PAP AN TOAN CHO KY SU

(ngdy thi 2/6/2025)
Cau Noi dung Diém
hoi
Cdu 1 2,5d
)Y pna-wny o — 0.5d
dt V(nV —Ina)
Tich phan hai vé huong trinh
jd—V=—jbdz+c j(an_ln“)dV_ ~[bar+c, 0.25d
V(nV —Ina) (InV —1Ina)
< InflnV —Ina|=-bt+C, < [nV —Ind/=e""" < InV =Ina+ Ce™ 0.25d
Ta c6 diéu kién ban dau: V(0)=2 < In2=Ina+C < C= lng
a 0.25d
Vay V =ax elngxe (mm?).
o . dT
b) Thay 7, =e¢™ vao o —k(T-T,) tadugc
I r-eyo L okr = ke 0.5d
dt dt
Nghiém téng quat phuong trinh
T(t) = %{ j kool s + cj S T@) = e-’“([ ke™'e" dt + C) 0.25d
e
— Tkt (k-1)t — hkt k (k=1)t
STh)=e“ |k dt+C)T@E)=e ﬁe +C 0.25d
o T(t) = k" e Gt 20, 0.25d
Viy nhiét 40 gan dung ctia vat sau khodng thoi gian 7 du 16n xép xi 0.
Ciu4 2,5d
bit Y=Y(s) = ,%[y(t)]. Bién ddi Laplace hai v€ phuong trinh, 4p dung tinh
chAt tuyén tinh va tinh chdt dao ham ham gdc ta dudc: 0.5d
5*Y = 59(0) = ' (0) + 5(sY — (0))+ 4Y = Z]e™ +sin20¢] '
& Y (s +55+4) = L, - 20
s+3 s +400 0.25d
57 +20s + 460
0.25d

T (7 +400)(s +3)(s + 1)(s + 4)

Phan tich thanh phan thirc don gian

57 +20s + 460 ()As+20B+ C N D N E
(s +400)(s+3)(s+1)(s+4) s*+400 s+3 s+1 s+4




Biéi ddi Laplace ngudc hai vé& va dp dung tinh chat tuy&n tinh ta dudc 0.25d
Wty= 'Y= ' [A4——+B— 20 el ipt gt
s”+400 s”+400 s+3 s+1 s+4
< y(t) = Acos20t + Bsin20t + Ce™ + De™ + Ee™ .
lim[Ce™ + De™ + Ee™]=0 nén sau khoang thoi gian t du 16n 0.25d
t—>+0
. — A4 B
y(t) = Acos20t + Bsin20t =+ 4™ + B* (——=—=c0s20f + ————=5sin2¢)
VA® + B A+ B’ 0.25d
bat sina = 4 cosa = B
' N4 +B> VA + B
(1) =\ A* + B* (sin o cos 20¢ + cos asin 20¢) = +/ A* + B* sin(20¢ + o)
Vay sau khoang thi gian t da Ién thi nghiém phwong trinh vi phan, y(¢),
xap xi dao dong diéu hoa theo thoi gian ¢ ¢6 bién dé dao dong v 4° + B*
. R Y by z 27[ V4 0.25d
quanh diém can bang cé toa d6 y, =0, tan s6 dao dong T :2—0 ZB'
Tim A4,B,C,D,E dya vao ding thic:
5% +20s + 460 0A4s+20B, C D | E
(s> +400)(s+3)(s+1D(s+4) s*+400 s+3 s+1 s+4
__(3)°+20(=3)+460 (=1 +20(-1)+460
(9+400)(=3+1)(=3+4)"  (1+400)(-1+3)(=1+4)
_(—4)? +20(—4) + 460
(16 +400)(—4 + 3)(—4 +1)
Tir dang thie (*) 1an luot cho s =0,s =1 1ap dugc hé gdm 2 phwong trinh rdi thé
C,D,E vao hé tu d6 giai tim A4, B.
* Chua y: Co thé giai bang phuong phap hé sé bat dinh hay phuong phép bién thién
hang sb.
b) Ap dung cong thuc nghiém da thiét 1ap trong qua trinh hoc ta duogc
nghiém dang
u(x,t)= Z(An cosnat + B, sinnat)sin nx 0.5d
n=1
f f 0 if n=#3
A, = gjf(x) sin nxdx = gjsin 3xsin nxdx = 2 f ;
a a m\x if n=3 0.25d
T T 7Z.
B, = iJ‘g(x)sin nxdx = iJasin nxdx = 2 cosmx\T %((—1)" -1).
nma:, nmas, nt n |0 nrx
Vay nghiém bai toan la
0.25d




u(x,t) =2sin3atsin3x + Y ( f ((-1)" —Dsinnatsinnx .
n=1
Ciu 3 2.5d
a)
1 1 1 m 1 1
D=l 1 m’|==(m-1*m+1); D,=lm 1 m’|=—(m-1)>m+1)’
1 0.5d
m 1 1 m 1
1 m 1 1 1 m 0.25d
D, =]l m m’l=(m-17>m+1); D=1 1 m|=0
11 1 1 m 1
Hé phuong trinh c6 nghiém duy nhit < D #0 < m=0. Khi inghiém cua
hé 1a 0.25d
D
x = L = m+l1
D
— D)’ _ 1
y o= D 0.25d
z = D, = 0
D
3-4 1 1
b) det(4A-A)=0<=| 1 3-12 1 |=01=2vAi=5. 0.5d
1 1 3-1
X 11 1Y(x 0
KA1=2:X=|x [,(A2DX=0<|1 1 1||x, [=|0| X3=-X]— X
X3 1 1 1)\x 0
1
X;=|0
X 1 0 / ! |
Suyra X= X, =xi| 0 |+x5| 1 _0
— X1 — Xy -1 -1 \ _
X Xy = 11 0.25d
X1 -2 1 1 X1 0
X3 1 1 - X3 0
X3 1 1
X; =X
@{1 3:>X— X3 X3 1| X3=11]. 0.25d
Xy =X3
X3 1 1
——
X3
Vay tri riéng va vecto riéng cua A 1a




vec td riéng cd s&
*1 =5 g X, =

0

%1 =1 vec to riéng co s§ Xl—[o X, =| 1
1
1
1

0.25d

Cau4 2d
a) Chudi Fourier ham s6 c¢6 dang
f(x) = x+|sinx| =22+ (a, cosnx +b, sin nx) 0.5d
n=1 :
2 ¢ 4
= J.f(x)dx—— j(x+|smx|)dx 0+= jsmxdx_—
7” ﬂ-
a,=— Jf(x) cosnxdx = — I(x + |sin x|) cosnxdx =0+ zj.sin xcos nxdx 0.25d
7 7 7Ty
| 0 if n=1
_ _(_ n+l _(_ n—1
g LV o PRI
n+1 n—1
17 . 17 . . 2% .
b =— J.f(x) sin nxdx = — J(x + |sm x|) sinnxdx =0+ —J.xsm nxdx
TT ¥ V2 4
2 (smnx xcosnx)ﬂ _2(-1)" 0.25d
n 0 no
Vay
n+l n—1 n
x+|s1nx|—£—2s1n +Z 1 =D 1_(_1) )cosnx+ﬁsinnx.
— oS n+l n—1 n
by oo W43 e 0.25d
=3 (—iB3)A+i3)
="+ (\/_) =2,0= arctan% :g 0.25d
Dang dai $6: z=1+iv3.
Dang hinh hoc: z = (1,4/3). 0.25d
Dang lugng giac: z = 2(003% +isin %).
Dang mii: z= 2¢'2. 0.25d
Dang ky thuat: z=2.3.
¢) Ap dung cong thirc nghiém di thiét lap trong qua trinh hoc ta duoc
nghiém dang
u(x,t)— ¥ cos nx
n=l 0.5d




4, =3jf(x)dx =3j100(7z—x)dx =1007 .
ﬂ.O 7T0

2

a

Nghiém tong quat: w(x) = C,coslx + C,sinlx véi C,,C, = const .

A = EJ.f(x)cosnxabc = —IlOO(ﬂ' —Xx)cosnxdx = @(Iﬂcosnxdx — Ixcosnxdx) 0.25d
4 0 4 0 4 0 0 )

200 zsinnx cosmx xsinnx |7 200 a

- SR S IR == - (1))
V4 n n n 0 m

Vay nghiém bai toan la

o0 2 0.25d
u(x,t) =507+ Y = (1-(=1)")e " cosnx.

n=1 m

d)
Giai phuong trinh (1):
Phuong trinh ddc trung: £ -k’ =0 < A =+k 0.5d
Hé nghiém co ban: {e"",e”“}
Nghiém tong quat: w(x) = Ce” +C,e™ véi C,,C, = const .
Giai phuong trinh (2):
Phuong trinh dic trung: £ +1°=0< A=0+il
H¢ nghiém co ban: {coslx,sin lx} 0.5d




