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Nucleic Acid 

1. 

(a) Explain the DNA's structure. (5)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………. 

2. 

(a) Describe the process by which two nucleotides within a DNA molecule form a

phosphodiester bond. (2)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………. 

(b) A certain gene's two DNA strands have 168 guanine nucleotides between them.

The following equation illustrates the link between the quantities of guanine (G),

adenine (A), thymine (T), and cytosine (C) bases in these two strands of DNA.

  G = 4(A + T) - C 

Calculate the most amino acids that can be encoded by this gene using this 

information and your knowledge of DNA structure.  
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Show your working.  (2) 

Answer …………………… 

(c) Name the protein that binds to DNA in chromosomes.  (1)

………………………………………………………………………………………. 

(d) Explain how the two strands of a DNA molecule are split apart during semi-

conservative DNA replication so that each one can serve as a template for the

synthesis of a new complementary strand. (2)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

3. 

(a) Explain how DNA polymerase contributes to the DNA's semi-conservative

replication.  (2)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………. 
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4. 

(a) Mention the names of the two researchers who put up models for the

replication and chemical makeup of DNA. (1)

…………………………………………………………………………………… 

In a test tube, a scientist duplicated DNA. He did this by combining a DNA 

nucleotide solution, an enzyme, and identical single-stranded DNA pieces. 

(b) What enzyme is involved in this DNA replication? (1)

…………………………………………………………………………………… 

(c) Make a suggestion using your understanding of the semi-conservative

replication of DNA. (3)

1. Single-stranded DNA fragments' function

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………… 

2. the role of the DNA nucleotides.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………… 

5. 

(a) Draw and mark one DNA nucleotide.  (2)
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(b) Identify two characteristics of DNA and discuss the role that each play in the

semi-conservative replication of DNA. (2)

1……………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

2……………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 

(c) Nuclear DNA replication differs from that of mitochondrial DNA (mtDNA).

Only until the first strand of mtDNA has been replicated by two-thirds does the 

replication of the second strand begin. 

The replication rate of one unit of mtDNA, which is 16 500 base pairs long, is 50 

nucleotides per second.  

Tick (✓) the box that shows how long it would take to copy this mtDNA. (1) 

A   330 seconds 

B   440 seconds 

C   550 seconds 

D   660 seconds 
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6. 

(a) Describe the function of two specific enzymes in the semi-conservative DNA

replication process.   (3)

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………. 

(b) Researchers studied the role of cyclin A, a protein found in eukaryotic

cells.One of the enzymes necessary for the beginning of DNA replication is

hypothesized to be bound by this protein.

The following is how the researchers handled cell culture preparations. 

C - Untreated control cells  

D - Added antibody that binds cyclin A specifically  

E - Added RNA that prevents cyclin from being translated A  

F - Added cyclin A protein and RNA that hinders cyclin A translation  

They next calculated the proportion of cells in each culture that were actively 

reproducing DNA.  

The table displays their outcomes. 

Cell treatment Percentage of cells where DNA was 

replicating 

C 

Control   91 

D  

Antibody that binds specifically to 

cyclin A 

  11 

E  

RNA that prevents translation of cyclin 

A 

  10 
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F  

RNA that prevents translation of cyclin 

A and added cyclin A protein 

      92 

Provide explanations for the table's outcomes. (3) 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 
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