Electric Circuits Spring 2019

Practice problems (Lecture4-Lecture?)
Exercise 9.2

(a)

1uF-2ZufF 2
=—ufF
1uF+2uF 3

(b)

1ufF-10pF
1uF+10pF

(c)
40pFE-1uF
40pF+1uF

(d)

1mH + 2mH = 3 mH

(e)

2mH + 1uH = 2.001 mH
()

2mH-1mH
ZmH+1mH

= 9.9 pF

— 38.5 pF

+1uH = 2/3mH



Exercise 9.4

10t .
ve®) =2[° ic(t)dt
Assume initial capacitor voltage = Vi When t=0.
; T 1 ot 1
0<t< 2 v.(t) = EJ-_.:.D Todt = - Io "t + Vinitial
1 T, , @
t=3 ve® =Gl )+ e

T 1 T Qp- 1 Ty
S<t<T, Ve (1) = (Vinitia +<- 1o '§+?0-} + (E'f["(t _E)-}

Capacitor voltage is given as Vp att=T,

_ 1 T 0 1 T\.
> Att=T. Vo = (Wmewat + 2 Lo -3+ ) + G- Lo (T -3))

> Vit =Vo— (2T 2+ L) = (210 D) = v - 3 1o T+2) a0



Exercise 9.5
i(0) == [° vy (t)de
L PR A ALS

For voltage expression,

0<t<Z, VO =2(-Vt+V,

ST, VO =2t -V,

Assume initial inductor current = 07 When t =0,

B T . 10t .2 . 1 (-1 .

0<t< 3 i (t) = E.f_m{_; (=Volt +Vp)dt = 7 % -2 + Vot + linitial

_T : _ Ao

t==2, EL(‘()—[}—I—L

Teter,

2
. . 1 2 « 1 {T\? T.  Ag 1 2 1 ™2 T.
LL(t):(IEnEtiaE—i_(E';'(_VG_}'E'(E) +V0'E)+T_}+(E';'Vo'g'(t_§) _Vo'(t_;}

. v, . Ay .
= i(t) = ?Df_f -T)*+ f + Linitial

Inductor current is given as [, att=T,

v A, .
= Att=T, [ = ?"(T— T)? +T°+ Linitial

. ‘dO
linitial = lo — 7 att=10.



Problem 9.1

Ver (1) = 4u(t)

dv(t)
dt

i(t) =C

dv(t) _ . ddul(t) _ .
. =C, — = (, - 48(1)

4uCo(t) = ¢y

= (3 = uC

q(t) = C1Ve = GV
= (, = 4ul

Problem 9.6

For ideal linear inductor:
_d(L()-i(8)

Ve(t) = 2OUO)

d({Lo+Lysin (wt))I)
dt

Ve(t) =

= Vi(t) = IL,cos (wt)



Exercise 10.1

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

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

=04 . . . +
finally: i,(t) = H_F ig(t) = 3 mA

Assume i5(t) source points down.
i;(t) = (Final value) + (Initial value — Final value)et/~
t

i\ (6) = 4/3 (1 _ E_r) [mA]

= —ms
3

=n

T =

t

Ans. i;(t) =4/3 (1 —e T) mA fort =20; T= %ms



Exercise 10.4

Assume v, = 0 fort< 0. When the switch 1s closed at t =0, v, rises from 0 to

[

. 10k
10k+1k

=10V with 7, = [1k]|10k]- C

T, = 9.09 ms

When the switch is opened.,

v, falls exponentially back to zero with 7, = 10k - € = 1 second.

iwvr-—— == — - —f

i t - fire
\15

10[1-¢"



Exercise 10.5

(a)
1= [1k||1K] - C = 500us
i=6e 0"

Ay

1

N

T
2.5ms = 5T

(L)

T = [1k||1K] - L = 2us

i=(6-103)e "t/
A

BT,

-

1¢s=51

()

v(0) =6
T=R-C = (1kQ)(1uF) = 1ms
v =Ge /T



B

T
S5ms

(d)
i0) =22 —gma

10004

1=L/1k = lus
i =0.006e4"

A

BmA -

I
Bus




Problem 10.24

(a)
T=L/R
i(0+) =0
i, () = f%(l—e_;) dt = %+K:e—:—%
() =5 KT e
E 1 3
#
(b)
vy = L% = LKZ
vy, = Ri, = RK;t

Uy =1 +UR:L.K:+RKQI:



