Trugng PH Su pham K thuat TpHCM  pfe THI CUOT KY HQC KY I NAM HQC 2017-2018
KHOA ggﬁgﬁgéﬁs DUNG " MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
’ M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (30/12/2017)
Dé thi gdm 3 trang Duoc phép sit dung tai liéu
M3 dé: 0010-3012-2017-0011-0001 (Nop lai dé nay)

A < A 2
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)
Cdu 1 Véi diéu kién a,b eR va a® +b> =0, xét biéu dién hinh hoc cia cic sb phic (trén cing mot mat

2 Ar .61 8
2 . . = . = . = . I
phang phic): z, =a+ib, 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,¢06 biéu dién hinh hoc twong tmg véi nim dinh mot hinh ngii giac déu.
B) z,,z,,z,,2,,z,¢6 biéu dién hinh hoc twong tmg véi nim dinh mot ngdi sao nim canh déu.
O) z,,z,z,,2;,z,c0 biéu dién hinh hoc cung thudc mot dudong tron tdm 1a goc toa dd O(0,0).
D) z,,z,z,,2,,2z, c6 bi€u dién hinh hoc twong ing v41 bon dinh mot hinh vudng va z, = z,.
A ~ - 5 . -3i . 7 N N A N
Cdu 2 Cho sd phiic z= ——+i*"® + e*'. Khi d6, phin thuc va phin 4o cia z 1a:
—1
A) Rez=1+¢’cos3 , Imz=1+¢"sin3 C) Rez=2+e’cos3 , Imz=¢’sin3
B) Rez=1+¢’cos3 , Imz=1-¢’sin3 D) Rez=2+¢e°cos3 , Imz =—esin3

Céau 3 Anh cta duong tron x? + y? =1 qua phép bién hinh w = 3cu+iv 1

z
A) Duong tron u®> +v* =1. C) Buong tron u” +v* =9.
B) Duong tron u® +v° =3. D) Duong thang v =-u .

Cau 4 Khang dinh nio sau day sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nita mat phing mé D = {z:Imz < 3}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

B) Néu hamu(x, y)diéu hoa va v(x, y) khong diéu hoa trén mién D thi ham f(z) = u(x,y)+ iv(x,y) khong
giai tich trén mién D.

C) Néu cdc ham u(x, y),v(x, y) diéu hoa trén mién D thi ham £(z) = u(x,y)+ iv(x,y) giai tich trén mién D.

D) Ham phtc f(z) = u(x,y) + iv(x,y) kha vi trén mién D khi va chi khi cic ham u(x,y), v(x,y) kha vi va
thoa diéu kién Cauchy — Reimann trén mién D.

Ciu 5 Trong mit phing phtc, cho cac ham sb u(x, y)=7x*> -7y +3x, v=3y +14xy + 5. Khang dinh

nao sau day dang?

A) u,v diéu hoa nhumg khong la céc ham diéu hoa lién hop. | C) u diéu hoa, v khong diéu hoa.

B) u, v la cdc ham di€u hoa lién hop. D) v di€u hoa, u khong di€u hoa

Cédu 6 Cho phuong trinh vi phan: y'—6y = u(t—27)e’ ™ (1) vdi diéu kién ban dau y(0) = 8.
D& giai phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

_27Zp

¢ Bién ddi Laplace hai v€ phuong trinh (1 ) ta dudc: pY —6Y = < 5
p J—
e ™ 8

+
(p—-6)(p-5 p-6

+ 8 (2)

¢ Giai phuong trinh (2) v6i Y la 4n ta dugc : Y= 3)

-1-



¢ Phan tich v€ phdi ctia (3) thanh phan thic don gidn ta dugc: Y = e % [ L1 j+ 8
P

p—6 p-5 -6
¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = (eﬁ("z”) - 65“‘2")14(1‘ —27)+ 8"
A) Céch lam sai, tinh todn sai, k&t qud sai. C) C4ch 1am ding, tinh to4n ding, két qué diing.
B)C4ch 1am sai, tinh todn ding, k€t qua sai. D)Céch lam didng, tinh toédn sai, k&t qud sai.

Cdu 7 Khing dinh nao sau day sai?

A)Ham phitc f(z) = u(x,y)+ iv(x,y) bi chin (vé mudun) trén mién D khi va chi khi cdc ham thyc u(x,y),
v(X,y) bi chiin trén mién D.

B) Né&u ham phiic f(z)= u(x,y) +i v(x,y) khong bi chin (vé mudun) trén mién D thi v(x,y) khong bi chin
trén mién D.

C)Ham phiic f(z) = u(x,y) +i v(x,y) lién tuc trén mién D khi va chi khi cdc ham thuc u(x,y), v(x,y) lién
tuc trén mién D.

D) Cho ham bién phiic f(z)= u(x,y) +iv(X,y), zo = X +iyo va gid s cdc gidi han déu ton tai.
Khi d6: lim f(z) =limu(x,y)+1 limv(x,y).

Z—>Zo X=X, X—Xq
Y=Yo Y=Yo

Céu 8 Khing dinh nio sau diy sai?
A) Néu a la diém bat thudng c6 lap clia ham f(z) va lim f(z)=w, lim(z—a)" f(z)=4

(vGi0# A #o0) thiala cyc diém cAp m cda ham f(z).

3z .
B) z=2i la cuc di€m cip 2 clia ham f(z) = e+—sz251
(z—2i)
e3 +z+5i e3z+z+5i
0)) NEcreals 27mi(3e% +1) D) § =0
|2+3i|=4 (z-2 ) |z+4i]=2 (z—2i)
Cau 9 Giasir £ [f(t)] = F(p). Khang dinh nao sau day sai?
T
A) Néu f(t) 12 ham gdc tuan hoan vé6i chu ky T thi Z[f(t)] = ;Tje_p Lr)dt
1- e_ P
. 0 khi O<t T
B)Nus={ . 0 0T Naf2m) = () thi L] =——— [ P (¢ -sino)di
t—sint khi rw<t<2rm l_e—zrp d
9p-21
] ! y _ _
C) L[5+ Fe +6cos8] =>4 op D) 7! { e 49} =9chTt =3sht

p (p+4)* p2 + 64
Cdu 10 Khang dinh nio sau day sai?

o0

A) Khai trién Laurent cia e=% quanh diém bat thuong co lap z, =2i 1a eZ 2= Z '( 20y
mohl(z—-2i

1

B) Khai trién Laurent ctia ham f(z):(z—2i)4e§ quanh diém bat thuong co lap z,=2i 1a

/(@)= (-2 )z nl(z— 21)”=z nl(z— 21)" -4

n

1
O) iﬁ(z - 2i)4ez‘2"dz:27ri$ D)z, =2i 1a cyc diém cap 4 ctia ham f(z) = (z —2i)*e* 2 .

‘z—Zﬂ:S



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
y"+8)'+7y =3 +sindt véi di€u kién y(0)=0 va y'(0)=0

Cdu 11 ( 1,5diém) Ap dung phép bién d6i Laplace gidi phudng trinh tich phan

t
y(0)= 8¢42 [ y(u)cos(t —u)du
0

Cau 13 (2 diém)
a) Ap dung phép bién ddi Laplace giai hé phuong trinh vi phan

x'_6y = 1 N .
_,,» dicukién x(0)=y(0)=0
X+ y'+7y =e

b) Tinh lim x(¢), lim y(¢). Xdc toa d6 gan ding trong mit phing Oxy clia diém M (x(¢); y(¢)) sau
khodng thdi gian t dd 16n.
Ghi chii : Cdn b coi thi khéng duoc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thirc)
Tir cau 1 dén cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién d6i GI: 1.1, 1.2
Laplace giai phuong trinh vi phian, hé phuong trinh vi G2:2.1.3,2.1.3,2.14,24.3
phan rdi ing dung vao ddi song.

Ngay 28 thdng 12 ndm 2017
Thong qua B mon Toan










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

Ma dé: 0011-3012-2017-0011-0001

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

Ho, tén sinh Vién: .........ccooeeiivieeiiiiiieen,

S6 bdo danh (STT):......... Phong thi: ...
Thoi gian : 90 phut (30/12/2017)

Luu ¥: Sinh vién 1am bai thi 1an lugt trén
trang 6, 5, 4,3. Dadi vé6i cdc hé phuong trinh dai
s6 tuyén tinh thi chi cAn ghi két qui vao bai lam
ma khong cin 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 Py THI CUOI KY HOC KY I NAM HOC 2017-2018
KHOA ggﬁgﬁggjﬁ DUNG " MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
| M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (30/12/2017)
Dé thi gdm 3 trang Duoc phép sit dung tai liéu
M dé: 0010-3012-2017-0011-0010 (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)

Cdu 1 Khing dinh ndo sau day sai?

A)Ham phitc f(z) = u(x,y)+ iv(x,y) bi chin (vé mudun) trén mién D khi va chi khi cdc ham thyc u(x,y),
v(X,y) bi chiin trén mién D.

B) N&u ham phic f(z)= u(x,y) +i v(x,y) khong bi chin (vé mudun) trén mién D thi v(x,y) khong bi chin
trén mién D.

C)Ham phtic f(z) = u(x,y) +i v(x,y) lién tuc trén mién D khi va chi khi cdc ham thuc u(x,y), v(x,y) lién
tuc trén mién D.

D) Cho ham bién phiic f(z)= u(x,y) +iv(X,y), zo = X +iyo va gid s cdc gidi han déu ton tai.
Khi d6: lim f(z) =limu(x,y)+1 limv(x,y).

Z—>7Zo X=X, X—Xq
Y=Yo Y=Yo

Cau 2 Khing dinh nao sau diy sai?
A) Néu a 13 diém bat thudng cd ldp cla ham f(z) va lim f(z)=o0, lim(z—a)" f(z)=A4

(VGi0# A4 #o0) thi ala cyc diém cAp m cda ham f(z).

3z .
B) z=2i la cuc di€m cip 2 cia ham f(z) = e+—z,+251
(z—2i)
3z 3z .
0) L”5’arz = 27i(3¢" +1) D) € I =
|2+3i|=4 (Z_ ) |z+4i=2 (2_21)
Céu 3 Gia st £ [f(t)] = F(p). Khing dinh nao sau day sai?
T
A) N&u f(t) 1a ham gbc tudn hoan véi chu ky T thi Z[f(t)] = ;T [e P ryr
1- e_ P
. 0 khi O<t x
BINGur@=1 . 0 U afe2n) = 0 th ZI0]=—— [o P (¢t —sinndr
t—sint khi w<t<2r; l_e—np !
9p-21
- | i — _
C) L[5+re" +6c0s8]=> 4> 4 0P D).~ { o 49} =9chTt - 3shTt
p (p+ 4) p + 64

Cdu 4 Khang dinh nao sau day sai?
1 )

A) Khai trién Laurent cua e quanh diém bat thuong co lap z, =2i 1a eZ 2= Z '( 20y
noohl(z —2i

1

B) Khai trién Laurent cia ham f(z) = (z—2i)*e? quanh diém bat thuong co lap z,=2i la

&
1= =203 (z 2 2

nO n=0 "t




1 1
O) §;(z —~ 2i)4ez—2idz=2m'; D)z, =2i 1a cyc di€m cip 4 cia ham f(z) = (z —2i) e 2 .

|z—2i|=8

Cdu 5 Véi diéu kién a,beR va a’ +b° # 0, xét biéu dién hinh hoc cua cac sO phirc (trén cing mot mat

2 i jox i
phang phic): z, =a+ib, z, =(a+ib)e °, z, =(a+ib)e ° , z; =(a+ib)e ° , z, =(a+ib)e ° .

Khang dinh nio sau day sai?

A) z,.2,,2,,25,2,¢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 img véi nim dinh mot ngdi sao nam canh déu.
O) z,,z,2,,25,2,€0 biéu dién hinh hoc cung thudoc mot duong tron tam la géc toa do 0(0,0).

D) z,,z,z,,z;,z, c6 bi€u dién hinh hoc twong ing vé1 bon dinh mot hinh vuong va z, =z,.

A ~ P 5 . -3i . 7 A N A 2 2 N
Cdu 6 Cho s phiic z= ——+ > + . Khi d6, phin thuc va phin 4o cla z la:

2—1
A) Rez=1+¢€’cos3 , Imz=1+¢’sin3 C) Rez=2+¢€"cos3 , Imz=¢sin3
B) Rez=1+¢€’cos3 , Imz=1-¢’sin3 D) Rez=2+¢€’cos3 , Imz=—e’sin3

Céu 7 Anh cta duong tron x>+ y* =1 qua phép bién hinh w = 3—uviv 1

z
A) Duong tron u® +v* =1. C) Buong tron u” +v* =9.
B) Duong tron u® +v* =3. D) Duodng thang v =-u .

Ciu 8 Khang dinh nao sau déy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nia mit phing m¢ D = {z :Imz < 3}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

B) Néu hamu(x, y)diéu hoa va v(x, y) khong diéu hoa trén mién D thi ham f(z) = u(x,y)+ iv(x,y) khong
giai tich trén mién D.

C) Néu cdc ham u(x, y),v(x, y) diéu hoa trén mién D thi ham £ (z) = u(x,y)+ iv(x,y) giai tich trén mién D.

D) Ham phic f(z) = u(x,y) + iv(x,y) kha vi trén mién D khi va chi khi cdc ham u(x,y), v(x,y) kha vi va
thoa diéu kién Cauchy — Reimann trén mién D.

Ciau 9 Trong mit phang phtc, cho cic ham sb u(x, y) = 7x* —=7y* +3x, v=3y + 14xy + 5. Khang dinh

nao sau day dung?

A) u, v diéu hoa nhung khong la céc 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

Céu 10 Cho phuong trinh vi phan: y'—6y = u(t—27)e’>" (1) véi diéu kién ban diu y(0) = 8.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

2
¢ Bién ddi Laplace hai v€ phuong trinh (1) ta dugc: pY —6Y = < st 8 (2)
p —

e : 0 e 8

¢ Gidi phuong trinh (2) v6i Y 1a an ta dudc : Y= + (3)
(p-6)(p-5 p-6
¢ Phan tich v€ phdi ctia (3) thanh phén thic don gidn ta dugc: Y = e % L8
p=6 p-5) p-6

¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = (e“”z”) - es"’z’”)u(t —27)+ 8"
A) Céch lam sai, tinh todn sai, k&t qua sai. C) Cé4ch lam dudng, tinh todn ding, két qué ding.
B)Cdch 1am sai, tinh todn ding, k€t qua sai. D)Céch lam didng, tinh toédn sai, k&t qud sai.

2.



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
y"+8)'+7y =3 +sindt véi di€u kién y(0)=0 va y'(0)=0

Cdu 11 ( 1,5diém) Ap dung phép bién d8i Laplace gidi phuong trinh tich phan

t
y(0)= 8¢42 [ y(u)cos(t —u)du
0

Cau 13 (2 diém)
a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'_6y = 1 N .
_,,»dicukién x(0)=y(0)=0
X+ y'+7y =e

b) Tinh lim x(¢), lim y(¢). Xdc toa d6 gan ding trong mit phang Oxy clia diém M (x(¢); y(¢)) sau
khodng thdi gian t dd 16n.
Ghi chii : Cdn bé coi thi khéng duoc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thirc)
Tur cau 1 dén cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién d6i GI: 1.1, 1.2
Laplace giai phuong trinh vi phian, hé phuong trinh vi G2:2.1.3,2.1.3,2.14,24.3
phan rdi ing dung vao ddi song.

Ngay 28 thing 12 nam 2017
Thong qua B6 mon Toan










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

Ma dé: 0011-3012-2017-0011-0010

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 (30/12/2017)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. Dadi v6i cdc hé phuong trinh dai
s6 tuyén tinh thi chi cAn ghi két qui 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




Trugng PH Su pham KY thuat TpHCM  pf THI CUOT KY HQC KY I 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 (30/12/2017)
Dé thi gdm 3 trang Duoc phép sit dung tai liéu
Ma d&: 0010-3012-2017-0011-0011 (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)
Cau 1 Trong mat phang phtc, cho cac ham sb u(x, y) = 7x* —=7y* +3x, v=3y + 14xy + 5. Khang dinh
nao sau day dung?
A) u, v diéu hoa nhung khong la cdc ham diéu hoa lién hop. C) udiéu hoa, v khong di€u hoa.
B) u, vla cac ham di€u hoa lién hgp. D) v diéu hoa, u khong diéu hoa
Cédu 2 Cho phuong trinh vi phan: y'—6y = u(t—27)e’ " (1) véi diéu kién ban diu y(0) = 8.
Dé€ gii phuong trinh vi phin nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

Nd z _Zﬂp
¢ Bién doi Laplace hai v€ phuong trinh (1) ta dugc: pY —6Y = ¢ 5 +8 2)
p J—
e : 0 e 8
¢ Gidi phuong trinh (2) v6i Y 1a an ta dugc : Y= + (3)
(p-6)(p-5 p-6
¢ Phan tich v€ phdi ctia (3) thanh phén thic don gidn ta dugc: Y = e % L8
p=-6 p-5) p-6
¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = (e“”z”) - es"’z’”)u(t —27)+ 8"
A) Céch lam sai, tinh todn sai, k&t qua sai. C) C4ch 1am ding, tinh todn ding, két qué diing.
B)Céch 1am sai, tinh todn ding, k€t qua sai. D)Céch lam didng, tinh toédn sai, k&t qud sai.

Cdu 3 Khing dinh nao sau day sai?

A)Ham phitc f(z) = u(x,y)+ iv(x,y) bi chin (vé mudun) trén mién D khi va chi khi cdc ham thyc u(x,y),
v(X,y) bi chiin trén mién D.

B) Né&u ham phiic f(z)= u(x,y) +i v(x,y) khong bi chin (vé mudun) trén mién D thi v(x,y) khdng bi chin
trén mién D.

C)Ham phtic f(z) = u(x,y) +i v(x,y) lién tuc trén mién D khi va chi khi cdc ham thuc u(x,y), v(x,y) lién
tuc trén mién D.

D) Cho ham bién phiic f(z)= u(x,y) +iv(X,y), zo = X +iyo va gid s cdc gidi han déu ton tai.
Khi d6: lim f(z) =limu(x,y)+i limv(x,y).

Z—>Z X=X, X—Xq

Y—=Yo Y—=Yo

Cau 4 Khing dinh nao sau diy sai?
A) Néu a la diém bat thudng c6 lap clia ham f(z) va lim f(z)=w, lim(z—a)" f(z)=4

(VGi0# A4 #o0) thi ala cyc diém cAp m cda ham f(z).

3z .
B) z=2i la cyc diém cp 2 ciia ham f(z)=< 24
(z—2i)
GRS o &7 1z 1si
) = = 2mi(3e” +1) D) CURTEE A,
|z+3=4 (z—2i) R -2



Ciu 5 Gia st £ [f(t)] = F(p). Khang dinh nao sau day sai?

T
A) Néu f(t) 1a ham gdc tudn hoan véi chu ky T thi Z[f(t)] = _ j e Pl r@dr
1- e_Tp 0
. 0 khi 0<t @ _
B)N&u f(t)=1 0 USIST 8 fw2m) = (1) th L] =———— [P (t~sinnydi
t—sint khi rw<t<2rm -,
9y 2f
, ! |ZP=A _
C) L[5+ +6cos8t] = > 6p D)« { o 49} =9chTt —3shTt

p (p+4) p2+64

Cdu 6 Khang dinh nao sau day sai?
1 1
- 1

A) Khai trién Laurent ctia e>-> quanh diém bat thudng cd lap z, =2i 1a e=2 = zm
n=0 ni(z—~21

1

B) Khai trién Laurent ctia ham f (z) =(z—2i)*e>* quanh diém bét thuong co lap z,=2i la

/(@)= (2-2D) z '(Z 2i)" =Z:n'(z 2i)"” -4

n

1
. 74 . 1 c 1N o R A 5 \ . o
O) §>(z —~ 21)482‘21dz=27rl§ D)z, =2i 1a cyc di€m cap 4 ctia ham f(z) = (z - 2i)* e .
|z—2i|=8 :
Cdu 7 Véi diéu kién a,peR va a® +b*> =0, xét biéu dién hinh hoc cia cac so6 phirc (trén cing mot mit
phang phic): z, =a+ib, z, =(a+ib)e ° , z, =(a+ib)e ° , z; =(a+ib)e ° , z, =(a+ib)e ° .
Khéng dinh nao sau day sai?
A) z,,2,z2,,2,,z,¢6 biéu dién hinh hoc twong (mg v&i ndm dinh mot hinh ngil giac déu.
B) z,,z,,2,,2;,2,¢6 bicu dién hinh hoc twong ing v6i nim dinh mot ngdi sao nim canh déu.
O) z,,z,2,,25,2,c0 bi€u dién hinh hoc cung thudoc mot duong tron tdm la goc toa do 0(0,0).

D) z,,z,z,,2;,z, c6 bi€u dién hinh hoc twong tng vé1 bon dinh mot hinh vuong va z, =z,.

Céu 8 Cho s6 phifc z = i‘-i- i?"* + e Khi d6, phin thuc va phin 4o cla z 1a:
—i

A) Rez=1+¢€’cos3 , Imz=1+¢’sin3 C) Rez=2+¢€’cos3 , Imz=e’sin3

B) Rez=1+¢’cos3 , Imz=1-¢’sin3 D) Rez=2+¢e’cos3 , Imz =—¢’sin3

Ciu 9 Anh cta duong tron x> +y® =1 qua phép bién hinh w = 3—u+iv 1

z
A) Puong tron u® +v* =1, C) Buong tron u” +v* =9.
B) Duong tron u® +v* =3. D) Duodng thang v =-u .

Céu 10 Khang dinh nao sau déy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nita mit phing m¢ D = {z :Imz < 3}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

B) Néu hamu(x, y)diéu hoa va v(x, y) khong diéu hoa trén mién D thi ham £(z) = u(x,y)+ iv(x,y) khong
giai tich trén mién D.

C) Néu cdc ham u(x, y),v(x, y) diéu hoa trén mién D thi hAm f(z) = u(x,y)+ iv(x,y) gidi tich trén mién D.

D) Ham phic f(z) = u(x,y) + iv(x,y) kha vi trén mién D khi va chi khi cic ham u(x,y), v(x,y) kha vi va
thoa di€u kién Cauchy — Reimann trén mién D.



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
y"+8y'+7y =3 +sindt véi di€u kién y(0)=0 va y'(0)=0

Cdu 12 ( 1,5diém) Ap dung phép bién d8i Laplace gidi phuong trinh tich phan

t
y(0)= 8¢42 [ y(u)cos(t —u)du
0

Cau 13 (2 diém)
a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'_6y = 1 N .
_,,»dicukién x(0)=y(0)=0
X+ y'+7y =e

b) Tinh lim x(¢), lim y(¢). Xdc toa d6 gan ding trong mit phang Oxy clia diém M (x(¢); y(¢)) sau
khodng thdi gian t dd 16n.
Ghi chii : Cdn bé coi thi khéng duoc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thirc)
Tur cau 1 dén cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién d6i GI: 1.1, 1.2
Laplace giai phuong trinh vi phian, hé phuong trinh vi G2:2.1.3,2.1.3,2.14,24.3
phan rdi ing dung vao ddi song.

Ngay 28 thing 12 nam 2017
Thong qua B6 mon Toan
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Trudng H S pham Ky thuat TpHCM Py THI CUOI KY HOC KY I NAM HOC 2017-2018
KHOA ggﬁgﬁggjﬁ DUNG " MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
| M3 mo6n hoc: MATH 121201 Thoi gian: 90 phut (30/12/2017)
Dé thi gdm 3 trang Duoc phép sit dung tai liéu
M dé: 0010-3012-2017-0011-0100 (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)

Cdu 1 Khang dinh nao sau day sai?
1 R
1

A) Khai trién Laurent ctia e quanh diém bat thuong c6 1ap z, =2i 1a e*2 = Z—' (z—2i)
g nl(z—2i

n=

1

B) Khai trién Laurent ctia ham f(z)=(z-2i)*e? quanh diém bit thuong cb lap z, =2i 1a
=i !
'(Z 2i)" “nl(z—2i)""*

f@=(z-2 )Z

; , L
C) §(z - 2i)4ezzidz=27ti$ D)z, =2i 1a cyc di€m cap 4 cia ham f(z) = (z —2i)*e="% .

|z—2i[=8

Cédu 2 Khing dinh nio sau day sai?
A)Ham phitc f(z) = u(x,y)+ iv(x,y) bi chian (vé mudun) trén mién D khi va chi khi cdc ham thyc u(x,y),

v(X,y) bi chiin trén mién D.
B) Né&u ham phiic f(z)= u(x,y) +i v(x,y) khong bi chin (vé mudun) trén mién D thi v(x,y) khong bi chin

trén mién D.

C)Ham phiic f(z) = u(x,y) +i v(x,y) lién tuc trén mién D khi va chi khi cdc ham thuc u(x,y), v(x,y) lién
tuc trén mién D.

D) Cho ham bién phiic f(z)= u(x,y) +iv(X,y), zo = X +iyo va gid s cdc gidi han déu ton tai.
Khi d6: lim f(z) =limu(x,y)+1 limv(x,y).

7—>7Z9 X=X, XX
Y—Yo Y—=Yo

Cdu 3 Véi dicu kién a,b eR va a* +b*> %0, xét biéu dién hinh hoc cia cac s6 phirc (trén cing mot mat
2 4 67 i

phang phic): z, =a+ib, z, =(a+ib)e °, z, =(a+ib)e ° , z; =(a+ib)e ° , z, =(a+ib)e ° .

Khang dinh nao sau day sai?

A) z,.2,,2,,25,2z,¢6 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 img véi nim dinh mot ngdi sao nim canh déu.

O) z,,z,2,,25,2,€0 biéu dién hinh hoc cung thudoc mot duong tron tam la géc toa do 0(0,0).

D) z,,z,z,,2;,z, c6 bi€u dién hinh hoc twong ing v41 bon dinh mot hinh vuong va z, =z,.

Cédu 4 Cho s6 phifc z = i‘-i- i + e Khi d6, phin thuc va phan 4o cla z 1a:
—i

A) Rez=1+¢€’cos3 , Imz=1+¢’sin3 C) Rez=2+¢€’cos3 , Imz=e’sin3

B) Rez=1+¢€’cos3 , Imz=1-e¢’sin3 D) Rez=2+¢€’cos3 , Imz=—e’sin3

Céu 5 Khing dinh ndo sau diy sai?
A) Néu a 13 diém bat thudng cd ldp cla ham f(z) va lim f(z)=o0, lim(z—a)" f(z)=A4

(VGi0# A4 #o0) thi ala cyc di€m cAp m cda ham f(z).

-1-



3z .
B) z=2i la cyc diém cdp 2 ciia ham f(z)=<212
(z—2i)
3z . 3z .
C) € I = 2mi(3e” +1) D) € i =
‘z+3i‘:4 (Z - 21) ‘z+4i‘:2 (Z - 21)
Cau_6 Giasir £ [f(t)] = F(p). Khang dinh nio sau day sai?
T
A) Néu f(t) 12 ham gdc tudn hoan vé6i chu ky T thi Z[f(t)] = ;Ie_p Lf)at
1- e_T 0
. khi 0<t x
B)NGusr@=1 . 0 UST afe2n) = (1) th L] =—— [P (¢t~ sindr
t—sint khi rw<t<2rw l_e—np d
) 5 3| 6p | 22221 oonai s
C) L [5+Fe™ +6c0s8t]=—+—"+— D) 27| )2 49|
p (p+4) p +64 p

Cédu 7 Cho phuong trinh vi phan: y'—6y = u(t—27)e’ " (1) véi diéu kién ban diu y(0) = 8.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

2
+ Bién ddi Laplace hai v& phuong trinh (1 ) ta dugc: pY —6Y = = st 8 (2)
p j—

0. . 2 6_2"" 8

¢ Giai phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p=-6)(p-5 p-6
¢ Phan tich v& phai ciia (3) thanh phan thic don gidn ta duge: Y = e 27| —— 1|48
p=6 p-5) p-6

¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = (eﬁ("z”) - es("z”)u(t —27)+ 8"
A) Céch 1am sai, tinh todn sai, k&t qua sai. C) Cdch lam ddng, tinh todn ding, k&t qua ding.
B)Cach lam sai, tinh todn ding, két qud sai. | D)C4ch lam ding, tinh todn sai, k&t qua sai.

Céu 8 Anh cta duong tron x>+ y* =1 qua phép bién hinh w = Scuviv 1a

z
A) PBuong tron u® +v* =1. C) buong tron u® +v* =9.
B) Duong tron u® +v° =3. D) Puodng thing v=-u .

Cau 9 Khing dinh nio sau day sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nita mat phing mé D = {z:Imz < 3}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.
B) Néu hamu(x, y)diéu hoa va v(x, y) khong diéu hoa trén mién D thi ham f(z) = u(x,y)+ iv(x,y) khong
giai tich trén mién D.
C) Néu cdc ham u(x, y),v(x, y) diéu hoa trén mién D thi hAm £(z) = u(x,y)+ iv(x,y) giai tich trén mién D.
D) Ham phtc f(z) = u(x,y) + iv(x,y) kha vi trén mién D khi va chi khi cic ham u(x,y), v(x,y) kha vi va
thoa diéu kién Cauchy — Reimann trén mién D.

Céu 10 Trong mit phiang phirc, cho cac ham sd u(x,y)=7x>-7y* +3x, v=3y+14xy+5. Khing
dinh nao sau day diang?

A) u, v diéu hoa nhung khong 1a cac ham didu 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



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
y"+8)'+7y =3 +sindt véi di€u kién y(0)=0 va y'(0)=0

Cdu 11 ( 1,5diém) Ap dung phép bién d8i Laplace gidi phuong trinh tich phan

t
y(0)= 8¢42 [ y(u)cos(t —u)du
0

Cau 13 (2 diém)
a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'_6y = 1 N .
_,,»dicukién x(0)=y(0)=0
X+ y'+7y =e

b) Tinh lim x(¢), lim y(¢). Xdc toa d6 gan ding trong mit phang Oxy clia diém M (x(¢); y(¢)) sau
khodng thdi gian t dd 16n.
Ghi chii : Cdn bé coi thi khéng duoc gidi thich dé thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra cia hoc phin (vé kién thirc)
Tur cau 1 dén cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién d6i GI: 1.1, 1.2
Laplace giai phuong trinh vi phian, hé phuong trinh vi G2:2.1.3,2.1.3,2.14,24.3
phan rdi ing dung vao ddi song.

Ngay 28 thing 12 nam 2017
Thong qua B6 mon Toan
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PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 30/12/2017)

PHAN TRAC NGHIEM

Ma dé: 0010-3012-2017-0011-0001

Cau hoi 1 2 3 4 5 6 7 8 9 10
Trali | D | B | C | C | B | C | B|05%:C| B | DB
Mai dé: 0010-3012-2017-0011-0010
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tralsi | B | 050%);C| B |[DB*%| D | B | C | C | B | C
Mai dé: 0010-3012-2017-0011-0011
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i B C B | 05%*;C| B [DB#*)| D B C C
Mai dé: 0010-3012-2017-0011-0100
Cau hoi 1 2 3 4 5 6 7 8 9 10
Traloi | D.B(**) | B D B 0.5(*); C B C C C B
(*) TAt c4 bai thi déu dwgc 0.5 diém cau nay. (do 1i dinh may-+in+photo)
(**) ¢6 chon B-1a do 16i danh may ° z,=2i" thanh ‘z =i’ trong dé thi chinh thuc.
BAILAM PHAN TU LUAN
Céiu Noi dung Diém
hoi
Caull 1 diém
bit Y =Y(p) = Z[y(t)]. Bién di Laplace hai v& phuong trinh, dp dung tinh chat
tuyén tinh va tinh chit dao ham ham gdc ta dudc:
p2Y — py(0) — y'(0) + 8(pY — y(0))+ 7Y = Z[3+sin4t] 0.2
@Y(p2+8p+7)=%+ pzim 0,25d

3p° +4p+48

Y =
p(p+1)(p+7)(p* +16)

0,25d




Phan tich thanh phan thirc don gian

__ 3p'+4p+48 VA B C  Dp+4E 0,25d
pP(p+1)(p+7)(p°+16) p p+1 p+7 p>+16
Biéi ddi Laplace ngugc hai v& va 4p dung tinh chat tuyén tinh ta dudc
o - 1 1 1 p 4
t)= <'[Y]= £ '[A—+B +C +D +E
yo [Y] [ p p+l p+7 p’+16 p2+16]
& y(t)= A+Be'+Ce’ + Dcos4dt + Esin4t
Tim A B,C,D dua vao dzzlng thic: 0,5d
3p'+4p+48 A B C  Dp+4E
p(p+1)(p+7)(pP°+16) p p+1 p+7 p°+16
3x0°+4x0448 3 o 3x(-DP+4x(-D)+48 47
O+DO+7)0*+16) 7’ D1+ 7D((-1)> +16) 102
co 3x(=7)° +4x(=7)+48 _ 167
(D=7 +D((=7)* +16) 2730
Tur dang thuc (*)
Cho p=1: £:é+ B + ¢ +D2+4E
432 1 141 1+7 1°+16
13 A B C -2D+4E
Cho p=-2: —=—+ + + 5
50 —2 —241 —247 (27+16
Thay A:E,B:—4—7,C _ 167 vao hé trén rdi gidi tim D,E ta dwoc
7 102 2730
_ 32 _ 9
1105 1105
Vay nghiém phuong trinh vi phan 1a
y(t) = é—ﬂe_t +—167 e‘7t——32 cos4t — sin 4t
7 102 2730 1105 1105
Cdu 12 1,5d
Ap dung tich chap, phuong trinh dugc viét lai
y(t)= 8e™ +2y(t)*cost
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
Zy)]=Z[8e™ 42 Z[ y(t) *cost ]
8
Y = 2Z[y(t)] Z[cost
p+5+ [y(©] Z'[cost] 0.5




Y= > 42y 2p
p+5 p-+1 0,25d
Giai phuong trinh véi Y 13 4n ta dugc
8(p’+l) © A B(p-D+C A B C
= 2: + 3 = + + 3
(p+5(p-D"  p+5  (p-D p+5 p-1 (p-1
0,25d
Bién ddi Laplace ngudgc hai vé ta dugc nghiém
] . 1 1 1
t) = £'[Y]=<[A +B +C
VO = 7 )= A B C ]
& y(t) = Ae” +Be' +Cte™ 0,5d
Tim A B,C dua vao daelng thic (*)
s(p*+) © A B C
2 = + + 2
(p+5)(p-1)° p+5 p-1 (p-D
NS RN
9 9 3
A A X , A 1x 52 & 20 . 8,
Vay nghiém phuong trinh tich phan 1a y(t) = ?e + ?e + gte
Cdu 13 2d
bit X = Z[x], Y = Z[y]; bién d6i Laplace hai v& ta dugc:
1
R T X —6Y = — 0.5d
{ ZIxl-elyl=2] P 0
D+ 2yl 72 ll= 2] 7 s (pa v = !
p+2
3 p+14 _é+ B N C
N p(p+2)(p+6) p p+2 p+6 0.5d
___p-2 D _E F
p(P+2)(p+6) p Pp+2 p+6
] 1 1 1
o x=<"A—+B +C
Bién ddi ngudc hai v€ ta dudc: {X _{_I[X] & ‘13 p41-2 ler6
y=<"11 |y_v'ID—+E +F
p p+2 p+6
_ Ot 6t
) X=A+Be™ +Ce 0.5d
y=D+Ee™ + Fe
¢ Tim AB,C duavao
p+14 A B C
=—+ +
p(p+2)(p+6) p p+2 p+6
_ 0+14 7 B -2+14 3 o -6+14 1
0+2)0+6) 6’ (-2)(-2+6) 2° (-6)(-6+2) 3

_3-




¢ Tim D,E,F duavao
p-2 D E F
=—+ +
p(p+2)(p+6) p p+2 p+6
0-2 1 -2-2 1 . __ -6-2 _ 1

T0+2)0+6) 6 (-2)(2+6) 2 T (C6)(—6+2) 3

b)
lim x(t) = lim[A+Be™ +Ce™]= A lim y(t) = lim[D + Ee" + Fe ] =D

2 2

Sau khoang thoi gian t du 16n, toa do gan ding diém M 1a M (%;—%) .

0.5d
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