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Instruction: (1) All questions carry equal marks.

(2) Attempt all questions.

1. Answer any three of the following :

(@)
(b)
(©)

(d)

(€)

(f)

How will you detect and determine a carbonyl group in an organic compound ?
Write a note on Literature of Analytical Chemistry.

Discuss the use of Cupferron in Inorganic analysis. What is the advantage of
Neocupferron over Cupferron ?

Write a note on sensitivity, accuracy and specificity of gravimetric methods
using organic reagents.

What are the various spectroscopic and spectrophotometric methods of analysis ?
Compare them with electrochemical methods.

Explain Gravimetric factor. Calculate the gravimetric factor for Nickel in Nickel
dimethylglyozime and for Aluminium in Aluminium oxinate.

2. Answer the following :

(@)

(b)

(©)

TB-04

Explain the origin of Residual current in polarography. Discuss the factors
affecting limiting current.

Giving examples, discuss the principle involved in potentiometric titrations.

Explain the utility of Gran’s Plot.

Explain the difference between iodometry and iodimetry. Why iodimetric

titrations are performed in neutral solutions and iodometric titrations are
performed in acidic solutions ? Compare KMnO, and K,Cr, 0, as titrants.

OR
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(b)

(©)

(©)

Giving an illustration explain the working mechanism of an ion-selective
electrode. Explain its selectivity coefficient and its use.

Why a small electrode is used in polarography ? Explain the function of
supporting electrolyte and gelatin in polarography. Why three electrodes are
used in polarography ?

Discuss the potential requirements for redox titrations. Explain the function of a
salt bridge.

OR

Discuss the use of electrodes of the first kind, the second kind & the inert redox
electrode in potentiometric analysis.

3. Answer the following :

(a)

(@)

(b)

(b)

(©)

TB-04

What considerations govern the choice of the carrier gas and stationary phase in
chromatography ? Describe the fundamental difference between adsorption and
partition chromatography.

OR

List the variables that lead to band broadening and band separation in
chromatography. Describe any two detectors used in gas chromatography. What
are their relative merits ?

What are the essential components of a spectrophotometer ? Describe the
function of each. Why is the sample compartment located between the
monochromator and the detector in UV-Vis spectrophotometer but between the
source and the monochromator in infrared spectrophotometer ?

Why cannot the excellent detector systems available for UV and visible
radiations be used with infrared radiation ?

OR

How a monochromatic light is obtained by a prism and a grating ? Explain how
a mixture of two substances can be determined simultaneously by a
spectrophotometer. If the cell is not exactly perpendicular to the beam but falls
at an angle of 85° what error will result ?

What is the necessity of a hollow cathode lamp ? Explain its working. Explain
the methods used for background correction in atomic absorption spectroscopy.
Why non-metals are not determined by AAS ?

OR
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(©)

(@)

(b)

(i)

(i)

Discuss the importance of ion exchange equilibria in ion-exchange
chromatography. Describe factors that affect the selectivity of ion
exchange resins.

Write a note on photometric error.

Answer any two of the following :

(i)

(i)

(iii)
(iv)

Discuss the effect of CO, introduced during an acid-base titration, either
from the atmosphere or from the titrating solutions. How this error may be
eliminated ?

By differential titration of alkalies, how will you know whether a given
sample of alkali contains :

1) Sodium bicarbonate and sodium carbonate?

(2) Only sodium carbonate?

(3) Sodium hydroxide and sodium carbonate?

Explain the titration of Na,CO, against HCI.

Construct a curve for the titration of 25 ml. of 0.1 M maleic acid,
C,H,(COOH), with 0.1 M NaOH. K, and K, of maleic acid are
respectively 1.2 x 102 and  5.96 x 107/,

Answer any two of the following :

(i)

(i)

(iii)

(iv)

Describe three general methods for performing EDTA titrations. What are
the advantages of each ?

Why a small amount of MgY ™ often added to a solution that is to be
titrated for hardness ?

Derive a curve for the titration of 50 ml. of 0.005 M Ca*™* with 0.01 M

EDTA in a solution buffered to pH 10. Calculate pCa values on addition
of 10 ml EDTA and at the equivalence point. o, at pH 10 is 0.35. The

stability constant of CaY is 5.0 x 1010,

Discuss giving suitable examples the effect of masking, demasking and
control of pH on the selectivity of EDTA titrations.
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5. Answer any three of the following :

(@)

(b)

(©

(d)
(e)

(f)

TB-04

Prove that a tenfold increase in the reagent concentration will increase the
extraction efficiency by same amount as an increase in the pH of one unit.

What is peptization ? How is it avoided ?
Define : Digestion, Counter-ion layer, Relative supersaturation.

In Mohr titration of CI™ against AgNO,, calculate the concentration of indicator,
K,CrO,, required. The solubility products of AgCl and Ag,CrO, are

1.2 x 10710 and 1.7 x 10712 respectively. Why Mohr titration is performed
in neutral or slightly alkaline solution? Why I" cannot be titrated by Mohr
method ?

Discuss the advantages and disadvantages of three adsorption indicators.

What is Von Wiemarn ratio ? Define the terms involved. What information
concerning the optimum conditions for precipitation does it give ?

Explain : Accuracy and Precision; Error and Deviation; Mean and Median.
Explain standard deviation. What is meant by determinate error and
indeterminate error ?
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