SO GIAO DUC VA PAO TAO HA NOI PE THI HQC SINH GIOI CAP TRUONG
TRUONG THPT PHUNG KHAC NAM HOC 2019-2020
KHOAN KHOAN — THACH THAT Pé thi mén: Vat 1y 10
Thoi gian lam bai: 150 phat
( Khéng ké thoi gian giao dé)

Dé chinh thirc

Bai 1 (4 diém)

Mot doan duong déc AB c6 d6 dai 1a 400m. Mot nguoi dang di xe dap vdi van tdc 2m/s
thi bat dau xudng ddc tai dinh A vdi gia toc 0,2m/s?, cing lac d6 mot 6 to di 1én tir chan doc
B cham dan déu véi van tbc 20m/s va gia toc 14 0,4 m/s?,

a) Viét phuong trinh toa d6 va phuong trinh van tdc cta hai xe.
b) Sau bao lau hai xe gap nhau, tim vi tri gdp nhau va vén toc ciia moi xe lic gap nhau ?
) Xac dinh thoi diem dé hai xe cach nhau 40m ?
Bai 2 (4 diém)
a) Mot 6 t6 khoi lwong m = 1 tin, chuyén dong trén doan duong nam ngang. Hé sd ma sat
lan gitra | banh xe va mit duong 1a p = 0,1. Lay g =10m/s2. Tinh luc kéo cua dong co 6 to
trong moi truong hop sau:

- O t6 chuyén dong thang déu. 7 o
- O t6 khoi hanh chuyén dong thang nhanh dan déu sau 10s di dugc 100m.

b) Néu 6 t6 d6 chuyén dong déu trén mot doan duong nam ngang 1a mot cung tron béan kinh
100m. O t6 c6 thé dat van tdc toi da 1 bao nhiéu dé xe khong bi truot vang ra khoi duong?
Biét hé s6 ma sat truot giita 6 t6 va dudng p = 0,1. Lay g =10m/s?,

Bai 3 (4 diém)

Mot thanh st dong chat, tiét dién déu, dai AB = 1,5m
va c6 khoi lugng m = 3kg dugc gitr nghiéng mot goc o trén
mit san nam ngang nho mot sgi day BC nam ngang c6 chiéu
dai BC = 1,5m. N6i dau trén B cta thanh AB véi mot buc
tuong théng ding, ddu dudi A cua thanh tya trén mit san (hinh vé).

Biét hé s6 ma sat gitra thanh va mat san 1a~/3/2.

S

a) Goc nghiéng a phai c6 gia tri bao nhiéu dé thanh O 7
c6 thé can bang. A

b) Tinh d9 10n cac lyc tac dung 1én thanh va khoang ’
cach OA tir dau A cua thanh dén goc tuong khi a = 45°, Lay g = 10m/s?,
Bai 4 (4 diém).

Cho co hé vat nhu hinh vé& véi khéi lugng cua vat mot va vat m, m, F
hai lan lugt 1a m, =1kg;m, = 2kg , hai vat dugc noi nhau bang sgi /

Lo

day khong dan va co khdi luong khong dang kéhé sé ma sat giira
hai vat va mat phang nam ngang 1a gz = g4 = 1, =0,1. Tac dung mot e
luc F vao vat mot hop voi phuong ngang mot goc « =30°. Lay g=10m/s.

a) Khi luc F= 8N. Tinh gia tbc chuyén dong va luc cing cua soi day khi do.



b) Biét rang ddy chi chiu duoc luc cing 16n nhét 1a 14N. Tim luc kéo 16n nhat dé day
khong bi dut.

Bai 5 ( 4 diém)

Mot soi day nhe chiéu dai /=1m c6 mdt dau budc vao diém cb dinh O, dau kia mang
mot hinh cau nho khoi lwgng m= 100g. Nang qua cau 1én tdi vi tri & ngay phia dudi dieém O
khoang % r0i tr ddy phong ngang qua cau ra phia
bén phai véi van ‘géc nég do ( Hinh \fé). Sau mot Iuc,
day lai bi cang thang, ké tir d6 qua cau dao dong nhu
mot con lac quanh truc O. Cho biét lic day vira bi

cang thang né hop véi phuong thang dimg goc 60°.
B6 qua mo1 stre can. Hay tinh:

a) Van tc ban dau ciia qua cau luc vira dugce phong
ra?

b) Xung lugng cua lyc dit vao truc O khi ddy vira bi cing thang?



SO GIAO DUC VA PAO TAO HA NOI PE THI HQC SINH GIOI CAP TRUONG
TRUONG THPT PHUNG KHAC NAM HOQC 2019-2020
KHOAN Pap an Dé thi mén: Vatly 10
Thoi gian [am bai: 150 phut
( Khéng ké thoi gian giao dé)

HUONG DAN CHAM:
Bai 1 4,0
a(1,5d) | - Chon chiéu duong la chi€u tir dinh dén chan doc, goc toa do tai dinh A,
goc thot gian 1a lac xe A xudng doc.
-Goi van toc ban dau vo (m/s); toa do ban dau xo(m); goc thoi gian to=0;
gia toc a(m/s?)
Phuong trinh toa d§ va van toc tong quat:
1 0,5
X= Xo+Vot+ > at?(m)  ; v=vo+at( m/s) ’
-Dbi vbi xe A: XoA =O(m);vOA :Z(m/s);aA :O,Z(m/sz) ;
X, = 2t+1.0,242 =2t 40,18 (m)
2 0,5
v, =2+0,2t (m/s)
- D v6i xe B: xgp =400(m);vgy =—20(m /s);a5 =0,4(m /s )
xp =400 — 20t + %.0,412 =400-20t+0,2.t> (M) 0,5
vg =—20+0,4t (m/s)
Vi hai xe gép nhau x, =xzNnén
b(1,5d) . o £, =200s
= 2t+0,1t% =400 - 20t +0,2t*> = 0,1t> —22t +400=0 = 0.5
t, =20s '
+ V6i t; =200s ta cO: x=2.200+ %.0,2.2002 =4400m > 400m ( loai)
+Véi t,=20s taco: x=2.20+ %.0,2.202 =80m <400m (thoa man) 0,5
Van téc xe A: v, =2+0,220=6(m/s) 05
Van toc xe B: vy =-20+0,420=-12(m/s) ’
c(1d IO , . —xg =40
(1d) D¢ hai xe cach nhau 40m thi |x, —xp|=40= XA "B
Xg =X, =40
+ Khi x, —xg =40 = 2t+0,1t* —400 + 20t - 0,2t> = 40
= —0,1t% +22t - 440 =0 = t =22,25(s) 0,5
+ Khi x5 -x, =40
= 400 - 20t +0,2t> =2t - 0,1t =40 05
=0,1t? ~22t+360 = 0= t =17,8(s) ’




Bai 2 ‘ 4,0
a - Chon chiéu duong cung chiéu chuyén dong (Ox) y
29 | O 16 chiu tac dung cua 3 lyc P,N,F,__, Ek > OL;
- - - N
- Theo dinh luat II- Niuton : P+N+F, + F,_. =ma E:,ls Eﬁ 0,5
- Chiéu 1én phuong chuyén dong, chiéu duong —
cung chiéu chuyén dong, ta co: P
Fk — !:ms = Mma i .
+ Khi 6t6 chuyén dong thang déu a=0 nén Fx= Fms= zimg 05
= 0,1x1000x10= 1000(N) ’
+ Khi 6 t6 di dugc 100m trong thoi gian 10 gidy: s= %a‘t2
. 0,5
— Gia toc a’ = 2 m/s?, 05
Do 16n lyc kéo: F’x =ma’ + Fms = 1000x2+0,1x1000x10= 3000(N) ’
b - O t6 chiu tac dung cua 3 luc E,N,ﬁsn
(2d) Trong d6 P+N =0 0.5
- Ltc d6 6 t6 chuyén dong tron déu nén F, dong vai tro 13 lyc hudng tam.
th < I:msn 0,5
2
- Pé 6 to khong truot trén dudng thi = m% < umg
= V> <Rug =v<.JRug 0.5
Thay s ta dugc van tdc toi da vma= 10m/s 05
Bai 3 4,0
a rY
(2,5d) 5 .
C I B
0 X o
) e g
A
Ap dung diéu kién can bang quay déi vdi truc di qua diém A:
M; =M, < T.OC=P.AGcosa < T.ABsina = mg.%cosa
0,5
_7_Mmg (-JOSa _ mgcotga M
2sina 2
- Ap dung diéu kién can bang tinh tién: P+N +F +T=0 (2 0.5
+ Chicu (2) 1én truc OX dugc: Fms—T =0 (3)
+ Chi’éu (2) 1én tryc OY duge: N—-P =0 4 05
- Muon thanh can bang thi luc ma sat phai la lyc ma sat nghi nén: Fins < uN (5) ’
- Tu (1), (3), (4) va (5) suy ra: mgcotge 4mg = cot g < 2 = o > 30° 0,5




(1,5d)

Khi o =45 ta co:
+ Tu (1) va (2) tacd Fms =T = 15N;
+ Tu (4) N=P =30N;
+ Tt hinh vé : OA = BC — ABcosa = 0,44m.
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Bai 4

4,0

(2,5d)

Phan tich cac luc tdc dung 1én hé vat
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Chon h¢ quy chiéu nhu hinh v& nhu hinh v&, chiéu duong (+) 14 chiéu
chuyén d@ng

Xeét vat 1 : Ap dung dinh luat II Newton ta c6

F+F _ +N+P+T,=ma
Chiéu 1én Ox: Fcosa—F

T

msl
e~ 1 =ma (1)
Chiéu 1én Oy: N,-P,+Fsina=0= N, =mg-Fsina thay vao (1)
Ta dugc: Fcosa—pu(mg—Fsina)-T,=ma (*)
Tuong ty d6i v6i vat2: F_,+N, +P,+T,=m,a
Chiéu 1én Ox: ~-F,, +T,=m,a (2)
Chiéu 1én Oy: N, =P, =m,g thay vao (2)
Ta dugc —um,g+T,=m,a (**)
Vi day khéng dan nén T=T, =T,
Tur (*) va (**) ta c6 hé phuong trinh
{F cosa—p(mg—Fsina)-T, =ma(3)

—um,g +T, =m,a(4)
Cong vé tacod : Fcosa—u(mg-Fsina)-um,g =(m, +m,)a

a4 F cosa — p(mg —Fsina) — um,g (5)

(m, +m,)

8.cos30° —0,1(1.10—8.sin300)—0,1.2.10

an z1,44(m/sz)
1+2

Thay vao (4) tacod T =m,a+um,g =2.1,44+0,1.2.10=4,88(N)
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Twong tw tir phan a:Thay (5) vao (4) ta c6

F cosa — u(mg—-Fsina)—um,g

T=T,=T, = um,g +m;

(m, +m,) 0,5
b Theo dau bai T<T,.
(1,54) | = um,g +ms F cosa — u(mg-Fsina)—um,g <T 0.5
(m, +m,)
< F < (T max— /‘ng)(ml + m2)+ lung(ml + mz)
a COSa + usSina
= F.,.=45,85N 0,5
4,0
Bai 5
a
(2d) - Khi méi duoc phong ra, diy ndi chua cing, qua cau chi chiu tac dung cia trong
Iyc => Chuyén dong ciia n6 la chuyen dong ném ngang.
- Chon h¢ tryc toa do xOy sao cho goc O trung voi dlem truc O, Ox cung chleu
v0i van téc ban dau, Oy huéng thang ding xudng, goc thoi gian 1a luc qua cau
bat dau dugc phong ra.
=> Goi t 1a thoi diém d€ day n61 bi cang ra. ] 0,5
+ Tai vi tri day noi1 cang ra, ta c6 cadc phuong trinh 1ién hé v6i chuyén dong ném
ngang cua vat la:
X=V,t=/.sin 60° t= 2£ 0,5
y_£+—gt2—€cos60° g 1g
4 27 l Vo = E\/6_g| 0,5
+Thay s6 vo= v15m/s ~387m/s 0,5




(2d)

- Vécto v va phuong thing ding nhu hinh vé:
V, =V, = %,/6.9[

L9
2

=> v=\Vi+V; =,/2.9.0 = J20m/s ~4,47m/s

-Tacé: V=V, +V,, Véi :
v, =gt=

- Taco: tan/}———\/— => B=60°
y
- Goi v 1 van toc qua cau khi day vira bi cang ra. Goi B 1a goc hop boi
=> Khi day treo bat dau bi cing ra, goc hop boi van téc V tai d6 v6i phuong

thang dung la 60°

=> van toc V c6 phuong tring véi phuong cua soi ddy. Sau d6, qua cau nhan
duge mot xung cua luc cing day. Ciing trong thoi gian do, diém treo O ciing
nhan dugc mot xung luc cung do 16m voi xung luc ma qua cﬁu nhan duoc

=> Xung luc diém treo O nhan duogc 1a: F.At=my—0=m./2g/ = g ~ 0,45(N.s)
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