EE2210 Electric Circuits, Spring 2018
Practice problems (Lecture5-Lecture8)

Exercise 9.2

(@)

1uF-2ufF 2
=-ufF
1uF+2ufrF 3

(b)

1uF-10pF
1uF+10pF

(©)

40pF-1ufF
—P 2 — 38.5pF
40pF+1uF

(d)

1mH + 2mH = 3 mH

(e)

2mH + 1uH = 2.001 mH
)

2mH-1mH
2mH+1mH

= 9.9 pF

+ 1uH = 2/3 mH



Exercise 9.4

ve(t) =2 [ ic(t)dt

Assume initial capacitor voltage = v,;tiqc Whent=0.

0<t<z, vw®=z[ lodt=2Iy t+Viniia

t=3 v =Gl )+

S<t< T, w(® = Gt 3l 3+ D+ G Lo (6 3)
Capacitor voltage is givenas V, att=T,

= Att=T, Vo = (Vinitiat +%'10 §+%) + (%'10 ' (T_g))

S v =V~ (o T 2) = (ot ) = (o T+ %) ez



Exercise 9.5

. 1t

() =1 v (D)dt
For voltage expression,

0<t< g V() = ;(—Vo)t +V,

S<t<T, V(O =2t -V,

Assume initial inductor current = i;,;:;cc Whent =0.

T . 1,0t .2 1 (Vo) Vi :
0<t< = lL(t) = zf—oo(F (—Vo)t + Vo)dt = z TO - t2 +T0. t + linitial
_T ; — 4o
t_zl I‘L(t)_0+L
T<t<T,
2

) ) 1 2 1 (T\2 VvV, T. 4 1 1 T\ 2 v, T
i) = Gimieiar + G2 (Vo) 5 (5) +2- D+ D+ G2 V5 (- (2)) -2 -5

SN

; _1 "% YoT
= lL(t)_L T 2L

Ao | .
(t =T+ -+ 7+ linitiar

Inductor current is givenas I, att=T,

= Att:T, IO=%'%(T_T)2+%+%+iinitial
finitiat = lo — 2= 2=, att=0.

L 2L



Problem 9.1

Ve (8) = 4u(t)

i(t) = c 22
4uC8(t) = €, 280 = ¢, 220 = ¢, - 45(1)
= Cl = uC

q(t) = C1Ve = GV,
= Cz = 4uC



Problem 9.6

For ideal linear inductor:

d(L(£)-i(t))
Vi(p) = LD

d((Lo+Lysin(wt)) 1)
Vi(t) = > ldt

= Vi(t) =1L, - w - cos(wt)




Exercise 10.1

The inductor first acts as an open circuit and eventually becomes a wire:

initially: i,(t) = 0 (open circuit)

=0 Vi(t 4
finally: i, (t) = % +is(t) = 3 mA

Assume is(t) source points down.

i;(t) = (Final value) + (Initial value — Final value)et/*

t

i(6) = 4/3 (1 - e_?) [mA]

1

T=—==-ms
3

x| e~

t
Ans. i;(t) =4/3 (1 - e_?) mAfort >0; 7= %ms



Exercise 10.4

Assume v, = 0 fort < 0. When the switch is closed att =0, v, rises from 0 to

11-—%_ = 10V with 7, = [1k||10K] - C
10k+1k
71 = 9.09 ms

When the switch is opened,
v, falls exponentially back to zero with 7, = 10k - C = 1 second.

I = fiine

10]1-¢"



Exercise 10.5

(@
t = [1k||1Kk] - C = 500us
v =6e t/"
+ v
6 -
2.5|ms= 51
(b)

T = [1k||1Kk] - L = 2us
i=(6-10"%)e /"

A
6mMA
10us=51
(©)
v(0) =6
T=R-C=(1kQ)(1uF) = 1ms

v=6e"t/T



Ay

6V S

5ms

(d)

i(0) = To00n — 04

t=L/1k = 1us
i=0.006e7t/"
A
B6mMA -

!
5us




Problem 10.24

(@
t=L/R
i,(07) =
t

i(t) = f—1(1 —e_?)dt = K;t+% AT

t
() =" -2(1-e7)

i A
//
1

(b)
iL = Kzt

v, =Lt =LK,

Vgp = RLL = RKzt
v =g + Vgp = LKZ + RKzt



