SO GD&DT HA TINH PE THI KHAO SAT PQI TUYEN LAN |
TRUONG THPT CAM XUYEN NAM HOQC 2023 - 2024

PE CHINH THUC ~Ménvatlilép1l
Thei gian lam bai: 150 phat

(Dé thi c6 02 trang gom 05 cau)

Ldy g = 10m/s* &p dung cho tat ca cac bai toan lién quan. Cac ket qua ldy gan ding dén
hai chir so thap phan.

Cau 1. Chat diém khoi luong m = 2009 tai dinh A cua hinh
bén tru c6 day 1a mét nira hinh tron tdm O ban kinh R = 20cm,
chuyén dong trugt khéng ma sét trén mat try va song song voi
day mat try, toc do ban dau khong dang ké. Hinh tru dat trén
mat phang ngang nhu (hinh 1) L ot D

Ly /3 =1,732 O Xas
Hinh 1

a. Khi cht diém dén diém B vai goc AOB = o, = 30°, tinh tdc d chuyén dong va phan luc
cta hinh tru tac dung 18n chat diém.

b. Tai diém C véi AOC = oy, chit diém bt dau roi mat try. Tinh ay.

c. Chat diém tiép tuc chuyén dong va cham vao mit ngang tai diém D v&i van téc v 1ap
véi miat ngang goc og. Tinh oz va d6 16n cta van toc chat diém khi cham vao mat ngang.

Cau 2. Mot méi hién tao thanh doc AB dai 1,935 m, 4
nghiéng géc a =30" so Vi phuong nam ngang. Piém C la
chan duong thang dung ha tr B xuong mat dat. Tu A tha
mot vat ¢ khdi lugng m, =0,2kg truot trén AB, cing lic
d6 tir C ban vat 2 c6 khdi lugng m, =0,4kg 1én theo phuong

thang dtng nhu (hinh 2). Biét rang hai vat s& va nhau & B, r
vat 2 xuyén vao vat 1 rdi ca hai cung bay theo phuong nam C
ngang ngay sau khi va cham. H¢ s ma sat gitra vat 1 va
a. Tim d6 cao cua diém B so v6i mat dat va tinh phan
co nang da tiéu hao khi vat 2 xuyén vao vat 1.
b. St dung biang dém khi, céng quang va dong do thai gian hién sd, hay thiét ké phuong an
thi nghiém xac dinh dong luong cua vat trudc va sau va cham d6i véi va cham mem
Cau 3. Mot con lic Io X0 Nam ngang gom 10 X0 nhe c6 d6 cing k = 40 N/m, mot dau gan vao
gia cd dinh, dau con lai gan véi vat c6 khdi lwong m = 100 g. Ban dau gitr vat sao cho 10 xo bi nén
3 cm rdi truyén cho vt van toc 80 cm/s huéng theo chiéu dén cua 16 xo. Bo qua ma sét, vat dao
dong diéu hoa. Chon truc Ox tring quy dao cua vat, O 12 vi trf can bang cua vat, chiéu duong
theo chiéu dan caa 10 xo.
1. Lay mdc thoi gian t =0 1 lic vat qua vi tri ¢6 1i 6 x = —2,5cm lan dau tién
a. Viét phuong trinh dao dong cua vat.

b. Tim thai didm 1an thir 2023 ma luc do 10 X0 tac dung 1én gia c6 d6 16n bing /3 N.
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c. Khoang thoi gian giita hai 1an lién tiép vat cach vi tri can bang mot doan a 13 At; va céch
vi tri can bang mot doan b 1a At,. Trong mét chu ki dao dong, thoi gian ma toc do cua vat khong

vuot qua 20(b - a) cmi/s 1 % s. Biét At; = At,. Tinh ti b %.
2. Lay mdc thoi gian t = 0ldc vat qua O lan dau tién,

gia s mat ban AC c6 hai phan: tir gia c6 dinh A dén B

1 phén nhin khéng ma sat, BC la phén’nhém du dai, c0 o] | B C
hé s ma sat p=0,4. Vat dong chat, tiét dién déu va co 7 HTTTT7777777.
chiéu dai doc theo quy dao la d = 4cm nhu (hinh 3) Lic Hinh 3

vat bat dau chuyén dong thi mép phai cua nd cach B mot doan 6 cm. Ké tir Idc vat bat dau chuyén
dong dén ldc 10 xo dan cuc dai lan thir nhat thi tbe d6 trung binh caa vat bang bao nhiéu?

Cau 4. Trai dat quay quanh Mat troi theo quy dao Lo i
coi nhu tron ¢6 ban kinh R =1,5.10° km. Mt trang L

quay quanh Trai dét theo qui dao coi nhu tron c6 ban < Q
kinh r =3,8.10° kmnhu (hinh 4). Biét Trai dat quay D
quanh Mat troi mot vong hét thoi gian la T, = 365,25 - Mat Tro

ngay, Mat tring quay quanh trai dat mot vong hét thoi
gian la T, =27,32 ngay

Hinh 4
a. Tinh quing duong Trai dat vach dugc trong thoi gian Mt trang quay diing mot vong
(1 thang am lich)
b. Tinh sé vong quay cua Mit tring quanh trai dat trong thoi gian Trai dat quay dung mot
vong (1 nam).
Cau 5. Phuwong an thuc hanh
Po hé s6 ma sét truot gitta mot vat bang gd va mat ban nam ngang.
Dung cu dwoc dung:
- V4t nho hinh hop chir nhat bang gd.
- M3t ban nam ngang c6 gié treo c6 dinh.
- M6t 10 x0 nhe chua biét do cing, hai dau c6 moc treo va hé thong dé gan chat 10 xo voi
cac vat khac.
- Thuéc thang dai c¢6 d6 chia pha hop.
Yéu cdu trinh bay:
- Co so ly thuyét.
- Céc budc tién hanh.
- Xir ly két qua (khong yéu cau danh gia sai o).

Hovaténthisinh ..............c i, Sdbaodanh..........cooevieiiiiiiiii

- Thi sinh khdng su dung tai li¢u
- Can bg coi thi khéng gidi thich gi thém.
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DAP AN VA HUONG DAN CHAM

Cau 1 - Néi dung Piém
Chon goc the nang tai O.
4,0 - Co nang ban dau chi la the nang:
diem Wy =W, = mgR. 05
- Khi dén B co ning la:
Wg=W;+ W, = % mv? + mgRcosa; .
- Co nang bao toan: 0,5
Wg =Wy
% mv’ + mgRcosa; = mgR.
-v? = 2gR(1 - cos a,) = 0,536. 0,5
v =0,73m/s.
- Tai B, luc tc dung 1én m gom trong luc P va phan luc N:
P+N=ma . 0,5
Chiéu lén phuong ban kinh chiéu duwong hudng tam thi:
Pcoso; — N = ma,
2
N = mgcosay — m"E = 0,2x10x0,866 — 0,536 = 1,19N 05
- Co nang tai D chi la dong nang:
WD = % mVDZ.
Co nang bao toan: \
Wp =W, 2’ \D < 0,5
%mVDZ _ ng o, O o, L%I;(‘((
-Tinh duoc: vp = 2m/s. Yo\
-Tuw (1) tocdotaiCla: 0,5
\/2x10x0 2(1—§j 2\/_ m/s.
- Thanh phan nim ngang Ia
VX = VCCOS(XZ = i g = i 015
3 3 9
- COSOi3 = Ve = %= 0,385
b 9
az = 1,176rad = 67,36°
Cau 2 ’ Néi dung Piém
Chon goc thé nang 6 B
g’i%m Phan thé ning vat 1 giam khi truot trén mai hién di chuyén hoa thanh dong
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ning cta vat 1 ¢ B va cong thiang luc ma sat khi né truot trén AB.

W

Ap dung dinh luat bao toan ning luong ta co:

m,.g.AB.sin30° = % m,.v + £2.m,.g.cos30°.AB
=V, =4(m/s)
Van téc vat 1 khi dén B 1a 4m/s

Gia toc vat 1 khi truot dc

2a,.AB =V}
2 2
:>a1: Vl = 4 :4,134m/32
2.AB 2.1,935

Thaoi gian vat 1 truot trén AB:

Vi 4 _0.967s
a, 4134

Tai B trudc khi va cham dong luong cua vat 1 |a:

p,=myVv, =0,2.4=0,8(kg.m/s)

Trudc khi va cham, dong luong cua vat 2 la:

p, =m,v, =0,4v, 1)

Xét gian d6 vec to dong luong ta co:

p, = p,sina =0,8.sin30° =0,8.0,5=0,4(kg.m/ s) 2)
T (1) va(2)tacd v, =1(m/s)

Xét chuyén dong ban Ién cua vat 2 ta nhan thay rang, thoi gian vat 2 Ién toi
b ciing bang vat 1 truot hét doc.

Taco v, =v,—gt=Vv, =V, +gt=1+10.0,967 =10,67 (M/s)

Do cao cta diém B: h, =v,t—1/2.gt* =10,67.0,967 —0,5.10.(0,967) ~ 5, 6(m)

0,5

0,5

0,5

0,5

0,5

0,5
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Tong dong lwong cua hai vat trude khi va cham: 0,5
p = p,Cosa = 0,8+/3/2=0, 4\/§(kg.m/ S)
bong lugng cua hé ngay sau va cham: 0,5
p, =(m +m,)v=(0,2+0,4)v=0,6v
Ap dung dinh luat bao toan dong luong ta co:
0,5
0,6v=0,4/3=v= 0’4%/5 ~1,15(m/s)
Do tiéu hao nang luong khi vat 2 xuyén vao vat 1 la
1 2 1 2 1 2 0,5
AW = oM 2V, —E(mﬁmz)v =1,4]
- Pua ra phwong an thiét ké thi nghiém 1.0
Cau 3 Néi dung Piém
2
5 didm |+ Tanso goc o= \/% =20rad/s. Bién do dao dong: A= 1’x2+v—2 =5cm
Q)]
. . N X = 0 T 075
+1t=0, lic m di qua vi tri can bang lan dau tién: { —>0=-—
v>0 2
A ‘ T o 05
Vay: phuong trinh dao dong cua vat la: x = 5_(;05(201 - ?jcm
+ Khi luc tac dung 18n A 1a /3 N thi x =+2,5J3cm.
+ Thoi diém Ian thir 2023 1a: t,,,,= t, + 505T=158,89s. 1,0
+Tach: a®+b’=5" (1)
+ Khoang thoi gian ma téc do cua vat
khong vuot qua 20(b-a)cmla
0,5
T2 gz Y3 - 0AS
15 3 2 2
+Suyra: b-a=253 cm (2) 05
+Tir (1) va (2), ta duoc: % ~0,127 ’
+ Ldc vat bt dau vao vang nham tac 1 mép phai vat ¢ B thi 10 xo dén va vat
co li do Xp = 3 cm VA vat c6 van toc V,= w\|A’-x) =80cnvs. Thoi gian va | 05
quing duong tir luc vat bat dau chuyén dong dén Iic bat dau vao ving nham Ia
.3
2arcsin—
t,=——2-0,064s:5,= 6 cm.
20
+ Khi vat di vao vung nham va mép phai ctia nd c6 toa do x (0 <X — X, <d)
thi lyc ma st tc dung Ien Vit I3 F, = - p. ML) 05
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+ Ap dung dinh luit 2 Newton trong giai doan nay ta co

L mg.(x-xo)_kX:mX,,_)_(h N u_gj Lo hexe 1

d m d d "k, me
m d
11
| x- B 1 —>—(5+§j.x:x”—>x”+mf.x=o
d k _ug m d
m d

— X =A,.cos(a.t+¢)

hex, 1 =0,6cm; o, = (£+”—gj=10\/§rad/s.
g m d

d Kk, ne
m
—X-0,6=A,.cos (10\,@1 + (p) 0,5
Ldc bat dau vao vang nham thi Xi=24om A x2+V12 4,31
+ Luc bat dau vao vung nham thi: A= — =431 cm.
e o V,=80 cm/s Y
+ Khi vat dirng lai lan dau thi mép phai cia né co toa d6 x = 0,6 + 4,31 =
4,91 cm. Lac nay vat di vao ving nham mot doan S, =4,91 -3 =191 cm.
arccos ( 4 ’BJ
+ Khoang thoi gian vat didoan Sy la: t, = —— >~ "2~/ _ 0 044s.
S T 0
Toc do trung binh caa vat tir l0c bat dau chuyén dong dén luc 10 xo dén cuc
dai la:
0,5
Ve = 258 Z 7308 0mss.
t1+ t2
Cau 4 Néi dung piém
3,0 A A e ..+ 27 2z 0,25
didm Ap dung - Cong thuc tinh chu ky: T = _ S o= T
R , S 0,25
-Cong thuc 0=—=s=0r
r
5na the 0
- Cong thtrc a):?:>0:a).t 0,25
Vay taco s=wtr 0,25
Tdc dd goc ciia Trai dat khi chuyén dong quanh Mt troi: o, = 2T_7[ 0,25
2
27 0,25

Téc d6 goc cua Mat trang khi chuyén dong quanh Trai dat: o, = T
2
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a. Quang duong Trai dat di duoc sau thoi gian T, 1

s, =a.T,R= Z—E.Tz.R = T—2.27r.R
Tl Tl
27,32 0.5
S =—"0 .2.3,14.1,5.10" =70,46.10° m=70,46.10° km
365, 25
Viy: Quiang duong ma Trai D4t quay quanh Mat Trai trong thoi gian Mat 0.5
Trang quay ding mot vong la s, = 70,46.10°km
b. S6 vong quay cia Mit Tring quanh Trai DAt trong thoi gian Trai Dat
quay dang mot vong (1 nam)
- Trong thoi gian T, Mat Tring quay quanh Trai D4t dugc mot vong.
- Trong thoi gian T, Mt Trang quay quanh Trai Dat dugc N vong: 0.5
= L = 365,25 ~13,4vong ’
’ T, 27,32 ) . 1025
- S6 vong quay cua Mat Tring quanh Trai Dat trong thoi gian Trai Dat |
quay ding mot vong (1 nam) la N =13,4 vong.
Cau 5 N@i dung Piém
* Co so ly thuyét:
2,0 - biéu kién can bang cua con lic 10 xo thang dung:
diém Fan=P < kAl=mg (1) (Alla d6 dan cua 0 xo khi can bang) 0,25
- Xét con lac 10 xo nam ngang:
Pua vat dén vi tri 16 xo nén doan X, rdi tha nhe, vat s& ding lai khi 16 xo dan
ra mot doan cuc dai X,. Binh luat bao toan nang luong: 0,25
%kxg —%kxl2 = - umg(Xy + Xy )
—>X1—X2:2H%(2) 025
Ti X X, — X,
u (1) va (2) suy ra YR 0.25
bo Al x4, X, suy ra .
* Céac budc tién hanh:
- V& hinh minh hoa: 0,25
- Po chiéu dai ty nhién caa 10 xo |,.
- Mdc vat vao 10 xo rdi treo dau trén cua 10 xo vao gia dé tao ra con lic 10 xo
thang dtmg. Do chiéu dai 10 xo khi can bang | 0,25
— Al=1- IO
- Gan mdt dau 10 xo vao than gia, dau kia gin vat dé tao ra con lic 16 xo nam
ngang. Pt vat tai vi tri 10 xo khdng bién dang (dai 1).
- Bay vat dé 10 xo nén mot doan, do chiéu dai l; — x; = ly— |4
- Tha nhe dé vat chuyén dong , dén khi vat dirng thi do chiéu dai I, caa 10 xo | 0,25

—X2=l—1y
Z X, —X
*Kétqua: p=—"——=
v =N
n caa lo xo lo.
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- Mdc vat vao 10 xo rdi treo dau trén cua 10 xo vao gia dé tao ra con lac 10 xo

thang dimg. Do chiéu dai 10 xo khi can bing |

— Al=1- Io

- Gan mot dau 16 xo vao than gia, dau kia gan vat dé tao ra con lic 16 xo nam

ngang. Dit vat tai vi tri 10 xo khdng bién dang (dai l,).

- Bay vat dé 10 xo nén mot doan, do chiéu dai l; — x; = ly— I

- Tha nhe dé vat chuyén dong , dén khi vat duing thi do chiéu dai |, cua 10 xo

—x=lh—1y

% WA 2o X=X,
Kétqua: p= oAl

0,25
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