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BO MON TOAN Dé thi c6 2 trang. Thoi gian 90 phiit.
Dudc phép stt dung tai liéu gom 1 t6 A4 viét tay.

CAu 1 (2.0 diém). Cho cac ma tran

m m 2 2 3
A: 1 3 4 5 D: t 2 5
4 2 -1 5 2t

trong d6 m, 1a cac hang sb thuc.
a. Xac dinh m d€ ma tran A kha nghich.
b. Thuc hién phép tinh AD.
c. Tim m d€ hé phuong trinh AX = [0] ¢6 v6 sb nghiém
Cau 2 (3.0 diém). Giai cac phuong trinh vi phan sau
a. y'(x) +2y(x) — 3y = sin(x). (yéu ciu dung phuong phap hé sb bat dinh)

b. (x> +y?)dx = (¢’ — 2xy)dy

Cau 3 (2.0 diém). Cho biét bién d6i Laplace £ {tf(t)} = _% (Z{f()}) (néu ton tai).

Ap dung phép bién d6i Lapalace giai bai toan sau:

d’y  dy ,
12 —t—= 4y=2, y(0)=2, y(0)= —4
T2 ity =2, 5(0)=2,,(0)

theo cac budc:
1. Chitng minh rang, sau khi 1y Laplace hai vé& phuong trinh vi phén, ta c6

Y'(s) +%Y(s) :S%

trong do Y (s) = Z{y(¢)}
2. Giai phuong trinh  buéc trén
3. Lay Laplace ngudc

Ciu 4 (2.0 difm). Mot bé c6 thé tich 1500 lit ban dau chita 600 lit nude véi 5 kg mubi hoa tan
trong d6. Cho chay vao bé dung dich nuéc mudi véi tde d6 6 (lit/gid). Dong thdi, dung dich trong
bé dugc trén déu va cho chay ra khoi bé véi tée db 3 lit/gis. O thdi diém sau 7 gid tit lic cho dung
dich chay vao, goi y(¢) (kg) 1a lugng mudi trong bé va f (r) (kg/liv) la ndéng d6 mubi ctia dung dich
chay vao. Khi d6 y(¢) théa man phuong trinh vi phén tuyén tinh sau:

L, ()
600+ 3t

Y (1) =6f(t)
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Cho biét f(r) = HLI Sinh vién hay:
1. giai phuong trinh tim y(z).
2. tinh ndng d6 mubi trong bé sau 1 gid tit lic dung dich chay vio.
3. tinh luong mubi trong bé § thoi diém bé day:.
CAu 5 (1.0 diém). Cho bai toan gia tri ban dau
Y =2y —In(y), y(0)=4.
Tinh gin diing gia tri ctia nghiém y(0.5) v6i d6 chinh xac dén 4 chit s6 thap phan bing phuong

phap Euler v6i budc chia h=0.1.
Anh/Chi hay trinh bay két qua nhu sau:

Cong thttc vong 1ap y(x,+1) & ypi1 = ...
Bang gia tri cta tirng budce lap

Ghi chii:  Cdn bé coi thi khéng duoc gidi thich dé thi.

Chuin diu ra ctia hoc phan (kién thiic) No6i dung
kiém tra
[LO 1. 1]: Ap dung dudc cac tinh chit co ban clia ma trdn va dinh | Cau 1
thtic, gidi dudc hé phuong trinh tuyén tinh
[LO 1.2]: Giai dudc phuong trinh vi phan Cau 2, 4,5
[LO 1.3, 2.3]: Ap dung dugc phép bién ddi Laplace Cau 3

Ngay 4 thang 5 nam 2025
Théng qua Trudng bd mon
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