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Thoi gian lam bai: 180 phut, khong ké thoi gian phdt dé

( Bé gom 02 trang)

Cau 1 (3 diém).

Mot vat sang AB dat thang goc véi truc chinh ciia mot thau kinh hdi tu cho mét anh that nam cach vat mot
khoang cach nao d6. Néu cho vat dich lai gan thau kinh m6t khoang 30cm thi anh cia AB van la anh that
nam cach vat mét khoang nhu cii va 16n gap 4 1an anh cii.

a) Xac dinh tiéu cy cta thiu kinh va vi tri ban dau cta vat AB.

b) Bé dugc anh cao bang vat, phai dich chuyén vat tir vi tri ban dau di mét khodng bao nhiéu, theo chiéu
nao?

Cau 2(3,5 diém).

Mot con lac 10 xo gom vat nang khoi lwgng m =300g , mét 10 xo c6 do ™
cing k =200N /m dwgc 16ng vao mot truc thang ding. Khi M dang & vi / / m

tri can bang, tha mot vat m =200g tir dd cao h =3,75cm so v6i M. Coi A

ma sat khong dang ké, 1dy g =10m/s*, va cham la hoan toan mém. [/ / / M Tl
a) Tinh van toc cia m ngay trudce khi va cham va van toc cta hai vat TO

ngay sau va cham.

b) Sau va cham hai vat cung dao dong diéu hoa. Lay t = 0 la Iic va 0

cham. Viét phwong trinh dao dong cta hai vat. Chon hé toa do nhu hinh

vé, I 1a vi tri can bang cia M trudc va cham, O 1a vi tri can bang caa hai

vat sau va cham.

c) Tinh bién do dao dong cuc dai ctia hai vat dé trong qua trinh dao dong m khong roi khdi M.
Cau 3 (2diém).

Hai nguon két hgp S,,S, cach nhau 50mm dao dong theo phuwong trinh ug, =ug, =2c0s2007t (mm) trén
mét nwdc, coi bién do song khong doi. Xét vé mot phia dwong trung tric cia S,S, ta thdy van bac k di qua



diém M, c6 hiéu s6 M,S, - M,S, =12mm va van th& k +3 (cung loai vGi van k) di qua diém M, c6 hiéu
s6 M,S, - M,S, =36mm .

a) Tim budc séng va van tdc truyén séng trén mat nwdc. Van bac k 1a cuc dai hay cuc tiéu?

b) Xac dinh s6 cuc dai trén duwong noi S;S..

c) biém gan nhat dao dong cung pha véi nguon trén duwong trung trec S;S, cach nguon S; bao nhiéu?

Cau 4 (1,5 diém).

Lam thé nao xac dinh hé s6 ma sat triegt cia mot

thanh trén mot mat phang nghiéng ma chi dung mot &

luc ké (hinh vé)? Biét do nghiéng cua madt phang la

khong doi va khong dua 16n dé cho thanh bi truot.
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Cau 1. a) Vi thau kinh la thau kinh hoi tu va hai anh déu la anh that, vat dich dén gan thau kinh mét doan
30 cm ma anh van cach vat mot khoang nhw cii nén anh phai dich chuyén ra xa thau kinh so véi anh cii
mot doan la 30 cm
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b) Vi anh o cta thau kinh hoi tu luon 16n hon vat, nén anh trong treong hop nay la anh that.
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Vay phai dich vat lai gan thau kinh mét doan Ad =d - d, =60- 40 =20cm

Cau 2. a) Van toc cta bat ngay trudce lic va cham:

3
v =2gh =4/2.10.3,75.10° Zi =0,866m/s
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Theo dinh luat bao toan dong lwgng: mv =(m+M )V0 = van toc hai vat ngay sau va cham la:

? zg =0,346m/s
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b) Goi I, =HC 1a chiéu dai ty nhién ctia 10 xo; I 1a vi tri cAn bang ctia M truedc va cham ciing 1a



Mg 0,3.10

vi tri hai vat ngay sau va cham: CI =Al, :T = =0,015m =1,5cm
Goi O 1a VTCB cta hé vat (M +m) sau va cham:
M+m 0,3+0,2).10
o =a1 = )9 _( )10\ 025m =2,5cm
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Chon truc toa do goc O nhw hinh vé, goc thoi gian (t =0) ldc m va M vira cham
nhau: X, =JO =CO- CI =2,5-15 :1(Cm) va v, :34,6(cm/s)...

Phuong trinh dao dong cuia hé vat M +m c6 dang x =A.cos (wt +¢)
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Vay phuong trinh dao dong la: x =2.cos

3. D¢ hai vat khong roi nhau trong qua trinh dao dong thi vat m luén chiu tac dung cta hai lyc:

Trong lvc P =mg hwdng xudng dwdi, phan lwc N do M tac dung 1én hwéng 1én trén (N =0).

Theo dinh luat Niu ton 2 ta c6: P+ N =ma, chiéu 1én Ox ta dwoc:
N - mg =ma =- ma’x < N =mg - mo’x =m(g - w’x)

g 10

Khi X,,, =A suyra: g- ®’A=0e A<-Z =20 =0,025(m) =2,5cm
w

T =

Vay khi A,,, =2,5(cm) thi N >0, m s& khong roi khoi M.

Cau 3. a) Gia st tai M, va M, déu 1a van cyc dai ta c6: d, - d, =kA =12Zmm (1)

Va d, - d, =(k +3)A =36mm )

Vi k 1a s6 nguyén duong. Twr (1) va (2) ta c6: 34 =24=> A =8mm

12 12
Thay vao (1) ta duoc: k 27 :E =1,5



Khi k =1,5 khéng phai 1a s6 nguyén, nén M, va M, khéng phai 1a cyc dai giao thoa.
o X S s . A
Gia st tai M, va M, déu la van cyc tiéu ta c6: d, - d, =(2k +1)5 =12mm  (3)

Va d,- d, =[2(k+3)+1]| = =36mm  (4)

N | ™

Thay (3) vao= k =1 (la s6 nguyén). Vay M; va M la cuc tiéu giao thoa

Theo dé bai @ =200z = f :2ﬁ =100Hz
JU

Vay van t6c truyén séng 1a v =Af =8.100 =800mm/s =0,8m/s.
b) Tim s6 diém dao dong véi bién d6 cuc dai trén doan S,S, d, - d, =kA =8k  (5)
d +d, =55, =50 (6)

8k +50

T (5) va (6) tacd d, = =4k +25

Mit khac 0<d, <50 = 0<4k+25<50 & -6,25<k <6,25

Vay k chi ¢6 thé nhan cdc gia tri k =0 *1, +2, 43, 44, 45, 46 tc 14 trén doan S;S; ¢6 13 cuc dai
c) Céac diém ndm trén duong trung truc cta doan S;S, déu c6 d, =d, = d,- d, =0

= Cac diém nay déu la cuc dai giao thoa.

D6 1éch pha cua cac diém nay cung pha v@i nguon, ta co:

Ag =2k = % —okz = d =kA

Do diém dang xét nam trén dwong trung tri'c cda S;S,, ta co:

SS, 50 25 25
d>"12=""=25= kA>25=> k>—="-=3,125
2 2 A 8

Vay k., =4=d_, =44 =4.8 =32mm.
Cau 4. Dé thanh chuyén dong 1én déu: F, =uPcosa + Psina (1)
D@ thanh chuyén dong xuéng déu: F;, =uPcosa- Psina ()

EF +F .
L~ X = sin’ @ +cos’ o =1.

T (1) va (2): sina :FLZ_PFX ;cosa =
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bo F,,F,,P bang luc ké va st dung cong thic trén dé suy ra & .



