aining blank pages.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Electrpmagnetlcs
Time: 3 hrs. ’ Max. Marks: 80
Note: Answer any FIVE full questions, clwosmg one full question from each module.
Module—l
1 a. State and explain Coulomb’s law. . (04 Marks)
b. A charge Qa = -20 pc is located A( 6,4, T)m and Qg = 50 pcat B(5, 8, —2), in free space.
Find the force exerted on Qa ) (05 Marks)
c. Define electric field intensity a d electric flux den51ty (03 Marks)
d. Calculate the total charge within the volume
0<p<01, O<¢sm, 2<z<4, p,= p’z* sin0.6¢ (04 Marks)
OR.
2 a. Obtain an expression for electric field due to infinite line charge. (06 Marks)
b. A charge of —.0.3uc is located at A(— 25; 30, 15)cm and a second charge of 0.5 pc is at
B(-10, 8, IZ)cm Find E at the origin. (06 Marks)
c. A umferm hne charge of 2 pc/m is located on the z-axis. Find E in rectangular coordinates
at P(1, 2 3) if the charge exists from o0 < 7 < 0, (04 Marks)
; Module-2 o
3 a. State and prove Gauss law-and derive first Maxwell’s equations from it.” (05 Marks)
b. Given a 60 uc point charge located at the origin. Find the total electric flux passing through
the closed surface defined by p =26 cmandz =+ 26 cm. (04 Marks)
C. State and prove the Divergence theorem. (05 Marks)
d. Given the electrlc ‘flux density D =.0.3r°4, nc/m® in free space. Find E at the point
P(r=2,06=25°%4=90°. : o (02 Marks)
4 a. Prove that the work done m movmg a charge in the electric field is
final :
=-Q j E.dl (06 Marks)
initial
b\ Calculate the work done in moving a 4C charge from B(1, 0, 0) to A(0, 2, 0) along the path
y=2-2x, 1= O;»m the field E = (5x ax + Sy ay) V/m. (05 Marks)
c. Show tha V —% with usual notations. (05 Marks)
¢ Module-3
5 a. Starting from Gauss law, derive Poisson’s and Laplace’s equations. (04 Marks)
b. Calculate py at point P in free space, if V = 5p* cos 2¢ at P(3, /3, 2) (06 Marks)
c. State umqueness theorem. (02 Marks)
d. By using Laplace’s equation, derive an expression for the capacitance of a parallel plate
capacitor. (04 Marks)
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OR &,
State and explain Biot-Savart’s law. a . (04 Marks)
By using Ampere’s law, derive an expressmn for H, magnetic field intensity due to a
coaxial cable. (06 Marks)
Evaluate both sides of Stokes theorem for the ﬁeld H = (6aya —3y2a ) A/m and the
rectangular path around the region 2 < x < 5 -1<y<l1,z= 0 Let the positive direction
of ds be a,. Mg, (06 Marks)
Module-

The field B = (-2a, +3a, +4a,)mT" is present in free space Fmd the vector force exerted
on a stralght wire carrying a current of 12A in the aap direction. Given A(1, 1, 1,) and

B(2, 1, 1). (04 Marks)
Two dlfferentlal current.. elements LAL, = 3x10° A-m at Py(1, 0, 0) and
LAL, = 3x107° (~0.54,+ 044, + 038,)A-m at “Pa(2, 2, 2) are located in frec space. Find
the vector force exerted on AL, by [AL;. (06 Marks)

Fmd the magnetization in a magnetlc materlal ‘where

(1) pur= 22‘” tﬂere are 8.3 x 10 atoms/rn and each atom has a dipole moment of
4,5%10"" A/m?.

(iii) B =300 uT x ym = 15.

(06 Marks)

, OR £y -
Derive the Magnetic Boundary Condition? v ‘ (06 Marks)
Let the permittivity is 5 uH/m in the region 1 where x < 0 and 20 pH/m in the region 2
where x > 0, and if H = (300a -400a, +500a )A/m and if there is a surface current
density K = (1504, —200a,)A/m at x =0, |
Find (1)) [H, ["J% (@) [Hy, | (iii) |H,, | (ii) | Hy, | (06 Marks)
Derive the expression for the energy density in a magnetic field? (04 Marks)

Module-5 |
State Faraday s laws of electromagnetlc induction. Further derive Maxwell’s equation

ﬁom it. (04 Marks)

ind the amplitude of the dlsplacement current density due to an automobile antenna where

. the magnetic ﬁeld intensity of an FM 31gnal is H,=0.15 cos[3.12(3x10% — y)] A/m.

(06 Marks)
State Maxwell’ sf“equatlon in bothPoint form and in Integral form. (06 Marks)
,,,,,, OR
Derive the wave equation in one dimension for an EM wave travelling in free space.
(06 Marks)

The electric field amphtude of the uniform plane wave in the a, direction is 250 V/m.

If E = Exax and o = 1:00 Mrad/s, find (i) the frequency (ii) the wavelength (iii) the period
(iv) the amplitude of H. (04 Marks)

State and provePoynting’s theorem. (06 Marks)

k %k %k %k 3k

2 0f2




