MAE140 Win12 HWS8 Solutions

TR&T,11.8,11.9,11.10,11.11, 11.26, 11.28, 11.52, 11.64, 12.14, 12.56

11-8

I,(s) R

h) =1 T 3R+ 1Ls

Pole at s = —3R/L . Choosing R = 500 Q, L = 3H, we can get the pole at s=-500 rad/s. The answer is not unique.

11-9

100 nF

100k | v2(?)

Transfer the circuit into s-domain and using the properties of inverting Amps. We can get

Va Z; Z,
v,  10kQ'V,  10kQ
WhereZ — 10kQIIOOj'lF'S Z — 100kn"100‘1n.F'S
1 10kQ+—1_" 72 100kQ+—2—
100NnF-s 100nF-s
So we can obtain:
V. Z.Z 10°
Ty(s) = = GorozE =

Vi (10kQ)2 " (s +100)(s + 1000)

Poles as s=-100, s=-1000.



11-10

100 nF Transform the circuit into s-domain and get the transfer function.
H 1
V(s) 20kQ Vo(s) _ 10k + s5gnF + 10k0
S vi(1) 2V s) T1(S) = v (s) = 1 y L2 = V(s) = 1
1 0 % 1 - - -
r Q 0) Ss-100nF + 20kQ 10k + s 200nF

i 200 nF

| »ﬂ_} s(8x107%s +2x1073)
Z(s T =T T =

0>—1s V) = i) == o

Poles: double pole at s=-500, Zeros at s=0 and s=-250

11-11
766) — 20k0 1 2x10*s+1077
() = TS 100nF s
11-26
Vi(s)  1+5°LC
Vi(s) 1+sRC+s’LC
where R =100Q2,C =20uF,L =25mH .
V,(jw) 1+ (jw)?LC

T(iw) = =
U0) =3 Ge) = T+ jwRC + Ga)ZLC

(a) w=225.08rad /s, %]a))) = 0.90796“’&4'790,\/2 (1) = 4.54c0s(225.08¢ - 24.79°).
1w

(b) @ =10krad /s, M = 0.9258¢/2% v (1) = 4.54 cos(10kz +22.20°).
Vi(jo)

() w=0,v,(¢t)=5.
11-28

1,(s) - R,
1,(s) R +R,+sL

When w = 500rad /s, M = -0.199¢ 7", i,(t) =1.99 cos(500¢ - 5.71°)
I, (jo)

When @ =5000rad / s, %Jw)) = -0.1414¢7* and i,(t) =1.414¢cos(5000¢ — 45°).
o



11-52

To(s) = + 100(s + 1000) TT.(5) - T (s) $< 100 )<5+1000)
s) = = S) s) = —_
v ~ (s 4+ 100)(s + 10,000) ! 2 s + 100/ \s + 10,000
Use a two-stage design.
1 CZ
100 Ri
Ty(s) = — = -
1(s) s+100 R_12+c2-s R, R,
k 1 t M
ky, == 10°,R, =R, = % =1x108, ¢, = o =1x1071° Vi Va
1 N Stage #1
T,(s) = S0 _ RO Gy
2880 = 0000 T Iilics
R1 Ry R
k k 1 1 + *
.— 1010 _ km _ 7 _ m _1 7, 1 _ -10
e 3= 1010, Ry = 1% = 1x107, Ry = oo oes = 03107, 6y = - = 1x10 : Py
Stage #2
11-64
(a) No.
R ‘ L
st . — _ n . — _ Cs
(b) 1% stage: T (s) Py 2" stage: T, (s) Py
T.(s) = SRC . 1 -1
1+sRC 1+sRC

(c) Whatever the input, the output is the same as the input.

(d) It can be used as a voltage-follower. The output is the same as the input, and the input is not influenced by the

loading.
12-14
1
T, (s) Cis <R4 + R3) R, ( 1/R.Cy )<R4 + R3)< s )
S) = =
v RH% R, R, +% s+ 1/RiC;/\ R, /\s+1/R,C,
1 2

It can be seen that the two RC-constants R, C;and R,C,determine the cutoff frequencies.
We have w; = SEEE 2500rad/s, w, = SEN 100rad/s
R1Cq RyC;

. o R4+R
Since the gain is 30, we have % =
4

30

Then choose the value of each item.



12-56

First-Order Filter Company:

1

T,(s) =9.2-
v(s) s 33k0-33nF +1

Simply Filters, Ltd:
68 + 8.2 1 1

=93
82 s-33k2:-33nF+1 s:33k2-33nF +1

Ty(s) =

The two circuits have the same transfer function. But the sensor drives the filter input with a 1kQ source resistance. So
we choose the first circuit.



