Irwin, Basic Engineering Circuit Analysis, 11/E 1

1.1 If the current in an electric conductor is 2.4 A, how many coulombs of charge pass any point in a 30-second interval?

SOLUTION:

T=24A  At=30s
Q=T At
(R="12¢C

Chapter 01: Basic Concepts Problem 1.1
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1.2 Determine the time interval required for a 12-A battery charger to deliver 4800 C.
SOLUTION:

T=12A , Q=4800cC

A= —=

- il

At = doos

Chapter 01: Basic Concepts Problem 1.2
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1.3 A lightning bolt carrying 30,000 A lasts for 50 micro-seconds. If the lightning strikes an airplane flying at 20,000
feet, what is the charge deposited on the plane?

SOLUTION:

— = 20,000A | At=TOMms

KR=15c

Chapter 01: Basic Concepts Problem 1.3
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1.4 If a 12-V battery delivers 100 J in 5 s, find (a) the amount of charge delivered and (b) the current produced.

SOLUTION:

V=12V  Aw =1007 in 5s

W
) aQ = 7y

R33C

>
&
i

N y Ot = Bs
= LeTA

Chapter 01: Basic Concepts

Problem 1.4



Irwin, Basic Engineering Circuit Analysis, 11/E 1

1.5 The current in a conductor is 1.5 A. How many coulombs of charge pass any point in a time interval of 1.5 minutes?

SOLUTION:
T = \.5A, At =1Bmin=90s

Q- T ot
QL= 125C

Chapter 01: Basic Concepts Problem 1.5
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1.6 If 60 C of charge pass through an electric conductor in 30 seconds, determine the current in the conductor.

SOLUTION:

Q: QDOC - At = '?)OS

—_ Q
1= Z€

L = 24

Chapter 01: Basic Concepts Problem 1.6
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1.7 Determine the number of coulombs of charge produced by a 12-A battery charger in an hour.

SOLUTION:

T = 12A , &t= Ve = 0min = BLOS
=T 4t
&= 43.2kC

Chapter 01: Basic Concepts Problem 1.7
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1.8 Five coulombs of charge pass through the element in Fig. P1.8 from point A to point B. If the energy absorbed by
the element is 120 J, determine the voltage across the element.

+ O™

=

=0 |

Figure P1.8

SOLUTION:

W

f\
S
O
(O
19,
1]
!
()

< < zZ
3
P 5

Chapter 01: Basic Concepts Problem 1.8
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1.9 The current that enters an element is shown in Fig. P1.9. Find the charge that enters the element in the time
interval 0 <t < 20 s.

i(f) mA

(0] 10 20 t(s)
Figure P1.9

SOLUTION:

LU =mt+b
\Om—o
0-20 - ~Im

L) = -lm £ + 10
104= ~lm-(10s) tb
b'—’ 20m

) = (-t +2.03 mA

q)= ¥ idt

ZO —
%tt)= L“’ [0x]0 3dt +f.o 20-€ 4y

m:

({COD
120
318 - tong el + dso (200~ )"

%Lt)r— QI5C , O<te20s

Chapter 01: Basic Concepts Problem 1.9
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1.10 The charge entering the positive terminal of an element is ¢(f) = —30e”* mC. If the voltage across the element
is 120e”* V, determine the energy delivered to the element in the time interval 0 < r < 50 ms.

SOLUTION:

gLy = Bhe Cul
v() = \20e ¢V

2

(
e

=
—
\W
k=
4

Chapter 01: Basic Concepts

Problem 1.10
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1.11 The charge entering the positive terminal of an element is given by the expression g(f) = —12¢ > mC. The
power delivered to the element is p(f) = 2.4e~>' W. Compute the current in the element, the voltage across the
element, and the energy delivered to the element in the time interval 0 < 7 < 100 ms.

SOLUTION:

%L—t'): —IZC‘?_th
D)= 24e W

L) = C.iﬂi?— . ,Z.é‘zﬁ—2t>

2t " mA

(—'I
i

T
il

Chapter 01: Basic Concepts Problem 1.11
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1.12 The voltage across an element is 12¢~* V. The current entering the positive terminal of the element is 2¢ > A.
Find the energy absorbed by the element in 1.5 s starting from 7 = 0.

SOLUTION:

Vi) = 12¢ 2PV

L= 2e A

we §2 vide =) (e (e

W= (z4e %) V7
__L(. o

W= 5997

Chapter 01: Basic Concepts Problem 1.12
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1.13 The power absorbed by the BOX in Fig. P1.13 is 2¢~* W. Calculate the amount of charge that enters the BOX
between 0.1 and 0.4 seconds.

4e7tv BOX

Figure P1.13

SOLUTION:

PLO=2e " W
V)= de TV
L) = P-\TL% = 05e A

4
So L) dt
0.\

1

A le)

i)

+
(05 e ) :_l

gr) = 1112 mC O.ls< < O4s

Chapter 01: Basic Concepts Problem 1.13



Irwin, Basic Engineering Circuit Analysis, 11/E

1.14 The power absorbed by the BOX in Fig. P1.14 is 0.1e~* W. Calculate the energy absorbed by the BOX during
this same time interval.

10e 2ty BOX

Figure P1.14

SOLUTION:

PE)= 0.le % W

W= | pe) dt =" oje T4t

W = (o C—%) 22
—Ll' o

25m

Chapter 01: Basic Concepts

Problem 1.14
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1.15 The energy absorbed by the BOX in Fig. P1.15 is shown below. How much charge enters the BOX between
0 and 10 milliseconds?

i (1) w(t) (mJ)

15V BOX

1 2 3 4 5 6 7 8 9 10 t (ms)

—10 4

—154

Figure P1.15

SOLUTION:

- dw

P- S

P= v-L= (D)1
OCs &t < \ms

- 5m-O g L. B __ i

P= Jmco =59, =737 3A
\mg & t<3Jms

Ban = Sm .
= %m_\m=b‘{\l, \/"'DA

dm-3m

\5\'7\,"\5(“ = B
= = L=
s e = O o OA

Chapter 01: Basic Concepts Problem 1.15
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ms =t < Twms

[Om — 15m
p- Sniim

5= 8A
Tmset < Bms
_ oy —10m .
PT Bmm T OW ) LT OA
Bms «twlOms
O -0 ._ P _ -5
= A
Ag = {idt
A£G = (B) ) + B (i) + (B)m) + (B 2w
AOD—-- Oc

Problem 1.15 Chapter 01: Basic Concepts
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1.16 The charge that enters the BOX in Fig. P1.16 is shown in the graph below. Calculate and sketch
the current flowing into and the power absorbed by the BOX between 0 and 10 milliseconds.

Y 40 (mO)

12V BOX

T
3 4 6 7 ) 9 10 t (ms)

Figure P1.16

SOLUTION:

lons <t < 2ms

Ol oA, P (D)D)= -12u

C—-
i
{

2Zms &t «43ms

O~ 0O
e oA |, P=0W

i

c'—l
)

Chapter 01: Basic Concepts Problem 1.16
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2ms <t < Hms

~:.—-2_m"o = - — _—-—\:—
=SSl | R My
Bns &ta oms
Ben - (2m)

L= m-Bm TBA, P- (2D(3) = Low

. lm —3m
LT Bm—tm - T A; P= (D)D) =-2w

Bms @t < 9ms

: lon —~ |l
9 - Bm D W

Ams =t < (Oms

i)

Q- A, P= (DD ="12W

L |Om — Am

Problem 1.16 Chapter 01: Basic Concepts
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W) (A

5 -

(t(.rns>

—.‘2-

Chapter 01: Basic Concepts Problem 1.16
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1.17 The energy absorbed by the BOX in Fig. P1.17 is given below. Calculate and sketch the current flowing into
the BOX. Also calculate the charge which enters the BOX between 0 and 12 seconds.

i(0) w() ()
10V BOX 5
Figure P1.17
SOLUTION:
_ aw
P= 4=
P-::. V- L = (.\O) L
OCset< 2s
5 -0 A e SR
r— > -0 = 2.5W y L V O T_FA

Chapter 01: Basic Concepts Problem 1.17
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bs =t <ls
0-O .
= =5 =O0W , 1=0CA
s <«t < Ds
P25 -l
_ =ABED wW. L= V “no""r’A\
- g—__l Z\S )
Do <«t<4 |0s
= —2'5-(-2'5) =0OW L=0A
lo- 8 ?

1Cestse \25

_ 0-(25 _ . P25
P \2‘__ \0 - l.Q-SW \ ka1 = V 10 . ‘é‘A

1}

3= [idt

()@ + (@ +(F) + (B

SO
1)

9 = OC
L) (A
+
[ §
I3
123454978‘7/0_.(12?
‘ . ' £ (s)
B |
Lt-

Problem 1.17

Chapter 01: Basic Concepts
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1.18 The charge entering the upper terminal of the BOX in Fig. P1.18 is shown below. How much energy is absorbed
by the BOX between 0 and 9 seconds?

i(t) q(1) (C)
12V BOX _
iiéi/é\é;g;,<s>
Figure P1.18
SOLUTION:
; d
L=
P=Vvi=(l2)1
Os atels
L= 82 - o5A |, P=(R)(oS)=-bu
ls ats2s

OW

B

_ 05-05 _
= 21 OCA, VT

. —1B-05 ) LS
LE -':g‘__i""'l/\ ; P=U2)(-2) 249

Chapter 01: Basic Concepts Problem 1.18
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3s<«teSs

0.5~ (~\5)
= 53t A, P2 =12w

s5sate bS

_ ~0.5-0.%
L= T_—,—D—-‘-‘\A P2 (2D = -12W

-0.5 — (~0.5)
T T = OW
e

= O'q(‘:‘-:’ = 0.28A | P= (1D(025)= 3W

W= | pdt
W= (~0)0) + 2D + (R)(2) + )V +E)E)
w=—127

Problem 1.18 Chapter 01: Basic Concepts
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1.19 The energy absorbed by the BOX in Fig. P1.19 is shown in the graph below. Calculate and sketch the current
flowing into the BOX between 0 and 10 milliseconds.

i (1) w(e) (mJ)
304
12V BOX
20
10
1 ? 6 7 1 1 1
1 é 3 lll é 9 1;) t (ms)
710_
-20
730_
Figure P1.19
SOLUTION:
_dw
P= =
P= VL= L\Q.) i
Os &te Ims
|Om -0 _P_lb_5
P= m-—O—IDW y LT V 2 bA
lms €t < 3ms
\Om — 1Om B
— - L"'OA
P B3m— lm oW
3ms &4 Yws
p -lo _ -5
-10 = —= — -
= O%*g"m- oW , VTV o A

Chapter 01: Basic Concepts Problem 1.19
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Ums €+ ¢ 5ms

P—:. S =0OW , L= DA

Sms ¢t & bms

— -20m—-0O --E._‘_‘_Z_O_._.“,E_
v om—Bm - 20W, LT VT 5 F = A

lbms €t < (ms

P-: ~20m - (~20m) = OW , L= OA

Trs €t < Gms

_ O (2om) . P _lo_5
P= =g . T oW, L=y == oA
+ » 9ms
P=OW , L=0A
Ly (A A

5

b

‘ - ' rﬂ!:Cms}

-5 ]

[/
-5 |

3

Problem 1.19 Chapter 01: Basic Concepts
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1.20 Determine the amount of power absorbed or supplied by the element in Fig. P1.20 if
(@) V, =9VandI=2A
(b)) V,=9Vandl= —-3A
(€) V,=—12VandI=2A
(d) V,=—-12VandI = —3A

o

Figure P1.20

+0

SOLUTION:

@) v,=4V, T =2A
P= V,- T = \8W absorped

bV, = qv, T =-3A
P:\/"T_"—"‘2-7W
P= 27w suppued

C) Vi=-12V | T=2A
P: \/‘I = “'2-"','\/\}

P-: 2-""'\(\} %QPP\JCA

d) Vl’—"'lZVJ ‘I_:—?)A
P=V,-T= R2pW albsorked

Chapter 01: Basic Concepts Problem 1.20
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1.21 Calculate the power absorbed by element A in Fig. P1.21.

3A

15V A]
+

Figure P1.21

SOLUTION:

\sv: A Paz (19(3)
__>_1 Paz —45W odosorbed

Chapter 01: Basic Concepts Problem 1.21
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1.22 Calculate the power supplied by element A in Fig. P1.22.

2A

+
20V A]

Figure P1.22

SOLUTION:

Pa= (20)(-2)
- Pa= ~4O W Supplied

Chapter 01: Basic Concepts Problem 1.22



Irwin, Basic Engineering Circuit Analysis, 11/E 1

1.23 Element A in the diagram in Fig. P1.23 absorbs 30 W of power. Calculate V.

2A

Figure P1.23

SOLUTION:

BO‘= \jx (_"2.-)
Ny = -5V

ERE

Chapter 01: Basic Concepts Problem 1.23
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1.24 Element B in the diagram in Fig. P1.24 supplies 60 W of power. Calculate /..

24V B]
+

Figure P1.24

SOLUTION:

Chapter 01: Basic Concepts Problem 1.24
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1.25 Element B in the diagram in Fig. P1.25 supplies 72 W of power. Calculate V.
3A
+
w[e]
Figure P1.25
SOLUTION:
= 3A
-
)
+ 2= \/A' (_"3)
VA
Na= -24 vy
Chapter 01: Basic Concepts Problem 1.25
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1.26 Element B in the diagram in Fig. P1.26 supplies 72 W of power. Calculate / .

+
18V B]

Figure P1.26

SOLUTION:
-2 = UB) R Ve
Ly =4A

Chapter 01: Basic Concepts Problem 1.26
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1.27 (a) In Fig. P1.27 (a), P, = 36 W. Is element 2 absorbing or supplying power, and how much?
(b) In Fig. P1.27 (b), P, = —48 W. Is element 1 absorbing or supplying power, and how much?

[ ev
2 ]ev

(@ (b)
Figure P1.27

SOLUTION:

a) P":'B(p:\/"]:

- 3
== 93 =24

\fH

L

4o
LV
Pa=V,-T = (0)5) Ejb -
Po= 18W absorbed

S
o
)
1
&
i
|
O
-
N H

T= -48 -
=T 29724 0] wv
4~
AT,

Pi=V, -T= (eX(2)
= 12W cbsoried

Chapter 01: Basic Concepts Problem 1.27
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1.28 Two elements are connected in series, as shown in Fig. P1.28. Element 1 supplies 24 W of power. Is element 2

absorbing or supplying power, and how much?

nQ
2 [ev

Figure P1.28

SOLUTION:

B=24=V, T
B ’%——— BA \] 3V

oV, T = (0)(8)
P, = UB8W closerbed

HY

Chapter 01: Basic Concepts

Problem 1.28
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1.29 Element 2 in Fig. P1.29 absorbed 32 W. Find the power absorbed or supplied by elements 1 and 3.

Figure P1.29

SOLUTION:

Pz.: A2 = \{2.‘_"\_

- X
T= 3= 4A [

YH

{
T¥ £

av
P =V, = (D) 5
B v

{

Pz VoW <supplied

P3 — \j5I 3 L\'ZD(."‘D

Pa= 4g W alsoried

Chapter 01: Basic Concepts

Problem 1.29



Irwin, Basic Engineering Circuit Analysis, 11/E

1.30 Choose I such that the power absorbed by element 2 in Fig. P1.30is 7 W.

Figure P1.30

SOLUTION:

Chapter 01: Basic Concepts Problem 1.30
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1.31 Find the power that is absorbed or supplied by the circuit elements in Fig. P1.31.

L6V
34
LI
+
ZOVCDZA <+>14v
2A
(a)
8V
I,=4A +'T|_
LI
+
16V 4A <j>21x
4A
(b)
Figure P1.31

SOLUTION:

o) Poa = (-20)(2)= —HOW
Pan= HOW %L,\.\D?UCQ)

P\ = (_(o)-(_23= \'2W Glosored
Pav = () () = 28 W odoserbed

) Py = (ALY = = (HW
Pusx = 4 W %upe\ﬁed
R = ('8) O_\') = 32\ closor loed
B, = T2 ]{4) = 32W olosorled

Chapter 01: Basic Concepts Problem 1.31
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1.32 Find the power that is absorbed or supplied by the network elements in Fig. P1.32.

8V
I,=2A +|T|*2A

L
12v Cf) <f> 21,
2A
(@)
24V 20V
C)——T1 -
A —/ 2a L I=2A
+
<j> 4l |:2 12V
2A )
(b)
Figure P1.32
SOLUTION:

Q) Py, = (D@D =-4W
Pav = 24 W suppued

P = (8)(2) = oW closerioed
fare= (2D ]F) = BW cwsecoed

°) Pug, = La(@] () = -1oW
Pl.-\h = bW mﬂD\A&d
PZ"N = ('-Z_LDC,?_) = 48 W
Bav = U W suppled

P\ = LZO) LZ) = 4O w 0osor e
o= 1)(2) = 24 W olosecked

Chapter 01: Basic Concepts Problem 1.32
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1.33 Compute the power that is absorbed or supplied by the elements in the network in Fig. P1.33.

At .
I=4A M Z+\2A
=, AV

+ +

36V Ct) [2]v [3]esv

Figure P1.33

SOLUTION:

Pav = (30) T = (-30)) = -1 W
Pay =\ W Supplied

P

)

(2) Ty = ()= Y48W absorbed

P

M

(20 (2) = HB W absocloed

Pizy = (-1 (D] ()= -aw
Piry= 8w supplied

Pz = (28)-(2) = 50 W Gbsorbed

Chapter 01: Basic Concepts Problem 1.33
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1.34 Find the power that is absorbed or supplied by element 2 in Fig. P1.34.

L

() 2]

4V ZVX
2A +|TI— Q

2A

Figure P1.34

SOLUTION:

PQN = (."l'i)'(ﬂ): 24 W - 24w Suppuied

P, = (D)= BW = 8w abserked

1\

Paw = (‘Z-Vx)'(ﬂ“ Bk W > 4V, W Sugpuied
P'z. = L\]x)"(2> = 2Nx W = 2Vx W absorbed

PSu.ppued = Pabsb(\ggd
24 +4Vx = 8+ 2Vx

\jx‘-': -8V

P2.= L—B}-(_?.) = ~lbW
Pz'—’ lo W Suppliedl

Chapter 01: Basic Concepts Problem 1.34
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1.35 Find I in the network in Fig. P1.35.

1,

+
36ij> 2 [24v |:3 28V

Figure P1.35

SOLUTION:
B = (..3(0).1‘_& = 3L Xx W = BoTx W Sugpued

Yo

(29 (@) = 48W = YBW cpsorbed
P|$x= E\(,I.Q—]Q. = =21 W - 270« W Duppled

1)

Pa= (28) () = S W — BbwW clbosecbes

P%uppucd = Pa\osor\oe,cl
2oLy, +2Tx = \2Tx +48 +5L

Ix = 4A

Chapter 01: Basic Concepts Problem 1.35
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1.36 Determine the power absorbed by element 1 in Fig. P1.36.

Lo 12V L8V
1] [2]
L1 L=12aA
+ +
36v<+> 24 v<l>21x |:3 16V
Figure P1.36
SOLUTION:

Pov = (-30) Ty = -36Tx\ —= Ty W supplcd
P\ = UQ_).IX = 2T W — \2. T, W absorbed

B_I = (Q_I-D.LZIXB= ‘-!-8'3:;( W = q.e,IX W obsacoed

K

B =68@=-lbW = bW suppled
B = Fl(2)=-32 W — 32\ Su.(:oplje,d

P%upp\ied == P&‘o%cr‘oe_cl
Tk +\o+ 22 =12 Tk + 48T,
IX = Z-A

Py = (D))= 24 W abserlced

Chapter 01: Basic Concepts Problem 1.36
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1.37 Find the power absorbed or supplied by element 1 in Fig. P1.37.

6V LAV
L] 2]
L 2A
+
18 VCD 24V Cj) 2, <l> 20V
IX
Figure P1.37

SOLUTION:

Vey = L@ Ty = —18Ty W — BT, W Suppuied
P‘ = () Ix = ~LIx W 7 LIy W Suppued

Py = (-24) (2)
P_l = (,"\'3(-2'17()= BLxx W —> @I W obsecloed
HOT, W olbsorbed

-HOW — Y48 W suppled

[}

P = (20) (2= = HoTx W =7

Pouprtied = Paosorved
\8Tx +LIx +Ue = BIx +H0O0Tx
Ix = 2A

P= G0y (D= —12W
P\ = \2W s\LPPUQ.d

Chapter 01: Basic Concepts Problem 1.37
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1.38 Find the power absorbed or supplied by element 3 in Fig. P1.38.

4V 12V
il ()
L \_ 4A
Jr
2A |:2 16V
+
C+>12v <j> 2V, |:4 20V
. _
2A [3] Vi 2A
2A
Figure P1.38
SOLUTION:

P\ZV = ()(2) = 24 W —7 24w suppled
Pr= (D@D =28W —» 8w absorked

Pag = (-2Vn)2) = Vx> 4\x W supplied
Pav= (1)) = -48W = 48W suppled
Poo= Q0D = 32W = 32 W apsoreed
Pa= Vx (2) = 2V« W= 2V \W Gbsorloed
Paz (20)() = Howl = HOW olbscved

24 ¢ 4Vx tUB = 8 32 +2Vx +40
\{)( = L"V

B = (42 = BW alseried

Chapter 01: Basic Concepts Problem 1.38
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1.39 Find the power absorbed or supplied by element 1 in Fig. P1.39.

4V 12V
il g I )
\— 4A

+ + +

41x<T§ 12V [z:l 8V [3]_ 20V [4] 20V

4 2 I,

Figure P1.39

SOLUTION:

Pir, = C12) (4Ty) = -4BTx W — UB T, W supplied
Pr= (DT = Wbk W > Tk W obsered
B = (@)(4) = 32W — 32W cbsecoed
Fav = D) = -Yoaw —> 4B W supplicd
P, = (20)(2) = dow 7 GOW cborped
P - (20) Tx= 20%x W —> 20Lx W oloscrbed

ngp\;«ed = Fowosorbed
URTy + 4B =Ty +32 +40 +26T,
ey = Z_A

Piz W) = 232W  absecoed

Chapter 01: Basic Concepts Problem 1.39
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1.40 Find V_in the network in Fig. P1.40 using Tellegen’s theorem.

16V
AT ) py el

= N L2] 3]
12V 24V v T
() o
Figure P1.40
SOLUTION:

Pu= (D@D =18W — 18W okeorbey
P= (D@ = 24 — 2%W absorked

Bav = (2)@) = -48W > 4Y8W Supplied
P, = Vx (@) = 2% W 2 2Vx W cdoseried
= (W@ = 32 W > 32W obsoried
Pw= D)@ = -24W ~ 24w supstied

meued = P&‘oﬁx‘b&d
UR +24 = \® + 24 +2Vx +32

x =~V

Chapter 01: Basic Concepts Problem 1.40
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1.41 Find I in the circuit in Fig. P1.41 using Tellegen’s theorem.

4V 8V 18V 12V
2 e I e I e I
L5 L L] /

+

Cj) 24V 12Y CD 2A [:lev

Figure P1.41

SOLUTION:

PQH-V = (."ZL'B (2) =-48W —= 48w Suppucd
Puy = D) = 8w = aW olbwered

PB\I _ LBBC-?) =loW ™ bW oclk=ocbed

Pon = (@) =24 W > 24! suppued
Pav= LT = 183xW 7 | & T Gloserieed

Pav = (M2)(=x) = 2Ty W > 12T W cugplicd
Pov = () Lix\ = bW 7 LTy W odoserbed

Pﬁxpp\ked = Pwso(\eed
UB + 24 +12Tx = 8 4l + \®T + bix
x = KA

Chapter 01: Basic Concepts Problem 1.41
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1.42 Is the source V. in the network in Fig. P1.42 absorbing or supplying power, and how much?

6V Vs
Tl )
1OV|::| 9A 16V I::|8V
+ + +
3A
Figure P1.42

SOLUTION:
P = (IO)(®)= 201l — 30W absorted
Pov = (L) (D= 12 7 18\ cbsorbed
Pqp\ )@ = W 44\W suppled
PVs Vo) = VsW ™ (Vs W odbsoried
Pay = (D0 = 4BW = UR\W Oosored

1))

il

P‘"wppue,d = Poiserped
4 = 2o +\8 + bis + UR
\}5 = 8V

Pe= () 6) = HBW osorird

Chapter 01: Basic Concepts Problem 1.42
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1.43 Find I in the network in Fig. P1.43 using Tellegen’s theorem.

3A 8v

Figure P1.43

SOLUTION:

B = 200)= -1 W — 144w Supplied
Pur, = Ca(@I(@) = -24W = 24W sugpuied
Po= (8)e) = 4 W —> 4BW alosorieed
Po= Lo)yth= How — HYOW ocdosoried
o= (0) Te= GTeW = LT W Qimorved
Pu= (k) (2) = 22W —> 22\ obsorioed
Pe= (LW = bW — (bW Glosered

P, = (B)(D) = 24W —> 2wl oowroed

Psu,ﬂxie,d = P&bsorbe.d
44+ 24 = 48 +40 + LI +32+ b+24

T.=23A7

Chapter 01: Basic Concepts Problem 1.43
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1.44 Calculate the power absorbed by each element in the circuit in Fig. P1.44. Also, verify that Tellegen’s theorem is
satisfied by this circuit.

31, 24V
> T5E
N L—12a
2A
12V 6V 9V
1] il I Wl g
LI 2a] aal2d L* A
* +
24V<j> 12v<DeA 6V 3:| Y CiD
4A - I=2A
Figure P1.44
SOLUTION:

Pg:c.x-‘— E‘%C'z—)j'(.?-) = —\2\W — | 2W Suppued
Py = 2D () = -GbW > GuW auppled
Porn = (D)) = T2W = T2W closerioed

Py = (ABD)LH) = ~LowW > OW suppied

P = (2D)@)= 24w 7 24W cbsacbed
= o)) =-24W = 24 W suppued
o= (W) () = 12W ™ 12W odsorbed
Py= (&) () =3eW ™ 3L cdoorted

Po= (29) (D) = d4aW = HeW cseced

Pwp\aued . (Pc\.bsor‘oec_\ = 0O
(\2 + QL + Lo +24) (72 +24 + 12 +3e +4B8) =0
(@) —LaD) =0V

Chapter 01: Basic Concepts Problem 1.44
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1.45 Calculate the power absorbed by each element in the circuit in Fig. P1.45. Also, verify that Tellegen’s theorem is
satisfied by this circuit.

an 41OV
[3]
L
L5V L5V
[2] 4]
1A L— L1 35

+
isa 3ong4A L11A
5V 1:| 10V 5:|
+

Figure P1.45

SOLUTION:

Py = (40D (8) = -200W —> 200W Suppued
Pin = (3O)(A) = 120W —> 120W oosecioed
Pov = (O3)LD) = 15W = 15w OUozoC\oed
P\ = (B)(35)= 25W ™ 25W aksored

v, (YD) = DWW = BW clbseroed

P2 = o) () = 4OW —> 4o Giserbed

Py= (-5)@) = 15W > \BW soppled

Pe = LoD = oW =7 10w closorieed

{1

il

1]

i\

Pswgpqad —/P&_\osor‘be_d =0
(200 + 18) = (\2D +\5 +25 +5 +40 +1o) =0
('1\53 = L'Z\%\) =0 \/

Chapter 01: Basic Concepts Problem 1.45
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1.46 In the circuit in Fig. P1.46, element 1 absorbs 40 W, element 2 supplies 50 W, element 3 supplies 25 W, and

element 4 absorbs 15 W. How much power is supplied by element 5?

Figure P1.46

SOLUTION:

PS“—H’ Ued = fpc:.bsarbg,d
B+ +® =p + Py
50 +25+F = YO + 15

Ps = ‘2.0\(\‘ SUPPULQCS

OR
Pg = 20W  Obsoceed

Chapter 01: Basic Concepts

Problem 1.46



