
3 

Fig. P3.2 

2 H 2n 

Fig. P3 .3 
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_.~~: ~ 

3 .6 

, , 0 I ) 

3 .7 
.~ : \ I II 

p~ -
~. I e) \·sCt). 

3 8 

HI 

oV for ( oS 0 S 

vCr) = (V for 0 < I oS I s 

For the circuit shown in Fig. P3.5 , suppose th.: 
-, de cribed by the func tion given in Fig. P3.1 h 

:!I IR( i ), (b) vL(r), and (c) vet) . 

For the circuit shown in Fig. P3.5, suppose th : 
~ribed by the function given in Fig. P3.2 

'R(t), (b) VL(r) , and (c) vet). 

For the circuit shown in Fig. P3.7a , suppose 
is described by the func tion given in Fig. 

h. Sketch (a) i(t ), (b) we(r) , (c) PR(t), (d) vR(t). 

For the circuit shown in Fig. P3. 8, suppose that 
.1 : 1 is described by the function given in Fig. P3.7b. 

{1 V fo r I > 1S 

I ~ 
o 	 r 

I 

(a) 	 (b) 

Fig. P3 .7 

op-amp circui t Sho\\'n in Fi ' ~~ 

.In is described by the fun C[io~' ~ . _ • 
, '1<: 

- ' 

-
r.. ~ ketch (a) i(t). (b) i (,). (C I \ :ii- . 

R
; (t). 

,, 

Fi g . n"3 

o 	 For the op-amp circuit shown in Fig. P3.9, 

- :-' -.in nLlditional 2-ll resistor in paralJeJ with the 

[or. uppose that vet) is described by the func


... ;H'en in Fi g. P3.7b. Sketch (a) i(l), (b) iR(t), (c) 

• . (d l \',(t). and (e) Vo(l) . 

3 . 11 	 For the op-amp circuit shown in Fig. P3.11, 

- . pose that vet) is described by the fu nction given 

~ Fig . P3 .7b. Sketch (a) i(t), (b) iR(t), (c) vR(I), (d) 

If I. and (e) vo(t). 


-

3.15 S
(a) Ind uc! 

as depicted :!' 
(c) Capacit ~ , 
as depicted I J 

(d) Capacitor~ 
as depicted in F_ ~ 

,+ 2 F 	 3 .16 Forthe ,-_
20. 

tha t vCt) is de. :-; -~_ 
P3. 16. Sketch (a I 
178.) 

Fig . P3 .11 
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-b 

_':ctch (a) i(l) , (b) WC<I), (c) PR(t) , (d) iRe!), and (e) 
. J 

2F I'_. 
 2Q 


- .;I. P3.8 

9 For the op-amp circuit shown in Fig. P3.9, 

. ·' pose that vet) is described by the function given 

Fi g. P3.7h. Sketch (a) i(l) , (b) iR(t) , (c) VR(I), (d) 

" . and (e) vo(t). 

" P3.9 

'0 For the op-amp circuit shown in Fig . P3.9 , 
·,ect an additional 2-D resistor in parallel with the 

- . - itor. Suppose that ve t) is described by the func

. "iven in Fig. P3.7h. Sketch (a) i(t), (b) iR(t), (c) 

• Cd) vs(t), and (e) \lo(t). 

'1 For the op-amp circuit shown in Fig. P3.11 , 
~~e that v(l) is described by the function given 

'::";g . P3.7h. Sketch (a) ;(t) , (b) ;R(I), (c) \lR(t), (d) 

- and (e) vo(l) . 

- i 
+ 2F 

2 fl r~ 

-
IH t 

7 

P3.1 1 -

3 .12 For the op-amp circuit given in Fig. P3.ll, 
connect an additional 2-D resistor in parallel with the 

capacitor. Suppose that vet) is described by the func

tion given in Fig. P3.7h. Sketch (a) i(l), (b) iR(I), (c) 

VR(t), (d) V,(I), and (e) vo(t). 

3 . 13 For the op-amp circuit shown in Fig. P3.13, 
suppose that vet) is described by the function given 

in Fig. P3.7h. Sketch (a) i( t), (b) iRCt), (c) VR(t) , (d) 
v,(t), and (e) vo(t). 

>-----1 r , 

1 -
\"
' + 

Fig. P3.13 

3 .14 For the op-amp circuit shown in Fig. P3.13, 

connect an additional 2-D resistor in parallel with the 

capacitor. Suppose that vet) is described by the func

tion given in Fig . P3 .7h. Sketch (a) i(t), (b) iR(t), (c) 

VR(t), (d) vsCt), and (e) vu(t). 

3 .15 Show the following : (See p. 178 .) 

(a) Inductors connected in series can be combined as 

depicted in Fig. P3.ISa. 

(b) Inductors connected in parallel can be combined 

as depicted in Fig. P3.ISh. 

(c) Capacitors connected in parallel can be combined 

as depicted in Fig. P3.1Sc. 
(d) Capacitors connected in series can be combined 

as depicted in Fig. P3.15d. 

3 .16 For the circuit shown in Fig. P3 .1a, suppose 

that vet) is described by the function given in Fig. 

P3.16. Sketch (a) i(l) , (b) VR( t), and (c) vs(t). (See p. 

178.) 
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3 F 

2D IH SD 

7 sin 41 V 4F 6H 

Fig. P3.26 

IF 3H 

2D 40 6D 

9 cos I V SH 7F 

Fig. P3.27 

3 .29 For the circuit shown in Fig. P3.28, replace 

the capacitor with a 5-H inductor. For the resulting 

circuit, the switch opens at time I = 0 s. Write a 

differential equation in i(/) for I ~ 0 s. Find i(t) and 

v(/) for all time and sketch these functions. 

3 .30 For the circuit shown in Fig. P3.30, suppose 

that is(r) = 10 A for t < 0 s and is(/) = 0 A for 

I ~ 0 s. Write a differential equation in i(t) for 

I ~ 0 s. Find i(t) and vet) for all time and sketch these 

functions. 

30 

i , 20 

Fig. P3.30 

so 

3 .31 For the circuit shown in Fig. P3 .30, replace 

the inductor with a O.l-F capacitor. Suppose that 

is(/) = 10 A for I < 0 sand isCl) = 0 A for I ~ 0 s 
Write a differential equation in vet) for I ~ 0 s. Find 

vcr ) and i(t) for all time and sketch these functions. 

3 .32 For the circuit shown in Fig. P3.32, suppose 

that v ,(1) = 18 V fo r t < 0 sand vsCI) = 0 V for 

t ~ 0 s. Write a differential equation in i(t) for 

I ~ 0 s. Find i(t) and v(t) for all time and sketch theSe 

functions. 

60 30 

+ 
Ii , 

20 0.5 H \' 

Fig . P3.32 
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... .33 For the circuit shown in Fig. P3.32, replace 

~ : inductor with a $-F capacitor. Suppose that 

iI = 18 V for t < 0 sand vs(t) = 0 V for t :2 0 s. 

ri e a differential equation in vet) for t :2 0 s. Find 

' 1 and i(t) for all time and sketch these functions. 

34 For the circuit shown in Fig. P3.34, suppose 

'':: \,(1) = 12 V for t < 0 sand vs(t) = 0 V for 

~ 0 s. Write a differential equation in vet) for 

~ 0 s. Find vet) and i(t) for all time and sketch these 

- :r ions. 

2v, V
4ft 

,. 
=-;1 . P3.34 

- 35 For the circui t shown in Fig. P3.34, replace 

~ capacitor with a 3-H inductor. Suppose th at 

1= 0 s 
8ft 8ft 

+ 

~ . replace 

vs(t) = 12 V for t < 0 sand vs(1) 0 V for t :2 0 s:0:= 

Write a differential equation in i(t) for 1 :2 0 s. 

Find i(l) and vet) fo r all time and sketch these func

tions. 

3 .36 For the circuit shown in Fig. P3.36, the 

sw itch opens at time t = 0 s. Write a differential 

equation in i(l) for 1 :2 0 s. Find i(t) and vet) for all 

time and sketch these functions. 

3 37 For the circuit show n in Fig. P3.36, replace 

the inductor with a ~-F capacitor. For the resulting 

circuit, the sw itch opens at time 1 = 0 s. Write a 

differential equation in vet) for t :2 0 s. Find v(t) and 

i(t) for aJl time and sketch these functions. 

3 .38 For the circuit shown in Fig. P3.38, the 

switch opens at time 1 = 0 s. Find VI(t) , vit) , il (t), 

i2(t) , and vet) for all time. 

3 .39 For the circuit shown in Fig. P3.38, change 

the value of the 2-fl resistor to 1 fl. The swi tch in 

the circuit opens at time I = 0 s. Find VI (I), \12(t) , 

i 1(f ), i2(f) , and vet) for all lime. 

16H 3v,V 
_ ose that 

for t :2 0 s. 

~ 0 s. Find 

. -unctions. P3.36 

.:~ . suppose 

0:= 0 V for 
H2in iCt) for 


.• etch these 

1= 0 s 


~ -J 

'', ... II --
II - +i 

-
1 " 

T2F "'" -.=- ,. 1 F::~ \ c- 2ft4 _ 

-

P3.38 


