IB Questionbank Biology	5
Review #2: DNA, RNA, Proteins, and Enzymes Extended Response and Short Answer Released IB Questions
1. 
(a)	Explain how polar and non-polar amino acids help channel proteins and enzymes carry out their functions.
(5)
(b)	Compare competitive and non-competitive inhibition of enzymes.
(5)
(Total 10 marks) 
2.	
	(a)	Outline the structure of a ribosome.
(4)
(b)	Distinguish between fibrous and globular proteins with reference to one example of each protein type.
(6)
 (Total 10 marks) 
3.	
	(a)	State four functions of proteins, giving a named example of each.
(4)
(b)	Outline the structure of ribosomes.
(6)
(c)	Explain the process of transcription leading to the formation of mRNA.
(8)
(Total 18 marks) 
4.	(a)	State one example of a fibrous protein and one example of a globular protein.
Fibrous protein: ...........................................................................................................
Globular protein: .........................................................................................................
(1)
(b)	Compare the structure of fibrous and globular proteins.
 (2)
(c)	Amino acid polarity is an important factor in determining the functions of proteins.
Explain the importance of polar and non-polar amino acids in membrane proteins.
 (3)
(Total 6 marks)
5.	(a)	State two functions of proteins, giving a named example of each.
 (2)
(b)	Explain the significance of polar and non-polar amino acids.
 (3)
(Total 5 marks)
6.	(a)	List three functions of proteins, giving a named example of each.
 (3)
(b)	Explain the significance of polar amino acids and non-polar amino acids in membranes.
 (2)
(Total 5 marks)
7.	(a)	(i)	Explain the primary structure of proteins and secondary structure of proteins.
 (3)
(ii)	Using named examples, distinguish between fibrous protein and globular protein.
 (2)
 (Total 5 marks) 
8.	(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)
9.	(a)	State one example of a fibrous protein.
 (1)
(b)	Distinguish between the secondary structure and tertiary structure of proteins.
 (3)
(c)	Explain what is meant by allosteric inhibition.
 (3)
(Total 7 marks)
10.	Outline the effect of temperature and substrate concentration on the activity of enzymes.
(4)
11.	(a)	Distinguish between fibrous proteins and globular proteins giving one example of each.
 (3)
(b)	Outline the differences between competitive and non-competitive inhibitors.
 (4)
(Total 7 marks)
12.	(a)	Glucose and galactose are examples of monosaccharides. State one other example of a monosaccharide.
......................................................................................................................................
(1)
(b)	The equation below shows the production of glucose and galactose from lactose.
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(i)	There are several different types of carbohydrate. State which type of carbohydrate lactose is.
 (1)
(ii)	State the type of chemical reaction that occurs when lactose is digested into glucose and galactose.
(1)
(c)	Lactase is widely used in food processing. Explain three reasons for converting lactose to glucose and galactose during food processing.
 (3)
(d)	Simple laboratory experiments show that when the enzyme lactase is mixed with lactose, the initial rate of reaction is highest at 48°C. In food processing, lactase is used at a much lower temperature, often at 5°C. Suggest reasons for using lactase at relatively low temperatures.
 (2)
(Total 8 marks) 
13.	Describe the use of biotechnology in the production of lactose-free milk.
 (Total 6 marks)
14.	Explain the control of metabolic pathways.
 (Total 3 marks)
15.	(a)	Define active site.
 (1)
(b)	Explain enzyme-substrate specificity.
 (3)
(Total 4 marks)
16.	
	(a)	Distinguish between RNA and DNA.
(3)
(b)	Explain the process of DNA replication.
(8)
(c)	Outline how enzymes catalyse reactions.
(7)
(Total 18 marks)
17.	
(a)	Discuss factors that affect enzyme activity.
(9)
(b)	Outline one industrial use of lactase.
(5)
(Total 14 marks)
18.	The diagram below shows one DNA nucleotide and part of a second nucleotide.
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(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)
 (Total 3 marks)
19.	The diagram below shows two nucleotides linked together to form a dinucleotide.
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(a)	(i)	Identify the chemical group labelled I.
 (1)
(ii)	State the type of bond labelled II.
(1)
(b)	Distinguish between the sense and antisense strands of DNA during transcription.
 (1)
(c)	Compare the DNA found in prokaryotic cells and eukaryotic cells.
 (2)
(Total 5 marks) 
20.	
	(a)	Most of the DNA of a human cell is contained in the nucleus. Distinguish between unique and highly repetitive sequences in nuclear DNA.
(5)
(b)	Draw a labelled diagram to show four DNA nucleotides, each with a different base, linked together in two strands.
(5)
 (Total 10 marks)
21.	Outline the bonding between DNA nucleotides.
 (Total 2 marks)
22.	
	(a)	Draw a labelled diagram to show how two nucleotides are joined together in a single strand of DNA.
(3)
 (c)	Explain the process of translation.
(9)
(Total 12 marks)
23.	(a)	State the type of bonds that
(i)	connect base pairs in a DNA molecule.
(1)
(ii)	link DNA nucleotides into a single strand.
 (1)

(b)	Distinguish between DNA and RNA nucleotides by giving two differences in the chemical structure of the molecules.
 (2) 
(c)	Explain the role of transfer RNA (tRNA) in the process of translation.
 (2)
(Total 6 marks)
24.	
	(a)	Explain why DNA must be replicated before mitosis and the role of helicase in DNA replication.
(4)
(b)	Explain how the base sequence of DNA is conserved during replication.
(5)
 (Total 9 marks)
25.	Explain prokaryotic DNA replication.
(Total 8 marks)
26.	 
Translation occurs in living cells. Explain how translation is carried out, from the initiation stage onwards.
(Total 9 marks)
27.	
Explain the significance of complementary base pairing for replication, transcription and translation.
(Total 8 marks)



