Topic 7
1.
The diagram below shows one DNA nucleotide and part of a second nucleotide.

[image: image1.wmf]
(a)
State the names of structures I and II.

I. ..................................................................................................................................

II. .................................................................................................................................

(1)

(b)
On the diagram above, draw the structures that are missing from the second nucleotide.

(1)

(c)
The two nucleotides would be permanently separated during DNA replication. State one process during which they would be temporarily separated.

......................................................................................................................................

(1)

(d)
Outline the method that can be used to amplify small quantities of DNA to obtain large enough quantities for DNA profiling.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(Total 5 marks)
2.
What is the reason for Okazaki fragments being formed during DNA replication?

A.
To enable replication of the 3′ → 5′ (lagging) strand

B.
To form the template for the RNA primers

C.
To initiate replication on the 5′ → 3′ (leading) strand

D.
To help the DNA helicase unwinding the DNA helix

(Total 1 mark)

3.
What is removed during the formation of mature RNA in eukaryotes?

A.
Exons

B.
Introns

C.
Codons

D.
Nucleosomes

(Total 1 mark)

4.
The table below shows the codons that determine different amino acids in protein translation.
	First base
	Second base in codon
	Third base

	in codon
	U
	C
	A
	G
	in codon

	U
	Phe
	Ser
	Tyr
	Cys
	U

	
	Phe
	Ser
	Tyr
	Cys
	C

	
	Leu
	Ser
	—
	—
	A

	
	Leu
	Ser
	—
	Trp
	G

	C
	Leu
	Pro
	His
	Arg
	U

	
	Leu
	Pro
	His
	Arg
	C

	
	Leu
	Pro
	Gln
	Arg
	A

	
	Leu
	Pro
	Gln
	Arg
	G

	A
	Ile
	Thr
	Asn
	Ser
	U

	
	Ile
	Thr
	Asn
	Ser
	C

	
	Ile
	Thr
	Lys
	Arg
	A

	
	Met
	Thr
	Lys
	Arg
	G

	G
	Val
	Ala
	Asp
	Gly
	U

	
	Val
	Ala
	Asp
	Gly
	C

	
	Val
	Ala
	Glu
	Gly
	A

	
	Val
	Ala
	Glu
	Gly
	G



What is the sequence of the amino acids that is being translated from the following mRNA sequence?



5´ AUGGGUGCUUAUUGGUAA 3´

A.
Met-Pro-Arg-Ile-Thr

B.
Met-Cys-Ser-Tyr-Trp

C.
Met-Gly-Ala-Tyr-Trp

D.
Met-Gly-Tyr-Ala-Thr

(Total 1 mark)

5.
Which of the following statements is true about enzymes?

A.
They are used up in the reactions they catalyse.

B.
Allosteric inhibitors bind to the active site.

C.
They lower the energy of activation for a reaction.

D.
They supply the energy of activation for a reaction.

(Total 1 mark)
6.
The diagram below shows part of a DNA molecule that is being replicated.

[image: image2.wmf]

Where would DNA polymerase link the next nucleotide during replication?

A.
I

B.
II

C.
III

D.
IV

(Total 1 mark)

7.
If mRNA has a codon CAU, what is the corresponding anticodon on the tRNA molecule?
A.
CAT

B.
GUA

C.
CAU

D.
GTA

(Total 1 mark)

8.
What are pyrimidines in DNA?
A.
Types of nucleotides

B.
Types of base pairs

C.
Types of sugars

D.
Types of bases

(Total 1 mark)

9.
Which enzyme removes the RNA primer during replication?
A.
RNA primase

B.
DNA polymerase I

C.
DNA ligase

D.
Helicase

(Total 1 mark)

10.
Investigators carried out experiments to find the relationship between the energy used by mice (the metabolic rate) and their activity. They found that the amount of time mice are active depends on the time of day, whether they are single or in groups and on the temperature of their surroundings. The bar chart below shows the percentage of time mice were active during three-hour periods at three different temperatures.


[image: image3.wmf]

[Source: L E Mount and J V Willmott. 1967. Journal of Physiology. Vol  190. Pp 371–380. Published by Wiley-Blackwell. Used with permission]
(a)
Calculate how many minutes the group mice are active between 21:00 and 00:00 at 8 °C.

......................................................................................................................................

(1)

(b)
Outline the relationship between activity and temperature from 21:00 to 03:00 in all of the mice.

......................................................................................................................................

......................................................................................................................................

(1)

(c)
Animals which are active at night are nocturnal. Suggest one advantage for mice being nocturnal.

......................................................................................................................................

......................................................................................................................................

(1)


The investigators also found that the metabolic rate of the mice changed at different times of the day. Mice were kept at one of the three constant temperatures for 24 hours and their oxygen consumption was measured. The graph below shows the results for single mice and the mean values for group mice.

[image: image4.wmf]

[Source: L E Mount and J V Willmott. 1967. Journal of Physiology. Vol  190. Pp 371–380. Published by Wiley-Blackwell. Used with permission]
(d)
State the relationship between temperature and metabolic rate.

......................................................................................................................................

(1)

(e)
Compare the results for the single mice at 15 °C with those for the group mice at 15 °C.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(f)
Suggest one reason why the results differ for single mice and group mice.

......................................................................................................................................

......................................................................................................................................

(1)

(g)
Explain why oxygen consumption is used as a measure of metabolic rate.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(h)
Using the data from both graphs, evaluate the hypothesis that increased activity causes an increase in metabolic rate in mice.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(Total 11 marks)
11.
(a)
Draw a labelled diagram showing two different complementary pairs of nucleotides in a molecule of DNA.

(4)

(b)
Outline the structure of nucleosomes.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(c)
Explain primary structures and tertiary structures of an enzyme.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(3)

(Total 9 marks)

12.
(a)
Eukaryotic cells have intracellular and extracellular components. State the functions of one named extracellular component.
(4)

 ......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(b)
Outline, with an example, the process of exocytosis.

(5)

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(c)
Translation occurs in living cells. Explain how translation is carried out, from the initiation stage onwards.

(9)

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

13.
(a)
Distinguish between RNA and DNA.
(3)

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(b)
Explain the process of DNA replication.

(8)

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(c)
Outline how enzymes catalyse reactions.

(7)

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................
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