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

MON VAT LY LOP 11
Thai gian lam bai 180 phat
Pé thi gom c6 5 cau, trong 2 trang.

IPE THI BE XUAT]

Cau 1 (4 diém) Mot vat dan A hinh cau ban kinh R, =3cm, tich dién dén dién thé V, = 4V, duogc dit dong
tam véi mot vo cau méng B bang kim loai ¢6 ban kinh trong R, =12cm, ban kinh ngoai R, =12,1cm, vo
cau gém hai ban ciu ddi xtng up khit vao nhau va dwoc tich dién dén dién thé V,. Hoéi dién thé V, co gia
tri nho nhat bang bao nhiéu dé hai ban cau ty tach khoi nhau.

Cho biét: mot phan ds tir bat ki cia mat ngoai vat dan tich dién s& chiu téc dung cua luc dién

— 1 —— . . . o . L -

dF = 2—0'2.ds.n, do phan tr con lai gay ra, o la mat @6 dién tich mat tai ds va n 1a véc to don vi phap
&y

tuyén ngoai cua ds. Dién dung ciia vé cau kim loai cd lap c6 ban kinh R 1a 47¢,R . Bo qua tac dung trong

luc cua 2 ban cau.

Céu 2 (5 diém)

Mot dia tron bang dong c6 thé quay quanh mét truc nam ngang dugc dat vao giita hai cuc cia mot
nam cham, mép dudi cua dia nhung vao mot chau thiy ngan va truc caa banh xe duoc mac vao mot nguon
dién mot chiéu ( Nhu hinh v& ). Bién tro tong cong caa day dan ¢ mach ngoai 1a R =0,8Q duong kinh
ctia dia 12 d = 0,5m. Cam @ng tir B caa tir truong gay ra bai nam cham c6 d6 1on B = 1 T va chi ton tai trong

vung khéng gian gitra truc va mat thay ngan.
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a) M0 ta hién tugng xay ra khi dong khoa K

b) Bay gid gin vao truc cua banh xe mot rong roc ¢ khdi lugng khong dang ké, ban kinh cua rong
roc r = 2 cm. Quan vao rong roc mot soi day dai, khdng dan, manh dau soi day treo mot vat c6 khdi lugng

m = 200g. Tinh suét dién dong tbi thiéu cua ngudn dién dé vat m dugc nang 1én cao.



¢) Biét riang khi suét dién dong cua ngudn dién co d6 16n 1,5 V thi vat m dwoc nang 1én véi van téc

khong di. Tinh van téc goc cua dia luc nay.
Cau 3 (4 diém)

Mot tia laser di vao méi truong ddi xang cau, chiét suit cia méi truong
thay doi theo khoang cach r t&i tam doi xang O theo quy luat:
i)
r . |
n, — khi r>r, - -
n(r) = fo

n, khi r<r
DPuong di cua tia laser nam trong mit phang chaa tdm O. O khoang cach ry
> o, tia laser 1ap goc @1 véi vée to ban kinh 1, (Hinh 5).

a. Tim biéu thirc xac dinh khoang cach nho nhit tir tim O dén tia laser.
b. Ap dung tinh khoang céch nho nhat d6 véi ro=30 cm, r1 =40 cm, @1 =

30°. Hinh 4

Céu 4 (4 diém) Con lic don gom vat nho khéi lugng m ndi véi day dan khdng dan chiéu dai | c6 m'=0 c6
thé chuyén dong phang khong ma sat trén mang tron kim loai tam (O, I). Tu c6 dién dung C mot dau noi
véi mang, dau kia noi véi thanh kim loai. Hé thong tao thanh mét mach dan dién khép kin dat trong tir
trudmg déu c6 cam ung tr B (xem dién tré caa mach bang 0). Biét con lic don chi dao dong nho.

a. Chang minh rang con lic dao dong diéu hoa? tim chu ky dao dong.

b. Thay tu C bang cudn cam c6 do ty cam L thi con lic ¢6 con dao dong diéu hoa khdng? néu co
hay tinh chu ky dao dong.
Céu 5 (3 diém)
MGt cai td c6 mat trong ¢ dang |2 mot phan cia mét cau ¢ ban kinh khé lon
va chua biét. CO cac vién bi nho c6 ban kinh khac nhau, dong thoi néu chocac ~— e
vién bi chuyén ddng trong t6 thi nd sé& 1an khong truot. BK
Ngoai ra con c6 ddng hod va thude kep. Hay dé xuat phuong an thi nghiém dé
xac dinh ban kinh cong mat trong cua céi t6.
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CAU 1 DAP AN - HUONG DAN CHAM PIEM
Do hién tugng hudng Gng tinh dién nén bén ngoai v cau mang dién tich
duong, bén trong mang di¢n tich am.
Mat d6 dién tich tai mit ngoai ban cau
o, - 4re,R, _ EAVA N
47R; R, 0,5
Xét phan tir ds bén ngoai ban cau
1 0,5
dF = —o’ds.cosa
2¢ -
F, hop luc tic dung lén madt ngoai ban cau: hudng ra ngoai 0,5
2
1 1 (&V 7[ meN,
F=>YdF =—c?(zR})=—] 222 | zR?2="_(gV,)? =202
n Z 250 2( 3) 250{ jo 3 280(02) 2
‘ 0,5
Hop luc tdc dung 1én mat trong ban cau. CM tuong tu
1
F=— O-22 (”Rzz)
2¢,
Cuong do dién truong trong khoang khong gian gitra A va B
_ 1 a 0,5
4rg, R?
" 1 1
V, -V, =~ [ Edr :i(———]
R, dre,\ R, R
0,5
Pit: o = G _ (V, V)RR, 47, _ &R (Y, V1)
clt. 2
47[R22 47Z'R22(R2 -R) RZ(R2 —Rl)
2
1 \2 &R (V, -V,
F, :_(O'z) (;;Rzz)zzﬁ M 0,5
2¢, & R,-R,
Hop luc tac dung lén qua cau: F=F —F
Dé 2 Nira qua cau c6 thé tich nhau: F >0
0,5
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R, R,
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VZ Rl RZ
= V2min :l(V)
Cau 2 PAP AN - HUONG DAN CHAM PIEM
Khi khéa K dong thi c6 dong dién chay qua dia. Mot nira dia lai dat trong tur
a) truong giy boi nam chim nén phan dia d6 s& chiu tac dung cia lyc tir lam | 1 diém
dia quay.
Dé c6 thé nang vat |én thi mo-men lyc tir tac dung vao vanh phai 1én hon
mMo-men can do vat treo gay ra ( X¢ét tai thoi diém ban dau vat bt dau duoc | 1,5 diém
nang 1én, do vay khi do6 khong xuét hién suét dién dong cam ung trong dia )
M >mgr (M la téng mo-men
lyc tir tAc dung vao dia )
Pé tinh mo-men luc tur ta chia 0
nira dia tron thanh cac phan nho nhu \ * x |
i )
b) hinh vé \*\w
MJ3i phan nho d6 c6 dong dién v
| chay qua, dat cach truc quay mot X
doan x, va c6 chiéu dai dx.
Mo-men luc tir tdc dung [én
phan nho dia do6 1a:
dM = B.I.dx.(x)
Vay md-men luc tir tong hop tac dung Ién dia la:
d/2 2 ;ﬂ[)
M:de:jledx:Bd V6 | =— 7
0 R 1 diém
X1 ea 2 .. .. BA? 8mgrR
Vay diéu kién dé vat dugc nang 1én la: = > mgr < E> 32 ~1,26V
Muén nang vat di 1én déu thi suat dién dong béng 1,5V > 1,26 V la vi khi
dia quay déu thi trong dia s€ xuét hién mot suit dién dong cam ung nguoc | 0,5 diém
C) chiéu voi suat dién dong cta ngudn. Do vay suat dién dong ciia ngudn phai

16n hon gia tri tdi thiéu khi vat bat dau di lén

Dé dia chuyén dong déu di 1én thi ta phai co:




Bld? 8mgr

=mgr | = 1
g e 1)
. , . ‘ E-E. | Idiém
Dong dién nay mat khac dugc tinh theo DL Om cho toan mach | = &
)
Tir (1) v (2) suy ra: E, =E— SESZR — 0,476V
JORPTPN ~ 5 , Bad 2
Suat dién dong cdm ung E_ = -2 w=15,23 rad/s
Cau 3 DAP AN - HUONG DAN CHAM PIEM

Chia moéi trudng thanh cac 16p cau dong tam, c6 do day rat nho dé co thé 0.95
xem moi trudng trong timg 16p 14 dong nhat c6 cung chiét suat. Xét hai 16p
ké nhau bAt ky co chiét suit n1 va n2 nhu trén hinh vé&. Theo dinh luat Snell 0.95
taco 0.25
nsin f=n,siny 1)

R R 0,25
Mat khac ta cling co sinf sina 2
Tur (1) va (2) suy ra "R SIN@ =R, siny 3)
Téng quat, doc theo duong di cua tia laser ta c6
rn(r)sing(r) =const =...=rn,sing, )

0,5
Trong do (N 13 goc gitra tia laser va phuong ban kinh tai diém t6i trén mat
cau ban kinh r.
r ..
n,— khi r>r,

n(r)=1"r i

Mit khéc gia thiét cho Mo Khi 1<t (5) 0.25

Thay (5) vao (4) ta dugc




2 2
re . e . .
n, —sing(r)=n, —rl sing,  khi r>r,

o 0 (6) 0,25
: e . :
nrsing(r)=n, r—sm @ khi r<r
va 0 (7)
Tai khoang cach cuc tiéu r=rmin
2\ _A(r\2 _ Ar
tace d(r)=d(r)"=0—->rdr=0 ®)
Diéu nay c6 nghia hudng truyén cia tia laser tai d6 vudng goc véi phuong
_ ono
ban kinh r, tirc l1a @(fin) =90
Do d6 (6) va (7) viét lai 0,25
2 2
Ny fin _ noisin @, khir. >
I I (6
2 0,25
[ :
Nolin =Np——Sing, ~ khi r, <1,
Va o (7°)
Fin = rlﬂ/sin @ khir, >r
2
ron - gin @ khir, <r
Suy ra fo
ro=hasing,  khi rfsing, >,
- r’ . A
i =—Sing,  khi Xsing, <,
0 0
o =GSiNg,  khi sing, > (2)° (8)
n 0,25
— , ;
r.="sing khi sing <(®)? (9)
f g 0,25
sin g, < (202
H 1
T 9), néu VSN2 <D e a L thi goc 20 gitta huong
truyén cua tia laser v6i phuong ban kinh ban kinh tai khoang cach r0 nho
hon 900. Tia laser s& di thang trong mién r<r0).
0,25
A ; . . , Ay 37 rs oo _ Q= 300
Ap dung tinh khoang cach nho nhat d6 vdi r0=30cm, r1=40cm,
Sinq)l :l<(i)2 :3
Khi dé 2 n 16 (10)
0,25

Do d6 "in duge x4c dinh bing bidu thic (9):




2 2
Sr. :I’Lsin(plzﬂ,1 ~ 26,67cm
30 2

min

o (11) 0.5
Luew y: Thi sinh lam theo cdach khdc, néu ding ¥ nao cho tron diém y do!
Cau 4
a. Véitu C:
V6i goc a bit ky ap dung dinh luét bao toan ning lwong:
2 0,5
%mv2 +mgl(1—cosa)+C u? =HS
2
u :dﬂz Bd_Slel_alelza
dt t 2 dt 2
2
v=oal, 1-cosa =%
2
2 23 0,25
S mir+ B e — s (1)
2 2
Dao ham 2 vé caa (1):
a +—mgl —a =0 (2) 0.5
, CB-l
ml° +
4
(2) chung to con lic dao dong diéu hoa vai chu ky:
0,25
b. Véi cugn cam L:
Véi goc a bit ky ap dung dinh lut bao toan ning luong:
—mv° +mgl(l-cosa) + L—=HS
2 2 0,5
2 :2
= 2 e il L — ks 3)
2 2 2
. 2 2 0,25
ﬂ:Blda:i:Bla @)
dt 2dt 2L
Thay (4) vao (3) ta co:
2 2 0,25

=2 ml? +1mgla2 +BA*E —HsS
2 2 8L

Vi phan 2 vé cua phuong trinh:




: Bl*
= ml’wo +ao(mgl+——) =0
4L
B?I*
mgl +
sa +—24La =0
ml

0,25

Phuong trinh trén ching to con lic ciing dao dong diéu hda véi chu ky

T=2z |—™ o
Bl 0,25
mg +
4L
Céu 5:
Xét chuyén dong cua vién bi trong mét phang thing dimg di qua tm mit cau va diém
thap nhat cua cai t6 khi t6 nam ngang.
Tai mot thoi diém qua cau 1an khong trugt nén K 1a tm quay tac thoi.
Phuong trinh dong luc hoc vat ran déi véi tam K, 0
—mgrsina =1,y
_ IK=ng2+mR2=sz2;y=—R_ra" 0.5
Véi 5 r
Két qua thu duoc phuong trinh:
9
7(R-r)
Diéu nay chiing to rang chuyén dong cia vién bi trong
M3t phang trén 1a mot dao dong diéu hoa véi chu ky
T2 |[/RZD
59 0,5
287° 59 10
T?= R-r)>r=R-(—5)T°
( 54 J(R-T) (287[2)
5
a=—~(32;)
-Patx=T2 ; 287" p=R;y=r>y=ax+b (¥
0,5

- Lan luot cho cac vién bi nho leéch goc @ <10° rdi tha nhe

- Str dung thuéc kep dé do ban kinh r = y ctia cac vién bi, sir dung dong ho bam giay
dé do chu ki dao dong T (Iuu y tinh chu ky théng qua thoi gian vién bi thyuc hién

nhiéu dao dong) ctia CAc Vién bi
r(gl §9y rax= Lin do 1 2 3 4 5 6 T2; ta co bang
so liéu sau:

X X1 X2 X3 X4 X5 X6




V& d6 thi ham bac nhét cua (*), ngoai suy d6 thi nay thi n6 cét truc tung tai y = R, day
chinh la két qua can tim
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