogamy and GEitUnggEm}'
® Both Geitonogamy and Xenogamy
©) Geitonogamy but not X‘-‘Hogamy
D) Autogamy but not Geitnnggamy

Given below 13 the schematic representation of spermatogenesis in human

es :
mal At Puberty

]

—1I

Choose the option that shows the correct labelling of ‘T’, ‘IT’, ‘IIT’ and IV’ in

the given diagram.
% . I I III v

(&) spermatozoa spermatid sec. spermatocyte spermatogonia

spermatid spermatﬂgﬂniﬂ sec. spermatocyte spermatozoa
¥ spermatogonia sec. spermatocyte spermatozoa spermatid
spermatogonia  sec. spermatocyte spermatid spermatozoa
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8. / Which of the following features correctly show the mechanism of sex-
determination in honey-bees ?
() Azygote formed from the union of a sperm and an egg develops into
a male.
(i) Males have half the number of chromosomes as that of females.
(ii) The females are diploid having 32 chromosomes.
(iv) Males have a father and can produce sons.
Choose the correct option :
W i) and (if) (B) (ii) and (iii)

© g and (iv) (D) (i) and (iv)

- J|Page ESE P.T.



TR . R SSS

5 e
7. W1 TSN & v w1 sy A0
Hictn-| #fem-I1
(a) T et | i) 18s s (FRNA)
(O SREAARLN iy e sy (SnRNAS)
(c)  JREQ uefba. 11 (i) hn amuau (hnRNA)

aﬁi-m-l'rﬁ‘?a\fﬂw'lih’fﬂull%l?ﬁ?%nmﬁﬁﬁmaﬁwﬁgm:
@ b (o)

WM G i)

B (i) 6@ @

©) @) G (@)

M) @ @i i)

WﬁETFﬁT(EFf-A%; Wﬁmaﬂsﬁ;ﬁﬁwmmsﬁnaﬁ@? I 38
T 5 g o R, o ) e ek s e ) o o T 8

.

e T =1 ()
(A T24i IBj A
(B) IAIB IAj IA TA
(C) 1IBj JAIB IAj
(D) IBIB A B [A1A

9, WG TR A A-TrHiH h) HE F 5 B % GRumTEEy B
(A) wfeeHl (TieH) #1518 (B) it (wfafieh) &1 8
(C)  wfeeft (sfefiis) <t we d 9fg (D) s &t wen # 3fg

10. afe AeeHA 7Y Wi & WA H 80 e o (et I It v s @ gy
N15/N15 ; NI5/NM . N14/N' 7 Sha &1 19T F1 gm 7

A 1:1:0 (B) 0:1:3
(C) 0:1:8 D) 1:4:0
57123 . 8|Page ,:‘
E:I

b



M, A ———

of Column-Tand theg, of (1

. ihe it("!“*" J[]lum
tudy (P (‘_ﬂluﬂmfl Column_" "l
mernse L) 18y s

1N_-". P'! . - -
R ymerase 1 (i) SnRNA,

] 1A it
®) RN p [ymerase 1T Gii) hnRNA

aNA pﬂ
RN tion that correctly matelqq

ap the ;
fllgoff:;:::-l[i ¢ tems of Column-I with those
0l
i @) o (C)
i @ @
® @ @ EI;
( C) ( i) (ill)
o @ ©
. blood group A has father wj
./ Achild with up AB. Choose th S wita bl:?od group B and the mother
E/ with bl sod gro p - ‘ € option that gives the correct ——
7, o ttor mother and the child : Benotyp
i acner,
E Father Mother Child
@ M 1P 144
i (B) AP | G ATA
('D) IB ]B IA IB IA IA‘

9/ The decrease in the T-Lymphocytes count in human blood will finally

result in
(A) decrease in antigens (B) decrease in antibodies °
) increase in antibodies (D) increase in antigens

&0- If Meselson and Stahl’s experiment is continued for 80 minutes (till III

. tion) then what would be the ratio of DNA containing N15/N15 .
N5 NM/NY in the medium ?

(B) 0:1:3
D) 1:4:0

~ ELIE P.T.U.
9|Page tE%@




11.

12.

13.

14.

15.

16.

STIug = 10|Page EL%% =

e R, 7

P S-SR i i gy 3 T NELY I
(A) Tl Garem e (@) s ) ez b, o A1 —tnm  TE
B) A9 DR w57 Iy Aoy i i vk (k) A T asmi: ]
() et an REE N %+ YR 72 faem o fe H;m ' Li ]
(D) wmﬁwm%mrﬁgqma;mmgﬁ'ww )

() Tt A (B) e =, |
(© TR ey D) e T i

ﬁﬁuwﬁaﬁmﬁmm:
(A) (A}mm}ﬁﬁaaﬁmm)mm}aﬁrwmam?!

(B) (A)aﬂt(maﬁfam,wrwmnm)mﬁwmqﬁﬁrr@ar
(C) (Ajwz,wam)m%|

D) fA)ﬂaat,mai:R)mﬁm

YT (A) . ‘ﬁaﬁafﬁr&qﬂﬁﬂn}ﬁﬁéﬂqtﬁqﬁﬁmmﬂl
N (R) :ﬁﬁ@ﬁqsﬁaw&m%mw%wwmmr@ﬂ)*h
JTavTF § |

s (A) . éﬁgﬁaﬂﬁ%ﬂwm%mﬁaﬁ@?mzﬁﬁéwmmér
FW(R) s‘wﬁgﬂam@ﬁﬁaﬁdﬁmmmaﬁm&mwn

I (A) Qﬁmqﬁﬂwﬁﬁm@mﬁmﬂrﬁm
Freerdt § |

R (R) wmﬁmﬁaﬁmmmaﬁmmm?‘ Y
T A ) F e R | '

I () S R o @ Wi fRmiars o
TEEHAT & 7T 3% Frea | =

FR (R) :ﬂvﬁa}mmﬂm@qﬁwmmﬁwﬁ,r
&S e Pst] 791 Pvul 83 | P




o B " sl
= ‘_'“..l-,‘.p{ statemenyy

the rom 1)y,

Select
3q
iﬂ‘m‘l“l”“ '

(A) The

full,
‘Wl”ir ! >
[yMerase enzyme + hiotechnologienl

pol! 1omy {he geno

of 11t
Nterest and the vertor

1-11-01.11'--"'“-“59 I8 Used for ificat:
gy Gel el Wd for 1solati "Mplification of
(B) g is used for 1sciation and 5

(&

: EParation of
(m Plasmit DNA acts as vector tg transfpy lhf:gllpiz

it

A DNA sogment.
©of interest.
ce of DNA attached to

+al and industrial prody,

2. commeé . ction ot o , _
?“1 ca® g microbes 18 used ? of citric acid, which one of the
ollowin

Hus niger
A Aspfrgf;f::j; bﬁ!ﬂieum B Lactobacitius sp.
(C) Clostrt (D) Saccharomyees cerevisiae
pumbers 13 to 16 consist
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Answer these questions 0 statements — Assertion (A) and

Question
selecting the appropriate option given

Reason (R)
below :
(A) Both (4) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) B‘r? true, but (R) is not the correct explanation of (A).
FC) (A)istrue, but (R) is false.

(D) (A)is false, but (R) is true,

Assertion (A) : Corpus luteum secretes the hormone, progesterone.

Reason (R) ¢ Hormone Progesterone is essential for maintenance of
the endometrium.

. Assertion (A) : The nulmber of white winged moths decreased after
industrialisation in England.

Reason (R) : Effects of industrialisation were more marked in rural
areas of England.

lﬁf Assertion (A) : Streptococcus pneumoniae and Haemophilus influenzae
are responsible for causing infectious disease in human
beings.
Reason (R) : A healthy person acquires the infection by inhaling the
' aerosols released by an infected person.

16,/ Assertion (A) : Restriction endonuclease recognises  palindromic
sequence in DNA and cuts them.
Reason (R) : Palindromic sequence has two unigue recognition sites
PstI and Pvul recognised by restriction endonuclease.
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oy SECTION _
ither '
SR ( (o attem P I OPon 4y
apon the moda of :
: . Pollination
(A) (omm n ation in Vali; :
| o Allianerin and Zontera,
- four strateg;

g A0 CR1e8 adg

(B) Mentu Pted by ﬂﬂW(’-TiﬂR planta to prevent

qtion.
celf-pollind®

pedigree chart ; i :
M Which neither of the parents shows the

St-nd:\. the g‘j\."{’n
both male and female children.

trait but the trait 18 Present in
i

Pﬂreﬂts .

Generation I: é) ‘ ‘

Answer the followWing questions :

(a) Write gbout the trait, also explain the inheritance of such trait in the
progeny oD the basis of given pedigree chart.

(b) Giveone example of such trait in human beings.

19, Student toattempt either option (A) or (B).

(A) Describe any two situations where a medical doctor would

recommend injection of a pre-formed antibodies (antitoxins) into the

body of a patient.
OR

(B) The symptoms of malaria do not appear immediately after the entry
of sporozoites into the human body when bitten by female Anopheles

Mosquto. Explain why it happens.
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1 Write Tee arpn
() rage used in PC Eanism of the thermostable
PNA polymerasEHsedn PCR.

¢he acientific name

| advantage of uging (}
aate the @ B thermogt
() Sta able DNA Polymerasge.

|

|

e conclusions derived by David Tilman's 1o
n

nts using outdoor plots,

| Stﬂ.t(‘ ”1

expel‘iﬂle

g term ecosystem

SECTION - C

:- (a;] List two reasons that make copper releasing TUDs as effective

cqntraceptives.

(b) Esplait how the intake of oral contraceptive pills prevent pregnancy

n humans.

;{ @ A bilobed dithecous anther has 200 microspore mother cells per
- micmaporang‘ium. How many male gametophytes can be produced by

this anther ?

(b) Write the composition of intine and exine layers of a pollen grains.
—

Hnw does the process of Natural Selection affect Hardy-Weinberg
equilibrium ? Explain with the help of graphs.

p
5. / Using a Punnett square workout the distribution of an autosomal
J phenotypic feature in the first filial generation after a cross between a

homozygous female and a heterozygous male for a single locus.

—
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| mples of blood nnd urine 5

H|)nﬂqpn
LU T .
1 nrp 1-1]]'[.*.1_“{' helore nany

event for drug tests,

sports

(@) Why there is n need 1o ‘onduet gyel, 4

i "h gl
AR

s o drugs the "

(" Name th B Whoritieg taually |
ool fir
' I

o Write the EENeTic Nnmey of two )
! Plantg 1 ,
obtamned. rom which these drugs are

An application

: : Briculture jnv
+ resistant plants, using g0 ure involves the production of
pest Tes B “ery’ p

gene : :
Jhuringiensis. from a bacterium, Bacillus

(@) Proteins coded by which specifi Bt. toxin gene control corn borer ?

. or ?

® How does Bt. toxin prodyceq by the
Explain.

bacterium kill the insect ?

| Study the pie chart given bel.ow, representing the global biodiversity and
J proportionate number of species of major taxa.
Other animal groups

o

Crustaceans

g
1Xl‘
Invertebrates

Answer the following questions :

(a) Identify X' and Y in the given pie chart.

(b) Which one of the two X’ or Y’, is the most species-rich taxonomic
group and by what percentage ?

() Name the level of Biodiversity represented by the following :

(i) Estuaries and alpine meadows in India

(ii) The medicinal plant Rauwolfia vomitoria.
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SECTION - D

90 and 30 are cage

Questions No. based questiong.
1

an - body s " :
[mmunity i ol ¥ of two types : (i) Innate immunity and

(i) acquired jmmunity. Innate immunity s p non-specific defence
pechanism, whereas acquired immunity jg pathogen-specific; it ia called
specific immunity too. Acquired immunity is characterised by memory.
Antibodies are specific to antigens ang there are different types of
antibodies produced in our body : they are IgA, IgE, 1gG and IgM. It
ghows primary response when it encounters the pathogen for the first

time and secondary response during the subsequent encounters with the

same Antigen/Pathogen.

(a) Name the two types of specialised cells which carry out the primary

and secondary immune response.

(b) Why is the antibody-mediated immunity also called as humoral

immune response ?

Attempt either sub-part (c) or (d) :

(¢) The organ transplants are often rejected if not taken from suitable

compatible persons.

() Mention the characteristic of our immune system that is

responsible for the graft rejection.

(i) Name the type of immune response and the cell involved in it.

OR
/—-'(d) How is active immunity different from passive immunity ?
57/ o~
2/3 lglpage & ! P-T-O.



)

e & 0 o yfafadiarmn £ yfa._'_m
%,

J0.

31.

. 717~

e ) e T A S e T i |
' - : faa #Ridl A THATT S5 M

A & | yenal 1 frgr sreas ubi ) frafia fig » n, .
)

w gitfirer e ana @ |

fns w1 @ amfaa pf seaa s &1 AT A e 3HH A g, P,

wyal & Jat ferRau
iA

g — 5

5 C r D | g
B

(a) TG WEH H M Wiy tareg &1 AW oy |
() IFIRNE FEhTE (Ceret) 3 Sy s e T a2 THF TG |
- () 3YaT (d) H | forelt uap 1 Ie forflae -

(@ f3 & (C) 7o (D) # vETPIT 7o sygeE wHH F Fh ATHHAT (TEw)
Jooi@ T |

FYaT
(d) ITgerEa e (3619) § (C) 791 (D) Ft rafeufy =7 Fuiy T |

EE-F
alieefi faweq (A) 7ot (B) 7 A et v w1 s g |
(A) () Rl (e amE) | sfEsH &1 Aeares sy frege S |

(ii) S ey (SOT) B OIGET (RIEREe) ) T @ Seorm Fif | e S
Sfa 1 FRATH] & AT §9 U FT G8Y w1 i |

HYET
®B) () sHiEgER e gt § 89 e di wHR & g w1 av S |

(i) femifrr sren & frfeq oRuss W w0 51 Ry @R 390
(&N Ft TR Hifm |

- 20|Page



[

place of thymme.

Study

following questions :

3

5" —

Seription, The

bases governs the process of ¢, b
ases ¢ f'-’"llﬂt:ﬂpt.lnu,

A

b0, The process of copying the genetic informat
into RNA 18 termed as trap -

i
N from one atrand of DNA

Tine;
Principle of complementarity of

alao except that uraeil comes in

the complete trangeri:
SCription ypijt given below and answer the

D

5!

B

_;,Sr

me the main e . :
(@) Na NZyme involved in the process of transcription.

(b) Identify coding strang and template strand of DNA in the

transcription unit,

MM%@];

(¢) Identify (C) and (D) in the diagram, mention their significance in the
process of transeription,

OR

(d) Describe the location of (C) and (D) in the transcription unit.

SECTION -E
5}/ Student to attempt either option (A) or (B).

/ (A) (i) Give a schematic representation of oogenesis in human females.

(i) Mention the number of chromosomes at each stage. Correlate
the life phases of the individual with the stages of the process.

OR

(B) (i) Describe the three types of pollination that can occur in a

chasmogamous bisexual flower.

i) |Draw the diagram of a mature pollen grain released at the two

celled stage and label four parts in it.
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Student to attempt either option (A) or (B).

(A) (1)

(1)

(B) @
(i1)

Explain how is a bacterial cell made ‘competent’ to take up
recombinant DNA from the medium.

Explain the steps of amplification of gene of interest using PCR

technique,

OR
What are transgenic animalg ?

Why are these animals being produced ? Explain any four

reasons.

Student to attempt either option (A) or (B).

A) @

(i)

B) @

(ii)

Explain giving three reasons why tropics show greatest levels of
species diversity.
Draw a graph showing species-area relationship. Name the
naturalist who studied such relationship. Write the observation
made by him.

OR
The world is facing the accelerated rate of species extinctions
due to human activities. Explain any three major causes of
biodiversity losses.
Describe ‘Ex situ’ approach for conserving biodiversity. Give

any two examples.
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General Instructions :
Read the following instructions carefully and follow them :

(1)
29
(iii)
(iv)
(v)

(vi)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

Section D — question numbers 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal
choice in one of the subparts.

(vit) Section E — question numbers 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) There is no overall choice. However, internal choices have been provided

in some questions. A student has to attempt only one of the alternatives
in such questions.

(ix) Kindly note that there is a separate question paper for Visually Impaired

(%)

candidates.
Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION - A

Question Nos. 1 to 16 are multiple choice questions. Each question carries

1 mark. Only one of the choices is correct. Select and write the correct choice.

1. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

A)
©)

25% B) 0%
50% D) 75%

2. GEAC stands for

(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee
57/1/1 ~ 3|Page =5 P.T.O.
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3. Match the items in Column-A with that of Column-B :

Column-B
Methanobacterium
Trichoderma
Aphids

Glomus

Choose the option that matches the items of Column A with that of B

Column-A
(1) Lady bird beetle (a)
(11) Mycorrhiza (b)
(111) Biological control (c)
(iv) Biogas (d)
correctly :
Options :

O @ @) Gv)
@A b @ © @
B) © @ ®) @
© @ @ O (©
D) © b @ @

4. The process of mineralization by microorganisms help in the release of :

(A) 1inorganic nutrients from humus.

(B) both organic and inorganic nutrients from detritus.

(C) organic nutrients from humus.

(D) 1inorganic nutrients from detritus and formation of humus.

5. Transplantation of tissues/organs to some patients often fails due to rejection

of such tissues/organs by the body of the patient. Which type of immune

response 1s responsible for such rejections ?

(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response

57/1/1 ~
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7. feu e fam g e fgeftorast gur <6 feehTa o <ol bt gt T | 35 TR AW 6 P
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o1 forepmd o fafy=1 = 6 P, ‘Q, ‘R 1 °S’ % Gl ATHTeh aTet forehed ohl T :
P Q R S
Q) ' Fows  gog e
B) Fu fows  ofiTwm T
(C) e Hag fIoes i
O) g foes  Fi T gae
8. I TF T UTCHmiST 1 IUINT Hid §C AW S I ST T T Safdd fomam S
qha1 ¢ |
(A) 0.1 faferm (B) 1 fuferm
(©) 1 fafewm D) 1 feferm
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[ J o o
6. Match the following items of Column-I with that of Column-II :
Column-I Column-II
(a) Trophoblast (1) Embedding of blastocyst in the endometrium
(b) Implantation  (11) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ ® @© (@
A @) @ @) (@)
B @O @) Q@) av)
© @@ @ av) @)
D) @) @v) @) @
7. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Globular Mature

embryo embryo
Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :
P Q R S

A) Egg  Suspensor Radicle Cotyledon

(B) Zygote Suspensor Cotyledon Plumule

©) Egg Radicle  Suspensor Cotyledon

(D) Zygote Suspensor Cotyledon Radicle

8. Amplification of gene of interest by using DNA polymerase may go upto

(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times
57/1/1 ~ 7|Page [=150=] P.T.O.
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9. U ST G FHI HITST T | A3 &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
39 AT g IIRId ‘m-3TREAT | TSI &TRehi <1 Tl 31shY €M aTet faehed o1
T I |

(A) 5'—-UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. T qSHIATEY sl TSSO o TRThIRT <l 50 TSI HI ShITeRI3Tl qeil 3SR sl 50
TR ST TTq ShIRTRT & S FTel TATshvTT qe SISTUeT <hl Eea arfl shos:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3Ny ama & fasm § fr=fafed ama ggea | IR Tor (Wished) dftrferd & | Ama
forehTa o Wl 3TshH dTe] foehed i T

(A)  gEIfIgHg—> §im Raed — eI — g dfiga
B) INZANTINET—> Fimt FHaeq — FaeEa —> g dfigg
(C)  INEANIIEGT—> THIIIHT—> FEfI9HT—>  FH 99T
(D) &H HFeq — INLANTIET—> 5171 dffgg — FEets

12. JTREAT 3Faward (RNAi) T8k o U1 1 GEhM (FAgelfor 7o 1RmrT) % wid Sfaedt sam
T HEh 2 |
3fera ferehed o1 == SHifoTe fomres g STd 21 Heh foh 3TuAT 37qerd) fore Jehr e fohan ST @
(A) GAHMH h THITRUAT, s EHTRT FohH 1 TG |
(B) EEhH o SITAT o fciehd 1 I SR LT |
(C) g o STAT o ITeIEH sl U HET |
(D) WY % AT & Ffcrehe 19 o TG T |

T @I 13 § 16 HANERUA (A) — R0 (R) T 3T 937 @

3 91 A Q1 YA - AR (A) 3 HRer (R) few mu | 37 wei % S R fo srEn
3taa faehed w1 FeRt if

(A) (A) 3R (R) GHI &l & 791 (R) GRI (A) 1 T8l A1 81 & 8 |

(B) (A) 3R (R) aHI & 8, T (R) NI (A) 1 el s Fe1 €1 & € |

(C) (A) TEl g, g (R) T 2 |

(D) (A) T &, TG (R) 981 2 |

13. IMH (A) : §@ U @E AW areft Tefl ‘wgell’ faza 1 wem f-wizeeh
oY Mef 2 |
HAO(R) 38 USN wicren fosmm geerd, 78 feeett gro faesfi fran man &
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The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.
(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC -3’
(C) 5 -UUACGUACCGUG-3" (D) 5 -AACGUAGGCAGC -3

10. How many pollen grains and ovules are likely to be formed in the anther and
the ovary of an angiosperm bearing 50 microspore mother cells and 50
megaspore mother cells respectively ?

(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.

(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

12. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognitia)
Choose the correct option that shows how RNAI is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions
by selecting the appropriate option given below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(C) (A) 1s true, but (R) 1s false.

(D) (A) 1s false, but (R) is true.

13. Assertion (A) : Saheli is the World’s first non-steroidal oral contraceptive

pill.
Reason (R) : It has been developed by National Institute of Immunology,
New Delhi.
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14.

15.

16.

17.

18.

19.

HAMHYA (A) @ TSI e 1 T TOTEH FHHT SIGIHA BAT 2 |
SR (R) ;5 I 370 ol heoha Ush § M Yepei g & 9ehal 2 |

IRH (A) : TRIREs, difod Ice T wW % oI ssheran affeufaat Suetsy
HATR |
HROT(R)  : Gaifees 39 ford STH ot srfieeret fogioq (feftn) wermsh 8 |

ANRAT (A) : Tk fghent shiT 0 I« S(H Ueh &1 shiE™ W R B 8 a1 SHehi
SfIF TSI o1 ITITA TSR SohIR & hTh! el &l & |

HROT(R)  : SHhIY S GAISHI T 311eh (I=1) 841 <1 ST o6 forfwa & sror &
T8 |

Qe - g
farehed-(A) 3t¥E (B) § foreft weh o1 37 foifgu
(A) wifha aun fats forg YR Taiferd € 2 A IR T 397 IHTE T Sooi@ Shifay |
FHAgan
B) (1) YeASEl ! TERAT § AT Th Ueshlgic 1 U 1 4 fetfge e
(1) AESH g/
(2) for SAmEe & TR fhaT ST 2 |
(i) FEASFARET T STAN Ad-3Iah o & H fh8 ThR foram ST Teha1 B ?
T I |
farehed-(A) 1@t (B) U 4 forefl weh o1 3w foifgu
Q) Trafataa it 1 foavemor Hifse qen ==t Hifse fo Tefie Saresha & ged
T o T T 3Tfereh 3cqTeh 2 ¢
Teh 1 o, Teh WTehfcieh T a1, Teh 3l Tgfvd 3l
Y
(B) U uTifRfeeh-aat bl ¢ WTfies ScaTeshdT qT Hehel MUMHeh IcTTCehdl & s

ferstg <hifse |
i feu U et (3T T 3rERE hINT

b ¢ 44 + XY >< 44 + XX

/N /N

JHSb 22 + XY 22+ 0 22 +X 22+X

| | | |
wafd - 1
EENCLRAICE U %Eﬂﬂ;ﬁaéﬁmwﬁﬁﬁﬁm‘l’a&%‘ziﬁwmw
TM1 o s fawg i |
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14. Assertion (A) : One of the property of genetic code is degeneracy.
Reason (R) : Some amino acids can be coded by more than one codon.

15. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

16. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

SECTION - B

17. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

18. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

19. Study the cross given below :

Parents : 44 + XY >< 44 + XX
Gametes : 22 + XY 22+ 0 22+ X 22+ X
| | | |
Offsprings : 1 2

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.
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20. Ueh IRAR Y Th (FR) a1 o Ufaeq (Fe) o i &9 8 exiu 77u semered! =1é bl 31eeH hifo ;

o BF—TF0®
1 2
| |
frt -1 @ A @ A
3 4 5 6 7
Freferfan Toi 3 oo R ;.

(a) =AY 1T 2 % GWTied STHesy g |
(b) =¥ 5 qUT ‘§ H A TR BRI B HIRERT Heelt W B F gfaew
(TS /TS TS) STfeerd & 7
21. faehed-(A) 3ryaT (B) 9 9 Tl weh o1 3w foifgu
(A) TEi fowr @ difga v ft 1 3afess fauer © stafeRd: fiffa erefiemge
o1 gfereATiUd SHTHT 92T 8 | 39 YohR o ITEfeh ST hl HATGTIehdl H&J qd]
2 7 A IR | 39 T foenr 3 forw wen werreft Su=m s ot germe v |

JAYAT
(B) UHY forgl Q1 Feriehl b1 it ool SHifse fomept 3uem feret oft Haress g &
fom € g ST Bt TR <RifTeRT # €Y € ufas e # fomer 1 HeRaT B |
Tog — T
22. (a) Tre=ferfga s ot e @e & foru Yefigifires faerierss sswa fofa
5' — GAATTC - 3'
(b) 39 3TIHH < TEIH Tl Tfcee Tgfaretust st 1 foifiay |
(c) Teafey ar e ffifa g g 7 3ehT yftrept 1 Seorg HIfT |
23. TiSHIfeIH o Sia =sh o Teh W I 1 3T g <1 7141 @

57/1/1 ~ 12|Page [=150=]



20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E} @
1 9
| |
Generation I : @ A e A
5 6

3 4

Generation 11 : é))i

9

8
Answer the following questions :
(a) Give the possible genotypes of individual 1 and 2.
(b) Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5’ and ‘8’ ?

21. Student to attempt either option-(A) or (B) :

(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion is required
and also suggest a permanent cure for such ADA deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer

recombinant DNA into the host cell directly without using any vector.

SECTION - C
22. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

23. Study a part of life cycle of Plasmodium given below :

Fertilization and

development
’ -
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SHh] T hleh FTeARad Te1 o 3R feifgu

(a) UAThe(ISl Aoat § WASHITSIH HshyuT shl 3§ 7T ol feiflgy 5o a8 g=at °
TUEgTRd B 2 |

(b) Tt e <1 foder 3T af@d el ger= g ¢

(c) Tewwu fomr @ qrmeRa P qen Q' 1 veEEe fefau |

(d) wrsHIfEm % Sfie sk <l 3cifiTeh qei wiffTeh SFaeTd g it # g gt 8 | A
TR b AT faifaw |

24. (a) “mHd % fersryel fFm-verdi S8 fop forgsft SfoRit w1 smshmwr, @Wea (FHeeM)
aun srmarEe arfq 3 Safafaerar s dear & 98 53 2 17 9% % TH-Ts IR
61 TR § U % =ARIETAdT g iR |
(b) Tr=ferfaa =1 aew forfe :
(i) 3T (IUCN) i & grer =t
(i) Stafafeaerar @eegon § gie wie

25. = feu e fom o1 SteeRE whtes S gw o SR feifge

(a) SUURH Fert H GTE 178 HCeMT ohl TE=TY |
(b) AR ‘P’ AT ‘Q’ ! UESETNT |

(c) TeEeH WM <l yepfd feTRam |

(d) Iehmfen T BURITE o o= favg Hifvm |
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[ J o o
Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female

Anopheles mosquito.
(b) Where does fertilization and development of parasite take place ?
(¢c) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes

place in two different hosts. Write their names.

24. (a) Indiscriminate human activities such as alien species invasion,
fragmentation and habitat loss have accelerated the loss of

biodiversity. Justify by taking one example for each.
(b) State the importance of the following :
(1) IUCN Red data list

(11) Hot spots in conservation of biodiversity

25. Study the diagram given below and answer the questions that follows :

(a) Identify the structure shown in the above figure.
(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Daistinguish between Euchromatin and Heterochromatin.
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26. TITH QAT YT AT YW FA sl TaIRd & it U1 g 7§ et 3 3R g
Sfeerar ot 72 8 | vam % iR # g daredn 1 sfag & qen THT % aRer ¥ gey
foagm w1 wrianfe sfiem # | gafer foar 2 for forg 1 570 9 K o fosr g9 6
TS § |
(a) o foreft itk =1 gema <ifore foma mfeer yor & gwmmra faser ot adteror fomam i
oh | 39 dehrleh ohl SITEAT 1T |

(b) =fe Toreh weh 37ere S forepml Rl SufRfe oaT =eTd & i 6f o s ol Waq &l
ql 3ok foru foreht wen @ forehed w1 oot hIfSTT | e <kl a9 Tyiaeen &
foTu =R =1 forepey gafara g ? =R g it |

(c) Term uftfefert # 3u-wea (b) & g ma feheq tenfaes 2 7

27. I IRV T (SoiFeriEE)’, fog frgra m snenia @ 35eht =@men i | 59
TeheTeh gRT 9TH IcTC] oh ST Shid o €l dlieh] i fARET |

28. STIERI aUT SAER faehm 1 fasesh it gor1 i |
Qug -¢
T TEAT 29 TAT 30 HH- MU T & | Tcdeh T4 & 3 34— & 5 4 v -394
AT fereped feam e ® |
29. ‘HE-1 quT $g-2 § fafsre i & fafi =t o1 = few 1o umet o arem & gl
2 | T T 3TEH hieh HaTHId T 7T T o IR faRan
T 1 ik

e TR ' TS TR
(a) ‘ShE-1 T -2 T forE STHT o R SMSE & ? 39 SIHH ol Tk bR fian |
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26. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) illegal ?

27. Explain the basis on which gel electrophoresis technique works. Write any
two ways the products obtained through this technique can be utilised.

28. Compare and contrast convergent and divergent evolution.

SECTION -D
Question Nos. 29 and 30 are case-based questions. Each question has 3 sub-
questions with internal choice in one sub-question.
29. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the question that follows :

Case 1 Peak

Follicular Luteal Phase
Phase

Case 2 Peak Q

Follicular I Luteal
Phase Phase

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.
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30.

(b) YChM (IIEHa) TSR shT 31 T TSR AT TaieE o & arel aRadHT i
fefu |
3IU-TH (c) TT (d) T & Toreft Weh 39— =1 STR ST
(c) HH-2 % BHH-Q 1 9 feiflgu qen sHent ush T oft ferflam |
AT
(@) E-2’ T USEE ! o H G Brmsicl © STl ? 98 68 s @ ?

forferftaa uftsde w1 gt st et & 3o farfgw -
whid H, g4 forelt off Sfa < gk, Tohal =AY & o fovet & 2 &; 3 @ S
AR FTifcte &7 § 998 § @d & | o THME S8 1 9730 TN Hid 8 STeET
3o foTu Tt vt &, Fertor htd & 3T 39 YehR o wufy oY AT e @ | wufy e
o1 B1d & 91 =AY Sfia & 72 B | v fraa wwe O wufy 6 fafte sy ot i sfat gd
8 | Topelt Tmfy =1 31TepR 3|k e H THiy Y fRufs % 9 ¥ 9gd 39 Iamr 8 | gutE §
T hY ot aTiiRfaes TohH ST (3AfEeie) ST T8, Wl &1 a8 gl STfaai o &g
=1 ity &1, wwef 1 a9 &, a1 dehel (TEHTEs) STYI® S &1 99Td 8, 8
ITehT HedTehl g € Fufd % Figet § qitadq & ded # hid & | hia H GHfy 1 3R
(|TST) SEd Y 1 Tehdl & ST ARGl <hl T H & Hehdl & | THY HT IR (ATSH)
Teh-fTehl €1 & THIY Tcd (N) HENdl 2 | T I8 AT 781 & fob 38 haet T %
STTYR T & "1 AT | foreht gafd o foru aufy o1 ass w e (fR) yee 781 2 |
g GHT o HY YREfdd BIdT T&dT & ST 3Tk Shiehl WIS h! ITTedT, THTUT 19 eIl
feraia Hiem st stan 2
(a) T faaeft o R & 91T I 9ol forsiy @ o SR g 319 et o foe sga
& arefret 2 | faaeft a8 w@rE e ger T et 2 2
M) afe freft wfa =1 Tuf® o9 s g t + 1 = 800, 3ITEET = 100,
I = 200, FHG = 200 AT TI&X = 150 &, 1 38 THI ‘t’ T TuiP g h
uftehel SHIRTT q 30 H8 | o4 a1el Y fRfrg & yepr w gfterr (feouoft)
i |
3U-T (¢) 9T (d) T & Tore) Weh 37— oh1 I &I
(¢) et &= T 200 TSR 918 ATt T} TUT Shalel Teh {oRITETeh™ SUTE 987 o JHE
Hcdl o1 HTo o forftr 3 o AR R ?
JAYAT
(d) =T"<h TS B-ca o A4 1 < falRry (qdient) o 9 fafEu |
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(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.
OR
(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?

30. Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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Qg -¢
31. Taeshed-(A) T (B) 4 & foreft wep o1 3t foifg
A) Tr=faied ge=t &1 s i
() “THuTEd (MALT)” & 319 oI 9Weid & ? I8 SHR IR § hal STaferd 21 e ¢
(i) ‘ETEIIRTE Uy’ shl SqReT Il |
(iii) T (AIDS) & femTes wier o1 9 forfen | g T frga w &

HATE ?
(iv) THa gfaeen o § rfumst qun omgne gewaqul et fvrd € | s men
HIfTe fop a8 38 ford TpR I 1 & |
AT
B) () F=fafed afer & B, T, T, K, L adn M =aET 6 gfd agfaa seei
ELUETIE I
WA /AR ] | gEsE gt IYIRT
(a) fefep 3 H I T, TR a1 3y
(3¥RI) Sl 3 wrearet
YN |
(b) J I T=hE K I ATEIATIT T
R 1 HeHd
() YEFARAINA-T L b M

(i) SeTETERRE 1 Afaes FREv SHren] & 9 § = ITART R A g ?
32. faehed-(A) aam (B) 4 & foref) wep o1 3t feife

(A) (a) STETSIET % TNRIE T IHRIGNE H FHIET <l IR o s fawg iU |
M) = feu mu fom & w6 faftr (qdient) ot esian T | o R s
ek AT T3 & IR fIRg |
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SECTION - E
31. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
(B) (@) Study the following table & fill ‘H’, ‘T, ‘J’, ‘K’, ‘I’ and ‘M’ in
following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

32. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.

Q,
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(G) feuw e fom @ Qg § TRt o TG s o falRrE o gt
2 | ST TraYTIgdeh YeTuT i TNThUT o TIMTARor 1 fafer 1, 2
TuT 3 o A feafae |

(i) fr=ferfaa el § wrmr awadrgde fohg JehR Tud g1 § ?

(a) T foreht
(b) Sfcraafen

(i) RTTeRUT TTHTaR forfer- 3’ o o fetfaw |

3T

(B) = feu e fam § 5w YRR g feR gU STUST] ST IR TRIT | | SHehT Y107 ST
AT} T oh I feAfE |

RIECIGERCCEak]
(i) o= ¥ guTie T 3R] P, Q 9o R % e (wrehfrafr) o6 gem it |
(i) 39 YRE H ST USRS

(iii) mﬁw%m@ﬁg%mwﬁﬁwml
(iv) THaH = ysha § swfige qen nergs fohe YR Tewayul yftest fumd & 2
33. faeshed-(A) T (B) § & foreft wep o1 3t foifg
(A) () <E BT 3Ahal (fehel Ot THIEET) o SH1 aTeh! o HEd Hehtul (3h19)
S915Y | F, gald H Urrargsh, W1 o der foehR g (W) safs=i st =i
ST IH BT ? 38 fwR () # Eetifen a1 § wfoeenfia g
&I (99 &1 9 fefau |
(i) SR o T % TG & ST b T hl INIRG o i (o) aum vamgsd
(FIT) o 5T T ST G o Jed § TR shl AT ThHEHT shid <hl

TERIAT 9 I |
YT
(B) weft wifd iR SAR@ st FERIdT § SATed HIfY foh otk AU 3. HIeTTE d
1 sraEenasti 4 forg TR SR AT B
(i) W huRAAT |
(ii) S T AR T |
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(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1’, ‘2" and ‘3.
(11) How do the following plants achieve pollination
successfully ?
(a) Water lily
(b) Vallisneria
(111) Write advantages of pollen transfer in method ‘3.
OR
(B) Given below i1s the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

Cells of the
corona radiata

Zona
pellucida

Perivitelline space
(1) Compare the fate of sperms ‘P’, ‘Q and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.
(111) Analyse the changes occurring in the ovum after the entry of sperm.
(1v) How acrosome and middle piece of a human sperm are able to
play an important role in human fertilization ?

33. Student to attempt either option-(A) or (B) :

(A) (1) Perform a cross between two sickle cell carriers. What ratio is
obtained between carrier, disease free and diseased individuals
in F; progeny ? Name the nitrogenous base substituted, in the
haemoglobin molecule in this disease.

(11) Explain the difference in inheritance pattern of flower colour in

garden pea plant and snap-dragon plant with the help of
monohybrid crosses.

OR
(B) Explain with the help of well-labelled diagrams how lac operon
operates in E. coli :
(1) In presence of an inducer.
(11) In absence of an inducer.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME - BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/1/1)

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead to
serious problems which may affect the future of the candidates, education system
and teaching profession. To avoid mistakes, it is requested that before starting
evaluation, you must read and understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest information
or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-XIl while evaluating two
competency-based questions, please try to understand given answer and even if
reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
be zero after delibration and discussion. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in
the marking of individual evaluators.

6 Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS ‘X”
be marked. Evaluators will not put right (v') while evaluating which gives an
impression that answer is correct and no marks are awarded. This is most common
mistake which evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part.
Marks awarded for different parts of the question should then be totaled up and
written in the left-hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand
margin and encircled. This may also be followed strictly.

XIl_044 57/1/1 Biology Page-1




If a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra
Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.

11

A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks
if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8
hours every day and evaluate 20 answer books per day in main subjects and 25
answer books per day in other subjects (Details are given in Spot Guidelines).

13

Ensure that you do not make the following common types of errors committed by
the Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title
page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with
the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks
awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it
should be marked as cross (X) and awarded zero (0) Marks.

15

Any un assessed portion, non-carrying over of marks to the title page, or totalling
error detected by the candidate shall damage the prestige of all the personnel
engaged in the evaluation work as also of the Board. Hence, in order to uphold the
prestige of all concerned, it is again reiterated that the instructions be followed
meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for spot Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totalled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2025
BIOLOGY (Subject Code-044)
[Paper Code: 57/1/1]

Maximum Marks: 70

N Mark Total
Q.No. EXPECTED ANSWERS / VALUE POINTS arks Marks
SECTION A
1 1 1

©) / 50%

2 (D) / G . . . . 1 1

enetic Engineering Approval Committee

3 | B)/ ({)-(c), (iD)-d, (ii))-(b), (iv)-(a) 1 1

4 / . . . 1 1
(A) / inorganic nutrients from humus

5 (D)/ Cell-mediated immune response 1 1

6 / . . . 1 1
(A) /' (a)-(iv),( b)~(1), (c)-(id),( d)-(ii)

7 (B) [ P- Zygote Q — Suspensor R —Cotyledon S - Plumule 1 1

8 1(©)/ 1billion times 1 1

9 /5 ' 1 1
(B)/ 5'- AAUGCUAGGCAC -3

101 ) /200, 50 1 1

1 (B) / Australopithecines— Homo erectus —Neanderthal — 1 1

Homo sapiens

12 (A) / Preventing the process of translation of mRNA of the nematode. 1 I

13 / . . : 1 1
(C) I Assertion (A) is true, but Reason (R) is false.

14 (A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1

explanation of the Assertion (A).

15 (B) / Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1 1
correct explanation of the Assertion (A).

16 1 1

© / Assertion (A) is true, but Reason (R) is false.
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SECTION B

17

(A) Heroin is obtained by acetylation of morphine / Both are opioids.
Effects — Morphine is a very effective sedative/painkiller
- Heroin is a depressant/slows down body functions.
OR

B) )
(1) Whisky/ Brandy/ Rum
(2) Wine/Beer
(i) Cyanobacteria fix atmospheric nitrogen, add organic matter to soil

,and increase soil fertility.
(Any two uses)

V2
V2

V2
V2

2t

18

(A)

Natural old forest will be more productive ,

As it contains more biomass or high biodiversity which will trap and store solar
radiation in form of biomass , Y oung forest is still developing and contain fewer
tress will not capture solar radiations as much as old forest so productivity is
low , Shallow polluted lake contains less number of producers and high amount
of dead organic matter so productivity is less in comparison to natural old

forest.
OR

(B)

Net Primary Productivity Gross Primary Productivity

1) Gross primary productivity of
an ecosystem is the rate of
production of organic matter
during photosynthesis.

ii) A considerable amount of gross
primary utilised by plants
respiration.

(Any one point)

1) Gross primary productivity
minus respiration losses (R) is the
net primary productivity.

il) It is the available biomass
for  the consumption to
heterotrophs.

Y5 x4

19

1 = Klinefelter’s Syndrome (44 + XXY)
2 = Turner’s Syndrome (44 + XO)

Klinefelter’s Syndrome Turner’s Syndrome

Absence of one of the X
chromosome/ total 45
chromosomes/ monosomy of sex
chromosomes

Presence of an extra copy of X
chromosome / total
47chromosomes/ Trisomy of sex
chromosomes

Sterile female

Sterile male

V2
V2
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Overall-masculine development | Rudimentary ovaries / lack of
with feminine secondary sexual characters/short
features/Gynaecomastia or strature/underdeveloped feminine
develpoment of breast/ tall character

statured/ (any other relevant symptom)

( 1 mark for any one correct difference)

20 |(a) Individual 1 =1IBi A
Individual 2 = I*i A
(b) Individual 5 - Antigens A and B both are present on RBCs v,
Individual 8 - Neither antigen A nor Antigen B is present on . :
the RBCs /2
21 | (A)
The genetically engineered lymphocytes are not immortal hence the patient 1
requires periodic infusion
There could be permanent cure if the gene isolated from bone marrow cells 1
producing ADA is introduced into cells (lymphocytes) at early embryonic
stages
OR
®) /41
Micro-injection, Recombinant DNA is directly injected into the nucleus of an /s
animal/
Biolistics or gene gun, plants cells are bombarded with high velocity micro- A
particles of gold or tungsten coated with DNA/
Heat shock , Recombinant DNA can then be forced into such cells by L
incubating the cells with recombinant DNA on ice which is followed by placing Vot
them briefly at 42° C (heat shock) and then putting them back on ice.
(Any two techniques).
SECTION C
22 | (a) 3-CTTAAG-Y5' )
1
(b) EcoR-I £
(c) -Restriction enzyme cuts the strand of DNA between the same two bases
on the opposite strands. This leaves single stranded portion or {

overhanging stretches at the two ends known as sticky ends.
/
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The enzyme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA
¢ i
G| 1A (Al [T) |T| |C} GEARANT! c 1
C| [T |T| |A] |A] |G CETHETEA Gi
t
l EcoR1
Sticky end
Sticky end
DNA fragments join at sticky ends
-Role of sticky ends : 1
Sticky ends forms hydrogen bond with their complementary cut counter part/
they help in joining of vector DNA and foreign DNA during rDNA
technology /stickiness of ends facilitates the action of enzyme DNA ligase
23 | (a) Sporozoites A
1
(b) In the gut of the female Anopheles mosquito 7
(c) P: Salivary gland of female Anopheles mosquito 1,
2
Q: Gametocytes
!
(d) Asexual phase = In human
1
Sexual phase = In mosquito 7
!
24 | (a)
Alien species invasion — Nile perch introduced in Lake Victoria in East
Africa led to extinction of 200 species of cichlid fish / Threat posed to our
native species by invasive weed species like carrot grass (Parthenium) or
Lantana or water hyacinth (Eicchornia) / lllegal introduction of the African
catfish Clarias gariepinus for aquaculture is posing a threat to the indigenous
catfish/ any other relevant example
Habitat loss and fragmentation —When large habitats are broken up into small
fragments due to various human activities, mammals and birds requiring large
territory habits are badly affected leading to population decline / Amazon
rain forest harbouring probably millions of species is being cut and cleared
for cultivation of soya bean or conversion of grassland for raising of cattle /
any other relevant example
(b)
(i) IUCN Red data list — Provides information about species under the .
threat of extinction /is to identify and protect species facing a high risk of /2
extiction / crucial for conservation planning
!

(ii) Hot spots — have very high levels of species richness and high degree of
endemism
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25

(a) Nucleosome

(b) P=DNA Q = Histone octamer
(c) Basic/ Positively charged

(d)

Fuchromatin Heterochromatin

1. Loosely packed 1.Densely packed chromatin
chromatin

2. Lightly stained 2.Darkly stained
3.Transcriptionally

3. Transcriptionally
active chromatin inactive chromatin

(1 mark for any one correct difference)

!
Vatla
!

26

(a) Amniocentesis ,

In amniocentesis some of the amniotic fluid of the developing

embryo is taken to analyse the foetal cells and dissolved substances to test
the presence of genetic disorders.

(b) -Medical Termination of Pregnancy/MTP
-Yes
-as MTP is comparatively safe upto 12 weeks or the first
trimester of pregnancy.

(c ) When it is performed by quacks / if foetus is a normal female followed
by MTP leading to female foeticide

V)

v, x3

V2

27

+  Negatively charged DNA molecules move towards the anode
under electric field through a medium or matrix , DNA fragments
separate according to their size through sieving effect /Small sized
DNA fragments move faster.

+ Resultant DNA fragments can be utilized :
For Recombinant DNA technology ,
In DNA fingerprinting, In Polymerase Chain Reaction

( any two correct utilisation)

1+1

V242

28

Differences

Divergent evolution Convergent evolution

Divergent evolution occurs when Convergent evolution occurs
same structures developed along when different structures
different  directions due to evolving for the same
adaptations to different needs function and hence having
similarities

Divergent evolution produces Convergent evolution can
homologous structures. result in analogous structures

1+1
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It indicates common ancestory

It indicates similar habitat
has resulted in selection of
similar adaptive features

( Any two correct differences)

Similarities :
-both are influenced by the environment / 1 3
-both contribute to species evolution or any other valid point .
(Kindly note- compare and contrast include both similarities and differences)
SECTION D
29 a) Luteinising hormone /LH , helps in ovulation / induce rupturing of ot
graafian follicles
b) Ovary : Maturation of follicles. 1+1
Uterus : Proliferation of endometrium lining.
c) Q- Progesterone, vy + 1
Maintains pregnancy / maintenance of endometrium
OR
d) Corpus luteum, Graafian follicle transforms into corpus luteum after vy + 14
ovulation 2
30 (a) The butterfly acquires this chemical during its caterpillar stage by 1
feeding on a poisonous weed.
(b)
Nt+1 =Nt+ [(B+1)- (D + E)], o
800 = Nt + [(200 + 200) — (150 + 100)] ZRle
800 = Nt + (400 — 250)
800 =Nt + 150
Nt=2800— 150 =650
Comment
-As the population density is increasing with time so age pyramid would be of 1
expanding population.
(c) Single huge banyan tree - measured in terms of biomass or percent
cover ,
. Yo+
carrot grass- measured in terms of percent cover
OR
(d) Pug marks, faecal pellets.
Yo+
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SECTION E

31

A) (@)
-MALT is Mucosa Associated Lymphoid Tissue

-It is located within the lining of the major tracts like Respiratory or
digestive or urogenital tract.

(i)

Cytokine barriers — virus infected cells secrete proteins called
interferons which protect non-infected cells
from further viral infection.

(iii)

Enzyme Linked Immuno-sorbent Assay or ELISA ,ELISA is based on
the principle of antigen-antibody interaction

/

PCR or Polymerase Chain Reaction , amplification of nucleic acid

(iv)

Both Bone marrow and thymus provide micro- environment for the
development and maturation of T-lymphocytes / immature lymphocyte
differentiate into antigen sensitive lymphocytes / Bone marrow is the
main lymphoid organ where all blood cells including lymphocytes are

produced and some lymphocytes migrate to thymus for development and
maturation.

OR
B) (@)
a) H = Clostridium butylicum
I = Bacteria
b)J = Statin
K = Fungi / Yeast
c)L = Trichoderma polysporum
M = Immunosuppressant /Suppress immune system in patients
with newly transplanted organs

(i1) Baculovirus are species specific, narrow spectrum insecticidal
properties,No negative impact on non target species like plants or
mammals or birds or fishes or Any other valid point.

( Any two reasons)

)
)

1+1

Y
)
Ya
)
Ya
Ya

1+1

32

A)
(a)

Vegetative cell Generative cell

It is big with abundant food Generative cell is small,
reserve and an irregular floats in the cytoplasm of the
shaped nucleus vegetative cell

Helps in the formation of Forms two male gamete
pollen tube

Y
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( 1 mark for any one correct difference)
( 1/2 mark for correct names and 1 mark for the correct difference)
(b) (1)
1 = Autogamy
2 = Geitonogamy
3 = Xenogamy
(i)
a = by Insects or wind
b = by Water
(iii)
Genetic variation, Healthier offspring,Elimination of recessive

traits, Disease resistance ,Evolution, no inbreeding depression,
promotes heterosis

(Any two advantages)

OR
(B)

(1) P is able to penetrate or fertilise the ovum ,whereas Q and R are
unable to penetrate or fertilise.

(i1) When a sperm comes in contact with the zona pellucida layer of the
ovum it induces changes in the membrane that blocks the entry of
additional sperms.

(iii) Entry of sperm induces completion of meiotic division of the
secondary oocyte and formation of second polar body and a haploid
ovum (ootid)

(iv)
-Acrosome : It is filled with the enzyme which helps the sperm to enter

into the cytoplasm of the ovum

-Middle piece : It has numerous mitochondria which produce energy for
the movement of tail that facilitate sperm motility for fertilisation

Y
Y
Y2

Y
)

Yot

Yot
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33

A) (@)
Parents Hb* Hb

Gametes @) th)
el
- /N —
1progeny /N __—
e— N ~
HB™ HRA Hb” HbS Hb™ HBS Hb® Hb®

unaffected T * 1 affected

carrier carrier

-Ratio 2:1:1
(Carrier : Disease free: Diseased)

(%2 mark for the correct cross and Y2 mark for the correct
ratio )

- Adenine is substituted by Thymine

(i1)Inheritance pattern of flower colour in garden pea plant follows Law
of Dominance because violet colour is dominant over white colour of
flower.

P ww X ww
‘Violet _  flower White flower
Gametes W Y w w
w we—"

W|  Ww Ww

Wi Ww Ww

All Violet

In case of snapdragon the flower colour shows incomplete dominance
and all the F1 progeny is of pink colour because red colour is not
completely dominant over recessive white colour.

P RR x o
Red flower Wh;{’“‘e’
Gametes R R r f
, r l —
Rr Rr
Rl pink | Ppink
R Rr Rr
Pink Pink

All pink coloured flowers

(%2 mark for the correct explanation and 1 mark for the
correct cross)

Ya

Ya

Ya

Y
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OR

B. (i) In presence of inducer

1/2 mar

[ T ] Y B

In presence of inducer

for genes
y | a

Repressor mRNA
1/2 mark l
[1/2 mark] D

Lactose
Inducer

O [1/2 mark]

(Inactive repressor)

In absence of inducer

(i)

lac r{lRNA

Transcription

[1/2 mark]

-

Translation

B-galactosidase Ppermease transacetylase
[1/2 mark]

> I 1

By = |

In absence of inducer

l I

N
Repressor mRNA

Repressor

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

1+1 mark

%6

1+1
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3fp TieT
afvy #Arafire faemey udterm, 2025
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qvs- &
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GOVERNMENT OF KARNATAKA
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
MODEL QUESTION PAPER - 2 (2024-25)
I1PU SUBJECT - BIOLOGY (36)

DURATION: 3 HOURS MAX. MARKS: 70

General instructions:

o b~ w NP

The question paper consists of parts -A, B, C, D and E.

Part-A consists of | & Il and Part-D consists of V & VI.

All the parts are compulsory.

For part-A questions, only the first written answers will be considered for evaluation.
Part-E consists of questions for visually challenged students only.

PART - A

I. Select the correct alternative from the choices given: 15x1=15

1. Select the correct sequence of events in microsporogenesis
a) Sporogenous tissue —Microspore mother cell —Microspore tetrad —Microspores
b) Microspores —Microspore mother cell —Microspore tetrad — Sporogenous tissue
c) Sporogenous tissue — Microspore tetrad —Microspores — Microspore mother cell
d) Microspores — Sporogenous tissue —Microspore tetrad — Microspore mother cell
2. Statement I: The process of release of sperms from the seminiferous tubule is called
spermatogenesis.
Statement 1l: The spermatids are transformed into spermatozoa by the process called
spermiogensis.
Choose the correct answer from the options given below:
a) Both statement | and statement Il are correct
b) Both statement | and statement |1 are incorrect
c) Statement I is correct but statement Il is incorrect
d) Statement I is incorrect but statement Il is correct
3. The function of myometrium layer present in the uterine wall is to
a) Undergo cyclical changes during menstrual cycle. c) Give protection to the uterus.
b) Exhibit strong uterine contraction during parturition. d) Help in the implantation process.
4. The hormone is secreted by the ovary in the later phase of pregnancy.
a) Androgens b) Estrogens ¢) Relaxin d) Progestogens

5. Sperms produced by the seminiferous tubules are transported through accessory ducts. Which
duct should be tied and cut for male sterilization?

a) Vas deferens b) Vasa efferentia C) Rete testis d) Epididymis

6. Reasons for human population explosion are given below:
1) Rapid decline in maternal mortality rate. i) Rapid decline in infant mortality rate.
Iii) Rapid increase in death rate.
iv) Increase in the number of people in reproducible age.
Select the correct answer statements from the options given below:
a) 1), 1i) and iii) only c) i), i) and iv) only
b) b)i)and ii) only d) iii) and iv) only



7. In a dihybrid cross in pea plants, Mendel got 9:3:3:1 phenotypic ratio. It denotes that
a) The alleles of two genes are interacting with each other.
b) It is a polygenic inheritance.
c) It is a multiple allelic inheritance.
d) The alleles of two genes are segregating independently.
8. A DNA segment has a total of 1000 nucleotides, out of which 240 of them are adenine containing
nucleotides. How many pyrimidines bases this DNA segement possesses?

a) 480 b) 500 c) 760 d) 260
9. (p + q)? = p?+ 2pg + g2 represents an equation used in:

a) Population genetics c¢) Molecular genetics

b) Mendelian genetics d) Biometrics

10. A farmer working in a field was bitten by poisonous snake. Doctor gave him an antivenom
treatment that contain preformed antibodies. This type of immunisation is known as
a) Autoimmunity c) Innate immunity
b) Passive immunisation d) Active immunisation
11. An agriculture labour was spraying some powder mixed with water onto fruit trees to get rid of
insect larvae. Which of the following biocontrol agent could have been used here?
a) Bacillus thuringiensis b) Trichoderma c) Dragonflies d) Ladybird
12. Choose the correct sequence of polymerase chain reaction steps from the following:
a) Annealing —Denaturation — Extension b) Extension— Annealing —Denaturation
c) Denaturation — Extension — Annealing d) Denaturation — Annealing — Extension

13. Use of bioresources by multinational companies and other organisations without proper
authorisation and compensatory payment is referred as

a) Biopiracy b) Biofortification c) Bioprospecting d) Bioprocessing
14. An example for ex situ conservation is
a) National parks b) Sacred groves c) Biosphere reserves d) Zoological parks

15. The graph given below shows species-area relationships.

Species richness —s

Area—»

Which of the following equation correctly represent the curve?
a) S=CA? c) A= CS?
b) LogS=logC+Zlog A d)LogZ=1logC+SlogA
I1. Fill in the blanks by choosing the appropriate word/words from those given in the bracket. 5x1 =5

(Primary productivity, Coelacanth, Secondary productivity, Glomus, Amniocentesis, Plasmid)

16. Statutory ban on is required to check increasing female foeticides.

17. A fish thought to be extinct and caught in South Africa in 1938 is

18. An example for mycorrhiza forming fungi is

19. Autonomously replicating circular extra-chromosomal DNA of bacteria is known as

20. Rate of formation of new organic matter by consumers is referred as




PART -B
I11. Answer any EIVE of the following questions in 3-5 sentences each, wherever applicable: 5x2 = 10

21. Differentiate between geitonogamy and xenogamy.
22. Write a short on sex determination method in birds.
23. Mention the levels where gene expression can be regulated in eukaryotes.
24. Write a short note on Neanderthal man.
25. Draw the structure of an antibody molecule.
26. Write the functions of genes crylAb and cryllAb.
27. Briefly explain the significance of David Tilman’s long-term ecosystem experiments using outdoor
plots.
PART -C
IV. Answer any FIVE of the following questions in 40-80 words each, wherever applicable 5x3 =15
28. Draw a L.S. of grass embryo diagram and label the following parts:
a) Scutellum b) Coleoptile c) Shoot apex d) Radicle e) Rootcap ) Coleorrhiza
29. In the figure given below, parts A and B show the level of hormones which influence the menstrual
cycle. Study the figure and answer the questions that follow:

A
FSH LH
—
f—"

B

Progesterone

1 3 5 7 9 1 13 15 17 19 21 23 25 27 29

Days in the menstrual cycle

e S——

a) Name the organs/glands which secrete the hormones represented in labelled parts A and B. (1M)
b) State the role of hormones secreted from part B on the uterus of human female during menstrual
cycle. (2M)
30. Suggest three simple principles through which we can prevent sexually transmitted diseases.
31. What is Adaptive Radiation? Give any two examples.
32. Name of the drugs, its source and nature is given in the table below. Find a, b and c.

Name of the drug Source plant Nature
a Papaver somniferum Depressant
Cannabinoids b Effects on cardiovascular system
Cocaine Erythroxylum cocoa c

33. How did an American Company Eli Lilly use the knowledge of rDNA technology to produce human
insulin?

34. An example for grazing food chain is given below:

Grass — Grasshopper — Birds — Man
Graphically represent this food chain through pyramid of energy and write different trophic levels
with their energy content.
PART-D
V. Answer any FOUR of the following questions in 200-250 words each, wherever applicable: 4x5= 20

35. Draw a neat labelled diagram of sectional view of the mammary gland.
36. Schematically represent the inheritance of flower colour in snapdragon and draw conclusions.



37. Give reasons for the following:
a) A simple cut result in non-stop bleeding in haemophilia affected individuals.
b) Turner’s syndrome affected females are usually sterile.
¢) In Morgan’s dihybrid cross experiments on Drosophila showed that flies having genes for yellow
body and white eyes exhibited less recombination.
d) Inheritance of skin colour in the humans shows different phenotypes.
e) Accumulation of phenylalanine in the body of phenylketonuria affected individuals.
38. Describe the steps involved in DNA fingerprinting technique.
39. Name the causative agents of the following diseases:

a) Malaria b) Filariasis c) Ascariasis d) Amoebiasis e) Pneumonia
40. a) With respect to the microbial products, its source and uses identify the a, b and c in the following
table: (3M)
Microbial product Source Use
Cyclosporin A a Immunosuppressant
b Monascus purpureus Blood cholesterol lowering agent
Streptokinase Streptococcus c
b) Define the BOD and flocs. (2M)

41. Mention the population interactions exist among the following:
a) Abingdon tortoise and goats
b) Tiger and deer
c) Sea-anemone and clown fish
d) Wasp laying eggs in fig fruit
e) Cuscuta growing on hedge plant
V1. Answer any ONE of the following questions in 200-250 words each, wherever applicable: 1x5 =5

42. Picture of a mature angiosperm embryo sac is given below and answer the question that follows.

a) Which cells/nuclei of the embryo sac produce zygote and primary endosperm nucleus? (2M)
b) What is the ploidy of antipodal cells and primary endosperm nucleus? (2M)
¢) Why the endosperm development precedes embryo development? am)



43. Answer the following:
a) Construct a complete transcription unit with promoter and terminator on the basis of the
hypothetical template strand given below. (3M)

ATGCATGCATA ALCGC
||

NEREEENEREEN

b) Write the RNA strand transcribed from the above transcription unit along with polarity. (2M)

44, Study the diagram given below and answer the questions that follow:

Action of Restriction enzyme

The enzyme cutls both DNA EcoRI cuts the DNA between bases
strands al the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA

{ )
G| [a] [a] 1] [ [c]
C| [T| |T| |A] |A 3|

i

Recombinant DNA

a) What is EcoRI? (am)

b) How is the action of exonuclease different from that of endonuclease? (2M)

C) How are ‘sticky ends’ formed on a DNA strand? Why are they so called? (2M)
PART-E

(FOR VISUALLY CHALLENGED STUDENTS ONLY)
15. In relation to species — area relationships, what is the expected ‘Z’ value for frugivorous birds and

mammals in the tropical forests of different continents? am)
a) 0.1 b) 0.4 c) 1.15 d) 0.5
29. Define menopause. Mention the different phases of menstrual cycle. (3M)
42. Answer the following:
a) Draw a neat labeled diagram of typical anatropous ovule. (3M)
b) What is the ploidy of nucellus? Write the functions of integuments. (2M)
44. Describe the steps involved in recombinant DNA technology. (5M)
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fowers are unisexual, th;g 3 . _ -
prevents which kind of pollinatiop, 9 Property of unisexuality of flowe

w Both Autogamy and GEitUnggEm}'
® Both Geitonogamy and Xenogamy
©) Geitonogamy but not X‘-‘Hogamy
D) Autogamy but not Geitnnggamy

Given below 13 the schematic representation of spermatogenesis in human

es :
mal At Puberty

]

—1I

Choose the option that shows the correct labelling of ‘T’, ‘IT’, ‘IIT’ and IV’ in

the given diagram.
% . I I III v

(&) spermatozoa spermatid sec. spermatocyte spermatogonia

spermatid spermatﬂgﬂniﬂ sec. spermatocyte spermatozoa
¥ spermatogonia sec. spermatocyte spermatozoa spermatid
spermatogonia  sec. spermatocyte spermatid spermatozoa
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e 194 a5 g Hiftrg |
W, Gi), i), g D) (iv), (i), (i), (iii)
b R e e i el
NS 1 g vafefires g 2 1 3 G

RSk T e 35 3

W T g (B) it fr

(C) STEHA Ty fi (D) =yt et
5.

3l
5*M

ﬁwmmmmﬁwﬁmmmmﬁﬁmmi
A 17,7 (B) 87
(C) 88 D) 7.8

() g e 378 3 7 & g () w |

(i) m@mﬁg@ﬁ@wm%m@ﬁmﬁww%i
(i) wngwﬁgﬁmﬁeﬁ%ﬁaﬁam@aﬁmsmml

() Foege & e 23 & ot 3 e i 3o et 4

i e gfi
A ()7 i) (B) (ii) 7 (i)
© ) 7w iy (D) (i) T (iv)
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el the lowing oy
whieh (8 mcntmﬂed below ® Show, the
. COrrae
®l evolutionary order of

tern®
Fe rophyllum i) g
o8t€ . *inkgo
gffhf nm't'ect-ﬂptmn, {W) Gnelﬂleg
(i) @i, V)
M (l: (iih (iii), (1v) (B) (i), (i) (i), (iv)
) © v, i, @, G
glar biology, who py
7 ]n mﬁ]é'c " p DPDBEd that genetiﬂ . f . .
. direﬂfai”n‘ | information flows in one
W/ " ;{argobmd Khorana B F
; : rancis Crick
:rats.on ﬂ.ﬂd Cnck
© W (D) Marshall Nirenberg
/o below is a heterogene
5; / jven Al ous RNA formed during Eukaryotic
/ yranscfP
v

. e

How many introns and exons respectively are present in the hnRNA ?
@ "7 B) 87
© 88 D) 7.8

8. / Which of the following features correctly show the mechanism of sex-
determination in honey-bees ?
() Azygote formed from the union of a sperm and an egg develops into
a male.
(i) Males have half the number of chromosomes as that of females.
(ii) The females are diploid having 32 chromosomes.
(iv) Males have a father and can produce sons.
Choose the correct option :
W i) and (if) (B) (ii) and (iii)

© g and (iv) (D) (i) and (iv)
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5 e
7. W1 TSN & v w1 sy A0
Hictn-| #fem-I1
(a) T et | i) 18s s (FRNA)
(O SREAARLN iy e sy (SnRNAS)
(c)  JREQ uefba. 11 (i) hn amuau (hnRNA)

aﬁi-m-l'rﬁ‘?a\fﬂw'lih’fﬂull%l?ﬁ?%nmﬁﬁﬁmaﬁwﬁgm:
@ b (o)

WM G i)

B (i) 6@ @

©) @) G (@)

M) @ @i i)

WﬁETFﬁT(EFf-A%; Wﬁmaﬂsﬁ;ﬁﬁwmmsﬁnaﬁ@? I 38
T 5 g o R, o ) e ek s e ) o o T 8

.

e T =1 ()
(A T24i IBj A
(B) IAIB IAj IA TA
(C) 1IBj JAIB IAj
(D) IBIB A B [A1A

9, WG TR A A-TrHiH h) HE F 5 B % GRumTEEy B
(A) wfeeHl (TieH) #1518 (B) it (wfafieh) &1 8
(C)  wfeeft (sfefiis) <t we d 9fg (D) s &t wen # 3fg

10. afe AeeHA 7Y Wi & WA H 80 e o (et I It v s @ gy
N15/N15 ; NI5/NM . N14/N' 7 Sha &1 19T F1 gm 7

A 1:1:0 (B) 0:1:3
(C) 0:1:8 D) 1:4:0
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M, A ———

of Column-Tand theg, of (1

. ihe it("!“*" J[]lum
tudy (P (‘_ﬂluﬂmfl Column_" "l
mernse L) 18y s

1N_-". P'! . - -
R ymerase 1 (i) SnRNA,

] 1A it
®) RN p [ymerase 1T Gii) hnRNA

aNA pﬂ
RN tion that correctly matelqq

ap the ;
fllgoff:;:::-l[i ¢ tems of Column-I with those
0l
i @) o (C)
i @ @
® @ @ EI;
( C) ( i) (ill)
o @ ©
. blood group A has father wj
./ Achild with up AB. Choose th S wita bl:?od group B and the mother
E/ with bl sod gro p - ‘ € option that gives the correct ——
7, o ttor mother and the child : Benotyp
i acner,
E Father Mother Child
@ M 1P 144
i (B) AP | G ATA
('D) IB ]B IA IB IA IA‘

9/ The decrease in the T-Lymphocytes count in human blood will finally

result in
(A) decrease in antigens (B) decrease in antibodies °
) increase in antibodies (D) increase in antigens

&0- If Meselson and Stahl’s experiment is continued for 80 minutes (till III

. tion) then what would be the ratio of DNA containing N15/N15 .
N5 NM/NY in the medium ?

(B) 0:1:3
D) 1:4:0
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(A) The

full,
‘Wl”ir ! >
[yMerase enzyme + hiotechnologienl

pol! 1omy {he geno

of 11t
Nterest and the vertor

1-11-01.11'--"'“-“59 I8 Used for ificat:
gy Gel el Wd for 1solati "Mplification of
(B) g is used for 1sciation and 5

(&

: EParation of
(m Plasmit DNA acts as vector tg transfpy lhf:gllpiz

it

A DNA sogment.
©of interest.
ce of DNA attached to

+al and industrial prody,

2. commeé . ction ot o , _
?“1 ca® g microbes 18 used ? of citric acid, which one of the
ollowin

Hus niger
A Aspfrgf;f::j; bﬁ!ﬂieum B Lactobacitius sp.
(C) Clostrt (D) Saccharomyees cerevisiae
pumbers 13 to 16 consist

of tw .
Answer these questions 0 statements — Assertion (A) and

Question
selecting the appropriate option given

Reason (R)
below :
(A) Both (4) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) B‘r? true, but (R) is not the correct explanation of (A).
FC) (A)istrue, but (R) is false.

(D) (A)is false, but (R) is true,

Assertion (A) : Corpus luteum secretes the hormone, progesterone.

Reason (R) ¢ Hormone Progesterone is essential for maintenance of
the endometrium.

. Assertion (A) : The nulmber of white winged moths decreased after
industrialisation in England.

Reason (R) : Effects of industrialisation were more marked in rural
areas of England.

lﬁf Assertion (A) : Streptococcus pneumoniae and Haemophilus influenzae
are responsible for causing infectious disease in human
beings.
Reason (R) : A healthy person acquires the infection by inhaling the
' aerosols released by an infected person.

16,/ Assertion (A) : Restriction endonuclease recognises  palindromic
sequence in DNA and cuts them.
Reason (R) : Palindromic sequence has two unigue recognition sites
PstI and Pvul recognised by restriction endonuclease.
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apon the moda of :
: . Pollination
(A) (omm n ation in Vali; :
| o Allianerin and Zontera,
- four strateg;

g A0 CR1e8 adg

(B) Mentu Pted by ﬂﬂW(’-TiﬂR planta to prevent

qtion.
celf-pollind®

pedigree chart ; i :
M Which neither of the parents shows the

St-nd:\. the g‘j\."{’n
both male and female children.

trait but the trait 18 Present in
i

Pﬂreﬂts .

Generation I: é) ‘ ‘

Answer the followWing questions :

(a) Write gbout the trait, also explain the inheritance of such trait in the
progeny oD the basis of given pedigree chart.

(b) Giveone example of such trait in human beings.

19, Student toattempt either option (A) or (B).

(A) Describe any two situations where a medical doctor would

recommend injection of a pre-formed antibodies (antitoxins) into the

body of a patient.
OR

(B) The symptoms of malaria do not appear immediately after the entry
of sporozoites into the human body when bitten by female Anopheles

Mosquto. Explain why it happens.
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1 Write Tee arpn
() rage used in PC Eanism of the thermostable
PNA polymerasEHsedn PCR.

¢he acientific name

| advantage of uging (}
aate the @ B thermogt
() Sta able DNA Polymerasge.

|

|

e conclusions derived by David Tilman's 1o
n

nts using outdoor plots,

| Stﬂ.t(‘ ”1

expel‘iﬂle

g term ecosystem

SECTION - C

:- (a;] List two reasons that make copper releasing TUDs as effective

cqntraceptives.

(b) Esplait how the intake of oral contraceptive pills prevent pregnancy

n humans.

;{ @ A bilobed dithecous anther has 200 microspore mother cells per
- micmaporang‘ium. How many male gametophytes can be produced by

this anther ?

(b) Write the composition of intine and exine layers of a pollen grains.
—

Hnw does the process of Natural Selection affect Hardy-Weinberg
equilibrium ? Explain with the help of graphs.

p
5. / Using a Punnett square workout the distribution of an autosomal
J phenotypic feature in the first filial generation after a cross between a

homozygous female and a heterozygous male for a single locus.

—
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| mples of blood nnd urine 5

H|)nﬂqpn
LU T .
1 nrp 1-1]]'[.*.1_“{' helore nany

event for drug tests,

sports

(@) Why there is n need 1o ‘onduet gyel, 4

i "h gl
AR

s o drugs the "

(" Name th B Whoritieg taually |
ool fir
' I

o Write the EENeTic Nnmey of two )
! Plantg 1 ,
obtamned. rom which these drugs are

An application

: : Briculture jnv
+ resistant plants, using g0 ure involves the production of
pest Tes B “ery’ p

gene : :
Jhuringiensis. from a bacterium, Bacillus

(@) Proteins coded by which specifi Bt. toxin gene control corn borer ?

. or ?

® How does Bt. toxin prodyceq by the
Explain.

bacterium kill the insect ?

| Study the pie chart given bel.ow, representing the global biodiversity and
J proportionate number of species of major taxa.
Other animal groups

o

Crustaceans

g
1Xl‘
Invertebrates

Answer the following questions :

(a) Identify X' and Y in the given pie chart.

(b) Which one of the two X’ or Y’, is the most species-rich taxonomic
group and by what percentage ?

() Name the level of Biodiversity represented by the following :

(i) Estuaries and alpine meadows in India

(ii) The medicinal plant Rauwolfia vomitoria.
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SECTION - D

90 and 30 are cage

Questions No. based questiong.
1

an - body s " :
[mmunity i ol ¥ of two types : (i) Innate immunity and

(i) acquired jmmunity. Innate immunity s p non-specific defence
pechanism, whereas acquired immunity jg pathogen-specific; it ia called
specific immunity too. Acquired immunity is characterised by memory.
Antibodies are specific to antigens ang there are different types of
antibodies produced in our body : they are IgA, IgE, 1gG and IgM. It
ghows primary response when it encounters the pathogen for the first

time and secondary response during the subsequent encounters with the

same Antigen/Pathogen.

(a) Name the two types of specialised cells which carry out the primary

and secondary immune response.

(b) Why is the antibody-mediated immunity also called as humoral

immune response ?

Attempt either sub-part (c) or (d) :

(¢) The organ transplants are often rejected if not taken from suitable

compatible persons.

() Mention the characteristic of our immune system that is

responsible for the graft rejection.

(i) Name the type of immune response and the cell involved in it.

OR
/—-'(d) How is active immunity different from passive immunity ?
57/ o~
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place of thymme.

Study

following questions :

3

5" —

Seription, The

bases governs the process of ¢, b
ases ¢ f'-’"llﬂt:ﬂpt.lnu,

A

b0, The process of copying the genetic informat
into RNA 18 termed as trap -

i
N from one atrand of DNA

Tine;
Principle of complementarity of

alao except that uraeil comes in

the complete trangeri:
SCription ypijt given below and answer the

D

5!

B

_;,Sr

me the main e . :
(@) Na NZyme involved in the process of transcription.

(b) Identify coding strang and template strand of DNA in the

transcription unit,

MM%@];

(¢) Identify (C) and (D) in the diagram, mention their significance in the
process of transeription,

OR

(d) Describe the location of (C) and (D) in the transcription unit.

SECTION -E
5}/ Student to attempt either option (A) or (B).

/ (A) (i) Give a schematic representation of oogenesis in human females.

(i) Mention the number of chromosomes at each stage. Correlate
the life phases of the individual with the stages of the process.

OR

(B) (i) Describe the three types of pollination that can occur in a

chasmogamous bisexual flower.

i) |Draw the diagram of a mature pollen grain released at the two

celled stage and label four parts in it.
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21|Page

P.T.O.



32. wﬁamﬁf&m-q{,\}mnnﬁﬂﬁvmmwmfaﬁf

(A () e @ gt dum @) wlwn w0 gy offam @) B 5
ey B A s @ 2 syren #ifio |

(i) fieane aalw &1 I FE B v offg % yarkr & fafie o £
=en HIf |

AYET
(B) () el (grefae) s € 7
(i) Haﬁaﬁwﬁnhrmﬁﬁmmé?ﬁsrﬁanmvﬁaﬁmﬁﬁm!

33. uﬂmﬁﬁm(@m@ﬁﬂ%ﬁ?@mm%ﬁ;

W) (@) = FRr 23 52 e H s Iy A5 § st R Gl
w1 gheft & |

ZZiPﬂnn L



Student to attempt either option (A) or (B).

(A) (1)

(1)

(B) @
(i1)

Explain how is a bacterial cell made ‘competent’ to take up
recombinant DNA from the medium.

Explain the steps of amplification of gene of interest using PCR

technique,

OR
What are transgenic animalg ?

Why are these animals being produced ? Explain any four

reasons.

Student to attempt either option (A) or (B).

A) @

(i)

B) @

(ii)

Explain giving three reasons why tropics show greatest levels of
species diversity.
Draw a graph showing species-area relationship. Name the
naturalist who studied such relationship. Write the observation
made by him.

OR
The world is facing the accelerated rate of species extinctions
due to human activities. Explain any three major causes of
biodiversity losses.
Describe ‘Ex situ’ approach for conserving biodiversity. Give

any two examples.
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A) 25% B) 0%
(C) 50% D) 75%
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(B) UISS AU (TATSRYT) TR HHe!
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General Instructions :
Read the following instructions carefully and follow them :

(1)
29
(iii)
(iv)
(v)

(vi)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

Section D — question numbers 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal
choice in one of the subparts.

(vit) Section E — question numbers 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) There is no overall choice. However, internal choices have been provided

in some questions. A student has to attempt only one of the alternatives
in such questions.

(ix) Kindly note that there is a separate question paper for Visually Impaired

(%)

candidates.
Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION - A

Question Nos. 1 to 16 are multiple choice questions. Each question carries

1 mark. Only one of the choices is correct. Select and write the correct choice.

1. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

A)
©)

25% B) 0%
50% D) 75%

2. GEAC stands for

(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee
57/1/1 ~ 3|Page =5 P.T.O.



3. ‘HieM-A’ H @ 7S HSl 1 ‘Hicy-B’ ¥ & 7€ Al o Ty wygfud e Hifv

~

BICH-A HicH-B
() T (1) (a) HAEFITEE
(i) HTEHITEST (b)  grEehieHi
(i) e o ORRUEES
(iv) ST (d) THm

39 fersheq 1 =9 HIRTT ST hietH- A 61 1l 1 hicti - B <l TGl o 1 T et o & -
Torepen :
@) @G () Gv)
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4. gemshal gry wuTied @iasiestr yehm frefafad 1 g e § geeeh §
(A) TEE Y RS TN |
(B) 3ATE T HIsi-eh qUT IThTai-eh GISeh qH] |
(C) T[T Y Hrelf-eh JI5eh |
(D) TG § RISk HI¥eh TUT HH o1 T |

5. % UM § Hdeh /I TR 3TRER UM oh Hashi/ I GRI 3TEARA fohT ST o HR0T
TR B AT 2 | TH TR h IE1hid o fore Iaerh wfawer smfsran 1 Tehr 2 :

(A)  Trsfere 3rgfshan

(B) T FfcRedT IR (FMERA FR WU

(C) hiidiehra wheren srforan (Refrietiiener 3R toai-)
(D) <hif3reRT ATfedrd fere srfsha
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3. Match the items in Column-A with that of Column-B :

Column-B
Methanobacterium
Trichoderma
Aphids

Glomus

Choose the option that matches the items of Column A with that of B

Column-A
(1) Lady bird beetle (a)
(11) Mycorrhiza (b)
(111) Biological control (c)
(iv) Biogas (d)
correctly :
Options :

O @ @) Gv)
@A b @ © @
B) © @ ®) @
© @ @ O (©
D) © b @ @

4. The process of mineralization by microorganisms help in the release of :

(A) 1inorganic nutrients from humus.

(B) both organic and inorganic nutrients from detritus.

(C) organic nutrients from humus.

(D) 1inorganic nutrients from detritus and formation of humus.

5. Transplantation of tissues/organs to some patients often fails due to rejection

of such tissues/organs by the body of the patient. Which type of immune

response 1s responsible for such rejections ?

(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response
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6. ‘hiom-I' H <1 T8 uel 1 ‘Hiem-1T" | < 75 7l o w1 ggfura firer i
HiAH-1 HicH-11
(a) USRI (JBEARL) (i) ShRHYS! T LT (THTIRT) H 3= Tfid &M |
(b) AT (FFATIE) (1)  IIRIST T THE S Yo1 o & forafed g smar |
(c) TR IR g5 (iii) 8-16 HHGE] ATAT YOI
(d) qIH (HEaT) (iv) YS! I FTEl T
‘SicH-1" o ‘hicm-1T" % I1Y TYfa e arel foehed w1 T :
faeeg :
@ b (© (@
@A) Gv) @) @) @i
B @ @) @) @)
€ G @ aGv) (@ib)
D) G @v) @) @)
7. feu e fam g e fgeftorast gur <6 feehTa o <ol bt gt T | 35 TR AW 6 P
‘Q, ‘R a1 ‘S g AHITehd foha TR R |
o1 forepmd o fafy=1 = 6 P, ‘Q, ‘R 1 °S’ % Gl ATHTeh aTet forehed ohl T :
P Q R S
Q) ' Fows  gog e
B) Fu fows  ofiTwm T
(C) e Hag fIoes i
O) g foes  Fi T gae
8. I TF T UTCHmiST 1 IUINT Hid §C AW S I ST T T Safdd fomam S
qha1 ¢ |
(A) 0.1 faferm (B) 1 fuferm
(©) 1 fafewm D) 1 feferm
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[ J o o
6. Match the following items of Column-I with that of Column-II :
Column-I Column-II
(a) Trophoblast (1) Embedding of blastocyst in the endometrium
(b) Implantation  (11) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ ® @© (@
A @) @ @) (@)
B @O @) Q@) av)
© @@ @ av) @)
D) @) @v) @) @
7. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Globular Mature

embryo embryo
Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :
P Q R S

A) Egg  Suspensor Radicle Cotyledon

(B) Zygote Suspensor Cotyledon Plumule

©) Egg Radicle  Suspensor Cotyledon

(D) Zygote Suspensor Cotyledon Radicle

8. Amplification of gene of interest by using DNA polymerase may go upto

(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times
57/1/1 ~ 7|Page [=150=] P.T.O.
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9. U ST G FHI HITST T | A3 &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
39 AT g IIRId ‘m-3TREAT | TSI &TRehi <1 Tl 31shY €M aTet faehed o1
T I |

(A) 5'—-UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. T qSHIATEY sl TSSO o TRThIRT <l 50 TSI HI ShITeRI3Tl qeil 3SR sl 50
TR ST TTq ShIRTRT & S FTel TATshvTT qe SISTUeT <hl Eea arfl shos:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3Ny ama & fasm § fr=fafed ama ggea | IR Tor (Wished) dftrferd & | Ama
forehTa o Wl 3TshH dTe] foehed i T

(A)  gEIfIgHg—> §im Raed — eI — g dfiga
B) INZANTINET—> Fimt FHaeq — FaeEa —> g dfigg
(C)  INEANIIEGT—> THIIIHT—> FEfI9HT—>  FH 99T
(D) &H HFeq — INLANTIET—> 5171 dffgg — FEets

12. JTREAT 3Faward (RNAi) T8k o U1 1 GEhM (FAgelfor 7o 1RmrT) % wid Sfaedt sam
T HEh 2 |
3fera ferehed o1 == SHifoTe fomres g STd 21 Heh foh 3TuAT 37qerd) fore Jehr e fohan ST @
(A) GAHMH h THITRUAT, s EHTRT FohH 1 TG |
(B) EEhH o SITAT o fciehd 1 I SR LT |
(C) g o STAT o ITeIEH sl U HET |
(D) WY % AT & Ffcrehe 19 o TG T |

T @I 13 § 16 HANERUA (A) — R0 (R) T 3T 937 @

3 91 A Q1 YA - AR (A) 3 HRer (R) few mu | 37 wei % S R fo srEn
3taa faehed w1 FeRt if

(A) (A) 3R (R) GHI &l & 791 (R) GRI (A) 1 T8l A1 81 & 8 |

(B) (A) 3R (R) aHI & 8, T (R) NI (A) 1 el s Fe1 €1 & € |

(C) (A) TEl g, g (R) T 2 |

(D) (A) T &, TG (R) 981 2 |

13. IMH (A) : §@ U @E AW areft Tefl ‘wgell’ faza 1 wem f-wizeeh
oY Mef 2 |
HAO(R) 38 USN wicren fosmm geerd, 78 feeett gro faesfi fran man &
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The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.
(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC -3’
(C) 5 -UUACGUACCGUG-3" (D) 5 -AACGUAGGCAGC -3

10. How many pollen grains and ovules are likely to be formed in the anther and
the ovary of an angiosperm bearing 50 microspore mother cells and 50
megaspore mother cells respectively ?

(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.

(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

12. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognitia)
Choose the correct option that shows how RNAI is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions
by selecting the appropriate option given below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(C) (A) 1s true, but (R) 1s false.

(D) (A) 1s false, but (R) is true.

13. Assertion (A) : Saheli is the World’s first non-steroidal oral contraceptive

pill.
Reason (R) : It has been developed by National Institute of Immunology,
New Delhi.
57/1/1 ~ 9|Page [=150=] P.T.O.
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14.

15.

16.

17.

18.

19.

HAMHYA (A) @ TSI e 1 T TOTEH FHHT SIGIHA BAT 2 |
SR (R) ;5 I 370 ol heoha Ush § M Yepei g & 9ehal 2 |

IRH (A) : TRIREs, difod Ice T wW % oI ssheran affeufaat Suetsy
HATR |
HROT(R)  : Gaifees 39 ford STH ot srfieeret fogioq (feftn) wermsh 8 |

ANRAT (A) : Tk fghent shiT 0 I« S(H Ueh &1 shiE™ W R B 8 a1 SHehi
SfIF TSI o1 ITITA TSR SohIR & hTh! el &l & |

HROT(R)  : SHhIY S GAISHI T 311eh (I=1) 841 <1 ST o6 forfwa & sror &
T8 |

Qe - g
farehed-(A) 3t¥E (B) § foreft weh o1 37 foifgu
(A) wifha aun fats forg YR Taiferd € 2 A IR T 397 IHTE T Sooi@ Shifay |
FHAgan
B) (1) YeASEl ! TERAT § AT Th Ueshlgic 1 U 1 4 fetfge e
(1) AESH g/
(2) for SAmEe & TR fhaT ST 2 |
(i) FEASFARET T STAN Ad-3Iah o & H fh8 ThR foram ST Teha1 B ?
T I |
farehed-(A) 1@t (B) U 4 forefl weh o1 3w foifgu
Q) Trafataa it 1 foavemor Hifse qen ==t Hifse fo Tefie Saresha & ged
T o T T 3Tfereh 3cqTeh 2 ¢
Teh 1 o, Teh WTehfcieh T a1, Teh 3l Tgfvd 3l
Y
(B) U uTifRfeeh-aat bl ¢ WTfies ScaTeshdT qT Hehel MUMHeh IcTTCehdl & s

ferstg <hifse |
i feu U et (3T T 3rERE hINT

b ¢ 44 + XY >< 44 + XX

/N /N

JHSb 22 + XY 22+ 0 22 +X 22+X

| | | |
wafd - 1
EENCLRAICE U %Eﬂﬂ;ﬁaéﬁmwﬁﬁﬁﬁm‘l’a&%‘ziﬁwmw
TM1 o s fawg i |
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14. Assertion (A) : One of the property of genetic code is degeneracy.
Reason (R) : Some amino acids can be coded by more than one codon.

15. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

16. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

SECTION - B

17. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

18. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

19. Study the cross given below :

Parents : 44 + XY >< 44 + XX
Gametes : 22 + XY 22+ 0 22+ X 22+ X
| | | |
Offsprings : 1 2

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.
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20. Ueh IRAR Y Th (FR) a1 o Ufaeq (Fe) o i &9 8 exiu 77u semered! =1é bl 31eeH hifo ;

o BF—TF0®
1 2
| |
frt -1 @ A @ A
3 4 5 6 7
Freferfan Toi 3 oo R ;.

(a) =AY 1T 2 % GWTied STHesy g |
(b) =¥ 5 qUT ‘§ H A TR BRI B HIRERT Heelt W B F gfaew
(TS /TS TS) STfeerd & 7
21. faehed-(A) 3ryaT (B) 9 9 Tl weh o1 3w foifgu
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2 7 A IR | 39 T foenr 3 forw wen werreft Su=m s ot germe v |

JAYAT
(B) UHY forgl Q1 Feriehl b1 it ool SHifse fomept 3uem feret oft Haress g &
fom € g ST Bt TR <RifTeRT # €Y € ufas e # fomer 1 HeRaT B |
Tog — T
22. (a) Tre=ferfga s ot e @e & foru Yefigifires faerierss sswa fofa
5' — GAATTC - 3'
(b) 39 3TIHH < TEIH Tl Tfcee Tgfaretust st 1 foifiay |
(c) Teafey ar e ffifa g g 7 3ehT yftrept 1 Seorg HIfT |
23. TiSHIfeIH o Sia =sh o Teh W I 1 3T g <1 7141 @
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20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E} @
1 9
| |
Generation I : @ A e A
5 6

3 4

Generation 11 : é))i

9

8
Answer the following questions :
(a) Give the possible genotypes of individual 1 and 2.
(b) Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5’ and ‘8’ ?

21. Student to attempt either option-(A) or (B) :

(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion is required
and also suggest a permanent cure for such ADA deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer

recombinant DNA into the host cell directly without using any vector.

SECTION - C
22. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

23. Study a part of life cycle of Plasmodium given below :

Fertilization and

development
’ -
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SHh] T hleh FTeARad Te1 o 3R feifgu

(a) UAThe(ISl Aoat § WASHITSIH HshyuT shl 3§ 7T ol feiflgy 5o a8 g=at °
TUEgTRd B 2 |

(b) Tt e <1 foder 3T af@d el ger= g ¢

(c) Tewwu fomr @ qrmeRa P qen Q' 1 veEEe fefau |

(d) wrsHIfEm % Sfie sk <l 3cifiTeh qei wiffTeh SFaeTd g it # g gt 8 | A
TR b AT faifaw |

24. (a) “mHd % fersryel fFm-verdi S8 fop forgsft SfoRit w1 smshmwr, @Wea (FHeeM)
aun srmarEe arfq 3 Safafaerar s dear & 98 53 2 17 9% % TH-Ts IR
61 TR § U % =ARIETAdT g iR |
(b) Tr=ferfaa =1 aew forfe :
(i) 3T (IUCN) i & grer =t
(i) Stafafeaerar @eegon § gie wie

25. = feu e fom o1 SteeRE whtes S gw o SR feifge

(a) SUURH Fert H GTE 178 HCeMT ohl TE=TY |
(b) AR ‘P’ AT ‘Q’ ! UESETNT |

(c) TeEeH WM <l yepfd feTRam |

(d) Iehmfen T BURITE o o= favg Hifvm |
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[ J o o
Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female

Anopheles mosquito.
(b) Where does fertilization and development of parasite take place ?
(¢c) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes

place in two different hosts. Write their names.

24. (a) Indiscriminate human activities such as alien species invasion,
fragmentation and habitat loss have accelerated the loss of

biodiversity. Justify by taking one example for each.
(b) State the importance of the following :
(1) IUCN Red data list

(11) Hot spots in conservation of biodiversity

25. Study the diagram given below and answer the questions that follows :

(a) Identify the structure shown in the above figure.
(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Daistinguish between Euchromatin and Heterochromatin.
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26. TITH QAT YT AT YW FA sl TaIRd & it U1 g 7§ et 3 3R g
Sfeerar ot 72 8 | vam % iR # g daredn 1 sfag & qen THT % aRer ¥ gey
foagm w1 wrianfe sfiem # | gafer foar 2 for forg 1 570 9 K o fosr g9 6
TS § |
(a) o foreft itk =1 gema <ifore foma mfeer yor & gwmmra faser ot adteror fomam i
oh | 39 dehrleh ohl SITEAT 1T |

(b) =fe Toreh weh 37ere S forepml Rl SufRfe oaT =eTd & i 6f o s ol Waq &l
ql 3ok foru foreht wen @ forehed w1 oot hIfSTT | e <kl a9 Tyiaeen &
foTu =R =1 forepey gafara g ? =R g it |

(c) Term uftfefert # 3u-wea (b) & g ma feheq tenfaes 2 7

27. I IRV T (SoiFeriEE)’, fog frgra m snenia @ 35eht =@men i | 59
TeheTeh gRT 9TH IcTC] oh ST Shid o €l dlieh] i fARET |

28. STIERI aUT SAER faehm 1 fasesh it gor1 i |
Qug -¢
T TEAT 29 TAT 30 HH- MU T & | Tcdeh T4 & 3 34— & 5 4 v -394
AT fereped feam e ® |
29. ‘HE-1 quT $g-2 § fafsre i & fafi =t o1 = few 1o umet o arem & gl
2 | T T 3TEH hieh HaTHId T 7T T o IR faRan
T 1 ik

e TR ' TS TR
(a) ‘ShE-1 T -2 T forE STHT o R SMSE & ? 39 SIHH ol Tk bR fian |
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26. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) illegal ?

27. Explain the basis on which gel electrophoresis technique works. Write any
two ways the products obtained through this technique can be utilised.

28. Compare and contrast convergent and divergent evolution.

SECTION -D
Question Nos. 29 and 30 are case-based questions. Each question has 3 sub-
questions with internal choice in one sub-question.
29. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the question that follows :

Case 1 Peak

Follicular Luteal Phase
Phase

Case 2 Peak Q

Follicular I Luteal
Phase Phase

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.
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30.

(b) YChM (IIEHa) TSR shT 31 T TSR AT TaieE o & arel aRadHT i
fefu |
3IU-TH (c) TT (d) T & Toreft Weh 39— =1 STR ST
(c) HH-2 % BHH-Q 1 9 feiflgu qen sHent ush T oft ferflam |
AT
(@) E-2’ T USEE ! o H G Brmsicl © STl ? 98 68 s @ ?

forferftaa uftsde w1 gt st et & 3o farfgw -
whid H, g4 forelt off Sfa < gk, Tohal =AY & o fovet & 2 &; 3 @ S
AR FTifcte &7 § 998 § @d & | o THME S8 1 9730 TN Hid 8 STeET
3o foTu Tt vt &, Fertor htd & 3T 39 YehR o wufy oY AT e @ | wufy e
o1 B1d & 91 =AY Sfia & 72 B | v fraa wwe O wufy 6 fafte sy ot i sfat gd
8 | Topelt Tmfy =1 31TepR 3|k e H THiy Y fRufs % 9 ¥ 9gd 39 Iamr 8 | gutE §
T hY ot aTiiRfaes TohH ST (3AfEeie) ST T8, Wl &1 a8 gl STfaai o &g
=1 ity &1, wwef 1 a9 &, a1 dehel (TEHTEs) STYI® S &1 99Td 8, 8
ITehT HedTehl g € Fufd % Figet § qitadq & ded # hid & | hia H GHfy 1 3R
(|TST) SEd Y 1 Tehdl & ST ARGl <hl T H & Hehdl & | THY HT IR (ATSH)
Teh-fTehl €1 & THIY Tcd (N) HENdl 2 | T I8 AT 781 & fob 38 haet T %
STTYR T & "1 AT | foreht gafd o foru aufy o1 ass w e (fR) yee 781 2 |
g GHT o HY YREfdd BIdT T&dT & ST 3Tk Shiehl WIS h! ITTedT, THTUT 19 eIl
feraia Hiem st stan 2
(a) T faaeft o R & 91T I 9ol forsiy @ o SR g 319 et o foe sga
& arefret 2 | faaeft a8 w@rE e ger T et 2 2
M) afe freft wfa =1 Tuf® o9 s g t + 1 = 800, 3ITEET = 100,
I = 200, FHG = 200 AT TI&X = 150 &, 1 38 THI ‘t’ T TuiP g h
uftehel SHIRTT q 30 H8 | o4 a1el Y fRfrg & yepr w gfterr (feouoft)
i |
3U-T (¢) 9T (d) T & Tore) Weh 37— oh1 I &I
(¢) et &= T 200 TSR 918 ATt T} TUT Shalel Teh {oRITETeh™ SUTE 987 o JHE
Hcdl o1 HTo o forftr 3 o AR R ?
JAYAT
(d) =T"<h TS B-ca o A4 1 < falRry (qdient) o 9 fafEu |
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(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.
OR
(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?

30. Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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31. Taeshed-(A) T (B) 4 & foreft wep o1 3t foifg
A) Tr=faied ge=t &1 s i
() “THuTEd (MALT)” & 319 oI 9Weid & ? I8 SHR IR § hal STaferd 21 e ¢
(i) ‘ETEIIRTE Uy’ shl SqReT Il |
(iii) T (AIDS) & femTes wier o1 9 forfen | g T frga w &

HATE ?
(iv) THa gfaeen o § rfumst qun omgne gewaqul et fvrd € | s men
HIfTe fop a8 38 ford TpR I 1 & |
AT
B) () F=fafed afer & B, T, T, K, L adn M =aET 6 gfd agfaa seei
ELUETIE I
WA /AR ] | gEsE gt IYIRT
(a) fefep 3 H I T, TR a1 3y
(3¥RI) Sl 3 wrearet
YN |
(b) J I T=hE K I ATEIATIT T
R 1 HeHd
() YEFARAINA-T L b M

(i) SeTETERRE 1 Afaes FREv SHren] & 9 § = ITART R A g ?
32. faehed-(A) aam (B) 4 & foref) wep o1 3t feife

(A) (a) STETSIET % TNRIE T IHRIGNE H FHIET <l IR o s fawg iU |
M) = feu mu fom & w6 faftr (qdient) ot esian T | o R s
ek AT T3 & IR fIRg |
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SECTION - E
31. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
(B) (@) Study the following table & fill ‘H’, ‘T, ‘J’, ‘K’, ‘I’ and ‘M’ in
following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

32. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.

Q,
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(G) feuw e fom @ Qg § TRt o TG s o falRrE o gt
2 | ST TraYTIgdeh YeTuT i TNThUT o TIMTARor 1 fafer 1, 2
TuT 3 o A feafae |

(i) fr=ferfaa el § wrmr awadrgde fohg JehR Tud g1 § ?

(a) T foreht
(b) Sfcraafen

(i) RTTeRUT TTHTaR forfer- 3’ o o fetfaw |

3T

(B) = feu e fam § 5w YRR g feR gU STUST] ST IR TRIT | | SHehT Y107 ST
AT} T oh I feAfE |

RIECIGERCCEak]
(i) o= ¥ guTie T 3R] P, Q 9o R % e (wrehfrafr) o6 gem it |
(i) 39 YRE H ST USRS

(iii) mﬁw%m@ﬁg%mwﬁﬁwml
(iv) THaH = ysha § swfige qen nergs fohe YR Tewayul yftest fumd & 2
33. faeshed-(A) T (B) § & foreft wep o1 3t foifg
(A) () <E BT 3Ahal (fehel Ot THIEET) o SH1 aTeh! o HEd Hehtul (3h19)
S915Y | F, gald H Urrargsh, W1 o der foehR g (W) safs=i st =i
ST IH BT ? 38 fwR () # Eetifen a1 § wfoeenfia g
&I (99 &1 9 fefau |
(i) SR o T % TG & ST b T hl INIRG o i (o) aum vamgsd
(FIT) o 5T T ST G o Jed § TR shl AT ThHEHT shid <hl

TERIAT 9 I |
YT
(B) weft wifd iR SAR@ st FERIdT § SATed HIfY foh otk AU 3. HIeTTE d
1 sraEenasti 4 forg TR SR AT B
(i) W huRAAT |
(ii) S T AR T |
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(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1’, ‘2" and ‘3.
(11) How do the following plants achieve pollination
successfully ?
(a) Water lily
(b) Vallisneria
(111) Write advantages of pollen transfer in method ‘3.
OR
(B) Given below i1s the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

Cells of the
corona radiata

Zona
pellucida

Perivitelline space
(1) Compare the fate of sperms ‘P’, ‘Q and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.
(111) Analyse the changes occurring in the ovum after the entry of sperm.
(1v) How acrosome and middle piece of a human sperm are able to
play an important role in human fertilization ?

33. Student to attempt either option-(A) or (B) :

(A) (1) Perform a cross between two sickle cell carriers. What ratio is
obtained between carrier, disease free and diseased individuals
in F; progeny ? Name the nitrogenous base substituted, in the
haemoglobin molecule in this disease.

(11) Explain the difference in inheritance pattern of flower colour in

garden pea plant and snap-dragon plant with the help of
monohybrid crosses.

OR
(B) Explain with the help of well-labelled diagrams how lac operon
operates in E. coli :
(1) In presence of an inducer.
(11) In absence of an inducer.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME - BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/1/1)

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead to
serious problems which may affect the future of the candidates, education system
and teaching profession. To avoid mistakes, it is requested that before starting
evaluation, you must read and understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest information
or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-XIl while evaluating two
competency-based questions, please try to understand given answer and even if
reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
be zero after delibration and discussion. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in
the marking of individual evaluators.

6 Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS ‘X”
be marked. Evaluators will not put right (v') while evaluating which gives an
impression that answer is correct and no marks are awarded. This is most common
mistake which evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part.
Marks awarded for different parts of the question should then be totaled up and
written in the left-hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand
margin and encircled. This may also be followed strictly.
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If a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra
Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.

11

A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks
if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8
hours every day and evaluate 20 answer books per day in main subjects and 25
answer books per day in other subjects (Details are given in Spot Guidelines).

13

Ensure that you do not make the following common types of errors committed by
the Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title
page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with
the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks
awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it
should be marked as cross (X) and awarded zero (0) Marks.

15

Any un assessed portion, non-carrying over of marks to the title page, or totalling
error detected by the candidate shall damage the prestige of all the personnel
engaged in the evaluation work as also of the Board. Hence, in order to uphold the
prestige of all concerned, it is again reiterated that the instructions be followed
meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for spot Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totalled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2025
BIOLOGY (Subject Code-044)
[Paper Code: 57/1/1]

Maximum Marks: 70

N Mark Total
Q.No. EXPECTED ANSWERS / VALUE POINTS arks Marks
SECTION A
1 1 1

©) / 50%

2 (D) / G . . . . 1 1

enetic Engineering Approval Committee

3 | B)/ ({)-(c), (iD)-d, (ii))-(b), (iv)-(a) 1 1

4 / . . . 1 1
(A) / inorganic nutrients from humus

5 (D)/ Cell-mediated immune response 1 1

6 / . . . 1 1
(A) /' (a)-(iv),( b)~(1), (c)-(id),( d)-(ii)

7 (B) [ P- Zygote Q — Suspensor R —Cotyledon S - Plumule 1 1

8 1(©)/ 1billion times 1 1

9 /5 ' 1 1
(B)/ 5'- AAUGCUAGGCAC -3

101 ) /200, 50 1 1

1 (B) / Australopithecines— Homo erectus —Neanderthal — 1 1

Homo sapiens

12 (A) / Preventing the process of translation of mRNA of the nematode. 1 I

13 / . . : 1 1
(C) I Assertion (A) is true, but Reason (R) is false.

14 (A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1

explanation of the Assertion (A).

15 (B) / Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1 1
correct explanation of the Assertion (A).

16 1 1

© / Assertion (A) is true, but Reason (R) is false.
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SECTION B

17

(A) Heroin is obtained by acetylation of morphine / Both are opioids.
Effects — Morphine is a very effective sedative/painkiller
- Heroin is a depressant/slows down body functions.
OR

B) )
(1) Whisky/ Brandy/ Rum
(2) Wine/Beer
(i) Cyanobacteria fix atmospheric nitrogen, add organic matter to soil

,and increase soil fertility.
(Any two uses)

V2
V2

V2
V2

2t

18

(A)

Natural old forest will be more productive ,

As it contains more biomass or high biodiversity which will trap and store solar
radiation in form of biomass , Y oung forest is still developing and contain fewer
tress will not capture solar radiations as much as old forest so productivity is
low , Shallow polluted lake contains less number of producers and high amount
of dead organic matter so productivity is less in comparison to natural old

forest.
OR

(B)

Net Primary Productivity Gross Primary Productivity

1) Gross primary productivity of
an ecosystem is the rate of
production of organic matter
during photosynthesis.

ii) A considerable amount of gross
primary utilised by plants
respiration.

(Any one point)

1) Gross primary productivity
minus respiration losses (R) is the
net primary productivity.

il) It is the available biomass
for  the consumption to
heterotrophs.

Y5 x4

19

1 = Klinefelter’s Syndrome (44 + XXY)
2 = Turner’s Syndrome (44 + XO)

Klinefelter’s Syndrome Turner’s Syndrome

Absence of one of the X
chromosome/ total 45
chromosomes/ monosomy of sex
chromosomes

Presence of an extra copy of X
chromosome / total
47chromosomes/ Trisomy of sex
chromosomes

Sterile female

Sterile male

V2
V2
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Overall-masculine development | Rudimentary ovaries / lack of
with feminine secondary sexual characters/short
features/Gynaecomastia or strature/underdeveloped feminine
develpoment of breast/ tall character

statured/ (any other relevant symptom)

( 1 mark for any one correct difference)

20 |(a) Individual 1 =1IBi A
Individual 2 = I*i A
(b) Individual 5 - Antigens A and B both are present on RBCs v,
Individual 8 - Neither antigen A nor Antigen B is present on . :
the RBCs /2
21 | (A)
The genetically engineered lymphocytes are not immortal hence the patient 1
requires periodic infusion
There could be permanent cure if the gene isolated from bone marrow cells 1
producing ADA is introduced into cells (lymphocytes) at early embryonic
stages
OR
®) /41
Micro-injection, Recombinant DNA is directly injected into the nucleus of an /s
animal/
Biolistics or gene gun, plants cells are bombarded with high velocity micro- A
particles of gold or tungsten coated with DNA/
Heat shock , Recombinant DNA can then be forced into such cells by L
incubating the cells with recombinant DNA on ice which is followed by placing Vot
them briefly at 42° C (heat shock) and then putting them back on ice.
(Any two techniques).
SECTION C
22 | (a) 3-CTTAAG-Y5' )
1
(b) EcoR-I £
(c) -Restriction enzyme cuts the strand of DNA between the same two bases
on the opposite strands. This leaves single stranded portion or {

overhanging stretches at the two ends known as sticky ends.
/
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The enzyme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA
¢ i
G| 1A (Al [T) |T| |C} GEARANT! c 1
C| [T |T| |A] |A] |G CETHETEA Gi
t
l EcoR1
Sticky end
Sticky end
DNA fragments join at sticky ends
-Role of sticky ends : 1
Sticky ends forms hydrogen bond with their complementary cut counter part/
they help in joining of vector DNA and foreign DNA during rDNA
technology /stickiness of ends facilitates the action of enzyme DNA ligase
23 | (a) Sporozoites A
1
(b) In the gut of the female Anopheles mosquito 7
(c) P: Salivary gland of female Anopheles mosquito 1,
2
Q: Gametocytes
!
(d) Asexual phase = In human
1
Sexual phase = In mosquito 7
!
24 | (a)
Alien species invasion — Nile perch introduced in Lake Victoria in East
Africa led to extinction of 200 species of cichlid fish / Threat posed to our
native species by invasive weed species like carrot grass (Parthenium) or
Lantana or water hyacinth (Eicchornia) / lllegal introduction of the African
catfish Clarias gariepinus for aquaculture is posing a threat to the indigenous
catfish/ any other relevant example
Habitat loss and fragmentation —When large habitats are broken up into small
fragments due to various human activities, mammals and birds requiring large
territory habits are badly affected leading to population decline / Amazon
rain forest harbouring probably millions of species is being cut and cleared
for cultivation of soya bean or conversion of grassland for raising of cattle /
any other relevant example
(b)
(i) IUCN Red data list — Provides information about species under the .
threat of extinction /is to identify and protect species facing a high risk of /2
extiction / crucial for conservation planning
!

(ii) Hot spots — have very high levels of species richness and high degree of
endemism
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25

(a) Nucleosome

(b) P=DNA Q = Histone octamer
(c) Basic/ Positively charged

(d)

Fuchromatin Heterochromatin

1. Loosely packed 1.Densely packed chromatin
chromatin

2. Lightly stained 2.Darkly stained
3.Transcriptionally

3. Transcriptionally
active chromatin inactive chromatin

(1 mark for any one correct difference)

!
Vatla
!

26

(a) Amniocentesis ,

In amniocentesis some of the amniotic fluid of the developing

embryo is taken to analyse the foetal cells and dissolved substances to test
the presence of genetic disorders.

(b) -Medical Termination of Pregnancy/MTP
-Yes
-as MTP is comparatively safe upto 12 weeks or the first
trimester of pregnancy.

(c ) When it is performed by quacks / if foetus is a normal female followed
by MTP leading to female foeticide

V)

v, x3

V2

27

+  Negatively charged DNA molecules move towards the anode
under electric field through a medium or matrix , DNA fragments
separate according to their size through sieving effect /Small sized
DNA fragments move faster.

+ Resultant DNA fragments can be utilized :
For Recombinant DNA technology ,
In DNA fingerprinting, In Polymerase Chain Reaction

( any two correct utilisation)

1+1

V242

28

Differences

Divergent evolution Convergent evolution

Divergent evolution occurs when Convergent evolution occurs
same structures developed along when different structures
different  directions due to evolving for the same
adaptations to different needs function and hence having
similarities

Divergent evolution produces Convergent evolution can
homologous structures. result in analogous structures

1+1

XIl_044 57/1/1 Biology Page-7




It indicates common ancestory

It indicates similar habitat
has resulted in selection of
similar adaptive features

( Any two correct differences)

Similarities :
-both are influenced by the environment / 1 3
-both contribute to species evolution or any other valid point .
(Kindly note- compare and contrast include both similarities and differences)
SECTION D
29 a) Luteinising hormone /LH , helps in ovulation / induce rupturing of ot
graafian follicles
b) Ovary : Maturation of follicles. 1+1
Uterus : Proliferation of endometrium lining.
c) Q- Progesterone, vy + 1
Maintains pregnancy / maintenance of endometrium
OR
d) Corpus luteum, Graafian follicle transforms into corpus luteum after vy + 14
ovulation 2
30 (a) The butterfly acquires this chemical during its caterpillar stage by 1
feeding on a poisonous weed.
(b)
Nt+1 =Nt+ [(B+1)- (D + E)], o
800 = Nt + [(200 + 200) — (150 + 100)] ZRle
800 = Nt + (400 — 250)
800 =Nt + 150
Nt=2800— 150 =650
Comment
-As the population density is increasing with time so age pyramid would be of 1
expanding population.
(c) Single huge banyan tree - measured in terms of biomass or percent
cover ,
. Yo+
carrot grass- measured in terms of percent cover
OR
(d) Pug marks, faecal pellets.
Yo+
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SECTION E

31

A) (@)
-MALT is Mucosa Associated Lymphoid Tissue

-It is located within the lining of the major tracts like Respiratory or
digestive or urogenital tract.

(i)

Cytokine barriers — virus infected cells secrete proteins called
interferons which protect non-infected cells
from further viral infection.

(iii)

Enzyme Linked Immuno-sorbent Assay or ELISA ,ELISA is based on
the principle of antigen-antibody interaction

/

PCR or Polymerase Chain Reaction , amplification of nucleic acid

(iv)

Both Bone marrow and thymus provide micro- environment for the
development and maturation of T-lymphocytes / immature lymphocyte
differentiate into antigen sensitive lymphocytes / Bone marrow is the
main lymphoid organ where all blood cells including lymphocytes are

produced and some lymphocytes migrate to thymus for development and
maturation.

OR
B) (@)
a) H = Clostridium butylicum
I = Bacteria
b)J = Statin
K = Fungi / Yeast
c)L = Trichoderma polysporum
M = Immunosuppressant /Suppress immune system in patients
with newly transplanted organs

(i1) Baculovirus are species specific, narrow spectrum insecticidal
properties,No negative impact on non target species like plants or
mammals or birds or fishes or Any other valid point.

( Any two reasons)

)
)

1+1

Y
)
Ya
)
Ya
Ya

1+1

32

A)
(a)

Vegetative cell Generative cell

It is big with abundant food Generative cell is small,
reserve and an irregular floats in the cytoplasm of the
shaped nucleus vegetative cell

Helps in the formation of Forms two male gamete
pollen tube

Y

XIl_044 57/1/1 Biology Page-9




( 1 mark for any one correct difference)
( 1/2 mark for correct names and 1 mark for the correct difference)
(b) (1)
1 = Autogamy
2 = Geitonogamy
3 = Xenogamy
(i)
a = by Insects or wind
b = by Water
(iii)
Genetic variation, Healthier offspring,Elimination of recessive

traits, Disease resistance ,Evolution, no inbreeding depression,
promotes heterosis

(Any two advantages)

OR
(B)

(1) P is able to penetrate or fertilise the ovum ,whereas Q and R are
unable to penetrate or fertilise.

(i1) When a sperm comes in contact with the zona pellucida layer of the
ovum it induces changes in the membrane that blocks the entry of
additional sperms.

(iii) Entry of sperm induces completion of meiotic division of the
secondary oocyte and formation of second polar body and a haploid
ovum (ootid)

(iv)
-Acrosome : It is filled with the enzyme which helps the sperm to enter

into the cytoplasm of the ovum

-Middle piece : It has numerous mitochondria which produce energy for
the movement of tail that facilitate sperm motility for fertilisation

Y
Y
Y2

Y
)

Yot

Yot
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A) (@)
Parents Hb* Hb

Gametes @) th)
el
- /N —
1progeny /N __—
e— N ~
HB™ HRA Hb” HbS Hb™ HBS Hb® Hb®

unaffected T * 1 affected

carrier carrier

-Ratio 2:1:1
(Carrier : Disease free: Diseased)

(%2 mark for the correct cross and Y2 mark for the correct
ratio )

- Adenine is substituted by Thymine

(i1)Inheritance pattern of flower colour in garden pea plant follows Law
of Dominance because violet colour is dominant over white colour of
flower.

P ww X ww
‘Violet _  flower White flower
Gametes W Y w w
w we—"

W|  Ww Ww

Wi Ww Ww

All Violet

In case of snapdragon the flower colour shows incomplete dominance
and all the F1 progeny is of pink colour because red colour is not
completely dominant over recessive white colour.

P RR x o
Red flower Wh;{’“‘e’
Gametes R R r f
, r l —
Rr Rr
Rl pink | Ppink
R Rr Rr
Pink Pink

All pink coloured flowers

(%2 mark for the correct explanation and 1 mark for the
correct cross)

Ya

Ya

Ya

Y
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OR

B. (i) In presence of inducer

1/2 mar

[ T ] Y B

In presence of inducer

for genes
y | a

Repressor mRNA
1/2 mark l
[1/2 mark] D

Lactose
Inducer

O [1/2 mark]

(Inactive repressor)

In absence of inducer

(i)

lac r{lRNA

Transcription

[1/2 mark]

-

Translation

B-galactosidase Ppermease transacetylase
[1/2 mark]

> I 1

By = |

In absence of inducer

l I

N
Repressor mRNA

Repressor

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

1+1 mark

%6

1+1
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3fp TieT
afvy #Arafire faemey udterm, 2025
Sitg fage (fava wis-044)
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3iftrpdy 3i®: 70

qg;[ . e IR / T 3P A A
qvs- &
1 |(0)/50% 1 1
2 | (D) /SAfes Soiifafi ugaa wAd 1 1
3 [ (B)/()-(0), (i)-(d), (ii)-(b), (v)-(a) 1 1
4 | (A)/TIH Y AHPEHD TN | 1 1
g | (D)/) PRI HIfLT UfcRam Srgfehar 1 1
6 | (A/(a)-(iv),(b) ~(i).( 0 (i), ( d)-(i) 1 1
2 | By P-gWS Q-fcided R-ofolua S-Uig 1 1
g | (©1fafema 1 1
9 (B) / 5'-AAUGCUAGGCAC - 3' 1 1
10 | (B)/ 200,50 1 1
11 | BY FRCEANGINGT— §1H] T — MASUd — 5/4] Jfg 1 1
12 | (A / TAPIH b THIIRTTT & FUICRUN UshH BT SR | 1 1
13| (Q)/ (A FBI '8, TR (R) Terd & 1 1
14 | (A/(A) 3R (R) TIFT TGI8 T (R) GRT (A) B g TS 81 381 5 1 1
15 | (B)/ (A) 3R (R) T HE1 8, TRg (R) GRI (A) 1 Te! SRSAT g1 61 61 & 1 1
16 | (O)/ (A Hdl 8, IR (R) 7Tl & 1 1
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(A)
&g 1 Aifth & wfifechie=ur I U fopar Srar & / < 3iftsigs B
TYTd
Aifth T agd TuTdl e @sfeq) 3R diser 3
fRRIET I8 TP 3aued (SU¥C) § 3R IRR & YHr! &l i et 3|
3ydl
(B) (i)
(1) fepl /51t / A
(2) arg / foeR
(i) ARG TgHSH AgeoH &I fRR #vd € gl & s
gerd Sisd €, 3R fird) o1 Sdkar sg1d €

(@I & STA)

%)
b%)

1
%)

Y2.Y2

18

(A)

Fifp 3o Sifiier SR a1 9= 99 [IRYaT dl & of SN & U § IR
RIfhRUT Y Apeps TURTA BT, gaT SiTa ot 4 IRy 81 32 & oik 30 & H
S § Sl R ST &1 ¥e TR fafehor bt el Uohg U1 Sufeie Iareehdl
2, Iye Ugid et § I Bt S8 B & 3R gd B uard @ qE
3fYF § STMCIY Ul TR ST & gaT § IdTgdhdl &4 7

S{Ydl

(B)

¢ Ui IdTedhd Jhd UIIHEH Idghdl

i) gfd g9 Jobal Uil IdTghdl T OIRfRYfdS o B Fahd
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gl

@1 T fdg)
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Xll_044 57/1/ 1 Biology # Page-4




19

1. FATThee? RIS (44+XXY)

2. TR RIgH (44+X0)
FATSTheex RIS (44 +XXY) R RigH (44+X0)
1) 39 3MT4TRI% fdhR BT HRUT X ) 39 f[ABR &1 HRU Th X

PHNH B TH  AfaRad
yfafafy §: fS9e SR dg A
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(a)

3" HIEIT Uoll - 5
(b)

SHIRTT (ECoR-1)
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)

1

1
%)
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(a)

(b)
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T Rl gl
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GOVERNMENT OF KARNATAKA
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
MODEL QUESTION PAPER - 2 (2024-25)
I1PU SUBJECT - BIOLOGY (36)

DURATION: 3 HOURS MAX. MARKS: 70

General instructions:

o b~ w NP

The question paper consists of parts -A, B, C, D and E.

Part-A consists of | & Il and Part-D consists of V & VI.

All the parts are compulsory.

For part-A questions, only the first written answers will be considered for evaluation.
Part-E consists of questions for visually challenged students only.

PART - A

I. Select the correct alternative from the choices given: 15x1=15

1. Select the correct sequence of events in microsporogenesis
a) Sporogenous tissue —Microspore mother cell —Microspore tetrad —Microspores
b) Microspores —Microspore mother cell —Microspore tetrad — Sporogenous tissue
c) Sporogenous tissue — Microspore tetrad —Microspores — Microspore mother cell
d) Microspores — Sporogenous tissue —Microspore tetrad — Microspore mother cell
2. Statement I: The process of release of sperms from the seminiferous tubule is called
spermatogenesis.
Statement 1l: The spermatids are transformed into spermatozoa by the process called
spermiogensis.
Choose the correct answer from the options given below:
a) Both statement | and statement Il are correct
b) Both statement | and statement |1 are incorrect
c) Statement I is correct but statement Il is incorrect
d) Statement I is incorrect but statement Il is correct
3. The function of myometrium layer present in the uterine wall is to
a) Undergo cyclical changes during menstrual cycle. c) Give protection to the uterus.
b) Exhibit strong uterine contraction during parturition. d) Help in the implantation process.
4. The hormone is secreted by the ovary in the later phase of pregnancy.
a) Androgens b) Estrogens ¢) Relaxin d) Progestogens

5. Sperms produced by the seminiferous tubules are transported through accessory ducts. Which
duct should be tied and cut for male sterilization?

a) Vas deferens b) Vasa efferentia C) Rete testis d) Epididymis

6. Reasons for human population explosion are given below:
1) Rapid decline in maternal mortality rate. i) Rapid decline in infant mortality rate.
Iii) Rapid increase in death rate.
iv) Increase in the number of people in reproducible age.
Select the correct answer statements from the options given below:
a) 1), 1i) and iii) only c) i), i) and iv) only
b) b)i)and ii) only d) iii) and iv) only



7. In a dihybrid cross in pea plants, Mendel got 9:3:3:1 phenotypic ratio. It denotes that
a) The alleles of two genes are interacting with each other.
b) It is a polygenic inheritance.
c) It is a multiple allelic inheritance.
d) The alleles of two genes are segregating independently.
8. A DNA segment has a total of 1000 nucleotides, out of which 240 of them are adenine containing
nucleotides. How many pyrimidines bases this DNA segement possesses?

a) 480 b) 500 c) 760 d) 260
9. (p + q)? = p?+ 2pg + g2 represents an equation used in:

a) Population genetics c¢) Molecular genetics

b) Mendelian genetics d) Biometrics

10. A farmer working in a field was bitten by poisonous snake. Doctor gave him an antivenom
treatment that contain preformed antibodies. This type of immunisation is known as
a) Autoimmunity c) Innate immunity
b) Passive immunisation d) Active immunisation
11. An agriculture labour was spraying some powder mixed with water onto fruit trees to get rid of
insect larvae. Which of the following biocontrol agent could have been used here?
a) Bacillus thuringiensis b) Trichoderma c) Dragonflies d) Ladybird
12. Choose the correct sequence of polymerase chain reaction steps from the following:
a) Annealing —Denaturation — Extension b) Extension— Annealing —Denaturation
c) Denaturation — Extension — Annealing d) Denaturation — Annealing — Extension

13. Use of bioresources by multinational companies and other organisations without proper
authorisation and compensatory payment is referred as

a) Biopiracy b) Biofortification c) Bioprospecting d) Bioprocessing
14. An example for ex situ conservation is
a) National parks b) Sacred groves c) Biosphere reserves d) Zoological parks

15. The graph given below shows species-area relationships.

Species richness —s

Area—»

Which of the following equation correctly represent the curve?
a) S=CA? c) A= CS?
b) LogS=logC+Zlog A d)LogZ=1logC+SlogA
I1. Fill in the blanks by choosing the appropriate word/words from those given in the bracket. 5x1 =5

(Primary productivity, Coelacanth, Secondary productivity, Glomus, Amniocentesis, Plasmid)

16. Statutory ban on is required to check increasing female foeticides.

17. A fish thought to be extinct and caught in South Africa in 1938 is

18. An example for mycorrhiza forming fungi is

19. Autonomously replicating circular extra-chromosomal DNA of bacteria is known as

20. Rate of formation of new organic matter by consumers is referred as




PART -B
I11. Answer any EIVE of the following questions in 3-5 sentences each, wherever applicable: 5x2 = 10

21. Differentiate between geitonogamy and xenogamy.
22. Write a short on sex determination method in birds.
23. Mention the levels where gene expression can be regulated in eukaryotes.
24. Write a short note on Neanderthal man.
25. Draw the structure of an antibody molecule.
26. Write the functions of genes crylAb and cryllAb.
27. Briefly explain the significance of David Tilman’s long-term ecosystem experiments using outdoor
plots.
PART -C
IV. Answer any FIVE of the following questions in 40-80 words each, wherever applicable 5x3 =15
28. Draw a L.S. of grass embryo diagram and label the following parts:
a) Scutellum b) Coleoptile c) Shoot apex d) Radicle e) Rootcap ) Coleorrhiza
29. In the figure given below, parts A and B show the level of hormones which influence the menstrual
cycle. Study the figure and answer the questions that follow:

A
FSH LH
—
f—"

B

Progesterone

1 3 5 7 9 1 13 15 17 19 21 23 25 27 29

Days in the menstrual cycle

e S——

a) Name the organs/glands which secrete the hormones represented in labelled parts A and B. (1M)
b) State the role of hormones secreted from part B on the uterus of human female during menstrual
cycle. (2M)
30. Suggest three simple principles through which we can prevent sexually transmitted diseases.
31. What is Adaptive Radiation? Give any two examples.
32. Name of the drugs, its source and nature is given in the table below. Find a, b and c.

Name of the drug Source plant Nature
a Papaver somniferum Depressant
Cannabinoids b Effects on cardiovascular system
Cocaine Erythroxylum cocoa c

33. How did an American Company Eli Lilly use the knowledge of rDNA technology to produce human
insulin?

34. An example for grazing food chain is given below:

Grass — Grasshopper — Birds — Man
Graphically represent this food chain through pyramid of energy and write different trophic levels
with their energy content.
PART-D
V. Answer any FOUR of the following questions in 200-250 words each, wherever applicable: 4x5= 20

35. Draw a neat labelled diagram of sectional view of the mammary gland.
36. Schematically represent the inheritance of flower colour in snapdragon and draw conclusions.



37. Give reasons for the following:
a) A simple cut result in non-stop bleeding in haemophilia affected individuals.
b) Turner’s syndrome affected females are usually sterile.
¢) In Morgan’s dihybrid cross experiments on Drosophila showed that flies having genes for yellow
body and white eyes exhibited less recombination.
d) Inheritance of skin colour in the humans shows different phenotypes.
e) Accumulation of phenylalanine in the body of phenylketonuria affected individuals.
38. Describe the steps involved in DNA fingerprinting technique.
39. Name the causative agents of the following diseases:

a) Malaria b) Filariasis c) Ascariasis d) Amoebiasis e) Pneumonia
40. a) With respect to the microbial products, its source and uses identify the a, b and c in the following
table: (3M)
Microbial product Source Use
Cyclosporin A a Immunosuppressant
b Monascus purpureus Blood cholesterol lowering agent
Streptokinase Streptococcus c
b) Define the BOD and flocs. (2M)

41. Mention the population interactions exist among the following:
a) Abingdon tortoise and goats
b) Tiger and deer
c) Sea-anemone and clown fish
d) Wasp laying eggs in fig fruit
e) Cuscuta growing on hedge plant
V1. Answer any ONE of the following questions in 200-250 words each, wherever applicable: 1x5 =5

42. Picture of a mature angiosperm embryo sac is given below and answer the question that follows.

a) Which cells/nuclei of the embryo sac produce zygote and primary endosperm nucleus? (2M)
b) What is the ploidy of antipodal cells and primary endosperm nucleus? (2M)
¢) Why the endosperm development precedes embryo development? am)



43. Answer the following:
a) Construct a complete transcription unit with promoter and terminator on the basis of the
hypothetical template strand given below. (3M)

ATGCATGCATA ALCGC
||

NEREEENEREEN

b) Write the RNA strand transcribed from the above transcription unit along with polarity. (2M)

44, Study the diagram given below and answer the questions that follow:

Action of Restriction enzyme

The enzyme cutls both DNA EcoRI cuts the DNA between bases
strands al the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA

{ )
G| [a] [a] 1] [ [c]
C| [T| |T| |A] |A 3|

i

Recombinant DNA

a) What is EcoRI? (am)

b) How is the action of exonuclease different from that of endonuclease? (2M)

C) How are ‘sticky ends’ formed on a DNA strand? Why are they so called? (2M)
PART-E

(FOR VISUALLY CHALLENGED STUDENTS ONLY)
15. In relation to species — area relationships, what is the expected ‘Z’ value for frugivorous birds and

mammals in the tropical forests of different continents? am)
a) 0.1 b) 0.4 c) 1.15 d) 0.5
29. Define menopause. Mention the different phases of menstrual cycle. (3M)
42. Answer the following:
a) Draw a neat labeled diagram of typical anatropous ovule. (3M)
b) What is the ploidy of nucellus? Write the functions of integuments. (2M)
44. Describe the steps involved in recombinant DNA technology. (5M)

*hkkkkhkkkkikhkkkikhkhkkihkikk



GOVERNMENT OF KARNATAKA
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
MODEL QUESTION PAPER - 2 (2024-25)
I1PU SUBJECT - BIOLOGY (36)

DURATION: 3 HOURS MAX. MARKS: 70

General instructions:

o b~ w NP

The question paper consists of parts -A, B, C, D and E.

Part-A consists of | & Il and Part-D consists of V & VI.

All the parts are compulsory.

For part-A questions, only the first written answers will be considered for evaluation.
Part-E consists of questions for visually challenged students only.

PART - A

I. Select the correct alternative from the choices given: 15x1=15

1. Select the correct sequence of events in microsporogenesis
a) Sporogenous tissue —Microspore mother cell —Microspore tetrad —Microspores
b) Microspores —Microspore mother cell —Microspore tetrad — Sporogenous tissue
c) Sporogenous tissue — Microspore tetrad —Microspores — Microspore mother cell
d) Microspores — Sporogenous tissue —Microspore tetrad — Microspore mother cell
2. Statement I: The process of release of sperms from the seminiferous tubule is called
spermatogenesis.
Statement 1l: The spermatids are transformed into spermatozoa by the process called
spermiogensis.
Choose the correct answer from the options given below:
a) Both statement | and statement Il are correct
b) Both statement | and statement |1 are incorrect
c) Statement I is correct but statement Il is incorrect
d) Statement I is incorrect but statement Il is correct
3. The function of myometrium layer present in the uterine wall is to
a) Undergo cyclical changes during menstrual cycle. c) Give protection to the uterus.
b) Exhibit strong uterine contraction during parturition. d) Help in the implantation process.
4. The hormone is secreted by the ovary in the later phase of pregnancy.
a) Androgens b) Estrogens ¢) Relaxin d) Progestogens

5. Sperms produced by the seminiferous tubules are transported through accessory ducts. Which
duct should be tied and cut for male sterilization?

a) Vas deferens b) Vasa efferentia C) Rete testis d) Epididymis

6. Reasons for human population explosion are given below:
1) Rapid decline in maternal mortality rate. i) Rapid decline in infant mortality rate.
Iii) Rapid increase in death rate.
iv) Increase in the number of people in reproducible age.
Select the correct answer statements from the options given below:
a) 1), 1i) and iii) only c) i), i) and iv) only
b) b)i)and ii) only d) iii) and iv) only



7. In a dihybrid cross in pea plants, Mendel got 9:3:3:1 phenotypic ratio. It denotes that
a) The alleles of two genes are interacting with each other.
b) It is a polygenic inheritance.
c) It is a multiple allelic inheritance.
d) The alleles of two genes are segregating independently.
8. A DNA segment has a total of 1000 nucleotides, out of which 240 of them are adenine containing
nucleotides. How many pyrimidines bases this DNA segement possesses?

a) 480 b) 500 c) 760 d) 260
9. (p + q)? = p?+ 2pg + g2 represents an equation used in:

a) Population genetics c¢) Molecular genetics

b) Mendelian genetics d) Biometrics

10. A farmer working in a field was bitten by poisonous snake. Doctor gave him an antivenom
treatment that contain preformed antibodies. This type of immunisation is known as
a) Autoimmunity c) Innate immunity
b) Passive immunisation d) Active immunisation
11. An agriculture labour was spraying some powder mixed with water onto fruit trees to get rid of
insect larvae. Which of the following biocontrol agent could have been used here?
a) Bacillus thuringiensis b) Trichoderma c) Dragonflies d) Ladybird
12. Choose the correct sequence of polymerase chain reaction steps from the following:
a) Annealing —Denaturation — Extension b) Extension— Annealing —Denaturation
c) Denaturation — Extension — Annealing d) Denaturation — Annealing — Extension

13. Use of bioresources by multinational companies and other organisations without proper
authorisation and compensatory payment is referred as

a) Biopiracy b) Biofortification c) Bioprospecting d) Bioprocessing
14. An example for ex situ conservation is
a) National parks b) Sacred groves c) Biosphere reserves d) Zoological parks

15. The graph given below shows species-area relationships.

Species richness —s

Area—»

Which of the following equation correctly represent the curve?
a) S=CA? c) A= CS?
b) LogS=logC+Zlog A d)LogZ=1logC+SlogA
I1. Fill in the blanks by choosing the appropriate word/words from those given in the bracket. 5x1 =5

(Primary productivity, Coelacanth, Secondary productivity, Glomus, Amniocentesis, Plasmid)

16. Statutory ban on is required to check increasing female foeticides.

17. A fish thought to be extinct and caught in South Africa in 1938 is

18. An example for mycorrhiza forming fungi is

19. Autonomously replicating circular extra-chromosomal DNA of bacteria is known as

20. Rate of formation of new organic matter by consumers is referred as




PART -B
I11. Answer any EIVE of the following questions in 3-5 sentences each, wherever applicable: 5x2 = 10

21. Differentiate between geitonogamy and xenogamy.
22. Write a short on sex determination method in birds.
23. Mention the levels where gene expression can be regulated in eukaryotes.
24. Write a short note on Neanderthal man.
25. Draw the structure of an antibody molecule.
26. Write the functions of genes crylAb and cryllAb.
27. Briefly explain the significance of David Tilman’s long-term ecosystem experiments using outdoor
plots.
PART -C
IV. Answer any FIVE of the following questions in 40-80 words each, wherever applicable 5x3 =15
28. Draw a L.S. of grass embryo diagram and label the following parts:
a) Scutellum b) Coleoptile c) Shoot apex d) Radicle e) Rootcap ) Coleorrhiza
29. In the figure given below, parts A and B show the level of hormones which influence the menstrual
cycle. Study the figure and answer the questions that follow:

A
FSH LH
—
f—"

B

Progesterone

1 3 5 7 9 1 13 15 17 19 21 23 25 27 29

Days in the menstrual cycle

e S——

a) Name the organs/glands which secrete the hormones represented in labelled parts A and B. (1M)
b) State the role of hormones secreted from part B on the uterus of human female during menstrual
cycle. (2M)
30. Suggest three simple principles through which we can prevent sexually transmitted diseases.
31. What is Adaptive Radiation? Give any two examples.
32. Name of the drugs, its source and nature is given in the table below. Find a, b and c.

Name of the drug Source plant Nature
a Papaver somniferum Depressant
Cannabinoids b Effects on cardiovascular system
Cocaine Erythroxylum cocoa c

33. How did an American Company Eli Lilly use the knowledge of rDNA technology to produce human
insulin?

34. An example for grazing food chain is given below:

Grass — Grasshopper — Birds — Man
Graphically represent this food chain through pyramid of energy and write different trophic levels
with their energy content.
PART-D
V. Answer any FOUR of the following questions in 200-250 words each, wherever applicable: 4x5= 20

35. Draw a neat labelled diagram of sectional view of the mammary gland.
36. Schematically represent the inheritance of flower colour in snapdragon and draw conclusions.



37. Give reasons for the following:
a) A simple cut result in non-stop bleeding in haemophilia affected individuals.
b) Turner’s syndrome affected females are usually sterile.
¢) In Morgan’s dihybrid cross experiments on Drosophila showed that flies having genes for yellow
body and white eyes exhibited less recombination.
d) Inheritance of skin colour in the humans shows different phenotypes.
e) Accumulation of phenylalanine in the body of phenylketonuria affected individuals.
38. Describe the steps involved in DNA fingerprinting technique.
39. Name the causative agents of the following diseases:

a) Malaria b) Filariasis c) Ascariasis d) Amoebiasis e) Pneumonia
40. a) With respect to the microbial products, its source and uses identify the a, b and c in the following
table: (3M)
Microbial product Source Use
Cyclosporin A a Immunosuppressant
b Monascus purpureus Blood cholesterol lowering agent
Streptokinase Streptococcus c
b) Define the BOD and flocs. (2M)

41. Mention the population interactions exist among the following:
a) Abingdon tortoise and goats
b) Tiger and deer
c) Sea-anemone and clown fish
d) Wasp laying eggs in fig fruit
e) Cuscuta growing on hedge plant
V1. Answer any ONE of the following questions in 200-250 words each, wherever applicable: 1x5 =5

42. Picture of a mature angiosperm embryo sac is given below and answer the question that follows.

a) Which cells/nuclei of the embryo sac produce zygote and primary endosperm nucleus? (2M)
b) What is the ploidy of antipodal cells and primary endosperm nucleus? (2M)
¢) Why the endosperm development precedes embryo development? am)



43. Answer the following:
a) Construct a complete transcription unit with promoter and terminator on the basis of the
hypothetical template strand given below. (3M)

ATGCATGCATA ALCGC
||

NEREEENEREEN

b) Write the RNA strand transcribed from the above transcription unit along with polarity. (2M)

44, Study the diagram given below and answer the questions that follow:

Action of Restriction enzyme

The enzyme cutls both DNA EcoRI cuts the DNA between bases
strands al the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA

{ )
G| [a] [a] 1] [ [c]
C| [T| |T| |A] |A 3|

i

Recombinant DNA

a) What is EcoRI? (am)

b) How is the action of exonuclease different from that of endonuclease? (2M)

C) How are ‘sticky ends’ formed on a DNA strand? Why are they so called? (2M)
PART-E

(FOR VISUALLY CHALLENGED STUDENTS ONLY)
15. In relation to species — area relationships, what is the expected ‘Z’ value for frugivorous birds and

mammals in the tropical forests of different continents? am)
a) 0.1 b) 0.4 c) 1.15 d) 0.5
29. Define menopause. Mention the different phases of menstrual cycle. (3M)
42. Answer the following:
a) Draw a neat labeled diagram of typical anatropous ovule. (3M)
b) What is the ploidy of nucellus? Write the functions of integuments. (2M)
44. Describe the steps involved in recombinant DNA technology. (5M)
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T R
REAferge 13397 1 S79ee 91T 3iK 37T TerT I :
() STFT-TTH33 Fo7 & | G4t 5o7 37f3ard &
(i) Y¥7-97 9I9 @S] 7 [958 — @S &, &, T, F AT /
(iii) @UE H— Fo7 &I 1 T 16 7% TgIaHcH1T JHR & J97 8 | I F7 1 375 18 |

(iv) @S- Fo7 G 17 @ 21 T 3717 Tg-3IF07 FbR 3 J97 8 | Fedah J97 2 371 &7
g1

(v) @S T — 597 G&I1 22 T 28 7% Tg-IH0T YR & J97 & | o9 597 3 31 AT & |

(vi) TS — 97 GEIT 29 TIT 30 FT-ITERT J7 & | T4 F7 4 3H] BT & | 599 37—
Y97 7 G Uk 39-397 H TR 197 &7 =97 a1 7 8 |

(vii) @UEF—Jo7 &I 31 8 33 T FH-30T Yob & J97 & | Yo Fo7 § bl b1 8 |

(viii) ¥o7-97 & GUT faeeq 781 1697 77 8 | T, F& 3o & HTaRE 967 BT F1aeT
1a9r 7277 8 1 92T 1 57 yl 7 @ (ol vk o7 7 SR 7@ 8

(ix) €77 & I gianfera qhientefal & forg s ye7-77 8 |

(x) T8 H& ITTTF §l, GTH-GeR IR 31 &G & Tl 7 F918 T 1187 |

gug -

9 T 1§ 16 qh Tgfrehed YR o U9 & | Teeh T 1 37 1 & | halel Teh fdehed
B TE ® | ot forered o1 =3 ot 3T feafigu |

1. U =t foges fuar gy 9, we vl & & @y foarg st g fgeht gran oty aer foar
A= g aTel 91 | 39 Tt % feha wforerd g aife &

A) 25% B) 0%
(C) 50% D) 75%

2. SMIvdHQ@WAmE:
(A) S gShfrafin wawm S
(B) UISS AU (TATSRYT) TR HHe!
(C) SHfesh wug Satgtiie (qaiarer) Tyae it
(D)  SiHfeeh Soltfafn Tyee HHel
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General Instructions :
Read the following instructions carefully and follow them :

(1)
29
(iii)
(iv)
(v)

(vi)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
Section A — question numbers 1 to 16 are multiple choice type questions.
Each question carries 1 mark.

Section B — question numbers 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C — question numbers 22 to 28 are short answer type questions.
Each question carries 3 marks.

Section D — question numbers 29 and 30 are case-based questions. Each
question carries 4 marks. Each question has subparts with internal
choice in one of the subparts.

(vit) Section E — question numbers 31 to 33 are long answer type questions.

Each question carries § marks.

(viti) There is no overall choice. However, internal choices have been provided

in some questions. A student has to attempt only one of the alternatives
in such questions.

(ix) Kindly note that there is a separate question paper for Visually Impaired

(%)

candidates.
Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION - A

Question Nos. 1 to 16 are multiple choice questions. Each question carries

1 mark. Only one of the choices is correct. Select and write the correct choice.

1. A man whose father was colour-blind marries a woman who had a colour-
blind mother and normal father. What percentage of male children of this
couple will be colour-blind ?

A)
©)

25% B) 0%
50% D) 75%

2. GEAC stands for

(A) Genome Engineering Action Committee
(B) Ground Environment Action Committee
(C) Genetic and Environment Approval Committee
(D) Genetic Engineering Approval Committee
57/1/1 ~ 3|Page =5 P.T.O.



3. ‘HieM-A’ H @ 7S HSl 1 ‘Hicy-B’ ¥ & 7€ Al o Ty wygfud e Hifv

~

BICH-A HicH-B
() T (1) (a) HAEFITEE
(i) HTEHITEST (b)  grEehieHi
(i) e o ORRUEES
(iv) ST (d) THm

39 fersheq 1 =9 HIRTT ST hietH- A 61 1l 1 hicti - B <l TGl o 1 T et o & -
Torepen :
@) @G () Gv)
A b @ © @
B) © @ ® @
© @ @ O (©
D) © ®b) @ (@

4. gemshal gry wuTied @iasiestr yehm frefafad 1 g e § geeeh §
(A) TEE Y RS TN |
(B) 3ATE T HIsi-eh qUT IThTai-eh GISeh qH] |
(C) T[T Y Hrelf-eh JI5eh |
(D) TG § RISk HI¥eh TUT HH o1 T |

5. % UM § Hdeh /I TR 3TRER UM oh Hashi/ I GRI 3TEARA fohT ST o HR0T
TR B AT 2 | TH TR h IE1hid o fore Iaerh wfawer smfsran 1 Tehr 2 :

(A)  Trsfere 3rgfshan

(B) T FfcRedT IR (FMERA FR WU

(C) hiidiehra wheren srforan (Refrietiiener 3R toai-)
(D) <hif3reRT ATfedrd fere srfsha
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3. Match the items in Column-A with that of Column-B :

Column-B
Methanobacterium
Trichoderma
Aphids

Glomus

Choose the option that matches the items of Column A with that of B

Column-A
(1) Lady bird beetle (a)
(11) Mycorrhiza (b)
(111) Biological control (c)
(iv) Biogas (d)
correctly :
Options :

O @ @) Gv)
@A b @ © @
B) © @ ®) @
© @ @ O (©
D) © b @ @

4. The process of mineralization by microorganisms help in the release of :

(A) 1inorganic nutrients from humus.

(B) both organic and inorganic nutrients from detritus.

(C) organic nutrients from humus.

(D) 1inorganic nutrients from detritus and formation of humus.

5. Transplantation of tissues/organs to some patients often fails due to rejection

of such tissues/organs by the body of the patient. Which type of immune

response 1s responsible for such rejections ?

(A) Autoimmune response

(B) Humoral immune response

(C) Physiological immune response

(D) Cell mediated immune response

57/1/1 ~
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6. ‘hiom-I' H <1 T8 uel 1 ‘Hiem-1T" | < 75 7l o w1 ggfura firer i
HiAH-1 HicH-11
(a) USRI (JBEARL) (i) ShRHYS! T LT (THTIRT) H 3= Tfid &M |
(b) AT (FFATIE) (1)  IIRIST T THE S Yo1 o & forafed g smar |
(c) TR IR g5 (iii) 8-16 HHGE] ATAT YOI
(d) qIH (HEaT) (iv) YS! I FTEl T
‘SicH-1" o ‘hicm-1T" % I1Y TYfa e arel foehed w1 T :
faeeg :
@ b (© (@
@A) Gv) @) @) @i
B @ @) @) @)
€ G @ aGv) (@ib)
D) G @v) @) @)
7. feu e fam g e fgeftorast gur <6 feehTa o <ol bt gt T | 35 TR AW 6 P
‘Q, ‘R a1 ‘S g AHITehd foha TR R |
o1 forepmd o fafy=1 = 6 P, ‘Q, ‘R 1 °S’ % Gl ATHTeh aTet forehed ohl T :
P Q R S
Q) ' Fows  gog e
B) Fu fows  ofiTwm T
(C) e Hag fIoes i
O) g foes  Fi T gae
8. I TF T UTCHmiST 1 IUINT Hid §C AW S I ST T T Safdd fomam S
qha1 ¢ |
(A) 0.1 faferm (B) 1 fuferm
(©) 1 fafewm D) 1 feferm
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6. Match the following items of Column-I with that of Column-II :
Column-I Column-II
(a) Trophoblast (1) Embedding of blastocyst in the endometrium
(b) Implantation  (11) Group of cells that would differentiate as embryo
(¢) Inner cell mass (111) Embryo with 8-16 blastomeres
(d) Morula (1v) Outer layer of blastocyst
Choose the option that matches Column-I with Column-II correctly.
Options :
(@ ® @© (@
A @) @ @) (@)
B @O @) Q@) av)
© @@ @ av) @)
D) @) @v) @) @
7. The diagram given below shows labelling of four parts of a dicot embryo
during its development as P, Q, R and S.

Globular Mature

embryo embryo
Choose the option that indicates correct labelling of ‘P’, ‘Q’, ‘R’ and ‘S’ of
embryo in different stages of its development :
P Q R S

A) Egg  Suspensor Radicle Cotyledon

(B) Zygote Suspensor Cotyledon Plumule

©) Egg Radicle  Suspensor Cotyledon

(D) Zygote Suspensor Cotyledon Radicle

8. Amplification of gene of interest by using DNA polymerase may go upto

(A) 0.1 million times (B) 1 million times
(C) 1 billion times (D) 1 trillion times
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9. U ST G FHI HITST T | A3 &ehi 1 A 5' — AATGCTAGGCAC — 3'% |
39 AT g IIRId ‘m-3TREAT | TSI &TRehi <1 Tl 31shY €M aTet faehed o1
T I |

(A) 5'—-UUACGAACCGAG-3" (B) 5 —-AAUGCUAGGCAC -3
(C) 5 -UUACGUACCGUG-3" (D) 5 —-AACGUAGGCAGC -3

10. T qSHIATEY sl TSSO o TRThIRT <l 50 TSI HI ShITeRI3Tl qeil 3SR sl 50
TR ST TTq ShIRTRT & S FTel TATshvTT qe SISTUeT <hl Eea arfl shos:
(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. 3Ny ama & fasm § fr=fafed ama ggea | IR Tor (Wished) dftrferd & | Ama
forehTa o Wl 3TshH dTe] foehed i T

(A)  gEIfIgHg—> §im Raed — eI — g dfiga
B) INZANTINET—> Fimt FHaeq — FaeEa —> g dfigg
(C)  INEANIIEGT—> THIIIHT—> FEfI9HT—>  FH 99T
(D) &H HFeq — INLANTIET—> 5171 dffgg — FEets

12. JTREAT 3Faward (RNAi) T8k o U1 1 GEhM (FAgelfor 7o 1RmrT) % wid Sfaedt sam
T HEh 2 |
3fera ferehed o1 == SHifoTe fomres g STd 21 Heh foh 3TuAT 37qerd) fore Jehr e fohan ST @
(A) GAHMH h THITRUAT, s EHTRT FohH 1 TG |
(B) EEhH o SITAT o fciehd 1 I SR LT |
(C) g o STAT o ITeIEH sl U HET |
(D) WY % AT & Ffcrehe 19 o TG T |

T @I 13 § 16 HANERUA (A) — R0 (R) T 3T 937 @

3 91 A Q1 YA - AR (A) 3 HRer (R) few mu | 37 wei % S R fo srEn
3taa faehed w1 FeRt if

(A) (A) 3R (R) GHI &l & 791 (R) GRI (A) 1 T8l A1 81 & 8 |

(B) (A) 3R (R) aHI & 8, T (R) NI (A) 1 el s Fe1 €1 & € |

(C) (A) TEl g, g (R) T 2 |

(D) (A) T &, TG (R) 981 2 |

13. IMH (A) : §@ U @E AW areft Tefl ‘wgell’ faza 1 wem f-wizeeh
oY Mef 2 |
HAO(R) 38 USN wicren fosmm geerd, 78 feeett gro faesfi fran man &

57/1/1 ~ 8|Page [=150=]
[ e



The sequence of nitrogenous bases in a segment of a coding strand of DNA is
5" — AATGCTAGGCAC - 3'. Choose the option that shows the correct
sequence of nitrogenous bases in the mRNA transcribed by the DNA.
(A) 5'—-UUACGAACCGAG-3'" (B) 5 -AAUGCUAGGCAC -3’
(C) 5 -UUACGUACCGUG-3" (D) 5 -AACGUAGGCAGC -3

10. How many pollen grains and ovules are likely to be formed in the anther and
the ovary of an angiosperm bearing 50 microspore mother cells and 50
megaspore mother cells respectively ?

(A) 100, 25 (B) 200, 50
(C) 50, 50 (D) 200, 100

11. Evolution of modern man involves the following man-like primates. Choose
the correct series of human evolution.

(A) Dryopithecus — Homo erectus — Australopithecines — Homo sapiens
(B) Australopithecines — Homo erectus — Neanderthal - Homo sapiens
(C) Australopithecines — Ramapithecus — Dryopithecus — Homo sapiens
(D) Homo erectus — Australopithecines - Homo sapiens — Neanderthal

12. RNA interference (RNAi) helps in making tobacco-plant resistant to a
nematode (Meloidegyne incognitia)
Choose the correct option that shows how RNAI is achieved :
(A) Preventing the process of translation of mRNA of the nematode.
(B) Preventing the process of replication of DNA of the nematode.
(C) Preventing the process of transcription of DNA of the plant.
(D) Preventing the process of replication of DNA of the plant.

For Question numbers 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Answer these questions
by selecting the appropriate option given below :

(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(C) (A) 1s true, but (R) 1s false.

(D) (A) 1s false, but (R) is true.

13. Assertion (A) : Saheli is the World’s first non-steroidal oral contraceptive

pill.
Reason (R) : It has been developed by National Institute of Immunology,
New Delhi.
57/1/1 ~ 9|Page [=150=] P.T.O.
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14.

15.

16.

17.

18.

19.

HAMHYA (A) @ TSI e 1 T TOTEH FHHT SIGIHA BAT 2 |
SR (R) ;5 I 370 ol heoha Ush § M Yepei g & 9ehal 2 |

IRH (A) : TRIREs, difod Ice T wW % oI ssheran affeufaat Suetsy
HATR |
HROT(R)  : Gaifees 39 ford STH ot srfieeret fogioq (feftn) wermsh 8 |

ANRAT (A) : Tk fghent shiT 0 I« S(H Ueh &1 shiE™ W R B 8 a1 SHehi
SfIF TSI o1 ITITA TSR SohIR & hTh! el &l & |

HROT(R)  : SHhIY S GAISHI T 311eh (I=1) 841 <1 ST o6 forfwa & sror &
T8 |

Qe - g
farehed-(A) 3t¥E (B) § foreft weh o1 37 foifgu
(A) wifha aun fats forg YR Taiferd € 2 A IR T 397 IHTE T Sooi@ Shifay |
FHAgan
B) (1) YeASEl ! TERAT § AT Th Ueshlgic 1 U 1 4 fetfge e
(1) AESH g/
(2) for SAmEe & TR fhaT ST 2 |
(i) FEASFARET T STAN Ad-3Iah o & H fh8 ThR foram ST Teha1 B ?
T I |
farehed-(A) 1@t (B) U 4 forefl weh o1 3w foifgu
Q) Trafataa it 1 foavemor Hifse qen ==t Hifse fo Tefie Saresha & ged
T o T T 3Tfereh 3cqTeh 2 ¢
Teh 1 o, Teh WTehfcieh T a1, Teh 3l Tgfvd 3l
Y
(B) U uTifRfeeh-aat bl ¢ WTfies ScaTeshdT qT Hehel MUMHeh IcTTCehdl & s

ferstg <hifse |
i feu U et (3T T 3rERE hINT

b ¢ 44 + XY >< 44 + XX

/N /N

JHSb 22 + XY 22+ 0 22 +X 22+X

| | | |
wafd - 1
EENCLRAICE U %Eﬂﬂ;ﬁaéﬁmwﬁﬁﬁﬁm‘l’a&%‘ziﬁwmw
TM1 o s fawg i |
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14. Assertion (A) : One of the property of genetic code is degeneracy.
Reason (R) : Some amino acids can be coded by more than one codon.

15. Assertion (A) : A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions.
Reason (R) : The most commonly used bioreactors are of stirring type.

16. Assertion (A) : When the two genes in a dihybrid cross are situated on the
same chromosome, the proportion of parental gene combinations is
much higher than non-parental type.

Reason (R) : Higher parental gene combinations can be attributed to
crossing over between two genes.

SECTION - B

17. Student to attempt either option-(A) or (B) :
(A) How are morphine and heroin related ? Mention their effect on the

human body.
OR
(B) (1) Name an alcoholic drink which is produced by the help of
microbes :

(1) With distillation
(2) Without distillation
(11) Explain how cyanobacteria can be used as bio-fertilizer.

18. Student to attempt either option-(A) or (B) :
(A) Analyse the following ecosystems and discuss, which will be more
productive in terms of primary productivity :
A young forest, a natural old forest, a shallow polluted lake.
OR
(B) Differentiate between Net primary productivity and Gross primary
productivity in an ecosystem.

19. Study the cross given below :

Parents : 44 + XY >< 44 + XX
Gametes : 22 + XY 22+ 0 22+ X 22+ X
| | | |
Offsprings : 1 2

Identify the abnormalities ‘1’ and ‘2’ in the offsprings of a cross done between
a couple and distinguish between them.

57/1/1 ~ 11|Page [=150=] P.T.O.
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20. Ueh IRAR Y Th (FR) a1 o Ufaeq (Fe) o i &9 8 exiu 77u semered! =1é bl 31eeH hifo ;

o BF—TF0®
1 2
| |
frt -1 @ A @ A
3 4 5 6 7
Freferfan Toi 3 oo R ;.

(a) =AY 1T 2 % GWTied STHesy g |
(b) =¥ 5 qUT ‘§ H A TR BRI B HIRERT Heelt W B F gfaew
(TS /TS TS) STfeerd & 7
21. faehed-(A) 3ryaT (B) 9 9 Tl weh o1 3w foifgu
(A) TEi fowr @ difga v ft 1 3afess fauer © stafeRd: fiffa erefiemge
o1 gfereATiUd SHTHT 92T 8 | 39 YohR o ITEfeh ST hl HATGTIehdl H&J qd]
2 7 A IR | 39 T foenr 3 forw wen werreft Su=m s ot germe v |

JAYAT
(B) UHY forgl Q1 Feriehl b1 it ool SHifse fomept 3uem feret oft Haress g &
fom € g ST Bt TR <RifTeRT # €Y € ufas e # fomer 1 HeRaT B |
Tog — T
22. (a) Tre=ferfga s ot e @e & foru Yefigifires faerierss sswa fofa
5' — GAATTC - 3'
(b) 39 3TIHH < TEIH Tl Tfcee Tgfaretust st 1 foifiay |
(c) Teafey ar e ffifa g g 7 3ehT yftrept 1 Seorg HIfT |
23. TiSHIfeIH o Sia =sh o Teh W I 1 3T g <1 7141 @
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20. Study the pedigree chart given below, showing the inheritance pattern of
blood group in a family :

Parents : E} @
1 9
| |
Generation I : @ A e A
5 6

3 4

Generation 11 : é))i

9

8
Answer the following questions :
(a) Give the possible genotypes of individual 1 and 2.
(b) Which antigen or antigens will be present on the plasma membranes
of the R.B.Cs of individuals ‘5’ and ‘8’ ?

21. Student to attempt either option-(A) or (B) :

(A) A patient with ADA deficiency requires periodic infusion of genetically
engineered lymphocytes. Explain why such periodic infusion is required
and also suggest a permanent cure for such ADA deficiency.

OR

(B) Describe in brief any two techniques that can be utilised to transfer

recombinant DNA into the host cell directly without using any vector.

SECTION - C
22. (a) Write the palindromic nucleotide sequence for following sequence of
DNA segment :
5 — GAATTC - 3'
(b) Name the restriction endonuclease that recognizes this sequence.
(¢) How are sticky ends produced ? Mention their role.

23. Study a part of life cycle of Plasmodium given below :

Fertilization and

development
’ -
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SHh] T hleh FTeARad Te1 o 3R feifgu

(a) UAThe(ISl Aoat § WASHITSIH HshyuT shl 3§ 7T ol feiflgy 5o a8 g=at °
TUEgTRd B 2 |

(b) Tt e <1 foder 3T af@d el ger= g ¢

(c) Tewwu fomr @ qrmeRa P qen Q' 1 veEEe fefau |

(d) wrsHIfEm % Sfie sk <l 3cifiTeh qei wiffTeh SFaeTd g it # g gt 8 | A
TR b AT faifaw |

24. (a) “mHd % fersryel fFm-verdi S8 fop forgsft SfoRit w1 smshmwr, @Wea (FHeeM)
aun srmarEe arfq 3 Safafaerar s dear & 98 53 2 17 9% % TH-Ts IR
61 TR § U % =ARIETAdT g iR |
(b) Tr=ferfaa =1 aew forfe :
(i) 3T (IUCN) i & grer =t
(i) Stafafeaerar @eegon § gie wie

25. = feu e fom o1 SteeRE whtes S gw o SR feifge

(a) SUURH Fert H GTE 178 HCeMT ohl TE=TY |
(b) AR ‘P’ AT ‘Q’ ! UESETNT |

(c) TeEeH WM <l yepfd feTRam |

(d) Iehmfen T BURITE o o= favg Hifvm |
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Answer the following questions :

(a) Name the infective stage of Plasmodium that is stored in the female

Anopheles mosquito.
(b) Where does fertilization and development of parasite take place ?
(¢c) Identify labels P and Q in the given diagram.

(d) Asexual and sexual phase of the life cycle of the Plasmodium takes

place in two different hosts. Write their names.

24. (a) Indiscriminate human activities such as alien species invasion,
fragmentation and habitat loss have accelerated the loss of

biodiversity. Justify by taking one example for each.
(b) State the importance of the following :
(1) IUCN Red data list

(11) Hot spots in conservation of biodiversity

25. Study the diagram given below and answer the questions that follows :

(a) Identify the structure shown in the above figure.
(b) Identify the labels P and Q.
(¢) Write the nature of histone proteins.

(d) Daistinguish between Euchromatin and Heterochromatin.
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26. TITH QAT YT AT YW FA sl TaIRd & it U1 g 7§ et 3 3R g
Sfeerar ot 72 8 | vam % iR # g daredn 1 sfag & qen THT % aRer ¥ gey
foagm w1 wrianfe sfiem # | gafer foar 2 for forg 1 570 9 K o fosr g9 6
TS § |
(a) o foreft itk =1 gema <ifore foma mfeer yor & gwmmra faser ot adteror fomam i
oh | 39 dehrleh ohl SITEAT 1T |

(b) =fe Toreh weh 37ere S forepml Rl SufRfe oaT =eTd & i 6f o s ol Waq &l
ql 3ok foru foreht wen @ forehed w1 oot hIfSTT | e <kl a9 Tyiaeen &
foTu =R =1 forepey gafara g ? =R g it |

(c) Term uftfefert # 3u-wea (b) & g ma feheq tenfaes 2 7

27. I IRV T (SoiFeriEE)’, fog frgra m snenia @ 35eht =@men i | 59
TeheTeh gRT 9TH IcTC] oh ST Shid o €l dlieh] i fARET |

28. STIERI aUT SAER faehm 1 fasesh it gor1 i |
Qug -¢
T TEAT 29 TAT 30 HH- MU T & | Tcdeh T4 & 3 34— & 5 4 v -394
AT fereped feam e ® |
29. ‘HE-1 quT $g-2 § fafsre i & fafi =t o1 = few 1o umet o arem & gl
2 | T T 3TEH hieh HaTHId T 7T T o IR faRan
T 1 ik

e TR ' TS TR
(a) ‘ShE-1 T -2 T forE STHT o R SMSE & ? 39 SIHH ol Tk bR fian |
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26. Shyam and Radha are expecting their first child with Radha being in her
second month of pregnancy with no complications. Shyam’s family has a
history of cystic fibrosis while Radha’s family has a history of Down’s
syndrome, leading to a concern that the baby may have one of these
conditions.

(a) Suggest and explain a way of testing if their baby is at risk for any
genetic disorders.

(b) In case of presence of one or both of the abnormalities and posing a
risk to the mother’s health, mention one possible option for them to
consider. Is that option safe for Radha at the current gestational
age ? Justify.

(¢) Under what conditions is the process mentioned in (b) illegal ?

27. Explain the basis on which gel electrophoresis technique works. Write any
two ways the products obtained through this technique can be utilised.

28. Compare and contrast convergent and divergent evolution.

SECTION -D
Question Nos. 29 and 30 are case-based questions. Each question has 3 sub-
questions with internal choice in one sub-question.
29. Study the graphs given below for Case 1 and Case 2 showing different
levels of certain hormones and answer the question that follows :

Case 1 Peak

Follicular Luteal Phase
Phase

Case 2 Peak Q

Follicular I Luteal
Phase Phase

(a) Which hormone is responsible for the peak observed in Case 1 and
Case 2 ? Write one function of that hormone.
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30.

(b) YChM (IIEHa) TSR shT 31 T TSR AT TaieE o & arel aRadHT i
fefu |
3IU-TH (c) TT (d) T & Toreft Weh 39— =1 STR ST
(c) HH-2 % BHH-Q 1 9 feiflgu qen sHent ush T oft ferflam |
AT
(@) E-2’ T USEE ! o H G Brmsicl © STl ? 98 68 s @ ?

forferftaa uftsde w1 gt st et & 3o farfgw -
whid H, g4 forelt off Sfa < gk, Tohal =AY & o fovet & 2 &; 3 @ S
AR FTifcte &7 § 998 § @d & | o THME S8 1 9730 TN Hid 8 STeET
3o foTu Tt vt &, Fertor htd & 3T 39 YehR o wufy oY AT e @ | wufy e
o1 B1d & 91 =AY Sfia & 72 B | v fraa wwe O wufy 6 fafte sy ot i sfat gd
8 | Topelt Tmfy =1 31TepR 3|k e H THiy Y fRufs % 9 ¥ 9gd 39 Iamr 8 | gutE §
T hY ot aTiiRfaes TohH ST (3AfEeie) ST T8, Wl &1 a8 gl STfaai o &g
=1 ity &1, wwef 1 a9 &, a1 dehel (TEHTEs) STYI® S &1 99Td 8, 8
ITehT HedTehl g € Fufd % Figet § qitadq & ded # hid & | hia H GHfy 1 3R
(|TST) SEd Y 1 Tehdl & ST ARGl <hl T H & Hehdl & | THY HT IR (ATSH)
Teh-fTehl €1 & THIY Tcd (N) HENdl 2 | T I8 AT 781 & fob 38 haet T %
STTYR T & "1 AT | foreht gafd o foru aufy o1 ass w e (fR) yee 781 2 |
g GHT o HY YREfdd BIdT T&dT & ST 3Tk Shiehl WIS h! ITTedT, THTUT 19 eIl
feraia Hiem st stan 2
(a) T faaeft o R & 91T I 9ol forsiy @ o SR g 319 et o foe sga
& arefret 2 | faaeft a8 w@rE e ger T et 2 2
M) afe freft wfa =1 Tuf® o9 s g t + 1 = 800, 3ITEET = 100,
I = 200, FHG = 200 AT TI&X = 150 &, 1 38 THI ‘t’ T TuiP g h
uftehel SHIRTT q 30 H8 | o4 a1el Y fRfrg & yepr w gfterr (feouoft)
i |
3U-T (¢) 9T (d) T & Tore) Weh 37— oh1 I &I
(¢) et &= T 200 TSR 918 ATt T} TUT Shalel Teh {oRITETeh™ SUTE 987 o JHE
Hcdl o1 HTo o forftr 3 o AR R ?
JAYAT
(d) =T"<h TS B-ca o A4 1 < falRry (qdient) o 9 fafEu |
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(b) Write changes that take place in the ovary and uterus during
follicular phase.
Student to attempt either sub-part (c) or (d) :
(¢) Name the hormone Q of Case 2. Write one function of hormone Q.
OR
(d) Which structure in the ovary will remain functional in Case 2 ? How
1s it formed ?

30. Read the following passage and answer the questions that follow :
In nature, we rarely find isolated, single individuals of any species;
majority of them live in groups in a well-defined geographical area, share
or compete for similar resources, potentially interbreed and thus
constitute a population. The population has certain attributes whereas, an
individual organism does not. A population at a given time is composed of
individuals of different ages. The size of the population tells us a lot about
its status in the habitat. Whatever ecological processes we wish to
investigate in a population, be it the outcome of competition with another
species, the impact of the predator or the effect of pesticide application, we
always evaluate in terms of any change in the population size. The size, in
nature, could be low or go into millions. Population size, technically called
population density (N) need not necessarily be measured in numbers only.

The size of a population for any species is not a static parameter. It keeps

on changing with time depending on various factors including food

availability, predation pressure and adverse weather.

(a) The Monarch butterfly is highly distasteful to its predator because of
a special chemical present in its body. How does the butterfly acquire
this chemical ?

(b) If population density at a time t + 1 is 800, Emigration = 100,
Immigration = 200, Natality = 200 and Mortality = 150, calculate the
population density at time t and comment upon the type of age
pyramid that will be formed in this case.

Student to attempt either sub-part (c) or (d) :

(¢) What is the difference in a method of measuring population density
in an area if there are 200 carrot grass plants to only single huge
banyan tree ?

OR

(d) Name two methods to measure the population density of tigers.
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Qg -¢
31. Taeshed-(A) T (B) 4 & foreft wep o1 3t foifg
A) Tr=faied ge=t &1 s i
() “THuTEd (MALT)” & 319 oI 9Weid & ? I8 SHR IR § hal STaferd 21 e ¢
(i) ‘ETEIIRTE Uy’ shl SqReT Il |
(iii) T (AIDS) & femTes wier o1 9 forfen | g T frga w &

HATE ?
(iv) THa gfaeen o § rfumst qun omgne gewaqul et fvrd € | s men
HIfTe fop a8 38 ford TpR I 1 & |
AT
B) () F=fafed afer & B, T, T, K, L adn M =aET 6 gfd agfaa seei
ELUETIE I
WA /AR ] | gEsE gt IYIRT
(a) fefep 3 H I T, TR a1 3y
(3¥RI) Sl 3 wrearet
YN |
(b) J I T=hE K I ATEIATIT T
R 1 HeHd
() YEFARAINA-T L b M

(i) SeTETERRE 1 Afaes FREv SHren] & 9 § = ITART R A g ?
32. faehed-(A) aam (B) 4 & foref) wep o1 3t feife

(A) (a) STETSIET % TNRIE T IHRIGNE H FHIET <l IR o s fawg iU |
M) = feu mu fom & w6 faftr (qdient) ot esian T | o R s
ek AT T3 & IR fIRg |
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SECTION - E
31. Student to attempt either option-(A) or (B) :
(A) Answer the following questions :
(1) State what do you understand by “MALT” ? Where it is located
inside our body ?
(11) Explain cytokine barriers.
(111) Name the diagnostic test for AIDS. On what principle does it
work ?
(iv) Bone marrow and thymus play an important role in human
immune system. Explain how are they able to achieve this.
OR
(B) (@) Study the following table & fill ‘H’, ‘T, ‘J’, ‘K’, ‘I’ and ‘M’ in
following table with suitable words :

Chemical / Micro- Category Use
Bioactive organism
Molecule
(a) Butyric acid H I Important

applications in food,
chemical & pharma

industry
(b) dJ Monoscus K Inhibit cholesterol
purpureus biosynthesis
pathway
(c) Cyclosporin A L Fungus M

(11) Why are baculoviruses used as biological control agents ?

32. Student to attempt either option-(A) or (B) :
(A) (a) Daistinguish between the two cells enclosed in a mature male
gametophyte of an angiosperm.
(b) Study the diagram given below showing the modes of
pollination. Answer the questions that follow.

Q,
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(G) feuw e fom @ Qg § TRt o TG s o falRrE o gt
2 | ST TraYTIgdeh YeTuT i TNThUT o TIMTARor 1 fafer 1, 2
TuT 3 o A feafae |

(i) fr=ferfaa el § wrmr awadrgde fohg JehR Tud g1 § ?

(a) T foreht
(b) Sfcraafen

(i) RTTeRUT TTHTaR forfer- 3’ o o fetfaw |

3T

(B) = feu e fam § 5w YRR g feR gU STUST] ST IR TRIT | | SHehT Y107 ST
AT} T oh I feAfE |

RIECIGERCCEak]
(i) o= ¥ guTie T 3R] P, Q 9o R % e (wrehfrafr) o6 gem it |
(i) 39 YRE H ST USRS

(iii) mﬁw%m@ﬁg%mwﬁﬁwml
(iv) THaH = ysha § swfige qen nergs fohe YR Tewayul yftest fumd & 2
33. faeshed-(A) T (B) § & foreft wep o1 3t foifg
(A) () <E BT 3Ahal (fehel Ot THIEET) o SH1 aTeh! o HEd Hehtul (3h19)
S915Y | F, gald H Urrargsh, W1 o der foehR g (W) safs=i st =i
ST IH BT ? 38 fwR () # Eetifen a1 § wfoeenfia g
&I (99 &1 9 fefau |
(i) SR o T % TG & ST b T hl INIRG o i (o) aum vamgsd
(FIT) o 5T T ST G o Jed § TR shl AT ThHEHT shid <hl

TERIAT 9 I |
YT
(B) weft wifd iR SAR@ st FERIdT § SATed HIfY foh otk AU 3. HIeTTE d
1 sraEenasti 4 forg TR SR AT B
(i) W huRAAT |
(ii) S T AR T |
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(1) The given diagram shows three methods of pollen transfer
in plants. Examine them carefully and write the technical
terms used for pollen transfer methods ‘1’, ‘2" and ‘3.
(11) How do the following plants achieve pollination
successfully ?
(a) Water lily
(b) Vallisneria
(111) Write advantages of pollen transfer in method ‘3.
OR
(B) Given below i1s the diagram of human ovum surrounded by a few
sperms. Observe the diagram and answer the questions that follows :

Cells of the
corona radiata

Zona
pellucida

Perivitelline space
(1) Compare the fate of sperms ‘P’, ‘Q and ‘R’ shown in the diagram.
(11) Write the role of Zona pellucida in this process.
(111) Analyse the changes occurring in the ovum after the entry of sperm.
(1v) How acrosome and middle piece of a human sperm are able to
play an important role in human fertilization ?

33. Student to attempt either option-(A) or (B) :

(A) (1) Perform a cross between two sickle cell carriers. What ratio is
obtained between carrier, disease free and diseased individuals
in F; progeny ? Name the nitrogenous base substituted, in the
haemoglobin molecule in this disease.

(11) Explain the difference in inheritance pattern of flower colour in

garden pea plant and snap-dragon plant with the help of
monohybrid crosses.

OR
(B) Explain with the help of well-labelled diagrams how lac operon
operates in E. coli :
(1) In presence of an inducer.
(11) In absence of an inducer.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025
SUBJECT NAME - BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/1/1)

General Instructions: -

1 You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead to
serious problems which may affect the future of the candidates, education system
and teaching profession. To avoid mistakes, it is requested that before starting
evaluation, you must read and understand the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in News Paper/Website etc may
invite action under various rules of the Board and IPC.”

3 Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest information
or knowledge and/or are innovative, they may be assessed for their correctness
otherwise and due marks be awarded to them. In class-XIl while evaluating two
competency-based questions, please try to understand given answer and even if
reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

4 The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

5 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
be zero after delibration and discussion. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in
the marking of individual evaluators.

6 Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS ‘X”
be marked. Evaluators will not put right (v') while evaluating which gives an
impression that answer is correct and no marks are awarded. This is most common
mistake which evaluators are committing.

7 If a question has parts, please award marks on the right-hand side for each part.
Marks awarded for different parts of the question should then be totaled up and
written in the left-hand margin and encircled. This may be followed strictly.

8 If a question does not have any parts, marks must be awarded in the left-hand
margin and encircled. This may also be followed strictly.
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If a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra
Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.

11

A full scale of marks 0-70 has to be used. Please do not hesitate to award full marks
if the answer deserves it.

12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8
hours every day and evaluate 20 answer books per day in main subjects and 25
answer books per day in other subjects (Details are given in Spot Guidelines).

13

Ensure that you do not make the following common types of errors committed by
the Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totalling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title
page.

Wrong question wise totalling on the title page.

Wrong totalling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with
the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks
awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it
should be marked as cross (X) and awarded zero (0) Marks.

15

Any un assessed portion, non-carrying over of marks to the title page, or totalling
error detected by the candidate shall damage the prestige of all the personnel
engaged in the evaluation work as also of the Board. Hence, in order to uphold the
prestige of all concerned, it is again reiterated that the instructions be followed
meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for spot Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried
over to the title page, correctly totalled and written in figures and words.

18

The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.
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MARKING SCHEME
Senior Secondary School Examination, 2025
BIOLOGY (Subject Code-044)
[Paper Code: 57/1/1]

Maximum Marks: 70

N Mark Total
Q.No. EXPECTED ANSWERS / VALUE POINTS arks Marks
SECTION A
1 1 1

©) / 50%

2 (D) / G . . . . 1 1

enetic Engineering Approval Committee

3 | B)/ ({)-(c), (iD)-d, (ii))-(b), (iv)-(a) 1 1

4 / . . . 1 1
(A) / inorganic nutrients from humus

5 (D)/ Cell-mediated immune response 1 1

6 / . . . 1 1
(A) /' (a)-(iv),( b)~(1), (c)-(id),( d)-(ii)

7 (B) [ P- Zygote Q — Suspensor R —Cotyledon S - Plumule 1 1

8 1(©)/ 1billion times 1 1

9 /5 ' 1 1
(B)/ 5'- AAUGCUAGGCAC -3

101 ) /200, 50 1 1

1 (B) / Australopithecines— Homo erectus —Neanderthal — 1 1

Homo sapiens

12 (A) / Preventing the process of translation of mRNA of the nematode. 1 I

13 / . . : 1 1
(C) I Assertion (A) is true, but Reason (R) is false.

14 (A)/ Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1

explanation of the Assertion (A).

15 (B) / Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 1 1
correct explanation of the Assertion (A).

16 1 1

© / Assertion (A) is true, but Reason (R) is false.
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SECTION B

17

(A) Heroin is obtained by acetylation of morphine / Both are opioids.
Effects — Morphine is a very effective sedative/painkiller
- Heroin is a depressant/slows down body functions.
OR

B) )
(1) Whisky/ Brandy/ Rum
(2) Wine/Beer
(i) Cyanobacteria fix atmospheric nitrogen, add organic matter to soil

,and increase soil fertility.
(Any two uses)

V2
V2

V2
V2

2t

18

(A)

Natural old forest will be more productive ,

As it contains more biomass or high biodiversity which will trap and store solar
radiation in form of biomass , Y oung forest is still developing and contain fewer
tress will not capture solar radiations as much as old forest so productivity is
low , Shallow polluted lake contains less number of producers and high amount
of dead organic matter so productivity is less in comparison to natural old

forest.
OR

(B)

Net Primary Productivity Gross Primary Productivity

1) Gross primary productivity of
an ecosystem is the rate of
production of organic matter
during photosynthesis.

ii) A considerable amount of gross
primary utilised by plants
respiration.

(Any one point)

1) Gross primary productivity
minus respiration losses (R) is the
net primary productivity.

il) It is the available biomass
for  the consumption to
heterotrophs.

Y5 x4

19

1 = Klinefelter’s Syndrome (44 + XXY)
2 = Turner’s Syndrome (44 + XO)

Klinefelter’s Syndrome Turner’s Syndrome

Absence of one of the X
chromosome/ total 45
chromosomes/ monosomy of sex
chromosomes

Presence of an extra copy of X
chromosome / total
47chromosomes/ Trisomy of sex
chromosomes

Sterile female

Sterile male

V2
V2
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Overall-masculine development | Rudimentary ovaries / lack of
with feminine secondary sexual characters/short
features/Gynaecomastia or strature/underdeveloped feminine
develpoment of breast/ tall character

statured/ (any other relevant symptom)

( 1 mark for any one correct difference)

20 |(a) Individual 1 =1IBi A
Individual 2 = I*i A
(b) Individual 5 - Antigens A and B both are present on RBCs v,
Individual 8 - Neither antigen A nor Antigen B is present on . :
the RBCs /2
21 | (A)
The genetically engineered lymphocytes are not immortal hence the patient 1
requires periodic infusion
There could be permanent cure if the gene isolated from bone marrow cells 1
producing ADA is introduced into cells (lymphocytes) at early embryonic
stages
OR
®) /41
Micro-injection, Recombinant DNA is directly injected into the nucleus of an /s
animal/
Biolistics or gene gun, plants cells are bombarded with high velocity micro- A
particles of gold or tungsten coated with DNA/
Heat shock , Recombinant DNA can then be forced into such cells by L
incubating the cells with recombinant DNA on ice which is followed by placing Vot
them briefly at 42° C (heat shock) and then putting them back on ice.
(Any two techniques).
SECTION C
22 | (a) 3-CTTAAG-Y5' )
1
(b) EcoR-I £
(c) -Restriction enzyme cuts the strand of DNA between the same two bases
on the opposite strands. This leaves single stranded portion or {

overhanging stretches at the two ends known as sticky ends.
/
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The enzyme cuts both DNA EcoRI cuts the DNA between bases
strands at the same site G and A only when the sequence
GAATTC is present in the DNA

Vector DNA Foreign DNA
¢ i
G| 1A (Al [T) |T| |C} GEARANT! c 1
C| [T |T| |A] |A] |G CETHETEA Gi
t
l EcoR1
Sticky end
Sticky end
DNA fragments join at sticky ends
-Role of sticky ends : 1
Sticky ends forms hydrogen bond with their complementary cut counter part/
they help in joining of vector DNA and foreign DNA during rDNA
technology /stickiness of ends facilitates the action of enzyme DNA ligase
23 | (a) Sporozoites A
1
(b) In the gut of the female Anopheles mosquito 7
(c) P: Salivary gland of female Anopheles mosquito 1,
2
Q: Gametocytes
!
(d) Asexual phase = In human
1
Sexual phase = In mosquito 7
!
24 | (a)
Alien species invasion — Nile perch introduced in Lake Victoria in East
Africa led to extinction of 200 species of cichlid fish / Threat posed to our
native species by invasive weed species like carrot grass (Parthenium) or
Lantana or water hyacinth (Eicchornia) / lllegal introduction of the African
catfish Clarias gariepinus for aquaculture is posing a threat to the indigenous
catfish/ any other relevant example
Habitat loss and fragmentation —When large habitats are broken up into small
fragments due to various human activities, mammals and birds requiring large
territory habits are badly affected leading to population decline / Amazon
rain forest harbouring probably millions of species is being cut and cleared
for cultivation of soya bean or conversion of grassland for raising of cattle /
any other relevant example
(b)
(i) IUCN Red data list — Provides information about species under the .
threat of extinction /is to identify and protect species facing a high risk of /2
extiction / crucial for conservation planning
!

(ii) Hot spots — have very high levels of species richness and high degree of
endemism
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25

(a) Nucleosome

(b) P=DNA Q = Histone octamer
(c) Basic/ Positively charged

(d)

Fuchromatin Heterochromatin

1. Loosely packed 1.Densely packed chromatin
chromatin

2. Lightly stained 2.Darkly stained
3.Transcriptionally

3. Transcriptionally
active chromatin inactive chromatin

(1 mark for any one correct difference)

!
Vatla
!

26

(a) Amniocentesis ,

In amniocentesis some of the amniotic fluid of the developing

embryo is taken to analyse the foetal cells and dissolved substances to test
the presence of genetic disorders.

(b) -Medical Termination of Pregnancy/MTP
-Yes
-as MTP is comparatively safe upto 12 weeks or the first
trimester of pregnancy.

(c ) When it is performed by quacks / if foetus is a normal female followed
by MTP leading to female foeticide

V)

v, x3

V2

27

+  Negatively charged DNA molecules move towards the anode
under electric field through a medium or matrix , DNA fragments
separate according to their size through sieving effect /Small sized
DNA fragments move faster.

+ Resultant DNA fragments can be utilized :
For Recombinant DNA technology ,
In DNA fingerprinting, In Polymerase Chain Reaction

( any two correct utilisation)

1+1

V242

28

Differences

Divergent evolution Convergent evolution

Divergent evolution occurs when Convergent evolution occurs
same structures developed along when different structures
different  directions due to evolving for the same
adaptations to different needs function and hence having
similarities

Divergent evolution produces Convergent evolution can
homologous structures. result in analogous structures

1+1
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It indicates common ancestory

It indicates similar habitat
has resulted in selection of
similar adaptive features

( Any two correct differences)

Similarities :
-both are influenced by the environment / 1 3
-both contribute to species evolution or any other valid point .
(Kindly note- compare and contrast include both similarities and differences)
SECTION D
29 a) Luteinising hormone /LH , helps in ovulation / induce rupturing of ot
graafian follicles
b) Ovary : Maturation of follicles. 1+1
Uterus : Proliferation of endometrium lining.
c) Q- Progesterone, vy + 1
Maintains pregnancy / maintenance of endometrium
OR
d) Corpus luteum, Graafian follicle transforms into corpus luteum after vy + 14
ovulation 2
30 (a) The butterfly acquires this chemical during its caterpillar stage by 1
feeding on a poisonous weed.
(b)
Nt+1 =Nt+ [(B+1)- (D + E)], o
800 = Nt + [(200 + 200) — (150 + 100)] ZRle
800 = Nt + (400 — 250)
800 =Nt + 150
Nt=2800— 150 =650
Comment
-As the population density is increasing with time so age pyramid would be of 1
expanding population.
(c) Single huge banyan tree - measured in terms of biomass or percent
cover ,
. Yo+
carrot grass- measured in terms of percent cover
OR
(d) Pug marks, faecal pellets.
Yo+
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SECTION E

31

A) (@)
-MALT is Mucosa Associated Lymphoid Tissue

-It is located within the lining of the major tracts like Respiratory or
digestive or urogenital tract.

(i)

Cytokine barriers — virus infected cells secrete proteins called
interferons which protect non-infected cells
from further viral infection.

(iii)

Enzyme Linked Immuno-sorbent Assay or ELISA ,ELISA is based on
the principle of antigen-antibody interaction

/

PCR or Polymerase Chain Reaction , amplification of nucleic acid

(iv)

Both Bone marrow and thymus provide micro- environment for the
development and maturation of T-lymphocytes / immature lymphocyte
differentiate into antigen sensitive lymphocytes / Bone marrow is the
main lymphoid organ where all blood cells including lymphocytes are

produced and some lymphocytes migrate to thymus for development and
maturation.

OR
B) (@)
a) H = Clostridium butylicum
I = Bacteria
b)J = Statin
K = Fungi / Yeast
c)L = Trichoderma polysporum
M = Immunosuppressant /Suppress immune system in patients
with newly transplanted organs

(i1) Baculovirus are species specific, narrow spectrum insecticidal
properties,No negative impact on non target species like plants or
mammals or birds or fishes or Any other valid point.

( Any two reasons)

)
)

1+1

Y
)
Ya
)
Ya
Ya

1+1

32

A)
(a)

Vegetative cell Generative cell

It is big with abundant food Generative cell is small,
reserve and an irregular floats in the cytoplasm of the
shaped nucleus vegetative cell

Helps in the formation of Forms two male gamete
pollen tube

Y
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( 1 mark for any one correct difference)
( 1/2 mark for correct names and 1 mark for the correct difference)
(b) (1)
1 = Autogamy
2 = Geitonogamy
3 = Xenogamy
(i)
a = by Insects or wind
b = by Water
(iii)
Genetic variation, Healthier offspring,Elimination of recessive

traits, Disease resistance ,Evolution, no inbreeding depression,
promotes heterosis

(Any two advantages)

OR
(B)

(1) P is able to penetrate or fertilise the ovum ,whereas Q and R are
unable to penetrate or fertilise.

(i1) When a sperm comes in contact with the zona pellucida layer of the
ovum it induces changes in the membrane that blocks the entry of
additional sperms.

(iii) Entry of sperm induces completion of meiotic division of the
secondary oocyte and formation of second polar body and a haploid
ovum (ootid)

(iv)
-Acrosome : It is filled with the enzyme which helps the sperm to enter

into the cytoplasm of the ovum

-Middle piece : It has numerous mitochondria which produce energy for
the movement of tail that facilitate sperm motility for fertilisation

Y
Y
Y2

Y
)

Yot

Yot
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A) (@)
Parents Hb* Hb

Gametes @) th)
el
- /N —
1progeny /N __—
e— N ~
HB™ HRA Hb” HbS Hb™ HBS Hb® Hb®

unaffected T * 1 affected

carrier carrier

-Ratio 2:1:1
(Carrier : Disease free: Diseased)

(%2 mark for the correct cross and Y2 mark for the correct
ratio )

- Adenine is substituted by Thymine

(i1)Inheritance pattern of flower colour in garden pea plant follows Law
of Dominance because violet colour is dominant over white colour of
flower.

P ww X ww
‘Violet _  flower White flower
Gametes W Y w w
w we—"

W|  Ww Ww

Wi Ww Ww

All Violet

In case of snapdragon the flower colour shows incomplete dominance
and all the F1 progeny is of pink colour because red colour is not
completely dominant over recessive white colour.

P RR x o
Red flower Wh;{’“‘e’
Gametes R R r f
, r l —
Rr Rr
Rl pink | Ppink
R Rr Rr
Pink Pink

All pink coloured flowers

(%2 mark for the correct explanation and 1 mark for the
correct cross)

Ya

Ya

Ya

Y
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OR

B. (i) In presence of inducer

1/2 mar

[ T ] Y B

In presence of inducer

for genes
y | a

Repressor mRNA
1/2 mark l
[1/2 mark] D

Lactose
Inducer

O [1/2 mark]

(Inactive repressor)

In absence of inducer

(i)

lac r{lRNA

Transcription

[1/2 mark]

-

Translation

B-galactosidase Ppermease transacetylase
[1/2 mark]

> I 1

By = |

In absence of inducer

l I

N
Repressor mRNA

Repressor

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

1+1 mark

%6

1+1
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&g 1 Aifth & wfifechie=ur I U fopar Srar & / < 3iftsigs B
TYTd
Aifth T agd TuTdl e @sfeq) 3R diser 3
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1
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gfe IR AT HIRTHISN T 31T fbT U S BT ADA Tl SHHAY BT
3T B AT IS ( pagey) # URMYS YT a1 § STaT Sy
! RRf 3T 81 Ihd ol

STYdr

(B) (MTEHIguaT), [l & T7aiTe ST &1 W 5ig HIRBT & Had &
WaR 3id::afod fear Srar g |

Sraifefes a1 o9 141,

o B HIRBTH W S ¥ faafta ol a1 dres & 3= a1 geA
HUI A THER) A &

ATIWET -, DIRABISN DI TANTS ST o Y Uga I TR T STl
g I8 ATl SIEY &1 39 SIS § Saqdds Ha<l &l Sl § 39
dIe 3% Ui 7Y & forw 42 feoh Afiay @maurerd) o a1 orar 8 ik 38
Y 9% TR &1 ST 8 |

(@S &) dhp)

Yo+1lh

Y+l

Yo+1lh
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3" HIEIT Uoll - 5
(b)

SHIRTT (ECoR-1)
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Q JHBID
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1,

1

)

1

1
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