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apter#1

↑ 1 .
1S a Power (CarA) = IV = 30(12)

= 360 Watt

then car A absorbing Power

: Car A has the dead battery .

E

b) W() = (pdX ;
twin = 60s

60

w(60)
=(300dX = 360(60 - 0

= 21600

= 21 . 6 KJ .

P1. 29 Pa = - LaVa = -(- 4)(40) = 160 me

Cabsorbing)
Pb = iyyy = ( y)) - 24) = 96mw (absorbing)

Pc = - [c( = - (4))- 16) = 64/mW (absorbing)

Pd = - idVd = - (1 . 5) ( - 80) = - 120mW (delivering)

Pe = leVe = (2 . 5) (10) = 100 mW (absorbing)

Pf = <Ve = (2 .5) (120) =
- 300mW (delivering

So, power developed =
-300 +

- 120 = -420mW .
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hapter#2
in

&

P2 .7)
60

⑪ his b 15 ma

a) to be a valid connection ,
then

1- In = -15 mA
2 - ain = - 6 Volt -> ( 15x18)x = - 6

: a = 400 V/A

b) Usua = 6 Volt

Ps ma = (IS) (6) = 90mW .

C) Power of Current Source is positive /

So absorbing power,

↑ 2 . 8) a) Yes ,
each of the Voltage Source Can

carry the current required in the interconnection

and each of the current sources can carry the
Voltage drop required by the interconnection.

3) until now . NO because we can't determine
the Voltage drop on the current sources .
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P2 . 17) E2 2 K&

>
↓ -

-I, -2

20mA & = 5y

to SKS

a)

KCLi I + 12 = 20 mA- Q

kVLi - Vo + 12 -
5 = 0

- SI1 + 2 Iz = S
- Q

multiply O by = 2 : - 2 11 -
212 = - 40 -0

↑
-S1. + 2 Iz = 5 -Q

-35-I , = SMA

: No = I , (5) = (s)(5) = 25 volt .

6) Peoma = -0 . 02 (25) = -0 . 5 w
.

PSky = F, (vi) = (0 .00s) (25) = 0 . 125

P2k = EaR = ( . 015)
*

(2000) = 0 . 45W .

&

Por = - [2V = 10 . 015) (5) = - 0 .075

2 = - 0 .5 + 0 . 125 + 0 .45 - 0 .075

= O <Balanced)
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509 2009
P2 . 20) & & ix = SomA

-> ins i
, - ↓X = 3 .51

ix
t

Es ↑ -
250, 175s

a)
. X =

iR = 3 . 5

175 i = 3 . 5 -> 11 = 20 mA.

b) i2 = 30 mA (ix -

i
,]

↓ = in (250) = (0 . 03)(250) = 7 .5 volt
.

c) +g = ix(50) + 1

= C .0s) 150) + 1 . 5 = 10 Nalt.

d) Pug = -(ix) (Vg) =
- (0 .0s) (10)

== 0 . 5 Watt .

1kIP2 . 21) #
F

-> ia = 2 mA

is
:24 54ksJ
I

& -

M - = jo(2) = 168
a) krL : 2( + y+3) - zi0=03kS

2 io = 16 -> 10 = @mA

b) ig = jo + in = 10 ma

c) Pig
= - igx1 = - 10 (10) = - 160 mW
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1
P2 . 27) - i = 21A

ix i b iz = 14A
147V I

25 ESS
& 5 355

1478 &
in "bg10saiz
I

& is
kV2 : i, (5) + in (10) + in(35) = 0

- 35 i3 = 105
+ 140 -> 13 =

- 7 A

ix + 13 = i = ix = 28A

P14z(tops = - (x) (147) = - 20 (147) = -4116

iy = iz - iy = 14 =
7 = 21 A

P147 Bottom) = - (y) (147) = - (21) (147) =
-30872

Pres
.

= in (35) + i, (5)+ in (10) + ij()+ ix()+ iπ)4

=> (7) (5) + (21)45) + (14) (10)+ 1242+ (203+ 72)

Pabs
.

= 7203 t

Pda
.

= - 4116 + - 3087 =
- 7203

So
,
P absorbing = P delivering
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; 25
P2 . 32)

↓ C
I

&
xb +--

E

45AM - 365
* 2 ix

&

a)
ix + i = 45 + ix = 45 - i

2 c + 2ix - Gix = 0

2c
- yix = 0

2 (i - y(45 - () = 0

2 i - 100 + 4) = 0 - Gi = 180 + (1 = 30A

then
, No = <, (2) = 60 volt-

b)
ix = 15 A

-x = 1S(b) = 90 volt.

Pusa - -(45)(90) = - 40 50 (supplied)

Prix = <(2ix) = 30(30) = 100 (absorbed

then
,
the total power supplied

is 4050 Watt.
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4S09

P2 . 33) >
I &

zoVt -51sosa %3300s

a)
KVL : - 20 + 4501 + 150 1 = 0

600 1 = 20 -> I = 33 . 33mA

-x = I(150) = Si

- =() (300 = 15 N

b) Peor = -(0 .033)20 = -0 . 667W (delivering)
T

# -[ 0 = - (15) = - 0 .75w(de

So, Pabsorbed = Pyso + Piso + P300

= (0 . 033)2 (450) + 10 . 0339(150)+ (15)
2

500

= 1 . 4 Watt .
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2k5
P2 . 34) &

is
10MA ↑ + b56ks

a) v
. = (0mA) (1ks) = 40 Volt

kr : -

y + (2 + 6)i0 = 0

· io = 20 -> 0 = 2. 5 mA

b) Show that EP = 0

EP = Pown * Puks + Pa + Paks + Pok
= - (0 . 01)(40) + (0 .01) (40) =

0 . 0025(20) + %.00255(8000)

=> 0. 4 + 0 . 4 - 0 . 05 + 0 .05

- E

So
, P delivered-Pabsorbed .
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Shapter#3
8k 5kV

P3 .5) # #

181 I 56k- 57ks

5+ 7 = 12k9

(12 /16) + xiyo) =
"(6) = 4k

12+ G 18

Req = 4 + 8 = 12k

SooI

-&

& &oo

(1200 + 800) /1500
800X (2000)(900 = 400 S

-2717 300-3 2Soc
2004

# Reg = 400+ 300 + 200 = 9009

359 10S

# - 10 + 40 = So

3+ 15 + 25 = 759
15 901 I 403 (Soll7s)

254
& Reg = Soys) = 302

12S
songot# 80 +70 = 150

(IS0/1100) = (15%= 60

30mp453004100s3 70% 2505

50+ 90 + 60 = 2009

(2001/30% Reg = 2000) = 120 a
Soo
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is
->

E 159P3 . 31) & * *
2

=> s

e 3 129

125V - 202Mu
Es 5130

3
&

Req between (2 ,b)

6 + (20115) = 6 +
(2-y(s) = 10

25

(15+ 12 +13)//10 =Hu10) = 85 = Reg
So

ig= = 12 .
5 A

2+8

-

C
6

= x) = 10 A
6+ 4

10 = 1 ) = 2A
28

Uploaded By: Mohammed SaadaSTUDENTS-HUB.com



IS

P3 . 59) &
1 10I
m

- &

24r]
-,
540- -2504
-
-

IS&

1
10& I

Ri=
&

R2 =Cy(40) = 4 s&
248 &

100& So
Race

100

159

# Req :

I 4 5-

& & ⑭ (1+y)//15+ 5) + 20

24/ I 5200 Reg = <S(20)+ 20 = 249
25

Feq= = 1 A
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Ghapter#4
-, 1253

For V:

- Sir+ +x = 0
, but

io
=S

2 + E + 5 -5 = 0

SV. - 6 .5V = o -
②

for I2 :
S

=>I + +
1 3

= O

S 10

=-
- 8x1 + 13V2 - 4 % = 0 -②

For Jy :

-)= + +3 - 11 .
5 to

+
-sy-

10 S

- + -
2 .3(4) +- - 24 = 0

4- - 412 + 853 - 2.35 + 1043 = 960

- 6. 352 + 22 +y = 960-
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-

=[ii][] = List
- 6. 3

IDI = 5(286 -
25

. 2) + 6 .
5) 176) = 160

P1 = 15
-

55%)
= 960(25) =2

960 - 6. 3 22

Pa = 15) : -960(nona

D3 =
S - 6. S G = 960(65 - S2)I - 813 O I = 12480
0 - 6.

3 9 60

↓== 156 Volt
160

↓2 ==
19200

= 120 Volt .-

160

124 78 Valt
.-= = zo

160

③ Find power---
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-I

-2 JS

Vi = 230 Volt.
-3 -L

For Jei I sizL

I ↳-2 - 230 - z3 +
-2 = O

-

I I I

- 2 - 230 + 12- ty ++- 15 = 0

312 -+y - 1s = 230 - Q

For Jy :

- xy2 + - + 3- = 0

I

-3 - x + + + + - T = 0

- x2 + 353 - y = 0 - ②
ForJy i

* +m+
&

-y + 6(y - 65 y + 35y - 34s = 0

- >(3 + 10 +
y

- 355 = 0
- ③

ForIs :

-s - -254 + -
zzo = o

2
I 6

35 - 3/4 + 65s - 6/2 + 5s - 230 = 0

- 6/2 - 35 + 101 = 230 - 4Uploaded By: Mohammed SaadaSTUDENTS-HUB.com



Solution : 11 = 230 Volt

↓ = I so Volt

-3 = 80 Volt

-4 = 90 Volt

↓s = 140 volt.

Pas = (e) 2 = Poggon 2

= 1250 Watt
.

⑤
I = i + in = 1 +y =

00 + 15 = 95A

P =
- (I))2307

230s

=
-(as) (230)

=>21850 Watt
.
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↓ - Ty Super mode

& 5 si d
J -222

0.675Vz-v = 0

-
↓ 2 = 20 Valt
-> -

*X , - -4 Super mode:
8
-

25
20 Y

- + 100, - 1002 + SVy - SVg + 4 + 62 . 5(12-5) = 0

11 V - 200 + 5 .
25 Vy-SVg + 1250

-
02 . SV = 0

SV+ S . SVy = -10 so

* For Jg :

+ + = 0

4 Vz - 4/2 + 0. 16y + y - Jy = 0

- 4/2 + S. /Jy - My = v

+5 . 113 - - = 50

- 0 .
875 - 1

= [ - 07 . 5 s .2s][] =[i
5

.
I - I
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ID1 = <67 . 5 - 26 . 775) - 11 (0 . 875 + S . 1)
== 25

- 0 . 875 - 1ID , ) =

so -57. 5

= 1050 (0 . 875 + S . 1)

I t sus/ + 802- 4 . 0
- 67 .5)

88 5. - I = 506 . 25

OIPal= is- 1050

80 =- 25o

=
- 0 . 875

I- 67 . S% [S4S
O S . l 80 - 725

then J = 56. 25 == 20. 25 Volt
- 25

↓z = 20 Wo It

Je =
- 250 10 Volt-- =

- 25

-y = 725 = 29 Volt .
-

- 25

I = i + in =2. 25 + 2010 = 30 . 125A
2

Peor =
- (1) (20) = 0 . 125)(2% = -602. S w
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Y
In InP 134

for mesh O :

- 40 + F , )(25 + 300) - 300Iz = 0

425 11 - 300 12 = 40

#- 12 In = 1 . 8
-> 171) = 1 . + 12In

I =
1 2 In

for mesh & :
17

- 3001 + 400 12 = 0

I

+1612 = 0

- 12 (1(212) + 16F = 0

17

17 7 In
+
16 12 = 1992)

17

- 144 12 + 272 In = 19 .
2 -> 1281 = 19 . 2

.ISA
[. 270 . 15)EFA

17 in = in
for mesh&
- 500 in + 250 is = 0 - 250 is = 75

⑮. 3 A

② Jo = (12) (200) = 60 Volt

③ Pa
. p

= (b) (500in) = - (0. 3)(50040 .15) = - 22 . SW
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3

SuAl In 205
-> ↓61-

I

3
110115) : S IK

&K
SmA
& 6k

,3 In 205-
↓ I In 2056kw 30V

- I ok]
--N

& - ·
- es

-> 15K
-> IS

I
30V
In 205Y 2mAEI

-
-

-a I
·

-
ImA

&
15 1343,3 +

iss

O 25
J -

-

10K

7 .S
*

↓ i

0 .
75

↑ 24532331545- I 3ISKS
A

o = = 0 . 3 mA
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I , I

Iv = IS) = Some

& 3
-12

-In

I
,

2k/
A (2 +4)//3

#
*

34ks 3315 Pu = 10)=*

b

The equivalent Norton Circuit

A

Some 52k
-

- b
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zood 304

# &S
4 I ,

8 5. 2 &

-> H ⑰ A
9
&

Soo 1512 Jo. C
&

& b

for mesh O

300 + 43 . 2 11 -
872 = 0

43 . 2 11 -512 = 300 - D

for mesh&
500 + 2012 - 811 = 0

-81 , + 20 12 = - Soo-Q

O- 108 1 , - 20 12 = Iso

+ - ol
, + 2012 = - Soo

&

100 1 ,
= -1250

-> I , =12. 5 A

[2 =
- 30 A

-
o .c + (12)(- 30) + 15. 2)) - 12. 5) = 8

↓
o . c = ↓th = 4uS Valt
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for Rth 304
-

8 5. 2 &

-> I H ⑭ A
9
&

I 52 - Jo. C
&

I & b

(81) (2) = (2) = 40

4 . 8 + S . 2 = 10 &

30 /110 -> R+ = (3(10) = 7 .5

Thevenin equivalent circuit :

M a
7 .Sa

42su
L

b
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10 mo and 10k

can be removed

because they are

in parallel with
Voltage Source

ISK.S

⑭ ·a ->a

ZuH SuA
= 30163mAYSk -> ↑⑤ Esk

· b -> b

&

->
b 31Sk 35K/

-> (S (115) = St
Im A

S = 3 . 7S

t

a

ImA6 3 37 Jo.

b
-

Therefor
,
this is the Norton

equivalent Circuit .
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-

-

↑ IA
-5

↳

Because
, there are no independent sources

So Vin = 0 and In =
O

to find Ru

=>zoix - 1. Six + ix -
1 = 0

So o

50 -0 . S(Eso) - 0 .S(Eso) - 1 = 0

↓
-

= 1+Soo

· Su = 750 -> 1 = 1800

↓ = - = 1500 Volt

Ru =
1 = 1500 = 1 . 5 R
It

1 . SK&
9

-
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P = I Ro

250 = I
"

Do

10&

&

Jo ↑
25,3

3 100d 52055Ro
30i,

10&

&

Jo ↑ 2013 52055Ro
30i,

10&

I -T
160G 52055 Do

30i,

↑ --- ↓ I
&

&

160G 520%
To. C

&

30i,
* -

I

(x =
18 x => Soix = 160 - 30 ix

50 ix = 2A
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ix ix
↓o

. c - 30(2 -
20(2) = 0

-
. c

= S
n

= 100 volt

for Rah

255
, 101 52↓

I * & k I E

3 100d
5205:% =

IVolt

30i, I-
E

Es+ = E 12 =
I Wolf

0 .045 1 + 0. 014
, + 0.1x = 0 . 1

· 1SV = 0 . 1 -> X1 = 0 . 67 Volt.

for 12

..67
↓

-
- It = 0

10

0 . 0333 + 0 .05
- z( - 0 . 33) - It = 0

It = 0 . 1328A- R+ = E tuzo
7 . S

& = 7 .59--&

10-Q
ro)"Do uso
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10s+
Ist] Ro = 250

Ro = 5.SS RoR

40Ro = 56
. 25 + 15 Ro + Ro

RE
-
25 Ro + 56.

25 = 0

Roo =
12. 5 #10

2

Ro = 22 . 5 ~

or Ro = 2. 5-
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18y Id
--

J
,
52012 24 84 Ja

& Na # # 3
-

- t
F

516s * 180s So.d 51% 0. 1 up
S

↓ id

-
-

=

&10 volt

id = 0 + (184 (D) = 0 , then 11 = 3

↑ + [00 +
+3 - 100

+4 -a = 0
-

20 Ic

+-+-10-
i +S -

27
- 0 .02. + 3 . 6 = 0

0 . 2925V: 23
.4 alt.

&8 voltUploaded By: Mohammed SaadaSTUDENTS-HUB.com



o = opto10
== A

↓
0 .c -

10(8)
- TC10) = 0

Jo
. = 160 Volt =M

18y Id
--

J
,
52012 24 84 Ja

& Na # Ha
-

- t

516s = 100s ↑En 35 + 0.1vp
I J id I -z = 1805

- - Vy = 184iq = 104(1)
- - z = 16560 + 27V3 - +1 = 16560 +24/

-D = - 180

*
Ji-

+

20
- 9 + - + 1 + 18 = 0

Ts

· 1125 v
, + 0 . 25 Vz =

- 9

0 1125 (16560 + 24vz) + 0. 225/3 = 9
s./

1863 + 2 . 92553 = 9 - z =
- 640

J = 1200
volt
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In = 10+ 0
= 90-80

Pt== Is
2

③ Pmax= -400 wal

5mA

&

a 2ks b

I &

3 Ske &
3Ok,

I 10

Reg =1=SK

- = (1 . 5) (5) = 7 .
5 v

15 Ky 1
↑

↓
ks = 7 .5 = 10 (b) => Co =

- 1 . 25 ma

&
↑

jo = c + in = 3 . 5 - 1
. 25 = 2. 25 mA
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-4

+ 1k&
M using mesh analysis

2k- mesh O
I
B inks

~ 90 + 2 .5/y + 2F) -21s
9ot I

2 . 5/ ] bi
-O

E
⑫

In - b = =z(1)
2ks

&
2 . S Iz + 2I1 - 2 Iz = 90

2 I
. - 0 . 5 13 = 90

mesh ②
- 2 .5/s + 612- 4 Is : 0

- 2 . 5 [z + 612 - 4 Ig =
0

6 I2 - 6 . 5 Iy = 8

mesh

7.F-LU
- t

-=][ =[
(DI = 2 (42 -

25) - 0 . S( - (2) = 38
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190
0

- 0 . S

I·
6 -55 = 90(42 - 26) = 1440

- 4

12
90 - j3) = - 90(- 1) = 1170

00

- 2 G 7

I
26

sol
= 90 (12) = 1000

G 60

- 2 -40

I = 37 . 9 mA
,
In = 30 . 8 mA, Iz = 28. 4

/

j =I, - In = 37 .
9

- 30 . 8 = 7 .
1 mi

-4

+ 1k&
M meshO Ju = Islas B inks I 2. S1y + 21

, - 2Iz = 8

I 2 . Sm + bix ⑰ 406 2. Sty + 2 I
, - 2 Iy = 0

⑫
In 211 + 0 . 51z = 0

2ks

&
meshQ
40 + 612 -

2 . 556 - 413 = 0

6 F2 - 2 . 5 Iy - 41z = 40

6 12 - 6 . 5 Iz =
-40

mesh b
7 In - 2 [ 1 - 4 Iz = 0

- 2[1 - 41z + -Iy = 0
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A

-]() = (2)
- Y

D = 2(42 - 26) + 0 . 5 (12) = 38

S G

I1-40s = 40(=

↳ =
- 40 (14+ 1) = - 600I : -yo
Iy

= Yoc-0

g
I

I , = 2. ImA
, Ic =

- S . EmA , Iy = - 8. 4mA

·
-

C = d . - In = 2 .
1 =

15 . 8 = 17 .
9 mA

-
&

then i= i +
↑

= 1 .
1 + 17 . 9 = 25mA
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ter#9

② 25 Volt
.

③ f= 20
2π

& W = 400 it rad/s

① = G=
②0 = goo

⑦T= - =
1
- = S ms
286

⑤ ((t) = 25 (os(400Tt + 60)
0 = 25 <Os (400 Tt + 60)

0 = Cos (400 Tt + 60)
400

+ + + = = E - 400πt = E - Y = Y

400 #t = + 2007 = 5 = t = y16MS

① JA) = 25 Cos (100 + (t-15)+
= 25 cos(400 #t) Valt-

⑨
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↓ maxArms = 240v -> Trus =

Ju

↓
max

= S2 Jrms

= 52 (240) = 339 . 4/Volt
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==-

100Xis"(2000)
= -35000

-3
=

= jwl = j(2000) 500 X1

=T1000E=
-

2q

zeq = za +z , +z

=> 3000 - 15000 + j 1 000

= 3000 - 34000-

T 5000331s
--

F = Fea=3. 13
= 164213 ma

[(t) = 16 Cos (2000t + 53 . 13) ma
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&
= Es Es = (2s)(2 - i) = So - jz5v

= 55 .926 .S

- -

Fa=
~

Fa = ·1 mi.

- -
- j50-5b + Ic (000) = E

-
- j5o -50 + j2s + 1/1000) = 0

-
-

1000 1 C 55 . 9226 . 5
- --
1000

=so 1000
-

I & - S mA
- - -

Ig = Ea + Ib + Ic
- 100E3 + 250 + 55 .

9220.
5

-

= 60 - j80 + 25 + 50 + j2S
= 135-JSSmA = 145 . 77122: 17
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③ (a(t) = 100 cos(1500t-53) MA

(c(t) = 55
. 9 cos (15007 + 26 .5) mA

ig(t) = 145 . 77 Cos (15007 - 22. 17)mA
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