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(@) V., =i R,

{rwun 8 ]a.rge enough value of Fj,

Vow =05x 107 HR, . hence, varies linearly

with £
(b} 1=05x107°(1500)R,
R, =13330
14.8

I
mean = — METTenens = 0945+ 2%

20

max.= 10144
min.= 9,746

|deviations
average deviation=-=—" = — =0225
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) o - 1 IR E 4 l;r
slandard deviation = -li[ a0 042
Measurement #1  exceeds the standard

deviation = probability<0.9% = roller
speed will be adjusted

14.10

(a) (b} and (c) are precise, (a) and (d) are
not.

(b) () and (c) are accurate, (b) and (d) are
not.

14.11
A =1=:-2—R-1—=1 [Ekﬂ} =1+10=11
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14.17
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CMRR,, = 20log -
=L 1] Rp R R, B
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A =Ax—LE
i s 7
AR=002 = B =002 % 150 = 200
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A% [
CMRR,, = 2010z, K
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- ]
=20log,, RER.
b Ry
R+ R+ AR ‘
|
= 20log, . |
w1000+ 200000 ‘
2000000 -+ 100 + 20
= BOdB
14.32
fo=10Hz= -
Zaitl
E 1 reed
= @.=——=
¢=pm 2xx10= 20— S

Choose R =204 Then,
I 1
Tl EHEEY
o)~ T " T 0% 10" < 208

m TOR

and the two capacitors have values given by

wEL—HES,:.EF and j = 33nF
2
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Using Laplace transforms, note that
1

v, =—=V,
5

I"r: = __l];,?l =i-\.:"i
it 5 5
and

1
V=V, ==V,

5

Writing a KCL equation at the inverting

input to the leftmost op-amp,
KV, -V, —aV,-b¥F, =0

or
a b
R A Al S
58
K Ks®

= = —
V., 5 +as+b

which is a second-order high-pass function.
Also

¥

P R,

v, sV & +as+h

in

which is a bandpass function, and
Yol R, K

]

T A ekl
V. £V, 5 5 tastd

which is a low-pass function,
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14.36
The circuit is shown below:

iy
—-
i
E
We have
R vg Vi
YATR+REK-1) K
g V- W
1] = R
S oA v
27 ljeC2 " R3
Vo -V
e
o
T e
. VA V-
From iz = E = m . we have
VA Yy
Vo juCars AT Gacors TV
Fromi] +13 =12 = i4, we have
it 1 . Yo
R “Secrs V)
Yo 1 Vi
"R Gucors * VRRz
Vi joCi - Vi
= KR3 Gocrs TICUK
The Irequency response therefore is:
volio)  juk/C1R)
ville)  (ja)? + Ko + K2
where
oy b B EOE ST S
CiR;  CzR3 R1C) R2Cp * R

and
s o RL*R2
2= RIR2R3CIC2
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