Trudng BH Su pham Ky thuat Tp.HCM DE THI CUOI KY HOC KY I NAM HOC 2018 2019
KHOA Eg?\?g\?igfg DUNG " \MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
| M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (26/12/2018)
Dé thi gdm 3 trang DPugc phép sit dung tai liéu
M3 d@é: 0100-2612-2018-0100-0000 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 diém)
(Chon 1 trong cdc cau A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)

Cédu I Cho s6 phitc z = i +i" + "' Khi d6, phin thuc va phan do cla z 1a:

4—i
A) Rez=4+¢e°cos5 , Imz=e’sin5 C) Rez=4+¢e°cos5, Imz=-2-¢’sin5
B) Rez=4+¢e°cos5 , Imz=—e’sin5 D) Rez=4+¢€°cos5, Imz=2-¢"sin5

Cdu 2 Véi diéu kién a,beR va a*> +b> 20, xét biéu dién hinh hoc cua cac s6 phuc (trén ciing mot

2—”1‘ 4—”1’ 671' 871'
mat phang phic): z, =a+ib, z =(a+ib)e’ , z,=(a+ib)e’ , =(a+ib)e> , =(a+ib)e?® ,
zy=(a+ib)e *> ,z, =(a+ib)e °* . Khing dinh nao sau day sai?

A) z,,z,,z,,2,,z,c6 bi€u dién hinh hoc twong img v6i nam dinh mdt hinh ngi giac deu.

B) z,,z,,z,,z,,z,c0 biéu dién hinh hoc tuong tmg véi ndm dinh mot ngoi sao ndm canh déu.
C) z,,z,,2,,2;,2,,2;c0 biéu dién hinh hoc cung thugc mot duong tron tam 1a goc toa do 0O(0,0).
D) z,,z,,z,,2,,25,z, ¢O bi€u dién hinh hoc tuong tng vé1 sdu dinh mot luc gide deu.

Ciu 3 Giasit £ [f(t)] = F(p). Khang dinh nao sau day sai?

_F(p) su - PS5
T
C) N&u f(t) 1a ham g6 tudn hoan véi chu ky T thi F(p) = Zf(0] = — [e P fyr
l—e_Tp 0
D)N&u f(r)= {530 M O<E<T o ead3m) = () thi LLRO] =— [ 7" sinsudi
khi rm<t<3r 1_e—ﬂpo

Ciu 4 Anh cia dudng tron x* + y* =1 qua phép bién hinh w = ﬁzu +iv la
z

A) Duong tron u® +v* =5. C) Duong tron u” +v* =25.

B) Buong tron u® +v* =1. D) Dudng thing u® +v> =+/5.

Ciu 5 Trong mat phang phirc, cho cac ham s u(x, y) =18xy -5y +1 va v(x,y)=9y* —9x* — 5x. Khang
dinh nao sau day dang? ‘ ‘ ‘

A) u, v diéu hoa nhur}g khong 1a cac ham di€u hoa lién hop. C)u diéu hoa, v khong diéu hoa.

B) u, v la cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa

Cdu 6 Khing dinh nio sau day sai?

A) Néu a 12 diém bat thudng cd lap cla ham f(z) va lim f(z) =c0, lim(z—a)" f(z)=4

(V610 # A #o0) thi a 1a cyc diém cAp m cda ham f(z).

e +5z+4

B) z=5i 1a cuc di€m cap 2 clia ham f(z) = .
(z—50)
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iz iz iz
0 § S omRes ST i) D) § C = dmiGie +5)
=i (2750) (z-5i) 231 (2750)

Céu 7 Ham phic f(z) = 8 +_i‘2 =u+iv c6 phan thuc va phin 4o 1a:
Z Iz

9x -9y 9x oy
A)u: 5 T, V= — 3 C)u: 3 7> V= — 5
X +y x“+y X +y x4y
9X 7 A A~ 3 ,
B)u= —— v=— Y . D) mot két qua khac
x“+y X +y

t
Cédu 8 DE giii phuong trinh tich phan: y(t)= ¢*-10 I y(u)cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chip, phudng trinh tudng duong véi: y(t) = e -10y(t)*cos3t

¢ DitY =Y(p) = Z[y(t)] va bién d6i Laplace hai v& phuong trinh ta dugc
Zy®)]=Ze*]-10 Z[y(t)*cos3t]

¢ Ap dung cong thic Borel ta dugc

Y= 1 102[yn] Zcos3t] & Y= 10y 2
p+6 p+6 p’+9
2
¢  Gidi phuong trinh v6i Y 12 &n ta duge: Y = p_+9
(p+D(p+9)(p+6)
¢ Phén tich thanh phén thdc don gidn: Y= 4 + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)

p+l p+9 p+6
¢ Bién ddi Laplace ngugc hai v& ta dugc nghiém : y(t) = de™’ + Be % +ce®
A) Cich lam sai, tinh todn diing, k&t qua sai. | C) Céch lam sai, tinh todn sai, k€t qua sai.
B) Cdch lam didng, tinh todn ding, k€t qud ding. | D) Cdch lam diing, tinh todn sai, két qua sai.
Ciu9
Cho mach dién RL nhu hinh v€ thda phuong trinh vi phan " Inductance, L

d’(:) +R (t) = E(t) voi 1(0) =0 vaR, L 1a cdc hing sd duong.

Trudng hop E(t) = E, cos5t V6i E, = const > 0va can giai
Resistance, R Switch

phuong trinh vi phian dé tim i(¢) ta lam nhu sau:

PitI=Ip) = Z[i)] = [dig)} <Z[i' ()] = pl-i(0) = pI

Bién ddi Laplace hai v& phuong trinh (1) ta dugc: Lpl +RI = fi"zs (2)
p+
s oy E P
Giai (2) tim I ta duogc: I =—2=x 3)

R R
(p~"+25)(p+ f)

E,|Ap+5B, C
L| p*+25

Phan tich vé phai ctia (3) thanh phan thirc don gian ta dugc: I = (4),vo1 4,B,C la

pt+—
L

cac hang sd bat dinh ma ching ta chua tim.



Bién d6i Laplace ngugc hai vé cia (4) ta duge:  i(¢) = i”[ 1 ]=

A)Céch 1am sai, tinh todn ding, két qu4 sai.
B)Cach lam ddng, tinh todn sai, két qua sai.

R
_Ry

E )

L" Acos5t+ Bsin5t+Ce L

C)C4ch lam ding, tinh todn ding, két qua ding.
D)C4ch 1am sai, tinh todn sai, két qua sai.

Céu 10 Cho phuong trinh vi phan: y'+8y = u(t —2z)e”">" (1) vdi diéu kién ban dau y(0) = 2.
D& gidi phuong trinh vi phin ndy ta 1am nhu sau: Pit Y = Y(p)= Z[y(t)]

¢ Bién ddi Laplace hai vé& phuong trinh (1 ) ta dugc: pY +8Y = <

_2@

er3+2 2)

2

¢ Gidi phuong trinh (2) v6i Y 12 &n ta dugc : Y + 3)
(p+3)(p+8 p+8
¢ Phan tich v€&€ phai ciia (3) thanh phan thitc don gidn ta dugc: Y = le'z”” L + 2
5 p+3 p+8) p+8

¢ Bién d6i Laplace ngugc hai v& ta dugc nghiém: y = %(6302”) - 878(’72”)14(1 —27)+2e™

A)Céch lam diing, tinh todn diing, két qua ding.
B)C4ch lam sai, tinh todn ding, két qua sai.

C)C4ch 1am sai, tinh todn sai, két qua sai.
D)Céch lam diing, tinh todn sai, k&t qua sai.

PHAN TU LUAN (5,0 diém)

Céau 11 (1,5 diém) Khai trién Laurent hAm F(p) = e? —1 quanh diém bat thudng c6 1ap p=0.

3

Dua vao két qua khai trién tim g6c him dnh F(p) va tinh tich phan 7 = §(e; —1)dz.

‘z—Zi‘:()

Cdu 12 (1,5 @iém) Ap dung phép bi&n dbi Laplace gidi hé phuong trinh vi phan

x'-8y=2 o
5, » dieukién x(0)=y(0) =0
x+y-9y=e

Cdu 13 (2 diém) Ap dung phép bién d6i Laplace giai phuong trinh vi phin
Y'+8y'+15y =4 +e* +sin3t véi dicukién y(0)=0 va »'(0)=0
Chtng t6 rang sau khoang thoi gian ¢ du 16n nghiém ciia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian 7. Xac dinh vi tri cin bang va bién d6 dao dong nay.
Ghi chii : Cdn bo coi thi khong duoc gidi thich dé; thi. .
CHUAN PAU RA

Noi dung kiém tra

Chuin dau ra ciia hoc phan (vé kién thirc)

T ciu 1 dén ciu 7 va cau 11 Gl:1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,24.3
Cau 8, 9, 10,12,13: Ap dung phép bién ddi Laplace GI: 11,12

gidi phuong trinh tich phan, phuong trinh vi phéan, hé

phuong trinh vi phan r6i tng dung vao ddi song.

G2:2.1.3,2.13,2.14,2.43

Ngay 23 thang 12 ndm 2018
Thong qua BO mon Todn










TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY I NAM HQC 2018-2019
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0100-2612-2018-0100-0000

Gidam thi 1 Gidm thi 2
va I\‘)
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh vién: ...........ccccoeeeeiiiiiiiinnnnn.

S& bdo danh (STT)......... Phong thi: ......
Thoi gian : 90 phit (26/12/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. Padi véi cdc hé phuong trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai de thi cung véi
bai lam.

BAI LAM PHAN TRAC NGHIEM

Céau hoi 1 2 3 4 5

6 7 8 9 10

Tra 1oi

BAI LAM PHAN TU LUAN




Trudng PH Su pham K thudt TRHCM  Pf THI CUOT KY HQC KY I NAM HQC 2018-2019
KHOA Eg%{ﬁ%fﬁ PUNG " NMON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
| M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (26/12/2018)
Dé thi gdm 3 trang DPugc phép sit dung tai liéu
M3 dé: 0100-2612-2018-0100-0001 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 diém)
(Chon 1 trong cic ciu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)

Céu 1 Ham phic f(z) = 8. = —u+iv c6 phin thyc va phin 4o Ia:
Z

7
9x -9 9x 9

A)u: 3 2’V= 3 yz C)uzﬁ,vz zyz

X +y x“+y x“+y X' +y
B) u= 29x v= 27)’ i D) mot k€t qué khac

X +y X +y
Cdu 2 Cho s8 phic z = %HZO” + ¢ Khi d6, phan thyc va phan 4o cda = 1a:

—i

A) Rez=4+¢e°cos5 , Imz=e’sin5 C) Rez=4+¢°cos5, Imz=-2—-¢’sin5
B) Rez=4+¢e°cos5 , Imz=—e"sin5 D) Rez=4+¢e°cos5 , Imz=2—-¢’sin5

Cdu 3 Véi diéu kién a,beR va a*+b> %0, xét biéu dién hinh hoc cia cac sd phirc (trén cing mot
2, 4, o, b,

mit phang phic): z,=a+ib, z =(a+ib)e’ , z,=(a+ib)e’ , z,=(a+ib)e’ , z,=(a+ib)e’ ,
107 . 127,

zs=(a+ ib)e?l ,Zg = (a+ ib)e?l . Khang dinh nao sau déy sai?

A) z,,2,,2,,2,, 2¢O biéu dién hinh hoc twong ting véi nim dinh mot hinh ngii giac déu.

B) z,,2,,2,,2;,z, ¢6 biéu dién hinh hoc twong mg véi nam dinh mot ngdi sao ndm canh déu.

C) z,,2,,2,,23,2,,2s €0 biéu dién hinh hoc cing thudc mot dudng tron tim 1a gde toa dd 0(0,0).

D) z,,z,,2,,2,,25,Z, ¢O biéu dién hinh hoc twong tmg véi sau dinh mot luc giac déu.

Ciu 4 Anh cia dudng tron x* + y* =1 qua phép bién hinh w = ﬁzu +iv la
z

A) Buong tron u® +v* =5. C) Puong tron u’ +v* =25.

B) Buong tron u® +v* =1. D) Puong thang u® +v* =+/5.

Ciu 5 Trong mit phang phirc, cho cac ham s u(x, y)=18xy—5y+1 va v(x,y)=9y* —9x* — 5x. Khing
dinh nao sau day dang? ‘ ‘ ‘

A) u, v diéu hoa nhung khong 1a cic ham diéu hoa lién hop. C) u diéu hoa, v khong dicu hoa.

B) u, vla cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa

Cidu 6 Khing dinh nao sau diy sai?

A) Néu a la diém bat thudng c6 lap clia ham f(z) va lim f(z) =c0, lim(z— a)" f(z)=4

(v6i0# A+ o0)thialacycdiém cdp mcda ham f(z).

iz
B) z=5i lacyc diém cip 2 clia ham f(z)= <24
(z—-50)
iz iz .
O § EE o omRess 20 s D) § N amiet +5)
e (2730) (z-50) e (z=50)

Ciu 7 Giasit Z'[f(t)] = F(p). Khing dinh ndo sau diy sai?
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K __p=5
%L[f(u)du}Z% B) /De ch3udu} p[(p—5)2 +9]

T
C) N&u f(t) 12 ham goc tudn hoan véi chu ky T thi F(p) = Z[f()] = ;Ie_ptf(t)dt
1— e_Tp 0
5t khi 0O K
D)N&u f(r)= | M O<IST o a3 = (1) thi ZTRO] = j =P in St
khi m<t<3rx 1— 0

Cau 8 Cho phuong trinh vi phan: y'+8y = u(t—27)e”"?" (1) véi dleu kién ban dau y(0) = 2.
D& gidi phuong trinh vi phin ndy ta 1am nhu sau: Pit Y = Y(p)= Z[y(t)]

-2
¢ Bién d6i Laplace hai v& phuong trinh (1) ta dugc: pY +8Y = 3 +2 ()
p+

0 e 2

¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p+3)(p+8) p+8
¢ Phan tich v€ phdi clia (3) thanh phan thitc don gidn ta dugc: Y = le’z’”’ P + 2
5 p+3 p+8) p+8

¢ Bién d6i Laplace ngudc hai vé ta dudc nghiém: y = %(63(’2”) —e )M(f —27)+2e™

A)Céch lam ding, tinh todn ding, k&t qua ding. | C)C4ch lam sai, tinh todn sai, k&t qua sai.
B)Céch lam sai, tinh todn ding, k&t qué sai. | D)C4ch lam ding, tinh todn sai, k&t qua sai.

t
Cdu 9 DE giai phuong trinh tich phan: y(t)= ¢ -10 Jy(u) cos3(¢ —u)du ta lam nhu sau:
0
¢ Ap dung tich chip, phudng trinh tuong dudng véi: y(t) = e -10y(t)*cos3t
¢ DPiatY=Y(p) = Z[y(t)] va bién ddi Laplace hai v& phuong trinh ta dugc
Zy)]=Z[e*]-10 Z[y(t)*cos3t]
¢ Ap dung cong thitc Borel ta dugc

Y= 102[yn)] L[cos3t] & Y= ——-10Y L
p+6 p+6 p°+9
2
¢ Gidi phuong trinh v6i Y 1a #n ta dugc: Y = p_+9
(p+D(p+9)(p+6)
¢ Phén tich thanh phén thdc don gidn: Y= 4 + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)

p+l p+9 p+6
¢ Bién ddi Laplace ngugc hai v& ta dugc nghiém : y(t) = de™’ + Be + e
A) Céch lam sai, tinh todn ding, két qua sai. | C) Céch lam sai, tinh todn sai, k€t qua sai.
B) Cédch lam ding, tinh todn ding, k&t qud ding. | D) Cé4ch lam didng, tinh todn sai, két qua sai.
Cdu 10

Cho mach dién RL nhu hinh vé€ thda phuong trinh vi phan " Inductance, L
dz(t) LITO
dt

+R (t) = E(t) voi 1(0) =0 vaR, L 1a cdc hing sd duong. i(>t)

Trudng hop E(t) = E, cos5t V6i E, = const > 0va can giai
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau:
pitI=1I(p) = Z[i(H] = [d;(t)} Zi'(v)] = pI-i0) = p1

-2



Bién ddi Laplace hai v& phuong trinh (1) ta dugc: Lpl +RI = _PE, ()

p*+25
o E )4
Giai (2) tim I ta duogc: I =—2=x 7 3)
(p* +25)(p+)
L
Phan tich vé phai ctia (3) thanh phan thirc don gian ta dugc: I = £, A[Z L + ¢ (4),vo1 4,B,C la
L| p~+25 R
pPt+—
L
cac hang so bat dinh ma chung ta chua tim.
R
2
Bién doi Laplace nguoc hai vé cia (4) ta dugc:  i(¢) = il[ 1 ]: b;" Acos5t+ Bsin5t+Ce L
A)Céch 1am sai, tinh todn ding, két qud sai. C)C4ch lam ding, tinh todn ding, két qua ding.
B)Cach lam ding, tinh todn sai, két qua sai. D)C4ch 1am sai, tinh todn sai, két qua sai.

PHAN TU LUAN (5,0 di¢m)

Céu 11 (1,5 diém) Khai trién Laurent hAm F(p)=e” —1 quanh diém bat thudng c6 lap p=0.
3
Dua vao két qua khai trién tim g6c him dnh F(p) va tinh tich phan 7 = §(e; —1)dz.
|z-2i]=6
Cdu 12 (1,5 @iém) Ap dung phép bién dbi Laplace gidi hé phuong trinh vi phan
x'-8y=2 o
, dieu kién x(0)=y(0) =0
{x +y'-9y=¢”
Cdu 13 (2 diém) Ap dung phép bién d6i Laplace gidi phuong trinh vi phin
V' +8y+15y =4+ e +sin3t véi diéukién y(0)=0 va »'(0)=0
Chtng t6 rang sau khoang thoi gian ¢ du 16n nghiém ciia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian 7. Xac dinh vi tri can bang va bién d6 dao dong nay.
Ghi chii : Cdn bo coi thi khéng duoc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
T cau 1 d€n cau 7 va cau 11 Gl:1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 8, 9, 10,12,13: Ap dung phép bién ddi Laplace GI: 11,12
giai phuong trinh tich phan, phuong trinh vi phéan, hé G2:2.13,2.13,2.14,2.43
phuong trinh vi phan r6i tng dung vao ddi song.

Ngay 23 thang 12 ndm 2018
Thong qua BO mon Todn










TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY I NAM HQC 2018-2019
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0100-2612-2018-0100-0001

Gidam thi 1 Gidm thi 2
va I\‘)
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh vién: ...........ccccoeeeeiiiiiiiinnnnn.

S& bdo danh (STT)......... Phong thi: ......
Thoi gian : 90 phit (26/12/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. Padi véi cdc hé phuong trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai de thi cung véi
bai lam.

BAI LAM PHAN TRAC NGHIEM

Céau hoi 1 2 3 4 5

6 7 8 9 10

Tra 1oi

BAI LAM PHAN TU LUAN




Trudng PH Su pham K thudt TRHCM  Pf THI CUOT KY HQC KY I NAM HQC 2018-2019
KHOA Eg%{ﬁ%fﬁ PUNG " NMON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
| M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (26/12/2018)
Dé thi gdm 3 trang DPugc phép sit dung tai liéu
M3 dé: 0100-2612-2018-0100-0010 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 diém)
(Chon 1 trong cdc cau A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)

Ciu I Anh cua duong tron x* + y* =1 qua phép bién hinh w = ﬁzu +iv la
z
A) Duong tron u’ +v* =5. C) Duong tron u” +v* =25.
B) Duong tron u® +v* =1. D) Duong thing u? +v* =+/5.
Ciu 2 Trong mat phang phtic, cho cac ham s6 u(x, y) =18xy—5y+1 va v(x, y) =9y*> —9x> — 5x. Khing
dinh nao sau day dang? ‘ ‘ ‘
A) u, v diéu hoa nhung khong 1a cac ham diéu hoa lién hop. C) u diéu hoa, v khong dicu hoa.
B) u, vla cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa
Cdu3 Khing dinh nao sau diy sai?
A) Néu a la diém bat thudng c6 lap clia ham f(z) va lim f(z) =c0, lim(z— a)" f(z)=4

(V610 # A # o) thi a 1a cyc diém cAp m cda ham f(z).

iz
B) z=5i lacyc diém cip 2 clia ham f(z) = <24
(z—50)
iz iz -
O § U =2 Re S ) D) § S s dmi(ie +5)
(z—=5i) (z—=50) (z —5i)

|z+3i]=3 |z-3il=6

Céu 4 Ham phic f(z) = 8, = =u+iv c6 phdn thyc va phan o Ia:
Z

zZ
9x -9 9x 9

A)u= 2 2’V= 2 y2 C)u= 2 2’V= 2y2

X +y X +y X" +y x4y
B) u= 29x v= 27)’ i D) mot k€t qué khdc

X +y x“+y
Cdu5 Cho 8 phic z= ——+i° + e Khi d6, phin thuc va phan o clia z 1a:

—1i

A) Rez=4+¢e°cos5 , Imz=e’sin5 C) Rez=4+¢e°cos5, Imz=-2—-¢’sin5
B) Rez=4+¢e°cos5 , Imz=—e"sin5 D) Rez=4+¢e°cos5 , Imz=2—-¢’sin5

Céu 6 Vi diéu kién a,b eR va a*> +b° #0, xét biéu dién hinh hoc cia cac so phuc (trén cing mot

21, 4, o, 8,
mat phang phuc): z, =a+ib, z =(a+ib)e’® , z,=(a+ib)e’ , z,=(a+ib)e’ , z,=(a+ib)e’ ,
zy=(a+ib)e > ,z, =(a+ib)e °* . Khing dinh nao sau day sai?

A) z,,2,,2;,2,, 2, ¢0 biéu dién hinh hoc twong ting véi nim dinh mot hinh ngii giac déu.

B) z,,z,,2,,2;,z, ¢6 biéu dién hinh hoc twong Gmg véi nam dinh mot ngdi sao ndm canh déu.
C) z,,2,,2,,25,2,,2s ¢0 biéu dién hinh hoc cing thudc mot dudng tron tim 14 gde toa dd 0(0,0).
D) z,,z,,2,,2,,25,Z, €O biéu dién hinh hoc twong g véi sau dinh mot luc giac déu.

Ciu 7 Giasit Z'[f(t)] = F(p). Khing dinh ndo sau diy sai?
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t p—5
A)%H f(u)du}? B) ~ D ‘ "’““d”} Pl(p—57+9)

T
C) N&u f(t) 12 ham goc tudn hoan véi chu ky T thi F(p) = Z[f()] = ;Ie_ptf(t)dt
1— e_Tp 0
5t khi 0<t K
D)N&u f(r)= | M O<IST o a3 = (1) thi ZTRO] = j ~P! in St
khi m<t<3rx _ 0
Céu 8
Cho mach dién RL nhu hinh v€ théa phuong trinh vi phin  Inductance, L
1 90 — TN

’ +R (t) = E(t) voi 1(0) =0 vaR, L 1a cdc hing sd duong.

Truong hop E(t) = E, cos5t v6i E, = const >0va can gii
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau: A
PatI=1(p) = <[i()] = {d’(”} <[i'(t)] = pI-i(0) = pI

Bién ddi Laplace hai v& phuong trinh (1) ta dugce: Lpl +RI = pr—fOZS ()

Giai (2) tim I ta duoc: T =22 x P 3)

2 R
(p~+25)(p+ L)

E, Ap+SB+ C

Phan tich vé phai ctia (3) thanh phan thirc don gian ta dugc: I =
A p>+25

(4),véi A4,B,C 1a

+ -
P L
cac hang so bat dinh ma chiing ta chua tim.
R
-
Bién do6i Laplace ngugc hai vé ctia (4) ta duge:  i(¢) = [I ] Acos5t+ Bsin5t+Ce ©
A)Céch 1am sai, tinh todn diing, k&t qua sai. C)C4ch lam ding, tinh todn ding, két qua ding.
B)C4ch lam didng, tinh todn sai, két qua sai. D)C4ch 1am sai, tinh todn sai, k&t qu sai.

Cdu 9 Cho phuong trinh vi phan: y4+8y = u(t—27)e”">" (1) vé6i dicu kién ban dau y(0) = 2.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: Pit Y = Y(p)= Z[y(t)]

2

¢ Bién d6i Laplace hai v& phuong trinh (1) ta duge: pY +8Y = ¢ 3 +2 ()
p+
. e 2
¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p+3)(p+8 p+8
¢ Phan tich v€ phdi cta (3) thanh phan thitc don gidn ta dugc: Y = le'z’q’ L1 + 2
5 p+3 p+8) p+8

N 2. . ’ . l —3(t— —8(t— |
¢ Bién doi Laplace ngudgc hai vé ta dugc nghiém: y = g(e 2 g 2”)14(t —27)+2e™

A)Ciéch lam ding, tinh todn ding, k&t qua ding. | C)C4ch 1am sai, tinh todn sai, két qua sai.
B)Céch lam sai, tinh todn ding, k&t qud sai. | D)C4ch lam ddng, tinh todn sai, k&t qua sai.



t
Céu 10 DE giii phuong trinh tich phan: y(t)= ¢ *-10 _[y(u) cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chip, phuong trinh twong dudng véi: y(t) = e -10y(t)*cos3t

¢ DitY =Y(p) = Z[y(t)] va bién d6i Laplace hai v& phuong trinh ta dugc
Zy®)]=Ze*]-10 Z[y(t)*cos3t]

¢ Ap dung cong thic Borel ta dugc

Y= 1 102[yn)] Z[cos3t] & Y= 10y 2
p+6 p+6 p +9
0 49
¢ Gidi phuong trinh vé6i Y 12 4n ta dugc: Y = P
(p+D(p+9)(p+6)
¢ Phan tich thanh phén thic don gian: Y= 4 + B + ¢ (vdi A, B, C = const ma chiing ta chita tim)

p+l p+9 p+6
¢ Bién di Laplace ngugc hai v€ ta duge nghiém : y(t) = de™" + Be ' + Ce™®
A) Céch lam sai, tinh todn ding, két qua sai. | C) Cdch lam sai, tinh todn sai, k&t qua sai.
B) Cdch lam dudng, tinh todn ding, k€t qud ding. | D) Cdch lam ding, tinh todn sai, két qua sai.

PHAN TU LUAN (5,0 di¢m)

Céau 11 (1,5 diém) Khai trién Laurent hAm F(p) = e? —1 quanh diém bat thudng c6 1ap p=0.
3
Dua vao két qua khai trién tim g&c haim dnh F(p) va tinh tich phan 7 = iﬁ(ez —1)dz.
‘z—Zi‘:()
Cdu 12 (1,5 diém) Ap dung phép bién d6i Laplace gidi hé phuong trinh vi phan
x'-8y=2 o
5, » dieukién x(0)=y(0)=0
x+y-9y=e
Cdu 13 (2 diém) Ap dung phép bién d6i Laplace gidi phuong trinh vi phdn
V' +8y+15y =4+ e +sin3t véi diéukién y(0)=0 va »'(0)=0
Chting t6 rang sau khoang thoi gian ¢ di 16n nghiém ctia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian 7. Xac dinh vi tri can bang va bién d6 dao dong nay.
Ghi chi : Cdn bé coi thi khéng duogc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
T cau 1 d€n cAu 7 va cau 11 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,24.3
Cau 8, 9, 10,12,13: Ap dung phép bién ddi Laplace GI:1.1,12
gidi phuong trinh tich phan, phuong trinh vi phan, hé G2:2.1.3,2.13,2.14,24.3
phuong trinh vi phan réi tng dung vao ddi song.

Ngay 23 thdng 12 ndm 2018
Thong qua BO mon Toan









TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY I NAM HQC 2018-2019
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0100-2612-2018-0100-0010

Gidam thi 1 Gidm thi 2
va I\‘)
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh vién: ...........ccccoeeeeiiiiiiiinnnnn.

S& bdo danh (STT)......... Phong thi: ......
Thoi gian : 90 phit (26/12/2018)

Luu ¥: Sinh vién lam bai thi 1an Iugt trén
trang 6, 5, 4,3. Padi véi cdc hé phuong trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai de thi cung véi
bai lam.

BAI LAM PHAN TRAC NGHIEM

Céau hoi 1 2 3 4 5

6 7 8 9 10

Tra 1oi

BAI LAM PHAN TU LUAN




Trudng BH Su pham Ky thuat Tp.HCM DE THI CUOI KY HOC KY I NAM HOC 2018 2019
KHOA Eg?\?g\?igfg DUNG " \MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
| M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (26/12/2018)
Dé thi gdm 3 trang DPugc phép sit dung tai liéu
M3 dé: 0100-2612-2018-0100-0011 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 diém)
(Chon 1 trong cdc cau A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)

Cdu 1 Véi diéu kién a,beR va a* +b> 20, xét biéu dién hinh hoc cua cac s6 phirc (trén ciing mot

27, A, 67 gl[.
mit phang phic): z, =a+ib, z =(a+ib)e’ , z,=(a+ib)e’ , z,=(a+ib)e’ , z,=(a+ib)e’ ,
107, 127, .
=(a+ib)e ® ,z,=(a+ib)e °> . Khing dinh nao sau day sai?

A) Z,,2,,25,2,, 2¢O biéu dién hinh hoc twong tmg v6i ndm dinh mot hinh ngii giac déu.

B) z,,z,z,,2,,2,¢0 biéu dién hinh hoc tuong ing véi nam dinh mot ngdi sao ndm canh déu.
O) z,,z,,2,,25,2,,2,C0O biéu dién hinh hoc cung thudc mot duong tron tam la géc toa d6 0(0,0).
D) z,z,,z,,2,,25,2, €O biéu dién hinh hoc tuong ung véi sau dinh mot luc giac déu.

Ciu 2 Anh cia dudng tron x* + y* =1 qua phép bién hinh w = ﬁ:u +iv la
z

A) Puong tron v’ +v* =5. C) Buong tron u” +v* =25.

B) Puong tron u* +v* =1. D) Puong thang u® +1v* =+/5.

Ciu 3 Trong mat phang phirc, cho cac ham s u(x,y) =18xy—5y+1 va v(x,y)=9y* —9x* — 5x. Khang
dinh nao sau day dang?

A) u, v diéu hoa nhung khéng 1a cac ham diéu hoa lién hop. C) u diéu hoa, v khong diéu hoa.

B) u, v la cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa
Cdu 4 Ham phtc {(z) = _+W =u+iv c6 phan thuc va phin 4o 1a:
9x -9 9x 9
Au= ——,v=— y2 QOu=—5—=5,v= 2)/2
X +y x“+y X +y X4y
9x 7 ot k&t qui khi
Byu= —_,v= 2y2 D) mot k€t qua khac
X" +y X +y

Céiu 5 Cho s6 phitc z = 1—7 +i" + "' Khi d6, phin thuc va phan do cla z 1a:
—1

A) Rez=4+¢e°cos5 , Imz=e’sin5 C) Rez=4+¢e°cos5, Imz=-2—-¢’sin5

B) Rez=4+¢e°cos5 , Imz=—e’sin5 D) Rez=4+¢e°cos5, Imz=2-¢"sin5

Ciu 6 Khing dinh nao sau day sai?

A) Néu a 1a di€m bat thudng c6 lap clia ham f(z) va lim f(z)=0, lim(z—a)" f(z)=4

(v6i0# A+ o0)thialacycdiém cdp mcda ham f(z).

iz
B) z=5i lacyc diém cip 2 clia ham f(z)= <24
(z—-50)
iz iz .
()] Lsszdz =2 Re S[LSZ‘EAt 5i] D) § Lsz:z;dz _ Zﬂi(ie‘5 .
e (2730) (z-50) e (z=50)

Ciu_7 Giast £ [f(t)] = F(p). Khang dinh nao sau ddy sai?
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K __p=5
%L[f(u)du}Z% B) /De ch3udu} p[(p—5)2 +9]

T
C) N&u f(t) 12 ham goc tudn hoan véi chu ky T thi F(p) = Z[f()] = ;Ie_ptf(t)dt
1— e_Tp 0
5t khi 0O K
D)N&u f(r)= | K O<IST o a3 = (1) thi ZTRO] = j =P in St
khi m<t<3rx _ 0

t
Cédu 8 DE giii phuong trinh tich phan: y(t)= ¢ *-10 I y(u)cos3(t —u)du ta lam nhu sau:

¢ Ap dung tich chip, phuong trinh twong dudng véi: y(t) = e -10y(t)*cos3t

¢ DPitY =Y(p) = Z[y(t)] va bién ddi Laplace hai v& phuong trinh ta dugc
Zy®)]=Ze*]-10 Z[y(t)*cos3t]

¢ Ap dung cong thic Borel ta dugc

Y= 102[y®)] Llcos3t] & Y= 10y 2
p+6 p+6 p’+9
2 2 +9
¢ Gidi phuong trinh vé6i Y 12 4n ta dugc: Y = P
(p+D(p+9)(p+6)
¢ Phan tich thanh phéan thdc don gidn: Y= 4 + B + ¢ (véi A, B, C = const ma chiing ta chua tim)

p+l p+9 p+6
¢ Bién di Laplace ngugc hai v& ta dude nghiém : y(t) = de ' + Be ' + Ce
A) Céch lam sai, tinh todn ding, két qua sai. | C) Cdch lam sai, tinh todn sai, két qua sai.
B) Cédch lam ding, tinh todn diing, k&t qud ding. | D) Cé4ch lam didng, tinh to4n sai, két qua sai.
Ciu9

Cho mach dién RL nhu hinh v€ théa phuong trinh vi phin  Inductance, L
dl(t) LOT0
dt

+R (z) = E(t) voi 1(0) =0 vaR, L 1a cdc hing sd duong. i)

Truong hop E(t) = E, cos5t v6i E, = const >0 va can gii
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau:
pitl=Ip) = Z[i()] = [d;(:)} Z[i'(t)] = pI-i(0) = p1

Bién d6i Laplace hai v& phuong trinh (1) ta dugc: Lpl +RI = fio% (2)
p +

Giai (2) tim I ta duge: T =22 x P n 3)
(p*+25)(p+ L

E,| Ap+5B C
N p>+25

Phan tich vé phai ctia (3) thanh phan thiic don gian ta duge: I = (4),v61 4,B,C la

+7
pL

cac hing sd bat dinh ma ching ta chua tim.

,ﬁt

Acos5t+ Bsin5t+Ce L

Bién doi Laplace nguoc hai vé cia (4) ta dugc: i(¢) = [I ]



A)Céch 1am sai, tinh todn ding, két qu4 sai. C)C4ch lam ding, tinh todn ding, két qua ding.
B)Cach lam ddng, tinh todn sai, két qua sai. D)C4ch l1am sai, tinh todn sai, két qua sai.

Céu 10 Cho phuong trinh vi phan: y'+8y = u(t —2z)e">" (1) vdi diéu kién ban dau y(0) = 2.
D& gidi phuong trinh vi phin ndy ta 1am nhu sau: Pit Y = Y(p)= Z[y(t)]

2
¢ Bién d6i Laplace hai v& phuong trinh (1) ta dugc: pY +8Y = 3 +2 (2)
p+
) " 2
¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p+3)(p+8 p+8
¢ Phan tich v€&€ phai cia (3) thanh phan thitc don gidn ta dugc: Y = le'z"” L + 2
5 p+3 p+8) p+8

¢ Bién d6i Laplace ngugc hai v& ta dugc nghiém: y = %(6302”) - 878(’72”)14(1 —27)+2e™

A)Cich lam ding, tinh todn ding, k&t qué ding. | C)Céch lam sai, tinh todn sai, két qua sai.
B)Céch lam sai, tinh todn diing, k&t qué sai. D)Céch lam diing, tinh todn sai, k&t qua sai.

PHAN TU LUAN (5,0 diém)

Céau 11 (1,5 diém) Khai trién Laurent hAm F(p) = e? —1 quanh diém bat thudng c6 lap p=0.
3
Dua vao két qua khai trién tim g6c him dnh F(p) va tinh tich phan 7 = if(ez —1)dz .
‘z—Zi‘:()
Céu 12 (1,5 @iém) Ap dung phép bi&n dbi Laplace gidi hé phuong trinh vi phan
x'-8y=2 o
5, » dieukién x(0)=y(0) =0
x+y-9y=e
Cdu 13 (2 diém) Ap dung phép bién d6i Laplace giai phuong trinh vi phin
Y"'+8y'+15y =4 +e* +sin3t véi dicukién y(0)=0 va »'(0)=0
Chtng t6 rang sau khoang thoi gian ¢ du 16n nghiém ciia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian 7. Xac dinh vi tri cin bang va bién d6 dao dong nay.
Ghi chii : Cdn bo coi thi khéng duoc gidi thich dé thi.

CHUAN DPAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phan (v& kién thirc)
T ciu 1 dén ciu 7 va cau 11 Gl:1.1,12
G2:2.1.1,2.1.2,2.1.3,2.1.4,24.3
Cau 8, 9, 10,12,13: Ap dung phép bién ddi Laplace GI: 11,12
gidi phuong trinh tich phan, phuong trinh vi phan, hé G2:2.1.3,2.13,2.14,24.3
phuong trinh vi phan réi tng dung vao ddi song.

Ngay 23 thang 12 ndm 2018
Thong qua BO mon Todn









TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY I NAM HQC 2018-2019
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0100-2612-2018-0100-0011

Gidam thi 1 Gidm thi 2
va I\‘)
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh vién: ...........ccccoeeeeiiiiiiiinnnnn.

S& bdo danh (STT)......... Phong thi: ......
Thoi gian : 90 phit (26/12/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. Pai véi cdc hé phuong trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai de thi cung véi
bai lam.

BAI LAM PHAN TRAC NGHIEM

Céau hoi 1 2 3 4 5

6 7 8 9 10

Tra 1oi

BAI LAM PHAN TU LUAN




PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 26/12/2018)

PHAN TRA C NGHIEM

Ma dé: 0100-2612-2018-0100-0000
Cauhéi | 1 2 3 4 5 6 7 8 (%) 9 10

Tra 15i B D B A A C Al05-B| C A
Ma dé: 0100-2612-2018-0100-0001

Cau hoi 1 2 3 4 5 6 7 8 9(*) 10

Tra 1oi A D B A A C B A [05-B C
Ma dé: 0100-2612-2018-0100-0010

Cauhéi | 1 2 3 4 5 6 7 8 9 |10(*%)

Tra 15i A A C A B D B C A 10,5-B
Ma dé: 0100-2612-2018-0100-0011

Cau hoi 1 2 3 4 5 6 7 8(*) 9 10
Tra i D A A A B C B [05-B | C A

(*) : Tat ca bai thi déu dwoc 0,5 diém cau nay.

BAI LAM PHAN TU LUAN

Cdu Noi dung Diém
hoi
Cau 11 1 di€m
Khai trién Laurent
3
it o0 3}1 0 3" O,Sd
Tacé: F(p)=e’ —1= -1=
acé: F(p)=e nzz(;n!p” ,,Z:;n!p”
I R (/T | | O L
SNF =7 =< =
LF(p)] [;n!p" ] [;(n!(n—l)! o] ;n!(n—m 0,5d
3
Tinh tich phan: Vi ham sb f(z)=e* -1 gidi tich trén C\{0} va dwéng tron
z-2{=6 bao quanh diém bat thwéng cd 18p z=0 nén ap dung thdng duv ta
dwoc 0,5d
3 3
I= §(ez —1)dz=27i Res[e” —1,0]=27i %3 = 67
‘2—21":6
Ciau 12 1,5d

bit X = Z[x]Y = Z[y]; bi€n d8i Laplace hai v& va 4p dung tinh chét tuyén tinh ta
dugc:




2
X —8Y ==
{ 7[¥]-8<[y]= 7[2] P » 0,5d
7+ 2y]-ox D)= 2[] 7 4 v(pooyr=_L_
_ 2p*=20p+90 _A, . D
o p(p=3)p-O(p-8 p p-5 p-1 p-8 0.25d
B -2p+10 _E F G H
pp=5p-Hp-8) p p-5 p-1 p-8
Bién ddi ngugc hai vé€ ta dugc:
o ve oatyip o LD 0,25d
{x—:ff [X] pp=5 " p-1 p-8
— ol
y=<"Y] y:(%”[El+F I ol opm ! ]
p pr-5 p-1  p=8
_ 5t ' 8t O’Sd
AN x=A+ Be’ + Ce' + De
y=E+Fe +Ge + He"
¢ Tim A4,B,C,D dua vao
2_
2p*-20p+90 A B C D
pp=-5p-Hp-8 p p-5 p-1 p-8
_2x0°-20x0+90 _ 9 B_2><52—20><5+90__g
0-5)0-1)0-8) 4’ B)5-1)(5-8) 3 7
_2x(1)’ =20x(1)+90 _18 Dzzx(8)2—20><(8)+90:§
(M(1-5)(1-8) 7 (8)(8-5)8-1) 84
¢ Tim E F,G,H duavao
—2p+ E F G H
=—+ + +
pp=-5p-Hp-8 p p-5 p-1 p-8
__0°-2x0+10 _ 1 . 5°-2x5+10 _ 5
(0-5)0-1)(0-8) 4’ (5)G5-D(5-8) 12
_ (W’ =2x+10_ 9 H:(B)Z—zx(8)+10:§
(H(1-5)(1-8) 28 (8)8-5)8-1) 84
Ciau 13 2d
pit Y =Y(p) = Z[y(t)]. Bién d6i Laplace hai v& phuong trinh, 4p dung tinh chat
tuyén tinh va tinh chit dao ham ham gdc ta dugc:
Y — py(0) = y'(0) +8(pY — ¥(0)) +15Y = 3[4+ e +sin3z] 0.5d
s Y(p? +8p+15)—i+ 1 + 3
p p+2 p 49




Yy = 5pP+11p* +51p+72
p(p+2)(p+3)(p+5)(p*+9)
Phan tich thanh phan thic don gian

yo_ Sp+llp*+51p+72 (24+ B  C , D  Ep+3F
p(p+2)(p+3)(p+35)(p*+9) p p+2 p+3 p+5  pP+9

Bi€i ddi Laplace ngugc hai v& va dp dung tinh chat tuyén tinh ta dugc

)= ] = LA+ B v ip 1 g P _LF 23 ]
p p+2 p+3 p+5 p +9 p +9

< y(t)= A+Be ™ +Ce™ + De™™ + Ecos3t + Fsin3t

Tim A4,B,C,D,E,F dua vio dang thic:

5p +11p*+51p+72 (;)ﬁ+ B C D  Ep+3F
p(p+2)(p+3)(p+35)(p*+9) p p+2 p+3 p+5  p’+9

5x0° +11x0° +51x0+72 4 B_5><(—2)3+11x(—2)2+51><(—2)+72_l
0+2)0+3)0+5)(0°+9) 157~ (=2)(=2+3)(=2+5)((-2)*+9) 3

Co 5x(=3)" +11x(=3)* +51x(=3)+72 _ 13
T (3B +2)(3+5)(=3)+9) 12

D 5x(=5)" +11x(=5)* +51x(-5)+72 533
T (=5)(5+2)(-5+3)(-5)°+9) 1020

Tir déng thirc (*) 1an lugt cho p=1,p=2 ta dugc

S5xPP+11x1°+51x1+72 4 B . C D  Ex1+3F
1A+2)1+3)A+51*+9) 1 1+2 143 1+5 1’49

SxP+11x2 +51x2472 _ 4B C D Ex2+3F
22+2)2+3)2+5(2°+9) 2 2+2 243 245 2°+9

Thay A:i, B:l, C= 13 Dzﬁ
15 1020

3 =T vao hai phuong trinh trén va giai hé véi 4n

b

la E,F ta duoc: E:—%, F:L

102
Vay nghiém phuong trinh la

y(t) = 4 +l€_2l —Ee‘3’ +&e‘5‘ — = cos3¢ —Lsin.’)t
15 3 12 1020 51 102

b) Vi lim[Be™ + Ce™ + De”™]=0 nén sau khoang thoi gian t ¢ 16n

t—>+w

Y(t) = A+ Ecos3t+ Fsin3t = A+\NE* + F?

(L cos3t + Lsin 31)
NE* + F? VE*+ F?

bat sina =

E F

0.5d

0.5d




y(t) = A+~ E* + F*(sinacos3t +cosasin3t) = A+~ E* + F? sin(3t + @) 0.5d

Vay sau khoang thi gian t du Ién thi nghiém phwong trinh vi phan, y(7), xap

xi dao déng diéu hoa theo thoi gian ¢ co bién dd dao déng VE? + F? =%

quanh diém can bang c6 toa do y, = 4 =%.
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