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1) Part A and Part B are compulsory ‘
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Part— A [Marks 02 each]

Q1.
a)  Define and give physical significance of divergence of a vector ﬁeld ata glven point.
b)  Find wavelength associated with a proton and an electron moving with speed 30 m/s.
¢)  How can the conductivity of intrinsic semiconductors be increased?:
d)  Find surface area to volume ratio for a given sphere if radius of the sphere is S5cm.
e)  Differentiate damped and undamped oscillations.
f)  Inword LASER, A should be replaced by O. Comment.

Part-B [Marks: 04 each]

Q2. Derive time independent Schrodinger equation for a resiricted particle moving in one
dimension.

Q3. What are nanomaterials? Give classification of nanomaterials. Explain factors
responsible for change in the properties of a material when it is milled to become -
‘nanomaterial.

Q4. What are oscillations? Explain briefly with examples the concept of free oscﬂlatlons
damped oscillations and Imeed oscillations. : :

QS. Show that for intrinsic semiconductors, Fermi level lies in the m1dd1e ofenergy gap

Q6. \In a given laser, total number of lasing particles is 5x10'°. If laser emits a wavelength

'j"of 6000 A , then calculate the energy of one photon being emitted by thefelaser Ifthe
Jlaser beam is focused on an area equal to the square of its wavelength for 1s, find.
flntensny of the focused beam. Assume the efficiency of laser to be 100%. ©

. “The scalar potential at a point is given by V = 3x-+4xy+522. Find electrlc ﬁeld intensity

vector and then check whether the field vector is solenoidal or not : ‘

Part - C

oy

Q8.’

f""r lasnlg action to hi]\(, plaee




(c) Enlist salient features of LED and Solar Cell.

or

(a) Derive Maxwell’s electromagnetic (em) wave equation for free space and show that
speed of em waves in free space is 3x10% m/s.

(b) Explain the construction and working of any four-level jaser. Trace well labelled
energy level diagram(s) for the same.

(c) Find acceptance angle, numerical aperture, critical angle and V-number of the
optical fibre from the data given below:

Refractive index of core = 1.48, Refractive index of clad = 1.47, core radius “a’ = 50
pum, wavelength of radiation % = 900 nm. Check whether the fibre is single mode or
multimode.

Q9. (a) Derive equation of motion of simple harmonic oscillator. Find its solution.

(b) Using time independent Schrodinger equation, discuss the motion of a restricted
particle in 1-D box and hence find eigen wavefunctions and energy eigen values of
the moving particle.

(c) Write some important applications of ferrites.

or
(a) Displacement of a particle executing SHM is changing with time as x = Asin(wot).
Find the displacement at which kincetic energy of the particle is equal to its potential
energy D.
(b) How Type I superconductors are different from Type 11 superconductors?
(¢) Find the wavelength of a photon which can break a Cooper pair if the critical
temperature of a superconductor is 7K.
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