
ELEKTRİK-ELEKTRONİK MÜHENDİSLİĞİ ELEKTROMANYETİK ALAN VİZE SORULARI
06.11.2017
S-1)	A(8, -5, 4) ve B(-2, 3, 2) olarak verilmektedir.	 
	a) 	A dan B’ye birim vektör ifadesini bulun.
	b)	Orijinden AB çizgisinin orta noktasını gösteren birim vektörü bulun
S-2)	 olduğuna göre ve elektrik alan şiddeti   olarak verildiğine göre:
a) A(2,1,-2) noktasından geçen elektrik akı çizgisini bulun
b) Elektrik alan şiddetinin büyüklüğü  olduğu yerdeki yüzeyin denklemini bulun.
S-3)	Aşağıdaki noktalarda div D’yi hesaplayın
	a)	P(-2, 3, 5) noktasında 
	b)	
S-4)	Boşlukta 4 adet 0.8nC değerindeki yük her bir kenarı 4cm olan karenin köşelerine yerleştirilmiştir. Bu alanda depolanan toplam enerji miktarı ne kadardır.
S-5)	 değerlerindeki bir silindir içerisinde V potansiyeli:  olarak verilmektedir.
	 Noktasında V ve E’yi bulun.

	
 
(küre)

Süre 90 Dakika 	            								Başarılar,   Doç. Dr. Mahit GÜNEŞ
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Thus y = £ Incos 5x + C. Evaluating at P. we find C = 0.13, and s0

Tools | Fill &Sign =~ Comment

Incos5x +0.13

2.30. Given the electric ficld intensity E = 400ya, + 400xa, V/m. find:
a) the equation of the streamline passing through the point A(2, 1, —2): Write:

v _E _x = xd d
===z xdx = ydy
T E Y yay
Thus x? = y2 + C. Evaluating at A yields C = 3. so the equation becomes
XZ 2
3

b) the equation of the surface on which [E| = 800 V/m: Have [E| = 400y/x% + )2 = 800. Thus
x% 4 y? = 4. or we have a circular-cylindrical surface, centered on the z axis. and of radius 2.

¢) A sketch of the part @ equation would yield a parabola. centered at the origin., whose axis is the
positive x axis, and for which the slopes of the asymptotes are £1.

d) A sketch of the trace produced by the intersection of the surface of part b with the z = 0 plane
would yield a circle centered at the origin, of radius 2.

a ed [wi| < y 4 e
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thus demonstrating the approach to the exact value as Av gets smaller.
3.21. Calculate the divergence of D at the point specified if
a) D = (1/z%) [10xyz a, + Sx’zay + (22° — Sx?y) a_] at P(=2,3,5): We find
10y 10x2y
V-D=|—+0+2+ 3 =8.96
z z (=23.5)
b) D= SZzap + 10pz a; at P(3, —45°, 5): In cylindrical coordinates, we have
19 19Dy | D 2
V.D=——(pD,)+——2 Z=[Z +10p] — 7167
pop p 09 9z P (3.-45°.5)
¢) D=2rsinfsin¢a, +rcosf sing ag +r cos ¢ ag at P(3,45°, —45°): In spherical coordinates,
we have L L D
v.D 2p sin6D, i
2o PO+ e )+ ine 9
20si i
= |:65in95i11¢+ €0 - sind - Sl.n¢] =2
= sinf siné |3 450 _4s0)
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4.35. Four 0.8 nC point charges are located in free space at the corners of a square 4 cm on a side.
a) Find the total potential energy stored: This will be given by

1 4
Wg = EX;qnvn
o

where V,, in this case is the potential at the location of any one of the point charges that arises from
the other three. This will be (for charge 1)

1 1 1
[ [a tort 0472]

Taking the summation produces a factor of 4. since the situation is the same at all four points.
Consequently.

Vi=Var+ Va1 + Vo =

1 (.8 x 1079)2
We=s@aVr = ———

24 —|=779% 10777 =0.779 uJ
27€0(.04) V2 ] e

b) A fifth 0.8 £C charge is installed at the center of the square. Again find the total stored energyt
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4.25. Within the cylinder p = 2.0 < z < 1. the potential is given by V = 100 + 50p + 150p sin¢ V.
a) Find V. E. D. and p, at P(1,60°,0.5) in free space: First. substituting the given point, we find
Vp =279.9V. Then.

lE)Va
pag?

Evaluate the above at P to find Ep = —179.9a, — 75.0a3 V/m

=-VV=—-—a,— = —[50+ 150sin¢]a, —[150 cos ] ag

ap

Now D = ¢E,soDp = —1.59a, — .664a4 nC/m?. Then

1 50
=V.D=|— +7— [*7(501’1505m¢)+71505m¢]€0—7760(?
P (P) #Ds) p » p

At P, this is p,p = —443 pC/m>.
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1.4. given points A(8, —5, 4) and B(—2, 3, 2). find:
a) the distance from A to B.

[B—A| =[(~10.8, —2)| = 12.96

b) a unit vector directed from A towards B. This is found through

A
= (=0.77.0.62, —0.15)

2B

¢) aunit vector directed from the origin to the midpoint of the line AB.

AtB2 _GoL3)

Rt/ = (0.69, —
|(A+B)/2| V1o {

aom = 0.69)

d) the coordinates of the point on the line connecting A to B at which the line intersects the plane z = 3
Note that the midpoint. (3, —1, 3). as determined from part ¢ happens to have z coordinate of 3. This
is the point we are looking for.

1.5. A vector field is specified as G = 24xya, + 12(x2 + 2)a, + 18z%a,. Given two points, P(1,2, —1) and
Q(~2.1.3). find:

PITIEV T

< 0 )





