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~ =- o/e~v 
f ~ ~ '12f'lf rt:;, 

. 1T 
J0·-

180 
Vg:=48·e 

IA.:= 1.25 

v f := 842 · 10
6 

Hz 

8 
vp := 2.3 · 10 mis 

Calculate variables related to transmission line 

ZL := 70 + j · 40 

zo := 75 n 

W := 2 ·TI· f 
vp 

A.:=
f 

I>-. = 0.213 I m"' 1 := l>-. · >-. 11 = o.3414 I m 

w 
I~ = 23.0019 I rad/m ~ := 

vp 

Calculate reflection coefficients & input impedance 

ZL-ZO 
I'L:=--

ZL+ZO 

I'l := I'L · e-j-2·f3·l 

. (1 + r1) 
Zm:=ZO· --

(1 - r1) 

lirL. = 0.268 I 

11 r1 I = 0.268 I 

180 
arg(I'L) · - = 81.703 

180 
arg(I'l) · -- = -98.297 

TI 

lzin = 60.5769 - 34.6 l 54i I 

1) Assume we used matching network on load & matched source, i.e., 
Zg =Zin = ZO and rLl = 0. 

I'Ll := 0 Zinl := ZO Zgl := ZO 

deg 

deg 

( 
Zinl ) Vinl := Vg · 

Zinl + Zgl 
I Vinl I = 24 I V 

180 
arg(Vinl) · -- = 0 deg 

TI 

34 

Vinl 
VOpl := -- -- -----

if3·l + I'Ll · e-j-f3·l 
[Vop i ; = 24 I v 

180 
arg(VOpl) · = -90 deg 

Vinl 
Iinl := ----

Zinl 
11 Iinl I = 0.32 I A 

TI 

180 
arg(Iinl) · --- = 0 deg 

TI 
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Pinl := 0.5 ·Re( Vinl · Iinl) 
(I VOp 11 )

2 [ . I 2] 
Pavgl := 0.5 · ---- · 1 - ( fLl I) zo 

35 

( Vg )2 
Pl:= --- -

8. zo 

IPinl = 3.84 I w IPavgl = 3.84 I W IPl = 3.84 I w 

. (VOpl )
2 

Pavg mcl := 0.5 · -- --- zo 

(IVOpll)
2 

. 2 
Pavg_refl 1 := 0.5 · · (, fLl I) zo 

PVgl := 0.5 · Re(Vg · Iinl) 

. l+lrLII 
VSWRl := , 1 1 - I'Ll I 

RLI = 20 log(O) = oo 

2) Choose Zg = Zin. 

Pl 
ril := - -

PVgl 

Zg2 :=Zin 1Zg2 = 60.577 - 34.6 l 5i I 

( 
Zin ) Vin2 := Vg· - --

Zin+ Zg2 
I : Vin2 \ = 24 I v 

IPavg_incl = 3.84 I W 

IPavg_refl 1 = 0 I W 

IPVgl = 7.68 I w 

IVSWRl = 1 I 

1111 . 1 oo = 5 o I % 

Rg2 := Re(Zg2) Xg2 := Im(Zg2) 

180 
arg(Vin2) · ---- = 0 

Tr 
deg 

Vin2 
VOp2 := -- - ---- --

Hi-1 - }rJ.1 
I VOp2 I = 24.067 I v 

180 
arg(VOp2) · -- = -74.58 deg 

e- + I'L · e 

Vin2 
Iin2 := ---

Zin 
11 Iin2; = 0.344 I A 

Tr 

180 
arg(Iin2) · -- = 29.745 deg 

Tr 

Pin2 := 0.5 ·Re( Vin2 · Iin2) 
(IVg )

2 
Rg2 

P2 := -- ---
8 Rg22 + Xg22 

\Pin2 = 3.584 I w \P2 = 3.584 I w 

. ( VOp2 )
2 

Pavg mc2 := 0.5 · ---- zo 1Pavg_inc2 = 3.8613 I W 

( VOp2 )
2 

2 
Pavg_ref12 := 0.5 · -Z

0
-- · ( I'L ) IPavg_refl 2 = 0.2773 I W 

PVg2 := 0.5 ·Re( Vg · Iin2) IPVg2 = 7.168 I w 
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1 + lrL 
VSWR2.:= - --

1- lrL 

RL2 := 20 ·log( rL·) 

P2 
112 := -

PVg2 

3) Choose Zg =Zin*. 

Zg3 := Zin 1Zg3 = 60.577 + 34.615i I 

( 
Zin ) Vin3 := V g · - ·-

. Zin+ Zg3 
11 Vin3 = 27.642 I V 

Vin3 
VOp3 :.= --. ·· ·--. -

· 1 · r1· I - ]' r1· I 
e- + I'L · e 

l[VOp3[ = 27.719 I v 

Vin3 
Iin3 := -

Zin 
11 Iin3 = 0.3962 I A 

Pin3 := 0.5 · Re( Vin3 · Iin3) 

IPin3 = 4.7543 I W 

. (I VOp3
1

I )

2 

Pavg mc3 := 0.5 · ------ zo 

(IVOp3')
2 

2 
Pavg_refl3 := 0.5 · · ( I'L ) zo 
PVg3 := 0.5 · Re(Vg · Iin3) 

1 + ,rLI 
VSWR3 := 1 - lrLI 

RL3 := 20. log( I rLll) 

P3 
113 := -· ··-

PVg3 

36 

IVSWR2 = 1.732 I 

IRL2 = -11.437 I dB 

1112 . 100 = 50 I % 

Rg3 := Re(Zg3) Xg3 := lm(Zg3) 

180 
arg(Vin3) · = -29.74 deg 

1T 

180 
arg(VOp3) · · = -104.32 deg 

1T 

180 
arg(lin3) · - = 0 

1T 

P3 := ilVg _ _t 
8 · Rg3 

IP3 = 4.7543 I w 

IPavg inc3 = 5.1222 I W 

deg 

IPavg refl 3 = 0.3679 I W 

IPVg3 = 9.5086 I w 

IVSWR3 = 1.732 I 

lRL3 = -11.437 I dB 

1113 . I 00 = 5 0 I % 


