SO GIAO DUC - PAO TAO HA NOI KY THI OLYMPIC HA NOI - AMSTERDAM 2011

TRUONG THPT CHUYEN HA NOI - AMSTERDAM Mén thi: V AT Li10 (KHON G CHUYEN)

Th&i gian: 120 phat (khdng ké thoi gian phat dé)

Bai 1: -

1. Mot vat nhé m dang nim yén trén mot mat phang ngang nhin. Lic t = 0, vat
d6 chiu tic dung cua mot luc ¢c6 do 16n phu thudc thoi gian theo quy luat

. o \ aih
F =kt (k 1a hang s6). Luc F c¢6 phuong hop v6i mat phang ngang mot goc @ FFFFrrsrrrrs

khong ddi(hinh v&). Xdc dinh thoi diém ldc vat roi mat phang ngang.

2. Dat vat m lén trén mot mat phiang nghiéng géc ¢ so véi mat phing ngang.
Hé s6 ma sit giita vat va mat phang nghiéng la u. Luc kéo F khong doi hop véi
mat phang nghiéng mot géc a tic dung vao vat 1am cho vat chuyén dong vé6i van

t6c khong doi. Xac dinh géc a dé luc kéo c6 do 16n nho nhat. Tinh luc kéo dé.

Bai 2: Mot qua cau c6 khoi lugng m = 0,1 kg duoc treo vao diy cao su ¢ hé s6 dan hoi k = 10N/m, dau kia
ctia day c6 dinh. Kéo qua cau sao cho day nim ngang va ¢6 chiéu dai tu nhién 1 = 1m r6i tha vat ra khong van
toc ban dau. Bo qua khéi luong cta day. Ly g = 10m/s”.

1. Tinh do gian cta day va van t6c ctia qua cau khi qua cau dén vi tri thap nhat.

2. Do so y nén khi dua qua c4u dén vi tri day ndm ngang thi day diit. Coi van t6c qua cau ngay khi roi
12 bang khong. Piém treo day cdch san nha H = 1,5m. Sau méi 14n qué cdu va cham vao san, do 16n
van toc gidm con mot nira. Tinh tdng quang dudng qué cdu da di duoc cho dén khi dimg lai.

Biét: Day s6 nhan U, U,=U,q,U,=U,q=U,¢’,..., U, =U,q"",... (v6i0 < q < 1) c6:

. U
Tong U, + U,+U+... + U +... = ﬁ
e - 2 N z N z 2, z P A N \/ M

Bai 3: Dat ba qua cau c6 cung kich thudc, co6 khoi lugng lan lugt 1a m, M, 2M @ Vo @ @
doc theo mot duong thang nidm trén mat phiang nhan nim ngang. Qua cdu m

chuyén dong véi van t6c Uy dén va cham dan hoéi truc dién vao qua cdu M. Hai ti

< m e N by A N hid 7 A ~
sO I nhu thé nao thi trong hé con xay ra ding mot va cham nira.

Bai4: Mot cdi diia ciing dong chat, nhin, tiét dién déu, dai 2L tua vao miéng
mot cai bat hinh ban cau ban kinh R, nhan, c6 dinh sao cho AC > L. Hdi goc a
gifta diia vd phuong ngang béng bao nhiéu dé thanh can bang?

Bai 5:  Binh dung nudc hinh tru dat trén mat ban nim ngang va duoc diii mot s6 16 nho trén dudng thing
diing trén thanh binh. Chiéu cao cot nude trong binh 1a H.

1. Ching minh rang véan toc céc tia nude khi roi cham mat ban déu ¢6 cung do 16n.

2. Tim diéu kién d€ hai tia nudc tir hai 16 khac nhau c¢6 do cao h, va h, (tinh tir 16 dén mat thodng) roi
cham ban & cling mot diém.

3. Tim do cao h dé tia nu6c di xa nhat.

So'baodanh :........... Phong thi so': . . . ..
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BAI NOI DUNG - YEU CAU PIEM
Bai 1 | 1. Thoi diém lic vat roi mat phang.
* Pinh luat II Niuton: F + P + N = ma’(1) Y ) Hinh.S
(5,0 d) | * Chi€u (1) len: X F s
Ox: Fcosa =ma, © 0y = kczrsla.t (2) 0 N # 0,5
Oy: Fsina + N — P = ma, )
© ksina.t + N — P = ma,, (3) .
. . . 2 a, =
* Vat bat dau roi mat phang ngang < { y . 0,5
N=0 p
2. Tinh a dé F,,;,
* Vat chuyén dong véi van t6c khong déi:
Hinh0,5
F+P+N+E,, =ma(5)
* Chiéu (5) len: 0,5
Oy: N = Pcosp — Fsina(6)
Ox: Fcosa—Psing — F,; = 0 (7)
6)(7) F= mg (sinp+ucosq )/8) 0,5
cosa+usina |
* Fin © (cosa + psina), ..
* Bat dang thiic Bunhacopxki: 1
cosa + psina < \/(sinz a+cos?a)(1+p2) =1 +pu2) 0,5
Dau ‘=’ xay ra & tana = U.
Bai 2 | 1. Van téc ciia qua cau khi di qua vi tri thap nhat.
(4d) * Chon moc thé nang 1a mat phang ndm ngang di qua vi trf thap nhat.
* Pinh luat bao toan co nang cho qua cau tai vi tri ddy nam ngang va vi tri thap nhat: 0,75
1 2.1
mg(l + Al) = =mv* + =KkAI“ (1)
2 2
* Dinh luat I Niuton chiéu theo phuong ban kinh, chiéu duong huéng vao tam:
0,75

2

I+ Al I+ Al 2)




Al =0,25m
Mm@
v=4,3m/s
2. Tong quang duong qua cau di duoc cho dén khi dung lai.

* Quang dudng di dugc tir thoi diém ban dau dén khi va cham 1an 1 1a: H
Van toc khi sap va cham 1an 1 la: vy = /2gH
* Quang dudng di dugc tir thoi diém va cham 14n 1 dén khi va cham lan 2 1a:
()’ 1
Hl = 2 ~2/ = 2H -
29 4
* Quang dudng di dugc tir thoi diém va cham 14n 2 dén khi va cham l4n 3 1a:
()’ 1
H, =232 =251
29
* Quang dudng di dugc tir thoi diém va cham 14n n dén khi va cham 1an (n+1) la:

g2
Hy =28 oy 1
2g 4n

* Pén khi dimg lai thi qua ciu va cham vao san rat nhiéu 1an hay n — oo.
Vay téng quang dudng qua cau di duoc la:

n—oo
1

1
1 1 2H;  5H
s=H+H, +H,+...+H,=H+2H._+2H. 5+ 2H. = H+7:?=2,5m
4

0,5

0,5

0,5

* Gol 7y, Uy lan lugt 12 van téc cua qua cAu m va M sau va cham Ian 1.
* Ap dung dinh luat bao toan dong luong va dong nang:

_ M—m)

mvy, = mv;+Mv, vy =
m

0 , , vo(1)
mv§ _ mvi{ | mvy om
2 2 2 V2 = o Yo (2)

* Vi v, > 0 nén qua cdu M chuyén dong cung chiéu vy hay chuyén dong dén va cham vao
2M.

* Goi ;; , 3 1an luot 12 van toc clia qua cdu M va 2M sau va cham l4n 2.
* Tuong tu, 4p dung dinh luat bao toan dong luong va dong nang:
= ! r_ (%) © 2m
Mv, = Mv, + 2Mv, vy = — 22 — v,(3)

2 3 3(M+m)
Mvs _ Mv, | 2Mvi 20,

Va =
2 2 2 3 3

* Vi v, < 0 nén sau va cham lan 2, qua cdu M chuyén dong theo chiéu nguoc lai tic
nguoc chiéu vy.

1,25

0,25

1,25

0,25




U1<0

* P& khong xay ra va cham nao nita thi: {|— .
| v2| < |7l

0E) M>m
<—>{ 2m < (M-m) Ve €

N <
3M+m) ~0 = Mtm M

ulw

<
<

HERYE

1
3
5

0,5

0,5

* Pia chiu tdc dung cua ba luc:
- Trong luc P di qua trung diém G cua thanh diia.

- Phan 1ch1 vuong géc vGi mat bat (vi bat nhan)
nén c6 huéng vao tam O theo phuong OA.

- Phan luom vuong goc véi diia tai C.

* Piia can bing nén ba luc phai dong phing va
dong quitaiQva P+ N; + N, = 0.

* Gol a 1a géc ma diia hop v6i phuong ngang.

+ Déthéfy:GQC=a,AQC:%_a_>A’Q\G=%_2a_

L 2R

sin EEQ%—ZQ) " sin E?JE%’%—Q)

+ Dinh Ii ham sin trong tam gidc AQC:

L 2R

-

© 4Rcos?a — Lcosa — 2R = 0(1)

cos2a  cosa

L+VIZ+32R?
8R

* Vi a 1a géc nhon nén 1ay nghiém duong nén: cosa =
* Pé ton tai a thi cosa <1 e L++VI2+32R* <8R —> L <2R

+ Khi L = 2R thanh ndm ngang(loai)
* Vay diéu kién d€ diia can bing la L < 2R khi d6 diia hgp véi phuong ngang géc a
L+VLZ+32R?

8R

thoa: cosa =

0,5

0,5

0,5

0,5

Bai 5

(4d)

* Chiing minh cong thitc Torixenli xac dinh van toc cta chat long khi chay qua
mot 16 nho cadch mat thodng mot khoang h la: v = /2gh.

1. Chitng minh rang van toc cac tia nuée khi roi cham mat ban déu ¢6 cang do
16n.
* Gia st ¢6 hai tia nude bat ki bay ra tir hai 16 cdch mat thodng 1an luot 1a h, va h, nhu
hinh vé. Ta s& chiing minh van t6c¢ khi cham ban cta moi phan tir nuGe thodt ra tir hai
16 V1ic, V¢ bﬁng nhau.
* Theo cong thic Toérixenli, van téc cia moi phan tir nude thodt ra tir 16 1 va 16 2 1a:
vy =+/2gh (1)
vy =4/2gh; (2)
* Khi bay ra khoi 16, phan tir nuGe chiu tdc dung cua trong luc nén dp dung dinh luat
bao toan co nang cho hai vi tri vira ra khoi 16 va vi tri cham mat ban. Chon méc thé
nang la mat ban.

0,5




2

2
mv mv
Tl+mg(H—h1) = 216

3)
muv? mv

2
S5+ mg(H = hy) = =5 (4)

* T (1)(3) va (2)(4) : V¢ = Vz¢ = +/2g9H (dpcm)
2. Piéu kién dé hai tia nué6e tir hai 16 khac nhau roi cham ban & cung mét diém. 0,25
* Khi phan tlr nudc bay ra khoi 16 sau d6 n6 chuyén dong ném ngang.

* Chon g6c O trung vi tri phan tir roi khoi 16, Ox nam ngang huéng sang phai, Oy
thing ditng xuéng dudi, moc thoi gian 1a ldc phan tir bat dau roi 16.

* P€ hai tia nudc cham ban cling mot diém khi tim bay xa cuia hai phan tlr nudc bang
nhau:

0,75

0,25

Ly =Ly © vty = vty

2(H—hy) _ [2(H —hy)

WA o [h(H = hy) = 2\/hy(H — hy) © Vhi(H = hy) = Jhy(H — hy)
<~ h +h,=H
3. Do cao h dé tia nuée di xa nhat.
* Pé tia nu6c bay xa nhat & L,,,, = 24/h(H — h) max
* Doh >0, H—h> 0 nén ap dung bit dang thitc Cauchy:
2Jh(H—h)<H-h+h=H 1

0,25

* Vay Lingx =HkhiH—h=hhayh=§

* Chay : Trong cdc bai tdp trén néu hoc sinh cé cdch gidi khdc dap dan nhung van ddam bdo chinh xdc vé kién thiic
va cho ddp s6 diing thi van cho di diém!
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