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INSTRUCTIONS:          

• The paper consists of two sections. 

• Section A is compulsory (30 marks) 

• Answer any two questions from section B (each 20 marks) 

• Check for useful Tables behind the Question paper 

 

 

 

 
 

 

SECTION A (COMPULSORY) 

 

QUESTION ONE (30 MARKS) 

 

(a) (i)  Find the coefficient of variation of the following sample set of numbers. 

  {1, 5, 6, 8, 10, 40, 65, 88}.                                                                         (3 marks) 
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          (ii) The following values were obtained for the concentration of nitrite ions in a  

  sample of river water: 0.403, 0.410, 0.401, 0.380 mg/l. Should the last reading be  

  rejected at 95 % confidence level?                                                           (2 marks) 

           (iii)     State four factors that affect the Rf values in paper chromatography         (4 marks) 

          (iv)     State any four limitations of paper chromatography                                    (4 marks)  

      

(b) (i)    Before determining the amount of Na2CO3 in an unknown sample, a student  

decides to check her procedure by analyzing a sample known to contain 98.76% 

w/w Na2CO3. Five replicate determinations of the %w/w Na2CO3 in the standard 

were made with the following results 98.71%, 98.59%, 98.62%, 98.44%, 98.58%.  

Is the mean for these five trials significantly different from the accepted value at 

the 95% confidence level (α= 0.05)?                                                         (4 marks) 

(ii) In replicate analyses, the carbohydrate content of glycoprotein (a protein with 

sugars attached to it) is found to contain 12.6, 11.9, 13.0, 12.7 and 12.5 g of 

carbohydrate per 100 g of protein. Find the 50 % and 90 % confidence intervals 

for the carbohydrate content per 100 g carbohydrate content.                    (5 

marks) 

 

(c) Calculate the weight of AgI (Mw = 235) that can be precipitated from 0.24 g of sample of 

MgI2 (Mw = 258) which has a purity of 30.6 % w/w?                                          (4 marks) 

(d) Calculate a solute’s distribution ratio if 99% of the solute in a 50.0-mL sample is to be 

extracted with a single 50.0-mL portion of an organic solvent.                            (4 marks) 

SECTION B: ANSWER ANY OTHER TWO QUESTIONS 

QUESTION TWO (20 MARKS) 

(a) State any five factors that will affect the efficiency of column extraction               (5 

marks) 

(b) Differentiate between simple distillation and fractional distillation as methods of 

separation                                                                                                                                                                                                                                  

(3 marks)  

(c) Seven analyses were performed to determine the concentration of a solution of HCl in 

molarity. The data was: 0.1057, 0.1060, 0.1055, 0.1050, 0.1084, 0.1049, and 0.1040. 
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(i) Can the 0.1084 M value be rejected on the basis of the Q-test at 90% (two tailed) 

confidence level?                                                                                    (2 marks) 

              (ii)  If the 0.1084 M value is rejected or not rejected, can 0.1040 M value be  

   rejected or accepted using the same Q-test?                                 (2 marks) 

 

(d) A sample of impure magnesium was analyzed by allowing it to react with excess 

HCl solution. After 1.32 g of the impure metal was treated with 100 cm
3
 of 0.750 M HCl, 

the remaining solution required 50 cm
3
 of a 0.250 M aqueous sodium hydroxide for 

complete neutralization. Assuming the impurities do not react with the acid, what is the 

percentage by mass of Mg in the sample?                                                            (5 marks) 
 

 
 

(e) A solute S has a partition coefficient of 3 between benzene and water.  If 100 mL of a 

0.01 M solution of S in water is extracted in a single phase with 500 mL benzene. 

(i)  What fraction will of solute S will be extracted?                                      (1 mark) 

     (ii)  What fraction of the solute that will be extracted if 5 extractions with 100 mL 

 benzene each are used?                                                                                (2 

marks) 
 

QUESTION THREE (20 MARKS) 

(a) State four requirements of an ideal stationary phase (adsorbent)                     (4 

marks) 

(b) (i)    Briefly discuss each of the three types of gravimetric analysis                 (6 

marks) 

(ii) State any five advantages of gravimetric analysis                                   (5 

marks) 
 

(iii) An ore containing magnetite, Fe3O4, was analyzed by dissolving a 1.5419 g 

sample in concentrated HCl acid, giving a mixture of Fe
2+

 and Fe
3+

. After 

adding HNO3 acid to oxidize any Fe
2+

 to Fe
3+

, the resulting solution was 

diluted with water and the Fe
3+

 precipitated as Fe(OH)3 by adding NH3. After 

filtering and rinsing, the residue was ignited and gave 0.8525 g of pure Fe2O3. 
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Calculate the % w/w Fe3O4 in the sample.                                                                 

(5 marks)                           

                                                                                                                                                                   
 

 

 

 

 

QUESTION FOUR (20 MARKS) 

(a)    Give three factors that affect separation in ion exchange chromatography.      (3 marks)    

(b)     State five ways you will visualize spots in thin layer chromatographic analysis                                                                                                                                     

                                                                                                                    (5 marks)  

(c) What is the molarity of 21.4 m HF given that the solution has a density of 1.101 g/mL.                                                           

                 (3 marks) 

(d) In a forensic investigation, a glass containing red wine and an open bottle were analyzed 

for their alcohol content in order to determine whether the wine in the glass came from 

the bottle. On the basis of six analyses from the glass gave an average content of 12.61 % 

ethanol. Four analyses of the wine from the bottle gave an average mean of 12.53 % 

ethanol. If the analyses yielded a pooled standard deviation of 0.07%. Does these data 

indicate a difference between the wines?                       (4 marks) 

(e) A 0.8870 g sample containing only NaCl and KCl was treated with AgNO3. The AgCl 

formed had a mass of 1.913 g. Calculate the % Na and % K in the sample.  [O = 16.0, N 

= 14.0,  Na = 23, Cl = 35.5, K = 39.0, Ag = 107.9                                                   (5 

marks) 

                                                                                                                                      
   

 

QUESTION FIVE (20 MARKS) 

 

(a)  Sate any four differences between Gas chromatography and HPLC as analytical 

techniques                                                                                                                                                                                                   

(4 marks) 
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(b) Succinic acid has the formula (CH2)n(COOH)2 and reacts with dilute sodium hydroxide 

as follows:         (CH2)n(COOH)2 + 2NaOH  → (CH2)n(COONa)2 + 2H2O  

2.0 g of succinic acid were dissolved in water and the solution made up to 250 cm
3
. This 

solution was placed in a burette and 18.4 cm
3
 was required to neutralize 25 cm

3
 of 0.1 

moldm
-3

 NaOH. Deduce the molecular formula of the acid and hence the value of n. 

                                                                                               (5 marks)  

(c)   Assume a normal distribution with μ = 58 and σ = 10 for average speed of cars on a 

section of interstate highway. What proportion of cars traveled between 65 and 75 miles 

per hour?                    

(5 marks) 

 

 

(d) State any four good characteristic of precipitates                                                      (2 

marks) 

(j) Briefly outline the working principle of the following chromatographic techniques 

(i) Ion-exchange chromatography 

(ii) Exclusion chromatography                                                                       (4 marks) 
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