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The figures i the margin mdicate full marks for the questions.
Answer question No. 1 and any four from the rest.

1.  Answer the following (MC Q/ Fill in the blanks) : (10 % 1=10)

(1) “The algebrac sum of the powers in all Sranches of thke network at any
mstant 18 zero' 1¢ valid when

(a) The network obeys KCL

(by The network obevs KVL-

(¢) The network obevs both KCL and KVL
(d) None of the above:

(1) The coupling between two magnetically coupled coils 15 said to be ideal if the:
coefficient of ccuphng 15

(a) Zero (b 2
() 1 (d) 0.5

(1) A resistance having rating 10 ohms, 10 W islikely to be a
(a) Metallic yesistor (h) Carbon resistor
(¢)  Wire wound resistor (d) Vanable resistor
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(iv} In Thevenin's theorem spplhed to A.C. cireait, any linear network can be
replaced by a voltage source

(@) Inseries with an impedance

(b} In parallel with an impedance

{¢) Inseries wath a resistance ‘scif.j

td) In parallel with a resistance o
(v) The iaductance of an iron-core ¢oil decreases if

() The number of turns 1s decreased

{(b) The ron core 1s removed

i

(c} The length of the coil decreases
(d) None of the above

(vi) The graph of an eloctrica, network has n nodes and b branches. The number
of links with respect 1o the chotce of & tree 1s

(vit) If the flux of two mutually coupled coils oppose each other then the
equivalent inductance 1s given by

(a) L=Li+L,+2M o () L=li+le-2M
(¢} L=Li+L:4+4M (d) L=Li+L:-4M

(viti) A twc port network has transnussion parameters A, B, C. D. The condition
of rec:prociiy 1s

(a) AC-BD=1 (h) AD-3C=1
(c) AB-DC=1 . {d) BC-AD=1

(ix) Which one of the followinz 18 & true for an inadence matrix?
(a)  Algebraic sum of the column entries of an incidence matrix is zero
(b) Determinant of the incidence matyrix of 3 closed loop is zero
(¢) Both the above statements are true
(d) Nome of the above

(x) For an R-C driving point impedance function, the poles and zeros
{a) should alternate on the real axis
(b) should alternate on the negative real axs
(¢} should alternate on the imaginary axis

(d) can he anywhere on the left half- plane

e
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In the network of Fig. 2 the reststame of 4 Ohm is changed to 2 Ohm. Verify
the compensation theorem. AT G sl iy (6)
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(a) The reduced incidence matrix of an orented graph 15 ()

T0 -1 1 0 0] -

-1 0 0 0 1

(i)  Draw the oriented graph
(ii) How many trees are possible for this graph?
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(b) The fandamental cut set matrix of a4 network 1s given as follows : (5)

Twigs Links »\0‘,‘-":
o
a c e b d f &
- t\ \“_.:\ 1.’)
T 00 I 0 a o RN
0 10 0 11
0o 01 1 11 X3

Draw the oriented graph

(¢)  For the graph shown in Fig.5 , write the tie-set matrix and fout set matrix,
(5)

(M
-

s

4. (2) In the two mesh network shown in Fig.5, find the currents which Tesult

when the switch is closed, (5)

(b) In the network shown in Fig6. at t = 0, the switch is opened, Calculate v |
dv/dt and d*/ dt2 att=0
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{¢) A parallel circuit compnses of two branches 1s exated by a current source of
10uft)A through a switch. First branch is a resistance of 3Q and the second
15 a resistance 2Q in series with an inductance of 1H. At v=0) sec the circuit
1= energized by closing the switch. After t=0.5se¢, the switch is opened
again. Derwve the expression of current in the circuit. And plot current Vs

Time.

5. (a) Denve the condition of reciprocity for ABCD parameters, C(4)

(h) Draw the h-parameter model of a 2-port network. Define the parameters

with respective units and give the model equations. (5)

(¢) The following readings are obtained expermmentally for an unknown two
port network : (G)

Vi Va L I

Outputdpen 100V 60V 10A 0

Inputopen 30V 40V 0 3A

Compute the Z parameters. Also draw the Z parameter equivalent circun for
the above circuit.

6. (a} Determine the range of values of 'k’ so thar the polynomial e (5}
s R T & I :r‘ b B
Pis) = g%+ 332+ 25 + k 1s Hurwitz? Arvie Mtk waEI
(v awnhiah :'.‘f"\n?
(b) Test whether F(s) = (s*+ 1)/ (s'+ 4s) is a positive real function ? (5)]

(¢} Realize the network having admittance function Y(s) = (4s2 + 68) / (2 + 1)
(5)

7 (&) Compare the properties of different traditional and modern dielectric
materials used i capacitors. (D)
(b)  Write short notes on the following (3x2=6)

(1)  Metal film rvesistors

(11} Tolerance and temperature stability of resistors

(111) Properties of inductor core
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(¢) Forthe eircuit shown Fig.7, obtain the branch currents (4)
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