ANSWER KEY & MARKING SCHEME
CLASS- XI

BIOTECHNOLOGY (2026-2027)

Questions

Marks

b) Recombinant DNA Technology / Y- Jareid
ST debrileh

c¢) Proteins / UIGiE|

d) Mitochondria / ATSCIh =gl

¢) tRNA / tRNA

b) Mendel / Hed

a) Nitrogenase enzyme / '-|I$§\I\S|:|\91 Q\TII%J-I

A and R true, R explains A/ A 3R RW%, R, A DT
RSN BT §




8. A and R true, R explains A/ARRITEG, R, A DI
ARSAT Il §

2. Atrue,Rfalse/AW%,RW%

10. Polymerase Chain Reaction

11. Stroma / AT

12. Transcription / gfdae

13. DNA Ligase / i U-qUu FlT_&'ﬁTYT

14. Centimorgan / HeTANT

15.

Plasma Membrane /m%k'_vﬁ




16.

Biotechnology is the application of living organisms, cells
or biological systems to develop useful products and
processes.

Application (any one):
* Production of insulin
* Vaccine production
* Gene therapy

* Tissue culture

Sia Wit shifaa sital, sl ar wfae yunfert &
IUANT SR IuANft Iare 3R ufshany fawRid & ot
ufhar g |

3IUANT (TS Teh):

« I BT IdTGH

- 31 BT TG
- S Fafdre

- &dP Tag

17.

Coenzymes are non-protein organic molecules that
assist enzymes during biochemical reactions.
Examples:

* NAD+

* FAD

* Coenzyme A

OR

A biosensor is an analytical device that combines a
biological component with a detector to measure
biological or chemical substances




18.

The law states that the alleles of different genes assort
independently during gamete formation.

* Explains inheritance of two or more traits.

* Results in new combinations of characters.

HITGZH R-NE FHTeS AU E § S o d IS
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3alexur:
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- FAD

- DITSEH A
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19.

Mutation is a sudden heritable change in the genetic
material (DNA).

* May occur in genes or chromosomes.
* Can create genetic variation
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20.

Feature | Prokaryotic | Eukaryotic
Nucleus | Absent | Present
Membrane-bound organelles | Absent | Present

OR
Functions of Golgi Apparatus:

* Packaging of proteins.

* Secretion of cellular products.
* Formation of lysosomes.

* Modification of proteins.
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2 marks

21.

Pedigree analysis is a diagrammatic method used to study inheritance
of traits across generations.

Uses:

. Traces genetic disorders.
. Identifies carriers.
e Predicts inheritance patterns.

OR

What are Stem Cells?

2 marks




Stem cells are undifferentiated cells capable of self-renewal and
differentiation into specialized cells.
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22.

Enzymes are biological catalysts that speed up biochemical reactions
without being consumed. They play an important role in
biotechnology because they make reactions faster, more specific and
energy efficient.

Role of enzymes in biotechnology:

¢ Restriction enzymes cut DNA at specific recognition sites and are used
in recombinant DNA technology.
e DNA polymerase is used in Polymerase Chain Reaction (PCR) to
amplify DNA.
¢ Ligase enzyme joins DNA fragments together during gene cloning.
¢ Industrial enzymes are used in food processing, detergent production
and pharmaceutical industries.
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23

Carbohydrates are organic compounds composed of carbon, hydrogen
and oxygen. They are the most important source of energy for living
organisms.

Structure:

. Basic unit is  monosaccharide  (glucose, fructose).
* Monosaccharides combine to form disaccharides and
polysaccharides.

¢ General formula is (CH,0)n.

Functions:

. Primary source of energy.
e Stored as starch in plants and glycogen in animals.
. Cellulose forms the cell wall of plants.
. Participate in cell recognition and signalling.

3 Marks
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24.

Meselson and Stahl conducted an experiment in 1958 to prove the
mode of DNA replication.

Procedure:

e E. coli bacteria were grown in a medium containing heavy nitrogen
(N15).

e The bacteria were then transferred to a medium containing light
nitrogen (N14).

* DNA samples were collected after each generation and analysed by
density gradient centrifugation.

Observations:

¢ First generation produced hybrid DNA containing both N15 and N14.
¢ Second generation produced both hybrid and light DNA.

Conclusion:

DNA replication is semi-conservative in nature because each daughter
DNA molecule contains one parental strand and one newly synthesized
strand.
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25.

Miosis Meiosis
One nuclear division occurs | Two successive nuclear divisions
UF Hgh1g QTSI glar gl | oceur
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Produces two daughter cells.

QY T FRAFTE aorelt §

Produces four daughter cells.

IR G FARAFIE qorct B

Occurs in somatic cells

cRFFRFBTAard

Occurs in reproductive cells.

ST SR A gt g

No genetic variation produced.
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Genetic variation produced due
to crossing over.
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Plant tissues are divided into simple tissues and complex tissues.
Simple Tissues:
1. Parenchyma
o Storage of food and water.
* Photosynthesis in chlorenchyma.
2. Collenchyma
e Provides flexibility and support. 3 Marks
3. Sclerenchyma
¢ Provides mechanical strength.
Complex Tissues:

1. Xylem
¢ Conducts water and minerals from roots to aerial parts.
2. Phloem

¢ Conducts food from leaves to other parts of the plant.
UTET Feldh] 1 B T 3N Afee Fawi 7 Rsnfara fram
IATE
Il Scdh:
1. NehrsaAT
o 31511 3R STer T HSROT|

FARTHISHT 7 THTU AT

2. FIAchISAT
o TrEieITaer 31 WERT YeTd FAT S|

3. TFATHISAT

o AT AT IeTeT FIAT 2 |

Jfed 3d+:

1. SSH

o Sl ¥ Ui & I s aF I 3 @A gerut @
gRageT Far gl

2. FellUH
o iY@ 9l & 37 oY aF STt T IRGET FAT




27.

DNA (Deoxyribonucleic Acid) is the hereditary material of most
organisms.

Structure:

e DNA consists of two polynucleotide strands arranged in a double
helix.

¢ Each nucleotide contains a nitrogenous base, deoxyribose sugar and
phosphate group.
¢ Adenine pairs with Thymine and Guanine pairs with Cytosine.
Functions:

o Stores genetic information.
. Controls protein synthesis.
e Transfers hereditary characters from parents to offspring.
» Regulates cellular activities.
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28.

DNA replication is the process by which DNA makes an identical copy of
itself before cell division.
Steps:
1. Initiation:
¢ DNA double helix unwinds with the help of helicase enzyme.
¢ Hydrogen bonds between base pairs break.
2. Template Formation:
¢ Each strand acts as a template for synthesis of a new strand.




3. Elongation:
e DNA polymerase adds complementary nucleotides.
¢ Adenine pairs with Thymine and Guanine pairs with Cytosine.
4. Leading and Lagging Strands:
o Leading strand is synthesized continuously.
e lLagging strand is synthesized discontinuously as Okazaki

fragments.
5. Termination:
. DNA ligase joins Okazaki fragments.
* Two identical DNA molecules are formed.
Conclusion:

DNA replication is semi-conservative because each daughter DNA
molecule contains one old and one new strand.
(Diagram: Replication Fork)
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29.

Mendelian inheritance refers to the transmission of traits from parents
to offspring according to the laws proposed by Gregor Mendel.
Mendel's Experiments:
. Conducted on pea plants (Pisum sativum).
e Studied contrasting characters such as tall/dwarf plants.

Laws of Inheritance:

1. Law of Dominance
* One allele expresses itself in heterozygous condition.
2. law of Segregation
¢ Alleles separate during gamete formation.
3. lLaw of Independent Assortment
¢ Alleles of different genes assort independently.
Example:
Tall (TT) x Dwarf (tt)
F1 Generation:
All Tall (Tt)
Fa Generation:
Phenotypic Ratio = 3 Tall : 1 Dwarf
GenotypicRatio=1TT:2Tt:1tt
Conclusion:

Mendel's laws explain the inheritance of characters from one
generation to another.
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The immune system is the body's defence mechanism against
pathogens such as bacteria, viruses and fungi.
Types of Immunity:

1. Innate Immunity
. Present from birth.
¢ Includes skin, mucous membrane and phagocytic cells.

2. Acquired Immunity
J Develops after infection or vaccination.

e Specific against particular pathogens.
Immune Response:

. Antigens enter the body.
. B-lymphocytes produce antibodies.
. T-lymphocytes destroy infected cells.

e Memory cells provide long-term protection.

5 Marks




Importance:
Protects the body against
* Forms the basis of vaccination.

diseases.
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