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ANSWER KEY & MARKING SCHEME

CLASS- XI
BIOTECHNOLOGY (2026-2027)
Q.no Questions Marks
L. b) Recombinant DNA Technology / J: SIS
STTTY qeriTa 1
2. ¢) Proteins / UICIH
1
3. d) Mitochondria / ATCIh =gl
1
4. ¢) tRNA / tRNA
1
5. b) Mendel / HEd
1
6. a) Nitrogenase enzyme / I3 Io-gl USIISH
1
7. A and R true, ReprainsA/AGﬁTRW%, R, Al
SRSAT Rl § .
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8. A and R true, R explains A/ARRITEG, R, A DI
RSN Hl § ,
2. Atrue,Rfalse/AW%,RW%
1
10. Polymerase Chain Reaction
1
11. Stroma / AT
1
12. Transcription / gfdae
1
13. DNA Ligase / §‘|Q:|Q FlT_&'ﬂTYT
1
14. Centimorgan / HeTANT
1
15.
Plasma Membrane /ﬂﬁm%ﬁﬁ
1
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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

g TNt Shifaa sital, il ar wfae yunfert &
IUANT S IuANft Iare 3R Ufshand fawfRid & ot
ufhar g

3TV (1S Teh):

« I BT ST

- A1 BT IdIGH
- S fafera

- 3dP TagH

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
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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-NEH FHTeS AU E § S od IS
Sifferanafl & QR TS &1 FgM™d Ad & |

3alexur:

- NAD+

- FAD

- DICSEH A

[

TR T fIRAVUITas USRI § Sl $ifdeh 7 I-rRIe
YT &1 AT P T T Wifdd g ol fgeaer & a1y
CIEGIR

19.

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

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

JANG TR Tt (S1TT) H g4 aTel U 3
IR g uREd B

- I8 ST 1 OREET H g1 T g |

- 3T 3a e fafderdr Iaue 81 gopeht B
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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.

faRIvand | M afe® | gopRafed
hadh | U | JuRRId
f3reetl-ag oifTeh | SrufRyd | IufRyd
g0

Teolt o & B:

- UIEHT BT UR=RITI |

HIBY IS BT I

- AZTIAH &1 AT

- QI BT T TR

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

gemactt favawor te sy fafy | et Suwan difeal
TEIOT &1 IRIMTI BT 37e0T R & e fhar Srar g |

I

o 3TAR1 fABRI &1 T T

. dIE;df;I'aﬁ gedld BTl
o T & T ot Higsgaroft B
WH PIRBTT AT 82

B 3R IRy HifRreprel § fanfed g9 & gem gidi 21
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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.
ifiiferaratt &t TIfd deTd &1 S Wit § 39! Hga@qul it
B 8 Fifer T sififeransii &1 <fig, siftre fafiy Sik SHoil-H=rd a9
gl

g Uit & TTTsH &1 yffeT.

- gfdey ToTgH ST &I fafiy g™ Ridl W @ied § 3R 3@
SN YR SeT Uit # g S g |

- STTE UICHRS! BT IUANT Uici AR I RUaRH (TRiT3IR) H SIeg
B! yaftid s & fore far Sar g1

- QSIS USTSH S a1 & SR SITAE We! &l 39 § Sisdr
gl

. 3Nl ToTgHl BT ITANT WY URHI], fSesie IdeT iR
3Ny I & fpar Srar 2|

3 Marks

23

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

Structure:

o 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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FIEEIEIC FIa, FEISTT AT ATFHTT & T Frafoier AIH
A1 &1 ¥ N Shat & e 511 1 7ed Ageaet AT

AT

o 7 FHTS AAIAINGS (TFIT, el ¢
o AARFES AT STEAFUES 3 ITeHAFSs TaTd &

o HTATT A (CH20)n B
ST
o ST T YT fAF A

o Glei & Ferr 3T ATaRY & TAEFIST F T H AR
o Yegater gt Hir FfA Ay gemar g

o FIAST 9guTT HR FTFd S A AT AT &1

24.

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

Procedure:

¢ 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.

Adewe AR T 7 1958 # Siwaw yfagfa 6 fafr 7 gy
& & fore v v )

gfsham:

3 Marks

For more Question Papers, Sample Papers, Notes & Syllabus visit aglasem.com

Page 8 of 15


https://aglasem.com

HBSE Class 11 Sample Paper 2027 Biotechnology Marking Scheme

aglasem.com

o §. TS AFARAT FT 7R ABSISA (N15) T ATETH A

39T 34T

o A SFEARTT A goF ABASA (N14) TFT AeIAAH H
TAATIRA o arm|

o 53%F N & 915 SvAT & AHAA vHA FT 7T IR T
YIUTAT 3TIHE0T GaRT 3eTahT farRayor fama aram|

e

o gl didY & N15 3R N14 ST FFT I STAT Seqe |

o Y it o W 3§ Sl YR & AT Seue R
farsay:

freat yfagfar srd-aweh ggfa 1 g ¢ FifF g3 o
1TV 30T F UF SeTah T3 3N 0F Aa-WeaARaT T3 garg|

25.

Miosis Meiosis
One nuclear division occurs | Two successive nuclear divisions

&l TR Fgeh g AT

g &l

Produces two daughter cells. | Produces four daughter cells.

& g FIAFTT q7eh 8 IR N FIRAFT Torelt 1

Occurs in  somatic cells | Occurs in reproductive cells.

ARF FRwET AT TS PIRBISi Aglar g

No genetic variation produced. | Genetic variation produced due

T t i .
qﬂg mﬂaam mm (o] ;'OSSIHg .over
3cqeet oTe! arall RGO 3 SO Harirs

fAeadr ScqeT gl &

3 Marks

For more Question Papers, Sample Papers, Notes & Syllabus visit aglasem.com

Page 9 of 15


https://aglasem.com

HBSE Class 11 Sample Paper 2027 Biotechnology Marking Scheme

26. 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
¢ 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.
UTEY Feldh] 1 B T 3N Afee Fawi 7 Rsnfara fram
IATE
Il Scdh:
1. NewrsaAT
o 31511 3R STeT T HSROT|

FARTHISHT 7 THTU AT

2. FIAThISAT
o TrEieITae 31 WERT YeTd FAT 8|

3. TFATHISAT

o i AT TeTeT FIAT 8 |

Jfed 3d+:

1. SSH

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

2. FellUH
o gAY @ 9l & 37 oY O ST T IRGET FAT
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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. 3 Marks
¢ 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.

divae  (ifFdREagfFas wRE) e SsfEr &
AR Tere B

I

o ATAT &Y ufel g fFeraterss #s § Aest gt v
s ¢foeq # saafeaa gia §

o TAF ~G[FAAICISS A TF ATSeIsTargad 4T, HATFHRIS T
T 3 BiEhe TAg QYT |

» wiforet e fivT & Wy 3R T AR & W g
g e

F:

o HTAATAF SATTHI FATRT FIATE

o W& HRANUT ) AGAT FIaT &
o ATAT-ReT & Hater A AT RAF F&T01 FAATARE FIT B

o FRAT AR F AT FET R

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.
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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)

Sieere gfasfa a8 uithar § forwas garr st fasres @ e
SIUAT 39 Tk AT FfafA R qaar |

IOT:

1. 3TR'3T

o FST TATSH 1 HETIAT @ ATAT 39 3 fAFH AT B

« 8T oA & ST gIegioreT s gea o

2. TFTele AT
o UAF T3 Ueh AT T3 & WAV F fAT FUde T T 3T
gl

3. fAEaw:
o ATAT ITAFRS [T ~gFerAeTSs AFAT |

o TSfeT arsfer & g 3R Ianfaer wEAfde & wry gFwa
giegl

o 3rroft 3 FT Heavor AT gl 8|
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o oA T3 FT HAATT IHRTSTH 3T F T H Th-5h AT gl
el

5. §HTYT:
o NTAT AT MNFTATH T3 Y Azar B

o &Y WA SNTAT ] Tt B

fAsay:
reare gfaspfa sred-wwed e ¥ Fife vds Ol Sroare sror &
UF AT HR T AAT TS B Bl

(3 wfpTa W)

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. lLaw 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.

#eforaer qeamerfar &1 aread I9R Az @R yEaTfaa fAaaAt &
ITAR ATAT-RAaT & Weller 7 F&T01 & Heor @ 3

Ao & TAIT:
o A & il (Rras dfeaw) w o av)
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o Fra/dle gt S RS waton #1 sregae e
gererfa & fAae:

1. gerifaar &1 s

o T Teller FANHAYIHAS 3aEyT A Fa &) Fad FIAT ¢

2. qUFHIOT &1 fas
o Jeare TAATOT & Rt welter 3reer 81 9T 1

3. ¥9dd FefRIoT &1 AT
o Rafreet Sttt & wolter Fae w7 @ qeffpa g

ELUH

€T (TT) x ST (1)

F, 9

oY o (1)

Fz\ﬂa':

PAICTSF AT = 3 & : 1 FaT
AANEBRAF AT =11T: 2Tt : 1 tt

sy

#sa & g wE O @ gt 91 F qarort i qemrfa
SATEAT FI § 1

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.

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

STAIRETT JoTTel AT Y 14T F el g JorTelt § i Sharopat,
feraTopait 3t e S AersTeraht { FRAT Wt el ¢
YfaRaT & Y&HR:

1. AT FfATet

o 57 @ A AlSE

o A g, AT Bree 3R hauEsfes FfRAFT anfae &

2. 3ot wfavaT
o HFHAUT T AFTHIT & a1 FF AT g 21

« RIS Tl & Reey Rvse gt
gfareT gfafssa:
o gfasiia aR & gaer w1t B

o f-RAFRIETECH TASTE ST ScTes I
o &-FRFrpraEed gRfAT FIfAFT F a5 FQ &
o AR PRAFIT Qefefors Fear var Feh §

Hecd:
o QT Y 91T & FETET R

o EXFTFHTUT HT TR TAaT &
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