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All questions are compulsory.

This question paper consists of four Sections A, B, C and D. Section A
contains 8 questions of one mark each, Section B is of 10 questions of two
marks each, Section C is of 9 questions of three marks each and

Section D is of 3 questions of five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of 2 marks, one question of 8 marks and all the three
questions of 8§ marks weightage. A student has to attempt only one of the

alternatives in such questions.

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

Toreft fomidfi DNA & fou wem =i gva =61 8 fop 98 smam 6 oo § Tt
ol T8 9 3G & Y 59 ¢ HR A 9 § ishiaae HLal & ?

Why is it not possible for an alien DNA to become part of a chromosome
anywhere along its length and replicate normally ?

ISR hl 38 319 <1 9W falge fEd sl & T W@aa Sie
%1 IS BT § |

Name the stage of cell division where segregation of an independent pair
of chromosomes occurs.

Uil T A 91907 < T8 T R Ueh Jehfodeh @iq oy |

Write an alternate source of protein for animal and human nutrition.

T UH UIY T 3G ST Sl G H U Hguh o &9 H ST 3R 9T Uersti
T B 2 |

Give an example of a plant which came into India as a contaminant and
is a cause of pollen allergy.

sm-www%@ﬁﬁwmmﬁ%ﬁ%ma@mm
|

Name the type of association that the genus Glomus exhibits with higher
plants.

MY AT YfqEqeTcHes 3T9eSH fagrd Jdsu |

State Gause’s Competitive Exclusion Principle.

TS DNA Wenfieht & faw sfiamwdia (Sedifere) aur wash Sifsemret §
DNA % JIahvl § SEHTe foht ST aret Usmgwl o 9 fofiaw |

Name the enzymes that are used for the isolation of DNA from bacterial
and fungal cells for recombinant DNA technology.

HHE 3G § C Uise shi YRl Sarsy |

State the role of C peptide in human insulin.
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SECTION B

FA-HRG! T ATk A1 fafRge | 97 3 199 5= § wA-AfRgd 1 & =i
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Write the scientific name of the fruit-fly. Why did Morgan prefer to work
with fruit-flies for his experiments ? State any three reasons.

OR

Linkage and crossing-over of genes are alternatives of each other. Justify
with the help of an example.

UEh AT (VEhNTfe™) o @@ i gt s9se | fhefl e =afe § I8

. o <
G fohE TR Iged B 2

List the symptoms of Ascariasis. How does a healthy person acquire this
infection ?

foret wififeufaehl doemiia &= ® SMa ferenviicegiarstd Sl Agwqul
qftrehT THATST |

Explain the significant role of the genus Nucleopolyhedrovirus in an
ecological sensitive area.

T tE o1y TRt samy S wma sHeen & yonfiia gig 6 feufa
TR Bl & |

Construct an age pyramid which reflects an expanding growth status of
human population.

3SR o g8 3R qdY o offT TER T H JUH hHIVT R 37 IREeT |
feoqofy Hife St 376 Tag & HE FA B |

Describe the mutual relationship between fig tree and wasp and
comment on the phenomenon that operates in their relationship.
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How have transgenic animals proved to be beneficial in :
(a)  Production of biological products
(b)  Chemical safety testing

15. Ueeam (dfees) feaes fohd T 1 il 8 ? 9uemsy | 2

How does a restriction nuclease function ? Explain.

16. 37 T HRhI o (I T GHIAET 1 DNA HI gt pefert ataqt feor - @
o oI Serl 2 | 2

Explain the two factors responsible for conferring stability to double helix
structure of DNA.

17. Tug™ H, 9d I USSR @ B (RR) aTeT Wi 1 Jeamef ISRt
e B (rr) AT Gidl b |1 FehLUT hUl T A 3Th! TaM T8 0 o+ e

Tt Bt TS Tk o | 2
(a) TS el 1 Tehe BT AU TET ATl | THT FA 2
(b)  3E Y= ! {8 TH B ST SITaT 8 2

In Snapdragon, a cross between true-breeding red flowered (RR) plants
and true-breeding white flowered (rr) plants showed a progeny of plants
with all pink flowers.

(a)  The appearance of pink flowers is not known as blending. Why ?

(b)  What is this phenomenon known as ?

18. U UiYad U e W L.H. o 3= TGV ¥ 1 YHTE Ul 8, faIRan | 2

Write the effect of the high concentration of L.H. on a mature Graafian
follicle.
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SECTION C

19. UINU-Ish H FHUS HT FA1 HE Bl &, IRET | FH{d H HeH-9 P ALEAhd
Hisd TAATST |
State the function of a reservoir in a nutrient cycle. Explain the

simplified model of carbon cycle in nature.

20. 39 ThIh 1 A [IRGT TG 3IHehT U HIfST T g1 3 DNA TUE[ hl
9 - H FEral e 8 S egaw (Widee) TSHIfFAus 1 3TN hich
4 & |
Name and describe the technique that helps in separating the DNA

fragments formed by the use of restriction endonuclease.

21. = foun @ o # yonfa — e Ty fo@En T R | 39k A U W1 W/
T o FHEIIER S N |

yeTtd fagean (wgfg) ——
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The following graph shows the species — area relationship. Answer the
following questions as directed.
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(a)  Name the naturalist who studied the kind of relationship shown in
the graph. Write the observations made by him.

(b)  Write the situations as discovered by the ecologists when the value
of ‘Z’ (slope of the line) lies between
(i) 0-1and 0-2
(i) 0-6 and 1-2
What does “Z’ stand for ?

(c) When would the slope of the line ‘b’ become steeper ?
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Community Service department of your school plans a visit to a slum
area near the school with an objective to educate the slum dwellers with
respect to health and hygiene.

(a)  Why is there a need to organise such visits ?

(b)  Write the steps you will highlight, as a member of this department,
in your interaction with them to enable them to lead a healthy life.

A= @ @ "Rl H @, B e, D o T FA E, TR
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Teh ITYTH IGTELVT oh! FERIT & ITJher! (fRLuT hl HHSST |
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Explain adaptive radiation with the help of a suitable example.

(a)
(b)

(a)
(b)

Cite an example where more than one adaptive radiations have
occurred in an isolated geographical area. Name the type of
evolution your example depicts and state why it is so named.

wH fhl g IUDs & M forfge 5@ am o1 fomem g 2
aa TRt § F R YRR yuEeil gl w1 %W $d 3,
gHATRU | 3

Name any two copper releasing IUDs.

(a)
(b)

(a)
(b)

Explain how do they act as effective contraceptives in human
females.

et el < sifg:so gferall Y et smee S gedt del # faefid g€ # of
gHEeY foh 3 T o6l fohE YRR WicHTiRd A H Heg whidl B | 3

YT
AT o TThIRT i Tgehisdl FIT hal AT 8 ? Ehl ALSISMIEHT hi
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Make a list of any three outbreeding devices that flowering plants have

developed and explain how they help to encourage cross-pollination.
OR

Why are angiosperm anthers called dithecous ? Describe the structure of

its microsporangium.

(a) SheenfeE o for amafies waiern 39 fau fovm yehr anmyesrdt B 2,
ferfay |

(b) UH HE @ foehed THMSY ek g1 STagrl qeEqul aTedl gemsti
3 T8 B od |

(a) State how the constant internal environment is beneficial to
organisms.

(b)  Explain any two alternatives by which organisms can overcome
stressful external conditions.

Qus D

SECTION D

TIEA-AA T TR <hl Hfshal FHASY S W TR a1 Ui H Bl § 98t
1 e 2 | I8 AR w4 a2

AT

foret IgamE o WG IR § YW K T b 916 IHeh! Uashid hi kAT
HHATRT |

Explain the process of sewage water treatment before it can be

discharged into natural water bodies. Why is this treatment essential ?

OR

Explain the process of replication of a retrovirus after it gains entry into
the human body.
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(a)  Where does fertilization occur in humans ? Explain the events that
occur during this process.

(b) A couple where both husband and wife are producing functional
gametes, but the wife is still unable to conceive, is seeking medical
aid. Describe any one method that you can suggest to this couple to
become happy parents.

OR

(a) Explain the different ways apomictic seeds can develop. Give an
example of each.

(b)  Mention one advantage of apomictic seeds to farmers.

(c) Draw a labelled mature stage of a dicotyledonous embryo.
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(a)  Describe the various steps of Griffith’s experiment that led to the

conclusion of the ‘“Transforming Principle’.

(b)  How did the chemical nature of the ‘Transforming Principle’ get
established ?

OR

Describe how the lac operon operates, both in the presence and absence of

an inducer in E.coli.
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Question Paper Code 57/3

BIOLOGY (THEORY)
SECTION A

Why is it not possible for an alien DNA to become part of a chromosome anywhere
alongitslength and replicate normally?

Alien DNA must be linked to ori / origin of replication / site to start replication.
[1 mark]

Name the stage of cell division where segregation of an independent pair of
chromosomes occurs.

Anaphase-1 of Melosis -1/ Anaphase -1.

[1 mark]
Write an alternate sour ce of protein for animal and human nutrition.
Single cell protein / Spirulina

[1 mark]

Give an example of a plant which came into India as a contaminant and is a cause of
pollen allergy.

Parthenium / Carrot grass.

[1 mark]
Name the type of association that the genus Glomus exhibits with higher plants.
Symbiosis/ Mycorrhizae / Mutuaism.

[1 mark]
State Gause's Competitive Exclusion Principle.
Two closdly related species competing for same resourees, cannot coexist indefinitely (the inferior
will be diminated).

[1 mark]

Namethe enzymesthat are used for theisolation of DNA from bacterial and fungal cells
for recombinant DNA technology.

Bacteria: lysozyme = %5, fungi: chitinase =%
[1 mark]
Sate therole of C peptide in human insulin.

C-peptide (extra stretch of polypeptide) which makes the insulin inactive/ proinsulin isinactive
because it contain C-peptide.

SECTION B

Write the scientific name of the fruit-fly. Why did morgan prefer to work with fruit-flies
for his experiments? State any three reasons.

Drosophila melanogaster = ¥

Grown in smple synthetic medium, complete the life cycle in two weeks/ short life cycle, single
mating produce more progeny , dimorphism, many heritable variations/ easy to handle.

(any three) = 1%
[2 marks]
OR

Linkage or crossing-over of genes are alter natives of each other. Justify with the help
of an example.
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In Drosophilaayelow bodied white eyed female was crossed with brown bodied red eyed male,
F, progeny produced and intercrossed the F, phenotypic ratio of Drosophila deviated
significantly from Mendel’s 9:3:3:1, the genes for eye colour & body colour are closely located
on the ‘X’ chromosome showing linkage & therefore inherited together, recombinants were
formed due to crossing over but at low percentage. = %2x4

[2 marks]
List the symptoms of Ascariasis. How does a healthy person acquire this infection?
Internal bleeding, muscular pain, anaemia, blockage of intestina passage.
(any three) = 1%
Intake of water, vegetables/ fruits/ foods contaminated with eggs of the parasite. = %2

[2 marks]

Explain the significant role of the genus Nucleopolyhedrovirusin an ecologicalsensitive
area.
Species specific, narrow spectrum, insecticidal application (IPM), no negative impact on plants
/ mammals/ birds/ fish / even non target insects. = ¥2x4

[2 marks]

Construct an age pyramid which reflects an expending growth status of human
population.

Post-reproductive (%)

Reproductive (Y2

Pre-reproductive
(*2) Expanding
Construction of Pyramid = Y2

[2 marks]

Describe the mutual relationship between fig tree and wasp and comment on the
phenomenon that operatesin their relationship.

Wasp - helpsin pollination / pollinator (specific)
Oviposition / seeds and ovules used for nourishing larva.
(any two) = Yot
Co evolution exists between their close specific tight relationship. = 1
[2 marks]
How have transgenic animals proved to be beneficial in:
(@  Production of biological products
(b) Chemical safety testing

d  (Rose- transgenic cow) produced human protein / dphalactalbumin enriched milk, apha
1 antitrypsin used to treat emphysema. = ¥2+%%

b)  (Toxicity Testing) - more sengtive to toxic substances, results obtained in lesstime. =Y2+Y%
[2 marks]

How does arestriction nuclease function? Explain.
Restriction nuclease cut DNA at specific Sites=1
exonuclease cuts DNA at the ends, endonuclease cuts at specific position within DNA. /

QB365-Question Bank Software




QB365-Question Bank Software

Restriction endonuclease cuts the DNA at specific pallindromic sequence. = Y2+%
[2 marks]

16. Explain thetwo factorsresponsiblefor conferring stability to double helix structure of
DNA.

Ans. Presence of H-bonds, the plane of one base pair stacks over the other, complementarity,
presence of thymine in place of uracil.

(any two) = 1+ 1
[2 marks]

17. In Snapdragon, A cross between true breeding red flower (RR) plantsand true breeding
white flower (rr) plants showed a Progeny of plantswith all pink flowers.

(@ The appearance of pink flowersisnot know as blending. Why?
(b) What isthe phenomenon known as?

Ans. (8 R (dominant allelered colour) is not completely dominant over r (recessive allele white
colour) / r maintainsits originality and reappear in F, generation. = 1

(b) Incomplete dominance =1
[2 marks]
18. Writethe effect of the high concentration of L:H. on a mature graafian follicle.
Ans. Rupture of graffian follicle, release of ovum / secondary oocyte / ovulation = 1+1
[2 marks]
SECTION C

19. State the function of a reservoir in a nutrient cycle. Explain the simplified model of
carbon cyclein nature.

Ans. Function : To meet the deficit which occurs due to imbaance in therate of influx & efflux. =1

CO, in ulmosphcre,_\
]/2) / ]-/2\ Combustion of fossil

Photosynthesls Bugning of forests fuels for vehicels,
(terrestrial food chains) fuelwood and electricity and heat

\ organic debris
f’” \

(/2)Respiration and
[1/2) decompositon

| Photosynthesis $rigon =
| (aquatic food /

| . chains)
CO, in # Organic
sediments _—— " __=|

water b=
——T — T I L
T 7—"1—]‘_‘[ ﬁj__,
|L=<' Ay l e - Limestone and l'i)nlm'mlc e e

rganism =

= = e Tt
[ (“1]( areous - L T o s e
. sediments =— - Bl s iay L

I
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CO, in atmosphere
/ (¥4 Burning
(*2)
(*2)

L Combustion of
Respiration fossil fuel

(land & aquatic life)

- ()
Decomposition Photosynthesis

= 1ox4

Detritus ;
Terrestrial
S~ food chain

Carbon-cyclein Biosphere

Name and describe the technique that helpsin separating the DNA fragments for med
by the use of restriction endonuclease.
Gel electrophoresis = %5,
DNA are -vely charged, forced to move towards anode, electric field in agarose gel matrix,
separate according to their size/ sieving effect, smaller fragments moves faster and further than
the larger. = ¥2x5

[3 marks]
Thefollowing graph showsthe species-area relationship.Answer the following question
as directed.

Speciesrichness ——

Area ——

(@ Namethenaturalist who studied the kind of relationship shown in the graph. Write
the observation made by him.

(b) Write the situations as discovered by the ecologists when the value of 'Z' (slope
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of the line) lies
() OlandO0.2
(i) O.6and 1.2
What does'Z' stand for?
When would the slope of the line 'b' become steeper ?
Alexander Von Humboldt. = %
Within aregion species richness increased with increasing explored areabut only up to a
limit. =%
I. the dopes of regression lines are smilar / unaffected distribution in an area/ normal
range = %
ii. thesope of regression is steeper when we analyse the species area relationship
among very large areas like entire continent = %2
Z (dlope of the line) regression co-efficient = %2
If speciesrichnessismore/ 0.62 - 1.2 =%
[¥2x 6 = 3 marks]

22. Community Service department of your school plansavisit to a sum area near the
school with an objective to educate the sum dweller swith respect to health and hygiene.

@)
(®)

Why is there a need to organize such.visits?

Write the steps you will highlight,as a member of this department, in your
interaction with them to enable them to lead a healthy life.

To create awareness about disease and their effects on the body / about immunization /
health and hygiene. = 1

Disposal of waste

Control of Vectors

Hygienic food and water / fresh drinking water /

Balanced diet / Regular exercise/ Yoga

(any four) = %x4=2 [1+2=3 marks]

23. ldentify 'a’, 'b','c’, 'd', '€ and 'f' in the table given below :

Ans. a

No. | Syndrome | Cause Characreristics | Sex
of affected Male/Femal eBoth
individua
1 Down’'s Trisomy | ‘@ (i) ‘b’
of 21 (i)
2 ‘¢ XXY Overd| ‘d
masculine
devel opment
3 Turner’s A5 with | ‘€ (i) ‘f
OX (i)

short statured / small round head / furrowed tongue / partially open mouth / palm is broad
/ physical development retarded / psychomotor development retarded / mental
development retarded .

(any two) = Y2
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24. (a)
(b)

Ans. (a)

()

25. (9

(b)
Ans. (a)

()
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both / male and femae = %
klinefelter's syndrome = %2
male =%
sterile ovaries/ rudimentary ovaries, lack of secondary sexual characters. = %2
femae=1%

[¥2x6= 3 marks]
Explain adaptive radiation with the help of a suitable example.

Cite an example where more than one adaptive radiation have occurred in an
isolated geographical area. Namethe type of evolution your example depicts and
state why it is so named.

Darwin finches/ black birds (on Galapagos islands), evolved from original seed esting
features, into insectivorous & vegetarian featuresin different habitat / idands. = ¥2x3=1v%

Australian marsupias and placental mammals. = %2
Convergent evolution, more than one adaptive radiation occured in isolated geographical
area. =Y>+Y
[3 marks]
Name of two copper releasing |UDs.
Explain how do they act as effective contraceptives in human females.
Intra Uterine Devices - CuT, Cu7, Multiload 375
(any two) = Yot
Supress sperm motility, supress fertilizing capacity of sperms, increase phagocytosis of
sperms within utreus.
(any two) = 1+1 [3 marks]

26. Makealist of any three out breeding devices that flowering plants have developed and
explain how they help to encour age cr oss-pollination.

Ans. (i)

Time of pollen release and stigma receptivity are different (not synchronized), self
pollination prevented.

Anther & stigma are placed at different positions, so the pollen can not come in contact
with the stigma of the same flower.

SAf incompatibility, genetic mechanism (prevent the pollen germination on the sigma.of the
same flower)

Production of unisexua flowers/ dioecious plants, cross pollination ensured.
(any three) = (%2 x 6)
[3 marks]
OR

Why are angiosperm anthers called dithecous? Describe the structure of its
micr ospor angium.

AnNS. o

Anther bilobed, each lobe of anther has two theca. = ¥2+Y%

Microsporangium surrounded by four wall layers/ epidermis, endothecium, middle layer
and tapetum. = 1

In young anther a group of compactly arranged homogenous cells called sporogenous
tissue occupies the centre of each microsporangium which produce microspores/ pollen
grains. =1

[3 marks]
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(@ State how the constant internal environment is beneficial to organisms

(b) Explain any two alter natives by which or ganisms can over come stressful exter nal
conditions.

(@ Permitsal biochemical reactionsto proceeds with maxima efficiency, enhances fitness of
species. = Y+
(b) i Regulation, Maintaining internal environment by maintaining constant body
temperature / osmotic concentration. = ¥2+Y%
ii.  Suspend (conform), By suspending metabolic activities through hibernation /
aestivation / diapause. = ¥2+Y%
lii. ~ Migration, Organisms migrate temporarily to more hospitable areas. = ¥%2+%
(any two) = ¥ox4=2 [3 marks]
SECTION D

Explain the process of sewage water treatment before it can be discharge into natural
water bodies. Why isthis treatment essential?

Primary treatment - physical removal of particles, filtration/ sequentid filtration for floating debris,
sedmentation for grit / soil & small pebbles, settled solids form Primary dudge and Supernatant
formsis effluent. = ¥2x4=2

Secondary treatment / Biological treatment — Effluent passed in aeration tank and agitated
mechanically, air is pumped, vigrous growth of agrobic microbes consuming organic matter, BOD
reduced. = ¥2x4

Essential to control pollution in natural water bodies, to.check water borne diseases/ pathogenic
organism. =%2+%>
[5 marks]
OR

Explain the process of replication of a retrovirus after it gains entry into the human
body.
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Retrovirus
Viral RNA core
Virus infects 1)
- , normal cell
Viral protein
coat
Flasma
membrane
Animal cell
& Viral RNA ;s introduced into cell N
Viral DNA is Cytoplasm
duced
]f; 233‘;::33 1) Viral DNA incorporates
transcriptase into host genome (1)

New viral RNA
is produced by
the infected cell

4
<&

New viruses
are produced

can infect other cells

[5 marks]
Il

Virus enters and infect the normal cell, viral RNA forms viral DNA with the enzyme reverse
transcriptase, viral DNA incorporates into host genome, new viral RNA is produced by the
infected cell, new viruses are produced which infect other cells. = 1x5

29. (9

(®)

Ans. @)

[5 marks]

Where does fertilization occur in humans? Explain the events that occur during
this process

A couple where both husband and wife are producing functional gametes, but the
wife is still unable to conceive, is seeking medical aid. Describe any one method
that you can suggest to this couple to become happy parents.

I. Ampullary Isthmic junction in fallopian tube/ fallopian tube =%
ii.  Thespermscome in contact with zona pellucida = %2
ii.  Induces change in the membrane =%

iv.  Blocksentry of other sperms/ ensures only one sperm fertilizes the ovum / prevents
polyspermy. = ¥
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V.  The secretion of acrosome helps the sperm to enter the cytoplasm = %2

vi.  Entry of sperm induces completion of second meiotic divison forming ovumand 2nd
polar body = %2

vii.  The haploid nucleus of Sperm and that of ovum fuses =%
viii.  Formation of diploid Zygote, fertilisation completed. =% (¥2x8=4)
Methods IVF / ZIFT [ Al =%
IVF : Ovafrom wife and sperm from the husband is collected
It isinduced to formed zygote under laboratory conditions = %2
I

ZIFT : Zygote or early embryo are then transferred to the fallopian tube (ZIFT) or into
uterus (IUT) to complete further development = 2

I

Al : Semen collected from the husband is artificially introduced either into the vagina or
into the uterus (IU1) of the wife =%

[5 marks]
OR
Explain the different ways spomictic seeds can develop. Give an example of each.
Mention one advantage of apomictic seeds to farmers.
Draw a labeled mature stage of a dicotyledonous embryo.

() Diploid egg cell isformed without reduction division.and develops into embryo
without fertilisation, eg. Asteraceae / grasses. = Y2+

(i)  Incitrus/ mango, some of the diploid nucellar cells surrounding the embryo sac start
dividing, protrude into embryo sac & develop into aembryo = Y2+Y%.

No segregation of character in hybrid seeds, economically beneficial / desred varieties are
cultivated. =1

Plumule
G Coi.ylcdons
TI—{y pocotyl
| —J—Radicle:
\ lL v :
g </—Root cap
(any four labelling) = %2x4=2

[5 marks]

Describe the various steps of Griffith's experiment that led to the conclusion of the
'‘Transforming principle' .

How did the chemical nature of the'Transforming principle’ get established ?
Sreptococcus pneumonia = %2

S- Strain 'inject into mice' mice die =%

R - strain 'inject into mice' mice dive =2

S- strain (heat killed) ‘inject into mice' mice alive =%
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R - strain (alive) + S (heat killed) strain 'inject into mice' mice die = %

R strain transformed into virulent = %2

Purified biochemicals (protein, DNA, RNA) from heat killed S - Strain = %2
Treated with protease - did not affect transformation =%

Treated with RNase - did not affect transformation = %2

Treated with DNase - transformation affected = %2 (¥2x10=5)

[5 marks]
OR
Describe how the lac operon oper ates, both in the presence and absence of an inducer
in E.coli.
P I P . ¥ ¥ i In absence of inducer
| A
|~!:'|rrr'.~;~mr Triracds bex ke e tbor region|al
AN il provenls BNA polyoerise [rom
Repressor nlRNA iranscriting the/eperon
Mg prressor
ﬁ;— I P | L} x ¥ i In presence of inducer
* Trane=cription
Repressar mliNA frer e A
l I Trevmrslinldenra
- B-palartostdise  PUOIEAse frapsaceyvlase
]IIE!1LI.'II':I;’0"'",‘-
tlmnetive r-|=F:|r¢'*'.'\-'.r|1'|

I. structural gene zya="%2
ii.  operator = ¥
ii.  i=%
IV.  repressor =%
v.  binding =%
vi.  Operon shut = %2
vii.  inducer =%
vii  inducer + binding = ¥2
IX.  operator free = %
X.  enzymes/ operator = %2 (¥2x10=5)

[5 marks]
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