Trudng PH Su pham Ky thuat Tp.HCM A ANT. 11} ~ - N
KHOA KHOA HOC CG BAN DPE THI MON: HAM BIEN P})—IUC VA
BO MON TOAN PHEP BIEN DOI LAPLACE
Ma mo6n hoc: 1001060  Thdi gian : 75 phiit(27/12/2014)
Dé thi gdbm 3 trang Pugc phép st dung tai liéu
Mai dé: 0010.0111-0001-0010-2014-0001

PHA\N TRA’C NGHIEM LUA CHON (5,0 diém)
(chon 1 trong cdc cau: A,B,C,D)
Cau 1 Tap hop nghiém cta phuong trinh z° =8e7°" la

A) pete’(-1+i3).e’(-1-iW3)] B)@ C) pe’,e’(1+iv3)] D)pe2e’(1+iv3),2e>(1-iv3)

Céu 2 Khing dinh no sau day sai?

A) (cose £ ising)" = cosng +isinne , VneZ. B) Phuong trinh €“=2015.e ™ v6 nghiém.
. i i _ rn=r
C) Cho hai s6 phitc khac 013 z, =1, e 1, zo=tre 2.Khid6:2 =2, < 1T
¢, = ¢, 2Kz

D) [r(cospFising)]" = r"(cosne ¥ isinn@), VneZ.
Cédu 3 Khing dinh nao sao diy sai?

A)Ham f(z) c6 dao ham trén toan mit phdng phic khi va chi khi f(z) gidi tich trong toan mit
phing phic.
B) Ham f(z) = 6z+e°* c6 dao ham trén toan mit phing phifc nén gidi tich trén toan mit phing
phtc.
52
) 6z+e 2dz

6z +e>2dz

=27i(6+5€°)
|2-2i|=6 (Z - 1)2

=27i(6+5€e”) D)
|z+4i|=2 (Z - 1)

Céu 4 Khing dinh nao sau day sai?

A) Néu ham phuc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y) thoa
diéu kién Cauchy — Reimann tai (Xo,yo).

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

C) Néu ham phirc f(z) = u(x,y) + iv(x,y) lién tuc tai diém z = x,+iy, thi cac ham u(x,y), v(x,y) cling
lién tuc tai (Xo,Y,)-

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

Cau5 Anh ctia dudng thing y = % qua phép bi€n hinh w = e ™** =u +iv 1a
A) dudng thing u = 0. C) tia argw = 1/2.
B) tia argw = -1/2. D) dudng thing v = 0.

Céu 6 Khing dinh nao sau day sai?
A)N&u khai triém Laurent ham f(z) quanh diém bat thuong cd6 ldp a c6 dang

-0
f(z) = Zan(z —a)" thi Res[f(z),a]z a_,

n=-—0o0



nén thing du Re S{(Z + i)cos#,—i} = —l.
Z+1 2

. PPN BT < |
B) Ham f(z)—(z+1)cosz+i— go( 1) e s i
2 3 24

C)f(z)= z°eZ= 2°+ 27% +2z TR +..va z =0 13 di€m bAt thudng cot yéu cia f(z).

z 4
2 2 2 4r
D) §§z3e2dz= §z3ezdz=2ni Res|z’e?,0|= —
|z-1]=3 |z-1]=3 3
Céu 7 Cho phuong trinh vi phan: y’-2y = u(t-m)e' ™ (1) véi di€u kién ban diu y(0) = 27.

D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]
-7

Bién ddi Laplace hai v& phuong trinh (1 ) ta dude: pY-2Y = % +27 (2)

g™ 27

Giai phuong trinh (2) v6i Y 1a 4n ta dudc : Y= + (3)
(p-D(p-2) p-2
A e T N . . .y o 1 1 27
Phén tich vé€ phai cua (3) thanh phén thitc don gian ta dugc: Y = e 5~ " + 5
p- p- p-

Bién ddi Laplace ngugc hai v& ta dugc nghiém: y = (ez(t’”) - et’”)J(t —7)+27e”

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

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

Céu 8 Trong mit phang phtc, cho cac ham sb u =3x> —3y> -8y, v =6xy +8x . Khang dinh nao sau
day dung?

A) u, v 13 cic ham diéu hoa lién hop | C) u, v didu hoa nhung khong 1a cac ham diéu hoa lién hop.

B) u diéu hoa, v khong diéu hoa. D) v diéu hoa, u khong diéu hoa

Cau 9 Gia st £ [f(t)] = F(p). Khang dinh nao sau déy sai?

t
A) If(t-a)u(t-a)] = PF(p) B) & { [ f (u)du} - ?
0
;
C) Né&u f(t) 1 him g6 tAn hoan véi chu ky T thi L[] = — [e Pt (t)dt
1 _ e_Tp 0
» khi O<t<rx . . 1 x —pt ..
D) Néu f(t) =1 . _ va f(t+2m) = f(t) thi Z[f()]=——— j g~ P sin4tdt
sin4t  khi 7 <t<2z€ l_e—2;zp o
Céu 10 Gia st £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 13 cac hang sd. Khang dinh nao sau diy sai?
A) af(t) + bg(t)] = aF(p) + bG(p) B) Z[2+t* +shit]= 2+ =+ P s
p*op-
C) %-1[ 4 }:Zem *gin 2t D) (% {—2 p4—2 40} =e” cos 6t
(p+2)(p* +4) pr=ap+

PHAN TU LUAN (5,0 di¢m)

Cau 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
Yy -6y +25y= e ' -e™, v6iy(0)=0,y’ (0)=0

Cdu 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phan



véi diéu kién x(0)=0, y(0)=0

t b

X'+3y = 2sint
X+y+2y=e
Cau 13 (2 diém)

t
a) Tim 4nh cda ham gbc: f(t) =u(t - 7)cos(t —z)+ 5t% sint + je‘zu cos 5udu
0

t
b) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan: y(t)= e’'+2 Iy(u)cos(t —u)du
0

% Ghi chi : Cdn bj coi thi khong dugc gidi thich dé thi.
Ngay 25 thang 12 ndm 2014
BO mon duyét









TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
MON THI: HAM BIEN PHUC VA PHEP
BIEN POI LAPLACE
Mai d@é: 0010.0111-0001-0010-2014-0001
Giam thi 1: Giam thi 2:

Gido vién chdm thi 1&2 DIE?M

Ho, tén sinh Vi€n: ..........ooovvvvieeeeeeriiniinnnn.

Ngay thi: 27/12/2014

Luu ¥: Sinh vién 1am bai thi 1an lugt trén
trang 6, 5, 4,3. Pdi véi cac hé phuong trinh dai
s6 tuy€n tinh thi chi can ghi k&t qua vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai dé thi cung véi bai
lam.
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Cau hoi 1 2 3 4 5
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Tra loi

BAI LAM PHAN TU LUAN




Trudng PH Su pham Ky thuat Tp.HCM A ANT. 11} ~ - N
KHOA KHOA HOC CG BAN DPE THI MON: HAM BIEN P})—IUC VA
BO MON TOAN PHEP BIEN DOI LAPLACE
Ma mo6n hoc: 1001060  Thdi gian : 75 phiit(27/12/2014)
Dé thi gdbm 3 trang Pugc phép st dung tai liéu
Mai dé: 0010.0111-0001-0010-2014-0010

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cau: A,B,C,D)
Céu 1 Trong mit phang phirc, cho cac ham s6 u =3x> —3y? -8y, v = 6xy +8x . Khang dinh nao sau
day ding?
A) u, v 1a cdc ham diéu hoa lién hop | C) u, v didu hoa nhung khong 1a cdc ham diéu hoa lién hop.
B) u diéu hoa, v khong diéu hoa. D) v diéu hoa, u khong diéu hoa

Ciu 2 Gia st Z[f(t)] = F(p). Khang dinh nao sau day sai?

A) fit-a)u(t-a)] = F(p) B) % {j f(u)du} :@

1 t _pt
_ f(t)dt
ije (t)

l-@ 'Fo
2n
va f(t+2n) = f(t) thi Z[f(t)] = _ j e Pt sin 4tdt
1— e_zﬂp 0

C) Né&u f(t) 1a ham goc tudn hoan véi chu ky T thi Z[f(t)] =

khi O<t<rx

D) Néu f(t)=< . _
sin4t khi 7<t<2rx

Cau 3 Téap hop nghiém cua phuong trinh z° =8e°" 1a
A) pe’e’(-1+iV3).e’(-1-iW3)] B)@ C) pe’.e’(1+iv3)} D)pe’2e’(1+iv3).2e>(1-iv3)f

Céu 4 Khing dinh no sau dy sai?

A) (cosg t+ising)" = cosng *isinng, VneZ. B) Phuong trinh €“=2015.e ™ v6 nghiém.
. i i n=r
C) Cho hai s6 phic khac 012 z,=1, e 1, zo=rre 2.Khid6:7 =2, < 1T 0
¢, = £ 2kz

D) [r(cospFising)]" = r"(cosne F isinn@), VneZ.
Céu 5 Khing dinh ndo sao diy sai?

A)Ham f(z) c6 dao ham trén toan mait phezmg phtic khi va chi khi f(z) giai tich trong toan mat
phang phic.
B) Ham f(z) = 6z+e° ¢6 dao ham trén toan mit phing phic nén gidi tich trén toin mit phing
phtc.
52
) 6z+e’°dz

|z+4i[=2 (Z - 1)2

6z +e>2dz

=27i(6+5€”)
22 (2 ~1)?

=27i(6+5€°) D)

Céu 6 Khang dinh nao sau dy sai?
A) Néu ham phuc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y) thoa
diéu kién Cauchy — Reimann tai (X,,Y,).

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



C) Néu ham phirc f(z) = u(x,y) + iv(x,y) lién tuc tai diém z = x,+iy, thi cac ham u(x,y), v(x,y) cling
lién tuc tai (X,,y,).
D) Néu cac ham u(x,y) va v(x,y) diéu hoa trén mién D thi f(z) = u(x,y) + iv(x,y) giai tich trén D.

Cau7 Anh cta dudng thing y = % qua phép bi€n hinh w = e ** = u +iv 12
A) dudng thing u = 0. C) tia argw = /2.
B) tia argw = -1t/2. D) dudng thing v = 0.

Céu 8 Khing dinh nao sau day sai?
A)N&u khai triém Laurent ham f(z) quanh diém bat thudng cd lidp a c6 dang

+0
f(z) = Zan(z —a)" thi Res[f(z),a]: a_,
n=—00
1

nén thing du Re S{(Z + i)cos#,—i} =——.
Z+1 2

: 1 - 1 1
B) Ham f(z)=(z+i)cos——= >  (-1)" —
z+i T en!(z+i)™
2 3 4
2= 7+ 222+2z+?+

O f(z)y=1z’e +..va z = 0 12 di€m bAt thudng cot yéu cia f(z).

z 4
2 2 2 4r
D) §§z3e2dz= §z3ezdz=2ni Res| z’ez,0|= —
|z-1]=3 |z-1]=3 3
Céu 9 Cho phuong trinh vi phan: y’-2y = u(t-m)e'™ (1) véi diéu kién ban diu y(0) = 27.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

-p

Bién ddi Laplace hai v& phuong trinh (1 ) ta dude: pY-2Y = e—l +27 (2)

> P 2
Giai phuong trinh (2) v6i Y 1a 4n ta dugc : Y= —© 2 3)
(p-D(p-2) p-2
A e 12 o . N - o 1 1 27
Phéan tich v€ phai cua (3) thanh phan thic don gian ta dugc: Y = e 5 " + 5
pP- p- pP-

Bié&n d6i Laplace ngugc hai vé ta dugc nghiém: y = (ez(t‘”) —e"” )J(t —r)+27¢e*

A) Céch lam dung, tinh todn sai, k&t qua sai. C)Cé4ch lam ding, tinh todn ding, k&t qui ding.

B) Caéch lam sai, tinh todan ding, két qua sai. D) Céch l1am sai, tinh toan sai, k&t qué sai.

Ciu 10 Gia st £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 13 cac hang s6. Khang dinh nao sau day sai?

A) Faf(t) + bg(t)] = aF(p) + bG(p) B) £ [2+t +sh3t]:%+%+ pzp 5
p_2 2t
c%-l 4 =22 *gin 2t D l(}//l|:—:|:e cos 6t
© [(p+2)(p2+4)} ¢ s ) P> —4p+40

PHAN TU LUAN (5,0 di¢m)
Cau 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
Y -6y +25y= e ' -e™, v6iy(0)=0,y’ (0)=0
Cdu 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phan
X'+3y = 2sint o
.» voidi€ukién x(0)=0, y(0)=0
X+y4+2y=e

2.



Cau 13 (2 diém)

t
a) Tim &nh ctia ham goc: f(t) =u(t — z)cos(t — )+ 5t sint + je‘zu cos Sudu
0

t
b) Ap dung phép bién ddi Laplace giai phuong trinh tich phan: y(t)= e '+2 Iy(u)cos(t —u)du
0

*k Ghi chi : Cdn bé coi thi khong duoc gidi thich dé thi.
Ngay 25 thdng 12 ndm 2014
B6 mon duyét









TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
MON THI: HAM BIEN PHUC VA PHEP
BIEN POI LAPLACE
Mai d@é: 0010.0111-0001-0010-2014-0010
Giam thi 1: Giam thi 2:

Gido vién chdm thi 1&2 DIE?M

Ho, tén sinh Vi€n: ..........ooovvvvieeeeeeriiniinnnn.

Ngay thi: 27/12/2014

Luu ¥: Sinh vién 1am bai thi 1an lugt trén
trang 6, 5, 4,3. Pdi véi cac hé phuong trinh dai
s6 tuy€n tinh thi chi can ghi k&t qua vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai dé thi cung 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 Su pham Ky thuat Tp.HCM A ANT. 11} ~ - N
KHOA KHOA HOC CG BAN DPE THI MON: HAM BIEN P})—IUC VA
BO MON TOAN PHEP BIEN DOI LAPLACE
Ma mo6n hoc: 1001060  Thdi gian : 75 phiit(27/12/2014)
Dé thi gdbm 3 trang Pugc phép st dung tai liéu
Mai dé: 0010.0111-0001-0010-2014-0011

PH1§N TR/iC NGHIEM LUA CHON (5,0 diém)
(chon 1 trong cdc cau: A,B,C,D)

4z

Caul Anh cia dudng thing y = % qua phép bi€n hinh w = e ** = u +iv 1a

A) dudng thing u=0.
B) tia argw = -1/2.

Céu 2 Gia st Z[f(t)] = F(p), £ [g(t)] = G(p) va a, b 1a cac hang sb. Khing dinh nao sau day sai?

C) tia argw = /2.
D) dudng thing v = 0.

A) Haf(t) + bg()] = aF(p) + bG(p) B) £ [241 +sh3t]= =+ = + P S
pp P -
C) £ 4 = 2e 7 *sin 2t D) & [2[);2} =e” cos 6t
 Lp+(p*+4) 7 LPT-4p+do
Céu 3 Trong mit phang phirc, cho cac ham sé u =3x> -3y -8y, v = 6xy +8x . Khang dinh nao sau
day dang?

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

Ciu 4 Gia st Z[f(t)] = F(p). Khang dinh nao sau day sai?

A) f(t-a)u(t-a)] = ¢™F(p) B) % [j f (u)du} _F®)

0

p
1 ’ _pt
— j e Plf (bt
l-g P
21
va f(t+2m) = £(0) thi 2] =———— [~ Pl sindtct
2

C) Néu f(t) 12 ham gdc tuan hoan véi chu ky T thi Z[f(t)] =

0 khi O<t<rx

D) Néu f(t)=< . _
sin4t khi 7<t<2rx

Caiu 5 Tap hop nghiém cta phuong trinh z° =8e°'%* 1a
A) pe’e’(-1+i3).e’(-1-iW3)] B)@ C) pe’.e’(1+iv3)} D)pe’.2e’(1+iv3).2e>(1-iv3)f

Céu 6 Khing dinh no sau day sai?

A) (cosg t+ising)" = cosng *isinng, VneZ. B) Phuong trinh €“=2015.e ™ v6 nghiém.
4 ' i : n=r
C) Cho hai s6 phic khac 012 z, =1, e 1, zo=rre 2.Khid6:7 =2, < 170
@, =@, £2kx

D) [r(cospFising)]" = r"(cosne ¥ isinng), VneZ.
Céu 7 Khing dinh ndo sao diy sai?

A)Ham f(z) c6 dao ham trén toan mit phang phic khi va chi khi f(z) gidi tich trong toan mit
phang phic.

B) Ham f(z) = 6z+e° ¢6 dao ham trén toan mit phing phic nén gidi tich trén toin mit phing
phtc.

-1-



6z +e>2dz

|z2+4i=2 (Z - 1)2

6z +e>2dz

=27i(6+5€”)
23 (2-1)°

C) =27i(6+5€°) D)

Ciu 8 Khing dinh nao sau day sai?

A) Néu ham phuc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y) thoa
diéu kién Cauchy — Reimann tai (X,,yo).

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

C) Néu ham phtrc f(z) = u(x,y) + iv(x,y) lién tuc tai diém z = x,+iy, thi cac ham u(x,y), v(x,y) cling
lién tuc tai (X,,Y,).

D) Néu cac ham u(x,y) va v(x,y) diéu hoa trén mién D thi f(z) = u(x,y) + iv(x,y) giai tich trén D.
Cédu 9 Khing dinh nao sau day sai?

A)Néu khai triém Laurent ham f(z) quanh di€m bAt thudng c6 liap a c6 dang

+00
f(z) = Zan(z —a)" thi Res[f(z),a]= a_,

n=—
1 ad 1 1 1 1
B) Ham f(z)=(z+1 —= -D" nén thing du Res|(z+i —_— i =
) (@)=(z+)cos 7 §0< S e e ) {( oS ] } 2
g 3 4 2 4 z’ v
O f(z)=z7e?=2°+ 227 +22 +?+ 4'+...v:21 z =014 di€m bat thudng cot yéu cua f(z).
1z A4

2 2 2 4r
D) §§z3e2dz: §z3e2dz:2ni Res[z3e2,0}= 3
|z-1]=3 |z-1]=3

Céu 10 Cho phuong trinh vi phan: y’-2y = u(t-m)e'™ (1) véi diéu kién ban diu y(0) = 27.
Pé€ gidi phuong trinh vi phdn nay ta 1am nhu sau: PiatY = Y(p)= Z[y(t)]

—7p
Bié&n d6i Laplace hai v€ phuong trinh (1 ) ta duge: pY-2Y = e—l +27 (2)
. s R e 27
Giai phuong trinh (2) v61 Y 1a an ta dugc : Y= + 3)
(p-D(p-2) p-2
A e X 2. o R N s - 1 1 27
Phan tich v€ phdi cda (3) thanh phén thdc don gidn ta duge: Y = ™™ ( 7 1] + 5
p- p- p-

Bién ddi Laplace ngugc hai v& ta dugc nghiém: y = (ez“’”’ - e"”)J(t —7)+27e"
A) C4ch lam ding, tinh todn sai, k€t qua sai. C)Cédch lam ding, tinh todn ding, k&t qui ding.

B) Céch lam sai, tinh to4n ding, k&t qua sai.

D) Céch lam sai, tinh todn sai, k&t qua sai.

PHAN TU LUAN (5,0 di¢m)

Cau 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
Yy -6y +25y= e ' -e™, v6iy(0)=0,y’ (0)=0

Cau 12 (1,5 diém) Ap dung phép bién ddi Laplace giai hé phuong trinh vi phan
X'+3y = 2sint A

{ .» voidi€ukién x(0)=0, y(0)=0

X+y+2y=e

Cau 13 (2 diém)



t
a) Tim 4nh cda ham gbc: f(t) =u(t - 7)cos(t —z)+ 5t% sint + Ie‘zu cos 5udu
0

t
b) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan: y(t)= e’'+2 Iy(u)cos(t —u)du
0

% Ghi chi : Cdn bj coi thi khong dugc gidi thich dé thi.
Ngay 25 thang 12 nam 2014
BO mon duyét









TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
MON THI: HAM BIEN PHUC VA PHEP
BIEN POI LAPLACE
Mai d@é: 0010.0111-0001-0010-2014-0011
Giam thi 1: Giam thi 2:

Gido vién chdm thi 1&2 DIE?M

Ho, tén sinh Vi€n: ..........ooovvvvieeeeeeriiniinnnn.

Ngay thi: 27/12/2014

Luu ¥: Sinh vién 1am bai thi 1an lugt trén
trang 6, 5, 4,3. Pdi véi cac hé phuong trinh dai
s6 tuy€n tinh thi chi can ghi k&t qua vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRAC NGHIEM

Cau hoi 1 2 3 4 5
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Tra loi

BAI LAM PHAN TU LUAN




Trudng PH Su pham Ky thuat Tp.HCM A ANT. 11} ~ - N
KHOA KHOA HOC CG BAN DPE THI MON: HAM BIEN P})—IUC VA
BO MON TOAN PHEP BIEN DOI LAPLACE
Ma mo6n hoc: 1001060  Thdi gian : 75 phiit(27/12/2014)
Dé thi gdbm 3 trang Pugc phép st dung tai liéu
Mai dé: 0010.0111-0001-0010-2014-0000

PHAN TRAC NGHIEM LUA CHON (5,0 diém)
(chon 1 trong cdc cau: A,B,C,D)

Cau 1 Khiang dinh nio sau day sai?
A) Néu ham phuc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y) thoa
diéu kién Cauchy — Reimann tai (x,,yo).
B) Néu ham v(x,y) khong diéu hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.
C) Néu ham phtrc f(z) = u(x,y) + iv(x,y) lién tuc tai diém z = x,+iy, thi cac ham u(x,y), v(x,y) cling
lién tuc tai (Xo,Y,)-
D) Néu cac ham u(x,y) va v(x,y) diéu hoa trén mién D thi f(z) = u(x,y) + iv(x,y) giai tich trén D.

4z

Cau?2 Anh cia dudng thing y = % qua phép bi€n hinh w = e ** =u +iv 1a

A) dudng thing u=0.
B) tia argw = -1/2.

C) tia argw = /2.
D) dudng thing v = 0.

Cédu 3 Cho phuong trinh vi phan: y’-2y = u(t-m)e'™ (1) véi diéu kién ban diu y(0) = 27.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

—7p
Bié&n d6i Laplace hai v€ phuong trinh (1) ta duge: pY-2Y = e—l +27 (2)
. e s s R e 27
Giai phuong trinh (2) v61 Y 1a an ta dugc : Y= + 3)
(p-D(p-2) p-2
A , ~ 9 . 9 N A 2, .« 9 _ 1 1 27
Phan tich v€ phai cua (3) thanh phan thic don gian ta dugc: Y = e ”p( 5~ J + 5
p- p- p-

Bi€n ddi Laplace ngugc hai v& ta dugc nghiém: y = (€27 — et‘”),l(t —z)+27e*
A) Céch lam ding, tinh todn sai, k&t qua sai. C)Céch lam ddng, tinh todn ding, k&t qua ding.

B) Céch lam sai, tinh to4n ding, k&t qua sai.

D) Céch lam sai, tinh todn sai, k&t qua sai.

Céu 4 Gia st Z[f(t)] = F(p), £ [g(t)] = G(p) va a, b 1a cac hang sb. Khiang dinh nao sau day sai?

A) Saf(v) + bg(] = aF(p) + bG(p) B) £ [241 +sh3t]= =+ = + P S
pp P -
C) £ 4 = 2e ! *sin 2t D) & [2[);2} =e” cos 6t
— Lp+2)(p* +4) ~ LT —4p a0
Céu 5 Trong mit phiang phtc, cho cac ham s6 u=3x* -3y -8y, v = 6xy +8x . Khing dinh nao sau
day dang?

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

-1-



Cau 6 Gia st £ [f(t)] = F(p). Khang dinh nao sau déy sai?

A) ft-a)u(t-a)] = ¢ F(p) B) % D f(u)du} =@

]
C) N&u f(t) 1a ham géc tudn hoan vdi chu ky T thi Z[f(1)] = ;T [e Pttt
p

l-@ Mo
2n

, 0 khi O<t B
D) N&u f(t) =1 DOSEST i fmm) = () thi ZTRO]=———— [ P" sinatdt
sin4t  khi z<t<2z l_e—27zp 0

Cau 7 Tap hop nghiém cua phuong trinh z° =8e°'%" 1a
A) be’ e (-1+iW3),e’(-1-iW3)] B)D C) pe’,e’(1+i3)] D)Pe’2e’(1+iv3),2¢*(1-i3)]

Cdu 8 Khing dinh ndo sau day sai?

A) (cose £ ising)" = cosng +isinne , VneZ. B) Phuong trinh €“=2015.e ™ v6 nghiém.
. i i _ n=r
C) Cho hai s6 phitc khac 013 z, =1, e 1, zo=tre 2.Khid6:2 =2, < 1T
¢, = ¢, £2kz

D) [r(cosp Fising)]" = r"(cosne ¥ isinng), VneZ.

Cdu 9 Khing dinh nao sao diy sai?

A)Ham f(z) c6 dao ham trén toan mit phang phic khi va chi khi f(z) gidi tich trong toan mit

phing phic.
B) Ham f(z) = 6z+e°* c6 dao ham trén toan mit phing phifc nén gidi tich trén toan mit phing
phtic.
62 +e°2dz . s 62 +e°2dz . 5
6)) S = 27i(6+5¢°) D) 2o =276+ 5€°)
2+4i2 (2-1 22 (2-1)

Cédu 10 Khing dinh nao sau day sai?
A)N&u khai triém Laurent ham f(z) quanh diém bat thuong cd6 ldp a c6 dang

+0
f(z) = Zan(z —a)" thi Res[f(z),a]z a_,
n=-—oo
1

nén thing du Re S{(Z + i)cos#,—i} =——.
Z+1 2

. o Il _ <, e 1
B) Ham f(z)—(z+1)cos—z+i— go( 1) e s i
2 3 4
Z:

23+ 22° +212 ot +..va z =0 12 di€m bAt thudng cot yéu cia f(z).

O f(z)y=12"¢e
1@ z 4

3
PHAN TU LUAN (5,0 di¢m)

Cau 11 (1,5 diém) Ap dung phép bién ddi Laplace gidi phuong trinh vi phin
Yy -6y +25y= e ' -e™, v6iy(0)=0,y’ (0)=0

3 % 3 2 : 3 2 4
D) §z eldz= §z eZdz=2mi Res| z°ez,0|= —

|z-1]=3 |z-1/=3

Cau 12 (1,5 diém) Ap dung phép bién ddi Laplace gidi hé phuong trinh vi phan

X'+3y = 2sint S
.» véidi€ukién x(0)=0, y(0)=0
X+y+2y=e

2.



Cau 13 (2 diém)

t
a) Tim &nh ctia ham goc: f(t) =u(t — z)cos(t — )+ 5t sint + je‘zu cos Sudu
0

t
b) Ap dung phép bién ddi Laplace giai phuong trinh tich phan: y(t)= e '+2 Iy(u)cos(t —u)du
0

*k Ghi chi : Cdn bé coi thi khong duoc gidi thich dé thi.
Ngay 25 thdng 12 ndm 2014
B6 mon duyét









TRUONG PH SU PHAM KY THUAT TP.HCM
BO MON TOAN
MON THI: HAM BIEN PHUC VA PHEP
BIEN POI LAPLACE
Mai d@é: 0010.0111-0001-0010-2014-0000
Giam thi 1: Giam thi 2:

Gido vién chdm thi 1&2 DIE?M

Ho, tén sinh Vi€n: ..........ooovvvvieeeeeeriiniinnnn.

Ngay thi: 27/12/2014

Luu ¥: Sinh vién 1am bai thi 1an lugt trén
trang 6, 5, 4,3. Pdi véi cac hé phuong trinh dai
s6 tuy€n tinh thi chi can ghi k&t qua vao bai lam
ma khong cin trinh bay cich gidi.

Sinh vién nop lai dé thi cung véi bai
lam.
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Mi dé

PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 27/12/2014)
PHAN TRAC NGHIEM

: 0010.0111-0001-0010-2014-0000

Ca

uhdi | 1 2 3 4 5 6 7 8 9 10

Tra 15i D B C B A D A B C D

Mai dé

:0010.0111-0001-0010-2014-001

Ca

uhdi | 1 2 3 4 5 6 7 8 9 10

Tra 15i A B C D B D C A D B

Mai dé

: 0010.0111-0001-0010-2014-0010

Ca

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

Tra 1oi A D A B C D B D C B

Ma dé: 0010.0111-0001-0010-2014-0011

Cauhoi | 1 2 3 4 5 6 7 8 9 10

Tra 15i B B A D A B C D D C

BAI LAM PHAN TU LUAN

Cau
hoi

Noi dung

V4
Diem

Cau 1

1 1,54

bit 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 gdc ta dugc:
pY — py(0) - y'(0) — 6(pY — y(0)+25Y = [e™ e

SY(p*-6p+25)= ! !

0.5d

y_ _5 __A B _C(p-3)+4D
(p-2)(p+3)[(p-3)"+16] p-2 p+3 (p-3)°+16

0.5d

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

yty= Y= At 4t i P p 4

p-2  p+3 (p—3)2+16+ (p-3)°+16
< y(t)= Ae* +Be ™ +Ce’ cos4t + De™ sin 4t + 3e™ sin 4t
Tim A,B,C,D dua vao dﬁng thuc:
-5 © A B C(p-3+4D
(P=2)(p+3)[(p-3)* +16] p-2 p+3  (p-3)°+16
-5 R -5 1

A: =

Q+3)[(2-3)>+16] 17’ (-3-2)[(-3-3)>+16] 52
-3C+4D
+—
25

Tu (*) cho p=0 dudc: < =+

0.5d




Suy ra C= 3_5, = i
884 1768

Cau 12

1.5d

bit X = Z[x] Y = Z[y]; bi€n ddi Laplace hai v& ta duoc:

{ s[ele3elyl=2fint] PX+3Y =
I+ 2lylr2zlyl= 2] |y e (p+2)Y = ﬁ
X -p*+2p-7 _A(p—1)+B+ C +Dp+E
o) (=D(p3(PT ) (p-D p+3 pi4l
p’—p+2 _A(p-D+B' C' Dp+E

Y = =
(pP=D*(p+3)(p*+)  (p-D*  p+3  p*+l
Bién ddi ngudc hai v€ ta dudc:

<:>{ X = Ae' + Bte' + Ce™" + Dcost + Esint
y=Ae" +B'te' +C'e™ + D'cost + E'sint
¢ Tim AB,C,D,E duavao

—-p*+2p-7 :A(p—1)+B+ C +Dp+E
(p-D*(p+3)(p*+)  (p-1)*  p+3  p’+I
g —U42x1-7 =3 o —(3)’+2x3-7 1

T A+3)12+) 4 (=3-120+1) 16

b

Chop=0 : %:—A+B+%+E

Chop=2 : —7 _a+B+ & 2DFE
25 5

Chop—-2 + I -3AE ¢ E-2D

- 1 1 1 p
. x= Z7'[A +B +C +D +E
{x:gﬂ[X]@ [ p-1  (p-1° p+3 p’+1 p +1]
y=2"1 ot se ol yp P el
p-1 (p-1 p+3 p-+1 +1

0.5d

0.5d

0.5d

D=__3, E=__7
5 10

¢ Tuong ty, ching ta tim A',B',C',D',E' dua vao
P’ —p+2 _A(p-D+B' C' Dp+E

(p=D*(p+3)(p*+)  (p-1° p+3  p’+l
PF-1+2 1 ., (3’-(=3+2 11

2

A+ +1) 47 (S3-D((=3)>+1) 20

69

Thay B :_73, C :—% vao hé trén va st dung mdy tinh casio giai dugc A:%,




+cwE2D
45 9 5

2

Thay B'=—, C'= % vao hé trén va st dung mdy tinh casio gidi dugc A'= , D'=

Cau 1

1d

o 2p ) 1 )
a)g[f(t)]=e P ﬁ'l‘ S[ﬁ] +E. g[e o COSSt]
_ 2
=e 2p + 10 ! 23p 5 L p+22
p-+1 (p~+1) p (p+2)" +25

0.5d

0.5d

b) Ap dung tich chap, phuong trinh dudc viét lai

y(t) =€’ +2y(t)*cost
Pit Y = Y(p) = Z[y(t)] bi€n ddi Laplace hai v& phuong trinh, 4p dung tinh chit tuyén
tinh va dinh 1y Borel ta dugc

Y = ﬁ+ 2Z[y(1)] Llcost] & Y = — 42y P

p->5 p> +1

Giai phuong trinh véi Y 13 4n ta dugc
__ P+l _ A B(p-D+C
(p-5)p-D° p-5 (p-1’
Bién ddi Laplace ngudc hai vé ta dugc nghiém
oy oy A 1 1
yit) = £ [Y]=< [p_5+B p—1+C(p—1)2]
< y(t) = Ae* + Be' + Cte'
Tim A,B,C dua vao dzzmg thic
pP+1 A L B(p-D+C
(p=5(p-D* p-5 (p-1’
13 -1 -5

A=—,C=—,B="2
8 2 8

0.5d

0.5d
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