AS textbook DNA & DNA TECHNOLOGY chapter exam Qs MS

1(a) Nucleotide;

[Accept deoxyribose nucleotide, but NOT ribonucleotide] 
[1]

(b) (i) One intermediate band after one generation;

two bands, one light and one intermediate after two generations;
[2]

(ii) Semi-conservative replication of the DNA/each (heavy) strand acts as a template;

produces DNA with one heavy chain and one light chain; [2]

[allow by means of a diagram]
2(a) A large number of DNA copies can be synthesised (from a single DNA sample)/used in DNA profiling; [1]

(b) (i) Heat breaks the hydrogen bonds;

forms two separate strands/both strands act as template; [2]

(ii) Stops DNA strands rejoining/initiates action of DNA polymerase/ selects areas of DNA to be copied/identifies DNA strands by flourescent/radioactive labelling; [1]

(iii) DNA polymerase; [1]

(iv) Free nucleotides; [1]

(c) Any three from

􀁺 mixture is cooled (to 40 °C) to allow primers to bind

􀁺 temperature is increased and DNA polymerase is added

􀁺 each side of the separated DNA acts as a template

􀁺 nucleotide bases are organised according to their complementary base pairing (A–T, C–G, T–A, G–C)

􀁺 nucleotides are held in place by hydrogen bonds between the

complementary bases

􀁺 adjacent nucleotides become attached to each other via

condensation reactions between the phosphate groups and

deoxyribose sugar/formation of phosphodiester bonds [3]

(d) (i) Heat could break the bonds (e.g. disulphide, hydrogen, ionic) that hold the enzyme in shape/disrupt the enzyme’s active site; [1]

(ii) Use more thermally-stable (immobilised) enzyme/use enzymes extracted from thermophilic bacteria/other appropriate response; [1]

(e) Contamination of original sample DNA/errors in the replication process/ other appropriate response; [1]

3(a) DNA nucleotide has the sugar deoxyribose, while RNA nucleotide has the sugar ribose;

DNA nucleotide may have the base thymine (as well as adenine, guanine, cytosine) while RNA nucleotide has the base uracil (as well as adenine, guanine, cytosine); [2]

(b) (i) 
Step 1:

heating to separate the DNA strands/H-bonds broken to release the two strands;

Step 2:

addition of DNA primers;

Step 3:

use of (heat sensitive) DNA polymerase to add further nucleotides/ nucleotides attach to the exposed strands according to base-pairing rules (A–T, C–G); [3]

(ii) 
32; [1]

(c) 
Cut at a specific base sequence;

across the sugar-phosphate backbone/producing fragments of different length/producing fragments with sticky ends; [2]

(d) 
(7), (8), 4, 5;

(4), 5, 7, 8; [2]

4(a) (i) Any two from

• heating produces separate strands (of the DNA molecule)

• by breaking the hydrogen bonds (between the complementary bases)

• allowing both sides of the DNA molecule to act as a template [2]

(ii) Stops the two sides of the DNA rejoining/DNA polymerase cannot work on a template that is completely single stranded/marks the start and end of the region to be copied; [1]

(iii) Allows the primers to anneal to the single stranded DNA; [1]

(b) Composed of phosphate group, deoxyribose sugar;

and adenine, thymine, cytosine or guanine; [2]

(c) (i) Showing a staggered cut at the correct positions; [1]

(ii) Appropriate description of staggered (sticky) ends/unpaired bases at end (e.g. AATT or TTAA); [1]

(d) Any three from

• short length of nucleic acid with known/specific base/nucleotide sequence

• this is made radioactive/fluorescent

• sample DNA is broken into two single strands

• probe attaches to complementary bases on the DNA sample

• DNA fragment is located using X-ray film/ultraviolet light [3]

5(a) (i) Restriction endonucleases; [1]

(ii) Specific base sequences (like GAATTC) occur at irregular intervals;

therefore they will be different distances apart; [2]

(b) Suspect B;

matching bands/matching fingerprints;

Wording must refer to bands/fingerprints not DNA/genes. [2]

6 (a) Any eight points

Nucleic acids (common features):

● nucleic acids are chains of nucleotides

● (a nucleotide) consists of a pentose sugar, a phosphate and a nitrogenous (organic) base/purine and pyrimidine [or by diagram]

● the sugars and phosphates are joined to form the spine [or by diagram]

● by phosphodiester/condensation/covalent bonds 

DNA and RNA (comparisons):

● in DNA the pentose sugar is deoxyribose, while in RNA it is ribose

● DNA is a double chain/double helix, while RNA is single stranded

● hydrogen bonds between the bases form the double chain (in DNA)

● in DNA the bases are adenine, thymine, cytosine and guanine

● in DNA adenine (A) always pairs with thymine (T), while cytosine (C) pairs with guanine (G)/a purine binds to a pyrimidine

● in DNA the two strands run anti-parallel to each other

● a DNA molecule is much longer than an RNA molecule (allow converse)

● in RNA thymine is replaced by uracil

● there are three forms of RNA – ribosomal, messenger and transfer

[8]

(b) Any five points

● DNA replication is said to be semi-conservative, because each new molecule contains one old strand and one new strand

● the two sides of the DNA molecule are “unzipped” from one end

● by DNA helicase

● each strand acts as a template for the formation of new strands

● free nucleotides enter opposite their complementary bases (A opposite T and C opposite G)

● DNA polymerase catalyses the joining up of the nucleotides

● by condensation reactions [5]
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Quality of written communication:

2 marks: The candidate expresses ideas clearly and fluently through well linked sentences, which present relationships and not merely list features.

Points are generally relevant and well-structured. There are few errors of grammar, punctuation and spelling.

1 mark: The candidate expresses ideas clearly, if not always fluently. The account may stray from the point or may not indicate relationships. There are some errors of grammar, punctuation and spelling.

0 marks: The candidate produces an account that is of doubtful relevance or obscurely presented with little evidence of linking ideas. Errors in grammar, punctuation and spelling are sufficiently intrusive to disrupt the understanding of the account. [2]
