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Transfer Function H(s) vs Frequency Response H(jo)
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¢ H(jo) is often expressed in polar form:
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Frequency Response Example (1)

¢ Find the frequency response of a system with transfer function:
s+0.1

s+5
+ Then find the amplitude and phase response y(?) for inputs:

(i) x(@)=cos2tand  (ii) x(t)=cos(10t-50°9)

H(s) =

¢ Substitute s=jw H(jo)= Jjo+0.1
Jo+5
2
1| =320 g (0 - ae) - tan” (ﬁj—ml (ﬂj
Jar +25 0.1 5
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Frequency Response Example (2)

2
\/a) 001 O(jw)=2LH(jow)=tan™ L _tan | &

Ja* +25 0.1 5

H (jo) =
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for input x(z)=cos2t and x(t)=cos(10t-50 9
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Frequency Response Example (3)

o For input x(1)=cos2t, we have:

2 . a4 2 (2 .
|H(j2)| = ¥2' +0.01 =0.372 ®(j2)=tan" (—) —tan” (—j =65.3
Y 0.1 5
¢ Therefore y(t) =0.372 cos(2t +65.3)
x(1) = cos 2t y(#) = 0.372 cos(2t + 65.3°)
: sy
0 2 6
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Frequency Response Example (4)

¢ For input x(2)=cos(10t-509, we will use the amplitude and phase response

curves directly:

[H(j10)|=0.894

®(j10) = LH(j10)=26°

¢ Therefore

1(t) = 0.894 cos(10t — 50° +26°) = 0.894 cos(10¢ +24°)

1

|H(jw)]

PYKC 8 Feb 2021

DEZ2 — Electronics 2

Lecture 8 Slide 6



Frequency Response of delay of T sec

¢ H(s) of anideal T sec delay is:

H(s)=e"" (Time-shifting property)

¢ Therefore

|H(ja))|=‘e‘j”T‘=1 and @(jow)=—-wl e 3 R E X g T

¢ Thatis, delaying a signal by T has no effect on
its amplitude.

¢ It results in a linear phase shift (with LH(jw)
frequency), and a gradient of —T.

¢ The quantity:

is known as Group Delay.
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Frequency Response of an ideal differentiator

H(s) of an ideal differentiator is: o |
H(s)=s and H(jo)= jo=we™" 1 H(jo))
Therefore

|H(ja))|:co and LH(ja)):%

This agrees with: / 0] e
d

- (coswt) =—wsin wt = wcos(wt + 7/ 2)

That's why differentiator is not a nice i _
component to work with — it amplifies o
high frequency component (i.e. noise!). ,

01 () ——=
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Frequency Response of an ideal integrator

¢ H(s) of an ideal integrator is: |Hjw)|
1 - 1 _
]{(S):l and H(]a)): — = J — e—]ﬁ/2
. Jo 0
¢ Therefore
1
|H(]C{))|:g and ZH(]Q)):_g 0 R

+ This agrees with:

jcosa)t dt :lsina)t :lcos(a)t—ﬂ/Z)

® co \ £ H(jow)
+ That's why integrator is a nice component to
work with — it suppresses high frequency W
component (i.e. noise!). 0
—1r/2
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Frequency Response of Bulb Box

Bulb Box
Input x(t) Electronic Circuit to Photo- Output y(t)
w—p cmulate a 2" order =P Light bulb ‘@ K Detector & >
oscillatory system Amplifier

Bulb Box System
X(s) == Gis)=Hs B T E

1000
0.038s° +1.19s2 + 435 +1000

G(s)=
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Theoretical Frequency Response of Bulb Box
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