EEM ELEKTROMANYETİK ALAN TEORİSİ FİNAL SORULARI
02.01.2017
S-1	A noktası A (8, -5, 4) ve B noktası  B (-2, 3, 2) olarak verilmektedir.  
a) A ile B noktası arasındaki uzaklık nedir.
b) A dan B ye yönelen birim vektörü bulun.
S-2	Kütlesi m=5x10-26 kg ve yükü Q=2x10-16 C bir noktasal yük  V/m ve
 mT olan bir ortamda hareket etmektedir. t=0 anında  m/s hıza sahiptir. 
a) t=0 anında ivmelenme yönündeki birim vektör ifadesini bulun	b) t=0 anındaki kinetik enerjisini bulun
S-3	Boşluktaki   V olarak verilmektedir. 
a)  Terimlerini z’nin fonksiyonu olarak bulun		
b) Hacimsel yük yoğunluğunun hızı  ise z=0.1 noktasındaki yüzeysel akım yoğunluğu Jz değerini bulun. 
S-4	Boşlukta    olarak verilmektedir. 
a)  nedir.	B) P(2, -1, 3) noktasında A, B, H, J terimlerini bulun
S-5	Boşluktaki manyetik akı yoğunluğu    olarak verilmektedir. Aşağıdaki dikdörtgensel alana etkiyen toplam kuvveti bulun.
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S-1	A noktası A (8, -5, 4) ve B noktası  B (-2, 3, 2) olarak verilmektedir.  
c) A ile B noktası arasındaki uzaklık nedir.
d) A dan B ye yönelen birim vektörü bulun.
S-2	Kütlesi m=5x10-26 kg ve yükü Q=2x10-16 C bir noktasal yük  V/m ve
 mT olan bir ortamda hareket etmektedir. t=0 anında  m/s hıza sahiptir. 
b) t=0 anında ivmelenme yönündeki birim vektör ifadesini bulun	b) t=0 anındaki kinetik enerjisini bulun
S-3	Boşluktaki   V olarak verilmektedir. 
c)  Terimlerini z’nin fonksiyonu olarak bulun		
d) Hacimsel yük yoğunluğunun hızı  ise z=0.1 noktasındaki yüzeysel akım yoğunluğu Jz değerini bulun. 
S-4	Boşlukta    olarak verilmektedir. 
b)  nedir.	B) P(2, -1, 3) noktasında A, B, H, J terimlerini bulun
S-5	Boşluktaki manyetik akı yoğunluğu    olarak verilmektedir. Aşağıdaki dikdörtgensel alana etkiyen toplam kuvveti bulun.
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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— Al =1(~10,8,-2)| = 12.96

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

agp=——
4B =BT a

= (=0.77,0.62, —0.15)

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

_ A+B)/2  (3,-L,3)
T 1A+B)/2l T V19

aom = (0.69, —0.23, 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(x? + 2)ay + 18z2a.. Given two points, P(1,2, —1) and
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©) Kinetic energy is K.E. = (1/2)m0? = 135 T at all times.

93. A poit charge for which 0 = 2 x 10~ Candm = 5 x 102 kg is moving in the combined ilds
E = 100a, — 200a, + 300a; V/mand B = —3a; + 2a, — a, mT If the charge velocity at 1 = 0is
¥(0) = (a; — 3a, —4a;) x 10° mis:

2) give the unit vector showing the direction in which the charge is accelerating at £ = 0: Use
= 0) = g[E + (¥(0) x B)] where

¥(0) x B= 2a; — 3ay — 42)10° x (~3a; +2ay — 2;)10~% = 1100a, + 1400ay — 500a;
Sotthe foxe i aewtonsbecomes
F(0) = (2510~ )[(100+1100)a, +(1400-200)a, +(300-500)a;] = 4x 10~ H[6a; +6ay—a;]
e it ectorthat gives the sceelration disectonis fouad rom the e o be

6a, +6a, —
VB

ar

70a, + 70a, — .1

) find the kinefic energy of the charge at 1 = 0:

KE.

mivO = 35 x 10 1) (539 x 10°m/s)? = 725 x 10751 = 1258

9.4. Anelectron (g = —1.60219 x 107 C, m = 9.10956 x 103" kg) is moving at a constant velocity
v= 4.5 x 10/ay ms along the negative y axis. At the origin it encounters the uniform magnetic field
B =25, mT, and semains initup to y — 2.5 cm. [fwe assume (with good accuracy) that the electron
remains on the v axis while it is in the magnetic field, find it x-, y-. and z-coordinate values when
¥ = 50 cm: The proceduse is to find the electron velociy as it leaves the field, and then determine ifs
‘oordinates at the fime comesponding fo y = 50 cm. The force if encounters while in the field is

F=qvxB

160219 x 10745 x 107)(2.5 x 1073) (ay x a) = ~1.80 x 10 Har N

“This force will be constant during the time the electron traverses the field. It establishes a negative
x-directed velocify as it leaves the field, given by the acceleration fimes the fransit time, 1,

~1.09 % 107m/s

_ ~180x 104N\ (25x10%m
s 1oz (75 o7
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the net outward flux was found to be zero, and in part b, the divergence of J was found to be zero
(as will be its volume integral). Therefore, the divergence theorem is satisfied.

5.6. Lete = €pand V = 90z*/3 in the region z =
) Obtain expressions for E, D, and p, as functions of z: First,
av 4

E=-VV=-"
dz 3

5.6a. (continued)
Next, D = ¢E = 1.06z13a. nC/m?. Then

1 5 5
- E(120)501“/3 = —3547 2 poy/m’®

01
m (note that v is written as vy through a missprint): Use J: = py (=354 x 10727723 (5 x

10%)z2% = —1.8 mA/m? at any 2.

5.7. Assuming that there is no transformation of mass to energy or vice-versa. it is possible to write a

Al il )
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We require that A, = 0 at p . Therefore C = [(uol)/(27)]1n(3). Then. with / = 80x. we finally
obtain

_ Ho(80m)
27

3
A= [In(p) — In(3)]a, = 400 ln (;) a, Wb/m

8.36. Let A = (3y — z)a, + 2xzay, Wb/m in a certain region of free space.
a) Show that V-A =0:

El d
V-A=—Q@y—2+ -2xz=0
ax 2y

b) At P(2, —1,3). find A. B. H. and J: First Ap = —6a, + 12a,. Then. using the curl formula in
cartesian coordinates.

B=VxA=-2xa,—a,+Q2z—3)a, = Bp=—4a, —a,+3a, Wb/m>

Now
Hp = (1/u0)Bp = —3.2 x 10%, — 8.0 x 10°a, + 2.4 x 10%; A/m

ThenJ =V x H = (1/p0)V x B = 0. as the curl formula in cartesian coordinates shows.

8.37. Let N = 1000. I = 0.8 A. po = 2 cm. and @ = 0.8 cm fpor the toroid shown in Fig. 8.12b. Find V,,, in
the interior of the toroid if V,,, = 0 at p = 2.5 cm. ¢ = 0.37. Keep ¢ within the range 0 < ¢ < 2x:
Well-within the toroid. we have

NI 1dV,
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9.6 The magnetic fiux density in a region of free space is given by B = —3xa + Sya, — 2:a; T. Find
the total force on the rectangular loop shown in Fig. 9.15 ifit lies i the plane - — 0 and is bounded
byx=1.x=3y=2andy =S, all dimensions in ca: First, note thatin the plane = — 0, the
component of the given field is zero, s vill not contribute fo the force. We use

F= [ LxB
oo
hich i our case becommes, with 1 = 30 A:
o o
Fo [ S0rnx Bt vl o)+ [ 30 x hrl e+ Sy
o o

'y )
) 30xnex arat Svpasay)+ [ 30 x e+ Sy

145

9.6. (continmed) Simplifying. this becomes
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