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Q1.

(a) Define the following terms:
(5marks)

(i) Standard curve
(ii) Quantitative analysis
(iii) Van Deemter equation
(iv) Spectroscopy
(v) Test Statistic

(b) Distinguish between random and systematic errors. 
(2marks) 

(c) Calculate  the mean and the standard deviation of  the  following set  of  analytical
results,15.67,15.69,and 16.03g. (5marks)
(d) Describe the basic components of a pH-meter.

(3marks)
(e) A concentrated solution of aqueous ammonia is 28.0% w/w NH3 and has a density of
0.899 g/mL. What is the molar concentration of NH3 in this solution?       (3marks)
(f) Why  is  the  injection  port  in  a  gas  chromatograph  heated  to  a  relatively  high
temperature? 

(2marks)
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(g) Draw  an  example  of  an  instrumental  chromatography  peak  and  show  in  your
drawing and describe in words the specific method by which peak area is measured by
integration. (5marks)
(h) What  is  the  purpose  of  the  high-energy  electron  beam  utilized  in  a  mass
spectrometer? 

(2marks)
(i)  Is x-ray fluorescence molecular?, atomic?, or neither? Explain. 

(3marks)

Q2. 

(a) Define the following terms: 
(4marks)

(i) Pearson’s correlation coefficient
(ii) ANOVA
(iii) F-test
(iv) T-test

(b) Standard  aqueous  solutions  of  fluorescein  are  examined  in  a  fluorescence
spectrometer,and yeild the following fluorescence intensities. 

Distance: 2.1  5.0  9.0 12.6 17.3 21.0 24.7 
Concentration(pg ml-1): 0   2   4    6 8 10 12 

Determine the correlation coefficient,r. 
(8marks)

(c)  A chemist  obtained the following results  for  the alcohol  content  of  a  sample of
human blood.    

%C2H5OH: 0.084, 0.089,and 0.079 

Calculate the 95% confidence interval for the mean.  
(8marks)

Q3. Compare and contrast single- beam and double-beam spectrophotometer in terms
of instrumentation, working principle, advantages and disadvantages over one another. 

(20marks)
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Q4.

(a) What are three attributes of a successful titrimetric analysis? 

(3marks)
(b) Look at Figures 5.5 and 5.7 and tell what indicator you would recommend for the

titration of phosphoric acid at the second inflection point. Explain.                 

(3marks)

Figure5.5 Figure 5.7
Figure 5.5 Some acid–base indicators and their color change ranges. R red, Y yellow, B blue, 

P pink, C colorless, and  A amber.
Figure 5.7 Titration curve of 0.050 N H3PO4 titrated with 0.10 N NaOH

(c) One of the following unbalanced equations represents a redox reaction and one
represents a reaction that is not a redox reaction. Select the equation that is a redox
reaction and answer the questions that follow.

Pb(NO3)2 + K2CrO4 → PbCrO4 + 2 KNO3    ……… (1)
Zn + HCl  →ZnCl2 + H2          ……….(2)

(i) Which one is redox, (1) or (2)?       (2marks)
(ii) What is the oxidizing agent?       (2marks)
(iii) What has been oxidized?       (2marks)
(iv) Did the reducing agent lose or gain electrons?       (2marks)

(d) Explain the difference between an indirect titration and a back titration. 
      (4marks)

(e)Briefly explain the use of the following substances in iodometry:
      (2marks)

(i) Kl  
(ii)  Cr2O7
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Q5. (a) Explain the principles by which qualitative analysis can be performed in GC with
the use of retention times. (6marks)
(b) What is the capacity factor if the retention time for the component of interest is 3.2
min and the retention time of the sample solvent is 0.70 min?                             

(3marks)
(c) Define internal standard. Tell why an internal standard is important in a quantitative
analysis by GC. Also tell what is plotted on the x- and y-axes when plotting the standard
curve in internal standard procedures. (6marks)
(d) What might be the cause of a drifting chromatogram baseline?               (2marks)
(e)  What  can  a  GC analyst  do  to  solve  the  problem of  unexpected  peaks  on  the
chromatogram? (3marks)

Useful Information:

Table 1.1 Values of ‘t’ for confidence intervals

:
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*END*
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