
Roll No. 

ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B. T e c h - E N D S E M E S T E R EXAMINATIONS, May 202^^ 

C o m m o n to All B ranches 
First S e m e s t e r 

PH5151& Engineer ing P h y s i c s 
(Regulat ion 2 0 1 9 ) 

T i m e : 3hrs Max.Marks: 100 

C O 1 T o make the students in understanding the importance of mechan ics 
0 0 2 T o equip the students on the knowledge of e lectromagnet ic w a v e s . 
C O S T o introduce the bas i cs of osci l lat ions, optics and lasers . 
0 0 4 T o enab le the students in understanding the importance of quantum phys ics . 
0 0 5 T o elucidate the application of quantum mechan ics towards the formation of energy bands 

in crystal l ine mater ials. 
B L - B loom's Taxonomy Leve ls 
( L I - Remember ing, L2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L6 - Creat ing) 

P A R T - A ( 1 0 x 2 = 20 M a r k s ) 
(Answer all Questions) 

Q. No Q u e s t i o n s Marks C O B L 
1 With an example explain the conservat ion of angular momentum. 2 1 L I 
2 Ca lcu la te the moment of inertia of a solid sphere of m a s s 1 kg and 

radius 50 cm about its diameter. 
2 1 L 3 

3 Write any two properties of e lectromagnet ic w a v e s . 2 2 L 4 
4 E lec t r ic field of p lane electromagnet ic w a v e is 450 N/C. Find the 

magnet ic field in a w a v e . 
2 2 L 2 

5 List few di f ferences between standing w a v e s and travell ing w a v e s . 2 3 L2 
6 Wha t is meant by total internal ref lect ion? 2 3 L 2 
7 Ca lcu la te the de Broglie wave length of an electron acce lera ted by 

an electr ic potential of 500 V. 
2 4 L 2 

8 W h a t a re matter w a v e s ? 2 4 L 3 
9 Wha t is meant by tunneling ef fect? 2 5 L 2 
10 Sta te B loch 's Theo rem. 2 5 L I 

P A R T - B (5 X 1 3 = 65 M a r k s ) 

Q. No Q u e s t i o n s Marks C O B L 

11 (a) (i) Does the centre of m a s s of a body necessar i l y lie inside the 
body? Exp la in with an example . 

4 -] L 2 

(ii) F ind the express ion for moment of inertia of a solid cyl inder about 
an a x i s pass ing through its centre and perpendicular to its p lane 

9 1 L 4 

O R 
11 (b) (i) D i s c u s s the rotational energy s tates of a rigid diatomic molecule. 4 1 L 2 

(ii) G i v e the theory of Tors ion pendulum and based on that der ive an 
express ion for period of oscil lation. 

9 1 L 4 

1 2 ( a ) Write down Maxwel l 's equat ions in differential form and hence 
der ive the plane electromagnet ic w a v e equation in a vacuum. 

13 2 L 3 

O R 
1 2 ( b ) Exp la in the production of e lectromagnet ic w a v e s in detail with 13 2 L 3 



n e c e s s a r y f igures and d i scuss about the cell phone reception. 
1 3 ( a ) (i) Deduce the w a v e equation for a p lane progress ive w a v e on a 

string. 
10 3 L 3 

(ii) A train blowing a 200 Hz whist le is moving toward a stat ionary 
observer at 50 m/s. W h e n the observer is running toward the train 
at 2 m/s, find the f requency heard by the observer . 

3 3 L 5 

O R 
1 3 ( b ) (i) With n e c e s s a r y theory der ive an express ion for the diameter of a 

thin wire in A i r -wedge exper iment. 
10 3 L 3 

(ii) Monochromat ic light of wave length 5896A is incident normally on 
a wedge shaped film of refractive index 1.5. T h e d is tance 
between the s u c c e s s i v e interference fr inges is 2mm. Find the 
angle of the wedge . 

3 3 ^ L 5 

1 4 ( a ) (i) Der ive Schrodinger time dependent and dependent w a v e 
equation for matter w a v e s . 

9 4 L4 

(ii) G i v e the phys ica l s igni f icance of w a v e function. 4 4 L 5 
O R 

1 4 ( b ) (i) S o l v e Schrodinger time independent w a v e equation for a particle 
in a one dimensional potential w e l l . 

9 4 L 4 

(ii) Exp la in briefly cor respondence principle. 4 4 L 5 
1 5 ( a ) D i s c u s s about quantum mechan ica l treatment of a harmonic 

oscil lator. 
13 5 L4 

O R 
1 5 ( b ) Us ing suitable mathemat ical exp ress ions explain Kron ig-Penny 

model for the energ ies of an electron in a metal . 
13 5 L4 

P A R T - C , ' 1 X 15 = 15 M a r k s ) 
(Q.N0. IQ is c o m p u l s o r y ) 

Q. No Q u e s t i o n s Marks C O B L 
16. (i) Exp la in the working of CO2 L a s e r using energy level d iagram. 11 3 L4 

(ii) Wha t is the wavelength of light emitted vi/hen the electron j umps 
from n=3 to n=1, when it is trapped in a box of s ize 1 A°? 4 4 L 5 


