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INSTRUCTIONS: Answer question one and any other two questions 
		   
		
QUESTION ONE (30MARKS)
a) Define the following as used in stability analysis:
(i) Poles
(ii) Zeros 
(iii)  Transfer function 									(6 Marks)
b) Determine the poles and zeros of the system given by the following transfer function:

										(2 Marks)
c) Describe the conditions for a system to be stable with reference to the following:
(i) Routh criterion
(ii) Hurwitz criterion 									(4 Marks)
d) State any five advantages of Bode Plot Stability analysis method.			(5 Marks)
e) Define the following as used in Bode plots:
(i) Phase margin
(ii) Gain margin									(4 Marks)
f) State any three advantages of polar plots.  						(3 Marks)
g) Describe Nyquist conditions for a system to be stable.					(3 Marks) 				
QUESTION TWO (15 MARKS)
a) For the system given by the transfer function:



Determine and plot the poles of the system on a s-plane.					(7 Marks)
b) 
Using Routh stability criteria, determine the stability of the system whose characteristic equation is: 							(8 Marks)

QUESTION THREE (15 MARKS)
a) For the system with open-loop transfer function given by:


Determine the stability of the system using Bode plots.					(11 Marks)
b) Define the following as used in Bode plots, giving one example:
(i) Decade
(ii) Octave 										(4 Marks)

QUESTION FOUR (15 MARKS)
a) Describe a polar plot as used in Nyquist stability.					(2 Marks)
b) Define the following as used in Nyquist plots:
(i) Gain crossover frequency
(ii) Phase crossover frequency 							(4 Marks)
c) Draw the polar plot of:

  										(9 Marks)
Meru University of Science & Technology is ISO 9001:2008 Certified
                                                                    Foundation of Innovations	Page 2

image2.wmf
2

3

5

2

)

(

+

+

+

=

S

S

S

G

S


oleObject1.bin

image3.wmf

oleObject2.bin

image4.wmf
4

2

1

2

)

(

+

+

=

S

S

G

S


oleObject3.bin

image5.wmf
0

50

40

20

5

)

(

2

3

4

=

+

+

+

+

=

s

s

s

s

s

D


oleObject4.bin

image6.wmf
(

)

5

)

1

(

5

10

)

(

+

+

+

=

S

S

G

S


oleObject5.bin

image7.wmf
2

100

)

(

+

=

s

G

s


oleObject6.bin

image1.png




