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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  Question paper is divided into five sections — Sections A, B, C, D and E.

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

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

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 8§ marks.

(viii) There is no overall choice. However, an internal choice has been provided in
Sections B, C and D of the question paper. A candidate has to write answer for
only one of the alternatives in such questions.

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

(x) Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION A
Questions no. 1 to 16 are Multiple Choice Type Questions, carrying 1 mark
each. 16x1=16
1. The type of bond represented by the dotted line ————— > in a schematic
polynucleotide chain is :
< Sl B
P <
- S B
P S
B B
P <
i T T— B
P <
(A)  Hydrogen bond (B)  Peptide bond
(C)  N-glycosidic linkage (D)  Phosphodiester bond
57/1/2-11 3 W P.T.O.

Get More Learning Materials Here : & m @&\ www.studentbro.in



o Eym

34 fasen =t giw fod oma qrg (Sft) & S99 96 1 aiEedrst & Ggt
3TI5hH < ST TR 7

(1) THEHU= (FSH) sht @497

(i) STercE

(iii) dafds &1 adq

(iv)  Yoh I IUA T IS

(v) TAwE (LH) &R H 3Thiee Jig
forepea:

(A)  1-111—v—iv-il B) 1—1v—v—i—1

(C)  iv—i—v-ili-1 (D) v—ii-ii-iv—

3.  3Y ! @I H Thicd B A dFe/d/derd i GG 30 1 H W@ B
(A)  HEESEIE (B) 3ATehi (31T SRt
(C)  wrEF-Evedt S (D) fermurst St

4. fafise Bt Sfa faw Sftg i sum@ & diwl &1 SUE Mo @Y HEE & i
&I Y&H hd @, 98 S @
(A) B TEH o eIl wst (B) 731 TSI Qo #7s-1 <t
(C)  #Hre-I1 wH} qenm #73-1 et (D) 711 TSt o 751 Tt

5. = € T Allctehl H $© UHAT 3T YT 6 HE(d THIIRTAT HigH U MW

2
oIl 37T THIIRUTT HISI7
RAECIESEIE] 181619
AT AAG
sl CGA
T GCA
34 AU FAHA w1 T34 hife st Fefeifga dicfiucersgs o sn &1 @+
Frutfa o
TTAYRIEE : UM — AT — SATSEHH — hidadeH
(A) CGTGCTTTC AAA B) CGTGCTTTCTTT
(C) CGUGCUUUC AAA (D) CGUGCUUUCTTT
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2. Select the option that has the correct sequence of events of human female
reproductive cycle :
(1) Secretion of FSH
(i1))  Ovulation
(iii)  Growth of corpus luteum
(iv)  Growth of follicle and oogenesis
(v)  Sudden increase in LH
Options :
(A)  i-dii—v—iv—ii (B)  i—iv—v—ii-iii
(C)  iv—i—v—iii-ii (D)  v-i-iii—-iv—i
3. Lactobacillus that sets milk into curd is categorised as :
(A)  Cyanobacteria (B)  Archaebacteria
(C)  Chemosynthetic bacteria (D) Heterotrophic bacteria

4, The specific Bt toxin genes which protect the cotton plants against the
cotton bollworms are :

(A) Cry-I Ac and Cry-II Ab (B) Cry-I Ab and Cry-I Bc
(C)  Cry-II Ac and Cry-I Ac (D) Cry-I1 Ab and Cry-1 Ab
5. Listed below are some amino acids and their corresponding mRNA
codons :
Amino acid mRNA codons
Phenylalanine 191018}
Lysine AAG
Arginine CGA
Alanine GCA

Select the DNA sequence that would code for the following polypeptide
sequence :

Polypeptide :  Alanine — Arginine — Lysine — Phenylalanine

(A) CGT GCTTTC AAA (B) CGTGCTTTCTTT
(C) CGUGCU UUC AAA (D) CGU GCU UUC TTT
57/1/2-11 5 W P.T.O.
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frfeifga & @ fopg @9 & T qem w1eT I9 gH1 T & 9 T g Bid § a9

3T FATAYSdT AT 3eET Y= 99d § ?
(A) g (B) B[ (2 M)
(C)  Hehl (D) deTsh
7. Tmafafga areidt Sgsn (gt tmed) o & T Qife™l o ek (Ja)
1 geea wkieqor &g 39T fohaT TR B 2
A) ¥ (B) =&l
(C) g3 (D) =ar

8. fi=fafga 4 ¥ form yr <hi uftfeafaai/Am & we IR # A%e SIfsmerieTi i
srfefspamsfierar (¥ gfg) Sfera gt 8 2
(A) TEHIES (B) UwSll
(C) UEhiuf™ (D) TeH

9. ufEar fem g forelt qrufa grr o7aaTE S aTeft eTafes Tom o1afy gt e
(A) TTEa =k & 54 | 104 T & &=
(B) HIEAR! =% % 139 ¥ 154 fe7 & &=
(C) TTEa =k & 104 ¥ 174 fg7 & o=
(D) HIEARI =% % 169 & 204 fo7 & &=

10. f=faRad ¥ 77 Sie =1 == HIfST

o17q FRITET TETIT
(A) 45 +XX _ S Bl O srfenaiies um B
(B) 44 + XXY —  OOU €Y ¥ HIE AL 1 o
(C) 44 +XO _  Joqafid TSR % I AR o1 Bl 8
(D) 44 +XY —  HEE A (7RY)

11. <ITU recie T SN hieh THIAR Y89 § 10 Ishl o IUT fehdd 9T STAY
o] MfHa (Sifa) g 2

(A) 512 (B) 1024
(C) 2048 (D) 256
57/1/2-11 6
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6. In which of the following plants are both male and female flowers born on
the same plant and the mode of pollination can be geitonogamy or
xenogamy ?
(A) Papaya (B) Date Palm
(C) Maize (D)  Spinach

7. Which one of the following transgenic animals is being used to test the
safety of the polio vaccine ?
(A)  Sheep (B) Goat
(C) Pig (D)  Mice

8. In which of the following conditions/diseases is there a substantial
increase in the activity of mast cells observed in the human body ?
(A)  Typhoid (B) Allergy
(C)  Ascariasis (D) AIDS

9. The periodic abstinence by a couple for family planning should be from :
(A) Day 5 to 10 of menstrual cycle
(B) Day 13 to 15 of menstrual cycle
(C) Day 10 to 17 of menstrual cycle
(D) Day 16 to 20 of menstrual cycle

10. Select the incorrect match from the following :

Human Karyotype Characters

(A) 45+XX —  Broad palm with characteristic palm crease
(B) 44 + XXY —  Overall feminine development
(C) 44 +XO —  Sterile females as ovaries are rudimentary
(D) 44 +XY —  Normal male

11. Using a DNA template, how many new DNA molecules would be
generated after 10 cycles of amplification in PCR ?
(A) 512 (B) 1024
(C) 2048 (D) 256
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12. = fou @ ar awReAl Wi afen qen g T awedl aret faeheu @i T

() U &0 I @M 1T I qAT QT bl @H Jre] T arifeafash &
TR IUHIHT B o HHUT TGH 7 |

(i) T TRHN 7T B TRIBKAT h A Tafagdr w1 AR

%4 H 988 8 |
(i) TVeft 3rad: Rreer sfaa w1 foet a2 |
(iv) @i gra Feda qen ©heeia @At =1 i uderl foer 8 |
(A) (@) dd (1i1) (B) (1) dqAT (iv)
(C) (1) ddT (i1) (D) (i) 9T (iv)
Yo7 G&T 13 & 16 & 1078, 1 %97 158 T4 & — [958 v @] 37199 (A) TI7T G &1

FRU (R) gRT 37d 1337 T & | 37 Y941 @& &t 3K #9177 78 Figl (A), (B), (C)
3 (D) 7 @ g7 A |

(A)  AMMHAT (A) 3T HRUT (R) T Tl & W SR (R), AR (A)
g ST HLdT 2 |

(B)  AfYH (A) 3T SR (R) THI T&l &, T BRI (R), AMHIT (A)
&l SR gt il g |

(C)  AfYHH (A) HEl B, T R (R) TAd 7 |
(D) R (A) TeId B, T RO (R) T R |

13. 3BT (A) : THIGFIRTH STHHREE 3eh ThaladA] Gl 1 AT
g |

HRU(R): WY H JHMR SHIRERIS Sl R H FIARA i 2d I8 ST
o Teh 3T ‘T-EITAT hl gEATdid i H 99 3 |

14. P97 (A) : AR 2N 1 i FE Bl A e A h gaTerd a1 g 3
I AN ot FaHfaEH <ufd & T SHerdr Wiy <1 gaaw 39
2|

HRU(R): WA H Y 3N GH-EF o=l ! HMEA €9 & Mg o H
TeTcHh, GTHeh qT HTHINSh Hdsh S1eeh T8l & |

15. 374%97 (A): G SH Fo B fg8ept 491 9: 3 : 3 : 1 781 quiid (ultafera
TE 2d) & |
FRO(R):  Held (T ) A1 H Toaa fagas 78 gran |
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12. Read the four statements given below and select the option having two
correct statements :

(1) A lion eating a deer and a sparrow feeding on grains are
ecologically similar in being consumers.

(i1)  Predator starfish Pisaster helps in maintaining species diversity of
some invertebrates.

(iii) Predators ultimately lead to extinction of prey species.

(iv)  Production of chemicals nicotine and strychnine by plants are
metabolic disorders.

(A) (i) and (iii) (B) (i) and (iv)
(C) () and (ii) (D)  (iii) and (iv)
For Questions number 13 to 16, two statements are given — one labelled as

Assertion (A) and the other labelled as Reason (R). Select the correct answer to these
questions from the codes (A), (B), (C) and (D) as given below.

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

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

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Agrobacterium tumefaciens is a pathogen of several
monocot plants.

Reason (R): It is able to deliver a piece of DNA known as ‘T-DNA’ to

transform normal plant cells into a tumor.

14. Assertion (A) : The laws of our country permit legal adoption and it is as
yet, one of the best methods for childless couples looking
for parenthood.

Reason (R): Emotional, religious and social factors are no deterrents to
the legal adoption of orphaned and destitute children in
India.

15. Assertion (A) : Linked genes do not show dihybrid F9 ratio9:3:3: 1.
Reason (R):  Linked genes do not undergo independent assortment.

57/1/2-11 9
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H afsha e H-givqu g FEfiehnpst § glase hiET ATavTeh
g |

FRU(R): YOI HaEAT § HIRERC 3 IR fodfeq gt & asm sent

SEAhIST ST BT 2 |
Lus @

17. 379 foaR | 91 SFSAA i gadl STcifieh IS | i S Hehdl & ? 3T
I 6! ~rETdar fafgn | fhami o fou STEee o @i 1 Seoi@ Hifvie | 2

18. (%) WA W Y Hd THI Uk fhAM @l Tk fo¥d T 4 w1e (39) form |
39 3ffgrd g Y & TS Sheg A ST TR W@l 39! Siiad 99
7q fafercas 4 30 T SoaH TR |

G) Tafecoss 3 feg uerdt @1 Frafim R qen ==t 2 zé
(i) =9 soE (Faem) & fra wer Y wfcren wem i 78 2 é
AT
(@) wEH HY HE 9 A digw HIet & T IHeH B AT i
T8l od ? IO Higd SUEAT il | 2

19. = feu T o 1 S&r ST | 38 SRid-dwTe H1 AW e e e |
few U S & MR R She o fasem w1 fagra fean | faww & fou 33kt &
T3 e ot fafgu | 2

& i < #
RS S . FR L L o

20. Hdld&l-l Tl %Wﬁmwsﬁ@ﬁ@ (TITRA) Wﬁ IYATT A
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16. Assertion (A) : Functional ADA cDNA genes must be inserted in the
lymphocytes at the early embryonic stage in gene therapy
for ADA deficiency.

Reason (R):  Cells in the embryonic stage are immortal, differentiated
and easy to manipulate.

SECTION B

17. Do you think apomixis can be compared to asexual reproduction ? Justify
your answer. State the benefits of apomixis to the farmers. 2

18. (a) A farmer while working on his farm was bitten by a poisonous
snake. He was rushed to a nearby health centre where the doctor
gave him an injection to save his life.

(1) What did the doctor inject and why ? 1 é
(ii) Name the kind of immunity provided by this injection. é
OR
(b)  Why do organic farmers not recommend complete eradication of
insect pests ? Explain giving reason. 2

19. Observe the picture given below. Name the naturalist and write the
explanation given by him that evolution of life forms had occurred on the
basis of this example. 2

20. Write the basic steps followed in the Assisted Reproductive Technologies
(ART) programme to help childless couples. Why is it also known as test
tube baby programme ? 2

57/1/2-11 11 W P.T.O.
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T Ig MhTHS Bkl ATET g & T el T |
() oATEfeT # UfaE HUT MU 3G GIY H A9 qAT IGh AILE Ifg

T i I TARGT | 1
(@) 39 3mshms MY ol form gepr Fafa fomam man, See@ i | 1
QuEg
22. (F) (1) IR G (SO THHeH) w18 ? 1
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JAAqT
(@) (1) o AR I (EcoRI) o AU g AR 7§ WU hi AT
£||\3Q | 2
(i)  <had NG ! T & Foh! TR I i ST T =[[FAdLEe T
foram =t wefdia ISy | 1
23. = & E aifeteRt § A, B, C, D, E a1 F <l 98919 & 3 9 fARgU : 3
HIF4 7T &7 17 07 7 S7fcTETI
=it LB A’
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21. A specific plant species was introduced into Australia in 1920 and later it
became invasive spreading over millions of hectares of rangeland.

(a) Name the plant that was introduced into Australia and mention

the reason for its uncontrollable growth. 1
(b)  State how its spread was eventually brought under control. 1
SECTION C
22. (a) @) What are transgenic animals ? 1
(ii))  Name the first transgenic cow and state its importance. 2
OR
(b) @A) Explain the convention for naming EcoRI. 2

(i1))  With the help of an illustration only, show the action of

EcoRI on a DNA Polynucleotide. 1
23. Identify A, B, C, D, E and F in the table given below : 3
Name of Human Disease | Causative Organism Symptoms
Pneumonia Streptococcus ‘A’
Typhoid ‘B High fever, weakness,
headache, stomach
pain
Common cold Rhino virus ‘C
Ringworm ‘D Dry scaly lesions on

body parts, redness,

itching
Ascariasis Ascaris ‘E
F Entamoeba Constipation, cramps,
histolytica stools with mucous
and blood clots
57/1/2-11 13 W P.T.O.
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SR TARIT |
(@) ugfaa shig s Terar 8 U (faR) o et 9 i s e | 2

27. (%) vwa.wd. fuer g feu U g i Gredsar i =wen e | A
aseRt o A ferfaw e weamat (ufteredn) 4 fier 1 g\ 3= &l
F o o Afa fopa | 2
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N[~ N~

57/1/2-11 14

Get More Learning Materials Here : & m @&\ www.studentbro.in



24, Explain the mode of action of contraceptive pills taken by human
females. Mention the schedule to be followed for effective outcome. 3

25. (a) Name and write two characteristics of the type of DNA that forms

the basis of DNA fingerprinting technique. 1+1
. .. . . 1 1
(b) Mention any two applications of this technique. 3 + 3

26. Given below is a picture that shows the magnified blood smear of a
patient under a microscope.

(a) Name the disease the blood smear is indicative of. Write the
symptoms of the disease and its cause. 1

(b) Explain the inheritance pattern of the disease with the help of a
suitable cross. 2

27. (a) Explain the significance of the experiment -carried out by
S.L. Miller. Name the scientists whose hypothesis prompted him to

\V)
I

carry out this experiment.

(b) How does meteorite analysis favour this hypothesis ? 1

57/1/2-11 15 W P.T.O.
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ufufafer &
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gfa gfeqeft s

(i) uffifer I T (iv)
(%) 38 fag (FfaAH!) 1 TgAHT I FIANA g3 8 | SO hl ARG

11
2

11
2

firg T | S+

2
(@) wIfSHe | 39 TS ol T HEl 11 8 &l Cufbfed aun agmmsaet=
gt gfcreht SiAi o1 FasE fohen Smar 8 2 STafies Seifafar o 3eh!
YfHehT T Ieei@ hHITT |
() IAgARTER FSWANT W WEwqul el WW I @ UsmsHi % M
ferfe |

HAYAT
() Trasft ffseaa (sTesHa SURIGRH) ® p-iciaciarses i e
o |
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28. (a) State what is primary productivity and mention its units. lé
(b) Some ecologists observed that primary productivity of a place in
Rajasthan was low as compared to a particular place in Kerala.
Explain why. 1 é

SECTION D

Questions No. 29 and 30 are case-based questions. Each question has
3 sub-questions with internal choice in one sub-question.

29. Study the diagram given below that shows the steps involved in the
procedure of selecting transformed bacteria and answer the questions

that follow :
Gene for ampicilin
resistance Gene for tetracyline
resistance
Plasmid _
Plasmid i)
Recombinant DNA
(ii)
Plate N
Replica plating
Colonies derived from
single bacteria growing
on agar Agar with tetracycline
(111) and ampicillin (iV)

(a) Identify the colony that has got transformed. Justify your answer. é+é

(b) What are the sites in a plasmid called where ampicillin and
tetracycline resistance genes are inserted ? State their role in genetic

engineering. 2
(c) Name two enzymes playing an important role in genetic
engineering. 1
OR
(c) State the role of B-galactosidase in insertional inactivation. 1
57/1/2-11 17 W P.T.O.
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30. frfafgd ufi=de = vem fi= few mu gt & s s | 4

w1 I8 AfevaEia (vedsHs) T8 7 6 wra w1 yiues fava & pa gfues

T hdd 2:4% & Saieh 3Heh! Afedeh ST fafaerdr I9ET 9 & 8:1% 3 !
g TS (Sfai) o $6 Ao H WIhACE hl TE&AT 1 Scoi@ hal i

TE 2 |

Shta-fasrit &aem & & fava & fafi= &= i Sdie fafoaar 9 wefaa stieet

1 HUE B H G901/ W@ § | R o I STORT-STerT &l H EAaTial
Taftr= ot 1 Sifeant b1 &efi fafagar & faw v st &1 9 fu €8 (an)

T G AT 7T 2

N

E
:

E kg
(%) SRS A &F 11§ s fafagar (wgfyg) daffas =i g 2 1
T
(%) SR H &F [ H S fafagar (Fgfg) ~maw =i g 2 1

(@) gl qur sgel <k fafdgar foava o wpwm@ T8 3 Ju StEmE faawo
iyt giar ® | Seo ifve 7% 30 g 1 fafagar =« #8d

2 | 1
() A A g Th Uk B UGl TR WM SRl g ekl WS <h
fafaear & srgmfra gen 78 qidt 8 2 T Hifvu | 2
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30. Read the following passage and answer the questions that follow. 4
Isn’t it incredible that India’s land area is only 2:4 per cent of the world’s
total land area whereas its share of the global species diversity is an
impressive 8:1 per cent ! However, in these estimates of species,
prokaryotes do not figure anywhere.

Biologists are always keen on collecting data with respect to species
diversity observed in different regions of the world. The data collected
based on the survey conducted for species richness of groups of
mammals in three different regions of the world is shown in the bar

graph given below :
A

Taxonomic Richness

v

Region I
Region IT
Region III

(a) Why is the species richness maximum in Region III in the bar
graph ? 1
OR

(a) Why is the species richness minimum in Region I in the bar graph ? 1
(b) Plants and animals do not have uniform diversity in the world but
show rather uneven distribution. Mention what this kind of diversity
is referred to as. 1

(c) Why is it that prokaryotes do not have an estimated number of

their species diversity as seen in plants and animals ? Explain. 2
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Qs ¢

31. (&) () HIHRNT & 39 AT &1 9W fTem =wen e s
THHT IR § 1 A 8IaT @ 90 haX Il |
oed B ST R Zé_

(i) #Hg S Gft JEWE IR § 9 9 g9 g oS faftre
gifeafaat 0 SHateHl 81 Hohd 8 | 31 9 foiay qen gaqrse f

J ¥ I9Yh FY H FAER L 3 | 1
(iii) ShEX o AT o1 g W FAfaRaa aedient 6l iR 1
3eci@ HINT
1) Shfaedien (swiet) qor S ol (eheiersh) 1
(2) I IATE! SHRT (FH{eHh W-E sufonT) jé
arera

(@) R @ e § Ydfed aTfed 7 T §gd gef A1 H S a1 8
3 % UGN s Y 381 ITER a1ied 7 IT=R EIAT (STP)
fora ST 2 | anfed waT IURR "I o fafy= = w1 i feu o verE
3G g S T 2 |

3 Y18 3TN 1 LTI R 4= feu U yot o I & .
Ifies fe:@Td i 98 Iad dohi § ¥ TERT ST §

dfg:@Td I AT 0 7q H:HEA (dfom) doni § Hai Siran g

@ Q) A sfgaE o 98 agdT SRl W& IE A g ? 1
2) Tfda ‘s’ + =1 HEd & 2 Uk HEW Hl Idd

I | 1
(3) UG Ffg:@TE ohl YThideh ST @idi H JaTed i § qd
fgres 3% 1 stfaw = ) e Hifvu | 1

Gi) fafy= Sha-srmal & el @ gl o am fafae e s dit @
IFANT JI-39hi & ®9 § foman Srar 2 | fafge for 398 9 aes
g JA9-3teh o ®Y T hd H T 3 | 2
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m
SECTION E
31. (a) (i) Name and explain the property present in normal cells but is
lost in cancer cells. 1 1

(ii)) All normal human cells have genes that may become
cancerous under certain conditions. Name them and explain
how. 1

(iii) State the role of the following techniques in detection and
diagnosis of cancer :

(1) Biopsy and Histopathology 1
(2) Magnetic Resonance Imaging 1%
OR

(b)  Large quantities of sewage are generated every day in cities as well
as in towns and are treated in Sewage Treatment Plants (STPs) to

make them less polluting. Given below is the flow diagram of stages
of STP.

Study the flow diagram and answer the questions that follow :

Primary effluent passed into large aeration tanks

\ 4

Effluent passed into settling tanks to form ‘sediment’

i) (1) Why is primary effluent passed into large
aeration tanks ? 1

(2) What is the ‘sediment’ formed, referred to as ?

Mention its significance. 1

(3)  Explain the final step in the settling tank before
the treated effluent is released into water bodies. 1

(ii) Name any two organisms commonly used as
biofertilisers, belonging to different kingdoms. Write
how each one acts as a biofertiliser. 2
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32. (%) JITId & b Jed Hed GRI SATEATRIA AN oh Yo & Fease faaeH

(&) (a)

ST & | 39 TR o fohral =R SARATRG a1 shi T SHIST a0 fohmgl o

61 TEIT T & Ueh-Ush 32180 shl TEAT 9 <hifaU | 2+3
HAYAT
@) () = fou U RifeT 9% & WY TH NG FHE SR ATHIhA
hIfT 2
RN
(i) IS To9h He TPl Tooeh o Il 3 2 1
(iii) Th fgbeeh dTTT 1 TH TIF AR AY H SIAEH A
T 3 ? 2
33. (F) () TH AGasst (CNITH) § R FHBIGIG o b shi =&
it | 9l
(ii) T AM-ehITEhIT T FHBIGING hl ATHIhd (o ST | 2%
HAYAT
(@) @) wFa ©f % TSR H N FHIE 1 g qId gC = R
frafafga wmm st amifea Hifm - 2
(1) =R arfgerd
(2) TR g
(3)  qdIeh gk
4) e
(i) AFE S & Sfiad H i hE sEEen § wtHe geshi w1 HHi0
e 3 2 =
(ifi) TSI ¥ ITTAT ATAd =sh B4 b hl BHIMT a1 FLETCHS
RT3 hi ST HiT | 2=
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32. (a) Many patterns of inheritance deviate considerably from the pattern
of inheritance as explained by Mendel. List any four such
inheritance patterns and explain any three with the help of an

example each. 2+3
OR
(b) @A) Construct a transcription unit with a coding strand given
below with proper labelling : 2

AT G CT GATGTE CG A
N I I O A O

(ii1)  When does a coding strand become a template strand ? 1

(iii)) Why does a double-helix DNA molecule transcribe into a
single-stranded RNA molecule ? 2

33. (a) (@) Explain the development of male gametophyte in an

. 1
angiosperm. 25
(ii))  Draw a labelled diagram of a three-celled male gametophyte. 2%
OR
(b) (@) Draw a diagrammatic sectional view of ovary of human
female and label the following : 2
(1)  Blood vessels
(2)  Primary follicle
(3)  Tertiary follicle
(4) Ovum
(ii)) At which stage of life are primary follicles formed in a
human female ? é
(iii) Explain the events (both hormonal and structural) that
occur at the time of ovulation till the onset of the next
1
menstrual cycle. 2 3

VWV
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Certificate Examination,2024
SUBJECT NAME BIOLOGY (Q.P. CODE 57/1/2)

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( V' ) 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.
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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.

9 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 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).This is in view of the
reduced syllabus and number of questions in question paper.

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 totaling 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 totaling on the title page.

Wrong totaling 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 unassessed portion, non-carrying over of marks to the title page, or totaling 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 totaled 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, 2024
BIOLOGY (Subject Code-044)
[ Paper Code: 57/1/2]

1 (C) / N—glycosidic linkage 1 1
2. | (B)/i-iv-v-ii-iii 1 1
3. | (D) / Heterotrophic bacteria 1 1
4. | (A)/Cry-1 Ac and Cry-II Ab 1 1
5. |(A)/CGT GCT TTC AAA 1 1
6. | (C)/Maize 1 1
7. | (D)/ Mice 1 1
8. [ (B)/Allergy 1 1
9. | (C)/Day 10 to 17 of menstrual cycle. 1 1
10. | (B) / 44 + XXY— Overall feminine development 1 1
11. | (B)/ 1024 1 1
12. | (C)/ (1) and (ii) 1 1
13. | (D) / Assertion (A) is false, but Reason (R) is true 1 1
14. | (C) / Assertion (A) is true, but reason (R) is false. 1 1
15. | (A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 1
explanation of Assertion (A).
16. | (C) / Assertion (A) is true, but reason (R) is false. 1 1
SECTION - B
17.
e Yes vz
-Apomicxis is asexual reproduction as there is no formation of gametes 72
and fertilisation.
e In apomictic seeds — There will be no segregation of characters in
hybrid progeny, Farmers can keep using apomictic seeds year after YatYs
year / no need to buy hybrid seeds every year as production of hybrid
seeds are very costly. o)
18
(a)
(1)
-Readymade or preformed antibodies or antitoxins against the snake venom , 7
-A quick immune response is required in this case. 1
(i1) Passive immunity 7
OR
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(b)The organic farmers hold the view that complete eradication of pests is not only
possible but also undesirable because without them beneficial predatory and parasitic
insects which depend upon them as food or hosts will not survive /

One of the key belief of organic farmers is that biodiversity furthers health. Greater 2
biodiversity leads to more sustainable ecosystem.
2
19. | Name of the Naturalist —Lamarck vz
-Evolution of life forms driven by use and disuse of organs. /2
-He said Giraffes in an attempt to forage leaves on tall trees had to adapt by
elongation of their necks. 72
-They passed on this acquired character of elongated neck to their succeeding generations
and slowly over the years all the future generations had long necks. 72
2
20.
¢ Ova from wife or female donor and sperm from husband or male donor are
collected , induced to form a zygote under simulated conditions in the ¥2x3
laboratory (In vitro) (outside body) , Zygote or embryo are transferred into
the female body for development.
e Test tube baby programme — because initial process is carried out in the s 2
laboratory / in vitro
21. | (a)
-Prickly pear cactus / Opuntia 72
-Being exotic species it become invasive as it did not have any natural predators. &
(b) By introducing cactus feeding predator (a moth) from its natural habitat. ! 5
SECTION - C
22. | (a) (i) Transgenic animals are those which have their DNA manipulated to possess 1
and express a foreign gene.
(11) First transgenic Cow — Rosie, 1

-Produced human protein enriched milk (2-4 g/litre) / cow milk containing human alpha
lactalbumin protein is nutritionally more balanced product for human babies than natural 1
cow milk.

OR
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(b) (1) In EcoRI (comes from Escherichia coli RY13)
-E represent Genus Escherichia , /2x4
-co represent species coli,
-R represent RY 13 strain,
-1 represent order in which the enzyme were isolated from that strain of bacteria.

(ii)
Vector DNA Foreign DNA
§ § vz
G A A (T[T (€ GEARANT C
C| [T |T| A |1A] |G| CETHT G
[
‘[ EcoR1
Sticky end < 1/2
AN/ ,NEIEEERNELLLE57,\"7,\
Sticky end '
3
23. | A—Fever/ chills / cough / headache / greyish blue lips and nails / severe problem
in  Respiration ,
B — Salmonella typhi ,
C — Nasal congestion / discharge / sore throat / cough / hoarseness /tiredness,
D — Microsporum / Trichophyton / Epidermophyton ,
E — Internal bleeding / fever / muscular pain / anaemia / blockage of intestinal
passage, V6
F — Amoebiasis / Amoebic dysentery. X
3
24.

e -Pills contain progestogens or progestogen — estrogen combination. !
-They inhibit ovulation , and implantation as well as, alter the quality of 72X 3
cervical mucus to prevent or retard the entry of sperms.

e -Pills have to be taken daily for a period of 21 days starting within first five

1
days of menstrual cycle. %
-After a gap of 7 days it has to be repeated in the same pattern till the female desires to
t tion.
prevent conception v, 3
25.
(a)
-Satellite DNA / Repetitive DNA/ VNTR 1
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-Do not code for any protein , form a large portion of human genome, show Yot
high degree of polymorphism (any two points)
(b)
Useful in forensic applications , helps in determining population and genetic
diversities ,forms the basis of paternity testing , to study evolution, to trace
path of hereditary diseases. Vot
(any two applications) 3
26. | (a) Sickle cell Anemia s
Cause — Substitution of glutamic acid by valine at sixth position of beta globin
chain of haemoglobin molecule / due to single base substitution at the sixth codon /2
of the beta globin gene from GAG to GUG.
Symptoms— Change in shape of RBC from biconcave disc to elongated sickle like y
structure causes anemia due to which oxygen carrying capacity of the RBCs 2
decreases / tiredness/ breathlessness
(Give half mark if cause or symptom any one is correct).
(b) Autosomal recessive genetic disorder. Controlled by pair of allele Hb* HbS "
Hb* Hb® x  Hb* HbS
(carrier male)  (carrier female) A
Hb* Hb®
Hb* Hb*Hb* Hb*Hb®
Normal Carrier
HbS Hb Hb® HbS HbS
Carrier Affected 1
3
27. | (a)
e Miller experimentally showed formation of amino acids , e
and this proved theory of chemical evolution of life / formation of organic 1
molecules from inorganic molecules.
e Oparin , Haldane 7t
(b)Analysis of meteorite content also revealed similar compounds indicating that similar |
processes are occurring in space. /2 3
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28. | (a)-Primary productivity — It is the amount of biomass or organic matter produced per 1
unit area over a time period by plants during photosynthesis

- weight (gm2) or energy (kcal m 2 ) Z
/

-Rate of biomass production by producers 1

-(gm2 yr!) or (kcal m?) yr'! !

(b)

Primary productivity of a place in Rajasthan is low due to following factors

-lesser number of plant species at the particular place in Rajasthan
- lower availability of nutrients in Rajasthan.
-lesser photosynthetic capacity of plants in Rajasthan

-Unfavourable environment like water scarcity or high temperature etc. in Rajasthan . X3
(Any three) 3
SECTION -D
29. | (a) Colony 4 is transformed with plasmid containing recombinant DNA, as they 2+

will not show resistance towards tetracycline.
(b) Award 2 marks to each student .

(c) Restriction endonuclease / ligase / Tag DNA Polymerase

OR 1
(c) Insertional inactivation of gene encoding for 3- galactosidase will lead to
colorless bacterial colonies (recombinant)

30. | (a)
This region is less seasonal with constant and more predictable environment /
More solar energy so higher productivity and higher diversity / it represent tropical
lattitudes which remain relatively undisturbed for millions of years and had a long 1
evolutionary time for species diversification .

OR
(a)
Region I represent temperate region subjected to frequent glaciation and get lesser
evolutionary time for species diversification / has more seasonal with less constant
and less predictable environment which lead to lower species diversification / have
lower solar energy available which reduces productivity and inturn contributes to
lesser diversity.
(b) Latitudinal gradient in diversity 1

(c) Conventional taxonomic methods are not suitable for identifying microbial 1+1
species, and many species are not culturable under laboratory conditions.
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SECTION - E
31. | (a)
(1)
-Contact Inhibition is present in normal cells but not in cancer cells, 72
-When normal cells come in contact with other cells it inhibits their uncontrolled 1
growth.
(i)
Cellular oncogenes / Proto-oncogenes , when activated under certain conditions Yy
. . 2 2
could lead to oncogenic transformation of the cells.
(iii)
(1) Biopsy and histopathology— A piece of suspected tissue cut into thin sections Yy +1
1s stained , and examined under microscope by pathologist for increased cell
counts.
(2) MRI — detects cancer of internal organs , A
uses strong magnetic fields and non—ionising radiations to detect pathological and 1
physiological changes in living tissue
OR
(b)
(1)
(1) In aeration tanks there is growth of aerobic microbes and fungi (flocs) that 1
consume major part of organic matter in effluent thus reducing BOD
@)
. 2
e -Activated sludge
e -used as inoculum in aeration tanks.
(3) bacterial flocs are allowed to sediment. ( Activated sludge) 1
(if)
-Rhizobium (Bacteria), live symbiotically in nodules of roots of leguminous plants YERYA
and fix atmospheric nitrogen into organic form and provide nitrogen to the plant.
-Glomus (fungi), live in symbiotic association with roots of higher plants and
absorb phosphorus from the soil and passes it to plants. Vs +14
-Cyanobacteria (Anabaena, Nostoc ,Oscillatoria),
Add organic matter to the soil and increase fertility (Paddy fields) 2+
(Any two can be explained)
5
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32.

(a)
-Incomplete dominance
-Codominance
-Pleiotropy
-Polygenic Inheritance
-linkage
(Any four)
Incomplete Dominance — snapdragon / Antirrhinum sp. /4 O' clock plant / Dog
flower / Mirabilis jalapa ,
When F1 hybrid resembles in between two parents
Co-dominance- ABO blood grouping in human beings,
In AB blood group both alleles 1*and IB are able to express themselves.
Pleiotropy-One gene controls many character,
eg.Phenylketonuria in human beings- in this case single gene mutation causes
mental retardation reduction in hair and skin pigmentation.
Polygenic Inheritance -When one trait is controlled by three or more genes,
eg skin colour controlled by 3 genes( A, B, C). Each type of the allele in the
genotype would determine the darkness or lightness of the skin in an individual.

Linkage- Some of the closely linked genes do not follow Mendelian inheritance
pattern of independent assortment,
eg. Gene for eye colour and body colour in fruitfly did not segregate
independently and F2 ratio deviates from 9:3:3:1.

(Any three correct explanation with example)

OR
(b)
(1)
1/2 mark
Promoter 5 1/2 \Tﬂrk' 1/2 Mark Terminator
o = tructural gene Template strand
<« PN N S N SR cam, [ | rpr o h;S'llxvfa:'k
TACGACTACGT CT
ATGCTGATG GCG G A
5 < S e R Ty TR I (R N O S VA >3
Coding strand L

(i) By switching the position of promoter and terminator the coding strand
becomes template strand .

(111)

x4

x 2

hx 2

hx 2

15X 2

hx 2

5 x4
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-If both strands acts as template, they would code for RNA molecule with

complementary sequences hence would form a dsRNA and prevent translation.
-If both strands acts as template, they would code for RNA molecules with

different sequences and if they code for proteins, they will make different

proteins.Hence one segment of DNA would be coding for two different proteins

and complicate genetic information transfer machinery.
- Single stranded RNA molecule is required for the process of translation.
(Any Two)

1x2

33.

(a)

(1) Each microspore mother cell in sporogenous tissue undergoes meiosis ,

forming microspores tetrad by the process called microsporogenesis , microspores
form cluster of four cells called microspore tetrad , as the anther matures and
dehydrates, each microspore undergo assymetric division to produce a vegetative

cell and a generative cell.

(i)

il R Geﬂm puu

i

AR et

OR
(b)
(1)

Tertuan tollick
Showing antring

Primman

Blood toilicic

15x5

x5

1ox4
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(i1) At embryonic stage vz

(ii1) Both LH and FSH attain a peak level in mid of menstrual cycle rapid secretion of LH
leading to maximum level is called LH surge , which induces rupture of graffian follicle
and cause ovulation , ovulatory phase is followed by luteal phase during which remaining
parts of graffian follicle transform as corpus luteum , it produces large amount of /2X5
progesterone needed for maintaining endometrium , in absence of fertilization corpus
luteum degenerates which causes disintegration of the endometrium leading to
menstruation. 5
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