DESIGN OF THE QUESTION PAPER
BIOLOGY-CLASS Xl

Time: 3Hrs. Max. Marks: 70
Theweightage of thedistribution of marksover different dimensionsof the question paper shall beasfollows:

A. Weigthtageto content/subject units

Units Content Marks

1. Sexua reproduction 12

2. Geneticsand evolution 20

3. Biology and humanWelfare 12

4, Biotechnology anditsapplications 12

5. Ecology and environment 14
Total 70

B. Weightagetodifferent form of questions

S. No. Form of Questions Marksfor each No. of Total Marks
Questions

1. Very Short Answer (VSA) 1 8 08

2. Short Answer (SAII) 2 10 20

3. Short Answer (SAI) 3 09 27

4, LongAnswer (LA) 5 3 15
TOTAL - 30 70

C. Schemeof Options

1. Therewill beno overal option.
2. Internal choices(either/or type) on avery selective basishasbeen provided. Thischoice hasbeen giveninone
question of 2 marks, one question of 3marksand al thethree questions of 5 marksweightage.

D. Weightagetodifficulty level of questions.

S.No. Estimated difficulty level Per centage
1. Easy 15
2. Average 70
3. difficult 15

About 20% weightage hasbeen assigned to questionstesting higher order thinking skillsof learners.
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Blue Print |

Biology
Class XI|I
S.No. Type of Questions— VSA SAII SAI| LA Total
j/ Units (I mark) (2marks) (3marks) (5marks)
1. Sexua Reproduction 2(2 2(2) 3(1) 5(1) 12 (5)
2. Geneticsand Evolution 2(2) 4(2) 9(3) 5(1) 20 (8)
3. Biology and Human 1(1) 8(4) 3(1) _ 12 (6)
Wdfare
4. Biotechnology and 1(1) 2(1) 9(3) _ 12 (5)
itsapplications
5. Ecology and 2(2) 4(2) 3(1) 5(1) 14 (6)
Environment
Total 8(8) 20 (10) 27(9) 15 (3) 70 (30)




SAMPLE QUESTION PAPER-I|
X1l - BIOLOGY

Time: 3Hours Max. Marks: 70

0)
(i)

(i)

)

10.

GENERAL INSTRUCTIONS:

All questions are compulsory.

The question paper consists of four sections A, B, C and D. Section-A contains 8 questions of 1 mark each,
Section B is of 10 questions of 2 marks each, Section C has 9 questions of 3 marks each whereas Section D
is of 3 questions of 5 marks each.

Thereis no overall choice. However, an internal choice has been provided in one question of 2 marks, one
question of 3 marks and all the three questions of 5 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.

SECTION-A

Why dointernodal segmentsof sugarcanefail to propagate vegetatively evenwhen they arein contact with damp
soil? 1

Mention any two probablereasonsfor rapid rise of populationin our country from about 350 million at thetime of
independence to about 1 billion by theyear 2000. 1

Thegene| that controlsthe ABO blood grouping in human beingshasthreealdes|*, 1Band .
(&) How many different genotypesarelikely to be present in the human population?

(b) Also, how many phenotypesare possibly present? 1
State any onereasonto explain why RNA viruses mutate and evolvefaster than other viruses. 1
Mention any two measuresfor prevention and control of acohol and drug abuse among adolescents. 1

What would betheimpact on the environment around athermal power plant if itsel ectrostatic precipitator stops

functioning? Giveareason. 1

Why isthermoregul ation moreeffectively achievedinlarger animasthaninsmaler ones? 1

A plasmidanda DNA sequenceinacell need to be cut for producing recombinant DNA. Nametheenzymewhich

actsasmolecular scissorsto cut the DNA segments. 1
SECTIONB

Even though each pollen grain hastwo male gametes, why areat least 10 pollen grainsand not 5 pollen grains
required tofertilise 10 ovules present in aparticular carpel? 2

When ared flowerd Antirrhinum plant was crossed with awhite flowered Antirrhinum plant, the F, - offspring
had pink flowers. Mention (a) the genotype of F, plant and (b) thereason why it did not bear the parental red or
whiteflower colours? 2
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12.

13.

14.

15.

16.

17.

Draw schemétically asingle polynucleotidestrand (with at least threenuclectides). Providelabe sand directions. 2

Chooseand rearrangeany four of thefollowing groupsof plantsin an ascending evolutionary scale.

Cycads, Gnetaes, M onocotyledons, Rhynialike plants; Cholorophytaancestors; Dicotyledons, and Seedferns. 2

Fill intheblanksinthedifferent columnsof thetablegiven below: 2
Disease Causal organism Medium of Symptoms
Transfer
Hlariass Wuchereria a Lymphaticvesss
of lower limbsaffected
b Trichophyton Usingtowe sof infected Dry, scadylesons
person on body
Common C Dropletsfrom Affect nose, and
cold Sneezing of respiratory passage,
infected persons sorethroat
Ascaiasis Ascaris Through contaminted d
water, vegetablesand
fruits

Inwhich parts of thebody of the hosts do thefollowing eventsinthelifecycleof Plasmodiumtake place?
Name both, the body part and the host.

(@ Fertilization

(b) Development of gametocytes
() Releaseof sporozoites
(d) Asexual reproduction

2

A personinjuredinaroad accident and requiring an urgent immuneresponsewasbrought toadoctor. 2

(8) What did thedoctor immediately do?

(b) What kind of animmunity washe providing to the patient?
(c) Definethiskind of immunity.

Why does abeekeeper keep beehivesin crop fieldsduring the flowering periods?

Stateany two advantages.

2

List any four advantagesof genetically modified crop plantsover their wild/domesticated rel atives. 2

Which oneout of theeurytherma or stenothermal speciesislikely ot surviveincreased globa temperatures?
Giveonereason for your answe.
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18.

19.

20.

21.

22.

23.

Thefiguregiven below showsrel ative contributions of various green-house gasesto thetotal global warming.

(i) Namethegases (a) and (b)

Explain how increasein green-house gasesin earth’ satmosphere leadsto melting of ice caps.

SECTION-C

Explainwhy ecological successonwill befaster inaforest devastated by firethan ona barerock?Also compare

succession in case of an abandoned land after floodswith that on abarerock?

What isthe cause of adenosine deaminase deficiency inaperson?Why isit that even after infusonof genetically

engineered lymphocytesinto the patient suffering from deaminase deficiency, thecureisnot permanent?

A policemanfindsavery small pieceof body tissuefromthesite of acrimeand takesit to theforens c department.

(A) By whichtechniquewill they amplify the DNA collected from thetissue sample?
(B) Mentioninasequence, the 3 stepsinvolved in each cycleof thistechnique;
(C) What istheroleof thermostable DNA polymerarein thistechnique?

In case of Bt cotton, how doesthetoxic insecticide protein produced by the bacteriumkill the insect pest but not

the cdl of Bacillusthuringiensiswherethetoxic protein isgenerated?

3

3

3

3

You have been deputed by your school principal totrainlocal villagersintheuseof biogas plant. Withthehelp

of alabelled sketch explain thevarious partsof the biogas plant.
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24,

25.

26.

27.

28

Study thefigures(a) and (b) given below and answer the questions given after the graphs

a Oy, [S0)

Medium sized
individuals

J’,Oe{av
’

Phengy

arefavoured

Number of individuals
with phenotypes

' '

—_— S Timet —> Timet

(i) Under theinfluence of whichtype of Natural Selectionwould graph (a) becomelikegraph (b)?
(i) What could bethelikely reasonsof new variationsarising in the popul ation?
(i) Who suggested Natura Selection asamechanism of evolution?

OR
Iustrate schematically the process of initiation. elongation and termination during transcription of ageneina

bacterium.

How did L ouis Pasteur successfully demolish the popular theory of spontaneous generation?

What werehisconclusions? 3

If atrue breeding homonzygous peaplant with green pod and axia flower asdominant charactersiscrossed with

arecessive homonzygous peaplant with yellow seedsand terminal flowers, then what would bethe: 3
(a) genotypesof thetwo parents;
(b) phenotypeand genotypeof theF, offspring;
(c) phenotypicdistributionratioin F, population®?
3

Withthe help of |abelled diagrams, depict the stages of amicrospore maturing into apollen grain.

SECTION -D

(a) Draw alongitudinal sectional view of atypical anatropousovuleto show thesitewhere double-fertilization

takesplace. Label any four mgjor partsof the ovule. 3
(b) How do the male gametesthat are present in the pollen grainsreach the site mentioned by you in part

(&) tocausedoublefertilization?

OR
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(&) When and where does spermatogenesisin ahuman male begin to take place? 1
(b) Withthehdp of schematiclabeled diagramstracethe deve opment of mature spermatozoainahumanmae. 2
(c) Describethe structure of ahuman sperm. 2

29. (9 Describetheexperiment conducted by Alfred Hershey and MarthaChasefor identification of genetic material.
(b) Why isit consdered pathbreaking inthefield of Molecular Biology?

OR
\L /N
Repressor bindstotheoperator
Repressor region (0) and preventsRNA
MRNA -
polymerasefrom transcribing
J, the genes

2,

L ook at thefigure above depicting lac operon of E.coli
(8) What could bethe seriesof eventswhen aninducer is present inthemediuminwhich E.coli isgrowing?
(b) NamethelInducer. 5

30.  Study the 3 representative figures of age pyramid relating to human popul ation given below and answer the
following question:

_ above75years
Post-reproductive

TR, A

| |/3045yearsT|""""" [ | I |
Pre B 7] _15-30 years |:::
reproductmll ..................................... %5)/&” 9 —
(i) (ii) (iii)

(& Mentionthenamesgiventothe3kindsof ageprofiles(i), (ii), and (iii).

(b) Whichoneof themisided for apopulation and why?

(c) How do such age-profilestudieshelp policy makersget concerned about our growing population and prepare
for future planning.(say for example: for theyear 2022.) 5
(Hint: The age profileyou would name as stable was prepared on the dataavail able on January 2007)

OR
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30

(8 Writean equationfor Verhulst Pearl logistic Growth Where

N = Population density at atimet

r = Intrinsic rate of natural increase
and

K = Carrying Capacity

(b) Draw agraphfor apopulation whose population density hasreached the carrying capacity.
() Why isthislogistic growth model considered amoreredlistic onefor most animal popul ations?

(d) Draw agrowth curvewhereresourcesare not limiting to growth of apopulation.

(184)



Note:

Q. No.

10.

MARKING SCHEME
SAMPLE QUESTION PAPER - |
X1l - BIOLOGY

Themarking scheme given here does not include compl ete detailed answersfor al the questions. At few places
the actual answer istoo obviousand therefore, only the scheme of distribution of marks has been indicated.
Studentsare advised to write compl ete answer inthe actua examination.

SECTION-A
ValuePoints Marks
Only nodes can produce/differentiate roots/ establish new plant. (any one) 1

Rapid declinein death rate (dueto better medicd facilities)
Rapid declinein maternal mortdity rate(MMR)
Rapid declineinInfant Mortality rate IMR)

Increasein number of individual sin reproductive age. (any two) Yotlo=1
@ 6
(b) 4 1

RNA being unstable mutate at faster rarte/ 2'-OH group present at every nucleotideisareactive group, so
eadly labile/ degradable/RNA more catal ytic hencereactive. (any one) 1

Avoid unduepeer pressure/Education and counsalling/Seeking hel p from parentsand peer/ Looking at danger
signs/Seeking professional or medica help. (any two) 1

Pollution (air) shal increase because parti cul ate matter will not be absorbed/removed.

Smaller animalslose body heat much faster asthey havelarge surface areaper unit volume/largeanimalslose
lessbody heat becausethey havelesssurface areaper unit volume. 1

Redtriction enzyme/ restriction endonucl ease
SECTION-B
(1) Only one pollen tube entersan ovule/10 pollen tubeswould be required for 10 ovules,
(i) Evenif apollen grain produces more than one pollen tube, only one of them carries male gametes/ of the

two malegametes per pollentube, oneisused in syngamy and other intriplefusion. 2

(8 Rr { presuming parents had genotypes(RR) and (rr)}
(b) Noneof the parentd alelesfor colour isdominant or recessive/shows I ncompl ete Dominance 2
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Q. No.

11.

12.

ValuePoints

(Thediagram should havethefollowing attributes:)

(i) 5 ----3 direction

(i) Phosphate attached to sugar molecule

(iii) sugar moleculeattached to apurineor pyrimidinebase

(iv) 3 end of sugar attachedto 5’ phosphate
OR
T
Monocotyledons
T
Dicotyledons
T
Gnetdes
T
Cycads

T
Seedferns

T
Rhynialikeplants

Cholorophytaancestors
(any four in correct sequence)

(a) Biteby femaemosquito;
(b) Ringworm,
(¢) RhinoVirus,

(d) Internal bleeding/muscular pain/fever/anemialblockage of intestinal passage. (any onesymptom)
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Q. No.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ValuePoints Marks

(8) Intestine of mosquito/vector;

(b) RBC of human beings,

(¢) Sdlivary glands of mosquito/vector;

(d) Liver cdllS/RBC of host human being (Yax4) = 2

(&) Inject antitoxin/preformed antibodi es'tetanustoxoid

(b) Passveimmunity

(c) When preformed antibodies or antitoxin areinjected into patient/person, the resultant immunity

acquired istermed passiveimmunity. (*2x4)=2

(8) Beesare pollinators of many of our crop plants
(b) Itincreasestheefficiency of pollination resulting inimproved yield of crop plants
(c) Provide better nourishment to beesresulting in better/higher yield of honey (any two) (1x2)=2

(a) Moretolerant to abiotic stresses,

(b) Reduced reliance on chemical pesticides,

(c) Redued post-harvest |osses;

(d) Increased efficiency withwhich they usemineras.

() Enhanced nutritiona value of food eg. Vit-’ A’ -richrice. (any four) (Yax4)=2

Eurythermal; becausethey canthriveinawiderange of temparaturevariations 2

(i) @ N,O, (b)CFC's (*2x2) =1

(i) Green-house gases cause global warming whichinturn causes melting of ice-caps. 1
SECTION-C

i) Ecologica Successionrequiressoil;

ii) Forest destroyed by fire has some soil, so succession progressesfaster/secondary seccession

iii) Barerock hasno soil/ it takesalot of timebefore soil can beformed on barerock, so succession shal be
dow/primary succession (any Two) (Ix2)=2

Even after floodsthe land mass has plenty of soil and thusecological successionwill befaster;/it shall have
secondary succession. 1

A disorder caused dueto the deletion of the genefor the enzyme adenosine deaminase (it iscalled adenosine

deaminase (ADA) deficiency. 1
Sincethelife-span of such geneticaly engineered lymphocytesisvery short/the patient needsrepeated introduc-
tion of such lymphocytesinto the body of the patient. 2
(a) PCR/Polymerasechainreaction 1
(b) Denaturation; Annedling; and Extension (¥2x3)=1%
(c) Thisenzyme remains active even during high temperature-induced denaturation of double stranded
DNA )

(187)



Q. No.

22.

23.

24,

Value Points

Marks

Toxin bindsto the surface of epithelial cellsof themidgut; creastesporesinthese cells; cause swelling of

cdlsleadingto; lysisof cell

Yox 4=2

Toxinispresentininactivestatein Bacillusthuringiend's, but onceit entersthegut of insect, it becomesactive. 1

Six labels(dung, Water, Gas-holders, Gas, Sludge and Digester) along with diagram.

= Gas

A typical biogas plant

(i) When Natura Selectionisdisruptional
(i) Recombination (during gametogenesis); geneflow; genetic drift; mutation
(iif) CharlesDarwin

OR

DONDDPDOT:
5 > 3
Promoter ? SigmaFactor

RNA polymeraSe

3 . 55
. Hllﬂll- | D i

RNA &0 Terminator

ELONGATION .
5 : 3 RNA

Polymerase
Rho factor

INITATION

TERMINATION © RNA

Processof Transcription in Bacteria
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Q. No.

25.

26.

27.

Value Points

LouisPasteur’s 2 flask experiment;

-2-Flasksused both pre-sterilized;

- Pre-killed yeast placed in both them;

-oneflask wasopento air the, other wasnot;

-flask opento air hasnew life but not the onewith closed mouth

Lifecomesfrom pre-exiging life/lifebegetslife

(a) GGAA andggaa
(b) plant with green pod and axid flower; GgAa

(© GreenSeed Green Seed : Yellow Seed
Axid flower : Termind Flower : Axid Fower
9 3 : 3

Asymmetric l.r._"}“'
splindle s

Vegetative

cell

stagesof amicrosporematuringintoapollen grain
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(*2x2)=2
Ix1=1

Lx2=1
Lx2=1

Yelow Seed
Termind Flower

1

(oxd)=2+1



Q. No. Value Paints Marks

SECTION-D
28.
i Hil
A. () — um Micropyle
! ]., ,//d;—“ ’L“ Funicle
I ‘,-’ /_ \_
; f P “\L \ —ﬁ Outer integument
{ Inner integument
| "I |I \ ] Nucellus
I“u\_ ,r'l 7 Embryo sac
Y ;"
""\ r/
™ “ !’j,’ Chalazal pole
(i) Any four labels T
Micropyle; Integument outer; Inner integument; chaazd pole; Nucdlus, Hilum; Funicle; Micropyle (¥2x4) = 2
(b) Pallengrainland onthe stigma; emergenceof pollen tube; growth of pollentubeinstyle; movement/ transfer
of 2madegametesinto the pollentube; entry of pollentubein ovulethrough micropyle; pollentubeentersembryo
sac/female gametophyte through synergids; pollen tuberel ease 2 male gametesin the embryo sac; onegamete
fuseswith egg cell resulting in syngamy; the other male gamete fuseswith 2 polar nuclei to form primary en-
dosperm nucleus; resultsin doublefertilization. (Open ended) 2
OR
28. (&) Puberty; in seminiferoustubulesin testes ¥ox2=1
] At Puberty
Spermatogonia E
I =
Mitosis r.-"' Y
differentiation & i
NN
Primary sBermarrocytes - ,.(-"'-.,\
1st meiotic fa
division /' \
v |'lllr Il"
Secondary spermatocytes ol )
a ~
2nd meiotic F e T \
division S 00 ©
v i T | |
Spermatids * l l l
Differentiation f !I T, f
Sper?natozoa
Schematicrepresentation of Sper matogenesis ox4=2
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Q. No. Value Paints Marks

Plasmamembrane
—

_ H Acrosome

_""'- ! H _
(b) Head £ ;" : Nucleus containing chromo:

Middle piece

Mitochondria

Tall

Structure of a sperm/description @a+1=2
29. £ Bacteriophage Radioactive (*P)
—— Radioactive (%S) labelled . | |abelled DNA

: S,
protein capsule "’# AN

1. Infection

3. Centrifugation

Radioactivity (*S)
detected in supernatant

I
I
I
I
I
l
I
: 2. Blending
I
I
I
I
I
I
I
I
I

THEHERSHEY -CHASEEXPERIMENT
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Q. No.

29.

Value Points Marks

(8 - Bacteriophageisavirusthat infectsbacteria

- It hasprotein coat and DNA inside

- Bacteriophageraised in environment rich in radi oactive sul phur (S%)

- Sulphur ispresent in protein but isabsent in DNA

- Some bacteriophages rai sed in the medium rich in radi oactive phosphorous (P*)

- Phosphorouspresent in DNA but absent in protein.

- Now, in one set of experimentsradioactive sulphur rich phagesalowed toinfect bacterium; in other setthe
phageswerewith radioactive phosphorus.

- Through stages of Infection blending and centrifagation, protein and DNA segmentswere separated.

- Those bacteria which were infected with viruses that had radioactive protein were not radioactive,
indicating that protein component of phage did not enter host.

- Reversetrue of P* phages. (Open Ended) 4
(b) 1t conclusively proved that the genetic material wasnucleic acid; inthiscase DNA 1
OR
p i p 0 Y y a
Transcrip tion L l Transcrip tion
Repressor mEIY AN s anassrassnasssnane. Liae THRNA
l | J,
Rﬁ]lmm [i-palactasidase Transacetylase
Inducer O ‘!/ Pernease
as

{Inactive repressor)

THE LAC OPERON
Withdiagram
(Open-ended); seriesof eventsto described
- Repressor m RNA produces repressor;
- Inducer bindswith thisrepressor;
- Makesthisrepressor inactive,
- Operator gene become active,
- Structural genez, y, a transcribe mRNA
-lac-mRNA trandate z, y, and agenesto givethe enzymes|3-gal actosidase, permease and transacetylase
enzymesrespectively
- These 3 enzymesarerequired for the metatolism of lactose. »x8=4
- Thismodel was proposed by F. Jacob and J. Monod

(b) Lactose actsasinducer
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Q. No.

30.

Value Points Marks

(@ (i) Expanding

(i) Stable

(iii) Declining (¥x3)=1,%
(b) Stableisided Y%
Because, herethe pre-reproductive and Reproductive popul ation are almost smilar; so balanced
continuity ismaintained 1

(¢) Ittellsusby 2022 how many of the individuasin different age-groupsshall constitute thetotal population.
That tellspolicy makersinyear 2001 itsdlf that by 2022, the needsfor say -Primary schools; secondary schools,
institutes of higher learning in, dwelling units, roadsand infrastructure, hospitals, old-age homes, recreation

facilities, employment workforceetc,. 2
OR
dn K-
o Senfs 1

(b) SigmoidCurve  Parameter
of population 1+1=2

> time

(c) Because, resourcesare perishable, So carrying capacity controlsthe popul ations causing thegrowth curve

to beflatter at end. 1
(d) Exponentia Parameter of 1
population

—_— time
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BluePrint Il

Biology
Class XllI
Types of Questions - VSA SAII SA| LA Total
Units (I mark) (2marks) (3marks) (5marks)
\
Sexua Reproduction 2(2) 4(2) 6(2) _ 12 (6)
Geneticsand Evolution 2(2) 4(2) 9(3) 5(2) 20 (8)
Biology and Human 1(2) 2(1) 9(3) _ 12 (5)
Wedfare
Biotechnology and 2(2 2(1) 3(1) 5(1) 12 (5)
itsapplications
Ecology and 1(1) 8(4) _ 5(1) 14 (6)
Environment
Total 8(8) 20 (10) 27(9) 15(3) 70 (30)




Sample Question Paper 11
XI11- Biology

Time: 3Hours Max. Marks: 70

GENERAL INSTRUCTIONS:

1. All questions are compul sory.

2. The question paper consists of four sections A, B, C and D. Section-A contains 8 questions of 1 mark
each, Section B is of 10 questions of 2 marks each, Section C has 9 questions of 3 marks each whereas
Section D is of 3 questions of 5 marks each.

3. Thereisno overall choice. However, an internal choice has been provided in one question of 2 marks, one
guestion of 3 marks and all the three questions of 5 marks weightage. A student has to attempt only one
of the alternatives in such questions.

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

SECTION-A

(@) In the whiptail lizards only females are born generation after generation. There are no males How isthis
possible? 1

2 Inthefollowingfigureof afruit, label the part whichisprotectiveinfunction and that which isresponsiblefor
producing new plants. 1

3 Which Mendel’slaw of inheritanceisuniversally acceptable and without any exception? Statethelaw. 1

4 Inthefollowing pedigreechart, sateif thetrait isautosomal dominant, autosomal recessiveor sex linked. Give

areason for your answer. 1

o ]

Lm o o

O
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©

(6)

()

8

©)

(10)

(10)

Givenbelow arepairsof diseaseand causative organism. Which out of theseisnot amatching pairandwhy? 2
Flarieds : Wuchereria

Ringworm : Ascaris
AIDS : Humanimmunovirus
Mdaia : Plasmodium

In the picture provided, what isthe rel ationship between (1) and (2) with respect to popul ation interaction and
between (3) and (4) with respect to trophic levels.

Provide oneword or one sentenceinformation about ‘ plasmid’ with respect toits(i) chemical natureand (ii) its
duplication.

Expandthefollowing
() PCR
(i Bt
SECTION-B

In the adjacent popul ation growth curve,

(i) What isthe status of food and spacein the curves(a) and (b)?

(i) Inthe absence of the predators, which curve (@) or (b) would appropriately
depict the prey population?

No. of orgamisms

Given below isasequenceof stepsof transcriptioninaeukaryotic cell.
Fill uptheblanks(1, 2, 3, 4) left in the sequence.

time

5 Methyl

Guanosine
Enzyme : 1 tri phospha[e
RNA Splici
DNA rnaRYA Spliding RNA . ]

= -

OR
Namethetype of inheritanceinwhich the genotypic ratio isthe sameasthe phenotypicratio.
Alsogivetheratio. 2
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(1)

(12)

(13)

(14)

(15

Inthefallowingtabletheecol ogica unitsarementionedinthefirg columnverticdly and thelr etributesarementioned

horizontaly. Matchtheecol ogica unitsanditsattributeand put a tick intheblankswithinthetable:

Attribute
Ecologicd —»
Unit

Age

How of
Energy

Natality

Predator-prey
relationship

Individua
organism

Population

Community

Ecosystem

2

Certain molecular processesaregivenin column (A). Providethetermsgiven to these processesin column (B),
after selecting them from theterms: Recombination, generegulation, prokaryotic, transcription, eukaryotic tran-
scription, trandation, replication, genetransfer, DNA fingerprinting

Column A
(i) DNA > DNA
(i) DNA > hnRNA
(i) MRNA: > Protein
(iv) Repressor Protein

+

Operator ———— 5 Notranscription

Column B

Inthetablegiven below, select and enter one correct device out of thefollowing :
Orad pill, condom, Copper T, Sahdli, Vasectomy, Diaphragm, Tubectomy, Cervica cap

Method of birth control

Device

Barier

IlUD

Surgica Technique

Adminigtering Hormones

Yx4=2

If the chromosome number of aplant speciesis 16, what would bethe chromosome number and theploidy level
of the (i) microspore mother cell and (ii) theendosperm cells?

2

Inthepiecharts(A) and (B) drawn below to show the global animal diversity, which groups of animalswould
you name and write on the areas shaded black in (A) and (B). In which kind of habitat would you find these

groupsof animals?

(197)

2



(16)

(17)

(1)
(i)
(i)
)

(18)

0)
(i)
(i)

(19)

(A) INVERTERBRATES (B) VERTEBRATES

Inthe pyramid of biomassdrawn bel ow, namethetwo crops: (i) onewhichissupported and (ii) theonewhich

supports. Inwhich ecosystemissuch apyramid found? (Y2+ Y2+ 1) =2
Thestepsinaprogrammeare: 2

- Collection of germplasm

- Crossbreeding the sel ected parents

- Selecting superior recombinant progeny
- Testing, releasing and marketing new cultivars.

What isthisprogrammmerelated to?

Nametwo specia qualitiesasbasisof selection of the progeny.

What wasthe outcome of the programme?

What isthe popular term given to thisoutcome?Also namethe Indian scientist who iscredited with chalking out
of thisprogramme.

A multinational company (XY Z) marked amedicineextracted from medicind herbsgrowninthesorawlingfields
inaforeign country. Thisherbisfound only in our country and no compensation waspaid or permission taken
from relevant authority. 2
What istheterm used to refer to such an act committed by the multinational company?

Justify the meanig of theterm.

What has our government doneto prevent such deeds?

SECTION-C

How arebiofertilisersdifferent fromfertiliserssuch asNPK that we buy inthe market?
Justify theroleof Rhizobiumasabiofertiliser. 3
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(20)

(21)

(22)

Inthe adjacent figure of atypica dicot embryo, label the parts (1), (2) and (3). Statethe function of each of the
labelled part. 3

e
a
i

o0

i

©)

Theeventsof themenstrua eycleare represented below. Answer the questionsfollowing the diagram.

Proliferative phase or

‘/-"""_'___‘——'—) Follicular phase

5hto 15" d
Menstruation ( &)

(1% to 5" day)

Luteal phase or
secretory phase
— - (16" to 28" day)
(i) Statethelevelsof FSH, LH and Progesterone simply by mentioning high or low, around 13" and 14" day
and 21% to 23 day

(i1) Inwhich of the above mentioned phasesdoesthe egg travel to thefallopian tube?

(iif) Why isthereno menstruation upon fertilisation? 3

Few gapshave beenleft in thefollowing table showing certain terms and their meanings. Fill upthegaps. 3

Terms M eanings
(i) - Non coding sequencein eukaryotic DNA
(i) - Techniqueusedin solving paternity disputes
(iif) Restriction endonuclease
(iv) Pasmid
(V) Transgenics
(Vi) - Nucl eotide sequenceswith single base differences
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(23)

(24)

(25)

(26)

(27)

A B 3

3 5

C D

5’ 3

AB and CD represent two strandsof aDNA molecule.

When thismolecule undergoesreplication, forming areplication fork between A and Cintheabove.
(i) namethetempl ate standsfor replication.
(i) using which strand asthetemplate, will there be continuous synthesisof acomplementary DNA strand?
(iif) complementary to which strand will okazaki segments get synthesi sed discontinuous synthesiswill occur.
(iv) What aretemplate strandsand Okazaki pieces?
(V) Inwhichdirectionisanew strand synthesi sed?

“A popul ation hasbeen exhibithing genetic equilibrium”. 3
Answer thefollowing with regard to the above statement.

(i) Explain the above statement.

(i) Nametheunderlying principle.

(iii) List any two factorswhich would upset the genetic equilibruim of the populationn.

(iv) Takeup any onesuch factor and explain how the gene pool will changeduetothat factor

OR

Inthe 1950s, therewere hardly any mosquitoesin Delhi. Theuseof the pesticideDDT on standing
water killed their larve. It isbelieved that now there are mosquitoes because they evolved DDT resistance
through theinteraction of mutation and Natural Selection. Pointwise, statein asequence how that could have
happened. 3

A thallasemic child needed repeated blood transfusions got infected by HIV. 3
() Usearough diagrammatic sketch and arrowsto show how thevirusincreased in number.

(i) Why did theincreased number of theHIV virusdeterioratethe child’ simmunity?

(ii1) Which diagnostic test showed that theinfectiveviruswasHIV ?

Microbesplay adud rolewhen used for sawagetreatment asthey not only help toretrieve usablewater but aso
generatefud. Writein pointshow thishappens? 3

Namethe particular techniquein Biotechnol ogy whose stepsareshowninthefigure, Usethefigureto summmearise
thetechniqueinthree steps. 3
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Human DNA

| solat
Plasmid

o

SECTION-D

(28) With an example, explain how biotechnol ogy hasbeen applied in each of thefollowing:

(i) Incuring Digbetesmdlitus
(il) Inraising pest resistant plants
(i) In producing morenuitritionaly balanced milk.

Doyouthink itisethical to manipul ate organismsfor human benefits? Justify your answer.
OR
Nameany two cloning vectors. Describe thefeaturesrequired to facilitate cloninginto a vector.
—_—
1—-—-_____

(29) T

/ ‘\

Plants I

Burning Fossil \l i
Resp'iiration W(?Od Forest Fire
Theabovediagram showsasmplified biogeochemica cycle
(i) Namethe compound whose cycleisdepicted.
(i) Inwhat way do vehiclesadd thiscompound to the atmosphere?
(ili) What adverse effect doesits excess have onthe environment?
(iv) Citeanevent which depictsthiseffectinthemoderntimes.
(V) Suggesttwowaysof reducing thiseffect.
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(30)

OR

Create an aguatic food chainin awater body into which effluentsflow from a pesticidefactory. Diagrammeati-
caly represent biomagnificationinthisfood chain.

Explainwhy adeclineinthe predator-bird popul ation isexpected, when it feedson thetertiary consumersof this
food chain. 5

Study thefollowing carefully and explain why mutation (A) did not cause any sicklecdl anemiainspiteof change
inthemolecular structure of the genewhich codesfor Haemoglobin, when asasimilar mutation (B) did.5
(Thequestionisbased on properties of the genetic code. ¢ = codon, a=amino acid, Hb = Hoemoglobin)

Codons for Hb : C-C,-C,-C,-C-GAA-GAA-C, ......cceuvvuunee.
AminoacidsinHb : a-a,-a,-a,-3,-Glutamic acid -Glutamicacid-g; ............c........
(Normal Haemoglohin)

Mutation (A) : C-C,-C-C-C-GAA-GAA-C, ......ccceeunu.
a,-a,-3,-a,-,-Glutamic acid-Glutamic acid-g; ..........c.........
(Normal Haemoglohin)

Mutation (B) : C-C,-C-C-C-GUG-GAA-C, ........ccc........
a-a,-3,-a,-3,-Valine-Glutamic acid -, ...........c........
(Sicklecdl Haemoglobin)

OR
One chromosome containsone moleculeof DNA. In eukaryotesthelength of theDNA moleculeisenormoudy
large. Explain how such along moleculefitsinto thetiny chromosomes seen at M etaphase. 5
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Q. No.

10.

10.

12.

13.

14.

15.

Marking Scheme

Sample Paper |1
X1l - Biology
ValuePaints Marks
Through asexud reproduction/ parthenogenesis 1
Correctly labelled pericarp and seed. (*2x2)=1

Thelaw of segregation; Thefactorsor allelespresent in pairs segregate during gamete formation/ or similary
worded. 1

Autosomal dominant; defectivetrait in both male and femal e progeny/unaffected child did not pass down
trait. 1

Ringworm: Ascaris; Because ringworm is adisease caused by afungus (or named fungus) Ascaris causes
Ascariass. 1

Predator-prey/Predation betweenlevel (1) and (2); Producer-consumer betweenlevels(3)and(4) (*2x2)=1
Pasmid madeof DNA/Deoxy ribonucleic acid; Replicates/'duplicatesdongwithhost bacterid DNA  (Y2x 2) =1
Polymerasechain reection; Bacillusthuringiengs(nomark if specificnamewrittenwith capita T) (2x2)=1

(1) a=Unlimited food and space, B = limited food and space

(i) curvea, K/carrying capacity Yox4=2
(1) RNA polymerase; (2) hn; (3) m; (4) poly A tall Yox4=2
(b) Incompletedominance; 1:2:1 (1x2)=2

Individua = age; population = Natdity; community= predator-prey reation; ecosysem=energy flow (Y2x 4) =2
Replication; Eukaryotic transcription; trand ation; generegulation (Yax4) =2
Barrier = Diaphragm/ condom/cervical cap

1UD = Copper T

Surgical technique = Vasectomy/Tubectomy

Hormonal administrations = Ord pill/saheli (Yax4) =2

() Microsporemother cell = 16; diploid/ 2n
(i) Endospermcell = Triplod/3n (Yax4) =2

(A) Insectdarthropods; aeria/air/ground/ soil/ water etc.
(B) =fished/pisces, aquatic/ water/ sealriver etc. (Y2x4)=2
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Q. No.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

ValuePoints Marks
Phytoplankton; zooplankton; aquati c/water ecosystem showing pyramid of biomass (*2+Y2+1)=2
Plant breeding; high yield and pest resistant/drought resistant etc (any two) for increaseinfood production;

greenrevolution; M.S. Swwaminathan (Yax4) =2

Biopiracy; Biopiracy tantamountsto stealing of bioresources of another country (like piratestake away other
peoples vauables); government isdevel oping laws(such asindian patentsBill) topreventbiopiracy  (Y2x4) =2

Biofertilisers= organismsenriching nutrient quaity of soil; fertilisers= chemical syathessedinfactory; Rhizo-
bium has symbiotic association with leguminousrootsand fixes nitrogen 1x3=3

Label 1 : Originof plumule; plumulegrowsinto shoot
Label 2 : Cotyledons, food storage
Label 3 : Originof radicle; radiclegrowsinto root (¥2x6) =3

() FSHand LH : highand progesteronelow;
FSH and LH : Low and Progesterone high;

(i) Luted phase(iii) uterinewall and blood vessal shelp maintainimplanted imbryo; Yo+ 1+1+1=3

Intron; DNA finger printing; cuts specific nucl eotide sequence; extrachromosomal DNA in bacterial vector;
modified organisms organismswith foreign gene; SNP (*2x6) =3

() AB, CD (ii) AB (iii) CD;
Templatestrands: parental DNA strands complementary to which new strands of DNA are synthesised;

5t — 3" ; small piecesof DNA complementany to template. (Y2x6)=3

(i) Alllicfrequenciesinthe genepool of apopulation remainsunchanged for generations,

(ii) Hardy-Weinberg equilibrium

(iii) Any twofactors- mutation/Natur al selection : geneflow/genetic drift/ migration

(iv) Mutation : changesalleles/ Natur al selection : bringsabout grater reproduction of certain/allelesgene
flow. migration genetic drift : allelesmoveout of gene pool ¥x6=3

OR

Certainlarvae born with mutation; which conferred resistanceto DDT; DDT sensitivelarvee died; DDT resis-
tant larvae compl eted life history and became adult mosquitoes; natural selection caused greater reproduction of
DDT res stant mosquitioes; which soon replaced DDT sensitive mosquitoes. (¥2x6) =3

() smplified (virusreplicatedin host cell, many viruses, infect new cell)

(i) Vira DNA entershel per T-lymphocyles, which areresponsiblefor immunity; virusreplicates and attacks
other T- lymphocytes whose - number decreases.

(iii) EL1SA test /Enzymelinked immunosorbent assay. (1+1+1)=8
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Q. No.

26.

27.

28.

29.

ValuePoints Marks

Heterotrophhic microbesnaturally present in sewage are used; vigorousgrowth of aerobic microbesasflocsuse
up organic matter in effluent and reduce BOD of waste water; other kindsof bacteriagrow init anaerobically;
and digest thebacteriaand fungi called flocs (masses of bacteriaassociated withfungd filaments); Asthey digest
flocsamixtureof CH,, H,S, and CO, or biogas are evoloved; which can be used asfuel. (*2x6)=3

Genetic engineering/Recombinant DNA technology; segment of DNA removed from human cell and DNA
segmant incorporated into bacteria plasmid ; Plasmid taken up into bacterid cell which makesprotein directed
by human DNA. 1+1+1)=3

(i) Page211 production of insulinto cure Diabetesmellitus or genetherapy for cureof ADA
(i) Page 209 - using Agrobacteriumvectorsto introduce nematode specific genesor RNAI
(iii) Page213- generating transgenic cow such asRosie. (1x5)=5

Ethical andardsrequired asgeneticaly manipulated organismsmay harm other organisms/resultsunpredicatable.

OR
Cloning vectors - (i) plasmids, (ii) bacteriophages(iii) YACS, (iv) BACS (any two) 1
Featuresrequired to facilitate cloninginto avector are (1x4)=4

(@ Originof replication (ori) - Sequencewherereplication startsand any piece of DNA when linked to this
sequence can be madeto replicate within host cells.

(b) Sdectablemarker - Helpsinidentifying and eliminating non transformantsand selectively permitting the
growth of thetransformants.

(c) Cloningsdites: Few or singlerecognitionsitesare preferable

(d) Vectorsfor cloning genesin plantsand animals. eg genetically modified Agrobacteriumtumifaciensand
refroviruses.

(i) CO

(i) Fuelzs burnt in vehiclesemit CO, which goesinto atmosphere

(iit) Causesglobd warming

(iv) Long summer/ Hima ayan caps mel ting/floodsetc.

(v) Plant moretrees/Afforestation/ car pool/ any other (any two) 1x4+%x2=5
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Q. No. Value Points Marks

E‘é} %’ - — Correct food chain - 1
s, Fish - eating birds
;1%3’ | (DDT 5ppm) correct dosesof DDT - 1
=4} |
‘:f‘_% - High conc. of DDT disturbs
e Ca(Cacium) metabolisminbirds - 1
T Thinning of eggshell - 1
[ A - Largefish ,
[, (DDT 2 ppm) Premature breaking of egg shell eventnaly leads
.k'f . O to declinein bird population - 1
(Note : Food chain may be depicted in writing or through
- ¢ pictures)
i — : Smdlfish
A A=y \(DDT0.5ppm)
,.-,”"'"‘i-t
qt_ e : Zooplankton
o W ¥ (DDT 0.04 ppm)
£ AN
i o SRR
J 74 I
.'--l--.-.. -...\.M'\.
I,-'Ir -‘-".I Water
I:__ ' |(DDT 0.003 ppm)
— — 1
|.-. _-'._.'I
o=
30. - Genetic code degeneratei.e morethan one codefor oneamino acid.

- BothGAG GAA codefor glutamic acid.

- Mutation of third base/ nucl eotide- no changein phenotypein mutation A/Wobble hypothesis

- In case of change on 2™ codon of triplet codeasin Mutation B, codon standsfor adifferent amino acid valine.
-Hb becomesdifferent/normal Hb becomes Hbs/Structure of protien changed. (x5)=5

OR
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Q. No. ValuePoints Marks
DNA ispackagedinthecell inthefollowing manner:

@ AsNucleosomes consists of Histone octamer around which the positively charged DNA iswrapped around to
formanucleosome. A typica nucleosome contains 200bp of DNA hdlix.

(b) Repeated units of nucleosomesthen form chromatin (inanucleus). The nucel eosomesrepresent the Beadson
String” structure” asseen in electron microscopic picture.

(© Thesearethen further coiled and condensed at metaphase stage to form chromosomes.

(d) For packaging of chromatin at higher level, non histone proteinsarerequired. 5
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Blue Print 111

Biology
Class XlI
Types of Questions - VA SAII SA| LA Total
Units (Imark) (2marks) (3marks) (5marks)
2
Sexud Reproduction 2(2) 4(2) 6(2) _ 12 (6)
Geneticsand Evolution 2(2) 4(2) 9(3) 5(2) 20(8)
Biology and Human 1(1) 2(1) 9(3) _ 12 (5)
Wefare
Biotechnology and 2(2 2(1) 3(2) 5(1) 12 (5)
itsapplications
Ecology and 1(2) 8(4) _ 5(1) 14 (6)
Environment
Total 8(8) 20 (10) 27(9) 15(3) 70 (30)




SAMPLE PAPER I11
X1l - BIOLOGY

Time: 3Hours Max. Marks: 70

=

GENERAL INSTRUCTIONS:

All questions are compul sory.

The question paper consists of four sections A, B, C and D. Section-A contains 8 questions of 1 mark
each, Section B is of 10 questions of 2 marks each, Section C has 9 questions of 3 marks each whereas
Section D is of 3 questions of 5 marks each.

Thereisno overall choice. However, an internal choice has been provided in one question of 2 marks, one
guestion of 3 marks and all the three questions of 5 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.

SECTION-A
Citean exampleof aninverted ecologica pyramid. What kind of pyramid of energy wouldithave? 1
Whenisthe structure and composition of acommunity expected to remain unchanged? 1
Atwhat stage of lifeisoogenesisinitiated in ahuman femal e€? When doesthe oocyte complete oogenesis? 1

After asuccessful in-vitrofertilisation, thefertilised egg beginsto divide. Whereisthisegg transferred beforeit
reachesthe 8-cell stage and what isthistechnique named? 1

AaBb was crossed with aabb. What woul d be the phenotypic ratio of the progeny? Mention theterm to denote
thiskind of cross. 1

In F.Griffith’ sexperiment, how did the nonvirulent strain of Sreptococcus Pneumoniae becomevirulent?
Statetheuseof :

(1) Trichoderma with respect to organ transplant, and

(i1) Nucleopolyhedroviruswith respect to pest management 1
Bacteriathat convert milk into curd play two other beneficia roles. What arethey?

SECTIONB

Given below isagraph depi cting organi smic response to changing externa conditions. According totheir re-
sponse the organisms are grouped into two types. Name the type which will show (i) pattern A and

(i) pattern B. 2
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10. Given bdow isanincompleteflow chart showing influence of hormoneson gametogenesisin maes. Observethe
flow chart carefully andfill intheblanksA, B, C,and D, 2
PITUITARY
ICH FSH
2 | LEYDIG'SCELL c NametheCells
Namethehormone A FACTORS Stimulates
Nametheprocess B D Nametheprocess
1. Read the sequence of the nucl eotidesin the given segment of mMRNA and the respective amino acid sequencein
the polypeptidechain.
Mei  Phe Met Pro ——¥al Ser X
I | ] | | | LT T 11T
AUGUUUAUGCCUGUUUCUTUAA
7 WM [N N N s I

Polypeptide : met-phe-met-proline-valine-serine

() Providethetriplet of bases(codon) for (a) valine (b) proline

(i) Writethe nucleotide sequence of the DNA strand from which thismRNA wastranscribed 2
(ii1) What doesthelast codon of thisRNA stand for?

OR
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11.

12.

(b)

13.

14.

15.

16.

17.

18.

Thefollowing table showsthe genotypesfor ABO blood grouping and their phenotypes. Fill inthegapsl|eftinthe
table:

S.No. Genotype Blood Group

1 [A 1A A

2 [ ] A

3 IB B B

4 | | B

5 N —

6 |C—] © 2

(a) Thegraph below representsthe growth patterns of two types of aguatic organismsover abrief period of
timeinawater body surrounded by an agricultura land extensively supplied withfertilisers. Identify the organ-
ismsthat would represent (i) A and (ii) B.

State thereason for such achangein thewater body and also writetheterm giventoit.

[72)]
5 A
15 >
(@]
5
° ~2B
2
Time —

Sex determination isbased on particular chromosomesin both birdsand humans. Statetwo pointsof difference
between their mechanismsof sex determination. 2

Following arethe stepsin MOET programmmefor herd improvement in which acow has been administered
hormoneswith FSH likeactivity. Arrange stepsA to D inthelr correct sequence.

A - Transferred to asurrogate mother.

B - Itisether mated with an élitebull or artificialy inseminated.

C - Fertilised eggsat 32 cell stagearerecovered nonsurgicaly.

D - It produces 6-8 eggsinstead of oneegg which they normally yield per cycle. 2

(1) Inwhichdiseaseistherean uncontrolled division of cellsresulting information of tumours? How isthisdisease
detected?

(i) How dointerferonshel p in controlling the di sease?

Statethe principle underlying ‘ gel eectrophoresis and menttion two applicationsof thistechniqueinbiotech-

nology. 2
You havedeveloped aGM organism. Which government organisation will you approach to obtain clearancefor
itsmass production?Why issuch abody necessary? Givetwo reasons. 2
How has Agrobacteriumtumifaciens been suitably modified to act asacloning vector? 2
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19.

20.

21.

22.

23.

SECTIONC

Amazonian rainforest hasthe greatest biodiversity on earth. List any two hypothesesthat are proposed by the
biologiststo account for the greater biologica diversity. 3

(@ Inwhich part of the human femal e reproductive system do thefollowing eventstake place?
| - Release of 1% polar body.

Il - Release of 2™ polar body.

[l - Fertilisation

IV - Implantation

(b) Fromwheredo signalsfor parturition originate and what does maternal pituitary releasefor stimulating
uterine contractionsfor child birth? 3

A truebreeding tall plant is crossed with atrue breeding dwarf plant. F, progeny is 100%tall and F, hastall :
dwarf intheratio 3:1 (i) Explainwhy F, showsonly onetpyeof parental phenotype; (i) Namethe patterns of
inheritancein which theratio deviatesfrom above. Also mention the deviated phenotypicrratio. 3

Inthefollowing diagram thetwo DNA strands represented areready for transcription

/ @ ®

7 /

©)

() Label the partsmarked 1 to 4 and statetheir functionsin transcripti on{¥
(i) Which oneof thetwo strandsof DNA has nucleotide sequence similar tothemRNA that will betranscribed
andwhy?

Stateinwhat ways Stanley Miller smulated the conditionsof :

(i) Primitive atmosphere on earth.
(i1) Energy sourceat thetimeof origin of life, and
(iif) Formation of organic moleculesof lifeto provethetheory of chemical evolution. 3
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24. Draw aflow chart to depict themultiplication of an HIV virusinahost cell. 3

25. What are“flocs’? Statethelr rolein effluent treatment and their ultimatefatein sewagetreatment tank. 3
26. Two of the stepsinvolved in producing nematode resi stant tobacco plants based on the processof RNAI are
mentioned below. Writethe missing stepsin itsproper sequence. 3
L

b. UsingAgrobacterium asvector introduceit into tobacco

o—

Ch hii ittt ittt et et eeeeeeeeeeeeeee e et e e n e e e e e e raa
d.
e. Initiates RNAfnterference
:
R
I
o TR

Inabacteria culture some of the colonies produced blue colour inthe presence of achromogenic substrateand
somedid not dueto the presence or absence of aninsert ((DNA) inthe coding sequenceof -galactosidase.

(&) Mention the mechani sm and the stepsinvolved in the above experiment.
(b) How isit advantageous over S multaneous plating on two plateshaving different antibiotics? 3
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27.

28.

29.

30.

Aninteresting property of restriction enzymesismolecular cutting and pasting. Restriction enzymestypicaly
recognizeasymmetrical sequenceof DNA.

T_TIJAI]IIT‘_T
Notice that the top strand isthe same as the bottom strand, but reads backward. When the enzyme cutsthe
strand between G and A, it leavesoverhanging chains:

= — — CTTAA G — —

A. What isthissymmetrical sequence of DNA known as?
B. What isthe significance of thsese overhanging chains?
C. Nametherestriction enzymethat cutsthe strand between G and A. 3

- AATTC —

SECTIOND

(i) A decade back, the enormousvehicular trafficin Delhi had made Delhi rank 4 among polluted cities of the
world. Two measurestaken by the Delhi Government brought marked improvement in air quality by 2005.
What werethese two measures and how did they reduceair pollution? 3

(i) What isthenorm set by Euro 1 for petrol and diesel vehicles?
OR

How isthe* sixth episode of extinction” of specieson earth, now currently in progress, different fromthefive
earlier episodes?What isit dueto? Explain the various causesthat have brought about thisdifference.

(a) Draw theembroyo sac of aflowering plant andlabel (i) central cell (ii) Chalazal end of the embryo sac
(ii1) synergids.

(b) Namethe cell that devel opsinto the embryo sac and explain how thiscell leadsto theformation of Embryo
sac . Also mention therole played by the various cellsof theembryo sac. 5

OR
Show diagrammatically the stages of embryonic devel opment from zygote upto implantationinhumans. 5

Name the genes that constitute an operon. How does lac operon get switched on in the presence of
lactose? 5

OR
Withtheadvent of rDNA technology apowerful tool isavailabletoidentify acrimina or totherea parents. Name
thistechnique. Writethemissing stepsin the procedure given below. Thereof three stepsare mentioned in theflow
chart: Extractionof DNA fromthecdls- (i) .....cccoveeeenee. —(iii) DNA iscutinto fragmentsby restriction enzymes
= (IV) e N (Y) IO Y (V7 IO — (vit) Autoradiography. —(Viii) .....ccceuve.e. 5
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Marking Scheme

Sample Paper-111
X1l - Biology

Question No. Valuepoints Marks
1 SealForest/Largetree Yot =1

Upright
2. When theenvironment remainsunchanged 1
3. Embryoniclife Yot+tlo=1

When the sperm entersthe egg/at thetime of fertilization
4, Falopiantubel/oviduct; ZIFT/zygoteintrafalopian transfer Yat+t1o=1
5. 1:1:1:1:; Testcross Yot Yo=1
6. Bacterid transformation/transfer of genetic material/by acquiring genesfor smooth coat 1
7. a: Trichoderma- Biocontrol agent of severa plant pathogens/ produces Cyclosporin Awhichisused asan

immunosuppress veagent in organ transplant patients

b. Nucleopolyhedrovirus- Narrow spectruminsecticide Yat+t1o=1
8. Increaseinnutritiona qudity/VitamanB,,

check disease causing microbesinthe stomach Yot o=1
9. A. Conformers

B. Regulators 1+1=2

A.Androgen/Testosterone/maehormone
B. Spermatogenesis
10. C. Sertali Célls Yox4=2
D. Spermiogenesis
Stop marking at incorrect entry

11. (@ (i) Guu

(b) (i) CCU

(i) TACAAATACGGACAAAGAATT Yox4=2
(i) UAA standsasstopsignal.

1A A Blood group 1~ 18- AB blood group

IBi - B blood group I i [' - OBlood group
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Q.No.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Valuepoints Marks

(A)i. Water Hyacinth/Algal growth

ii. Fish/Aquatic animals
(B) i. Excessive growth of algae triggered by nitrates and phosphates from agricultural land run
off water.
ii. Algal bloom/ Eutrophication Yox4=2
Birds Human beings
(i) Femae . Autosomes + ZW (i) Autosomes + XX Yox4=2
Male . Autosomes + ZZ Autosomes + XY

(i1) Maehomogametic, Female heterogametic (i) Female homogametic, male heterogametic

It produces 6-8 eggsinstead of one egg whichthey normally yield per cycle

Itiseither mated with anditebull or artificially inseminated x4
Fertilised eggsat 32 cell stage arerecovered non - surgically

Transferred to surrogate mothers

(a) Cancer ; Radiography / Computerised Tomography / Magnetic Resonace Imaging/ any other
correct ones Yox 4
(b) Activatetheimmune system and help in destroying the cancer cells

(8 Techniquewherecharged moleculesare separated onthelr molecular weight, Gel actsasaseve.  %2x 4
(b) DNA figerprinting/ Cloning of rDNA / any other correct two points

i. GEAC - Genetic Engineeering Approva Committee
ii. Makesdecisionsregarding validity of GM research; checks safety of introducing GM- organismsfor
public services. may harm living organisms. GM O hasunpredictableresults Yax 4

Genetically engineered to form non-pathogenic,
by modifying Tumor inducing Ti-plasmid 1+1

Itisatropica rainforest
A. Speciationisafuction of time, unliketemporate regions, tropicshaveremained relatively undisturbed for
millionsof yearsand thushad |ong evol utionary timefor speciesdiversification.

B. Tropical environmentsare more constant, predi ctable and | ess seasond . Variations Such constant envi-
ronments promote niche specialisation and lead to agreater diversity 1v2x2

C. Moresolar energy available- higher productivity - greater diversity (Any two hypotheses)

(@) i.Intheovary
ii. Intheisthmus- ampullary junction of Fallopian tube
iii. Sameas(ii) ¥ax 4
iv. Inthe uterus

(b) fully developed foetusand placenta; Oxytocin/Pitocin 1
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Q.No. Valuepoints Marks

21. (8) Caseof dominancewheredlele T isdominant over alelet that isboth heterozygous
and homozygous dominant expressthe dominant trait.
(b) Caseof incompletedominancel: 2: 1/ Co-dominance 1:2:1 1%+ %

22. () 1. Templatestrand
2. Promoter oxd4=2
3. Coding strand
4. Terminator
(i) Coding strand because both mRNA and the coding strand are complementary totemplatestrand. 1

23. (i) Inaclosedflask containing NH.,, CH,, H, and Water Vapour to simulate primitive atmosphere

(i) Electricdischargeto smulate on primitive earth

(iii) Formation of compoundslike amino acidsfrom simplemoleculeslikeNH,, CH,, H, Ix3
24. a HIV entersthe macrophage (human cell)

b. Vira RNA genomereplicatesinto DNA with thehelp of reversetransscription

c.Viral DNA isincorporated into host DNA

d. Vira DNA directsinfected cell to producevira particles %X 6
e. Viruscomesout whileinfected cell continuesproducing HIV particles

f.New HIV particlesinfect Helper T cellswhichlead to decreasein Helper T cells.

25. (8) Massesof aerobic bacteriaassociated with fungd filaments
(b) Whilegrowing they consumelargeamount of o@gani ¢ matter of the effluentsreducing BOD
(c) When effluent goesto settling tank and flocsare alowed to sediment for activated dudge, they get digested
by anaerobic bacteria 1+1+1

26. (a) Isolate Nematode specific genes
(b) Produces sense and antisense RNA inthehost cells
(c) Being complementary sense and antisense RNA form double stranded RNA (dsRNA)
(d) Silencethe specific MRNA of the Nematode
(e) Parasite cannot survivein thetransgenic tobacco host expressing RNAI
(f) Thusthetransgenic plant tobacco is protected from nematode

26. A. (i) Insertiona activation : A recombinant DNA isinserted within the coding sequence of an
enzyme -galactosidase, resultsininactivation of theenzyme
(i) Thebacteria colonieswhose plasmidsdonot havetheinsert produce bluecolour butthose  1x 3
with aninsert do not produce colour
B. Smpleand easier method of sdlecting recombinantsfrom non-recombinants.

27. (&) Palindromic nucl eotide sequence/ Recognition sequence.
(b) DNA fragmentsfrom two different molecul eswhich havethe samekind of sticky ends 1x3
overhanging chainscan bejoined together (end to end) by DNA ligases.
(c) EcoRl
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28.

28.

29.

Valuepoints Marks
1. Changing of al busestorunon CNG

a CNG burnsmost efficiently

b. Cheaper than petrol or diesdl

¢. Cannot be siphoned off by thieves/ adulterated like petrol or diesel
2.a. Phasing out of old vehicles

b. use of unleaded petrol / use of low sulphur petrol / diesel

c. Useof cataytic convertersinvehicles

or any other correct two pointseach

1Lx 8
o+ 1%

Euroll norms:
a. stipulatesthat sulphur to be controlled at 350 ppmindiesel and 150 ppm in petrol.
b. Aromatic hydrocarbonsareto be contained at 42% of the concerned fuel.

1. Thedifferenceisthat 6th episode of extinctionistaking placeat a100to 1000 timesfaster
thantheearlier ones.

2. Itislargley dueto human activities

Thevariouscausesare:

a Habitat lossand fragmentation

b. Over exploitation ¥2x 2
c. Introduction/ Invasion of alien species +

d. Co-extinctions 1x4=5

(@) Threecorrect labels
Chdaza end

PCEDY

Antipodals

| . - Polar nucleus
@9 T
| Centrd cell

l Eggcdl

'p.,l |

— Synergids
3 Hliform

apparatus

Micropylar end
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Q.No. Valuepoints Marks
(b) i. Thefunctiona megaspore developesinto embryo sac
ii. Nucleusundergoes mitotic division and thetwo cellsmoveto the opposite poles
iil. Two successivemitotic division - an eight nucleste embryo sac %X 3
iv. Cell wall formationtakesplace after nuclear divisins aX 7
v. Three cellsgroup together at the micropylar end - egg apparatuswith an egg =
cell and two synergids
vi. Three cellsgroup together at the chalazal end - antipodal cells
vii. Theremaining two nuclei moveto the centre - fuseto form secondary nucleus.

OR G T
= WP =h
_c_‘;_‘- '\-_r ,L:-_E'-
pad AA
.._llr Ml
: o
G"'-:f-h ! ’ D
; &
Zygote------ A ¥
Cleavage ---- B 2celled stage Yo
C 4cdled stage Y%
D Morulawithvitellinemembrane 1
E Blastoc;fét with trophoblast and inner cell mass 1
F Implantation f blastocyst Y
G Intheendometriumwithinwall Y%

30.

P

Regulator gene, Promoter gene. Operator gene and structura gene
Aninducible operon where Lactoseistheinducer and it isthe substrate for theenzyme
B-gdactosdase
Three structural genes(z, y, @ which transcribe the polycistronic mRNA
zcodesfor -gaactosdase, y for permease and afor transacetylase
Near the structural genesisthe promoter genewhere RNA polymerase bindsfor transcription
An operator gene asaswitch near the promoter where arepressor alwayshbinds.
Repressor protein coded by thei gene preventsthe RNA polymerasefrom transcribing by %X 10
binding to the operator =5
7. Lactose, aninducer inactivatestherepressor and preventsit from binding to the operator.
8. Allowsan accessfor the RNA polymeraseto the promoter
9. Transcriptiontakesplace
10. Thesubstratelactoseregul atesthelac-operon.
OR
DNA finger printing; (ii) Amplification by polymerasechainreaction
(iv) - Separation of DNA fragmentsby gel electrophoresis
(v) -Southernblotting 1X5=5
(vi) -Hybridizationusing probetragment
(viii) Matching of DNA fragment photographsand interpretation.

S uhkwd
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