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1. What is the use of restriction endonucleases

in molecular biology?

(A) To synthesize new DNA strands

(B) To amplify DNA sequences

(C) To cut DNA at specific recognition

sites

(D) To ligate DNA fragments

2. Which of the following techniques

is commonly used  for

separating DNA fragments based on size?

(A) PCR

(B) DNA sequencing

(C) Gel electrophoresis

(D) DNA microarray

3. What is the role of Taq polymerase in PCR?

(A) To ligate DNA fragments

(B) To synthesize new DNA strands

(C) To cut DNA at specific recognition

sites

(D) To denature DNA

4. Which of the following is an application of

biotechnology in medicine?

(A) Development of genetically

modified crops

(B) Production of biofuels

(C) Gene therapy

(D) Bioremediation

[P.T.O.]

5. What is use of vectors in genetic

engineering?

(A) To amplify DNA sequences

(B) To cut DNA at specific recognition

sites

(C) To introduce foreign DNA into host

cells

(D) To synthesize new DNA strands

6. What is the difference between a gene

knockout and a gene

knockdown?

(A) A gene knockout completely

eliminates gene function, while a

gene knockdown reduces gene

expression.

(B) A gene knockout reduces gene

expression, while a gene

knockdown completely eliminates

gene function.

(C) A gene knockout is used in

prokaryotes, while a gene

knockdown is used in eukaryotes.

(D) A gene knockout is used for gene

therapy, while a gene knockdown

is used for gene editing.

7. What is the role of DNA ligase in recombinant

DNA technology?

(A) To cut DNA at specific recognition

sites

(B) To synthesize new DNA strands

(C) To ligate DNA fragments

(D) To amplify DNA sequences
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8. What is the difference between a genomic

library and a cDNA library?

(A) A genomic library contains only

coding regions, while a cDNA library

contains entire genomes.

(B) A genomic library contains entire

genomes, while a cDNA library

contains only coding regions.

(C) A genomic library is used for gene

expression, while a cDNA library is

used for gene cloning.

(D) A genomic library is used for

prokaryotes, while a cDNA library

is used for eukaryotes.

9. What is the purpose of using selectable

markers in recombinant

DNA technology?

(A) To identify and select cells that have

taken up the recombinant DNA

(B) To introduce foreign DNA into host

cells

(C) To identify the cells derived from a

single ancestor

(D) To cut DNA at specific recognition

sites

9. Restriction enzymes are isolated from

(A) Virus

(B) Fungi

(C) Protozoa

(D) Bacteria

11. Which of the following is an example of a

restriction endonuclease?

(A) DNA polymerase

(B) RNA polymerase

(C) EcoRI

(D) DNA ligase

12. How do type II restriction endonucleases

differ from type I and type III

restriction endonucleases i n

terms of their recognition and cleavage

mechanisms?

(A) Type II enzymes recognize specific
sequences and cleave at random

positions.

(B) Type II enzymes recognize and

cleave at specific sequences, often

producing sticky ends.

(C) Type II enzymes require ATP for

cleavage, whereas type I and III do

not.

(D) Type II enzymes are larger and

more complex than type I and III

enzymes.

13. What is the significance of isoschizomers

in molecular biology?

(A) They cut DNA at different recognition
sites.

(B) They degrade RNA.

(C) They recognize the same DNA

sequence but may cut at different

positions.

(D) They ligate DNA fragments.

14. How do restriction endonucleases protect

the host bacterial DNA from being degraded

by its  own restriction enzymes?

(A) By methylating its own DNA at the

recognition sites

(B) By producing a specific inhibitor

protein

(C) By degrading the restriction

enzymes

(D) By modifying the recognition

sequence
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15. Which enzyme is used to remove

phosphate groups from DNA?

(A) Alkaline phosphatase

(B) DNA kinase

(C) DNA polymerase

(D) Restriction endonuclease

16. How do proofreading and editing functions

of  DNA polymerases contribute to the

fidelity of DNA replication?

(A) By adding nucleotides to the

growing strand

(B) By removing incorrect nucleotides

and replacing them with correct ones

(C) By synthesizing new DNA strands

(D) By ligating DNA fragments

17. What is the role of terminal deoxynucleotidyl

transferase (TdT) in DNA modification?

(A) To add nucleotides to the 3' end of

DNA strands

(B) To remove nucleotides from the 5'

end of DNA strands

(C) To ligate DNA fragments

(D) To synthesize new DNA strands

18. Which of the following is a common type of

vector used in molecular cloning?

(A) Plasmid

(B) Virus

(C) Bacteriophage

(D) All of the above

[P.T.O.]

19. What is a key feature of a plasmid vector?

(A) It is a linear piece of DNA

(B) It is a circular piece of DNA

(C) It is a type of virus

(D) It is a type of RNA

20. This was the first restriction endonuclease

that was discovered :

(A) BamHI

(B) EcoRI

(C) HindIII

(D) HindII

21. What are the differences between

expression vectors andcloning vectors, and

how are they used in different applications?

(A) Expression vectors are used for

protein production, while cloning

vectors are used for DNA

amplification.

(B) Expression vectors are used for

gene therapy, while cloning vectors

are used for DNA sequencing.

(C) Expression vectors are used for in

vitro applications, while cloning

vectors are used for in vivo

applications.

(D) Expression vectors are larger than

cloning vectors.

22. Which of the following is a common

example of  a selectable marker gene?

(A) GFP

(B) Luciferase

(C) Antibiotic resistance gene

(D) Beta-galactosidase
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23. What is a clone in the context of molecular

biology?

(A) A group of cells derived from a

single ancestor

(B) A DNA sequence

(C) A type of vector

(D) A gene

24. What are the ethical considerations

associated with cloning?

(A) Genetic modification of organisms

(B) Potential health risks

(C) Moral implications of creating life

(D) All of the above

25. How does cloning differ from PCR

(Polymerase Chain Reaction)?

(A) Cloning involves amplifying DNA

sequences, while PCR involves

creating identical copies of DNA.

(B) Cloning creates identical copies of

DNA, while PCR amplifies specific

DNA sequences.

(C) Cloning is used for gene

expression, while PCR is used for

DNA sequencing.

(D) Cloning is faster than PCR.

26. What is the primary purpose of PCR?

(A) To sequence DNA

(B) To amplify specific DNA sequences

(C) To clone genes

(D) To degrade DNA

27. Which enzyme is used in PCR to synthesize

DNA strands?

(A) DNA ligase

(B) Restriction endonuclease

(C) Taq polymerase

(D) Reverse transcriptase

28. What is the role of primers in PCR?

(A) To synthesize new DNA strands

(B) To amplify DNA sequences

(C) To bind to specific DNA sequences

and initiate amplification

(D) To degrade DNA

29. What is the typical temperature range for the

denaturation step in PCR?

(A) 50-60°C

(B) 72°C

(C) 95°C

(D) 4°C

30. What is the purpose of the annealing step

in PCR?

(A) To synthesize new DNA strands

(B) To denature DNA

(C) To allow primers to bind to specific

DNA sequences

(D) To degrade DNA
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31. What is the difference between conventional

PCR and real-time PCR?

(A) Conventional PCR is used for DNA

sequencing, while real-time PCR is

used for gene expression analysis

(B) Conventional PCR amplifies DNA,

while real-time PCR quantifies DNA

(C) Conventional PCR is faster, while

real-time PCR is more sensitive

(D) Conventional PCR requires

primers, while real-time PCR does

not

32. How can PCR be used in forensic science?

(A) To amplify DNA evidence

(B) To identify genetic disorders

(C) To study gene expression

(D) To clone genes

33. How can PCR be used to detect genetic

mutations?

(A) By amplifying specific DNA

sequences and

analyzing the PCR product

(B) By sequencing the entire genome

(C) By using restriction enzymes to cut

DNA

(D) By cloning genes

34. What is the role of Mg2+ ions in PCR?

(A) To stabilize the DNA template

(B) To activate the Taq polymerase

(C) To bind to primers and facilitate

annealing

(D) To degrade DNA

35. Taq polymerase is derived from?

(A) Escherichia coli

(B) Thermus aquaticus

[P.T.O.]

(C) Saccharomyces cerevisiae

(D) Bacillus subtilis

36. What is the optimal temperature for Taq

polymerase activity?

(A) 37°C

(B) 50°C

(C) 72°C

(D) 95°C

37. Why is Taq polymerase preferred over other

DNA polymerases for PCR?

(A) It has proofreading capabilities

(B) It is thermostable and can withstand

high temperatures

(C) It is highly processive

(D) It is inexpensive

38. What is a cDNA library?

(A) A collection of genomic DNA

fragments

(B) A collection of cDNA molecules

derived from mRNA

(C) A collection of protein sequences

(D) A collection of gene expression

data

39. How is cDNA synthesized?

(A) By reverse transcription of mRNA

(B) By PCR amplification of genomic

DNA

(C) By cloning genes into vectors

(D) By sequencing genomes

40. What is the purpose of Southern

hybridization?

(A) To detect specific RNA molecules

(B) To detect specific DNA sequences

(C) To detect specific proteins

(D) To amplify DNA sequences
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41. What is Western hybridization used for?

(A) To detect specific DNA sequences

(B) To detect specific RNA molecules

(C) To detect specific proteins

(D) To amplify DNA sequences

42. What is the principle behind hybridization

techniques?

(A) Specific binding between

complementary nucleic acid

sequences

(B) Non-specific binding between

nucleic acid sequences

(C) Enzymatic degradation of nucleic

acids

(D) Amplification of DNA sequences

43. What is the purpose of using a probe in

hybridization techniques?

(A) To amplify DNA sequences

(B) To detect specific nucleic acid

sequences

(C) To synthesize new DNA strands

(D) To degrade nucleic acids

44. What are some common applications of

Southern hybridization in molecular biology?

(A) Gene expression analysis

(B) DNA fingerprinting

(C) Detection of genetic mutations

(D) All of the above

45. What is the primary purpose of Northern

hybridization?

(A) To detect specific DNA sequences

(B) To detect specific RNA molecules

(C) To detect specific proteins

(D) To amplify DNA sequences

46. What does FISH stand for?

(A) Fluorescence In Situ Hybridization

(B) Fluorescent Imaging of Specific

Hybridization

(C) Fluorescent In Situ Histology

(D) Fluorescence In Situ Hybridization

Probe

47. What is the primary purpose of FISH?

(A) To amplify DNA sequences

(B) To detect specific DNA or RNA

sequences in cells or tissues

(C) To sequence genomes

(D) To study protein structure

48. What type of probes are used in FISH?

(A) Radioactive probes

(B) Fluorescent probes

(C) Enzymatic probes

(D) Chemical probes
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49. What is M-FISH?

(A) Multiplex Fluorescence In Situ

Hybridization

(B) Multiple Fluorescence Imaging

System Hybridization

(C) Molecular Fluorescence In Situ

Hybridization

(D) Microscopic Fluorescence In Situ

Hybridization

50. What is the advantage of using M-FISH over

traditional FISH?

(A) Increased sensitivity

(B) Ability to detect multiple targets

simultaneously

(C) Reduced cost

(D) Simplified protocol

51. How can FISH be used to detect genetic

abnormalities?

(A) By identifying specific

chromosomal rearrangements

(B) By detecting changes in gene

expression

(C) By analyzing protein structure

(D) By sequencing entire genomes

52. What is the role of spectral karyotyping in

M-FISH?

(A) To differentiate between multiple

chromosomes

(B) To amplify specific DNA sequences

(C) To detect genetic mutations

(D) To study gene expression

53. What is the use of molecular markers in

genetics?

(A) To study gene expression

(B) To identify specific DNA sequences

(C) To analyze protein structure

(D) To amplify DNA sequences

54. Which molecular marker is based on

restriction enzyme digestion?

(A) RFLP

(B) RAPD

(C) AFLP

(D) SSR

55. Which molecular marker is not based on

PCR amplification?

(A) RFLP

(B) RAPD

(C) AFLP

(D) SSR

56. What is the advantage of using SSR

markers?

(A) They are dominant markers

(B) They are codominant markers

(C) They are highly polymorphic

(D) Both B and C

57. How does RFLP differ from RAPD in terms

of methodology and application?

(A) RFLP requires restriction enzyme

digestion, while RAPD uses PCR

amplification

(B) RFLP is more sensitive than RAPD

(C) RAPD is more reproducible than

RFLP

(D) RFLP is used for gene expression

analysis, while RAPD is used for

DNA fingerprinting
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58. How can SNP markers be used in

association studies?

(A) To identify genetic variants

associated with disease

(B) To study gene expression

(C) To analyze protein structure

(D) To detect chromosomal

abnormalities

59. What are some applications of molecular

markers in plant breeding?

(A) To identify desirable traits

(B) To detect genetic mutations

(C) To study gene expression

(D) To analyze protein structure

60. How can molecular markers be used in

forensic science?

(A) To identify individuals

(B) To detect genetic mutations

(C) To study gene expression

(D) To analyze protein structure

61. What are advantages of using SNP markers

over other molecular markers?

(A) High density and abundance

(B) Codominant inheritance

(C) Easy to genotype

(D) All of the above

[P.T.O.]

62. What does SSR stand for in molecular

biology?

(A) Simple Sequence Repeat

(B) Single Nucleotide Polymorphism

(C) Short Sequence Repeat

(D) Specific Sequence Repeat

63. What is the purpose of screening plant

transformants?

(A) To identify plants with desired traits

(B) To study gene expression

(C) To analyze protein structure

(D) To detect genetic mutations

64. What are the applications of SNP markers

in medicine?

(A) Genetic diagnosis of diseases

(B) Personalized medicine

(C) Pharmacogenomics

(D) All of the above

65. How does Agrobacterium-mediated

transformation work?

(A) By delivering T-DNA into plant cells

(B) By inducing plant cell division

(C) By producing plant hormones

(D) By degrading plant cell walls
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66 What are the advantages of using

 Agrobacterium mediated transformation?

(A) High efficiency and precision

(B) Abil ity to transfer large DNA

fragments

(C) Wide range of host plants

(D) All of the above

67. What are some applications of genetic

engineering in agriculture?

(A) Development of pest-resistant

crops

(B) Improvement of crop yields

(C) Enhancement of nutritional content

(D) All of the above

68. What is molecular farming?

(A) The use of genetic engineering to

produce pharmaceuticals or other

valuable compounds in plants

(B) The use of traditional breeding

techniques to improve crop yields

(C) The use of biotechnology to study

plant gene expression

(D) The use of genomics to analyze

plant DNA sequences

69. What are some biosafety concerns

associated with genetically modified crops?

(A) Unintended effects on human health

(B) Unintended effects on the

environment

(C) Gene flow to non-target species

(D) All of the above

70. What are the potential benefits of genetically

modified crops?

(A) Increased crop yields

(B) Improved nutritional content

(C) Reduced pesticide use

(D) All of the above

71. How can SSR markers be used in genetic

mapping?

(A) To identify specific DNA sequences

(B) To study gene expression

(C) To analyze protein structure

(D) To construct genetic maps

72. What is the primary function of the Ti plasmid

in Agrobacterium-mediated transformation?

(A) To deliver DNA into plant cells

(B) To induce plant cell division

(C) To produce plant hormones

(D) To degrade plant cell walls

73. Which method of gene transfer involves

 using high pressure helium to shoot DNA-

coated particles into plant cells?

(A) A g r o b a c t e r i u m - m e d i a t e d

transformation

(B) Electroporation

(C) Microinjection

(D) Biolistics

74. What is the role of the vir genes in

 Agrobacterium mediated transformation?

(A) To deliver DNA into plant cells

(B) To induce plant cell division

(C) To produce plant hormones

(D) To regulate the transfer of DNA
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75. What is the purpose of genetic

transformation in plants?

(A) To introduce new traits into plants

(B) To study gene expression

(C) To analyze protein structure

(D) To detect genetic mutations

76. What is the function of the RNase H:

(A) It digests ssRNA

(B) It digests ssDNA

(C) It digests the RNA of an RNA-DNA

duplex

(D) It digests the DNA of an RNA-DNA

duplex

77. Kornberg enzyme is the other name of which

enzyme

(A) DNA Polymerase I

(B) DNA Polymerase II

(C) DNA Polymerase III

(D) RNA Polymerase

78. What is the recognition sequence for EcoRI?

(A) GGATCC

(B) GAATTC

(C) GTATTA

(D) GTTAAC

79. Which restriction endonuclease is suitable

cloning and mapping?

(A) Type I

(B) Type II

(C) Type III

(D) None of the above

80. Which of the following uses Two Step PCR

(A) RFLP

(B) RAPD

(C) AFLP

(D) FISH

81. BT cotton was developed by

(A) Using Cro protein

(B) Using Cry protein

(C) Using CII Protein

(D) Using BRCA protein

82. What is the proofreading activity of DNA

polymerase?

(A) 5’-3’ polymerase activity

(B) 3’-5’ polymerase activity

(C) 5’-3’ exonuclease activity

(D) 3’-5’ exonuclease activity

83. Reverse Transcription PCR is used for

(A) Identify the gene sequence

(B) Amplify the gene sequence

(C) Real Time quantification of PCR

products

(D) To the gene expression

[P.T.O.]



B040902T-A/60 (  13  )

84. What is the transformation in molecular

biology?

(A) A technique for sequencing

(B) A process of hybridization

(C) A process of introducing desired

fragment of DNA

(D) A process of recombining vector

with the desired gene

85. Which enzyme is responsible for sealing

gaps between Okazaki fragments during

DNA replication?

(A) DNA ligase

(B) DNA polymerase

(C) Restriction endonuclease

(D) Topoisomerase

86. This is not a cloning factor

(A) pUC19

(B) SV40

(C) EST

(D) pBR322

87. For cloning, restriction enzymes with sticky

ends are used for :

(A) ease of transformation

(B) easy insertion into plasmids of DNA

segments from different sources

(C) easy identification of plasmids with

antibiotic resistance

(D) easy identification of plasmids

having inserts

88. What is the function of DNA polymerase in

DNA replication?

(A) Unwinding DNA

(B) Synthesizing new DNA strands

(C) Sealing DNA gaps

(D) Degrading DNA

89. Which DNA polymerase is responsible for

leading strand synthesis in prokaryotes?

(A) DNA Polymerase I

(B) DNA Polymerase III

(C) DNA Polymerase II

(D) DNA Polymerase IV

90. What is the role of proofreading

exonuclease activity in DNA polymerase?

(A) Removing incorrect nucleotides

(B) Adding nucleotides to DNA ends

(C) Sealing DNA gaps

(D) Unwinding DNA

91. Which DNA polymerase has the highest

fidelity?

(A) DNA Polymerase I

(B) DNA Polymerase III

(C) DNA Polymerase II

(D) DNA Polymerase a
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92. What is the function of DNA Polymerase I in

prokaryotes?

(A) Leading strand synthesis

(B) Lagging strand synthesis

(C) Removing RNA primers

(D) DNA repair

93. Which DNA polymerase is involved in DNA

repair mechanisms?

(A) DNA Polymerase I

(B) DNA Polymerase II

(C) DNA Polymerase III

(D) DNA Polymerase IV

94. What is the significance of the 5' to 3'

exonuclease activity of DNA polymerase?

(A) Proofreading

(B) Removing RNA primers

(C) Adding nucleotides

(D) Sealing DNA gaps

95. What is a shuttle vector?

(A) A vector that can replicate in multiple

hosts

(B) A vector that can only replicate in

one host

(C) A vector that is used for gene

expression

(D) A vector that is used for DNA

sequencing

96. Which of the following is an example of a

reportergene?

(A) Green fluorescent protein (GFP)

gene

(B) Luciferase

(C) LacZ gene

(D) All of the above

97. Which of the following reporter genes is

commonly used in plants?

(A) GFP (Green fluorescent protein)

(B) GUS (ß-glucuronidase)

(C) Luciferase

(D) LacZ

98. Which of the following is an example of

biotechnology in agriculture?

(A) Development of genetically

modified crops

(B) Use of pesticides

(C) Irrigation systems

(D) Crop rotation

99. What is bioremediation?

(A) The use of microorganisms to clean

up pollutants

(B) The use of plants to produce

biofuels

(C) The use of animals to produce

pharmaceuticals

(D) The use of enzymes to produce

food products

100. What is one of the benefits of using

biotechnology in industry?

(A) Increased efficiency

(B) Reduced environmental impact

(C) Improved product quality

(D) All of the above
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Example :

Question :

Q.1

Q.2

Q.3

5. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

6. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

7. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigi lator.
Candidate can carry their Question
Booklet.

9. There will be no negative marking.

10. Rough work, if any, should be done on
the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

12. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.

mnkgj.k %

iz'u %

iz'u 1

iz'u 2

iz'u 3

5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj
lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA

6. lHkh mÙkj dsoy vks0,e0vkj0 mÙkj&i=d
(OMR Answer Sheet) ij gh fn;s tkus gSaA
mÙkj&i=d esa fu/kkZfjr LFkku ds vykok vU;=
dgha ij fn;k x;k mÙkj ekU; ugha gksxkA

7. vks0,e0vkj0 mÙkj&i=d (OMR Answer

Sheet) ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s
lHkh vuqns'kksa dks lko/kkuhiwoZd i<+ fy;k tk;sA

8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd

dks viuh OMR Answer Sheet miyC/k djkus

ds ckn gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ

vius lkFk iz'u&iqfLrdk ys tk ldrs gSaA

9. fuxsfVo ekfdZax ugha gSA

10. dksbZ Hkh jQ dk;Z] iz'u&iqfLrdk esa] jQ&dk;Z ds
fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A

11. ijh{kk&d{k esa ykWx&cqd] dSYdqysVj] istj rFkk lsY;qyj
Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA

12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus

dh n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU;

gksxkA
egRoiw.kZ% iz'uiqfLrdk [kksyus ij izFker% tk¡p dj
ns[k ysa fd iz'uiqfLrdk ds lHkh i`"B HkyhHkk¡fr Nis
gq, gS aA ;fn iz'uiq fLrdk es a dk sbZ deh gk s ] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ysaA
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