EE 363M Spring 2000, Honmework Set 1, Fri. Feb. 4; Due: Fri. Feb. 11

1. (5 pts) Recalling that V=V, +V | =l +1_, Zo=\|£=-\|L , and Y,=1/Z_,
show t hat : _
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2. (10 pts) A pulse generator with internal inpedance 50W is connected to the
transm ssion |ine arrangenent shown bel ow. \Wen the generator is turned on it begins
sendi ng vol tage pul ses down the Iine, one pul se every 20nsec.

A B
line
50 W continuous to
Zy=50W Z,=150W Zo=50W infinity

10 nsec delay
Use the foll ow ng notation:

r = reflection coefficient for waves incident froma 50 W section to a 150 W

section
T = transm ssion coefficient froma 50 W section to a 150 W one
r' = reflection coefficient froma 150 W section to a 50 W one
T = transnmission coefficient froma 150 W section to a 50 W one
V+j = forward pul se voltage anplitude in section i
V.j = backward pul se voltage anplitude in section i

At t =0 the first pulse sent fromthe generator is at interface A
If the pul ses sent fromthe generator have height V+1, what is V42 at:

5 nsec
25 nsec
35 nsec
t 45 nsec
in steady state (i.e. t = ¥) ?
In steady state, what are V43 and V.1?

— — —

3. (5 pts) To find the phasor formfor the voltage and current along a transm ssion
line (i.e., the Telegraphist’'s equations in “tinme harmonic fornm) you can repl ace

/9t by jwin:

V
v_ . u T_ v
9z It 1z Mt
Make this substitution and show t hat
_ - jbz ibz _ 1 - jbz ibz
V=V,e + V. e I—Z V., e - V. e
(0]

are solutions to the Tel egraphist’s equations so longas b=w. LC .
[ Probl emtaken from Rano, problem5.7a (5.5a in 2nd ed.)]

4. (5 pts) For a transmssion line “termnated” at z = 0 by a | oad inpedance Z | and
recal |l i ng:
V. V V_sexp(- jbl
ZO:—+:-—' , r(z:- |): p( J )
| | V,exp(jbl)

_V _Vioexp(jbl)+Voexp(- jbl)
| Loexp(jbl)+1 >exp(- jbl)

, Z(z=-1)

show t hat



1+r(z=0pexp(- j2bl) _ . Z +Zytanh(jbl) _ Z + jZytan(bl)
1-r(z=0pexp(- j2bl) ~ "°Zy+Z kanh(j bl) °Z,+ jzZ tan(bl)

Z(z=-1) = z,



