TRUONG BH SU PHAM KY THUAT  pf THI CUOI KY HQOC KY II NAM HQC 2024-2025

THANH PHO HO (,:HI MINH MON: TOAN CHO KY SU
KHOA KHOA HOC UNG DUNG M3 moén hoc: MATH143301  Thoi gian: 90 phdt 02/ 06/2025)
BO MON TOAN Pé thi gém 02 trang Buigc phép sit dung 1 to A, tai liéu viét tay

Caul (2,5 diém)

a) (M6 hinh Gompertz —Mé hinh phat trién ciia khoi u) M6 hinh phat trién cua khdi u cho bai
phuong trinh Gompertz

AV pyna-try,
dt

trong 6 a, b 1a cac hang s6 duong va ¥ =V () (don vi do mm’) 1a thé tich khdi u theo thoi gian. Giai

phuong trinh xac dinh ¥ (¢), v6i diéu kién ban dau ¥ (0) = 2mm’.

b) (Bai toan truyén nhiét) Van tdc¢ ngudi lanh hodc néng Ién clia mot vat trong moi trudng ty 1&
véi hiéu giita nhiét do ctia vat va nhiét do moi trudng xung quanh. Tirc 1, n€u goi 7 =T(f) 1a nhiét

dd ctia vat theo thdi gian, 7, 1a nhiét dO moi trudng, & 12 hé so ty 1€ thi

%:—k(T—Tm) vOi k =const >0.

Giai phuong trinh vi phan tim 7(r) biét T, = ™. Xac dinh nhiét d6 gan dung cta vét sau khoang thoi
gian ¢ du 16n.

Cau 2 (3 diém)
a) (Mo hinh dao dong) Gidi phuong trinh vi phdn
Y45y +4y = e +5in20¢ v6i dicu kién »(0)=0 va »'(0)=0.

Ching t6 rang sau khoang thoi gian ¢ du 16n nghiém ciia phuong trinh vi phan, y(7), biéu dién xap xi
mot dao dong diéu hoa theo thoi gian ¢. Xac dinh vi tri can bé“lng, bién do, tan sb dao dong nay.
b) Bai toan truyén song mot chieéu (thuan nhat)

* mtring mt time ¢

PT:aza—Z:a—?,0<x<L,t>0 = 3 LS
ox~ ot o
BC: u(0,t)=0, u(L,t)=0,1t>0 (hai dau gan chat)
IC: u(x,0)= f(x), Z—I: 0 g(x),0<x<L (vitribandau f(x), van toc ban dau g(x)).
Giai bai toan tim u(x,7) biét f(x)=sin3x va g(x)=a, O<x<r, (thcla L=r1).
Cau 3 (2,5 diém)
a) Cho hé phuong trinh tuyén tinh
x 4y +z = m
x +y +m’z = m (m latham sd).
x +my +z = 1

Xac dinh m dé hé phuong trinh ¢6 nghiém duy nhat va khi d6 hay tim nghiém cua hé.
311

b) Tim tri riéng va vécto riéng ctama trn A=|1 3 1].
1 1 3

o1-



Cau 4 (2 diém)
Sinh vién dwoc chon 2 trong 4 ciu sau diy (mdi ciu 1 diém)
a) Khai trién thanh chudi Fourier ham sé f(x) = x+|sinx| véi —z<x<r.
4
1-i3 "

¢) Bai toan truyén nhi¢t mot chiéu (thuin nhat) hai diu cach nhiét.

b) Anh/Chi hiy viét tit ca cac dang cua sb phirc z =

2
PT: ka_zza_”, O<x<7m,t>0 insulated insulated
Ox
BC: ou =0, u =0, t>0
Ox|x=0 ox\x=rm

IC: u(x,0)=100(r —x), 0<x<rm.
Giai bai toan tim u(x,z). (L=rm).
d) (Ham séng trang thai dirng ctiia hat-mét trwong hgp riéng phwong trinh Schroédinger)

Cho k =const va [ = const , hay tim nghiém cac phuong trinh vi phan

dy _ .,
—=ky, 1
el (1
d’y 2
=1y . 2
o 4 2
% Ghichii : Cdn b coi thi khong duogc gidi thich dé thi.
CHUAN PAURA |
Noi dung kiém tra Chuén dau ra ciia hoc ph?ln

(vé kién thirc)

Cau 1, 2: Nhan dang dudc cdc bai todn trong thuc t& dugc mo hinh | G1: 1.1, 1.2, G2:2.1,2.3
bdi phuong trinh vi phdn hodc phuong trinh dao ham riéng. Gidi dugc 2490 243 244 246
cac bai toan nay va hi€u dugc y nghia cdc két qua tim dudc. CT T

Cau 3: Ndm vitng phép todn ma tran, tinh dugc dinh thic va tmg dung, Gl:1.1,1.2
biét va thuc hién cdc cach gidi hé phuong trinh tuyén tinh. G2:2.13.2.1.4 2.42.2.6:2.7

Cau 4: Nhan dang dugc cdc bai todn trong thuc t&€ duge mo hinh bsi | G1: 1.1; G2:2,2.1,2.3
phuong trinh vi pha?in hodc phuong trinh daf) ham riéng. Giai dugc CE:IC G2:2.1. 2.12.2.4.2
bai todn ndy va hi€u dugc y nghia cdc k€t qud tim dugc. Khai trién e
dugc ham s6 thanh chudi Fourier va hiéu y nghia khai trién. Biét duogc
tat ca cac dang va thuc hién dugc cac phép toan so phiec.
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