TRUONG PH SU PHAM KY THUAT i AT 1IN Y X _
THANH PHO HO CHI MINH PE THI CUOI KY HQC KY II NAM HQC 2014-2015

KHOA PAO TAO CHAT LUQNG CAO MON: HAM BIEN PHUC VA PHEP BIEN BOA?I LAPLACE

BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phiit (16/6/2015)
D¢ thi gom 3 trang Pugc phép sit dung tai liéu

M3 d&: 0000-0016-0006-2015-0000-00  (N¢p lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 diém)

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

3
Céu 1 Cho ham f(z) = z°e?. Khing dinh nao sau day sai?

2 3 4 _ s 4R A N N
A) f(z) = 724 3Z_|_3_+ 3 3 L C}z = 0 la diém bat thudng cot y€u
20z 3' 77 4 cua f(z).
3 3 3
B) ﬁzzezdz = Oirx D) §22e2dz:Res[zzeZ,O]
|2-2i=5 |2-2i|=5

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

t t 5u _ p—5
A) %Df(u)du}:? B) y{!e Ch4udu}_ p((p—5)2+16)

)
C) N&u f(t) 1a ham g&c tudn hoan véi chu ky T thi Z[f(t)] = ;T e Pt oyt

- P
khi 0<t “_
TS G f2m) = () tht 0T =———— [ P cos bt
hi 7<t<2z -27p

l-g 0

cos 6t
D) Né&u f(t)= { ‘

Cdu3 Khdng dinh nao sau ddy sai?
A) Bén kinh hoi tu ctia chudi lily thira (néu c6) thi duy nhat.
B) Hinh tron hoi tu ctia chudi liiy thira (n€u ¢6) thi duy nhat.

n+1 n+l
C) Chudi Z(Z+6I) c6 ban kinh hoi tu 12 R =1im 2 +(n+h
+n n%‘ 2"+n" |

=2

D) Chudi Z%co hinh tron hoi tu 1a |z - 6i[<5.
n=1 +
Cédu 4 Cho phuong trinh vi phan: y’-3y = u(t-5)e**™ (1) véi diéu kién ban diu y(0) = 16.
Dé€ gidi phuong trinh vi phdn nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]

_Sp

¢ Bié&n ddi Laplace hai v& phuong trinh (1) ta dugc: pY-3Y = ® 116 (2)
. g R s 16
¢ Giai phuong trinh (2) v61 Y 1a an ta dudc : Y= + 3)
(P-2)(p-3) p-3
o Phan tich v& phai ciia (3) thanh phan thitc don gidn ta duge: Y = e-SP( ! - ! 2j+ 163
p- p- p-

¢ Bién ddi Laplace ngudc hai v€ ta dudgc nghiém: y = (e3“‘5) —e? )J(t —5)+16e™

A) Céchlam ding, tinh todn ding, k&t qud ding. | C) Céch 1am sai, tinh todn sai, k&t qua sai.
B) Céch lam sai, tinh todn ding, k€t qud sai. | D) C4ch lam ddng, tinh todn sai, k&t qui sai.

Céu 5 Gia st £ [f(t)] = F(p), £ [g(tH)] = G(p) va a, b 14 cac hang sd. Khiang dinh nao sau day sai?
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p_

A) “Taf(t) + bg()] = aF(p) + bG(p) B) ! TF(P) + 1]G(p)] = af(t) +bg(t)

6p—18
C) £ [8t+tle™ feosst]= > 4, P D) | g1 = 6¢ch9t — 2sht
p* (P-2)" p*+25

Cau 6 Trong mit phing phitc cho cdc tip hdp di€m E:{z:|z+1—i|:|z—3+i}, F ={z:|z—3—2i|£4}.

Khdng dinh nao sau day sai?

A) Tap E la dudng trung tryc clia doan thing ndi hai di€m —1+i va 3-i.
B) Tap F 1a hinh tron déng tim 3 + 2i ban kinh bing 4.

C) Céc tap E va F déu 1a cdc tap lién thong.

D) HaitapEva F déu 1a tap bi chan (tdp gidi nd1).

Céau 7 Anh cta duong tron x> +y> =4 qua phép bién hinh w=2z> =u+iv 1a
A) dudng tron v’ + v = 16. B) dudng tron u” + v = 8.
C) dudng tron u® + v> = 64. D) dudng tron u® + v> = 4.
Cau 8 Khing dinh ndo sau day sai?

A) Né&u a 1a di€m bat thudng cd 1ap clia ham f(z) va lim f(z)=w, lim(z—-a)"f(z)=A
Z—a Z—a

(v6i 0# A= o) thia la cuc di€m cAp m clia ham f(z).
B) N&uala cyc di€m cip hai cia ham f(z) thi Res[f(z),a]=0

z
C) z=5i 1a cyc diém cdp 2 ciia ham f(z) = (Z * 35‘_*)2
Z -l
z z
D) 238 47 =2 Res| 2120 si|=2q(1+3e™)
D@5y i)

Cau 9 Phan thyc va phan 4o cia ham phic f(z) =1;4_ +e = u+iv la:

A)u=2+e’cosx, v=2-¢e’sinX ‘ C)u=4+eVcosx,v=4—e?sinx
B)u=2+e’cosx, v=2+¢e’sinx D) u=4+e¢e’cosx, v=4—-e’sinx
Ciu 10 Khang dinh ndo sau day sai?
A) Néu cac ham u(x,y) va v(x,y) diéu hoa va thda diéu kién Cauchy — Reimann trén mién D thi
f(z) = u(x,y) + iv(x,y) giai tich trén mién D.
B) Néu ham phirc f(z) = u(x,y) + iv(x,y) khong kha vi trén mién D thi cac ham u(x,y), v(X,y)
khong kha vi trén mién D.
C) 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 — Reimann tai (Xo,o)-
D) 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.

PHAN TU LUAN (5,0 diém)

Cau 11 (1 diém) Tim tdt cd cdc di€ém trong mit phing phifc ma tai d6 ham s&
f(z)=(z-6i)Rez—iz cé dao ham va tinh dao ham cia ham s6 tai cac di€m dé.

Cdu 12 (1diém) Ap dung phép bi€n ddi Laplace giai phuong trinh tich phan
t
y()= sin2t +2 [ y(u)cos(t - u)du
0

Cdu 13 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan
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{x'+3y =3

X+y-2y=e""

véi diéu kién x(0) =0 va y(0) =0

Cdu 14 (1,5 diém) Ap dung phép bi&n ddi Laplace gizi phuong trinh vi phin

vy’ +7y +6y= 3 +e™

véi diéu kién y(0)=0va y’ (0)=0

Tinh lim y(t) rdi dua vao két qua d6 xdc dinh gi4 tri (gin ding) cla y(t) sau khodng thdi gian t

t—+o0

*k Ghi chi : Cdn bd coi thi khong dugc gidi thich dé thi.

CHUAN PAURA
Néi dung kiém tra Chuén diu ra ciia hoc phin (vé kién thirc)
Ti cau 1 d&n cau 10 Gl:1.1,12
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau ll, cau 12 Gl:1.1,1.2
G2:2.1.3,2.1.3,2.1.4,2.4.3
Cau 13, cau 14 Gl:1.1,1.2
G2:2.1.3,2.14
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THONG QUA TRUGNG NGANH
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
PE THI CUOI KY HQC KY II NAM HQC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Ma dé: 0000-0016-0006-2015-0000-00

Gidm thi 1 Gidm thj 2
Gido vién chdm thi 1&2 PIEM

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

S6 bao danh (STT)......... Phong thi: ...........
Thoi gian : 90 phit (16/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. B6i véi cdc hé phudng trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich giai.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRA C NGHIEM

Cau hoi 1 2 3 4 5

6

7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN
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TRUONG PH SU PHAM KY THUAT i AT 1IN Y X _
THANH PHO HO CHI MINH PE THI CUOI KY HQC KY II NAM HQC 2014-2015

KHOA PAO TAO CHAT LUQNG CAO MON: HAM BIEN PHUC VA PHEP BIEN BOA?I LAPLACE

BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phiit (16/6/2015)
D¢ thi gom 3 trang Pugc phép sit dung tai liéu

Mai dé: 0001-0016-0006-2015-0001-01 (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 PHAN TRAC NGHIEM & trang 6)
Cau 1 Gia sit £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 13 cac hang s6. Khang dinh nao sau dy sai?
A) “Taf(t) + bg()] = aF(p) + bG(p) B) ! [T(P) +leP)] = af(t) +bg(t)

6p—18
C) £ [8t+t’e™ +c055t]:i+ S D) ' 57 g = 6¢h9t — 2shot
P> (p-2)* p*+25 P

Cau 2 Khing dinh ndo sau day sai?
A) Né&u a 1a di€m bat thudng cd 1ap clia ham f(z) va lim f(z)=w, lim(z—-a)"f(z)=A
Z—a z—a

(v6i 0# A= o) thia la cuc di€m cAp m clia ham f(z).
B) N&uala cyc di€m cip hai cda ham f(z) thi Res[f(z),a]=0

z
C) z=5i 1a cyc diém cdp 2 ciia ham f(z) = (Z * 35‘?)2
Z—)l
z z
D) 238 47 =i Res| 2T si|=2q(1+3e")
D@5y i)

Cau 3 Phan thyc va phin o cia ham phic f(2) :1;4_ +e " =u+iv la:
—i

A)u=2+e’cosx, v=2-e’sinXx C)u=4+e?cosx,v=4—e?sinx
B)u=2+e’cosx, v=2+¢e’sinx D) u=4+e’cosx, v=4—e’sinXx

Ciu 4 Khang dinh nio sau day sai?

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

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

C) 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 t}léa diéu kién Cauchy - Reimann tai (xo,yo).

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

Cau 5 Trong mit phing phitc cho cdc tip hdp di€m E:{z:|z+1—i|:|z—3+i}, F :{z:|z—3—2i|s4}.

Khdng dinh nao sau day sai?

A) Tap E la dudng trung tryc clia doan thing ndi hai di€m —1+i va 3-i.

B) Tap F 1a hinh tron déng tim 3 + 2i ban kinh bing 4.

C) Céc tap E va F déu 1a cdc tap lién thong.

D) HaitapEva F déu 1a tdp bi chan (tdp gidi ndi1).

Céau 6 Anh cta duong tron x> +y? =4 qua phép bién hinh w=z> =u+iv 1a
A) dudng tron u® + v* = 16. B) duding tron u’ + v = 8.
C) dudng tron v’ + v> = 64. D) dudng tron u’ + v> = 4
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Ciu?7 Khdng dinh nao sau ddy sai?
A) Bén kinh hoi tu clia chudi lily thira (néu c6) thi duy nhat.
B) Hinh tron hoi tu clia chudi liiy thira (n€u c6) thi duy nhat.

0 N n+1 n+l1
) Chudi 3 EF° 6 ban kinh hoi ty 13 R = lim ="+ D
n=1 2" +n" "”"0‘ 2" +n"

=2
|

D) Chudi z%cé hinh tron hoi ty 1a |z — 6 <5.
n=l +

Cédu 8 Cho phuong trinh vi phan: y’-3y = u(t-5)e*" (1) véi diéu kién ban diu y(0) = 16.
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-3Y = ¢ 416 (2)
. s R e 16
¢ Giai phuong trinh (2) v61 Y 1a an ta dudgc : Y= + (3)
(P-2)(p-3) p-3
¢ Phan tich v& phai ctia (3) thanh phan thitc don gidn ta dudc: Y = e‘Sp( ! 3" ! 2j+ p163
p-3 p-2) p-

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = (e“"s) — e’ )J(t ~-5)+16¢™

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

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

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

t
1 F(p) { e5“ch4udu} = P>
A £ L[f(u)du}:T B) &« .([ p((p—S)z +16)
.
C) Né&u f(t) 1a ham gdc tuan hoan véi chu ky T thi Z[f(t)] = ;J‘e_ Pt (t)dt
1 _ e_Tp 0
. 6t khi 0<t t
D) N&u ft)=1> M O<E<T o f2m) = (1) thi L] =— [P cosétat
0 khi 7<t<2z l_e—272p 0
3
Cdu 10 Cho ham f(z) = z°eZ. Khing dinh nio sau ddy sai?
2 3 4 _ s g R A N N
A) f(z) = 22+ 3z+3—+—+ ?2> ny C7)Z = 0 lIa diém bat thudng cot y€u
20 z3! 7274 cua f(z).
3 3 3
B) §zzezdz = 9ix D) :fzzezdz:Res[zzeZ,O]
|z-2i|=5 |z-2i|]=5

PHAN TU LUAN (5,0 di¢m)

Ciu 11 (1 diém) Tim tit cid cdc diém trong mit phing phic ma tai d6 ham s&
f(z)=(z-6i)Rez—iz cé dao ham va tinh dao ham ctia ham s6 tai cc di€m dé.

Cdu 12 (1diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan
t
y(t)= sin2t +2 J. y(u)cos(t —u)du
0

Cdu 13 (1,5 diém) Ap dung phép bién d6i Laplace gidi hé phuong trinh vi phin
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{x'+3y =3

X+y-2y=e"

véi diéu kién x(0) =0 va y(0) =0

Cdu 14 (1,5 diém) Ap dung phép bi&n ddi Laplace gizi phuong trinh vi phin

y’'+7y +6y= 3 +e™

véi diéu kién y(0)=0va y’ (0)=0

Tinh lim y(t) rdi dua vao két qua d6 xdc dinh gi4 tri (gin ding) cta y(t) sau khodng thdi gian t

t—+o0

*k Ghi chi : Cdn bd coi thi khong dugc gidi thich dé thi.

CHUAN PAURA
Néi dung kiém tra Chuén diu ra ciia hoc phin (vé kién thirc)
Ti cau 1 d&n cau 10 Gl:1.1,12
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau ll, cau 12 Gl:1.1,1.2
G2:2.1.3,2.1.3,2.1.4,2.4.3
Cau 13, cau 14 Gl:1.1,1.2
G2:2.1.3,2.14
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
PE THI CUOI KY HQC KY II NAM HQC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 0001-0016-0006-2015-0001-01

Gidm thi 1 Gidm thj 2
Gido vién chdm thi 1&2 PIEM

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

S6 bao danh (STT)......... Phong thi: ...........
Thoi gian : 90 phit (16/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. B6i véi cdc hé phudng trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich giai.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRA C NGHIEM

Cau hoi 1 2 3 4 5

6

7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN
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TRUONG PH SU PHAM KY THUAT i AT 1IN Y X _
THANH PHO HO CHI MINH PE THI CUOI KY HQC KY II NAM HQC 2014-2015

KHOA PAO TAO CHAT LUQNG CAO MON: HAM BIEN PHUC VA PHEP BIEN BOA?I LAPLACE

BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phiit (16/6/2015)
D¢ thi gom 3 trang Pugc phép sit dung tai liéu

M3 d&: 0010-0016-0006-2015-0010-10  (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)
Caul Khdng dinh nao sau day sai?
A) Bén kinh hoi tu ctia chudi lily thira (néu c6) thi duy nhat.
B) Hinh tron hoi tu ctia chudi liiy thira (n€u c6) thi duy nhat.

0 =\ N n+l n+l
) Chudi 32" 6 ban kinh hoi ty 13 R = lim ="+ D
n=1 2" +n" n_m‘ 2n +n” ‘

=2

D) Chugi Z%cé hinh tron hoi tu 1a [z - 6 <5.
n=1 +
Céu 2 Cho phuong trinh vi phan: y’-3y = u(t-5)e** (1) véi diéu kién ban diu y(0) = 16.

DE€ gidi phuong trinh vi phdn nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]
—5p

¢ Bié&n ddi Laplace hai v€& phuong trinh (1) ta dugc: pY-3Y = 416 (2)
. s R e”P 16
¢ Giai phuong trinh (2) v61 Y 1a an ta dudc : Y= + 3)
(p-2)(p-3) p-3
o Phan tich v& phi ciia (3) thinh phn thic don gidn ta dugc: Y = e-SP( ! - ! 2j+ 163
pP- pP- pP-

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = (e3“‘5) —eX )J(t —5)+16e™
A) Céchlam ding, tinh todn ding, k&t qud ding. | C) Céch 1am sai, tinh todn sai, k&t qua sai.

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

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

Ciu 3 Giast Z[f(t)] = F(p). Khiang dinh nao sau day sai?

t
t 5u _ p -5
A) V4 {[f(u)du}:? B) g{}[e Ch4udu}_ p((p_S)z +]6)
0
.
C) Né&u f(t) 1a ham gdc tudn hoan véi chu ky T thi Z[f(t)] = ;Je_ Pt (t)dt
1 _ e_Tp 0
. ot khi 0<t to_
D) N&u ft)=4>° TS v f(w2m) = 10 thi ZTH0] =———— [ @ P! cos bt
0 khi 7z<t<2rz l—a—27 %
€
3
Cdu 4 Cho ham f(z) = z'e?. Khing dinh nao sau day sai?
2 3 4 _ ~ o 2 A \ A A
A) f(z) = 22+ 3Z+3—+—+ z L C}z = (0 la diém bat thudng cot yéu
20 z3! 7274 cua f(z).
3 3 3
B) j;zzezdz = 9ix D) iﬁzzezdz:Res[zzeZ,O]
|z-2i|=5 |z-2i|=5

Céu 5 Gia st £ [f(t)] = F(p), £ [g(tH)] = G(p) va a, b 14 cac hang sd. Khiang dinh nao sau day sai?
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p_

A) “Taf(t) + bg()] = aF(p) + bG(p) B) ! [T(P) + bT(p)] = af(t) +bg(t)

6p—18
C) L [8t+te™ +cosSt]=i+ 3 P D) | 5 g1 = 6¢ch9t — 2sh9t
P> (p-2)* p’+25

Cdu 6 Khing dinh ndo sau day sai?
A) Né€u a la diém bat thudng c6 14p ciia ham f(z) va limf(z)=0, lim(z—a)"f(z)=A

(v6i 0# A=o0) thia la cuc di€ém cdp m clia ham f(z).
B) Néuala cyc diém cap hai cda ham f(z) thi Res[f(z),a]=0

z
C) z=5i la cuc di€ém cAp 2 clia ham f(z) = (Z hl :i_(_e)z
z-5i
z z
D) 243" 42 =27 Res| Z72°_ si|=27(1+3e")
13ioz]=s (Z=51) (z-51)

Cau 7 Phan thyc va phan 4o clia ham phitc f(2) :1;4_ +e = u+iv la:
—i

A)u=2+e’cosx, v=2-e’sinXx C)u=4+e?cosx, v=4—-e’sinx
B)u=2+e’cosx, v=2+e’sinx D)u=4+e’cosx, v=4—¢’sinXx

Céu 8 Khang dinh nao sau déy sai?

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

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

C) 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 t,héa diéu kién Cauchy -~ Reimann tai (xo,yo).

D) Neéu 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.

Cau 9 Trong mit phing phifc cho cic tip hdp diém E:{Z:|Z+1—i|:|z—3+i}, F ={Z:|Z—3—2i|£4}.

Khdng dinh nao sau day sai?

A) Tap E 12 dudng trung tryc ciia doan thing ndi hai diém —1+i va 3—i.
B) Tap F 1a hinh trdn d6ng tAm 3+ 2i bdn kinh bing 4.

C) Cictap E va F déu la cdc tap lién thong.

D) Hai tdp E va F déu 1a tap bi chin (tip gidi ndi).

Ciu 10 Anh cua duong tron x> + y*> =4 qua phép bién hinh w=2z> =u +iv 1a
A) dudng tron v’ + v = 16. B) dudng tron u® + v> = 8.
C) dudng tron u® + v> = 64. D) dudng tron u® + v> = 4.

PHAN TU LUAN (5,0 diém)

Cau 11 (1 diém) Tim tdt cd cdc di€ém trong mit phing phifc ma tai d6 ham s&
f(z)=(z-6i)Rez—iz cé dao ham va tinh dao ham cia ham s6 tai cac di€m dé.

Cdu 12 (1diém) Ap dung phép bi€n ddi Laplace giai phuong trinh tich phan
t
y()= sin2t +2 [ y(u)cos(t - u)du
0

Cdu 13 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan

2.
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{x'+3y =3

X+y-2y=e""

véi diéu kién x(0) =0 va y(0) =0

Cdu 14 (1,5 diém) Ap dung phép bi&n ddi Laplace gizi phuong trinh vi phin

vy’ +7y +6y= 3 +e™

véi diéu kién y(0)=0va y’ (0)=0

Tinh lim y(t) rdi dua vao két qua d6 xdc dinh gi4 tri (gin diing) cla y(t) sau khodng thdi gian t

t—+o0

*k Ghi chi : Cdn bd coi thi khong dugc gidi thich dé thi.

CHUAN PAURA
Néi dung kiém tra Chuén diu ra ciia hoc phin (vé kién thirc)
Ti cau 1 d&n cau 10 Gl:1.1,12
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau ll, cau 12 Gl:1.1,1.2
G2:2.1.3,2.1.3,2.1.4,2.4.3
Cau 13, cau 14 Gl:1.1,1.2
G2:2.1.3,2.14
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
PE THI CUOI KY HQC KY II NAM HQC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 0010-0016-0006-2015-0010-10

Gidm thi 1 Gidm thj 2
Gido vién chdm thi 1&2 PIEM

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

S6 bao danh (STT)......... Phong thi: ...........
Thoi gian : 90 phit (16/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. B6i véi cdc hé phudng trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich giai.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRA C NGHIEM

Cau hoi 1 2 3 4 5

6

7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN
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TRUONG PH SU PHAM KY THUAT i AT 1IN Y X _
THANH PHO HO CHI MINH PE THI CUOI KY HQC KY II NAM HQC 2014-2015

KHOA PAO TAO CHAT LUQNG CAO MON: HAM BIEN PHUC VA PHEP BIEN BOA?I LAPLACE

BO MON TOAN Mi mon hoc: MATH 121201 Thoi gian : 90 phiit (16/6/2015)
D¢ thi gom 3 trang Pugc phép sit dung tai liéu

Mi d&: 0011-0016-0006-2015-0011-11  (N¢p 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)

Ciu 1 Anh cta duong tron x> +y> =4 qua phép bién hinh w=z*> =u+iv 1a

A) dudng tron u® + v* = 16. B) duding tron u’ + v = 8.
C) dudng tron u® + v> = 64. D) dudng tron u” +v* = 4.
Cau 2 Trong mit phing phitc cho cdc tip hgp di€m E = {z Jz+1-i|=|z-3+i }, F= {z |z -3 -2il S4}.

Khdng dinh nao sau day sai?

A) Tap E la dudng trung tryc clia doan thing ndi hai di€m —1+i va 3-i.
B) Tap F 1a hinh tron d6ng tim 3+ 2i bdn kinh bing 4.

C) Céc tap E va F déu 1 cdc tap lién thong.

D) Hai tap E va F déu 12 tAp bi chin (tp gidi noi).

Céu 3 Gia st £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 12 cac hang sd. Khang dinh nao sau day sai?

A) “Taf(t) + bg()] = aF(p) + bG(p) B) & i[argp) + bT(P)] = af(t) +bg(t)
P _8 3 p | 2P0\ 6ehot - 2shot
C) L' [8t+t’e™™ +cos5t] p2+(p—2)4+p2+25 D) & p? — 81

Cidu4 Khing dinh ndo sau day sai?
A) Né€u a la diém bat thudng c6 14p ciia ham f(z) va limf(z)=0, lim(z—a)"f(z)=A

(v6i 0# A=o0) thia la cuc di€ém cdp m clia ham f(z).
B) Néuala cyc diém cap hai cda ham f(z) thi Res[f(z),a]=0

z

C) z=5i Ia cuc diém cip 2 clia ham f(z) = 21 :

(z-51)
z z

D) Z+3(? . dz =27 Res L?’?Z,si =27Zi(1+385i)
g5 (2= 31) (z-51)
Cau 5 Phin thyc va phan 4o clia ham phiic f(z)zli_Jre-iz Cudiv i
—i

A)u=2+e’cosx, v=2-e’sinx C)u=4+eVcosx,v=4—-e?sinx
B)u=2+e’cosx, v=2+¢e’sinx D) u=4+¢e’cosx, v=4—e’sinX

Céu 6 Khang dinh nao sau déy sai?

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

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

C) 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 t}léa diéu kién Cauchy - Reimann tai (xo,yo).

D) Neéu 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.

-1-
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3
Cédu 7 Cho ham f(z) = z%e?. Khing dinh nao sau diy sai?

2 3 4 _ < . 2 N < N N
A) f(z) = 22+ 3Z+3—+3—+ z L C}z = (0 la diém bat thudng cot yéu
20 23 7274 cua f(z).
3 3 3
B) §zzezdz = 9ix D) iﬁzzezdz:Res[zzeZ,O]
|z-2i|=5 |z-2i]=5

Cau 8 Gia st £ [f(t)] = F(p). Khang dinh nao sau day sai?

t
1 F(p) ,{ e5”ch4udu}= p=>
% _ g
A) L L[ f(U)dU} i B) & J; pl(p-5)> +16)
T
C) Né&u f(t) 1a ham gdc tudn hoan véi chu ky T thi Z[f(t)] = ;Je_ Pt (t)dt
1 _ e_Tp 0
. 6t khi 0<t T
D) Né&u f(t)=1"" TS v f(e2m) = 10 thi 2] =———— [ @ P! cos bt
0 khi 7<t<2zm l_e—27zp 0
Cdu 9 Khdng dinh nao sau ddy sai?
A) Bén kinh hoi tu clia chudi lily thira (n€u c6) thi duy nhAt.
B) Hinh tron hoi tu ctia chudi liiy thira (n€u c6) thi duy nhat.
0 "N n+1 n+l1
) Chudi 3 ZH° 6 ban kinh hoi ty 13 R=lim >+ D],
= 2" +n" H’o‘ 2" +n" ‘

D) Chudi z%cé hinh tron hoi ty 1a |z — 6 <5.
n=1 +
Céu 10 Cho phuong trinh vi phan: y’-3y = u(t-5)e**™ (1) véi diéu kién ban diu y(0) = 16.

P& gidi phuong trinh vi phan nay ta 1am nhu sau: PiatY = Y(p)= Z[y(t)]
—5p

¢ Bié&n ddi Laplace hai v€& phuong trinh (1) ta dugc: pY-3Y = ¢ 5 +16 (2)
. s R e 16
¢ Giai phuong trinh (2) v61 Y 1a an ta dudgc : Y= + (3)
(P-2)(p-3) p-3
¢ Phan tich v& phai ctia (3) thanh phan thitc don gidn ta dudc: Y = e‘Sp( ! 3" ! 2j+ p163
p-3 p-2) p-

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = (e“"s) —e )J(t —-5)+16¢e™

A) Céchlam ding, tinh todn ding, k&t qud ding. | C) Céch 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.

PHAN TU LUAN (5,0 di¢m)

Ciu 11 (1 diém) Tim tit cid cdc diém trong mit phing phic ma tai d6 ham s&
f(z)=(z-6i)Rez—iz cé dao ham va tinh dao ham ctia ham s6 tai cc di€m dé.

Cdu 12 (1diém) Ap dung phép bién ddi Laplace gidi phuong trinh tich phan
t
y(t)= sin2t +2 J. y(u)cos(t —u)du
0

Cdu 13 (1,5 diém) Ap dung phép bién d6i Laplace gidi hé phuong trinh vi phin

2.
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{x'+3y =3

X+y-2y=e"

véi diéu kién x(0) =0 va y(0) =0

Cdu 14 (1,5 diém) Ap dung phép bi&n ddi Laplace gizi phuong trinh vi phin

vy’ +7y +6y= 3 +e™

véi diéu kién y(0)=0va y’ (0)=0

Tinh lim y(t) rdi dua vao két qua d6 xdc dinh gi4 tri (gin diing) cla y(t) sau khodng thdi gian t

t—+o0

*k Ghi chi : Cdn bd coi thi khong dugc gidi thich dé thi.

CHUAN PAURA
Néi dung kiém tra Chuén diu ra ciia hoc phin (vé kién thirc)
Ti cau 1 d&n cau 10 Gl:1.1,12
G2:2.1.1,2.1.2,2.1.3,2.1.4,2.4.3
Cau ll, cau 12 Gl:1.1,1.2
G2:2.1.3,2.1.3,2.1.4,2.4.3
Cau 13, cau 14 Gl:1.1,1.2
G2:2.1.3,2.14
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
PE THI CUOI KY HQC KY II NAM HQC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 0011-0016-0006-2015-0011-11

Gidm thi 1 Gidm thj 2
Gido vién chdm thi 1&2 PIEM

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

S6 bao danh (STT)......... Phong thi: ...........
Thoi gian : 90 phit (16/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. B6i véi cdc hé phudng trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich giai.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRA C NGHIEM

Cau hoi 1 2 3 4 5

6

7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN
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PAP AN MON

HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 16/6/2015)

PHAN TRAC NGHIEM
Ma dé: 0011-0016-0006-2015-0011-11

Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i C D C B A B D B C A
Ma dé: 0000-0016-0006-2015-0000-00
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i D B C A C D C B A B
Ma dé: 0001-0016-0006-2015-0001-01
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i C B A B D C C A B D
Ma dé: 0010-0016-0006-2015-0010-10
Cau hoi 1 2 3 4 5 6 7 8 9 10
Tra 10i C A B D C B A B D C
BAI LAM PHAN TU LUAN
Céu Noi dung Diém
hoi
Cau 11 1
di€m
Tap xac dinh ham sé 1a C
f(z)=(z-6i)Rez—iz =(X+iy —6i)x—i(x+iy)= (X> +y) +i(Xy —7X) 0.25d
u \ ’
Céc dao hamriéng u, =2x,u, =1, v, =y-7,v, =x déu lién tuc trén R* nénu, v
kha vi tréen R*=C (1).
a u =v 2X = X Xx=0 0.25d
biéu kién (C-R): { | R & (2). ’
u, =-v, 1=7-y y==6
Ham s6 c¢6 dao ham khi va chi khi ham s& kha vi (3).
. . . . 0,25a
Tir (1),(2) va (3) suy ra tap ti't cd cac di€m ham sd c6 dao ham 1a {6i}.
£1(6i) = U, (0,6) + V. (0,6)= 2x0+i(6-7)= —i 0,25d
Cdu 12 1d

Ap dung tich chap, phuong trinh dudgc viét lai

y(t) =sin 2t + 2y(t) * cost

Pit Y = Y(p) = Z[y(t)] bi€n d6i Laplace hai v€ phuong trinh, 4p dung tinh chat
tuyén tinh va dinh Iy Borel ta dugc

CuuDuongThanCong.com
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Y= 2 122[yn] Llcost] & Y= 2 +2y P
p-+4 p-+4 p-+1 0.5d
Gii phuong trinh véi Y 12 4n ta dugc
__2p°+) _A(p-D+B Cp+2D
(P-D*(p*+4)  (p-1’ p’+4
Bi&n d6i Laplace nguoc hai v& ta dugc nghiém
T 1 P 2
t) = Z[Y]=<""[A +B +C +D
y() [Y] [ o—1 " (po1) 07+ 4 p2+4]
<> y(t) = Ae' + Bte' +C cos 2t + Dsin 2t
Tim A,B,C dua vao dﬁng thic 0.5d
2(p* +1) _A(p-DH+B Cp+2D
(pP=D*(p* +4) (p-1° p* +4
all2 g4 o1 o
25 5 25 25
Vay nghiém phuong trinh tich phan la y(t)—Eet+itet—£cos2t+isin2t
dy nghiem p g p 25 5 25 25
Ciu 13 1.5d
bat X = Z[x] Y = Z[y]; bién d8i Laplace hai v& ta dugc:
3
{ ZIx]+37]y]= 23] - pX +3Y = P 0.5d
I+ 2lyl-22lyl= 2] 7 | +(p_2)Y =)
p+5
2
w__ 3p°+6p-30 _A B C D
- p(p+D(p-3)(p+5) p p+l p-3 p+5
p>-3p-15 E F G H
Y= = —+4 + +
p(p+D(pP-3)(p+5 p p+l p-3 p+5
Bi&n d6i ngudc hai v€ ta dudc: 0.5d
] 1 1 1 1
,, x=<"A—+B +C +D
{x:gl[X]C> [ p  p+l  p-3 p+5]
_ 1
y="1 |y _oelir L il oyn !
p p+1 p-3 p+5
_ —t 3t -5t
AN X=A+Be +Ce” +De
y=E+Fe" +Ge™ + He™
¢ Tim AB,C,D duavao 0.5d
3p’+6p-30 A B .. ¢ . D
p(p+D(p-3)(p+5 p p+l p-3 p+5
A 3x0*+6x0-30 s B_3(—1)2+6x(—1)—30_—33
O+DO-3)0+5) —1(-1-3)(-1+5) 14 °
C_3><32+6><3—3O_i D_3><(—5)2+6><(—5)—30__i
33+D(3+5) 327 —5(=5+1)(=5-23) 32
2_ —
¢ Tim E,F,G,H duva vao: p~—3p-15 =E+ F + G + H
p(p+D(P-3)(p+5) p p+l p-3 p+5

2.
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0> -3x0-15 . (-’ =3x(-D-15 _ 11

E= _1,
0+1)(0-3)(0+5) “1—1-3)-1+5) 16
333215 5 L ()39 S
33+D)(3+5) 32 C5(5+1)(=5-3) 32
X:2_3_e—t+ie3t_ie—5t
Vay nghiém hé phuong trinh vi phan la 16 32 32
11 —t 5 3t 5 -5t

Ciu 14

1,54

tuyén tinh va tinh chit dao ham ham gdc ta dudc:
P2Y — py(0)— ¥'(0) + 7(pY — y(0))+6Y = |3+

pat Y =Y (p) = Z[y(t)]. Bi€n ddi Laplace hai v& phuong trinh, dp dung tinh chat

Tim A B,C,D dua vao dzzlng thic:
4p+18 ¢ A+ B N C(p+6)+D
p(p+1)(p+6)° p p+l (p+6)’

> 3 1 0.5d
SY(P +7p+6)=—+
p p+6
3 4p+18 —A+ B +C(p+6)+D
p(p+D(p+6)° p p+l  (p+6)° 0.25d
Bi€i ddi Laplace ngudc hai v€ va dp dung tinh chat tuyén tinh ta dugc
. 1 1 1 1
ty= < '[Y]= L' [A—+B +C +D
y() [Y] [ 0 o+l 016 (p+6)2]
< y(t)= A+Be ' +Ce ™™ + Dte™ 0.5d
tlim yt)=A =% (uinh Aven ausi) N€N sau khodng thai gian t dd 16n y(t) z%
0.25d

5

__4x0+18 1 o 4x(=D+18_ 14 4x(-0)+18 _ 1
O+1)0+6)> 2’ ~1(-1+6)> 25 ° —6(—6+1)
Chop:—z:i:i+ B, C(2+6)+D
16 -2 -2+1 (-2+6)*
3
Suyra C=—
Y 50
Vay nghiém phuong trinh vi phan 1a y(t) = 1 18 B ea_Liga
' ' 2 25 50 5
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