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

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

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

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

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

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

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

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

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

(x) 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.

1. Match Column-I with Column-II and choose the correct option : 1
Column-I Column-II
__a Biolistic gun 1. Bacterial cell
% b. Chitinase i1i.  Tumour inducing
= ¢ T iii. Animal cell
= d Ca* iv. Fungal cell
= v. Plant cell
= Options:
% a b c d
= @A) i 11 111 v
B) 1 % 1 111
C) v v 1 1
D) v 1 v 11
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frem T=Tt w1 3T Geig 9t & Tgfad fierm e mn g |
(i) I IO A(AHT h GRI YehaTiEeh! § GordT & |
(i) =g fRt (He) T T G o1 98 e | |
(iii) I YR o Faior < fotu tewes amaHM @l TR & aaHE ¥ 2 — 2.5 feft 9.
&Y T H G § |
(iv) 9§ YphdTE doh ATAT & 911 36X b TGV LT & |
(@) (ii) (iii) (iv)

(A) REIND T EU-HT  I[EHoh HIoTehT
(ThieH)

(B) T (S1E) Y-S £ REEIGED
(aTe Sthid)

(C) NEEECEIGE] CELIu] JEU-HN G
(ufufsfefie)

(D) koS AfcTh IhATED T gtett —
HIfITehTd

T TEd o IcUTE] ol I i o ToTT 3TuTfereh, STAMRH T FATfd TR T THT0]
HEATAT & -

(A) Trea (B) Sefi-3m=awor

(C) SI-TshEehur / sE-uef=am (D) STET-uTSE

I 1 TS Frcleh VST b1 2Nifor ffa qen i & e Srean 2 2

(A) e (&) (B) &g (fermie)
(C) gfey (iféet) (D) wfey
FfcTREd o | i TG @TEl 4@ &l oeH T8 & ?

(A) @ ufeat (B) Sftemy

(C) (D) Sq-<TTh
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Microbes commonly used in kitchen are
(A) Lactobacillus and Yeast (B) Penicillium and Yeast
(C) Microspora and E.coli (D) Rhizopus and Lactobacillus

The features of some structures of human male reproductive system are
given below. Choose the correct option that matches the features with the

structures.
(1) It opens into the Vasa efferentia through rete testis.
(1) It carries semen as well as urine.

(111) It maintains temperature (2 — 2.5°C) lower than body temperature

for sperm formation.

(iv) It leads to vas deferens that ascends to the abdomen.

@) (11) (i11) @iv)
(A) Seminal vesicle Urethra Scrotum Seminiferous tubule
(B) Prostrate Scrotum Testes  Vas Deferens
(C) Seminiferous tubule Urethra Scrotum Epididymis

(D) Seminiferous tubule Vas Deferens Urethra Sertoli cells

Exploration of molecular, genetic and species level diversity for gaining

products of economic importance is called
(A) Exploitation (B) Bio-prospecting
(C) Bio-patenting (D) Bio-piracy

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

Which of the following is not a component of detritus food chain ?
(A) Dead Leaves (B) Bacteria
(C) Fungi (D) Zooplankton



=

10.

11.

—
N

39 Y 1 g e HHm s 7 fage i sty 1@ A |

(A) 9 (3Ee) B) T

(©) 7&H (D) udrar

3 Uil o Siiageft Herd (e JH) gRT e st fwfor o i
(A) THE AT 3L (B) 3R QAT TS

(C) TR aUT 3AT] (D) 3R, 3T qAT THTX
fr=afafaa 9 9 %= o1 afes Sve Ao 9 IR ST R 2
INEERIGRIRH S (B) s&R

(C) =a (D) wuET

HHEHA qUT WA A0 AW H $=2 3T (J2%) i % T8 CsCl, o o7 dfeue 4
AT 1Tl T ST ThT

(A) ST T IRTAT (B) dTu s WEH T

(C) 3TRUAT ! TH & (D) M T I % (VR e

Fafafea o @ wom it 2f@en SR (dicts =F fueRE PCR) &1 3Tewae T2
T g2

(A) IR ST (B) TR (JTEH)

(C) e A (D) ST GRS

= fomr & ueTa oSl % S TSt % I S % & el T g9t T B | I8 fhe
TTEreT ohl AT hidT & ?
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7. Identify the plant in which emasculation is not required for artificial
hybridization. 1
(A) Rice (B) Wheat
(C) Pea (D) Papaya

8. Pomato was produced by fusing protoplasts of 1
(A) Tomato and Potato (B) Pomegranate and Tomato
(C) Pomegranate and Potato (D) Pomegranate, Potato and Tomato

9.  Which of the following sacred groves is found in Meghalaya ? 1
(A) Jaintia hills (B) Bastar
(C) Chanda (D) Sarguja

10. Messelson and Stahl’s experiment carried out centrifugation in CsCl,
density gradient to separate 1
(A) DNA from RNA (B) DNA from protein
(C) RNA from protein (D) Normal DNA from heavy DNA

11. Which one of the following is not a component required for Polymerase
Chain Reaction (PCR) ? 1
(A) Template DNA (B) Primers
(C) DNA Ligase (D) DNA Polymerase

12. In the following figure, two ways of pairing of two homologous pairs of
chromosomes are shown. Which of the following phenomena is expressed ? 1

Possibility 1 Possibility 2
Two equally probable

— arrangements at Metaphase I

= give rise to different

% chromosome combinations

= £

Combination 1 Combination 2 Combination 3 Combination 4

(A) Linkage of genes (B) Independent assortment of genes
(C) Multiple alleles (D) Incomplete dominance
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TR HEAT 13 | 16 % 7T, Q e QT T & — R0 T il 3TRRUA (A) TAT qaL i
T (R) BT 3ifeha fopam 2 | 57 et o wE IR AR R e (A), (B), (O) 3R
(D) ® T FH G :

(A) FIfHE (A) 3R HROT (R) AT TE & 3R HROT (R), 3o (A) 1 @€ same

HATR |

(B) ke (A) 3T HRW (R) SHI &t 8, Tg HRUT (R), ke (A) i &t =
TE AT R |
(C) AT (A) @&l 7, W] %11 (R) TTeld 7 |

(D) MR (A) Ted &, T HRV (R) T 7 |

AR (A)

%I (R)

AR (A)

T (R)

AR (A)

%I (R)

AR (A)

%I (R)
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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.

13. Assertion (A) : When we see stars, we are apparently peeping into the past.
Reason (R) : What we see today is an object whose emitted light started
its journey millions of years back reaching our eyes now. 1

14. 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

15. 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

16. 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
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(a) <& o fmfor 8 Afeess et Sadiifa (LAB) &t @ gftreeT 8 2
(b) TE & TeH o & TWRELIHR AT T Iec1@ HITTT |

(a) G o Ui I U qeUT Ui Tdi o A fIRau | T ST Th-Ush T off
fefm |
YT
(b) () I =G GshHT (STI) 6 T8 T&d (IR LT |) Yg= o491 Tal &l
ardl @ 7 (8 fereg foflam 1)
(i) HshHU T T W TEAH B B 3 & JeeAdI3 whl feAfay |

Sa-Mrenfirehl 1 fFrafaiad 1 gec fofaw

(a) fcrepfcaa shi Ieafel (Ori o1 IR )

(b) IS spEen AHfshan (qifemis = Fusee) § 39 fohan STt difomist
TS

(a) Uk UTfRfaes df H 9T I o1t Ueh g =1 i &9 & ewiien w7 | fSad
T U (SICATehT) IueTed] TINUT &R R frd I (Wt waet) ot fefud st 8 |

PC

PP

() forfire o gepR <t vg= HIfSTe qen e 3ereter s TEEan | 37 uiieafi
61 e Hfe e whfa 3 36 JehR 1 ffig @va 2 |
(i) e ffiret <t g wmnett o1 Seor@ il |
o
(b) T uTifRfoeh o o & U forelt () i/ 31 < st sta-fafaerar § afa g3 |
() 3o Sa-fafaua fora yer wfaa gl 2 (6% @ o)
(i) Sta-fafaean St afd o g Tg@ SR 6 gt §915T |
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17. (a)
(b)
18. (a)
(b)

SECTION - B

What is the role of LAB (Lactic Acid Bacteria) in preparation of

curd ?

Mention two health benefits of consuming curd.

Name the muscular and glandular layers of female uterus. Mention

one function of each.

OR

(1) Why are STI (Sexually Transmitted Infections) not detected in
time ? (2 pts.)

(11) Write two complications caused in later stages.

19. Write the importance of following in biotechnology :

(a)
(b)
20. (a)
(b)
57/1/2

Or1 (Origin of Replication)

Enzyme Polymerase used in Polymerase Chain Reaction

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.
(11) Write any two limitations of ecological pyramids.

OR

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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(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.

SECTION - C
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.
(b) What effect will the spores of Bt have on insect pest ?
(¢ How has corn plants of field B developed resistance against this
pest ? Explain.

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 :

4 ells
o |uuuluUf

©

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

Explain with reasons.

1

Va
1%
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(b) IWIEd TINH I 9 €T & T AR GH:-HANTG FhIT T q2n X’ 9 100
& T aTeft Tt 7o &8 |

2 E3
SIS

-

-
- -
X -

O,
X’ IR U2 I A % AT Tge el SUHT TS T Uit fohT e ¢ qedt
X T T E T Tehe TS 7

(a) 39 I UTEY o AATeh ATH AT 38 W 6T oot hifete e tifuaiiges e fopu |
(b) T qe Telis Th-gat & fohH TohR Had & ? T8 ¥ Teish o HIHe IO R T8
Tl THTE ST oot HINTT |

e (Arer aHa) ST UshH T AT (& T | S8 TorgE (shradrd)
&1 T 1 o} oo HINT |

(a) N Gl Tl UHEHT THATIY deh SeHed d & 7 o Jgad 3ee h
HEEAl ¥ 319 3T k1 gALH HIfST |
(b) TR Sl (WSIT) H WTeRYT fohH TehR WeTia fopu STd & 2

.

2%

Ve

(a) ST foweryor T g ? WG STTHATTEh! § 36 fohral Gl Hawdl o ool shifeT | 1+ 1

() T &9 T fcaRaa smac =1 favetyor Hifse qen
() =t <Rt gl (Fed) fefau |
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(b) The above setup was modified as shown below and a band with 100

base pairs was obtained at X.

$ ells
ol LT

®

What changes were made to the previous design to get a band at X’.

.

Why did the band appear at X ? 2
(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
Give the schematic representation of oogenesis in human female. Indicate
chromosome number also. 3
(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.

Ve
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(a) &TE— e Rrgr (p2 + 2pq + q2) = 1 i ety o v <hi 718 2
(b) A T 1 hrenl Y et SIS S STETR Sqe i formfera w § |

Qg - o

.

Ve

T HEAT 29 AAT 30 HH- UG T & | Tcdeh U9 o IU-U3 & Fo8 & Teh I9-93 A
FATeTeh foreheq feam man 2 |

U foreneff 3 5 i § FhwOr (SRE) HUAT AT I THUTH I G (T) TTH b gRT
=1 yepr & Tt fomarm | wrieh 71Tk T 1 g9 W feh STUTA ST B | $9 T
ST Hlch ITATTH I o IR foTRge

(a)

(a)
(b)

(©
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@ ; 375
g 2901 250 250
£ 2001
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Ean)

AT hiF-1 qe 11 o foIu 39 SHes el o SiHi-T%0 (SfierEy) & fau =
Trsend faemTeim 2

JAYET
T ShTET (HHOT) gRT fohe STTafIes Gehtor w1 frequr 81 w1 8 2
%~ I11 TR T AT T HhT0T (3hTE) o TR <hl &= HIfSTT a2 SRR
T 39 Ugw o Iocild hIfT |
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Yef¥ia awmta & g %1 am off fafew |
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(1) Give one example of disease showing such an inheritance pattern. Ve

O

n

mOO

O

28. (a) How is Hardy-Weinberg expression (p2 + 2pq + q2) = 1 derived ? 2

(b) List any two factors that disturb the genetic equilibrium. 1
SECTION - D

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

sections with internal choice in one sub-section.

29. 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 :

6001 B2l [JDwarl
500
500 4

— E 400 375

[— s

= 3 300

— é ' 250 250

= 2 200 ﬂ

= 125

= 100 -

= 0 - . .

= I 11 111

= 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
(b) Looking at bar graph of cross III, identify the type of cross performed
and its importance in genetics. 2
(¢c) What conclusion can you draw from the results of bar graphs of
crosses I and II ? Name the genetic principle illustrated. 1
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30. e feu e for # sehet s & ISl FT Soi e qUT <SHTE i SEZMH! 5 7 T
foraeor g TN B |
el TR A O Sl shl 38 T § BT e T |t qionmsa: <ierd <1 foron we
freet STatsaRia & e et TR |
(a) 39 Yeu % JEl (H1ET) o HTUR W 56 uriefass aftered i gga shife qen
3weht gieamT ot ferfau | 1

JHTH SAR S0 STaGaT 39 83 W 50777 I &l 91 8 AN
&= 97787 1 U (F) S |
eI SAARE 8 78 foch @ 911 8, Ferrw W
& T T hieh F95077 Bl Bl ¢ & |

B T FuTeT 31U el R |

(a) 3@ fagra St =men HIfS S T T & foetias sl S i g | 1

() < Tl sifaat wen € gamea & o wul & gendl € | 39 Tsh 31 3
IS 1

(c) Wepfd § STl Tqal & e =T il & ? Ueh ICTEWT hi Terdl & ST HIfre | 2

g - F
31. (a) ogmsfom (Yeerds) § it (A FweEfing TEESTET 6 Th THd
HITReRT & forsh i B 2 |
() TR 6 3T SifvERT w1 AW e aun gitudE AT FHehE g S
ek <hl STEXYT e IH B a1t ShiHeh TR s FUI SHITTT | 3
(i) ufueE ATeT JEeRighite w1 ATk s ST | fohegl = st By AmwifeRa
HIT | 2

AT
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30. 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.

(a) Identify and define the ecological phenomenon demonstrated by this
observation. 1

Balanus balanoides Chthamalus stellatus

¥
S
Rk
\ . T
AT g T
Ot i 3
SR Na
; ¢ &% RS
e o
o { ¥ 3 g
i

oty

Highest
tides Upper intertidal Balanus dessicates in this zone,
zone allowing Chthamalus to thrive

Middle intertidal Where it can survive, Balanus
zone outcompetes Chthamalus for space

Lower intertidal Balanus is subject to predation in
the lower tidal zone

zone

Lowest s _ ‘
tides R R R eI 5
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

SECTION - E

31. (a) In angiosperms, the female gametophyte develops from a single cell
of megasporangium.

(1) Name that cell of megasporangium and describe the sequential
changes it undergoes to form a mature female gametophyte. 3

(11) Draw a well labelled diagram of mature female gametophyte.
Label any four parts. 2

OR
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(b) T frEw 6 o uifeafet = = w1 @ fon ™ 2 | aearigEs Tow
aftfeufe o fergeror Shifse qen afea mifrides sum 1 geme dfv, @ swim
H AT ST Tk | $5%h 13 i oh aileh ohi s i HifT |

uftfearfa 1 - SphTopatt st Tter sfte B e S | Uehd o o |
uftfeufe 2 - mifRe ferat < gieren sreran v w@ gro A o org ST |
uftfeafa 3 —  amaTaeRTela wuTet mifRiess

uffeafa 4 — ey () Freft & forw wems mifiess fafyr |

uftfearfa 5 - mierRor Tk &g S § it ST areft sea-fopan fafir |

w
[\

. (a)

(b)

33. (a)

57/1/2

@)

(i)

(iii)

(iv)

(i1)

(iii)

(i1)

39 T R TSI Yaffe 1 719 ferfae < srerd iR 3R amdes geifen
THeh T 3 fotu ITerh B |
38 Tt 1 AW feARge forw T e TeSst 1ot wifffe sTaeed qof
HAT 8 | B aTet TR shl SR I |
HfUX () TAT8 § T8 8 o I I8 ULSte! Ae IR o e SR &
T g ?
39 U o TR g wefaes TeTarl & o gEehl Ushermd o &f JuTaRmel! aliehi
(Irit) b1 el ST |

CUE
T-3H TR ?
S Tt ¥ Sg-39h & &9 T 394N U o1 arel Tt wehr < gem-
Sfiat < A1 feTRae T ST ST foh 97 g1 i 3ear seH 1 fhd TR
FNTEH H E |
TR IATeh <hl TUEAT SHe-IdTehi o ITAN o gl e forfaw |

e AT hich GRT T ST <h fgspeeft TXamt o g1 @i W aneia
off ? 37 AT o AT T Jooi@ hitT, e T8 @ i o |

ST i fgpeeita G 1 #1 A g fsarst @ ke |
JAYAT
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32. (a)
= o
33. (a)
57/1/2

Given below are certain situations related to birth control. Analyse

each situation carefully and suggest appropriate contraceptive

method that could be used. Also explain its mode of action.

Situation 1 — To prevent entry of sperm into cervix.

Situation 2 — Devices that are inserted by doctors or expert nurses

in the vagina.

Situation 3 — Effective emergency contraceptive.

Situation 4 — Permanent method for male partner.

Situation 5 — Surgical method in female to prevent pregnancy.

(1) Name the protozoan species that is responsible for causing the

(i)

(iii)

(iv)

()
(i1)

(iii)

(i1)

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.

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
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(b) TH DNA % TTEHHS S hl TG 3hTS I hITST T5] o W &l =1 9 &
TR R :
5' - ATG ACC GTA TTT TCT GTA GTG CCC GTA CTT CAG GCA TAA 3'
() % A eI T AT AoIRad & ael mRNA I 1 3@ gavrar

T gY ST | 2
(i) Ife 3rRgd mRNA &1 GUA T 329 8 d mRNA & &4 / dfusa

aftsshd hnRNA T § I1feT 375N i RITST -

(1) S 1

(2) THUFSH 1

(iii) ATH H TAMROT (FICT) T o A o4 aTel] GIUerss @el §
SrfiY 3t ki we fema) Bt 2 1
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(b)

57/1/2

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

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

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

(1) 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

(111) How many amino acids the resulting polypeptide will have after

the process of translation in humans ?
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