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General Instructions :

(i) There are a total of 26 questions and five sections in the question paper.
All questions are compulsory.

(ii) Section A contains questions number 1 to 5, Very Short Answer type questions of
1 mark each.

(iii)  Section B contains questions number 6 to 10, Short Answer type I questions of
2 marks each.

(iv)  Section C contains questions number 11 to 22, Short Answer type Il questions of
3 marks each.

(v) Section D contains question number 23, Value Based Question of 4 marks.

(vi)  Section E contains questions number 24 to 26, Long Answer type questions of
5 marks each.

(vii)  There is no overall choice in the question paper, however, an internal choice is
provided in one question of 2 marks, one question of 3 marks and all the three
questions of 5 marks. In these questions, an examinee is to attempt any one of the
two given alternatives.

Tug - A
SECTION - A
1.
Tg1 U T ot B Ut a2 36 e I S F= HS S SH S § HEE T ¢ | 1
Identify the picture and mention the vegetative part that helps it to propagate.
2. IR AR NI (wasp) & o9 UTE ST AT UREN kT 61 919 SaEy | 1
Name the type of interaction seen between fig and wasps.
57/2 2
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3. 39 I T il Sl FART ST mRNA i ZHAYF 9IS & 3T aiE 1d 8id € | 1

Write the two specific codons that a translational unit of mRNA is flanked by one on
either sides.

4. SRR AgH W U AT | U ST aTel Shrataet (TORGET) TeTe dEy | 1

Write the chromosomal defect in individuals affected with Klinefelter’s syndrome.

5. 39 W @ aH & foTT gn 39w w4 et € 2 1

Why do we add an inoculum of curd to milk for curdling it ?

gue - B
SECTION - B

6. %’%

CFCs — 03 _>02

Pl - I
(a) CFC &1 qU A feifEy |
(b) TE A Bl [T UBR SHRISH H =1 < 3T & 2 2

3€

l

CFCs — 03 —>0,
Earth
(a) Expand CFC.
(b) How does it reduce ozone to oxygen ?

7. ToAfGEd % SE FdR 2
(a) cry IACSTH
(b) RNA HATHT (RNAI)
Write the functions of
(a) cry 1AC gene
(b) RNA interference (RNA1)

5772 3 [P.T.O.
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8. T T Ao BIdT € {34 3 ST & Higel ¥ edl & | 39 fafuy e’ %1 HRu
JATST | 39 Uh ! YRR 3T o1 919 off Sarey | 2

Koel is clever enough to lay eggs in a Crow’s nest. Write the reason for this peculiar

behaviour. Name the type of interaction.

9. Hl § HUYY ogfedn H F Fald el § afg 37y (i) Futed @ S g A (i) Fetead @t

Bl 2 2
rerat

TR ARG & IHT SR IR ARG 1 Hiel, s TR | SR Sarey ao7 S8 orge-ge ot

FATET |

What happens to corpus luteum in human female if the ovum is (1) fertilized, (ii) not
fertilized ?

OR

Write the difference between the tender coconut water and the thick, white kernel of a
mature coconut and their ploidy.

10.  SHETCST % HiS 3R P o TAH (S1geT) o s HROT T gU TohrediT Tay Iy | 2

State the evolutionary relationship giving reasons between the thorn of Bougainvillea
and tendril of cucurbit.

Tqug - C
SECTION - C
11.  Svatert Ufsarms fostr v @i gisrar s fasiad T oid & 2 SIe0T 3 gu UE o o
FioRTaT Sl AT HITT | 3

Why do hermaphrodite angiosperms develop out breeding devices ? Explain any two
such devices with the help of examples.

12. ORI SFIFRATT ST 81T € 2 STIPHAUT & §Y Ueh AU-AT SIMUa et § STeal SFTet sl 3T |
T EU UH I § Y fohgw 31feeh ot Ty & gt 7R /i g 2 3

What is ecological succession ? Where and why would the rate of succession be faster

in newly created pond or a forest destroyed by a forest fire ?

5772 4
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13, 3=F SARH X STell T WRT-ghg 1 Tk 39 &l & | MOET WRlifiTeh! ¥ Mag &t 9fg o foha
TR TR et § 2 3

High yielding cattle is a good solution for food enhancement. How does the MOET

technology help to increase the herd size ?

14. pBR 322 TR e 1 3IRNG TR HIT | 38 ‘ORI, ‘ROP’ 3R T Ush R W H
TR I, TAT Fedeh o I Ty | 3

Draw pBR 322 cloning vector. Label ‘ORI’, ‘ROP’ and any one antibiotic resistance
site on it and state their functions.

15. A fordlt IRER # SRR AT I 1 3T &, T8 39 TNaR i [e-l Sl 3Tl qour |
ERITEITaT I & & 3T AT & € | 3

(a) T ) BT & ?
(b) T STERT & T AT I |

If there is a history of haemophilia in the family, the chances of male members

becoming haemophilic are more than that of the female.
(a) Whyisitso?

(b)  Write the symptoms of the disease.

16. TET UAIRREAST FesY % YRR % Hiat SHireay f6a /o o v8sT &l § 2 39 $ie ¥ usia
& Se-5h T 9T HIT | 3

At what stage is Plasmodium picked up by the female Anopheles ? Describe the life

cycle of the parasite in this insect.

17. &3 & § YASTol Sl WHEN H WG HROT FEl ¢ fF 79 310 ol Sl gen A o
STEA W & | THST X TATST foh G T I ofTell GUToT §AN STol-Fehri bl 37ar%eg, ahe Sl
& TSTaeh HROT ST RIS I ST THT &l Sl € | 3

Drinking water problem in our urban areas is caused mainly because we fail to protect
our water bodies. Explain how accelerated eutrophication chokes our water bodies to

death.
57/2 5 [P.T.O.
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18.  3T0H 3YAE-Th & SR T Sl § Ffeifiad a7 & e aretl srearstl sl samen i 3
(a) 3Ted &7 9 iRt aREd o e fUegedl e o &R |
(b) TRES T W TR Ugedl 57 7k TR § g STedl g |
(c) WieTed 6 T ol eqd {37 e 3iem™ H & aret Ty |

Explain the events in a normal woman during her menstrual on during the following
days :

(a) Pituitary hormone levels from 8 to 12 days.

(b)  Uterine events from 13 to 15 days.

(c) Ovarian events from 16 to 23 days.

19. (a) WA 3R TH T (SR H S TART |
(b) @A & S = o felT ATy T Ush oS Bl € 2 3
(a) Differentiate between benign and malignant tumours.

(b) Why is colostrum a boon to the newborn baby ?

20. STeTeHT ST 3TeHE fahT i T YR THIH AT & 9 THSET | 3
3reran

BTST SIS Sl AT e T (99 {6 a1 1 Gohd AT € 2 3T [l & SR % AW
FATIT S AT | IR off 9ohd & | 39 UK o URea 3T 9 o1 52T &l Fehdl & 2

How does the study of fossils support evolution ? Explain.
OR

What does Hardy-Weinberg Principle of equilibrium indicate ? List any two factors that

could alter the equilibrium. What would such an alteration lead to ?

21. YR Sig-fafaear amet THEE § T 9 Hewdqol § ST St T STEvgshar uedt & 2 3fad
ITTEXOT ! TEIT H I | 3

Why is predation important and required in a community with rich biodiversity ?

Explain with the help of suitable examples.

22. (a) USHET SR AT H R TR |
(b) TATSHES T BT & 2 SHeT 5 S92 bt Wit a1 TohaT ST & 2 3

(a) Differentiate between exons and introns.

(b) What is a plasmid ? Why is it selected as a vector ?

5772 6
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e - D
SECTION -D

23.  EI-QIYET T SEE RUIRI § YO hl SAEAT Bl S T §H H ROTCHS iR ST AT & |
T Whel H W B % A 3T 30 Thel & iR foeniiEt & qre et #ig 3w
HIIHT SR BT THE T 3T THT TR 310 Thed & SMUHIRAT o IS 3T UL BT 3T
FAT AR Y 70 GO T G f6AT ST 9ok | 39 il HA H HIEHT F TR 083
AT ? AT HIT | 4

Peer pressure plays a negative role in triggering smoking habits in adolescents. As a
school captain list any two activities you would like to organize with the help of senior
students of your school and any other two activities you would like your school
authorities to organize for the students to tackle this problem. Explain how these
activities will help in doing so.

g - E
SECTION - E
24. (a) U H HTEhIORISHITE i UfshaT T SHATT FU HiT | 5
(b) ST HIYTEHT oA SATqH HIEAT < Teh AHIThd 3TRE TET |
reran
(a) TFE ® IEHoFE ATl H HRF 9T IART | 30 NG H =feiad G- st &1
TR THITT T 3k 1 FTey

oA SHITRTRT, T[ERIOTSTAT AT SIS HIfeTahT |
(b)  TEHIVSHA i UishaT H fUegedt 3 for giai sl sJfiest s s Sifse |

(a) Describe in sequence the process of microsporogenesis in angiosperms.
(b) Draw a labelled diagram of a two celled final structure formed.
OR

(a) Draw a sectional view of a seminiferous tubule of human. Label sertoli cell,
spermatagonia and leydig cell on it and write their functions.

(b)  Explain the role of pituitary and sex hormones in the process of spermatogenesis.

25. rDNA JreifiTen! §RT $Gfe s % SFHERT Sl e Hifs | 5
YT
(a) PCR & U X =5k & fafi=T =Xoll &1 9o it |
(b) TH VPR I fawaiia DNA A o6 & & forw fopar Sirem & 2
Explain the application of rDNA technology to produce insulin.
OR
(a) Describe the different steps in one complete cycle of PCR.

(b) State the purpose of such an amplified DNA sequence.
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26. ol srEen (g 3 Uisier) | oish 3R 1 Ush ASHIEE TG ST | STRH i 5
TR &5 (Nareg 31t Toham STt & 2 =t Sifsy | 5

rerar

I FeAl A T A HeT H U @ T & e SHiersy A F & 1 fafe=r st
(IO FRT T ARSAT DI (b TR T Ta9eht o T8y | ST 70 Ui & s SoRmToT 3
Y 3T et STHITEY o T ST ht 2

Sketch a schematic diagram of lac operon in switched on position. How is the operon

switched off ? Explain.
OR

A tall pea plant bearing violet flowers is given with its unknown genotypes. Explain by
working out the crosses how would you find the correct genotypes with respect to the
two traits mentioned only by “selfing” the given plants.

5772 8
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Confidential
For Restricted Circulation

Senior School Certificate Examination
COMPARTMENT (2015)
Marking Scheme - Biology (Theory)
Expected Answers/Value Points
General Instructions
The Marking Scheme and mechanics of marking

1. In the marking scheme-the marking points are separated by commas, one oblique line (/)
indicates acceptable alternative, two obliques (/) indicate complete acceptable alternative set
of marking points.

2. Any words/phrases given within brackets do not have marks.

3. Allow spelling mistakes unless the misspelt word has another biological meaning. Ignore
plurals unless otherwise stated in the marking scheme.

4. In any question exclusively on diagram no marks on any description. But in questions on
descriptions, same value points may be marked on the diagrams as a subsitute.

5. All awarded marks are to be written in the left hand margin at the end of the question or its
part.

6. Place a tick (v’) in red directly on the key/operative term or idea provided it is in correct
context. Place “Half-tick” /2 wherever there is /2 mark in the. marking scheme. (Do not
place tick indiscriminately just to show that you have read, the-answer).

7. If no marks are awarded to any part or question put a cross (x) at incorrect value portion and
mark it zero (in words only).

8. Add up ticks or the half ticks for a part of the question, do the calculation if any, and write the
part total or the question total in the left hand margin.

9. Add part totals of the question and write the question total at the end. Count all the ticks for
the entire question as a recheck and draw a circle around the question total to confirm correct
addition.

10. If parts have been attempted at different places do the totalling at the end of the part
attempted last.

11. If any extra part is attempted or any question is reattempted, score out the last one and write
“extra”.

12. In questions where only a certain number of items are asked evaluate only that many numbers
in sequence as is asked ignoring all the extra ones even if otherwise correct.

13. Transcribe the marks on the cover page. Add up question totals. Recheck the script total by
adding up circled marks in the script.

14. Points/answer given in brackets in marking scheme are not so important and may be Ignored
for marking.
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Question Paper code 57/2
Set 1T
Section A

Q nos 1-5 are of one mark each

Q1.

Identify the picture and mention the vegetative part that helps it to propagate.

Ans. Rhizome of ginger/ underground stem, axillary bud grows from the node Yo+ls =1

Q.2 Name the type of interaction seen between fig and wasps.

Ans. Mutualism 1

Q.3 Write the two specific codons that a translational unit of mRNA is flanked by one on either sides.

Ans. Start codon-AUG, Stop codon- UAA, UAG, UGA V+

Q.4 Write the chromosomal defect in individuals affected with Klinefelter’ s syndrome.

Ans. (Male) additional copy of X chromosome / XXY 1

Q.5 Why do we add an inoculum of curd to milk for curdling it ?

Ans. Innoculum contains lactobacilli which curdles milk into curd with lactic acid 1
Section —B

Q nos 6-10 are of two marks each

Q.6

3‘;1%

CFCs — O3 — 0,

(a) Expand CFC. S
(b) How does it reduce ozone to oxygen ?
Ans. a) Chloroflurocarbons
b) It releases Chlorine atoms which degrades ozone to release oxygen 1+1
Q.7 Write the functions of
(a) cry 1AC gene
(b) RNA interference (RNAi)

Ans. It produces inactive protoxin in the host cell /produces proteins to control cotton bollworm
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(b) It produces ds RNA which silences host mRNA/cellular defence mechanism/prevent infestation by
nematodes 1+1

Q.8 Koel is clever enough to lay eggs in a Crow’s nest. Write the reason for this peculiar behaviour.
Name the type of interaction.

Ans. So that the crow can incubate the koel’s eggs(too) 1
Brood parasitism 1
Q.9 What happens to corpus luteum in human female if the ovumis (i) fertilized, (ii) not fertilized ?

OR

Write the difference between the tender coconut water and the thick, white kernel of a mature
coconut and their ploidy.

Ans. 1) Corpus luteum continues to secrete progesterone to maintain pregnancy/ it persists and produces
progesterone

i1) it disintegrates/ changes into corpus albicans 1+1
OR

Coconut water from the tender coconut has free nuclear endosperm, kernel has the cellular endosperm
Ploidy of the endosperms- 3n/ Triploid Vot o+ 1=2

Q.10 State the evolutionary relationship giving reasons between the thorn of Bougainvillea and tendril
of cucurbit.

Ans. Divergent evolution/ Homologous organs,
Similar in origin but perform different function 1+1
Section —C
Q nos 11-22 are of three marks each

Q11 Why do hermaphrodite angiosperms develop out breeding devices ? Explain any two such devices
with the help of examples.

Ans. To prevent in- breeding depression Y2

Pollen is released before stigma becomes receptive / stigma becomes receptive much before
the release of pollen / Anther and stigma are placed at different positions so that the pollen cannot come
in contact with the stigma of same flower /Self — incompatibility (any two) 1+1

Eg. Castor , maize, Va

Q.12 What is ecological succession ? Where and why would the rate of succession be faster in newly
created pond or a forest destroyed by a forest fire?

Ans. Gradual/predictable change in the species composition of a given area 1

Rate of succession would be faster in a forest destroyed by a forest fire 1

Q.13 High yielding cattle is a good solution for food enhancement. How does the MOET technology help
to increase the herd size ?

Ans. High yielding female administered with FSH ,6-8 eggs/ multiple eggs produced, inseminated, fertilised

eggs recovered men surgically, at 32 cell stage , transferred to surrogate mother-
15 x 6=3
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Q.14 Draw pBR 322 cloning vector. Label ‘ORI’, ‘ROP’ and any one antibiotic resistance site on it and
state their functions.

Ans.

Labelling — Ori, Rop,Amp®/tet®, correct diagram Y2 x4=2
Ori-a sequence where replication starts/ responsible for creating copy number of the linked DNA,
Rop- codes for the proteins involved in the replication of the plasmid,

Amp" / tet®- ligation of alien DNA/ selection of recombinants. 2 x6=3

Q.15 If there is a history of haemophilia in the family, the chances of male members
becoming haemophilic are more than that of the female.

(a) Why is it so?

(b) Write the symptoms of the disease.

Ans. a) Defective gene is on X chromosome, in case the carrier female (mother) passes X"to the son he
suffers, if she passes X" to the daughter, she has the other X( from father ) to make it heterozygous so the
daughters escape as carriers Y2 x4=2

b) The blood does not clot in the affected person after an injury or a small cut 1

Q.16 At what stage is Plasmodiumpicked up by the female Anopheles ? Describe the life cycle of the
parasite in this insect.

Ans. Anopheles picks up gametocytes from the person with malarial fever, gametocytes develop in the RBCs,
fertilisation in the mosquito, zygote develop in the wall of intestine, sporozoites develop and migrate to the
salivary glands, can be injected into the next victim by the mosquito through bite. Y2 x6=3

Q.17 Drinking water problem in our urban areas is caused mainly because we fail to protect our water
bodies Explain how accelerated eutrophication chokes our water bodies to death.

Ans. Sewage and industrial wastes are added to the lake , nitrates and phosphates act as plant nutrients,
promotes algal bloom, dissolved oxygen depletes, less oxygen and pollutants poison the aquatic life ,
decomposing remains choke the lake to death. Y5 x6=3

Q.18 Explain the events in a normal woman during her menstrual on during the following days:
(a) Pituitary hormone levels from 8 to 12 days.
(b) Uterine events from 13 to 15 days.
(c) Ovarian events from 16 to 23 days.

Ans. a) FSH and LH levels—low 1
b) Endometrium is highly vascularised/ proliferative phase of uterine lining 1
¢) Formation of corpus luteum/ secretion of progesterone 1

Q.19( a) Differentiate between benign and malignant tumours.
(b) Why is colostrum a boon to the newborn baby?

Ans. (a) Benign tumour-confined to original location/does not spread to other parts of the body 1
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Malignant tumour-mass of proliferating (neoplastic) cells that invade and damage surrounding
tissues/cancerous tumour / tumour showing property of metastasis 1

(b) Colostrum contains antibodies/that provides resistance (immunity) to new born babies 1

Q.20 How does the study of fossils support evolution ? Explain.

OR
What does Hardy-Weinberg Principle of equilibrium indicate ? List any two factors that could alter
the equilibrium. What would such an alteration lead to ?

Ans. Fossils are remains/ hard parts of life forms, found in sedimentary rocks, some of them appear similar to
modern organisms /some represent extinct organisms, study of fossils in different sedimentary layers
indicates the geological period in which they existed (provides palaentological evidence) 1+1+1

OR

Allele frequencies are stable and constant from generation to generation /the gene pool (total genes and their

alleles in a population) remains a constant/ sum total of all allelic frequencies is one 1 Factors—

Gene migration, gene flow, genetic drift, mutation, genetic recombination, natural selection (any two)
tle

Leads to —Evolution 1

Q.21 Why is predation important and required in a community with rich biodiversity ? Explain with
the help of suitable examples.

Ans. Transfer energy from one trophic level to the next , keeps the prey population under control, biological
control, helps maintain species diversity. 1%

Same points explained with the help of an example 1%

Q.22(a) Differentiate between exons and introns.
(b) What is a plasmid ? Why is it selected as a vector ?

Ans. a) Exons are the coding or expressed sequences that appear in mature or processed RNA, introns are
intervening sequences that do not appear in mature or processed RNA// Exons are codons that code for
amino acid sequence, introns do not code for amino acids 1

b) Autonomously replicating circular DNA/ extra chromosomal DNA, exclusively present in bacteria
Yot Vs

It takes in alien DNA/acts as vector, and delivers is into a host cell Yot Vs

Section -D

Q nos 23 is of four marks each

Q.23 Peer pressure plays a. negative role in triggering smoking habits in adolescents. As a school
captain list any two activities you would like to organize with the help of senior students of your school
and any other two activities you would like your school authorities to organize for the students to tackle
this problem. Explain how these activities will help in doing so.

Ans. Students activities- Poster making , slogan writing , essay writing , processions , display of banners ,
highlighting its ill- effects during assembly, power-point presentation on harmful effects of tobacco

(any two="2+ ")

School activities — Seminars, workshops, talks-by doctors, counsellors , psychologists, government officials,
vigilant supervision, value education through class teachers (any two= 12+ %)
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This will help in bringing about awareness/ prevent diseases associated with smoking/provide
alternatives/help the smokers in doing away with this habit(Any other relevant point to be evaluated)
(any two =1+1)

Section —E
Q nos 24- 26 is of five marks each

Q.24 (a) Describe in sequence the process of microsporogenesis in angiosperms.
(b) Draw a labelled diagram of a two celled final structure formed

OR
(a) Draw a sectional view of a seminiferous tubule of human. Label sertoli cell, spermatagoma and
leydig cell on it and write their functions.
(b) Explain the role of pituitary and sex hormones in the process of spermatogenesis.

Ans. Microsporogenesis-Each microspore mother cell divides meiotically, to form 4 haploid cells or tetrad,
each microspore divides into two unequal cells- large vegetative cell and smaller generative cell; at this 2-
celled stage the pollen grains are shed. Sometimes the generative cell divides mitotically to give rise to two
haploid male gametes , that are shed at 3 - celled stage Vax6=3

b)
Vegetative cell

Generative cell

Labellmg —sxme, mime, , vegetative cell | generative cell

Y x4=2
OR
Interstitial
cells
Spermatogonia
Spermatozoa-—"
i
Sertali cells
Label- sertoli cells, spermatogonia, Leydig cells Y2 x3=1"%

Functions — Sertoli cells -secrete factors which help in the process of spermiogenesis/ provide nutrition to

germ cells Va
Spermatogonia-divide to produce spermatids /sperms Va
Leydig cells-synthesis or secretion of androgens/testosterone Vs
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b) Pituitary hormones — LH/Iuteinising hormone- acts on Leydig cells and stimulates synthesis and secretion
of androgens, FSH/follicle stimulating hormone-acts on Sertoli cells and stimulates secretion of some factors
that help in spermiogenesis Yot
Sex hormone —(Androgen/testosterone) stimulate process of spermatogenesis 1

Q.25 Explain the application of rDNA technology to produce insulin.
OR
(a) Describe the different steps in one complete cycle of PCR.
(b) State the purpose of such an amplified DNA sequence.

Ans. Human insulin is synthesised as a pro- hormone, the pro-hormone contain an extra C- peptide. The C-
peptide is not present in mature insulin and is removed during maturation.Eli-Lily-an American company
prepared two DNA sequences, corresponding to A and B chains of human insulin, and introduced them in
plasmids of E .coli to produce insulin chains. Chain A and B were produced separately ,extracted and
combined ,by creating disulphide bonds ¥ x 10=5

OR

Region to be Amplified

1 - 1
@Hmt - Denaturation = %

%
[TTTTTTTT T, T T =%
e

Primers B Annealing = %
L "f;‘ & ’

SR N

44

(Tag polymerase) =%

DMA polymerase
G + deoxynucleotides

Extension = %

(Same value points to be awarded in an explanation) Y2 x6=3

Purpose —used to ligate with a vector for further cloning/ detection of bacteria or virus by amplification of
their DNA/detection of HIV in AIDS patients/to detect mutation in genes in suspected cancer patients. (Any
two) 1+1

Q.26 Sketch a schematic diagram of lac operon in switched on position. How is the operon switched
off? Explain.

OR
A tall pea plant bearing violet flowers is given with its unknown genotypes. Explain by working out the
crosses how would you find the correct genotypes with respect to the two traits mentioned only by
“selfing” the given plants.
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Ans.

In prezence of inducer

2 T 1 | I A N
l 4. Transcription
et
Repressor mREM A lac mBEMA

h]du{_%/_,.._-—i f=galactosidase permease transacetylase

(Inactive repressor)

Switched on position
(a) labelling— Structural gene, Repressor mRNA , lac mRNA, Repressor, inducer ,3 enzymes '2x6=3

(b) when all lactose molecules are digested-repressor is free and binds to the operator , no transcription-
switched off I1+1=2

OR
Tall plant=TT/ Tt
Violet flowers= WW/ Ww

Genotype of given plant could be either of the assumed four: TTWW, TTWw, TtWW, TtWw

Case 1
Selfing of TTWW

™W
W | TTWW
All tall and violet, then genotype of parent is TTWW 1
Case 2
Selfing of TTWw

™W Tw

™W TTWW TTWw
Tw TTWw TTww

Phenotypic ratio  3:1(3 tall violet:1 tall white) then Parent is TTWw

Case 3
Selfing of TtWW

T™W tW
W TTWW TIWW
tW TtWW ttWW
Phenotypic ratio 3:1,(3 tall violet :1 dwarf violet) then Parent is TtWW 1
Case 4
Selfing of TtWw

™ Tw tW tw

T™W TTWW TTWw TtWW TtWw
Tw TTWw TTww TtWw Ttww
tW TtWW TtWw ttww ttWw
Tw TtWw Ttww ttWw ttww
If phenotypic ratio  9:3:3:1, then parent is TtWw 2
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