Irwin, Basic Engineering Circuit Analysis, 10/E

5.1 Use linearity and the assumption that V, = 1V to find
the actual value of V, in Fig. P5.1.

o
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Figure Ps.1
SOLUTION:
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Chapter 5: Additional Analysis Techniques Problem 5.1
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£.13 Find V,in the circuit in Fig. P5.13 using superposition.

1 =
B mA C#) S 12” CD 4 mA

4 ki
A -+ WA
2k 2 ki
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4k
Figure P5.13

SOLUTION:
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Vn= ‘/n, '\'VD”= /2-8 =4V

Chapter 5: Additional Analysis Techniques Problem 5.13
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5.21 Use superposition to find [, in the circuit in Fig. P5.21.
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Figure Pg.21

SOLUTION:
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Chapter 5: Additional Analysis Techniques

Prablem 5.21
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Problem 5.21

Chapter 5: Additional Analysis Techniques
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5.4 Find I, in the circuit in Fig. P5.4 using linearity and the
assumption that I, = 1 mA.

VWA | VAN A
4 ki} 4 k) 4 kel

12 k03 4 mA 3 4k S2k0

Figure P5.4

SOLUTION:

12 kil

hesurae I, = ImA
Vi = I, (2k+ 4k) = Im (6k) - 6V
Ker akd: I,-T4+ 5,
= v =i .i :2!5!’““
L: gt+h=2-tim

KVL akownel ridole losp:
Voa L (4k) TV, = 2.5m(4k) 4+ 6=16V

Kt af 24 I_;_-. I&"’ I,
.V Gm = _16 L 25me 35mA

3. 5m

Chapter 5: Additional Analysis Techniques Problem 5.4
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5.40 Find [,in the circuit in Fig. P5.40 using Thévenin’s
theorem.

Figure P5.40

SOLUTION:
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Chapter 5; Additional Analysis Techniques Problem 5.40
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2

2k
-6V

Problem 5.40

Chapter 5: Additional Analysis Techniques
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5.53 Find [, in the network in Fig. P5.53 using Norton's
theorem.

2ka 1,
AN———— AN
6 kil 3k
12V +) 2k 4m§

Figure P5.53

SOLUTION:

KVL Ak doop : 12 = 6kI'+2k]
12 < 6k(1,-1))4 2k (5~ 1)
KVL Aght Aoop: kT + 4T3~ I(2k)= O
3k (I.B_Il) - 4'k13 <if BF 13)(2‘:): 0
—3kI;~ 2kI, &I =0

Chapter 5: Additional Analysis Techniques

Problem 5.53 '
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KWL ol dosp 212« 4k I,
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Preblem 5.53 Chapter 5: Additional Analysis Techniques
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T, = [ 212k (5-,.,,) = 2.5¥mA
2102k + 2k

Chapter 5: Addifional Analysis Technigues Problem 5.53
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5.6 Find [, in the network in Fig. P5.6 using
superposition.

6 ki 3k
WAP——p—— A
6V (i) 2 k) 2 mA 23kn
II:'
Figure P5.6
SOLUTION:
bl 350
2Kn CD 2mA EE 3k
To

R'- (6kll2k) + 3k = 45k

N
R'=4.5k0 2 @ 3k

I. _ 3k (zm) = 0-8mhA
3k+4.5k

’

1. =z _ﬁk____ .8m = 06mA
otz (08

N
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oy ) 3 é

Chapter 5: Additional Analysis Techniques Problem 5.6
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R". (6kll (3k+8Kk)= 3ka

] = _ﬁ—L_- '
To (2k+3k)(im) e

L = 06m=+0:6m =1.2mA

Problem 5.6 Chapter 5: Additional Analysis Techniques
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5.66 Find V in the circuit in Fig. P5.66 using Thévenin's

theorem.
+ V., -
AN 4 WA WA
4 k1) 2 kir 4 ki)
+
BV ViSz2k Va L)mv
£ 100
Figure P5.66
SOLUTION:

Chapter 5. Additional Analysis Techniques =

Problem 5.66
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Problzm 5.66 Chapter 5: Additional Analysis Techniques



Irwin, Basic Engineerng Circuit Analysis, 10/E

5.85 Use source transformation to find ¥, in the network

in Fig. P5.85.
- I
| .
= . 12k
2 mA (‘) skn s sk 3V, @) 24V
Figure P5.85
SOLUTION:
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Chapter 5: Additional Analysis Techniques

Problem 5.85
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Problem 5.85 Chapter 5: Additional Analysis Technigues
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5.91 Find I, in the circuit in Fig. P5.91 using source
transformation.

"ol
’é‘ﬂf kil
26k (Dzma 330 33k
5 1o
Figure P5.91
SOLUTION:
‘V\N— -4
3kn A7,
4 kil
% Lka ()15 da 3 g ek
D |,
R: 42k | 4k = 3ka
R=2¥%a aka Pxv
3ka ? 6k

Chapter 5: Additional Analysis Techniques

Problem 5.01
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Problem 5.91

Chapter 5. Additional Analysis Techniques
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Chapter 5. Additional Analysis Techniques Problem 5.01
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6.1 An uncharged 100-pF capacitor is charged by a constant
current of 1 mA. Find the voltage across the capacitor
after 4 s.

SOLUTION:

Chapter 6: Capacitance and Inductance

Problem 6.1
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6.20 The waveform for the current in a SO-pF initially
uncharged capacitor is shown in Fig. P6.20. Determine
the waveform for the capacitor’s voltage.

i(t) (mA) 4
10 fo— e s
0
0 |10 |20 [30 [40 50 /(ms)
10— . e

Figure Pé.20

SOLUTION:

W = L j;cu) ot +

Jos L) = lomA
Veeg)= 1 [ 1omat two
50

Ve(t) = 200% + Vo

Jor d(r) = ~lomA
veer) = | =lomadt +vo
50
Vdp = -200t 1 Vo
e (£) =0

Yo, OL £ £ [Oms

Vc(2) = 2002V

Chapter 6: Capacitance and Inductance Problem 6.20
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Jon loms £X< 2oms
V()= -200% +4 vV

Jgon 20ms < 24 < 3oms
Ve(t) = 200t-4 V

~

\,‘O)\- ZOTTLS é p 4 < L{OYY’LS
\,(2) = -200¢% +8 V

Jor Homs & & £ 50ms
Velk) = 200t -% V

q’o;‘, t 7 50ms
\lc(I) = 0OV

Viete)= ( o {<0o

2002 V 0L 3£ 1oMn¢
Y- 2001 V oms S 2 < 20MmS
~4+ 200t V Joms $ 1< 20ms
¥ - LoorV 2omSs €3¢ Yoms
-§+ 200tV Yoms € £ £ £OmMs
O coms £ £ £ 6oms

i
Problem 6.20

Chapter 6: Capacitance and Inductance
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6.22 The current in an inductor changed from 0 to 200 mA in
4 ms and induces a voltage of 100 mV. What is the value
of the inductor?
SOLUTION:
Vit) = L ol (4)
clt
\/ = L ___A I
At
AT = 200mMA
Nt = UmMsS
L= V (M
nlL
L= loom ( Um )
2 OOm
L= 2ZmH
Chapter 6: Capacitance and Inductance Problem 6.22
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6.37 Draw the waveform for the voltage across a 24-mH
inductor when the inductor current is given by the wave-

form shown in Fig. P6.37.

i(1) (A) 4
8

&

o I

Figure P6.37

SOLUTION:
V(%) = L ol (1)
ot

Jon £<£0 |, V(1)=0
o o0&+ S 03¢
V(%) = 2‘4m[‘1§0_J
v(t) = 320wV
o O3s <+£L06s
V(#) = 24m [-20]
V(1) = THYFOMV

V(t) = O

Chapter 6: Capacitance and Inductance

Problem 6.37
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Chapter 6: Capacitance and Inductance
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6.50 Find the total capacitance C; of the network in

Fig. P6.50.
3 pF
I
)
O T o—

Cr

= 6iiF =
& A
3 uF 6 wF
——

Figure P6.50

SOLUTION:

C,= 3WF |G ° G F ,Cs-: 3,1.{(—',‘
Cq: Uu F /C‘J-: b F

C'=  Yu + 6ulcy)

Gu’f'C}
c! s b T 6)4 (344)

bu t3iu
€’ = 6 F

Chapter 6: Capacitance and Inductance Problem 6.50
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L |
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Cr = 6/.4(644) T34
6t 614

CT = éuF

Problem 6.50 Chapter 6: Capacitance and Inductance
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6.56 Find C; in the circuit in Fig. P6.56 if all capacitors

are 6 pF

Al
|
Al
/l

Al
1

Figure Pé.56

SOLUTION:
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P
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o

Chapter 6: Capacitance and Inductance

Problem 6.56



Irwin, Basic Engineering Circuit Analysis, 10/E

6.69 Determine the inductance at terminals A-B in the
network in Fig. P6.69.

1mH
AC lanna!
4 mH 12 mH 2mH
3 mH 4 mH
2mH
B o——o™™.
Figure P6.69
SOLUTION:
L,=lmH
A R o @ 4
bl Ly= hmH ? Ly= 2mH
Ly= 3mmH f Le= UmH
s L= 2mH '
Lag= [( Lu’f‘-c)] 1 [(L,_lng)-ng]"r!_,'f Ly
_ Cemd 11 | um(nm) +%m]+ Im+2m
Lae=
Um-+Iam
3

Lag= oMt 3m

Lae= 6mH

Chapter 6: Capacitance and Inductance Problem 6.69
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6.72 Find Ly in the circuit in Fig. P6.72.

12 pH
i |

EHHE LT—» EE;LH
"_r"-'-lj—"
6 pH
ren,
3 uH

Figure P6.72

SOLUTION:

3MHK
3T —

SMH é Pl gz,un

| Lt

O
24

Lt = 7/‘4”//5/,1”

Chapter 6: Capacitance and Inductance Problem 6.72
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6.9 The voltage across a 20-pF capacitor is shown in
Fig. P6.9. Determine the waveform for the current in the
capacitor.

i)

0

] & 10 20 rims)

Figure P6.g

SOLUTION:
L6 —cdtr _ 5ox158 du
at

At

vit) =5 __ + 3ms
Sx)53 0& %S
=22 b4 3ms &t L b
2"
s 6ms &£t £ioms
=18 _te-a \loms £t 4 I15MS
Sxlo
=2 .t ¢ 15 ms £t £20MS
) 5*\o
LC‘C) 520)(!0’6(% x\o?’) =f‘;{(|o-\ ~Z3zmA 03Ms
=—-353mA 3-4 ms
=0 6-lo Mms
= (20 x15€)(2%10">) = Lo wA 10715 ms
=40 mA I5-20 M5

Chapter 6: Capacitance and Inductance Problem 6.9
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(o) 6 lo 115 Qb . ﬂ?xs)

Problem 6.9 Chapter 6: Capacitance and Inductance
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