Solution of ECE 315 Test 13 FO4

1 An LTI system has atransfer function,
N j3w- o’
H(jw)= —— .
1000 - 10w* + j250w

@ Find all the corner frequencies (in radians per second) in a magnitude Bode plot of this transfer function.
Corner frequencies (radians/s): 3, 5, 20 (and 0)

Corner frequencies are the magnitudes of the locations of the non-zero real poles and zeros and the radian resonant
frequencies of any complex poles or zeros.

H(jw) = —— sz(‘_‘*’+3) = s jox(jordx L
10(jw)” + j250w+1000 10 (jw+5)(jw+20)
Zerosat jw=0 and jw=-3. Polesat jw=-5 and jw=-20. (Thereisnot actually a“corner” at zero but | accepted

it anyway.)

(b)  Atverylow and very high frequencies what is the slope of the magnitude Bode plot in dB/decade?
Slope = +20 dB/decade at very low frequencies and O dB/decade at very high frequencies
At very low fregencies the transfer function is approximately H ( i w) = j3w/1000. Thisisafreguency-independent gain

times a single differentiator so the slope is +20 dB/decade. At very high frequencies the transfer function is

approximately H(jw) = Jw(_sz =L Which is a constant so the slope is 0 dB/decade.
10(jw)” 10
2. (@  Find the transfer function, H(jw)= 1//"((12)) of this active filter with R =1000 Q, C, =1uF and
il
R, =5000 Q.
i® R
i R Cj
* V, t +
v; (1) v ()
B L =
jwR.C ' s
Using the gain formulafor an inverting amplifier, H(jw)=- R ,] RG _ —J_5x_310 g
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(b) Find all the corner frequencies (in radians per second) in a magnitude Bode plot of this transfer function.
Corner frequencies (radians/s): 1000 (and 0)

There is one real pole at j10°w+1=00 je@ - 1000 and one rea zero at jow=0. (Again, thereis not actualy a
“corner” at zero but | accepted it anyway.)

(c) At very low and very high frequencies what is the slope of the magnitude Bode plot in dB/decade?
Slope = +20 dB/decade at very low frequencies and 0 dB/decade at very high frequencies



At very low fregencies the transfer function is approximately H (jw) =-j5x103w. Thisisasingle differentiator times

afrequency-independent gain of -5 %107 so the slope is +20 dB/decade. At very high frequencies the transfer function
is approximately H(jw) = -5 which isa constant so the slope is 0 dB/decade.



Solution of ECE 315 Test 13 FO4

1 An LTI system has atransfer function,

1200 -10c? + j 3400
H{jw)= j6w— o '

@ Find all the corner frequencies (in radians per second) in a magnitude Bode plot of this transfer function.
Corner frequencies (radians/s): 6, 4, 30 (and 0)

Corner frequencies are the magnitudes of the locations of the non-zero real poles and zeros and the radian resonant
frequencies of any complex poles or zeros.
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Zerosat jw=-4 and jw=-30. Polesat jw=0 and jw=-6. (Thereisnot actually a“corner” at zero but | accepted
it anyway.)

(b At very low and very high frequencies what is the slope of the magnitude Bode plot in dB/decade?
Slope = -20 dB/decade at very low frequencies and 0 dB/decade at very high frequencies
At very low fregencies the transfer function is approximately H (ja)) =200/ jw. Thisis afrequency-independent gain

times a single integrator so the slope is -20 dB/decade. At very high frequencies the transfer function is approximately
H(jw) =10 which is a constant so the slope s 0 dB/decade.

Voli®) ' o this active filter with R =2000Q, C, =14F and
v (jw)

2. (@  Find the transfer function, H(jw)=

R, = 4000 Q.
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Using the gain formulafor an inverting amplifier, H(jw)=- RJ’ L= —J(;inC = —JA};iolofajl
f

(b Find all the corner frequencies (in radians per second) in a magnitude Bode plot of this transfer function.
Corner frequencies (radians/s): 250 (and 0)

Thereisonerea zero at j4x102w+1=00 je — 250 and one real pole at jw=0. (Again, there is not actually a

“corner” at zero but | accepted it anyway.)

(c) At very low and very high frequencies what is the slope of the magnitude Bode plot in dB/decade?
Slope = -20 dB/decade at very low frequencies and 0 dB/decade at very high frequencies



At very low fregencies the transfer function is approximaterH(jw) =-500/ jw. Thisis asingle integrator times a

frequency-independent gain of —500 so the slope is -20 dB/decade. At very high frequencies the transfer function is
approximately H(jw) = -2 which is a constant so the slope is 0 dB/decade.



