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Q1. Group the following as nitrogenous bases and nucleosides: Adenine, Cytidine, Thymine,
Guanosine, Uracil and Cytosine.
Answer:
Nitrogenous Bases – Adenine, Uracil and Cytosine, Thymine
Nucleosides – Cytidine, guanosine.

2. If a double stranded DNA has 20 percent of cytosine, calculate the percent of adenine in the DNA.
Answer: In a DNA molecule, the number of cytosine molecules is equal to guanine molecules & the number
of adenine molecules are equal to thymine molecules. As a result, if a double stranded DNA has 20% of
cytosine, it has 20% of guanine. The remaining 60% includes both adenine & thymine which are in equal
amounts. So, the percentage of adenine is 30%.

Q3. If the sequence of one strand of DNA is written as follows:
5-ATGCATGCATGCATGCATGCATGCATGC-3
Write down the sequence of complementary strand in 5→3 direction
Answer: The DNA strands are complementary to each other with respect to base sequence. Hence, if the
sequence of one strand of DNA is
5'- ATGCATGCATGCATGCATGCATGCATGC − 3’

Then, the sequence of complementary strand in direction will be
3'- TACGTACGTACGTACGTACGTACGTACG − 5’

Therefore, the sequence of nucleotides on DNA polypeptide in direction is
5'- GCATGCATGCATGCATGCATGCATGCAT− 3’

Q4. If the sequence of the coding strand in a transcription unit is written as follows:
5-ATGCATGCATGCATGCATGCATGCATGC-3
Write down the sequence of mRNA.
Answer: The sequence of mRNA will be

5’ − AUGCAUGCAUGCAUGCAUGCAUGCAUGC-3’

Q5. Which property of DNA double helix led Watson and Crick to hypothesise semi-conservative
mode of DNA replication? Explain.
Answer: Watson and Crick observed that the two strands of DNA are antiparallel and complementary to each
other with respect to their base sequences. This type of arrangement in DNA molecules led to the hypothesis
that DNA replication is semi-conservative. It means that the double stranded DNA molecule separates and
then each of the separated strands acts as a template for the synthesis of a new complementary strand. As a
result, each daughter DNA molecule would have one parental strand and a newly synthesized daughter
strand.
Since only one parental strand is conserved in each daughter molecule, it is known as semi-conservative
mode of replication.

For More Notes PDF: Le�r���gMan���s.com

http://facebook.com/learningmantrasofficial
https://t.me/LearningMantras


Follow us on Facebook Le�r���gMan���s.com Join us on Telegram

Q6. Depending upon the chemical nature of the template (DNA or RNA) and the nature of nucleic
acids synthesized from it (DNA or RNA), list the types of nucleic acid polymerases.
Answer:

● DNA dependent DNA polymerase – synthesis.
● DNA dependent RNA polymerase – synthesis.
● RNA dependent DNA polymerase – Retroviral nucleic acid.
● RNA dependent RNA polymerase – cDNA synthesis.

Q7. How did Hershey and Chase differentiate between DNA and protein in their experiment white
proving that DNA is the genetic material?
Answer: Alfred Hershey and Martha Chase (1952) worked with viruses that infect bacteria called
bacteriophages. In 1952, they chose a bacteriophage known as T2 for their experimental material.
They grew some viruses on a medium that contained radioactive phosphorus (p32) and some others on a
medium that contained radioactive sulphur (s35). Viruses grown in the presence of radioactive phosphorus
contained radioactive DNA but not radioactive protein because DNA contains phosphorus but protem does
not. Similarly, viruses grown on radioactive sulphur contained radioactive protein but not radioactive DNA
because DNA does not contain sulphur.
Radioactive phages were allowed to attach to E. coli bacteria. Then, as the infection proceeded, the viral
coats were removed from the bacteria by agitating them in a blender. The virus particles were separated from
the bacteria by spinning them in a centrifuge. ,
Bacteria which were infected with viruses that had radioactive DNA were radioactive, indicating that DNA was
the material that passed from the virus to the bacteria. Bacteria that were infected with viruses that had
radioactive proteins were not radioactive. This indicates that proteins did not enter the bacteria from the
viruses. DNA is therefore the genetic material that is passed from virus to bacteria.

Q8. Differentiate between the followings:
(a) Repetitive DNA and Satellite DNA
(b) mRNA and tRNA
(c) Template strand and Coding strand
Answer:

Repetitive DNA Satellite DNA

Repetitive DNA are DNA sequences that contain small

segments, which are repeated many times.

Satellite DNA are DNA sequences that contain

highly repetitive DNA.

mRNA tRNA

mRNA or messenger RNA acts as a template for the

process of transcription.

tRNA or transfer RNA acts as an adaptor molecule

that carries a specific amino acid to mRNA for the

synthesis of polypeptide.
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Template strand Coding strand

Template strand of DNA acts as a template for the

synthesis of mRNA during transcription.

Coding strand is a sequence of DNA that has the

same base sequence as that of mRNA (except

thymine that is replaced by uracil in DNA).

It runs from 3’ to 5’. It runs from 5’to 3’.

Q9. List two essential roles of ribosomes during translation.
Answer: The important functions of the ribosome during translation are as follows.

● Ribosomes act as a catalyst for forming peptide bonds. For example, 23s r-RNA in bacteria acts as a
ribozyme.

● Ribosome acts as the site where protein synthesis takes place from individual amino acids. It is made
up of two subunits.

Q10. In the medium where E. coli was growing, lactose was added, which induced the lac operon.
Then why does lac operon shut down some time after addition of lactose in the medium?
Answer: Lac operon is switched on, on adding lactose in medium, as lactose acts as inducer and makes
repressor inactive by binding with it. When the lac operon system is switched on, β-galactosidase is formed,
which converts lactose into glucose and galactose. As soon as all the lactose is consumed, the repressor
again becomes active and causes the system to switch off (shut down).

Q11. Explain (in one or two lines) the function of the followings:
(a) Promoter
(b) tRNA
(c) Exons
Answer:

● Promoter: It is one of the three components of a transcription unit that takes part in transcription. It is
located at the start 5′ end and provides a site for attachment of transcription factors (TATA Box) and
RNA polymerase.

● tRNA: It takes part in the transfer of activated amino acids from cellular pool to ribosome for their
taking part in protein formation.

● Exons: In eukaryotes, DNA is a mosaic of exons and introns. Exons are coding sequences of DNA
which are transcribed and translated both.

Q12. Why is the Human Genome project called a mega project?
Answer: Human genome project was considered to be a mega project because it had a specific goal to
sequence every base pair present in the human genome. It took around 13 years for its completion and was
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accomplished in 2003. It was a large-scale project, which aimed at developing new technology and
generating new information in the field of genomic studies. As a result, several new areas and avenues have
opened up in the field of genetics, biotechnology, and medical sciences. It provided clues regarding the
understanding of human biology.

Q13. What is DNA fingerprinting? Mention its application.
Answer: DNA fingerprinting is a technique used to identify and analyze the variations in various individuals at
the level of DNA. It is based on variability and polymorphism in DNA sequences.
Applications of DNA fingerprinting are:

● It is used in forensic science to identify potential crime suspects.
● It is used to establish paternity and family relationships.
● It is used to identify and protect the commercial varieties of crops and livestock.
● It is used to find out the evolutionary history of an organism and trace out the linkages between groups

of various organisms.

Q14. Briefly describe the following:
(a) Transcription
(b) Polymorphism
(c) Translation
(d) Bioinformatics
Answer:
a) Transcription: Transcription is the process in which RNA is synthesized from DNA.

Transcription is a 3 step process-
● Initiation- RNA polymerase binds to a DNA sequence called the promoter and provides the

single-stranded template for the transcription process.
● Elongation- RNA polymerase reads the template strand and adds bases leading to elongation of the

chain.
● Termination- In this step terminator sequences mark the end of transcription.

b) Polymorphism: Polymorphism is a form of genetic variation resulting in the formation of several different
types of individuals among the members of one particular species. The varying sequences of nucleotides are
located at different positions in a DNA helix resulting in variation and hence polymorphism in the population.
Polymorphism is responsible for speciation and evolution.

c) Translation: Translation is the process in which protein is synthesized from RNA.
Translation is a 3 step process-

● Initiation- In initiation, the ribosome assembles around the mRNA that has to be read and the first
tRNA carrying the amino acid methionine

● Elongation- In this stage the amino acid chain is elongated
● Termination-  In this stage, the synthesized polypeptide chain is released.

d) Bioinformatics is the use of information technology for collecting and analyzing complex biological data
such as genetic codes, protein sequences, etc. using databases. There has been an advancement in the field
of molecular biology, there is the invention of computers, scientific techniques, and instrumentation at the
nano level, etc. These have helped in the development and progress in the field of bioinformatics.

For More Notes PDF: Le�r���gMan���s.com

http://facebook.com/learningmantrasofficial
https://t.me/LearningMantras


Follow us on Facebook Le�r���gMan���s.com Join us on Telegram

NCERT SOLUTIONS

NCERT Solutions for Class 12 Physics Click Here

NCERT Solutions for Class 12 Chemistry Click Here

NCERT Solutions for Class 12 Biology Click Here

NCERT Solutions for Class 12 Maths Click Here

MCQ Link for NEET/JEE

JEE/NEET Physics MCQ Click Here

NEET/JEE Chemistry MCQ Click Here

NEET Biology MCQ Click Here

JEE Maths MCQ Click Here

Notes PDF Link for NEET/JEE

Physics Notes PDF Click Here

Chemistry Notes PDF Click Here

Biology Notes PDF Click Here

Maths Notes PDF Click Here

For More Notes PDF: Le�r���gMan���s.com

http://facebook.com/learningmantrasofficial
https://t.me/LearningMantras
https://learningmantras.com/ncert-solutions-for-class-12-physics/
https://learningmantras.com/ncert-solutions-for-class-12-chemistry/
https://learningmantras.com/ncert-solutions-for-class-12-biology/
https://learningmantras.com/ncert-solutions-for-class-12-maths
https://learningmantras.com/jee-neet-physics-mcq/
https://learningmantras.com/jee-neet-chemistry-mcq/
https://learningmantras.com/neet-biology-mcqs/
https://learningmantras.com/jee-maths-mcq/
https://learningmantras.com/physics-notes-pdf/
https://learningmantras.com/chemistry-notes-pdf/
https://learningmantras.com/biology-notes-pdf/
https://learningmantras.com/maths-notes-pdf/

