Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Eleuimmagnntlr.: ﬂa\ms

Time: 3 hrs. Ny ~ Max. Marks: 100

Note: Answer any FIVE full questions, E&oasmg ONE full question fm each module.

1

Module-1
I a  State and explain coulomb’s law of force between two pnmt charges in vector form.
(06 Marks)

b.  Convert point P(1, 3, 5) to cylindrical and spherical co-ordinates. Also write the equations

for differential sml‘aca, differential volume for rectangular, cylindrical and spherical
systems. (06 Marks)

c. Find electric field intensity at P(1, 1, 1) caused by 4 identical 3nc charges are located at
Pi(1, 1, 0), Pa(-1, 1, 0), Ps(-1, -1, 0) and Py(1, -1, 0). (08 Marks)

OR
2 a. Define clectric field intensity. Derive an expression for electric field intensity due to mfinite

line charge. (08 Marks)
b. A point charge of 30nc each are loeated at A(l, 0, 0), B(-1, 0, 0), C(0, 1, 0) and D(0, -1, 0} in

free space. Find the total force on the charge at A. Aiso find E at A. (06 Marks)
A uniform line charge pi. = 25ne/m lies on the line x = -3m, y = 4111 in freespace. Find

electric field intensity at @ point (2, 3, 15)m. (U6 Marks)

Module-2

3 a State and prove Gauss’s law. : _ (06 Muarks)
b. Ewvaluate both sides of the divergence theorem for the defined plane in which | < x < 2,

2<y=<3 3<z<4,if D=-4xi, +3y’4, +22°4, c/m’. (10 Marks)

¢. Derive the point form of conlinuity of current equation. (04 Marks)
OR d
4 a. Oblain the expression for the work done in moving a point charge in an clectric field.
(06 Marks)

b, Given that the field D=>>"" “*®3 n? Find : i) Volume charge density i) The tota
T

electric flux Icaving the surface of the spherical volume of radius 2m. (D8 Marks
¢. Define potential difference. Dm?cthn axprmmn for potcntaal field of a point charge.
. (06 Marks
a. State and (08 Marks
b. Define sides of the theorem for the fiel
H=6xya fEBgion, 2 s x < 5,-1sy<
0 (12 Marks






1.(a)State and explain Coulomb’s law of force between two point charges in vector form.

Coulomb stated that the force between two very small objects separated in a vacuum
or free space by a distance, which is large compared to their size, is proportional to
the charge on each and inversely proportional to the square of the distance between
them, or

where Q) and Q> are the positive or negative quantities of charge, R is the separation,
and k is a proportionality constant. If the International System of Units' (SI) is used,
Q is measured in coulombs (C), R is in meters (m), and the force should be newtons
(N). This will be achieved if the constant of proportionality k is written as

1

dmeg

The new constant € is called the permittivity of free space and has magnitude, mea-
sured in farads per meter (F/m),

k=

, o1
€0 = 8.854 x 10712 = = 1077 F/m (1)

The quantity €; is not dimensionless, for Coulomb’s law shows that it has the
label C%/N - m?. We will later define the farad and show that it has the dimensions
C?/N . m: we have anticipated this definition by using the unit F/m in equation (1).

Coulomb’s law is now

0,0

~ AneoR?

(2)
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Cylindrical Coordinates

Spherical Coordinates













2.(b)



























4. b)












5.b)



6.a) Capacitance between two concentric spheres:
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6.b) Magnetic field due to infinitely long conductor:
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7. a) Lorentz force equation:
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7.b) Problem




7. c) Force between differential current elements;
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8.a) Magnetic Boundary Conditions:
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8. b)Problem:

DE8.6. Find the magnetization in a magnetic material where: (@) g = 1.8 =
107% Hifm and H = 120 A/m; (k) i, = 22, there are 8.3 = 10" atoms/m’, and
each atom has a dipole moment of 4.5 x 10-2" A.m®; (¢) B = 300 .T and
Yo =15

Ans. 1599 Al 374 Alm; 224 A/m
D) pz 181 Wy = fofir
for = ft = 432
H= o A Fon = ez 1332
M=% H= 15984 Ko

) ez M= T ™
i 28 3 M= A
A =83xmw M/m N
AV 2%, 2

mit q’"‘l; :Iﬂ AT.

M= nm = 3335 Af,
bV

€) B:300pT, Yz 5

H-t-...&-- 7 l.\,': l-l»‘FM- Ht(me
ﬁnfﬂ' Pulb /

K= 14.920 Alwm

M = 21%.8 *{m




8.c)Forces on Magnetic materials:

Potential energy and Force on magnetic

Materials:
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9.a) Maxwell's equations:

®L four Equabie™
/List the Maxwell's Equations in Integral form

and differential [point) form:
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9.b) Problem:
Given E = Eyy sin (ot — fz) ay V/m. Find D, B, H. Also Sketch E and H at =0, pal = - 4{:
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9.c) Problem:




10 a) Poynting’s theorem:
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10. b) Problem:
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10. c) Problem:
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