FOCAREERN AT TTON, O BRI /T e Spasons oo

ol
Thivd Semestor
foctromes and Communication Mapinceriog
B 238 EROTROMAGNETIC BT DS
Time : Threco houvs Mascivnon = 100 v

Answer ALL questions.

TIATLY A (i, 0 an T
L

A LANS RANCAR 2000 )

1, State Coulomb's T,

2. How Gauss Law is applied, wheyn there is no synuaoiey?
3. Write Lorentz force equation and its applications.

4. Distinguish conservative field from non-conservative field and give examples
for both.

5. Write boundary conditions on a perfect conductor surface.
6. Whatis the significance of intrinsic impedance of {ree s pace? What is its value?
7. Write Stoke's theorem and Divergence theorem. Mention the uses.

8. What is displacement current? Compare displacement current with current
due to flow of charges.

9. What is Polarization?

10.  Write Laplace equation and its applications.

PART B — (5 x 16 = 80 marks)

11. (i) From the fundamental laws, obtain the Maxwell's equations in integral
form and convert them into differential form. (8

(i) Given E =EZ% " a_ in free space. Verify whether, there is a magnetic
field so that both Faraday's Law and Ampere's Law satisfied
simultaneously. (8)
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the equation for total electric field intensity. )

Congider two point charpes 6, - 8nwg, coulombs and &
coulombs gituated at (-1, 0, 0) and (1, 0, 0) vespoetively. Uiad
ihe olectiie fiold intensity ab the point (0, 0, ). Daw the pies

diagran,
Oy
Define Cradient, Divergence and Curl xplain their sipnificanco (8)

Verify the Curl equation. Given 1 = 092 for » 0 aud i 00
Y ] X

clsewhere. If the path of integration is around n squave w ith

side (d) centered at (0, 0, 2) in the y =0 plane, when 2 = Zd . (&)

State Biot-Savart's Law. (A)

A rectangular loop (8 x 4) wn, carrying LU £ is Placoh ues o O pranid,

Find the field intensity at (4, 2, 0) 1w, {(12)
O

Distinguish magnetic scalar potential from ihe vector potential and
write the equations, which they satisfy. (4)

Find the magnetic flux density around infinitely long straight
conductor by magnetic vector potential. (12)

Discuss the phenomenon of hysteresis associated  with
ferromagnetic materials. (8)

An air—core toroid with rectangular cross—section, has 700 turns,
with inner radius of 1 em and outer radius of 2 cm and height is
1.5 cm. Find inductance using (1) the formula for sq. cross section of
toroids (2) the approx. formula for general toroid, which assumes a
uniform H at mean radius. (8)

Or

How do you classify the materials based on their magnetic
behaviour? Explain. (6)

A magnetic material is made of mild steel. The central limb is
wound with 800 turns and has a cross-section of 8 cm? and length of
12 cm. Each of the outer limb has a cross-section of 5 cm? and
length of 30 cm. The air gap length at the central limb 1s 1 mm.
Calculate the current required to set up a flux of 1.3 m wb in the

central limb. Data for the B-H curve is given below : (10)
1.1 1.3 1.35 1.5 1.625
500 850 1000 2000 3800
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A dicloctrie feoo space wterdace hag the equation Sx 1 9y 1w 14,
The  ovigin side ol the  wterfice  han o«
i
i Do b Vi Biad B ()
Op
Derive cquation of continuity of current. ()

Two concentric cylindrical conductor with vadii 1 0.010 oo

r, = 0.08 m, bhave charge densities p,, = 40pChu” aad o, such
that D and & fields exist between the two eylindovs, bob ave wovo
elsewhere. Find p, . (10)
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