Trugng PH Su pham K thuat TRHCM P THI CUOT KY HQC KY III NAM HQC 2016-2017
KHOA gg‘ﬁ ggiggg DUNG  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
’ M3 m6n hoc: MATH 121201 Thoi gian : 90 phut (8/8/2017)
Dé thi gdbm 3 trang Duoc phép sut dung tai liéu
M3 dé: 0011-0808-2017-0011-0001 (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)

Cdu 1 Véi dicu kién a,b eR va a’® +b* =0, xét biéu dién hinh hoc cia cac so phirc (trén cing mot mit

phang phic): z, =a+ib, z, =(a+ib)e?, z,=(a+ib)e > , z, =(a+ib)e * .

Khang dinh nao sau diy dung?

A) z,,z,,2,,2,¢6 biéu dién hinh hoc tuong g véi bén dinh mot hinh vudng.
B) z,,z,,z,,z, ¢0 biéu dién hinh hoc twong (mg v4i bén dinh mot hinh chir nhat.
C) z,,z,2,,2z; ¢6 biéu dién hinh hoc 1a ba dinh mot tam gic déu va z, = z,.

D) z,,z,z,,z, thang hang.

Céu2 Cho 6 phic z= ———"" + ¢, Khi d6, phin thuc va phin 4o clia z 1a:
—1
A) Rez=2—-¢’cos3 , Imz =e’sin3 C) Rez=2+cos3 , Imz=sin3

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

Céau 3 Anh cta duong thing y=—x qua phép bién hinh w = 3= u-+iv la

zZ
A) Puong tron u20+ v:=l. C) Duong thefmg u=yv.
B) Ntra duong thang u=-v véiu > 0. D) Buong thang v=-u..

Ciu 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 mit phdng mé D = {z :Imz > 0}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

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

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

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

Céu 5 Trong mit phing phtc, cho cac ham sé u(x,y) =8> —8x* =3y, v=Tx—16xy+5. Khéng dinh

nao sau day 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 14 cac ham diéu hoa lién hop. D) v diéu hoa, u khong diéu hoa

Cédu 6 Khing dinh nio sau diy 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 thuc u(x,y),
v(X,y) bi chiin trén mién D.

B) Né&u ham phitc f(z)= u(x,y) +i v(x,y) khong lién tuc trén mién D thi u(x,y) va v(x,y) khong lién tuc
trén 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)+i limv(x,y).

Z—>Zo X—Xq XX,
Y=Yo Y=Yo

Céu 7 Khing dinh nao sau diy sai?
A) Néu a 13 diém bat thudng cd ldp cla ham f(z) va lim f(z)=0, lim(z—a)" f(z)=A4

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

3z .
B) z=-i la cuc di€m cdp 2 clia ham f(z)= LT
(z+1)
€3Z+Z+i i 632+Z+i
C) —de = 277:i(3€31 + 1) D) § —2dZ = O
Izl (z+1) =32 (z+1)

t
Cdu 8 D& gidi phuong trinh tich phan: y(t)= 2e~'+2 I y(u)cos(t —u)du ta lam nhu sau:
0

¢ Phuong trinh tuong duong véi : y(t) = 2e™" +2y(t)*cost
¢ DPitY =Y(p) = Z[y(t)] bi€n d6i Laplace hai v& phuong trinh ta dudc

Y= %3+ 2 [y(1)] Llcost] & Y = 2 +2Y L
p

p+3 p +1

2
¢ Gidi phuong trinh v6i Y 13 4n ta dudc: Y = M
(p—-D(p+3)
A . N A . . A B C .
¢ Phin tich thanh phén thdc don gian: Y = + + (véi A, B, C = const)

(p-1)" p-1 p+3
¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = Ate’ + Be' + Ce ™!

A) Céch lam sai, tinh todn ding, k&t qua sai. C) Céch lam sai, tinh to4n sai, két qua sai.
B) Cédch lam diing, tinh todn sai, két qu4 sai. D) Céch lam ding, tinh todn ding, két qud ding.

Ciu 9 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
. t+sint  khi 0<t x _
B)N&u f(r)={ 5" KM OUSIST 8 fw2m) = () thi L] =—— [ P! (¢ +sinnyar
0 khi m<t<2m l_e—an 0
8 3 6p | 22210 ocngr — 2snst
C) L [8+e™ +6c085t]=—+—— +— D)2 )2 _6al|
p (p+2* p*+25 p

Cdu 10 Khang dinh ndo sau day sai?
1 1

C R . T .2 X \ A 1A T 1
A) Khai trién Laurent cua e~ quanh diém bat thudng c6 1ap z, =i 1a e='= Zﬁ
=nl(z—i

1 , .
B) Khai trién Laurent ctia ham f(z)=(z-i)’e~ quanh diém bat thuong c6 1ap z, =i la

e 1 1
J@)=(z-0) Z; Mz—i)  “alz—i)"
1 . 1
C) §(z —i)eidz =2m’% = % D)z, =i la diém bat thudng bd dudgc ctia ham f(z) = (z —i) e .

|z—2i|=8



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
Y'=7y'+6y =3 +cos2t v6i di€u kién y(0)=0 va »'(0)=0

Cau 12 (1,5 diém)

Cho mach dién RL nhu hinh v€ thda phudng trinh vi phan " Inductance, L
L d;(tt) +Ri(t) = E, cos3t ,1(0)=0 iﬁ)

v6i E,,R,L 1a cdc hing s6 duong.

a) Ap dung phép bién ddi Laplace gidi phuong trinh vi

phan d€ tim i(r).

Resistance, R Switch

b) Chiing t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, i(¢), biéu dién
Xép xi mét dao dong diéu hoa theo thoi gian ¢. Xac dinh bién d6 dao dong nay theo E, ,R,L.

Céau 13 (2 diém)

a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'-3y=2
x+y+4y =

o diéu kien x(0)= y(0) = 0

b) Tinh lim x(¢), lim y(¢). Xdc toa d6 gin diing trong mit phing Oxy clia diém M (x(¢); y(t)) sau

khoédng thdi gian t dd 16n.

Ghi chi : Cdn b§ coi thi khong duge gidi thich dé thi.

CHUAN PAU RA

Noi dung kiém tra

Chuian dau ra cia hoc phan (vé kién thirc)

T cau 1 dé€n cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién ddi GI: 1.1, 1.2

Laplace gidi phuong trinh vi phian, hé phuong trinh vi

phan rdi ing dung vao ddi song.

G2:2.1.3,2.1.3,2.1.4,24.3

Ngay 7 thing 8 nam 2017
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY III NAM HQC 2016-2017
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0011-0808-2017-0011-0001

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 phit (8/8/2017)

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 TRAC NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN




Trudng PH S pham Ky thuat TpHCM — p THI CUOI KY HOC KY III NAM HQC 2016-2017
KHOA ggﬁgﬁggjﬁ DUNG " MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
| M3 mon hoc: MATH 121201 Thoi gian : 90 phut (8/8/2017)
Dé thi gdbm 3 trang Duoc phép sut dung tai liéu
M dé: 0011-0808-2017-0011-0010 (Nop lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 diém)
(Chon 1 trong cic cau A, B, C, D réi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)
Cdul Khéing dinh ndo sau day sai?
A) Néu a la diém bat thudng co lap clia ham f(z) va lim f(z)=w, lim(z—a)" f(z)=4

(V6i0# A4 #o0) thiald cyc di€ém cAp m cda ham f(z).

3z .
B) z=—i la cyc diém cdp 2 ctia ham f(z)=———2*
(z+1)
e3z+z+i i e3z+z+i
C) —de = 277.'i(3€31 + 1) D) —de =0
BT CA ) e (240

t
Cdu 2 DE giai phuong trinh tich phan: y(t)= 2e'+2 I y(u)cos(t —u)du ta lam nhu sau:
0
¢ Phuong trinh tuong duong véi : y(t) = 2e™" +2y(t)*cost
¢ DPitY =Y(p) = Z[y(t)] bién d6i Laplace hai v& phuong trinh ta dudc

Y= 2 4 2Z[y0)] LIcost] & Y = > +2Y —
p+3 p+3 p +1

2
¢ Giai phuong trinh v6i Y 12 4n ta dugc: Y = —2(p2 +D
(p-D(p+3)

¢ Phan tich thinh phan thic don gidn: Y= — 4+ -5+ € (v6i A, B, C = const)

(p-1)" p-1 p+3
¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = Ate’ + Be' + Ce ™!

A) Céch lam sai, tinh to4n diing, k&t qua sai. C) Céch lam sai, tinh todn sai, k&t qud sai.
B) C4ch lam diing, tinh toén sai, két qua sai. D) Céch lam ding, tinh to4n ding, két qua ding.

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

T
A) N&u f(t) 1a ham goc tudn hoan vé6i chu ky T thi Z[f(t)] = ot j e Pl r@dr
l_e_Tp 0
. t+sint  khi 0<t 2 _
B) N&u f(ry={ 5™ KM OUSIST o few2m) = £ thi L] =—— [P (¢ +sinar
0 khi m<t<2rm - mp
| 8, 3 6p M = 9ch8t — 25h8t
C) L [8+ e +6¢c0s5t]= ' - D) < ) —eal|”
p (p + 2) p +25

Cdu 4 Khang dinh nao sau day sai?
e )
A) Khai trién Laurent ciia e~ quanh diém bat thuong co lap z, =i la eZ = Z '( ¥
mohl(z—1
1

B) Khai trién Laurent ctia ham f(z) = (z —i)’e~ quanh diém bét thudng c6 lap z, =i 1a



@)= -yt =y !

=alz-i) =z -i)
1 . 1
C) §(z —i)Y e dz =27ri% = % D)z, =i la diém bat thudng bd dudc ctia ham f(z) = (z —i)’e".
‘2—21":8 :

Cdu 5 Vi dieu kién a,b eR va a’ +b° %0, xét biéu dién hinh hoc cia cac so6 phuc (trén cing mot mat

phang phic): z, =a+ib, z, =(a+ib)e?, z,=(a+ib)e > , z; =(a+ib)e * .

Khang dinh nao sau diy dung?

A) z,,z,,z,,z,¢6 biéu dién hinh hoc tuong tmg v&i bon dinh mot hinh vudng.
B) z,,z,z,,z, ¢O biéu dién hinh hoc tuong tng voi bon dinh mot hinh chit nhat.
C) z,,2,2,,z, c6 biéu dién hinh hoc 1a ba dinh mot tam gidc déu va z, =z, .

D) z,.z,z,,z, thang hang.

Céu 6 Cho so phiic z = %—izo” + ™' Khi d6, phan thuc va phin 4o cla z 1a:
—1i

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

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

Céau 7 Anh cta duong thing y=—x qua phép bién hinh w = 3= u-+iv la
z

A) Puong tron u20+ v:=l. C) Duong thefmg u=yv.
B) Nua duong thang u=-v véiu> 0. D) Buong thang v=-u..
Cau 8 Khang dinh nao sau day sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nita mit phdng mo D = {z :Imz > 0}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

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

C) Néu cdc ham u(x, y),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.

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

Ciu 9 Trong mit phang phuc, cho cac ham sd u(x,y)=8y> —8x> -3y, v="7x—16xy+5. Khang dinh

nao sau day ding?

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

Cau 10 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 thuc u(x,y),
v(X,y) bi chiin trén mién D.

B) Né&u ham phitc f(z)= u(x,y) +i v(x,y) khong lién tuc trén mién D thi u(x,y) va v(x,y) khong lién tuc
trén 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)+i limv(x,y).

Z—>Z X=X, X—Xq
Y™Yo Y—™Yo



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
Y'=7y'+6y =3 +cos2t v6i di€u kién y(0)=0 va »'(0)=0

Cau 12 (1,5 diém)

Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn " Inductance, L
L d;(tt) +Ri(t) = E, cos3t ,1(0)=0 iﬁ)

v6i E,,R,L 1a cdc hing s6 duong.

a) Ap dung phép bién ddi Laplace gidi phuong trinh vi

phan d€ tim i(r).

Resistance, R Switch

b) Chiing t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, i(¢), biéu dién
Xép xi mét dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay theo E, ,R,L.

Céau 13 (2 diém)

a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'-3y=2
x+y+4y =

o diéu kien x(0)= y(0) = 0

b) Tinh lim x(¢), lim y(¢). X4c toa d6 gin ding trong mit phing Oxy cla diém M (x(t); y(t)) sau

khodng thdi gian t di 16n.

Ghi chi : Cdn b§ coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA

Noi dung kiém tra

Chuian dau ra cia hoc phan (vé kién thirc)

T cau 1 dé€n cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién ddi GI: 1.1, 1.2

Laplace gidi phuong trinh vi phian, hé phudng trinh vi

phan rdi ing dung vao ddi song.

G2:2.1.3,2.1.3,2.1.4,24.3

Ngay 7 thdng 8 nam 2017
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY III NAM HQC 2016-2017
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0011-0808-2017-0011-0010

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 phit (8/8/2017)

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 TRAC NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN




Trugng PH Su pham K thuat TRHCM Pt THI CUOT KY HQC KY III NAM HQC 2016-2017
KHOA gg‘ﬁ gﬁiggs DUNG  MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
| M3 mon hoc: MATH 121201 Thoi gian : 90 phut (8/8/2017)
Dé thi gdbm 3 trang Duoc phép sut dung tai liéu
M3 dé: 0011-0808-2017-0011-0011 (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)

Cau 1 Trong mit phang phirc, cho cac ham sb u(x,y)=8y* —8x> =3y, v=7x—16xy+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, vla cac ham di€u hoa lién hgp. D) v diéu hoa, u khong diéu hoa

Cdu 2 Khing dinh ndo sau diy 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 thuc u(x,y),
v(X,y) bi chan trén mién D.

B) Né&u ham phic f(z)= u(x,y) +i v(x,y) khong lién tuc trén mién D thi u(x,y) va v(x,y) khong lién tuc
trén 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)+i limv(x,y).

7Z—>Z X=X, X—Xq
Y=Yo Y—=Yo

Cdu 3 V6i dieu kién a,b eR va a® +b* =0, xét biéu dién hinh hoc cia cac sb phirc (trén cing mot mit

x 2 an
phang phtc): z, =a+ib, z, =(a+ib)e?, z,=(a+ib)e * , z; =(a+ib)e * .

Khang dinh ndo sau ddy dung?

A) z,.z,,2,,z,¢6 biéu dién hinh hoc tuong tmg véi bon dinh mot hinh vudng.
B) z,,z,,z,,z, ¢0 biéu dién hinh hoc twong (mg v4i bén dinh mot hinh chir nhat.
C) z,,z,,z,,z, ¢O biéu dién hinh hoc 1a ba dinh mot tam gidc déu va z, =z, .

D) z,,z,,z,,z, thang hang.

Céu4 Cho s6 phic z= ——— "7 + &> Khi d6, phn thuc va phin 4o clia z 1a:
—1

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

B) Rez=2+¢€’cos3 , Imz=¢’sin3 D) Rez=2+¢€"cos3 , Imz=-2+¢sin3

Céu 5 Anh cua duong thang y =—x qua phép bién hinh w = 3= u+iv la

z
A) Duong tron u29+ vi=l. C) buong thf}ng u=v.
B) Ntra duong thang u = -v véiu > 0. D) Puong thang v=-u .

Céau 6 Khing dinh nao sau day sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nita mit phdng mé D = {z:Imz > 0}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

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

-1-



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

Céiu 7 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)] = _ [e P ryr
l—e_Tp 0

. t+sint  khi 0<t -

B)N&us(n={ TS (2w = 1) thi ZTRO)=———— [ o P e+ sinnyde
0 khi m<t<2rm 1_8—27rp 0
8 3| 6p 22218 o onss— ashst
C) L [8+Fe™ +6c085t]=—+——+— D) 27| p 64|
p (p+2)" p +25

Cdu 8 Khang dinh nao sau day sai?
1 1

CoR , 21X \ A 1A . < 1
A) Khai tri€n Laurent cua e~ quanh diém bat thuong c6 1dp z, =i 1a e*'= Z—n
1

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

= G-y =y

—i)" Sz =)
1

1 .
C) §(z —iYeidz R L D)z, =i la diém bat thudng bd dudc ctia ham f(z) = (z —i) e .

‘z—Zﬂ:S

Cidu9 Khing dinh ndo 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 di€m cAp m cda ham f(z).

3z .
B) z=-i 1a cyc diém cip 2 clia ham f(z)=<—"*
(z+1)
€3Z+Z+i i e3z+z+i
o) ——dz= 2mi(3e” +1) D) f ———dz=0
|z—2i|=4 (Z + l) |z—4i|=2 (Z + l)

t
Cdu 10 D& giai phuong trinh tich phan: y(t)= 2e”'+2 I y(u)cos(t —u)du ta lam nhu sau:
0

¢ Phuong trinh tuong duong véi : y(t) = 2e™" +2y(t)*cost
¢ DPiatY=Y(p) = Z[y(t)] bi€n d6i Laplace hai v&€ phuong trinh ta dudc

Y = %+ 2Z[y(0)] Lcost] & Y= 2 +2Y 7
p

p+3 p +1
2
¢ Gigi phuong trinh v6i Y 12 4n ta dugc: Y = M
(p=D(p+3)
A B

¢ Phan tich thanh phan thitc don gidn: Y = =+ + (v61 A, B, C = const)
(p=1" p-1 p+3

¢ Bién d6i Laplace ngugc hai v& ta duge nghiém : y(t) = Ate’ + Be' + Ce™!

A) Céch lam sai, tinh to4n diing, k&t qua sai. C) Céch lam sai, tinh todn sai, k&t qud sai.
B) C4ch Iam diing, tinh todn sai, két qud sai. D) Céch lam ding, tinh to4n ding, két qua ding.



PHAN TU LUAN (5,0 di¢m)
Cdu 11 ( 1,5diém) Ap dung phép bién ddi Laplace giai phuong trinh vi phan
Y'=7y'+6y =3 +cos2t v6i di€u kién y(0)=0 va »'(0)=0

Cau 12 (1,5 diém)

Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn " Inductance, L
L d;(tt) +Ri(t) = E, cos3t ,1(0)=0 iﬁ)

v6i E,,R,L 1a cdc hing s6 duong.

a) Ap dung phép bién ddi Laplace gidi phuong trinh vi

phan d€ tim i(r).

Resistance, R Switch

b) Ching t6 rang sau khoang thoi gian ¢ da 16n nghiém ctia phuong trinh vi phan, i(¢), biéu dién
Xép xi mét dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay theo E, ,R,L.

Céau 13 (2 diém)

a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'-3y=2
x+y+dy =

o diéu kien x(0)= y(0) = 0

b) Tinh lim x(¢), lim y(¢). X4c toa d6 gin ding trong mit phing Oxy cla diém M (x(t); y(t)) sau

khodng thdi gian t di 16n.

Ghi chi : Cdn b§ coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA

Noi dung kiém tra

Chuian dau ra cia hoc phan (vé kién thirc)

T cau 1 dé€n cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién ddi GI: 1.1, 1.2

Laplace gidi phuong trinh vi phian, hé phudng trinh vi

phan rdi ing dung vao ddi song.

G2:2.1.3,2.1.3,2.1.4,24.3

Ngay 7 thdng 8 nam 2017
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY III NAM HQC 2016-2017
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0011-0808-2017-0011-0011

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 phit (8/8/2017)

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 TRAC NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN




Trudng PH S pham Ky thuat TpHCM — p THI CUOI KY HOC KY III NAM HQC 2016-2017
KHOA ggﬁgﬁggjﬁ DUNG " MON: HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
| M3 mon hoc: MATH 121201 Thoi gian : 90 phut (8/8/2017)
Dé thi gdbm 3 trang Duoc phép sut dung tai liéu
M dé: 0011-0808-2017-0011-0100 (Nop lai dé nay)

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

Ciu 1 Gia st £ [f(t)] = F(p). Khang dinh nao sau day sai?

A) Néu f(t) 1a ham gdc tudn hoan véi chu ky T thi Z[f(t)] = _ j e Pl r@de
1- e_Tp 0
khi O0<t<m 1

. t+sint 2 _
B) N&u r(y=4 " * va f(t+2m) = f(t) thi Z[FO] =———— [ P! (t+sinr)ds
0 khi m<t<2m l_e—an 0
3!

9p-16
C) L [8+Fe ™ +6c0s5t]=— 8 + 6p D) %{T@J =9ch8t — 2sh8t
p (p+2)° p2 +25 p

Cdu 2 Khang dinh nao sau day sai?

o0

A) Khai trién Laurent ctia ez i quanh diém bét thuong c6 1ap z, =i 1a ez = Z '( Y
oz —1
1 .2
B) Khai trién Laurent ctia ham f(z) = (z —i)’e== quanh diém bat thuong c6 lap z, =i 1a

f(z)—(z—)Z o _l)n =2,

n=0 I’l'(Z

1
O) §(z - i)3ez—idz =27ri% = % D)z, =i la diém bat thudng bd dudc ctia ham f(z) = (z —i) e .
|z—2i|=8 :
Cdu3 Khing dinh ndo 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

(V6i0# A4 #o0) thi ala cyc di€m cAp m cda ham f(z).
3z

B) z=-i 12 cuc di€m cAp 2 cta ham f(z) = Lﬁl
(z+1)
63 +z4i €3Z+Z+i
O —dz= 2mi(3e” +1) D) ———dz=0
|z—2i|=4 (Z + l) |z—4i|=2 (Z + l)

t
Cdu 4 DE giai phuong trinh tich phan: y(t)= 2e~'+2 I y(u)cos(t —u)du ta lam nhu sau:
0

¢ Phuong trinh tuong dudng véi : y(t) = 2e™" +2y(t)*cost
¢ DPiatY=Y(p) = Z[y(t)] bién d6i Laplace hai v&€ phuong trinh ta dudc

Y= 2 4 22[y1)] Llcost] & Y = = +2Y
p+3 p+3 p +1

2
¢ Giai phuong trinh véi Y 13 4n ta dugc: Y = M
(p-D(p+3)
A 1 p A P e 9 A B C .
¢ Phin tich thanh phan thdc don gidn: Y = —+ + (v6i A, B, C = const)
(p-D° p-1 p+3

-1-



¢ Bién ddi Laplace ngudc hai v& ta dugc nghiém : y(t) = Ate’ + Be! + Ce ™!

A) Céch lam sai, tinh todn diing, k&t qua sai. C) Céch lam sai, tinh ton sai, két qua sai.
B) Cédch lam diing, tinh todn sai, k&t qua sai. D) Céch lam ding, tinh todn ding, két qud ding.

Céu 5 Trong mit phing phtic, cho cac ham sé u(x,y) =8> —8x? -3y, v="7Tx—16xy +5. Khing dinh
nao sau day dang?

A) u, v diéu hoa nhung khong 13 cac ham didu hoa lién hop. | C) u diéu hoa, v khong diéu hoa.

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

Cédu 6 Khang 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 thuc u(x,y),
v(X,y) bi chan trén mién D.

B)Né&u ham phiic f(z)= u(x,y) + v(x,y) khong lién tuc trén mién D thi u(x,y) va v(x,y) khong lién tuc
trén 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)+i limv(x,y).

Z—>Z X=X, X—Xq
Y—=Yo Y—=Yo

Cdu 7 Véi dicu kién a,b eR va a’ +b* =0, xét biéu dién hinh hoc cia cac sb phirc (trén cing mot mit

= 2 an
phang phtc): z, =a+ib, z, =(a+ib)e?, z,=(a+ib)e * , z; =(a+ib)e * .

Khang dinh ndo sau ddy dung?

A) z,,z,,2,,z,¢6 biéu dién hinh hoc tuong g véi bén dinh mot hinh vudng.
B) z,,z,,z,,z, ¢O biéu dién hinh hoc twong (mg v4i bén dinh mot hinh chir nhat.
C) z,,z,2,,2z; ¢6 biéu dién hinh hoc 1a ba dinh mot tam gidc déu va z, = z,.

D) z,,z,,z,,z, thang hang.

Céu8 Cho s6 phic z= ———"7 + &>, Khi d6, phin thuc va phin 4o clia z 1a:
—1

A) Rez=2-¢"cos3 , Imz =e’sin3 C) Rez=2+cos3 , Imz=sin3

B) Rez=2+¢€"cos3 , Imz=¢’sin3 D) Rez=2+¢€"cos3 , Imz=-2+¢sin3

Céiu 9 Anh cua duong thang y =—x qua phép bién hinh w = 3= u+iv la

z
A) Duong tron u20+ vi=l. C) buong thf}ng u=v.
B) Ntra duong thang u=-v véiu > 0. D) Puong thang v=-u.

Ciu 10 Khang dinh ndo sau day sai?

A) Néu ham u(x,y) va v(x,y) diéu hoa va thda diéu kién (C-R) trén nita mit phdng mé D = {z:Imz > 0}
thi ham f(z) = u(x,y) + iv(x,y) gidi tich trén D.

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

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

D) Néu cdc ham u(x, ), v(x, ) diéu hoa trén mién D thi ham f(z) = u(x,y)+ iv(x,y) giai tich 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'=7y'+6y =3 +cos2t v6i diéu kién y(0)=0 va »'(0)=0

Cau 12 (1,5 diém)

Cho mach dién RL nhu hinh v€ thda phudng trinh vi phdn " Inductance, L
L d;g) +Ri(t) = E, cos3t ,1(0)=0 iﬁ)

v6i E,,R,L 1a cdc hing s6 duong.

a) Ap dung phép bién ddi Laplace gidi phuong trinh vi

phan d€ tim i(r).

Resistance, R Switch

b) Ching t6 rang sau khoang thoi gian ¢ du 16n nghiém ctia phuong trinh vi phan, i(¢), biéu dién
Xép xi mét dao dong diéu hoa theo thoi gian ¢. Xac dinh bién do dao dong nay theo E, ,R,L.

Céau 13 (2 diém)

a) Ap dung phép bién d6i Laplace giai hé phuong trinh vi phan

x'-3y=2
x+y+dy =

0 diéu kien x(0)= y(0) = 0

b) Tinh lim x(¢), lim y(¢). X4c toa d6 gin ding trong mit phing Oxy cla diém M (x(t); y(t)) sau

khodng thdi gian t di 16n.

Ghi chi : Cdn b§ coi thi khong dugc gidi thich dé thi.

CHUAN PAU RA

Noi dung kiém tra

Chuian dau ra cia hoc phan (vé kién thirc)

T cau 1 dé€n cau 10 Gl: 1.1,1.2
G2:2.1.1,2.1.2,2.1.3,2.14,24.3
Cau 11, Cau 12, Cau 13: Ap dung phép bién ddi GI: 1.1, 1.2

Laplace gidi phuong trinh vi phian, hé phudng trinh vi

phan rdi ing dung vao ddi song.

G2:2.1.3,2.1.3,2.1.4,24.3

Ngay 7 thdng 8 nam 2017
Thong qua B6 mon Toan










TRUGNG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
THI CUOI KY HQC KY III NAM HQC 2016-2017
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0011-0808-2017-0011-0100

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 phit (8/8/2017)

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 TRAC NGHIEM

Cau hoi 1 2 3 4 5

6 7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN




PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 8/8/]2017]
PHAN TRAC NGHIEM

Ma dé: 0011-0808-2017-0011-0001

Cauhoi | 1 2 3 4 5 6 7 8 9 10
Tra 16i A B C D A B C D B D

Ma dé: 0011-0808-2017-0011-0010

Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 16i C D B D A B C D A B

Ma dé: 0011-0808-2017-0011-0011

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

Ma dé: 0011-0808-2017-0011-0100

Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 16i B D C D A B A B C D

BAI LAM PHAN TU LUAN

Céiu Noi dung Dié¢m
héi
Cau 11 1,5 di€m

Ap dung phép bién ddi Laplace giai phuong trinh vi phin
J'-7y'+6y =3 +cos2t v6i didu kién y(0)=0 va »'(0)=0
0,25d

Pit Y =Y(p) = Z[y(t)]. Bién ddi Laplace hai v& phudng trinh, 4p dung tinh chat
tuyén tinh va tinh chit dao hAm ham goc ta dudc:

P*Y = py(0) = y'(0) = 7(pY — y(0))+6Y = Z[3+cos2t]

0,25d
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Text Box
2017


< Y(p2—7p+6):%+p2+4

~ 4p* +12
p(p—D(p-6)(p°+4)

Phan tich thanh phan thirc don gian

4p>+12 “4, B __C_ Dp+2E
T p(p-D(p-6)p’+4) p p-1 p-6 p+4

Bi&i d6i Laplace ngugc hai v€ va 4p dung tinh chat tuyén tinh ta dudc
1

= Y] = LA vo— L D P _4p 22
p p-1 p—06 pl+4 p +4

< y(t)= A+ Be' +Ce® + Dcos2t + Esin 2t

Tim 4,B,C,D,E dua vao dflng thuc:

4p* +12 V4, B , C  Dp+2E
p(p-D(p-6)p°+4) p p-1 p-6 p’+4
4%0% +12 I 4xPP+12 16 . 4x6’+12

13

=—, B

Tt dang thuc (*)

Cho p=2: —§:£+ B + ¢ +2X12)+2E
64 2 2-1 2-6 2*+4
48 4, B C 3D+2E
234 3 3-1 3-6 (3)+4

Cho p=3: ——=—+

B=—E C—i vao hé trén rbi gidi tim D,E ta dwoc

Thay 4= l,
2 257 100

TO0-DO0-6)0+4) 27 10-6)1"+4) 25" 66-1)6"+4)

100

0,5d

0,5d

Cau 12

a) Li'(t) +R i(t) = =E,cos3t ,1(0)=0
PatI=1I(p) = Z[i(t)] = f[d } Z[i'®)] = pI-i(0) = pI

Bién ddi Laplace hai v& phuong trinh ta dugc

LIp +RI= 2/ o= Eup
p +3 (p° +3)(Lp+R)

0.5d




0.25d

SO R DRSS PR N
+
(P> +3%)(p+-) P p+—
L L
o 2. . . E . Ry
Bién doi ngudc hai v€ ta dugc : i(t) = LO Acos3t+ Bsin3t+Ce L | (%) 0.25d
Tim A, B, C bing cach xét : P = A€+§§+ CR (%)
(P +3p+7) P T pes
L L
A . ~ 2 P R N R
¢ Nhin hai v€ cua (¥*) v6i | p +f va chop —» 1 ta dudc: 0.25d
C= lim P - R;RQLLZ
p_)_jiD\p + +
¢ Nhan hai v€ clia (**) vdi p va cho p — oo ta dugc :
0=A+C=A=-C= L
R +9L
L
¢ Tu(**)chop=0taduge : 0= 2+C-=B=_rc=_L _
3 R R R +9L
Thay A, B, C vao (*) ta dugc két qua:
: ER 3E, . ER %t
i(t)y= —2—cos3t+ ——=2—sin3t ——<>——e¢ L
® R*+9L’ R*+9L’ R*+9L*
_Ry
b) Vi lime £ =0 nén sau khodng thdi gian t dd 16n
. E R 3E . E R 3F .
1(t) ¥ —2—cos3t+ ——2—sin3t= —2—cos3t + ——2—sin3t
®) R*+9I° R*+9I R>+9I R*+9I° 0.25d
= ucos3t + vsin 3¢
=u® +v? (——cos3t+——sin3t)
Nu? +v° u’ +v°
= vJu’ + v’ (sinacos3t + cosasin 3¢)
=+u’ +v*sin(3t + )
Viy sau khodng thdi gian t dd 16n i(t) = vu® +v*sin(3t +a) 13 dao dong diéu hoa co
. . E R 3E
bién d0 Vul+v’ VOl u=—2>— viv=—-—2_.
' R*+9I R*+9L’
Cdul3 2d

bit X = Z[x] Y = Z[y]; bién ddi Laplace hai v& ta dudgc:




{ y Z[¥]-37]y]=2

]+ g[.V]+4~“i[y]

2Ap+d) _A__B_

B

pX — 3Y_3

X+(p+4)Y 0

Cp(pl)(p+3) p p+l p+3

B -2 D E F
pp+D(p+3) p p+1 p+3
x¥=7X] v= B 11+C 13
Bién ddi ngudc hai v€ ta dudc: { e ]1) P IL P Jlr
y=2 |, s D—+E——+F
P p+1 p+3
_ —t -3¢
AN x=A+Be" +Ce
y=D+Ee' +Fe™
¢ Tim A4,B,C duavao
20p+4) A B C
pp+D(p+3) p p+1 p+3
__20+4 8 o 2-1+4) _ 6 _ _23+4 201
0+1)(0+3) 3° (-D(-1+3) -2 ’ (-3)(-3+1) 6 3
¢ Tim D,E,F duavao
-2 D E F
p(p+D(p+3) p p+1 p+3
=2 2 gy =2 4 . -2 _1
O+1DO+3) 3 (-D(=1+3) (-3)(-3+1) 3

b)
lim x(¢) = hm[A +Be +Ce'] =

t—>+0

A;lim y(t) = lim[D + Ee™ + Fe™']=D
t—+0 t—+0

Sau khoang thoi gian t du 16n, toa d6 gan dang diém M 1a M (g;—g) .

0.5d

0.5d

0.5d

0.5d
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