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Mansoura University 4 _ 3 gaiall «...AL;
Faculty of Science ¥ astall 4308
ics D nt Gadl .3

Physics Departme &= ey sl ad

: Second Term Examination June2009

Academic Level: First Level Program: Phys,Math, Biophy,Comp&static

Time: 2 Hours :

Subject: Electromagnetism Date: 8" of June. 09

Full Mark: 60 Marks Courses: Physics 104

Answer the Following Questions

[1] a- Convert into Cartesian coordinates each of the following points:
i—(2,5n/6, 3) and ii - (4, 4m/3 , -1) in cylindrical coordinates
iii — (4, 2w/3 , 7/6) and iv — (\fg , w4 , m/3) in spherical coordinates [8] Mark

b- Find the divergences of the following vector fields: i) 3x 1+ (y-3)j + (2-2) K.
ii) ? sin © § _in spherical coordinates [7] Mark

[2] a- Using the curl of E(,, derive the electrostatic potential U, from the electric field intensity Ep-
“ [7] Mark
b- A positive charge g = 3.20 x 107'° C moves with a velocity v = (2i + 3 — k) m/s through
a region where both a uniform magnetic field and a uniform electric field exist.
(i) Calculate the total Lorentz force on the moving charge (in unit-vector notation), taking
B=(2i +4j+k)TandE=(4i — j —2k)V/m. :
(i) What angle does the force vector make with the positive x axis [8] Mark

[3] a- A long straight wire of radius R carries a steady current I that is
uniformly distributed through the cross section of the wire. @Il
Calculate the magnetic field at a distance r from the center of the wire
in the regions r> R and r<R .Use Ampere’s law  [7] Mark

b -Two long, parallel conductors carry currents
I1=3.00 Aand I; = 3.00 A, both directed into the page
in Figure. Determine the magnitude and direction of the
resultant magnetic field at P. [8] Mark

I/

/
s/
!2

[4] a- Define the following terms;
Flux of a vector — Lenz's law— The Curl of a vector field — Absolute potential at a point -
Electrostatic field intensity —Gradient of a scalar field - Faraday’s law of induction. [7] Mark

b- Maxwell modified Ampere’s law to include time varying electric field; it is called Ampere-

Maxwell law for displacement current. Prove that the displacement current 14 is equal to the
conduction current I. [8] Mark

Examiners: 1- Dr. Nabil Kinawy 2- Dr. ELMetwally Abd Elrazek
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