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THREE YEAR BSCS. (CBCS) DEGREE _EXAMINATION, APRIL 2017
SECOND SEMESTER
Part II - Phys1cs (WM)
Paper II — WAVES AND OSCILLATIONS
(For Maths Combination)
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L (@
(b).
2. (a).
(b)
3. (3
®)

PART - A

Answer ALL questions. Each question carries 10 marks.
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(Marks : 5 x 10 marks = 50 marks)

Derive the equation of motion of simple harmonic oscillator and find its solution.
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Or » |

Discuss the linear combination of tWo mutually perpendicular simple harmonic
vibrations of equal frequencies.
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Explain damped osciliations. De.rive the equation of motion ef damped oscillator.
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Or

Derive the equation of motion of forced oscillator and find its solution.
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State Fourier theorem and evaluate Fourier coefficients.
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Or

What are transverse waves? Derive the equation of the transverse waves propagating
along a stretched string.
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(a) Discuss the modes of vibration of a stretched string clamped at both ends. Explain
harmonics and overtones.
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Or
(b) Derive the equation of motion of the longitudinal wave in a bar. Discuss its solution.
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(a) What is piezoelectric effect? Describe the Piezoelectric method to produce ultrasonic
waves. -
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Or

(b). Describe how the ultrasonic waves can be produced by magnetostriction method.
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PART-B
Answer any THREE questions.
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Marks : 3 x 5 marks = 15 marks) |

Derive the expression for the time period of oscillations of torsional pendulum.
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“Explain Relaxation time and Q-factor.
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Derive an expression for transverse impedance of a string.
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Discuss the longitudinal vibrations of a bar fixed at the midpoint.

- 50¢555° BR0DS 5& Gov¥); BR0REs LoITmeR0 BB)0BH.

Discuss any two methods to detect ultrasonics.
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- PART-C
Answer any TWO questions.
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(Marks : 2 x 5 marks = 10 marks)

A spring of force constant 20 N/m is hung verticall); and loaded with a mass of 0.1 kg and

allowed to oscillate. Calculate : (a) The time period and (b) The frequency of oscillation of the
spring. '

20 Jg/ 0 wePTroElL Ko BorRE 0.1 8.7, |8950°80 PereBd Koo DABYHED. )0 GBoE);
EPorrisd e 398K Ko DordsgN) BY,08w.

The quality factor of a tuning fork of frequency 512 Hz is 8 « 10*. Calculate the relaxation
time and damping constant of the tuning fork.
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The characteristic impedance of a spring is 3.2 kg/sec, and speed of wave along the string is
32 m/sec. Find the tension in thc string and the mass per unit length of the string.
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Calculate the wavelength of longitudinal wave of frequency 400 Hz in an alloy whose density
is 5500 Kg/m? and Young’s modulus 8.8 x 101 N/m?. :
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The velocity of sound in a piezoelectric crystal of thickness 0.003 m is 5750 m/sec. Calculate
the fundamental frequency of the ultrasonic waves produced.
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