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Cau 1 (3 diém):

Mot vat saing AB dat théng gbc voi truc chinh ctia mot thau kinh héi tu cho
mot anh that ndm cach vat mot khoang cach nao doé. Néu cho vat dich lai gﬁn thau
kinh mot khoang 30 cm thi anh cia AB van 1a anh that nAm cach vat mot khoang
nhu cil va 16n gap 4 1an anh ci.

a) Xac dinh ti€u cu cua thau kinh va vi tri ban dau cta vat AB

b) Pé dugc anh cao bang vat, phai dich chuyén vat tir vi tri ban dau di mot
khoang bao nhiéu, theo chiéu nio? Ax
Cau 2 (3,5diém) : Mot con lidc 1o xo g
M = 300g, mdt 1o xo0 ¢ dd ctng k = 200N/m duoc 16ng vao mot A/ / / "

tryc thang dtng nhu hinh 2 . Khi M dang & vi tri cin bang, tha % ‘

Vv
mot vat m = 200g tor d0 cao h = 3,75cm so v&1 M. Coi ma sat /// M +1

khong dang ké, 1dy g = 10m/s?, va cham 13 hoan toan mém.

a) Tinh van tdc cia m ngay trudc khi va cham va van tdc
cua hai vat ngay sau va cham. —

b) Sau va cham hai vat cung dao dong di€u hoa. Lay t = 0 1a lic va cham.
Viét phuong trinh dao dong cua hai vat. Chon h¢ toa d0 nhu hinh vé, I 1a vi tri can
b::ing cua M trudc va cham, O 1a vi tri can bé“mg cua hai vat sau va cham.

¢) Tinh bién d§ dao dong cuc dai cta hai vat dé trong qua trinh dao dong m
khong ro1 khoi M.
Cau 3 (2 diém ):

Hai ngudn két hop S, S, cach nhau 50 mm dao dong theo phuong trinh ug, =
us;= 2cos 2007 (mm) trén mat nude, coi bién do song khong doi. Xét vé mot phia

duong trung truc ciia S;S, ta thdy van bac k di qua diém M, c¢6 hiéu s6 M;S, -M,S,

>



= 12 mm va van th k +3 ( cing loai véi van k ) di qua diém M, c6 hiéu sd M,S, —
M,S; =36 mm

a) Tim budc song va van tde truyén song trén mat nude. Van bac k 1a cuc dai
hay cuc tiéu?

b) Xac dinh s6 cuc dai trén duong ndi S;S..

¢) Piém gin nhét dao dong cing pha v&i ngudn trén dudng trung truc S,S,
cach ngudn S, bao nhiéu?

Cau 4 :(1,5 di ém)

Lam thé nao xac dinh hé s6 ma sat trugt ciia mot thanh trén mot mat phang nghiéng
ma chi dung mot luc ké (hinh v&)? Biét d6 nghiéng ctia mit phang 1a khong d6i va
khong du 16n dé cho thanh bi truot.
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a) Vi thau kinh 13 thau kinh hoi tu va hai anh déu l1a that, vat dich dén gan thau
kinh mét doan 30 cm ma anh van cach vat mot khoang nhu cli nén anh phai dich
chuyén ra xa thau kinh so vé&i anh cii mot doan 1a 30 cm
- Tai Vi tri dau ta c6 phuong trinh:

A=)

d d f

- Tai vi tri sau, ta c6 phuong trinh:

1 1
d-30 4 +30 7()

X A,B,
- Theo dé bai =4 vadod>0vad >0,taco:

A B,

A4,B, _A4,B, AB _d +30 d _

AB, ~ AB AB, Td-30d

-Tu(l)va(2)tacd
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- Thay ( 4) vao (3) ta dugc d =2d’

- Thay d = 2d’ vao phuong trinh ( 4) ta tim dugc d’ =30 cm => d = 60cm
dd 30.60

Va = — =20
WS =T 30460 20

(3)

<=>

b) Vi anh 4o cua thau kinh hoi tu ludn 16n hon vat, nén anh trong trudng hop nay

1a anh that. Theo dé bai anh bang vat suy ra d, = d’,. Ma
d.d, _d}

_ > d =2f =40
fa’dzd J =40cm

Vay phai dich vat lai gan thau kinh mot doan Ad =d - d, =60- 40 =20cm

Cau 2

a)Van toc cua vat ngay trudc lic va cham :
v =+2gh =4/2.10.3,75.107> :g =0,866m /s

-Theo dinh luat bao toan dong luong : mv = (m+M)v, => van tdc hai vat ngay sau

_[ 200 |43 _43

m

—_ _ =32 =0,346m/
vacham v =\ Y = 200+300) 2 s e

b) Goi lp=HC la chiéu dai tu nhién cua 10 xo ; I 1a vi tri can béng cua M trudc va
cham ciing 1a vi tri hai vat ngay sau va cham:

Mg _03-10 _ 15, =1.50m
k 200

CI =Al,




Goi O la VTCB cua h¢ vat (M+m) sau va cham: AX

co=n =M+me _03+02D0 00 g TC
k 200

-Chon truc toa do géc tai O nhu hinh vé, géc thoi gian (t = 0) lic m va M

vira cham nhau: X, =IO =CO- CI =2,5- 15 =l(cm) va vy = 34,6 |

(cm/s)... (@)

-Phuong trinh dao dong cua hé vat M+m cé dang x =4.cos(a@t + @)

1/2 1/2 H
k = % =20(rad / s) —

-Tan s6 goc: w =

x =x, =A.cosq@ =1(cm) — =C<c772>
_Xetkhlt_o {¢—v =-w.A.sin ¢ =- 34,6(cm/s) => {‘1 =3 Crezs?Z >

Vay phuong trinh dao dong la : x =2.cos(20z + ?)(cm)

3- Dé hai vat khong roi nhau trongqua trinh dao dong thi vat m ludn chiu tac dung
cua hai lyc : Trong luc P =mg hudng xuéng dudi, Phan lyc N do M tac dung 1én
hudng 1én trén (N =0).
- Theo dinh luat Niu ton 2 ta cd : P+ N =ma , chiéu 1én Ox ta dugc :
N - mg =ma =- mw*x <=> N =mg- mw’x =m(g - w’x)

g 10

-Khi Xp =A suyra: g- @’A4=0 <=> A<-°- =50 =0,025(m) =2,5(cm)
o

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

Cau 3

a) - Gia st tai M, va M, déu 13 van cuc dai ta c6 :
d1—d2:k/1:121’1’11’1’1 (1)
va d’—dy =(k+3)4 =36 mm (2)
Vi k 1a s0 nguyén, duong. Tur (1) va(2)taco 34 =24 => A=8 mm
12 _12
Thay vao (1) ta dugc: k =— Y =15
k = 1,5 khong phai 1a s6 nguyén, nén M, va M, khong phai 1a cyc dai giao thoa

- Gia st tai M, va Mz déu 1a van cuc tiéu ta co :

d1—d2=(2k+1) E =12 mm (3)

Y]
va d’—dy = [2(k+3)+1]5 -36mm (4

Vi k 1a s6 nguyén, duong. Tr(3)va(d)taco34 =24=> A=8mm
Thay vao 3)=>k=1 (lasd nguyen ), Vay M, va M, 1a cuc tiéu giao thoa

Theo dé bai @ =200z = f :2— =100Hz
T

Vay van toc truyén song 1a v = Af = 8.100 = 800 mm/s = 0,8 m/s

b. Tim sb diém dao dong véi bién do cuc dai trén doan S;S,
di -d,=kA=8k (5)
di+d,=5,S:=50 (6)

8k +50
T (S)va(6)tacod, =

Mat khéac 0 <d; <50
<=> 0<4k+25<50
<=> -6,25<k<6,25

=4k +25




Vay k chi c6 thé nhan cac gid trik =0 =+, #2, 43,44, 45,46 tic 14 trén doan S;S,
co 13 cuc dai

c. Céc diém nam trén duong trung truc cua doan S;S; déucod =d,=d, =>d, —d,
=0 => cac di€m nay deu la cuc dai giao thoa. P9 1éch pha cia cac di€ém nay so voi
x(d, +d,) 2md

A A
Dé dao dong tai nhitng diém nay cung pha véi nguon, ta co:

nguén la: Ap =

=2k = % =2kmr = d =kA

Do diém dang xét nam trén dudng trung truc ciia S,S; , ta ¢6

d>SS ﬂ:25:>k/1225 k>§—é—3,125
2 2 A 8

Véy kmin = 4 = dmin = 41 = 48 = 32 mm

Pé thanh chuyen dong lén déu:  FL= HPcos+ Psin@ (1).
Dé thanh chuyén dong xubng déu: Fx= #Pcos( - Psint  (2).

F, -F F, +F
(1) va(2) =» sin@ = L+ —=; costl = TN 36ind @ + cos?t=1.
2P 2P
(2%0,254)
F, -F F +F
> L XV LTx 2o
( “op ) +( “op )
F, +F,
-G, -y

Po Fi, Fx, P bang luc ké va st dung cong thirc trén dé suy ra 4

Hét

Ghi chi: Thi sinh lam theo phirong dn khdc, néu phwong phap va két qua dung thi giam khao

cho diém twong dwrong theo thang diém trong hwéng dan cham.




