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PILLAI COLLEGE OF ENGINEERING, NEW PANVEL/

(Autonomous) (Accredited ‘A+’ by NAAC)

END SEMESTER EXAMINATION
SECOND HALF 2021

BRANCH: FE (MECH/AUTO)

Subject: Engineering Physics - | Time: 02.00 Hours
Max. Marks: 45 Date: 06-04-2022

N.B 1. Q.1is compulsory
2. Attempt any two from the remaining three questions

Q1. | Attempt all M| BT | CO
) What are LASERS? Give the distinguishing characteristics of LASER sl 1|1
light.
b) Explain Numerical Aperture (NA) in Optical Fibers. How does the value 3l 2| 2
of NA change with the refractive index of the surrounding medium?
0 Apply Heisenberg’s Uncertainty Principle to prove the non-existence of 3l 3|3

electrons in the nucleus.

Distinguish between Type | and Type Il superconductors with a
d) | relevant diagram. Why TYPE |l superconductors find more applications |3 | 2 | 4
in comparison to TYPE I?

e) Prove that Divergence of Curl of a vector field is zero. 3|3 |6

Q2. | Attempt all

a) | Explain the construction and working of He-Ne laser. al 2 |1

Derive Maxwell’s 3" and 4'" equations in integral and differential form
and give their significance.

c) | Determine the transition temperature and the critical field at 4.2 K for
a given specimen of a superconductor if the critical fields are 1.41x10° |6 | 4 | a
A/m and 4.205x10° A/m at 1.41 K and 12.9 K respectnvely

Q3. | Attemptall

What is a hologram? Describe the process of recording and

. reconstruction of hologram. a1z

b) Assuming Schrodinger’s Time dependent equation, derive one s | 2
dimensional Schrodinger’s Time Independent equation. :
A step index fibre has a core diameter of 29 pm. The refractive indices
of core and cladding are 1.52 and 1.5189 respectively. If the light of

o wavelength 1.3 pm is transmitted through the fibre, determine: 6| 3| 2

(i)  Numerical Aperture of the fibre(surrounding medium is air)
(i)  Normalized frequency of the fibre
(iii) The number of modes the fibre can support ]

P.T.O



—aa | Attempt 3l s —somptions of the [ZCS c:heory and hence €Xplaiy
i im P uctor. \
a) | cive t1° o?ocOoper pairs in a SUPErcOT== lated
| formation ot diagrams, the following terms related to LASERs; T
Explain with releva o
\

j)Spontaneous emi§sion
ji)Stimulated emission ‘. |
b jii)Metastable state |
iv)Population inversion

v)Pumping . . . -
A)n ele?tron is bound in a one dimensional infinite potential well of
' width 2 A. Find its energy in the ground state and in first two excited 6

: states. What happens to the gap between consecutive energy
levels(states) of the potential well, with increasing value of ‘n’?.

co1- Explain the functioning of lasers and their various applications.
coz-. Able to explain the working principle of optical fibres and their applications

especially in the field of communication
co3-Explain the limits of Classical Physics and apply the fundamentals of quantum

mechanics to study the one dimensional motion of microscopic particles.
cos- Apply the knowledge of superconductivity to SQUID and Magnetic levitation.
cos- Apply the reasons for Acoustic defects and use this in the proper design of a
Hall/Auditorium and use the knowledge of Piezoelectric and Magnetostriction effect
for production of ultrasonic waves and its ication i i
) application in various fields
C°5':lppli’hth;= knowledge of coordinate systems and vector calculus to various situations.
— Ree m&:atzlee.r will be able to study further as the base is set in this topic.
g Mbering ,2 Understanding, 3 Applying,4 Analyzing, 5 Evaluating, 6 Creating.
M-Marks, BT- Bloom's Taxonomy, CO-Course Outcomes.
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