QUESTION BANK

CLASS 12™

BIOLOGY
UNIT-4

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

facer -
1. 9cdd 9T H U HY (A)IFR T HRoT (R) fam m=m gl
2. 3O Gl FYUAT T AU TARATT ek HEN 3T I TG el o
A) A3 RS TET 8, 3R R, AT T SIT&AT T g
B) AR REAT TEY & Afhad R, AST FEY ATEAT AL Tl
C)ATEY &, dfhaT R I &1
D) A TTeTd §, Afthel REEY &

1. Assertion (A): IoT3TST STAT cTohelleh E@RT 3cdTied $gfolal @I e gl

ST gl

Reason (R): Y=1ZiaTsT STV Wefaiehr AeTa ggfere Sitet 1 Sharoy confens &

AFATd & T3 JAW T 3cTee HYel I AT &t

Assertion (A): Insulin produced through recombinant DNA technology is called
Humulin.

Reason (R): Recombinant DNA technology allows the insertion of the human insulin

gene into bacterial plasmids for large-scale insulin production.

2. Assertion (A): ITASE TATSH (Restriction enzymes) 8100 &l faferse ggarT Tl

W Fled &

Reason (R): 9deYT US8H SIUAT H Afcigiias W (Palindromic sequences)

FI ggaETd gl
Assertion (A): Restriction enzymes cut DNA at specific recognition sites.
Reason (R): Restriction enzymes recognize palindromic sequences in DNA.

3. Assertion (A): STV STSST (DNA ligase) YoigTST SITAT i erehir-Hiethe g

(Sugar-phosphate backbone) # @R & AT Fa & AT 3TaeT+ gl

Reason (R): SIUAT oTgalel Y 3TAT F5H & &I gISglole dles & fHTor

Fr 3URT AT Bl
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Assertion (A): DNA ligase is essential for sealing nicks in the sugar-phosphate backbone
of recombinant DNA.

Reason (R): DNA ligase catalyzes the formation of hydrogen bonds between
complementary DNA strands.

4. Assertion (A): ST 2GT (Gene therapy) &T 39ITT ITHR Fl'?:l;q'?f W@W
(SCID) St 3T I TdhRT & Feltsl & T fahar T FevaT &
Reason (R): SiieT R A E‘fl'qq;UT ST & wrefier ST & Seoler T gfshar
afAe gl g

Assertion (A): Gene therapy can be used to treat genetic disorders like Severe Combined
Immunodeficiency (SCID).

Reason (R): Gene therapy involves the introduction of functional genes to replace
defective ones.

5. Assertion (A): Agrobacterium tumefaciens qierr o 3ﬂ§3’f§l$ EIEDIECD) (Genetic
engineering) ¥ Teh dTgeh (Vector) s &I H 3UAET fham ST Bl
Reason (R): Agrobacterium tumefaciens H 3'341?; TATREHAS (Ti plasmid) gl g, i

ST TATATIIOT ST FeTH §<I1dT ¢l

Assertion (A): Agrobacterium tumefaciens is used as a vector in plant genetic
engineering.

Reason (R): Agrobacterium tumefaciens contains a Ti plasmid that facilitates gene
transfer.

6. Assertion (A): TTellAST #@ell fATHAT (PCR) faRIse SIwav 3refshaAl &I aom
(amplify) FLT & T 3uAeT Rar SraT B
Reason (R): SRR & T SUaw qieieist, WeaT 3R ~gfFerdicrssy &

3TERISAT BT gl

Assertion (A): Polymerase Chain Reaction (PCR) is used to amplify specific DNA
sequences.

Reason (R): PCR requires DNA polymerase, primers, and nucleotides to function
efficiently.

7. Assertion (A): HoTd 3e[difAs STAT (cDNA) T mRNA & Radt grafhaest
USlTSH GaRT Gl faham Srar 2

Reason (R): Ra¥ ciafhues e TS § St RNA &F9elc & TAT & fAATor
I 3R T Bl
Assertion (A): Complementary DNA (cDNA) is synthesized from mRNA using reverse
transcriptase.
Reason (R): Reverse transcriptase is an enzyme that catalyzes the formation of DNA
from an RNA template.

8. Assertion (A): SIFCIPRTAHT (Electrophoresis) T 3T 3ITAT 3413;3# Pl 3edh

PR & HUR G o[l Hd & v fHar rar gl
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Reason (R): §5 30T WS BIC Wl FI qefell H TR o H deil & garfed
g &

Assertion (A): Electrophoresis is used to separate DNA fragments based on size.
Reason (R): Larger DNA fragments migrate faster than smaller ones in an agarose gel.

9. Assertion (A): J=TAfaToT SITAT Yl ANkl Hefd Rk FIAR Sidl (GMOs)
3cUTGsT Y HETH Sellell &l
Reason(R):Wﬁﬁﬁ@ﬁW*Wm%ﬁmwﬁm
H ACE I &

Assertion (A): Recombinant DNA technology enables the production of genetically

modified organisms (GMOs).
Reason (R): GMOs contain DNA from different species to enhance their characteristics.

10. Assertion (A): 319 WIGATAHr ST 3TAET NE FHUTH (Bt cotton) FHT HHaAT &
3cdtesT & fRaT e g
Reason (R): §ET hdel ST e m (Bacillus thuringiensis) & 9Tcd Sl &l
AT AT 8, S e gfady gereT e gl

Assertion (A): Biotechnology is used in the production of crops like Bt cotton.
Reason (R): Bt crops incorporate genes from Bacillus thuringiensis, providing insect
resistance.

MCQ

1. Which of the following enzymes is used to cut DNA at specific sites in genetic
engineering?

JafeE gefaaRer # fivar A (e Tyal | Fea & v AffRa @
FiT FT TABH T FAT FATGT 72

a) Ligase / Toratet

b) Restriction endonuclease / Ffaer k’o-s\lc-d‘\ch:l\l Ue|

¢) DNA polymerase / 3TTIT gifeldet

d) Reverse transcriptase / Raa grafhraes

2. A farmer wants to increase crop yield by introducing a gene from a bacterium into
the plant genome. Which technique is used for this process?

TF R B 3G dolt & fav et SFdRar & i «r giar & S &
afFafaa T TEar §1 39 9fFar F v siq & awdls &1 39T fFar SEr
&

a) Hybridization / T&IOT

b) Recombinant DNA technology / gﬂ'ﬂﬁﬁf CjLEiy m
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¢) Cloning / SFellfetdl
d) Micropropagation / J&&H qaeel

3. Golden rice is an example of genetic modification used for which purpose?

Mo TH HafAF FANT FT UF 360" ¢ forast 39 fFa sqey & fAv
farar Smar @2

a) Disease resistance / J9T IfaRTer

b) Pest resistance / shic JfaRIer

¢) Vitamin A enrichment / fderf&dr A Had

d) Drought resistance / J&@T 9 faRTe]

4. In the process of gene cloning, which vector is commonly used to introduce a foreign
gene into bacterial cells?

e Fafaer i ufkar &, dFdRar FNFET # [Eeh e gfdse 7@ & e

AT S: FE aed (39EX) F1 ITAT fHar ST @2
a) mRNA
b) Plasmid / CATTEHAS

¢) DNA ligase / 37T ferRla
d) Helicase / gTetdhot

5. Which of the following is NOT a step involved in recombinant DNA technology?
famafaf@a & & wla @1 =or grahredivar sig@fadr & afde a9 82

a) Isolation of DNA / SIUT Rl JIFHIIT

b) Cutting of DNA using restriction enzymes / 9Tdet] TSlISH & SITST HI FHIcaT

¢) Formation of Okazaki fragments / 311ehIoTTehl TSI T fSAToT

d) Ligation of foreign DNA into a vector / fJacely 3TAT &l dFex H Sl
6. Bt cotton provides resistance against which type of pest?

fiA FurE FH 9TFR F e F Aegy YR ve=T T §?
a) Aphids / Ufthgd

b) Bollworm / STelasl

c) Whitefly / @the, HFET

d) Grasshopper / f&331

7.  Which type of stem cells have the ability to differentiate into all cell types of the
body?

FlT T TR F A qd WX A gt FRAFT 96T F [T (differentiate) FIA
& &THCT @A §?

a) Multipotent / ag-elﬁ?mg?r
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b) Pluripotent / Cef{ldIe¢e
¢) Totipotent / €rérdaree

d) Unipotent / Tehel-QfFcgerc

8. Which technology is used in gene therapy to replace a defective gene with a
functional one?

S NA F v Syt e w1 Fride s & wfarafa &= & fav

dFald T 3YANT FAT Sar 82

a) CRISPR-Cas9

b) Polymerase chain reaction (PCR)

c) DNA fingerprinting

d) Micropropagation

9. Which genetically modified crop has been developed to address Vitamin A
deficiency?

frw snafs v & aRafda sua # Rafda A H 7@ 71 g w0 F [/
fawfaa frar o @2

a) Bt Brinjal / &fi<T sateT

b) Golden Rice / IMesd TSH

c) Herbicide-resistant Soybean / WRUJAR=ATRY Ifarely Arameiler

d) Flavr Savr Tomato / FelaX HaX TAT
10. Which of the following vaccines is produced using recombinant DNA technology?

fmafaf@a & & wla @1 der geaiferer Siwae wig@fadr 1 swahr w3 @t
o smar @2

a) Polio vaccine / @ferar &t

b) Hepatitis B vaccine / guersfed B Eler

¢) BCG vaccine / IS Elept

d) Rabies vaccine / Y&ToT ElepT

11. Which of the following statements about biopiracy is correct?

TRERE (st 9) F IR # ffaf@a & @ 9 a1 Fua 7@

a) Unauthorized use of biological resources / Sifdeh TATEIAT T 3-13@3‘!_»?[ 39T
b) Legal patenting of traditional knowledge / IRUR Tl T dnlo-ie\o-lhl 9 HAT
¢) Ethical and responsible use of biodiversity / st fafaerar &1 =ifde 3R SeaAgr
ERpICH

d) Unregulated conservation of genetic resources / 3-11@3‘1:5]3"7 TATIAT &7 AT TIEToT

12. A genetically modified tomato that has a longer shelf life due to delayed ripening is
called?
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% HafaF w0 @ aRafda carer, e &R @ uwa F FRor e aaww aw
el =t et &, FAT Fgarar 82

a) Flavr Savr Tomato / FeldX HaX AT

b) Golden Rice / IMesd TSH

¢) Bt Tomato / ¢l AT

d) Hybrid Tomato / H&hY THTEI

13. Which organization is responsible for regulating biosafety and approval of
genetically modified organisms in India?

T & s w9 F gRafda et A da gean 3R e #t FEaha &«
arelt wEUT HieT H B2

a) ICAR / 3SHTHR

b) GEAC / Siisudy

¢) WHO / Secgua3it

d) DBT / SI§i1er

14. Which property of plasmids makes them useful as vectors in genetic engineering?
cATieAs AT Fia @ RAvar 5@ SAfesd FhfAaler # g & w0 & 3qakh
qaTelt §?

a) Circular and self-replicating / JeThX IR T Q'%Tf% Jellel H T&TH

b) Single-stranded nature / k’qod-ﬁi_{sl(ﬂlcd-lqw qe!‘:,i%r

c) Large size / ST 3ThX

d) Non-replicating / ?\T-‘Jﬁfﬁ dollel arelr

15. Which of the following is an example of an ex vivo gene therapy?

fArafaf@a & @ Fia v g Tt (ex vivo) ST Y &1 IeTEIOT B2

a) Direct injection of functional genes into the body

b) Modification of cells outside the body and reintroducing them

c¢) Using stem cells to regenerate damaged tissues

d) Applying CRISPR directly inside the patient’s body

16. Which of the following is NOT a component of PCR reaction?

fAfaf@a & @ sia I=fizmR (PCR) 3ATHAT F1 g 7€ &2
a) DNA polymerase / 3TTIT gifeldet

b) Primers / 9TSHAT

¢) RNA polymerase / 3IRUAT GlToldAST

d) Deoxynucleotides (ANTPs) / fS3ifreeg Feraicrssd

17. Which recombinant protein is widely used for the treatment of diabetes?

FleT AT qAGRIGIET AYAT ¥ 39K & AT sa9s & F 39T BFar s @2
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a) Insulin / sgﬁrrr

b) Hemoglobin / greAdcllfeleT

¢) Growth hormone / E(I-'c"ﬁ gTHfT
d) Interferon / SeIheT

18. e Which of the following is a major concern regarding the use of genetically
modified crops?

frmafaf@a & & wla7 s wv @ aRafda wwal F 3w & eftq &
y@ Riar &2

a) Increased nutritional value / GTSOT He H El?\'ﬁ'

b) Reduction in pesticide use / PICATT & YT H HAT

¢) Potential impact on biodiversity / >id fafaudar W ganfaa gema

d) Improved crop yield / B8 3cdTGel H Jur

19. e Which of the following is a key difference between traditional breeding and
genetic engineering?

TRaR® gereer (f3eerer sfifs) sk safew seiifafer & & Je7 saw #r @2
a) Genetic engineering is time-consuming, while traditional breeding is faster.

Sefew gAfAAReT gaa Aa arell @it 8, S IRIRF yoaa s ar g1

b) Traditional breeding involves selection, while genetic engineering involves direct gene
modification.

IRYRF Yoladdd g« 9T TIRT g1dr §, Jafd Aafes golfaaler & e e
Ty T ST 2

c) Traditional breeding can transfer genes between unrelated species.

TRARE Ioieidl FWEd yonfadl & €T s TU=iaRd & a6ar g

d) Genetic engineering does not involve recombinant DNA technology.

Sfew FeifaraRer # geafredivae awdied 1 39T agt fFar Srar g

20. What is the main advantage of using CRISPR-Cas9 over other gene-editing
techniques?

e SAIT-HTEe dHelhl HY JIe A CRISPR-Cas9 FT FET T AT 82
a) It is highly specific and can edit DNA precisely.

I Icafs RAfse ¥ 3K dvar A 78F T F FURT F THaT
b) It does not require a guide RNA.

S MBS IRTAT Y ITIIHT Agl gl

¢) It can only be used in bacteria.

¥ Had SFARAT # 3TANT fFAT ST FRaT B

d) It cannot be used for human genetic modifications.
OneWord Answer Questions
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1. Restriction enzymes cut DNA at specific sequences. What is the term for such
sequences?

yfaets varsH Siwae Ft faflse s al W Fed §1 W ITEHAT S oFr
g1 ST 82
2.  What is the name of the enzyme used to join DNA fragments in genetic engineering?
Safer NIl & dvae @3t F Aza F AT 5w tosa &1 393097 Far
ST 82
3. Name the technique used to separate DNA fragments based on their size.
SITATT W3T & 36 HFR & HUR 9T AT FI B dehelleh HT A0 JaTC|
4. Which vector is commonly used in recombinant DNA technology?
ReifFade divae glg@fadr # smadl @ B aws &1 39@er Far amar 82
5. What is the term for DNA molecules from two different sources joined together?
ar rerT-3rerer Wit { yred eaw HopHt Fr g A GfvAwr FoFAT Fer SAI[
&7
6. In which host cell is recombinant insulin commonly produced?
RepifFade $gfaa smrdlk @ fha gve ¥ & seuried R smar @2
7. Name the bacteria from which the first restriction enzyme was isolated.
qgol Yfaaes vasH fha dFARar @ sreer fFar am oar?
8. Which enzyme is used to synthesize complementary DNA (cDNA) from mRNA?
FIT AT TASH mRNA ¥ & STAT (cDNA) TR @ &2
9. What is the full form of PCR, a widely used technique in genetic engineering?
Fefew sfaafer & sarasd w0 @ s9Ahr A S arelt fAMR (PCR) F qof
T FIT 32
10. What term is used for plants that have been genetically modified to resist pests?
31 diul #1 FA1 FgT a1 § R At F 9fod sa F Qe sregafiE v
¥ wenftra Ream o @2
11. Which transgenic crop produces an insecticidal protein from Bacillus thuringiensis?

Fia A gwefar vaa aw gRFawRe & & Heaes AT e
Il §?

12. What is the name of the technique where defective genes are replaced with functional
ones to treat diseases?

q§ deeld 4T Feardt ¢ forad ARl & 3R & e gt s &
Friefer sfier @ I fear siTar &2

13. Which genetically engineered medicine is used to treat diabetes?

AYAT & 3T & AT Flq W Aeqafis s F AT gar sgahr & ardr
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14. What is the term for microorganisms used to degrade environmental pollutants?
3 EASIGT B FIT FgT AT ¢ AT GATGONT YGUHI FI TS FA A Adq
HTT 82

15. Name the type of stem cells that can differentiate into any cell type.
39 YFR T A FRASHT T A1H da0 a1 Fd off gvavrR & Fifder &
uRafdd g adr &1

16. What is the term for unauthorized commercial use of biological resources without
permission?

g denfas gamEt & R@ar epAfa & sarEarids AT $ F41 FET AT
&7

17. Name the first genetically modified animal approved for human consumption.
TEell AAAAS T { GO Seray i @1 o1 T A= 398001 & faw
wiga fFar = ar?

18. Which safety concern arises due to the transfer of antibiotic resistance genes in GMOs?

Seaat & vderifes gfadeh e & wumaravor & FrRor Fla @ gean f&ar
3ceeT Bdl &7

19. Which international agreement deals with biosafety regulations related to GMOs?
et @ wafa sig geam Al & fae #la @ sawrsda aasilar @y
fFar aram @2
20. What is the process of inserting a foreign gene into a host organism called?
et e & sl S staer Y 9fshar &Y F41 Fgr ST 82
2 Marks Questions
1. lilj?-l'éff?'leDNA?-H-Ta-f’lil? # Restriction Enzymes &T 3911 FT fFaT AT B2 U

3ETET0T Higd AASTST
Why are restriction enzymes used in recombinant DNA technology? Explain with an
example.

2. Plasmid ®F TH TG Vector FIT AT AT §?
Why is a plasmid considered an ideal vector?
3. EcoRIUITSH A HiETr APe Hf WadcAs a3gan & [T afea wwsmsvl

Explain the structural composition of EcoRI enzyme’s cutting site with a diagram.
(Insert structural formula image for recognition site: GAATTC/CTTAAG)

4. 39 farelt Shamoy F AMPr 3R Tetr Téamaifes gfoaie et ar@ Plasmid &t
I9ART fRaT STar § 3R DNA R AMPr i &) a1 &7 &
grawiAe dFARTT F FA o1 FTwan?

If a plasmid with AMPr and Tetr resistance genes is used and the DNA insertion disrupts
the AMPr gene, how will the transformed bacteria be selected?
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5. 3R UH AT ST H SR CalieAs & st am e, aY #4971 I8 FaS:
& caFd @12 FAT AT FAT AL

If a human gene is inserted into a bacterial plasmid, will it express automatically? Why
or why not?

6. Recombinant DNA d&sileh H a¥0T A3 =g (Selectable Marker) T Hged
FIT 82 U IGIeor Afed guid |

What is the importance of a selectable marker in recombinant DNA technology? Explain
with an example.

7. Tivenf¥As &1 gAWr dlut F epaifds aRada & fav w4t B smar @2
Why is the Ti plasmid used for genetic transformation in plants?

8. Recombinant DNA @&l # PCR &I HfAF F AT
Explain the role of PCR in recombinant DNA technology.

9. 3R TRt IFARAT A lacZ ST TR Blue-White Screening & &1 39T
fraT ST 3T X-gal Tile 9T A%hE Fldl! a1, d SHRT FAT AT g2

If a bacterium undergoes blue-white screening using the lacZ gene and forms white
colonies on an X-gal plate, what does it indicate?

10. Gene Cloning 3R Sfter Rfdcar & e o 1 TUve H
Differentiate between gene cloning and gene therapy.
11. Recombinant $YfAsT 3cUtest T UfHAT 1 T FANE F ATCIHA § GHHAST

Explain the process of recombinant insulin production using a flowchart.

12. Bt HITH (Bt Cotton) 3T AT FIH # AT TISC FI| FIT Bt HIH
qaTERor # foaw FiEa 82
Differentiate between Bt cotton and normal cotton. Is Bt cotton environmentally safe?

13. Gene Therapy fF8 YR 37@ifF Wit & 3TGR F WEEF 8 Tl o2 TF
3gTeYor difar]

How can gene therapy help in the treatment of genetic disorders? Give an example.
14. Stem Cell Technology #ATAT TAFLY H HA WEAH & Thd! g2 &Y FHTRAT

AT Y STEaT W

How can stem cell technology be beneficial for human health? Explain two possible

applications.

15. frdt &er garT fRdt 3= qar & Sta-"UET FT HAYT g Biopiracy HETT
1 SHST TH 30" AT AR 3/ UFa & 39T FAS0I

Biopiracy refers to the illegal exploitation of another country's biological resources. Give
an example and suggest measures to prevent it.

16. Recombinant Vaccine 3R Traditional Vaccine & 3d¥ ¥ &HY| TH 3arelur
f

Differentiate between recombinant vaccines and traditional vaccines. Give an example.
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17. GM HdT (Genetically Modified Crops) & 18T 31X ST &1 FAeaiwar F
Evaluate the benefits and risks of genetically modified (GM) crops.

18. 3R Y & & Bt BHAT T JcAWF ITANT fHAT JAIT, A Ig TG0
Tl Y F& gonfaa FT Fwar 32

How can excessive use of Bt crops in a region affect environmental balance?
19. Transgenic Animals % & HgcaqUl TR F FAFBT
Explain two significant applications of transgenic animals.

20. Sageem IR THEE ¥ FEfAT o Afaw Aot w Et =

Discuss two ethical issues related to biosafety and patents.

3 Marks Questions

1.

How does the restriction enzyme help in genetic engineering? Explain with an example.

311%311‘31? HAARAHT A 9fAdT TATSA (Restriction enzyme) F& TEIF g1 82

3CTEX0T Higd AT
Why is DNA ligase often called the "'molecular glue' in recombinant DNA technology?
Explain its role with a diagram.

ATAT AFAST F GeAAferer SvaAw Fig@fAdr & “arorfw e F4 For SAar 82
T T & Ay sHh HfAwT FATEC

What are the key steps involved in polymerase chain reaction (PCR)? Explain its
significance in genetic engineering.

gieleter A ReFee (PCR) A @ afFamd 1 82 arpaifs srfdaifady &
SHHI HAgcd HASISU|

Why are plasmids considered ideal vectors in rDNA technology? Explain with an
example.

cfoAsE A YAdforer vavw G & et aw FT AT ST 82 35780
afed wHsRU

Explain the process of insertional inactivation and its role in selecting recombinant
bacteria.

yfafees fAfSFaar (Insertional Inactivation) Y wfFar i wwemsw 3R gwaforer
SAamr & T A AN AR A0
How is recombinant insulin produced using biotechnology? Explain the steps involved.

Aale AT FT 39T FF qAAlTSr AT FT 3cUTeeT FA FFAT STAT 32 FHA
AfAe TOT A FAAZC

Real-life Context: If a scientist wants to clone a specific gene from human DNA into a
bacterial cell, what steps will they follow?

IfE v defas Aee divae § ve Afdse s F ey FfRF & wa@aRa
FAT I8l ¢, A 98 FiT-FlT @ TOT HIATTI?
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8. How does gel electrophoresis help in the separation of DNA fragments? Explain its
working principle.

AITeT @t F qUEHIOr A A SAFCERIAT F& TS 81l 82 F6S 1A
g w1 gHssT
9. Why are selectable markers used in recombinant DNA technology? Give an example.

EI_,FF!ﬁWGT SieaT gleafadr H TOT I RAEA® (Selectable markers) FT 3TITIT
41 fRaT ST §? UF 3EIeR0r 9w

10. Describe the role of Agrobacterium tumefaciens in plant genetic engineering. How is it
used as a vector?

qieq HT:I’HT@?F HATWHR F vRFARTT E}Ij‘m (Agrobacterium
tumefaciens) Y HFAFT FT JoiT HFATI 5T a6F & T F F@ 3vAT fHar smar
e?

11. How is stem cell technology used in regenerative medicine? Discuss its potential
applications.

A da digdfhr gerafsh RfFcar & F3 sqahr & st 2 s wafaa
A 9 = RS
12. Explain how genetically modified Bt crops (e.g., Bt cotton) help in pest resistance.

Fqaifs w0 @ yRafda @& vaa @F, f Famw) e gfady F @ wes
gt 82

13. Evaluate the ethical concerns related to gene therapy. Should it be used freely in
human genetic disorders?

e AR & wafta Afas et &1 qgeaiwa AT 721 5@ AT seqaifis
faaRt # Fad7 ¥ & 3T Far aen aifge?

14. How does Golden Rice help in solving the problem of Vitamin A deficiency? Explain
with its genetic modifications.

Moz WEH AT A i FHAY T TAEAT F g TS H FA A FAT 82 3T
FIAIF FMUAT F qTT FHASC
15. Why are transgenic animals created? Explain any two applications with examples.

greafas (TRafda e are) SeraR F741 qare s §2 3t T e AuEeT 3eTEr
afea wHsRCl

16. A farmer is facing heavy losses due to frequent bacterial infections in crops. How can
biotechnology help him?

% R el wad F IR-GR g aTd SHAT] FHEAT F FROT A THATT
T T T SauleAr 3¢ F A FT THA B2

17. What is biopiracy? Explain with an example of an Indian medicinal plant that has
been patented by a foreign company.
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TANRRE! (Sifaw o) Far §2 el s sitwefir ol @1 3emERor &G, R
fadelt Fuslt qarT 9T FrT AT B

18. How are vaccines produced using recombinant DNA technology? Explain the process
with an example.

gadfarer e GG F1 3930 FF AF (Vaccines) F& F1C 19 §? TF
3Te0T Aigd 9fshar aHsATsv|

19. Critically analyze the advantages and risks associated with genetically modified
organisms (GMOs).

Fqaifs Faia sfiai (GMOs) & 53 amer 3R @AY 71 sreraarcas fFeervor
CI Iy

20. A patient suffering from diabetes requires insulin injections regularly. How can
biotechnology help in large-scale insulin production?

AYAT § AT & 70 F AAPAT 79 F FGAT FoIFeT A raegar gt
¥ T3 Y= W SRR 3euee # Slavigaifd Fd Agg FT wwdr ¥
4 Marks

1. Explain how restriction enzymes act as molecular scissors in recombinant DNA
technology. Support your answer with a structural representation of EcoRI enzyme
action.

Ri¥ererer vomss geaforeEivar awedlled & amofas F & &0 & F§ 74
S 82 HYA 3 FT GALST EcoRI TATSH A TIAATCHS AReAFd & 1T
Cxy

2. Evaluate the role of plasmids as cloning vectors in genetic engineering. Why is the
pBR322 plasmid commonly used? Provide a labeled diagram.

Fqaifs AR F confeagy A Fefaer vy & w7 7 §fAFwT F1
HedFeT FY| pBR322 Colfeds &1 HHAR W F41 39T fvam Siam 82 o
dqegFa T gae

3. Compare and contrast the insertional inactivation method and blue-white screening
in recombinant DNA technology. Which one is more efficient and why?

YAAfITSSITAT ddhelth # g savideass A 3R so-cgrse whfaer #ir
qear F| a0 @ Pl 30w Fua § Ak w10

4. Analyze the role of Taq polymerase in PCR (Polymerase Chain Reaction). Why is it
preferred over normal DNA polymerase?

frei3m (qiefiesr ¥ Ruaer) # Taq i At qfAF &1 fFedvor H
3/ WA ATAT Gifaasr 1 goen J w4t yrafswar & ardr @2

5. Explain the steps involved in gene cloning using a plasmid vector. Provide a
structural representation of each step.

13| Page



TF CATfEHAS AFeT &1 YA FI&F Sl Follfadr HT 9fhrar & a0 Y
TASATET| Ycdsh TUT H WAATCHS ATReFfFd e I

6. Critically evaluate the ethical concerns associated with gene cloning. How can
regulations help in addressing these concerns?

Sher Faifeiar & 513 Afaw AEr F1 MR Aeaiwa FV) 57 qe@l F g F
# e ¥ Aeg T @ 82

7. In the context of recombinant DNA technology, discuss the significance of selectable
markers. Why are antibiotic resistance genes used as selectable markers?

YAAfITSASITAT Thelteh & Wesl H, aor Ay Rl 1 Agcd AV
tdarEifed yfade el & aror Ay Rsgs F ® F Fa7 39Aler Far Aar
&2

8. Evaluate how genetically modified (GM) crops, like Bt cotton, help in pest
resistance. What are the biosafety concerns associated with their use?

fA Faw A IERF FTARA (GM) Foe Hie gfader F F g g
22 3% 3UANT ¥ 3 ST Y& Heg FAT 82

9. Analyze the process of producing human insulin through recombinant DNA
technology. How does it differ from traditional insulin extraction methods?

YAfarst SITAT dhellh & ATEAH § AT YA & 3cqleeT T qfwar 7
fedyor FY1 77 IRuRF sgfae fswdor RfgAt @ F B 82

10. Discuss the role of stem cell therapy in regenerative medicine. What are the ethical
challenges associated with it?

gadfsll Rfcar & *a a9 ARf A gfdw W = ;) g89F a1y J3 dAfaw
gatfaat Far &2

11. How does gene therapy offer hope for genetic disorders? Critically analyze its
limitations and challenges.

et Nf el Rent & e Fa 3mem veer s 32 sadr damet sk
getfaat &1 it feayor w3

12. Explain how RNA interference (RNAI) is used in pest-resistant crops. Provide a
suitable diagram to support your answer.

Fre-gfae FHal # IRTAT TP (RNAI) FT 399097 F& fFIm Smar 82
I I F IUYFA AT F AT T =W

13. Transgenic animals are widely used in pharmaceutical research. Evaluate their
benefits and ethical concerns.

BARYF HTHUT H g fareh SAera’l FT 96 F § 39A0r fFar Smar
g1 3% amat 3R Afaw Riant &1 qeaiwa w0

14. Biopiracy is a major concern in biotechnology. Analyze a real-life case of biopiracy
and suggest measures to prevent it.

14| Page



TRANRREH S dig@fAr F v yHw Far w1 fvy g1 e F o
aredfas AW F1 favaver & 3R 3@ I & 39 g

15. Critically examine the role of vaccines produced through recombinant DNA
technology in disease prevention.

Wr fAaror & gorafersr flvaw awedis & AT St fr sfdwr A Mk s
Lyl

16. Why is the patenting of biotechnological inventions controversial? Suggest solutions
to ensure fair access to genetic resources.

St dleifrrr anfasert #1 9 faerTe #7491 §2 Arafis FarE a6
SATHIT qg%r ghaRaa = & v gaTUe g

17. Assess how golden rice is an example of biofortification. What are its advantages
and challenges in large-scale production?

MessT USH B ST TTIHIT HT 3GEI0T Hd AT AT §2 TdF a3 YA+ W
3cutee & e 3R galfeaat Far 82

18. Evaluate the potential risks and benefits of genetically modified fish in aquaculture.
Should they be commercially used? Justify your answer.

AT qree H Aeqafe woiaia #sfaal & wnfaa Sf@er i amit
Hedihal Y| FIT Fo¢ SAAATAS T § YA AT ST F1fRT? Iqar W
# 3fa g

19. Discuss how biotechnology is helping in the conservation of endangered species.
Give examples of successful case studies.

S qeaurr vonfat F @Rator § F AGg FW @ §2 T AT
¥ 3qTe0T &

20. Analyze how biotechnology can address global food security. Suggest innovative
biotechnological approaches to enhance crop yield.

AaIcNAT ARTF TWET FI&T F FH FUR FF §? FHA 3c9lee 961 &
T e she viq@fad Rttt w1 gema &

Case Study based questions

Case Study 1:
{1 & aTeT T AYAF (Diabetes Mellitus) &, 3 3¢ AT ST HT Sl ool ISl

gl qar & 39el e W@ (Biotechnology) FaT & el & uge SqfeleT T a3t
@ma IR FIR) @ wred fhar Sar oan, AT 39 58 RpifFade flvav awedls
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(Recombinant DNA Technology) aRT GﬁElTUI (Bacteria) § 3cuTicd fohar Srar g1 39
g HAST AT foh ATl o Sl Foliel & fAT dF IR &1 suder Fa fhan

SH Tehellh H d<AMoiehl o AT oqfaeT SifeT I Teh TellieAs A sfel AR 38
Escherichia coli (E. coli) TT#Heh SFeiRar & gfgse X fear| Ig daRar 31« sﬂgﬁ?—f T
3cUTea el ofaT, oI geer oY ASit & feam S g

[1 Structural Formula of Insulin
NH,

¢’ NH H
N Y
NOWS

\ CH

HC—CH
CH, C—NH,

"
Questions:

1. Why is human insulin produced using recombinant DNA technology more
suitable than the animal insulin obtained earlier? How would Rita explain this to
her grandfather? (2 marks)

2. Why did scientists use Escherichia coli for the production of insulin? (1 mark)

What are the two major enzymes required for DNA recombination? (1 mark)

OH

[98)

1.

‘4

: HAMST ST Teholleh SaRT Iculfed AT sgfelel Tgel Ured fhw amw gy

ggfeleT T Jefelr A 318 Iugerd FT &2 AT 9= ETeT ' TE Hd FHSTA?
(2 31)

2. dATAST o 5{31-(7101 % 3cUTesT o TIT Escherichia coli T 39ART 4T THAT? (1
37h)

3. STAT Gof: FASIT & AT 3MaeTF a7 9@ TSgH dled-ahld & g2 (1 37h)

Case Study 2
HERISC &1 Th fohdled THY IRURS HAE (Cotton) T WAl HIAT AT, oifdhed 3T &

ITeT ATl 31 (Pink Bollworm) 1 HHATIT 1 HHAT el TSl ATl TAT HiY
A= A 38 Bt FUTH (Bt Cotton) 33TeT I Hellg &1, S Fi3AT 1 AR Fhl B
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A & Bt Ul Wl Y& AT 3N 9rar & 38 dhreaarerhl (Pesticides) T A 3uGreT
AT U7 3R Seutel 1 9¢ I grelifeh, o fhamei &1 5T o1 & Jg dohelieh A
AR et &I grepfcier FieRIErsh &7l 9 318 STel Fehall &

Ramesh, a farmer from Maharashtra, used to cultivate traditional cotton, but he faced the
problem of pink bollworm every year. A local agricultural expert advised him to grow Bt cotton,
which can kill the bollworms.
Ramesh started cultivating Bt cotton and found that he needed to use fewer pesticides and his
yield also increased. However, some farmers were concerned that this technology might affect
the natural resistance of soil and pests.
Questions:

1. BtH9Irg Giel H Bacillus thuringiensis (Bt) AT foF g 9 R 1T %'? (2 marks)

How does the Bacillus thuringiensis (Bt) gene function in Bt cotton plants?
2. BtHUTH & 3TN Flel § RICARN & 3YANET H fohdell FHAT ITAT 82 (1 mark)
By how much does the use of Bt cotton reduce the use of pesticides?

3. T BtHU & 39T § o ATAUar gefad & dahal &2 (1 mark)

Can the use of Bt cotton affect biodiversity?

Case Study 3:
AHA TUh ?ST 311733'@?7 AT (Genetic Disorder) "SCID" (Severe Combined

Immunodeficiency) & dfsa o1, Taad R &1 9faRam 9omell (Immune System) HHASR
gl Sl 1 STkl o gova fear f& 3@ ST 399N (Gene Therapy) & ST Hevcll &,
e ot Sher A Faey S & Seor ST g

Rfhcadr & T AT aRR d%FeX (Viral Vector) I 3TINET FX 3FHAT & WR H
FrIENe ST sTer o, T 3HhT Siaelr yorel 98T & TS|

Aman was suffering from a rare genetic disorder called SCID (Severe Combined
Immunodeficiency), in which the body's immune system becomes weak. Doctors suggested that
he could be given gene therapy, where the defective gene is replaced with a healthy one. Using a
special viral vector, the doctors introduced a functional gene into Aman’s body, which improved
his immune system.
Questions:

1. ST MUY scIp AT & 3TAR H HT ASE Al &7 (2 marks)

How does gene therapy help in the treatment of SCID patients?
2. SiteT A & AT HIFET TR HHAN W deFe] & &7 A 3UAIET fHar Srar g-2 (1

mark)
Which virus is commonly used as a vector for gene therapy?

3. Sie AT & Ereehiieren FeImat A AR e S aar gfaar €2 (1 mark)

What are the challenges in controlling the long-term effects of gene therapy?
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Case Study 4:
Wﬁm(Turmeric)aﬂwmaﬁ@'}ﬁm?ﬁ?mmmw

gl o A UGl 7 gedl F ITIRICHS U R I ot HiT HfRrer &, orad
RA & ag T (Biopiracy) % W&Th @SS 8T US|

HRAT IATAR! A SEATASARIOT TEJT X Tg i fohar fo gedr 1 IRaRs 1=t
ggd ¥ Al & 3R 3@ 9de AT fRar S FhT| 37, 9de @ @iisr & fear ar |

In India, turmeric has been used for its medicinal properties for thousands of years. Some foreign
companies tried to patent the therapeutic properties of turmeric, leading India to fight against
biopiracy.

Indian scientists provided documentation to prove that the traditional knowledge of turmeric
already existed and therefore could not be patented. Eventually, the patent was revoked.

Questions:

1. STAYTSYET )Biopiracy) T FAT 37T §2 §eal & AR H 3H HP AHT IAT? (2 marks)
What is the meaning of biopiracy? How was it prevented in the case of turmeric?

2. IR AT &I 9cc T hd F™T ST FohdTl g2 (1 mark)
How can traditional knowledge be protected from being patented?

3. 4@ caaR wereet )wTo) H 9ée i AT el & TIT HieTdr FASHAT e gidr -
£? (1 mark)
Which agreement under the World Trade Organization (WTO) governs patents?

Case Study 5 (Data-Based):

|Vaccine Name” Developer H Technology HEfﬁcacy (%)HStorage Temp|
|Covaxin ”Bharat Biotech Hlnactivated Virus”78% H2-8°C |
|Covishie|d ”AstraZeneca HViraI Vector ”76% H2-8°C |
|Pfizer | Pfizer-BioNTech| mRNA |l95% |-70°C |
|Moderna ”Moderna H mRNA ”94% H—20°C |

fheT ABTHART & aRIeT, daTeish AffeeT YhR o Il (Vaccines) HI [ahr T ad &
IR & a5 arfes § Rffiea Fufaat garr Asfa St & =it & 718§

During a pandemic, scientists develop different types of vaccines. The table above provides
information about vaccines developed by various companies
Questions:

1. FHafFET 3R Fifdehes & AT & oFg deelies &1 39T o mar €2 30 a9

T YT 3R SA8TI(2 marks)
What technology is used in the production of Covaxin and Covishield? Mention one major
difference between them.

2. it AT AT TeH HF dGAT W FILIT ThaAT 1T § 3R TSR FT HROT 82 (1

mark)
Which vaccine is stored at the lowest temperature , and why?

3. mRNA J3&dId 9RURE dFET T H e gidr 872 (1 mark)
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How is an mRNA vaccine different from a traditional vaccine?
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