50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18ECSS
Fifth Semester B.E. Degree Examinaﬁb‘ﬁ, Dec.2023/Jan.2024
Electromagnetic Waves

Time: 3 hrs. Max Marks: 100

Note: Answer any FIVE full questwns,*choosmg ONE full questton from each module.
Module-

1 a. Derive the expression for electnc field intensity due to finite hne charge. (08 Marks)
b. Derive the relation between D and E . (04 Marks)
¢. Determine the force exertéd on Q; by Qy, if the charg S are located :

Q =3x10"CatM '2,3) and Q; =10 x 10‘4 atN(2, 0, 5) in a vaccum. (08 Marks)

2 a. State Coulomb s law and prove the expressmn for electric field intensity due to several

charge. / - * (08 Marks)

b.  Derive the expression for the force dﬁeﬁto several charges... (04 Marks)

c. A charge Q; = 25nC is located“at A4, -2, 7) and.a eharge Q= 60nC is located at

B(-3, 4, -2). Find E at C(l """ 2, 3). Also find the “direction of electnc field. Given

€0 = 8.854 x 107'%F/m. » { (08 Marks)
Module-2 -

3 a. State and prove divergence theorem. (06 Marks)

b. Determine the "Volume charge densit the field ]3 = IOCQS af ¢/m?. (07 Marks)
’ r
N
D— Zl [IOxyz]ax+5x zay+(22 —5x2 y)az at P(—2 3, 5) (07 Marks)
OR..

4 a. Denve the express;pn for equation of corftmulty (05 Marks)
b. Give the relatlon between E and V. " (05 Marks)
C. Given potentlal field, V=2x"y -5z and a point (—4 3, 6) find several numerical values at P

1) Potential V i) E and the dlrectlon 1) D 1V) pv.. (10 Marks)
Module-3

5 a. Derive the expression for Poisson’s equatlon (05 Marks)
b. Determine whether the pontlﬁcal field V = x? — y* + z” satisfy the laplace equation.

g, ° (05 Marks)
c. Given vector E = (1 2yx? — 6z x)aX+(4x? +18zy*)ay+ (6y’ —6zx*)az check whether it

represents.a possible electric field. (10 Marks)
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OR
State and prove Ampers circuit low. (08 Marks)
Explain the concepts of scalar and vector magneue pqtentlal (06 Marks)

Given : H =[ycos(ax)ax +(y+e *)az]. F1nd current density vector over the yz plane.

(06 Marks)
Derive the expression for force on d_lfferentlal current element - (08 Marks)
Define magnetization and Magnetic moment. g oy (04 Marks)

Two differential current elemen

ILdL, =3x10%a § Amat P1(1 o@, 0) and

I,dL, =3x10" 8(-0. 5ax -“t~0 4y+0 3az)Am at P2(2;. 2 2) are located in a free space. Find the
vector force exerted ony Izsz by L,dL;. (08 Marks)

State and explam Lorentz force equatlon i (08 Marks)
Define Magﬁetlb pole strength and Magnetic field intensity. (04 Marks)
A pomt cha}:ge Q= 18nC has a velo ity of 5 x 10°m/s in the dlrectlon

a 0. 6ax+ 0.75ay+0.3aZ . Cale‘ulate the magnitude of the force exerted on the charge by
the field : , /

i) B= —3ax+4ay+6az MT
i1) E=-3a+ 4ay+6az "KV/m

i1) B and E acting together. (08 Marks)
Write a Maxwell’s equations in ‘gmnt form and mtegrai form (06 Marks)
Find the frequency at which ¢ ¢onduction current density and displacement current density are
equal 1 in.a medium with ¢ R 10*/m and g, = 81. (06 Marks)

A circular cross section’ conductor of radius 1 Smm carries a current i = 5.5sin (4 x 10'")pA.

‘Fmd the magmtude of dxsplacement current: den51ty if 6 =350/m and ¢, = 10. (08 Marks)

o

,; “_OR
Derive the expressmn for uniform-plane wave for a free space. (08 Marks)
State and prove "Poynting theore (06 Marks)

The magnetic field intensity of a uniform plane wave in air is 20/m in ay ay direction. The

wave is propagating in qqueetlon at an angular frequency of 2 x 10°rad/s. Find
i) Phase shift constant:

i1) Frequency
iii) Wave length _
iv) Amplitude of

ectric.field intensity. (06 Marks)

% %k %k k %
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