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Maximum marks : 100

Answer FIVE questions, taking ANY TwO from Group A,
ANY TWO from GroupB and AL from Group C.

All parts of 2 question (a, b, etc) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answers
may result in loss of marks.

Any missing data or wrong data may be assumed suitably giving
proper justification.

Figures on the night-hand side margin indicate full marks.
Group A

1. (a) (i), Write down the electronic configurations of
atoms having atomic numbers, Z=10, Z =18,
Z=26. 1x3
(ir) X Explain the reason for poor conductivity of insu-
lators. 3
(7if ), Draw the nature of Bohr model of a hydrogen
atom. 2
(7/v) How many atoms are there in | gm of copper? 2
Given Atomic weight of copper =63-5Sgm /mol.

Avogadro’s number = 6-02 x 10%*.
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(b) (// Name the types of primary bonds in following
solids: Silica(SiO,), Aluminium (Al), Cesium
chloride (CsCl). ' 1x3

(if) Draw the conventional unit cells for the following -
solids: Gamma iron, BCT - iron, Graphite. 1x3

(7i7) On the basis of the crystal structure, calculate
the packing factor of Gold lattice. Also, calculate
the atomic radius of iron at 20 °C, if its lattice
constant is 0-287 nm. 2x2

2. (a) (1/] Regroup the materials in order of conductors,

/ semi-conductors and insulators : Diamond, Sili-
' con, Silver, Graphite, Polyethylene and Alumi-
nium. 3
(Jr)/ Why are metals good conductors ? 3

(ii) On increasing the temperature, why do the
electrical conductivity of metals, in general,

decrease but those of insulators increase 3

W Describe briefly the principle of a n type silicon
semiconductor. 3

(b) (4) What is ferro- magnetism? How does it differ

from diamagnetism ? 143

(i) Draw the conventional B- H curves for a hard

magnet and a soft magnet, mdlcatmg their signifi-
cance. , 2x2

3. (a) (i) Draw the nature of engineering stress-strain
diagrams for grey cdst iron and 70/30 brass
(cartridge brass). 2x2

- (i) How does the engineering stress-strain diagram
differ from load-elongation diagram ? 2

(7if) Whatarethe unitsof True Strés_s and True Strain
in MKS system? CL o 2

kg [~
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(b) Derive the relationship between true stress and
engineering stress ; and true strain with engineering
strain. 2x3

(c) Draw the nature of S-N (stress vs. number of cycles
of failure) curve of fatigue failure for medium carbon
steel and aluminium, indicating their endurance
limits. Why is the fatigue strength lower than the
tensile strength ? 2x3

4. (a) (i) Whyis corrosion called an electrochemical phe-
nomenon ? 3
(i) Write down Nemmst equation. < 2

(iii) The emf of a standard Mg-Cu galvanic cell

is - 2-70 V. If the standard half-cell emf for the

- oxidation of Mg s - 2-36 V, what is the standard.
‘half-cell emf of copper ? . 2

(iv) Draw the electrode kinetic behavxour of a pure

metal (say zinc) in acid solution, schematically
indicating E_, and i, . 3

(b) (i) Give examples of a galvanic corrosion and a
pitting corrosion. ' 2

(if) Why are pure metals more corrosion-resistant
than impure metals ? 2

(c) (7) Explain: Homopolymer and Copolymer, with
their schematic molecular chain arrangements.
' 2x2
(i) If a particular type of polyethylene has a mole-
cular mass of 420,()00 gm/mol, what is its
average degree of polymerization ? 2
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