CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN, 
SEMESTER END EXAMINATION, OCTOBER 2018 
SUBJECT: Physics: Waves & Oscillations and Electronics
Semester: III of B.Sc        Total marks: 80      Date: 25/10/2018    Duration: 2Hrs
        Instructions:
1. Answer Section I and Section II Separately
2. All questions are compulsory, however internal choice is available.
3. Figures to the right indicate maximum marks to the question/sub question.
4. Use of non-programmable calculator is permitted.
5. Symbols have their usual meaning unless specified. Draw neat diagrams wherever necessary.

Section I Waves & Oscillations
Q.1.	Answer any five of the following. 					          (10 mks)
	
a) What is the basic difference between simple harmonic motion and damped harmonic motion?
b) Explain the idea of potential well in simple harmonic oscillations.
c) What do you mean by log decrement of amplitude of damped oscillations? Write an expression for the same.   
d) Draw a neat diagram of a bifilar suspension with nonparallel threads specifying all the resolved forces.
e) Calculate the maximum acceleration of a simple harmonic oscillator having amplitude 2 cm and frequency 2 cycles per sec.
f) What happens to the period of oscillation of a system oscillating simple harmonically, moving upwards in an accelerating lift? Justify your answer.
g) Draw amplitude resonance curves, in a forced damped oscillator specifying the effect of damping on resonance, and comment on the graphs.	
	
Q2 A) For a body performing simple harmonic oscillations y = 3 sin (5t + 30o), Find its maximum velocity and maximum acceleration.	                                  (3mks)	
                                                                     OR
             Find the period of oscillation of an oscillating a meter scale suspended at its     end.                                                                                                        (3mks)								
Q2  B) The period of oscillation of a compound pendulum is given by T=   where K is the radius of gyration and l is the distance of point of suspension from the centre of gravity. Show that there are four points collinear with the center of gravity where the periods of oscillation are the same. 		  (7 mks)

Q3  A) Obtain an expression for resultant displacement of a particle influenced by two simple harmonic vibrations of same frequency but different phase along same direction.   	                                                                                    (4 mks)
                                                                      OR
            The natural frequency of vibrating mass on a spring is 20 Hz and its frequency with damping reduces to 16 Hz. Find the log decrement.			  (4 mks)

Q3  B) Write the differential equation of motion for damped forced oscillations and obtain a general expression for its amplitude.	                                 (6 mks)

Q4 A) Find the period of oscillation and log decrement for a body performing damped oscillations, the differential equation of which is + 16 +100x=0	  (3 mks)
                                                                    OR
            Find resonant frequency and Q factor for damped forced oscillations given by equation:	
               + 6 +25x=10sin ωt                                                                            (3 mks)
			
Q4 B) Derive the general equation of motion of motion of a particle influenced by two mutually perpendicular simple harmonic vibrations having same time periods.                                                                                            
(7 mks)    

Section II Electronics
[bookmark: _GoBack]Q.1)  Answer any five of the following.                                                           (10 mks) 
         
i) What are the advantages of a bridge rectifier over a half wave rectifier? Draw its input and output waveform.
ii)  Define the terms rectification efficiency and ripple factor. 
iii) For a transistor, define ICBO and ICEO. Write down the relation between them. 
iv) What is conversion efficiency of an amplifier?
v) What are the various factors responsible for the shift in the operating point of a transistor amplifier?
vi) Explain the term Thermal runaway
vii) What is voltage series and voltage shunt feedback? Explain with diagram.                                
viii) Draw the ideal voltage transfer curve of an op-amp

Q.2  A) (i)What is the thermistor sensitive to when operated in the self heated mode? What are some of the applications in this region of operation?           (2 mks)

              (ii) For the circuit shown below find the output voltage, minimum and maximum current through zener diode.                                           (3 mks)                            


                                                                      OR
        B) i)Define alpha (  ) and beta  (  ) of a transistor. What is the relation between them?		                                                                                    (2 mks)

ii) What do you mean by input and output characteristics of a transistor? Draw a neat circuit diagram of a PNP transistor in CE mode to study static characteristic.                                                                                       (3 mks)

        C) Derive an expression for the ripple factor of a half wave rectifier without filter.                                                                                                       (5 mks)


Q.3. A) (i) What should be the input and output resistance of an ideal amplifier? How can output resistance of the amplifier be determined experimentally?                                                                                (2 mks)

                (ii) An amplifier has a power gain of 3 dB. If the output power is 8 watts, determine the input power       			                                 (3 mks)
OR
          B) (i)Obtain the stability factor S for a fixed bias circuit.                         (2 mks)

               (ii)Describe in brief the thermal compensation technique using diode in transistor amplifiers                                                                        (3 mks)

         C)  Show that the maximum theoretical efficiency of a directly coupled Class A amplifier is 25 %.                                                                               (5 mks)


Q.4 A) (i) State Barkhausen conditions for self sustained oscillations.              (2 mks)

           (ii) State any five characteristics of an ideal op-amp.                              (3 mks)

OR
       B) (i)Derive an expression for the closed loop gain of an amplifier with feedback.
 (2 mks)

           (ii)Draw a neat circuit diagram of a differential amplifier using a single op-amp and derive an expression for the voltage gain.                                  (3 mks)		
      C) Explain with the help of a neat diagram the working of Colpitt’s oscillator. State the expression for frequency of oscillations.                                  (5 mks)
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