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SECTION A
Question 1

a) Discuss in brief your understanding of the following concepts as used in analytical machines: 






i. Detectors   






(2 marks)
ii. Transducers  





(2 marks)
iii. Resistivity 






(2 marks)
iv. Sensors






(2 marks)
b) Differentiate the following instrument calibration methods: 

i. Comparison with Standards 



(2 marks)
ii. External-Standard Calibration 



(2 marks)
iii. Standard-Addition Methods 



(2 marks)
iv. The Internal-Standard Method 



(2 marks)
c) Briefly discuss the basic procedures undertaken by an analyst regarding all analytical & Instrumental Methods for a particular analytical procedure.



 

(4 marks) 
d) Illustrate the meaning of the following terms
i. Precision 






(2 marks)
ii. Bias 







(2 marks)
iii. Sensitivity 






(2 marks)
iv. Detection Limits 





(2 marks)
v. Selectivity 






(2 marks)
Section B. Answer any TWO questions

Question 2
a) Briefly describe the laser technology and its applications  (5 marks)
b) Describe the following reflectometry techniques as used in analysis of various components of a sample:
i. X-ray reflectometry 




(5 marks)

ii. Ultrasonic reflectometry 




(5 marks)

iii. Neutron reflectometry 




(5 marks)
Question 3
e) Machines do not measure absorbance, frequency, mass, concentration or any other convenient unit: they measure currents or voltages, which are then converted to these convenience units. Using these knowledge, describe how the following machines work:
i. Uv/vis machine 





(5 marks)
ii. Nuclear Magnetic Resonance machine 

(5 marks)
iii. Mass spectrometer machine 



(5 marks)
iv. Atomic Absorption Spectrophotometer machine 
(5 marks)
Question 4
a) Stool specimens can be examined using the sedimentation techniques. Briefly discuss this method. 




(10 marks)
b) Electrophoresis is used in laboratories to separate macromolecules based on size. The technique applies a negative charge so proteins move towards a positive charge. Electrophoresis is used extensively in DNA, RNA and protein analysis. Briefly describe the underlying principles in electrophoresis.




(10 marks)
Question 5

Discuss the various chromatographic techniques used in qualitative and quantitative sample analysis.



 (20 marks)
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