Trugng PH Su pham Ky thudt TR.HCM  pf THI CUOT KY HQC KY I NAM HOC 2015-2016
KHOA KHOA HOC COBAN VAN, HAM BIEN PHUC VA PHEP BIEN POT LAPLACE

BO MON TOAN Mi mén hoc: MATH 121201 Thoi gian : 90 phit (14/1/2016)
D¢ thi gom 3 trang Pugc phép sit dung tai li€u

M3 d@é: 0001-0014-0001-2016-314116-0001 (Nop lai dé nay)
PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

Cau 1 Khing dinh nao sau diy sai?

A) (cosp tising)" = cosng *isinne, VneZ. B) Phuong trinh €“=2016.6 " v6 nghiém.
. [ i r=r
C) Cho hai s6 phitc khic 012 z, =1, e 1, zy=rre 2.Khid6:7, =2, < 175
¢, = ¢ £2kz
D) [r(cospFising)]" = r"(cosne F isinng), VneZ.
CAu 2 Phan thyc va phan do cia ham phitc f(z)=u(x,y)+iv(x,y) = I+ 3'_ —i*+e* la:

A) u(x,y)=-1+e"cos3y, v(x,y) =e™sin3y C) u(x,y) =e>*cos3y, V(x,y) =e*sin3y
B) u(x,y)=1+e*cos3y, v(x,y) =e*sin3y D) u(x,y)=-1+e*cos3y, v(Xx,y)=—esin3y

Cau 3 Khang dinh nio sau day sai?

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

B) 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.

C) Néu ham phurc f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cdc ham u(x,y) va v(x.y)
khong kha vi trén mién D.

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cdc ham u(x.y), v(x,y) kha
vi va thoa diéu kién Cauchy — Riemann tai (Xo,¥o).

Ciau 4 Trong mit phing phirc, cho cac ham sb u(x,y)=3x> —3y> =9y +5, v=6xy +9x + 5. Khing
dinh nao sau day dung?

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

B) udi€u hoa, v khong dicu hoa. D) v di€u hoa, u khong diéu hoa

Cédu 5 Khing dinh nio sao diy sai?

A)Ham f(z) c¢6 dao ham trén toan mit phing phic khi va chi khi f(z) gidi tich trong toan mit

phing phic.

B) Ham f(z) = 8z +e** ¢6 dao ham trén toan mit phing phifc nén gidi tich trén toin mit phing
phtic.

o) 82Jr4‘3d2—27r|(8+5e ) D) 82Jr46d2—27r|(8+5e )
2+6i-2 (2 - 1) 12-2i=6 (2 1)

Ciu 6 Anh cta duong thang y = -x qua phép bién hinh w= 3i =u+tiv la

Z
A) dudng thang u =v. B) nita dudng thang u=v, v6i v > 0.
C) dudng thang u = -v. D) nita dudng thang u = -v, véi v < 0.

Cédu 7 Khing dinh nio sau dy sai?



A)N&u khai tri€ém Laurent ham f(z) quanh di€m bAt thudng cd 1ap a c6 dang

+00
f(z) = Zan(z —a)" thi Re s[f(z),a] =a_,
n=—o
2 3 4

B)f(z)= 2% eZ= 2°+ 22> +2z2 ot +...va z = 012 di€m bAt thudng cot y&u cia f(z).

z 4

2 2 4

O) §z3ezdz==2ni Res{fez,o}: 3
|z-2i|=5

1
(2n)! (z + i)2n*1

D) Ham f(z):(z+i)cos$: S (1)

nén thing du Re s{(z + i)cosé,—i} L
—0 Z+1

2

Cédu 8 Cho phuong trinh vi phan: y’+6y = u(t-5)e**™ (1) véi diéu kién ban dau y(0) = 14.
Pé€ gidi phuong trinh vi phin nay ta 1am nhu sau: PitY = Y(p)= Z[y(t)]

_Sp

¢ Bié&n ddi Laplace hai v& phuong trinh (1) ta dugc: pY+6Y = 414 (2)
. s 2 e”P 14
¢ Giai phuong trinh (2) v61 Y 1a an ta dudgc : Y= + (3)
(P-2)(p+6) p+6
¢ Phan tich v& phai ctia (3) thanh phan thitc don gidn ta dudc: Y = le’Sp S P
8 p—-2 p+6 p+6

¢ Bién ddi Laplace ngugc hai v€ ta dugc nghiém: y = %(ez(”) —e Nyt —5)+14e

A) Cdch lam diing, tinh todn ding, k€t qua ding. | C) Cé4ch lam sai, tinh todn sai, k&t qua sai.

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

B) Cich lam sai, tinh todn ding, két qua sai.

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

t
n‘/ t F ) 5u — p -5
b o[£ o o[- 25
T
C) Né&u f(t) 1a ham gdc tuan hoan vdi chu ky T thi Z[f(t)] = ;Je_ Pt £ (t)dt
1_e_Tp 0
. 0 khi O<t<z . 1 T _pt .
D) Né&u f(t)={ , _ va f(t+2n) = f(t) thi Z[f()]=—— j e P sinotdt
sin9tkhi 7<t<2z l_e—ﬂp )

t
Cédu 10 DBE giai phuong trinh tich phan: y(t)= 2e 7 +10 _[ y(Uu)cos3(t —u)du ta lam nhu sau:
0
¢ Ap dung tich chdp, phuong trinh tuong duong v6i: y(t) = 2e "' +10y(t)*cos3t
¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dudgc
Zy®]=Z[2e ] +10 Z[y(t)*cos3t]
¢ Ap dung cong thitc Borel ta dugc

Y= 2 4+ 102[y1n)] Zlcos3t] & Y = —=— +10Y P
p+7 p+7 p°+9

2(p> +9)
(P=D(P-9(p+7)

¢ Giai phuong trinh v6i Y 12 4n ta dugc: Y =

2.



¢ Phan tich thanh phéan thic don gian: Y= A + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)
p-1 p-9 p+7
¢ Bié€n ddi Laplace ngugc hai v€ ta duge nghiém : y(t) = Ae' + Be”t +Ce™"

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

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

D) Céich lam ding, tinh todn sai, k€t qua sai.

PHAN TU LUAN (5,0 di¢m)
Cau 11 (1,5 d@iém) Khai trién Laurent hAm f(2) = (z-i)? sinﬁ quanh diém bat thudng co

14p z=i. Tinh tich phan I = § ((Z—H) sin——

|z-3i|=6

L e jdz

—i

Cdu 12 (2 diém) Ap dung phép bié€n ddi Laplace giai phuong trinh vi phan
Yy +6y 420y = 50 +e® v6i diéukién y(0)=0va y’(0) =

Tinh lim y(t) roi dua vao két qua d6 xdc dinh gid tri (gin ding) cia y(t) sau khodng thdi gian t

da 16n.

Céu 13 (1,5 diém)

Cho mach dién RL nhu hinh vé thda phuong trinh vi phan " Inductance, L
L9 4Ry = E, L i(0)=0 o

i)

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

Resistance, R Switch

Ap dung phép bi€n d6i Laplace gidi phuong trinh vi phan
dé tim i(t). Tinh tlim i(t) r6i dua vao két qud dé xédc dinh
gid tri (gan dding) cda i(t) sau khodng thdi gian t dd 16n.

* Ghi chi : Cdn bé coi thi khong duoc gidi thlch de thi.

CHUAN DAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Ti 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 tri€n dudc chudi Laurent, tinh dudc Gl: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.1.4,24.3

Cau 12, Cau 13: Ap dung phép bi€n ddi Laplace giai
phuong trinh vi phan r6i ing dung vao ddi song.
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Trugng PH Su pham Ky thudt TR.HCM  pf THI CUOT KY HQC KY I NAM HOC 2015-2016
KHOA KHOA HOC COBAN  \iON. HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201 Thoi gian : 90 phit (14/1/2016)
D¢ thi gom 3 trang Pugc phép sit dung tai li€u
M3 d&: 0010-0014-0001-2016-314116-0010 (Nép lai dé nay)
PHAN TRAC NGHIEM LUA CHON (5,0 di€m)

(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

Cédu 1 Cho phuong trinh vi phan: y’+6y = u(t-5)e**™ (1) véi diéu kién ban dau y(0) = 14.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(1)]

-5p

¢ Bié&n ddi Laplace hai v& phuong trinh (1 ) ta dugc: pY+6Y = ¢ 5 +14 (2)
. s 2 e? 14
¢ Giai phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(P-2)(p+6) p+6
¢ Phén tich v& phai ciia (3) thanh phan thitc don gidn ta duge: Y = ~e*?( 11 |, 14
8 p-2 p+6 p+6

¢ Bié&n ddi Laplace ngudc hai v€ ta dugc nghiém: y = é(ez(”) —e )J(t —5)+14e™

A) Cdch lam diing, tinh todn ding, k€t qua ding. | C) C4ch lam sai, tinh todn sai, k&t qua sai.

B) Cdch lam sai, tinh todn ding, k€t qué sai. | D) C4ch lam ddng, tinh todn sai, k&t qué sai.

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

t
;/ t F 5u h _ p- 5
=
0
.
C) Né&u f(t) 12 ham gdc tudn hoan véi chu ky T thi Z[f(t)] = ;J.e_ Pt (t)dt
l—e_Tp 0
. 0  khi O<t<zm . 1T —pt.
D) Néu f(t)=1 . . va f(t+2n) = f(t) thi Z[f(t)]=— J e sin 9tdt
sin9tkhi 7<t<2z l_e—ﬂp )
Cdu 3 Khing dinh nao sau day sai?
A) (cos@ *ising)" = cosng *isinng, VneZ. B) Phuong trinh e“=2016." v6 nghiém.
. [ i r=r
C) Cho hai s0 phitc khac 01a z, =r, el(p1 , Zo =r2e|(p2 .Khidé:z,=2, & { b
¢, =@ +2kz
D) [r(cosp Fising)]" = r"(cosng F isinnQ), VneZ.
Cau 4 Phan thyc va phan 4o cia ham phic f(z)=u(x,y)+iv(x,y) = %— i’ +e’ la:

A) u(x,y)=-1+e*cos3y, v(x,y) =e*sin3y C) u(x,y) =e*cos3y, v(x,y) =e*sin3y
B) u(x,y)=1+e*cos3y, v(x,y)=e*sin3y D) u(x,y)=-1+e*cos3y, V(x,y)=—€"sin3y

Ciu 5 Khang dinh nao sau day sai?

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



B) 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.

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

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y), v(x,y) kha
vi va thoa diéu kién Cauchy — Riemann tai (X,,Y,).

Céu 6 Trong mit phang phtic, cho cac ham sb u(x,y)=3x*> —=3y> -9y +5, v=6xy +9x + 5. Khing
dinh nao sau day dung?

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

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

Cédu 7 Khing dinh ndo sao ddy sai?

A)Ham f(z) c6 dao him trén toan mit phang phiic khi va chi khi f(z) gidi tich trong toin mit
phang phic.
B) Ham f(z) = 8z +e** ¢6 dao ham trén toan mit phing phifc nén gidi tich trén todn mit phing
phtc.
8z+e’ 8z+e’

O 4dz—27r|(8+5e ) D) 4dz—27z|(8+5e )
|2+6i=2 (Z —1) |z-2i[-6 (Z _1)
Ciu 8 Anh cia duong thing y = -x qua phép bién hinh w= 3i —u+iv 13
Z
A) dudng thang u =v. B) ntta duding thang u = v, véi v > 0.
C) dudng thing u = -v. D) ntta dudng thang u = -v, vdi v < 0.

Céau 9 Khing dinh nao sau dy sai?
A)Né&u khai tri€ém Laurent ham f(z) quanh di€m bAt thudng cd 1ap a c6 dang

+00

f(z) = Zan(z —a)" thi Re s[f(z),a]za_1
n=-—o

2 3 24

B)f(z)=27’e%= 2+ 27° +2z+?+

" +...va z = 0 12 di€m bAt thudng cot y&u cia f(z).
z 4

2 . 4r
O §Z3ezd22:2ni Re{feg()}: I

|2-2i|=5 3
D) Ham f(2)=(z+)cos——= 3 (<"~ L e thing du Res[(m)cos_l —i}——l
Z+1i (2n)!(z+i)2n—1 1ng i = 7

t
Cau 10 DE gii phuong trinh tich phan: y(t)=2e " +10 J. y(u)cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chap, phuong trinh tuong duong véi: y(t) = 2e "' +10y(t)*cos3t

¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dugc
Zy®]=Z[2e ] +10 Z[y(t)*cos3t]

¢ Ap dung cong thirc Borel ta dugc

Y = ﬁ+ 102 [y(0)] L[cos3t] < Y = —2— +10Y P

p+7 p>+9
2(p> +9)
(P—=D(P-9(p+7)

¢ Giai phuong trinh v6i Y 1a 4n ta dugc: Y =

2.



¢ Phan tich thanh phéan thic don gian: Y= A + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)
p-1 p-9 p+7
¢ Bié€n ddi Laplace ngugc hai v€ ta duge nghiém : y(t) = Ae' + Be”t +Cce™"

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

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

D) Céich lam ding, tinh todn sai, k€t qua sai.

PHAN TU LUAN (5,0 di¢m)
Céu 11 (1,5 diém) Khai tri€n Laurent hAm f(z) = (z-i)? sinﬁ quanh diém bat thudng co

14p z=i. Tinh tich phan I = § ((Z—H) sin——

|z-3i|=6

Lo e jdz

—i

Cdu 12 (2 diém) Ap dung phép bié€n ddi Laplace giai phuong trinh vi phan
Yy +6y 420y = 50 +e® v6i diéukién y(0)=0va y’(0) =

Tinh lim y(t) roi dua vao két qua d6 xdc dinh gid tri (gin ding) cia y(t) sau khodng thdi gian t

da 16n.

Céu 13 (1,5 diém)

Cho mach dién RL nhu hinh vé thda phuong trinh vi phan " Inductance, L
L9 4R = E, L i(0)=0 o

i)

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

Resistance, R Switch

Ap dung phép bi€n d6i Laplace gidi phuong trinh vi phan
dé tim i(t). Tinh tlim i(t) r6i dua vao két qud dé xédc dinh
gid tri (gan dding) cda i(t) sau khodng thdi gian t dd 16n.

* Ghi chi : Cdn bé coi thi khong duoc gidi thlch de thi.

CHUAN DAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Ti 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 tri€n dudc chudi Laurent, tinh dudc Gl: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.1.4,24.3

Cau 12, Cau 13: Ap dung phép bi€n ddi Laplace giai
phuong trinh vi phan r6i ing dung vao ddi song.

Ngay 13 thiang 1 ndm 2016
Thong qua BO mon Toan
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BAI LAM PHAN TU LUAN




Trugng PH Su pham Ky thudt TR.HCM  pf THI CUOT KY HQC KY I NAM HOC 2015-2016
KHOA KHOA HOC COBAN  \iON. HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201 Thoi gian : 90 phit (14/1/2016)
D¢ thi gom 3 trang Pugc phép sit dung tai li€u
Mi d&: 0011-0014-0001-2016-314116-0011 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

Céau 1 Anh cta duong thing y = -x qua phép bién hinh w= 1. u-+iv la

3z
A) dudng thang u =v. B) nita dudng thang u =v, vdi v > 0.
C) dudng thing u = -v. D) nita dudng thang u = -v, véi v < 0.

Céau 2 Khing dinh nao sau dy sai?
A)N&u khai tri€fm Laurent ham f(z) quanh di€m bAt thudng cd 14p a c6 dang

.00
fz)= D a,(z—a)" thi Reslf(z),a]=a_,
n=-—ow
2 3 4

B)f(z)=27’e%=7°+ 22* +2z ot +...va z = 012 di€m bAt thudng cot y&u cia f(z).

z 4

3 ; i \ 4
®) §z eZdz==2ni Res| 2°e2,0 |= -

|z-2i|=5

D) Ham f(z)= (z+1)cosi— Z (-D"

nén thing du Res{(z ‘ i)cosL_,—i} __1
—0 Z+1

(2n)' (z + |)2n ! 2

Cédu 3 Cho phuong trinh vi phan: y’+6y = u(t-5)e**™> (1) véi diéu kién ban dau y(0) = 14.
Pé€ gidi phuong trinh vi phin nay ta 1am nhu sau: PitY = Y(p)= Z[y(t)]

-5p

¢ Bié&n ddi Laplace hai v& phuong trinh (1 ) ta dugc: pY+6Y = ¢ 5 +14 (2)
. s 2 e™P 14
¢ Giai phuong trinh (2) v6i Y 1a an ta dudgc : Y= + 3)
(P-2)(p+6) p+6
¢ Phén tich v& phai ciia (3) thanh phan thitc don gidn ta duge: Y = e 11 |, 14
8 p-2 p+6 p+6

¢ Bié&n ddi Laplace ngudc hai v€ ta dugc nghiém: y = é(ez(”) —e )J(t —5)+14e™

A) Cdch lam diing, tinh todn ding, k€t qua ding. | C) C4ch lam sai, tinh todn sai, k&t qua sai.

B) Céch lam sai, tinh todn ding, k€t qué sai. | D) C4ch lam ddng, tinh todn sai, k&t qué sai.

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

t
ok F(p) e chéudy = ——P—2
%Hf(”d“}T B 7| pl(p-3)"-30)
T
C) Né&u f(t) 12 ham gdc tudn hoan véi chu ky T thi Z[f(t)] = ;Tj.e_ Pt (t)dt
P75

-



, 0 Kkhi 0<t w
D) Néuf®={ . " "7 vafeom =) i L0 =—— [Pl sinotdt
sin9tkhi 7<t<2zx l_e—ﬂp ;

Cau 5 Khing dinh ndo sau diy sai?

A) (cosp tising)" = cosng *isinne, VneZ. B) Phuong trinh €“=2016.6 " v6 nghiém.
. [ i r=r
C) Cho hai s6 phitc khic 0132 z, =1, e 1, zy=rre 2.Khid6 :z, =2, < 170
¢, =@ £2kz
D) [r(cosp Fising)]" = r"(cosne F isinng), VneZ.
CAu 6 Phan thyc va phan do cia ham phitc f(z)=u(x,y)+iv(x,y) = %— i’ +e’ la:
A) u(x,y)=-1+e"cos3y, v(x,y) =e™sin3y C) u(x,y) =e>*cos3y, V(X,y) =e*sin3y
B) u(x,y)=1+e*cos3y, v(x,y)=e*sin3y D) u(x,y)=-1+e*cos3y, v(x,y)=—e"sin3y

Cau 7 Khang dinh nio sau day sai?

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

B) Néu ham u(x,y) khong diéu hoa trén mién D thi f(z) = u(x,y)+1v(x,y) khong giai tich trén D.

C) Néu ham phtrc f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cdc ham u(x,y) va v(x.y)
khong kha vi trén mién D.

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cdc ham u(x.y), v(x,y) kha
vi va thoa diéu kién Cauchy — Riemann tai (X,,y,).

Cau 8 Trong mit phing phirc, cho cac ham sb u(x,y)=3x> —3y> =9y +5, v=6xy +9x + 5. Khing
dinh nao sau day dung?

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

B) udi€u hoa, v khong diéu hoa. D) v di€u hoa, u khong diéu hoa

Cédu 9 Khing dinh nio sao diy sai?

A)Ham f(z) c¢6 dao ham trén toan mit phing phic khi va chi khi f(z) gidi tich trong toan mit

phing phic.

B) Ham f(z) = 8z +e** ¢6 dao ham trén toan mit phing phifc nén gidi tich trén toin mit phing
phtic.

O § 82Jr4(9d2_27r|(8+5e ) D) § 82Jrgedz_27zl(8+5e )
|2+6i=2 (Z - 1) |z-2i[-6 (Z - 1)

t
Cédu 10 DBE giai phuong trinh tich phan: y(t)= 2e 7' +10 _[ y(u)cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chap, phuong trinh tudng ducng vSi: y(t) = 2e " +10y(t)*cos3t

¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dugc
Zly)]=Z[2e7'] +10 Z[y(t)*cos3t]

¢ Ap dung cong thic Borel ta dugc

Y= 2 4 102[y1)] Llcos3t] & Y = —2— +10Y P
p+7 p+7 p°+9

2(p* +9)
(P—-D(P=9(p+7)

¢ Gidi phuong trinh v6i Y 12 4n ta dudc: Y =

2.



¢ Phan tich thanh phéan thic don gian: Y= A + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)
p-1 p-9 p+7
¢ Bié€n ddi Laplace ngugc hai v€ ta duge nghiém : y(t) = Ae' + Be”t +Cce™"

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

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

D) Céich lam ding, tinh todn sai, k€t qua sai.

PHAN TU LUAN (5,0 di¢m)
Cau 11 (1,5 d@iém) Khai trién Laurent hAm f(2) = (z-i)? sinﬁ quanh diém bat thudng co

14p z=i. Tinh tich phan I = § ((Z—H) sin——

|z-3i|=6

L e jdz

—i

Cdu 12 (2 diém) Ap dung phép bié€n ddi Laplace giai phuong trinh vi phan
Yy +6y 420y = 50 +e® v6i diéukién y(0)=0va y’(0) =

Tinh lim y(t) roi dua vao két qua d6 xdc dinh gid tri (gin ding) cia y(t) sau khodng thdi gian t

da 16n.

Céu 13 (1,5 diém)

Cho mach dién RL nhu hinh vé thda phuong trinh vi phan " Inductance, L
L9 4R = E, L i(0)=0 o

i)

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

Resistance, R Switch

Ap dung phép bi€n d6i Laplace gidi phuong trinh vi phan
dé tim i(t). Tinh tlim i(t) r6i dua vao két qud dé xédc dinh
gid tri (gan dding) cda i(t) sau khodng thdi gian t dd 16n.

* Ghi chi : Cdn bé coi thi khong duoc gidi thlch de thi.

CHUAN DAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Ti 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 tri€n dudc chudi Laurent, tinh dudc Gl: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.1.4,24.3

Cau 12, Cau 13: Ap dung phép bi€n ddi Laplace giai
phuong trinh vi phan r6i ing dung vao ddi song.
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Trugng PH Su pham Ky thudt TR.HCM  pf THI CUOT KY HQC KY I NAM HOC 2015-2016
KHOA KHOA HOC COBAN  \iON. HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201 Thoi gian : 90 phit (14/1/2016)
D¢ thi gom 3 trang Pugc phép sit dung tai li€u
M3 dé: 0100-0014-0001-2016-314116-0100 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

Céu 1 Trong mit phang phtic, cho cac ham sb u(x,y)=3x*> —=3y> =9y +5, v=6xy +9x + 5. Khing
dinh nao sau day dung?

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

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

Cédu 2 Khing dinh ndo sao ddy sai?

A)Ham f(z) c¢6 dao ham trén toan mit phang phic khi va chi khi f(z) gidi tich trong toan mit
phing phic.
B) Ham f(z) = 8z +e** c¢6 dao ham trén toan mit phing phifc nén gidi tich trén toAn mit phing
phtc.
8z+e’ 8z +¢e’

6)) § 4dz—27r|(8+5e ) D) 4dz—27z|(8+5e )
|2+6i=2 (Z - 1) |z-2i[-6 (Z - 1)
Ciu 3 Anh cia duong thing y = -x qua phép bién hinh w= 3i —u+iv 13
z
A) dudng thang u =v. B) ntta duding thang u = v, véi v > 0.
C) dudng thang u = -v. D) nita dudng thang u = -v, véi v < 0.

Cédu 4 Cho phuong trinh vi phan: y’+6y = u(t-5)e**> (1) véi diéu kién ban diu y(0) = 14.
Dé€ gidi phuong trinh vi phdn nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

,Sp

¢ Bi&n d8i Laplace hai v€ phuong trinh (1 ) ta duge: pY+6Y = —— +14 )
. v s R e’ 14
¢ Giai phuong trinh (2) v61 Y 1a an ta dudgc : Y= + (3)
(pP=2)(p+6) p+6
¢ Phan tich v€& phai ctia (3) thanh phan thitc don gidn ta dudc: Y = le‘Sp CH . 14
8 p—-2 p+6 p+6

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(ez“"s) —e St -5)+14e

A) Cdch lam ding, tinh todn ding, k€t qud ding. | C) Céch lam sai, tinh todn sai, k&t qua sai.

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

B) Cdch lam sai, tinh todn ding, k€t qua sai.

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

t
E F(p) y{ e5”ch6udu}: P=>
T
C) N&u f(t) 1a ham g6c tudn hoan véi chu ky T thi Z[f(1)] = ;Tp [Pt (tyet
l-@ Fo

-1-



. 0 khi 0<t x
D) Néuf®={. " "7 vafeom =) i L0 =—— [Pl sinotdt
sin9tkhi 7<t<2z l_e—ﬂp ;

Cau 6 Khing dinh nao sau diy sai?
A) (cosp tising)" = cosng *isinne, VneZ. B) Phuong trinh €“=2016.6 " v6 nghiém.
n=r

C) Cho hai s6 phitc khic 0132 z, =1, e 1, zy=rre 2.Khid6 :z, =2, <
@, =@, £2kz

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

Cau 7 Phan thyc va phan do cia ham phitc f(z)=u(x,y)+iv(x,y) = %—I +e’ la:

A) u(x,y)=-1+e"cos3y, v(x,y) =e™sin3y C) u(x,y) =e>*cos3y, V(X,y) =e*sin3y

B) u(x,y)=1+e*cos3y, v(x,y)=e*sin3y D) u(x,y)=-1+e*cos3y, v(x,y)=—e"sin3y
Cédu 8 Khing dinh nio sau diy sai?

A)N&u khai triém Laurent ham f(z) quanh diém bat thudng c6 1dp a c6 dang

+00
f(z) = Zan(z—a)“ thi Re s[f(z),a]=a_l
n=—ow
2 3 4
B)f(z)=z’e?= z°+ 27° +2z+?+

" +...vd z = 0 12 di€ém bAt thudng cot y&u cia f(z).
z 4

2 2 4
@) §z3ezdz::2ni Res{z3e2,0}: —
|2-2i[-s 3
1

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

D) Ham f(z)= (Z+1)cos— Z (=" (2n)'(z+|)2nl

Céu 9 Khang dinh nao sau dﬁy sai?

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

B) 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.

C) Néu ham phtrc f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cdc ham u(x,y) va v(x.y)
khong kha vi trén mién D.

D) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x.y), v(x,y) kha
vi va thoa diéu kién Cauchy — Riemann tai (Xo,¥o).

t
Cau 10 DE giai phuong trinh tich phan: y(t)=2e 7 +10 J. y(u)cos3(t —u)du ta lam nhu sau:
0

¢ Ap dung tich chdp, phuong trinh tuong duong véi: y(t) = 2e " +10y(t)*cos3t

¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dugc
Zy®]=Z[2e ] +10 Z[y(t)*cos3t]

¢ Ap dung cong thirc Borel ta dugc

Y= 2 1 102[y1)] L[cos3] < Y = —>— +10Y —P
p+7 p+7 p +9

2(p* +9)
(P—-D(P=9(p+7)

¢ Giai phuong trinh v6i Y 1a 4n ta dugc: Y =



¢ Phan tich thanh phéan thic don gian: Y= A + B + ¢ (vdi A, B, C = const ma chiing ta chua tim)
p-1 p-9 p+7
¢ Bié€n ddi Laplace ngugc hai v€ ta duge nghiém : y(t) = Ae' + Be”t +Cce™"

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

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

D) Céich lam ding, tinh todn sai, k€t qua sai.

PHAN TU LUAN (5,0 di¢m)
Cau 11 (1,5 diém) Khai tri€n Laurent hAm f(z) = (z-i)? sinﬁ quanh diém bat thudng co

14p z=i. Tinh tich phan I = § ((Z—H) sin——

|z-3i|=6

L e jdz

—i

Cdu 12 (2 diém) Ap dung phép bié€n ddi Laplace giai phuong trinh vi phan
Yy +6y 420y = 50 +e® v6i diéukién y(0)=0va y’(0) =

Tinh lim y(t) roi dua vao két qua d6 xdc dinh gid tri (gin ding) cia y(t) sau khodng thdi gian t

da 16n.

Céu 13 (1,5 diém)

Cho mach dién RL nhu hinh vé thda phuong trinh vi phan " Inductance, L
L9 4R = E, L i(0)=0 o

i)

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

Resistance, R Switch

Ap dung phép bi€n d6i Laplace gidi phuong trinh vi phan
dé tim i(t). Tinh tlim i(t) r6i dua vao két qud dé xédc dinh
gid tri (gan dding) cda i(t) sau khodng thdi gian t dd 16n.

* Ghi chi : Cdn bé coi thi khong duoc gidi thlch de thi.

CHUAN DAU RA
Noi dung kiém tra Chuin diu ra ciia hoc phin (v& kién thirc)
Ti 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 tri€n dudc chudi Laurent, tinh dudc Gl: 1.1, 1.2

thing du va 4p dung tinh tich phan. G2:2.1.3,2.1.3,2.1.4,24.3

Cau 12, Cau 13: Ap dung phép bi€n ddi Laplace giai
phuong trinh vi phan r6i ing dung vao ddi song.
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PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 14/1/2016)

PHAN TRAC NGHIEM

Ma dé: 0001-0014-0001-2016-314116-0001

Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i B A C A C C C A D B
M3 dé: 0010-0014-0001-2016-314116-0010
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i A D B A C A C C C B
M3 dé: 0011-0014-0001-2016-314116-0011
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i C C A D B A C A C B
M3 dé: 0100-0014-0001-2016-314116-0100
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i A C C A D B A C C B
BAI LAM PHAN TU LUAN
Cau héi Néi dung Diém
Caull diém
L 2n+1
PRI LTI e |
-i = (2n+1)' = en+Dl(z-i)y™
N -1)" N D" 0,75d
f(z)=(z-i ——=(z-i)’ ( ’
(@)= =i)sin = (=D Z “an+ iz —i)™ Z “on+Di(z—i)™
| = j; ((Z+i)2 sin#+e52jdz= i’; ((Z+i)2 smLJdZ+ e’*dz
|2-3i|=6 a |2-3i|=6 I |z~ 3|\ 6




5 5 2 2
€ ZdZ =0 ( viham €°% ¢6 dao ham trén toan mit phang phiic nén gidi tich trén toan mit phang phl’rc)

|z-3i|=6

§) ((Z +i)° sinL-Jdz = 27 Res[(z +i)° Sin;,i]
|2-3i=6 z-1 £

(z+i) =(z—i+20) =(z—0) +4i(z-i)-4

0,25d

Suy ra 0,25d
o .1 - -D" = 4i(-nH" = —4(-DH"
@riysin =S oS A S )
Z—-1 S@2n+Dli(z-1) o 2n+1DI(z—-1) o 2n+Dl(z-1)
NEn Res[(z+i)>sin——.i]= ——4=—2> 0,25d
z-1 3! 6
((z +1i)? sin : _jdz: 27 (—2)+0 - A 0,25d
|2-3i|=6 -1 6 3
Céul2 1.5d
pit Y =Y(p) = Z[y(t)]. Bién ddi Laplace hai v& phuong trinh, 4p dung tinh
chat tuy€n tinh va tinh chdt dao hAm ham gdc ta dudc:
0,5d
pY — py(0) — y'(0) + 6(pY ~ y(0))+20Y = Z[50+e]
< Y(p® +6p+20)=ﬂ+ !
p p+6
~ 51p +300 _A, B +C(p+3)+D\/ﬁ
p(p+6)[(p+3)° +11] p p+6 (p+3)* +11 0,5d
Bi€i ddi Laplace ngudc hai v€ va dp dung tinh chat tuyén tinh ta dugc
Y= Y] = < [AL+B—_sc—P +23 +D *@
p p+6 (p+3)” +11 (p+3)” +11
& y(t)= A+Be ™ +Ce ™ cos/11t + De™ sinA/11t 0.5d
lim y(t) = lim A+ B lim e+ lim[ e~ (C cos V11t + Dsiny/11t)] = A
Sau khoang thgi gian t @G 16n thi y(t)~ A :g (tinh A bén dudi)
0,54

Tim A B,C,D duva vao dzzlng thic:

51p +300 _A, B +C(p+3)+D\/ﬁ
p(p+6)[(p+3)° +11] p p+6 (p+3)°> +11
A 51x 0+ 300 5 g S1x(6)+300 1

0+6)[(0+3)° +11] 2 —6[(=6+3)> +11] 20




147 A B D
Cho p=-3: ——=—+—+ —
P 99 -3 3 il
Cho p=—2: 22 A B C+DJII
48 -2 4 12
Suy ra C=—5—l , D:—14—7\/ﬁ
20 220
Cdu 13 1,5d
% +Ri(t) = E, ,i(0)=0
véi E_,R,L 1a cdc hiing s6 duong.
) o Tdi] .
Pat1=1(p) = ~[i(] = %[ﬂ =7[i'(v)] = pI-i(0) = pI
L.i'(t) + Ri=E,. Bién ddi Laplace hai v& phuong trinh ta dudc
E E
LIp+RI= == < I(Lp+R)= —2 0.5d
p p
I = L I — & l_ 1
p(Lp+R) Rip p+5
L
R
s . : E -t
Bién d6i Laplace ngugc hai vé ta dugc : i(t) = i*l[l ]= ?O l-e L
0.5d
E )
limi(t) = lim —2|1-e L |= ==
t—+oo t—o+o0 R
Sau khodng thoi gian t da 16n i(t) = FO
0.5d
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