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

()
(i)
(ii1)
(iv)
(v)

(vi)

(vit)

(viii)

(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into five sections — Sections 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 8§ marks.

There is no overall choice. However, an internal choice has been provided in
Sections B, C and D of the question paper. A candidate has to write answer for
only one of the alternatives in such questions.

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

Questions no. 1 to 16 are Multiple Choice Type Questions, carrying 1 mark

each.

16x1=16

Embryo formation without fertilization is observed in some species of :
(A)  Maize (B) Rose
(C) Mango (D) Rice

The origin of life according to the early Greek philosophers was transfer

of unit of life from outer space to the different planets in the form of:

(A) seeds (B)  spores
(C) gemmules (D) gametes

57/3/3-13 3 VWMWY P.T.O.
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SISIUgehT qT T hi IRl § fohf&d 81 Tl STETSI-d YOI hi
AT BRA SHAS:

(A)  2n,3n (B) 2n,n

(C)  3n,2n (D) n,2n

THh ST @€ § 3000 fFAdeEed 7, N8 ¥ 160 WA 2 | @ 36 AT
Te W q gEgoH 99 aret &R (SET) o g fohat gt ?
(A) 160 B) 320

(C) 1340 (D) 2680

e H 1850 % W o YT UvE-HIETIR I H JTehideh XU & JHTE h
ey il (TTe) TEl el I bl 3T9ETT Yad J@i oTel el ol

(A) I A A (B) o 37t off

(C) aHl <kl & A oAl (D) 2 <hl g 31t off

frfafea s fowrd 0 @ fog foer @ =afe &1 s +e, 3 &R,
Qia-Iwh Y a1 Hg 3T €9 9 Gal gidl @ ?

(A) TR fagm

(B) = fagm

(C) FeTgTheet fagm
(D) ueaeH fagm

EISTH o TS G191l Th Y &1 SIS oh Yad I8 ard 9ie Wk |1y
LU SHTRAT T | Ikt F |adfd § uiterfard gmm

(A 25% AT : 50% TS : 25% 3
(B) 50% &S : 50% ¥

(C)  50% T : 50% Yo

(D) 25% AT : 50% AT : 25% v
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The ploidy of apomictic embryos developing from the nucellus and
antipodal cells respectively would be :

(A)  2n,3n (B) 2n,n
(C)  3n,2n (D) n,2n

A DNA fragment has 3000 nucleotides, out of which 160 are Guanine.
How many bases having double hydrogen bonds between them does this
DNA fragment possess ?

(A) 160 (B) 320
(C) 1340 (D) 2680

After the 1850s in the post-industrialisation era in England, the expected
effect of natural selection on the number of white-winged moths as
compared to the dark-winged moths was :

(A) Less in number (B) More in number

(C) Both were less in number (D) Both were more in number

In which of the following chromosomal disorders do the individuals have
short stature, small head, furrowed tongue and partially open mouth ?

(A)  Turner’s syndrome

(B) Down’s syndrome

(C)  Klinefelter’s syndrome
(D) Edwards’ syndrome

A Snapdragon plant bearing pink colour flowers is crossed with a
Snapdragon plant bearing white colour flowers. Their F; progeny will
show :

(A)  25% Red : 50% Pink : 25% White
(B) 50% Red : 50% White

(C)  50% Pink : 50% White

(D)  25% Pink : 50% Red : 25% White



© @

T Wi $op (HHsl) o AYHSS (Teeyens) § Tehifa & fam s, fagw,
e, fored qen Infoi & g 3R gie et uitafera gid & | Wit & T i
UgEH i g Toh 3Heh HHUTT T HR 8 :

(A)  THEHIETEE (B)  TTHIaT fRecifcrfeer
C) FHiftaa swgus (D)  &IegiHeT Zis%l
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(14N T1EISM 1 goohl THEATHS ) | 3T UvENq 8 AR o WRY
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(A) HHRd : Wi, 1:16
(B) goehl : Wi{l, 1:31
(C) HhRd : WRI, 1:31
(D) ®cehl : WA, 1:05
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8. A patient is suffering from the infection of the alveoli of lungs and is
showing the symptoms of fever, chills, cough, headache and bluish
coloured lips and finger nails. The patient was diagnosed to be suffering
from the infection of :
(A)  Epidermophyton (B)  Entamoeba histolytica
(C)  Haemophilus influenzae (D)  Salmonella typhi

9. The linking of the antibiotic resistance gene with the plasmid vector of

Salmonella typhimurium by Stanley Cohen and Herbert Boyer was made

possible by the enzyme :
(A) Taq polymerase (B) DNA ligase

(C)  Restriction endonuclease (D) B-galactosidase

10. In an experiment, E. coli is grown in a medium containing 14NH4C1.
(1N is the light isotope of Nitrogen) followed by growing it for six
generations in a medium having heavy isotope of nitrogen (15N). After six
generations, their DNA was extracted and subjected to CsCl
density gradient centrifugation. Identify the correct density
(Light/Hybrid/Heavy) and ratio of the bands of DNA in CsCl density

gradient centrifugation.
(A) Hybrid : Heavy, 1:16
(B) Light: Heavy, 1:31
(C) Hybrid : Heavy, 1:31

(D) Light : Heavy, 1:05

57/3/3-13 7 VWMWY P.T.O.
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12. PCR ¥ Swiu & yadq & foqu fFeffead § @ oF-81 Iushmehi o qmreieH
! T TR § TEUd Hiar 7 ?

(A)

(B)

(®)

(D)
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11. The population growth curve applicable for a population of beetles
growing in nature under unlimited resource conditions available to them

will be :
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12. Which one of the following represents the correct annealing of primers to
the DNA to be amplified in the PCR ?

5 3’
a) 5w 35
3F 5f
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(B) 5, 3’ 31J_|_L5r
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FRU (R) ZRT 37 a1 77 & | 37 3941 & @&l 3% 17 fow 71w #isi (A), (B), (C)
3% (D) 7 & gaa< Ao |

(A) AR (A) 3 HROT (R AT Tal & 3R SR (R), AHAT (A) i
g 1T KAl © |

(B) fishud (A) 3R HRUT (R) gHI T& &, W SRl (R), b (A) H
g AR gt il g |

(C)  AfIHH (A) Wl 3, T PRI (R) TeAd 7 |

(D)  3IfYHe (A) TeId 8, T HROT (R) T 7 |

13. YT (A): AR AAS—T H JHAS FCARR YO AT 7, S 36k
T IRyl | faehfea g S 7 |

SR (R) : THAS SISUSER o ke YUY H fed grar & a1 T o1 o

forenféra &1 STar 2 |

14. YFHg7(A): Tadies dRifuge O Afadfiod Iucteddl 3 3Tk THTHH
farzror & wgrdn e @ |

HR (R) : Rrenfea-a IRIfee 1 YR IHAR W gHdd 2T 8 |

15. 379%97 (A): gehgihdl § IRIYH Hor@ (UffId) ¥ 31e3heh I §IH h
foTe ey (TeTsiEnT) UshA | ST USdl § |

PR (R) : ehgfohal T Ui Toi@ (Yfafafy) # soher 9 3teumhes gMI
BId 8 AT 3TAxheh 3fshY 81 2 |

16. 3797 (A): Trel =Aafth g Uehlgia o Toehrell (S8 3ifuss awa o)
T § Fhd I &fd (FTEE) wgadt 2 |

HRT (R) : UGehIgidl hl @ ST 38 AT ARtk o R IHER & fau
AHEeh qAT 3ATfh e ol hRUT &9 SITdl & |
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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) as given below.

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

correct explanation of the Assertion (A).

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

the correct explanation of the 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): The zygote gives rise to heart-shaped embryo and

subsequently proembryo in most angiosperms.

Reason (R): The zygote is present at the micropylar end of the embryo

sac and develops into an embryo.

14. Assertion (A): The stirrer facilitates the even mixing of oxygen

availability in a bioreactor.

Reason (R): Stirred-tank bioreactors generally have a flat base.

15. Assertion (A): Primary transcripts in eukaryotes are subjected to

splicing to remove the introns.

Reason (R): Primary transcripts contain both exons and introns and

the introns are non-functional in eukaryotes.

16. Assertion (A) : The chronic use of alcohol by a person leads to cirrhosis.

Reason (R): Alcohol addiction at times becomes the cause of mental
and financial distress to the entire family of the addicted

person.

57/3/3-13 11 WAV P.T.O.
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19. m-RNA &1 T& HcdHh Y @S S Th dishd T UEE TG hl He TG
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mRNA 5 - UCAUUACCACGAUUCUUUAAAAGA -3’
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17.

19.

SECTION B

“Amniocentesis is a very useful and important technique, but due to some
reason there is a statutory ban on amniocentesis.” Justify this statement. 2

With reference to the set-ups (A, B and C) given below, of the
electrophoretic separation of a mixture of DNA fragments of varied
lengths, answer the questions that follow :

Well rweu Wl
_,M Cathode Anode ]

DNA fragments
in well — :| I
Current Current T
Gel —— applied applied
particles L :] I
Anode Cathode
Set-up A Set-up B Set-up C

(a) In which one of the two Set-ups, A or B, would you see the DNA
fragments separated and why ? Justify your answer.

(b)  In Set-up C, which one of the two, I/1I, are the bands of longer
fragments of DNA ? Justify your answer. 2

Consider the given data of a hypothetical small portion of mRNA that
codes for a functional polypeptide chain and answer the questions that
follow :

mRNA 5 - UCAUUACCACGAUUCUUUAAAAGA -3’

(a) How many amino acids will be formed from the given codons, if

substitution of ‘U’ by ‘C’ takes place at the 5t codon ? Explain your
answer.

(b)  Write the number of amino acids that would be in the polypeptide
synthesised by a similar mRNA as above, where in the fourth
codon instead of ‘C’ there is ‘U’. Justify your answer. 2

57/3/3-13 13 WAV P.T.O.
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20. (a) Write important features of ‘humus’ formed during the
decomposition cycle in a terrestrial ecosystem. 2
OR

(b) @) Graphically represent the relationship between species
richness and area on a log-log scale for bats and fishes.

(ii))  Write the equation for the relationship as on a logarithmic
scale. 2

21. What is a vaccine ? Write the basis on which it acts when administered in
the body. 2

SECTION C

22. Draw a T.S. of a mature anther of an angiosperm. Label its any three
wall layers and mention their functions. 3

23. A population of snakes lived in a desert with brown sand. Study the
drawings given below showing the change in the population from ‘one’ to
‘two’ over time and answer the question that follows. Brown snakes and

Grey snakes are represented by alleles A/a (Dominant/recessive).

Population-one Population-two
(Migration of Birds)

g BT
o G
"Q’}gdd “"'!9

57/3/3-13 VIV P.T.O.
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() SR T e aifgd Jer Sl U1 MEX 61 ITAN HH o al
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(i)  BfR HIAEUA hl 3 &1

(iii) 3T S
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()

(@)

()
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(a)

(b)

24. (a)

(b)

If the frequency of the recessive trait is 9% in population-one, work
out the frequency of homozygous dominant and heterozygous

dominant snakes.

Name the mechanism of evolution that must have operated so that

population-two evolved from population-one. 3

(1) List two major reasons for using cow-dung in a biogas plant

instead of using domestic sewage.

(ii)  Mention one use of the unspent slurry of the biogas plant. 3
OR

Name the bioactive molecule and its microbial source generally

used by physicians to treat the patients for : 3
(1) Myocardial infarction

(i1))  High blood cholesterol level

(iii) Organ transplantation

25. Differentiate between spermatogenesis and oogenesis in humans on the

basis of the following :

(a)

(b)

(c)

57/3/3-13

When the process is initiated.

Number of functional gametes produced per primary

spermatocyte/oocyte.

Specific site at which meiosis II is completed.
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(A/a) 9T Tl o o9 A9 HiF (FhU0T) T MU | A9 & T8 9T 7 ‘@, b’
TAT ¢’ 31 | Sk o GRIATET (HHICIE) TAT Fy Fald o HHICET 1 TE=H
HIT |

7% 918 (F1275T) F; 98l (#11e157)

(a) s, 31efiT x A, e 6/16 T%e, il
2/16 |%g, A

6/16 ST, 3ref
2/16 ST, reft

(b) &Y, 7 x Whg, A 1/4 sy, stefi
1/4 ST, 3T
1/4 The, A&
1/4 T%he, AT

(c) <, a7afla x ST, areft 3/4 SR, 3refi
1/4 The, A&

ST ‘@’, D’ YT ¢ b IAH hid H Tcdh Seh o S(HICIST hl Tehei hilolT
(9T I8N) |

27. YfIq 3ICEWN I g § WA § WA i fohedl o fHehIet i
ST HIY |
57/3/3-13 18




26. Three crosses were carried out in pea plants with respect to flower colour

violet/white (V/v) and flower position axial/terminal (A/a). Study in the

table the crosses ‘a’, ‘b’ and ‘¢ where parental phenotypes and their F;

progeny phenotypes are given.

Parental plants (Phenotypes)

F; Progeny (Phenotypes)

(a) Violet, axial x white, axial

6/16 white, axial
2/16 white, terminal
6/16 violet, axial
2/16 violet, axial

(b) Violet, axial x white, terminal

1/4 violet, axial
1/4 violet, terminal
1/4 white, axial

1/4 white, terminal

(c) Violet, axial x violet, axial

3/4 violet, axial
1/4 white, axial

Find the genotypes of each of the parental pairs of crosses ‘a’, ‘b’ and ‘c’.

27. Explain any three roles of ‘predation’ in an ecosystem with the help of

suitable examples.

57/3/3-13 19
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(@) feu Tu 3Ht AT oo W AN AT 310 M o foft BamH I
YT Alul Sfdeieq Tareat o o foraent stfemmar (smefiepar) <€ smorft
I =41 2 1

() fopvscht AT & T IS W G & IvENq ST & TSoehl I
e o fau fee faftee wo@ (fog) w gfdee Tomsd rl *am 2
Jfdeed WAt gl ST § ga I Tt fafime <faaierss
ITIehH o1 TTHHTNEh 9g /AT AW fafa | 2

HAAAT

() e WAt EcoRI §RT EIUAT W Tga WM dTel faf¥rse gg=m
I ThT ! Tofau | 2
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28. (a) Give the scientific name of the bacteria widely used in
biotechnology to create a GM cotton crop resistant to bollworm
attacks.

(b) Explain how GM cotton crop is able to resist insect attacks. 3

SECTION D

Questions no. 29 and 30 are case-based questions. Each question has
3 sub-questions with internal choice in one sub-question.

29. Read the passage given below and answer the questions that follow.

In recombinant DNA technology, restriction enzymes are used as they
recognize and cut DNA within a specific recognition sequence. BamH I is
one such restriction enzyme which binds at the recognition sequence
5 G-G-A-T-C-C 3’ and cleaves this sequence between G and G on each
strand, whereas Alu I binds at the recognition sequence 5 A-G-C-T 3’
and cleaves these sequences between G and C on each strand.

(a) If Alul is used to cut the given DNA strand, how many DNA

fragments would be formed ? Write the sequence of each fragment
formed with its polarity. 1

5 C-C-G-T-A-G-C-T-A-T-C-A-G-C-T-G-G ¥

N T e O O O A S R N
3 G-G-C-A-T-C-G-A-T-A-G-T-C-G-A-C-C ¥

(b) Which one of the two restriction enzymes BamH I or Alul will

preferably be used on the same given DNA strand to make a
recombinant DNA molecule and why ? 1

(c) After binding to the two strands of the double helix DNA, where
specifically does the restriction enzyme act to cut the two strands of
DNA ? Write the specific term used for the specific nucleotide

sequences of DNA recognised by a restriction endonuclease. 2
OR
(c) Write the specific sequence of DNA segment recognised by the
restriction endonuclease EcoRI. 2
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30. d= fou Tu Mm@t # wiied qur Wil S gHe Tufse (SHMEEn) % e
3Ty faawor =1 gl T B (STAUSE ST s 2003) | $HhT AT Hih
geifea fFrefefaa weat & 3@ fafe .

85+

B0-B4
75-79
70-74
65-59
60-64
5559
5054
45-49
40-44
35-39

TG (i H)

30-34
25-29
20-24
15-19
10-14

549

0-4

10

85+

BO-B4
75.79
70.74
65.69
6054
55-59
50-54
45-49

Y (ot H)

40-44
35-39
30-34
25.29
20-24
15.19
10.14

5.9

0.4
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30. Study the figures given below that depict the comparative age
distribution of human populations in Sweden and Rwanda. (International
Data Base 2003) and answer the questions that follow :

o 7o [ 5%

85+ Sweden
B0-584

75-79
70-74
65-69
60-64 . .
590 Males 3+ [N - Females
50-54 31.4% 3.3%
45-49 3.3% 3.2%
40-44 3.4% 3.2%

25-29 3.2% 3.1%

Age (years)

20-24 2.8%
15-19 31% 3.0%

0-4 2.7% 2.5%

D—
10% B% E}}'n 4!55 2% 0% 2% 4% EJ% S:’.&. 105
Percent of population

85+ 0.0%|a.1%
Rwanda I
80-84 0.2% l 0.3%

75%-79
70.74
£5.59
B0-64
55.59
50.54
4549
4044
35.39
30-34
25.29

Age (years)

20-24
15.19
10.14
5.9
0.4

Percent of population
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31. ()
(@)
32. ()

(@)

57/3/3-13

TETSl  Jag SM9R dral 3y TRie § F= fshy Fehran S dehel 7 2
fo o feu U SAfeRet 6t TR @ U IW w1 T (gfse) Hifre |

e 61 S w1 AT foawer sar @ Y o a v e 9l

2| I8 F I S d A @ 2

I fou MU wiegq & e 9y filfie & yr o1 9w fafEu |
srerat

39k €T 7T el & 31g fifire =1 webr fafaw |

Qs &

“forystt staeen | gl Uelldl o J9TE i Tase Ak agayieran
(wieifHe) § gt gt 8 |7 WHa ®eX a1 ABO @i S=IFTd <h
eIl & $YF 6 & HINT |

T

“dle T (FH-3AUN) H ST % Tk Tg W e U et

Teh 1Y Th Shs h &T H grar g |7

() &% MUY H GETHS ATl sh! Gfshadr & ‘o (feafam
A 6 wEfaf (Joredt) S =ren HifsT |

i) “‘clp Tais & fEEa & Fwonars FEEe s S 2 17 SR
1 IPT L gL HYA Sl FRETad (ifa) fag Hif |

6 SHIETE & HHd IR § Yfase g o6 §1¢ 8 Hshitd b <hl
HTeT O71% et A< g0 ¢ M de hl & U o772 gq
S =I5k 1 9 hifaT |

(i) w7sHeTg o Sod T ® Hel 871%cls TR gd g
Tt @ qREeT3T sl Iooi@ hifvru |

HAAAT

(i)  HeH 3T§C TUT GaH 39S  si9 &l I faRau |
(i) T * ANFH 7 Thdl I TGS qohihl i &
HIfT |

24




E2E
I
=

(a)

(b)

(c)

(c)

31. (a)
(b)

32. (a)
(b)

57/3/3-13

What can be inferred from the very broad base of Rwanda’s age
pyramid ? Support your answer with the data provided in the figure.

Sweden has an age distribution that is approximately of the same
width near its base as at the apex. What does this indicate ?

Name the type of age pyramid shown above for Sweden.
OR

Name the type of age pyramid shown above for Rwanda.

SECTION E

“The influence of both the alleles in a heterozygous state is clearly
expressed in codominance.” Explain with the help of inheritance of
ABO blood group in humans.

OR
“A group of genes are regulated and expressed together as a unit in

lac operon.”

(1) Explain the mechanism of switching ‘on’ of the structural
genes of lac operon.

(ii)  “Regulation of ‘ac operon’ is referred to be negatively
regulated.” Justify giving a reason.

(1) Describe the life cycle of Plasmodium from the time it enters
the human body till a female Anopheles mosquito bites an
infected person.

(ii) Mention the two events of Plasmodium life cycle that occur
within the female Anopheles body.
OR

(1) Write two differences between malignant tumor and benign
tumor.

(ii)) Explain any three diagnostic techniques for the detection of

cancer.

25 VWAV VWV WWWAAVVNVAWVVVIWWWAWVY P.T.O.
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(i) T I AicdTfed S wq IS digl g1 foefaa el 9w
IR sl ST HITT |
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AYAT
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33. (a) 1) Explain any four devices that flowering plants have developed

to encourage cross-pollination.

(i) Why do plants discourage self-pollination ? State any one

reasomn.

OR

(b) Explain the ovarian and uterine events taking place along with the
role of pituitary and ovarian hormones, during menstrual cycle in a

normal human female under the following phases :
(1) Follicular phase/proliferative phase
(i1)  Luteal phase/secretory phase

(i11)) Menstrual phase
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(C)/ Mango

(B) / Spores

(B) 2n, n

(D)/ 2680

(A)/ less in number

(B)/ Down’s syndrome

(C) /150% pink : 50% white

(C)/ Haemophilus influenzae

(B)/ DNA ligase

RO XN~ WNE

(C)/ Hybrid : Heavy, 1: 31

C/

—_—

Population density (N)

Time (t

RRr R R R R RR R R e

R R R RPRRR R R R R

12.

(B)/

HiL
5' 3' 3' 5l

13.

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

14.

(C)/ Assertion (A) is true, but Reason (R) is false

|

[EEN

15.

(A) / Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

16.

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

SECTION -B

17.

Amniocentesis is very useful in detecting chromosomal disorder in fetus, as it is
misused for female feticides so there is a ban on Amniocentesis

1+1

18

(@ - SetupA,
- DNA fragments being negatively charged move towards the anode on
applying the electric field

Yo
Yo
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(b)- |

- Smaller fragment will move faster as compared to longer fragments of
DNA/ longer fragments will move slower as compared to smaller
fragments of DNA.

Yo

Yo

19. | (a) 8 amino acids, genetic code is read in triplets and there is no change in the Yox 2
number of triplets/ no change in reading frames.
. . th Yax 2
(b) 3 amino acids, the 4™ codon now reads as UGA — a stop codon
20. (@) Humus — Dark coloured, amorphous, highly resistant to Yax4
microbial activities, undergoes decomposition at slow rate,
colloidal, reservoir of nutrients. (Any four features)
OR
(b)
ONE
g 1
S
&
Area —
(i) LogS=LogC+ZLogA .
21. e Vaccine is a preparation of antigenic proteins of pathogen or 1
inactivated/weakened pathogen.
e It is based on the property of memory of immune system, the
antibodies produced in the body in response to these antigens would Y2 X2

neutralize the pathogenic agents and body will show amnestic or quick
response
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SECTION-C

22.

T.S. of mature anther Epidermis
Endothecium

Middle layer

Z‘% lTznpermn ) /X3

NS

:’::Q‘.

o
9LL3E
(Note: Epidermis/Endothecium, middle layers, Tapetum each carry Y2
mark)
Function of first 3 layers— Protection, dehiscence of anther, o+l
Innermost layer Tapetum provides nourishment to the developing pollen grain. 2
23. | (a) Hardy — Weinberg Equilibrium.
P?+2pg +q° = 1
AA+2Aa+aa=1
Since Frequency of grey snakes in the population = 9% =| 9/100 =0.09
g2 =-09
g=03
Sincep+qg=1 Yo
p=1-q
p = 1 - 03 1/2
p= 0.7
The frequency of homozygous dominant (AA) is equal to P2 =0-49
Y
Or the % frequency of homozygous dominant = 49%
The frequency of hetrozygous dominant (Aa) is equal to
2pq = 2 x 0-7 x 0-3 = 0-420r % frequency of Aa = 42% &
1

(b) Natural selection
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24. | (a)
(i) -Cow dung has methanogens or Methanobacterium 1x2
-Cow dung is rich in cellulosic material
-Bacteria grows anaerobically on cellulosic material to produce large amount of
methane. (Any two points)
(if) Used as manure/ fertilizer (Organic) 1
OR
Bioactive molecule | Microbial source
0] Myocardial Streptokinase Streptococcus
infarction Yax 2
(i) High blood Statins Monoascus
cholesterol purpureus
level 72X 2
(iii) Organ Cyclosporin A Trichoderma
transplantation polysporum Y2 X2
25. - :
Spermatogenesis Oogenesis
Q) At onset of puberty 0] In foetal life 1
(i) Four (i) One 1
(iii) Within the (D) In the fallopian tube when
seminiferous tubules of the sec. oocyte gets 1
the testis contact with the sperm
26. | (@) 1 markisto be awarded to all the students if attempted, 1
(b)Violet, axial x White terminal
Parents are heterozygous dominant x homozygous recessive. 1
VVAa x vvaa
(c)Violet axial x Violet, axial
heterozygous for flower colour and homozygous dominant for flower position
VWAA x VVAA 1
27. | — Conduit of energy in the ecosystem. YotYs
Example: Grass-Goat- Lion / Lion (Predator) transfer the energy fixed by plants
in the ecosystem (or any other example)
— Maintain species diversity of prey by reducing intensity of competition.
YotYo
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Example: Extinction of more than 10 species of invertebrates due to removal of
starfish Pisaster (Predator) (or any other example)

—Keep the population of prey under control Yot+o
Example: Cactus feeding Moth (predator)controls the spreading of prickly pear
cactus. (or any other example)

28. | (a)Bacillus thuringiensis 1

(b) GM cotton crop contains Bt toxin protein which exists as inactive protoxins,
but once bollworm ingest the inactive toxin it is converted into an active form due
to the alkaline pH of the gut of the worm, which solubilizes the crystals of the
prototoxin, activated toxin binds to the surface of the midgut epithelial cells of the
worm and creates pores that cause swelling and lysis and death of the insect
caterpillar.

Yox 4

SECTION-D

29.

(a)
e 3/Three fragments

T
¥G-G-C-A-T-C

§-C-T-A-T-C-A-G¥
" 3 GoA-T-A-G-T-C5
5§ C-T-G-G-¥
Ty g}-]&-!’:-t‘:-j’

(b)
e Alul, Alulsite is present in the given sequence and BamH |
site is not given.

(c)
e Sugar phosphate backbone
e Palindrome sequence / recognition site/ restriction site
OR

(€ 5 G-AATT-C3
3 C-T-T-A-A-G5'

(Note : 1 mark for polarity and 1 mark for correct sequence)

Yo

Yo

1/2+1/2

-
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30.

(@) - Rwanda — very broad base of Rwanda’s age distribution indicates a rapidly
growing population/ population explosion/ Increasing population/ expanding
population.

1+1

- Because large number of individuals are in pre-reproduction age group. 1
(b) It indicates that number of individuals in pre-reproductive and post-
reproductive age groups are same. 1
(c) Declining age pyramid.
OR
(c) Expanding age pyramid. 1
SECTION - E
31. | (a)
- The plasma membrane of the red blood cell has sugar polymers that
protrude from its surface and the kind of sugar is controlled by the gene |
present in blood.
- The gene (I) has three alleles IA IB and i 1x5
- The alleles IA and IB produce a slightly different form of the sugar.
- IA and IB are completely dominant over i
- When IA and IB are present as in AB blood group they both express their
own type of sugars and show codominance.
(Note: Marks to be awarded if the above points are represented in the
form of a table or cross)
OR
(b)
(i) Switching ‘on’ of the lac operon
-The lac operon consists of one regulatory gene and three structural
genes (z, y and a)
-The i gene codes for the repressor of the lac operon
-The Z gene codes for beta — galactosidase (3 — gal)
(Beta galactosidase is responsible for hydrolysis of (disaccharide)
lactose into galactose and glucose) 14x8

-y gene codes for permease (which increases the permeability of the
cell to B-galactosides/lactose)

-The repressor protein binds to the operator region and prevents RNA
polymerase from transcribing the operon

-Lactose is the inducer and regulates switching on and off of the operon

-In the presence of inducer, lactose or allolactose, the repressor is
inactivated by interaction with the inducer

XI11_044 57/3/3 BIOLOGY #pg. 8




-This allows RNA polymerase to access the promoter and
transcription proceeds

1 elal X By B In presence of indecer

I l Transcription VA
A aftven —
2 Repressor mRNA lac mENA

| | | oo |

4 B-galactosutane PErimense traroucrtylawn

-
- "|"i’/ﬂ » % & .

% Unactive repressoct

%

(i)  Repressor binds to the operator to inhibit gene expression
therefore it is referred to be negatively regulated.

Yox8

32.

(@) (i) Life cycle of the Plasmodium from the period it enters the human body till

a female Anopheles mosquito bites an infected person.

-Plasmodium enters the human body as sporozoites (through the bite of infected
Anopheles mosquito)

-The plasmodium reproduces asexually in the liver cells initially;

-And then on releasing it in blood to attack the Red Blood cells (RBCs)

-Parasite (plasmodium) reproduces asexually in Red Blood cells (RBCs)

-Resulting in rupture/ bursting of the RBCs

-Several sexual stages (gametocytes) develop in RBCs

-Female Anopheles mosquito takes up gametocytes with blood meal.

/

Y2X 6

X11_ 044 57/3/3 BIOLOGY #pg. 9




When the mosquito
bites another ]lullld]l[l/zl
Ssporozoites are

injected with bite

Parasites [sporozoltes)
reach the liver through

blood [1 /2]
o~ \\

The parasite reproduces

‘ asexually in liver cells,
bursting the cell and
releasing into
the blood

\&?c‘.: [1/2]

[1/2]

Female mosquito
takes up gametocytes)

with blood meal &n
Gametocytes,
o0

Q0

—

% ©D [1/2]

ol Parasites reproduce
/ns(-xlmlly in red blood
cells, bursting the red
@ blood cells and causing
cycles of fever and other
symptoms. Released
parasites infect new

Female

@®.
-9

Sexual stages (gametocytes)

[1/2]

develop in red blood ceils
: red blood cells

(i) - Fertilization of male and female gametocytes,

-production of sporozoites,

-migration of sporozoites into salivary glands of mosquito

OR

(b) (i)

% X 6

1+1
(Any two)

Malignant cancer

Benign Cancer

1) Mass proliferating cells called
neoplastic or tumor cells grows rapidly.

2) It spreads to other parts of the body or
causes metastasis.

3) Invading and damaging the normal
tissues

1) Tumor cells grows slowly| 1 11
2) Itis confined to their orig|
location, or causes no

metastasis
3) Causes little damage in th
tissue

(Any two corresponding differentiation points)

(i)

- Biopsy and/histopathological studies- a piece of suspected tissue or blood
orbone marrow cut into thin section is stained and examined by pathologist.

- Radiography- use of X-rays,

CT -Computed tomography to generate 3-dimensional image

of the internal organs by using X-rays.

-MRI- uses strong magnetic field and non ionising radiations to accurately detect
pathological and physiological changes in the living tissue.
-Antibodies against specific antigens are used for detection of certain cancer.

1+1+1
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- Technique of Molecular Biology applied to detect genes in an individual with

inherited susceptibility to certain cancer.

(Any three techniques)

33.

(@) (i) - Pollen release and stigma receptivity are not synchronized/ Either the
pollen is released before the stigma becomes receptive or stigma becomes
receptive much before the release of pollen.

- Anther and the stigma are placed at different positions so that pollen cannot

come in contact with the stigma of the same flower.
- Self-incompatibility/genetic mechanism/prevention of self- pollen from

fertilizing the ovules by inhibiting pollen germination or pollen tube growth in the

pistil.

- Production of unisexual flower.

(i) To prevent inbreeding depression/ to have more variations for better

adaptation.

OR

(b) Menstrual cycle in a normal human female

Uterine event Ovarian event
0] Proliferative Endometrium of the uterus | Primary follicles in
phase/ regenerates through the ovary grow to
Follicular proliferation under the become Graafian
phase influence of estrogen follicles under
follicles. FSH.
(Secretion of
estrogens by the
growing follicles).
(i) Luteal phase/ | Maintenance of the Ruptured Graafian
Secretory endometrium (thickness) in | follicle transforms
phase the presence of into corpus luteum.
progesterone. (secretes large
amounts of
progesterone).
(iii) | Menstrual Breakdown of the Primary follicles
phase endometrium lining of the | start maturing and
uterus in the absences of developing in the
progesterone from Corpus | ovary under the
luteum. effect of FSH.

1x4

1+1

1+1

Yot+Y2
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