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Unit Step Response of a System
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Step Response of underdamped System

Cc(s) . Step Responsg oy w?
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Step Response of underdamped System

Cls)= - 3260,
S (s+¢w, ) +a)ﬁ(1—§2)
e Above equation can be written as
C(s) =15+ 2n
S (s+.§’a)n)2 + g
e Where,, =60n1/1— ¢? , is the frequency of transient
oscillations and is called damped natural
frequency.
 The inverse Laplace transform of above equation can
be obtained easily if C(s) is written in the following
form: c(s) _ 1 s+am, o

S (s+§a)n)2 +a)§ (s+§a)n)2 +a)§
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Step Response of underdamped System
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Step Response of underdamped System
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c(t) =1—e | cos Wyt + sin gyt

e When £ =0

c(t) =1—cos w,t
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Step Response of underdamped System

c(t) =1—e | cos wyt + sin gyt
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Step Response of underdamped System

c(t) =1—e cos wyt + 3 sin oyt
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Step Response of underdamped System

c(t) = 1—e | cos awyt +

sin wyt
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Step Response of underdamped System
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Step Response of critically damped System (¢ =1)

C(s) w7 Step Response w;
R(s) (s + a)n) S(S + a)n)
e The partial fraction expansion of above equation is given as
w; A B C
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System Pole-zero Plot Response
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