
Case Study Based Questions 

Case Study 1 
Nucleic Acids 
Deoxyribonucleic Acid (DNA) and Ribonucleic Acid (RNA) are the two types of nucleic 
acids found in the living systems. DNA acts as the genetic material in most of the 
organisms. Although RNA also acts as a genetic material in some organisms. 

Q1. In which of the following organisms, RNA acts as a genetic material? 
a. Escherichia coli 
c. Tobacco Mosaic virus 
b. QB Bacteriophage 
d. Both b. and c. 

Q2. What is the reason for the additional stability of DNA in comparison to RNA? 
a. Presence of thymine 
b. Presence of uracil 
c. Presence of OH group 
d. Presence of deoxyribose sugar 

Q3. Which of the following criteria a molecule must fulfill to act as a genetic material? 
a. It should be able to generate its replica. 
b. It should be stable chemically and structurally. 
c. It should be able to express itself in the form of Mendelian character. 
d. All of the above 

Q4. Read the given statement and select the option that correctly fill in the blanks. 
Pyrimidines present in DNA are (i).......................... and................ (ii) while pyrimidines 
present in RNA are: (iii) 
a. (i) Adenine, (ii) Guanine, (iii) Cytosine, (iv) Thymine 
b. (i) Cytosine, (ii) Thymine, (iii) Cytosine, (iv) Uracil 
c. (i) Cytosine, (ii) Uracil, (iii) Adenine, (iv) Guanine 
d. (i) Cytosine, (ii) Uracil, (iii) Cytosine, (iv) Thymine 
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Q5. Assertion (A): RNA is liable and easily degradable. 
Reason (R): The 2'-OH group present at every nucleotide in RNA is a reactive group. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 
b. Both Assertion and Reason are true, but Reason is not the correct explanation of 
Assertion. 
c. Assertion is true, but Reason is false. 
d. Assertion is false but Reason is true. 

Answers 

1. (d)  
2. (a) 
3. (d) 
4. (b) 
5. (a) 

Case Study 2 
DNA Double Helix 
In prokaryotes, DNA is circular and present in the cytoplasm but in eukaryotes, DNA is 
linear and mainly confined to the nucleus. DNA or deoxyribonucleic acid is a long 
polymer of nucleotides. In 1953, the first correct double helical structure of DNA was 
worked out by Watson and Crick. Based on the X-ray diffraction data produced by 
Maurice Wilkins and Rosalind Franklin, it is composed of three components i.e., a 
phosphate group, a deoxyribose sugar and a nitrogenous base. Different forms of DNA 
are B-DNA, Z-DNA, A-DNA, C-DNA and D-DNA. 

Q1. Name the linkage present between the nitrogen base and pentose sugar in DNA. 
a. Phosphodiester bond 
b. Glycosidic bond 
c. Hydrogen bond 
d. None of the above 

Q2. The double helix structure of DNA was proposed by: 
a. James Watson and Francis Crick 
b. Erwin Chargaff 



c. Frederick Griffith 
d. Hershey and Chase 

Q3. The double chain of B-DNA is coiled in a helical fashion. The spiral twisting of B-DNA 
duplex produces: 
a. right and left part 
b. major and minor grooves 
c. upper and lower sides 
d. linear and circular part. 

Q4. Which of the following describes the structure of B-DNA? 

 

Q5. Assertion (A): The two strands of DNA helix have uniform distance between them. 
Reason (R): A large sized purine is always paired opposite to a small sized pyrimidine. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 
b. Both Assertion and Reason are true, but Reason is not the correct explanation of 
Assertion. 
c. Assertion is true, but Reason is false. 
d. Assertion is false but Reason is true. 

Answers 

1. (b) 
2. (a) 
3. (b) 
4. (b) 
5. (a) 

Case Study 3 
Translation 



Translation is the process of polymerisation of amino acids to form a polypeptide. The 
order and sequence of amino acids are defined by the sequence bases in the mRNA. The 
amino acids are joined by a bond called peptide bond. Ribosome is the site of protein 
synthesis. 

Q1. Which ion is essential for association of both units of ribosome at the time of protein 
formation? 
a. Mg2+ 
b. Mn2+ 
c. Cr 
d. Ca2+ 

Q2. During translation, how many initiation factors are required in eukaryotes for 
initiation reactions? 
a. 3 
b. 6 
c. 7 
d. 9 

Q3. Which part of mRNA contains Untranslated Regions (UTR)? 
a. 3' end 
c. Either 3' or 5' end 
b. 5' end 
d. Both 5' end and 3' end 

Q4. Name the enzyme that helps in combining amino acid to its particular RNA. 
a. Activating enzyme 
b. Amino-acyl tRNA-synthetase 
c. Peptidyl transferase 
d. Both a. and b. 

Q5. From the given list, select the translation machinery. 
1. mRNA 
2. Ribosomes 
3. Amino acids 
4. tRNAs 



5. Amino acyl tRNA synthetase 
6. Peptidyl transferase 
7. Pyrophosphatase 
a. (1), (2), (3), (4) and (6) 
b. (1), (2), (3), (4) and (5) 
c. (1), (2), (3), (4), (5) and (6) 
d. (1), (2), (3), (4), (5), (6) and (7) 

Answers 

1. (a)  
2. (d) 
3. (d) 
4. (c) 
5. (a) 

Case Study 4 
DNA Replication 
DNA replication is a complex multistep process that requires enzymes, protein factors 
and metal ions. DNA replication in eukaryotes occurs in the nucleus during the S-phase 
of the cell cycle. It is semi-discontinuous in eukaryotes. In prokaryotes, replication takes 
place in the cytoplasm. DNA replication in bacteria occurs prior to fission. Nucleoid or 
viral chromosome is a single molecule of nucleic acid, it may be linear or circular. Nucleic 
acid in a virus is either DNA or RNA but never both. 

Read the given passage carefully and give the answer of the following questions: 

Q1. In viral DNA, how many origins of replication are present? 
Ans. Single origin of replication is present in viral DNA. 

Q2. Select the main enzyme involved in DNA of these replications. 
Ans. The main enzyme involved in DNA of these replication is DNA dependent DNA 
polymerase. 

Q3. What does the DNA strand built up of Okazaki fragments called? 
Ans. DNA strand built up of okazaki fragments is called leading strand. 

OR 



Which enzyme acts over the Ori site and unwinds the two strands of DNA by destroying 
hydrogen bonds? 
Ans. Helicase enzyme acts over the Ori site. 

Case Study 5 
Transcription 
The process of copying genetic information from template strand of DNA into RNA is 
called transcription. It is mediated by RNA polymerase. Transcription takes place in the 
nucleus of eukaryotic cells. In transcription, only a segment of DNA and only one of the 
strands is copied into RNA. 

Read the given passage carefully and given the answer of the following questions: 

Q1. What do you mean by transcription? 
Ans. Transcription is the process by which the information in a strand of DNA is copied 
into a new molecule of messenger RNA (mRNA). 

Q2. What are regions of transcription unit in a DNA molecule? 
Ans. The regions of transcription unit in a DNA molecule are promoter structural gene 
and terminator. 

OR 

In which organisms monocistronic structural genes are found? 
Ans. Monocistronic structural genes are found in eukaryotes. 

Q3. Which enzyme helps in tailing or polyadenylation? 
Ans. Poly-A polymerase helps in tailing or polyadenylation. 
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