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PART A

(Answer all questions. Each question carries 3 marks) CO         Marks

What is galvanic series and compare it with electrochemical series.                      Col        (3)

Consider the following half-reactions:

Fe3+ +  I e-+ Fe2+, E° (Fe3+ffe2+) = +0.77 V

A13+ + 3e-+ Al(s) E° (Ai3+/Ai) = -i.66 V

In a galvanic cell, the concentration of Fe3+ is 0.10 M, the concentration of

Fe2+ is 0.01  M, and the concentration of A13+ is 0.50 M. Write the overall cell

reaction and calculate the EMF of the cell at 25°C.

Write the synthesis and two properties of polypyrrole.

Col       (3)

C02      (3)

What  are  nanomaterials?  Classify  the  following  nanomaterials  based  on    C02       (3)

dimension.

(a)  Zinc nanorod (b) Graphene sheet (c) Gold nanoparticles (d) Carbon

nanotubes.

State and explain Beer Lambert's law. C03      (3)

Dipole moment ofc02 is zero,  but its asymmetric stretching  is  lR active.    C03       (3)

Give reason.

List out any three sustainable development goals.
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Calculate  the  carbonate  and  non-carbonate  hardness  of  a  sample  water    C04       (3)

containing 43.8 mg/L of Mg(HC03)2, 32.4 ing/L of ca(HC03)2, 27.2 mgEL

ofcas04.

PART 8

(Answer any one fiull question from each n.odule, each question carries 9 marks)

Module -I

a)       Explain the construction and working ofLi-ion cell.

]0

11

Col       (5)

b)      What is electrochemical corrosion? Explain with an example.                                Col       (4)

a)      What  are reference  electrodes?  Give  examples  for primary  reference  and    Col       (5)

secondary reference electrodes and draw their electrode diagram.

b)      Compare electroplating and electroless plating.

Module -2

Col       (4)

a)      Explain sollgel method forthe synthesis of metal oxide nanoparticles.                C02       (5)

b)      Explain the applications ofrranomaterials in medicine and electronics.                C02       (4)

12           a)      Explain the working of Dye-Sensitized solarcells (DSSC) withthe help of   C02       (5)

neat diagram.

b)      Distinguish  intrinsically conducting polymers and extrinsically conducting    C02       (4)

polymers.

Mod.ule -3

13           a)       Explain the instrumentation ofuv spectrophotometer with a neat labelled    C03       (5)

diagram.

b)      Distinguish  secondary electrori  (SE)  and  back scattered  electron  (BSE)  in    C03       (4)

Scanning Electron Microscopy (SEM).

14           a)      Why  IR  spectroscopy  is  also  termed  as  vibrational  spectra.  Distinguish    C03       (5)

bending and stretching vibrations of a molecule with example.
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b)      A  looppm  standard  solution  of Fe3+  after  developing  colour  with  excess    C03       (4)

ammonium  thiocyanate  solution  shows  a  transmittance  of 0.4  at  628  nm,

while  an  unknown  solution  of Fe3+  after  developing  colour  with  excess

ammonium thiocyanate solution shows a transmittance of 0.6 at same wave

length. Calculate the concentration of Fe3+ in the unknown solution.

Module 4

a)       What  are  ion  exchan`ge,  resins?  Explain   ion  exchange  process  used  for    C04       (5)

demineralisation of water.

b)      Define   e-waste   and   discuss    its   environmental    impacts.    Explain   the    C04       (4)
\

importance of proper disposal methods for e-waste.

a)      What is disinfection of water? Explain different water disinfection methods.    C04       (5)

b)      Explain the role of greenhouse gases in climatechange. Nameat leastthree     C04       (4)

major greenhouse gases and discuss their impact on global warming.

***
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