CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN
SEMESTER END EXAMINATION, APRIL 2017                             
Semester: II of B. Sc.                                                                                             Date: 15/04/2017
Subject: Physics                                                    Paper: I (Waves, Oscillations and Acoustics)
Max. Marks: 60                                                                     		                 Duration: 2 Hours                               
Instructions: 
1. All questions are compulsory, however internal choice is available.
2. Briefly answer sub questions in questions 1 & 2.
3. Figures to the right indicate maximum marks to the question/sub question.
4. Use of calculator is permitted.
5. Symbols have their usual meaning unless specified.
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Q.1.	Answer any five of the following. 					                  10

a) Draw the potential energy curve of simple harmonic oscillations and explain the idea of potential well.
b) Define reverberation time with reference to the design of an auditorium for good acoustics.
c) Explain briefly one method of producing ultrasonic waves. 
d) Discuss briefly one example of Doppler Effect occurring in nature.
e) What is the basic difference between simple harmonic motion and damped harmonic motion? 
f) What do you mean by log decrement of amplitude of damped oscillations? 
g) Draw a neat diagram of a bifilar suspension with nonparallel threads specifying all the resolved forces.

Q2. Answer any five of the following. 					                             10

a) Find the frequency of vibrations of a spring stretched by 1 cm by a mass of 500 grams, and set into simple harmonic vibrations.  
b) The amplitude of damped harmonic oscillator drops down to 1/e times the amplitude of undamped oscillator after in oscillations. Show that the frequency of oscillations is     times the frequency of undamped oscillator.
c) Find the resonant frequency of damped forced oscillations given by equation:	                             
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d) For Aluminum, Youngs modulus Y= 7 x 1011 dy/cm2 and its density is 2.7 g/cc. Calculate the velocity of sound in an Aluminum rod. 
e) The intensity level in of music in an auditorium is 90 decibel. Calculate the same in watt/ cm2. Threshold of hearing = 10-16 watt/ cm2.
f) Keeping the key note as 256 Hz, calculate the frequencies of all notes in a true diatomic musical scale .     
g) A metallic rod of rectangular cross section and of length 1 m is set to Simple harmonic oscillations in a vertical plane. Find the period of oscillation through an axis passing through one end rod.

Q. 3. (A)	
a)  For a body performing simple harmonic oscillations y = A sin (ωt + φ), Find the expression for instantaneous velocity and acceleration of the body. Hence write the expression for its maximum velocity and acceleration.     				         3	                                                                     
b)  Calculate the velocity at the mean position of a simple harmonic oscillator having amplitude 2 cm and frequency of oscillation 1.5 cycles per sec.                                         2
OR


Q. 3.  (A)  
x) Obtain an expression for the period of oscillation of a compound pendulum in terms of radius of gyration and the distance of point of suspension from the centre of gravity. Hence find an expression for minimum period.                                                                  5										                                                                   				 
Q. 3. (B) Derive the general equation of motion of motion of a particle influenced by two mutually perpendicular simple harmonic vibrations having same time periods.     5  			
Q. 4 (A) Write the differential equation for damped harmonic oscillator and discuss the case of underdamped oscillations.							                    5
OR
Q. 4. (A)  	 
a) Discuss how the damping factor affects the resonance of damped forced oscillations.  2
b) Write Weber Fechner law loudness of sound. Write an expression for loudness of sound in decibels.									                    3

Q. 4. (B) Discuss the theory of Helmholtz resonator. Derive the relation between resonating volume and frequency of sound waves in the resonator.	                               5		 
Q. 5. (A) 
a) Define absorption coefficient with reference to the design of a room for good 
    acoustics.                                                                                                                          2
b) The volume of a hall is 20,000 cu ft and its total absorption equals 1000 sabines. of an open window. Entry of people in the hall raises the absorption by 2000 sabines. Determine the change in reverberation time.			                                          3                 
OR
Q.5 (A) 
x) What is Doppler Effect? Discuss the case of Doppler Effect when the source is 
      stationary and the listener is moving (1) towards the source. 		                    2
(y) Calculate the dip in the frequency of a note of frequency 500 Hz heard by a stationary 
      listener when sounding source crosses the listener with velocity of 45 Kmph. 	         3

Q.5 (B) Write the differential equation for damped forced harmonic oscillator and obtain 
              an expression for maximum amplitude of resonant oscillations. 	                    5
						                
Q. 6. (A)  	    
(a) Discuss briefly any three applications of ultrasonic waves.		                               3
(b) What do you mean by “length of equivalent simple pendulum”?		                    2
OR
Q. 6. (A) 
x) Explain how the Youngs modulus of solids in the form of rods can be measured using 
     Kundt’s tube apparatus.							                               3											       
y) In Kundt’s tube experiment, a brass rod 50 cm long was clamped at the centre. 13 heaps of cork dust were formed occupying a distance of 65 cm. Calculate the velocity of sound in brass.  Velocity of sound in air = 350 m/s. 					         2                                                                                                                
	
Q. 6 (B)   What is the difference between longitudinal and transverse vibrations? Derive an expression for velocity of transverse waves in stretched strings. 		                    5  	                 								 
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