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Answer ALL Questions

PART A — (10 × 2 = 20 Marks)

1. Define stability factor.
2.  Calculate  the  value  of  feedback  resistor  (Rs)  required  to  self  bias  an
N-channel
JFET with IDSS = 40 mA, Vp = -10 v and VGSQ = -5V.
3. Define Miller's theorem.
4. What is the coupling schemes used in multistage amplifiers?
5. Give the expressions for gain bandwidth product for voltage and current.
6. What do you mean by amplifier rise time?
7. What is cross over distortion?
8. Draw the circuit of Class-D amplifier.
9. Compare the half-wave and full-wave rectifiers.
10. What are the advantages of SMPS.
    
PART B — (5 × 16 = 80 Marks)

11. (a) (i) Explain the fixed bias method and derive an expression for the
stability factor. (8)
(ii) Explain the voltage divider bias method and derive an expression
for the stability factor. (8)
                                                    Or
(b) (i) Explain the circuit which uses a diode to compensate for changes in
VBE and in ICO. (12)
(ii) Discuss the operation of thermistor compensation. (4)
12. (a) (i) Derive the expressions for the following of a small signal transistor
amplifier in terms of the h-parameters
(1) current gain
(2) voltage gain
(3) input impedance
(4) output admittance. (12)
(ii) Compare CB, CE and CC amplifiers. (4)
                                                     Or
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(b) (i) Explain the operation of emitter coupled differential amplifier. (12)
(ii) Discuss the transfer characteristics of the differential amplifier. (4)
13. (a) Discuss the low frequency response and the high frequency response of
an amplifier. (16)
                                                        Or
(b) Explain the operation of high frequency common source FET amplifier
with neat diagram. Derive the expression for (i) voltage gain (ii) input
admittance (iii) input capacitance (iv) output admittance. (16)
14. (a) (i) Explain the operation of the transformer coupled class A audio
power amplifier. (12)
(ii) Explain the terms conversion efficiency and maximum value of
efficiency used in audio power amplifiers. (4)
                                                        Or
(b) Explain the operation of the class-B push pull power amplifier with neat
diagram and list its advantages. (16)
15. (a) Derive the expressions for the rectification efficiency, ripple factor,
transformer utilization factor, form factor and peak factor of
(i) half wave rectifier
(ii) full wave rectifier. (16)
                                                          Or
(b) Explain the operation of
(i) Voltage multiplier (8)
(ii) Switched mode power supply. (8)
—————————
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PART A – (10 X 2 = 20marks)

1. Define the term biasing.
2. Write the conditions of thermal stability.
3. Draw the circuit diagram of Darlington type amplifier.
4. Give the reason for the improvement of CMMR in the amplifier.
5. What is meant by Miller effect?
6. How do you calculate the bandwidth of a signal?
7. Mention the significance of heat sink in power devices.
8. Define class-D amplifier.
9. Define ripple factor.
10. Draw the block diagram of a power supply.
PART B – (5 X 16 = 80 marks)
11. (a) (i) Derive the stability factor for voltage divider bias. (8)
           (ii) For the Circuit in the Figure-1 , draw the AC load line and determine
the maximum output swing without distortion. (8)
                                                 (Or)
(b) (i) Discuss the various stabilization technique of Q-point in a transistor.(8)
(ii) Discuss in detail about the various bias compensation techniques. (8)
12. (a) (i) Compute the parameters of the circuit shown in Figure – 2 with
β = 100. (10)
(ii) Explain in detail about the Miller’s theorem. (6)
                                                 (Or)
(b) Compare CE , CB and CC transistor configurations.
(i) In terms of input impedance , output impedance , current gain and
voltage gain. (10)
(ii) Draw the output Characteristics of CE configuration and mark its
region of operation. (6)
13. (a) Determine the bandwidth of the amplifier shown in Figure – 3. (16)
                                                 (Or)
(b) (i) Explain in detail about the calculation of overall upper and lower



cutoff frequencies of multistage amplifiers. (8)
(ii) Draw the high frequency equivalent circuit of FETs and analyze in
detail. (8)
14. (a) A class-B push pull amplifier supplies power to a resistive load of 12Ω.
The output transformer has a turn of 3:1 and efficiency of 78.5%. (10)
(i) Maximum power output.
(ii) Maximum power dissipation in each transistor.
(iii) Maximum base and collector current for each transistor.
Assume hfe=25 and Vcc = 20 V.
                                                  (Or)
 (b) Explain in detail about the transformer – coupled class-A audio power
amplifier and analyse its efficiency. (16)
15. (a) How is regulation of output voltage obtained against line and load
variation in SMPS ?
                                                   (Or)
(b) (i) Explain the working of FWR with π filter. Derive its ripple factor.(8)
(ii) Describe in detail about the voltage multipliers. (8)
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PART A - (10 x2 = 20 marks)
1. Define three stabilitY factors.
2. For the circuit shown in the figure, determine the operating point with
    0 =L00'
3. State Millers theorem.
4. How does input impedance increase due to Darlington connection?
5. What is meant by Gain-Bandwidth product?
6. Give the equation of overall upper and lower cut off frequencies of multistage
amplifier.
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 PART A — (10 × 2 = 20 marks)

 1. What are the types of transistor biasing? 
 2. Differentiate bias stabilization and compensation techniques.
 3. Why are common emitter amplifiers more popular?
 4. Determine the output voltage of a differential amplifier for the input voltages
of 300 ? V and 240? V. The differential gain of the amplifier is 5000 and the
value of the CMRR is 100. 
5. Mention the effect of coupling capacitors on the bandwidth of the amplifier.
6. Short circuit common Emitter current gain of transistor is 25 at a frequency
of 2 MHz if = 200 ? f KHz. Calculate (a) T f (b) fe h . 
7. List the disadvantages of pushpull amplifier. 
8. Define Harmonic distortion and intermodulation distortion. 
9. Write down the expression for ripple factor of L filter in FWR. 
10. Distinguish between line regulation and load regulation. 

PART B — (5 × 16 = 80 marks) 

11. (a) For a circuit shown in fig. 1, = 20 CC V V, R = k C 2 ? =50 , = 0.2 BE V
      V, R = 100 k 1 , =100 E R . Calculate B I , CE V , C I and stability factor
      S.                                                                                                                 (16)
                                                     Or
      (b) With the help of neat diagram, explain methods used in biasing the FET
and MOSFET. (16)
 12. (a) (i) Compare CB, CE and CC amplifiers and their uses. (8)
             (ii) Consider a single stage CE amplifier with R = k S1 and R = k L 1.2 .
Calculate i A , i R , v A , i A , power gain and o R if h k ie = 1.1 , 4 2.5 10 ? = ×
re h , =50 fe h and h A V oe = 25 ? / . (8) 

Or
(b) Discuss in detail methods of increasing input impedance using Darlington
connection and Bootstrapping. (16)
 13.  (a)  Explain  in  detail  with  neat  diagram  frequency  response  of  BJT
amplifier. Discuss the significance of cut off frequencies and Bandwidth of the
amplifier. (16) 

Or
(b) (i) Derive the expression for frequency response of multistage amplifier.(10)



     (ii)  Discuss the significance of cut off  frequencies and Gain bandwidth
product of amplifier. (6) 
14. (a) A power transistor operated in class A operation delivers a maximum of
5W to a 4 ohms load with the supply voltage of 20 V. The quiescent operating
point is adjusted for a symmetrical swing. Calculate, (i) Step down turns ratio.
(ii) Peak collector current. (iii) Co-ordinates of quiescent operating point. 
(iv) Efficiency.                                                                                            (16) 

Or
(b)  Draw the circuit  diagram of  class  B push pull  amplifier  and discuss  its
merits.                                                                                                      (16) 
15. (a) Draw and explain working of Halfwave rectifier circuit. In a half wave
rectifier circuit, diode has an internal resistance 20 and 110 V rms source of
supply.  Calculate  (i)  Efficiency  of  rectification.  (ii)  Ripple  factor.  (iii)
Percentage regulation from no load to full load.                                       (16)

Or
(b) Explain working of (i) Switched mode power supply. (8) (ii) Power control
using SCR. (8) Use neat diagrams.
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PARTA- (10x2=20marks )

1. Why capacitive coupling used to connect a signal source to an amplifier?

2. What is the condition for thermal stabilitv?

3. Define CMRR.

4. State Miiler's theorem.

5. Draw general frequency response curve of an amplifier.

6. Define rise time.

7. What is called as crossover distortion and how to minimize this distortion?

8. Compare the efficiency of class A, B, C, AB.

9. Define Transformer Utilization Factor.

10. Compare the performance of half wave rectifier and full wave rectifier.
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11.  (a)  ( i )

PARTB- (5x16=80marks )

The amplifier shown in figure utilizes an n -

wh ich ,  I o=0 .8  i l ,V , ,= -2 .0  Vand  1 r " "  =1 .65

,o > Ro. Find (1) Vcs (2) 9,, (3) ,Rs.

2-4 \

channel FET for

mA. Assume that

(8)

Vprr =

Kd
Vo

Toesi I bsr,:A

(ii) How is a JFET used as a voitage variabie resistance? Explain. (8)

Or

(b) (i) F-or the given circuit calculate V6ru and Ic, where F = 100 for the

silicon transistor. (8)

K'=lKfL

p: l0o

Rz:5 K Re = 5oD.ru

(ii) why biasing is necessary in BJT amplifier and Explain the concept

of DC load line with neat diagram. (8)

r-J
ovr
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(a )12. Consider a single stage common emitter ampiifier with Rs = 1 KQ,
Rr = 50 KQ, Rz - 2KQ, Rc = 1KQ, RL = 1.2 KQ, hr" = 50, hi" = 1.1 Kf2,

hoe = 25 ytNV and h." = 2.5 x 10-4. l-ind A,. Av, Zi, A$, Au. and Yo. (16)

KE

v5

(b)

(a )13.

( i )

(ii)

( i )

( i i )

Or

Explain the emitter coupled difference amplifier

Write the improving methods of CMRR.

with neat diagram.
(10)

( C r l

Sketch the small signal high frequency circuit of a common source
amplifier and derive the expression for a voltage gain. (L2)

What specific capacitance has the greatest effect on the high
frequency response of a cascade of FET ampiifier? Explain. G)

( i )(b) With the neat sketch
transistor model.

Or

explain hybrid - pi (n) Common Emitter
(8)

( a )1 A

(ii) Derive the expression for transistor conductance (g,o) for hybrid n

common emitter transistor model. (8)

(i) Explain class A RC coupled power amplifier. (10)

(ii) Explain how the characteristics are modified with transformer
coupling. (6)

Or

A class B complementary A.F power amplifier shown in figure, Calculate

(i) Maximum AC power which can be developed

(ii) Collector dissipation while developing Maximum AC power

(b)

R 3284
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(iii) Efficiency

(iv) Maximum

(v) Efficiency

power dissipation per transistor

under maximum power dissipation condition.

(a )15 .

!tc +t5V

!tn Kr-- = +sL

Vrr = lsV

(i) with neat sketch explain the switched Mode Power supplies. (8)

(ii) A HWR circuit is supplies from a 230 V, 50 Hz supply with a
transformer having step down ratio of 3 : I to a resistive load of
10 KO. The diode forward resistance is 75 f2, while transistor series
resistance is 10 Q. Calculate maximum, average and RNIS value of

current. (8)

Or

Draw the circuit diagram of a FWR with capacitor input filter. with
suitable waveform explain its working. Derive the expression for

ripple factor. (10)

(ii) Design and draw a ze11er regulator circuit to meet the following
specification. (6)

Loadvo l t age=8V

Input voltage = 30 V

Loadcu r ren t=0 -50mA

Izmin = 5 mA

Pz = | Watt.

( i )(b)

R 3284
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ANNA UNIVERSITY – CHENNAI
B.E.\B.TECH DEGREE EXAMINATION DECEMBER 2009

3rd - THIRD SEMESTER
ELECTRONICS and COMMUNICATIONS ENGINEERING.

EC9202 ELECTRONIC CIRCUITS - I

PART A-(2*10=20)
1. Define stability factor.
2. Draw the fixed bias single stage transistor circuit.
3. Define CMRR.
4. Draw the small signal equivalent circuit of FET.
5. Two amplifiers having gain 20db and 40db are cascaded. Find the overall gain in db.
6. Define bandwidth.
7.What is theoretical maximum conversion efficiency of class A power amplifier.
8.What is distortion in power amplifiers.
9. Draw the full wave bridge rectifier circuit.
10.What are the advantages of SMPS over conventional regulators.

PART B-(5*16=80)

11. A) (i) For the transistor circuit in fig. find the Q-point. Vcc=15v, B=100, VBE=0.7V
(ii) Calculate the stability factor for a fixed bias circuit.
(Or)
B) Discuss the various techniques of stabilization of Q-point in a transistor.

12. A) For the CC transistor amplifier circuit, find the expressions for input impedance and voltage
gain. Assume suitable model for transistor.
(Or)
B) (i) Discuss the working of a basic emitter coupled differential amplifier circuit (8)

(ii) Compare CB, CE and CC amplifiers. (8)
(iii)

13. A) (i) Discuss the frequency response of multistage amplifiers. Calculate the overall upper and
lower cutoff frequencies. (10)
(ii) Discuss the terms rise time and sag. (6) (Or)
B) Discuss the high frequency equivalent circuit of FET and hence derive gain bandwidth product
for any one configuration.

14. A) (i) Derive the theoretical max conversion efficiency of class B power amplifier. (10)
(ii) Write short notes on power MOSFET amplifier. (6) (Or)
B) Describe the distortion in power amplifier and the methods to eliminate the same.

15. A) Explain the circuit of voltage regulator and also discuss the short circuit protection
mechanism. (Or)
B) (i) Explain the power control method using SCR.
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(ii) Design zener regulator for following specification Vin=8v to 12v; Vo=10v, RL=10kO. Assume
that zener diode is ideal.
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