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Ciu 1 (1,5 diém) Giai va bién ludn hé phuong trinh tuyén tinh

{ x4y +z = m
x my +z = 1 (mlatham s0)
11”2.\' + )y +z = i”2
a 2 A5 6 H I A
Ciu 2 (-‘ d'un.z) Cil:o mach dién RLC nhu hinh v& thoa Inductance, L
phuong trinh vi phin — T

dg .dg | dg ..
129, pY +2g=E0. 10 = 7‘!’ v6i g(0)=0,1(0)=0. Capcitance, C

a’ dr
Giai phuong trinh vi phin dé tim q(r), 1(r) biét R = 40Q,

ity
L=1H.C=16x10~F, E(t)=12sin5(volts).

Resistance, R Switch |
Ciu 3 (2 diém) (Mo hinh dao dgng) Giai phuong trinh vi phan

483415y =6+e” +sinl0r voi diéu kién y(0)=0 va y'(0)=0

Chung 16 rang sau khoang thoi gian ¢ di 16n nghiém ctia phuong trinh vi phén, y(1), biéu dién xép xi
mot dao dong diéu hoa theo thoi gian 1. Xac dinh vi tri cin bi“mg va bién d¢ dao dong nay.

Ciu 4 (3 diem)

a) Giai hé phuong trinh vi phan
X6y =27 i didukién x(0)=0,y(0)=0
x+y45y=1

b) Giai phuong trinh tich phan
{
y()=2+e" + |0jy(u)cos 3(1 - u)du
0

CAiu 5 (4,5 diém) (Mé hinh logistic ¢6 thu hoach-Logistic growth with harvesting)
Ban tham gia vao mét du dn cham séc, béo (on, khai thac/thu hoach phit trién bén vimg mot ngudn tai
nguyén cua dat nude. Gia sir lugng tai nguyén (tam st dung don vi la: don vi tai nguyén) & thoi diém ¢
(don vi tinh 1a ndm) tinh tr ndm 2023 (tre 1a niim 2023 (g véi 1=0), duoc xﬁp Xi boi ham y(r), thoa
phuong trinh vi phan logistic cé thu hoach
dy
' dt
a) Hay viet lai phuong trinh cho gon khi »=0.6e™", K =120, »(0)=y, =50, h=02e""y.

=ry(l - %) =h, y(0)=y, (lugng tdi nguyén hi¢n tai la y, don vi)

b) Tir phuong trinh & (a), l'fm‘ lugt éip dung phudng phédp Euler (RK1) va phudng phdp Euler cai tién
(R}\.Q)‘ vdi budf: nhay s =1 dépg thoi str dung may tinh (Casio), wdc tinh lugng tai nguyén cdc niim tiép
theo tir 2024 dén 2028. Cy the, trinh bay vao bai thi bing cach ké lai cée bang sau ddy va dién ddy du
nhirng cho con trong.
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Cong thirc Euler (RK1) BAm dé man hinh Casio hién thi

(eid tri ding= y(r,) = y, = gid tri gin ding) (chua chay thuat todn) (RK1)

Céng thic Euler cii tién (RK2) BAm dé man hinh Casio hién thi
(gid tridung= y(1,) = y, = gid tri gf’m dang) (chua chay thuét toan) (RK2)

Tiép theo bam CALC .... (chay thuat toan) rdi dién két qua day du vao bang sau, lay 2 chir s6 sau
dau cham “.” thap phan:

Gia trj gan ding theo phuong Gi4 tri gan dung theo phuong
Nam l, phdp Euler phdp Euler cai tién
(Euler’s Method) (Improved Euler’s Method)
(don vi tai nguyén) (don vi tai nguyén)
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