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CHAPTER 1 SOLUTIONS
Problem 1.1

i) = dq(t) {o.oozA, 120 {2mA, t>0

04, t<0 Omd, t<0

Problem 1.2

dq(t) {—e”f A, 120

i(t)y=—">=
® dt 04, t<0

Problem 1.3

i) = dq(z) {0.024e°‘0°3’ A, tZO_{24e°‘°°3’ mA, t=0

04, <0 Omd, t<0

Problem 1.4

i) = dq(t) (7% =0.0210e " )4, 20 [(7-0.021¢)e"™ 4, 120
04, <0 04, <0

Problem 1.5

i) = dq(t) {1 67 x107 cos(27x1000¢) 4, ¢>0 B {50.2655 cos(2zx1000¢)mA, t=>0

04, t<0 Omd, t<0

Problem 1.6

The charge q(t) entering an element can be written as

0.5x107%¢, 0<t<2
-107¢+3x107, 2<t<4

1) =
q() %xlO_St—gxlo_S, 4<t<7

0, elsewhere

The current through the element can be written as
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0.5x10° 4, 0<tr<2
—107° 4, 2<t<4

dg(t ’
i) = q(t) |

04, elsewhere

The current i(t) is shown in Figure S1.6.

%107

§x10’3A, 4<t<7

0.5mA, 0<t<2
—-1mA, 2<t<4

%mA, 4<t<7

0mA, elsewhere

i(t) (A)

Figure S1.6

Problem 1.7

5
g(t) = [5x107dt =5x107 x5=25x107 C
0

Problem 1.8

—-0.2¢

q(t) = jsxlo-ée-“’dt 5x107°—°

Problem 1.9

q(t) ."3( 05;
Problem 1.10

From integral table, we have Ite”tdt =
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=5x10"x

j3dt 3j St =34 -3—2

-1
¢ 21 ~1.5803x107°C =15.803 uC

-0.5¢)°

3(6725_ )
=3(5- O)+T:9'4925C

M Thus

2
a
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: S (=3e-1)f
q(t) = [ 2te™d1 = 2#9)‘0 = %[e’”(—lS ~D-e’(-0-1)]~ % =0.2222C
0

Problem 1.11

. . 1
From integral table, we have _[ sin(at)dt = ——-cos(at) . Thus,
a

5
= —3—5[cos(7r)—l] =7—O =22.2817C
T T

Problem 1.12

P=VI=5V x2 A =10 W, absorbing power
Problem 1.13

P=VI=2V x (-3 A)=-6 W, delivering power
Problem 1.14

P=VI=(-5V)*x4mA =-20 mW, delivering power
Problem 1.15

P=VI=(-12 V) x (-10 mA) = 120 mW, absorbing power
Problem 1.16

p®)=v()i(t)=(5 V) x (2 mA) =10 mW

Problem 1.17

p(t) = v(t) i(t) = [5 sin(21000t) V] % [25 cos(211000t) mA]
=125 sin(211000t) cos(2nt1000t) mW = 62.5 sin(272000t) mW

Problem 1.18
p(t) = v(t) i(t) = 420 e*tu(t) mW
Problem 1.19

p(t) = v(t) i(t) = [3 cos(2m100t) V] % [8 cos(2m100t) mA]
=24 cos?(2m100t) mW = [12 + 12 cos(2n200t)] mW
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Problem 1.20

p(t) = v(t) i(t) = [2 sin(2m100t) V] x [6 sin(2100t) mA]
= 12 sin?(2100t) mW = [6 - 6 cos(2n200t)] mW

Problem 1.21

The circuit with one current source and one voltage source is shown in Figure S1.21.

R2 R3
MW NN
4k 1k

@ " 5 e

2mA E
V3

L
=0
Figure S1.21 Circuit with one current source and one voltage source.
Problem 1.22

The circuit with one current source and one voltage source is shown in Figure S1.22.

R1 R2 R3
M M M
1k 2k 3k

3V <+> R4 () 14 R5
= 6k 3k

TmA

L
=0

Figure S1.22 Circuit with one current source and one voltage source.
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Problem 1.23

6 I I T T 1 T

4 - -

, _/\ /\ ]
<0

=4 /

S 4t -
6 F -
8 | -
-10 : : : : : :

-2 1.5 -1 0.5 0 0.5 1 1.5 2
t (s) %107

Figure S1.23

Problem 1.24

v(t) =-2 + 8 cos(2m10% - 135°) V

Problem 1.25

The voltage across the VCVS from positive to negative is given by

0.5 va=0.5x1.2908 V = 0.6454 V

The current through the VCCS in the direction indicated in Figure P1.25 (|) is
0.001 va=0.001 (A/V) x1.2908 V =0.0012908 A = 1.2908 mA

Problem 1.26

The voltage across the CCVS from positive to negative is given by

5001, =500 x 0.8714 mA = 0.4357 V

The current through the CCCS in the direction indicated in Figure P1.26 («) is

0.61a=10.6 (A/V) x 0.8714 mA = 0.52284 mA
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Problem 1.27

-1 0 1 2 3 4 5 6 7 8 9 10
Figure S1.27

Problem 1.28
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Figure S1.28

Problem 1.29

3
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Figure S1.29
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Problem 1.30

Figure S1.30

Problem 1.31

f(t)

4
3
2
1
0
1
2
3
4

10-9 8 7 6 5 4 3 -2 10 1 2 3 4 5 6 7 8 9 10
Figure S1.31

Problem 1.32

b — T
s b -
5 b -

Eo
1F 4
2 _
3+ .
-4 S —— e
0-9 8 7 -6 5 4 3 -2 10 1 2 3 4 5 6 7 8 9 10
t(s)
Figure S1.32
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CHAPTER 2 SOLUTIONS
Problem 2.1
From Ohm's law, the current I; through R; is given by

=LV O 0024=2m4
R 3kQ 30000

Notice that 1 V/1 kQ =1 mA.
From Ohm's law, the current I through R> is given by

]2212 oV = or =0.0014 =1mA
R, 6k 6000Q

Problem 2.2
From Ohm's law, the current I; through R; is given by

[ =028 60034 =3m4
R~ 800Q

From Ohm's law, the current I through R» is given by

=230 gy
R, 2kQ

From Ohm's law, the current I3 through R3 is given by

=230 gy
R, 3kQ

Problem 2.3
From Ohm's law, the current I; through R; is given by

=028 6 6ma=600u4
R~ 4kQ

From Ohm's law, the current 1> through R» is given by

L=2 28V 6 4ma =400 u4
R, 6kQ
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From Ohm's law, the current I3 through R3 is given by

L=te 12V 206667 mA=666.5557 uA
R, 18kQ 3

From Ohm's law, the current 14 through R4 is given by

= 126 ma =200 44
R, 6kO

From Ohm's law, the current Is through Rs is given by

15=£=ﬂ:imA=0.1333mA=133.3333,uA
R, 9kQ 15
Problem 2.4

From Ohm's law, the voltage across R» is given by
Vo=Rb=6kQ x 1.2 mA =6000 x 0.0012=72V

Notice that 1 kQ x 1 mA=1V.
From Ohm's law, the current I; through R; is given by

n=b 28
R L

From Ohm's law, the voltage across R» is given by
Vo=Rb=6kQ x 1.2 mA =6000 x 0.0012=72V
From Ohm's law, the current I3 through R3 is given by

=L T2V 8ima =800 ud
R, 9kQ

Problem 2.5
From Ohm's law, the voltage across R4 is given by
Vo=Ruls =18 kQ x 0.2 mA = 18000 x 0.0002 =3.6 V

From Ohm's law, the current I3 through R3 is given by
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1 =Ye 238V 6 6ma =600 ud
R, 6kQ

Problem 2.6

From Ohm's law, the voltage across R4 is given by

Vo =Rals =8 kQ x 0.4 mA =8000 x 0.0004 =32V
From Ohm's law, the current 1> through Ry is given by

4 _ﬂ:%mA:1.06667mA

R, 3kQ

From Ohm's law, the current I3 through R3 is given by

I, = s —ﬂ:EmA:0.53333mA:533.3333,uA

R, 6kQ 30

Problem 2.7

From Ohm's law, the voltage across R3 is given by
Vo=R3l3=42kQ x (1/12) mA =42/12 V=35V
From Ohm's law, the resistance value R» is given by

R, =%=i'l=30k§2
2 —mA
60

1 V/ImA=1kQ

Problem 2.8

The power on R is

B = PR =(2x107)*x2000=4x10"x2x10’ =8x 10" W =8mW (absorbed)
The power on R is

P, =I’R =(2x107)*x3000=4x10" x3x10° =12x10°W =12mW (absorbed)
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The power on Vi is
P, ==V, ==2x107 x10=-20x107W = 20mW (released)
Total power absorbed =20 mW = total power released

Problem 2.9

The power on R is

v: 48

o

=2.88x107°W =2.88mW (absorbed)

PR =
"R 8000
The power on R is

V: o 48 S
P, =—= =1.92x10"W =1.92mW (absorbed)
* R, 12000

The power on Vs is
P =—1V,=-1x10"x4.8=-4.8x10"W =-4.8mW (released)

Problem 2.10
From Ohm's law, current I; is given by

:2OV—15V Sy —10mA

I = -
: R 0.5kQ

From Ohm's law, current I, is given by

20710V _ 10V
R, 2kQ

=5mA

12

From Ohm's law, current I3 is given by

10V -0V 10V

I
} R, 1kQ

10mA

From Ohm's law, current 14 is given by
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10V -15V -5V
R, 1kQ

I, =-5mA

Problem 2.11

From Ohm's law, current i is given by

_lov-8y _ 2v _
R, 2kQ

1mA

From Ohm's law, current I; is given by

_12v-10v _2v
R, 1kQ

I, 2mA

From Ohm's law, current I, is given by

10V -5V _ 5V

= =1mA
R, 5kQ

12

From Ohm's law, current I3 is given by

12V -8V 4V
R, 2kQ)

=2mA

13

From Ohm's law, current 14 is given by

8V -5V 3V
R, 3kQ

I, ImA

From Ohm's law, current Is is given by

LA VAN
R, 4kQ

Problem 2.12

Application of Ohm's law results in

;_34r-24y 10V _

| S5mA
R 2kQ

1
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24V -10V 14V
R, 2k

I, TmA

24V 28V 4V
R, 2kQ

I =-2mA

34V -28V 6V

= —10mA
R, 0.6kQ

14

28V 10V 18V
R, 6kQ

=3mA

15

;WY 8y
° R, 5.6kQ

; Loy _1or
"R 1kQ

10mA

Problem 2.13

The total voltage from the four voltage sources is
V=Vgq+Va+V3+Vy=9V+2V-3V+2V=10V

The total resistance from the five resistors is
R=Ri+R2+R3+R4+R5=3kQ+5kQ+4kQ+2kQ+4kQ=18kQ

The current through the mesh is

r 107 :gmA:O.5556mA

R 18000Q 9

From Ohm's law, the voltages across the five resistors are given respectively
Vi=RiI=3x5/9V =159V =5/3V=1.6667V

V2 =Rol=5%x5/9 V=259V =27778 V

V3 =R3l=4x5/9 V=209V =22222V

Vi=R4y=2x5/9V=109V=11111V

14
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Vs=RsI=4x5/9V =209V =22222V
Problem 2.14

Radius is r = d/2 = 0.2025 mm = 0.2025 x 10> m
A =mr?=1.28825x107 m?

(a)
. — _=2.72850

cd 5.69x10"x7x(0.2025x107)

(b)

R=— = — —_=27.28460
cd 5.69%x10"x7x(0.2025x107")

(c)

R= L - 2000 —— =272.8461Q
cd 5.69%x10"x7x(0.2025x107)

(d)

R= ! 20000 =2728.4613Q

T oA 5.69x107 x7zx(0.2025x107 )
Problem 2.15
From Ohm's law, the voltage across R» is given by
Vo=DbRo=3mAx2kQ=6V
From Ohm's law, the current through R3 is given by

LR L ey
R, 3kQ

According to KCL, current I; is the sum of I and I3. Thus, we have
L=L+LE=3mA+2mA=5mA

The voltage across R is given by

Vi=Ri[=1kQx5mA=5V

Problem 2.16

From Ohm's law, the currents I, I3, and I4 are given respectively by

15
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