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QUESTION 1  [10x1 = 10]

Choose the correct answer for each of the following descriptions. Each question has
ONLY ONE correct answer. Choose the correct answer and write down the letter next
to the question number (1.1 - 1.10).

1.1 Which of the following statements is TRUE about water? 

A. Water is an organic compound. 
B. The water molecule is made of one hydrogen atom and two oxygen atoms. 
C. Water is a non-polar molecule. 
D. Water is a good conductor of electricity. 

1.2 Buffer solutions______. 

A. will always have a pH of 7 
B. are rarely found in living systems 
C. cause an increase in pH when acids are added to them 
D. tend to maintain a relatively constant pH

1.3 Which of the following amino acids is non-polar and aromatic? 

A. Tyrosine. 
B. Phenylalanine. 
C. Tryptophan. 
D. Histidine.

1.4 Beta pleated sheets are examples of protein's_______. 

A. primary structure 
B. secondary structure 
C. tertiary structure 
D. quaternary structure 

1.5 A dipeptide has_______. 

A. 2 amino acids and 1 peptide bond 
B. 2 amino acids and 2 peptide bonds 
C. 2 amino acids and 3 peptide bonds 
D. 2 amino acids and 4 peptide bonds 

1.6 The number of substrate molecules converted to product per enzyme molecule per
    second is called the______. 
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A. turnover number / kcat 
B. catalytic number 
C. maximum reaction rate / Vmax 
D. Michaelis-Menten constant / Km 

1.7 Which common example of an inhibitor is used as a medicinal drug? 

A. Antibiotics. 
B. Panadol. 
C. Ascorbic acid. 
D. Aspirin. 

1.8 Enzymes act as_______. 

A. protein molecules 
B. reaction stimulators 
C. biological catalysts 
D. binding site for substrates 

1.9 The bases of RNA are the same as those of DNA with the exception that RNA
      contains___. 

A. cysteine instead of cytosine 
B. uracil instead of thymine 
C. cytosine instead of guanine 
D. uracil instead of adenine 

1.10 The three-nucleotide codon system can be arranged into _______combinations. 

A. 16 
B. 20 
C. 64 
D. 128 

QUESTION 2    [10]

2.1 Write down four organic compounds that can form hydrogen bonding with water.         (4) 
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2.2 Explain the difference between covalent and noncovalent bonds.             (2)

2.3 Explain why buffers are important in biological systems.         (4)

QUESTION 3     [14]

3.1 What is meant by zwitterion?       (3)

3.2 What are the properties of serine and cysteine side chains?        (4)

3.3 Draw the structure of the dipeptide Ala-Pro.        (3)

3.4 Describe the tertiary structure of proteins.        (4)

QUESTION 4     [12]

4.1 Write down the technique used to separate molecules according to the following
      properties:

a) Size.
b) Charge.
c) Binding ability.
d) Hydrophobicity.        (4)

4.2 Explain the principles behind ion-exchange chromatography and SDS-PAGE        (6)

4.3 Distinguish between isoelectric point and isoelectric focusing.        (2)

QUESTION 5            [18]

5.1 Define the term zymogen and why they are important in biological systems?        (4)

5.2 Distinguish between cofactors, coenzymes and prosthetic groups.        (6)

5.3 Describe the mechanisms of enzyme catalysis.        (8

QUESTION 6 [16]

6.1 Describe the three stages of DNA transcription.  (6)

6.2 What is the function of tRNA?  (2)

6.3 Given mRNA nucleotide sequence: 
      5’-AUGAAUUCUUCGUUAAGCUCGGUA-3’ 
      Write down the DNA nucleotide sequence of the coding strand.        (4)

6.4 Distinguish between an intron and a codon.  (4)
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QUESTION 7 [10]

7.1 Distinguish between saturated and unsaturated fatty acids.  (2) 

7.2 What are triacylglycerides?  (2) 

7.3 Name the three main types of sphingolipids.  (3)

7.4 What is the function of phosphatidylcholine?  (1) 

7.5 Distinguish between micelle and liposome.  (2)

QUESTION 8 [10]

8.1 Discuss the role of insulin in the body.                                                                (3)

8.2 Describe the digestion and absorption of proteins in the body.                             (4)

8.3 Write down the three metabolic fates of the carbon skeleton that remains after 
      deamination of amino acids during protein metabolism.                                      (3)
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