SO GD&DPT HA NOI KY THI OLYMPIC LOP 10
CAC TRUONG THPT CUM NAM HOC 2019-2020
SOC SON-ME LINH :

Mén thi: VAT LY
Thoi gian: 120 phut (khdng ké thoi gian giao dé)
Cau 1. (4,0 diém)
Ldc 6 gio sang mot ngudi di xe dap dudi theo mot nguoi di bo. Biét khi bit dau dudi theo
nguoi di xe dap cach nguoi di bo 8km, ca hai ngudi déu chuyén dong thang déu voi cac tde
d6 12km/h va 4km/h. Tim vi tri va thoi diém nguoi di xe dap dudi kip ngudi di bo.
C

‘
Cau 2. (3,0 diém) ‘
Céc thanh nhe AB, AC ndi v4i nhau va ndi véi
tuong nho cic ban 1& nhu hinh v&. Tac dung vao
dau A mot luc thang dung c6 do 16n P=1000N. A
Tim luc dan hoi cua cic thanh néu 0=30° 7
B=60°. 7 B

Cau 3. (5,0 diem) .

Xe Itra khoi lwong M=100tan dang chuyén dong thang déu trén mat phang ngang thi mot
s6 toa co khoi luong tong cong 1a m;=10tan roi khoi xe. Khi mét sb toa bi tach ra con
chuyén dong, khoang cach giita phan dau va cac toa bi tach thay doi theo thoi gian theo
quy luét nao? Biét luc kéo cta dau may khong do6i, hé sé ma sat lan 1a p=0,09, gia toc trong
trudng g=10m/§2.

Cau 4. (4,0 diem)

Thuyén dai 1=4m, khoi luwong M=160kg, dau trén mat nudc. hai nguoi khdi lugng m;=50Kkg,
m=40kg dung ¢ hai dau thuyén. Hai nguoi cling chuyén dong nguoc chiéu nhau, ciing toc
d6. Hoi khi hai ngudi d6i chd cho nhau thi thuyén dich chuyén mot doan bang bao nhiéu
so véi bo? Bo qua cac luc can.

Cau 5. (4,0 diém)

Mot thang may chuyén dong nhanh dan déu Ién cao véi gia toc co do Ion 2m/s2. Lic thang
may c6 toc do 2,4m/s thi tir tran thang may c6 mot vat khdi lugng rat nho so voi thang may
roi xubng. Biét trin thang may céach san thang may 1a h=2,47m, g=10m/s2. Xét trong hé
quy chiéu gan véi mat dat, hay tinh:

a, Thoi gian roi.

b, D6 dich chuyén cua vat.

¢, Quang duong vat di duoc.

Thi sinh khéng dwoc si dung tai lieu. Can bg coi thi khdng giai thich gi thém
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CAU , NOQI DUNG PIEM
-Chon hé quy chiéu:
+Truc toa d6 co phuong trung duong quy dao cua nguoi di bo va nguoi di xe dap.
+Chiéu duong cung chi€u chuyén dong cua hai nguoi. 1,0
+Goc O tai vi tri nguoi di xe dap bat dau duoi theo nguoi di bo.
+Moc thoi gian la lGc 6h sang.
-Phwong trinh chuyén dong ciia ngudi di bo: x,=8+4.t (km) 0,5
1 -Phuong trinh chuyén dong cia ngudi di xe dap: x,=12.t (km) 0,5
-Hai ngudi gap nhau: x,=x, < t=1(h) 0,5
-Thay t=1(h) = x,=x, =12(km) 0,5
-Hai nguoi gap nhau lac 7(h) sang. . 7 0,5
-Gap nhau tai noi cach vi tri nguoi di xe dap bat dau dudi theo 12(km) 0,5
-Thanh chiu tac dung 3 luc: P,F,F, 0,5
-biéu kién can bing cua thanh: P+F, +F, =0 <F +F, =—P = hinh v& 0,5
2 _ 1,0
Fl
B P
-Tr hinh vé& thay: F,=P.cosp=500(N) 0,5
F,=P.cosa=866(N) 0,5
-Ca doan tau:
+Chiu tac dung cua cac luc: P, Q, Fms, F
+Chuyén dong thang déu nén: P+Q -+ Fms +Fx =0 1.0
e Chiéu 1én Oy huéng thang dimg lén trén: Q=P =M.g= N =M.g
o Chiéu Ién Ox cuing chiéu chuyén dong: F, = F_ =puN=uMg=9.10*(N)
-Céc toa tau bj cat;
+Chiu téc dung cua cac lyc: Py, Q,, Frmst
+Theo dinh lut I1: Py +Q, + Frne = m,.a, 10
e Chiéu lén Oy: Q, =P, =m_.g = N,=m_.g
3 | Chiéu nén Ox: -F,, =m,.a, < -uwN, =m,.a, = a, = -u.g=0,9(m/s°)

-Phan dau tau:




+Chiu tac dung cuia cac luc: P2, Q,, Fms, Fi
+Theo dinh luat 11: P2 +Q, +Fme +Fc =M, a,

1,0
e Chiculén Oy: Q, =P, =m,.g= N,=m,.g
« Chiéu nén Ox:
F-Fo,=m,a, &F -uN,=m,.a, < pMg-um,.g=m,.a, =>a, =0,1(m/s’)
-Chon hé quy chiéu:
+Truc toa d6 c6 phuong cung phuong chuyén dong.
+Chiéu duong cing chiéu Chuyen dong cua doan tau. 0,5
+Gqc O tai vi tri cAc toa ldc bat dau doi khoi doan tau.
+Moc thoi gian luc cac toa doi khoi doan tau.
, 2 0,5
-Phuong trinh chuyén dong cua cac toa doi: x, = v,.t + LI V,.t-0,45.t%
2
_Phuong trinh chuyén dong caa phin dau tau: x, = v,.t + 221 = v t+0,05.8 05
-Khodng cach giita phan dau tau va céc toa dit: d=|x,-x,|=0,5.t* 0,5
-Hé thuyén va hai ngudi 12 hé ¢ 1ap vi trong luc can bang véi luc day Acsimet =
dong lugng hé thuyén va hai nguoi duoc bao toan. 0.5
-Gia str nguoi thir nhit dimg yén, nguoi thir 2 chuyén déng van téc v, déi véi thuyén.
. Ap 2 \ A . A— Ny N nr = mz-vz
-Theo dinh luat bao toan dong luong: 0=(M+m,).v+m, (v, +V) = v=-——=—2—
M+m, +m,
S — m,.|v
Vay: v Ny, vj=—22— i
M+m, +m, 15
. . . . I
-Thoi gian nguoi thir hai chuyén dong la: t= |—
V2
-Quing dwong thuyén di khi ngudi thi hai dich chuyen la: S,=|v|.t= _mpl 0,64(m)
4 m, +m,+M
-Gia sir nguoi thtr hai dung yén, ngudi the nhat chuyén dong van téc v, ddi voi thuyén,
-Tuong tu:
+v Nv v | |
1 | | N+m, +m, 15
+s=pvlt=— "l _o8m)
m,+m,+M
-Thay van tc cua thuyén trong hai truong hop ngugc chiéu nhau nén quing dudng thuc
thuyén di la: S=|S,-S,|=0,16(m) 05
-Chon hé quy chiéu:
+Tr1_1? Ox phuong thang dung. 0.25
+Chiéu duong hudng Ién trén.
Eq +Géc toa do 12 vi tri mat san thang may vao ldc vat bit dau roi.

+Méc thoi gian 12 lc vat bat dau roi.

-Phuong trinh chuyén dong cua vt:




)
X, = 2,47 + 2,4t — 10?

0,5

-Phuong trinh chuyén dong ciia mat san:

Xy = 2,4t + t? 05
-Vt chi roi dén khi cham san thang may nén:
0,25
2,47
X1 =Xy o t= c ~ 0,64 (s)
-Thay t=0,64(s) = x,=1,958(m)
5b ﬁ 1,0
-b6 dich chuyén cua vat la: Axlle-x01=0,512(m)
-Khi vat doi khoi tran thang may vat s& tham gia hai chuyén dong: 0,25
+Chuyén dong di 1é€n: cham dan déu dén ldc dung lai.
+Roi ty do.
. 2,2 2 o5 g2 0,25
-Quing dudng di trong giai doan dau: S, = viov 024 0,288(m)
2.9  2.(-10)
SC | -Giai doan roi tu do:
. A _Vv-v,_0-24
+Thoi gian di 1én: t,=—>=—"—=0,24(s)
+Thoi gian roi: t2= t — tr = 0,4(3) 0,75
2
+Quang duong roi: S,= g.% =0,8(m)
-Tong quang duong vat di duoc: S=S1+S,=1,088(m) 0,25

Ghi chii: Hoc sinh lam cdch khéc ding ciing cho diém







