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1. (a)

Examination :

NETWORK ANALYSIS AND SYNTHESIS

- Time—Three Hours] [Maximum Marks—80

INSTRUCTIONS TO CANDIDATES

All questions carry marks as indicated.

Due credit will be given to neaness and adequate
dimensions.
Assume suitable data wherever necessary.

Tllustrate your answers wherever necessary with

the help of neat sketches.

Use of Slide rule, Logarithmic tables and

non-programmable calculator is permitted.

For the network shown in Fig. 1(a), find the current

* through 100 Q resistance due to d.c. sources. Also
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find the current through inductor under steady.siate

5

Fig. 1(a)

(b) Write the mesh basis equilibrium equations in matrix
v+ form for the network shown in Fig. 1(b) 3

)

Fig. 1(b)

OR
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2. (&) Explain the term cualiy. Find the dual of the network
/J shown in Fig. 2(a).

Fig. 2(a)
Vix andV, and find

(®) ‘De.tcrmine the node voltages
stance of 3Q in the

P oS : .
—” out power dissipated in the resi:

circuit shown in Fig. 2(b) using nodal analysis. 7

5 ,‘37‘
ol
1! (r}
Fig. 2(1;)
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(a) Determine voltage ¥ of Fj
through the impedance
Thevenin’s theorem,

8-3(a) such that the current
G +j4) Qs zero. Use

Fig, 3(a)
(b) Inthe network shown in Fig, 3(b) find ‘I’ and verify
reciprocity theorem, 7
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S
i
Fig. 3(b)

OR

(2) Find the impedance to be connected across terminals
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A and B of Fig. 4(a) for maximum power transfer.
Find also the value of P A 7

. -
3 Ve

50 /30

Fig. 4(a)

(b) State the Superposition theorem. Find current through
5Q resistance by superposition theorem shown in

Fig. 4(b). 7

Fig. 4(b)
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5. (a

Explain resonance in series R-L-C circuit ip g
. etaj
Also derive the expression for resonant ﬁ_eq“entall.
cy.

6

9A series R-L-C circuit consists of R = 1000 Q

6. (a)
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L =100 mH and C = 10 pF. The applied voltage
across the circuit is 100 V : ¢
(® Find the resonant frequency of the circuit,

(@ Find the quality factor of the cucmt at resonang
frequency.

(@) Calculate half power frequencies.
(iv) Calculate the bandwidth of the circuit.’ 7

OR
Derive an expression for resonant frequency of the
parallel circuit shown in Figure 6(a). 6
3

®

v
Fig. 6(a)
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() A coil of 20 Q and ind 200 pH
is in parallel with a variable capacitor. The voltage
of the supply is 200 V at a frequency of 10% Hz.
Calculate :

® The value of capacitor to give resonance.
(i) The Q factor of the coil.

(iii) The current in each branch of the circuit at
resonance. T

(a) Design a prototype band pass filter section having
cut-off frequencies of 2000 Hz and 5000 Hz with
i istic impedance of 600 Q. 6

(b) Design m-derived low pass filter terminated by

600 Q and cut-off frequency of 1000 Hz
- and frequency of infinite attenuation of 1250 Hz.
Show both T and m-sections. 7
OR
(a) Explain the design of T type attenuator. 6
() Designa balanced and sy ical  type

to give 15 decibal loss. The characteristic impedance
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of the attenuator is 600 (3, Draw the netwy,

10. (a) Inthe network shown in Fig. 10(a) switch K s in
and derive the equations used.,
|
i

position “a’ for a long time. At time t =0, K is
moved to position ‘b’. Find voltage V,,(1) fort>0.

k designeq '
7 |
9. (a) Write the cquation for following voltage waveform
and find its Laplace transform, Refer Fig, a). 6

6
a 4+
viv) R ’ l in %
R ' - ' I PAR S
T th

vfgw/

Fig. 10(a)

Fig. 9(a)’

() Inthe Fig. 10(b) the switch K is moved from position
‘a’ 10 ‘b’ at t = 0 having been in position ‘a’ for a
long time before t = 0. Find the particular solution
for (i) i(t), t > 0 (ii) U,(1), t 2 0. 7

(b) Find current i(t) in the Fig. 9(b) if the switch is in
position A’ till steady state is reached and is shifted
to ‘B’ at t = 0. Use Laplace transform. 7

AR a b +

4 R v Ry
¥ \ :
T | R

: ' ig. 10(b)
Fig. 9(b) - i K0ih)
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11. (a)

(®)

12. (@
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Derive the condition for reciprocity in terms of ABCD
parameters for the two Pport network.

7

obt?xn Z-parameters of a two port network shown
in Fig. 11(b).

7

Fig. 11(b)
OR
Find the voltage transfer ratio G, ,(s) for the petviork
shown in Fig. 12(a). ’
\
Fig. 12(a)
o Contd..
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(b) For the ladder network shown in Fig. 12(b). find ’
Z, () and G, (s). 7

Toam
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Fig. 12(b)
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