Solution of ECE 315 Test 11 FO6

Below isapractical passive continuous-timefilter. Let C =16uF and R=1000Q2 .

(@  Finditstransfer function H(f) intermsof R, C and f as variables.
(1) R __jaafRe
R+1/j2zfC j2rfRC+1

(b) At what numerical frequency fisits transfer function magnitude a minimum and what are the
numerical transfer function magnitude and phase at that frequency?

fmin :Q |H(fmin) :Q &H(fmin):undefined

(© At what numerical frequency fisits transfer function magnitude a maximum and what are the
numerical transfer function magnitude and phase at that frequency?

fmax i |H(fma><)|:l K|_|(fma><):Q

(d)  What are the magnitude and phase of the transfer function at a frequency of 10 Hz?

|H(10)| = 0.709 £ H(10) =0.7828 radians or 44.84°
H(10) = _J20mRC 4 re=0.016
j20mrRC +1
H(10) = M =0.5026 + j0.5 = 0.709£0.7828
j207(0.016) +1

(e If you keep R=1000Q and choose a new capacitor value C to make the magnitude of the transfer
function at 100 Hz less than 30% of the maximum transfer function magnitude, what is the largest
numerical value of C you could use?

j2000007C
j2000007C +1|

4x10°7°C* _ o
4x10°72C?+1
oo 009

3.64x10°7?

2

|H(100)

=

= 2.505x 10 = C = 0.5005F



Solution of ECE 315 Test 11 FO6

Below isapractical passive continuous-timefilter. Let C =12uF and R=1000Q2 .
R
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(@  Finditstransfer function H(f) intermsof R, C and f as variables.
()= Yizmfc _ 1
R+1/j2zfC j2rfRC+1

(b) At what numerical frequency f isits transfer function magnitude a minimum and what are the
numerical transfer function magnitude and phase at that frequency?

= o0 [H(f4)|=0  «H(f,,)=undefined

min

(© At what numerical frequency fisits transfer function magnitude a maximum and what are the
numerical transfer function magnitude and phase at that frequency?

fmax :Q |H(fmaX)|:l KH(fmax):Q

(d)  What are the magnitude and phase of the transfer function at a frequency of 10 Hz?

|H(10)| = 0.7985 £ H(10) =-0.646 radians or 37.02°
1
H(10)=————— and RC=0.012
j20rRC +1
H(10) 1 =0.6376— j0.4807 = 0.79854 — 0.646

" j20n(0.012) +1

(e If you keep R=1000Q and choose a new capacitor value C to make the magnitude of the transfer
function at 100 Hz less than 40% of the maximum transfer function magnitude, what is the

smallest numerical value of C you could use?
2

IH(100)]* =|—— =047
j2000007C +1
1 _
4x10°72C? +1 016

0.84=0.64x10"°7*C* = C* =1.33x10 " = C = 3.647uF



