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t < 0 (switch closed), L= short, C= open.
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t > 0 (switch opened):
V¢ (0) =12V. 1,0)=1,(0)=2A =1.(0")
a= Z_R;_ =1, o’ = % =1 .. Critical damping step response

Ve (t) =e'[A + At]+V, (o)
At t=0 V,(0*)=10 ..10=A +0+12 A =-2

Ve _10)_2_,
dt C 2

d;/tc =-Ae'+Ae +At(-e")+0=-A +A =2+A =1 att=0 .. A =-1

SV (t)=12—-2e™" —te™




Question #3
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=0.3535
1/LL »\/2><
w = 4radls.
joL, =j8Q, joL,=j4Q , joM =j2Q,and 1/ joC=-j2Q
j2
40 N
° ° +
2000 m i8 j4 m 27 v
Loopl: 20/0=(4+j8)l, +j2l, Q)
Loop2: 0=(j4—j2)l,+ j2l, 2
From Equ.(2) 1, =-1,. SubstituteinEqu.1 .. 20/0=-(4+ j8)l, + j2l, =—(4+ j6)I,

20/180=(4+ j6)I,, 1, =2.774/123.7° A,
V =—j2(-1,) = j21, =5.547/213.7° V.
V(t) = 5.547 cos(4t + 213.7°) V.

B) For the following Laplace transform functions F(s) find the corresponding f (t)

s+3 k k
iy F(s)= =+
(s+)(s+2) s+1 s+2
k=35 =32
S+2 -1+2 1
=350 k=231
s+1 -2+1 -1

ft)=(2e " —e ) u(t)



i F(s) = 4 - K, N K, _ K,
(s+2)(s+)° s+2 (s+1)° s+1

1= 42|S:_2 k, = : 2 = 42=4
(s+1) (-2+1)° (=)

, = 4 s=-1 k,= 4
(s+2) (-1+2)

kgzi( 4 )s:-l DO N R S
ds\s+2 (s+2) (-1+2)

f(t)=(4e™ +4te™" —4e " )u(t)

10 K, K, K,
iy F(s)= ; =—1 4 o+ :
(s+3)(s“+6s+10) s+3 s+3—] S+3+]
s°+6s+10 9-18+10
10 . 10 10 10
kzZ - S:—3+J k2: - - — = — — = —— ==
(s+3)(s+3+ j)‘ B3+ j+3)(=3+j+3+)) (PE)) -2

10

K, = ls=-3-j & 10 10 10
(s+3)(s+3—))

P8 j+9(3-j+3—)) (2] -2

f(t) = (10 —5e Gt _5e-C-Dtyy(t)

f (t) = (10e™* —10e™ cost)u(t)

Question #4
A AT €
100 cos(wt) éﬁ) |
At ® = oy (Resonance), I =1.0cos (wet) Z, =100/0 ..R=1009Q
If ®=5000 rad/s |= (1/2)cos(5000 —45°) A. - z. =100J2/45° O
6
Z. =100+ j100 .. ®c2 = 5000 rad/s. X, = —W =-800Q .. X, =900 Q
X, =900-800=100Q L=2%9 _418H
5000

1 1 (4714)°

W, = = =4714. radls =, 0,0, o, =———— = 4444 radls.
° JLC  0.18x0.25x10°° T T 5000

B =, —m, —5000—444 =556 radls. Q=0 -2 _g5
B 556
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|_|(S):Vo(s): 2 2 :65
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1.
. 617
H(jow) =
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At o =0 (low frequency) H(jo)=0. At o= oo (high frequency) H(jx) :%

- Itis a high pass (HP) filter.
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V \Y% 2x10 5

Z, =2, = Z,=1+3=4Q Z,,=-%|,=0 Z,, = =—
11 |1| 2 11 22 |2| 1 2=5 90 3

le=\%||2:0 Z,=1Q 221=\|£||l=0 Z,,=1Q

1 2

B)

Y,,=05S Y,=Y,,=-04S Y,,=06S

I, =Y, V,+Y.,V, =05V,-04V, (1)

I, =Y,V,+Y,V, =-04V,+0.6V, (2)

+ e
Vi V, 2Q

For this termination, 1, =-0.5V, , substituting in (2),
-05V, =-04V,+06V, , dividing by V,,

_05Y2-0a+062 . Ya_*  supstituting in (1),
v, v, v, 11

I, =05V, 0.4V, = 05 (1741v2)-o.4v2 v, =21,

I, :-%ll2 +0.81, ,divide by 1,,

1=l gl ] 20

41, 1, "sz_ﬁ
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H(s) = 4000(s+1) 4000(1+ s) _ 2(1+s)
 (s+20)(s+100)
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( 20) ( 100) ( 20)( 100)

IH(jow)| indB =20log(2) +20log[L+ ja|—20log

1+3%_2010g
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=6+20log[l+ jo|—20log

1+3%_2010g
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