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Cau 1 (6 diém)

Vat ¢6 khdi luong m = 2kg dugc treo boi 10 xo ¢6 do cung k = 128
N/m va giam chén c6 hé sd can nhdt ¢ = 16 Ns/m. Vat m dugc kéo
khéi vi tri can béng mét doan Xo, roi tha ra cho vét tu dao dong.

a. Thiét 1ap phuong trinh dao dong ciia vat m

b. Xac dinh chuyén vi ctia vat m tai vi tri x1 (1=0,2 S)

~ J 1 2
Cau 2 (4 diem) : C 0
m1 g1 m2
Cho hé dao dong v6i so dé nhur hinh bén T\ W

Thiét 1ap phuong trinh dao dong cua hé

Hét

GHI CHU: CAN BO COI THI KHONG PUGQC GIAI THICH Gi THEM.

GIANG VIEN RA DPE
(Ky tén va ghi ro ho tén)

Bui Anh Tuén
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Caul

Hinh vé (0.5 diém)
a. Tai vi tri can béng, 10 xo bi trong Iyc cua vat m kéo gian 1 doan &,;, do do:
k&s, = mg (0.25 diém)
Ap dung dinh luat 2 Newton (3 F= md) cho vat m & hinh bén. Tai vi tri vat bj
kéo xuéng mét doan x rdi tha cho vat dao dong, ta co:
- Fx —F¢ + mg = m¥ (0.5 diém)
=> -K(Xx + &) -Cx + mg = m¥
=>mi +cx + kx + kdg, -mg=0
=>mi + cx + kx = 0 (vi k65 = mg) (0.25 diém)
Vay phuong trinh dao dong ctia vat m la: mx + cx + kx =0

b. Tan s6 dao dong riéng w,, = \/7 / =8 rad/s (0.25 diém)

—05<1(025a"lem)

Hé s6 tatdan(;—me —
n

Tir day ta c6 nghiém tong quat cia phuong trinh m¥ + cx + kx = 0 c6 dang
X(t) = Xe~$@ntsin(wyt + ) (0.5 diém)
v6i wy =+/1 — (Pw, = V1 — 0.52.6 = 5.196 rad/s. (0.5 diém)

Piéu kién ban dau x(t=0) = Xsiny = xo => X = s;fw




=> x(t) = -LonXe 5@t sin(wyt + P) + Xe@ntw cos(wyt + ) (0.5 diém)
=>%(t = 0) = —{w,Xsinp + Xw cosy (0.5 diém)
Do vt tha khong van tc dau nén x(t = 0) = 0 (0.5 diém)
=> —(w,Xsinp + Xwycosyp =0
wg _ 51% _ 4 3

=>tany = Cwn  05(8)
=>y =0.915 rad (0.5 diém)
=> x; = X(t = 0.2) = Xe ¢t sin(w,t + lp)— w e $“ntsin(wyt + P)

X0
sin(0.915)

e~0-5()(0-2)5in(5.196(0.2) + 0.915)) = 0.525%0 (0.5 diém)

Cau 2
—Cp (% — %q)

ca(Xy — %) <
—P

-
2 m2 3]

> —C3X,
ky(xy —x1) —ky(xy — x1)

m1

Hinh vé (0.5 diém)
Ap dung phuong phap Newton-Euler, tir so d6 luc tac dung nhu hinh trén, ta co:
- D6i voi vat ml:

—Cy%y — kyxg + ey (Ry — %1) + ky(x, — x1) = myk; (1) (0.5 diém)
- D6i voi vat m2:

—Cy (X — %1) — k(% — x1) — 3%, = mypX, (2) (0.5 diém)

Tu (1) va (2), ta co:

{mljfl + (Cl + Cz)xl - C2X2 + (kl + kz)xl - kzxz == 0
mzjéz + (Cz + C3).X.:2 - szl + kz.Xz - kle - 0
‘m1 0 jél C1 + CZ _CZ I:xl] k1 + kz _kz] xl _ 0 R

<:> [ 0 mz] I:jéz]-i- _CZ C2 + C3] .7.52 + _k2 k2 [xz]_[O] (1 dlem)

< MX + CX + KX=0 (Phuong trinh dao dong ctia hé) (0.5 diém)

0 . _ C1+C2 _Cz . _[k1+k2 kz] 4
],c_[ N S A Y =

(0.5 diém)

Vi M = [ml

:[ ]x [ ]x ] 0.5 @iém)




