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CHAPTER 1  PRELIMINARIES AND CIRCUIT ELEMENTS
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1.12 (a) A non-zero voltage source and a short circuit are -
contradictory. ’ -
(b) There is no inconsistency in this circuit.

1.i3 Current controlled. )
1.14 q= ( + 0,1 %n t)?
i= %% = 2(1 + 0.1 sin t)(0.1 cos t)
= 0,2 cos t + 0,02 cos t sin t

"= 0,2 cos t + 0,01 sin 2t

1.15 :
e L) =13+ 8L o (¢ + tanh t) x 100 cos 10t
¥ dt dt = “dt
+ 10 sin 10t x (1 + sech t)
1.16
q 1 2 o2 ) 1
w | = | vdqg = | (1 + sech“v)vdv =|=— + v tanh v - ln(cosh V)
v=1 2 . 0
0 ;
= 2+ tanh 1 - In(cosh 1) + 1a(1) = 0.5 + 0.7616 ~ 0,4338
= 0.8278 J,
2 3
wlv_3 -[% /2 + v tanh v = 1n(cosh vi] = 4,5+ 3 x tanh 3
0
(4 #
~In(cosh 3) = 4,5 + 2,9852 - 2,383 = 5,1758'J
w|v_3 - w|V=l= 4,3480 J
1.17
From (1.28) T-tz
w(tl,tz) -J v(t)i(r) dr
T-tl
Since
i(t) dt = dq(1)
we have r-tz
w(tl,tz) - v(t) dq(7)
™=t

1 * {



CHAPTER 2  NETWORK EQUILIBRIUM EQUATIONS AND ANALYSIS OF LTI NETWORKS .

=-357,

=V = = - = - = -
2,1 V= =25V, ViV =33V, V-V =13V, V-V,
VeV, = -2V, V-V =37, I, =-24,
2,2V, =-1V, Vya=-lV, Vg =7V, V, =-97,
Vgy =4V, Vya=-2V, V, o= -2V,

23 I, =I -1,=1-2=-14

6 1 2
I,=I,-I3=2-3=-14
Ig=I3-I,=3-(4) =74
Ig=1,-I,=<-4~-5=-94A
Io."lg-I;,=5-1=44
L= Lg+I, =<1+ (1) =-24
Lg = -(18 + 19) ==(7-9)=2A

24 I =-2+4+5+3-44+7=9A
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]
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2.7
13=6+12=18A e3=I3/6=3v
11=10-6=1+A e, =4/2 =2V
12=l1o+12=22A' e, = 1,/1 =22V
e, = -(e1 + ez) ==(2 + 22) = =24 y
eg = ~¢ + ey = -2+3=1y
= = = v
eq e, + e, 22 +3 =25
2.8 Around the left mesh, we have
Vab=2«-6+10-6V
Around the right mesh, we have
Vbc=—lo+9-2-3v
Vea " Veb t Vpa = =V 2V =-3-6=-9V

N
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2.9

18=13+14='6+2='4A
19=16+18=7"4=3A
.. ==I.-1I_+I ==3+4+3=4A

1
vV =2 x(-4)+3x3=1V
v3=2x4+3X3=17V

2,10 1, =7-2=5A

3

I, =-2+2-7=-7A




2.11

I1 =8 = 1.25 A
V1 = 211 =25V
1Q
2,12 (a) a M
' 1
2
—_— 1Q 1Q
eq 2
1Q 3
& p—
1 5 -
Req 2+ 1+1+6 2-1_6— “
5
(b) The three resistors are in parallel. Hence
= 'L Q
Req 3
28 28
2,13 I—2+10x10-7—l¢A
10 + 10
=10 __ . xg .
V—10+101 8=16V
a r— 'I" b
2.14 By KCL, all currents can | S
be determined as shown., . 10
Then by KVL, we have 6
}‘lA 5A Il N 2A
. 210 2 10
V= 1+ 26+14+5=064V ; 29 ) =
Ve =26+ 14 +5+2=45Y I
¢ 1 I
5 3
2 Q
* 12A
c { L d
I3

11
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2.15 The circuit can be simplified in the sequence below

1gq 3¢9 .
W AW
—F 10
¥ an
5Q ' ’ ’
200 O 8 9 2z 208 89 8 9
- W
By voltage division rule 10
L
= Q
" 20v g, \F'
E1=1+4x20=16V -
3 3
V-3+5"El—8"16-6‘7
: Cs Vs
2.16 Voltage rgss G1 and GZ e
1 2 3
1. = i&_
1 G1 + 62 + G3
: - -
2.17 vzc 3.9 . 2
10“‘09 Y 30# 10A R %u 33"
ol

1 ,1_3
Bog Bt og R
7 ,
3 70 35
= =10 _35_ 4375 A
I,=— x10 = 13 - 32 - 4.375
143
3
=4, = 0,625 V
4.375/7 = 0.625 VeG4 - L5 v

—
w

4,375/3.5 = 1.25 V



2,18

2.19

2.20

a = v
vi 2+6 x 5 1.25
3 _ .
1, =-3 = -0.625 A
$ =g B8 . 3, =g, S8

1 1dt > *2 7 *2 4t

el(t)

31 ft i(7)dr

e, (t) = S, Jt i(r)dr

o t,
e(t) = el(t) +e,(t) = (5 +8,) J i(r)dr

-00

- 00

1 5, j‘ i(r)dr

= t
e(t) (S1 + 52{[ i(r)dr

.
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