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Name Student ID

Section 01

Problem 1 (15 Points)
Find controllable canonical form realization of

C(s) _ 45’ +2s+1
R(s) 25 +3s"+2

Solution



Name Student ID Section 01

Problem 2 (10 Points)
Check the stability of a unity negative feedback system with the open-loop transfer

K )(s+2
function G(s) = (S Al )3(S ) and find rang of K to make the system stable.
S
+
R(s) G(s) > C(s)
| H(s)

Solution

Problem 3 (5 Points)

Y(s)

Find transfer function

U s)'

—10 xl+ 1 b%)

s+2 + s+2
+

u -4 y
+
> L [xs 4
s+5

Solution



Name

Problem 4 (15 Points)

Write the missing transfer functions in the empty blocks to com

Student ID

Section 01

plete the equivalent

diagrams.
(2)
Original system Equivalent system
R(s) G(s) C(s)
R(s) G(s) —» C(s)
H(s)
+
R(s) G(s) = C(s)
(b)
Original system Equivalent system
D(s)
D(s) l
‘-E-é_‘
R(s) —* Gi(s) Gas) > C(s)
+
H(s) LS C(s)

R(s) J(%—-»

H(s)
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Problem 5 (15 Points)

(a) Select the gain K and the parameter a so that the percent overshoot is less than 5%
and the settling time (within 2% of the final value) should be less than 4 seconds.

(b) For K=1anda= 4, calculate steady-state error ifr(f)=t.

K
! s(s+a)

R(s) C(s)

Solution



