-

1

-

2

-

3

-

4

-

5

\ l-'

J A series RLC circuit consists of a resistance

R = l 0 Q,

inductance L = 0· 2 H and capacitance C = 0· 2 !l F .
Calculate the frequency of resonance. A 10 volts
sinusoidal voltage at the frequency of resonance is
applied across the circuit. Draw the phasor diagram
showing the value of each phasor.
Also calculate the value of current when I 0 volt 850Hz
voltage is applied to the circuit .
10

2.

(c) A staircase voltage v ( t ) shown in Fig. 3 ( c l is applied

to an R-L network consisting of L = 1 Hand
R = 2 Q. Write the equation for the staircase voltage
in terms of step function. Find the Laplace transform
of v ( t ) . Find the current i ( t ) in the circuit. Ora w
the waveform of current i ( t) . Assume zero current
through the inductor L before applying the voltage.
8

(a ) Define ABCD parameters. Prove that the ABCD

parameter matrix for the overall network is simply
the matrix product of the transmission parameter
matrices of each of the two-port networks in
cascade.
4+8

if- 5 ----------------------------------------.,..---,
5 4 --------------------------------,..-~
>
s

(b) In. the given network (Fig, 2 (b) } making use of

superposition theorem, determine the currents in the
resistor R 1 , R 1 and R 3 and also the current in the
voltage source E.
8

3

-------------------------~

'l ------

0

2

4

6

8

10

12

TIMEt IN SECONDS ~
Fig. 3 (c)

4.

(a ) Explain with the help of any graph the connected

graph and unconnected graph.

(b) For the given resistive network (Fig. 4 (b)), draw
the graph and five possible trees.
1 _._ 5

Fig. 2 (b)

3.

4

(a) Distinguish between the transient state and steady

state with the help of diagrams.

4

( b l Prove that the Laplace transform of any time function
f( t) delayed by time a is e
of the function F ( s ) .
4AN: EL404 (146:'\)

( 2 }

-as

times the transform
8
(Continued l
Fig.~
~AN:EL404

-

6

(1465}

( 3 )

(h)
(Tum Q;·crJ

(c) In the given network (Fig. 4 (c)) , switch K is opened
at time t = 0, the steady-state having established
previously. With switch K open, draw the transform
network representing all elements and all initial
conditions. Write the transform equation for current
in the loop. Also find the current i ( t ) in the loop.
10

(ii) the value of gradient at the point (2, 1) em,

(d) Two parallel planes of infinite-extent in the x and

y directions and separated by a distance d in the
z direction have a potential difference applied
between them. The upper plane has a potential V 1
and the lower one has a potential V0 ( V 1 > V0 ) • By
using Laplace's equation find the potential distribution
and electric field strength in the region between

rIL------l--IH_._
K

•v

2~+ 2~

the planes.

2

2

6. (a) Define the Ampere's circuital law. What is the

__.T025F

inconsistence of Ampere's law'? How does Maxwell
remove this inconsistency'? Give necessary
derivation.
2+2+3

Fig. 4 (c)

Group B
5.

6

(iii) the electric field intensity at this point.

(b) State the two magnetic boundary conditions. Prove
them.
3+6

(a) Define Gauss's law in electrostatics. Derive the
Poisson's equation from it.
2+2

( c ) Two long parallel wires separated by 2 em in air carry
current of 100 amp each. Find the force on one meter
length of a conductor.
4

( b} Draw the £-field lines in the vicinity of an isolated
negative point charge. Also draw a map of the field
lines and equipotential contours around two
equal negative point charges separated by a
distance.

7. (a) Starting from the Maxwell's equations show that in
free space wave equations are:

(c) The potential function if given by,

-)

-)

2

az£

V E =f.l£-at2

V=-t_O_

xz + yz
-)

where V is in volts and x, y are in em. Find :

and

( i) the cxpr~ssion for the gradient of the potential,

-

7

V

2

-)

a2 H

H =u£--.
. at2

9

-

8

-

9

10

(b) Find the current, which flows through R 3 , by using

2.

Norton's theorem in the network as shown in
Fig. 4.
10

(a ) Find the Fourier· series for the waveform as shown

in Fig. 2. Also, draw the magnitude spectrum.

10

1400+1 !2 60Qt

R
f(t)

I
/

/

E,

=

~ 120V

=

R,=llO

+

TL..____.T.__£_2=_65_V__.I
Fig.4

( c) State and explain the maximum power transfer

6

·theorem:

··.

4. .(a ) Find the transmission parameters for.· the network
shown in F.w. 5.
10

·. ,.._:'·.

(

Fig.2
•

\ -

~ - t

•

;"-.

•

:~_'{- -(_-_. . .!~20=1-<---.Q;,

(b) For the circuit-shown-in Fig. 3, find the current

" ttowiDB·~Jn;cthc;.,\Fcuit if the capacitor is initially
charged to voltage _V0 ~.indicated in the figure.
' ...

If

lf

'.

10

; ; •t \1/ , . . ~, .•'

Fig.S

L= 1 henry

( b ) A series RLC circuit has for its driving point
admittance pole zero diagram as shown in Fig. 6.
Find the values of R, L and C.
10

K

jro

V0 = lvolt

L--------+~~---------------'

· ..:A- - - 25 scale factor= 5

1
C=-f
2

Fig. 3

3. (a) State and explain the steps involved in Norton's

1

I\N:EL404 {1465)

Fig.6

4

th~~.

( 2 )

4AN:EL404(1465)

(Continued)
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(

~)

(Tum Over)
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(b) Explain

Gram-Schmidt

procedure

to

obtain

orthogonal basis of signals.
(c) State and explain Nyquist criterion.

3.

6.

ADPCM from quantization error point of view?

4

(b) Describe the method of optimum detection of signal

10

using matched filters. Derive an expression for
10
impulse response of a matched filter.

(a ) What is thermal noise'? Find out the expression for

available signal power in presence of thermal noise. 10

4.

(a) What are the differences between DPCM and

10

( b ) What are shot noise and partition noise '?

6

(c) What is noise equivalent bandwidth'?

4

7.

(a } What is intersymbol interference (lSI) '?Describe the

principle of a receiver which can be used to
compensate or to reduce lSI in the received signal. 10
(b) What is the technique for digital RF modulation'?

Describe the principle and construction of a Modem.
Derive an expression for bit error probability in terms
of bit energy.
10

(a) A frequency-modulated signal which is modulated by

a 3kHz sine wave reaches a maximum frequency of
100·02 MHz and minimum frequency of 99·98 MHz.

8.

Determine (i ) carrier swing, ( ii) carrier frequency,
(iii )

Define cross-correlation and auto-correlation of two
power signals. Find out spectral density function for
12
a given power signal.

frequency deviation, of the signal, and

( i v) modulation index of the signal.

12

( b ) Explain the principle of FDM and IDM? What
is IDD?

(a) Explain Sch,.varz's inequality for two power signals.

can you estimate
SNR of an envelop~ detector'? Describe the design
constraint for envelope detector.
8

( !:> ) What is envelope detector? How

8

GroupB
Groupe
5.

(a ) What is entropy of a source? How can you find
9.

maximum entropy of several alphabets '? Define code
efficiency and redundancy of codes.

8

Choose the correct answer for the following:
(i) Maxwell's equation

(b) Define channel capacity and channel efficiency for

--\

-+ ~
V xE

a discrete noisy channel. Describe the properties of
binary symmetric channel and binary erase

'dB

= -at

is actually

channel. Derive an expression for channel capacity
in terms of sampling conditioning.

2x10

12

(a) Gauss's law
W'07:4FN:EC403 {1479)
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(b) For the circuit shown in Fig.4, find the current i ( t)
using Laplace transform method. Given that
i(O+} = 2A, and vc(O+} =4V.

www.amiestudycircle.com

(b) Show that the following field vectors in free space
7
satisfy all Maxwell's equations :
8

-

Eo

H=- cos (wt- ~z)
'11

L=IH

R=2Q

ay

(c) Define magnetic scalar and vector potentials.

+

6

+

v= 10 sin2 t -

C = (1/4) F

6. (a ) Find the magnetic field and its curl at radius I within
a conductor of radius R > I carrying current I'

Vc(O)

uniformly distributed over the cross-section.

(b) Explain and derive boundary conditions for perfect
dielectric materials.
8

Fig. 4

1.

(c) State and prove Ampere''s law.

(a) State and prove (i) convolution theorem, and
( ii)

complex translation theorem of Laplace

ail

7.

10

transform.
( b ) Find

8

expression for the value of current at any

4

(a ) Establish t~e relation between fi~ld and circuit theory.
lllustrate equivalence of the two to a series circuit
with resistance, inductance and capacitance
connected across an a. c. generator.
10

instant after a sinusoidal voltage of amplitude 600 V
at 50 Hz i1: applied to a series circuit of resistance

( b ) A pair of conducting planes meet at an angle of 60°.

10 ohms and inductance 0·1 henry, assuming that the

A point charge + Q is located at a distance a from
both the planes. Find the electric field intensity at the

voltage is zero at the instant of switching ( t -= 0 ) . Also,
find the value of transient current at t = 0·02 sec.

8.

GroupB
;.

i. 02 ·4-\N: EL404 !1465)

.

~

7
( 4

l

(a) Verify whether the vector field

F= y 2 za + z 2 xay + x 2 ya

(a) Write and discuss Maxwell's equations in point and
integral forms.

10

foot of a perpendicular.

10

?.

is irrotational, solenoidal or general.

(Continued)
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CIRCUIT AND FIELD THEORY

Time : Three hours
Maximum Marks :100
Answer AVE questions, taking ANY 1WO from Group A,
ANY 1WO from Group B and AIL from Group C.
AD parts ofa question (a, b, etc. ) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss ofmarks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate fuJI marks.

Group A
1. (a ) Define the following terms of network graph
theory:
2x4
(i) Directed graph
( ii) Subgraph

(iii) Cut-set
(iv) Isomorphism.
(TurnOver)
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( b ) What is incidence matrix? Write the properties of

(b) A function in Laplace domain is given by

incidence matrix. Draw the graph corresponding to
the incidence matrix given below :

I(s) =(s+1 )/[s(s 2 +4s+4)].

5

Obtain its inverse form.
[A;] = [-

~ ~ ~ ~

5

(c) A pulse waveform is shown in Fig. 2. Obtain its

].

Laplace transform.

0 -1 -1 -1

5

f(t)

( c) For

a

resistive

network

shown

in

Fig .1,

determine the.number of branches, number of nodes,

5·0

- - - - -·-

and number of links. Also, write the network equili7

brium equation.

1·0

1·5

2·0

Fig.2

( d) In Fig. 3, switch S 1 is closed at t = 0 . Switch S 2 is
opened at t=4ms. Obtain i for t>O.
5

3Q
Fig. 1

2.

(a ) State and explain the initial and final value
5

theorem.

Fig. 3

S'09 :4AN:EL404 (1465)

( 2 )

(Continued)
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3.

(b) Find the z -parameter for the circuit model shown

(a) Find the Fourier series of the waveform shown in

Fig.4.

in FYg.6.

12

Ab1
1t

LJ I

21t

31t

41t

+

>

l
VI

wt~

5

sn

II

12

l

+

5Q

0·5/3

v2
/3

I

Fig.4
• Fig. 6

(b) In the network, shown in Fig. 5, find Vel V. Also,
find pole zero locations.

8

( c ) What should be the value of R L so that the maximum
power can be transferred from the source to R L as
shown in Fig. 7 . Also, calculate the maximum power
which canbe transferred to R

+

L •

10

lF

V(-)

2

Fig. 5

4.

(a) What is the ABCD parameter model of a two-port

Fig. 7

network? How can you express z parameters in
terms of ABCD parameters?

S'09: 4AN: EL404 (1465)

( 4 )

5

S'09: 4AN :EL404 (1465)

( ContinUQd)

AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)

32

( 5 )

EMAIL: pcourses@hotmail.com Ph: (01332) 266328, 9412903929, 9897394020

(Tum Over)

7.

GroupB

(a ) State and explain Biot -Sevart' slaw for static magnetic

fields as applied to different types of current
S.

(a ) State and explain the following :

3x4

distributions.

10

(i) The gradient of a scalar field

( b ) Derive the expression curl H = J.

(ii) The divergence of a vector field

(iii) The curl of a vector field

4

( c) Explain the following terms :

(iv) Solenoidal vector.
( i) Magnetic vector potential

( b ) State and explain the (i) divergence theorem, and

(ii) Stokes theorem.

(ii) Scalar magnetic potential.

2+2

8. (a) State and prove Poynting theorem. Also, calculate the

( c ) A vector field is given by

10

average power density.
· E=ya K -2·5x a y +3a Z
(b) Write and explain differential and integral forms of

at a point P ( 4, 5, 2 ). Calculate the divergence of
Eat point P.

Maxwell equations.

10

4

Groupe

6. (a) State and explain the Gauss's law in differential
form.

Also,

develop

Poisson's

and

equations.
(b ) A

finite
2

9. Explain the following in brief:

Laplace
10

sheet

2x (x + y 2 +4)

3/2

of
c/m

charge
2

density

lies in

(i)

2x10

Norton theorem

( ii) Properties of Hurwitz polynomial
Qs =

(iii ) Q -factor
,

z=O plane

( iv) Transient response of R- L series circuit having d.c.

for 0 :::: x:::: 2m and 0 :::: y:::: 2m. Determine the
electric field intensity at point (0, 0, 2) m .
S'09: 4AN :EL404 (1465)

( 6 )

excitation.

10
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CIRCUIT AND FIELD THEORY

· Time : Three hours
Maximum Marks : 100
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group Band ALLfrom Group C.
All parts of a question (a, b, etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A
l.

(a) What is convolution? State and prove convolution
theorem.

6

(b) Obtain inverse Laplace transform of I (s ), when

6

l(s) = 250/(s2 + 625) (s + 2)

2.

(c) A step voltage of 100 t u (t) volts is applied across a
series RC circuit where R = 5 K-ohm and C= 4
J.LF. Find the voltage drop across the resistor
R and show that it is approximately equal to 2 V.

8

(a) Briefly explain what do you mean by 'symmetry'
in Fourier series.

5

39

(b) Obtain the expression of the RMS value of a periodic
complex wave.

4.
8

current at resonance is given by

[c]''2

(c) How do you obtain the expression of power with

non-sinusoidal voltage and current?

3.

(a) In a tank circuit (Fig. 3), show that the circulating

l=VL

7

for an a.c. supply voltage of V volt. Neglect any
10
resistance of the pircuit.

(a) For the network, shown in Fig. I, draw (i) the

oriented graph,(ii) select a tree using the LC branch
of the original network, (iii) obtain the cut set
matrix, and (iv) find number of twigs and links.
10
/2

c

M

~

2H

2F
Fig. 3
Fig. 1

(b) Find the pole zero locations of the current transfer
ratio (J/11) ins-domain for the circuit shown in Fig. 4: 10

(b) Find Thevenin 's equivalent network of the circuit
acrossXYterminal (Fig. 2):
10

lH

X+

lOOn

50
Fig. 4

Group B
5.

y
Fig. 2

40

(a) Obtain an expression of the gradient of a scalar field
and find its magnitude.
10

41
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CIRCUIT AND
,, FIELD THEORY
Time : Three hours

.

Maximum Marks : 100
Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.
All parts of a question (a, b, etc. ) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat !sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
Figures on the right-hand side margin indicate full marks.
Group A

....
1

(a)
of the periodic function, f(t). are orthogonal.
(b) Determine the current in 50 resistor for the circuit
shown in Fig. 1 by using supernode analysis.

20

!OAt !30~

20V

+o-

!IQ
Fig.l

42

~I~V ,20

5
7

(c) In the given network (Fig. 2), while switch. K, is

3.

closed before. time t = 0, the steady-state is
established. With switch K open at time t 0.
dr:lW the transform network representing all
elements and all initial conditions. Write the
transform equation for current in the loop. Also,
find the current, i(t), in the loop.
3 + 2 +3

(a) A two port network is shown in Fig. 3, where the
block represents a network of resistors. A resistor, R,
. is connected at the output as shown in the figure. the
given conditions of the network are :
( i) When R oo, V = I 0 V
(ii) When R = 0, /= 5 A.
Find the value ofV when R = 8 0 using the concept
of Tbevenin's theorem.

K

I

+
Network
of
Resistors

rvs

20

R

0·25F
Fig.3
Fig. 2

(b) For the two-port network shown in Fig. 4, determine
the driving point impedance, 1( s ), and driving point
admittance, Yu(s). Also, find the transfer impedance,

z:

(a) A coil of inductance Land resistance R is in paralkl
with a capacitor of capacitance C. Show that the
resonant frequency is

z21

(s).

100

lo---~/\lv---~--------~2

1
fo = 27t

2H
(b) Write two-port z-paramcter and ABCD parameter
equations. From z-parameter equations, derive
expressions for ABCD parameters in terms of
z-parameters.
4+4

l'o-----......L------c 2'
Fig. 4

(c) The z-parameters for a two-port n~tWork are:

(d) Draw the pole zero diagram for the given network
function, /(s), and hence find the time domain
behaviour from this pole and zero plots.
2+ :
20s
/(s) (s+5)(s+2)

zi 1 = 40 0, z22 = 30 0, z 12
z21 = 20 0. Compute
the transmission parameters for the n-etwork. Also, '

write network equations using these two types of
parameters.
4+2

4.

(a) The voltage across an inductor is given by
v(t) = te-• volt at I~ 0. Obtain the expression for the

current through the inductor. Assume the value of
the inductance of the inductor to be 10 mH.

(b) Give the statement and proof of the electric

boundary condition involving normal component of
displacement density vector. What would be the
statement of this boundary condition when one of
the two media is a metal conductor ?
2+3+ 1

4

(b) Prove that the Laplace transform of any time
function, f(t), delayed by time a is e-as times the

(c) A 1 m long wire carries a current of 10 A and
makes an angle of 30° with a uniform magnetic
field B = 1·5 weber/m 2 • What is the magnitude
and direction of the force acting on the wire ?
3+1

transform of the function F(s).
(c) A staircase voltage, v(t), shown in Fig. 5, is applied
to an R-L network consisting of L = Ill and
R = 2 n. Write the equation for the staircase

6.

voltage in terms of step function. Find the Laplace
transform ofv(t). Find the current i(t) in the circuit.
Draw the waveform of current i(t). Assume zero
current through the inductor, L, before applying the
3 +2+ 5+ 1
voltage.

i
~

0

>

(a) State Faraday's laws of electromagnetic induction.
(b) What is the conservation of charge rule ? From

2 +4

tbis principle, prove that

v.) + ap;ar =o
(c) Two parallel planes of infinite-extent in x and y

directions and separated by a distance d in z
direction have a potential difference applied
between them. The upper plane has a potential
V1 and the lower one has a potential V0 (V1 > V0 ).
By using Laplace's equation, find the potential
distribution and electric field strength in the region
between the planes.

I

5

4

s3
;;.

2+~

(c) Define poles and zeros and their importance.

2

(d) Determine the divergence of the vector field:
0

4

4

p= x 2 yzax + xzaz

6

Time t in sec -+
7.

Fig. 5
Group B

5.

7

(a) What do you mean

by potential energy of a
system ? Prove that the potential energy of a
system of N charges is given by

_1_"

U=.!_ ~ V =.!_ ~
qiqj
2 ~ q, ' 2 ~ 4m~ ~ r..

(a) Define the Ampere's circuital law. What is the

inconsistence of Ampere's law? How does Maxwell
remove this inconsistency ? Give necessary
2+2+6
derivation.

i=l

i=l

j'l'l

I]

where symbols have their usual meanings.

43
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Group A
1.

(a) Find the Thevenin's equivalent of the circuit across
X- Y of the circuit shown in Fig. 1 :
6

X

41s

~------------~Y

Fig. 1

45

( b ) Determine the voltage ratio

transfer function

( G 12 = Vzl V1 ) for the network shown in Fig. 2 :

(b) For the circuit shown in Fig. 4, determine ( i) resonant
frequency, (ii) total impedance of the circuit at
resonance, (iii) bandwidth, (iv) quality factor, and
( v) show the graph of capacitive and inductive
susceptance with frequency.
5 x2

8

+

250

Fig. 2

0·5H
Fig. 4

3. (a) (i) Current and voltage profile of an element vs. time
are given in Fig. 5 :

(c) (i) Write the necessary condition for deriving point

impedance.

3

I

(ii) Write the condition of reciprocity and symmetry

in two port parameters.

Voltage
2

Current
lA

3

Volt

I

2.

shown in Fig. 3 :

t

15

(a ) Determine the Z and Y parameters for the circuit

(in sec)

10

5

(in sec)

Ttme

(a)

Fig. 5
Determine the element, s , and fmd its value.

r----<~>---------~

(ii) In the circuit shown in Fig. 6, find Vx ?

+

Fig. 3

Fig. 6

46

fime

(b)

3
3

(b) The reduced incidence matrix is given by

[A

(i)

J=

1

2

3

4

~ r~

1

0

-1

3l-1

5

6

0

0

1 -1

0

~]

0 -}

0 -1

( b ) Find the Fourier series of single rectangular pulse
shown in Fig. 9 :
8

8

r(t)
I

Draw the graph corresponding to this matrix?

-1

IV

I

+2

0

( ii) Determine number of KCL equation.

>t

4

Fig. 9

(iii) Determine number of KVL equation.

( c ) Determine the RMS value of f ( t

) :

4

(iv) Determine rank of the graph.
f(t) = 3 + 4sin(wt)

(c) In the network, shown in Fig. 7, the switch K is in
position A for a long period of time. At t= 0, the
switch is moved from A · to B. Find V2 ( t ) using
Laplace transformation method. Assume that the
initial current in the 2-H inductor is zero.
6

p
IV

+ 5 cos (2wt)

GroupB
S.

(a) (i) State Gauss's law and develop its mathematical

5

furm.

K

(ii) Show that the expression for divergence of D,

Of.--B----.-----.....-'----0

div D= f!v·

lH

/20

5

(b) Derive Laplace's and Poisson's equation in cartesian,
cylindrical and spherical co-ordinate systems.

4.

Fig. 7
(a ) Determine Laplace transform of the periodic,
rectified half-sine wave as shown in Fig. 8 :
8

f

(t)

6.

v\ ( \
T/2

S'Jl :4AN:EL404(1465)

T
3T/2
Fig. 8

( 4 )

( a ) Show that the energy density in electrostatic field is

1!2(IDI 2/E).

At"'"""---/"'<;.

10

4

P= 10 a:r - 3ay + 5a7.
n (- m ) is located at Q (2, 4, 1) in free space. Find
V at ( i ) P ( x , y , z ) , and ( ii ) (5, 1, 0).
12

(b) A dipole having a moment

(c) Define the type of dielectrics polarisations.

T

S'll :4At'\I:EL404(1465)
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( 5 )

4
(Tum Over)

7.

(a) State and explain Stokes's theorem and Poynting

theorem.
(b) If B = 0·05 x

(iii) For the given circuit, find the power loss in 3Q

5+5

resistance :

ay

T in a material for which xm = 2·5,
find (i) !Lr• (ii) fL, (iii) t1, (iv) M, ( v) J.
5x2

8.

(a ) The electric field intensity of 300 MHz uniform plane

(a) 27 W
(b) 12

wave in free space is given as

I; =(20+ )50) (a.. +2aY)

w

e-JPzv;m

Find (i) w, (ii) ).., (iii) v, and (iv)

(c) OW

~-

8

(d) 6W

(iv) The voltage waveform shown in the given figure, the
equation for V ( t) is

(b) Write the equation of Faraday's law, Ampere's
circuital law, Gauss's law (magnetic) in differential
form and integral form for time varying fields.

V(t)

12

A
Groupe

9.

Choose the correct answer for the following:
(a) (A!T)+[u(t)-u(t-T)]

( i) The superposition theorem is-essentially based on the

(b) (T!A)+[u(t)-u(t-T)]

concept of

(c) (A IT) (t-1) [u(t)- u(t- T)]

(a) reciprocity.

(d) (A!T)tu(t)

(b) linearity.
( v) In the series RLC circuit, frequency less than the
resonant frequency,

( c ) duality.
(d) non-linearity.

(a ) circuit is capacitive.

( b ) circuit is inductive.

( ii) If z = 3 + 4 j, then the conductance is

( c ) circuit is resistive.
(d) no effect.

(a) 3

(b) 1/3
( vi) The electric field lines and equipotential lines

(c) 3!2s

( a ) are parallel to each other.
( b ) are one and the same.

(d) 4/2s
S'll: 4 AN: EL404 (1465)
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Group A
1.

(a) In the circuit, shown in Fig. 1, find Norton.•s equivalent
circuit across (rL) :
10

Fig. l

50

(b) In Figs. 2 and 3, obtain V0 and establish reciprocity

(b) Write the equations for Y-parameter representation of

a two-port netwrok and develop the conditions of
reciprocity and symmetry in Y-parameter network. 10

10

theoren1:
I

3.

20

Laplace transformation of two functions. .

+-:--,

j2Q
..___

v

-j40

__,__ _-1.- __; -

through the inductor being2 A, the initial voltage is
10 V. Assume L = 1 Hand C = 0·5 F. Find the voltage
across the capacitor at t = (0 +) using Laplace
transformation technique.
10

0

j

I

l

l

20

1

i(0-)=2A
.
I

+j20

-·j4

L

n
Fig.5

4.

(a) Find the pole zero locations of the current transfer ratio

(1/11) in the s-domain for circuit shown in Fig. 6.

Fig.3

2.

10

(b) In a LC circuit, shown in Fig. 5, the initial current

Fig.2

-

(a) Establish analytically the concept of convolution using

IH

(a) Find the value ofR 1 in Fig. 4 such that the given circuit

10

is resonant.

q;I

-~

~,

R2=100

I

I

IJl.
-/40.

10

t ;m'll00Q
2

I

I

Fig.6
(b) What are tie~szt and cut-set matrices? Establish the

o--------------------------~
Fig.4

orthogonal relationship between these two matrices.

51

10
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Group A
1.

(a) Differentiate between even function geometry and odd

4

function geometry.

(b) Obtain the Fourier analysis of the waveform shown
in Fig. 1:
12

t
Fig. 1
(c) Find the expression of power with non-sinusoidal
voltage and current.

4

{Turn Over)
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AMIE(I) Study Circle, Roorkee

(a) What is reduced incidence matrix ? Develop the
reduced incidence matrix of the graph shown
in fig. 2:

www.amiestudycircle.com

and inductance 0·1 henry, assuming that the voltage is
zero at the instant of switching (t = 0). Also, find the
value of transient current at t = 0·02 sec.
10

6

Q)r-1-~-@...,2_~2-....,.0)

4.

(a) Find the inverse Laplac_e transform ofthe following:
2x6
s+1
(i) F(s)

(b) Find the current i (t), using Laplace transform method,
for the circuit shown in Fig. 4. Given: i(0+)=2A and
vc (0+) = 4 v.

Fig.2
(b) Define the following terms of network graph theory :
(1) Incidence matrix, (ii) oriented graph, and (iii) loop.
3x2
(c) What do you understand by twig matrix and link
matrix ? Draw the graph and write the tie-set matrix
8
with reference to Fig. 3 :

R=2Q

L=lH

+
V= 10 sin 2t

8

+
C=(l/4)F ....-,.... Vc(O)

-

Fig.4

GroupB

5.

Fig.3
3.

(a) State and prove (I) convolution theorem, and (it) com10
plex translation theorem of Laplace transform.

(b) Find an expression for the value of current at any
instant after a sinusoidal voltage ofamplitude 600 V at
50 Hz applied to a series circuit of resistance 10 ohm
S'12:4AN :EL404 (1465)

( 2 )

6.

(a) Find the magnetic field and its curl at radius r within a
conductor of radius R > r carrying current/, uniformly
distributed over the cross-section.

8

(b) Explain and derive boundary conditions for perfect
dielectric materials.

8

(c) State and prove Ampere's law.

4

(a) Write and discuss Maxwell's equations in point and
integral forms.

7
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Time : Three hours
. Maximum Marks : I 00
Answer

FIVE

ANY TWO

questions, taking ANY TWO from Group A,
from Group B and ALL from Group C.

All parts of a question (a,b,etc.) should
be answered at one place.
Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.
Any missing or wrong data may be assumed suitably giving
proper justification.
· Figures on the right-hand side margin indicate full marks.
·Group A
1.

(a) By loop current analysis, find the voltage, V2, which
results in zero current through the ohm resistance
(branch AB) in the network shown in Fig. I.
lO

---i-

~-V1 =50~

-}20.

l __

v2 =?•

-- _!_
Fig. 1

(b) For the network shown in Fig. 2, draw the graph, a
lO
tree, tie-set schedule and find the loop currents.

56

IOQ
ton
B
c·~----~nJVV~--~----'VV'VV~--,

50

(b) Using Thevenin 's theorem, find the current in the I

n

resistor in the network shown in Fig. 4.

10

v
lA

]Q

A
Fig.2
2.

(a) State and briefly explain the initial and final value

Fig.4

theorem in Laplace domain. A function in Laplace
domain is given by

4.

designed to charge bandwidth of 50 Hz. Determine
the values of L and C so that the circuit resonates at
250Hz.
10

F s _ 2(s+4)
( )- (s+3)(s+8)
Find the initial and final values.

10

(b) A series RLC circuit consists of 50 Q resistance,
0·2 H inductance and 10 J.lF capacitance with applied
voltage of20 V. Determine resonant frequency. Find
Q-factor of the circuit. Compute the lower and upper
10
frequency limits and the bandwidth of the circuit.

(b) A series RL circuit is energized by a d.c. voltage of

1·0 V by switching it at t = 0. If R = 1.0 ohm; L = 1·0
H, find the expression of the current using convolution integral.
10

3.

Group B

10

(a) Find the values of V1 and V2 in Fig. 3.

5.

6.

SA

lOA

(a) A RLC series circuit of 8 Q resistance should be

(a) State and prove Stokes' theorem.

10

(b) State and prove uniqueness theorem.

10

(a) Obtain an expression for the magnetic field intensity
10
due to infinitely long current carrying conductor.
(b) Derive the expression for the boundary condition at
dielectric.
10

7.

(a) State and explain Faraday's law.

10

(b) Derive an expression for the energy stored in
magnetic field.
10

Fig. 3

57
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Group A
1.

(a) A voltage source, v(t), is connected across a capacitor
of2F. Fino the energy stored in the capacitor from
t = 0 to 10 sec, if v(t) = fe- 21 •

8

(b) Initially, k is atx. At t = 0, the switch is shifted toy. Find
the voltage at t > 0 across ab. Assume zero initial
condition for L 2 (Fig. I).
12

10

.-----.-------.-----~

2H

a

20

~----------~-------L------~----·h
Fig. I

59

2.

(a) Define the terms : (i) Graph, (ii) tree, and (iii) link.

4.

3x2

(b) A resistive network is shown in Fig. 2. Obtain the cut
set matrix.

(a) Define poles and zeros of a network function. Explain

the procedure of finding the time-domain response from
pole and zero plots.
10

8

(b) A R-L series circuit is in parallel with a pure

resistance R 2 as shown in Fig. 4. The combination is
connected across a 10Hz source (a.c.). The power
delivered to do the resistance is I 00 W. Find the value
of the inductance. Assume V= 50L0°V R = 10 Q·
'
I
'
R2 =50 Q and/= 10Hz.
10
r6
Fig.2

(c) A reduced incidence matrix of a graph is given by

V(-)

1

0

0

0

[A]= [:

-1

1

-I

0

Fig.4

-1

0

-1

0

-1

Group B

Obtain the number of possible trees.

5.

6

(a) Write the statements of two electric boundary

conditions. Prove them.

3.

12

(a) Find the Tbevenin's equivalent across x -y in the

network shown in Fig. 3 :

(b) Determine the divergence of the vector field
P = x2
+ xz Z. Give the physical interpretation of
the equation V . B := 0.

10

yz x

6.

8

(a) Define Ampere's law. Prove that it is not consistent

with time varying current. Explain how Maxwell
removed this inconsistency. Describe the consistency
of modified Ampere's law when applied to a capacitor. 12
Fig.3

(b) Write short notes on scalar and vector magnetic
potentials.

(b) Show that the transmission parameter matrix for the

entire network is simply-the matrix product of the
transmission parameter matrices of each of the
two-port networks connected in tandem.
10

7.

(a) State and prove uniqueness theorem.
(b) If a bar magnet moves normally towards or away

60

8
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