\
F(ialith Semester B.E./B.Tech. Degree Examlnatlon, June/July 2024
Electromagnetics Theory

*{\\ m@n@ 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, c/zoosmg ONE Jull question from each module.
2. M : Marks, L: Bloom’s level , C: Course.outcomes.

BEC401

Q4 | a. | Evaluate both sides of'divergence theorem if D=—5—3—arC/m2 in spherical

co-ordinate for the volume enclosed by r=4 m and 6 = % radians.

Modgle -1 « M| L C
Q.1 | a. | State and explain spherical coordinate system in detail. 5 | L2 | CO1
b. | Four point charges each of 10 pC are placed in free space at the points (1, 0,0), | 8 | L3 | CO1
(-1, 0, 0), (0, 1, 0) and (0, -1, 0)-m 1espectively. Determine the force on a point
charge of 30 pC located at a point (0, 0, 1) m.
c. | Show that electric field 1ntensrty at a point, due to ‘n’ number of point charges, | 7 | L3 | COl1
is glven by, ;
4Tl:80 ,21:
/ OR
Q.2 | a. | Define electric ﬁeld intensity. Derive the expressron for electric field intensity | 9 | L1 | CO1
due to infinite Tine charge. ,
b. | Given the 'two points A(p 4.4,$=1115°,2 =2) and Bx=-3.1,y=26,z=-| 5 | L3 | CO1
3), find " :
(1) The rectangular coordinate of point A
(1))  The cylindrical coordinate of point B -
(111)  The distance betwee : 4
c. | Find E at P(1, 5, 2) m in free space if a point charge of 6 uC is, located at| 6 | L3 | CO1
(0,0, 1), the umform line charge density pL =180nC/m along x aX1s
' Module - 2
Q.3 | a. | State and prove Gauss s law for point. charge 6 | L3 | CO2
b. Calculate the dlvergence of D atthe pomt specrﬂed if; 9 | L3 | CO2
@
(i)
Pe(p=2,¢= 110 Z-—1)
(ili) D =2rsinB¢cosda, + rcosecosd)ag'fr sin ¢a, C/m” at
Pe(r=15,0=30",¢6=50")
c. | Find electrlc field intensity at the..point A(1, 2, -1) given the potential | 5 | L3 | CO2
V=3x? y =5 2yzz + 3xyz -
OR
2 8 | L3 | CO2
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Calculate the work done in moving a charge 4C from B(1, 0, 0)to A(0,2,0)| 6 | L3 | CO2
along the path y =2 —2zx,z =0 in the field (i)E =5a, V/m (11) E'=5xax V/m
(iii) E = 5xaxt5yay V/im
Electrical potential at an arbitrary point in free space is given as, | 6 | L3 | CO2
V= 2(x + 1) (y+2)(z+ 3)* volt at a point P(2, -1 ,4). |
Find (i) V (i) E (iii) [E| (v) || V) py
Module -3
Q.5 Evaluate the expression for capacrtance gf two uniformly charged parallel 8 | L2 | CO3
planes of infinite extent.
Determine whether or not the potentral equatlons satisfies Laplaces equation : 5 | L3 | CO3
@) V=2x-4y"+ 7 .
(i1) V=¢cosp+z
(i) V=r’cos¢p+6
An assembly of two concentrrc spherical shell is considered. The iner | 7 | L3 CO3
spherical shell is at a distance of 0.1 m and is at a potentlal of 0 volts. The outer
spherical shell is at a dzstance of 0.2 m and at a potential of 100 V. The medium
between them is a free space. Find E and D usmg spherical co-ordinate system.
OR
Q.6 State and explaln Blot—Savarts law apphcable to magnetic field. 6 | L2 | CO3
Evaluate’ both sides of the stokes theorem for the field, H = 6xya, —3y’a,A/m | 8 | L3 | CO3
and the rectangular path around the regton 2£x25, —1= y gl Z =0. Let the
posmve ‘direction of ds be a,.
Let A=(3y—-2z)a, +2xza, wb/m in a certain region Qf free space 6 | L3 | CO3
(1) Show that V.A=0 ' ‘
(i) AtPQ2,-1, 3)”ﬁngi A,B,Hand J.
Module —4 ~
Q.7 Obtain the expression for magnetic force between differential current elements. | 6 | L1 | CO4
The point charge” Q=18nC has a velocity of 5x10°m/s in the direction | 6 | L3 | CO4
a, =0.60a, +0.75a, +0.30a, . Qalculate the magnitude of force exerted on the
charge by the field. '
(i B =-3a, +4a, + 6a mT
(i) E=-3a,-+4a, +6a KV/m
The magnetrzatlon 1nﬂa magnetlc material fo 8 | L3 | CO4
region as 150 Z%a, A
1) JT
Q.8 Obtain the magnetrc boundary . condltrons at interface between two different | 8 | L2 | CO4
magnetic material. )
Two differential current elements Ldl; = 10%a,Am at Py(1, 0, 0) and | 6 | L3 | CO4

Ldl, = 3x107°(- O.Sax+0.4ay+0 3a,) Am at Py(2, 2, 2) are located in free space.
Find the vector force exerted on,
(i) Izdlz byh d11

(1)  TLdliwy {;Cﬂz
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c. | The interface between two different regions is normal to one of three Cartesian | 6 | L3 | CO4
axes. If B, = 1,(43.5a, +24.0a,) and B, =p,(22a, +242,) . What is the ratio
tan®, , i

tan0,

Module—5 .
Q.9 | a. | For the given medium &=4x 10”°F/m and ¢=0. Find K so that the following 6 L3 | CO5
pair of fields satisfies Maxwell’s. equation, E=(20y "KD@; N

H=(y+2x10°t)a, A/m.

b. | Within a certain region g = 1()-“1‘;/;}[‘1 and w=10"H/m, =y e
IfB = 2x10™ cos10°tsin 107y T -
(i) FindE “V o
(i) Find total magnetic flu passing through the surface x =0, 0 <y <40 m,
0<z<2matt=1psec. Y

c. | State and explain poinﬁi’hgj theorem. ' 6 | L2 | COS
ol OR
Q.10 | a. | Derive the modiﬁéd Ampere’s law by Maxwells for time varying fields. 5 | L2 | CO5

()  The velocity of propagation.

(i)  Wavelength,

(i)  Impedance of the medium
iv)  rms electric field.

/ E
Show that the’ intrinsic impedance of the perfect dielectric n =%= \E and | 7 | L2 | CO5
& My i €
show that its value in free space is 377 Q
A plane electromagnetic wave having a frequency of 10 MHz has an average L3 | CO5
pointing vector of 1 W/m?.df medium is lossless with relative permeability of
2 and relative permittivity of 3 find L Wi
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