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General Instructions :

Read the following instructions very carefully and strictly follow them :
(1)  This question paper contains 33 questions. All questions are compulsory.

(it) Question paper is divided into FIVE sections - Section A, B, C, D
and E.

(it1) In Section A - question number 1 to 16 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(iv) In Section B - question number 17 to 21 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In Section C - question number 22 to 28 are Short Answer (SA) type

questions carrying 3 marks each.

(vt) In Section D - question number 29 and 30 are case-based questions
carrying 4 marks each. Each question has subparts with internal choice

in one subpart.

(vit) In Section E - question number 31 to 33 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided
in 1 question in Section B, 1 question in Section C, 2 questions in Section
D and 1 question in Section E. A candidate has to attempt only one of

the alternatives in such questions.

(ix) Wherever necessary, neat and properly labelled diagrams should be

drawn.
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1. 3T WIEH Bid & | B IR 1 I8 fe g enfera fhu S & 1
(a) oTEHE TR (b) B-TERTT
(c) ooy Eshiia wmifeRTd @) <R

2. 39 fashe 1 w3 hifse fad Urrses 1 37 g wfd T & SAfrereron | Tetd firer
IERIRIC K 1
(a) Te3THIET feeciforfoT : Issgal, et gt
(b) TIsHIEEE : TRgT W e vo<ht feafaat (wheft i)

(c) GHRRIT FHI7eTE : AeTUTE hl TTihT ATTEehT1aT H <refehieish MY
(d) FHifeeg sFgT : 3TTH H1 AIY

3. foreft uifiq o wrerfires Scqreshar &1 f &9 @ s1fireas wid 2 1
(a) gmZyr! (b) gmZyr
() Kcalm2yr! (d Kcalm™2

4. 39 faswea w1 g I foa o fou mu fgemefia fgdiesht gorss U, X, Y 991 ‘7 & dgaH
T ATHThA 1 Tl €9 T ST 2 : 1

(@) X -9 (2n), Y — F&& (n), Z — S99 (2n), U — T (2n).
(b) X —9H (2n), Y — M@ (2n), Z — o (2n), U — 507 (2n).
(¢) X-T&@® (2n), Y — 993 (2n), Z — T (2n), U — I3 (2n).
(d) X-#S9F (2n), Y — FAER (), Z — T4 (n), U — Fetes ().
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SECTION - A
1. Interferons are proteins. In humans they are secreted by : 1
(a) Thymus gland (b) B-lymphocytes
(¢) Viral infected cells (d) Tonsils

2.  Select the pathogen mismatched with the symptoms of disease caused by it
from the list given below : 1

(a) Entamoeba histolytica : Constipation, abdominal pain.
(b) Epidermophyton : Dry scaly lesions on nail.

(¢) Wuchereria bancrofti : Chronic inflammation of lymphatic vessels of
lower limb.

(d) Haemophilus influenzae : Blockage of the intestinal passage.

3. The primary productivity in an ecosystem is expressed as : 1
(a) gm?yr! (b) gm=?yr
() Kcalm2yr! (d Kcalm™

4. Select the option that shows the correctly identified ‘U’, ‘X’, Y’ and Z’ in a
developing dicot embryo. 1

(a) X — Plumule (2n), Y — Suspensor (n), Z — Cotyledon (2n), U — Radicle

(2n).

(b) X — Plumule (2n), Y — Suspensor (2n), Z — Radicle (2n), U — Cotyledon
(2n).

(¢) X — Suspensor (2n), Y — Cotyledon (2n), Z — Radicle (2n), U — Plumule
(2n).

(d) X - Cotyledon (2n), Y — Radicle (n), Z — Plumule (n), U — Suspensor (n).
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5. Given below are four aspects of Reproductive Health in Column A and their
related information in Column B : 1
Column A Column B
S. No.| Terms used in| S. No.| Significant information
Reproductive Health
(A) MTP @1) Analysing fetal cells from
amniotic fluid of the foetus
B) Amniocentesis (1) Legalised in 1971
© Saheli (111) Programme initiated in 1951
D) Family Planning @1v) Non-steroidal oral contraceptive

Select the correct match from the following options :
(@ A-Gv), @)-a), (©-a), {O)-O)

(b) A-@), @B)-0, (©-av), D))

© W-0, @-@), (©-G), D)-Gv)

@ @W-@, @’-0, ©-a), DO)-@)

6. At which stage during evolution did human use hides to protect their bodies

and buried their dead ? 1
(a) Homo habilis (b) Neanderthal man
(c) Javaman (d) Homo erectus

7. Given below is a sequence of bases in mRNA of a bacterial cell. Identify the
amino acid that would be incorporated at codon position 3 and codon position
5 during the process of its translation. 1

3' AUCAGGUUUGUGAUGGUACGA 5'
(a) Phenylalanine, Methionine (b) Cysteine, Glycine

(¢) Alanine, Proline (d) Serine, Valine

8. Interaction between clown fish living among the stinging tentacles of sea

anemone is an example of — 1
(a) Amensalism (b) Parasitism
(¢) Mutualism (d) Commensalism

57/5/2 AN Page 7 P.T.O.
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(i) S qUT g T (i) R qUT AT
(iii) < AT I (iv) Termuma
freferfaa feredt § & wd fospen gfiu -
(a) e (i) (b) e (ii)

(c) (1) T (111) (d) @7 @v)

10. fr=faRad oegl 9 9 ®F @ 9vg i faqeiehtor & Taiferes @ali o1 91 ST 91 3 ? 1
(a) To=rem (b)
(c) TUFhlRA (FaEra=R) (d) wmud

11. = s yfaees tgfaeest Pst-I' o Tiaeed & a9 € T T 310 W fageq-wrd i
TR 1

SC—T—G—C—A%GE

3G-A-C-G-T-C¥%

T

TSTgH Pst-1 <t foram & afommeeaed s oot @ei =l g1y aret Tt forehed w1 g1a hifre :
(a) 5C-T-G C-A-G3

3G-A-C-G-T c5
(b) 5C-T G-C-A-G3

3G-A-G-C T-C5
(c) 5C-T-G-C A-G3

3G-A-C-G T-C5
(d) 5C-T-G-C-A G 3

3'G A-C-G-T-C¥o
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9. Important attributes belonging to a population but not to an individual are : 1
(1) Birth rate and death rate (11) Male and female
(111) Birth and death (1v) Sex-ratio

Select the correct option from the given options :

(@) (@@ only (b) (i1) only
(¢) (1) and (i11) (d) @) and (1v)
10. Which one of the following groups faces maximum threat of extinction ? 1
(a) Gymnosperms (b) Birds
(¢c) Amphibian (d) Mammals

11. Gaiven below is the restriction site of a restriction endonuclease Pst-I and the
cleavage sites on a DNA molecule. 1

5‘C—T—G—C—A\—LG3'

3G-A-C-G-T-C¥%
™

Choose the option that gives the correct resultant fragments by the action of
the enzyme Pst-I.

(a) 5C-T-G C-A-G3
3G-A-C-G-T C5

(b) 5C-T G-C-A-G3
3G-A-G-C T-C5

(c) 5C-T-G-C A-G3
3G-A-C-G T-C5'

(d) 5C-T-G-C-A G 3
3'G A-C-G-T-C¥

57/5/2 AN Page 9 P.T.O.
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B) wfea (i1) ZT5HISHT TIcH TR
(o) LRI (iii) Iffeforag 712eq

D) | uffafem (v) | 7T TR
forerea :

@ A-0, G-, ©-aG), O)-G)
(b) @W-Gi), B)-av), (©O)-a), @)-O)
© @-av), B-a, (©-G@), @)-0
@ @W-@, @)-), (©-0, @G

Y FEAT 13 | 16 % o1, T o fou mu & — f weh 1 stfirsed (A) 7o gt sl HRw
(R) g1 3Aferd foram a1 2 | 39 T & T 3 AR feu M Sl (a), (), (¢) IR (D) HA T
AR ST |

(a) ITNHYT (A) 3R HRT (R) THT T&! 8 3T SR (R), FARTHUT (A) ) Tl =Ieat Hia
21

(b) TR (A) 3R HWUT (R) SHT T &, T BT (R), Tfehed (A) 1 ae) e &
HATR |

(c) AMrRYA (A) Hel 7, W] R (R) TeTd & |
(d) ATRY (A) TTeTd B, Teg R (R) eI & |

13. aifem (A) @ Al IRe Rl qUT HRA & TG A 2 @1 s B el A
21

*ROT (R)  : 31vee <t AffsRan & qwa: srfafisH 1 STaveehar gl ® | 1
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12. Given below are the list of the commercially important products and their

source organisms. Select the option that gives the correct matches. 1
List A List B
S. No. | Bioactive Products |S. No. | Microbes (Source Organism)
A) Cyclosporin A 1) Streptococcus
B) Statins (11) Tricoderma polysporum
© Streptokinase (111) Penicillium notatum
D) Penicillin @1v) Monascus purpureus
Options :

(@ A-@, @)-G), (©)-Gi), D)-Giv)
(b)  (A)-Gi), B)-Gv), (O)-G), ([D)-G)
© A-Gv), @B)-Gi), (©-G), [D)-G)
A AW-G), @)-Gv), (©)-@), D)-(ii)
Question Nos. 13 to 16 consists of two statements Assertion (A) and

Reason (R). Answer these questions 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).
(¢) (A)is true but, (R) is false.

(d) (A)is false but, (R) is true.

13. Assertion (A) : Decomposition process is slower if detritus is rich in lignin

and cutin.

Reason (R) : Decomposition is largely an oxygen requiring process. 1

57/5/2 AN Page 11 P.T.O.
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15. aiftrred (A) : Sowifirn § U S o fasRr o ST foehd HRIFTSR “Eel eeeifyd gl @ |

FWOT(R) @ o-SoHifEn ssaEm 16 W 3ufRd S HBA1 9om HBA2 gr fafia
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16. afieRem (A) @ Uit fEen AtRar (f # 3R) # aureiien § dveiiva sted-
(FAANTEE TEA] 1 ITANT ol ST 2 |

#FROT(R) @ IUshEh (VTSUH) TEaseh <1 0H Uk b &1 ¥ SATEfd &1 9d | | 1

Qg -9

17. (a) S IYA 1 GFeH (SAFRIBRITT) qehleh o gRT Sl TT T @UE I AT HiA &
Torgr=a =1 vl AT |

(b) ST SOIFRIBRITE FRI YT < UF T @US] % il @ 1 Fehal § ? 2

18. (a) (1) <hoeh o Ueh UM S{I9E 1 I fIRgT ST Urel o T HTShRISST Talel TATIUd hid & |
(i) 39 HeY 9 N9 g JepR avif=a g & ? 2
AU

(b) Tt T dRIRT & T fARET feRT SUFRT TAfes 3T % HEX T AT T % fIU
fora ST 2 | 399 9 forelt Tk dehiien h1 oot ot ShifdT | 2
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14. Assertion (A) : Determining the sex of an unborn child followed by MTP is

15.

16.

17.

18.

an illegal practice.

Reason (R) : Amniocentesis is a practice to test the presence of genetic

disorders also. 1

Assertion (A) : In Thalassemia an abnormal myoglobin chain is synthesized

due to a gene defect.

Reason (R) : a-Thalassemia is controlled by genes HBA1 and HBA2 on

chromosome 16. 1

Assertion (A) : Synthetic oligonucleotide polymers are used during

Annealing in a PCR.

Reason (R) : The primers bind to the double stranded DNA at their

complementary regions. 1

SECTION - B

(a) State the principle involved in separation of DNA fragments using gel

electrophoresis.

(b) How are DNA fragments visualised once they are separated by gel

electrophoresis ? 2

(a) (@) Give an example of a genus of fungi that forms mycorrhizial

association with plants.
(i) How does the plant derive benefits from this association ? 2
OR

(b) Name any two techniques used to detect the cancer of internal organs

and write about any one of them. 2

57/5/2 AN Page 13 P.T.O.
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87 1+1=2

20. “NeATHT T T T T 1 T o o1 Th &l gIeh T Tfeied Hgu fIeqd 81 T |” SRy dfed
Y 6T ST HIT | 2

21. IUM T & NG T Hell 1 70 T (G) et T 1 Hell () TWuwrel B | 37371 SA1eT et
1Y 1 SHIETST 1A i o ToI T o o1 TN shieh T Hentor § SfiFiersy (St &)
AT HIFIETET (T8I0 T kT feuor Hifsre | 2

Qqug - T

22. fher gr fepu T R g fopm R forg (zenfi) gem Tk Sfiam o1 wmifyres faeerar qd
Tereram St -tfea reifaes s7opati @ gam 7 3

23. (a) “3A9 e sl Fiatar s9TE Wad & foiu ©hswifsom TIEsaTT ! g=si auT 9 g1
Bl IS <At SATaerehT Bt & |7 samet Hifeu | 3

YA

(b) T ‘e & TaaH YSft (9F) 7', 37a: T 3T T Sl §HTC WA & foT I
T MR | 3T T ! UTH i o Fohegl ©: U 1 =t a1 | 3
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19. The graph given below shows the number of primordial follicles per ovary in
women at different ages. Study the graph and answer the questions that

follow.
g B H 1 1
100,000 "m I:. TR Premenopausal Women (regular menses)
o ] ]
E 10,000k H 1"-. .-. . I:I Perimenopausal Women
3 ] mAC (irregular menses for atleast one year).
= 1000} Ho_
< - .E A Post menopausal Women
| 100} oo (No menses for atleast one year)
§ 10} DDD
g o
g 1F A
A OT 1 1 1 1 AN 1
10 20 30 40 50 60

Age (y)
(a) What is the average age of the women at the onset of menopause ?

(b) At what age are maximum primordial follicles present in the ovary,
according to the given graph ? 1+1=2

20. “Abingdon tortoise in Galapagos islands became extinct within a decade on
introduction of goats in the island.” Explain giving reason. 2

21. By using Punnett square depict the genotypes and phenotypes of test crosses
(where green pod colour (G) is dominant over yellow pod colour (g)) in Garden

pea with unknown genotype. 2
SECTION - C
22. Explain how did the experiment conducted by S.L. Miller substantiate that
life evolved from pre-existing non-living organic molecules. 3

23. (a) “Plasmodium protozoan needs both a mosquito and a human host for its

continuity.” Explain. 3
OR
(b) We all must work towards maintaining good health because ‘health is
wealth’. Enlist any six ways of achieving good health. 3

57/5/2 AN Page 15 P.T.O.
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27. et foreft gr fomkfira TR-<t wa © senfieht gr femkfira woreft (aieh) =61 Aygdg &
%1 9ga 3Tferesh auel fier | s Hife, 5 ? 3

28. A S afEeHT (T St ) s wet e off i £ mewgel sewEt & foaw g 1990 §
I[& foRa T |

(a) W= St % fopegl =Ry @ <A gt sTE |

(b) HTH % 3fafceh foreht U 31 =g Aigat o1 A foiRa freeht Srerrat & srshaor foha
T | 3

ous - ¥
9 29 TUT 30 TR ITHTRA T & | Tedeh T o Ueh IUNHT § 37aReh foehed fean man g |

29. ot g S & TR (shrEEET) s wen v g @ S sweht st s fufon e
2, et Topdlt oft Sfia o shimT <61 | o seetre 31T STETHIT & JRuTHEEd s18 o
T foeh R gfEmer BId § | e o fore we &ff qun gew < § shidemi 6 faeifa
T 46 7 | TE91 1 I8 ‘44 + XY a1 el § g 44 + XX 7 | 370 TV foww-gmeht g
2, TE WG] § I G YohR o FHh I~ HIdT & IAT FB b F 22 + X' T FS FHb! A
22 + Y HAEM B | gEdl 3R & augeehl gt 8 3R had Th & TER 22 + X
FHIHTE T JHh Icd~ i 2 |
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24. Name and explain a surgical contraceptive method that can be adopted by
the male partner of a couple. 3

25. “Biodiversity plays a major role in many ecosystem services that nature
provides.”

(a) Describe any two broadly utilatarian arguments to justify the given
statement.

(b) State one ethical reason of conserving biodiversity. 3

26. One of the major approaches of crop improvement programme is Artificial
Hybridisation. Explain the steps involved in making sure that only the
desired pollen grain pollinate the stigma of a bisexual flower by a plant
breeder. 3

27. Eli Lilly’s contribution for diabetic patients through r-DNA technology has
been overwhelmingly accepted. Explain how ? 3

28. Human Genome Project (HGP) was a mega project launched in the year 1990
with some important goals.

(a) Enlist any four prime goals of HGP.

(b) Name any one common non-human animal model organism which has
also been sequenced thereafter. 3

SECTION -D

Q. Nos. 29 and 30 are case based questions. Each question has subparts with
internal choice in one subpart.

29. The chromosome number is fixed for all normal organisms leading to
species specification whereas any abnormality in the chromosome number of
an organism results into abnormal individuals. For example, in humans 46 is
the fixed number of chromosomes both in male and female. In male it is ‘44 +
XY and in female it is ‘44 + XX'. Thus the human male is heterogametic, in
other words produces two different types of gametes one with 22 + X
chromosomes and the other with ‘22 + Y chromosomes respectively. Human
female, on the other hand is homogametic i.e. produces only one type of
gamete with ‘22 + X’ chromosomes only.

57/5/2 AN Page 17 P.T.O.
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o1 ffra st 2 1 g9 areft T o faehr o1 A qun 35k ot iftrere fafge | 2

YAt

(c) HHa H gafferes [Ta quT Teher giterfera stferft, srforar aret fasr &1 am forget
3Teh Tl TN T Ioei® HITT | 2

30. e IS GeAsia et TS W 3MRH LAt 7, o ATEIG: Uk (fTad e H $9 it
fterfea gt € forereh aRoTHEET Hehuor U1 AT 39 Bd @ aUT T i fiegl B 2 | 33
YhH <h] TS hed & | T8 hlg HEHSE WAl o JicReT T T H1g 91 ol &, T 1
formma aftareatl o ush feifa ST9era 4 BiaT 8 | I o 3gud o fo7u ftare et =1 a2
few 7T T g g TR R | 39 T ST 31EA hieh STTTHY T o 3 ferfia

EEUEEl gfereft 3rfshan wa / 3reran
Y fafrediar SU=R & Srawd
BH WY

HITHA 6T A

Geusiial & T ——»

T o JEITA (Fe) A&7
/ T <1 SIS ALTYT T&l \

Ty >

(@) W% % JFER foha el & ft & W1 o H=or/TshAvT hl Faiferss F9TaHT 8§ 3T

w7 1
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30.

Sometimes an error may occur during meiosis of cell cycle, where the
sister chromatids fail to segregate called nondisjunction, leading to the
production of abnormal gametes with altered chromosome number. On
fertilisation such gametes develop into abnormal individuals.

(a) State what is aneuploidy. 1

(b) If during spermatogenesis, the chromatids of sex chromosomes fail to
segregate during meiosis, write only the different types of gametes with
altered chromosome number that could possibly be produced. 1

(¢) A normal human sperm (22 + Y) fertilises an ovum with karyotype 22 +
XX'. Name the disorder the offspring thus produced would suffer from
and write any two symptoms of the disorder. 2

OR

(0 Name a best known and most common autosomal aneuploid
abnormality in human and write any two symptoms. 2

When a microorganism invades a host, a definite sequence of events usually
occur leading to infection and disease, causing suffering to the host. This
process is called pathogenesis. Once a microorganism overcomes the defense
system of the host, development of the disease follows a certain sequence of
events as shown in the graph. Study the graph given below for the sequence
of events leading to appearance of a disease and answer the questions that
follow :

Incubation Death if immune
period Period of responses and/or
illness medical treatments fail

Period of
decline

Mild signs or symptoms \
No signs or symptoms \

Number of microorganisms —»

//

Time >

(a) In which period, according to the graph there are maximum chances of a
person transmitting a disease / infection and why ? 1
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(b) TT% T 1&g shifo 31 fafgn for T Y Sewam srafer 1 2 2 39 A9 genfa Ao
&1 W feIRgw 51 59 srafyr § Seerar | GG 2 ekt & | 39 fafe crEfiehr) %1 AW

ferfign fog w T g g BT B | 2
A
(b) T ufcreft 319 T TLFAT BT AHIRA AT o ST | 2
(c) Toa smafe & =mifer o difsa (Twfia) =afe o sfaeft s sam areft gfaef
SHITTHTAT h1 T Faiereh grft ?
yferedt 3197 (ufafi) Ica=1 h arett wfeeeft sifdreprati o1 am fofaw | 1
wue - ¢

31. (a) Tordl oft SadrEnfieh! ST IcqTeT Tohd | SRITNTHRT THETH 918 @ | 98 T T
3Icared quT fudeataar & wnw fhet ot Seenfieha deie 6 Af=m aweran
FrATCTeR oY ggram ux feft et 7 | 5
I Tiese % dev #f Frmfalad st % 3o fafaw
() Tt smnfruget o < sEaHieRtr Bq srava wuTet ufterer fee (femt) 6t gt

TATEU | Topgl =R <At = & |
(i) “onifSreRtati i szaw Ifg au sururRl Rt |7 § Seifaa gfg i s @
Iooi@ HITTT |
(iil) T SENTFR § o4 9 IATE Sifed qid SU=T o foIe ofd: R 2 7 3774 3
3 el i Tf FRoT o ffa |
e
b) () TS 2 T T s & S 3R I (EcoRI) Y 3reid Hawaqt yfter s R 1 3
(@) 3T AR I T TTHHLT H dTeAt TUL shl SATEAT HITT |
ID) 38 Yfaeys TSy shl Uge Tore auT foee wore o 9m faRau |

(i) 39 Wicse TSTEAT gy T €1 T T Tois) Selid shl e hEd @ | AIN-SI T T
5 fomior o 3T fireht b1 9l Hifw | 2
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(b)
(b)
©
31. (a)
(b)
57/5/2

Study the graph and write what is an incubation period. Name a
sexually transmitted disease that can be easily transmitted during this
period. Name the specific type of lymphocytes that are attacked by the
pathogen of this disease. 2

OR
Draw a schematic labelled diagram of an antibody. 2

In which period, the number of immune cells forming antibodies will be
the highest in a person suffering from pneumonia ? 1

Name the immune cells that produce antibodies.

SECTION - E

Bioreactors are the containment vehicles of any biotechnology-based
production process. For large scale production and for economic reasons
the final success of biotechnological process depends on the efficiency of
the bioreactor. 5

Answer the following questions w.r.t. the given paragraph :

(1) List the operational guidelines that must be adhered to so as to
achieve optimisation of the bioreactor system. Enlist any four.

(i1) Mention the phase of the growth we refer to in the statement
“Optimisation of growth and metabolic activity of the cells”.

(111) Is the biological product formed in the bioreactor suitable for the
intended use immediate ? Give reason in support of your answer.

OR
(1) ‘EcoRI has played very significant role in r-DNA technology.
(I) Explain the convention for naming EcoRI.

(II) Write the recognition site and the cleavage sites of this
restriction endonuclease. 3

(i) What are the protruding and hanging stretches of DNA produced
by these restriction enzymes called ? Describe their role in
formation of r-DNA. 2
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32. (1) “3 SR UHT <@ T @ Top F Hald 1 Gy (A& 3&9) gH1 Wi § fierr-

ST B |7 W o SR A A, B, O % 3gTaXvT shl HETal 8 3T T <hl IRTwTher shl
ST HIT | 5

YAt

() () A IR T T (tRNA) & THHI-THAIE TshH shl SARAT ShIfTT qT T
gfsham & goehl ftreht 1 Ui SHIfT |
(i) TIHRAE (THH-hgehlal) T TIHIR0T UiehaT &1 IRI 758 YR a1 8 7
ST HITT |
(iii) TH-3TR T T (mRNA) # 3H-37dfed & hal fud g1d & s ? 5

33. (@) (i) U IS b SISAUE H YUIhTY o TehaISITU[sl forehrel hl Sme HIfT | 3
(i) A diwve o ufes yueey #1 faE e sEe feedl IR 9E @l
ATIfeRd HINT | 2
FrerE
(b) () & (FAE HTET) § a9 o qvE 39 o ferehTe ot e it | 3
(i) TSR H A YOT €T gU o SIIST e 36k fohegl =R Wi <Rl Arifehd hifere | 2
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32. (a) “It is sometimes observed that the F, progeny shows a phenotype that

resembles both the parents.” Explain this type of inheritance using the

example of A, B, O blood groups in human. 5
OR

(b) (@) Explain the process of aminoacylation of tRNA and its role in the

process of translation.

(i1) How does initiation of the translation process occur in prokaryotes ?

Explain.

(111) Where are the untranslated regions located on mRNA and why ? 5

33. (a) (1) Explain the monosporic development of embryo sac in the ovule of

an angiosperm. 3

(i1) Draw a diagram of the mature embryo sac of an angiospermic

ovule and label any four parts in it. 2
OR

(b) (1) Explain the formation of placenta after the implantation in a

human female. 3

(i1) Draw a diagram showing human foetus within the uterus and label

any four parts in it. 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

SUBJECT NAME BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/5/2)

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-X, 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 0-70 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:-

e Leaving answer or part thereof unassessed in an answer book.

e  Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

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

e \Wrong question wise totaling on the title page.

e Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

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

e 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 (O)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
Secondary School Examination, 2023

BIOLOGY (Subject Code-044)
[Paper Code: 57/5/2]

Maximum Marks: 70

,\?0'. EXPECTED ANSWER / VALUE POINTS Marks | Tota
SECTION—A
1. | (c)/ Viral infected cells. 1 1
2. | (d)/ Haemophilus influenzae: Blockage of the intestinal passage. 1 1
3. |(@/ gm?yrt 1 1
4. | (c)/ X—Suspensor (2n), Y — Cotyledon (2n), Z— Radicle (2n), U — Plumule (2n). 1 1
5. | (b) /A —(ii), B— (i), C - (iv), D — (iii) 1 1
6. | (b)/ Neanderthal man. 1 1
7. | No correct option is available. 1 1
One mark is to be awarded for attempting the question.
8. | (d)/ Commensalism. 1 1
9. [(d)/ (i) and (iv) 1 1
10 | (c) /Amphibian. 1 1
11 | (@)/ 5 C-T-G-C-A G3 1 1
3G A-C-G-T-C5.
12 | (d)/ A—(ii), B—(iv), (C) — (i), (D) — (iii). 1 1
13 | (b)/ Both (A) and (R) are true, but (R) is not the correct explanation of (A). 1 1
14 | (b)/ Both (A) and (R) are true, but (R) is not the correct explanation of (A). 1 1
15 | (d)/ (A) is false, but (R) is true. 1 1
16 | (c)/ (A)istrue, but (R) is false. 1 1
SECTION B
17 | a) Negatively charged DNA fragments move towards anode under electric field, DNA | Yx 2
fragments separate (resolve) according to their size due to sieving effect of agarose gel.
b) The DNA fragments can be visualised as orange coloured bands in a ethidium bromide |,
stained gel, exposed to UV light. 2
18 | (a) (i) Glomus (or any other correct example) 1
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(ii) It absorbs phosphorus from soil and gives to plants, tolerance to salinity/drought,
resistance to root borne pathogens, increase in plant growth and development.

(Any two)
OR
(b)

¢ Biopsy (followed by further examination)/ histopathological studies, radiography,

computed tomography/CT , magnetic resonance imaging/MRI
(Any two)

¢ In biopsy a piece of the suspected tissue cut into thin sections is stained and
examined under microscope (histopathological studies) by a pathologist/
Radiography is use of X-rays to detect cancer/ Computed Tomography uses X-Rays
to generate a three-dimensional image of the internals of an object/ MRI uses strong
magnetic fields and non-ionising radiation to accurately detect pathological and
physiological changes in the living tissue.

(Marks to be awarded to the explanation of any one technique mentioned by the
student)

Y x2

Y x2

19

(@) Accept all values within 47+2 (years of age)
(b) Accept all values from 6-8 years of age

20

Greater browsing efficiency of goats (competitively superior) than Abingdon tortoise, led to
competitive exclusion of Abingdon tortoise (competitively inferior) due to limited resources.

1 x2

21

Case | -Homozygous dominant

GG X g9
Green Pods Yellow Pods
G G
g [Gg Gy
g | Gg Gg

Phenotype: All green coloured pod

Case I1- Heterozygous dominant

Gy X g9
Green Pods Yellow Pods

i

G g
9 | Gg 99
9 [Gg 99

Phenotype: 50% green & 50% yellow colour pod

Ya

Ya

Ya

Ya
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SECTION C

22

S.L. Miller created electric discharge in a closed flask, containing NHs, CH4, Ho, water
vapour at 800°C temperature, leading to the production of amino acids / organic molecules.

Yax 6

23

(a) Sporozoites (infectious form of Plasmodium) enter in the blood of human through
female Anopheles mosquito’s bite, sporozoites multiply asexually (asexual phase) in
liver, Red Blood Cells (RBCs), and form gametocytes in RBCs of human host which
are taken by female Anopheles mosquito with blood meal, fertilization and further
development take place in the mosquito’s gut leading to formation of sporozoites
(sexual phase), that are stored in its salivary glands hence needs both host for its
continuity.

1

¥ mark

When the mosquito

1 bites another human.,
/2 nlark sporozolites are

injected with bite.

Mature infective stages

(sporozoites) escape from
gut and migrate
to the mosquito
salivary glands.

Parasite (sporozoites)
reach the liver through
blood

15 mark

Mosquito
Host

2 mai
jo— o
The |);hn'pro(lun-s

asexually in lver cells,
bursting the cell and
releasing into the

Human \I)I()()(l, /

Fertilization and
development take place

in the mosquito’s
o
gut. e
T o
-

Female mosquito
takes up gametocytes

with blood meal. Q
Gametocytes
p©

Female
oo ) &

23
S Parasites reproduce

5 ‘\@ ‘/ asexuallv in red blood
Malc T .&, cells
@ Y2 mark

Sexual stages (gametocytes)
develop in red blood cells.

OR

(b) Balanced diet, personal hygiene, regular exercise / yoga, vaccination, proper disposal of
waste, control of vectors, maintenance of hygienic food and water / any other relevant
point (Any Six)

Yax 6

I

Y2 x 6

% x6

24

e Vasectomy

o A small part of the vas deferens is cut / removed, tied-up to block sperm transport

1x2

25

(@) Oxygen production, pollination, aesthetic pleasure of thick woods and flowers, bird
watching, mitigate droughts and floods, cycle nutrients, generate fertile soils, provide
wildlife habitat, maintain biodiversity, provide storage site for carbon, provide

1x2

aesthetic/ cultural/ spiritual values, any other relevant point
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(Any two)

(b)Philosophical or spiritual realisation that every species has an intrinsic value / Moral
duty to care for their well-being / pass on our biological legacy in good order to future
generations.

26

- Emasculation : Removal of the anther from the flower bud before the anther
dehisces.

- Bagging : Covering the emasculated flower with a bag of suitable size to prevent
contamination of its stigma with unwanted pollen.

- Dusting of desired pollen on the stigma and re-bagging.

(Half mark each if only name of process Emasculation and Bagging is mentioned)

27

The animal source of insulin which was allergic/causes other types of reactions to foreign
protein to some people was replaced by insulin developed by Eli Lilly, safe with least side
effects, bulk production to meet the demand, reduces slaughtering of animals, first time
assembled insulin in mature form, addresses ethical issues of using animal product.

(Any three)

1x3

28

(@) (i) Identify all the approximately 20,000 — 25,000 genes in human DNA
(if) Determine the sequences of the 3 billion chemical base pairs that make up human
DNA.
(ii1) Store this information in databases.
(iv) Improve tools for data analysis.
(v) Transfer related technologies to other sectors, such as industries.
(vi) Address the ethical / legal / social issues (ELSI) that may arise from the project.
(Any four)

(b) Caenorhabditis elegans / Drosophila (or any other correct example)

Yax 4

SECTION-D

29

(@) Gain or loss of chromosome due to failure of segregation of chromatids during
cell division cycle is known as aneuploidy.

(b) 22+ XY,22+0

(c) Klinefelter’s syndrome
Gynaecomastia/ feminine development, sterile individual, tall stature, overall masculine
development (Any two)
OR

(c) Down’s Syndrome:

Short statured with small round head , furrowed tongue , partially open mouth , broad palm
with palm crease , physical/ psychomotor/mental retardation , flat back of head , loops on
finger tips , congenital heart disease , big and wrinkled tongue , broad flat face

(Any two)

Yo x2

Yo x2

T x2

30

(@)

e Incubation period
e Infected person may not take precautions during this period as there are no

Yo
Yo
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symptoms of the diseases.

I

1 Yo
e Period of illness Yo
e Number of microorganisms is high and can be transmitted via droplet
infection.
(b) 1
e Time period between infection and appearance of its symptoms. 1
e AIDS/any other correct example 1
e T lymphocytes
OR
(b)
Antigen binding site Antigen binding site
' Yox 4
Light
chain
Y . :
Disulphide bond
Heavy chain
: Y
% 4]
. . x
©) — y
e Period of illness 2
1
e B lymphocytes /B cells &
SECTION-E
31 (@) (i) Optimum growth conditions : Yy x 4
Temperature , pH , Substrate , Salts , Vitamins , Oxygen
(Any four)
(ii) Log phase / Exponential phase 1
(iii)
1
e No
e it needs separation and purification / down-streaming process and quality 1
control testing / needs to be formulated with suitable preservatives / clinical
trials.
OR
(b) (i)
() E-Genus
co — Species 1
R — Strain x4
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(I) — Order of isolation of enzyme
(11) Recognition site — 5 GAATTC 3 1,
3CTTAAGS v,
Cleavage site — Between G and A from both sides p
5GAATTC 3’
3'CTTﬂG 5 1
( NOTE: half mark to be awarded for correct recognition site and half mark for
cleavage site )
(i)
e Sticky ends 1
» Sticky ends form hydrogen bonds with their complimentary cut counterparts, |, ) % 2
this stickiness facilitates the action of the enzyme DNA ligase. 5
32 | (a)
Type of Inheritance: Co-dominance 1
Allele I*i / 11 expresses, A type of sugar in A Blood group, whereas Allele 1818 / IBj
expresses, B type of sugar in B Blood group,
Gametes of A (Blood group) parent will have allele either 1* or i, and gametes of B (Blood
group) parent will have allele either 1B or i, 1 x 8
2
Fusion of gametes containing allele 1* and IB will result in F1 progeny containing alleles
I*IB, expressing both type of sugars (antigen) in AB Blood group hence resembling both the
parents.
// I
Type of Inheritance: Co-dominance 1
Parents 1A 1 1A1A X 1BIB /1B Y5 x2
(A Blood group) (B Blood group) Yo x2
Possible
Gametes 1A i |8 i Yo x 2
F1 progeny 1”18 A
(AB Blood group) 1y
OR
(b)
(i)
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e Amino acid activated in presence of ATP and attached to their cognate tRNA 1
¢ When two charged tRNA are in close contact they form peptide bond. 1
(i) During translation: For initiation the small subunit of ribosome binds to mRNA at start 1x2
codon (AUG), recognised only by the initiator tRNA.
(iii)
e 5 end before the start codon (AUG) and 3’end after the stop codon (UAA / UAG / 1,
UGA).
Y.
e They are required for efficient translation process. ’
3 | @ () ( Meiosis)
Megaspore mother cell »Tetrad
(2n) l(n)
1
3 Mitosis without cell wall formation /<« Degeneration of 3 cells %% 6
Free Nuclear division (one fuctional
megaspore left)
(n)
(Cell wall formation)
8 nuclear stage » Embryo sac (7 celled 8 nucleated stage)
(ii)
Chalazal end
P ® g © ‘Antipodals
@ Polar nuclei Yax4
H—Central cell
: . —Egg
C.g ® { Synergids
Micropylar end
(Any four parts labelling)
OR
(b)(i) After implantation finger like projections appear on the trophoblast called chorionic
villi which are surrounded by the uterine tissue and maternal blood, these tissues become
interdigitated with each other, and jointly form a structural and functional unit between | 1x3

developing embryo and maternal body called placenta.
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(i)

Placental villi

cord
with its
vessels

Yax 4

(Any four parts labelling)

Xll_044_57/5 /2 Biology # Page-10




