Trugng DH Su pham Ky thuat TpHCM PR THI CUOT KY HQC KY III NAM HQC 2015-2016
KHOA KHOA HOC CO BAN  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phut (9/8/2016)
Dé thi gbm 3 trang DPugc phép st dung tai liéu
Mi d&: 2016-0003-1008-0304-0001 (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)

Cdaul Chosophu’cz—;—oﬂ +e”' . Khi dé:
i

A) Rez =3 + cos9, Imz = 2-sin9
B) Rez =10 + c0s9, Imz = -sin9

C) Rez =3 + cos9, Imz = 2+sin9
D) Rez = 3+ c0s9, Imz = -2 — sin9

“3ilf, F={z:]z-2+6i<4}.

Cau 2 Trong mit phiang phiic cho cdc tip hop di€ém E = {z:|z—3| =

Khdng dinh nao sau ddy sai?
A) Tép E khong bi chin.
B) Tap F 12 tap bi chin,

C) Tap F 1a hinh tron déng tim 2-6i bdn kinh bang 4.
D) Tap E 1a dudng trung tryc ca doan thing ndi 3i véi 3.

Ciu 3 Khang dinh nao sau ddy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén hinh tron mé D =1{z:|z—z|<r| thi
ham f(z) =u(x,y) + iv(x,y) giai tich trén D .

B) Ham phuc f(z) = u(x,y) + iv(x,y) lién tuc trén mién D khi va chi khi cac ham u(x,y), v(x,y) lién tuc
trén mién D. ‘ .

C) Néu ham u(x,y) khong di€u hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cac ham u(x,y) va v(x,y) khong
kh4 vi trén mién D.

Cdu 4 Ham phic f(z) = _+W =u+iv c6 phan thuc va phan 4o la:
9x 9 9x -9
A)u= 2 2’V= 2y2 C)u= 2 2’V= 2 y2
x4y x4y x4y x4y
9x -7 ot k& 3 kha
Byu= >, v=— )’2 D) mét két qua khéc
X +y X +y

Céu5 Khing dinh ndo sau day sai?
A) Néu a 13 di€m bat thudng co6 lap cla ham f(z) va lim f(z)=o, lim(z—a)"f(z)=4

(vGi0# A4 #o0) thi ald cuc diém cAp m cda ham f(z2).

z
B) z=3i 1a cyc difm cdp 2 cla ham f(z)= 2" 1922
(z-30)
z z
C) (eZ _+31022 dz=27i Re{ej—;.ozzﬁ} D) e 410z dz = 27i(e* +10)
|z-4i[=3 ) (z—-3i) |z-4]= (2 - 3i)*

t
Cédu 6 DE giii phuong trinh tich phan: y(t)= ¢*'-10 j y(u)cos3(t —u)du ta lam nhu sau:

¢ Ap dung tich chip, phuong trinh tudng ducng vGi: 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]
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¢ Ap dung cong thic Borel ta dugc
Y = ;5 10Z[y(0)] L[cos3t] < Y = ——-10Y 2
p+

p+5 p°+9
2 2 +9
¢ Gidi phuong trinh v6i Y 12 &n ta dugc: Y = P
(p+D(p+9)(p+5)
Ao oz N A P . 2 A B C
¢ Phan tich thanh phan thdc don gian: Y= + + (vdi A, B, C = const ma chiing ta chua tim)

p+l p+9 p+5
¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = de”" + Be ' + Ce™
A) Céch lam sai, tinh todn ding, két qua sai. | C) Céch lam sai, tinh todn sai, két qua sai.
B) Cdch lam ding, tinh todn ding, k&t qué ding. | D) Cach lam ding, tinh todn sai, k&t qua sai.

Ciu 7 Gia st Z[f(t)] = F(p). Khang dinh nao sau day sai?

T
A)NEu f(t) 12 ham g6c tuan hoan véi chu ky T thi Z[f(t)] = ;TJ. e—p t f(t)dt
1- e_ P

. 0 khi O<t<nr
B)NEéu 1 (¢) = '
cos2t khi m<t<2rx

2n
va f(t+27) = () thi L[] =——— [e™P" cos2udr
1- e_2ﬂp 0

N ) t 3u _ p—3
Q) % H f(u)du}:? D) % U e Chzud”}— PTEE

0

Ciu 8 Trong mit phang phiic cho cac ham sé wu(x,y)=10xy—8x+3, v(x,y)=5y>—5x> -8y +6.
Khang dinh nao sau diy ding?

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

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

Céu 9 Cho phuong trinh vi phan: y'—8y = u(t—z)e’*™ (1) véi diéu kién ban diu y(0) = 10.
D& gii phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

—7p

¢ Bién d6i Laplace hai v€ phuong trinh (1 ) ta dudc: pY —8Y = e—3 +10 (2)
p —
0. < e < R eiﬂp 10

¢ Giai phuong trinh (2) v61 Y 1a 4n ta dugc : Y= + (3)

(p=-3)p-8 p-8
¢ Phan tich v& phai ciia (3) thanh phan thic don gidn ta duge: Y = ~e | —— 1|4 19
5 p—-8 p-3) p-8

¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = %(eg("”) - 63(’_”)14(t —7)+10e"

A)Céch 1am didng, tinh todn ding, két qua diing.
B)Céch lam sai, tinh todn ding, k&t qua sai.

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

Cau 10 Gia st £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 1a c4c hang s6. Khing dinh nio sau day sai?

A) 7 [af(t) + be(0)] = aF(p) + bG(p) B) %”T:F(p) +pG(p)] = af(t) +be(t)
10p + 8}
7 3 _ 8 4! 5 1| ———— | =10ch8t + sh8t
C);%[81+t4€3 +Sln5f]—?+(p+3)4+p2+25 D)C% p2_64

PHAN TU LUAN (5,0 diém)

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

2.



2
Dua vao két qua khai trién tim g6c haim dnh F(p) va tinh tich phan 7 = j;(ez ~1)dz .
‘z+i‘:5
Cdu 12 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan
{x‘+5 y=3

véi diéu kién x(0)=0vay(0)=0
x+y'-dy=e

3t

Cau 13 (2 diém)
a) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
y''+8y'+7y =2 +sin3¢ vdi diéu kién y(0)=0 va y'(0)=1
b) Chung t6 rang sau khoang thoi gian ¢ du 16n nghiém cta phuong trinh vi phan, () , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong duoc gidi thich d{f; thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phan (v kién thirc)
Tu 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: Khai trién dudc chudi Laurent, tinh dudc GI: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.14,243

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi
phuong trinh vi phan rdi ing dung vao ddi séng.

Ngay 8 thdng 8 nim 2016
Thong qua BO mon Todn









TRUGNG PH SU PHAM KY THUAT TP.HCM

. BO MON TOAN
PR THI CUOI KY HQC KY III NAM HOC 2015-2016
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 2016-0003-1008-0304-0001

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

Ho, tén sinh vién: ..........ccooeeivviieiiiiieen,

S6 bdo danh (STT):......... Phong thi: .........
Thoi gian : 90 phit (9/8/2016)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. Pai vé6i cac hé phudng trinh dai
sO tuy€n tinh thi chi can ghi k&t qud vao bai lam
ma khong can trinh bay cdch gidi.

Sinh vién nop lai deé thi cung voi
bai lam.

BAI LAM PHAN TRAC NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra 1oi

BAI LAM PHAN TU LUAN




Trugng DH Su pham Ky thuat TpHCM PR THI CUOT KY HQC KY III NAM HQC 2015-2016
KHOA KHOA HOC CO BAN  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phut (9/8/2016)
Dé thi gbm 3 trang DPugc phép st dung tai liéu
Mi d&: 2016-0003-1008-0304-0010 (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 Z[f(t)] = F(p). Khang dinh nao sau day sai?

T
A)NEu f(t) 12 ham g6c tuan hoan véi chu ky T thi Z[f(t)] = ;Ie_p t f(t)dt
l—e_Tp 0
. 0 khi O<t<nrm
B)Néu f(¢) = a f(t+2m) = f(t) thi Z[f(t 2td,
INew /) {COSZt khi rm<t<2rx vaf(t2m =10 thi Z1H0] = e Ie cosStdt
|1 F(p) Ie3“ch2udu = P 3
C) Z| [ fwdu| === D) £ P(p-3 %)
0

Céu 2 Trong mit phang phiic cho cac ham sé u(x,y)=10xy—8x+3, v(x,y)=5y"—5x> -8y +6.
Khang dinh nao sau diy ding?

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

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

Cédu 3 Cho phuong trinh vi phan: y'—8y = u(t—z)e’*™ (1) véi diéu kién ban diu y(0) = 10.
Dé€ gidi phuong trinh vi phin ndy ta 1am nhu sau: PatY = Y(p)= < [y(t)]

—p

¢ Bién d6i Laplace hai v€ phuong trinh (1 ) ta dudc: pY —8Y = —3 +10 2)
p —
o < P <R e_’q’ 10
¢ Giai phuong trinh (2) v61 Y 1a an ta dugc : Y= + (3)
(p-3)(p-8 p-8
¢ Phan tich v€ phdi ctia (3) thanh phén thic don gidn ta dugc: Y = le‘”p LS .
5 p—-8 p-3) p-8

¢ Bié&n ddi Laplace ngudc hai v& ta dugc nghiém: y = %(eg“”) —~ e“””)u(t —7)+10&"

A)Céch lam ding, tinh todn ding, két qua diing.
B)Céch lam sai, tinh todn dung, k&t qua sai.

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

Ciu 4 Gia st Z[f(t)] = F(p), £ [g(t)] = G(p) va a, b 1a cac hing s6. Khing dinh nio sau day sai?
A) 7 [af(v) + bg(t)] = aF(p) + bG(p) B) #"'[aF(p) +bG(p)] = af(t) +bg(t)
IOp +8
| _

C) L [8t+t'e™ +sin5t]:£2 s -t > D) #! 64} = 10ch81 + sht

p- (p+3) p +25

Céu5 Cho s6 phic z = %+ © + e Khi do:

—1

A) Rez =3 + c0s9, Imz = 2-sin9
B) Rez =3 + co0s9, Imz = 2+sin9

C) Rez =10 + c0s9, Imz = -sin9
D) Rez = 3+ c0s9, Imz = -2 — sin9

Cau 6 Trong mit phiang phiic cho cdc tip hop di€m E = {z:|z—3| =

“3ilf, F={z:]z-2+6i<4}.

Khdng dinh nao sau ddy sai?



A) Tap E khong bi chan. C) Tap F 1a hinh tron déng tAm 2-6i bén kinh bing 4.
B) Tép F 1a tdp bi chén. D) Tap E la dudng trung truc clia doan thing ndi 3i vdi 3.

Céu 7 Khiang dinh nao sau ddy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén hinh tron m& D= {z:|z - z,|<r} thi
ham f(z) =u(x,y) +iv(x,y) giai tich trén D .

B) Ham phuc f(z) = u(x,y) + iv(x,y) lién tuc trén mién D khi va chi khi cac ham u(x,y), v(x,y) lién tuc
tré,n mién D. . i

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

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cic ham u(x,y) va v(x,y) khong

kh3 vi trén mién D.

Cdu 8 Ham phiic f(z)——+W—u+1v c6 phan thuc va phin 3o la:
9x 9 9x -9

Au= ", v= 2y2 QOQu=—5—=5,v=— )’2
X +y X +y X +y X' +y
9x ~7 5t k&t qua khi

Byus -, v=— )’2 D) mot két qua khdc
x4y x4y

Cdu9 Khing dinh ndo sau diy sai?
A) Néu a 1a diém bAt thudng co6 lap clia ham f(z) va lim f(z) =0, lim(z—a)" f(z)=4

(v6i0# A+ o0) thi ala cuc diém cAp m clia ham f(z).

4
B) z=3i la cuc diém cp 2 cia ham f(z) =<2
(z-30)
y4
) (e_+102 dz=27i Re {e _+31022 ’311 ) e +10z iz = 27" +10)
i (230 (z=30) Az =30

t
Céu 10 DE gidi phuong trinh tich phan: y(t)= e -10 Iy(u) cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chap, phuong trinh tuong duong véi: y(t) = e -10y(t)*cos3t
¢ DPitY =Y(p) = Z[y(t)] va bién ddi Laplace hai v€ phuong trinh ta dudc
Zy®)]=ZL[e]-10 Z[y(t)*cos3t]

¢ Ap dung cong thitc Borel ta dugc
1

Y=—--10Z[y(t)] Z[cos3t] < Y = -10Y
p+5 p+5 P+ 9
. ’+9
¢ Gidi phuong trinh v6i Y 12 &n ta dugc: Y = P
(p+D(p+9)(p+5)
¢ Phan tich thanh phén thic don gidn: Y= 4 + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)

p+l p+9 p+5
¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = de”’ + Be ' + Ce™
A) Céch lam sai, tinh todn ding, két qua sai. | C) Céch lam sai, tinh todn sai, két qua sai.
B) Céch lam ding, tinh todn ddng, két qua ding. D) Céach lam ddng, tinh todn sai, két qua sai.

PHAN TU LUAN (5,0 diém)
2
Céau 11 (1,5 diém) Khai trién Laurent hAm F(p)=e” —1 quanh diém bat thudng co 1ap p = 0.

2.



2
Dua vao két qua khai trién tim g6c haim dnh F(p) va tinh tich phan 7 = j;(ez ~1)dz .
‘z+i‘:5
Cdu 12 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan
{x‘+5 y=3

véi diéu kién x(0)=0vay0)=0
x+y'-dy=e

3t

Cau 13 (2 diém)
a) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
y''+8y'+7y =2 +sin3¢ vdi diéu kién y(0)=0 va y'(0)=1
b) Chung t6 rang sau khoang thoi gian ¢ du 16n nghiém cta phuong trinh vi phan, () , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong duoc gidi thich d{f; thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phan (v kién thirc)
Tu 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: Khai trién dudc chudi Laurent, tinh dudc GI: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.14,243

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi
phuong trinh vi phan rdi ing dung vao ddi séng.

Ngay 8 thdng 8 nim 2016
Thong qua BO mon Todn









TRUGNG PH SU PHAM KY THUAT TP.HCM

. BO MON TOAN
PR THI CUOI KY HQC KY III NAM HOC 2015-2016
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 2016-0003-1008-0304-0010

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

Ho, tén sinh vién: ..........ccooeeivviieiiiiieen,

S6 bdo danh (STT):......... Phong thi: .........
Thoi gian : 90 phit (9/8/2016)

Luu ¥: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. Pai vé6i cac hé phudng trinh dai
sO tuy€n tinh thi chi can ghi k&t qud vao bai lam
ma khong can trinh bay cdch gidi.

Sinh vién nop lai deé thi cung voi
bai lam.

BAI LAM PHAN TRAC NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra 1oi

BAI LAM PHAN TU LUAN




Trugng DH Su pham Ky thuat TpHCM PR THI CUOT KY HQC KY III NAM HQC 2015-2016
KHOA KHOA HOC CO BAN  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phut (9/8/2016)
Dé thi gbm 3 trang DPugc phép st dung tai liéu
Mi d&: 2016-0003-1008-0304-0011 (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)

Cédu 1 DE giii phuong trinh tich phan: y(t)= ¢*'-10 j y(u)cos3(t —u)du ta lam nhu sau:
0
¢ Ap dung tich chip, phuong trinh tudng ducng vGi: y(t) = e -10y(t)*cos3t
¢ DPitY =Y(p) = Z[y(t)] va bién ddi Laplace hai v€ phuong trinh ta dudc
Zy®)]=ZL[e]-10 Z[y(t)*cos3t]
¢ Ap dung cong thitc Borel ta dugc
1

Y=—--10Z[y(t)] Z[cos3t] < Y = -10Y —
p+5 p+5 P +9
o ’+9
¢ Gidi phuong trinh vé6i Y 12 &n ta dugc: Y = P
(p+D(p+9)(p+5)
¢ Phan tich thanh phén thic don gidn: Y= 4 + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)

p+l p+9 p+5
¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = de”’ + Be ' + Ce™
A) Cédch lam sai, tinh todn ding, két qud sai. | C) Cdch lam sai, tinh todn sai, k&t qua sai.
B) Cdch lam ding, tinh todn ding, k&t qud ding. | D) Cach lam ding, tinh todn sai, k&t qua sai.
Ciau 2 Giasit Z[f(t)] = F(p). Khing dinh nao sau day sai?

T
A)N&u (1) 1a ham g&c tudn hoan véi chu ky T thi Z[f(0)] = — [e P fyr
1— e_Tp 0
. 0 khi O<t o
B)N&u /(1) = CUSIST G f(e2n) = £ th ZIR0]=———— [ P cos2udi
cos2t khi m<t<2m - 0
> t F 3u P -3
) % D f W“} =50 D)~ U ) Chzud”} P(p-3 -4
0

Céu 3 Trong mit phang phirc cho cac ham sd u(x,y)=10xy—8x+3, v(x,»)=5y"—5x>—8y+6.
Khing dinh nao sau dy ding?

A) udi€u hoa, v khong di€u hoa. C) uv giiéu hoa nhung khong la cac ham diéu hoa lién hop.
B) u, v la cdc ham di€u hoa lién hgp. | D) v diéu hoa, u khong diéu hoa

Cédu 4 Cho phuong trinh vi phan: y'-8y = u(t—z)e’™™ (1) véi diéu kién ban dau y(0) = 10.
Dé€ gidi phuong trinh vi phan nay ta 1am nhu sau: Piat Y = Y(p)= Z[y(t)]

—p

¢ Bién ddi Laplace hai v€ phuong trinh (1) ta dudc: pY —8Y = —3 +10 2)
p—
o < P <R e_’q’ 10
¢ Giai phuong trinh (2) v61 Y 1a an ta dugc : Y= + (3)
(p-3)(p-8 p-38
¢ Phan tich v€ phdi ctia (3) thanh phén thic don gidn ta dugc: Y = le‘”p LSS .
5 p—-8 p-3) p-8

-1-



¢ Bié&n ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(eg“”) —~ e“””)u(t —7)+10&"

A)Céch 1am ding, tinh to4n ding, két qua diing.
B)Céch lam sai, tinh todn dung, k&t qua sai.

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

Ciu 5 Gia sit Z[f(t)] = F(p), £ [g(t)] = G(p) va a, b 1a cac hing s6. Khang dinh nio sau day sai?

A) Z [af(t) + bg(t)] = aF(p) + bG(p) B) £ '[aF(p) +bG(p)] = af(t) +bg(t)
IOp +8
o 8 41 5 1| 2PN 10chSt + sh8t
) [8t+t4 - +Sln5f]:?+(p+3)4+p2+25 D) 5/ 64:| ¢ s

Cdu 6 Chosophu’cz—;—oﬂ +e”' . Khi dé:
i

A) Rez =3 + c0s9, Imz = 2-sin9
B) Rez =10 + c0s9, Imz = -sin9

C) Rez =3 + c0s9, Imz = 2+sin9
D) Rez = 3+ c0s9, Imz = -2 — sin9

“3ilf, F={z:z-2+6i<4}.

Cau 7 Trong mit phiang phiic cho cdc tip hop di€m E = {z:|z—3| =

Khdng dinh nao sau ddy sai?
A) Tép E khong bi chin.
B) Tap F 12 tap bi chin,

C) Tap F 1a hinh tron d6ng tim 2-6i bdn kinh bang 4.
D) Tap E 1a dudng trung tryc ca doan thing ndi 3i véi 3.

Ciu 8 Khang dinh nao sau ddy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén hinh tron m D= {z:|z - z,|<r} thi

ham f(z) =u(x,y) + iv(x,y) giai tich trén D .

B) Ham phuc f(z) = u(x,y) + iv(x,y) lién tuc trén mién D khi va chi khi cac ham u(x,y), v(x,y) lién tuc
trén mién D. ‘ .

C) Néu ham u(x,y) khong di€u hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) khdng kha vi trén mién D thi cac ham u(x,y) va v(x,y) khong
kh3 vi trén mién D.

Cdu 9 Ham phtc f(Z)__+W_u+1V c6 phan thuc va phan 4o 1a:
9x 9 9x -9
A)u= ——,v= 2y2 QOu=s5—=5,v=— y2
x4y x4y x4y x4y
9x -7 ot k& 3 kha
Byu= >, v=— y2 D) mét két qua khac
X +y X +y

Céu 10 Khing dinh ndo sau diy sai?
A) Néu a 1a diém bAt thudng co6 lap clia ham f(z) va lim f(z) =0, lim(z—a)" f(z)=4

(vGi0# A4 #o0) thi ald cuc diém cAp m cda ham f(z).

z
B) z=3i 1a cuc diém cdp 2 clia ham f(z) =< 1922
(z—-30)
410 e’ +10 e’ +10
C) T d=2m Res{ .22,311 D) — dz= 27i(e¥ +10)
(o33 (z-30) (z-30) 1243 (z—-30)

PHAN TU LUAN (5,0 di¢m)

Céu 11 (1,5 diém) Khai trién Laurent hAm F(p) = e? —1 quanh di€m bat thudng cd 14p p=0.



2
Dua vao két qua khai trién tim g6c haim dnh F(p) va tinh tich phan 7 = j;(ez ~1)dz .
‘z+i‘:5
Cdu 12 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan
{x‘+5 y=3

véi diéu kién x(0)=0vay(0)=0
x+y'-dy=e

3t

Cau 13 (2 diém)
a) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
y''+8y'+7y =2 +sin3¢ vdi diéu kién y(0)=0 va y'(0)=1
b) Chung t6 rang sau khoang thoi gian ¢ du 16n nghiém cta phuong trinh vi phan, () , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong duoc gidi thich d{f; thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phan (v kién thirc)
Tu 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: Khai trién dudc chudi Laurent, tinh dudc GI: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.14,243

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi
phuong trinh vi phan rdi ing dung vao ddi séng.

Ngay 8 thdng 8 nim 2016
Thong qua BO mon Todn
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Trugng DH Su pham Ky thuat TpHCM PR THI CUOT KY HQC KY III NAM HQC 2015-2016
KHOA KHOA HOC COBAN  \iON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phut (9/8/2016)
Dé thi gbm 3 trang DPugc phép st dung tai liéu

M3 dé: 2016-0003-1008-0304-1000 (Nop lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 dlem)

(Chon 1 trong cic ciu A, B, C, D roi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)
Céu 1 Trong mit phang phirc cho cac ham sd u(x,y)=10xy—8x+3, v(x,»)=5y"—5x>—8y+6.
Khing dinh nao sau dy ding?
A) u diéu hoa, v khong diéu hoa. C) u, v diéu hoa nhung khéng 13 cac ham diéu hoa lién hop.
B) u, v 1a cac ham diéu hoa lién hop. | D) v diéu hoa, u khong diéu hoa
Céu?2 Khing dinh ndo sau diy sai?
A) Néu a 13 di€m bat thudng co6 lap cla ham f(z) va lim f(z) =00, lim(z—a)" f(z)=4

(v6i0# A+ o0) thi ala cuc diém cAp m clia ham f(z).

4
B) z=3i Ia cyc diém cdp 2 cha ham f(z) =< 1%
(z-30)
e’ +10z e’ +10z &% +102 4
C) (2_3,2dZ=2ﬂiR€S|: _3.2,3l.:| ) _3'2d2= 27ﬂ(e3l+10)
e ) (=3) |z-4|=3 (z—30)

t
Cédu 3 DE giii phuong trinh tich phan: y(t)= ¢*'-10 j y(u)cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chip, phuong trinh tudng ducng vGi: y(t) = e -10y(t)*cos3t
¢ DPiatY =Y(p) = Z[y(t)] va bién ddi Laplace hai v& phuong trinh ta dugc
Zy®)]=ZL[e™]-10 Z[y(t)*cos3t]

¢ Ap dung cong thitc Borel ta dugc
1

Y=——-10Z[y(t)] Z[cos3t] < Y = -10Y —
p+5 p+5 p +9
2
¢ Giai phuong trinh vdi Y 13 4n ta dugce: Y = p+9
(p+D(p+9)(p+5)
A z ~ A /s .2 A B C .
¢ Phan tich thanh phan thitc don gian: Y= + + (vdi A, B, C = const ma chiing ta chia tim)

p+l p+9 p+5
¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = de”’ + Be ' + Ce™
A) Cdch Iam sai, tinh todn ding, két qud sai. | C) Cé4ch lam sai, tinh todn sai, k&t qua sai.
B) Cdch lam ding, tinh todn ding, k&t qué ding. | D) Cach lam ding, tinh todn sai, k&t qua sai.
Cau 4 Giasit Z[f(t)] = F(p). Khing dinh nao sau day sai?

T
A)NEu f(t) 12 ham g6c tuan hoan véi chu ky T thi Z[f(t)] = ;Ie_p t f(t)dt
l—e_Tp 0
y 0 khi O<t<rx 1 F
B)Néu 1(t) = a f(t+2n) = f(t) thi Z[f()] =——— | ¢ ' cos2td
INCu () {cosZt khi 7r<t<27zva (t¥2m) = £(0) th Z]HO] Ie cosStdt

N 3u _ P 3
C) ¥ L[f(u)du} = ? D) ¥ De ChZMdM} TR

-1-



Céu 5 Cho phuong trinh vi phan: y'—8y = u(t—z)e’*™ (1) véi diéu kién ban diu y(0) = 10.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

—7p

¢ Bién d6i Laplace hai v€ phuong trinh (1 ) ta dudc: pY —8Y = e—3 +10 (2)
p —
0. < L. <R eiﬂp 10
¢ Giai phuong trinh (2) v61 Y 1a an ta dugc : Y= + (3)
(p=-3)p-8 p-8
¢ Phan tich v& phai ciia (3) thanh phan thic don gidn ta duge: Y = ~e | —— 1|4 19
5 p—-8 p-3) p-8

¢ Bién d6i Laplace ngudc hai v€ ta dudc nghiém: y = %(eg("”) - 63(’_”)14(t —7)+10e"

A)Céch 1am ding, tinh todn ding, két qua diing.
B)Cach lam sai, tinh todn ding, k&t qu4 sai.

C)Céch 1am sai, tinh todn sai, k&t qua sai.

D)C4ch lam didng, tinh todn sai, k&t qud sai.

Ciu 6 Gia st £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 13 cac hang s6. Khang dinh nao sau ddy sai?

A) £ [af(t) + bg(t)] = aF(p) + bG(p) B) %IFF(p) +bG(p)] = af(t) +bg(t)
10p + 8}
7 Y _ 8 4! 5 1| ——— | =10ch8t + sh8t
C) L [8t+t'e” +s1n5t]—?+(p+3)4+p2+25 D) # D' —64

Ciu7 Cho s§ phic z= —° +i° + ¢ . Khi d6:

-1
A) Rez =3 + cos9, Imz = 2-sin9
B) Rez =3 + co0s9, Imz = 2+sin9

C) Rez =10 + co0s9, Imz = -sin9
D) Rez = 3+ c0s9, Imz = -2 — sin9

Cau 8 Trong mit phing phic cho cdc tip hop di€ém E = {z:|z—3| = |z—3i}, F = {z:|z—2+6i| < 4}.

Khdng dinh nao sau ddy sai?
A) Tép E khong bi chin.
B) Tap F 12 tap bi chin,

C) Tap F 1a hinh tron déng tim 2-6i bdn kinh bang 4.
D) Tap E 13 dudng trung tryc ca doan thing ndi 3i véi 3.

Ciu 9 Khang dinh nao sau dy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén hinh tron mé D =1{z:|z—z|<r| thi
ham f(z) =u(x,y) +iv(x,y) giai tich trén D .

B) Ham phuc f(z) = u(x,y) + iv(x,y) lién tuc trén mién D khi va chi khi cac ham u(x,y), v(x,y) lién tuc
tré,n mién D. . i

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

D) Néu ham phic f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cac ham u(x,y) va v(x,y) khong
kh4 vi trén mién D.

Cdu 10 Ham phic f(z) = 842 —u+iv cb phan thyc va phan 3o Ia:
z

—2
g
9x 9y 9x -9y
Au= 55—, v= 5 Ou=s 5—=5,v= 55—
x4y x4y x4y x4y
9x -7 A A 2 ,
Byu= >, v=— y2 D) mét két qua khac
X +y X +y

PHAN TU LUAN (5,0 diém)

Céu 11 (1,5 diém) Khai trién Laurent hAm F(p) = e? —1 quanh di€m bat thudng cd 14p p=0.



2
Dua vao két qua khai trién tim g6c haim dnh F(p) va tinh tich phan 7 = j;(ez ~1)dz .
‘z+i‘:5
Cdu 12 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan
{x‘+5 y=3

véi diéu kién x(0)=0vay(0)=0
x+y'-dy=e

3t

Cau 13 (2 diém)
a) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
y''+8y'+7y =2 +sin3¢ vdi diéu kién y(0)=0 va y'(0)=1
b) Chung t6 rang sau khoang thoi gian ¢ du 16n nghiém cta phuong trinh vi phan, () , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong duoc gidi thich d{f; thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phan (v kién thirc)
Tu 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: Khai trién dudc chudi Laurent, tinh dudc GI: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.14,243

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi
phuong trinh vi phan rdi ing dung vao ddi séng.

Ngay 8 thdng 8 nim 2016
Thong qua BO mon Todn
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PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 9/8/2016)

PHAN TRAC NGHIEM

Ma dé: 2016-0003-1008-0304-1000

Cauhoi | 1 2 3 4 5 6 7 8 9 10
Tra 15i B D B B A C A C D C

Ma dé: 2016-0003-1008-0304-0001

Cauhoi | 1 2 3 4 5 6 7 8 9 10
Tra 15i A C D C D B B B A C

Ma dé: 2016-0003-1008-0304-0010

Cauhoi | 1 2 3 4 5 6 7 8 9 10
Tra 15i B B A C A C D C D B

Ma dé: 2016-0003-1008-0304-0011

Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 1oi B B B A C A C D C D

BAI LAM PHAN TU LUAN
Cédu No§i dung Diém
hoi
Caull 1,5 diém
Khai trién Laurent
oy () 0,25d
Taco: e’ =) 2 = J
aco: e ; - ;n!p"
2
il © 2n 2 22 23
F(p)=e? —1== = 0 + —+
(el mt==d = 0 » 2y 3y
Phan déu Phan chinh
Vi phan chinh c6 v s sé hang nén p =0 1a diém bét thwong cbt yéu. 0.25d

-1-




o © 2" & 2"(n—1)!
Tim gbc cua F : F(p)= =
8 (P) (P) HZ:; nlp"  Saln-1)p"

y=E+Fe™ +Ge" + He”
¢ Tim 4,B,C,D duavao
2_ —_
3p’-8p-3 A B C D
p(p+3)(p+h(p-5 p p+3 p+l p-5
_ 3x0°-8x0-36 12 B_3x(—3)2—8(—3)—36__i
0+3)0+1)(0-5) 5° (-3)(-3+1)(-3-5) 16

Co 3(-1)* —8x(-1)-36 _25 3(5)* —8(5)-36 _ 1
(=D(=1+3)(=1-5) 12° 55+3)(5+1) 240

b

- - © 2n (l’l—l)' © 2ntn71
Si ! F = Ei ! =
(P {Z‘ n!(n—l)!p("_l)”} ,,Z:;n!(n—l)! 0,5d
2
Tinh tich phan: Vi ham sb f(z) = e7 -1 giai tich trén C\{0} va dwdng tron |z +4 =5
bao quanh diém b4t thwdng c6 18p z =0 nén ap dung thang duv ta dwoc
2 2
I =j3(5e —1)dz=27i Res[e? —1,0]=27 x2 = 4z 0.54
Caul2 1,5d
Pat X = Z[x] Y = Z[y]; bién ddi Laplace hai v& ta dudgc:
X+5Y—i
v vy W B
a2y -2 )=zl ] X +(p-4)Y = 0.5d
p+3
B 3p* —8p—36 4, B N C N D
o p(p+3)(p+H(p-5 p p+3 p+l p-5
__ p-3%»-9 _E_F G H
pp+3)(p+D(p-5 p p+3 p+l p-=5
Bié&n d6i nguge hai vé ta dugc: 0.5d
o x:fZ”[Al+B ! +C Lo p ! ]
{x—i [X]<:] p p+3 p+1 p-5
— ol
y=2"1Y] y:g“[ElJrF ' vo gt ]
p p+3 p+1 p—35
|{x=A+Be? +Ce" + De”
C{ 0.5d




¢ Tim E F,G,H duavao

-3p-9 _£+ F . G . H
p(p+3)(p+)(p-5 p p+3 p+l p-5

_0°-3x0-9 3 F—(_3)2_3X(_3)_9——i
C(0+3)0+1)0=5) 5 (3)(3+1)(=3-5) 16
_EDP3x(D-9 5 57-3x5-9 1

(-D(=1+3)(-1-5) 12’ 55+3)5+1) 240

Cau 13

2d

bat Y=Y(p) =
tuyén tinh va tinh chit dao ham ham gdc ta dudc:

P’Y = py(0)—'(0)+8(pY = 1(0))+ 7Y = Z[2+sin3(]

o Y(p? +8p+7)—£+ 3
p p>+9

+1

3 p+2p° +12p+18
p(p+D(p+7)(p*+9)

<Z[y(t)]. Bién d6i Laplace hai v& phuong trinh, dp dung tinh chat

0.5d

0.25d

Phan tich thanh phan thirc don gian

. pP+2pP+12p+18 (*)A B N C +Dp+3E
Cp(p+D(p+T(PP+9) p p+1 p+7 p’+9

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

N= = 2 atie vo b ip L Lk 3
y 2
p p+1 p+7 p +9 p +9

< y(t)= A+Be +Ce”’ + Dcos3t+ Esin3¢

Tim A4,B,C,D,E duva vao dazlng thic:

p+2p° +12p+18 (*)A B N C +Dp+3E
p(p+D)(p+T(p*+9) p p+1 p+7  p*+9

4 0° +2x0° +12x0+18 _ 2 B_(—1)3+2><(—1)2+12><(—1)+18 7

(T 42x (=T +12x(-T)+18 311
(DTN +9) 2436

O+1)0+7)0>+9) 7~ “D1+D(=1)>+9) 60

0.25d

0.5d




Tir dang thuc (*)

33 A4 B C D+3FE
Cho p= —=—+ + +—
160 1 1+1 1+7 1749
Cho p=-2 3_4, B  C +—2D2+3E
65 -2 =241 =247 (-2)"+9
2 7 311
Thay Ad==,B=-—,C=-—— vao hé trén rdi gidi tim D,E ta duwoc
7 60 2436
__ 6 g3
145 290

Vay nghiém phuong trinh vi phén la

27, 311 4 6

YO=2760¢ T3¢ 1a5°

s3t—ism3t
290
b)
Céch giai tbng quat nhw sau: y(t)= A+ Be™ +Ce™ + Dcos3t + Esin 3t

Vi lim(Be™ +Ce”’") =0 nén sau khodng th&i gian t da I&n thi nghiém phwong

t—>+0

trinh vi phan
y(t) ~ A+ Dcos3t+ Esin3t = A++D* + E* (\/70053t+\/751n3t)
bat sina=L cosa =

D
VD +E* VD + E?
y(t)~ A+~ D> + E* (sinacos3t +cosasin3t) = A+ D* + E* sin(3t + a)

Viy sau khoang thoi gian t da Ién thi nghiém phwong trinh vi phan, y(¢), xap
xi dao ddng diéu hoa theo thoi gian ¢ ¢é bién dd dao ddng VD> + E* quanh

diém can bang cé toa do y, = 4 =%.

0.5d
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