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QUESTION 1
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TOTAL MARKS FOR QUESTION = 25


QUESTION 2
(a)
	+
-

R(s)
Y(s)





Using the feedback formula
1 mark



Since H(s) = 1											   
1 mark



Multiply top and bottom by           s(s+1) 							   1 mark



1 mark


………………equation 1
(b) Determine the following parameters for the output time response for a unit step input:   

Comparing equation 1 with the standard second order transfer function1 mark



(i)   Natural frequency

1 mark



(ii)  Damping factor 



2 marks

(iii) Damped frequency



2 marks



(iv) Rise time from 0 to 100% of final value

[image: ]2 marks


(v) Peak time
[image: ]2 marks

(vi) Percentage overshoot
[image: ]2 marks



(vii) Settling time to within + 2%

[image: ]2 marks

(viii) Number of oscillations during settling time
[image: ]2 marks

(c) Plot the poles of the system on the Argand diagram.	

[image: ]1 mark

[image: ]2 marks

[image: ]
2 marks

Poles are in the left hand plane, therefore the system is stable.

TOTAL MARKS FOR QUESTION = 25





QUESTION 3
(a)
(i) s3 + 4s2 + 3s + 5
Since all coefficients are present and none are negative, this system can be stable.

(ii) s5 + 5s4 + 3s3 + s2 - 4s + 1
All coefficients are present but one is negative, this system is unstable.

(iii) s4 + 2s3 + s2 + 1
Since one coefficient is missing and none are negative, this system is at best, critically stable.
3 marks


(b)
[image: ]2 marks
2 marks
1 mark



Q3 (b) continued
[image: ]8 marks

[image: ]
3 marks

[bookmark: _GoBack]Q3 (c) 
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TOTAL MARKS FOR QUESTION = 25

QUESTION 4

[image: ]

[9 marks]

Q4 continued
[image: ]

[9 marks]

Q4 continued
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QUESTION 5
(a)
[image: ][2 marks]
[3 marks]
[2 marks]
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QUESTION 5 (b)
[image: ][6 marks]



QUESTION 5 (c)
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[2 marks]
[2 marks]



TOTAL MARKS FOR QUESTION = 25
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