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SECTION A 

 
MULTIPLE CHOICE QUESTIONS (EACH QUESTION IS WORTH  1.5 MARKS).  
ANSWER ALL QUESTIONS – SHADE WITH A PENCIL THE MOST CORRECT ANSWER 
ON THE MULTICHOICE SCANNER SHEET.  
 
Timing:  you should complete the multi-choice section in 30 minutes (≈ 1.5 minutes per question). 
 
This section has been deleted it is just multi-choice of the same calibre as the modules. 
 
 

SECTION B 
 

SHORT ANSWER QUESTIONS.  (MARKS FOR EACH QUESTION ARE AS INDICATED) 
ANSWER EACH OF THE FIVE (5) QUESTIONS.  
 
Question 1 
Timing:  you should complete this question in 15 minutes. 
 
(a)  Hydrogen bonding, although weak, is one of the most important types of bonding in biology. 

• Define hydrogen bonding.  
• Provide an example of intermolecular hydrogen bonding. 
• Are hydrophilic or hydrophobic regions of a protein more likely to participate in  
  hydrogen bonding with the surrounding solvent – explain your answer. 
          (4 marks) 

 
(b) There are a variety of acids and bases found in cellular systems.   

• Provide an example of a common weak acid and its conjugate base. 
• Provide an example of a common weak base and its conjugate acid. 
• Explain how you could prepare a buffer from the acid and base components you  
  have just written down. 

          (4 marks) 
 
 (c) A colourless organic oil gave the following microanalytical results: 
  C: 54.55 % H: 9.09 %  

Infrared spectroscopy of a sample of the oil gave several strong bands at 3200 and 1721 cm-1.  
In a mass spectrum of the compound a molecular ion was found at m/z  88. 

 • Provide a molecular formula and a line-angle structure for this compound.   
   Explain clearly how you arrived at the formulae. 

• Would the molecule you have drawn be likely show a UV absorption – explain why  
   or why not? 
  • How could you verify the purity of the sample?    
          (6 marks) 
 
Question 2 
Timing:  you should complete this question in 15 minutes. 

   
(a) Proteins have complex structures that relate to their function 
 • What are the two major structural types of protein. Provide an example of a protein  
   in each structural type and give the function each protein.  
  • The primary structure of a protein is at the outset responsible for dictating which  
   structural type a protein will be in.  Draw a short stretch of a peptide chain  
   (3 different amino acids) indicating what the primary structure is and how the  
   amino acids are joined together. 
 • Why is it important to know the isolelectric point important when purifying  
   proteins?  

        (5 marks) 
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(b) Enzymes are cellular catalysts which control almost all reactions in a cell.  
• What is the definition of a catalyst.  
• Describe the following : coenzyme, proenzyme, isoenzyme,  active site.   
  Provide examples to illustrate your answer.  

        (4 marks) 
 
(c) There are two major classes of vitamins: lipid soluble and water soluble, give one example  
  of each type of vitamin and explain the function of each.   
  • What role does the protein component of the diet have? 
          (4 marks) 
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Question 3       
Timing:  you should complete this question in 15 minutes. 
 
(a) Lipids play a variety of roles in cells and as such come in many different types.  

Provide an example of each of the following types of lipid (draw a structure) and indicate the 
function the lipid has. 
• Steroid. 
• Glycerophospholipid. 
 
Describe the structure of a cellular membrane. 
         (4 marks) 

 
 

(b) The chlorophyll molecule has the following coordinated metallic centre. 
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 • What is the coordination geometry at the metal? 
 • What is the name of this type of ligand? 
 • Is chelation present in this molecule?  Explain why or why not. 
 • What is the function of the R group which is referred to as a phytol side chain?. 
 • There are two different chlorophylls A and B which differ only in the group Y. 
  What is the Y group in ChlA and the Y group in ChlB? 
 
          (4 marks) 
 
(c)  Photosynthesis is divided into two major parts the light reactions and the dark reactions. 

• What are the light reactions of photosynthesis and where do they occur?   
• What are the dark reactions of photosynthesis and where do they occur?   
 

          (5 marks) 
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Question 4 
Timing:  you should complete this question in 15 minutes. 
 
(a)  Pyruvate plays a major role in both aerobic and anaerobic respiration.  
 • Define aerobic respiration.   
  • Draw the structure of pyruvate. 
 • Why is pyruvate important in both aerobic and anaerobic respiration?   

        (5 marks) 
 
(b)  Fatty acid synthesis involves the so called ‘merry-go-round’ synthesis.   

• Why is this called a ‘merry-go-round’ synthesis, indicate the starting substrate   
  and the normal product from mammalian fatty acid synthesis and the enzyme  
  system that is involved.  

          (4 marks) 
  
(c)  Oxidative phosphorylation when coupled to the citric acid cycle produces the bulk of the  
  energy in oxidative respiration. 
  • What is oxidative phosphorylation? 
  • How is the citric acid connected to oxidative phosphorylation? 
          (4 marks) 
 
 
 
Question 5 
Timing:  you should complete this question in 15 minutes. 
 
(a) Chromosomes are the physical structures that DNA is found in inside the nucleus of the cell. 

• What are the different levels of structural organization inside a chromosome. 
• Why is this complex structural organisation necessary? 
• Define a gene.   

          (4 marks) 
 
(b)  The copying of the genome of an organism requires great accuracy and reasonable speed.  

• Describe briefly the 6 major steps in DNA replication 
• How is the error count kept very low in this process? 
• How is a reasonable speed maintained given that in many organisms there are  
  millions of kb pairs to process in the genome? 
  
         (4 marks) 

 
(b) The ribosomes are the site of protein synthesis in the cell.   

• What is the structure of the ribosome? 
• Describe the various steps in DNA transcription 
• What are transcription factors and why are they required in transcription. 
• List the various steps in DNA translation. 
    

          (6 marks) 
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Equation List 
 

ν
λ

h   ch     E ==       h =  6.63 x 10-34 J s-1

A = ε l [i]      c = 3.00 x 108 m s-1  

T(K) = T(oC) + 273.15     R  =  8.314  J mol-1 K-1

 
     
 

Spectroscopy Table 
 
Typical Infrared (IR) frequencies of common functional groups 

C
H
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4000                  3000                  2000                   1750                   1500 

O H

Wavenumber (cm-1) 

N H

C H

C H

C C C C
C N

C O
(3600-3200)

(~3300)

(~3050)

(3000-2850)

(2100-2300)

(1800-1680)

(1650-1600)

 
 
Carbonyl Absorptions ν (cm−1)  Acid chlorides ~ 1790; Esters ~ 1740;  
  Aldehydes ~ 1720;    Ketones ~ 1710;     Acids ~ 1700;      Amides ~ 1650 
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TABLE 1 

 
 
 
Physical Quantity Name of Unit                                        Symbol for Unit 
 
Length metre m 
 
Mass kilogramme kg 
 
Time second s 
 
Electric Current ampere a 
 
Thermodynamic Temperature kelvin K 
 
Amount of Substance mole mol 
 
 
 
 

TABLE 2 
 
 
Physical Quantity Name of S.I. Unit                           Symbol for S.I. Unit 
 
Volume cubic metre m3

 
Frequency hertz Hz 
 
Velocity metre per second ms-1

 
Acceleration metre per second squared ms-2 

 

Density kilogramme per cubic metre kg m-3

 
Molar Mass kilogramme per mole kg mol-1

 
Concentration mole per cubic metre mol m-3

 
Molality mole per kilogramme mol kg-1

 
Force newton N 
 
Pressure  pascal Pa 
 
Energy joule J 
 
Electric Charge coulomb C 
 
Electron Potential Difference volt V 
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Li 
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Be 

9.012 
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C 
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N 

14.01 

8 
O 

16.00 

9 
F 

19.00 

10 
Ne 

20.18 
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11 
Na 

22.99 
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Mg 

24.30 
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13 
Al 

26.98 

14 
Si 

28.09 

15 
P 

30.97 

16 
S 

32.07 

17 
Cl 

35.45 

18 
Ar 

39.95 
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19 
K 

39.10 

20 
Ca 

40.08 

21 
Sc 

44.96 

22 
Ti 

47.87 

23 
V 

50.94 

24 
Cr 

52.00 

25 
Mn 

54.94 

26 
Fe 

55.85 

27 
Co 

58.93 

28 
Ni 

58.69 

29 
Cu 

63.55 

30 
Zn 

65.39 

31 
Ga 

69.72 

32 
Ge 

72.61 

33 
As 

74.92 

34 
Se 

78.96 

35 
Br 

79.90 

36 
Kr 

83.80 

 

P
e

ri
o

d
 

 
5 

37 
Rb 

85.47 

38 
Sr 

87.62 

39 
Y 

88.91 

40 
Zr 

91.22 

41 
Nb 

92.91 

42 
Mo 

95.94 

43 
Tc 

98.91 

44 
Ru 

101.1 

45 
Rh 

102.9 

46 
Pd 

106.4 

47 
Ag 

107.9 

48 
Cd 

112.4 

49 
In 

114.8 

50 
Sn 

118.7 

51 
Sb 

121.8 

52 
Te 

127.6 

53 
I 

126.9 

54 
Xe 

131.3 
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55 
Cs 

132.9 

56 
Ba 

137.3 
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Lu 

72 
Hf 

178.5 

73 
Ta 

180.9 

74 
W 

183.8 

75 
Re 

186.2 

76 
Os 

190.2 

77 
Ir 

192.2 

78 
Pt 

195.1 

79 
Au 

197.0 

80 
Hg 

200.6 

81 
Tl 

204.4 

82 
Pb 

207.2 

83 
Bi 

209.0 

84 
Po 

210.0 

85 
At 

210.0 

86 
Rn 

222.0 
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Fr 

223.0 
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Ra 

226.0 
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Lr 
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Unq 
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Unp 
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Unh 
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Uns 

108 
Uno 
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Une 

 
. . . . 

         

 
 
 
 
 

57 
La 

138.9 

58 
Ce 

140.1 

59 
Pr 

140.9 

60 
Nd 

146.2 

61 
Pm 

144.9 

62 
Sm 

150.4 

63 
Eu 

152.0 

64 
Gd 

157.2 

65 
Tb 

158.9 

66 
Dy 

162.5 

67 
Ho 

164.9 

68 
Er 

167.3 

69 
Tm 

168.9 

70 
Yb 

173.0 

71 
Lu 

175.0 
89 
Ac 

227.0 

90 
Th 

232.0 

91 
Pa 

231.0 

92 
U 

238.0 

93 
Np 

237.0 

94 
Pu 

239.1 

95 
Am 

241.1 

96 
Cm 

244.1 

97 
Bk 

249.1 

98 
Cf 

252.1 

99 
Es 

252.1 

100 
Fm 

257.1 

101 
Md 

258.1 
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No 

259.1 

103 
Lr 

262.1 
Actinide 

Lanthanides 
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