EE2210 Electric Circuits, Spring 2017

Practice problems solution (Lecturel1-Lecture14)

1.
ANS:
(8 +j7) = 10.63e*118%
(0.3 —j0.1) = 0.316e~1843"J
MAG =16.8
PHASE = 13.75 deg
2.
ANS:
a)
5.83e/59° - 4750 . 727J20° = 163.26e/8 > 2.84 +j163
b)
10e/7%° - 3.42 4+ j9.4
3.
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In order for Z to aleays be purely real,
L
(E + RC ) = 2RC
L= R*C
Then
Z =R =2000
Independent of w.

0.001 = 2000% C
C=25-10"1 Farads

ANS: R =2000and C = 2.5-1071° Farads

6.
ANS:
H(s) 1 1
S) = _
LCs? + RCs+ 1 1 - (UZLC) + jwRC
7.
ANS:
: 2 2 2 I
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ANS:
w =50
1
_ . i . s — 0
Z=R+jwlL +ij 4 +jx50%*0.24 ]—50 ~0.0025 5.66 45" ()
vV 0.1.-90°
Ip=e=—— =17.67 - —135° m4
Z 566459
ip = 17.67 cos(50t—135%) mA
9.
ANS:
(a)
1 LY ‘R iR(wCR + j)
. RN oC _ . —jR __ . —JR(WCR+]
Zap = JoL + R|| (ij) ]wL+R i jw TR JjwL + @CRZ + 1
wC
Pure resistive— Im(Z,;) = 0
CR?
L —wCRZ 0 2 —<T) ! 900 * 108
- — — - = = *
O T WCR)E + 1 @ (CR)?
w = 300 krad/s
(b)
Z,,(300 * 103) = j48 + 100(=/13333) _ (4
* = =
ab J* 100 — j133.33
10.
ANS:
» _ U_O _ 1/SCI|RL _ Ry,
a) H(w) = v;  R+1/sC||R,  SRCRp+(R+Ryp
b) [HGw)| = Re IH(jw)| is maximum at w=0
\[WRCRL2+(R+RL)2
. R,
) IH Gl = 25
1/RC _ 1
A 1HGw)l = xF(R+R ) JWtRIRO/RRCE 0 C @+ ( L))
rad
&) w, = W[ + (—)] 10000(1 +0.1) = 110002
0
= = 0.909120°
H(j0) = 11000
HGw,) = ——2099 6428, —a5°
Ye) = 11000 + j11000
_ 10000
H(j0.1w,) = = 0.90462 — 5.71°

11000 + j1100



H(j10w,) 10099 = 0.09052—84.29°
)XW 11000 + j110000 ~ '




