MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY
P.0.B0ox 972-60200 - Meru-Kenya.
Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293
Website: www.must.ac.ke Email: info@must.ac.ke

University Examinations 2019/2020

FOURTH YEAR, SECOND SEMESTER EXAMINATION FOR THE DEGREE OF
BACHELOR OF PHY SICAL SCIENCE IN CHEMISTRY AND BACHELOR OF
EDUCATION SCIENCE

SCH 3453: ANALYTICAL CHEMISTRY I

DATE: OCTOBER, 2020 TIME: 2HOURS

INSTRUCTIONS: Answer guestion one and any other two questions.

QUESTION ONE (30 MARKYS)

a)

b)

c)

d)

f)

9)

h)

Explain the difference between flame atomic emission spectroscopy and flame atomic

absorption spectroscopy. : (4 Marks)
(i) What iscalibration? (2 Marks)
(ii) Explain the externa-standard method of calibration. (4 Marks)

Distinguish between thermal and photon transducers. Give an example in each case.
(4 Marks)
(i) Explainthein-line operation mode of a computerized instrument. (2 Marks)
(ii) Outline two advantages of electronic laboratories. (2 Marks)
Describe the two-site noncompetitive immunoassay technique. (3 Marks)
Explain the following terms;
(i) Alkaineerror
(ii) Potentiometry
(iii)Voltammetry
A glass electrode- SCE pair is calibrated at 25°C with apH 4.01 standard buffer. The
measured voltage being 0.814V. What would be the concentration of acetic acid solution
if its measured voltageis 0.87 V? (3 Marks)
Draw awell-labelled diagram of a double pH probe. (3 Marks)
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QUESTION TWO (20 MARKYS)

a)

b)

(i) Describe fluorescence spectroscopy (5 Marks)
(ii) Draw ablock diagram of afluorimeter. (3 Marks)
(iii) Describe an application of fluorimetry in daily industry. (2 Marks)
Explain the working principle of differential thermal analysis (10 Marks)

QUESTION THREE (20 MARKYS)

a)

(i)
(i)

(iii)
b)
c)

The equilibrium between metal X and its cation X™* is:
X' aq) +e = X(s)

Write the Nerst expression for this reaction. (1 Mark)
Express the electrode potential of the indicator electrode (E;,,4) in terms of p-function.
(2 Marks)
[llustrate a graphical plot of E;,; versuspX. (3 Marks)

Describe the structure and response of a glass membrane pH electrode. (9 Marks)

Describe a method of detecting the end-point of potentiometric titration. (5 Marks)

QUESTION FOUR (20 MARKYS)

a)

b)

(i) MNlustrate alinear-sweep voltammogram for the reduction of a hypothetical species
A to give product B. (3 Marks)

(if) Explain the shape of the voltammogram in (i) above. (5 Marks)

(iii) State the qualitative and quantitative aspect of alinear-sweep voltammogram

(2 Marks)
With the aid of arelevant diagram, explain how voltammetric measurements are
performed. (10 Marks)
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