TRUONG THPT CHUYEN  DE THI HQC SINH GIOI KHU VU'C DUYEN HAI BAC BO
NGUYEN CHi THANH NAM 2023

MON VAT LY LOP 10
Thai gian lam bai 180 phat
Pé thi gom c6 5 cau, trong 2 trang.

IDE THI BE XUAT]

Cau 1 (Co hoc chat diém - 5 diém).

1. Hai qua cau nhé c6 cung khdi luong m, dugc coi nhu 14 chat diém, duoc 16ng vao mot vong nhin khdi
lwong M, béanh kinh R. Vong ctmg dung thing dung trén san nha. Tac dong nhe vao hai qua cau dé ching
trugt xubng theo vong, mot qua truot sang phai, mot qua truot sang trai (hinh v&). DBé cho vong nay lén
khoi san trong qué trinh chuyén dong cua hai qua cau nho thi:

a. Luc I6n nhat ma hai qua cau tac dung lén vong (tinh theo / \
mvag).

b. Gié tri nho nhat cua ti s6 m/M.

¢. Tim d6 1on géc 6 ma tai do V(‘)ng nay |Ién. AR NN NI R R N R RN RO URERERNRY

2. Tir cing mot diém trén mat dat hai vat A va B dugc ném di cung voi
van téc dau v, va cing cham dat tai mot diém. Biét thoi gian chuyén dong cua A 1a Ty, tim thoi gian chuyén
dong T cuia vat B. Gia toc trong truong 1 g, bo qua sirc can cia khdng khi.

Cau 2 (Co hoc vat ran - 4 diém).

Mot mang hinh chi V duoc tao bai hai mat bén rong, gidng nhau va hop vai nhau mot goc B. Gitr mang ¢
dinh dé giao tuyén hai mat bén nam ngang va phan giac hai mat nam trong mat phang thing ding. Mot qua
cau dic ddng chat ban kinh R quay quanh tryc nam ngang di qua tim vai téc do wo duoc tha nhe vao mang.
Hé s6 ma sét nghi va truot giita qua cau va cac mat bén déu bang .

1. M@ ta chuyén dong cua qua cau trong méang. Tim thoi gian tir khi tha ti khi qua cau lan khong truot.

2. Dyng va giir mang cé dinh sao cho giao tuyén hai mat bén lap voi phuong ngang goc o, phan giac hai
mat van nam trong mit phang thang dung. Tha qua cau trén vao mang dé né 1an khong truot xudng.

a. Tim gia tdc cua tam qua cau va gia téc gc caa no.
b. Tim diéu kién caa p dé né lan khong truot.
Cau 3 ( Nhigt hoc - 4,0 diém).

Mot ong thity tinh hinh try kin c4 hai dau va dugc lam q
day bang chat luu c6 mat do p. Ong thuy tinh c6 thé xoay quanh 2
truc thang dimg OO’ di qua mét dau cua ong voi toc do goc

LI

khong dbi. Trén thanh 6ng, nguoi ta c6 lap hai ap ké dé do ap

suat chat Iuu tai cac diém twong ung trén 6ng.

1. Gia str chét luu trong 6ng 13 chét 1ong, khoang cachtr o
truc quay dén hai ap ké lan lugt la 11, r2 twong tmg voi ap suét do Hinh
duoc 14 p1, p2. Xac dinh tdc do goc cua dng thuy tinh. Coi mat do chat long khong ddi theo ap suét.

2. Gia sir ong chira mot lwong khi 1i twong ¢ khéi lugng mol p va quay véi toe do goc khong doi
. Biét tai diém sat truc quay ap suat cua khi trong dng 13 po va nhiét d6 1a To. Goi x 1a khoang cach tir truc
quay dén mot diém bét ki trén 6ng theo phuong vudng goc voi truc quay. Tim su phu thudc cta ap suat khi
trong 6ng theo x trong hai truong hop:

a. Thanh ong 1 chéat din nhiét vi méi truong bén ngoai.

b. Thanh dng 1a chét cach nhiét voi moi truong bén ngoai. Cho hé sb doan nhiét 1a y.




Cau 4 (Tinh dién — 4 diém).

Mot hinh cau ban kinh R ¢6 dién tich dwong véi mat do thé tich chi phy thudc khoang cach r dén tam qua

_ p=n[1-f) o
cau la R , voi Po 1a mot hing sb. Gia st rang, hing sb dién mdi & moinoi la € =1, hay tim:
a. Cuong do dién trudng o bén trong va ngoai hinh cau theo r.
b. Gia tri cuc dai cia cuong d6 dién trudng Emax VA gid tri rmax teong tng.
Cau 5 (Thi nghiém- 3 diém).
Cho céc dung cu sau:
+ Mot binh chira nuéc;
+ Mot doan 6ng din nudc co tiét dién nho, mém
+ Mbt gia thi nghiém c6 céc kep can thiét.
+ Mot khay dung nudc
+ Mot ddng hd bam gidy va mét thugce milimet.

Hay thanh lap phuong an thi nghiém do gia toc roi tu do.

~-HET---
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CAU 1 PAP AN - HUONG DAN CHAM PIEM
la Do doi xang nén trong qua trinh hai qua
cau truot xudng, vong van dang yén tai \
mot chd. Tai vi tri 8, luc tc dung Ién qua /
cau bao gdm: Trong luc mg, phan lyc N - al
tur phia vong. ) v .
binh luat 11 Newton cho gia toc hudng
tam:
172
mgcosf + N = mﬁ (D 0,5d
Mat khéc, ap dung dinh luat bao toan
nang luong:
muv?
mgcosO + =mgR (2) 0,5d
\ , 2 0.25d
Tu (1) va(2)tacd: N =mg(2 — 3cosh) ’
Theo dinh lut 11 Newton, mdi qua cau s& tac dung 1&n vong mot phan luc —‘IV.
Tong hop cac luc nay theo phuong ngang s& trit tiéu nhau, chi con thanh phéan
thang dimg hudng Ién:
1 1y’ 0,5d
F = 2Ncosf = 6mg 9~ (cos@ —§) ’
Vay Fay = gmg khi cos@ = % 0,25d
1b | pé vong nay lén duoc thi Fyy, = Mg => = > = 0,25d
1c Vi didu kién & 1b thoa méan thi vi tri ma vong nay 1én duoc xac dinh tir
phuong trinh:
F =g => 6(cos0 —2) =22
= g = coS 3 = 3 m
0,5d
oLy LM
7Y T3E 97 bm
O day ta phai ldy nghiém dau “+” vi cos@ thay ddi tir 1 dén -1 nén nghiém nay | 0-25d
S€ xdy ra trudc nghiem véi dau “-
2 Chon géc toa do tai diém ném, truc X Ndm ngang, truc y hudng thang dang, goc
ném la 0. Goc thoi gian ké tir khi ném (t=0), phuong trinh chuyén dong:
X = vytcoso Q)
y = vgtsing — %gt2 (2) 0,25d
Khtr t ta thu dugc phuong trinh quy dao: 0,25d
— _ 9 2
y = xtan6 P~ xq 3) ,
Khi y=0, toa d6 x ctua diém chan dat la d, ta c6: 0,25d




d = vesin26 (4) 0,25d
g - - 4
T (4) tinh duoc thoi gian chuyén dong:
_ d __ 2vgsiné
= et = (5) ’ 7 0,25d
Goi 6, la géc ném vat A, 85 la goc ném vat B. Hai vat cham dat cung mét dieém
nén tir (4) ta co:
sin26, = sin26;  (6)
Hay 6, =m— 26,  (7) 0,25d
Tur (5) ta c6 cac biéu thuc tinh thoi gian bay cua hai vat:
2vgsinf 4
TA = T (8) 0,25d
TB _ ZUOSginGB (9)
Tu (7), (8), (9) ta co:
VAvE — (Ty9)? 0,254
TB =
g
CAU 2 HUONG DAN CHAM PIEM
1 b 2 2
Khi méi duoc tha vao mang, ban dau qua cau sé chuyén dong vira quay vira 0.95
truot, khoi 'gém chuyén déng‘nhanh dan déu dudi tac dung cia luc ma sat truot, '
dong thoi toc do géc giam dan do momen cua luc ma sat trugt.
Khi van téc tim O va van tc géc thoa man didu kién v = wr véi r = Rsin (£) | 0.25
N 4 N 2
thi qua cau bat dau lan khong truot.
Theo phuong thang dung, vat can bang nén d6 16n phan hyc trén mdi mit la:
N p - 0.25
==sin<
_ 272
Luc ma sat treot & moi mat
P B 0.25
F=uN = u—sin—
’ ‘ vl u > sin >
Gia toc tam qua cau khi con truot:
2F - 0.25
a=—= n—
7 o~ Hgns
Phuong trinh chuyén dong quay quanh tryc qua tam va song song véi duong
thang noi tiép diém cua qua cau vai hai mat bén:
Iy= 2Fr 0.25
> y=- 5ﬂsinz p
7 7 7/ 2 2R 2
Van toc tdm va toc do goc o thoi diem t:
v=at=ug.sin§.t 0.25
Sug . LB '
0=+ )t = a)o——ZR sin E't
Khi vat bit dau lan khong truot: v = or voi r = Rsin (g)
Giai ra ta duoc:
R 0.25

2a

a) Phan tich P thanh hai thanh phan (trong m3t phang thang ding chira phéan
giac va giao tuyen)




P, = Psinava P, = Pcosa
Tong hop 2 phan luc caa hai mat bén can bang véi P, nén

0.25

P, Pcosa
N = 5= 3 (D
2$in7 25in7
Phuong trinh chuyén dong tinh tién: 0.95
ma = Psina — 2F (2) '
Phuong trinh chuyén dong quay quanh truc qua 2 tiép dieém:
Ily=r1P 3)
Trong do
2 0.25
I = ngz + mr?
Voi: r = Rsing
Qua cau lan khong truot: a = (4) 0.95
Tu (2), (3) va (4) ta gidi dugc:
Gia toc goc:
SSiTlg
y= —,8 . Esina
2 + 5sin? 7
Gia toc cua tam: 0.25
SSin’L%
a= —ﬁ.g. sina
2 + 5sin? 5
Luc ma sat:
Fe mg.sina 0.5
2+ SSinzg
2b b) Pé vat lan khong truot: F < uN
F 2tana.sin% 0.5
Sl A—— |
2 + 5sin? 5
CAU 3 HUONG DAN CHAM PIEM
Xét phan tir chat long cé bé day dx, cach truc quay mot doan x 0.5

Ap suit chét long: dp = po?xdx




_jl. O)ZXdX_ Zﬁ_ zﬁ— 20 _
=\|p —pmz pr_p(DZ Po

Xeét tai vi tri hai ap ké:

r2 0,54
me Xdx = po’ ——pO
4 . 2(p1 - pz)
Suy ra, toc do goc: w=
’ ’ p(rf 1) 0.5
2.a) Ap dung phuong trinh trang thai, ta co:
pv="RT, = p=PRT=p=1
[ H RT,
, . 0,5d
Ta co: dp = po’xdx = PHO” s = TP = B i
RT, p RT,
. . B dp _ no’
Lay tich phan 2 vé: | — xdx =Inp-Inp, = —x°
p{ D I ° " 2RT, 0,5d
p(»zxz
Suy ra: p =p,e >
y-1
-1 0,5d
b) Qua trinh doan nhiét: P p° =>T=T, LN
TY TV po
1 1 1 N
pu _pp’ 7 up’ o 0,5d
Mat khéc: " =dp= S o’xdx=p "dp= ¥ xdx
! P=RT " RTpO pR0p° P pR0p°
y-1 x
Léy tich phan 2 vé: _?d = xdx
y tich p pfop p R I
] 0,5d
—1 2 y-1 )
Suy ra: p=p, 1+Mx2
2yRT,
CAU 4 HUONG DAN CHAM PIEM
Thé tich I6p mit ciu c6 ban kinh rvar +dr 1a dV = 4zr’dr
dg = pdV = p, (1—Lj47zr2dr 0.5
bién tich chua trong dV la: R
bién tich trong qua cau ban kinh r la:
B N r, r* or 05
q—jdq—£4ﬂpo(l—EJ dr—47rp0(§—ﬁJ
Cuong do dién truong E tai diém M cach O mét khoang r<R, gidng nhu cudng
r3 r4
4= 47p, (g_ﬁ] 0,5
do dién truong cua mot dién tich diém dat tai O, gay ratai

M.




q 4rp,r 3r Pof 3r
EM = 2 = 1—— = 1__
Arg,r*  Amey.3 4R ) 3g, 4R

Vay .
Vai diem N ¢ ngoai qua cau:
3 4 R3
q:4ﬂpo(R__R_j=& 05
g9 _ PR
E = =
va N 47zgor2 1250r2 . 0.5
dE _ py  6pr 0
, or "3 126R 5
L4y dao ham cua Ewm theo r ta dugc: dr  3g, 124R
dE 2
—=0<r==R
dr 3 05
R
E e = 20 05
Vay 9,
CAU5 HUONG DAN CHAM PIEM
- Mét vat tha roi tw do tir d cao h so véi mit dat thi 0,5
1 2h
h==gt’ =>g==
29 =
- Po d9 cao h, dung dong hd do thoi gian t ta s& xac dinh dugc g
+ Tao ra vét roi tw do la cac hat nudc roi tir “6ng nho giot”. Tao ra ong nho giot
tur binh nudc, ong dan nude va kep nude duoc kep thich hop ( hai dieu chinh)
dé ra cac giot nudc. Phai dung dén gia thi nghiém dé tao ra mét do6 cao thich
hop cho cac giot nude roi tu do. 0,5
+ Diéu chinh khoang cach tir dau éng nho giot dén mit san sao cho thoi diem
giot nudc cham san ciing la thoi diém giot nudc bat dau roi thi thoi gian roi cua
cac giot nudce la nhu nhau va bang khoang thoi gian tur 10c giot nuéc bat dau tach
ra khoi ong dén 1Gc n6 cham san. Bay gio ta tinh thoi gian roi cua N giot nudc
trong thoi gian At thi thoi gian roi cia mét giot 12 T :% 0,5
+ Do chiéu cao h tir mat dit dén vi tri dng nho giot
+ Tién hanh thi nghiém 5 lan
_ _ — 0,5
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g h t
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