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Zeroes : -2-3 poles :O,
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Due to there being an integrator (5) , we will start at slopes -1 , Lg = -90
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As Woo
, Llwj )→¥w
Klwj )l=£w --31%2=33.33
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|(zero) w . ,¥ . }.am/...,.n.of=.g...qo..o(3xpole)w--I---I
= 0-31=-3

= 0-3.90=-270
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Using that :

Let g.
= 1+1,55 ⇒ g. ljw) = 1+1,5 wj ⇒

/g. l=h5W_Ñ,arctan( 1,5W)

92=5 ⇒ gzljw)=jw⇒ 1gal =w , Lga = 903¥ (always complex)

93=(5-11) ⇒ gsljw) -

_ jw -11 ⇒ lgst-WF.Lgs-arctau.tw )



1gal
Then 14=1-3 •
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And : LL = arctanlh 5W) - 90 - 3.arctanlw )

For the given W , inserting 0,1 and 10 gives :

W --0,1 ⇒ 14=3,32

LL = -98,6°

W --10 ⇒ 111=4,94 . 10-4

LL = -256,7°

For we
,
14--1

⇒ § .

1,5%271
W • (W2+ , )%

= /

t.52wi-TW.tw2+11312
=3 1h2

1,5%2+1

W? / w;D
]

= 9

1,5%2+1 = 9W8+27 Wb -127W +9Wh

9W8+27 Wb-127W
"
+ (9-1,52) w

'
-1=0

Solving numerically gives Wc --0,32

Inserting into LL (w) ⇒ LL = -117,6°



For Wigg : LL = - 180

arctan / 1,5W) - 90 - 3.arctanlw ) = -180

arctanllisw) - 3-arctanlw) = -90=-1-2

Again , solving numerically gives : Wiso = 1,21

Then
, taking 141,2111=0,15

Filling in the table , finally , we get :

0,32 1121

3,32
-98,6 -117,6° -256,68

3. Fro ••Ñ

And the table , the delay can simply be calculated from the values for we :

- 180! - 117,6° - W = -117,6° - 01320

⇒ ⑦ = i. %. --3.4s


