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Question No.1 is compulsory,

Answer any three from remaining questions.
Figures to the right indicate full marks.
Assume suitable data if required.

pwne

Q1. Attempt any four.

a Explain the effect of temperature of on VI characteristics of a PN junction diode.

b What are the important parameters of a JFET? How these parameters are
determined graphically?

¢ Whatis Early effect? Explain how it affects the BJT characteristics in CB
configuration.

d  For the circuit shown in figure.1 draw the output waveform. Assume diode is

ideal.
R
vi + +
+5
[+ ; VD
"5 - T v =1.2V

Q

Fig.1

e For the FET shown in figure.2 the drain current equation is

2
Ing =9 (1+7%2)" mA, Determine Ioa, Vesa, Vasa, Vo

. Voo=20V, Ro=2kQ, Rs=1.5KQ, -Vss=-10V.

61AC8839263EAOEEC2531F7FD57B46CD
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Q3.

Q4.

Q.P. Code : 545202

2

Describe the construction and operation of an N-channel MOSFET in
enhancement mode. Draw its characteristics and equivalent circuit of the device.

Describe the different MOSFET biasing techniques .Determine the drain current,
drain to source voltage, and Power dissipated in the transistor of CS circuit with
an N-channel E MOSFET shown in figure 3. R, = 30kQ , R, =20kQ, Rp =
20kQ, Ry = 0.5k, Vpp =5V,Vpy = WV, ky = 0.1mA/V2

Fig.3

Draw input and output characteristics of CE amplifier. Explain graphical analysis to
determine parameters.(Zi, Zo, AV, and Ai)

[n the Common Emitter configuration with voltage divider bias [, = 1mA
Ver =2V, Ry =1kQ and 8 =49 . Determine the values of R., Ryand R, such
that the stability factor does not exceed 5. Assume Vee =5V and ¥V, =0.3V.

For the amplifier shown in figure.4 analyze and determine

i) Small-signal hybrid pi parameters of BIT

ii) Small-signal voltage gain

iii) Input and output impedance.
The circuit parameters are: R, = 56kQ , R, = 12.2kQ, Ry =0.4kQ,
Re =2kQ,R, =10kQ, Voe =10V andBIT parameters are
B =100V, =0.7v

+VCC

[
A AR A

Fig.4

10

10

10

10

10
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Q.P. Code : 545202

Draw JFET CS amplifier with voltage divider bias and derive the expressions for 10
the voltage gain, input impedance and output impedance.

For the amplifier shown in figure.5 derive the expression for voltage gain, input 10
and output impedance. The parameters of the MOSFET in the circuit shown in fig

Sare;Rg =1MQ, Vpp = 5V,~Vgs = =5V, Vpy = 0.8V, ky = 0.85 ma/v?

(i) Determine the values of Rs and Ro such that Ipq=0.1mA and maximum
symmetrical 1V peak sinusoidal signal occurs at output.(ii) Find the small signal
transistor parameters. (iv) Determine the small-signal voltage gain Ay

Fig.5

Draw the circuit diagram of Wein Bridge Oscillator and derive the expression for 10
the frequency of oscillation and minimum gain required for sustained oscillation

Write a short note on following 20
Twin-T Oscillator,
Varactor Diode (Construction and operation)

D Cload line concept in BIT. Why Q_point should be at the middle of DC load line
and fixed?

MOS capacitor

B R L

61AC8839263EAOEEC253 1 F7FDS 7B46CD
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QP Code : 545601

(3 Hours) | Total Marks : 80

N. B.: (1) Question No. 1 is compulsory.
(2) Attempt any three questions from the remaining five.
(3) Assume suitable data with justification if missing.

. (a) Determne the z-parameters for the network shown in the following 5
figure
| %, o TS I 18 - Tl
NNt
Q" +
i
KTy B Lk N,
v i 2
(b) Find current I, in the network shown in fig. 5
GV

Ve

L !
L T 0 S
=
(¢) Determine the driving point impedance function of the one-port network -]
shown
25 2.3
= ) Vil s an T
2050 = —l— ( == 1.
A |

[ TURN OVER
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T1423/T1520 CIRCUITS AND TRANSMISSION LINES

QP Code : 545601
(d) Test whether (P(s) = §5 + 12s*

+ 4583 + 6052 + 445 + 48 is Hurwitz. 5

2.

(a) Find V| in the network shown in fig, using superposition theorem 10

0 ly Foe
-_%3:—
i L
Lll t VI '5;0\ R
~-_--‘_‘-\—u—.______

B !

22V

(b) Find the voltage at node 2 in the network shown in fig. 5
56 -
\ B
p———AVAA T
_3
=

1= B 9 B8
[ =

(& 0

Lo T_

(c) State and prove initial value theorer.

3. (a) Synthesize the following function in cauer I and cauer II form,

Zis) (s+1) (s+4)
S(s+2)

10

(b) Check if the following function js a positive real function.

25’ +25% +3542
F(s) ——
s°+1
(¢) The parameters of 3 transmission line are R = 6Q/km, L =2.2 mH/
km, G =0.25 x 106 Q/km, C = 0,005 x 10-6

F/km. Determine the
characteristic impedance and propagation contant at a frequency of
1 GHz.

[ TURN OVER

FOTBF8CF494AFE2E] 8F297DC3422D0958



T1423 /T1520 CIRCUITS AND TRANSMISSION LINES

3 QP Code : 545601
4. (a) Find the Y and Z parameters of the network shown in fig. 10
- g 2V, i
O )
L 7 4=
|
(b) In the two port n/w shown in fig. compute h-perameters from the 5

following data
(1) with the o/p port short circuited,
Vi =23%1,= [A.L,=2A
(i1) with the i/p port open circuited,
V=10V, V, =50V, I, = 2A

I‘l
' r=hary X4
Y AN Jod Nl
(c) For the circuit given below, determine 7’" and draw the pole-zero plot. 5
e 29 &8
e (YT
b J + L
vV % V. & <

[ TURN OVER
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T1423 /T1520 CIRCUITS AND TRANSMISSION LINES

4 QP Code : 545601

5. (a) In the network shown in fig. switch is changed from position 1 to 10
position 2 at t = 0, steady state condition having reached before

e i d’i "
switching. Find the values of i, ¢ and — at t = 0",

dt?
- l s
\
\V@n ANAA
NG T
1 i e D BE
LD
(b) Find the voltage across the 5Q resistor in the network shown in figure. 5

3 K= 8

55) h\ J[D

Lt

2 ( 5 r Y )d
i E 2 8-
., b 5.0
Solb = _a " O
(¢) Explain the RF bahaviour of transmission line for various conditions. 5
6. (a) Find the current i(t) for t > 0 10
A
AVAYAY
o= o a3
<
L(e>
[ TURN OVER
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5 QP Code : 545601

(b) Synthesize the following using the Foster I realization. 5
F(g)= (s+1)(s+5)(s+3)
S(s+2)(s+6) (s+4)

(¢) Draw the following normalized quantities on a Smith Chart. 5
(i) G+ )0
(i) (1 -j2)Q

(iii) (2)Q

(iv) (j1)Q
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