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General Instructions :

Read the following instructions carefully and 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.

(i11) 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 sub-parts with internal

choice in one of the sub-parts.

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

Each question carries § marks.

(viti) There is no overall choice. However, an internal choice has been provided
in Sections B and E of 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.
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SECTION - A

Question Nos. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each.

1. Given below is a diagram of T.S. of a monocot seed with parts I, II & III
labelled :

Choose the option where parts I, IT and III are identified correctly.
| II 111

(A) Pericarp, Endosperm, Scutellum

(B) Pericarp, Endosperm, Coleorhiza
(C) Scutellum, Pericarp, Coleorhiza
(D) Coleorhiza, Scutellum, Pericarp

2. The number of autosomes present in a human secondary spermatocyte
(A 44 B) 22
€ 23 D) 46

3. A child with blood group A has father with blood group B and the mother
with blood group AB. Choose the option that gives the correct genotypes of
father, mother and the child :

Father Mother Child
A) IAi IBi 144
B) AIB 144 A 1A
(C) 1IBi 4B 144
(D) IBIB 4B A 1A
57/2/1 ~ 5|Page Okl P.T.O.



4. U SmEe e = § O={ ] frefia s s
Q) Togse = T A
(B) I =afd (=fee)
(C)  Terderi o el AYH (SR 3YH)
(D) forom-Fmrsit Spealt

5. fafefga & & & = fashed fou e dut 3 foshma o1 @&t 3rgshA guiar & 7

O Qi) forr
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A) @), ), @), @v) B) (), @), @), @v)
©) @, @), (), Gv) D) @), (), (@), (1)

6. AfFTEREE % ST BEHTRT ¢ BT 2 :
(A) HIThe T 9UT IfFAIEEE % 3'C % ‘OH’ & =
(B) hIThe TR TUT IfFAIMEE & 5'C & ‘OH’ & &=
(C) hiThe THg TUT =fFerETse s 3'C % ‘H’ & &=
(D) hIThe TR AU IFAIHEE b 5'C & ‘H' & =

7. Gohgeh! STE o CRF o aTet fersmmft 3TRes 1 fe yehr & Smifed feram e B

M 3’
5."

formmmft Sheha REAT (hnRNA) T SUTEIA ST1 T Sehsli<1 oh! T ShAST: & :

@A 7,7 B) 8,7
©) 838 ® 7,8
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o o o
In a pedigree chart O:D represents :
(A) unrelated mating
(B) affected individuals
(C) mating between relatives (consanguineous mating)

(D) Non-identical twins

5.  Which one of the following options shows the correct evolutionary order of

the plants mentioned below ?

(1) Ferns (1) Ginkgo

(111) Zosterophyllum (iv) Gnetales
Choose the correct option.

@) @, (i), (@), @v) B) @), @), ), Gv)
©) @, (1), (), @v) D) av), (), @), (11)

6. The phosphoester linkage in the nucleotides is between
(A) phosphate group and OH of 3'C of a nucleoside.
(B) phosphate group and OH of 5'C of a nucleoside.
(C) phosphate group and H of 3'C of a nucleoside.
(D) phosphate group and H of 5'C of a nucleoside.

7. Given below is a heterogeneous RNA formed during FEukaryotic

M 3’
5."

How many introns and exons respectively are present in the hnRNA ?

transcription :

@ 7,7 B) 8,7
(€ 8,8 D) 17,8
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8.

10.

11.

12.

Shietd-1 qT hicH-11 T €t 718 Al o1 LT hIfT -
HieH- wHieH-11

(a) 3TRTAY UiehmS-1 (i) 18s IAIWTAT (rRNA)

(b) ITRTAT ieATRS-11 (i) THTA IRCTH (SnRNAs)

(c) IANTAT YTeATRS-111 (iii) hn 3TRTTT (hnRNA)
Shicty-1 <Al AGT b1 hictd-11 sl AT o AT T et aTet fershed w1 g

(@ M) (©

A @ @G (i)

B) (i) () @)

(C) @i @) @)

O) @ Gi) (3
frefafaa § @ fora geusia 1 3w fafes st o smaEtties qen senfies Same §
IERISIIEA

(A)  TENE e’ (B) et o,

(C) it sfefaerm (D) St Sferdeg

Ife THHT a1 WA % TIF i1 80 fime asp (fiwd i) I @ Jw ot gaey o
N15/N15: N15/N14 : N14/N14 et e 1 319Td 901 80 7
(A) 1:1:0 B) 0:1:3
C) 0:1:8 D) 1:4:0

frafafaa Sa-Tenfieh srifafeE & @ a8 s %1 =9 Hiv -

(A) YA TSTZH AR H (@1fed) S sl HeaTgeh SuAT o 91 Siedi 2 |

(B) Il SOHRIBRIGH T IUANT ST T o Y (3Mae) 3§ fhan SAan g |
(C)  HTESTR T ST SRR ST oh Jeraehul qeil forerT < fore foran ST 2 |
(D) Terfoug ST 359 T IS FT SITAT o LA & HaTaeh ol T3 Ll & |

T R F-Efienme Y 61 & g1 g & TRUHEEEY gl 8
(A)  wfasHl (TES) 13 B) et (fafuei) w1 5
(C) wferaht (ffie) i w5 gfg (D) i &1 & 1 gfg
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8.  Study the items of Column-I and those of Column-II :
Column-I Column-II
(a) RNA polymerase I (1) 18srRNA
(b) RNA polymerase II (11) SnRNAs
(¢) RNA polymerase III ~ (111) hnRNA
Choose the option that correctly matches the items of Column-I with those
of Column-II :
(@ () (©
@ © @ Q@)
B @) @ @
© @ @) @
D) @ (@) Q@)
9. For commercial and industrial production of citric acid, which one of the
following microbes is used ?
(A) Aspergillus niger (B) Lactobacillus sp.
(C) Clostridium butylicum (D) Saccharomyces cerevisiae
10. If Meselson and Stahl’'s experiment is continued for 80 minutes (till III
generation) then what would be the ratio of DNA containing N15/N15 :
N15/N14 : N14/N14 in the medium ?
(A) 1:1:0 B) 0:1:3
C) 0:1:8 D) 1:4:0
11. Select the correct statement from the following biotechnological
procedures :
(A) The polymerase enzyme joins the gene of interest and the vector
DNA.
(B) Gel electrophoresis is used for amplification of a DNA segment.
(C) PCR 1s used for isolation and separation of gene of interest.
(D) Plasmid DNA acts as vector to transfer the piece of DNA attached to
it.
12. The decrease in the T-Lymphocytes count in human blood will finally
result in
(A) decrease in antigens (B) decrease in antibodies
(C) 1increase in antibodies (D) increase in antigens
57/2/1 ~ 9|Page E5E P.T.O.
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WO &I 13 T 16 T 31 HUF — 3w (A) 31 wRuT (R) U 1w § | 39 9wl % W
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(B) (A) 3R (R) HI wEl &, g (R) g (A) =h! Wel AT 781 &1 W 2 |

€) (A)T&e, W R) TR |

D) (A) T4 7, "d (R) 2 |

13.

14.

15.

16.

17.

AR (A)
R (R)

AT (A)
R (R)

AR (A)

%R (R)

AT (A)

%R (R)

: i e (e wIfeam) TRl g afad i 2 |
: TSRO 1A T % 37d:ER % STV (1 SN W) & foig

FAITTH 2 |

: Fioig § STIeRTor o T Yod UG STt Y T hH & |
. BTAg o UTHIOT &3 § SNEIeRtoT shT THT 3HAfreh <@l T |

: WRhhH AT qoT EHIthed SHAUST G H HshrHeh T oh fo1q

IHERR E |

: Ueh Hshfiel sferd GI T (SIS ) THIHT I HiF g 3Te o 8

Ty T ] HehHU B ST 8 |

: fdeyd TERfedTe ST 4 Uefigiiteh Jfaaiess STmAl

&1 & 9T 32 hiedT @ |

: Yefigifer 3gshy | Ufdeea dEifaees g1 ggae e g fafsme

TgaH T Pstl @27 Pvul A % |

wie -9

ghrerreff foered (A) 37T (B) H & foneft e o1 3 ford |
Q) () o % ufgas i sEfa § 3EH FH 9 g gEel aiadd fefae St sa
IR TR 3T o Sa&™ T SHTC TaH o 90 ST 2 |
(i) NG &% IFTAR HTehieh gl A I@d Yhiaan Sfiaey S &1 am
fafau |

AT

B) (1) T EFA () GHTad €9 9 ofie 3q4 Hd 7 ; R fealaw |
(ii) SgYUrAT 6! feafa § Teh YT P’ T SIREh § 9UT 31 YUl ‘Q’ SSvgs™
3 frefia BT 2 |y P ae Q<Y Turean fafw |
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13.

14.

15.

16.

Question numbers 13 to 16 consist 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).
(C) (A) 1s true, but (R) 1s false.

(D) (A) 1s 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 number of white winged moths decreased after
industrialisation in England.

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

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.

Assertion (A) : Restriction  endonuclease  recognises  palindromic
sequence in DNA and cuts them.

Reason (R) : Palindromic sequence has two unique recognition sites
Pstl and Pvul recognised by restriction endonuclease.

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

(A) (1) Write two crucial changes, the seed undergoes while reaching
maturity that enable them to be in a viable state until the onset
of favourable conditions.

(11) Name the oldest viable seed excavated from Arctic Tundra as
per the records.
OR
(B) (1) Pea flower produce assured seed sets. Give reason.
(1) In case of Polyembryony, an embryo ‘P° develops from a
synergid and the embryo ‘Q develops from the nucellus. State
the ploidy of embryo ‘P’ and ‘Q’.
57/2/1 ~ 11|Page E5E P.T.O.
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18.

19.

20.

Frer feu T et forerur = o st Hifs e foreraes Hafa o QA1 SHeh (@ qe
Torm) o srfrerferd & B &, Teeg I T (Q) qUn Arel () Tafd gHi § e BIa € |

w0

freferfaa wei o 3w forflae -

(a) Teu o Someet faveryor = % YR W foRives i TE=THT 72T 36 YR & fosiyes
&1 Hafe & e i e o Hife |

(b) TG T 38 Yeh o {aIRIveh ol Ush 3Tl faafgu |

ghrerreff foered (A) 37 (B) H § foneft ueh o1 3 ford |
A) T frdl g uitfeafet o1 avia fifse ool o fafeas @) diifia
wferfart (afaamtes) =61 Wt safd & sk § fafda e Hiaare ed 2 |
IE])
(B) WshiHd WGl UAThellsl HSt o ohled o TNUMHEEEY HAANIT W o STl
(TIRSATEZH) o WHe IR H FeE B o LA S1G HATT o A0 TReTl&rd &l
21 & | =T shif fop Tan i g 2 |

e 31 o U AU We % AgEISH] AT o JAsRT S Feidid R T 7 | 38en
J&T0T hieh HETed ffaIRad Fe1 o I feAfE -

50/ ClA|G|A|A|T|T|C|T|T|A] 3

G| T|C|T|T|A|A|G|A|A|T]|¥H

(a) AT IR Sl TEAH i dTel Tiaee USTSH ol A1 faRaw |

(b) wfceier USTEH gRT Yefi-g 1 Shie o S1¢ &TEhi ST 1Y Tl |
(c) 3T TshH H Y= o §T¢ s oTet 3 ol “Faafaar &1 s war s g 2
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18. Study the given pedigree chart in which neither of the parents shows the

trait but the trait is present in both male and female children.

Parents : O

Generation I : é |

Answer the following questions :

(a)

(b)

Write about the trait, also explain the inheritance of such trait in the

progeny on the basis of given pedigree chart.

Give one example of such trait in human beings.

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

A)

B)

Describe any two situations where a medical doctor would
recommend injection of a pre-formed antibodies (antitoxins) into the
body of a patient.

OR
The symptoms of malaria do not appear immediately after the entry

of sporozoites into the human body when bitten by female Anopheles

mosquito. Explain why it happens.

20. Observe the given sequence of nitrogenous bases on a DNA fragment and

answer the following questions :

50 CIA|G|A|A|T|T|C|T|T]|]A]|S3
NG| T|C|T|T|AJA|G|A[|A|T]|5
(a) Name the restriction enzyme which can recognise the DNA sequence.
(b) Write the sequence after restriction enzyme cut the palindrome.
(¢)  Why are the ends generated after digestion called as ‘Sticky Ends’ ?
57/2/1 ~ 13|Page Okl P.T.O.
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21.  vfemeff foehed (A) 31eraT (B) T § fertt weh o1 3T fod |

A)

B)

22. (a)

(b)

23. (a)

(b)

F= few U fitfire & Yepr 1 ggaH hifSu qur 39 YR & filfae & € ug=E

=

HYE
(i) 10,00,000 ST GR Hett 3Ucteds gH i ferfa 1 St o 3trest fifirg 1 @
Hifer |
(i) 3@ fRfire < <Y Ut T 1 I g ATelt STl AT T Seoid I |

Tqug -1

T TEhIedt TRt <Al Tieh TSI § 200 TSS9 6T hiIfehrd & | 39
RIS H fehe Tgmehiefig St (i) g 7
Teh TRV oh STE] ST T 37d: <ol 9Ll o BT (HTEHT) <h1 91T Shifa |

T 1 RO 61 el SHTET S dfe Hieeh 3MegE! (IUD) 1 yurel mdfaierss samen 8 |

THa | g@ gr @i o areft mifeft miert (frew) @ miumor & wfodem gsha
1 ST HIFT |

24, Th AT FTAE! A0 o foTw Tk fowerd W feua @ermn (foewen) o foTT T

TS (BHISITSTE) e qeT Ueh fISmgmsi T o sfte Teptvl (3hie) § ST Jo| e
(F ) fd o &0 fera’uT hl Oe a1 <hi HgTard] Hwehse |
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21. Student to attempt either option (A) or (B).

(A) Identify the type of pyramid given below and write two identifying

features of such a pyramid :

-

OR

(B) (@) Construct an ideal pyramid of energy when 10,00,000 Joules of

sunlight is available.

(11) Mention the energy obtained by the fourth level of this pyramaid.

SECTION - C

22. (a) A bilobed dithecous anther has 200 microspore mother cells per
microsporangium. How many male gametophytes can be produced by

this anther ?

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

23. (a) List two reasons that make copper releasing IUDs as effective

contraceptives.

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

in humans.

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

homozygous female and a heterozygous male for a single locus.

57/2/1 ~ 15|Page Okl P.T.O.
m H]



25.

26.

27.

28.

29.

TRk aXUT gTEf-forert Hqer o1 ford Wb wTfard shtdT & 7 T hi TRl § 3eh!
ST I |

foreht off wet wicreaat & Smeem @ qd g1 & udierr 3 Reenfeai & e aun g & T
s |

(a) 39 TR o qlerT o fopu ST & 7

(b) AT GMEWI: 57 gl o Torw wdieror shid 8 377 9 foiflan |

(c) < il o airiver T foaRae f5@ 5 it sl e foman STran 2 |

(a) TR YR H G¥eINd g, Teft fofelt Ameh Sha gRI YT 1A Tehrileh 1
IYANT Hleh T 3ot H form Yeobm fi=1 2 7 g1 o offer favea Shifsro |

(b) TSI Siwq & © Frenfta Sgfer =1 3wz wf el fepam wman 8 2

(a) U UH! TS o foTU TR STT0@ SHTST i 9TNOT &TwaT <hl = HHT deh dga A & |

(b) < Tl gfg Tl § ¥ o @1 gfg T ferhat gufeedi & forg a1 wemed- quf
AT ST 8 ? 91 7

(c) T5& gufee & fou & Hifia 7 (3wffH) 81 3 Tmfee Jfg T3k STRRET HIT
T 35T gHten off fafau |

Qe -9
9T ST 29 AT 30 hH—ITTE I & |

AR IR H gferan g1 YR A1 Bl 8 : (1) T gk aUn (i) 3utfela gforean | T
TfReTT Teh YhR hT ATITITSS T&IT 3UTTH 8, STafeh IuTfoid Tfeter Ureieh-fafime §; fom
fafime wiar oft sva1 STan 2 Frment stfuaear wfa 8 | wioweft o1op fereft wiism = wfa
ferfirse g & | g s F fearfir=r wenre o wieef) 310y ffifa g & ; 3eh =R 3erewn IgA,
IgE, IgG @1 IgM 2 | 5o gaRT SR forefl Tnrsen § vgel! ST 9T shadT @ o 39
yrafires MR Ed  auT T YA 36 i /ITeHS | 35T AT BT @ af 39
facares srfonan gd § |
(a) <1 YehR i fafime ifdrentati o am TR S srefies qen fodiees gfarean sfra
1 FETfed T 8 |
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25. How does the process of Natural Selection affect Hardy-Weinberg
equilibrium ? Explain with the help of graphs.

26. Samples of blood and urine of a sportsperson are collected before any
sports event for drug tests.
(a) Why there is a need to conduct such tests ?
(b) Name the drugs the authorities usually look for.
(¢) Write the generic names of two plants from which these drugs are
obtained.

27. (a) The insulin synthesised in our body is different from that synthesised
by Eli Lilly company using recombinant DNA technology. Differentiate
between them.

(b) Why the insulin extracted from an animal source is not in use these
days ?

28. (a) Draw a graph for a population whose population density has reached
the carrying capacity.
(b) Out of the two population growth curves, which one is considered a
more realistic for most populations ? Why ?
(¢c) Draw a growth curve where resources are not limiting for the growth
of a population and give its equation.

SECTION-D
Question Nos. 29 and 30 are case based questions.

29. Immunity in our body is of two types : (1) Innate immunity and
(1) acquired immunity. Innate immunity is a non-specific defence
mechanism, whereas acquired immunity is pathogen-specific; it is called
specific immunity too. Acquired immunity is characterised by memory.
Antibodies are specific to antigens and there are different types of
antibodies produced in our body : they are IgA, IgE, IgG and IgM. It
shows 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.

57/2/1 ~ 17|Page E5E P.T.O.
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(b)

(©

(d)

wicraf 379] - ATfeda WioRen i T Skt SR (FHRA 397 Wa) it e
ST R, FT 7

3U-T3 (¢) 31U (d) T & Toreft wes o1 ST faafam

Ife agfaa (SUIE) qaT d FieRd9 37T F 9T feham e at Sfoidor |mm=ra:
IR (FRR) T T I & |

() fqUY bl STEfTehR i o foTu gAR IR o Tferen a § 91 9 a1 forfirse
SR hT Joorg hITT |

(i) SO ST hITTRIST qT Uit SR o JehR 1 4 foifEm |
JAYAT
afsear wfeern fifsea gfaen @ fra g i 2 7

30. AT 61 Teh To[eh § TN TS T HRCAT H Tl iertor shi Ffsham i STereH
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T e G S |
= &9 @ smiEa quf Seie $61s 1 1R T qen Iuesh 3R W fefaRad
T o I ferfae
A
3"< l 5r
- C D o
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(b)

(©

(d)

IREA $TS (Ushet) H EITAT & hIFET TS[eh TUT ST TS[eh shl UEETHT |
3U-TH (c) 31aT (d) T T foret weh o1 3T fetfaw

f § (C) TuT (D) 1 UgHTHT qUT oGS Tshy H 3Rl Tdhdr (HEwd) i
3Ioolg iU |

JHAYAT
IREA ThHe (313) § (C) 7T (D) i srafefa 1 i Hifsw |
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(b) Why 1is 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.

(1) Mention the characteristic of our immune system that is

responsible for the graft rejection.
(11) Name the type of immune response and the cell involved in it.

OR

(d) How is active immunity different from passive immunity ?

30. The process of copying the genetic information from one strand of DNA
into RNA is termed as transcription. The principle of complementarity of
bases governs the process of transcription, also except that uracil comes in
place of thymine.

Study the complete transcription unit given below and answer the
following questions :
3 ¢—f— [p— 5
- C D > g
(T
(a) Name the main enzyme involved in the process of transcription.
(b) Identify coding strand and template strand of DNA in the
transcription unit.
Attempt either sub-part (c) or (d) :
(¢) Identify (C) and (D) in the diagram, mention their significance in the
process of transcription.
OR
(d) Describe the location of (C) and (D) in the transcription unit.
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31. ghemeff foehea (A) 3toa (B) H & fertt wen o1 3T fod |
A) () TH TS (RRIETE) TR S % 3R Sl GUE ST |

(i) STITEIST o Teh INIe YOIRIY 1 To& SR 39! fohral =R a3l
(T o g et |

YAl

(B) HIET WTgHE WHHTHET H B STcl S =13k ohl STRId ok (H-HZ3T |3 ehe) e & |
IS ok <l AT TSR H Bl & | ST 79t o 3 ferRaw |

(i) AT Tk <hl TR T3 o Hal 3eRd | ferfm |
(i) AT <k § FgaTa (o) fera-t srafy qe I @A R 2

(i) A sk H TS qUT Toiels 3109 Sy &R bl ShuST: el 3T 91 ITed
HAE 7

(iv) THA T G <1 Hewd fefau |

32. ghiemeff foehed (A) 3toe (B) T & fertt wen o1 3T fod |

(A) (1) T Y YIRS ST S WRR i ag SteT] (SeiEe) Sifiwen ®f
‘G’ Y ST AT & ? AT <hIfT |

(i) ISR Toheh T TN HId §U ATHHRI S & Jaeq o fafi= awor &
T I |

AYET

B) (1) RS (gEsis) I RS ?
(i) 39 SIgaAt 1 o I fera ST 2 7 fohdl =R Shreom <At smen i |
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SECTION - E

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

A @

(11)

Describe the process of megasporogenesis in an angiosperm.

Draw a diagram of a mature embryo sac of an angiosperm.

Label its any four parts.

OR

(B) The reproductive cycle in the female primates is called menstrual

cycle. The first menstruation begins at puberty.

Answer the following questions :

@)
(11)
(iif)

(iv)

Name the four phases of menstrual cycle in a proper sequence.
How long does the menstrual phase last in a menstrual cycle ?

When and why hormones estrogen and progesterone reach their

peak levels respectively, in the menstrual cycle ?

Give the significance of LH surge.

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

(A) (1) Explain how is a bacterial cell made ‘competent’ to take up
recombinant DNA from the medium.
(11) Explain the steps of amplification of gene of interest using PCR
technique.
OR
(B) (1) What are transgenic animals ?
(11) Why are these animals being produced ? Explain any four
reasons.
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33. Student to attempt either option (A) or (B).
@A

(11)

B) @

(11)

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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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2025

SUBJECT NAME :BIOLOGY (SUBJECT CODE 044) (PAPER CODE 57/2/1)

General Instructions: -

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.

“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.”

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
guestions, 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.

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.

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.

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.

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.

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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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 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:-

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

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

e Wrong totalling 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 totalling on the title page.

e Wrong totalling 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 (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: 57/2/1]
Maximum Marks:70

Q. No. EXPECTED ANSWER / VALUE POINTS Marks | Potal
SECTION—A
1 (B) / 1-Pericarp, I1-Endosperm, I11-Coleorhiza 1 1
2 B)/ 22 1 1
3 (C) / Father-18i, Mother-I1*1B, Child- I*i 1 1
4 (C) / mating between relatives (consanguineous mating) 1 1
5 | (B)/ i), (), (i), (iv) 1 1
6 (B) / phosphate group and OH of 5°C of a nucleoside 1 1
7 D)/ 7,8 1 1
g | @7 A0, B)-i), C)-(i) 1 1
9 (A) / Aspergillus niger 1 1
10 (B) /0:1:3 1 1
11 (D) / Plasmid DNA acts as vector to transfer the piece of DNA attached to it. 1 1
12 (B) / Decrease in antibodies // (D) / increase in antigens 1 1
13 (A) / Both (A) and (R) are true, and (R) is the correct explanation of (A). 1 1
14 (C)/ (A) istrue, but (R) is false. 1 1
15 (A) / Both (A) and (R) are true, and (R) is the correct explanation of (A). 1 1
16 (C)/ (A)istrue, but (R) is false. 1 1
SECTIONB
17 (A)
(1) The moisture content becomes reduced and the seeds became relatively dry Yo +1
,the metabolic activity of the embryo slows down (dormancy).
(i1) Lupinus arcticus / Lupine 1
OR
(B)
(i) Pea flowers are cleistogamous/ shows autogamy/ carry out self pollination.
1
(i) P- haploid/n , Q- diploid/2n
5 +1
/o +Yo 5

XIl_044_57/2 /1 Biology # Page-3



18

(a) Autosomal recessive trait

Normal carrier parents / Heterozygous individuals , transfer defective gene to both
male and female progeny producing affected individuals or homozygous recessive

individuals /!

MO o

Mo Aa & N-"J/"f‘uzmml

(b) Sickle cell anaemia / Cystic fibrosis / Phenylketonuria / Thalassemia / or any

other example

(any one)

Y2

1/2 +1/2

Yo

19

(A)

-In case of snakebite, quick response is required as natural production of

antibodies will take more time therefore preformed antibodies against the snake

venom are injected.

-In tetanus, preformed antibodies are directly injected because quick immune
response is required against deadly microbes.

(Or any other relevant example)

OR

(B) The symptoms do not appear immediately as parasite initially multiply
within the liver cells, and then attack RBCs, resulting in their rupture and,
release toxic substance haemozoin.

Yot+Y2

Yot+Y2

1 x4

20

(@) EcoRl

(b) 5| CAG| 3’ 5{ AATTCTTA| 3
3leTCTTAA S 3 IGAAT!S

(Any relevant representation)

(c) Ends are called as sticky ends because they form hydrogen bonds with their

complementary cut counterparts.

Yo

Yo+l

Y2
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(A)
Expanding age pyramid.
The number of individuals in the pre-productive age group is more than that in
the reproductive age group,

Number of Post reproductive individuals are less than reproductive individuals.

OR
(B)
(i)

Pyramid level Energy level

TE 10 ]

SC [ ] 100 ]
PC | ] 1000 ]

rP| ] 10,000 ]
1,000,000 ] of Sunlight

An ideal pyramid of energy

[¥2 mark for correct pyramid, %2 mark for correct trophic level, ¥2 mark for
correct representation of energy levels]

(ii) 10J

Y2

Y2

% x3

Yo

SECTION-C

22.

(a) 3200 male gametophyte

(b)
-Intine made up of cellulose, and pectin.

-Exine made up of sporopollenin.

Yot+o

23

(a) Copper releasing 1UDs release copper ions that supress sperm motility,
Supress the fertilising capacity of sperms, increase phagocytosis of sperms

(any two)

(b)The oral pills inhibit ovulation and implantation / It alter the quality of
cervical mucus to prevent or retard the entry of sperms.

1+1
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YotY2

Yo

Yo

YotYa

Yo

Yo

25

1/2 MARK]

Mediuumn-steod

/ STABILIZING [1/2 MARK]

favonred .;. - directio " RK

favoured
by natural
‘selection

Number of individuals

DIRECTIOMNAL [1/2 MARK

/2 MARK

S DISRUPTIVE [1/2 MARK] /

(Correct diagram with labelling or correct explanation with diagram to be
considered)

X6
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(a) Sportspersons abuse certain drugs to increase their muscle strength and

26 bulk and aggressiveness for better performance in sports. 1
YotYs
(b) Cocaine/coca alkaloids , cannabinoids , any other correct example
(any two)
(c) Erythroxylum , Cannabis ,any other correct example Yotl2
(any two)
27 (@) Insulin synthesized in our body as prohormone (proinsulin) which contain extra | 1+1
stretch of C-peptide apart from A and B peptide, Eli Lilly company synthesized
insulin in functional form with only two peptide A and B.
(b) Insulin from animal sources caused some allergy or other type of immune reactions 1
to the foreign protein / Insulin can be easily obtained in large quantity from bacteria
(a)
28
______________________________ .

—
2y

Population density

(b)
- Verhulst-Pearl logistic growth/ Logistic growth curve/ Sigmoid growth curve

-Since resource for growth for most animal populations are finite and become limiting
sooner or later.

~
()
~—

Population density (/) —»>

Time (t) ——>

Ya

Yo

Yo
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Equation dN rN / dN (b-d)N / N=Npe"
uation: — = —=(b- =
q dt dt °

Y2

SECTION-D
1 1
29 (a) B-lymphocytes , and T-lymphocytes. ot
(b) Because the antibodies are found in the blood hence antibody-mediated 1
immunity is also called humoral immune response.
(©)
(i) Our immune system is able to distinguish between ‘self” and ‘non-self’ 1
cells/molecules.
(i) Cell-mediated immune response , T-lymphocytes are involved. Yy 41
OR
(d)
Active immunity Passive immunity
When antibodies are produced by Preformed antibodies are injected !
B-cells within the body. into the body for defence
It is produces comparatively slow It provides quick response 1
response
30
@ DNA -dependent RNA polymerase 1
(b) B-coding strand, A-Template strand Yot Ly
(©)
- C is promoter, it is the sequence of DNA where the enzyme DNA Py
dependent RNA polymerase binds for initiation of transcription.
- D is the terminator, it is the sequence of DNA where the process of
YotYa

transcription terminated.
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OR

(d) 1
- Cis located towards 5’ end (upstream) of coding strand 1
- D is located towards 3’ end (downstream) of coding strand
SECTION E
(A)
0] ( Meiosis)
Megaspore mother cell »Tetrad by x 6
X
a1 (2n) l (n) ;
3 Mitosis without cell wall formation /< Degeneration of 3 cells
Free Nuclear division (one functional
megaspore left)
_ (n)
(Cell wall formation)
8 nuclear stage » Embryo sac (7 celled 8 nucleated stage)
(ii)
Chalazal end
‘Antipodals
Polar nuclei oax4
Central cell
Egg
j/ Synergids
4
Micropylar end
(Any four correctly labelled parts)
OR
(B)
(i) Menstrual phase — proliferative / follicular phase — ovulatory
Yo x4
phase — luteal / secretory phase.

(i) 3 -5 days.

Y2
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(iii)

- Estrogen reaches its peak during proliferative phase just before ovulation, Yotz
because it is secreted by the growing follicles.
14641
- Progesterone reaches its peak during luteal phase or secretory phase, it is s
because progesterone is secreted by corpus luteum.
(iv)  LH surge induces rupture of Graafian follicle / the release of ovum /ovulation.
32
(A)
(i) A bacterial cell is made competent by treating it with a specific concentration
of a divalent cation such as calcium, which increases the efficiency with which 141
DNA enters the cell through pores in its cell wall.
(i)
-Denaturation , DNA is heated to a high temperature resulting in the separation Yot+Ys
of two strands of DNA
-Annealing , two primers are annealed to each of the single-stranded template Yoty
DNA.
-Extension , enzyme Taq polymerase extends the primers using the nucleotides Yotlh

provided in the reaction and the genomic DNA as template.

I
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OR

(B)
Q) Transgenic animals : Animals that have had their DNA 1
manipulated to possess and express an extra (foreign) gene are
known as transgenic animals.
(i)  Common reasons to produce transgenic animals are :
-Normal physiology and development , Transgenic animals can be specifically
1 1
designed to allow the study of how genes are regulated and how they affect the s
normal functions of the body and its development.
-Study of disease , Many transgenic animals are specially made to serve as oy
models for human diseases so that investigation of new treatments for diseases is ae
made possible.
. . R . . YotYa
-Biological products , Transgenic animals that produce useful biological
products can be created
. . . . . . 1 1
-Vaccine safety , Transgenic mice are being developed for use in testing the s
safety of vaccines before they are used on humans.
-Chemical safety testing , Transgenic animals are made that carry genes which oy
make them more sensitive to toxic substances than non-transgenic animals. s
(Any Four)
33
(A)
(i)
-Tropical latitudes have remained relatively undisturbed for millions of years 1
and thus had a long evolutionary time for species diversification
-Tropical environments are less seasonal more constant and predictable. Such 1
constant environments promote niche specialisation and lead to a greater species
diversity
1

-More solar energy is available in the tropics which contributes to higher
productivity which leads to greater species diversity.
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(i)

Species richness —»

Area—»

- Alexander von Humboldt

- Within a region species richness increased with increasing explored area
but only up to a limit.

OR
(B)
(i)
-Habitat loss and fragmentation, Deforestation leads to habitat loss and
ultimately causing extinction of animals and plants / When large habitats are

broken into small fragments that also leads to population decline / mammals and

birds with large territories and certain animals with migratory habits are badly
affected.

- Overexploitation, overexploitation of natural resources by humans leads to
extinction of many species / For example overexploitation of Steller’s sea cow
or passenger pigeon or many marine fishes led to their extinction.

-Alien species invasions, When alien species are introduced unintentionally or
deliberately for whatever purpose some of them turn invasive and cause decline
or extinction of indigenous species/ For example Parthenium or Lantana or

water hyacinth pose threat to indigenous species ( or any other correct example)

Yo
Yo

% +%

% +%

Y+
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-Co-extinctions, When a species becomes extinct the plant and animal species
associated with it in an obligatory way also became extinct/ For example unique
assemblage of parasites and plant pollinator mutualism where extinction of one
invariably leads to the extinction of the other

(any three points)

(ii)
- Ex-situ conservation : Threatened animals and plants are taken out from
their natural habitat and placed in special setting where they can be
protected and given special care.

- e.g.: Zoological parks, Botanical gardens, Wildlife safari parks, seed
banks, pollen bank (any two or any other relevant examples)

Yo+

Y% +%
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