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Thoi gian: 180 phut - (Khéng ké thoi gian giao dé)
Bai 1
MGt vat nhoé khoi lwgng M =100g treo vao dau sgi day li twdng, chiéu dai 0
1 = 20cm nhw Hinh 1. Dung vat nhé m = 50g c6 toc d6 v, ban vao M. Bo qua
sttc can cua khong khi. Lay g = 10m/s*. Coi va cham 1a tuyét d6i dan hoi.
a/ Xac dinh v, dé M lén dén vi tri diy nam ngang.

b/ Xac dinh v, tdi thiéu dé M chuyén dong tron xung quanh O. vo M
_3J7 o . am me—>
¢/ Cho vo = ?m/s, xac dinh chuyén dong cua M. Hinh 1
Bai 2
Mot vat sang AB hinh miii tén dat song song v6i mot man E nhw B
hinh bén. Khoang céach giita AB va E la L. Giita AB va E c6 m6t thau T( ___________ | P E

kinh hoi tu tiéu cy f. Tinh tién thdu kinh doc theo truc chinh AE
nguoi ta thdy cé hai vi tri caa thau kinh déu cho énh rd nét cia AB
trén man.

a/ Tim diéu kién cua L dé bai toan thoa man.

b/ Biét khodng céach gitta hai vi tri ctia thau kinh 1a a. Tim tiéu cu f caa thdu kinh theo L va a.
Ap dung bing s6 L = 90cm, a = 30cm.

¢/ Van thau kinh va man E nhuw trén, thay AB bang diém sang S dat trén truc chinh cua thau
kinh va cach E mot khoang 45cm. Xac dinh vi tri dat thau kinh dé trén man thu dwoc viing sang c6
kich thwdc nhé nhat.

Bai 3 O
Con lac 10 xo nhu hinh vé. Vat nho khoi Iwgng m = 200g, 10 xo li
twdng c6 do cing k = 1N/cm, goc a = 30°. Lay g = 10m/s”. m X

a/ Chon truc toa do nhu hinh vé, goc toa do trung vdi vi tri can
bang. Viét phuwong trinh dao dong. Biét tai thoi diém ban dau 10 xo bi

dan 2cm va vat ¢6 van téc vo = 10 V15 cm/s hwdng theo chiéu dwong.
N e -~ N ~ -~ > . . JT ~ r ~ -~
b/ Tai thoi diém t; 10 xo khong bién dang. Héi tai t, = t; + ms, vat c6 toa do bao nhiéu?

¢/ Tinh t6c do trung binh cia m trong khodng thdi gian At = t, - t;.

Bai4
Hai miii nhon S;, S, ban dau cach nhau 8cm gan ¢ dau mot can rung c6 tan so f = 100Hz,

dwgc dat cham nhe vao mat nwéc. Toc do truyén séng trén mat nwde la v = 0,8 m/s.

a/ GO nhe can rung cho hai diém S, S, dao dong theo phwong thang ditng véi phuwong trinh dang
u = A.cos2nft. Viét phwong trinh dao dong ctia diém M; cach déu S;, S; mot khoang d = 8cm.

b/ Tim trén dwong trung tryc cta Sy, S, diém M, gan M; nhat va dao dong cung pha véi M.

¢/ Co dinh tan so rung, thay doi khoang cach S;S,. Dé lai quan sat dugc hién twong giao thoa 6n
dinh trén mat nwdc, phai tang khodng cach S;S, mdt doan it nhat bang bao nhiéu ? Vi khoang
cach dy thi gifta S, S, c6 bao nhiéu diém c6 bién dd cuc dai. Coi rang khi c6 giao thoa 6n dinh thi
hai diém S;S; 1a hai diém c6 bién do cuc tiéu.



=== Hé{t ===
Thi sinh khéng duogc st dung bat ctt tai liéu nao

HUONG DAN CHAM THI HSG VAT Li 12 - Nim hoc 2010 -2011
(gom 02 trang)

| Bai 1 (2,5d) | Piém |




a/ Va cham dan hoi:

mv, =mv, + Mv, , 0,25
mv, mv; . Mv, =>V, :minM Vo 0,25
2 2 2
C oA s V) m+M |gl
Khi day nam ngang;: 5 =Mgl= v, = B 0,25
m
Thay s6: vo = 3m/s. 0.25
b/ D& M chuyén dong hét vong tron, tai diém cao nhat E: v, =4/gl 0’25
Mv; Mv m+M ’
=> 2 =-Mg2l+—= = 5gl .
8 2 T o Vol 0,25
~ _ _ 3410
Thay so: vy = 5 m/s. 0,25
¢/ Khi v, :¥m/5 < Siﬁ => M khong 1én tGi diém cao nhat ctia qui dao tron.
0,25
2 b
Luc cang cta day: T =mgcosa + Y Khi T =0 => M bét dau roi qui dao tron tai D v&i
van téc vp, c6 hudng hgp vdi phurong ngang goc 60°.
T D vat M chuyén dong nhu vat ném xién. Dé dang tinh duwgc géc COD = 30°.
~ . ~ , P X o 0,25
* Néu HS tinh k§ hon y ¢/ c6 thé thuwdng diém. 025
Bai 2 (2,5d)
a/ L=d+d'=d+ A @ rdsers =0; 0,25
A =L7- 4Lf 0,25
Dé 6 hai vi tri caa thau kinh déu cho &nh ro nét trén ctia AB trén man. thi pt phai c6 2
nghiém => A > 0 => L > 4f, 0,25
P n L =VA
b/ Nghiém d, , = 2\/7 = d,-d =a 0,25
2. 42 I 0,25
= f =
AL /I\‘M | 0,25
Thay s6 f = 20cm. S | S
/ ASMN ~As'10 - MN 5N © N 022
¢ I0 SO 0,25
MN _d+d-L _d_L_ L 0.25
10 d' f d f
Theo C6si MNpi, khi d =Lt = 30cm. 0.25
Bai3 (2,5d)
a/ Tai VTCB o :\/E _ jgsina M 0,25
m Al
0,25

T
=> Al =1cm, ® = 10+/5rad/s, T = ﬁs'

2
A A < T
Bie1r1c1<,):A=,x2+V—O =>A=2cmva ¢ =- —.
© 3




Vay: x = 2cos(10\/gt - z)cm.

0,25

7 0 0,25
b/ Tai t; vat @ M c6 van toc v, sau At = Nl 1,25T. 0,25
- vat ¢ K (néu v; > 0) => toa do x; = v3cm.
-vat & N (néu v, < 0) => toa do x, = -3 cm. 0,25
¢/ Quang duong m di dugc: - Néu vi<0 =>s; = 11- /3 => vy, = 26,4m/s. 0.25
- Néu vi>0 => s, = 9 + /3 => vy = 30,6m/s. 0:25
0,25
0,25
Bai4 (2,5d)
a. + A—f—08cmva di=d,=d=8cm * | 0,25
+ Taco phu’dng trinh dao dong séng tdng hop tai M;
Uy = 2A co n( 2}: 1)cos 2000t - md, +d,) 0,25
void; +d; =16cm =20\ vad,—d; =0, 0,25
ta dugc: um = 2Acos(200mtt - 20m) 0,25
b. Hai diém M, va M, gan M; ta cé:
SSM, = d+A=8+0,8=8,8cm
SiMy» = d-A=8-0,8=7,2cm
] 0,25
Do d6:  IM,= \S,M?-S,I> =88 - 4> =7,84(cm)
IM; = S;1+/3 =4+/3 =6,93(cm)
Suyra  M;M,=7,84—-6,93= 0,91 (cm) 0,25
Tuong tw: IMy = [S,M2 - §,1° =4/7,2% - 47 =5,99(cm) 0,25
= MM, = 6,93 - 5,99 = 0,94 (cm)
c. Khi hé séng da 6n dinh thi hai diém S,, S, 12 hai tiéu diém cta cac hypecbol va & rat 0,25
gan ching xem gan dung la ding yén, con trung diém I caa S;S; luén nam trén van giao
roA A A
thoa cue dai. Do d6 ta cé: Sil = S,I = k§+Z =(2k +1)Z => §,5,=251=(2k + 1)5
A A
Ban dau ta da c6: S;S; = 8cm = 10A = 205 => chi can tang S;S, mot khoéngg = 0,4cm.
0,25

Khi d6 trén S;S, c6 21 diém c6 bién do cuc dai.

0,25







