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9.3 The voltage and current at the input of a circuit are given
by the expressions
v(t) = 170 cos{wt + 30°)V
i(t) = Scos (wt + 45°) A

Determine the average power absorbed by the circuit.

SOLUTION:

V(t) = 130 oy (E + 30°)V
Lle) = S ot (b1 45°)A

p- E;:ﬁ_ w0 (8, - 02)

p= 1#0(5) M(BDD- 45°)

A

p= 410+ 52 W
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9.7 Calculate the power absorbed by each element in the cir-

cuit in Fig. P9.7.
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Figure P9.7
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= $¢ /0 E
Y = 354 /45 7
5‘-}5‘ &
o= IR . 5%s)
2 2

Pﬁ = €25 Wl
|

P, = T*R = (3:59)7(s)
.

=

PRL = 3"3-?)“1

EEN 202 Solution for HW 3 Page 4 of 14



9.14 Given the network in Fig. P9.14, find (a) the power supplied and the average power
absorbed by each element ((b) 1-£2 resistor, (¢) 2-02 resistor, (d) inductor, (e) capacitor).

- I Ta
RS 1 Ohm 20
4/30° A @Is Vr
30 T-j1 0

Figure P9.14

Find the power supplied at ¢ = 0.

Solution: 4 |y
&) Lt 2= l+j3ﬁ_ and Z, = Z—J'|.Q.

o
ond z,.= 2z, = |-19¢) Lu-3t SL

Vr= 4L368 zp = T-8uUd fur3°V
Foxt the sScwusice

Pstt) = 4 (1-844) [Cos (2wt + 11-31°) + Cos u-3|°J
o

= 15:68¢ [os (2wt + T1-3°) ¢ 0-q8! |
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[P0)= 154 W]

Fn' - I[HL By = 3.078 W
e
Fﬂ: = 0% W

(© I = Vo, = 3508 [&1.8Ts A

R, = I, R2 = (2-306 W
2
P, = 123 HW
@) |f=0W
(2) |P = 0OW
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9.16 Given the network in Fig. P9.16, show that the power supplied by the sources is equal to

the power absorbed by the passive elements.
22 j3q
I, +
2/0° A 1) V3 30mm ) 6/45° V
= e

Figure P9.16
Find (a) power absorbed and (b) power supplied.

Solution: 9.j¢
I1:. lLOOA P @
3L+ I (34)1) = -¢Lys” _ @

FrowL C‘[ﬁ*&nom O and & ,We gu:

| 0 T 2Le
{—5 3+J.|] [I;J - [-6 Lug®
= I, = 1453 | -85-941 A
V= 3(1-I,)= 116 L371314° v
Is supplies Pr = It).m Vm_ Cos (9\,-6:4)
S-6a1 W

va = Vsmllgm (os (st - QIJ)

L > st =

Ve abspotbs
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- —=285¢ W
%, Vs Octuolly deljyvers 2-85¢ W
b, = My = 2-suT W

I,L=' F,:_ = ﬂ.H
Pouert Gupplied = S6A1t2:85¢ = 854K

Powert absosnbed = P = 8-54T W
Pow et &a.p_phcd = Powert obsortard

(@) |Powont &u.Hahe.d =Q-55 Wl

(b) |Powert absosbed = 8-55 W
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0.22 Determine the average power absorbed by a 2-1) resistor
connected at the output terminals of the network shown

in Fig. P9.22,
I, 20 na
— AN AR »
= —j2 10

12 /00 v @)

O
Figure P9.22
SOLUTION:

I, 20 ja
i
=21

T I
@ | o 2
21,
KCLy I, =1 +1, I=I-1_

KVL around Lt-j-Hm-P:

- . = = B
2L, - 121 + 2T, = 120
= I
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a‘il-- {2(3-1) 23 - 200
(4-12)1, ¢ 2T, = 12[0
KVL oxourcl A{?hf doop:

—

1I,+21,-92(-1)= 2T,

LI v 4§2(3-1,)- 2,
(-2+{2) I, + (a-9t) 3, =
(4- jl}i + Ju 2T,=12 /0
Car §) v (a-19 T

I, = Y49 [-4T76 A
:-[.‘_: 3?5{4:&31&
P;n. = I,

LR - (315)"() - 992
2

-
1
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9.30 Determine the impedance Z; ((a) determine the real part, (b) determine the imaginary

part) for maximum average power transfer and (c) the value of the maximum average power
absorbed by the load in the network shown in Fig. P9.30.

6/0°V

26 Ohm
Figure P9.30
Solution: 9.3o
= Vi= Vg L —1—. [ | ]
.-E_-I-Jl 28-1

"""::c_ . Vl -¥3

= 5.36 L=24-37 V

Vi
Rednaw fo. 2 Zrw= 240+ 26(-30)
.Z-r,JI 26 —JI
201 . i
S o o = D-U3E - o-uﬂrna i1
= 0-yg L-2M-tg ST
[ —
For moux Crvauma inm'b-Lmtm
5;1“1. # .
ZL=Zm =0°u3g+ 0198
W i) &
ot T= Vec = 598 J-24y-m7 A
ZTH"'ZL

P= T* R, =T1.87 W
- 1

(o) ]fl_ = ﬁ'”&i-ﬂj by I){Lz B'IE’I‘E.{]‘—J {._(.;rl’ =1-81 H]
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9.33 In the network in Fig. P9.33, find Z; for maximum

average power transfer and the maximum average
power fransferred.

7]

T AT

Eﬂ';ﬁl(‘) L _joq (ﬂ 6,/0°V

Figure P9.33
SOLUTION:

+ h’;;,__

KvL ,uijht doopt 4 (T, )+ ¢o (o' 12(-1)=0
I, + E’L@u'ﬁ'_f:"'(i(' I.)=0
im T r (1-f2) T,= -6 Lo’
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Voo = (210°)(2) + (222 =22 2)()
Voo s 5ouy [-36° V

'E-'[..f
‘ L'I
AR AN }
25 in

-12n
T )

Zq = | -j2 1

;:TH =

i{:ELJ 2 = 2.83a/-8. Fﬁn-ﬂ-
i-12 T C
ZTH = o f- jn-'-t.-fl-

ELF ETW* = 2.3 Tj""tf"n'

I‘tq }'_

=
C
{ga.
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ft 5. 4y (;‘f-ﬂin -
2:8-f0-4 287 fo.y

I: 0.9% (36"

r:'ﬂ.g: Ilfl, = (EHQ'?‘)L(Q,E)
> %z

EEN 202 Solution for HW 3 Page 14 of 14



