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S-1)	 ve  vektörlerinin vektörel çarpımını bulun.
  
S-2)	Boşlukta,    değerindeki iki adet yüklü parçacık A(0, 0, 1) ve B(0, 0, -1) noktalarına yerleştirilmiştir.
a)  P(0.5, 0, 0) noktalarında elektrik alan şiddetini (E) bulun.
b) Aynı alanı elde etmek için orijine yerleştirilecek yük miktarı ne kadardır.
S-3	mm kübik bölgesinde,  olarak verilmektedir. Diğer yerlerde yük yoğunluğu 0 olarak verilmektedir. 
a) r=1mm küresel yüzey içerisinde kalan toplam yükü bulun.
b)  Gauss yasasını kullanarak r=1mm yüzey üzerindeki Dr ifadesini hesaplayın.

S-4)	G vektörü,  şeklinde verilmiştir.  İfadesini bulun.
s-5)	 olan dielektrik bir ortamda	 olarak verilmektedir.
a) P	b)   bulun.
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charge (in the yz plane) is /1 = /2. The length of the line joining the origin to either endpoint
of the line charge is then just the sphere radius, or 2. The half-angle subtended at the origm by
the line charge is then ¥ = cos™!(v/2/2) = 45°. The length of each line charge in the sphere
isthen /, = 2 x 2siny = 2v2. The total charge enclosed (with two line charges) is now
Q' =2(2/2)(20nC/m) = 1130C

3.7. Volume charge density is located in free space as p, = 2¢~1%% nC/m’ for 0 < r < 1 mm, and p,
elsewhere
) Find the total charge enclosed by the spherical surface r = 1 mm: To find the charge we integrate:

2 px o0l
o :/ f f 2¢71907 2 6in g dr d6 dp
o Jo Jo

Integration over the angles gives a factor of 4. The radial integration we evaluate using tables;
‘we obtain

21000 o015 1000 ‘ 001
o

¢
e — ~1000r — 1
1000 ¢ r=b

=8 — =40x10"°nC
¢ Y[ 1000 (1000)2 ] 9xD ot

b) By using Gauss’s law, calculate the value of D, on the surface r = 1 mm: The gaussian surface
is a spherical shell of radius 1 mm. The enclosed charge is the result of part a. We thus write
472D, = Q,or

_ 0 _40x107?

T 4nr2 T 47(.001)2

=3.2x10"* nC/m?
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by taking the infegration path with ifs right vertical segment within each of these fwo regions, while
the left vertical path is a — b. Again the integral is taken counter-clockwise, which means that the
right vertical path will be directed along —x. But the current is now in the opposite direction of that
for y > 0, making the enclosed current net negative. Therefore, H will be in the opposite direction
from that of the right vertical path, which is the positive x direction. The magnetic field will therefore
be symmetric about the y = 0 plane. We can use the results for regions 1 and 2 to construct the field
everywhere:

H=0 (y>2) and

)
H=42-|yPa, A/m (0 <|y| <1)
H=4(y|-2%:A/m (1 <y <2)

Calculate V x [V(V - G)]if G = 2x?yz ar — 20y ay + (x% — Proceding, we first find V- G =
4xyz —20 —2z. Then V(V - G) = 4yzay + 4xgay + (4xy — 2) a;. Then

V x[V(V-G)] = (x —4x)a, — (dy — 4y) ay + (42— 42)a; = 0

The magnetic field intensity is given in the square region x = 0,0.5 <y < 1,1 <z < L5 by
H=:%, + 1%y +y*: Am
a) evaluate § H - dL about the perimeter of the square region: Using dL = dxa, + dya, + dza.,
and using the given field, we find, in the x = 0 plane:

1 15 s 1
fﬂ 41_:[ Odv+f (1>‘dz+f 0dv+[ (5)*dz = 0.46875
s 1 1 L5
b) Find V x H.
aH. H, aH, 0H: OHy dHy
VxH= - ax+ - ay + - a;
ay oz 9z ax ax  ay

=49, 2200, 32 __
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- - _176x107*
E  (8.85x 10-12)(4 x 10%)

Xe
Then eg = 1+ xe = 1.000176

5.28. In a certain region where the relative permittivity is 2.4, D = 2a, — 4ay + 5a; nC/m?. Find

E_D (2a, —4a, +5a,) x 10~°

= A — 94a, — 188a, + 2352, V,
« (24)(8.85 x 10-12) 4a, — 188a, + 2352 V/m

(2a, —4a, +5a,) x 10~°

b) P=D —FE = eE(er — 1
) €E = coE(er — 1) 24

@4-1)

= 1.2a, —2.3a, +2.92, nC/m’

¢)  |VV|=IE| = [(94.1)® + (188)® + (23512

15V/m

73

5.29. A coaxial conductor has radii @ = 0.8 mm and b = 3 mm and a polystyrene dielectric for which
€r = 2.56. If P = (2/p)a, nC/m? in the dielectric, find:
a) D and E as functions of p: Use

-,
P __@px10ta, s,
i1 883 10-gce o

a | vi { S awo
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The three remaining terms are zero, for the cross product of any vector withitself

is zero, since the included angle is zero. These results may be combined to give

Ax B=(4,B. — A.Bac+ (4B~ AB, + (4B, — 4B (8)
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or written as a determinant in a more casily remembered form,

Thus, if A = 2a, —3a, +a, and B= —4a, —2a, + Sa,, we have

4| p | eTextMainMenu | Textbook Table of Contents

15

VECTOR ANALYSIS
a
-4 -2 5

=3 = (I(=2)ax = [(25) = ((=H]ay +[(2)(=2) = (=3)(~4)]a-
= —13a,— l4a, — 16a.

¥/ DL4. The three vertices of a triangle are located at A(6,—1,2), B(=2.3,—4) and
C(=3,1,5). Find: (a) Ras x Rac (b) the area of the triangle; (¢) a unit vector perpen-
dicular to the plane in which the triangle is located.
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2.6. Point charges of 120 nC are located at A(0, 0, 1) and B(0, 0, —1) in free space.
a) Find E at P(0.5, 0, 0): This will be

120 x 1072 [ Rap Rpp ]
4meo [Rapl® ~ [Rppl®

Ep

where Rop = 0.5a, — a; and Rgp = 0.5a, + a;. Also. [Rap| = |[Rpp| = +/1.25. Thus:

120 x 107%a,

P T an(1.25)5¢

=772V/m

b) What single charge at the origin would provide the identical field strength? We require

Qo

R R— )
47€0(0.5)%

from which we find Qg = 21.5nC.

2.7. A2 uC point charge is located at A(4, 3, 5) in free space. Find E,, Ey. and E; at P (8, 12,2). Have

2x107° Rap 2 x 1076 [4a, +9ay — 3a;

= 65.9a, 4 148.3a, —49.4a v

p =





