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Sinh vién chi dwgc phép sir dung tai li¢u gom 1 tor
gidy viét tay kho A4.
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Cau 1 (1,0 diém). Bién luan theo tham sd a hang cia ma tran 4= 2
3

Cau 2 (1,5 diém). Giai va bién luan hé phuong trinh:
X +mx,—x; =2
2x, —x, +3x; =1 (m 14 tham sd)

3x,+x,+2x, =4

Cau 3 (2,0 diém). Trong qué trinh nén d?mg nhiét cia khi 1y tudong, ham trang thai nhiét dong
U(x,y) (ndi nang) théa man phuong trinh vi phan:

du = (2xy + yz.cosx)dx + (kx2 + 2ysinx)dy =0
Trong d6: x 1a thé tich (lit), y 1a 4p suét (atmosphere), k 12 hiang s.

a. Tim k d& phuong trinh trén 1a phuong trinh vi phan toan phan.
b. Vi k=1, hdy giai phuong trinh vi phan trén dé xac dinh ham trang thai U(x, y), biét
rang U(1,0) =5 (diéu kién ban dau cua qua trinh).

Ciu 4 (1.5 diém). Trong mot mach dién ndi tiép RLC (hinh bén — — dudi),
dién tich g(7) (coulomb)trén tu dién tai thoi didm ¢ (gidy) () ¢  +, thoa
man phuong trinh vi phan:

14 ! 1
Lq"(1)+ Rq (t)+Eq(t) = E(1)

Trong do: L =2 (henry), R =4 (ohm), C =0,125 (farad), E(t) =10cos2¢ (volt)
Tim dién tich ¢(¢) trong mach tai thoi diém ¢, biét ¢(0)=1 coulomb va i(0)=¢4'(0)=2

Mack ELC ks mbc i L]

amper.

Cau 5 (2.5 diém).
a. Dung phép bién dbi Laplace, giai bai toan gia tri dau

y'+3y'+2y=1, »0)=0, »'(0)=0
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b. Tim bién d6i Laplace ham sb

f(t)=e""sin(5¢t) + je‘h .cos(3u)du

Ciu 6 (1,5 diém). Nong do C(¢) (mg/m3) cta mot chat 6 nhi®m trong khong khi tai thoi diém ¢

(g10) 1a nghi€ém cua phuong trinh vi phan:
ac =—0,1C +2e™"*
dt
Biét rang nong do ban dau tai thoi diém =0 13 C(0) =5 mg/m’, dung phuong phap Euler
v6i budc nhay 4 =0,5 (gio) tinh gan diing ndng d6 chat 6 nhiém tai thoi diém ¢ = 2 (gio).
Luu y: Sinh vién can trinh bay cong thic cia phuong phap (cong thirc vong lip

C (tm) ~C . =...) vabang gia tri v4i cic két qua duoc 1am tron dén 4 chir sb thap phan.

n

Ghi chii: Cdn b coi thi khéng dwoc gidi thich dé thi.

Chuén dau ra ciia hoc phan (vé kién thic) Noi dung
kiém tra

CLO 1: Ap dung duoc cac tinh chit co ban ctia ma trn va dinh thic;
tinh dugc hang cia ma tran; gidi dugc h¢ phuong trinh tuyén tinh Caul,?2

CLO 2: Ap dung duoc cic phuong phap giai phuong trinh hay hé | Cau3, 4,5
phuong trinh vi phan bac 1 hodc bac cao
CLO 3: Ap dung dugc dinh nghia va cac tinh chat dé tim bién doi Cau 5
Laplace, Laplace ngugc.

CLO 4: Lap duoc phuong trinh vi phan hodc hé phuong trinh vi phan dé Cau 4

giai bai toan trong ki thuat

Ngay 20 thang 6 nam 2026
Trwéng bo mon
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