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General Instructions:

gy fAder:
The question paper has five sections and 33 questions. All questions are compulsory.
Section—A has 16 questions of 1 mark each; Section—B has 5 questions of 2 marks each;
Section— C has 7 questions of 3 marks each; Section— D has 2 case-based questions of 4
marks each; and Section—E has 3 questions of 5 marks each.
There is no overall choice. However, internal choices have been provided for some
questions. A student has to attempt only one of the alternatives in such questions.
Wherever necessary, neat and properly labeled diagrams should be drawn.
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SECTION -A (1x16=16 Marks)

-

1. Which of the following feature in flowering plants does not encourage xenogamy?

A. Self incompatibility C. Dioecy
B. Production of Cleistogmous flowers. D. All of these
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2. The diagram of transcriptional unit is given below. Which among the labelled part has no role
in transcription process
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3. Which one of the following events is correctly matched with the time period in a normal
menstrual cycle?

A. Release of egg : 5™ day

B .Endometrium regenerates: 5-10 Days

C. Endometrium secretes nutrients for implantation:11-18 Days
D. Rise in progesterone level: 1-15 Days
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4. The fruit fly was found to be very suitable for experimental verification of chromosomal theory

of inheritance by Morgan and his colleagues because
A. Tt reproduces parthenogenetically

B. It completes life cycle in about two weeks
C. A single mating produces two young flies
D. Smaller female is easily recognizable from larger male.
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5. Pedigree analysis can help in tracing which of the following set of genetic disorders?
A.Down’s Syndrome & Klinefelter’s syndrome,




B. Myotonic dystrophy & Sickle cell anaemia
C. Turner’s syndrome &Haemophilia
D. Klinefelter’s syndrome & Turner’s syndrome
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6. Raju drew the structure of DNA molecule as below. Renu could find out an error in the diagram.
What may be the error she noted-

Suger-phosphate
backbone

Hydrozen bonds .

A. The two strands have antiparallel polarity.

B. The base pairing is incorrect.

C. Adenine is bonded with Thymine with three H-Bonds.
D. Guanine is bonded with Cytosine with three H-bonds
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7. Appearance of antibiotic-resistant bacteria is an example of

A. Adaptive radiation C. Pre-existing variation in the population
B. Transduction D. Divergent evolution
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8. The phenomenon ‘ontogeny repeats phylogeny’ is explained by
A. Recapitulation theory C. Mutation theory
B. Inheritance theory D. Natural selection theory
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9. Match the following list of bioactive substances and their roles:
Bioactive Substance Role
a | Statin 1 | Removal of oil stains
b | Cyclosporin A i1 | Removal of clots from blood vessel
c | Streptokinase i1 | Lowering the blood cholesterol
d | Lipase iv | Immunosuppressive agent
Choose the correct match:
A. a-ii, b-iii, c-1, d-iv C. a-iv, b-i, c-ii, d-iii
B. a-iv, b-ii, c-1, d-iii D. a-iii, b-iv, c-ii, d-i
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10.A cloning vector has two antibiotic resistant genes for tetracycline and ampicillin. A foreign
DNA is inserted into the tetracycline gene. Non recombinants will survive on the medium
containing---

A. Ampicillin but not tetracycline C. Both tetracycline and ampicillin

B. Tetracycline but not ampicillin D. Neither in tetracycline nor in ampicillin
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11. Identify the correctly labelled diagram of Gel Electrophoresis set up
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12. The density of a population in a given habitat during a given period, fluctuates due to
changes in certain basic processes. On this basis, fill up boxes A and B in the given flow chart

with correct option.
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A. A-Natality, B-Mortality C. A-Natality, B-Immigration
B. A-Immigration, B-Emigration D.Both A and B
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Question No. 13 to 16 consist of two statements — Assertion (A) and Reason (R). Answer these
questions selecting the appropriate option given below:

A) Both A and R are true and R is the correct explanation of A.

B) Both A and R are true and R is not the correct explanation of A.

C) A is true but R is false.

D) A is false but R is true.
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13.ASSERTION: A mature embryo sac will be 7 nucleated and 8 celled in flowering plants.
REASON: All the cells in the embryo sac will be haploid in nature.

13. STaT: Qo ael Gielt  Teh TRYere OThIRT 7 ShegehgercT I 8 HITRALHT ATelT grarT|
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14.ASSERTION: Incomplete Dominance can be seen in Snapdragon.

REASON: The phenotype and genotype ratios are similar in incomplete dominance.
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15. ASSERTION: Subsequent encounter with the same pathogen elicits a highly intensified
anamnestic response.

REASON: This is based on the fact that our body appears to have memory of the first encounter.
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16. ASSERTION: Insertion of recombinant DNA within the coding sequence of gene results in
colorless colonies.

REASON : Presence of insert results in inactivation of gene known as insertional inactivation.
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17.Given below is the diagram of human foetus in the uterus.

(a) Identify the part labelled as “X’.

(b)Name two hormones released from this tissue during pregnancy.
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18.Study the details given below on two genetic disorders and recognize the diseases A & B.

A B
The gene is present on X chromosome The gene is present on the
chromosome 11or 16

It appears more in males than in females | It occurs both in males and females

Blood clotting is impaired Suffers with chronic anemia
(a) Which among A&B is a sex linked disease?

OR

What is meant by polygenic inheritance? Why is it referred as a quantitative inheritance?
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19.Given below is the schematic diagram of antibody molecule.

BOl"ICUBI‘Ing
(a)Identify A in the diagram and mention its function.

(b)Why are antibodies said to provide humoral immune response?
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(a) What are such sequences called? Name the enzyme used to recognizes such nucleotide
sequences.

(b) What is their significance in biotechnology?
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21. (a) Given below is a pyramid of biomass in an ecosystem where each bar represents the
standing crop available in the trophic level. With the help of an example explain the conditions
where this kind of pyramid is possible in nature.

Trophic level 2
Trophic level 1

(b) Mention any one limitation of ecological pyramids.
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22. Define the terms a. Spermatogenesis b. Spermiogenesis c. Spermiation.

22. rclt & IRETT L T YIVTSTaT=l &Y. YehIVTSToleT &Y. T |

23.Study the pie chart given below and answer the questions based on it.

PHYSICAL
BARRIERS

(a) Which contraceptive method is most popular according to this pie chart? Give an example.

(b) Mention any two natural methods of contraception.



(c) Distinguish between Copper releasing IUDs and Hormone releasing IUDs.
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24. (a)Explain and illustrate the steps involved to make fully processed mRNA from hnRNA.

(b)What would happen if no splicing occurs during mRNA synthesis?
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25. An experiment ‘X’ provided evidence in support of ‘Y’. In this experiment, four gases were
circulated ‘A’, ‘B’, ‘C,and ‘D’ in an air tight apparatus and electrical discharge from electrodes was
passed at 800°C. The mixture of gases was passed through a condenser. After a week, the chemical
composition of the liquid inside the apparatus was analysed. The results provided evidence through
which ‘Y’ was more or less accepted.

(1) Identify gases A, B, C, D.

(i1) Which theory of origin of life is supported by the above experiment?

(i11) Draw a diagrammatic representation of experiment X.

(iv) What does A, B, C and D together produced in the experiment X?
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26. The flow chart of sewage water treatment is given here.Study the flowchart and answer the
questions

Wastewarer Prelinimnary Hiclogical
—H  treatment Trearment
[nflaent

Temiary
treatnient

Secondary
Life biniLa el

Feceiving
e
WAl

(a)In which of the above steps the physical removal of particles —large and small-through filtration
and sedimentation carried out?

(b)How is Biochemical Oxygen Demand (BOD) reduced in the sewage treatment?

(c)What is meant by activated sludge?
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27.(a)Name any two vectorless methods employed to introduce alien DNA into
(1)Animal cell (ii)Plant cell
(b) What is meant by ‘disarmed pathogen’vectors? What is its use in biotechnology.

(c)Why are bacterial cells first made ‘competent’ for rDNA technology?How is the process carried
out?

OR

(a)Name the person who challenged patent right granted to the University of Mississippi medical
centre for ‘use of Turmeric in wound healing’?

(b)Expand GEAC.

(c) What is meant by biopiracy?
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28. Study the graphical representation of species area relationship given below and answer the
questions that follow



Species richness —>

(a)Name the naturalist, who studied the kind of relationship shown in the graph and the area he
explored.

(b)What does ‘Z’ stand for? What is its value for frugivorous birds and mammals in the tropical
forests of different continents?

(c) When would be the slope becomes steeper?
OR
(a)Name the process that makes the detritus become part of the soil in the nutrient cycle?
(b)Write the factors responsible for controlling the rate of this process.

(c)What is humification and mineralization means in this process?
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29.The bioreactor is a large vessel where the different cells such as human or plant, or animal cells
can be cultured to obtain new biological products. It provides optimum conditions like temperature,
pH, substrate, oxygen, etc required for the culturing of cells producing desired products

Acid/Base
for pH
control

; . | i Flat bladed
lthll'p (:l’ | | impeller
sterilisa 101‘[ £ Culture
¢ broth
T Sterile Air

(2)Why are the bioreactors usually cylindrical with a curved base?
(b) How small volumes of the culture withdrawn periodically from the bioreactor?
(c)What is meant by downstream processing?
OR
(c) Name two types of bioreactors.
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30. Analysis of the Specific Threats Database revealed that habitat destruction was the most
common threat, affecting nearly 9 out of every 10 species listed in the database (88.3%). This was
more than all the other categories combined. Climate change and weather, by contrast, affected the
fewest species (16.8%). Overexploitation (26.6%), invasives (25.0%), and pollution (18.2%) fell in
between.
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(a)The four major causes for biodiversity loss are popularly known as ‘The Evil Quartet’.
Recognize the missing cause in the above graph.

(b)What is the main reason for the extinction of passenger pigeon?
(c)Cite two examples for invasive alien species that resulted in loss of biodiversity.
OR

When a species becomes extinct, species associated with it also become extinct. Cite an
example for such a loss of biodiversity.
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31.Given below is the diagram of cross section of a Citrus seed. It contains many embryos.

[A]What is the term used to such a phenomenon?

[B] How is the zygotic embryo different from
Nucellar embryo?

[C]What is the term used for development of diploid
egg cells into seeds without fertilization?

[D] Production of hybrid seeds is costly and hence it
becomes too expensive for the farmers. Suggest one
method to reduce the cost and to avoid segregation of
characters in the hybrid progeny

OR

Integument
Nucells

. Zygotic embryo

Endosperm
Nucellar embryo

[ntegumentary
embryo

Study the given diagram of female reproductive system and answer the questions



[A]In which part of fallopian tube does the fertilization occur?

Uterine fundus
Uterine cavity

Fallopian
tube

[B]JAmong the uterine walls
[i]which layer helps in contraction of uterus during the parturition
[11]]Undergoes cyclic changes during the menstruation?

[C] Name the part that is cut open and clipped or tied up to block the passage of the egg into the
uterus during sterilization.

[D] Physical barriers like diaphragms, vaults etc. are used as contraceptives by female. In which
part of the female reproductive system it is inserted?
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[ntegument " 10 st s & 3 s Rt
nfegumer . .
e11fb1yo Y %f@r&rqu HE I &1 ST § | TRTd & det 3R I
Hellel H I&T0M oh JUeFrehivT 8 Soit & foiw Teh fafer geme

a7

AT ToTaTeT YUTTel & feT aTT T &7 37eaaT ¥ 3 9T & 39T
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Fallopian
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nfundibu]
1)

Uterine fundus
Uterine cavity

Fimbriae



[€] Torsraret ol Tt <ge & fohd ST H BT 82
[ST]TTRT T EaRT & o

[i] leT A 9T FEa & SRTeT TN & Hepelel H Heg Hcl &
[i{] AT &1 & STt ek aRad gd &7

[¥Y] 39 T8 &7 AT IATST [H8 AHGTET & SRIeT AT 7 373 & AT Y 3ra%ety it & fow
a1e f&ar SITaT g 3R foFera s feam e § ar ey fear srar g1

[3Y] STATRIA, dTec ST ARTRE STHT3IT ST ST AT AT GaRT ITH TR oh & H fohdT SATAT
¥ 3O AR TSToteT o & T o197 3 STl ST 82

32 .How are cancer cells different from normal cells? What is metastasis? Distinguish between
benign tumors and malignant tumors? Mention any four treatments available against the cancer.

OR
Prior to a sports event blood and urine samples of sports persons are collected for drug tests.
(1) Why is there a need to conduct such tests?
(i1) Name the drugs the authorities usually look for.
(ii1) Write the generic names of two plants from which these drugs are obtained.
(iv)What is ‘withdrawal syndrome’? List any two symptoms it is characterized by.
32 . AR FINRIHIT FATT HIRAFIHT F A TR 3ot glclt 87 A {a #3182 T T
AR GTcTeh TA o 1 37X TATE? el o [aeeer ITelst fohegl TR 3UERT &1 Seaid HY |

ar
forell Wef TSIt & T ol T GeTor o folt TSt & Tord 3R 77 o e Teha fhU ST B |
(i) O TY&T0T AT et T AT F4T g2
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33. Answer the following questions based on Meselson and Stahl’s experiment.



(a) Write the name of the chemical substance used as a source of nitrogen in the experiment by
them.

(b) Why did the scientists synthesise the light and the heavy DNA molecules in the organism used
in the experiment.

(c) How did the scientists make it possible to distinguish the heavy DNA molecule from the light
DNA molecule? Explain.

(d) Write the conclusion the scientists arrived at after completing the experiment
OR

Study the following chart of genetic codes and answer the questions

Second letter
u c A G

uuy ucu UAU UGU u

" uuclPhe uce | o, UAC| yr UGC| Crs | ¢

UUA| UCA UAA STOP| UGA STOP| A

uuG | ke | uca UAG STOP | UGG| Trp | G

cuu ccu CAU| his | CGU u

cuc cce CAC CGC c
5 C| cua | | cca|Pr CAA| Gin | CGA Ag | a 4
£ CUG CCG CAG CGG 6|3
% T
2 AUU ACU AAU AGU ulF
“1alauc|™ | acc _ AAC|Asn AGG|Ser G|

AUA ACA AAA | Lys AGA| Ag | A

AUG Met | ACG AAG AGG G

GUU GCU GAU| asp | GGU u

6| GUC |y, | GOC|,. | GAC GGC| g | ©

GUA GCA GAA| G | GGA A

GUG GCG GAG GGG G

1. What will be the sequence on transcribed mRNA on the following DNA in 5’-3’direction. Name
the amino acids it codes for

3’ TACATAACCATT 5’
2. Identify the three stop codons. Why are these called as stop codons?
3. Valine is coded by GUU,GUC,GUA and GUG. What is this feature of Codons referred as?
4. During transcription, instead of GAG if the mRNA carries GUG, how will it effect translation?
5.Write the anticodons for Phenyl alanine.

33. A 3R ETT & FAI9T & IMYR W fAFATaf@a geat & a3 SfFv|
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() =ATTAenl o Y SITAT 30T T Gooh ST U] A 3T AT Shdl T FATAT? SATET
heT|
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Second letter

u c A G

uuy ucy UAU UGU u

u | uue I Phe | Ucc Ser UAC| o UGC| Crs | ¢

UUAI UCA UAA STOP | UGA STOP| A

uuG | L8 | uca UAG STOP | UGG| Trp | G

cuu ccu CAU| his | CGU u

cuc cce CAC CGC c
5 C| cua | | cca|Pr CAA| an | coa Ag | 4
£ CUG cCcaG CAG CGG 6|2
% T
2 AUU ACU AAU AGU ulz
w A AUC lle ACC " AAC|ASH AGC| Ser cl®

AUA ACA [T 1AM |y | AGA| pg | A

AUG Met | ACG AAG| AGG G

GUU GCu GAU| Asp | GGU v

6| GUC |y | GCC| . | GAC GGC| g | ©C

GUA GCA GAA| Gl | GGA A

GUG GCG GAG GGG G

1. frfafEd Svert o 53 feem 7 Yfdefid TA3RUAT UR 3eIsha 7T §19TT| 37 31T

TfAS &7 AT 93T ST v Jg Fifsagiary
3 TACATAACCATT 5'
2. T T&TT ST hl YTl | Sog TCIT ST FAT gl ST &7

3. afele Y GUU, GUC, GUA 3R GUG SaRT hiTSd o aram & | i< hr 38 faRivdr st sqr
heT SATT 872

4. JTCTeIsT & ERTel, GAG & ST Ife mRNA H GUG gl &, Y g 3eIdTe; ol hdl T
FHIM?

5.fherge Yafels & forw wlenisa faf@u|




