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Question A 

 

Proteins are long chains of amino acids that ‘fold’ into various, three-dimensional configurations via the 

attractions created by internal, intermolecular forces. These IMF’s are sometimes called ‘non-covalent 

interactions’. The folding of proteins leads to specific, three-dimensional shapes of these molecules, as in 

the case of enzymes. One such enzyme is maltase that catalyzes the reaction that converts the 

disaccharide maltose into the monosaccharide glucose, and this reaction is summarized in the 

representation below. The maltase enzyme speeds the reaction by having an ‘active site’, that interacts 

with the maltose, and where the maltose can temporarily reside to allow the reaction to take place. 

 

 
http://science.howstuffworks.com/viagra7.htm 

 

(a) What type of IMF’s would one expect between two peptide linkages that one might find in a simple 

protein? 

 

(b) What about the reaction shown in the diagram above, suggests that the enzyme is a catalyst in this 

reaction? 

 

(c) The molecular formula for maltose is C12H22O11, and for glucose is C6H12O6. Write a chemical 

equation for the conversion of maltose to glucose. 

 

(d) Draw an enthalpy profile diagram to show the pathway for the reaction with and without the catalyst 

present. Assume the reaction to be exothermic. 

 

(e) Enyzme catalysts work in one of two ways. Either they change something about an elementary step 

that is already present in an established mechanism, or they can create an entirely new reaction 

intermediate, and hence an entirely new mechanism. What do these two methods have in common? 

 

(f) If there were to be a ‘covalent interaction’ (as opposed to a ‘non-covalent interaction’) between a pair 

of molecules, what would this indicate? 
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Question B 

 

ADP and ATP are complex molecules that play crucial roles in the biochemistry of the body. Their 

interconversion can be summarized in the reaction shown below. 

  

ADP + HPO4
2- + 2H+ !" ATP + H2O    ΔG = +30.5 kJmol-1 

 

In another important biochemical reaction, fructose can be converted to fructose-6-phosphate according 

to the reaction below; 

 

HPO4
2- + 2H+ + fructose " fructose-6-phosphate + H2O  ΔG = +15.9 kJmol-1 

 

(a) Classify each reaction as either exergonic or endergonic. 

 

(b) What does the value of ΔG tell us about each reaction? 

 

(c) Perform a calculation to show how the conversion of fructose to fructose-6-phosphate can be effected 

 by the use of ATP. Include relevant chemical equations and calculations in your answer. 
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Question C 

 

(a) It is found that when ΔGo for a given equilibrium reaction is close to 2.4 kJmol-1, appreciable amounts 

of the products and the reactants can be found in the equilibrium mixture. What does this tell us about 

the value of the equilibrium constant in such a reaction? 

 

(b) If, in a certain reaction, ΔGo is found to be significantly more positive than 2.4 kJmol-1, predict the 

predominant species in the equilibrium mixture (reactants or products). Explain your answer in terms 

of Keq, the equilibrium constant. 
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Question D 

 
Consider the representation of semi-conductor shown below. 
 

 
http://hyperphysics.phy-astr.gsu.edu/hbase/solids/dope.html#c3 

 
 

 
(a) Identify an element that could be added to an intrinsic (pure) semi-conductor that is made from pure 

silicon, in order to create a doped, n-type semi-conductor? 

 
(b) Identify an element that element could be added to an intrinsic (pure) semi-conductor that is made 

from pure silicon, in order to create a doped, p-type semi-conductor? 

 
(c) Explain how temperature can be used to increase the conductivity of an intrinsic semi-conductor. 
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Question E 

 

(a) Describe in terms of the intermolecular forces present, why water has a greater tendency to ‘bead’ 

into droplets than most hydrocarbon based liquids. 

 

(b) If the cohesive forces in a capillary tube are greater than the adhesive forces, then what shape will 

the meniscus of the liquid take on; concave (A) or convex (B)? 

 

 
 

http://en.wikipedia.org/wiki/Meniscus 

 


