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RADIALLY SCALED PARAMETERS

transmission line is to be matched to the load using a shorted load stub. Determine the
stub length and distance between the load and stub. Two possible answers. You only

1. (35%) On a lossless 50-Q transmission line terminated with a Z. = 100-j100 Q. If this
need to show one of them.
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2. (30%) For a vector filed A=r?f +3r¢¢3 — 227, verify the divergence theorem

ﬁ,&-d§=”j(v-,&)dv,onasection of a cylinder bounded by r =1 _%g¢g%, 1<7<3.

6=0.51 $=0.57
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Solution:
j':j:A ds = HA ds + _UA ds+_UA ds+J‘_|'A ds+_|'.|'A ds,
top bottom side left right
HA ds = jj 22 2rdrdg=—r, HA ds = jj 27 (-2)rdrdg =1,
top top bottom bottom
[[A-ds = [[r?¢-prdgds),, =27,
side side
([ A-ds = [argg-ard,.,, =~
left left
HA ds = j3r¢¢( )drdzqj a2 = ;

right right

ﬁA ds=[[A-ds+ [[A-ds+[[A-ds+[[A-ds+ [[A-ds=5r.

top bottom side left right

=51,

- Ao = ] g lor 2y —2a( v+ 31 |
ffA-ds =[] (v- Ayav.



3. (35%) Verify Stokes’s theorem for the vector field A= frcosg + ¢sing along the
contour shown below:
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Ly
=7
Solution:

c>B-n‘l:/ B-dl+/ Bvdl+/ B-dl—i—/ B.dl,
n 4L JILa o L3 J Ly

B dl=(trcoso —|—435i11¢}- (i'dr—f—!i)rd(b +idz)=rcos@dr+rsin¢dg,

0
B-dl= / 7cosQ dr) + ([ Fsing (MJ)‘
JLy Jr=1 9=0, z=0  \J9=0 2=0

2 n/
/ B-dl= (/ rcoso dr) + ([  rsing d(IJ)
'LZ Jr=2 z=0 . ilﬁ:D r=2. z=0

1 w2
/ B-dl= / 7Ccoso dr) + (/ - rsing d{IJ)
J L3 Jr=2 o=n/2, z=0 Jo=m/2

1 0
'L4B-dl= (.[:1NOS¢ dr) 3=D+ (./‘;ﬁzﬂﬁrsmtp d@:)

=0+ {—cos@}@zwz =—1,
3

= 0’
z=0

r=1, z=0

5

VxB=Vx(i‘rcos$+tf)sh1¢}
(19 d . - (d _ d
=1 (}—50 — g(smcp)) +0 (E(? cos) — go)

RV J _
_|_z; (g(r(smtil)) - E(-"COS‘M)

+B-dl=

= i'O—i—@O—ki%(sin{ﬁ + (rsing)) =Zsing (1 —1—%) )

[ vBds= [ﬁ:f[il (isincil (1 +%)) (ardrde)

w/2 2
= [ / sing(r+1)drdo
Jp=0 Jr=1

- ( (—cos (377 +7)) E=1)

/2

5
o=0 2




Coordinate variables

Vector representation, A =

Magnitude of A, |A] =

T —
Position vector O P

. - .

Base vectors properties

ey

Dot product, A - B =

Cross product, A x B =

. —

Differential length, d1 =

Differential surface areas

sy

PR R b

Cartesian

Coordinates
X, ¥, <

KA, + YA, + 24,

AL+ A + A

Rx) + ¥yr +2z1,
for P(x1, ¥i,21)

f(:f’-y:i-i:

Y=y-2=7-X=
Xxy=1
yxz=X
ixfi———fl

X y z
Ax Ay A
B, By B

dsy =xdydz
ds, = 3§ dx dz
ds, = 7 dx dy

Kdx +ydy+1idz

Differential volume, dV = dxdydz

FA, +PA, + 24,

A;B, + ApBgp + A;B;

fdr+¢rdp+idz

Cylindrical
Coordimates

r@,z

JAZ + AG + A7

try + 2z1,
for P(ri, ¢1.,21)

tr=¢-¢p=232=1

ip=¢-2=21t=0
ixp=12
$pxi="r
ixt=¢

~
~ ~

r ¢ z
A, Ap A;
B, By B;

ds, =Ftrdddz
dsy = dr dz
ds, = zr dr d¢

Spherical
Coordinates
R b 9’ ¢
liA R T éAe + &A(p

A%+ A2+ A

RR1,
for P(R1, 601, $1)
RR=0-6=¢-0=1
R-O=0-9=0¢-R=0
Rx0=¢
fxd=R
&xﬁ:@
ARBR+AOB9+A¢B¢
R 6 ¢
AR Ap Ay
Br By B¢
RAR+0R 10 +dRsin6 d¢

dsg = RR?sin 6 d6 d¢
dsp =0 Rsin@ dR d¢

rdrdpdz

dsy = $R dR db
R2sin6 dR d9 d¢




GRADIENT, S CURL

, % LAPLACIAN OPERATORS

N

} CARTESIAN (RECTANGULAR) COORDINATES (x, y, )
Vv = x%+y%—z+zg—v
0Ay A, 04,
VA= o 5%
RN n, T
A, 0A Ar  0A, A, 0A,
VAS 1% B & _"(E ey (a_”a_)”(?ai“a—y)
Ac Ay A,
5 R A o T i
Vs 32 92 a2

CYLINDRICAL COORDINATES {(r, 0, z)
W, LV, av '

vr = " ter 3(1)
VA = ;5(.#1},)4" ?W’}'i
r ¢r z
1l d d 9| (104, dA BA,_%) l[d 04/
VA e % ox “‘(raq) Wl (a_z ar ‘ Sy
Ar rhy A,
2_la(av] 1%V 9%V
V¥ = oo tEiwt
SPHERICAL COORDINATES (R, 8, ¢)
&)V 1oV 1 ov
V§ = eﬁ% Rsin@%
1 9 1 1 dAy
R OR ¢Rsin®
1 d 0 ]
VR, = R2sinB| oR 00 a0
Ar RAy (Rsin®)4, _
Rl [2 Mo, ol [ 1 M 2 REI
"~ TRsin® (A¢Sn9) 6‘11)] O_Eslne el ﬁ(RAq;) +¢R 'LBR(RAG) a0
z_LiziV‘ N g R T
V= a5 ) e | 986)+R7-sin29 T



