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(a) For an unloaded cable with R > > wL and wC > > G, derive expressions for
the attenuation constant a and phase constant, phase velocity ompose

them with those of distortion less Loss Lines. [8+8]
(b) A transmission line having negligible losses and a charadferi impedance of
at the open

30052 is one quarter wave length long. What will beffhe
circuited receiving end when the other end is ceun 0 Agenerator of emf
1V and 512 resistive internal impedance?

(a) Establish Poisson’s and Laplace’s equ s Thom Gauss’s law.

(b) Obtain the expressions for the d the potential due to a small electric

dipole oriented along z-axi [8+8]
(a) Compare the mod A&n demerits of Rectangular wave guides and
Circular wave guiles 8]
i — wave guide has

= 2080 n (50my)e’%*V /mat15GH 2.
is being propagated [2+343]

(a) For a parallel plane wave guide having z-propogation, explain the nature of
variation and sketch the variation of E and H for T'M;, waves.

(b) Starting from the characteristic equation for propogation constant, establish
the mathematical relations for the characteristics of TE and TM waves in a
parallel plane guide. [8+8]

(a) Show that for any uniform transmission line the following relations are valid.

Zo =\Zoc, Zsc Tanh P1 = ,/Zs¢

Zoc
What will be their modifications for loss less lines? 8]

(b) Short-circuited and open-circuited measurements at frequency of 5000 Hz on
a line length 100 km yields the following results:

Zoc = 570 |—48°

Zsc = 720 [34°

Find the characteristic impedance and propagation constant of the line. [§]
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6. (a) Define uniform plane waves. Solve the wave equations for uniform plane waves
in a medium of conductivity ¢ and hence establish the relations for propogation
constant, attenuation and phase constants in terms of o.

(b) Explain the characteristics of the propogating waves in a good conducting
medium. [10+6]

7. An infinitely long straight conducting rod of radius ’'a’ carries a current of I in

A -

+ Z direction. Using Ampere’s Circuital Law, find H in all regions and sketch the
variation of H as a function of radial distance. If I = 3 mA. and a = 2 cm., find H
and B at ( 0, lem., 0) and (0, 4cm., 0). [4+6+6]

8. A y-polarized uniform plane wave with fields (E;, H;) and a frequeng 00 MHz
propogates in air in the 4+ x direction and impinges normally
ducting plane at x = 0, assuming the amplitude of E; to_b&6
phasor and instantaneous expressions for.

bly con-
write the

E; and H; of the incident wave.

E, and H, of the reflected wave

(a
(b
(c

(d) Determine the location ne @
Z€ero. {

Er and Ht of the total wave in ai

)
)
)
) ducting plane where Er and Hr are

[4+44+4-+4]
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1. An infinitely long straight conducting rod of radius ’a’ carries a current of I in

A J—
+ 7 direction. Using Ampere’s Circuital Law, find H in all regions tch the
variation of H as a function of radial distance. If I = 3 mA. and g = nd H
and B at (0, lem., 0) and (0, 4cm., 0). [44-6+-6]
(a) Compare the modes, merits and demerits of R ula e guides and

Circular wave guides. 8]
(b) An air filled 5em — 2¢m wave guide has
E. = 20sin(40mz) sin (50my)e?®*V /m

i. What mode is being prop [24+3+3]
ii. Find 3
iii. Determine E,/Hgand »
(a) Define uniforus aves. Solve the wave equations for uniform plane waves
in a medi Wity o and hence establish the relations for propogation

characteristics of the propogating waves in a good conducting
medium. [104-6]

. A y-polarized uniform plane wave with fields (F;, H;) and a frequency of 100 MHz
propogates in air in the + x direction and impinges normally on a perfectly con-
ducting plane at x = 0, assuming the amplitude of E; to be 6 mV/m, write the
phasor and instantaneous expressions for.

E; and H; of the incident wave.

b) E, and H, of the reflected wave

(c
(d) Determine the location nearest to the conducting plane where Ep and Hyp are
Z€ro. [4+4+4+4]

(a
(

Er and Hp of the total wave in air

)
)
)
)

(a) For a parallel plane wave guide having z-propogation, explain the nature of
variation and sketch the variation of E and H for T'M;, waves.

(b) Starting from the characteristic equation for propogation constant, establish
the mathematical relations for the characteristics of TE and TM waves in a
parallel plane guide. [8+8]
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6. (a)
(b)

7. (a)

Establish Poisson’s and Laplace’s equations from Gauss’s law.
Obtain the expressions for the far field and the potential due to a small electric
dipole oriented along z-axis. [8+8]

Show that for any uniform transmission line the following relations are valid.

Zy =~"Zoc, Zsc Tanh P1 = /75
What will be their modifications for loss less lines? 8]

Short-circuited and open-circuited measurements at frequency of 5000 Hz on
a line length 100 km yields the following results:
Zoc = 570 |—48°

Zsc = 720 [34°

Find the characteristic impedance and propagation co ntof the line.  [§]
For an unloaded cable with R > > wL and wC > de xpressions for
the attenuation constant o and phase constant; e city and compose
them with those of distortion less Loss Lin@s. [8+8]

A transmission line having negligible 1 a characteristic impedance of
30012 is one quarter wave len g. at will be the voltage at the open
circuited receiving end w d is connected to a generator of emf
1V and 512 resistive in 1 impedance?

. \Q\g
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(a) Establish Poisson’s and Laplace’s equations from Gauss’s law.
(b) Obtain the expressions for the far field and the potential due to electric
dipole oriented along z-axis. 8+8]

A y-polarized uniform plane wave with fields (F;, H;) and cy of 100 MHz
propogates in air in the 4+ x direction and impinges 1y erfectly con-

ducting plane at x = 0, assuming the amplitude of W, mV/m, write the
phasor and instantaneous expressions for.
(a) E; and H; of the incident wave. V

)

(b) E,. and H, of the reflected w.
)
)

(¢) Er and Hy of the total gave iig@ir
Determine the loc nearest to the conducting plane where Ep and Hp are

(d
7ero. [4+4+4+4]

(a) For a parallel glaneS#ave guide having z-propogation, explain the nature of
vari x‘ ketch the variation of E and H for T'M;, waves.
fram the characteristic equation for propogation constant, establish

the mathematical relations for the characteristics of TE and TM waves in a
parallel plane guide. [8+8]

. An infinitely long straight conducting rod of radius ’a’ carries a current of I in

A J—
+ Z direction. Using Ampere’s Circuital Law, find H in all regions and sketch the
variation of H as a function of radial distance. If I = 3 mA. and a = 2 cm., find H
and B at ( 0, lem., 0) and (0, 4cm., 0). [4+6+6]

(a) For an unloaded cable with R > > wL and wC > > G, derive expressions for
the attenuation constant a and phase constant, phase velocity and compose
them with those of distortion less Loss Lines. [8+8]

(b) A transmission line having negligible losses and a characteristic impedance of
30052 is one quarter wave length long. What will be the voltage at the open
circuited receiving end when the other end is connected to a generator of emf
1V and 52 resistive internal impedance?

(a) Define uniform plane waves. Solve the wave equations for uniform plane waves
in a medium of conductivity ¢ and hence establish the relations for propogation
constant, attenuation and phase constants in terms of o.
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(b) Explain the characteristics of the propogating waves in a good conducting
medium. [10+-6]

7. (a) Compare the modes, merits and demerits of Rectangular wave guides and
Circular wave guides. 8]

(b) An air filled 5em — 2¢m wave guide has
E. = 20sin(407z) sin (50my)e??*V /mat15G H 2.

i. What mode is being propagated [2+34-3]
ii. Find ¢
ili. Determine E,/H,andE,/H,.

8. (a) Show that for any uniform transmission line the following relal e valid.
%o = 7w, Zac Tanh P1 = [ %2 é

What will be their modifications for loss less lines? 8]

(b) Short-circuited and open-circuited measuremen $\cy of 5000 Hz on

a line length 100 km yields the following r

Zoc = 570 |—48°
Zsc = 720 [34°
Find the characteristic imapeda ropagation constant of the line. [§]
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(a) For an unloaded cable with R > > wL and wC > > G, derive expressions for
the attenuation constant a and phase constant, phase velocity ompose

them with those of distortion less Loss Lines. [8+8]
(b) A transmission line having negligible losses and a chara impedance of
30052 is one quarter wave length long. What will beffhe at the open

circuited receiving end when the other end is ¢
1V and 512 resistive internal impedance?

O

(a) Define uniform plane waves. Solve the ations for uniform plane waves
in a medium of conductivity o ane
constant, attenuation and

(b) Explain the characteri of 1
medium.

asc conhstalits in terms of o.
e propogating waves in a good conducting
[10+6]

(a) Show that unifopm transmission line the following relations are valid.

[z
nhPl = %

eir modifications for loss less lines? 8]

ength 100 km yields the following results:
Zoc = 570 |—48°
Zsc = T20 [34°

Find the characteristic impedance and propagation constant of the line.  [§]
(a) Compare the modes, merits and demerits of Rectangular wave guides and

Circular wave guides. 8]

(b) An air filled 5¢m — 2cm wave guide has
E. = 20sin(40mx) sin (507y)e’%*V/mat15GH 2.
i. What mode is being propagated [2+3+3]
ii. Find 8
ili. Determine E,/H,andE,/H,.

(a) For a parallel plane wave guide having z-propogation, explain the nature of
variation and sketch the variation of E and H for T'M;, waves.
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(b) Starting from the characteristic equation for propogation constant, establish
the mathematical relations for the characteristics of TE and TM waves in a
parallel plane guide. [8+8]

6. (a) Establish Poisson’s and Laplace’s equations from Gauss’s law.
(b) Obtain the expressions for the far field and the potential due to a small electric
dipole oriented along z-axis. [8+8]

7. An infinitely long straight conducting rod of radius 'a’ carries a current of I in

A J—
+ Z direction. Using Ampere’s Circuital Law, find H in all regions and sketch the
variation of H as a function of radial distance. If I = 3 mA. and a = 2 ¢, find H
and B at ( 0, lem., 0) and (0, 4cm., 0). 4+64-6]

8. A y-polarized uniform plane wave with fields (E;, H;) and a fg€qu 100 MHz
propogates in air in the + x direction and impinges nornjall a perfectly con-
ducting plane at x = 0, assuming the amplitude o ta be 6 /m, write the

phasor and instantaneous expressions for.

(a) E; and H; of the incident wave.

(b) E, and H, of the reflected way V

(¢) Er and Hr of the total w, @

(d) Determine the locatign neagest tobthe conducting plane where Er and Hyp are
Z€ro. [4+4-+4+4]
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