Problem 2.17 At an operating frequency of 300 MHz, a lossless 50-€2 air-spaced
transmission line 2.5 min length is terminated with an impedance Z1 = (40+ j20) Q.
Find the input impedance.

Solution: Given a lossless transmission line, Zgp = 50 Q, f =300 MHz, [/ = 2.5 m,
and 71, = (404 j20) 2. Since the line is air filled, u, = ¢ and therefore, from Eq.
(2.38),

@ 2mx 300 x 10°

f 3 x 108

= 2 rad/m.

p=

Since the line is lossless, Eq. (2.69) is valid:

7 — 7 (ZL+ ngtanﬁJ) _ ((40—}— j20) + j50tan (2x rad/m % 2.5 m))
Zo+ jZptanBl ) T\ 50+ j(404 j20)tan (27 rad/m x 2.5 m)

_ 50 ((40+j20)+j50><0

T\ 50+ (40 + j20) x 0

) = (40 + j20) Q.






Problem 2.11 Polyethylene with &, = 2.25 1s used as the msulating material in a
lossless coaxial line with characteristic impedance of 50 €2. The radius of the inner

conductor 1s 1.2 mm.
(a) What 1s the radius of the outer conductor?

(b) What is the phase velocity of the line?

Solution: Given a lossless coaxial line, Zp =50 Q, &, =2.25, a= 1.2 mm:
(a) From Table 2-2, Zy = (60/+/¢;) In(b/a) which can be rearranged to give

b=ae”Ve/0 = (1.2 mm)e V>0 = 4.2 mm.

(b) Also from Table 2-2,
¢ 3x10% m/s

Uy = =
Ve 225

— 2.0 x 10® m/s.

Wz, 1) =10 cos (37 x 108t - 2m7) V
w=0.1m

d=0.0lm

(a) Ex =-g—

]

1000 cos (37 x 108¢ - 277) V/m



E

(b) Hy= -ﬁ{'

To find 7, we note that

8
3 x10 8 C 1
Vp= ———=15x10"m/s = = = ——
p 27 2 f‘uo.4£0
s E=4g

= B _ Mo _120m _
Tl-\/:— 4gy ~ 2 =il

Hy= 352 cos (37 X 108 — 277) A/m

(C) I = I{yw
37:' )

d P=VI

- g% cos2 (37T X 108 — 27z) W



- o = g e S
’ 1
"Lf;.. Wiz, 1) = fE,(r, z, t) dr and since E, o< = from Gauss’ law, we have

r=a

2n

0=YED Ao from Iz, )= [ Hy(r,z.1) rd, we have
& rln_a- ¢=O

-1(21'—7;;)- Substituting these into the differential equations, we get

B 2| (I(z, D)
""E[T?rr_]

-s-a- V(z, 1)
o rln%

= >







