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General Instructions :
Read the following instructions carefully and follow them :

()
(ii)
(iii)
(iv)
(v)

(vi)

(vii)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.

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

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

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

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.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries 5§ marks.

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

(x)

in some questions. 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.

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

SECTION - A

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

each. Choose the best option.

Identify the plant in which emasculation is not required for artificial

hybridization. 1
(A) Rice (B) Wheat
(C) Pea (D) Papaya

2. Which of the following is not a component of immune system ? 1
(A) Lymphocytes (B) Plasma Proteins
(C) Red Blood Cells (D) Bone Marrow
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Page 3 of 24 {} *P.T.O.



&

3.

o

39 faehed w1 =9 HIT ST Fet HUHT I gl @

() i fie (ida egfeam) Torea wfed et 2 |

(i) 3TTde sk i HEATTEAT H shaed Uk TF U= (FSH) 1 H97 3=dq TR AT 2 |
(iii) T T= TSl AT Y2k i B & foTt ITa e 2 |

(iv) ATda =sh <ht |rell-smareen (fid fig yreer) 1 Teiedad -eee i #gd & |
forhed

(A) et (ii) S HE 2 | (B) (i) 7 (iii) ¥ & |

(C) e (iv) AEE R | (D) (i) 71 (iv) T2 |

Fufetd (SHeT) JH 1 9= I ;

(A)  forga # mwer fafory <o < v — 12

(B) YR H =Taet shi 3T Rmeha: o wdg (fhed) — 1000 & %0 &

(C) Afvaes S (wfiefien) -fafagar & fou Tee 79 1 3o — aqut fava & 7
faferem ot

(D) SToft (Sig) e — TRl T EE0

3 il o Sfiaget Herd (SIereiree Jm) gRT “armer s fmfor o
(A) THE GAT 3T (B) 3R YT AR

(C) IR qAT 3T (D) 3R, 3T qAT ZHTEX

fopeht it & fafirm gemferat faftmr &t @ aié St 2 e wrifaat vt Seafer foawon
qAfed BT 8 | 38 Had @ —

A) TR-fo=mm (B) A (S1§ &)

(C) Wed (D) THfE

57/1/1 Page 4 of 24 {}



o

O

o

57/1/1 Page 5 of 24 {} *P.T.O.

Select the option that shows correct statements :

(1) Corpus luteum secretes progesterone.

(11) Only FSH attains a peak level in middle of cycle.

(111) LH surge induces rupture of graafian follicle.

(iv) Luteal phase of menstrual cycle is also called proliferative phase.
Options :

(A) Only (i1) is correct.

(B) (1) and (111) are correct.

(C) Only (1v) 1s correct.

(D) (1) and (iv) are correct.

Select the mismatched pair :
(A) Mega diversity countries in the world — 12
(B) Genetically different strains of rice in India — Less than 1000

(C) Robert Mays estimation on global species diversity — 7 million

species worldwide

(D) Zoological parks — Ex-situ conservation

Pomato was produced by fusing protoplasts of
(A) Tomato and Potato (B) Pomegranate and Tomato

(C) Pomegranate and Potato (D) Pomegranate, Potato and Tomato

In an ecosystem, different species occupy different levels and vertical

distribution of species is found. This is called
(A) Stratification (B) Layering

(C) Fragmentation (D) Population
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Which of the following sacred groves is found in Meghalaya ?

Jaintia hills (B) Bastar
Chanda (D) Sarguja

8. In the following figure, two ways of pairing of two homologous pairs of

chromosomes are shown. Which of the following phenomena is expressed ?

(A)
©)

©

ISR

o o

Possibility 1 Possibility 2

Two equally probable -
arrangements at Metaphase 1 /x

give rise to different
chromosome combinations

A A a fa A LA £ (2 onmn
‘-::!an 3 Jm 3 atﬂm SR Ga metes 'rm EETERS EDEFT ==
B E b b b b B B
L AN - L o Ny ” 4
o b i w v

Combination 1 Combination 2

Combination 3 Combination 4

Linkage of genes (B) Independent assortment of genes

Multiple alleles (D) Incomplete dominance

Match Column-I with Column-II and choose the correct option :

Column-I Column-II
Biolistic gun 1. Bacterial cell
Chitinase 1.  Tumour inducing
Ti 1i. Animal cell

Cat* iv. Fungal cell

v. Plant cell

Options :

(A)
B)
©)
D)

57/1/1
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10. The idea of use and disuse of organs for evolution of organism was proposed
by 1

(A) Charles Darwin
(B) Thomas Malthus
(C) Hugo De Vries
(D) Lamarck

11. Which of the following statements about plasmids is incorrect ? 1
(A) Plasmids have the ability to replicate within the bacterial cell.
(B) Their replication is controlled by chromosomal DNA.
(C) They are autonomously replicating circular extra-chromosomal DNA.

(D) They often carry antibiotic resistant genes.

12. Which connective tissue connects ovary to pelvic wall and uterus ? 1
(A) Tendons (B) Ligaments
(C) Cartilage (D) Bone

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) given below :

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

explanation for Assertion (A).

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

correct explanation for Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

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

57/1/1 Page 9 of 24 {} *P.T.O.
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13. Assertion (A) : The population of melanized moths increased in industrial
areas after Industrial Revolution.
Reason (R) : In Industrial environment lichen covered trees were
replaced by soot-covered trees offering better camouflage to
dark coloured moths. 1
14. Assertion (A) : The milk produced by transgenic cow ‘Rosie’ was
nutritionally more balanced product for human babies than
natural cow milk.
Reason (R) : It was human protein enriched milk containing human
alpha lactaglobulin. 1
15. Assertion (A) : Flocs are masses of bacteria associated with fungal
filaments in secondary treatment of sewage.
Reason (R) : Flocs help in digestion of solid waste by anaerobic
respiration. 1
16. Assertion (A) : In terrestrial ecosystem much larger fraction of energy
flows through grazing food chain.
Reason (R) : Grazing food chain may be connected to Detritus food chain
at some levels. 1
SECTION - B
17. (a) Define Humoral immune response. 1
(b) Name any two types of antibodies found to give humoral immune
response in humans. 1
18. (a) (1) How does a farmer use dormancy of seed to his advantage ? 1
% (11) Differentiate between pea seed and castor seed. 1
= OR
§ (b) Identify the stage of follicle where primary oocyte undergoes first
= meiotic division.
% Also mention the products of this division. 2
g;/l/l Page 11 of 24 {} *P.T.O.
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19. Study the sequence of bases in a DNA molecule that is shown below and
answer the questions.

5 — GAATTC - 3'
3'— CTTAAG - 5'

(a) What are such sequences called ? Name the enzyme used that
recognises such nucleotide sequences.

(b) How do these enzymes function ?

20. (a) Analyse the following two cases of sex determination in different
organisms :

Case I : Males have (XO) sex chromosomes and females have two
copies of same sex chromosome (XX).

Case II : Females have two different sex chromosomes (ZW) and
males have two copies of same sex chromosome (ZZ).

Identify the type of heterogamety in each case, giving one example of

each. 1+1
OR
(b) (1) Daifferentiate between a DNA and RNA nucleotide.
(11)) Name the two types of bonds present within a single nucleotide. 1

[
=

(a) Given below is a pyramid found in an ecosystem, where each bar
represents the standing crop available in the trophic level.

PC

PP

(1) Identify the kind of pyramid and with the help of an example
explain the conditions where this kind of pyramid is possible in
nature.

(i1) Write any two limitations of ecological pyramids.
OR

(b) In an ecosystem there was loss of biodiversity due to some project in
that area.

(1) How will biodiversity be affected ? (2 points)
(1) List two major causes of loss of biodiversity.
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SECTION - C

(a) Do all pollen grains remain viable for the same length of time ?

Support your answer with two suitable examples. 2%
(b) How are pollen grains stored in pollen banks ? Ve
(a) What 1s pedigree analysis ? Mention its importance in human

genetics. (2 pts.) 1+1
(b) Analyse the following pedigree and write the

(1) Pattern of inheritance. Y%

(i1) Give one example of disease showing such an inheritance

pattern. V2
O
T EOOe L

(a) How is Hardy-Weinberg expression (p2 + 2pq + q2) = 1 derived ? 2
(b) List any two factors that disturb the genetic equilibrium. 1
Draw a neat diagram of megasporangium of an angiosperm and label any
six parts. %ax6=3
(a) Mention the scientific name of the source plant and the part from

which opioids are extracted. 1
(b) How are morphine and heroin related ? Mention the effect each one

of them has on human body. 2
A farmer grew two varieties of corn crop in field A and B. He grew normal
corn crops in field A and GM corn crops in field B.
He observed that corn borers attacked only in field A. To control it, spores
of Bt were sprayed on field A.
(a) Name the gene in the spores responsible for control of pest. Y%
(b) What effect will the spores of Bt have on insect pest ? 1%
(¢ How has corn plants of field B developed resistance against this

pest ? Explain. 1
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28. Observe the given picture carefully. A mixture of DNA with fragments

ranging from 100 base pairs to 1800 base pairs were separated by

electrophoresis on agarose gel with the following arrangement :

%
LI

®

©

I_||—>|_V|Ve]ls

(a) What result will be obtained in staining with ethidium bromide ?

Explain with reasons.

(b) The above setup was modified as shown below and a band with 100

base pairs was obtained at X.

©

®

L

§
Loy

L
X

|—> Wells

L

What changes were made to the previous design to get a band at ‘X’
Why did the band appear at X ?

SECTION -D

Question Nos. 29 and 30 are case-based questions. Each question has sub-

sections with internal choice in one sub-section.

29. The diagram below shows the distribution of two barnacle species,

Chthamalus and Balanus on a rocky sea shore.

When Balanus is experimentally removed, Chthamalus expands its range

in lower intertidal zone.

57/1/1
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U feremeff 3 o e ¥ HHoT (SHTE) HTRAT GAT I IO Bl TS (TS) TH b g
1 yepR & =g foram | SIieh AT Eafd o1 g3 JTE(Ueh STUTd Gl & | $9 JThi &1

I Hieh ITTATTH! T o IR fIRge :

6007 B J&
500

500 1

@ 375
g 3907 250 250
Z 200-
125
100
| o 11
i

(a) 39 -1 qor 11 & foTu 39eh Sk e & SiH-T%y (SHARRY) & fou

Frsepd feprei ?
FroET
(a) ST ShIEl (HHOT) GRT e STTaifen Tehtor 1 frEqur 81 T 8 2
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(a) Identify and define the ecological phenomenon demonstrated by this

observation. 1
Balanus balanoides Chthamalus stellatus
N\, A /
~La
Highest |
: U intertidal Balanus dessicates in this zone,
tides B e Ol e I
Middle intertidal Where it can survive, Balanus
zone outcompetes Chthamalus for space
Lower intertidal Balanus i= subject to predation in
Zone the lower tidal zone
Lowest
tides
OR
(a) State the principle that explains the elimination of one species. 1
(b) Two different species can compete for the same resource. Give
another example of it. 1
(c) How do species avoid competition in nature ? Explain with an example. 2
30. A student performed some crosses in plants and represented the result in
the form of bar graphs as shown below. Each graph displays the
phenotypic proportion of the progeny. Study the graphs and answer the
questions :
_ 600 B0 [ owarf
= 500
= 5001
= 8
= g -
= = 400+ 375
= R
= g 3007 250 250
= :F
= Z 2001
= 125
100+
0 T T T
| I1 111
Crosses
(a) What can you infer about the genotype of parents in crosses I and II ? 1
OR
(a) Which genetic cross is represented by these crosses ? 1
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(b)

(c)

31. (a)

(b)

57/1/1

- 111 % TR T 3T 770 HhT0T (SFTH) o T o Te=H sHiRT qer STERmEh

T 39 Ugw ol Ioild hIfoT |

8 19T 11 o g UT% § AT THOTHT oh TR R A9 7 5y fehtel Hehd 8 2
yefdia gumfa % g o1 am of fafau |

wglg -

AHa Arel (femt) § Fu=m & TR ieh HRBYST o STAIU Teh I eI 1
Ui HIfT | 3T 319 w1 off Ieorg hifSe & e g g # |

()

(i1)

YAl

T F U b hH (3gTeX0T) 1= few e & St hig off graurit T sRa @ A |
T ITa9[G d S (FAM) Uel B | 3Eme 9 | 3 §=1 Me o T8 oA =g
& qAT AT hl FErrar off TE o1 =TEd 8 | S hEl T AT Hlh T
S STIfTehT <l T dehdieh ol G3Td <INTT St 3= Ta™ Wit § Tgrieh
g e ol ® |
Ha-1— Gt — wdieror @l g

&Y — IR AT &, T STran (Ufufsfefia) e yprates

(ST SHid) 9 | IS TE 8 |
-1 — St — 378 G g W= SSaTie! Tedifed 2 |

6N — I[SATY] |0 & | Jo <hl wdieror featd | 2 |
+Ha-111 — it — s fard

Y — 13 H IEHTULST <hl ST Sgd Y a1 hH TiaRid |

afan Hiaeh 37d: TR At (38 4 &) I TTEsel! a2 AR

mifieess gt 8 | el & afen drees 3mS 3 & % Tm fafe | W@
ST frfay St 32 JuTelt TRIEe o9 § |
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(b)
(c)
31. (a)
(b)
57/1/1

Looking at bar graph of cross III, identify the type of cross performed

and its importance in genetics. 2

What conclusion can you draw from the results of bar graphs of

crosses I and II ? Name the genetic principle illustrated. 1

SECTION - E

Trace the events from fertilization till implantation of blastocyst in

human female. Also mention the site where fertilization takes place. 5
OR

(1) Case studies of some couples are given below. They were not
able to have kids even though the parents were not taking any
precautions. They also do not wish to adopt a child or take the
help of donors. Study these cases and suggest an appropriate

Assisted Reproductive Technology that could help them.
Case I — Female — Normal Reports

Male — Normal sperms but no connection between

epididymis and vas deferens. 1
Case II — Female — Normal eggs but Fallopian tube blocked.

Male — Normal sperms. Male reports are normal. 1
Case III — Female — Normal Reports.

Male — Low sperm count with less motility. 1

(11) Copper releasing intrauterine devices are very effective and
popular contraceptive devices. Name any two copper releasing

IUDs. Write two reasons that make them effective contraceptives. 2

Page 21 of 24 {} *P.T.O.



&

32. (a)

(b)

[OV)
w

. (a)

(b)

57/1/1

(@)

(i1)

e AT shich GRT T ST <h fgspeeft Toamt o g1 @i W aneia
oft 7 37 SR & 11 1 Ieoi@ Hifere, fgi a8 @i 6t of |
ST i Tgeheciia ST 3 s i1 @ feRiyarati @i ke |

AU

T DNA % TTHTcHS S hl ITTEH Fh1g hl HITST T o W I FH &9 &
T TR
5 -ATG ACC GTA TTT TCT GTA GTG CCC GTA CTT CAG GCATAA 3'

@)

(i)

(iii)

(i)

(iii)

(iv)

(i)

(iii)

T WA CHeie 5 A1 3Ieiad 89 It mRNA & 1 3R@ Yaorr
T Y 1S |

Ife 3re@d mRNA &1 GUA T 329 8 df mRNA & 4 / dius
gitsshd hnRNA T § IS 3T5RH i GRI1ST -

(1) U Sharo] g

(2) THHEEH

T H T (FTR0T) T3hH o 991d, 84 aTell Gicieise @l o
Y STeeAl <At T ferat gt 2

39 T e TSI SITtd o1 A feifae St atera mefit 3 ardes aaifan
ek T o ToTU ITer 2 |
38 Tt 1 AW feARge forw T e TerSst 1ot wifffe sTaeed qof
AT 2 | B STt TRera oht sxmea SHifT |
TR () yaTg ® 9 B % U9t T8 Wil Te KR 1 fohg yehr arfa
TgaT g ?
39 U7 o =T 7 wfeh el & | 3Heh! Tk o §f TUTaeTTel! aieh
(3t =1 geire ST |

Al
e - etk T8 2
St Wt § Sg-30h o 9 T 9N fhu 9 arer fafir= wepr < gem-
Sfiat < A1 feTRae Tun ST ST f 97 g1 i 3sar seH 1 fhe TR
TG A & |
TR 3aTehi <hl STUETT e -Iaehi o ITINT o o a1¥ ferfau |
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32. (a)

(b)

33. (a)
(b)
57/1/1

(@)

(i1)

Watson and Crick’s discovery of double helical structure was
based on which two findings. Also mention the name of the
scientists associated with these findings.
Write down the salient features of double helix structure of
DNA (any three points).

OR

Given below is a stretch of DNA showing the coding strand of
structural gene of transcription unit.

5 - ATG ACC GTATTT TCT GTA GTG CCC GTA CTT CAG GCA TTA 3'

@)

(i)

(iii)

(@)

(i)

(iii)

(iv)

@)
(i1)

(iii)

Write the corresponding template strand and m-RNA strand
that will be transcribed along with its polarity.

If GUA of transcribed mRNA is an intron, then depict the
sequence involved in formation of mRNA / mature / processed
hnRNA strand :

(1) In a bacterium

(2) In humans

How many amino acids the resulting polypeptide will have after
the process of translation in humans ?

Name the protozoan species that is responsible for causing the
most serious and even fatal malarial disease.

Name the host in which the parasite completes its sexual stages
and explain the changes taking place.

How does the parasite damage the human body after entering
the blood stream ?

Suggest two effective preventive measures to control the spread
of this disease in endemic regions.

OR
What are bio-fertilizers ?

Name the different types of microorganisms used as bio-
fertilizers in organic farming and explain how each contributes
to soil fertility.

Write two advantages of using bio-fertilizers over chemical
fertilizers.
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