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KHOA CO KHi CHE TAO MAY Ma mén hoc: AUCO330329
bé s6/Mi dé: 01 De thi co 02 trang

Thoi gian: 75 phat
Puogc phép str dung tai liéu.

- Cau 1: (3 d) Tim ham truyén tuong duong ciia hé nhu hinh

» G (s)
Y(s)
it G.(5) 6 el L >
— 5
H(s) |«
Cau 2: (3,5 d) Cho hé thdng c6 so dd khdi nhu hinh
R(s) Y(s)
> P s+1
—_— K G(s) B
_ s"—4s+13
a. V& quy dao nghiém s ctia hé théng khi K thay déi tir 0 dén oo
b. Khio st tinh én dinh ctia hé théng?
Ciu 3: (3,5 d) Cho hé théng diéu khién c6 so dd khéi nhu hinh 3:
R(s) 2 ¥(s) _ . o
) G.(s) M e > Vi Ge(s) 1a ham truyén bd didu
khién

a. V6i Ge=K, =1, tim dép tmg ngd ra khi tin hiéu vao 12 ham bac thang don vi va tinh sai s6

xdc lap
b. Sirdung bd diéu khién PI v&i K, = 1 nhu cu a, tim diéu kién ciia K; dé hé kin én dinh?

¢. VoiKp=1, tim gi4 trj ctia K trong mién 6n dinh cia cau b dé dap tng cua hé khéng bi vot

16 va dao ddong?

HET.

Ghi chii: Can bé coi thi khong dwepe gidi thich dé thi.

S6 hiéu: BM1/QT-PBBCL-RDTV Trang: 2/2




Chuén dau ra ciia hoc phan (vé kién thiic) Néi dung kiém tra
[CPR 2.1]: X4y dung dugc cdc dang md hinh toan cua hé Cau 1

thdng didu khién lién tuc

[CBR 2.3]: V& dugc quy dao nghigm so va khao sat tinh Céu 2

6n dinh.

[CPR 2.4]: Tinh toan cac thong s chét luong, dép (mg Cau 3

qua do.

[CDR 4.1]: Thiét k&/Phan tich bo diéu khién. Ciu 3
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PAIHOC SU PHAM KY THUAT TPHCM ~ Moén thi: PIEU KHIEN TU DPONG

KHOA CO KHI CHE TAO MAY Mi mon hoc: AUCO330329
BO MON CO DPIEN TU Pé s0 01; Pé thi cé 02 trang
HOC KY 1,2020-2021 Thoi gian: 75 phut

(Dugc phép sir dung tai liéu)

PAP AN
CAU1 | Ddp dn Diém
(3 d) » G, (s)
&l’*’@—’ G.(5) 6 1 L |5
> Y 5
H(s) |«
Thue hién céc phép bién dbi twong duong, ta co:
» G ()
R(s) o G.(5) 6s) > % Y(.s‘z;
- - x 1

H(s)

’ §

G.(5) s

Ham truyén tuong duong:

Gn=G6,.+G,




1
P G(s)

Gz = " s+ G($)H(s)
1+-G(s)H(s)
s
G - G, G(s)
“ 1+5G,G.  s(1+GG.)+GH
GG, +G,) 2
Gy=6G,Gy; = L
s(1+GG,)+GH
Néu SV sir dung Graph va cho két qua diing van cham di diém
Ciu 2 a. Vé OPNS
(3.5d) Phuong trinh déc trung hé kin c6 dang:
0.5
1+ K jS—-i-l__ =
s°—4s+13
H¢ ho 6 hai cuc 1a p1=2+3j; p»=2-3j; va | zero z=-1. (n=2, m=1)
= Quy dao nghiém hé kin gém hai nhanh xuét phat tir cac cuc khi K=0. 0,5
Khi K—o0, 1 nhanh tién vé zero -1 va 1 nhanh tién t6i o theo tiém can xac
dinh bai:
Goc giira cac tiém can va truc thuc
Qi-)z (2i-1)z
o = = —
' n—m 2-1
ODN doi xirng qua truc thue
Xac dinh diém tach/nhép cuia QDN
T phuong trinh didc trung hé kin, ta co:
Ko S —ds+13
s+1
dK  s*+25-17
BUY I —— S
ds (s+1)
Do dé: %Iizo & 5P +25-17=0
S
Giai ra ta dugc hai nghiém s; = —5.24 (nhan) va s, = 3.24 (loai) 0.5

' Giao diém cua QDN vai truc ao:
Thay s = jo vao phuong trinh dac tinh ta duoec:
(jo) +(K-4)jo+K+13=0
~0° +K+13=0
=
K-4=0




o=+/17;

K=4
=

0,5

Tinh géc xuat phat:

0, =180 +arg(p, —z,)-arg(p, —p,)

=0, =180° +arg(3+3j) - arg(6j)

=0, =180" +45°-90° =135°

D4 thi cua QDN: ]

- V& dung bién dang quy dao nghiém so

- Dét dung céc gia tri trén quy dao nghiém

0,5

0.5

Dua trén quy dao nghiém s6
0<K<4 H¢ thong khong 6n dinh
K=4 Hg¢ thong 0 bién gidi on dinh
K>4  Hg¢ thong 6n dinh

0.5

d. Gc: Kp‘zl; r(t) :l(t)
Ham truyén twong duong cta hé kin:
G.G 2 2
1+G.G (s+1)(s+3)+2 s*+4s5+5
Ta co: Y(s)sz(S): 5 £ :é.,.ﬁtc_
s S(s“+4s+5) s s +4ds+5
Giaira, taco: A=2/5;B=-2/5;C=-8/5

Suy ra Y(S)=21_2(5+2)+2x1

55 5 [(s+2)2+1]
Viy ta c6 ham qua do:

y(t)=L" [Y(s)]= i- ﬁ—i—e’h (cost+2sint)
2 2_\/58_21(1

=>y(t)=—- ——cost+ = sint
5 5

NN -

2 y s
= y(t)z%——\sj—g—e‘ﬂ sin(t+¢) , VOl cos@ :%

0.25

Taco y(oo):§:>e(oo):1—g:§:0_6

0.25

5.5
Kl

b. Sir dung bo diéu khién PI: G, =1+ —L
S

2
Phuong trinh déc trung hé kin: I+(1 £ E‘—) el
S

Rut gon ta co: s° +4ds? +55+2K; =0

L
(s+1)(s+3)




Thanh l4p bang Routh, ta ¢ diéu kién dé hé 6n dinh: 0 <K;< 10 it

c. Theo cau b, ta ¢6 phuong trinh dic trung hé kin c6 dang da thirc bac 3,
do do6 ta c6 thé phan tich thanh dang béc 1 va bac 2 nhu sau: 0.5

(s+a)(s’ +2805+0°)=0
pé dép tng cta hé khong co vot 16 va dao dong, ta co diéu kién cta hé sb
suy giam: & >1
Chon g =1, phuong trinh trén ¢6 dang:
(s+a)s® +20s +w?)=0
=5’ + 2o +a)s? + (0> +2ma)s +an® =0
Ddng nhét véi phuong trinh dic trung cta hé, ta co:
20+a=4
o> +2a0 =5
an” = 2K, 0.5

Giai ra ta chon nghiém: o=1,a=2 va K, =1 (thda diéu kién céu b)

HAC

Vo Lam Chuong



