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General Instructions:

Read the following instructions carefully and follow them :

(1)
(i)

(iii)

(iv)

()

(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 — question number 1 to 16 are multiple choice type questions.

Each question carries 1 mark.

Section B — question number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

Section C — question number 22 to 28 are short answer type questions.

Each question carries 3 marks.

Section D — question 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 — question number 31 to 33 are long answer type questions.

Each question carries 5§ marks.

(viii) There is no overall choice. However, an internal choice has been provided

in section B, C and D 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

(x)

57/5/2/22

candidates.

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. 16 x1=16

1. If the sequence of nitrogen bases of the coding strand in a transcription unit
1s 5' — ATGAATG — 3', the sequence of bases in its RNA transcript would be 1

A) 5 —AUGAAUG -3 (B) 5 —-UACUUAC -3
(C) 5 —-CAUUCAU - 3' (D) 5 —-GUAAGUA -3

2.  How many base pairs will be there in 20 nucleosomes in a DNA double helix ? 1

(A) 4000 (B) 40
(C) 20 (D) 2000
3. A person with trisomy of 215t chromosome shows 1
(1) Furrowed tongue (11) Characteristic palm crease
(i11) Rudimentary ovaries (iv) Gynaecomastia
Select the correct option, from the choices given below :
(A) (1) and (v) B) @), (1) and (1v)
(C) (1) and (111) (D) (1) and (11)
4.  Single step large mutation leading to speciation is also called 1
(A) founder effect (B) saltation
(C) branching descent (D) natural selection

5. Observe the schematic representation of assisted reproductive technology
given below : 1

Egg

Injection Needle

N

Sperm being injected

Holding tool  ~ee=r into the cytoplasm of the
egg uging a fine needle

Identify the most appropriate technique depicted in the above diagram.
(A) IUT (B) IUI
(C) ICSI (D) ZIFT
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6. Match the following genes of the lac operon listed in column ‘A’ with their

respective products listed in column ‘B’ : 1
A B
Gene Products
a. ‘1 gene (i) PB-galactosidase
b. ‘2’ gene (11) lac permease
c. ‘a’gene (i11) repressor
d. %y gene (iv) transacetylase

Select the correct option :
Options :

a b c d
@A) @O @@ @ av)
B) @ @ @ av)
©€) @ @ av @
D) @ av) @ @

7.  Which one of the following enzymes a fungal cell should be treated with to

get the DNA along with other macro molecules released from it ? 1
(A) Isozymes (B) Cellulose
(C) Ribonuclease (D) Chitinase

8.  During biological treatment of sewage, the masses of bacteria held together

by fungal filaments to form mesh like structures are called 1
(A) primary sludge (B) flocs
(C) activated sludge (D) anaerobic sludge

9.  Which one of the following is not a characteristic feature of “humus” that is
formed during decomposition of detritus ? 1

(A) amorphous, colloidal, dark coloured substance
(B) amorphous, colloidal, light coloured substance
(C) substance resistant to microbial action

(D) colloidal substance

57/5/2/22 7 WAAAAAAAAAAAAAANAAAAAA, P.T.O.
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10.  SSHUA UM 8 i1 $Heh T BTferd fohU STTd &

(A) L. RBC)
(C) fiamy] TshiHd IR

11. = feu e o= o ok STgasitsh o FNfa yor-hiy < el 1R hl 98T ;

(B) sy &lHl. (WBC)
(D) ferTo] TR hifERT
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(B) A — 3mydE WEE HIRM, B — FHW, C — WAfHs youN FHgh (PEN),
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D — 31998 YfqsamEid hifen

(C) A — 3mydy yfieamar S, B — Wi guey %5 (PEN), C — 3uys™

o
93 IR, D — JIHS

D) A — U TR BRI, B — J0S, C — UYL AfqeAmama Hifdest, D — Jeifies

YOI e (PEN)

12. @W%W(Q&)aﬁﬁ@ﬁﬁqﬁw%uﬁw(ﬁﬁ)aﬁﬁ%mmmm

T R | $HRT I | 38 foehed 1 FHT [EH fomiveh i 78t FHid &

aﬁ%awﬁmw%l

O

oe
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(A) X — Hger™ T

(C)  ferft swreft
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10.

11.

12.

Interferons are proteins secreted by 1
(A) RBC (B) WBC
(C) Bacteria infected cell (D) Virus infected cell

Identify the correct labellings in the figure of a fertilised embryo sac of an
angiosperm given below : 1

\ Primary Endosperm Cell (PEC)

|'] C ¢

(A) A — zygote, B — degenerating synergids, C — degenerating antipodals,

D - PEN

(B) A — degenerating synergids, B — zygote, C — PEN, D — degenerating
antipodals

(C) A — degenerating antipodals, B — PEN, C — degenerating synergids,
D — zygote

(D) A - degenerating synergids, B — zygote, C — degenerating antipodals,
D - PEN

Study the pedigree chart of a family showing the inheritance pattern of a
certain disorder. Select the option that correctly identifies the nature of the
trait depicted in the pedigree chart. 1

O
Oe
ﬁ<5<5

(A) Dominant X — linked (B) Recessive X — linked
(C) Autosomal dominant (D) Autosomal recessive

57/5/2/22 9 WAAAAAAAAAAAAAANAAAAAA, P.T.O.
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TR ST :

(A) AR (A) 3T HR (R) SHI @&l 8 3 HR0T (R), 31 (A) sl Tt sxme sl

2|

(B) e (A) 3R %R (R) SHI W& 7, Tg HRT (R), SATIHUA (A) T et e T

HE 2 |

(C) TR (A) W&l 7, T SRl (R) T & |
(D) AR (A) TeTd 7, T BRI (R) T 2 |

13. IR (A)
I (R)

14. 3IfEREE (A)

%I (R)

15. 3R (A)

%I (R)

16. 3R (A) :

%I (R)
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13.

14.

15.

Question number 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) is false,

Assertion (A) :

Reason (R)

Assertion (A) :

Reason (R)

Assertion (A) :

Reason (R)

16. Assertion (A) :
Reason (R)
57/5/2/22

but (R) is true.

Communities that comprise of more species tend to be

more stable.

: A higher number of species results in less year to year

variation in total biomass.

The sugar-phosphate backbone of two chains in DNA
double helix show anti-parallel polarity.

: The phosphor-diester bonds in one strand go from a

3' carbon of one nucleotide to a 5' carbon of adjacent
nucleotide, whereas those in complementary strand go
vice versa.

In molecular diagnosis, single stranded DNA or RNA

tagged with radioactive molecule is called a probe.

: A probe always searches and hybridises with its

complementary DNA in a clone of cells.

AIDS is a syndrome caused by HIV.

: HIV is a virus that damages the immune system with

DNA as its genetic material.

11 WAAAAAAAMAAMAAAAAAAAAA, P.T.O.
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SECTION - B

17. Answer the questions based on the typical biogas plant diagram given below :
jj — (3as

Digester

(a) Identify X, Y’ and Z’.
(b) Why is dung preferred for the production of biogas ? 2

18. If the base adenine constitutes 31% of an isolated DNA fragment, then
write what will be the expected percentage of the base cytosine in it.
Explain how did you arrive at the answer given. 2

19. (a) “Farmers prefer apomictic seeds to hybrid seeds.” Justify giving two
reasons. 2

OR
(b) Mention one advantage and one disadvantage of amniocentesis. 2

20. Observe the population growth curve and answer the questions given
below :

Population density (N) —

Time (t) —
(a) State the conditions under which growth curve ‘A’ and growth curve
‘B’ plotted in the graph are possible. 1

(b) Mention what does ‘K’ in the graph represent. 1

57/5/2/22 13 WAAAAAAAAAAAAAANAAAAAA, P.T.O.
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21.

22.

23.

24.

25.

26.

57/5/2/22

\

5-G AATTC-3'
3'—CTTAATG—5'

(a)

(b)

(a)
(b)

34 gfcreeH Ustren o1 a7 forftau St &R =6 fafsre swspy st wg=re ar & | 4 &
39 3TIHH I FITHEd & 7
few T fo 4 it o5 Hehd T 3T hd @ ? $Heh ST UTed YT <hi feaflay |

Qg -1
<R GTE *RIAT 370G, @l el § fohe TR fr=1 8 7

“Teh UTIGH H 3TIE @ @A S Tl T IR0 @re @dl § Il &l dehcll & |7
Y o TH H T TR 3@ €I |

I HerhT o WY h afci T RIS § 10 U (hIEEM) 8, A1 38 YoTdI qn
IS § TR oh! G fIRau | 799 Tohm g Hareht H Ueh YUTIIY QT ISl ST & SHehI
am ferget e Hif |

(a)

(b)

(a)

(b)

Jg-drenfiehl s 4 foreft HIfdren 1 ‘Tem SHT STEwE F&6 g ¢ hfowad
3 35 foTu fore Tk HE= & ?

e -Srenfirhl SRRt 8 sriferedtes T < ofirent T Ui hIRT |

ZITAT 1 fcehe1e IHeh! I TETE T Th A1 7 Fio Sfaehe e fg-oma & i
ERIEGIE

“gfcepdiad fg-3ma 1 e Sfdehdiad T S W Had qe1 gall 9 SEdd Bl
2 17 QioTereh e <hl ggrdr 4 Saredn hIfvu |

farftr= fersryent = foru faftr Sfiai <t rfvreafa wrferar, srqut senferar sreram wrgsferan
% &9 § B Gl & | T o Teh AYaa IaTel hl gl § 39 YhR o ST hi
it =1 Tw HifT |
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21. -G AATTC-3
3'—CTTAATG—5'

22.

23.

24.

25.

26.

57/5/2/22

(a) Name the restriction enzyme that recognises the given specific
sequence of bases. What are such sequence of bases referred to as ? 1

(b) What are the arrows in the given figure indicating ? Write the result
obtained thereafter. 1

SECTION - C

(a) How is the grazing food chain different from the detritus food chain ?

(b) “The detritus food chain may be connected to the grazing food chain
at some levels in an ecosystem.” Give an example in support of the
statement. 3

If the cells in the leaves of a maize plant contain 10 chromosomes each,

write the number of chromosomes in its endosperm and zygote. Name and

explain the process by which an endosperm and a zygote are formed in

maize. 3

(a) Why must a cell be made ‘competent’ in biotechnology experiments ?
How does calcium ion help in doing so ?

(b) State the role of “biolistic gun” in biotechnology experiments. 3

(a) Why does DNA replication occur within a replication fork and not in
its entire length simultaneously ?

(b) “DNA replication is continuous and discontinuous on the two strands
within the replication fork.” Explain with the help of a schematic
representation. 3

Expression of different genes for different traits may show dominance,

incomplete dominance or co-dominance. Write about expression of such

genes with the help of one example each. 3

15 WAAAAAAAAAAANAAAAAAAAAA P.T.O.
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27. (a) Tropical regions harbour more species than the temperate regions.

How have biologists tried to explain this in their own ways ? Explain. 3
OR
(b) (1) What does an ecological pyramid represent ?

(i1)) The Ecological pyramids may have an ‘upright’ or an ‘inverted’

shape. Justify with the help of suitable examples. 3
28. Identify a, b, ¢, d, e and f in the table given below : 3
Sl. No. Organism Bioactive Molecule Use
1. Monascus purpureus a b
2. c d Antibiotic
3. e Cyclosporin A f
SECTION - D

Q. No. 29 and 30 are case based questions. Each question has 3 sub-

questions with internal choice in one sub-question :
29. Read the following passage and answer the questions that follow :

“Mosquitoes are drastically affecting the human health in almost all the
developing tropical countries. Different species of mosquitoes cause very
fatal diseases so much so that many humans loose their life and if they
survive, are unable to put in productive hours to sustain their life. With

the result the health index of the country goes down.”

(a) Name the form in which Plasmodium gains entry into (1) human
body (2) the female Anopheles body. 1

(b) Why do the symptoms of malaria not appear in a person immediately
after being bitten by an infected female Anopheles ? Give one reason.
Explain when and how do the symptoms of the disease would appear. 2

OR

57/5/2/22 17 WAAAAAAAAAAAAAANAAAAAA, P.T.O.
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(b) Explain the events which occur within a female Anopheles mosquito

after it has sucked blood from a malaria patient. 2
(¢c) Name a species of mosquito other than female Anopheles and the
disease, for which it carries the pathogen. 1

30. In a human female, the reproductive phase starts on the onset of puberty
and ceases around middle age of the female. Study the graph given below
regarding menstrual cycle and answer the questions that follow :

5 S |rsH -
£ E — e
=]
Developing Regressing
Developing follicle Mature follicle corpus luteum corpus luteum

P e

Ovarian events
-]

Ovulation
=
55 Estrogen
@
BE
g E N
£ Progesterone
3
g
&
L5
-
Days r —— g
1 i : . 11 13 15 17 19 21 23 25 27 29/1
Menstruation Follicular phase Luteal phase Next cycle
(Proliferative phase) (Secretory phase) begins
(a) Name the hormones and their source organ, which are responsible
for menstrual cycle at puberty. 1

(b) For successful pregnancy, at what phase of the menstrual cycle an
early embryo (upto 3 blastomeres) should be Implanted in the Uterus
(IUT) of a human female who has opted for Assisted Reproductive
Technology (ART) ? Support your answer with a reason. 1

(c) Name the hormone and its source organ responsible for the events
occurring during proliferative phase of menstrual cycle. Explain the

event. 2
OR
(¢) In a normal human female, why does menstruation only occurs if the
released ovum is not fertilised ? Explain. 2
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31.
T
AN
799 7Y [ T
(a) SRBId o WTehfceh st fafir= el & 2t 2 |
(i) U T H EITT 7T Tehfeh IL01 <h TR i Tg=THT |
(i) FIUE T SRR o TG et (FIct) @I dTel AN 1 TThIdeh ol
Yo U ST Shl 3TETT 31fereh &1 TR | e hif |
(i) HHESAT HEhATT feh 6l T oh! QT Hehdl & | Tsh 3TET hl TEHdl &
T HIT |
AYAT
(®b) (1) =Y T SH T -3 T+ foqu 35S qen 32P w7 IuA & fohaAr ?
T HIT |
(i) 37 5= § F=fefaa & me fafe
(1) Gt aur
(2) HAIHZ
(iii) SRR 37a H 3h g foru e sk 61 fafa |
32. (a) (1) U ASHIHS NG 6l HETAT ¥ IRV shi TREeT3 1 9 i |
(i) SRS H BT ! fHeh hl ST HITT |
AYAT
(b) (i) <hact AR T Shi HEmAT & TSt Gl H eSS Aieni NIkl § qRusa
YUTShIY o forenférd B o1 STTf=RIT I |
(i)  FTTaysdt g i @ fohe JhrR =T B 7
(iil) o1 3 3H YehR T 10 foIRaT <t Hea (3TTamia: ) Tgme & & |
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SECTION - E
31.
!
=
=
=
] White Dark
k= Winged [\ Winged
b2 moth moth
b
QT
=)
g
=
Z
Phenotype / Trait
(a) Natural selection operates in different ways in nature.
(1) Identify the type of natural selection depicted in the graph
above. 1
(i1) In England after industrialisation, the population of dark
winged moths were more favoured than white winged moth.
Explain. 2
(i11) Anthropogenic action can enhance the rate of evolution. Explain
with the help of an example. 2
OR
(b) (1) Why did Hershey and Chase use “58 and “2P’ in their
experiment ? Explain. 1

(1) State the importance of (1) blending and (2) centrifugation in
their experiment. 2

(i11) Write the conclusion they arrived at the end of their
experiment. 2

32. (a) (1) Describe the events of spermatogenesis with the help of a A
schematic diagram.

(1) Explain the role of hormones in spermatogenesis. 5
OR

(b) (1) Show the development of megaspore mother cell upto the
formation of mature embryo sac in flowering plants with the
help of labelled diagrams only.

(11) How does geitonogamy differ from xenogamy ?
(i11) Name the type of flowers that are invariably autogamous. 5
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?3. (a) () AT GaTEs pBR 322 1 AoHIcHS ool s fefaiad Wi o
Jmifehd $IT (1) Bam HI =&« (2) tfuftfom ufaqelt s (3) ‘ord’
(4) ‘rop’ SfH |
(ii) ‘rop’ SfH i yfErR! foTfaT |
(iii) T FAMT HATEh § SR Fageh IR & | I FAIN-T J5hH i Fohg
TR ST T ?
(iv) FHT Hargsl B aErg fagde i smen fave Afsrrar (sasie
AT Tl HTeeh IFAT A1 &l AT & 7
YAl
(b) () 39 AHM HT oS A1 fARGT ST qaep o G I TSH Bl TR Hloh
3G 30 (VSR I HT L AT |
(i) 39 "aE® =1 AW Ay Sae 3w g o fofim S 1 o
(qamep) e | Wi A <k fotu femarm wman 2 |
(i) 31 (F®) qen gfa-3mef (THEE) e ford ThR s s & 7
(iv) STETTeRd: TUTART qaTeh o W19 H UTS(d! Sifad @i T8 & 9Td ?
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33. (a)

(b)

57/5/2/22

@)

(i1)

(iii)

@iv)

@)

(i1)

(iii)
@iv)

Draw a schematic diagram of the cloning vector pBR 322 and
label (1) Bam HI site (2) gene for ampicillin resistance (3) ‘ori’

(4) ‘rop’ gene.
State the role of ‘rop’ gene.

A cloning vector does not have a selectable marker. How will it

affect the process of cloning ?

Why is insertional inactivation preferred over the use of

selectable markers in cloning vectors ?
OR

Name the nematode (scientific name) that infects the roots of

tobacco plant and reduces its yield.

Name the vector that is used to introduce nematode-specific

genes into the host plant (tobacco).
How do sense and anti-sense RNAs function ?

Why could parasite not survive in a transgenic tobacco plant ?

5



EEE
ﬁ%
=

57/5/2/22 RPAVE S

24



