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t 1. 5ruuvillnnuctirimtvortlilflmihcAjci.A5tvinl input r(t) Lot output c(t) LtLeminn5mi9  IA 
e(t)-F5e(t)+4c(t)=r(t) 
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2.1 winillti6iicudlE.Jiatm15tucu (a) upatLaJadicu state space model 

2.2 l`viliiliiiittainui@ted@l5rtit (b) 

2.3 i i state space model 61J@l5VULJ (c) 

R 

q 	 qrZ  

1419.11-1 3 in n 7 



T171a1Q.Ingni.9-1 	  7i@-atia 	  
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(15 fltilV1.1) 
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Scaling theorem 

a) 

Differentiation theorem 

= s2F(s) sf(0- -i(0-) 	Differentiation theorem 

= S"  RS) — 	Sfl  f k -1 (0— 	Differentiation theorem 

F(s) = 	 Integration theorem 

sF(s) -. f (0-- ) 
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Laplace transform  : F (s)= o  f (t)e-st  dt 

Laplace transform table and Laplace transform theorem  

• 

Item no. Theorem Name 

Definition 

Linearity theorem 

Linearity theorem 

Frequency shift theorem 

Time shift theorem 

Item no. 	f(t) 	 F(s) 

1. 8(t) 	 1 

2. u(t) 	
1 

s 

3. tu(t) 	
1 

:s 

4. tnu(t) 
sn -1  

5.  
s + a 

co 
6. sin cotu(t) s2. + (02 

x 
1. 2[  fit)] = F(s) = 	f(t)e-  ` t  dt 

0- 

2. f[kf(t)] 	= kF(s) 

3. + f2(01 = F1 (s) F2(s) 

4. ,5,f[e-" If( 	= 	+ a) 

5. .Y[f(t 	7-)] 	= e-57.  Rs) 

7. 	cos wtu(t) 
s2  (02  = lirn sF(s) 	 Final value theorems  

s-o 

= lim sF(s) 	 Initial value theorem2  

11. f((x) 

12. J(O+) 
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Transfer functions (iiliiifuth.Jivu)  

For this theorem to yield correct finite results, all roots of the denominator of F(s) must have 
negative real parts and no more than one can be at the origin. 
2  For this theorem to be valid,f(t) must be continuous or have a step discontinuity at t = 0 (i.e., 
no impulses or their derivatives at t = 0). 

C(s) 
 = 	

1  
First order system : 	G(S)— 	

K 

R(s) al s+a Ts+1 o   
2 

Second order system : 	G(s)= 	wn  
2 

S
2 
+2'C Wn  S+03n  

1 
Time Constant : 	T = 	 , Peak Time: Tp- 

-C n 

4  
Settling Time: T S 	=4T 

Percent overshoot.  
• %OS = PO= 100 e 
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