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1. Trensform the vector A =48, —24, —44, into spherical co-ordinates at a point P(x = -2,

y=-3,z=4). [s1

2. An infinite uniform line charge pL = 2uC/m lies aleng the x-axis in free space, while

-
point charges of 8nC each are located at (0, 0, 1) and (0, 0, -1). (&) Find D at (2,3, -4). [61 -

3. Déefine uniqueness theorem. Find the energy stored in free space for the region
dmm< 1< 3mm, 0<8<90°, 0<¢<90°, given the potential field V =: | [2+6]
a) f?-gV and b) —B—QQCQSQV
r rz

-~

4. Using the continuity equatiori elaborate the concept of Relaxation Time Constant (RTC)
i S 7 e:'"m4t
with necessary derivations. Let J =

&, A/m? be the current density in a given

o : v

region. At t = 10ms, calculate the amount of current passing through surface p = 2m,
0<z<3m, 0<$<2m [4+4]

5. State and prove the Stoke’s Theorem. Calculate the value of the vector current density: In
. o _
cylindrical coordinates at Pgp(1.5,90°05)if H= 3(0056.2 $)ap. 15+3]1
6. Define scalar magneﬁc potential. The region y<0 (region 1) is air and y>0 (region 2) has
— . >
i = 10. If there is & uniform magnetic field H= Shy + 64y +74, Alm inregion 2, find B

SN v
and H in region 2. [2+6}

7. List out the Maxwell equations phasor form for time varying case in free space. A
conducting bar can slide freely over two conducting rails placed at x = 0 and x = 10cm.

, -
Calculate the induced voltage in the bar if the bar slides at a velocity V =10ajm/s and

2 2
B =33, mWb/m”. o [2+43]



8. A unif(;rm plane wave in free space is given by Hg z(ZSGﬁBO")ﬁ"’?’ﬂz&xV/ m,

. : ..Q’.
Determine phase constant, frequency. of the wave, intrinsic impedance, Es and the

magnitude H ofatz= 25mmand t=4ps. ‘ [142+1+2+2]
9. Within a certain regicn, &= -10” YUE/m and p=10"H/m. If By=2x10" cos 10% sin 107 T

find: ; [3+3+2]

a) Fmd E | |

b) Find the total magnetic flux passing through the surface x=0,0<y< 40m,
0<z<2matt=1ps ‘

—> ‘ :
¢} Find the value of the closed line integral of E around the perimeter of the given

surface. |
10. A transmission line aperatmg at 120MHz has R = AOQ/m =0 mfﬂm, C = 63pF/m and
G = 4.2ms/m. Find f3+3+42]

a} Propagation coefficient (y)
b) Velocity of wave propagation on the i line (v)
¢} Characteristic impedance (Zo)

11. A rectangular waveguide has dimension a = 4cm and b= 2 cm. Detﬂmnm the cut-off
frequency and range of frequencies over with the guide will o;erate single mode. [6]

12. Write short notes on antenna and its types. - ‘ {2]
okt
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Necessary figures are attached herewitlt,

Assume suitable data if necessary. o .

Assume that the Bold Faced letter represents a vecior and asub;’c,}pt’represents a unit
vector.

Find the vector that extends from A(-3,-4,6) to B(-5,2,-8) and express it in cylindrical
coordinate system. .

A point charge of 12nC is located at the origin, Four uniform line charges are located in
the x=0 plane as follow: 80nc/m at y=-1 and -5m, -50 nC/m at y=-2 and -4 m. Find the
electric flux density D at P(0,-3,2).

Let the region z<0 be composed of a uniform dielectric material for which er;=3.2, while
the region z>0 is characterized by eg;=2. Let Dy=-30a,+50a,+70a, nC/m? and find:-

a) Du{Tangential component of D in Region 1);

'b) Polarization (P1);

¢) Eg Normal component of E in Region 2}
d) Egq (Tangential component of E in Region 2)

Derive the Possion's and Laplace's equations. Assuming that the potential V in the
cylindrical coordinate system is the function of 'r' only, solve the Laplace's equation by
Integration Method an derive the expression for the capacitance of the Spherical
Capacitor using the same solution of V.

Derive the equation for magnetic field intensity in different regions due to a co-axial
cable carrying. a uniformly distributed de current I in the inner conductor and —I in the
outer conductor. '

Find the vector magnetic field intensity H in Cartesian coordinate at P(-1.5, -4, 3) caused
by a current filament of 12A in the a, direction on the z-axis and extending from z=-3 to
z=3.

Define Curl and give the physical interpretation of the Curl with a suitable example.

A uniform plane wave in free space is propagating in the -a, direction at a frequency of 5
MHz. If T=200 cos (ot+Py) a, V/m, write the expressions for electric and magnetic
fields, i.e., B (x,y,z) and Hy (X, ¥, 2) respectively in phaser forms.

Derive an expression for Standing Wave Ratio (SWR) indicating where on the z-axis
" ‘ } :

you'll get the maximum and minimum value of electric field intensity E. Assume that the
boundary is at z=0, the region z<0 is a perfect dielectricand the region z>0 may be of any

material.

[1+4]

(7

7]

[2+5]
[6]

{6}
[1+3]

[3+5]



At 8 TR

11.

12.

: Find the amplitude of the displacement current density in an air space within a large

power transformer where H=10° cos(377t+1.2566 x 10°%2) a, A/m.

A lossless 50-Q line is 1.5 long and is terminated with a pure resistance of 100Q. The
load voltage is 40/60°V. Find: (a) the average power delivered to the load; (b) the
magnitude of the minimum voltage on the line.

(6]

[4+4]

What are the advantages and disadvantages of waveguides when you compare it with’

transmission lines? Explain the transverse electric (TE) and transverse magnetic (TM)
modes used in rectangular waveguides. ‘ ‘

. Give the definition of an antenna and explain the properties of any one type of antenna

that you have studied during your electromagnetics course,

[3+3]

[1+1]
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1.

w

10.

11

12.

Given points A (p = 5, @0=70%2 3)andB(p=2,9= 30", z = 1),find: (a)
a unit vector in cartesian coordinates at A directed toward B; (b) a unit vector
in cylindrical coordinates at A directed toward B. '

Two uniform line charges, each 20 nC/m, are locatedaty = 1,z = £1m. Find
the total electric flux leaving the surface of a sphere having a radius
- of2m,ifitis centered atA 3, 1, 0).

_-Derive Energy Density in electrostatic field.

The conducting planes 9x + 3y =12and 2x ¥ 3y=18areat potentials of 100
v and 0, respectively. Let €= goand find:a) Vat P (5,2, 6) by Eat P(5,2,6)-
Let a filamentary current of 5 mA be directed from infinity to the origin on
thé positive z axis and then back out to infinity on the positive X axis. Find H
atP (0, 1,0).
State Ampere’s circuital law. Let the permittivity be 5 pH/m in region A
. whete ¥ <°0,.and 20 pH/m in region B where X > 0. If there is @ surface
current density K = 150a, - 200a, A/m at X = 0,and if Ha= 3002~ 4003, +
500a, A/, find: (2) Ml () {Bixals ©) [Hygls (4) {Hysl-
_Gtate and explain the Maxwell’s equation in differential and integral form.
Also define the displ.acement current and depth of penetration.

Establish the relation for Helmholtz's equation for electromagnetic wave
propagation.

State and prove Poynting’s theorem.

Aload Z =80 + 10002 is located at z = 0 on a lossless 50-Q line. The
operating frequency is 200 MHz and the wavelength on the line is 2 m. (a) If
the line is 0.8 m in length, use the Smith chart to find the input impedance.
(b) What is s? (c) What is the distance from the load to the nearest voltage
maximum?

An air-filled rectangular waveguide has dimensions a = 2 cm and b =1cm.
Deterimine the range of frequencies OVer which the guide will operate single
mode {TE;(}).

S Marks |80

[5]

[6]
(7]

(71

(8]

[10]

[10]

(51
[61

31

Write short notes ore. [3x2]

a) TE mode and T™M mode
b) Antenna Properties
EX 3
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reflection of uniform waves at normal incidence. [8]
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‘1. An uniform Electric Field Intensity in certain region is given by E=ya,—xya,+za,.
Transform this field vector into cylindrical co-ordinate at a point P(2, 45°, 3). [5]
2. A uniform line charge density of 150 pC/m lies at x = 2, z = -4 and a uniform sheet of
-
charge equal to 25 nC/m? is placed at z = 5 plane. Find D at point (1, 2, 4) and convert it
to the spherical coordinate system. 5+3]
,, . . . o, 20cosB, . . . i :
3. Given the potential function V=——7 V in free space and point P is located at r = 3m,
s S dv | |
8 =60°, ¢ =30° find: a) Ep b) N atP c) unit normal vector at PdypyatP. [2+1+1+2]
4. Define Relaxation time Constant (RTC). Derive an expression for RTC. Given the vector
: . - -+ - )
current density J =10 pzzap—4pcosz¢a¢mA'/ m? . Find the current flowing outward
{hrough the circular band p =3, 0<¢$<2m,2<z<28. [1+3-+4]
. . -
5. Show that the vector magnetic potential can be defined in both the regions where J is
equal or non-equal to zero. Use the concept of vector magnetic potential to derive the
Magnetic Field Intensity.due to an infinite current carrying filament carrying DC current
L. ) 3 [3+5]
' 3 ) ’."}v
e o1 (8 (9%
6. Stale Stoke’s theorer. Given the field H= —Z—cos ’ )ap —smL;;- aq, A/m, evaluate both
sides of Stroke’giitheorem_for the path formed by the intersection of the cylinder p =3 and
the plane z = 2, and for the surface defined by p=3,0<z<2, andz=0,0<p<3. {1+7]
. .v‘{" 3 % -—) ;;"
7. State Faradays gaw. Correct the equation VxH=1J with necgssary arguments and :
derivation for tithe varying field. P [2+4]
8. Derive the expressions for reflection coefficient and trandmission coefficient for the



9. At 50 MHz, a lossy dielectric material is characterized by € =3.6ep, p = 2.1y and
- -
6=0.08S/m.If E, =6e™™ a, V/ m, Compute: [2+2+4]

a) Propagation Constant
b) Wavelength

) -
) H

10. State the condition for lossless transmission line, A lossless transmission line is 80 om
long and operates at a frequency of 600 MHZ. The line parameters are L = 0.25uH/m and

C = 100 pF/m. Find a) characteristics impedance b) phaseé constant ¢) phase velocity. [1+2+3+42]

11. Differentiate between Transmission line aﬁd waveguide. Consider 3 rectangular
waveguide with e, = 2, He = 1 with dimensions a = 1.07 cm, b =0.43 cm find the cut off

frequency for TM;; mode and the dominant mode. [1+4]
- '12. Write short notes on antenna and its parameters. ‘ [2]
& sl 5
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9. Let E(z,t)=1800 cos(l 0" nt—Pz)ax V/mand H(z,t)=3.8 cos(10’nt—-Pz)ay A/m
represents a uniform plane wave propagating at a velocity of 1.4 x 10® mvs in perfect
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i } 1. Expres in cartesian components: (a} the vector at Alp = 4, O = 40°, z = -2) that extends to
B(p =5, ®=-110°, z = 2); (b) a unit vector at B directed toward A. [3+2]
2. Derive an Electric Field Intensity (E) in between the two co-axial cylindrical conductors,
_ the inner of radius ‘@’ and outer of radius ‘b’, each infinite in exlent and assuming a
surface charge density ps on the outer surface of the inner conductor. An infinite uniform
line charge py = 2 nC/m lies along the x-axis in free space, while the point charge of §nC
-
each are located at (0, 0, 1). Find E at (2,3,-4) [4+4]
3. Derive the integral and point forms of continuity equation. In a certain region,
- - -5
j =3r?cosBa,~1’sinBag A/ m? . Find the current crossing the surface defined by
8=30°0<¢<2m, 0<r<2. [5+3]
- 1 3
-4, Given the field, D= 5sin(@)cos($) a,C/ m?, find: (a) the volume charge density; (b) the
T :
total charge contained in the regionr <2 m; (c) the value of D at the surface r=2. [24+2+2]
5. Differentiate between scalar and vector magnetic potential. Derive the expression for "
magnetic boundary conditions. - [3+5]
6. State Stroke’s theorem. Evaluate both sides of Stroke’s theorem for the field
- A . N
G =10sinBay and the surface r=3,0<0 <2, 0 < ¢ < 90°. Let the surface have the ar
direction. ' [1+7]
7. Find the capacitance of a spherical capacitor using Laplace’s equation. [6]
8. Write point form of all the Maxwell’s Equations in phasor domain, for perfect dielectric
material. Use these equations to derive the magnetic field component of a uniform plan
wave travelling in the perfect dielectric medium. [2+6]

dielectic. Find 2) Bb) A c) n d) pre) & . [2+1+2+2+1]




10. The velocity of propagation in a lossless transmission line 2.5 x10® m/s. If the capacitance

of the line is 30 pf/m, find: - [2+2+242]

a) Inductance of the line
b) Characteristic impedance
¢)- Phase constant at 100 MHZ

d) Reflection coefficient if the line is terminated with a resistive load of 50Q)

What are the advantages of waveguides over transmission lines? A rectangular waveguide -

has a cross-section of 2.5 cm x 1.2 em. Find the cut-off frequencies at dominant mode

and TE (1,1) [1+4]
12. Write short notes on: Antenna properties [2]

ok
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Necessary formula is atiached herewith,

7represents a vector and T, Qe AeMOLes a unit vector along the direction given by the subscript. .

Assume suitable data if necessary.

. Express a scalar potential field V =x? +2y® +3z% in spherical coordinates. Find value of

V at a point P(2,60°,90°). [3+2]

Derive the expression of Electric field intensity due to a line charge using Gauss Law.
Find Electric flux density at point P(5,4,3) due to a uniform line charge of 2 nC/m at
x = 5, y =3, point char ge 12 nC at Q(2,0,6) and uniform surface charge density of 0.2
num2 atx=2. [4+4]

v fState the physical significance of divergence. Derive the Dwergence theorem. Given the

potentlai V= —l-gsmﬁcosd) find the electric flux density D at (2 725 0). [2+2+3]

%

Der’i_Vs Laplace's equation. Find the capacifance of a co-axial cable using Laplace's
equation. [1+5]

. State. Ampere's circuital law. By using Biot Savart's law, derive an expression for
p By _ p

magnetic field intensity (H) due to an infinite length filament carrying a direct current I, [2+6]

Flux density at medium with i = 151s B1=1.2a, +8a, +4a,T. Find 1—?:,1?1 and the angles

between the field vectors and tangent to the interface at second medium, if second
medium has w, = 1, and interface planeisz = 0. [3+2+3]

State and derive the expression of motional emf (electromotive force). Consider two

. — - o
parallel conductors placed at x =0 and x = 5 ¢m in a magnetic fieldB=6a, mWb/m®. A
high resistance voltmeter is connected at one end and a conducting bar is sliding at other

end with velocity ;: lsgy m/s. Calculate the induced voltage and show the. polarity of
induced voltage across the voltmeter. [1+3+3]

What is standing wave? Derive the equation of Electric field and Magnetic field and SWR
of standing wave? [1+7]



. k . e = = -
9. An EM wave travels in free space with the electric field component :(ESay—ﬁaj

cos(mt -3y + SZ}V/ m. Find (a) » and A (b) the magnetic field component, [2+2+3]

10. A 500 lossless transmission line is 30 m long and is terminated with a load
Z; =60+ j40Q. The operating frequency is 20 MHz and velocity on the line is
2.5x10® m/s. Find o [2+2+4]

i) Reflection coefficient

ii) Standing wave ratio
iii) Input impedance

11. Explain TE and TM modes? Consider a rectangular waveguide with er = 2.25 and Be=1

with dimensions a = 1.07, b = 0.43. Find the cut-off frequency for TM;; mode and
dominant mode. » ‘ [2+4]

12. Write short notes on antenna and its type. , [2]

LTS
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- -

< ) .4__) - . - . :
.. Convert thewector F=F ax+F ay+F, a, toboth spherical coordinate system. [5]

Find: the electtic field intensity in all three regions due to an infinite sheet parallel plate
capacitor having surface charge density ps o/m” and -ps c/m® and placed aty =0 and y =b
respectively. Let a uniform line charge density, 3 nC/m, aty = 3; uniform surface charge

density, 0.2 nC/m? at x = 2. Find Eat the origin. [4+4]

. "What is dipole? Derive the equation for potential and electric field due to dipole at a

distant point P. : [1+6]

. Derive Poisson's equation. By solving Laplace's equation, find the capacitance of a

parallel plate capacitor with potential difference between the plates equals V. [1+5]

sinf

' - 2.2 - -
" Verify stoke's theorem for the field H z( 3 Jae+ 54rcosBas A/m in free space for the

conical surface defined by 8 = 20°, 0 < ¢ <2r, 0 <1 < 5. Let the positive direction of

dsbeay. | | (8]

Consider a boundary at z = 0 for which Bi = 22x—3;y+;z mT, iy =4 pH/m (z > 0),

=7 pH/m (z < 0) and K =80ax A/matz=0.Find B> [8]
Explain how Ampere's law conflict with continuity equation and how it is corrected?
Derive conduction and displacement current in a capacitor. [4+3]

Derive the expression for electric and magnetic fields for a ‘uniform plane wave
propagating in a perfect dielectric medium. [5+3]

A 9.4 GHz uniform plane wave is propagating in a medium with € =2.25an p; = 1. If the
magnetic field intensity is 7 mA/m and the material is loss less, find [1+1+1+2+2]

i} Velocity of propagation

ii) The wave length

ii1) Phase constant

iv) Intrinsic impedance

v) Magnitude of electric field intensity



10. A lossless line having an air dielectric has a characteristics impedance of 400 Q. The line
is operating at 200 MHz and z, =200-j200 Q. Find (a) SWR'(b) Z,, if the line is I m
long; (c) the distance from the load to the nearest voltage maximum. [2+4+2]

11. Differentiate between transmission line and waveguide. A rectangular waveguide having
cross-section of 2 cmx 1 cm js filled with a lossless medium characterized by € =4¢, and

1, =1. Calculate the cut-off frequency of the dominant mode. ' [4+2]
12. Write short notes on antenna and its properties. - [2]
sk
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. Express the uniform vector field E:Sz;; in (a) cylindrical components (b) spherical
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P LN - . .
A represent a vector and Asiscript ANA A subscript denotes a unit vector along the direction

given by the subscript.
Assume suitable data if necessary.

components. [2+3]

Derive the expression for the electric field intensity due to an infinitely kmg line charge
with uniform charge density p, by using Gauss's law. A uniform line charge density of
50 nCim is located at y =3 and z=5 . Find Fat P61 | [4+4]
Derive an expression to calculate the potential due to 2 dipole in terms of the dipole

moment (p) . A dipole for which p=3;x——5—;y+1(};,n€m is located at the point

(1.2,-4). Find Eat P. [4+4]

Assuming that the potential V in the cylindrical coordinate system is function of p only,
solve the Lapplace's equation and derive the expression for the capacitance of coaxial
capacitor of length L using the same solution of V. Assume the inner conductor of radius
ais at potential Vo with respect to the conductor of radius b. [6]

State and derive expression for Stoke's ﬂleorem. Evaluate the closed line integral of H
from P,(5,4.1)t0 P,(5.6.)t0 P (0,6Hto P, (04110 P, using straight line segments, if*
Hoody' a4 04xa, Alm. o | [143+4]

Define scalar magnetic potential and show that it satisties the Laplace's equation. Given
. . A

the vector magnetic potential . A :=~(pz /4)21Z Wb/m, calculate the total magnetic flux
crossing the surface ¢ = a2, 1<p<2mand0szs 5m. ~ 3 (1+2+5]

How does VxH=1] conflict with continuity equation in time varying fields. How is this

conflict rectified in such fields? [2+3]

|
Derive the expression for electric and magnetic felds for a umiform plane wave
propagating in a perfect dielectric space. [5+3]

A lossless dielectric material has o=0,u, =Lg =4. An electromagnetic wave has
magnetic field expressed as H= —0.1cos(ot —2z)a,+0.5sin cos(wt—z)a, A/m.Find:  [2+2+4]

a) Angular frequency (o)
b) Wave impedance (1)

c)g



10. Consider ha twb-w_ire 40 Q line (Z, =40Q) connecting the source of 80 V, 400 kHz with
series resistance 10 O to the load of Z, =60Q . The line is 75 m long and the velocity on
the line is 2.5x10% m/s. Find the voltage V, , at input end and V., at output end of the
transmission line. - 7 ‘ (8]

[1. Why does a hollow rectangular waveguide not support TEM mode? A rectangularﬁair—
filled waveguide has a cross-section of 45x90 mm. Find the cut-off frequencies of the
first four propagating modes. ' : [2+4]

12. Write short notes on antenna and its types. _ 2]

' DIVERGENCE
| CARTESIAN ~ v.p =%, %D, 0D,
o ¥y &
CYLINDRICAL v-5=L2.(,p )+ 120, 8D,
' pop " pod a2
SPHERICAL v-ﬁ:lfi(rZDr)Jr 1 2(sin6D,) 1 ap,
: : riort - rsind o rsing dg
- GRADIENT W
. CARTESIAN v OV
¢ & oyt gt
CYLINDRICAL vy =925 , 1OV, o7,
| o " pogt a
SPHERICAL  vp=2V4 10V, 1 ov,
N S Or " r 38" rsing g *
CURL
CARTESIAN  vxj=[9H. 94,), +(§§i-.‘?ﬂ 4+ 2, _oH,).
a}"éz‘ézéx"f;‘xéy’
- CYLINDRICAL wﬁ{ii’&iﬂ}a +(_aﬂ__§£ﬁ_ PRI LA AN
' L \p O Bz )l bz op )t pl ap a4 | *
SPHERICAL ~ VxfF=—L_| O(Hysinb) om, i+ 1 aH, o(rH,) 5
. rsin @ o6 o¢ )" r{sing ag B ¢
+1(6(’"H9)_§1L s
r or 88 |
LAPLACIAN
2 2 2
CARTESIAN vy 0V OV &v
2 ayz P
‘ 2 2y,
CYLINDRICAL vlvzlﬁ_( pﬁ_”_')Jr_l;ﬂJri’_
pPop\" dp) p*og® o
2
SPHERICAL v2V=3.2.ﬂ(,-2§KJ+ RN (PRPY-I 4 P W5 4
‘ rror or) r*sin@o 00) r’sin* 8 o8
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Necessarv tables are attached kerewzth

A reprﬂsent a vector and asuhscnpt and amxbsm1p1 denotes a urit vector along the direction

. given by the subscript.
v Assume suitable data if necessary.

1. Define a vector ﬁeld A ﬁeld vector is given by an expression

A .,4—-——1————-—(Xax+ ya,+7a ) transform this vector in cﬂindrical,coordiﬁate .
X‘+y +Z '
_ system at pmnt (2 30°, 6) [2+3]

‘ 2 Gw‘en the flux dens1ty D= (2 cosf/x )a + (smel 1 ); Cim’, evaluéte both sides of the
dwergence theorem for the region defined by 1<r< 20<8<— 5 0 < < —. (8]

3. Deﬁne electric dipole and polarization. The region z < 0 contains & dielectric materiel
© which &= —2.5while the region Z 7 0 is characterized by €a™ =4 Let

.’EV'—_San 30a,+7{)an/m.Find:. (a) E. )] D: (© pOiaﬂzaUOﬂ in

region 2 (P‘z). ) ' - A 2+2+1+1]
} . . ’ e

4, State the umqueness theorem and prove this theorem for Laplace's equatwa. 11+5)

5. A current density in certain region is gwen as: 3 =20sin8cosd a + a¢ A/m?, Find: [5+3] .

i) The average value of J, over the surface 1= 1,0 <0</ 2,0< cb <n/2
i) p,

RSN

ot
6. Show that Vxﬁ=0for static electric field. The region y<0 (Regmn 1) is air and y>0
(Region 2) has e = 10. If there is a uniform magnefic field H Sa +6a, +7azA1mm :

region 1, find B and H in reglon 2. [2+3+3]
7. Find the amplitude of the displacement current density ina metallic conductor at 60 Hz, if

£ =60, =0 = 5. 8><10 S/m, and J—-sm(3771——117 lz)a MA /m?. (5]



8 Explain the phenomena when a plane wave is incident normally on the interface between
two different Medias. Derive the expression for reflection and transmission coefficient. (8]

9. A uniform plane wave in non-magnetic medium has E 50003(108 t+ 9z)ay V/im . rmd

i) The direction of propagatmn '
ii) Phase constant B, wavelength A, velocity vy, relative permittivity €, intrinsic
. impedance 1 o :
i) H | [145+2]
10. Determine the primary constants (R, L, C and G) on the transmission line when the
measurement on the line at 1 KHz gave the following results: z, =710£-16°, a = 0.01
neper/m and B = 0.035 rad/m. - [8]

11. Explain the modes supported by a rectangular wavegmde Calculate the cut off
frequencies of the first four propagating modes for an air filled copper wavegmdc: with
dimension a=2.5c¢m, b=1.2 cm. ‘ [2+4]

12. Write short notes on antenna and its types. g v [2}
Hok ok ’
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Gieery denote a unit vector along the direction given by the subscript..

Assume suitable data if necessary. .

Transform the vector 42, —2a,~ 4a, into spherical c;oofdinatés at point P(-Z,—3,4) ' [5]

State and write the mathematical equation of Gauss Law. Using the same law, derive an

o - . . . ) —b - . . M N -
expression for electric field intensity (E) in between the two co-axial cylindrical conductors-

'.Having inner radius 'a' and outer radius b, each infinite in extent and assuming a surface
 charge density ps on the outer surface of the inner conductor. S [146]

State the physical signiﬁcance of potential gradient. Assuming that the potential V in the
spherical coordinate system is a function of r only, solve the Laplacian equation and derive -
the expression for the capacitance of a spherical capacitor using the same solution of V. - [2+6]

" Within the cylinder p=2,0<2 < 1 the potential given by: V= 100+50p+150psingV find:[2+1+2+1] |

a) Electric Fiéld Intensity (g) at P (1, 60°, 0.5) in free space

b) Potential Gradient (fl—y—)
dN

¢) Volume Charge Density (py) at P(1,60°,0.5) in free space - ‘
d) How much charge lies within the cylinder? ,

State the physical significance of Curl. Evaluate both sides of stokes theorem for the field -
- o - : )
A =6xy a,;-—ﬁ%y2 a, A/m and the rectangular path around the region; 2 <x £5,-1Lys I,

: - - o o )
2 = 0. Let the positive direction of dsbe a,. - o [2+6]
Explain the physiqal significance of the equation ¢S]—?:.(.i;=0. Given the vector magnetic

> A .
potential K =p’/8 a, Wb/m. Ca}culate‘ the total magnetic flux crossing the surface ¢ = n/4,
lS.pSBm,OSzSSm. - : - [2+6]



10.

Explain motm&l emf and transformer emf with necessary ' 'thematlcal derivations. A

straight conductor of 0.2m lies along x-axis with one end at figin. If this conductor is

“subjected to the' magnetlc flux density B 0. 08a T and velomty v = 2.5 sin 103ta m/s.
Calculate the emf induced in the conductor. . ' - [6+2]

Define Transverse Electromagnetlc (TEM) wave. Derive an expression electric ﬁeld for a
uniform plane wave propagating in a perfect dleiectrlc media: . [T+

A umfonn piane wave in free space at a frequency of 12 MHz is gwen by

' E 200005(0)t+120x +30°)a V/m, f nd (a) [Emaxl (b) H at X =40mm and t= 340ps [3+3]

A lossless transmission line with Zg = 50Q has a length of 0.4\, The operatmg frequency is
300MHz and it 1s terminated with a load ZL = 40+_]3OQ Fmd e _ ; [2+2-+4]

 a) Reflection coefﬁment( B

11.
12
" _a) Skindepth | S - v

b) Standing wave ratio on the line (SWR) i
¢) Input impedance (Z;,)

- 2 g e

Explain Transverse Electric Mode and Trans,erse Magnetic Mode ofa wavegmde : [2+2] : |

Write short notes on: , . - _— - [2%2]

- by~ Antenna: and its types
bk '
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’ - ‘ .
Transform A = IGa 8a +6az, at pomt p(lO -8,6) to cylindrical coordinate system R &

A line charge of 8nC/m is located atx=-1,y=2,a pomt charge of 6mC at y=-4 anda
surface charge of 30 pC/m atz=0. Ifthe potentlal at origin is 100V, find the potential at =

P@4,13). - [7]
,,Explam the Contlmuty equatlon The current density in certam region is approxunated by

J;T‘(O l)e'“’ ‘a, A/ m? in sphencal coordinates. (a) How much current is crossmg the

v T
sm'face ‘ ' ' : -
“r=50cm att=1pS?(b) Fmd Pr. (x,t) assuming that p,,—)O ast —o, . [2+6]
: Fmd the equation for Energy Den51ty in the electrostatic field. - o - [6]

Differentiate between scalar and vector magnetic potential. Derive an expression for the

magnetxc field intensity ( ) at a point due to an mﬁm‘ce ﬁlament can'ymg a dxrcct

‘current I, placed on z-axis using ampere's circuital Iaw. o o | [2+6]'

State and prove Stoke's theorem. leen H 10sin E)a in free space. Find the current in

a.- direction havmg r=30<0< 90° O < d) < 90°. R - ‘ [3+5}

Within a certain region, € = 10 U f/mandp= 107 H/m :

i
ap,

I B ——2><10““cosl()5ts1n10 ya T: (a) Use VxH= s%—? to find E (b) Flnd the totai

magnetic flux passing through the surface x =0, 0 < < y< 40111 0<z< 2m att=1puS. .- [4+4]

Derive an expression for standing wave ratio of uniform plane wave in terms of reflection
coefficient. Find the reflection coefficient for the 1nterface between air and fresh water
(e =81leg, o =0),incase of normal incidence. - [5+3]




i S

: . b) Antenna types.énd properties" |

9. The magnetic ﬁeld‘intensity [f—i)m free space is given as,

H(x, t) =10cos(10°t + Bx)ay A/m find:

- a) Phase constant (B)
b) W?.yelength

¢ [ECx0]atP(0.10.2,03)at t =1nS

[2+1+3]

10.A 3007 Q transmission line is léssless,.'O.QSX,long, and is terminated in Z; = 500 €. The
~ line has a generator with 90..£0°V in series with 100 Q connected to the input. Find (a) -

the load voltage (b) voltage at the midpoint of the line:

. 11. Determine the cut-off frequency for an air filled rectangﬁlar waveguide with a = 2.5' cm

and b= 1.25 cm for TE;, mode.
12. Writ,e short notes on:
a) Loss tangent

ok e

[4+4]

[4]

ey

et T
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Necessary formulas are attached herewith,

v Assume suitable data if necessary. :
v Assume that the Bold Faced letter represents a vector and Agpesipt FEDIESENTS A unit vector.

(1)  Express the vector field, G = (¢* + y?u)":r&ax +yay) in cylindrical
components and cylindrical variables. : : [5

(2) Find D at the point (-3, 4, 2) if the following charge distributions

© - gre-présefit in freespace: point charge; 12-n€; at-PA2;-0,6);

uniform line charge density, 3 nC/m, at X = -2, y = 3; uniform
surface charge density, 0.2 nC/m” atx =2. ' (71

(3 Two unifarm'line.chérges, 8 nC/m each, are located atx =1, z= 2,
and at x = -1, y = 2 in free space. If the potential at the origin is '
100V, find VatP (4, 1,3). 4 7]

(4) State the Uniqueness theorem and prove that the solution of
Poisson’s equation is urique. o - [1+6]

(5) Write the equation of the Vector Magnetic Potential in differential
form. Using the same equation, derive the equation for magnetic
field intensity at a point due to an infinite filament carrying a
uniformly distributed de current 1. i , [1+5]

L)+ iﬁl&i&m&a@a«.é;htzmmluﬁ*ﬁf&m@Mﬁmasmﬁumaaiﬁmgﬁg_;»u{a}iizx\-iagi:iimdf,&&l: .

coordinates at Py (p=1.5, ¢=90°, z=0.5) if H = 3(““5 024) ap, (31
. u e
, . . . ) . ~AN0 Y 3 ._1____ |
(b) in spherical coordinates at P2 (=2, 6=30°, ¢=207) if H = — g o
sin
(1) State and derive the Stoke’s theorem. : [1+31]

(8) What isan jnput intrinsic impedance? Derive an gxpression for the
input intrinsic impedance using the concept of reflection of [2+6]
uniform plane waves.

B



- The electric field amplitude of a uniform plane wave propagating
in the free space in a, direction is 250 V/m. f E = E, 2, and o =
1.00 Mradfs, find: (a) the' frequency; (b) the wavelength; (c) the o
period; (d) the amplitude of H. [2+2+1+43]

Sngat”

(10) Find the amplitude of the displacement current density inside a
- typical metallic conductor where f= 1 kHz, Conductivity 0 = 5 x
107 mho/m, dielectric constant er = 1; and the conduction current .
density J = 107 sin (6283 t — 444 7) a, Afm’. i 6]

o
amt
St

s’

A 50-0 lossless line has a length of 0.4\ The operating frequency
i5 300 MHz. A load Zy = 40 + 30 O is connected at z= 0, and the
Thevenin equivalent source at z = -1 is 12£0° in series with Zp, =
50 +/0 €. Find:.(a). The Reflection Coefficient I' () The Voltage
Standing Wave Ratio (VSWR) and (c) The input Impedance Zin. [2+2+4]

(12) Explain why is it not possible to use waveguides at lower
frequencies? Explain the transverse eleciric (TE) and transvers )
magnstic (TM) modes used.in rectangular waveguides. ' [2+4]

- (13) . Givethe definition f-.oﬁanfanteﬂna;;EXpiain'vthexprogem%mﬂf any
- one type of -antenna that you have studied dering your
- electromagnetics course. [1+1]

Fokosk
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- - -

- . ' ' :
Transform the Vector A=yax+xay+za; into cylindrical co-ordinates at a point
p(2,45°,3) g [3]

Ag}cng‘the. z-axis there is a uniform line of charge with p, = 4% Cm” and in the x = 1

. Jlane there is a surface charge with ps = 20 Cm?>. Find the Electric Flux Density at

(0:5,0,0) (6

, ,'v‘lié_,eﬁne Unigueness theorem. Assuming that the potential V in the cylindrical coordinate

' gystem is the function of “p’ only, solve the Laplacian Equation by integration method

and derive the expression for the Capacitance of the co-axial capacitor using the same
solution of V. [245]

Define Electric Dipole and Polarization. Consider the region y < 0 be composed of a
aniform dielectric material for which the relative permittivity (&) is 3.2 while the region

'y > 0 is characterized by & = 2. Let the flux density inregion 1 be [2+3+3]

- - - - 5
Dy =-30ay+50ay+70a,nC/m”.
Find: '
a) Magnitude of Flux density and Flectric fields intensity at region 2.

- .
b) Polarization (P)in region 1 and region 2 _
State Ampere’s circuital law and stoke’s theorem. Derive an eXpression for magnetic field

- .
intensity (H)due to infinite current carrying filament using Biot Savart’s Law. = = [1#2+3]

Differentiate between scalar and vector magnetic potential. The magnetic field intensity

. . o A -2 '
in a certain region of space is given as H=(2p+ z)ap+—a, A/m. Find the total current
z S
» - ._) A
passing through the surface p = 2, w4 <@p<m/2,3<z<35,inthe a, direction. [3+5]

—5 .
State Faraday’s law and correct the equation VxE=0 for time varying field with
: - -
necessary derivation. Also modify the equation VxH=J with necessary derivations for
time varying field. [1+3+4]

Tlerive an expression for input intrinsic impendence using the concept of reflection of
uniform plane waves. [6]



9. Find the amplitude of displam.em@nf current density inside a typical metallic conductor
where ¥ = 1KHz, ¢ = 5%107 mho/m, & = | and the conduction current density is

.ﬁ
J =107 sm(6283t—444z)ay Alm?

10, Write all the Maywell equations for the time varying field point form as well as integral
form.

11. A lossless transmission line with Zy = 50 Q with length 1.5 m connects a voltage
Vg = 60tV source to a terminal load of Z; = (50+j50) Q. If the operating frequency
= 100 MHz, generator impedence Z, = 50 3 and speed of wave equal to the speed of the

tight. Find the distance of the first veltage maximum from the load. What is the power
delivered to the load?

12. What are-the techniques that can be taken to match the transmzﬂsmn Lne with
mismatched load? Explainany one.

13. Write short notes on;

a) Modes in rectangular wave guide
b) Antenna and its types

L3 ]

4

4]

[4t4]

2]
[2x3]
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1.  Atpoint P(-3,-4,5), express that vector that extends from P to 5]
Q(?.,O,_-l) in spherical coordinates.

2. A point charge of 6uC (micro coulomb) is located at the origin, a
uniform line charge density of 180nC/m lies along the x axis, and

a uniform sheet of charge equal to 25nC/m? lies in the z = 0 plane. [7]
Find D at B (1,2,4).
3 Derive the equation for Energy Density in the electrostatic field. (7]

<+ 4, Derive the Laplacian Equation. Assuming that the potential V in
the cylindrical coordinate system is the function of ‘p’ only, solve
- the Laplacian Equation by Integration Method and derive the ‘
expression for the Capacitance of the Cylindrical Capacitor using
the same solution of V. o [2+5]

5. A current of 0.3 ampere in the a, direction in free space is in a
filament parallel to the z-axis and passing through the point ,
(1,-2,0). Find the Magnetic Field Intensity H at (0,1,0) if the '
filament lies in the interval —4<z<4. ' 6]

6{_ ‘State and derive the Stoke’s theorem. [1+4]
7. Calculate the value of the vector current density in ¢ylindrical
coordinates at P(p=1.5, §=90°, z=0.5) it H xg-(cos().Zqﬁ) a5 | (5]
_ ' - P ,
8.  An FElectric field E in free space is given as ' [2+2+4]
E =200 cos (10% - By) a, V/m. Find: -
(a) Phase Constant (B); '
(b) Wavelength (A); -
(¢) Magnetic Field Intensity H at P (-0.1, 1.5, -0.4) at t = 4 nS.
9.  Explain the term skin depth and loss tangent. Using Poynting
Vector deduce the time-average power density for a lossless
[2+2+4]

dielectric.




10.

1.

12.

13,

Select the value of K so that each of the following pairs of fields
satisfies Maxwell’s equations in a region where ¢ = 0 and py=0:
D = 5x a, -2y ay + Kz a, pC/m?;

B=2a,mT,

ifp =025 H/mand = 0.01 F/m.

A lossless iransmission line with Zy = 50  is 200 m lIong. It is
terminated with a load, Z; = 30 + j60 Q, and operated at a
frequency of 0.5 MHz. Let the velocity v = 0.6¢ on the line
where ¢ = velocity of light = 3 X 10® m/s. Find:

(a) The reflection coefficient (T').

(b) The voltage standing wave ratio on the line (VSWR).

- (c) The input impedance (Z;,).

Explain why is it not possible to use waveguides at lower
frequency? Write short notes on different types of modes used in
rectangular waveguides. :

Give the definition of an antenna and list the different types of

antenma that you have studied during your electromagnetics
course.

ek ok

# ook

(6]

[2+2+4]

[2+4]

[1+1]
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1. Given a point P(-3, 4, 5), express the vector that extends from P to Q(2, 0,-1) in (a)

Rectangular coordinates (b) Cylindrical coordinates (c) Spherical coordinates. [51
2. Verify the divergence theorem (evaluate both sides of the divergence theorem) for the

function X =1’ ;r+r sin0 cos q);e , over the surface of quarter of a hemisphere defined

by: 0 <r<3,0<¢<m2,0<6<n/2. : (6]
3. Given the potential field V.= 100xz/(x*+4) volts in free space: ' (71

N

2) Find D at the surface, z=0

'b) Show that the 7=0 surface is an equipotential surface

‘ey. Assume that the z=0 surface is a conductor and find the total charge on that portion of
the conductor defined by 0 <x <2,-3<y< 0 .

jtate the uniqueness theorem and prove this theorem using Poisson's equation. [2+6]

étate Amperes circuital law with relevant examples. The magnetic field intensity is given

. = x+2y7 27 . ‘ .
a certain region of space as H=——73"2,%—2, A/m. Find the total current passing
z z

: :thfbugh the surfacez=4,1<x<2,3<y<5, in the a, direction. o [3+51

6. Define scalar and vector magnetic potential. Derive the expres'sion' for the magnetic field

intensity at a point due to an infinite filament carrying a dc current I, placed on the z-axis,
using the concept of vector magnetic potential. - [3+3]

7. Define displacement current. Assume that dry soil has conductivity equal to 10 Sm,
¢ = 35, and L = po. Determine the frequency at which the ratio of the magnitudes of the
conduction current density and displacement current density is unity. {2+5]

8. Derive the expression for electric field for a uniform plane wave propagating in a free
" space.’ ' ST : 71
9. State Poynting's theorem. An EM wave travels in free space with the electric field
- — -
component E = (10a,+5a,) cos (wt+2y —4z) [V/m]. Find (a) o and A (b) the magnetic
" field component (c) the time average power in the wave. " [1+2+2+2]

10. A lossless transmission line with Zo = 50€2 is 30m long and operates at 2 MHz. The line
is terminated with a load Z1 = (60+j40) Q. If velocity (v) = 3x10%m/s on the line. Find (2)

the reflection coefficient, (b) the standing wave ratio and the input impedance. - [2+42+43]
11. Explain the modes supported by Rectangular wave guide. Define cutoff frequency and

dominant mode for rectangular waveguide. [2+2+2]
12. Write short notes on: | ‘ [2+2]

a) Antenna types and properties
b} Quarter wave transformer
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: > -
2 Xa,+ya, .
G1ve’1 a vector ﬁcld D= —_—7-—2—2——, evaluate D at the ‘point where p=2, ®=0.2m, and Z=5 in both

X +y
A cylmdrlcal an d.Carte:SLan components. . ‘ [5]
2. Define Gauss’s law. A co-axial cable has inner conductors of radius r;, OULCI' conductor of radius
2. Surface charge density on the surface of inner conductors is ps.Use Gauss’s law to derive an
expression for electric field intensity in the region 1 < r <. o , [2+5]

—

3. Define potential field. Assuming that the potential V in the spherical coordinate system is function
- of r only, solve the laplacian equation and derive the expression for the capacitance of a spherical
capacitor using the same solutionof V.. L [146]

4 " Use boundary condition to find Ez in the medium 2 with boundary located at plane Z=0. Medium
'1; is perfect dlelectnc characterized by £1=2.5, medium 2 is perfect dlehctnc cha.ractenzed by -

o e,fS electric ﬁeid in medium [ is E =4, +34,+34, v/m. : 7

5. leen the magnetlc vector potemtla} A = —»pza Wb/m, Calculate the total magnetlc ﬂux crossing

L ,_;ime surface ®=r/2,1 < p<2m, 0<Z<5m. - | | e
6. Find the boundary condition for H and B at the interface between two isotropic-homogeneous
linear materials with permeabilities p; and pa. : : [6]

7. For magnetic vector potential given in cylindrical co-ordinate system as A= Sr a ., Wb/min free
space, find the magnetic field intensity, H. o : [4]

8. Derive the equations to show that the electric field and the magnetic field component are in same .
- phase for the wave propaga‘aon in perfect dielectric medium. , 8]

9. - Derive expressmns for reﬂectxon co-efﬁcmnt and transmission co—efﬁment for thc case of normal
incidence  at boundary between two ‘dielectric media where medium 1 is characterized by
permittivity g, permeabxhty pi and medium 2 is characterized by permittivity s, penneabmty .

- Also explain why the concept of reflection is necessary. . : [5+3]}

10. Write down the Maxwell’s equations in point and phasol form for time varying fields. Define the
pomtmg vector. . _ [4+2]

11. A load impedance of (40+j70)€2 terminates a 100Q transmission line that is 0.3A long. Find the |
reflection coefficient at the Joad and the voltage at the input of the line. - , [2+4] -

12. Define transverse electric and transverse magnetic mode of wave propagation in wave guide. A’
" rectangular wave guide has dimensions a = 4,5cm, b=2.5¢cm. The medivm within wave guide has
Telative permittivity &=1, relative permeability w=1, conductivity c=0 and conducting walls of .
wave guide are perfect conductors. Determine the cut. off frequency for the lﬂOduS TEq 0y, and E} K
T}VY(U) [24+2+2+42] ’
13. Write short notes on antenna and its properties. ' IR V4 |

»

dodeok
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Subject: - Electromagnetics (EX 505)

1.
© vector in spherical co-ordinate system. - : o [5]
2. The region X<0 is composed of a uniform dielectric material for which &= 3.2, while the
* region X>0 is characterized by en = 2. The electric flux density at region X<0 is
—r - — - ’ .. . — . . b X .
D, =-30a,+50a,+70a, nC/m? then find polarization (P ) and eleciric field ntensity
- C ' ‘ '
(E) in both regions. _ _ _ [3+3]
3., Define an electric dipole. Derive expression for electric field because of eleciric dipole at -
“a distance that is large compared to the separation between charges in the dipole. [2+6]
4. Define Relaxation Time Constant and derive an expression for the continuity equation. [3+4]
5. Derive the equations for magnetic field intensity for infinite long coaxial transmission ..
Jine carrying direct current I and return current -I in positive and negative Z-direction .~
respectively. . ' ' R : : {7k
6. A current carrying square loop with vertices A(0,-2,2), B(0,2,2), €(0,2,-2) D(0,-2,-2) is SR
carrying a de current of 20A in the direction along A-B-C-D-A. Find magnetic field
intensity H at centre of the current carrying loop. , ' [6]
7. Elaborate the significance of a curl of a vector field. [31
8. Derive the expressions for the electric field Eand magnetic field H for the wave
propagation in free space. ) } o . 18]
9. The phasor component of electric field intensity in free space 'is given by
- . - : : , . =
E, =(100<45%)e% a, v/m. Determine frequency of the wave, wave impedance, H,
e d - .
and magnitude of E at z= 10mm, t = 20ps. ' [2+2+2+2]
10. Write short notes on: (a) Loss tangent (b) Skin depth and (c) Displacement current
density. . . [24242]
11. Explain impedance matching using both quarter wave transformer and single stub ‘
methods. R [3+3]
12. Explain in brief the modes supported by rectangular waveguides. Consider a rectangular
waveguide with g = 2, p= po with dimensions a = 1.07c¢m, b = 0.43¢m. Find the cut off
frequency for TM) mode and the dominant mode. = - ‘ C [42+2]
13. Define antenna and list different types of antenna. S I X

AN NN NN

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. o

The figures in the margin indicate £ wll Marks.

Necessary formulas are attached herewith.

Assume suitable data if necessary.

- - ’ . :
Transform vector A = psinda, at point (1, 45°, 2) in cylindrical co-ordinate system to a

ek ok
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4 -.’J’z tempt Al questions s i
v The frigures in the ma-rgin md:cale Z’ull Mm‘ny
Necrssary datas are . attuched herewith.

v :’!.s:mmc.szzz'mble data if necessary.

I. Transform vac[m ficlid K—J cos¢a + m at pomt P(l, vOo;_E)b__iﬁ cylindrical co-ordinate- -
systein Lo spherical cc1-ovdinate system. AR 3]
2. lise Gauss’s'law {o dierive e\pressmn for electric field mtensuy in co- aual mbL in thP e
regiona <r<b wherzeais radius ofmnar conauuor and.b is radius of outer conduclor. [5]
3. Derive he c«plessmn for encroy dPnsH:ym electrostatic field , . [6]
4. Fora potemlal field 3V = r’z? sing at point P(1, 45° 1) in Cy lindrical co-ordinate system
detemnne (2) Potentizal V (b) Electric field E (c) Electric flux density D (d) Volums
h°roe density py and i () Lmit vector in direction of E : v . e - (5]
5. Differentiate bctwecm curl and divcrcence with qumrcd expression and phy s1cal
meaning. ' : o - [4]
G. State Stokes’s tneora m. Find magnetic field mtcnsny at the onvm if surféce. curre 1&t '

i o ley : oy ﬁ :
1( magnetlc flux den Jtyﬁ Bi%—j I? ;P, m en dezive tnc expLessmn for ve ctor A

-

9. W] at is poIanzahon ofwave vector? A'time harmonic uniform plane wave L(x Y,2, t)
with polarization in 4,, direction, and frequency 150MHz is moving in. free spacc m
negative y d1rect10n arad has maximum amplitude 2V/m. Determine (2) The angular
frequency o (b) Phase . constant B (c} Expressmn for E(x ¥:Z, t), and (d) Expression ’
H(x Y,z t) . ‘ : . ‘ ) S S » (5]

10. What do you mean by pcamum' vector? Denw* 1t 'S equatlon ST . : [6]

I'1.If a transmission line h.iaving a charactenstlc mpendencc Zp = 20002, is operating -at
" frequency laMHz with ; propagation constant y = j0.5m™, then detcrmmc (a) Velocny of
propagation \b) Wave ler agth (c) Inductance (d) Capacnance o S [4]

has dimensions a = 3.5cn7, b = 2cm and is to be operated below 15 GHz. The medivm in
the waveguide is air, De: stermine (a) Cut off frequpncy (b) Numbf’r of TEmpn aﬁd men o

© 12. Define transverse cchm( mode and tmnsvcrsc magnetic mode.” A rectangular wave gmde. :

—13 Wntc short notes on R R
- a) : Smith chart and it’s apsp‘hcatm"
.. b) Anten_na types and projperties. i
_c)~ Skin erzcct ioss,tzm geent, propacranon conatant
d) PDlIlL forrn of Ampere’s "‘IfCUltﬂ] law .

K =24, A/rnﬂows in t’rnlanex—-’:’ ) o TR EEI R VA
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v ’-Can—did tes are required to-give their answers in their own words as far as practicable.
v Aizempt All questions. P
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v Necessary data are attached }’zerewu I,

v Assume szzzmble data if necessary.

1. Transform Ae =x&, +xyd, at-point (1,_.3) in Cannsnn co- oxdmate system fo Acv in
cylindrical co ord_nate system. o

2. Use Gauss's law to determine electric field intensity because of infinite line charge with
uniform charge density p;. : '

AR}

Find potential at 2 pomt P( 2,3,3) due to a InCcharge located at Q(3,4,4), InC/m uniform
line charge located at x =2, y = 1 if potential at (3,4,5) is OV . C :

-Use the boundary condition to find E: in the medium 2 with bounaary located at p;ane
v = 0. Medium' 1 is perfect dielectric characterized- by e, = 3, m°mum ‘2 ig perfect

o

dielectric characten,.ed by & = 5, slectric field in medium 1 is B1 =38, +

5,.-Use two c.1mens1ona1 Laplace equation to detertnine pot tential ﬁ’StI‘lbut’C\ﬂ for .the

~

following boundary condition: V=0 at x = O \f =Vpatx=4, V= O at Ly = 0and V.=0 at

,, VStat—" and explain Biot — Savart’s law.

" 7. For a given co - axial cable with inner conductor of radius * a’, outer conductor with inner
radius ‘b’ and outer radius ‘c’ with current in the inner condumor I' and curent in the

outer conductor - ‘I°, determine VxHfor0<r<a,asr<b,bsr<e. _

8. Consider a wave propaoatng in lossy dielectric with propagation consultant, y = o +if.
Derijve-expressions for o and p if medium is chalacterlzea by pe-rulttlvny g, permeability
pand cor\du._vvny o. SRR

9. A uniform plane wave propagating ifi free space has E = cos(lO at —ﬁz)av, dPte rmine ,‘3
and H

10. A z-polarized uniform plene wave, with frequency 100MIHz propagates in air in the
positive X-direction’ and impinges no:m.ally on 2 perfectly conducting plans at x = - 0,
Assuming the ﬂ"ﬂthde of the electric field vector to be 3mV/m, determine phasor and
instantaneous expressions for .

2) Incident electric and magnetic field vectors
b) Reflected electric and magnetic feld vectors

11. Derive the expression for imput impedance of 2 tranfmission lins with CbaIﬁCI’al'lSth
impedance, Zg excited by sourcs, V with source impedance ZS and terminated in load Z

b = 3cm. The medium within the wa\!vgume has g =1, lr=1,0% 0 and conducting walls
fwave guide are perfect conductors. Detefmine the cutof f fre equency for T™M,,y mode.~

(=33

.

o

ansverse magnstic magk. A I'ﬁ"‘fa:lchla" waveguide hes dimensions, & = Sem and - |




