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Section A 
 
Q1.  Answer all the following: 
 
(a) List two safety precautions that should be taken when working with strong acids in 

the laboratory.         (2 marks) 

(b) What is the weight of (i) 1 ml of water and (ii) 1 ml of glycerol (spec. gravity 1.26g)?  

Express your answer in grams.       (4 marks) 

(c) Give labelled diagrams to illustrate the appearance of a suspension of bacteria before 

and after centrifugation at 4 000 rpm for 15 minutes.     (4 marks) 

(d) List three buffers commonly used in biological systems.   (2 marks) 

(e) What solution can be added to an amino acid to give its pK2 value?  (2 marks) 

(f) List two safety precautions that should be taken when dealing with a minor outbreak 

of fire in the laboratory.       (2 marks) 

(g) Why is the dye used with the sample when loading an electrophoresis gel?  

What precautions should be taken at the loading stage to ensure good results?  

          (5 marks) 

(h) Convert 0.05ml to microlitres.      (1 mark) 

(i) Comment on the precision of the following set of data (units are in grams):  5.0, 5.01, 

4.99, 5.0, 5.01, 6.02, 4.99, 5.0, 5.01, 5.0      (3 marks) 

 
 
Q2.  
(a) Calculate the weight of KH2PO4 (136g) and Na2HPO4 (142g) required to make 0.05M 

phosphate buffer (pH = 6.2, pKa = 6.8)      (12 marks) 

(b) What volume of HCl (spec. gravity 1.18g/cm3, purity 36%, mol. mass 36.5g) should 

be taken to give 500cm3 of 0.1M HCl      (10 marks) 

(c) Explain the following: % w/v, % w/w and % v/v.   (3 marks) 

 
Q3. Write notes on all of the following: 

(a) The autoclave 

(b) Preparation of standard solutions 

(c) Culture media 

(d) Analytical balances 

(e) Centrifuges        (25 marks) 



 
 

Section B 
 
Q4. 10cm3 of magnesium hydroxide, Mg(OH)2 is neutralized by 23.30cm3 of 0.081M 

nitric acid (HNO3).  Mg(NO3)2 and water are products of the reaction 

(a) Write a balanced equation for the reaction.     (2 marks) 

(b) Calculate the volume of conc. nitric acid (72% w/w, density 1.42gcm-3) which 

must be diluted to 250cm3 to produce a 0.162M HNO3 solution.  Then determine 

the volume of the 0.162M HNO3 that must be diluted to 100cm3 to produce the 

0.081M solution required for the titration. Show all calculations.    

         (9 marks) 

(c) Determine the molarity of the magnesium hydroxide solution; hence calculate the 

weight of magnesium hydroxide required to produce 250cm3 of this solution. 

Show all calculations.        (8 marks) 

(d) What weight (in grams) of Mg(NO3)2 are produced when 12.50g of magnesium 

hydroxide are reacted with nitric acid. Report your answer to 2 significant figures. 

         (6 marks) 

 

Q5.  

(a) Write a note which distinguishes between primary standard grade, reagent grade and 

special purpose grade chemicals in terms of their purity and application.     (9 marks) 

(b) Outline the precautions which must be taken in the handling of reagents and solutions 

in the laboratory.           (6 marks) 

(c) Distinguish clearly between a standard solution and a homogeneous solution. 

            (4 marks) 

(d) List the criteria a reagent must satisfy before it can be classified as a primary standard 

reagent.         (6 marks) 

 

 

Q6. Discuss in detail two methods for the purification of laboratory chemicals. 

Support your answer with sketches of the relevant apparatus.   (25 marks) 

 

 

 



 
 

 

 


