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Ql(6D): a- writq rhe Maxweil's Equations of electromagnetic fierds.b-If E : 2 sin 3r4tyrmin the core of a capacitor has e,:5, find:1- the electric flux in the core/m2. 2- thedisplesrnint .rffi.

Q2(1 4D):a- what is meant by: r - the serf & mutuar inductances.
2- The energy density, J/rn3 ir-r electro-static and rnagneto-static fields.b- cornpare between the erectric and the mag'etic circuits.

c- I)raw a cross section in 2-windings, core type transformer. Discushow can be calculate the magnetiling current to produce cerlainvalue of 8.o,.. in the transform.. .or.l

Q3(20D): a) Drive the capacitance equation of cylindrical capacitor with twoconducting cylinders.
b) If the radii of the two conducting cylinders are 1500 mm, 1700 mmrespectively and the insulator material has €,.:4,calculate:
1- the capacitance.
2- the charge of each cylinder if the potential difference between flreconducting surfaces is 10000v.
3- tire capacitor stored energy.

Qa(20D): Figurel shows a cross section, el-vision view, of an electrostatic cell.The area of two parallel plates are equal and each has 400 cffi2,a =40 mm.If V":1000Kv, Vl:0.0v and e r :2ez:5.8, using 2DFEM as a numericalmethod, Discus the steps and the main equations, to calculate:
l.- the electric flux density i'each element between th. t*o ptutr.
2- the electric stored energy in each rnaterial.

3) Magneto-static fields:-
Q5(20D): Figure2 shows a cross section, el-vision view, of two rnagneto-static

cells, a:lOmm' Both have the same dimensions, square section of the core a'dair gap and used to produce 1.6 
l,- flux density in the air gap. Fig.2-(a)shows asoft iron core with dc exciting coil has r 000 turns, while Fib.z r[l shows apelmanent magnet cell. calculate: 1- the exciting current ro, 1u;.2- the permanent magnet rength for (b), the (B,,,-Hn, ) curve i, ,t o*n in Fis.2c.



Q6(20D): If a composite sheet is put into rhe air gap of cell (a), asFig.2-(d). using 2DFEM, Discus ihe steps uno tnZ -ain equations,1- tl-re magnetic flux density in each element.
?- 

tl" total magnetic energy in the gap.
3- the self inductance of the cell in Fig.2_(a).
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to calculate:

Divergence, Curl, Gradient, and Laplacian
Cartesian Coordinates.
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