Truong PH Su pham K thuat TpHCM  pf THI CUOT KY HQC KY II NAM HQC 2017-2018
KHOA ggﬁgﬁ%ggﬁ DUNG " MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
' M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (5/6/2018)
Pé thi gdm 3 trang Duoc phép sit dung tai liéu
M3 d@é: 0010-0506-2018-0100-0001 (Nop lai dé nay)

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

A ~ 2 1 . i . 2 A N A 2 2 N
Cdu 1 Cho s6 phic z = 4—7,—12019 + e’ Khi d6, phan thuc va phin 4o cla z 1a:
+i
A) Rez=4+¢€’cos5 , Imz=¢€’sin5 C) Rez=4+¢€’cos5 , Imz=-2+¢’sin5
B) Rez=4+¢€’cos5 , Imz=—€’sin5 D) Rez=4+¢€’cos5 , Imz=2+¢’sin5

Cdu 2 Vi diéu kién a,beR va a*> +b° =0, xét biéu dién hinh hoc cia cac sO phirc (trén cing mot

27 . 4r . 6 . 87 .
s i —i -

mit phang phac): z,=a+ib, z =(a +ib)e_ >, z,=(a +ib)e_? , zy=(a +ib)e_ >, z,=(a+ib)e B ,
z, = (a+ib)e™™ . Khang dinh nao sau day sai?

A) z,.2,,2,,25,2z,¢0 biéu dién hinh hoc tuong tmg v&i ndm dinh mot hinh ngii giac déu.

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

O) z,,2,2,,25,2,,25C0 biéu dién hinh hoc cung thudéc mot duong tron tam la géc toa d0 0(0,0).

D) z,,z,z,,2,,2,,z; ¢O bi€u dién hinh hgc twong trng vé1 sau dinh mot luc gidc déu.

Ciu 3 Anh cta dudng tron x* + y* =1 qua phép bién hinh w = Seuviv 12

z
A) Duong tron u®> +v* =1. C) Buong tron u” +v> =36.
B) Duong tron u® +v* =6. D) Duong thiang u> +1v* =/6.

Ciu 4 Trong mit phang phirc, cho cac ham sb u(x,y)=16xy—6y+9 va v(x,y)=8y" —8x* +6x+1.
Khing dinh nao sau day ding?

A) u, v diéu hoa nhung khong 14 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 5 Khing dinh ndo sau diy sai?

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

(v6i0# A#o0)thialacyc diém cAp mctia ham f(z).

iz
B) z=3i Ia cyc di€m cfp 2 clia ham f(z)=S %2
(z-30)
iz iz iz
) € 0712 o= dmi(ie™ +6) D) § SN2 moniRes[ S22 5y
o-2ia (z-30) 1232 (z-30) (z-3i)

Cédu 6 Cho phuong trinh vi phan: y'+5y = u(t —2n)e”"" (1) vé6i diéu kién ban dau y(0) = 6.
DE€ gidi phuong trinh vi phdn nay ta 1am nhu sau: PiatY = Y(p)= Z[y(1)]

—2mp

¢ Bién ddi Laplace hai v& phuong trinh (1) ta duge: pY +5Y = 3 +6 (2)
p+
0 e 6
¢ Giai phuong trinh (2) v6i Y 1a an ta dugc : Y= 3)

(P+3)(p+5) | pts



¢ Phan tich v& phdi clia (3) thanh phan thifc don gidn ta dudc: Y = le‘z”" L + 6
2 p+3 p+5) p+5

¢ Bié&n d6i Laplace ngudc hai v€ ta dudc nghiém: y = %(e"“’"z”) - e"s(’"z”)u(t —2m)+6e”

A)Céch lam ding, tinh todn ding, két qua ding. | C)Cach lam sai, tinh todn sai, két qua sai.
B)Céch lam sai, tinh todn ding, két qud sai. | D)C4ch lam ding, tinh todn sai, két qua sai.

Ciu_7 Giasit £ [f(t)] = F(p). Khang dinh nio sau day sai?

-5

F , Su 4 — p

T
C) Né&u f(t) 12 ham gdc tuan hoan véi chu ky T thi F(p) = Z[f(t)] = I f(t)dt

— 0

, sindt khi 0<t<2x 1 o
D)N&u 1 (f) = A f(t+31) = (1) thi Z[f()] =—— [ o P sindtdt

)NEu £ (1) {0 i e g < gy VA TE3T) =) thi ZLFO] — je sin

Cdu 8 Khang dinh nao sau day sai?
1 1 )
A) Khai trién Laurent ctia ¥ quanh diém bat thuong c6 1ap z, =—2i 1 e**? = 2;
=onl(z+20)"
1

B) Khai trién Laurent ciia ham f(z) = (z +2i)’e*** quanh diém bat thuong co lap z, ==2i la

= 1
=(z+2
J(@)= (z+20) Z '(Z+21) Sz + 20y
; e e :
C) ﬁ(z +2i) es*%dz = 2miRe s[(z + 2i)’ % —2i] D) §(z +2i) e dz = 27rzl -
|2+3=3 |z-3i[=4 41 12
Ciu9
Cho mach dién RL nhu hinh vé théa phuong trinh vi phan  Inductance, L
di(t) BT

L—~= " +R (t) = E(t) v6i 1(0) =0 vaR,L 1a cdc hiing s6 duong.

Truong hop E(t) = E, = const >0 va can giai phuong trinh vi

Resistance, R Switch

phan d€ tim i(7) ta lam nhu sau:

Pat1=1(p) = [1(0]::{"2”} [i'0)] = pL-i(0) =

Bién ddi Laplace hai v& phuong trinh (1) ta dugc: LpI +RI = £, (2)

p
9 \ \ A y \ A 4 * 9 EO 1 1
Gidi (2) tim I va phan tich thanh phan thuc don gidn ta duge: I = —| —— — = (3)
P iR
L
_B
Bién ddi Laplace nguoc hai vé cua (3) ta duge: i(t) = < [ I ] = R 1-
A)C4ch lam sai, tinh todn diing, k&t qua sai. C)Céch lam sai, tinh todn sai, két qud sai.
B)Cédch lam diing, tinh todn ding, k&t qui ddng. D)C4ch lam ding, tinh todn sai, k&t qué sai.

Cau 10
2.



Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn * Inductance, L

, di) T
dt

) . ., >
+R i(t) = E(t) v61 1(0) =0 vaRr,L la cidc hdng s6 duong. i(2)

Truong hop E(¢) = E, sin6t vOi E, = const >0va can giai
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau:

patI=Ip) = Z[i(t)] = %[?}:%[P(t)] = pI-i(0) = pI

6F

Bié€n d6i Laplace hai v€ phuong trinh (1) ta dugc: LpI +RI = — "3 p (2)
p+
‘e . E 6
Giai (2) tim I ta dugc: I =—2x 3)

(p* +36)(p + f)

E, Ap+6B+ C

L| p*+36 R
+7
P L

Phan tich vé phai cta (3) thanh phan thirc don gian ta dugc: I = (4),v61 A,B,C la

cac héng s6 bat dinh ma chung ta chua tim.
R
7t

Bién dbi Laplace nguoc hai vé cua (4) ta duoc:  i(f) = fl[ 1 ]= ELO Acos6t + Bsin6t + Ce L

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

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

PHAN TU LUAN (5,0 di¢m)
Cdu 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

t
y()=1+e* - 19 J.y(u)cos 3(t —u)du
0
Cdu 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phin

x'—6y =3 o
- diéu kién x(0)=y(0) =0
x+y-Ty=e

Cdu 13 (2 diém) Ap dung phép bi€n ddi Laplace gidi phuong trinh vi phan

Y'+8y'+12y =6+e ' +sin5t v6i diéukién y(0)=0 va »'(0)=0
Chimg t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian ¢. Xac dinh vi tri cin bang va bién d6 dao dong nay.
Ghi chi : Cdn bo coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thiic)
Tir cau 1 dén cau 8 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 9 dén cau 13: Ap dung phép bi€n ddi Laplace Gl: 1.1, 1.2
giai phuong trinh tich phan, phuong trinh vi phan, hé G2:2.13,2.1.3,2.14,243
phuong trinh vi phan roi tng dung vao doi séng.

Ngay 1 thdng 6 nam 2018
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY II NAM HQC 2017-2018
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0010-0506-2018-0100-0001

Gidm thi 1 Gidm thi 2
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh Vién: .........ccooeeiiiveeiiiiiee.

S6 bdo danh (STT):......... Phong thi: ......
Thoi gian : 90 phut (5/6/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4. Ddi v6i cdc hé phuong trinh dai s&
tuyén tinh thi chi cin ghi két qua vao bai lam ma
khong can trinh bay cich gidi.

Sinh vién ngp lai dé thi cang véi
bai lam.

BAI LAM PHAN TRA C NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN




Trudng H S pham Ky thuat TpHCM s THI CUOI KY HOC KY II NAM HQC 2017-2018
KHOA ggﬁgﬁggjﬁ DUNG " NMON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
' M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (5/6/2018)
Pé thi gdm 3 trang Duoc phép sit dung tai liéu
M dé: 0010-0506-2018-0100-0010 (Nop lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(Chon 1 trong cic cau A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)
Ciu 1 Gia st £ [f(t)] = F(p). Khang dinh nao sau day sai?

_F(p) p=3
T
C) N&u f(t) 1a ham gbc tudn hoan véi chu ky T thi F(p) = Z[f(t)] = _ [e P fat
1- e_T 0
. sindt khi 0<t<2nw 1 T
D)NEu £ (¢) = a f(t+3n) = f(t) thi Z[f()] =———— | P! sin4rdt
INEu 7 {0 khi 2w <t <3p Y3 IS =10 th ZTH0] o [ #" sin
Cdu 2 Khiang dinh nio sau day sai?
e . BN
A) Khai trién Laurent ciia e+*2 quanh diém bat thuong cd 1ap z, = —2i 1a e+ = z;
= nl(z+20)"

1
B) Khai trién Laurent ctia ham f(z)=(z+2i)’e*** quanh diém bat thuong cb lap z, =—2i la

T
J(@)= (z+20) Z v(z+2z)"_znv(z+2i)"-3

n=0 "¢+

1 1 1 .
0) §(z +2i) e dz = 2miRe s[(z + 2i) e+ ,—2i] D) §(z £ i) ez = 2t = T
|z+31]=3 |z-3i]=4 412
Céu 3 Cho s6 phic z = %— i + e Khi d6, phan thyc va phin 4o cia z 1a:
+i
A) Rez=4+¢e’cos5 , Imz=¢’sin5 C) Rez=4+¢e’cos5 , Imz=-2+¢’sin5
B) Rez=4+¢€’cos5 , Imz=—¢’sin5 D) Rez=4+¢€’cos5 , Imz=2+¢’sin5

Cdu 4 Vi diéu kién a,beR va a>+b* 20, xét biéu dién hinh hoc cua cac sd phirc (trén cing mot
_om, 4r, _er, _8r,

mit phang phuc): z,=a+ib, z =(a+ib)e 5 , (a+zb)e 5 , zy=(a+ib)e ° , z,=(a+ib)e ° ,

z. = (a+ib)e™™ . Khang dinh nao sau day sai?

A) z,,z,,2,,2;,2,¢0 biéu dién hinh hoc tuong ing voi nam dinh mot hinh ngii giac déu.

B) z,,z,,z,,25,2,¢6 biéu dién hinh hoc twong Gmg v&i nam dinh mot ngdi sao ndm canh déu.

C) z,,z,2,,25,2,,2,C0 biéu din hinh hoc cung thugc mdt dudong tron tam la géc toa do 0(0,0).

D) z,,z,z,,2,,2,,25 CO biéu dién hinh hoc tuong Ung voi sau dinh mot luc giac déu.
Ciu 5 Anh cia dudng tron x* + y*> =1 qua phép bién hinh w = Suviv 1
z
A) Duong tron u® +v* =1, C) Buong tron v’ +v* =36.
B) Duong tron v’ +v* =6. D) Puong thing u® +1* =6 .



Ciu_6 Trong mit phing phirc, cho cac ham s6 u(x,y)=16xy—6y+9 va v(x,y)=8y> —8x* +6x+1.
Khang dinh nio sau day ding?

A) u, v diéu hoa nhung khong 14 cac ham diéu hoa lién hop. | C) u diéu hoa, v khong diéu hoa.

B) u, v 1a cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa

Cdu7 Khing dinh nio sau diy sai?

A) Néu a la diém bat thudng c6 1ap clia ham f(z) va lzlll;l f(z)=w, lzig}(z —a)" f(z)=4

(V6i0# A #o0) thi a la cuc diém cdp m clia ham f(z2).

(z =30

iz
B) z=3i 1a cuc diém cdp 2 clia ham f(z) = €+—6z.+22
(z—-3i0)
iz iz iz
0 § S C 2= driie” +6) D) § E 20— omiRes & E 2 30
(z—-3i0) (z—-30)

‘z—Zi‘:4 ‘2—3‘:2

Cdu 8 Cho phuong trinh vi phan: y'+5y = u(t —2x)e” > (1) véi diéu kién ban diu y(0) = 6.
Pé€ gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

—2ap

¢ Bién d6i Laplace hai v& phuong trinh (1) ta dugc: pY +5Y = 3 +6 (2)
p+
0 e 6
¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p+3)(p+5 p+5
¢ Phan tich v& phéi clia (3) thanh phan thic don gidn ta dugc: Y = le_z”” L1 + 6
2 p+3 p+5) p+5

¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = %(ewz”) - 675('72”)'40 —2m)+6e”"

A)Céch lam ding, tinh todn ding, két qud ding. | C)C4ch lam sai, tinh todn sai, két qua sai.

B)Cdch lam sai, tinh todn ddng, k&t qua sai. D)C4ch lam ding, tinh todn sai, k&t qua sai.
Ciu9
Cho mach dién RL nhu hinh vé théa phuong trinh vi phan  Inductance, L
- > ST
d;ftt) +R (t) = E(t) v6i 1(0) =0 vaR,L 1a cdc hiing s6 duong. 1(0)

Truong hop E(r) = E, = const >0 va can gidi phuong trinh vi

Resistance, R Switch

phan d€ tim i(r) ta lam nhu sau: A
patl=I(p) = <fiv] = z[d;(f)} [i'®)] = pL-i(0) =
Bién ddi Laplace hai v& phuong trinh (1) ta dudc: LpI +RI = £, (2)
p
g \ \ A y \ A 4 : 2 EO 1 1
Giai (2) tim I va phan tich thanh phan thic don gian ta dugc: I= —| ——— | (3)
p R
p
L
R,
Bién ddi Laplace nguoc hai vé cia (3) ta duge: i(t) = < [ I ] = l1-e L
A) Céch lam ding, tinh todn sai, k&t qua sai. C)Céch lam sai, tinh todn sai, két qud sai.
B)Cédch lam diing, tinh todn ding, k&t qui ddng. D) Cach lam sai, tinh todn ding, k&t qua sai.

Céu 10



Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn * Inductance, L

, di) T
dt

i)

) N .
+R i(t) = E(t) v61 1(0) =0 vaRr,L la cidc hdng s6 duong.

Truong hop E(¢) = E, sin6t vOi E, = const >0va can giai
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau:

patI=Ip) = Z[i(t)] = k%[%}:i’[i’(t)] = pI-i(0) = pI

6F

Bi€n d6i Laplace hai v€ phuong trinh (1) ta dugc: LpI +RI = — "3 p (2)
P+
‘e . E 6
Giai (2) tim I ta dugc: I =—2x 3)

(p* +36)(p + f)

E, Ap+6B+ C

L| p*+36 R
+7
P L

Phan tich vé phai cta (3) thanh phan thirc don gian ta dugc: I = (4),v61 A,B,C la

cac héng s6 bat dinh ma chung ta chua tim.
R
7t

Bién dbi Laplace nguoc hai vé cua (4) ta duoc:  i(f) = fl[ 1 ]= ELO Acos6t + Bsin6t + Ce L

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

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

PHAN TU LUAN (5,0 di¢m)
Cdu 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

, t
y()=1+e" 19 J.y(u)cos 3(t —u)du
0
Cdu 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phin

x'—6y =3 o
- diéu kién x(0)=y(0) =0
x+y-Ty=e

Cdu 13 (2 diém) Ap dung phép bi€n ddi Laplace gidi phuong trinh vi phan

Y'+8y'+12y =6+e ' +sin5t v6i diéukién y(0)=0 va »'(0)=0
Chimg t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian ¢. Xac dinh vi tri cin bang va bién d6 dao dong nay.
Ghi chi : Cdn bo coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thiic)
Tir cau 1 dén cau 8 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 9 dén cau 13: Ap dung phép bi€n ddi Laplace Gl: 1.1, 1.2
giai phuong trinh tich phan, phuong trinh vi phan, hé G2:2.13,2.1.3,2.14,243
phuong trinh vi phan roi tng dung vao doi séng.

Ngay 1 thdng 6 nam 2018
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY II NAM HQC 2017-2018
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0010-0506-2018-0100-0010

Gidm thi 1 Gidm thi 2
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh Vién: .........ccooeeiiiveeiiiiiee.

S6 bdo danh (STT):......... Phong thi: ......
Thoi gian : 90 phut (5/6/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4. Pdi v6i cdc hé phuong trinh dai s&
tuyén tinh thi chi cin ghi két qua vao bai lam ma
khong can trinh bay cich gidi.

Sinh vién ngp lai dé thi cang véi
bai lam.

BAI LAM PHAN TRA C NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN




Trudng H S pham Ky thuat TpHCM s THI CUOI KY HOC KY II NAM HQC 2017-2018
KHOA ggﬁgﬁggjﬁ DUNG " NMON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
' M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (5/6/2018)
Pé thi gdm 3 trang Duoc phép sit dung tai liéu
M dé: 0010-0506-2018-0100-0011 (Nop lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)

(Chon 1 trong cic cau A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)
Ciu_1 Trong mit phing phirc, cho cac ham sb6 u(x,y)=16xy—6y+9 va v(x,y)=8y> —8x* +6x+1.
Khiang dinh nao sau ddy ding?
A) u, v diéu hoa nhung khong 13 cac ham diéu hoa lién hop. C) u diéu hoa, v khong diéu hoa.
B) u, v 1a cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa
Cdu?2 Khing dinh nio sau day sai?
A) Néu a la diém bAt thudng c6 lap cla ham f(z) va limf(z)=w, lim(z—a)”" f(z)=4

(v6i0# A #o0)thialacyc di€ém cAp mclia ham f(z).

iz
B) z=3i Ia cyc diém cip 2 clia ham f(z)=S2"2
(z-30)
iz iz iz
o § £ 0222 = 2mi(ie™ +6) p) § =2 0222 fr = 2miRes| 212 31
|z—2i|=4 (Z - 31) |2-3]=2 (Z _31) (Z - 31)

Cdu 3 Cho phuong trinh vi phan: y'+5y = u(t —2x)e”“ 7 (1) véi diéu kién ban diu y(0) = 6.
Pé€ gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

—2ap

¢ Bién d6i Laplace hai v&€ phuong trinh (1) ta dugc: pY +5Y = 3 +6 (2)
p+
’ e 6
¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + (3)
(p+3)(p+5) p+5
¢ Phan tich v& phdi cda (3) thanh phan thifc don gidn ta dudc: Y = le_z”” L + 6
2 p+3 p+5) p+5

¢ Bién ddi Laplace ngugc hai v€ ta duge nghiém: y = %(e"w‘z”) - e‘s(’_z”)u(t —27)+6e

A)Céch lam ding, tinh todn ding, két qua ding. | C)Cach lam sai, tinh todn sai, két qua sai.
B)Céch lam sai, tinh todn ding, k&t qud sai. | D)C4ch lam ding, tinh todn sai, k&t qua sai.
Ciu 4 Giastt £ [f(t)] = F(p). Khang dinh nao sau day sai?

Su _ p—35
A) Y{If( )d} F;p) B) ¢ /De "h“”d”} P(p—57 —4)
C) Né€u f(t) 12 ham gdc tuin hoan véi chu ky T thi F(p) = Z[f(1)] = I Lr)dt

— 0

4t khi 0<t<?
SIndl khi 0<1<2T o feadm) = (1) th ZLRE] =—
khi 2m<t<3m

D)N&u £(¢) = {
l—e

I e —pt sin 4¢dt

Cdu 5 Khang dinh nao sau day sai?

1 ©

A) Khai trién Laurent ciia e*+* quanh diém bat thuong co lap z, =-2i 1a ez+2’ = z '( 2y
oz +2i
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1
B) Khai trién Laurent ctia ham f(z)=(z+2i)’e**¥ quanh diém bat thuong cb 1ap z, =—2i 1a

UCEICEID) '(z+21) :Zn'(z+21)"3

nO n

1 .
C) f(z + 2i)362+2idz =2miRes[(z + 2i)362+2i ,—2i] D) §(z +2i)er*?dz = 27r1l -
|2+3i=3 |2-3i[=4 4 12
Cédu 6 Cho s6 phiic z = %— i 4+ e Khi d6, phin thyc va phin 4o cla z la:
+i
A) Rez=4+¢’cosS , Imz=¢’sin5 C) Rez=4+¢e’cos5 , Imz=-2+¢’sin5
B) Rez=4+¢€’cos5 , Imz=—¢’sin5 D) Rez=4+¢€’cos5 , Imz=2+¢’sin5

Cdu 7 Véi diéu kién a,beR va a* +b° #0, xét biéu dién hinh hoc cia cac so phirc (trén cing mot
o, 4, ém, sx,
mit phang phuc): z,=a+ib, z,=(a+ib)e ° , z,=(a+ib)e ° , z;=(a+ib)e ° , z,=(a+ib)e > ,

=(a+ib)e™ . Khang dinh nao sau day sai?
A) z,z,2,,2,,2,€0 biéu dién hinh hoc twong tng v61 ndm dinh mdt ngoi sao nam canh déu.
B) z,,z,2,,2;,2,,2,¢0 biéu dién hinh hoc cung thugc mdt dudong tron tam la géc toa do 0(0,0).
C) z,,2,2,,2,,2,¢6 biéu dién hinh hoc twong ing v6i nam dinh mot hinh ngii giac déu.

D) z,,z,z,,2,,2,,z; c6 bi€u dién hinh hoc twong ung véi sdu dinh mdt luc giac deu.

Ciu 8 Anh cia dudng tron x* + y*> =1 qua phép bién hinh w = S uviv 1

z
A) Duong tron u® +v* =1. C) Buodng tron u’ +v* =36.
B) Duong tron v’ +v* =6. D) Puong thing u® +v* =6 .
Ciu9
Cho mach dién RL nhu hinh vé théa phuong trinh vi phan ~ Inductance, L
- LTI
L d;(tt) +R (t) = E(t) v6i 1(0) =0 vaR,L 1a cdc hiing s6 duong. 1(0)

Truong hop E(t) = E, = const >0 va can giai phuong trinh vi

Resistance, R Switch

phan d€ tim i(r) ta lam nhu sau:

Patl=I(p) = <fiv] = f[d;,g”} [ ()] = pL-i0) =

Bién ddi Laplace hai v& phuong trinh (1) ta dugc: LpI +RI = E, (2)
p
. oA . A1 . E,| 1 1
Giai (2) tim I va phan tich thanh phan thtrc don gian ta dugc: I = —| —— B 3)
P 4R
L
Ry
Bién ddi Laplace nguoc hai vé cua (3) ta duge: i(t) = < [ I ] = l-e L
A) Céch lam sai, tinh todn sai, két qud sai. C) C4ch lam sai, tinh todn diing, k&t qua sai.
B)Cdch lam dung, tinh todn ding, két qua ding. D)C4ch lam didng, tinh todn sai, k&t qué sai.

Céu 10



Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn * Inductance, L

, di) T
dt

) . ., >
+R i(t) = E(t) v61 1(0) =0 vaRr,L la cidc hdng s6 duong. i(2)

Truong hop E(¢) = E, sin6t vOi E, = const >0va can giai
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau:

patI=Ip) = Z[i(t)] = %[?}:%[P(t)] = pI-i(0) = pI

6F

Bié€n d6i Laplace hai v€ phuong trinh (1) ta dugc: LpI +RI = — "3 p (2)
P+
\ E 6
Giai (2) tim I ta dugce: I =—2x 3)

(p* +36)(p + f)

E, Ap+6B+ C

L| p*+36 R
+7
P L

Phan tich vé phai cta (3) thanh phan thirc don gian ta dugc: I = (4),v61 A,B,C la

cac héng s6 bat dinh ma chung ta chua tim.
R
7t

Bién dbi Laplace nguoc hai vé cua (4) ta duoc:  i(f) = fl[ 1 ]= ELO Acos6t + Bsin6t + Ce L

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

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

PHAN TU LUAN (5,0 di¢m)
Cdu 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

, t
y()=1+e" 19 J.y(u)cos 3(t —u)du
0
Cdu 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phin

x'—6y =3 o
- diéu kién x(0)=y(0) =0
x+y-Ty=e

Cdu 13 (2 diém) Ap dung phép bi€n ddi Laplace gidi phuong trinh vi phan

Y'+8y'+12y =6+e ' +sin5t v6i diéukién y(0)=0 va »'(0)=0
Chimg t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian ¢. Xac dinh vi tri cin bang va bién d6 dao dong nay.
Ghi chi : Cdn bo coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thiic)
Tir cau 1 dén cau 8 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 9 dén cau 13: Ap dung phép bi€n ddi Laplace Gl: 1.1, 1.2
giai phuong trinh tich phan, phuong trinh vi phan, hé G2:2.13,2.1.3,2.14,243
phuong trinh vi phan roi tng dung vao doi séng.

Ngay 1 thdng 6 nam 2018
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY II NAM HQC 2017-2018
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0010-0506-2018-0100-0011

Gidm thi 1 Gidm thi 2
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh Vién: .........ccooeeiiiveeiiiiiee.

S6 bdo danh (STT):......... Phong thi: ......
Thoi gian : 90 phut (5/6/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4. Ddi v6i cdc hé phuong trinh dai s&
tuyén tinh thi chi cin ghi két qua vao bai lam ma
khong can trinh bay cich gidi.

Sinh vién ngp lai dé thi cang véi
bai lam.
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6 7 8 9 10
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Trudng H S pham Ky thuat TpHCM s THI CUOI KY HOC KY II NAM HQC 2017-2018
KHOA ggﬁgﬁggjﬁ DUNG " NMON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
' M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (5/6/2018)
Pé thi gdm 3 trang Duoc phép sit dung tai liéu
M dé: 0010-0506-2018-0100-0100 (Nop lai dé nay)

PHAN TRA C NGHIEM LUA CHON (5,0 diém)

(Chon 1 trong cic cau A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM § trang 6)
Cdul Khing dinh ndo sau day sai?
A) Néu a la diém bAt thudng c6 lap cla ham f(z) va limf(z)=w, lim(z—a)" f(z)=4

(V6i0# A #o0) thi a la cuc diém cdp m clia ham f(z2).

iz
B) z=3i 1a cuc diém cdp 2 clia ham f(z) = €+—6z‘+22
(z—-3i0)
iz iz iz
C) € HOH2 DniGie” +6) D) § E 20— omiRes( & E 2 30
o—2id (z—3i) 3 (z—-3i) (z—3i)
Ciu 2 Anh cta dudng tron x* + y* =1 qua phép bién hinh w = ¢ =u+iv la
z
A) PBuong tron u® +v* =1. C) buong tron u’® +v* =36.
B) Duong tron u® +v* =6. D) Duong thiang u> +v* =/6.
Ciu 3 Giastt £ [f(t)] = F(p). Khang dinh nao sau day sai?
’ -5
F(p) | | €chdudu | = P
[ff( )d} , BL%M } p(p-5) -4
T
C) Né&u f(t) 12 ham gdc tuan hoan véi chu ky T thi F(p) = Z[f(t)] = ;TI e Py
1- e_ 0
. sindt khi 0<t<2n 1 T
D)N&u f(r) = a f(t+3m) = f(t) thi Z[f(t)]=——— | P sindds
)NEu (1) {0 hi 27r<t<37rV (t+3m) = 1(t) [f(t)] T w !e sin

Cdu 4 Khang dinh nao sau day sai?

1 )

A) Khai trién Laurent ctia e*** quanh diém bat thuong ¢6 1ap z, =—2i 1a e”z’ =y

n=

n'(z+2z)
1
B) Khai trién Laurent ciia ham f(z)=(z +2i)’e*** quanh diém bat thuong co lap z, ==2i la

2 1
z)=(z+2i
F@=( ) z '(Z+21) =z + 20"
1 1 1 .

C) ﬁ(z +2i)’ e*2dz = 2miRe s[(z + 2i)’ e=+% ,-2i] D) §(z +2i) es*2idz = 27ril e

‘Z+3i‘:3 ‘2_31“:4 4' 12
Cédu 5 Cho s6 phiic z = %— i + ™' Khi d6, phan thuc va phan 4o ciia z 1a:

+1i

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

Cdu 6 Cho phuong trinh vi phan: y'+5y = u(t —2x)e” > (1) véi diéu kién ban diu y(0) = 6.
Pé€ gidi phuong trinh vi phan nay ta 1am nhu sau: PitY = Y(p)= Z[y(t)]

-1-



—2ap

¢ Bién d6i Laplace hai v&€ phuong trinh (1) ta dugc: pY +5Y = 3 +6 (2)
p+
° e 6
¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p+3)(p+5 p+5
¢ Phan tich v& phéi ctia (3) thanh phan thic don gidn ta dugc: Y = le_z”” b1 + 6
2 p+3 p+5) p+5

¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = %(ewz”) - 675('72”)'40 —2m)+6e”"

A)Céch lam ding, tinh todn ding, két qud ding. | C)C4ch lam sai, tinh todn sai, két qua sai.
B)Cdch lam sai, tinh todn ddng, k&t qua sai. D)C4ch lam ding, tinh todn sai, k&t qua sai.
Cdu 7 Véi diéu kién a,beR va o> +b* 20, xét biéu dién hinh hoc cua cac sd phirc (trén cing mot

2w, 4m 67 . 87 .
mat phing phic): z, =a+ib, z =(a+ibe > , z,=(a+ib)e > , z,=(a+ib)e ° , z,=(a+ib)e ° ,
z. = (a+ib)e™™ . Khang dinh nao sau day sai?
A) z,,z,,2,,2;,2,¢0 biéu dién hinh hoc twong ing voi ndam dinh mot hinh ngii giac déu.
B) z,,z,,z,,25,2,¢6 biéu dién hinh hoc twong Gmg v&i nam dinh mot ngdi sao ndm canh déu.
O) z,,z,2,,25,2,,2,C0 biéu din hinh hoc cung thugc mdt dudng tron tam la géc toa do 0(0,0).
D) z,,z,z,,2,,2,,25 CO biéu dién hinh hoc tuong Ung voi sau dinh mot luc giac déu.

Ciu_8 Trong mit phing phirc, cho cac ham sé u(x,y)=16xy—6y+9 va v(x,y)=8y> —8x* +6x+1.

Khing dinh nao sau ddy diang?
A) u, v diéu hoa nhung khong 14 cac ham diéu hoa lién hop. | C) u diéu hoa, v khong diéu hoa.

B) u, v 1a cic ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa

Ciu9

Cho mach dién RL nhu hinh vé théa phuong trinh vi phan ~ Inductance, L
di(t) BT

) N .
L7+R i(t) = E(t) v&1 1(0) =0 vaR,L 1a cic hang s6 duong.

Truong hop E(r) = E, = const >0 va can gidi phuong trinh vi

Resistance, R Switch

phan d€ tim i(r) ta lam nhu sau:

PatT=1(p) = <[i(0] = {dg)

}:r:z[i'(t)] = pI-i(0) = pI

Bién ddi Laplace hai vé& phuong trinh (1) ta dudc: Lpl +RI = £, )

p
* 9. b \ A 4 \ A 7 * 2 EO 1 1
Giai (2) tim I va phan tich thanh phan thirc don gian ta dugc: I= —| ——— | (3)
p L0
P
L
R
L , , E ot
Bién ddi Laplace nguoc hai vé cua (3) ta duge: i(t) = < [ I ] = —2|1-¢ L
A) Céch lam ding, tinh todn sai, k&t qua sai. C)Céch lam sai, tinh todn sai, két qud sai.
B)Cdch lam ding, tinh todn ding, k&t qua ding. D) Céch lam sai, tinh todn ding, k&t qua sai.

Céu 10



Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn * Inductance, L

, di) T
dt

i)

) N .
+R i(t) = E(t) v&1 1(0) =0 vaRr,L la cidc hdng s6 duong.

Truong hop E(¢) = E, sin6t vOi E, = const >0va can giai
Resistance, R Switch

phuong trinh vi phan d€ tim i(¢) ta lam nhu sau:

patI=Ip) = Z[i(t)] = %[?}:%[P(t)] = pI-i(0) = pI

6F

Bi€n d6i Laplace hai v€ phuong trinh (1) ta dugc: LpI +RI = — "3 p (2)
p+
. \ E 6
Giai (2) tim I ta dugc: I =—2x 3)

(p* +36)(p + f)

E, Ap+6B+ C

L| p*+36 R
+7
P L

Phan tich vé phai cta (3) thanh phan thirc don gian ta dugc: I = (4),v61 A,B,C la

cac héng s6 bat dinh ma chung ta chua tim.
R
7t

Bién dbi Laplace nguoc hai vé cua (4) ta duoc:  i(f) = fl[ 1 ]= ELO Acos6t + Bsin6t + Ce L

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

A)Céch lam sai, tinh todn ding, két qud sai.
B) Céch lam sai, tinh todn sai, két qud sai.

PHAN TU LUAN (5,0 di¢m)
Cdu 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

, t
y()=1+e" 19 J.y(u)cos 3(t —u)du
0
Cdu 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phin

x'—6y =3 o
- diéu kién x(0)=y(0) =0
x+y-Ty=e

Cdu 13 (2 diém) Ap dung phép bi€n ddi Laplace gidi phuong trinh vi phan

Y'+8y'+12y =6+e ' +sin5t v6i diéukién y(0)=0 va »'(0)=0
Chimg t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, y(¢) , biéu dién xap xi mot
dao dong diéu hoa theo thoi gian ¢. Xac dinh vi tri cin bang va bién d6 dao dong nay.
Ghi chi : Cdn bo coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thiic)
Tir cau 1 dén cau 8 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 9 dén cau 13: Ap dung phép bi€n ddi Laplace Gl: 1.1, 1.2
giai phuong trinh tich phan, phuong trinh vi phan, hé G2:2.13,2.1.3,2.14,243
phuong trinh vi phan roi tng dung vao doi séng.

Ngay 1 thdng 6 nam 2018
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
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Ma dé: 0010-0506-2018-0100-0100

Gidm thi 1 Gidm thi 2
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh Vién: .........ccooeeiiiveeiiiiiee.

S6 bdo danh (STT):......... Phong thi: ......
Thoi gian : 90 phut (5/6/2018)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4. Ddi v6i cdc hé phuong trinh dai s&
tuyén tinh thi chi cin ghi két qua vao bai lam ma
khong can trinh bay cich gidi.

Sinh vién ngp lai dé thi cang véi
bai lam.
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PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 5/6/2018)

PHAN TRAC NGHIEM

Ma dé: 0010-0506-2018-0100-0001

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

Tra 16i A D C B D A B D B C
Ma dé: 0010-0506-2018-0100-0010

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

Tra 16i B D A D C B D A B C
Ma dé: 0010-0506-2018-0100-0011

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

Tra 10i B D A B D A | D C B C
Ma dé: 0010-0506-2018-0100-0100

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

Tra 10i D C B D A A | D B B C

BAILAM PHAN TU LUAN
Céiu Noi dung Diém
hoi
Caull diém
Ap dung tich chip, phuong trinh dugc viét lai
y(t)= 1+e* —10y(t) * cos 3t 0.25d
Pit Y = Y(p) = Z [y(t)] bién ddi Laplace hai v& phuong trinh, 4p dung tinh chat
tuyén tinh va dinh 1y Borel ta dugc
_ 2
LIy®)] = Z[1+€" 110 L[ (1) *cos3t] 0254
v=1il 102y0)] ZIcos3t]
p p-2
oY= 2272 4oy 2
p(p-2) p +9
. 0,254
Giai phuong trinh véi Y 12 an ta dugc
__@p-(p’+9 V4, B C D
p(p=-2(p+D(p+9 p p-2 p+l p+9 0,25d
Bién ddi Laplace ngugc hai vé ta dugc nghiém
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y(t):%”[Y]:%”[Al+B ! +C I p !
p p—2 p+1 p+9

< y(t) = A+ Be* +Ce™' + De™

y=E+Fe" +Ge' + He"

, 0,5d
Tim 4,B,C dya vao dang thic (*)
2p-2(p°+9) ©4, B C D
pP(p=-2(p+h(p+9 p p-2 p+l p+9
A=1, B=Y -3 p-2
33 3 11
N A \ , N 13 ,, 5 ., 25
Vay nghiém phuong trinh tich phan 1a y(r) =1+ 3¢ 3¢ + ¢
Cdu 12 1,5d
Pat X = Z[x] Y = Z[y]; bién ddi Laplace hai v€ ta dudgc:
)(—6Y—i
{ %"[x']—éz[y]zsz[s][ = P "~
Zx]+ Zly']-7<[v]= Z|e* vy L
X+(p 7)Y—p_2 0.5d
2_
__3p-2p+42 4 B _C D
- p(p=2)p=-Up=6) p p-2 p-1 p-6
___ p-3p+6 _E_F G H 0,25d
p(p-2)(p-D(p-6) p p-2 p-1 p-6
Bién ddi ngudc hai v€ ta dudc:
x= %’LI[AL+B ! +C L, D]
{x:;Z“[X]Q ( p p-2 p-1 p-6 0,25d
y=<"Y] yzf”‘[El+F L gt gt ]
p pr-2 p-1 p-6
x=A+ Be* +Ce' + De”
<:>{ 0,5d

¢ Tim A4,B,C,D duavao

3p?-21p+42 _£+ B, C .. D
p(p-2)(p-)(p-6) p p-2 p-1 p-6

_3x0°-21x0+42 7 po3x2-21x2+42 3
0-2)0-1)0-6) 2~ (2)2-1)(2-6) 2
C3x()’-21x(D)+42 24 D_3><(6)2—21><(6)+42_l
(HA-2)1-6) 5 (6)(6-2)(6-1) 5
¢ Tim E F,G,H duavao
2_
p —3p+6 :£+ F N G N H
pp=-2)(p-D(p-6) p p-2 p-1 p-6
0°-3x0+6 1 po 2-3x246 1

E=00-n0-6_ 2 T Q2-h2-6 2

2

2.




G- =3x)+6_4 (67 =3x(6)+6 _1
S (HA-2)(1-6) 5 T 6)(6-2)6-1) 5

Céu 13

2d

bit Y =Y(p) = Z[y(t)]. Bién d6i Laplace hai v& phuong trinh, dp dung tinh chat
tuyén tinh va tinh chit dao ham ham gdc ta dudc:

P*Y = py(0) — y'(0) +8(pY — y(0))+12Y = Z|6+ ¢ +sin5t|

<:>Y(p2+8p+12)=£+ L, 25
p p+l p +25
7p* +11p* +180+150

~ p(p+(p+2)(p+6)(p’ +25)

Phan tich thanh phan thirc don gian

_ Tp +11p* +180p +150 <j£+ B , C D  Ep+5SF
p(p+1)(p+2)(p+6)(p2+25) p p+l p+2 p+6 p2+25

Bi€i ddi Laplace ngugc hai v€ va 4p dung tinh chat tuyén tinh ta dudc

HN= < =7 [A—+ + + + +
W= 2=t vetyp l yg P yp O
p p+1 p+2 p+6 p-+25 p +25

& y(t)= A+Be' +Ce™ + De® + Ecos5t + Fsin 5t
Tim A4,B,C,D,E,F dua vao dflng thuc:

7p’ +11p° +180p +150 @4+ B, C D  Ep+SF
p(p+1)(p+2)(p+6)(p2+25) p p+l p+2 p+6 p2+25

e 7x0° +11x0% +180x0+150 _ 1 B 7x(=1)’ +11x(=1)* +180x (=) +150 _ 1

(0+1)(0+2)(0+6)(0>+25) 2’ (=D)(=1+2)(=1+ 6)((=1)* +25) 5

C_7x(—2)3+11x(—2)2+180x(—2)+150__111
()24 1)(=2+6)(-2)*+25) 116

p_1x (=6)° +11x (=6)> +180x (=6) +150 _ 341
(6641 (=6+2)(-6)* +25) 1220

Tur dang thtrc (*) lan luot cho p=1,p =2 ta dugc

TxP+11x1*+180x1+150 _4 B , C D  ExI+5F
IA+DA+2)A+6)1*+25) 1 141 142 1+6  1°+25

7x2’+11x2"+180x2+150 _ 4 B , C D  Ex2+5F
22+D2+2)2+6)(2°+25) 2 241 242 246 2’425
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1 111 D 341

Thay 4= %, B=—, C= vao hai phuong trinh trén va giai hé vé6i an

5 1167 1220
la E,F taduoc: E:—ﬂ, F:_i
1769 1769

Vay nghiém phuong trinh la
1 1, 111 , 341 ., 40

y(t)= —+—-e' - e+ e’ — cos 5t — sin 5¢
2 5 116 1220 1769 1769
b) lim[Be™ + Ce™ + De *]=0 nén sau khoang thoi gian t di 1on
t—+0
Y(t) = A+ Ecos5t+ Fsin5t = A+VE> + F? (Lcos5t+Lsin5t)
VE*+F? NE+ F?

bat sina =

E F
—— C0SO = ———
NE?+F? NE+F?
Y(t) = A+ E> + F*(sinacos5t + cosasin5t) = A+ N E> + F* sin(5t + )
Vay sau khodng th&i gian t da Ién thi nghiém phwong trinh vi phan, y(1), xap

1

V1769

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

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