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1/IV B.Tech (Regular) DEGREE EXAMINATION

DECEMBER, 2018

ECE,EEE&EIE
First Semester Waves and Modern Physics
Time: Three Hours Maximum : 50 Marks
Answer Question No.l compulsorily. (1X10 = 10 Marks)
Answer ONE question from each unit. (4X10=40 Marks)
1. Answer all the questions 1x10=10M
a. Define population inversion.
b. State Heisenberg uncertainty principle.
c. Define total internal reflection.
d. What is tunneling effect.
e. Give the expression for velocity of light in free space.
f. what is meant by dead time in GM counter.
g, What are ultrasonics.
h. Write any two applications of Hall effect.
i .What is skin effect.
Jj- Write the condition for progressive acceleration of a charged particle in cyclotron.
UNIT-1
2.a). Explain the construction and working of a Ruby laser with neat diagram. (CLO1) 8M
2.b). write any four differences between ordinary light and laser. (CLO1) M
(OR)
3.a). Derive the expression for acceptance angle. Show how it is related to numerical aperture.  (CLO2) M
3.b). An optical fiber has a core and cladding materials of refractive indices 1.55 and 1.50 respectively .the light is
launched into fiber from air. Calculate its numerical aperture. (CLO2) 2M
UNIT-1I
4.a). Derive the expression for resonant frequency in series LCR circuit. (CLO3) 8M
4.b). A capacitor of 50uf and an inductance of 0.2H are connected in series .If the resistance of the circuit is
negligible, find the resonance frequency. (CLO3) 2M
(OR)
5.a). Explain the construction and working of a cyclotron and mention its limitations. (CLO3) §M
5.b). Write the integral form of Maxwell’s equation. (CLO3) 2M
UNIT-III
6.a). Describe the Davisson and Germer experiment. What does it confirms. (CLO4) &M
6.b). Calculate the wavelength associated with the electron accelerated by1000V. (CLO4) 2M
(OR)
7.a). Derive the expression for energy and wave function of a particle in 1dimensional box. (CLO4) §M
7.b). An electron is bound in an infinite potential well of width 2.5x10"’m .Calculate the lowest permissible
quantum energy of the electron. (CLO4) 2M
UNIT-IV
8.a). What is magnetostriction effect? How will you produce ultrasonic waves experimentally with its help.
(CLO5) 8M
8.b). Write any four general applications of Ultrasonics . (CLO5) 2M
(OR)
9.a). Explain the construction and working of GM counter. (CLO6)  8M

9.b). Mention industrial and medical applications of radio isotopes. (CLO6) 2M
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