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Constants: Charge of an electron e = 1.6x1( ‘; QC,- Plrmck ’s constant h = 6.625%
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mass of an electron m = 9.1x107 kg

Note: Answer ONE full question from each part
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107%Js, velocit} of light c=3x10°m/s,

Q. ; co
4 ™o, Question Marks | K Level ——
PART-A
1(a) Define simple harmonic motion. Derive the equation of motion for 5 Applying col1
SHM. ¢ K3
A free particle is executing simple harmonic motion in a straight line. Applyin
(b) | The maximum velocity it attains during any oscillation is 62.8 m/s. 5 png B COl1
Calculate the frequency of oscillation, if its amplitude is 0.5 m.
o) | Obtain one-dimensional time-independent Schrodinger wave equation. 5 Applying CO2
p g q K3
OR
2 Define spring constant. Derive the expressions for equivalent force 5 Applying CO1
(@) | constant for two springs in parallel combination. K3
A vibration system of natural frequency 500 cycles/second is forced to .
vibrate with a periodic force/unit mass of amplitude 100x10” N/kg in 5 Applying Col
() | the presence of a damping/unit mass of 0.01x107 rad/s. Calculate the K3
maximum amplitude of vibration of the system.
Solve the Schrodinger’s wave equation for the allowed energy values in 5 Appli/ing CO2
'T'(c) the case of a particle in a box. K3
T PART-B
G s Applying
3(a) Obtain the theory of damped oscillations. 5 K3 COl1
Describe the construction & working of Reddy shock tube with the help Understand
() | ofa diagram ° K2 e
: T _ Applying
(€) Show that an electron cannot exist within the nucleus of an atom. 5 K3 CcO02
— - OR
— | Obtain an expression for amplitude of vibration of a body undergoing 5 Ap;})ging Col
4(3) | forced oscillations. _ o s
S n stan \
(b) | Explain the basic of conservation of mass, momentum and energy. 5 K2 €0l i
-—"| In a measurement of position and velocity of an electron n.wving.wilh' a ‘ _i
speed of 6#10° m/s, caleulate the highest accuracy with which is | & Applying co? |
© position could be determined if the inherent error in the measurement of K3 i
| its velocity is 0.01% for thespeed stated. i S -
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Constants: charge on an electron e=1.6x10"°C, Planck’s constant, h=6.625x10"""Js, velocity of light c=3x10"m/s, mass of an
electron, m=9.1x107"'kg, Boltzmann constant k=1,38x10% J/K
Note: Answer ONE full question from each part

Q. . CO
#~No. | Questions Marks | ¢ [ evel mapping
: PART-A

Derive the expression for energy density of radiation in terms of Einstein’s Applying
1) coefficients. 2 = Lz
(b) | Explain the assumptions made in quantum free electron theory? 5 Und;:r;tand CO3
© Derive the expression for Fermi encrgy in terms of energy gap of an intrinsic Applying
semiconductor. e K3 o
[ OR
A medium in thermal equilibrium at temperature 300K has two energy levels Applying
2(a) | with a wavelength separation of 1un:. Find the ratio of population densities of 5 K3 CcO2
the upper and lower levels.
(b) | Explain the variation of Fermi factor with temperatufe and energy. 5 U"deKr;ta"d CO3
(c) | Derive an expression for Fermi energy at Zero Kelvin. 5 APPK]??: ing CO3
| PART-B
~ Explain the construction and working of CO, laser with the help of energy Understand
@) | jevel diagram. S K2 Cco2
(b) | Explain density of states and fermi factor with equation. 5 Understand cOo3
_ K2
Calculate the probability of an electron occupying an energy level 0.02¢V Applying
(©) | above the fermi level at 400K in a material. S K3 Co3
Ll OR
Explain with energy band diagram the construction and working of Understand
4(2) | semiconductor diode laser. 5 K2 Co2
e
TP i e o A B |G| cos
© Derive an expression for clectrical conductivity of a semiconductor. 5 \p[})\%lng CcOo3 J
-—'-_-—-’—-_ .
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Constants: Charge of an electron e = 1.
mass of an electron m = 9.1xX10"'kg
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6%10°°C, Planck’s constant h = 6.625%10"Js, velocity of light c=3x10"'m/s,

(80
l‘? 0" Question Marks | K Level mappin
PART-A
= . Understand CcOo4
“| 1(a) | Explain Young’s modulus and Bulk modulus of elasticity. S K2
Applyin
(b) | Derive the relation between K, Y and o. 5 ppK?; . co4
; ; Applyin
(¢) | Obtain an expression for the numerical aperture. -] pr;()}/l & COs5
OR
. 5. tand
2(a) | State and explain Hooke’s law with the help of stress-strain diagram. 5 Und}e{r; an CO4
(b) Derive the expression for bending moment in terms of moment of 5 Applying o4
inertia. K3
Calculate the V-number for a fiber of core diameter 40um and with
refractive indices of 1.55 and 1.50 respectively for core and cladding Apolvi
(¢) | when the wavelength of the propagating wave is 1400nm. Also 5 P llg = COs
calculate the number of modes that the fiber can support for
propagation. Assume that the fiber is in air.
PART-B
o 3(a) | Derive the relation between K, nand Y. 5 Ap [}J(Ig e CO4
Calculate the torque required to twist a wire of length 1.5m, radius .
() | 0.0425x10°m, through an angle (7/45) radian, if the value of rigidity | 5 Ap?g”‘g Co4
modulus of its material is 8.3x 10" N/m’. _
© Discuss the point to point communication using an optical fiber with the Understand
help of a block diagram. 5 K2 COs
=t OR
4(a) | Derive an expression for couple per unit twist of a solid cylinder. 5 Ap%’i“g Cco4
Calculate the extension produced in a wire of length 2m and radius .
(b) | 0.013x10?m due to a force of 14.7N applied along its length. 5 Applying CO4
Given, Y=2.1x10"N/m’ E
b—(_c) Explain the different types of optical fibers with suitable diagrams. s Und;:(r;land CO5
S oA Moy =)
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