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B. SC. MULTIDISCIPLINARY)
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June, 2026

BCHET-141 : ANALYTICAL METHODS IN
CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt any ten questions.

(it) All questions carry equal marks.

1. (a) In an analysis the observed value is

1001 c¢cm® compared with the accepted

value (true value) of 1000 cm®. What

1s the relative error in parts per
thousand ? 2

(b) Explain error and indeterminate
error. 3

2. (a) Discuss the difference between F-test
and t-test. 2
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(b)

(b)
4. (a)
(b)
5. (a)
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In a titrimetry experiment the
following results were obtained :

6.22, 6.32, 6.02, 6.12, 6.82 and 5.12.
Which result should be rejected based
on Q-test ? Consider the Q value for n = 6
as 0.56. 3
For a given system involving ionization
of the substance to be extracted in the
aqueous phase-out of distribution ratio
and distribution constant which one is
larger ? Explain. 2
Discuss the solvent extraction process
used to purify organic compounds in the
laboratories. 3
How will you separate a mixture of an

acidic organic compound and a neutral

organic compound ? 2
What are the differences between
continuous and counter-current
extractions ? 3
Discuss briefly with suitable

illustrations the general mechanism of

separation in paper chromatography. 3
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(b)

6. (a)
(b)
7. (a)
(b)
8. (a)

(b)
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Write the different characteristics of a
mobile phase in paper chromatography.

2
In what way does the particle size of a
stationary phase affect the separation
in column chromatography ? 2
Explain the difference between isocratic
elution and the gradient elution. 3
Explain the importance of the

selectivity coefficient in ion-exchange

chromato-graphy. 3
Discuss the limitations of zeolites as ion
exchangers. 2
For the following reactions, calculate

the percentage mass change (m%) : 3

() 6PbO(s) + 02(2) ﬁ 2Pb304(s)

(i) Ca(OH)2(s) Heat, CaO(s) + H20(g)

How does the following instrumental
factors affect thermogravimetric (TG)
curves ? 2
(1) Sample mass

(i1) Sample particle size
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9. (a) What 1s the difference between
polarography and voltammetry ? 2
(b) A 10 ampere current is passed through

a solution of AgNO3 for 50 minutes.
Calculate the amount of Silver (Ag)
deposited at the cathode. Given
F = 96500 C, molar mass of Ag = 108
g/mol. 3
10. (a) The resistance of a conductivity cell
containing 0.01 mol dm=3 KCl is 100 Q.
The same conductivity cell gives the
resistance of 0.01 mol dm=3 HCI as
50 Q. The conductivity of the KCI
solution is 2 x 1073 Q1 ecm™1. Calculate

the cell constant and conductivity of the
HCI solution. 3
(b) Explain the changes of conductivity of
an ionic solution with change in
concentration for strong and weak

electrolytes. 2
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11. (a) Calculate the energy of the photon of

radiation with frequency 1010 Hz, given

h=6.626 x 10734 Js.
Also calculate the wavelength of this
radiation, given ¢ = 3 x 108 ms™!. 3
(b) Differentiate between elastic and
inelastic scattering of radiation. 2
12. (a) How are quartz cuvettes better than
glass cuvettes for recording the UV
spectra ? 2
(b) Give the necessary conditions for a
molecule to be IR active. Explain the
significance of the fingerprint region of
an IR spectrum. 3
13. (a) Draw a schematic structure of a
laminar flow flame showing wvarious
zones. 2
(b) Discuss the origin of flame atomic
absorption spectrum. What information

can be obtained from this spectrum ? 3
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14. (a) Briefly discuss the basis of qualitative
and quantitative analysis by flame
photometry. 3

(b) Write any two advantages and
disadvantages of total combustion
burner in flame atomic emission

spectroscopy. 2
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(i) 6PbO(s) + 02(g) # 2Pb304(s)

(i) Ca(OH)2(s) —= 5 CaO(s)
+ H20(g)
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10. (%) 0.01 mol dm=3 KCl I =eiehal I I

il 100 Q T S&I =Meiehdl ¥ 0.01 mol
dm=3 HCl &1 9fadi 50 Q 2t g1 KCl
T &1 =ereRar 2 x 1073 QL em™1 %)

T feerier 3 HCl fae™a &1 =eieshdar sl

qiieheTd ShifoTl | 3
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