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F. E. Examination - 2006

BASIC ELECTRONIC ENGINEERING
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions :

(1) Answer Q.1 or 0.2, Q.3 or Q4, Q5 or Q.6, Q.7 or Q.8,
09 or Q10, Q11 or Q.12

(2) Answers to the two sections should be written in separate
answer books. '

(3) Neat diagrams must be drawn wherever necessary.
(4) Black figures to the right indicate full marks.
(5) Use of electronic pocket calculator is allowed.

(6) Assume suitable data, if necessary.

SECTION -1

Q.1) (A) Write the volt-ampere equation for a p-n diode. Explain the
meaning of each symbol. [06]

(B) A Silicon diode has saturation current of 1 pA at 27°C. Find
diode bias voltage when diode current is 3 mA. [04]

(C) Calculate the o, and B, for the given transistor for which
I. =5 mA; I, = 50 UA and I = THA. [06]
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A half wave rectifier circuit connected to a 230V, 50 Hz source,
through a transformer of turn ratio of 10:1. The rectifier circuit
is to supply power to a 5000, 1 watt resistor and diode forward
resistance is 100€2.

Calculate :

(1) Maximum, Average and rms value of current and voltage.

(2) Efficiency of rectification.

(3) Percentage Regulation. [12]
Give peak inverse voltage of diode in the following circuits : [04]
(1) = Half wave rectifier without filter

(2) Half wave rectifier with capacitor input filter

(3) Full wave rectifier

(4) Bridge rectifier

For the circuit shown in fig. 1, find (i) the output voltage
(ii) voltage across Rs. (iii) the current through zener diode. [08]

+ VW Vo

T Rs = 5kQ I

— R=10kQ2
12v AN Vi % '

Fig. 1

Which reactive components in R—C coupled amplifier affect the
low frequency response and high frequency response ? Explain
in brief. ‘ |08}
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For the circuit shown in fig. 2, find the maximum and minimum
values of zener diode current : [08]
SKQ
L AN
80 - 120V /Z—/sov % toka
Fig. 2

Give comparison of CE, CB and CC on the basis of Av, Ri,
Ai, Ro. [04]
Write short note on Voltage Regulator IC 78xx. [04]

(A+B)(C +D)=(A+B)+(C+D)

Realize the logic equation using

(i) OR & AND gates

(i) Only NOR gates [10]

Realize a 3-input gate using 2-input gates for the following gates :

(1) AND

2) OR

(3) NAND

(4) NOR [08]
OR

Prove the following using Boolean algebraic theorms : [12]

(), A+A.B+A.B=A+B
2 AAB+A.B+A.B=A +8B
(3) ABC + ABC + ABC + ABC = AB + BC + CA
3 P.T.O.
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Fig. 3
SECTION - 11
Q.7) (A) Give the ideal values of following OP-Amp Parameters : [05]

1 R
2) Av ) ;
(3) CMRR
4) Band Width '
(5) Slew Rate

(B) For the OP-Amp circuit shown in fig. 4. Calculate output
voltage V_: [04]

L5V

4V

Fig. 4

-

(C) Draw neat circuit diagram and explain briefly the R-C phase
shift oscillator. Also give the equation of frequency of oscillations. [07]
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In the non-inverting summing amplifier V| = 2V, V, = —4V,
V, = 5V. Input resistors for all three input signals are same and
are equal to 1kQ. The feedback resistor Rr is 2kQ2. Determine
the output voltage. (Assume ideal OP-Amp) [05]

In a Wien Bridge oscillator circuit the feedback circuit component
are R, =R, =16 kQ, C, = C, = 0.01 puf. Calculate the frequency
of oscillations. [04]

(1) Identify the circuit shown in fig. 5.
(2) Explain its operation in brief.
(3) Draw output voltage waveform for sinusoidal input : [07]

Vi

33K :
t — AW+ +12V
v

-12V

777 Fig. s

Explain .the following characteristics of transducer : - [04]
(1) Accuracy

(2) Ruggedness

(3) Linearity

(4) Repeatability

Mention the factors to be considered while selecting a transducer
for an application. [04]

What is RTD ? Draw its constructional diagram and explain
its operation. 108]
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Compare the three types of temperature transducers.

[08]

Name different pressure sensors and explain working of each

in brief. Explain the principle of operation of strain gauge.

Fig. 6 shows free running oscillator using 1C555 :

gsm

K % %Z(ideal diode)

= QIuF

V/Za

Fig. 6
(1) Draw voltage waveforms at Pin-6 and Pin-3.

(2) Calculate percentage duty cycle.

(3) Calculate frequency of output signal.

Draw the block schematic of P.A. system and explain in brief.

OR
Write short notes on :
(1)  Electronic Weighing Machine
(2) Burglar Alarm
State whether the following statements are True or False :
(1) The Reset Pin of IC555 is active low.

(2) The monostable circuit is also called as one shot.

[08]

[09]

[09]

[10]

[08]

(3) The internal reference voltages of IC555 can be changed
by applying external D.C. voltage at control voltage pin

(Pin-5).
6
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The current sinking as well as sourcing capacity of IC555
is 200mA.

The supply voltage (Vce) of IC555 is adjustable from S5V
to 18V.

Monostable circuit using IC555 can be used as frequency
divider.

The load to the output terminal of IC555 may be connected
either between output pin-3 and ground OR between Vec
and output pin-3.

In free running oscillator using IC555, both the states are
quasistable. '
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