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Puogc sir dung 1 to gidy A4 tai lidu viét tay

Cau 1 (2 diém)

a) CAu trac nghiém hé phuong trinh vi phan tuyén tinh.

Xét hai  hé phuong trinh vi  phan
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Biét hé (1) c6 hé nghiém co ban

T

b) INTERACTING POPULATIONS MODEL.

Gia sir hai cong dong dan cu P,Q tuong tic véi
nhau theo quy luét rc ché tang truong nhau, duoc
mo hinh x4p xi béi hé phuong trinh vi phan

5 . 5
e’ sin 2t e’ cos?2t

—e” cos2t e’ sin 2t

d—P = aP -bQ a>0,b>0
dt
% = —cP +dQ c>0,d>0.

Céu 2 (3 diém)

va h¢ (1) c6 nghiém riéng X, :(ZJeg’.

Khi d6, nghiém tong quat hé (1) Ia
X(t)=... .

(lam bai cau nay Anh/Chj viét chinh xdc X (¢) =...
vao gidy lam bai thi).

Cho biét a=5b=3,c=4,d=4, P0)=80
(triéu), Q(0)=60 (tri¢u) va don vi thoi gian ¢
1a thé ky (100 nam). Giai hé phuong trinh vi
phan tim P(¢),0(t) .

Theo mo hinh trén, khoéng bao nhiéu nam thi
mdt trong hai cong dong dan cu trén hau nhu
bang 0 (bi triét tiéu hay gan nhu tuyét ching)?

a) Bai toan truyen song thuan nhit - Dao dong udn cta thanh dam.
Do dich chuyén u(x,7)trong dao dong udn cua thanh u

dam chiéu dai L nhu hinh v& théa phuong trinh dao ham

riéng, voi dicu kién bién va dicu kién ban dau nhu sau.
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PT:aza—L:+a -=0,0<x<L,1>0
ox" ot
w(0,0=0,  w(L.)=0, >0 0 L
BC: & = @ =0 t>0 C N A A ’ ’ e ]
o L = 0 pyel NS Al?h/C‘h1 hay néu tén cac budc giai bai
toan nay.
IC :u(x,0) = f(x), ‘2_7’;t 0 =g(x), 0<x<L- (Budcl: ...; Bude 2:...; Budc 3:...; Budc 4: ...).
0 2_2 2_2
Cho biét nghiém bai toan dang u(x,7) = Z(An cos - a., B, sin” 722 atjsin nzx ,
n=1

trong do 4,

2% nmx 2L ¢ nx ..
= x)sin—dx, B, =——— | g(x)sin—udx vO1 n=123,...
L!f() 5 ) nzﬂzaggu ;

Giai bai toan tim u(x,7) khi biét L =27, f(x)=sin2x, g(x)=x(27—x), 0<x<27.
b) Bai toan truyén nhiét mot chidu khong thuin nhat.

2
PT: k6—+
ox?

BC: u(0,)=0, u(L,t)=0, >0
IC: u(x,0)= f(x), 0<x<L.

Giai bai toan tim u(x,¢) biét L=7 va
f(x)=10+sinx.

,O<x<L, t>0

(Nhiét d¢ hai dau bang 0, nhiét d¢ ban dau tai x 1a f(x))

(don vi bai nay 14°C).
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Ciu 3 (5 diém)

a) Phuong trinh Laplace, bai toan truyén nhiét trang thai dimg trong hinh chit nhat.

2 2
PT:ZT”; Zy =0,0<x<a O<y<b (1) y g(x) @ b)
. {M(O, V) =F(), u(a,y)=G(») )
u(x,0)= f(x), u(x,b)=g(x). FG) V=0 GO
Giai bai toan tim u(x, y) biét a = 7,b =27 va
£(x)=140,g(x) =160, F(y) =100,G(y) =200 o

(don vi bai nay 1a°C).

(Steady Temperatures in a Rectangular Plate)

b) Phuong trinh Laplace, bai toan truyén nhiét trang thai dimg trong dia tron ban kinh bang c.

2 2
P 8_ 1 ou 1 ou
ot ror r 692

BC:u(c,0) = f(0), 0<0<2r.

=0,0<r<c, 0<0<27 (1)

2
Giai bai toan tim u(r,0) biét

6060 , 0<O<rx
() =4

“l602z-6) , r<b<27"

(don vi bai nay 1a°C).

u=f(0)

y

(PT(1) - Laplacian in Polar Coordinates)

(Steady-state Temperatures in a Circular Plate).

¢) Bai toan truyén song mot chiéu (thudn nhét).
,0u ou

¥,0<X<L,t>0

position of string at time ¢

BC: u(0,1) =0, u(Lt)=0,t>0

IC: u(x,0)= f(x), — =g(x),0<x<L

t=0

= e

(hai dau gin chit)

(vi tri ban ddu f(x), van toc ban ddu g(x)).

Giai bai toan tim u(x,t) biét L=x, f(x)=sin2x+sindx va g(x)=a.

Ghi chu

1) Sinh vién dugc phép sir dung cac cong thirc nghiém thiét 1ap khi hoc hay trong gido trinh.

2) Can b coi thi khong giai thich dé thi. ) )
CHUAN DAU RA

Ndi dung kiém tra

Chuan dau ra hoc phan (vé kién thirc)

Cau 1: Ng‘im viing péu trac nghiém va giai dugc hé phuong trinh vi
phan tuyén tinh, dong thoi hiéu dugce y nghia cac két qua tim duoc.

Gl: 1.2 G2:2.14,242,2.43,
2.4.4,24.5,2.4.6,2.4.7,2.5.1.

Cau 2 & 3: Nhan dang va giai dugc cac bai toan truyen song, truyén
nhiét roi g dung vao k¥ thuat, cong nghé, thuc té doi song.

Gl:1.2; G2:2.1,2.3;G2:2423,
2.4.4,245,2.4.6,2.4.7,2.5.1.

Ngay 23 thang 10 ndm 2025
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