EENG382 QZ02 — AUTHOR’S SOLUTIONS

NOTE: | have not yet verified that the author’s solutions are, in fact, correct.

Prob 13.30
P 13.30 [a]
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Vo, — Wi B E N Vi, t V5 — 0
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V(25 4+ 1) — 25V5 — Vi = 500

Supernode:
Vis ViV, Vo W-V
+ —+———=0
5 10s 1 5

—Vo(2s + 1) +125V5 + (25 + 1)V} = 0



Prob 13.30 (Cont’d)

Constraint:

Ef
Vi —szxm:a;(— js)
)

Vo= (085 + 1)V,
Simplifying:
V, (25 + 1) — Vi (1.65% + 25 + 1) = 500

V(25 +1) — V3(11.6s2 + 125 + 1) = 0

2s+1 —(1.65>+2s+1
a:‘ { ) = 20(s* + 1.55 + 0.5)

(2s+1) (11.65* + 125 + 1)

500 —(1.65* + 2s + 1)
0 (11.65% +12s + 1)

= 500(11.65% + 125 + 1)

]
AV

N,  25(11.6s% + 125 + 1)

=3 s(s+0.5)(s+1)

[b] v,(07) = lim sV, = 25(11.6) = 290V

vo(00) = lim sV, = =2 = 50V
Uo(00) = lim sV, = 05

[el At t =07 the circuit,js



Prob 13.30 (Cont’d)

[c] At t=07" the circuit is
41

; v VDQE.DA/}/ z10

AIa+ 1L =0; I —Ia =50
ATy + 50 + I = 0; 5In = —50
In=1,0")=—-10A

Also 1, =50 —-10=40A

V,(0") = 5(I; — Ia) + 1, = 61, — 515 = 240 — 5(—10) = 290V (checks)

At t = no the cireuit is




Prob 13.30 (Cont’d)

[d] L; _ 25[:116';2 + 125 + 1) _ Kl n K';g _ I‘:{.;
s(s+0.5)(s+1) s 5405 s+1
25 —5h2.5
K, = = 50; Ky=————="210
YT osm 2= 120.5)(0.5)
15
Ky=—""—— =730
P (-1)(-0.5)

@—F 210 N 30
8 s+05 s+1

vo(t) = (50 + 210e ™" + 30e " )u(t) V

:
V, =

v,(00) = 50 V(checks)
v,(07) = 50 + 210 + 30 = 290 V(checks)



Prob 13.54

= 1] i
P 1354 [a] Z — 1000 + 21 _ 1000(s + 5000)

8 5
10 b4 100 10 W% lU‘J
Z - 4 N e —
! 0,000 = =000
H(s) = Zp _ —40 % 10°/(s 4 1000) _ —40,000s

Z.  1000(s + 5000)/s (s + 1000)(s + 5000)

[b] zerﬂ at = 01 PO]E!}'}' at —p = _1000 rad/lt{ alld —py = _5000 raflfs

Prob 13.64
P 13.64 [a] From Problem 13.50(a)

950
H 5 =
(5) = 5250

h(\) = 250e~2%9*

0<t<4ms:
i -
Up = [ 16(250)6—25[})\ d\ = 16(1 _ E—?oUt) V
J0

dms <t < oo

t
Vo = 16(250)e™ 2% d\ = 16(e — 1)e™ 2"V
t=0.004

[b]

Yt} V)
]

t{rms)



Prob 14.4

1 1
P144 [a] w.= RO = (109)(100 % 10-9) = 10krad/s
fo =2 — 1591.55 Hz
2
We 10,000
b H w — o _ b
bl H(jw) = = = T 0,000
10,000
Hjw)= —————
(<) = 15,000 + Jw
| 10,000 .
H(jwe) = 15000 + 710,000 — 07071/ — 45°
10,000
H(j0.1w,) = ? = 0.9950/ — 5.71°
(70-1we) = 157500 7 j1000 — -990L=5T11°
H(j10w.) = 10,000 = 0.0995/ — 84.29°

10,000 + §100,000

[€] vo(t)|w, = 200(0.7071) cos(10,000f — 45°)
= 141.42 cos (10,000t — 45°) mV
Vo(1)]0.10, = 200(0.9950) cos (1000 — 5.71°)
= 199.01 cos (1000t — 5.71°) mV
Vo(t) 10w, = 200(0.0995) cos (100,000t — 84.297)
= 19.90 cos(100,000t — 84.29°) mV



Prob 14.32

1 1

P 14.32 2 = = : = 10"
2] w0 = 76 = Tx 00 < 109
w, = 1 Mrad/s

R+R, 1 500 x 103 1
b] 4= = — 62.5krad /s
[b] & R, RC (40{'}>< 1{'}3) ((mu % 107)(200 x m-'?)) 62.5krad/s

W, 106
£l Q=5 = Gamx10 — 1

Ry,
d| H{jw,) = = 0.8/0°
[d] H(jw,) IR 0.8/0°

(1) = 250(0.8) cos(10%) = 200 cos 10° mV

(L BY L0y
[e] 4= (l—i— RI.) RC = (l + RL) (50 % 10%) rad/s

w, = 10° rad/s

Wy 20 L
Q= % - WM where Iy is in kilohms

[£]

2070
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RL (Mohms)
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Prob 14.35

P 14.35

1

. 1 r
Wi = 12
@l @ = e = Box 0@ 109y

we = 1 Mrad/s

[b] fo———lJQ 15kHz

2

[c] Q = w,RC = (109)(750)(20 x 107%) =

1 2
]
S RS

= 967.22 krad /s

—_—

1 / 1
“30 "V 00

[d] Wel = Wo

[e] fu =2 — 153.94kHz

w
1 g j
{1 (a) |

= 1.03 Mrad /s

[f] ez = Wy

i+\/1+i
30 900

[g] fo = % — 164.55kHz

[h] 3 = f.o — fa = 10.61 kHz



Prob 15.4

1 1 1
P 154 we = : - - _ — 63660
A o we=pm 0 R = o = e ik 10— 0300
R Ry 6366
K=22 g g =22_020_ 1910
{ 7, so Iy I = 3
lEIIIlWF
e
B3661)
12730}
+0 e =
y *
W
i v,
e .
v

[b] Both the cutoff frequency and the passband gain are changed.



Prob 15.25

P 15.25 From the solution to Problem 14.35, w, = 10° rad/s and /3 = 27(10.61) krad/s.
Calculate the scale factors:

w, 50 x 10°

kp=—2 — = 0.05
T, 106
kyL' 0.05(200 x 1079)
L 50 x 10— !
Thus,
' 20 x 107
R = kyR = (0.2)(750) = 1500 o' = === 2 uF

by (0.2)(0.05) N

Calculate the bandwidth:
B3 = ki3 = (0.05)[2m(10.6 x 10*)] = 3330 rad/s

To check, calculate the quality factor:

Q= Wo 106 15
4 27(10.61 x 103)
, w50 x 108

Q' = =2 = ———— = 15 (checks)

A 3330



Prob 15.60

P 15.60 [a] w, = 20007 rad/s

!

Wy

k= —2 =2000m
Wao
P G 1 Uk
"k (15 % 1079)(20007) 37
. 107
R =k,R=—(1)=10,610Q so R/2=5305
m
1 1
o 10 1(20) 0.9875

oR =10478C;  (1—o)R = 1330

"= 15nF
2C" = 30nF
[b]
150F 150F IS

{: {} .

" losi00 [ os100 1330z
saum’«[' 30nF
_ 0 ATECSE
3 v

[e] ky = 20007

(s) = (s/20007)% + 1
0 (5/2000m)% + 5(5/20007) + 1

_ 244 % 10572
524 100ms + 4 x 10672




