EE 321

Fall 2002

Homework #2

Solutions



- \JL ’I_Tv
e 1R l o> ; .
B e % kN Vo= [d sinfewer
o —_— _

To.uu_m from HSV Supply 1§ VI = ISV ama: 30mt/

Powisc _from -Ig up;lﬁ__i_c__&/_s_o_iﬁm&d___mmm._m._,_..-..k .

To‘f‘a.[ PO L ied (% G_Qn.k)

?ow__zb_Lh_f_M{nl ‘69' Josd v esus -hu- i

-ELM- M\jljg‘ KR - BGmW

IS -

Y. W er Jt’séiﬁgfd_éyw-.ﬁﬁﬁmfé LOMW-3bml/> 2 )

T
U,z /0 - § (U -2) 2LV & VU, 12

y .
(J)H-ﬂﬂ Vr = {U}f'f’) we Agova ’U; < jo-5 (v, +2 i:.z’,}-m,l_.

Sy, 4w, ~Jo o0 v -151Y 3%

S
L4

V1% 0. 9Y82, 3.3/(%

Taes 2 2v,.$33,7

(o) When Yr=8, @, Jo, so Ly = Jov
Wye,, Yr-331%, v, 13/%) So l_ <z 13/§5V

(L) [ Y, =TV '3’=—Io—:i(fu,‘r.-?.}‘L

s tvs-:]U% 3J

IV 18 outside rage 30 V=3V ¢, Vo"SF‘--/
7 [~ 4

LWy
D'vv_

C)) Hnr : ld"_”-ﬁ;?;;'\?‘“ = =10 (v; -V !JL:_B_‘_fw -0
=




_ J,l = V fV Cos Wit = ,_VT_c“_m:
L v, = Jo ~5{v. -\ = 1o -5(1+1{qu_&)1
e, JO‘S‘[/""Q—VLO-JJU{' + ¥V, CA;J}_&/G_]
_ = § - /o ‘ﬂ,_ms_ﬂt__mw___&__m}_gf AAAAAAAA
e .z D_mf. wUL_cAlS_Mf ""_S__V «_Co Slﬁdf .
o Y
Ve = - 10 V¢ o5 wt -—S“‘/c Cos Gt
e ~to Vo wswt - S 1; vl’c"u.s Qwé)
,,,,,,,,, ?‘V"L i
W
. T T I Jo Vi tes wt = oV tes 20b
- Torndomontad "):'{6 hea_rmon, T

t__‘f_vb__%__o_ﬁ__,.:_ub_i_mw v

e eV .



pl_15.m

% PROBELM 1.15

o\

% Using algebra, found the following values:

vI min = 2; vI max = 3.138;
% Make vector for input voltage with 1 mV spacing
vl = vI min:0.001:vI max;

% Calculate output voltage
vO = 10 = 5*%(vI - 2).%2;
% Plot vO vs. vI

plot(vI,vO);
axis (/2 3.2 0 10))
grid

title('Plot of v. O = 10 - 5(v.I - 2)"2")

xlabel ('v_ I (V)")

ylabel ('v O (V) ")

% From plot or algebra, find vO = 5V when vI = 3V
VI = 3; VO = 5;

% Plot Q point on vO vs. vI plot

hold on

plot (VI,VO,'o")

print
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Plot of v = 10 - 5(v, - 2)°
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pl_42.m Page 1
PROBLEM 1.42

Want £ to go from 1071 to 10”7 on log scale
Make vector for this

= logspace(1l,7,10000);

Calculate Av

Av = 100./ ((1+3*£/10%4) .* (141022./(F*£)));

Av dB = 20*1ogl0 (abs (Av)) ;

semilogx (f,Av_dB);

grid

title('Plot of |A v| for Problem 1.42")
xlabel ('f (Hz)'");

ylabel ("[A v| (dB)")

print

% From plot can easily see gain at 10, 1073, 1075, 1076, 1077 Hz
% gain at 10,000 Hz is 37 dB

o® H 0 o o o°

o\

Zoom in on region between 30 dB and 40 dB to find gain at 100 Hz and
% 10000 Hz

axis (/10 1075 30 401)

print

% From plot can easily see gain at 100 Hz is 37 dB,

% gain at 10,000 Hz is 37 dB
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PROBLEM 1.43

Values from book
= le6; R2 = 10e3; R3 = 20e3; Cl = 10e-12; C2 = 100e-9; Gm = 0.1;

From work, find corner frequencies are 53 Hz and 16 kHz
Make vector for frequencies covering a little more than this range

= logspace(1l,5,10000);

Transfer function is in terms of s = j w, where w = 2 pi f
= 2%pi*f;

= j*W,’

= (1./(1 + R1*¥Cl*s)).*(s*Gm* (R2*¥R3/ (R2+R3)) ./ (s+1/ ((R2+R3)*C2))) ;
dB = 20*1logl0 (abs(T)) ;

semilogx (£, T dB);

grid

title('Plot of |T(\omega)| for Problem 1.43"')
xlabel ('f (Hz)"'");

ylabel ("|T (\omega) | (dB)")

print
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Plot of |T(w)| for Problem 1.43
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