16.

17,

18.

-19.

20.

‘ PART C — (3 x 10 = 30)
Answer any. THREE quest1ons

Explain the step-by-step procedure 1nvolved in the
differential centrifugation of cells and organelles,

highlighting its importance in cell blology :

research

Discuss the principle and apphcatmns of affinity
chromatography, emphasizing its role in the

purification- of proteins and other biomolecules.

Highlight - any challenges associated with this

- technique.

Discuss the basic prlnc1p1es of electrophoresis and
the factors that affect electrophoretic mobility.
Discuss how these principles are apphed in
various e1ectrophores1s techmques ‘

Discuss the pr1nc1p1e and . mathematical
expression of The Beer-Lambert Law. Explain how

it is applied to. determine the concentration of a
solute in a solution. Highlight its limitations and

situations where it may not be applicable. -

Explain the Bragg’s equation in detail, including

the significance of the terms involved. How is it
used to determine the spacmg between crystal
lattice planes? . » :
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Time : Three hours ’ Max1mum 15 marks
“PART A — (10 x.2=20)
Answer ALL questions.

1. What is an ultracentrifuge, and when is it

_ typ1ca11y used"

2. What are the factors that can affect the
“sedimentation equilibrium of molecules? '

3 . Explain the principle of partition chromatography' '

4. Define sedimentation velocity in the context of
molecular Welght determination. '

5. = How does voltage affect the m1grat10n of molecules
in electrophoresis?

6.  State the apphcatmns of capillary electrophoresis.

7. What does AAS stand for, and what is its pr1mary'
apphcatlon‘?

8. - What is the bas1c pr1nc1p1e of ‘a photoelectnc

color1meter‘?



9.

10.

11.

12.

13.

)

ka)

((b)

@

Describe the basic principle of X- -ray diffraction.

What is a un1t cell in- the context of crystal
structures?

PARTB.,—"—(5x5=25)

Aﬁswér ALL questiOns; Choosing either (a) or (b).

(a) Describe the basic principles of sedimentation '
and how it is used to separate particles in a .
_ centrifuge. :

A : Or. : .
Elaborate on the concept of dehsity gradient
centrifugation and how it is employed to

"separate biomolecules based on density.

Explain the differences between thin-layer
- chromatography (TLC) and high-performance

thin-layer chromatography (HPTLC),
emphasizing their respective roles in
analytical chemistry.
' . Or

Describe the key components of a gas
chromatograph "and explain  how each
contributes to separatlon and analys1s of
compounds.

Compare. and contrast ° two-dimensional
electrophoresis and isoelectric focusing in
terms of their principles, methods, and
applications in proteomics and - protein
characterization.

Or.
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14.

15.

(b) D1scuss in detail the techmque of agarose gel

(a)!

- (b)

(@

electrophoresm and- prov1de examples of 1ts '
apphcatmns in molecular biology.

Compare and contrast the applications of UV .
v1s1_b1e spectroscopy and atomic absorption
spectrophotometry in the analysis of
-elemenfs and compounds. Provide examples
of each application.

Or:

Describe the basic design of a ;;hotoelectriC’
colorimeter, including its key components and -
their ‘functions. How does it measure the |
concentratmn of a substance? '

Explaln M1]ler indices and how' they are used

to represent crystallographic planes and

directions. Provide exaniples to . illustrate

their use.
Or

D1scu3§ the concept of the rec1procal 1attlce in
crysta]lography, including its definition and '
importance in undersftandmg diffraction

patterns.
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