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(27 ., 36 > 3
2.1 —(125 @, + 150 aZ)X 10° [V/m]
22 | AA AY : 6.35 [V]
|D|=¢ye,| El=162¢, [C/m?]
23 . .
|P|: e&, | El=160¢, [C/m?]
24 | g, =4¢
—_— — 2 —
DZ = a4, + Eag/ [C/mQ]
Y N
25 E1 = eoc, = 37{_:0(&1 + Zdy) [V/m]
—- E_ 1— 2 —
E2 — 6_0_ (E—Oax + 3—60%) [V/m]
(a) +z
(b) v, =2 x 10 [m/s]
2.6 _ 2r
() 4=~
(d) H (zt) =— 39.8c0s(10% — 52)a, [A/m]
27 o= 316 _ 9.49 x 10® [rad/s]
vV EoHo
__do_ Ty )
58 a) emf = 7 10cos( 5 250zt | [V]
(b) emf = 0
29 |y AFHo
Ho|x dd : E =10 % *"¢, [V/m]
2.10 . .
A7t 4 0 E(z,t) = 10cos(6.28 x 10% — 2.09z)a, [¢V/m]
(a) A= 0.63 [m]
(b)n =500 [Q]
211 (c) p, =3.98
(d) &, =2.26
(a) »=1218 [Q]
212 | (b) |H] = 9.2 [mA/m]
() P= 4.6 [mW]
(a) d = 5.794 [m]
2.13
(b) d =579.4 [m]
214 | A=
215 | Ak
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=
a=21x10"°
31 | p=687x10 °
v, =9.1458 x 10° [m/s]
1 1 1
r= (27)(13.14 x 10~ 7)(5.87 x 107) [ 0.45x10 %  1.475x10 ° ] (/m]
32 | L=0.24 [¢H/m]
C=105 [pF/m]
G=0.152 [S/m]
33 | Z, =224.26 + j419.64 [Q]
34 | Z,=48.91+734.95 [Q]
(a) R=0.1151 [Q/m]
(b) L=0.2 [xH/m]
3 (c) G=46.04 [us/m]
(d) v, =2.5x10° [m/s]
36 | X=—28[Q], Z =56[Q]
I'=0.6862 —149°
1+
37 | VSWR= =i 5.4
RL=—3.2 [dB]
28 v(z,¢)=1.8cos(27 x 10%¢ —0.872) [V]
(s t) = 0.024cos (27 x 10% — 0.872) [A]
39 | Ajer
(a) I'; =0.097 £ —115.5°
310 | (b) VSWR =1.215
(c) 1=0.091
301 | A5EA 3.79% 54
A159] A 1= 200 [cm]
312 7, = 164.99— j96.18 [Q]
1
313 (a) VSWR = 3
(b) 75% H=Hho] Mg
Py =78.13111 [mW]
3.14
P, =63.8 [ mW]
3.15 | 64%
3.16 | 0.1156%
3.17 | P, =119.008 [mW]
318 | /=124 [mm]
3.19 | C=2.62 [pF]




(a) VSWR =2
320 | (b) 11.1%
(c) R, =9.54 [dB]
3.21 | 7 [GHZz]
12 [GHz]o] o3} », = 165.8 x 10° [m/s]
322 | 17 [GHz]o] W3l v, = 242.6 x 10° [m/s]
At = 955 [ns]
a=3.5mm — 0.0753 [I/m]
3.23
a=10mm — 0.65 [dB/m]
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211 2y Zycoth(rl) Z,/sinh(rl)
4.1 Z= = .
Zyy Zyo Z,/sinh(r1) Zcoth(rl)
_ 0.1318 —0.0864
42 | r= {—0.0864 0.1773}
43 [ABCD]—(1+21Y2 Zl)
. - Yé 1
44 | Ay=F
_ - AARAT: [18 6}
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D.Ll] rr— o l:ZZl 222 6 9 [Q]

45 2
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h21 h22 2 iS
3
1—jwcZ
46 |5, =19
l1+j07
47 | |51 S| [0.7454116.565° 0.662 —90°
' So1 Sy 0.66 £ —90°  0.745 £ —116.565°

48 | A§=F

49 | A§=F
(a) d=0.25 [m]

410 | (b) Z =212.132 [Q]

(c) I, =—0.1716

411 | A=k

412 | A2k

413 | Zp =102.8 [Q]

vl gtfd= 105.5%
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415 | 818.5964 [MHz] < f < 981.4.37 [MHz]

28 Y2 o|slsts BAMEEF =319, hwp




58 dawAl B

Ws oo

(a) P, =05 (W]
5.1
(b) 87%
52 | 4, =150(Q], Z, =175 [Q]
53 | P, =527 [dBm]
54 | 40[dB]
enE : 59.9[Q]
5.5
712 E : 41.7 [Q]
56 | A3eF
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(a) 22X 0 [dBm]. o]5 30 [dB], & 0.1%
6.1 | (b) =482 20 [dBm], 0|5 20 [dB], & 10%
(c) #2182 14 [dBm], 0|5 29 [dB], &8& 2.5%
A : 0[dBm] @3 [GHZz]
B : —15[dBm] @6 [GHZ]
6.2
C: —40 [dBm] @7 [GHZz]
D : —30 [dBm] @9 [GHZz]
(a) 4=0.322171°
(b) K=4.75>1
63 |© I,,=0.562—40.7"°
(d) G, =6.94[dB]
(€) G, pax = 10.50 [dB]
6.4 | Gp=13.742, G, =14.739, G,=12.562
65 foar = 1820 [GHz], fiy, = 1.790 [GHZ]
~ | A™eE —20 [dBm]
B | S | Miw |G| G | NE [Sesr | Nead|(G)ou
> | ~%0]| =109 [ 29 20 4 50 | NG | g
20 | =94 | ol | th (O > |N& |-39 | &
6.6 (0 | —qo |04 | |4 | 25 3 g {=NE| W
| |—q0\-u4 | 24 |60 | 4 [-30|-40| 0
4 |-¢80|-l0q | 2% | 40 2 —do |-b5 | AL
Nig= Ne- (0g b m/ Hz) + (053<8)
(a) 4=0.532 —79.11°
6.7
(b) K=0.68<1
6.8 | Pyp=—4.5[dBm], P, =— 15 [dBm]
6.9 Prpgy =— 70 [dBm], Pipgys =— 38 [dBm]. Pipoys = Ppygr = 48 [dBm]
. Prrags =— 18 [dBm]
(@) fro=117.6 = 96.2 [MHZz]
6.10 | (b) frpr=1005 £= 865 [MHz]
(¢) fr=472.0 £= 40.5 [MHZz]
(a) P,=22.5[dBm]
6.11
(b) P, =—5.5 [dBm]
615 AR 7 Ond ©f : P, =—0.5 [dBm]
' 2QX|7F OFFY o : P, =— 25 [dBm]
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AQJX]|7F OnY @ : P, =40 [W]
A9QX]17F OFFY o : P, = 0.504 [W]
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7.1 | SNR,, =24 [dB], SNR,, = 21 [dB]

(b) 6.1 |d

73 | AA] FEAXF = 3.67

Aol = 100

74 | AA F2A]4 - 2.0216

T %7 HXE vEe We] HSAl4 ¢ 5.013 [dB]
7.5 | DR=179.32 [dBm]

Pyps (10GHz) =— 61 [dBm]

27 (a) MDS=—101.7 [dBm)]
' (b) 241710l Bx5H7] Yst &4 XM= @ —81.7 [dBm]
(a) —129 [dBm]
78 (b) 57rd= X2 : —126 [dBm]
T (c) 2EgeAdE 1 116 [dBm]
(d) 341543 : —100 [dBm]
79 | IM3=—50 [dBm]
(@) frange = 100 [MHz] + 250 [Hz]
7.10
b) frange = 25 [MHz] 1500 [Hz]

ol&l 3xF wAME : ITOI=—19 [dBm]
%3 3%} WX : OTOIl=—1 [dBm]
[IP3 =—5 [dBm]

Pgp =— 14.7 [dBm]

7.11
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AR & ¢ R, = 97.55 % 10

83 | VSWR=1.9

84 | EIRP = 86.0206 [{BW]

(a) D=1.5

86 |WUE:60=18"

(a) EAZol ARF
87 | (b) P, =—231.0406 [dBm)]
(c) IEI=0.6124 [V/m]

88 | (AF), =2cos’ %cos&)

89 | P, =—72.8 [dBm]

810 | P, =—33.9 [dBm]

811 | P, =—59.1 [dBm]

8.12 | Ppgm) = 31.7 [nW/m’]

(a) EIRP = 14.15 [dBi]

813 (b) L=—134 [dBW]

814 | P, =—57 [dBm)]

(a) F=—127.8 [ABW/m?]
8.15 | (b) P, =—124.8 [dB]
(c) L, =205.17 [dB]

816 | P, = —94 [dBm)]
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817 | P, =6.3 x 10" [W]
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1
2 | d=10x10°[s]

]
(b) 10kHz2] A2, PRI=0.1 [ms]
20kHz 2] 742, PRI=0.05 [ms]
93 | (c) 10kHz9] 742, r=20 [us]
20kHz9] 42, =10 [us]
(d) 10kHz9] %, E,=0.1]]

(
(
9.4
(¢) 4R =150 [m]
(d) z=1 [us]
(a) PRF =1 [kHz]
(b) P, =1.2 kW]
9 (c) d, =1.2 [ms]
(d) R, =150 [km]
(@) R, = 187.5 [km]
9.6 (

b)
9.7 | PRF =300 [Hz]

9.8 Smin =834 [DW]

99 | R, = 685 [km]

9.10 | Ryax = 9-44 [km]

011 (a) P, =1.1338 x 10~ * [W]
| (b) SNR=40.54 [dB]

9.12 | Ryax = 82 [km]

d,=0.1%
P =100 [W]

av

(

(

913 (c ) 0.0644 [s]
(d) n =643
(€) Ryax = 150 [km]
(

f) B=1 [mHz]

9.14 | fr = 9.999986600 [GHz]

9.15 | fr =10.000016 [kHz]

9.16
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2 m=0.356

a) Vy,=15.8rms
) V,=5.37[V], V,=774[V], V;=4.9][V]

¢) fusp = 160MHz + 1kHz = 160.001 [MHZ]
fusps = 160.002 [MHZ]
fusps = 160.002 [MHZ

]
102 frsp1 = 159.999 [MHZ]
frsps = 159.998 [MHZ]
frsps = 159.997 [MHZ]
(d) P.=0.338 [W]
P, =0576 W], P,=1.2[W], P, =0.48 [W]
103 | (S/N), [dB] = 34 [dB]
(a) €=50.3 [kb/s]
104 (b) C= 40 [kb/s]
(a) SIR =4.26 [dB]
10.5
(b) E,/N,=18.26 [dB]
106 (a) M2]o]5 =10 [dB]
(b) SIR=13 [dB]
107 S/N @ 30 kHz =19 [dB]
" | S/N @ 10 MHz =—6 [dB]
By =10 [MHz]
10.8

(S/N), =3 [dB]
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