Triong PH Sut pham Ky thudt TpHCM P THI CUOI KY HQC KY I NAM HQC 2015-2016
KHOA KHOA HOC CO BAN  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201  Thoi gian : 90 phiit (7/6/2016)
Dé thi gdbm 3 trang DPugc phép st dung tai liéu
Ma d&: 0001-0111-0101-2016-0705-1657 (Nép 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 PHEN TRAC NGHIEM § trang 6)

Cdu I Khing dinh nio sau dy sai?

A) (cos + ising) ™ = cosn2¢ -isinn2¢ ,VneZ. B) Phuong trinh e = -2016 vd nghiém.

C) (cose £ ising)" = cosng +isinng, VneZ.

D) Cho hai s6 phitc khic 012 z, =1, ¢ 1, za=tsre 2.Khidé:z, =2, < { TR kez
@, =@ F2kr

Ciu 2 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 mé D = {z : |z—2i| < 9} thi
ham f(z) = u(x,y) + iv(x,y) giai tich trén D.

B) Ham phitc 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 diéu hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong gidi 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
thoa diéu kién Cauchy — Reimann trén mién D

Céu3 Cho s8 phitc z = il £+ e Khi do:

A) Rez =2 + cosb6, Imz = -sin6

B) Rez =10 + cos6, Imz = sin6

C) Rez =2 + cos6, Imz = sinb
D) Rez = 2+ cos6, Imz = -2 - sin6

b, F={z:|z+2-3i<8}.

Céu 4 Trong mit phing phic cho cdc tap hgp diém E ={z: lz+1-i|=|z—6i

Khdng dinh nao sau day sai?
A) Tap E khdng bi chin. C) Tap F 1a hinh tron m& tAm -2+3i bdn kinh biing 8.
B) Tap F1a la tip compact. | D) Tap E 1a dudng trung tryc cla doan thing ndi -1+i vdi 6i.

Cédu 5 Ham phic f(z) = i+i2 =u+iv c6 phan thyc va phin 4o 1a:
z

z
S5x Sy 3x -3y
A)u= 2 2 » V= 2 2 C) u= 2 2 » V= 2 2
X" +y X" +y X" +y X" +y
5x -5y ot k&t qua khi
B)u= —> v=—2 D) mot két qua khac
X" +y X" +y

Cdu 6 Khing dinh nao sau diy sai?
A) Néu a 1a diém bat thudng cod lap cda ham f(z) va lim f(z)=w, lim(z—a)"f(z)=4

(vGi0# A #o0)thialacyc diém cAp m ctia ham f(z).

z
B) z=3 la cuc di€ém cip 2 clia ham f(z) = (e +38)22
Z —
z z z
C) € rY =2 Res[LSZZ,Tv} ) b Lt s 2 +8)
|z—4i|=3 (Z - 3) (Z - 3) |z—4|=3 (Z - 3)



¢ oA . . A +3y=0 e A 1A .
Cdu 7 Bé giai h¢ phudng trinh vi phan: {x+ Y , vO1 diéu kién x(0)=y(0)= 0 ta lam nhu sau:

x+y+2y =1
XP+3Y =0

¢ Pat X=7[x] Y = Z[y] va bién d6i Laplace hai v€ ta dugc: { X+(P+2)y = 1
p

-3
T 1)
¢ Giai hé phuong trinh véi X, Y 13 4n ta dugc plp- . P+
Y=—o—-o—
(p—1Xp+3)
X =£+i+ ¢
¢ Phin tich thanh cdc phin thic don gidn ta duge 1 7 F~1 P*3v6i A B.C.D.Ela
Y=——+
P-1 P+3

céc hiing s6 ma & day ta khong tim.
v e . e i n x=A+Be' +Ce™
¢ Bién doi Laplace ngudc hai vé ta dugc nghi€ém . ,
y=Deé' +Ee™
Khing dinh nio sau diy ding?
A) Cédch lam ding, tinh todn ding, két qué ding.
B) Céch lam ding, tinh todn sai, k€t qud ding. | D) Cach lam ding, tinh todn sai, k&t qua sai.
Ciau_8 Gia st £ [f(t)] = F(p). Khang dinh nao sau ddy sai?

C) C4ch lam sai, tinh todn sai, két qua sai.

T
A)N&u f(t) 12 ham gdc tudn hoan véi chu ky T thi Z[f(t)] = _ [P fydr
l—e_T 0
. inSt  khi 0<t no
BINGu £ =" " T G pem) = £(0) thi Z[E0] =———— [ ¢ sinStds
0 khi nm<t<2rz l_e—ﬂpo
, f 1
\, F 1 fe -
Q) 7 [I f (“W‘}:(Tp) D)~ De Shz”d”} P((p—37 4
0

Ciu 9 Trong mit phing phirc, cho cac ham sd u(x,y)=4x> —4y* +3y+6, v=8xy—3x+6. Khing
dinh nao sau day diung?

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

B) u, v 13 cic ham diéu hoa lién hop. | D) v didu hoa, u khong diéu hoa

Cédu 10 Cho phuong trinh vi phan: y'=5y = u(r—27)e*“?” (1) véi diéu kién ban diu y(0) = 7.
D& gidi phuong trinh vi phan ndy ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

-2
¢ Bié€n ddi Laplace hai v& phuong trinh (1) ta dugc: pY —5Y = < 3 +7 2)
p —

o . 2 €_2ﬂp 7

¢ Giai phuong trinh (2) v6i Y 1a an ta dudc : Y= + (3)
(p=3(p-5 p-5
¢ Phan tich v& phdi ctia (3) thanh phan thitc don gidn ta dugc: Y = le‘z’”f’ LS S I
2 p-5 p-3) p-5

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(e”‘z’” - es“‘z”)u(t -27)+7¢e”

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

.



PHAN TU LUAN (5,0 diém)

Céau 11 (1 diém) Khai trién Laurent hAm f(z) = (z—i)’e>~ quanh di€m b4t thudng c6 1ap z=i.

1
Phén loai diém bat thuong ¢6 1ap z=i. Tinh tich phan 7 = §(z —i)edz.

|z+2i|=6

Cdu 12 (2 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

t
y()= T+e> - 10 j y(u)cos3(t —u)du
0

Tinh lim y(r) rdi dua vao két qua d6 xdc dinh gid tri (gin ding) clia y(¢) sau khodng thdi gian ¢
t—>+0

du 16n.
Cau 13 (2 di¢m)

a) Ap dung phép bién d6i Laplace gidi phuong trinh vi phan
y'+5y'+4y =1+sin2r v6i didu kién y(0)=0 va »'(0)=1

b) Ching t6 rang sau khoang thdi gian ¢ di 16n nghiém cta phuong trinh vi phan, y(¢) , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xéac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong dugc gidi thich d‘é thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Tir cau 1 dén ciu 10 Gl: 1.1, 1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,243
Cau 11: Khai trién dugc chudi Laurent, tinh dugc GI: 1.1, 1.2

thing du va dp dung tinh tich phan.

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi

phuong trinh vi phan r6i tng dung vao ddi sdng.

G2:2.1.3,2.1.3,2.14,2.43

Ngay 3 thdng 6 nam 2016
Thong qua BO mon Toan










TRUONG PH SU PHAM KY THUAT TP.HCM

BO MON TOAN

Dﬁ THI CU6I KY HQOC KY I NAM HQOC 2015-2016
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 0001-0111-0101-2016-0705-1657

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

Ho, tén sinh vién: ..........ccccooeeiiiiiiiin...

Phong thi: ..........
Thoi gian : 90 phut (7/6/2016)

Luu §: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. D6i vdi cdc hé phuong trinh dai
sO tuyén tinh thi chi cAn ghi két qua vao bai lam
ma khong cin trinh bay cdch gidi.
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bai lam.
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Trudng DH S pham Ky thudt TR HCM i THI CUOT KY HOC KY I NAM HQC 2015-2016
KHOA KHOA HOC CO BAN VAN, HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

BO MON TOAN Mi mén hoc: MATH 121201  Thoi gian : 90 phiit (7/6/2016)
Dé thi gdbm 3 trang DPugc phép st dung tai liéu

Ma dé: 0010-0111-0101-2016-0705-1657 (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 PHEN TRAC NGHIEM § trang 6)

Céu 1 Trong mat phang phtc, cho cac ham sd u(x,y)=4x>—4y> +3y+6, v=8xy—3x+6. Khing
dinh nao sau day dang?

A) u diéu hoa, v khong diéu hoa. C) v diéu hoa, u khong diéu hoa.

B) u, v 13 cic ham diéu hoa lién hop. | D) u, v diu hoa nhung khong 14 cdc ham diéu hoa lién hop.

x+3y=0

Céu 2 D€ gidi hé phuong trinh vi phﬁn:{ , v6i diéu kién x(0)= y(0)= 0 ta lam nhu sau:

x+y+2y =1
o ) XP+3Y =0
¢ Pat X =[x} Y = [y] va bi€n ddi Laplace hai v& ta duge: 1y (p, o)y - L
P

-3
- r3)
¢ Giai hé phuong trinh véi X, Y 13 4n ta dugc plp- . Pt
Y=o
(p—-1)Np+3)
v A, B _C
¢ Phan tich thanh cdc phan thic don gidn ta dudc r 1 EP +3 v6i A, B, C, D, E Ia
“P-1 P+3

céc hiing s6 ma & ddy ta khong tim.
¢ Bién ddi Laplace ngugc hai vé ta dugc nghiém {x = A+ Be'+Ce™
y=Deé' +Ee™
Khing dinh nio sau diy ding?
C) Céch lam sai, tinh todn sai, két qua sai.
D) Cé4ch lam ding, tinh todn sai, két qud sai.

Cau 3 Giastr £ [f(t)] = F(p). Khang dinh nao sau ddy sai?

A) Cé4ch lam ding, tinh todn ding, két qué ding.
B) Ciach lam dung, tinh todn sai, k€t qué ding.

A)N&u f(t) 1a ham gdc tudn hoan véi chu ky T thi Z[f()] = _ [P fydr
1_e_TP 0
sin 5¢ khi O<t<nrm 1 i

B)N&u £(r) = A f(t+271) = f(0) thi Z[f(D)] = ~P gin 5tdy
INEu () {O khi m<t<2r va f(t2m) = (0 i ZH0)] 1_8_ _([8 o

1

Cédu 4 Cho phuong trinh vi phan: y'=5y = u(t —27)e* ™ (1) véi diéu kién ban dau y(0) = 7.
D& gidi phuong trinh vi phan ndy ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

-2
¢ Bién ddi Laplace hai v& phuong trinh (1 ) ta dudc: pY —5Y = +7 2)

p-3
-1-



2
e 7

¢ Gidi phuong trinh (2) v6i Y la 4n ta dugc : Y= + 3)
(p=-3)p-5 p-5

¢ Phan tich v& phdi cla (3) thanh phan thifc don gidn ta duge: Y = le‘z”p 1 + !
2 p—-5 p-3) p-5

¢ Bién d6i Laplace ngugc hai v€ ta duge nghiém: y = %(e““z’” - es“‘z”)u(t -27)+7¢e”

A)Céch lam ding, tinh todn ding, k&t qud ding. | C)Cdch 1am sai, tinh todn sai, k&t qué sai.

B)Céch lam sai, tinh todn ding, két qué sai. | D)Céch lam ding, tinh todn sai, két qua sai.

Cdu 5 Khing dinh nao sau day sai?

A) (cos@ + ising) ™ = cosn2¢ -isinn2¢ ,VneZ. B) Phuong trinh e =-2016 vO6 nghiém.

C) (cosp +ising)" = cosng *isinng, VneZ.

D) Cho hai s6 phitc khdc 013 7, =1, e 1, Zz=tre 2.Khid6:2,=2, < { TR ez

Q, =@, F2kn

Ciu 6 Khang dinh nao sau dy sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda didu kién (C-R) trén hinh tron mo D = {z:|z 21| < 9} 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 dicu 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 cic ham u(x,y) va v(x,y) khong
thoa diéu kién Cauchy — Reimann trén mién D

Céu7 Cho s6 phic z = ii+ i+ Khi dé:

A) Rez =2 + cos6, Imz = -sin6 C) Rez =2 + cos6, Imz = sin6

B) Rez = 10 + cos6, Imz = sin6 D) Rez = 2+ cos6, Imz = -2 - sin6

b, F={z:|z+2-3i<8}.

Céu 8 Trong mit phing phtc cho céc tap hop diém E={z: |z+1-i| =|z—6i
Khdng dinh nao sau day sai?

A) Tap E khong bi chédn. C) Tap F 1a hinh tron mg tAm -2+3i bdn kinh béng 8.

B) Tap F 12 1 tAp compact. | D) Tap E 13 dudng trung truc cia doan thing ndi -1+i v4i 6i.

Cdu 9 Ham phic f(z) = 2+ 2 =u+iv c6 phin thyie va phan do la:
z

z
. 5x Sy . 3x =3y
A)u_x2+ V=T 2 O u= 2 V=T 2
y X"ty X" +y X" +y
5x -5 ot k&t qui kha
B)u= 2 v=— y2 D) mdt k€t qua khac
X“+y X +y

Cdu 10 Khéng dinh ndo sau day sai?
A) Néu a 13 diém bat thudng cd ldp cda ham f(z) va lim f(z)=c0, lim(z—a)"f(z)=4

(VGi0 = A+ o0) thiala cuc diém cdp m cla ham f(z).

z
B) z=3 la cyc di€m cip 2 cia ham f(z) = (e +38)22
Z —
e’ +8z e’ +8z e’ +8z 3
O) ———>dz=2m Res| ——=,3 D) ~dz= 27i(e’ +8)
|z—4i]=3 (z-3) (z-3) |z—4|=3 (z-3)



PHAN TU LUAN (5,0 diém)

Céau 11 (1 diém) Khai trién Laurent hAm f(z) = (z—i)’e>~ quanh di€m b4t thudng c6 1ap z=i.

1
Phén loai diém bat thuong ¢6 1ap z=i. Tinh tich phan 7 = §(z —i)edz.

|z+2i|=6

Cdu 12 (2 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

t
y()= T+e> - 10 j y(u)cos3(t —u)du
0

Tinh lim y(r) rdi dua vao két qua d6 xdc dinh gid tri (gin ding) clia y(¢) sau khodng thdi gian ¢
t—>+0

du 16n.
Cau 13 (2 di¢m)

a) Ap dung phép bién d6i Laplace gidi phuong trinh vi phan
y'+5y'+4y =1+sin2r v6i didu kién y(0)=0 va »'(0)=1

b) Ching t6 rang sau khoang thdi gian ¢ di 16n nghiém cta phuong trinh vi phan, y(¢) , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xéac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong dugc gidi thich d‘é thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Tir cau 1 dén ciu 10 Gl: 1.1, 1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,243
Cau 11: Khai trién dugc chudi Laurent, tinh dugc GI: 1.1, 1.2

thing du va dp dung tinh tich phan.

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi

phuong trinh vi phan r6i tng dung vao ddi sdng.

G2:2.1.3,2.1.3,2.14,2.43

Ngay 3 thdng 6 nam 2016
Thong qua BO mon Toan
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Luu §: Sinh vién lam bai thi 1an lugt trén
trang 6, 5, 4,3. D6i vdi cdc hé phuong trinh dai
sO tuyén tinh thi chi cAn ghi két qua vao bai lam
ma khong cin trinh bay cdch gidi.

Sinh vién nop lai de thi cung voi
bai lam.

BAI LAM PHAN TRA C NGHIEM
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BAI LAM PHAN TU LUAN




Triong PH Sut pham Ky thudt TpHCM P THI CUOI KY HQC KY I NAM HQC 2015-2016
KHOA KHOA HOC CO BAN  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201  Thoi gian : 90 phiit (7/6/2016)
Dé thi gdbm 3 trang DPugc phép st dung tai liéu
Mi dé: 0011-0111-0101-2016-0705-1657 (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 PHEN TRAC NGHIEM § trang 6)

Céu 1 Ham phic f(z) = 2+-2 = u+iv c6 phin thuc va phin 4o Ia:

2 |
_ 5x _ Sy _ 5x =5y
A)u= 2 0 VE 2 O u= 2 0 VE 2
X" +y X" +y X" +y X +y
3x -3 ot k& aui kha
B)u= —— v=— y2 D) mot két qua khac
X" +y X" +y

Cdu 2 Khing dinh ndo sau day sai?
A) Néu a la di€m bat thudng co6 1dp cla ham f(z) va lim f(z)=c0, lim(z—a)"f(z)=4

(V10 # A # ) thi a 1a cuc di€m cip m cda ham f(z).

z
B) z=3 I cyc di€m cip 2 cla ham f(z) = (e *38)22
Z —
e’ +8z e’ +8z e’ +8z
O ————dz=2nm Res{ > ,3} D) ~dz= 27i(e’ +8)
|z—4i|=3 (Z - 3) (z-3) |z—4|=3 (Z -3)
Cdu 3 Khing dinh ndo sau dy sai?
A) (cos@ + ising)™" = cosn2¢ -isinn2¢ ,VneZ. B) Phuong trinh ¢ =-2016 vO6 nghiém.
C) (cosg + isin)" = cosng *isinng, VneZ.
D) Cho hai s8 phitc khic 013 z, =1, ¢ 1, za=tre 2.Khidé:z, =2, < { TR vez
0, =@ F2kn

Cau 4 Khing dinh nao sau day sai?

A) 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. . .

B) 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.

C) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén hinh tron mé D = {z |z —2i| < 9} thi
ham f(z) =u(x,y) +iv(x,y) gidi tich trén D.

D) Néu ham phic 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
thoa diéu kién Cauchy — Reimann trén mién D

Céu5 Cho s6 phic z = il_+i7 + e Khi do:

A) Rez =2 + cos6, Imz = -sin6

B) Rez =10 + cos6, Imz = sin6

C) Rez =2 + cos6, Imz = 2-sin6
D) Rez = 2+ cos6, Imz = -2 - sin6

Cau 6 Trong mit phing phifc cho cic tip hgp diém E = {z:|z+1—i| =|z—6i}, F = {z:|z+2—3i| <8},

Khdng dinh nao sau ddy sai?
A) Tap F1a 1a tdp compact. | C)Tap F 1a hinh tron m& tdm -2+3i bdn kinh bing 8.
B) Tap E khong bi chédn. D) Tap E la dudng trung truc clia doan thing ndi -1+i vdi 6i.

-1-



Céu 7 Trong mat phang phtc, cho cic ham sé u(x,y)=4x>—41>+3y+6, v=_8xy—3x+6. Khing
dinh nao sau day dung?

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

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

Cdu 8 Cho phuong trinh vi phan: y'-5y = u(t —27)e’ ™ (1) véi diéu kién ban dau y(0) = 7.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

2
¢ Bién d8i Laplace hai v& phudng trinh (1) ta dudc: pY —5Y = < 3 +7 ()
p —
co. . ? e_ZﬂP 7
¢ Giai phuong trinh (2) v6i Y 12 an ta dugc : Y= + 3)
(p=3)(p=5 p-5
o Phan tich v& phdi cdia (3) thanh phan thitc don gidn ta duge: Y = ~e2?| ——— 1|47
p-5 p-3) p-5

¢ Bié&n d6i Laplace ngugc hai vé€ ta dugc nghiém: y = %(e”‘“) —~ es“‘z”)u(t —27)+7¢"

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

C)C4ch lam sai, tinh todn sai, két qua sai.
D)C4ch lam diing, tinh to4n sai, két qu4 sai.
x+3y=0
x+y+£2y=1

Céu 9 D€ gidi hé phuong trinh vi phﬁn:{ , v6i diéu kién x(0)= y(0)= 0 ta I1am nhu sau:

XP+3Y =0

¢ Pat X=7[x] Y = Z[y] va bién d6i Laplace hai vé€ ta dugc: {X +(P+2)¥ _1
p

-3
)
¢ Giai hé phuong trinh v6i X, Y 12 4n ta dugc pp ‘1 P
Y —

(p-1)Np+3)

X =£+i+ ¢
¢ Phén tich thanh cdc phan thic don gidn ta dugc p DP -1 EP +3 i A, B,C.D,Ela

Y=—""o
P-1 P+3

cdc hiing s6 ma & ddy ta khong tim.
¢ Bién ddi Laplace ngugc hai v& ta dugc nghiém {x = A+ Be'+Ce™
y=Deé' +Ee™
Khing dinh nio sau diy ding?
A) Céch lam ding, tinh todn ding, két qui ding. C) C4ch lam sai, tinh to4n sai, két qu4 sai.
B) Cidch lam diing, tinh todn sai, k€t qud ding. | D) C4ch 1am ding, tinh todn sai, k&t qué sai.
Ciu 10 Gia st Z[f(t)] = F(p). Khang dinh nao sau dy sai?

T
A)NEu £(6) 1a ham g6c tudn hoan véi chu ky T thi Z[f(0)] = — [P ryr
1- e_T 0
. inSt  khi 0 n
BINGu (=1 PTG fam) = () thi 2] =———— [ P sin St
0 khi m<t<2rm l_e—anO
' t 1
N F _ 3u - -
Q) % [J / (“W’} -0 D)~ [I ’ Shz”d”} P(p-3 9
0

.



PHAN TU LUAN (5,0 diém)

Céau 11 (1 diém) Khai trién Laurent hAm f(z) = (z—i)’e>~ quanh di€m b4t thudng c6 1ap z=i.

1
Phén loai diém bt thuong c6 1ap z=i. Tinh tich phan I = §(z —i)edz.

|z+2i|=6

Cdu 12 (2 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

t
y()= T+e> - 10 j y(u)cos3(t —u)du
0

Tinh lim y(r) rdi dua vao két qua d6 xdc dinh gid tri (gin ding) clia y(s) sau khodng thdi gian ¢
t—>+0

du 16n.
Cau 13 (2 di¢m)

a) Ap dung phép bién d6i Laplace gidi phuong trinh vi phan
y'+5y'+4y =1+sin2r v6i didu kién y(0)=0 va »'(0)=1

b) Ching t6 rang sau khoang thdi gian ¢ di 16n nghiém cta phuong trinh vi phan, y(¢) , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xéac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong dugc gidi thich d‘é thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Tir cau 1 dén cau 10 Gl: 1.1, 1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,243
Cau 11: Khai trién dugc chudi Laurent, tinh dugc GI: 1.1, 12

thing du va dp dung tinh tich phan.

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi

phuong trinh vi phan r6i tng dung vao ddi sdng.

G2:2.1.3,2.1.3,2.14,2.43

Ngay 3 thdng 6 nam 2016
Thong qua BO mon Toan
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Triong PH Sut pham Ky thudt TpHCM P THI CUOI KY HQC KY I NAM HQC 2015-2016
KHOA KHOA HOC CO BAN  \iON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

BO MON TOAN Mi mén hoc: MATH 121201  Thoi gian : 90 phiit (7/6/2016)
Dé thi gdbm 3 trang DPugc phép st dung tai liéu

Mi dé: 0100-0111-0101-2016-0705-1657 (Nop lai dé nay)
PHAN TRA C NGHIEM LUA CHON (5,0 di€m)
(Chon 1 trong cic cau A, B, C, D rdi dién vao BAI LAM PHEN TRAC NGHIEM § trang 6)
Cau 1 Giast £ [f(t)] = F(p). Khing dinh nao sau ddy sai?

T
A)N&u f(t) 12 ham gdc tudn hoan véi chu ky T thi Z[f(t)] = _ [P fydr
1_e_TP 0
. in 5¢ khi 0<t T
BINGu £ =" " T G fem) = £(0) thi Z[E0] =———— [ ¢ sinStds
0 khi nm<t<2rz l_e—ﬂpo
¢ [ 1
~ F | e sh2 =
Q) 7 [I f W“}:(Tp) D)~ De ) ”d”} P((p—37 4
0
Céu 2 Trong mit phing phirc, cho cic ham sd u(x,y)=4x> —4y* +3y+6, v=8xy—3x+6. Khing
dinh nao sau day ding? . ‘
A) udi€u hoa, v khong diéu hoa. C) v diéu hoa, u khong dicu hoa.
B) u, v 14 cidc ham diéu hoa lién hgp. | D) u, v diéu hoa nhung khong 1a cac ham diéu hoa lién hop.

4 e 9. A ~ . A ' 3 = O 2,0 LN [N N
Cdu 3 bé giai hé phuong trinh vi phan: {x+ )j yo1’ véi dieu kién x(0)= y(0)= 0 ta lam nhu sau:
X+ y+2y=

XP+3Y =0
¢ Pit X=<[x] Y = Z[y] va bién d6i Laplace hai v€ ta dugc: X+(P+2)Y = 1
p

X = _—3
¢ Giai hé phuong trinh v6i X, Y 12 4n ta dugc plp ‘11)(17 +3)
Y= —
(p-1Np+3)
¢ Phan tich thanh cdc phan thic don gidn ta dudc P -1 Ef’ *3 V6iA,B,C,D,E Ia
P-1 P+3

céc hiing s6 ma & ddy ta khong tim.
« A7 A . A A X = A + Bet + Ce_3t
¢ Bién doi Laplace ngudc hai vé ta dugc nghi€ém ,
y=Deé' + Ee™

Khing dinh nio sau diy ding?

A) Céch lam dudng, tinh todn ding, k&t qua dung. C) C4ch lam sai, tinh to4n sai, két qu4 sai.
B) Cédch lam ding, tinh todn sai, k€t qud ding. | D) Cdch lam didng, tinh todn sai, k&t qua sai.
Cédu 4 Cho phuong trinh vi phan: y'=5y = u(t —27)e* ™ (1) véi diéu kién ban dau y(0) = 7.

D& gidi phuong trinh vi phan ndy ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

-2
¢ Bién ddi Laplace hai v& phuong trinh (1 ) ta dudc: pY —5Y = +7 2)

p-3
-1-



2
e 7

¢ Gidi phuong trinh (2) v6i Y la 4n ta dugc : Y= + 3)
(p=3)p-5 p-5
¢ Phan tich v& phdi cla (3) thanh phan thifc don gidn ta duge: Y = le‘z”p 1 + !
2 p—-5 p-3) p-5

¢ Bién d6i Laplace ngugc hai v€ ta duge nghiém: y = %(e““z’” - es“‘z”)u(t -27)+7¢e”

A)Céch lam ding, tinh todn ding, k&t qud ding. | C)Cdch 1am sai, tinh todn sai, k&t qué sai.
B)Céch lam sai, tinh todn ding, két qué sai. | D)Céch lam ding, tinh todn sai, két qua sai.
b, F={z:|z+2-3i<8}.

Céu 5 Trong mit phing phtc cho cdc tap hop diém E={z: |z+1-i|=|z—6i
Khdng dinh nao sau day sai?

A) Tap E khong bi chédn. C) Tap F 12 hinh tron m& tAm -2+3i bdn kinh bing 8.

B) Tap F1a la tip compact. | D) Tap E 1a dudng trung tryc clia doan thing ndi -1+ vdi 6i.

Cédu 6 Ham phic f(z) = i+ﬁ =1u+iv c6 phan thyc va phin 4o la:
zZ |z
S5x 5 3x -3
A)u= 2 2,V= 2y2 C)u= 2 2,V= 2 yZ
x*+y x*+y x*+y x*+y
B) u= 5x V= —5)/' D) Illf:)t ké,t qllf?l khac

x2+y2 x2+y2

Céu 7 Khing dinh nio sau diy sai?
A) Néu a 13 diém bat thudng cd lap cda ham f(z) va lim f(z)=c, lim(z—a)"f(z)=4

(V610 = A #o0) thiala cuc diém cdp m cia ham f(z).

z

B) z=3 la cuc diém cip 2 clia ham f(z) = (e +38)22
o

e’ +8z e’ +8z e’ +8z 3
0) Z T =2 Res{—z,s} D) § —dz= 27i(e’ +8)
|2—4i|=3 (z-3) (z— 3) |z—4]=3 (z-3)
Ciu 8 Khing dinh nio sau day sai?
A) (cos@ + ising)™" = cosn2¢ -isinn2¢ ,VneZ. B) Phuong trinh ¢ = -2016 vd nghiém.

C) (cose tisin@)" = cosng *isinng, VneZ.

h=n

D) Cho hai s6 phitc khac 013 z; =1, e !, Za=tre 2.Khid6:z, =2, < { keZ

0, =@ F2kn’
Ciau 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 hinh tron mé D = {z : |z - 2i| < 9} thi
ham f(z) =u(x,y) +iv(x,y) gidi tich trén D.

B) Ham phiuc 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 phic 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
thoa diu kién Cauchy — Reimann trén mién D

Céu 10 Cho s& phic z = %# + e . Khi d6:

A) Rez =2 + cos6, Imz = -sin6 C) Rez =2 + cos6, Imz = sin6

B) Rez = 10 + cos6, Imz = sin6 D) Rez = 2+ cos6, Imz = -2 - sin6

.



PHAN TU LUAN (5,0 diém)

Céau 11 (1 diém) Khai trién Laurent hAm f(z) = (z—i)’e>~ quanh di€m b4t thudng c6 1ap z=i.

1
Phén loai diém bat thuong ¢6 1ap z=i. Tinh tich phan I = §(z —i)edz.

|z+2i|=6

Cdu 12 (2 diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan

t
y()= T+e> - 10 j y(u)cos3(t —u)du
0

Tinh lim y(r) rdi dua vao két qua d6 xdc dinh gid tri (gin ding) cia y(s) sau khodng thdi gian ¢
t—>+0

du 16n.
Cau 13 (2 di¢m)

a) Ap dung phép bién d6i Laplace gidi phuong trinh vi phan
y'+5y'+4y =1+sin2r v6i didu kién y(0)=0 va »'(0)=1

b) Ching t6 rang sau khoang thdi gian ¢ di 16n nghiém cta phuong trinh vi phan, y(¢) , biéu dién
xap xi mot dao dong diéu hoa theo thoi gian ¢. Xéac dinh bién do dao dong nay.

* Ghi chi : Cdn bo coi thi khong dugc gidi thich d‘é thi.

CHUAN PAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Tir cau 1 dén ciu 10 Gl: 1.1, 1.2
G2:2.1.1,2.1.2,2.1.3,2.1.4,243
Cau 11: Khai trién dugc chudi Laurent, tinh dugc GI: 1.1, 12

thing du va dp dung tinh tich phan.

Cau 12, Cau 13: Ap dung phép bién ddi Laplace gidi

phuong trinh vi phan r6i tng dung vao doi sdng.

G2:2.1.3,2.1.3,2.14,2.43

Ngay 3 thdng 6 nam 2016
Thong qua BO mon Toan
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sO tuyén tinh thi chi cAn ghi két qua vao bai lam
ma khong cin trinh bay cdch gidi.

Sinh vién nop lai de thi cung voi
bai lam.
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