Electromagnetic Fields
Course Code: ECE262
Spring Semester Exam.

BME Program

Level 200 Open-Sheet

‘ Exam Date: 10-5-2018

| Ao ae Al o) Allowed Time: 2 Hours
| ol b

Attempt all guestions. Assume any missed data. Full mark is 50.

Q.1.a) State Coulomb's law. If the volume charge density varies with radius such that
p, =2nc/m’. Find the total charge lying within the region bounded by the sphere r <3 and

thecone 0<d<7x/3. {2.5 M _ 242 4aC [4 Marks]
Q.1.b) A charge Q is located at (-1,0,0) and a charge 2Q is located at (2,0,0). Find the point

in space where E=07? Lc L 2 (/ - > [5 Marks]

Q.1.c) A uniform line charge of p, =4z nC/m lies along the y axis, while uniform surface

charge densities of + 0.2 and -0.2 nC/m2 exist on the planes z=6 m and z=-8 m, respectively.

Find E at the point P (1,0,0). _ s 2. BQ [5 Marks]
215, 3R, Z 2.

Q.2.a) Verify divergence theorem for the electric flux density vector D= 83:3)}3&_r +4x2y5)
leaving the surface of the cube: -1=x=1, -1<y<1, -1<z<1 E_%- [7 Marks]

Q.2.b) Given E = Sya, +5xa, —2a_V'/m. Determine the work involved in carrying a charge
of 2C from (0,-2,8) to (5,3,23) along the straight line joining the two points. =3 <Y [7 Marks]
V= av
C“/ -2 a Q.3.a) The potential varies as V = ‘>pﬁpin cylindrical coordinates. Find the potential V, the

- -8 gg"plectnc field, and the volume charge density p,, at P(2,0°,2). Find the equipotential surface
» o' 3nd the equation of streamlines through P. Does V satisfy Laplace ew‘? NO [T Marks]

I\

;‘?
Q.3.b) Use Laplace equation, in spherical coordinates, to determine the capacitance of a
spherical capacitor with inner conductor of radius ‘a’ and potential V' =¥,and outer

conductor of radius ‘b‘and potential\/—o C ,,32:_., [7 Marks]

- \

Q.5.a) A coaxial cable has inner conductor of radius 'a' and carries a current of 1A and outer
conductor of inner radius 'b' and outer radius 'c' and carries a current -1A. Use Ampere's law
to derive expressions for the magnetic field everywhere. Sketch the resulting field. [7 Marks]

Q.5.b) Write down Maxwell's equations for steady electric and magnetic fields in both point
form and integral forms. If magnetic field Intensg is glven as H =2yza, +3xza, +2xya.,

find the current density 'J'. N = - X QA x + 7 0\6 [7 Marks]

My best wishes to all of you! Assoc. Prof. Hossam E[Din Moustafa
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