Exercise Package 4 (Laplace Transform)
Answers
Question 1
a) 
From; for Re (s) >-a

The original  is right sided with the causal poles = -30, which is at left half of the s-plane. The system is stable.

b) 
From; for Re (s) >-a

The original  is right sided with the causal poles = -30, and -3600 which are at left half of the s-plane. The system is stable.

c) 
From; for Re (s) >-a

The original  is right sided with the causal poles = -30, which is at left half of the s-plane. The system is stable.

d) 
From; for Re (s) >-a


[bookmark: _GoBack]The original  is right sided with the causal poles = -30, which is at left half of the s-plane. The system is stable with multiple subplots.

e) 
From; for Re (s) >-a

The original  is right sided with the causal poles = -30, and -30 which is at left full sided of the s-plane. The system is stable.

f) 


The original  is right sided with the causal poles = -30, which is at left half of the s-plane. The system is stable with multiple plots.

g) 



The original  is right sided with the causal poles = -sin 3214, which is at left half of the s-plane. The system is stable with multiple plots.

h) 
From; for Re (s) >-a



The original  is right sided with the causal poles = -60, which is at left half of the s-plane. The system is stable.

Question 2
a) 
From

The original  is right sided with the causal poles = -100, which is at left half of the s-plane. The system bounds to the integral of the LTI on the right side poles to the left half of the integrator.  

b) 
From

The original  is right sided with the causal poles = -2, and -40000 which is at left half of the s-plane. The system bounds to the integral of the LTI on the right side poles to the left half of the DC motor controlled field.

c)   
From

The original  is right sided with the causal poles = -16, and cos 40 which is at left half of the s-plane. The system bounds to the integral of the LTI on the right side poles to the left half of the second order filter.

Question 3
a) 
From; for Re (s) >-a
If the system is causal, the stability of the system from the location of its poles and the ROC on the s-plane is on right side poles = -30 and half left side of the s-plane.


b) 
From; for Re (s) >-a
If the system is causal, the stability of the system from the location of its poles and the ROC on the s-plane is on right side poles = -20661116 and -6428 half left side of the s-plane which is a second order filter.

c) 
From; for Re (s) >-a

If the system is causal, the stability of the system from the location of its poles and the ROC on the s-plane is on right side poles = -4 and half left side of the s-plane.


d) 
From; for Re (s) >-a

If the system is causal, the stability of the system from the location of its poles and the ROC on the s-plane is on right side poles = -17 and half left side of the s-plane.


e) 
From; for Re (s) >-a

If the system is causal, the stability of the system from the location of its poles and the ROC on the s-plane is on right side poles = -17 and half left side of the s-plane.


Question 4
a) 
From; for Re (s) >-a


The Laplace transform will be 


b) 
From; for Re (s) >-a


The Laplace transform will be 


c) 
From; for Re (s) >-a


The Laplace transform will be 


d) 
From; for Re (s) >-a


The Laplace transform will be 


e) 
From; for Re (s) >-a

The impulse response will be




Question 5

a) 
Taking the inverse of the Laplace transform

The value of A=1.67, B=-1.67 and C=0.33

The zeros in the state response is given as

2.98


b) 
Taking the inverse of the Laplace transform

The value of A=1.67, B=-1.67 and C=0.33

The zeros in the state response is given as

1.98


c) 
Taking the inverse of the Laplace transform

The value of A=1.13, B=-2.5 and C=0.43

The zeros in the state response is given as

3.498


d) 
Taking the inverse of the Laplace transform

The value of A=2, B=-2 and C=0

The zeros in the state response is given as

2.52


Question 6

a) 
Taking the inverse of the Laplace transform

The value of A=2, B=-2 and C=1.2

The zeros in the state response is given as

2


b) 
From; for Re (s) >-a




c) Taking the inverse of the Laplace transform

The value of A=5, B=-5 and C=2

The zeros in the state response is given as

6.45


d) 
Taking the inverse of the Laplace transform

The value of A=2, B=-6 and C=3

The zeros in the state response is given as

16.25


e) 
Taking the inverse of the Laplace transform

The value of A=15, B=-6 and C=10

The zeros in the state response is given as

26.5


Question 7


The system has duty cycle square of 1 kHz 50%
Taking the inverse of the Laplace transform

The value of A=15, B=-6 and C=10

The zeros in the state response is given as

14.35


Question 8

a) 
 But R(s) =1/s


b) (i) 

Taking the inverse of the Laplace transform

The value of A=2, B=-2 and C=6

The zeros in the state response is given as

2.58

(ii)  




c) (i) 

Taking the inverse of the Laplace transform

The value of A=2, B=-2 and C=4

The zeros in the state response is given as

3.48

The steady state speed error of the DC is directly proportional to the coefficient. Thus, an increase in the coefficient increases the steady state speed and vice versa in the operation of the DC motor.
(ii) 



The steady state rise time error of the DC is directly proportional to the coefficient. Thus, an increase in the coefficient increases the steady state rise time and vice versa in the operation of the DC motor.

d) (i) 

Taking the above value of the coefficient.

Taking the inverse of the Laplace transform

The value of A=3, B=-3 and C=4

The zeros in the state response is given as

2.97


(ii) 

Taking the above value of the coefficient.

Taking the inverse of the Laplace transform

The value of A=6, B=-6 and C=24

The zeros in the state response is given as

15.28

[image: ]
The response speed input graph above shows that the speed of the DC motor changes with the change in the coefficient constant of the steady state in the system.
Question 9

a) 
Taking the inverse of the Laplace transform

The value of A=25, B=-25 and C=18

The zeros in the state response is given as

32.4



b) 
From; for Re (s) >-a






c) Taking the inverse of the Laplace transform

The value of A=25, B=-25 and C=16

The zeros in the state response is given as

24.4



d) 

Taking the inverse of the Laplace transform

The value of A=28, B=-32 and C=36

The zeros in the state response is given as

52.58
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