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Student Exam MNo:-

GANPAT UNIVERSITY
B.TECH SEM-1V ELECTRICAL ENGINEERING
REGULAR EXAMINATION April - June 2015
2EE405:-ELECTROMAGNETICS

| Attempt all questions.
2. Make surtable assumptions wherever necessary.
3. Figures to the right indicate full marks.

SECTION-I

Three field quantities are given by P= 2a,-a_, Q =2a -a, +2a, R=2a,-3a.+ta.
Determine (1) Q. RX P (i1) sinfiyg (1) P (Q X R} (iv) A unit vector perpendicular to
both Q and R. (v) The component of P along Q.

OR
Convert Following points to Cartesian coordinates:
(2) P1(5,120%,0) (b) P2(1,30°%-10) (c)P3(10,3/4, 1/2) (d)P4(3,307,240%)
Transform each of the following vectors to spherical coordinates at the point
specified: (2) Sayat B(r=4 ¢ = 250 = 1207}, (b) S axat A(x=2,y=3, 2~ - 1Y {(c)

da —-Za o @t v 3.4 )

Calculate E at M(3, -4, 2) in free space caused by (a) a charge Q1= 2uC at Pi(0, G,
0); (b) a charge Q2 = 3uC at Pi(-1, 2, 3); (c) a charge Q1= 2uC at Py(0, 0, 0) and a
charge Q2 = 3uC at Py(-1, 2, 3).
Derive the expression for electric field intensity at any point due to a line charge with
uniform charge density pr, C/m on the infinitely long Z-axis.

OR
Calculate the numerical values of V and p, at point P in free space
if V =5p*cos2¢,atpoint P (p=3, =11/4,z=2).
A line charge density of 24 nC/m is located in free space on the liney = 1, z= 2.
(a)Find E at P(6, -1, 3). (b)what point charge Qa should be located at Q (-3, 4, 1) to
cause Ey to be equal to zero at P?

Attempt any Three:
Calculate the work done in moving a 4 C charge from B(l, 0, 0) to A(C, 2, 0) along
the path y = 2 — 2x, z= 0 in the field E = 5x ax + Sy ay V/m.
If we take zero reference for potential at infinity, find the potential at (0, 0, 2) caused
by 12 0C/monthelinep=25m 2=0
State the coulomb’s law. Explain the equation of force between two point charges Q1
and Q:
Prove that electric field intensity E = - grad V, where V is the Potential.
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SECTION-1I

Define Boundary Condition and explain boundary conditions of electrostatic fields for
dielectrics and dielectrics material. ‘

Write Laplace’s and Poisson’s Equations in Cartesian co-ordinate system. & Discuss
them in detail .

OR :

State and explain the Ohm’s law for conductors. What is analogous relation in the static
electric field?

Derive Boundary Condition of Magnetic Circuit.

Discuss Ampere’s Law and its significance with respect to Maxwell’s Equation for
magneto statics.

Explain Gauss law in Differential form and Integral form.
OR
Derive Capacitance due to Co-axial cable and Spherical cable.

Evaluate the closed line integral of H from P) (5,4,1) to P2(5,6,1) to P3 (0,6,1) to P4
(0,4,1) to Py, using straight line segments, if H = 0.1y’ay + 0.4x a; A/m.

Attempt any Two:
State and Explain Ampere’s circuital law and Biot-Savart’s law.

What are the magnetic scalar and vector potentials? What are their importance?

The region y<0 contains a dielectric material for which ¢n= 4 ,while the region y>0 1is
characterized by g, = 6.5 Let L, —-30 ax + 50 ay | 70 V/m & Find (a) DNa (b) Dtz
(c) D2 (d)P2(e) ©2

END OF PAPER
Best of Luck
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