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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 / B. A r c h (Full T ime) - E N D S E M E S T E R EXAMINATIONS, A P R / MAY 2025 
Common to all branchies 

Second S e m e s t e r 
P H 2 3 C 0 1 & Eng ineer ing P h y s i c s 

(Regu la t ion2023) 

T ime :3h rs Max.Marks: 100 

C 0 1 

C 0 2 

0 0 3 
C 0 4 
C O S 
B L -

Understanding the s igni f icance of crysta l structure and bonding. Lea rn to grow crysta ls 

Obtain knowledge on important mechan ica l and thermal propert ies of mater ia ls and 
determine them through exper iments . 

\e and v isua l ize the osci l lat ions and sound 
i G r a s p optical phenomenon and their appl icat ions in real life 
I Apprec ia te and eva luate the quantum Phenomenon 

Bloom's Taxonomy L e v e l s 

Q.No. 
1 

2 
3 
4 
5 
6 

7 
8 
9 
10 

Q.No. 

11 (a) 

Marks 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

Marks 
9 

C O 
1 

1 
2 
2 
3 
3 

4 
4 
5 
5 

( L I - R e m e m b e r i n g . L2-Understanding, L3-Apply!ng, L4-Analys ing, L5-Eva lua t ing , L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s v ^ e r ai l Q u e s t i o n s ) 

Q u e s t i o n s 
What are the var ious types of bonding in crystals ' ! ' What type of 
bonding is present in graphi te? 

Draw the crysta l p lanes for (101) & (111) in a cubic sys tem 
Dist inguish translat ional and rotational motions 
What is known a s terminal veloci ty?. 
What IS forced oscil lation and r e s o n a n c e ? 
Stee l IS coated with thin layer of ce ram ics to protect against 
corrosion. What do you expect to happen to the coating when the 
temperature of the steel is inc reased significantly'!' 
What IS the sou rce of colors s e e n on the sur face of a C D ? 
Why do w e need fiber optic communicat ion s y s t e m ' ' 
What IS black body radiation'r' G i ve an examp le 
What do you understand by quantum tunnel ing? 

P A R T - B ( 5 x 1 3 = 8 5 M a r k s ) 
(Res tnc t to a max imum of 2 subdiv is ions) 

Q u e s t i o n s 
(i) Def ine packing factor Obtain the packing density for B O O and 
F C C latt ices. 
(ii) What are the vanous defects present in crysta ls '? Descr ibe the 
Schottky defect and gram boundary 

O R 
(i) Exp la in the Czochra l sk i method of growing crysta ls . Mention its 
advan tages and limitations 
(ii) S ta te B ragg ' s law. Ca lcu la te the separat ion of the se ts of p lanes 
which produce strong X- ray diffraction b e a m s at ang les 4° and 8° 
in the first order, g iven that the X- ray wavelength is 0.1 nm 

(i) Der ive the e x p r e s s i o n s for moment of inertia of a hollow cyl inder 
about its own ax i s and about an ax i s pass ing through the center & 
perpendicular to its own ax is . 
(ii) Descr ibe the S t ress - Stra in d iagram of a ductile mater ial . 

B L 
L I 

L 2 
L 2 
L2 
L I 
L2 

L 2 
L 2 
L I 
L2 

11(b) 

1 2 ( a ) 10 

C O B L 
1 L 1 , L 5 

1 L 2 

1 L 3 

1 L 1 , L 3 

2 L4 

2:;' L 2 
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1 2 ( b ) 

1 3 ( a ) 

1 3 ( b ) 

1 4 ( a ) 

1 4 ( b ) 

1 5 ( a ) 

1 5 ( b ) 

Q.No. 
16. 

O R 
(i) S ta te Hook s law. How can you determine the Young 's modulus 
of a given uniform rectangular bar using non-uniform bending 
method'? 
(ii) What are the advan tages of l -shaped g i rders? 

(i) Wha t is S imp le Harmonic Motion? Der ive the exp ress ion for 
ave rage l inear energy density from energy transfer of a w a v e in a 
sthng'? 
(ii) A metal d isc of 0.1 m radius and m a s s of 1 kg is s u s p e n d e d in 
horizontal p lane by a vert ical wire at tached to its center. If the 
d iameter of the wire is 1 0 ^ m, its length is 1 m and period of 
torsional oscil lation is 4 s e c . find the ngidity modulus of the wire. 

O R 
(i) W h y ultrasound is not audible to human ear"? Descr ibe var ious 
scann ing methods used in the field of medical imaging 
(ii) What IS threshold of intensity leve l? If a person in the s tands of 
an auditorium shouts, the intensity level at the center of the stadium 
is 50 d B . What is the intensity level when 20 .000 people are 
shouting roughly from the s a m e d i s tance? 

(i) Wha t is in ter ference? With n e c e s s a r y d iagram expla in the 
working principle, fringe pattern and theory to determine the 
wavelength of a monochromat ic source of light using Miche lson 's 
interferometer 
(ii) A wedge shaped air film is produced when a fine wire of 
d iameter D is p laced between the ends of two optically flat g l a s s 
plates of length 20 x 1 0 ^ m. W h e n the air film is i l luminated with a 
light of wave length A=550 x 1 0 ^ m, there are 12 dark f r inges per 
centimeter. F ind the diameter D of the fine wire. 

' '̂̂  ; " 0 R 
(i) What is population invers ion? Descr ibe with n e c e s s a r y 
schemat i c & energy level d iagram about the construct ion and 
working principle of CO? laser. A lso list out its medical appl icat ions. 
(ii) A si l ica optical fiber with a core diameter large enough to be 
cons idered by ray theory ana lys i s has a core refractive index of 
1.50 and a cladding refractive index of 1.47. Determine (a) the 
critical angle (b) the Numenca l aperture (c) the accep tance angle. 

10 

9 

4 

10 

10 

2 

3 

3 

3 

4 ! L 2 , L 3 

4 ! L 2 , L 4 

I (i) Der ive the one d imensional time independent Schrod inger w a v e I 
equat ion. 
(ii) Ca lcu la te the de-Brogl ie wavelength for a proton moving with a 
s p e e d of 1 x 10"^ m/s (m= 1 67 x 10 kg) 

O R 
(i) Der ive the express ion for energy levels of a particle in a one 
d imensional box of width ' a ' and infinite height. 
(ii) Mention the physical s igni f icance of w a v e function 

P A R T - 0 ( 1 X 15=1 S M a r k s ) 
( Q . N o 16 is c o m p u l s o r y ) 

Q u e s t i o n s 
(i) What is Doppler ef fect? Descnbe with n e c e s s a r y schemat i c 
d iagram a technique to determine the velocity of blood flow. 
(ii) With n e c e s s a r y schemat i c d iagram, explain the working 
pnnciple of tunneling microscope. 

10 

3 

10 

3 

IVIarks 
8 

5 

5 

5 

5 

C O B L 
L 2 , L 5 

L 4 
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