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M. Sc. CHEMISTRY ExamMINATION, 2017
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ANALYTICAL CHEMISTRY SPECIAL
Paper - XVI-A

Time: Two hours Full Marks: 50

1.

b)

(25 Marksfor each Unit)
Use a separate answerscript for each unit.
UNIT -A- 4161

What are Optoel ectronic materials and where they are
used ?

What arethefunctionalized metal nanoparticles?Explain
the sensing properties of Au-nanoparticlesfor alkali meta
ions.

What arethedifferent patternsof TEM studiesand how
it hel psto understuad the crystalinity of the samples?

What do you mean by elastic scattering and inelastic
scattering of eectronsduring € ectro micrograph studies?

Write the Scherrer’s equation. How it relates to
didocationdendity of aparticular sample?

1+2+15+13+1
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2.

b)

b)

[2]

What are wet and dry methods for the synthesis of
nanomaterials ? How is it influence the properties of
materias?

Define MEMs. What arethe applicationsof MEMs?

What isthe difference between SEM and TEM studies?
15+13+1
Writethefull form of common andytica toolsused for the
characterization of materials: (i) LVSEM ; (ii) EDX ;
(il1) PXRD ; and (iv) DLS; Mention the utility of these
toolsinthefield of material characterization.

Why electrochemical technique is called “green-method”
for the synthesisof nano-materias?

Explain the mechanica ball milling process for the
synthesisof nano structured materias. Giveoneexample
of it. Explaintheir catalytic behaviour towards hazardous
chemicas. 3+1+2=6

Define Janus particle. How core-shell nanoparticlesdiffer
from an ordinary system ?

Explain AFM technique and the choice of AFM tipsfor
material characterization.

What are Nano-Sensors ? Why most of the studieswere
donw withthehelp of AuNPs ? 2+2+13=5%

[5]

You areasked to determinetheinitia concentrationsof A
and B by following therateof change of [R] withtime, the
initial conditionis[A]o +[B]o>>[R]oandka, kg arethe
second-order rate constants.

Show that the error associ ated with the determination of

[Aloor [B]owill beminimumwhen[R]o/[R]; =€, wheree
isthebaseof the natural logarithm. 5



10.

11

[4]

UNIT -A- 4162
Answer any five questions

Ananaytical chemist prefersinitia rate measurementsfor the
determination of aspeciesrather than goingthrough theentire
reaction. Comment. 5

Ce(IV) oxidation of Fe?* is extremely fast but Ce(IV)
oxidationof TI(I) isextremely slow although both the redox
reactionsarethermodynamically favourable. Explain. 5

How will you determinetrace of iodide present in asampl e of
NaCl ?Discussindetail. 5

What are the basic differences between an enzyme and an
inorganic catalyst ?What do you mean by inhibitor ? How
doesit work ? 5

Withtheinitia condition [A]o>>[R]o you arefollowing the

kineticsof thefollowing reaction

A +R —*A_, Products, where ka isthe second-order rate
constants. Write down therate expression. What will bethe
analytical expressionfor observedrate ? Hence, how will you
determine[A]o? 5

Consider thefollowing paralldl reactions:
A +R —*A, products

B+R —XB_ Products

[3]

5. @ What is “electron-beam” damage ? Why Au or Pt

b)

coatings are necessary for biological samples during
SEM studies?

Givetwo examplesof each : (any two)
i) Met-Cars.
i) Metal-Cha cogenidesthin-films.

iii) Nano-Clusters. 15+1=25
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