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Sol. :

|
F
|

b
st
s

|

]

4 i 12
3 & 3 0
2 4 2 0

0 o o <= |- Special case 2
'Ruwoims. .

Al)=2s*+4s2+2=0 ie s*+252+1=0

dA(s)

ds

od4s? 1 45

sf£i1 4 5 2

s ’3 6 3 0

2 4 2 o0

$i4 4 0 0

K] ;z 2 0 0
Row of zeros again '

A's) = 252 +2=0 ie. dAd;(s)‘-u-o

8b 1 4 5 2
s° 3 6 3 0
st 2 4 2 0
¢ |4 4 0 0
s? 2 2 0 0
st 4 0- o 0
¢’ 2 0 0 0

« No sign change, hence no root is located in R.H.S. of s-plane. As row
of zeros occur, system may be marginally stable or unstable. To examine

- that find the roots of first auxiliary equation.
Als) =54 +2s2 +1=0 sz.:Z_*.f_ “4‘4.'_1'

s?=-1 s?=-1 sy=%j s3,(=%j :

« The roots of A’(s) = 0 are the roots of A(s) = 0. So do not solve second
auxiliary equation. Predict the stability from the nature of roots of first
auxiliary equation. :

» As there are repeated roots on imaginary axis, system is unstable.
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Sol. : '
Step 1 : G(s)H(s) in time constant form.

: K/40
Gle)¥i(s) ~ s(1+0.5s)(1+0.05s)

' A

 §(1+0.58)(1+0.05s)
Step2: ' |

K
.i) A--&-o, it is unknown.

ii) One pole at origin, %, straight line of slope

20 dB/dec passing through intersection of =1
and 0 dB. a

m)1+053’ simple pole, T, =05 By ™ —‘ =2
ma!ghtlheofﬂope-zo dB/dectozwzz.

iv) l_-rW-Se’ simple pole, T, =0.05, -0 = 1;-!— =2,
straight line of|slope ~20 dB/dec for 220

letantslopehb‘ei"
Rnsoofh’-o 0<m<2 25:»<20 - 20““" "

a5y sy

;'%ﬁ'@&s, 20 '-zo-zo--go ~40- zo 60

Siep 3 : Phase angle table

Y

.».»c.n—-.;-—*—-w R

A

 GiuHGe) = RG0S

P R o
o*gji Y :.;:j:hnf-}o.!_mii‘,_e.hn’lm f 3

© ~0.57°

s o e e e A paimaity

w po-90° o -90° I -80° . ~270°

Shpl:DrlwﬂmBodePhtwit}mtmmidmng
effect of A, as shown in the Fig. 11.7.4.

i) For system to.be stable, wy. =w,c = 7 rad/sec.
Hence magnitude plot must be shifted from B to
G ie. shift BG = 28 dB upwards. This must be
contribution by 20 Log A.

20LogA=28 ie A=2511
Koar = 40X A = 1004.75
xi) Value of K for GM. = 10 dB.

« From the plot, for GM. = +10 dB, the shift AB is to

be contributed by 20 Log A.
20 Log A = shift BA T = 18 dB
A =7943 jie. K=40 A = 317.7 for GM. 10 dB.
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decide § and w,,. These oalues give us
F

: +tmluhw&d#mmm
agnitude plot of .

. Comparing
1 1
824584121 8% 428 qy, 6+ w2
Wi o= 121 s = 11

and  2Em, =5 -,g-mj_{.m

Referring to correction Table 11.42 discussed earlier
in quadratic factor amalysis, approximate correction
required at oy, = 11 {s +7.95 dB upwards, for §=02.
or correction can be caloulated precisely as
Correction = - 20 Log /45
= — M Log2E = - 20 Log (2 x 0.22)
= +7.13 dB
Step 2 : Factors.
i} Constant K = 10,

i) 1 pale at the origin, /s
1) Ehphpm-l-;i?n-l
:,mn-Ill-lu&;m
v) Simple zero, 1+ 5, T, = ¢
.~,m.:2-r-T1;-!rad.|"u-:.
1

v) Quadratic pele, 5
{1+ 0.0415 + =)

S Weg = wy = 11 radfsec. '
EhpE Magmhlﬂ-!plutmllml
i]l Cnmhﬂuhmdunmkllﬂuzﬂl.ugklmd&

ii) 1 pole at origin, magnitude plot is straight line of

slope <20 dBfdecade, passing through intersection
point of w=1 and 0 dB line.
'iid) Shift this intersection point on 20 Log K line and
« draw parallel line to =20 dBfdecade. This line
represents addition of K = 10 and 1fs. So starting

slope is - 20 dB/decade. This will continue till
T

iv) At @y = 1, simple pole occurs so it contributes
-20 dBfdecade individually and hence resultant
will have slope - 20 - 20 = - 40 dB/decade from
‘1" onwards and will continue 81 we; = 5.

V) At iy =5, simple zero ocours 20 it contributes +

20 dB/decade individually and hence resultant
will have slope - 40 + 20 = - 20 dB/decade from
5 onwards and will continue Hll 6 = 11

vi) At mqy = 11, quadratic pole with £ = 022 occurs
80 it contributes — 40 dB/decade individually and
hence resultant will have slope
=20-40 « -80 dB/decade exhibiting + 7.95 4B
upward shift at we = 11 and will continme tll =
as there is no other factor.

Step 4 : Phase angle plot

10(1-,;%‘]

1ﬂ{1fiwl{l+u-m11m+%.l}i-]

)

jm{l+jﬂ](]+l}lﬂ41im :ﬂ;}

G} H o) =

Asjt=-1
' zm+iu.q1+i§}
o £G{oHm) = -
£|m£1+jm£1+ﬂﬁljm-m .
210410 = @ 1+1—- +un-1;‘*
Zilm - —ﬂiulpnlz-tmip‘n.
) = —tan w -
I+jo '
2 1 . —fan- 041 @
14 00041 § o 1__|:n1
+ote- oy o
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