
Module 4F1: Control System Design, 2012 exam answers 

1. (a)­

(b) i. ­

ii. a: > 0, kp > 0, ki > 0 and a: > ~. 
p 

iii. ­

iv. 

v. ­

vi. v(t) -l> Vo, i,(O) = -gsin(O). 

2. (a) i. -2 < k < -1. 

ii. ­

iii. ­

(b) T(2) = 1. 

(c) E ? 0.748. 

3. (a) i. 

ll. ­

iii. All-pass term is a time delay of :=::,j0.28 seconds. 

iv. ­

v. 0 < k < 16. 

(b) 1. 

ll. ­
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