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[20 Q. x 0.5 = l0 marks]

A series RL circuit with R=/00 ohm and, L=50 H is excited by a DC source of 100 V
The time constant of the circuit is:
a) 2s b)0.2s c)0.5s d)5s

The transient current after I s in the circuit described in question number I is:
a) -0.135 /4 b) 0.135 / c) -7.38 A d) T.3B A

The driving point impedance of a network has pole zero locations
Z(0) = 3, the impedance function is:
. 3(s+3) ,r.L2\il #- h\ 2(s+3) gdenoteszero
' sz+2s+3 ", s2+Zs+3. x denotes pole

as shown below. If
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4. In the circuit below, the switch is closed at t=0, the current at t:0* is . . ..
a) can not be determined b) zero A

c) -lA d)lA
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A RC series circuit is applied a step voltage of value E at t=0, if the system is initially
relaxed, the steady state value of the current will be...

a) Zero a)E/n .. E -td) -e Rc,RC

6. A 0'5 pF capacitor is connected to a l0 v battery. After a long time, the voltage and
current across the capacitor will be.....
a) 0.5Vl0A b)0V, l0A. c)l0V,0A d)0V,0A

For the circuit shown below, switch is closed at t=0. The cunent across capacitor at
t=0+ is. . ...

a) 0A b)4A Q2.5A d)3.1A
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IFI(s) =6ffi5then,r(t) =

a) 3e-at - e-St

c) 3e-at - e-3t

b)Ze-+t -Se-zt
d) 3s-+t - 2e-3t

b) Open circuit reactance parameters

d) Short circuit admittance parameters
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11. For a series RLC network, with R= l0 KQ, H=l H and C=100 pF, critical resistance

is,'........
a) 100C) b)l0o c) 200 O d) 1o0o o

For a series RLC network, if the roots of characteristic equation are real and repeated,

damping ratio is...

a)>1b)<1c)=1d)inbetr,veenOandl

For the circuit given for question no. 7, switch is closed at t:0. The voltage across

capacitor at Fo is....

a) 2.sY b)7.5V c)20V d)0V

For a second order network, if the roots of characteristic equation are real and distinct

the system is known as..

a) over damped system b) under damped system

c) critically damped system d) stable system

The Laplace transform of unit step function is' "
a)i ol; c)s-1 d),-,

iF F(s) is the Laplace transform of the function /(t), then Laplace transform of

f(t-2)is.......
,1 ,rrr1r) b; e-2sF(s) c) F(e-zss) d) F(ez's)

A capacitor in time domain is equivalent to . . . .. ..in the transformed domain.

a) a parallel combination of transform impedance of I and a voltage source of *
b) a parallel combination of transform impedance of I and a voltage source of su(0)

c) a series combination of transform impedance of fi and a voltage source of su(0)

d) a series combination of transform impedance of I and a voltage source of 30)

For a PRF, which is NOT TRUE?

a) PRF must not have poles in negative half of s plane

b) PRF may have poles on imaginary axis.

c) Pole and zeros of a PRF must alternate

d) Highest power of s in numerator may differ to that of denominator atmost by

unity.

Y parameters are also called....
a) Transfer admittance parameters

c) Open circuit admittance parameters
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For the transmission parameter of a two port network,.......are known and.......are to
be determined.
a) Vt,h ... ...Vz,lz b) Vl,tz ... ...Vz,lt
c) Vz,lz ... ...Vt,lt d) VL,V, ... ...lt,lz

19. Which of the following will not work as low pass filter?

is........
a) B, a constant b) Ke't c) Kse't d) K sinrart
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20. While solving differential equation, the forced solution for the source function K
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SECTION ''B''
[5Qr ll =55marks]

Attempt ANY FIVE questions. Assume suitable values for missing data.

l. a. For the electric network shown in figure l, find the expressions for the operational t3l
impedances Z6a and 26r. Also find the driving point operational impedance across

: jl terminals a-d.
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Figure 2

v

Figure 1

For the circuit shown in figure 2, find the differential equation that relates inductor l4l
voltage v to the source voltage e. Consider that the source voltage may be time
varying. Also, find the differential equation that relates capacitor.uo*t to t'he resistor
current.

b.

c. what do you understand by initial conditions? why are they needed?
For the circuit shown in figure 3, the switched has stayed at position a for along time
enough to reach a steady state. At time f:0, the switch is changed to position D. Write
the differential equation for the current I for all times , >0. Find the initial conditions
for the current, ,(0 +),# 

^a ff. Consider

C-l.lltF, R=1000O, L=LH andL=
rca v.

t4l

C

a
Rt ' 100 R , 150

,
V L,1HC

L

2. a.

Figure 3 Figure 4

Consider the circuit in figure 4. Assuming that the circuit has been in steady state for
a long time with the switch open, determine the differential equation and the complete
time expression for the current atler the switch is closed at time t = 0. Identify the
transient and steady state components. Use the classical method to solve the
differential equation.
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b. In the network shown below in figure 5, the switch K is open and the network reaches^ t5J
steady state. At t = 0, the switch is closed. Find the current in the inductor for all
times t > 0. Sketch the current and identiff the time constant.

lu Figure6 ru
+

a

K

l1
+ l0v .tF v. (,)

5v ,.1 2H i l,

c.

3. a.

b.

100

Figure 5

Using linearity property, find the Laplace transform of: 121

x(t)=5e-6t+lO*

In the network of figure 6, switch is moved from a to b at time f = 0. Using tt.(lf]
Laplace transform method, obtain the transformed network, and solve for
i(t)and v,(t).

The driving point impedance of a LC network is given as below. Realize the network ['_
as Cauer-l form.

z(s) =ss-+ 
sj1+ +i

s4+3s2+1

What do you understand by PRF? Discuss its properties.c.

a.

t:

4. For the network function provided below, obtain the Bode magnitude plot. Use t5]
provided semi-log graph paper for the purpose.

c(c) = 
10 (s + 4)

v \e"' s (s * 1)(s' + 2s + 5)

b. Check whether the following network function of a one port network is PRF or not.

s3+5s2*9s+36(s)=ffi

Realize following network function in Foster-Il form:

Z(s) = 6ffi What type of network do you obtain?

fr

c, [.,

). a. For the network function provided below, obtain the Bode magnitude and phase plots. t
Use provided semi-log graph paper for the ru?Bt.

G(s) = s(1 +0.25s)(1 +0.1s)
Can you determine the gain margin from the plot?

A series RLC circuit is connected to a DC voltage source of l0 V with a switch that t_
closes at time F0. Find the complete expression fbr the current response r(t) through

the circuit, if R=4.8Q, L=4 H, and C=0.25 F

b

What do you understand by Bode plot? Why is it very useful?
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6 a.

b. Find the Y and
resistive

t/.

APR i 0 2017

Find the transfer function ffi *r the network shown below: Consider Rr = t4)
20 KQ, Rz = 20 KA, C7 = 100 FF , Cz = 200 ttF .

R2
+ nl a

u2U1 Cr C2

I Z paftrmeters of the t4)
network shown below:

t3l

t0

I

t,
Design a inverting active filter to meet the following transfer function:

?'(s)=+t*'0;5s*4
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