16.

{a)

(b)

(a)

b

Define Z-parameters and Y-parameters and derive the equation to obtain
one set of parameters from other set. '

Oy

Define tranemission parameters and write its significance Also, find the
transmissien parameter of resultant, if two networks with transmission
parameters T, and Ty are connected in series.

PART C — {1 % 15 = 15 marks)

Consider a paralle]l RLC circuit energized by a current source i) from
time ¢ =0. Assume the components are initially relaxed.

(i)  Discuss the voltage and current aesociated with the R, L and C at
time i =0+ and t=2 if, the souree i(f) iz 3 54 DC souree. - {6)

(ii) Derive the formula for resonant frequency. (3)

(ui) Discuss the voltage and current associated with the R, L and C for
the following cases. The source i(f) is an AC source while the

frequency is lesser ‘than 7 equal to / gheater than resonant frequency
of the circuit. (6)
Or -
Consider a series RLC cireuit with L=1 mH and C = 1 #F. Assume the
components are initially relaxed.

(i) If the circuit is energised by a voltage source from time t=0,
discuss the voltage and current associated with the R, L and C at

time =0+ and f=w. ‘ (6)

(i} Derive the formula for resonant frequency. (3
(iif) Discuss the ranges for the resistor values {o operate the circuit in
overdamped, underdamped and critically damped modes. {8)
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PART A — (10 x 2 = 20 marks)

Write the formula to find the equivalent resistance offered by ‘N’ number of
arbitrary valued resistors connected in series.

A 3A current source has internal resistance of 20,
experienced hy a load of 382 while connected to the source.

Find the voltage

Write maximum power transformation theorem related to civeuits those
contain resistive and reactive components.

If a 10V voltage source has internal resistance of 500, find the maximum
current that can be supplied by the source.

Comment on the phase difference between voltage and current in a load at
resonance.

A series RLC load has R= 1k, C=1pF and L= 10 mH. Find the Q factor of
the load. .

What is the meaning of forced response?

Let a parallel LR network 1s connected to a DO source. Find the voltage across
the resiator ‘R’ at steady state.

Relate voltage and current in a two port network using Z-parameters.

Let two 2-port networks have same admittance parameters as given as
a1
10 5

parameter of resultant network.

. If these networks are connected in parallel, find the admittance



PART B — (5 x 13 = 65 marks)

11 {2) Obtain the equivalent resistance experienced by the source and power

delivered by the source shown in Figure Q.11 (a).

k :E-3

Figure Q.11 (a)
Or

{(b) Find node voltages in the cireunit shown 'Fip;u_re Q.11 (b) and find the
power delivered by the independent current source.

40

g

3A 40 Alx

Figure Q.11 (b)

12. (a) Derive Norton and Thevenin equivalent cireuit across the terminals a-b

shown in Figure Q.12 (a).

B
— —a
4o
2A 5.
.Ir fav
M
44 — b
Figure Q.12 (a)
Or
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(b

(a)

()

(a)

(b)

Find the optimum walue of load impedance 71 to derive maximum
average power from the circuit shown in Figure Q.12 (b). Also find the
maximum average power,

Jsn-

Figure Q.12 (b)

Draw the circuit of series RLC circuit and derive ithe formulae for
resonant freguency. half power frequencies, bandwidth and gquality
factor.

Or
Consider a lincar transformer with coil self inductances La, Le and
mutual inductance M between the ccils. Derive equivalent T network,

7 network and express the regpective components with the transformer
parametlers.

Let, the switch in the circuit shown in Figure ©.14 (a) maintains its
position A for a long time. At =0, the awitch moves to B, Determine
v(t} for i >0 and calculate its value at =1 and 4s.

3k

A B Ak

Figure .14 {a)
Or

Let the switch in the cireuit shown in Figure Q.14 (b) is opened at ¢ =0
Find the voltage across the inductor for all values of °f".

E=0

FES

lav L_/ y gemH

Figure Q.14 (b)
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