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Question No. 1 is compulsory.
Attempt any four questions from Question Nos. 2 to 7.
Assume suitable data wherever necessary.
Figures to the right indicate full marks.

:empt any l ive of the following :-
(a) State and prove Barkhuson's criteria for sustained oscil lations'
(b) Realise the fol lowing expression using practical OP-AMP :-

Vo=4Vs -2Vr -3V r '
(c) Explain the use of swamping resistor in differential amplif ier.
(d) Explain the advantages of 

'class 
AB power amplif ier over class B power amplif ier with

suitable waveforms.
(e) Which type of feedback wil l  you use to obtain amplif ier with stable transconductance ?

Draw one circuit diagram of such an amplif ier.
(f) Write a short note on Cascade amplif ier.

Design a class A power amplif ier to provide 2 W power to the speaker of 4 O. 12
Design a suitable heat sink using transistor 2N3055 for fol lowing application :- B

Actual power dissipation in transisto( = 40 Watts,
Maximum thermal resistance from case to heat sink 0" - Hs = 0'5'C/W,
Ambient temperature = 40'C.
(Refer data sheet for transistor data.)

Draw the circuit diagram of Colpitts Oscil lator and explain i ts working. Derive expression 10
for frequency of sustained osci l lat ions. Determine condit ion to be satisf ied for sustained
oscil lat ions
For the circuit shown in f igure, determine A*, Rn and Ro,' using negative feedback approach. 10

Assume -
h 'o  =  1 '1  Ko '
h1o = 50,

h r o = h o o = o
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4. Determine and derive expressions for differential mode gain, common mode gain and CMRR f

the circuit shown in f igure. Assume early voltage I Vo | = 1 O0 V for n-MOSFET and lVol =.5,0
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for p-MOSFET, for calculations of drain resiitance of a transistor. Find the Q point of main tra

Q, and Q, and draw the frequency response nature.

56K
Kn = Kp - 3 '12 pt

l V r r l  =V rn=3V

5.  (a)  For  Op-AMp Z4i ,  expla in  fo l lowing terms and g ive typ ica l  magnl tudes in  each case :

( i )  Input  b ias current
( i i )  cM RR
(i i i)  Slew rate
(iv) Output resistance
(v) Power SuPPIY Rejection Ratio.

(b)  Draw typ ica l  Bode p io is  to i  one,  two and three pole ampl i f iers  (both gain and phase)

expla in how stabi l i ty  o f  ampl i f ier  can be determined f rom Bode p lot '

6. Design a two stage RC coupled CS amplifier using mid-point biasing to satisfy following specific

lAv l  >15 ,  Vo=3V  R ,  t 1 ' 2MO '
Use  JFET  BFW11 .
Determine Au,  R,  and Ro for  des igned ampl i f ier .

7. Write short notes on any three of the fol lowing :-
(a) Compression of LC oscil lator with RC oscil lator'
(b) Advantages and disadvantages of negative feedback in amplif iers'

(c) Nyquist stabil i tY cri teria.
(d) Concept of virtual ground in OP-AMP.

V oD = loV

-Vss = - loV


