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BO MONTOAN Dé thi gdm 02 trang Purpc sii dung 1 to gidy A tai ligu viét tay

Cau 1 (2,5 diém) a) Giai va bién luan hé phuong trinh tuyén tinh

X +y +z = m
m’x +y +z = m (mlatham sd).
X -my +z = -1
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b) Tim tri riéng va vécto riéng clia ma tran A=|1 6
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Cau 2 (2 diém) (Mb hinh dao dong) Giai phwong trinh vi phan
y'+7y'+10y =2+ e +5sinl0t, véi diéu kién y(0)=0 va y'(0)=0.
Chung t6 rang sau khoang thoi gian t du 16n nghiém cua phuong trinh vi phan, y(t), biéu dién xap

xi mot dao dong diéu hoa theo thoi gian t. Xac dinh bién do, chu ky, tan s6 va diém can bang cua
dao dong nay.
Cau 3 (2 diém) (M6 hinh ddng hoc vé chit phéng xa; don vi thoi gian t trong cau nay 1 nam)
Goi U (t), T(t) lan luot 1 lugng uranium 238 va thorium 234 trong cing mot mau chit phong xa &
thoi diém t > 0. Cho biét U (t), T(t) thoa man hé phuong trinh vi phan
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v6i diéu kién ban dau U (0) = U,, T(0)=T,; trong d6 m,n la cac hing s6 duong.
a) Giai phuong trinh (1) tim U (t) theo m,U, .
b) Thay U (t) c6 dugc & (a) vao (2) rdi giai phuong trinh vi phan tim T (t) theo m,n,U,,T,. Xac dinh

gia tri cua T(t) sau khoang thoi gian t du l6n.
Cau 4 (1,5 diém) (M0 hinh vat roi c6 lue can khong khi)

Cho phuong trinh vi phan

m%: mg — kv, v(0) =v,.
Phuong trinh trén 14 phuong trinh vi phan ciia mot vat c6 khéi luong m (don vi kg ), roi véi van toc
v (don vi mét/gidy, thoi gian t don vi 1a gidy), vat chiu tac dung luc hat Trai Dat va luc can khong
khi ty 18 voi v (hé s6 ty 16 k >0, =const >0), van toc ban dau v, .
Cho m=1(kg), g=10(m/s?), k=04, a=1.3, v, =0. Lan luot ap dung phuong phap Euler (RK1)
va phuong phap Euler cai tién (RK2) vdi budc nhayh =1 dong thoi sir dung méy tinh (Casio), wdc
tinh van toc cua vat & cc giy tiép theo tir 1 dén 6. Cu thé, trinh bay vao bai thi bang cach ké lai
bang sau day va dién day du nhiing cho con trong. Viet cach bam casio hai cot dau, ti€p theo bam
CALC .... (chay thuat toan) ro1 dién két qua day du vao hai c¢dt cuoi, lay 2 chir s6 sau dau cham “.”
thap phan:



Phuong phdp Euler Phuong phap Euler cai Gid tri gan dung | Gid tri gan dung
(RK1) tién (RK2) t, theo phuong theo phuong
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Cau 5 (2 diém) (cau nay duge phép sir dung céc cong thirc nghiém thiét 1ap khi hoc hay trong gido trinh)

a) Bai toan truyén nhiét mot chiéu thuan nhat, hai dau cach nhiét.

2 insulated insulated
PT. ka—g:a—u, O<x<L,t>0
OX ot -
Bc: M o M o ts0 L
ox|x=0 oX|x=1L L x

IC: u(x,00=f(x), 0<x<L

o = (Hai dau cach nhiét, nhiét d6 ban dau tai X 1a f(x))
Giai bai toan tim u(x,t) biét f(x) =120+ x

b) Bai toan truyén séng mot chiéu khdng thuin nhit
2 2

priafl _g-9Y
ot

pv O<x<L,t>0 (Dao dong cua day do tac dong cua trong luc)
BC: u(0,t)=0, u(L,t)=0,t>0 (Hai dau day ¢ dinh trén truc hoanh (truc ngang))

IC: u(x,0)= f(x), %u =g(x),0<x<L (vitri ban dau f(x), van toc ban dau g(x))

t=0

Giai bai toan tim u(x,t) biét L=7, f(x)=x(r—x), g(x)=0.
% Ghichii : Cdn bj coi thi khéng duoc gidi thich dé thi.

CHUAN PAURA

Chuan dau ra cia hoc phan

Noi dung kiém tra 1u ra
(ve kién thirc)

G1:1.1,12,;G2:21,2.3
G2:2.1.3,2.1.4,2.4.22.6;2.7

Cau 1: Ndm vitng phép todn ma tran, tinh dugc dinh thirc va tmg dung,
biét va thyc hién cdc cach gidi hé phuong trinh tuyén tinh.

Cau 2, 3: Nhan dang dugc cdc bai todn trong thuc t€ dudc mo hinh bdi
phuong trinh hodc hé phuong trinh vi phan. Gidi dugc phuong trinh, hé
phuong trinh vi phin va hiéu dudc y nghia cac két qua tim dugc.

G1:1.1,12,G2:21,2.3
242, 243, 244,246

Cau 4, 5: Gidi gan ddng phuong trinh vi phan bing phuong phdp s& va ting
dung vao thuc t&€. Giai bai toan truyén nhiét mot chiéu, giai bai toan truyén
song mot chiéu.

G1l:1.1;G2:2,21,23
G2:2.1, 21.2,24.2
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