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Laplace Transform

Item no. f(® F(s)
1. 5(7) 1
2 u(t) 1
s
3, tu(t) 1
72
4 u(f) n!
s+ 1
5. e "u(r) _
s+a
6. sin wtu(t) @
s2 + w?
7. cos wiu(t) >
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Impulse Response
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Effect of Gain on impulse response

t
>>T=2; c(t) = g e T

>>t=[0:0.1:5];

>> plot(t,(1/T)*exp(-t/T),'r','LineWidth',3)
>> hold on

>> plot(t,(2/T)*exp(-t/T),'b’,'LineWidth’,3)
>> plot(t,(3/T)*exp(-t/T),'g','LineWidth’,3)
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Effect of Time Constant on impulse
>> hold on response
>>T =2;

>>t =[0:0.1:5];
>> plot(t,(3/T)*exp(-t/T),'r','LineWidth',3)
>> T=0.5;

>> plot(t,(3/T)*exp(-t/T),'b','LineWidth',3)




Step Response
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Step Response of First Order System
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Unit Step Response of First Order
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Time Constant 1
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>> log(0.368)

ns =
-0.9997
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Constants

K*{(1-exp(-t/T))

5> KE10'S

>> t=[0:0.2:15];
>T=1;%T=1,3,5,7

>> plot(K-exp(-t/T), LineWidth’,3)
>>hold on
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Step Response with different gain settings

K*(1-exp(-UT))
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K=10
9r >> T=1;
al >> t=[0:0.2:15];
>>K=1;%T=1, 3,5, 10
Fal >> plot(K-exp(-t/T),’b’/LineWidth’,3)
5l >>hold on
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(‘7(‘&)@ ’0/ 17:5 =0 It = K(l CT)

l/)WCQ- = 8 T__Cpf

—t >> log(0.9)-1log(0.1)
= 3 =0-9 ans =
T Zn(o.g) 2.1972
e >> 10g(0.9/0.1)
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>> log(0.9)-1og(0.1)
ans =
2.1972
>> log(0.9/0.1)
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Band Width
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Error in measurements
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Exercise 1

G(s) =

10
0.5s +1

Find:
1 Unit step response together with al Ithe necessary
parameters

2 Unit Ramp response together with all the
necessary parameters

3 if the coefficient of “s” (0.5) is replaced by 5, what
will happen to the above responses
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Exercise 2

Determine:

1) the value of the time constant of this
system

2) The settling time of the step response
3) Rise time of this system
4) The dead zone of the ramp response
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Ramp Response
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Ramp Test signal
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Sinusoidal Response
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Effects of Feeaback
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