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/ ) Chrara 4 (10X 10 =100 Marks)
2 S Tour ISotopes, They are 5,349 of 5C'Cr With an atomic weight
of 49,9460 5 52 ’ v
ot Mu, 82.79% of Cr, with an atomic weight of 51.9405 amuy,
. of i ; '
Cr, with an atomic weight of 52.9407 amu, and 3.37% of 5""::r,.

b) Calculate the force of attraction (Fa) between k* & 02 ion the centers of

Which are Séparated by a distance of 1.5 nm.
Details

F=A/r%; k* and 02" ions (23 and Z,) are +1 and -2, respectively, Z) =1and 7, =2,

€0 =8.85x 10712 F/m, e =1.602 x 10-19 ¢
a) Calculate the radius of a \/ atom, given that Vanadium has body centered cubic [51

/ crystal structure with a density of 5.96 g/cm3, and atomic weight of

approximately 50.9 g/mol.
(51

b) Draw an orthorhombic unit cell
(a) The wear resistance of a steel metal needs to be improved by hardening the [5]

3

//, Sshaft’s surface. This can be done by increasing the N, content within an outer
surface layer as a result of nitrogen diffusion into the steel. The nitrogen must
be supplied from an nitrogen-rich gas reservoir at an elevated temperature.
The initial nitrogen content of the steel is 0.002 wt.%, whereas the surface

concentration is to be maintained at 0.50 wt.%. For this treatment to be
effective, nitrogen content of 0.10 wt.% must be established at a position 0.40
mm below the surface. Is it a steady or noii-steady diffusion situation? Clarify.

(b) The activation energy for the difusion of carbon in chromium is 121,000 (5]

I J/mol. Calculate the diffusion ceefficient at 1100 K (827°C), given that D at

S LI
1400 K (1127°C) is 6.25 x 10 i m/s.




/ A cylindrical specimen of Al (Aluminum)
of 200 mm has been deformed elasticall

48,800 N. Determine the following

: \
having a diameter of 18 mm and length
y in tension with a mechanica| force of

(a) The amount by which Al specimen that ma
the applied stress

(b) The changes in diameter of the Al.
Details:

y elongate in the direction of

do=19 mm ;E=69x10° N frn2
For Aluminum, v=0.33

pie -t AT

£ AIHU

S.  Draw Iron —Iron carbide Phase diagram and describe the following

/a‘f' What do you infer from the figure below?

[3]
1175°C 1145°C
L
4.7 wt% )

Fe,C
(6.7 wi% C)

Fe,C

{6.7wi% C)

(.14 wt% C)

Fe C
(6.7 wt% C)

(¥4

{0.022 wt% C)

x D) Compare and contrast hypoeutectoid and hypereutectoid steels? [2]
_.@q® What is CCT? Is it possible to achieve CCT in stee|? [5]
6. (i)

Draw the polarization curves of fuel cell and electrolyser cell. Specify the

en in the curve
Assess the possibility of corrosion; in the fol
‘Yes”, Justify it with a schematic and
a) Aluminum and magnesium

b) Zincand a low-carbon stee|

7 Write short notes on

[5]
kinetic, ohmic and mass transport regi

(ii) lowing items. if youransweris  [5]
generic corrosion reaction equation

(i) Solgel method




T

,/’ ‘Figure shows the first four peaks of the x-ray diffraction pattern for copper,
which has an FCC crystal structure; monochromatic x-radiation having a
wavelength of 0.1542 nm was used in the analysis. Index (i.e., give h, k, and |
indices) for each of these peaks. Determine the interplanar spacing and radius

The polarization P of a dielectric material positioned within a parallel-plate

9]
f/r. capacitor is to be 1.0 x 10'6 C/mz.
= : 5
a) What must be the dielectric constant if an electric field of 5 x 10% V/m is [5]
applied?
b) What will be the dielectric displacement D? [5]
’}9.” a) Write your inference on the following figure: [2.5]
A (tesla) T
1.0
H (1000 Afm)
-100 2
100

b) A coil of wire 0.20 m long and having 200 turns carries a current of 10 A. [2.5]

What is the magnitude of the magnetic field strength H?

c) Compute the flux density inside a bar of titanium that is positioned within [2.5]
the coil?

d) Compute the magnitude of the magnetization M. [2.5]

. 4
Details: j1 = 1.257 x 10 6 H/m ;x_=181x10

Vi E
A \isihie light having a wavelength of 8 x 10 " appears orange. Compute the

frequency and energy of a photon of this light.
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