SO GIAO DUC VA DAO TAO TINH BA RIA — VUNG TAU Ki THI OLYMPIC TRUYEN THONG 30/4
TRUONG THPT CHUYEN LE QUi DON LAN THU XVIII NAM 2012

Khéa ngay 07 thang 4 nédm 2012

DE CHINH THU'C Mén thi: Vat ly — Lép 10
Thoi gian lam bai: 180 phut
(khéng ké thoi gian phdt dé)

Cha y:

- Dé thinay cd 02 trang.

- Hoc sinh lam bai: nhitng cau khic nhau khéng duoc lam chung trén 1 t& gidy thi.

Cau 1 (5 diém)

T ban cdng Ian lugt cac vién bi duoc tha roi ty do cach nhau nhitng khoang thoi gian bang nhau. Khi
vién bi dau tién cham dat thi vién bi ti€p theo d3 roi dwgc ding mét nira quang dudng. Hoi lic nay vién
bi tht ba d3 roi dwoc bao nhiéu phan cta quang duwdng? Bao nhiéu vién bi d3 dwoc tha cho dén khi vién

d3u tién cham dat? Cho g=10m/s>
Cau 2 (5 diém)

Cho co hé nhu hinh v&. Rong roc cé khdi lvong khéng dang ké, day néi
nhe va khdng gidn, m;= 2kg; ms= 1kg; hé s6 ma sat truot gitta ms véi
mat ban ¢d dinh 13 k;=0,2; hé s& ma sat truot gitra ms 1a k,=0,4; 13y
g=10m/s’. H& dwoc tha cho chuyén dong tir trang thai nghi.

a. Xac dinh m, dé né khodng trugt trén m; khi hé chuyén déng?

b. Tim m, dé gia t&c clla m; bang mot nlra gia tdc cia m;, khi hé chuyén
doéng? Khi dé gia téc ciia m;, khi hé chuyén dong? Khi dé gia téc cia m,
bang bao nhiéu?

Cau 3 (5 diém)

Mot 8ng x’x duong kinh nhd dwoc gan ¢d dinh vao truc quay thang
dirng Oz tai diém 0. Ong hop vdi truc Oz thanh géc a nhu hinh v&. Truc
0z quay vdi téc d6 géc w. Trong 8ng ¢6 hai hon bi nhd A ¢ khéi luvong
M va B ¢6 khéi lwong m, néi véi nhau bang thanh cirng, nhe chiéu dai |.
Hai bi c6 thé truge khdng ma sat trong &ng. Trong qué trinh quay A va
B ludn nam trén O.

a. D3t x= OB, tinh x khi hé can bang.
b. Tim diéu kién vé w dé hé can bang.

c. Can bang clia hé 13 bén hay khéng bén? Giai thich.

-




Cau 4 (5 diém)

Trén mat ban nhan cd dinh dai L, cé d&t hai vat A va B ti€p xuc nhau.
Mét trén cla A |a mot dudng dan cé dang 1a nlra hinh tron bén kinh
R(R<<L), d6 cao cta dinh dwong dan so véi mat ban 13 h. Mot vat nhd
C trrot khong van téc dau tir diém cao nhat clia dwong dan xudng
dudi (hinh v&). Khéi lwong clia A; B; C déu bang nhau va bang m. Biét
rang ban dau A nam chinh gitta ban va trong qua trinh chuyén déng A
va C ludn ti€p xtc nhau . B6 qua ma sat & cadc mat tiép xuc. Hai:

a. Khi A va B r&i nhau thi van téc cla B 1a bao nhiéu? Biét Iuc d6 vat B
van chua réi khoi ban.

b. Sau khi A va B r&i nhau thi dd cao cuc dai cta C so v&di mat ban la
bao nhiéu?

c. Vat A roi xudng dat tlr bén trdi hay bén phai cia mép ban? Tinh
thoi gian ké tir lGc khi vat A tach khoi vat B cho dén khi né roi khoi
ban. Coi kich thudc A khdng dang ké so vai chidu dai L cha ban.

Cau 5 (5 diém)

r7rrf5 rrrs/

Mot xi lanh thang ding kin hai dau, trong xi lanh ¢ mot pittong khéi lwong m (c6 thé
trwot khong ma sat). O trén va dudi pittong cé hai lvong khi nhu nhau. Ban dau nhiét

d6 hai ngan 1a 27°C thi ti s6 thé tich phan trén va phan dudi la % = 4 . Hbi néu nhiét do

hai ngén ting |&n dén 327°C thi ti s6 thé tich phan trén va phan duéi % la bao nhiéu?

Cau 6 (5 diém)

Tac nhan cia mét déng co nhiét Ia mot mol khi ly twdng don nguyén tir, thuc
hién mdt chu trinh gdm hai qua trinh ddng tich va hai qua trinh dang ap. Cac
diém chinh gitra cGa qua trinh dang ap phia dwdi va duong dang tich bén trai
nam trén cung duwong dang nhiét T, cac diém chinh gitra cla qua trinh dang ap
phia trén va dudng dang tich bén phai ndm trén cung dudng dang nhiét T,. Tim

hiéu suat cta chu trinh theo T; va T,.

Hét

Hoc sinh khong duoc sir dung tai liéu. Giam thi coi thi khdng giai thich gi thém.
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SG Giao Duc va bao Tao KY THI OLYMPIC TRUYEN THONG 30/4

TP. HO CHI MINH LAN XIX — NAM 2013
Trudng THPT Chuyén DR
Lé Hong Phong Mbon thi :vat Ly - Khoi : 10
- Ngay thi : 06-04-2013
: R / Rt )
T UNSW = Thai gian lam bai : 180 phat

USTRALIA

Ghi chd : Thi sinh lam méi cdu trén 1 hay nhidu to gidy riéng va ghi ré céu s6 ... dtrang 1
cua moi to gidy bai lam. Dé nay co 02 trang

Bai 1 (5 diém):

MOt chat diém chuyén ddng trén mot dudng thdng tir A dén B cach nhau doan
d = AB = 8m théng qua hai gia doan: Bt dau khdi hanh tai A chuyén dong nhanh
dan déu va sau dé tiép tuc chuyén déng chdm dan déu dé dirng lai tai B. Cho biét do
I6n clia cac gia toc trong sudt qua trinh chuyén doéng khdng vugt qué 2cm/s?. Tinh
thdi gian it nhat d€ chét diém di dugc qudng dudng trén?

Bai 2 (5 diém): )

Trén mat ban ndm ngang rat nhan cé mot tdm van khdi lugng M = 1,6 kg, chiéu
dai | = 1,2m. Bat & dau mot tdm van mét vat nho khai lugng m = 0,4 kg. Hé s6 ma
sat gilta vat va van la u= 0,3. Dot ng6t truyén cho van mét van téc vy song song
véi mat ban. Tinh gia tri tdi thi€u vy d& vat m trugt khéi van. (g=10m/s?)

m

Bai 3 (5 diém):

Co ba tam bang cung d6 day: bang 1 va bang 2 hoan toan giéng nhau cé chiéu
dai /; bang 3 cd khdi lugng gap 2 lan bang 1, dai 2/, mat trén cé phu I8p cao su
mdng. Luc dau bang 1 ndm hoan toan trén bang 2 va ca hai dugc coi nhu’ mét vat
trugt trén mat san tdi va cham vao bang 3. Sau va cham, bang 2 va 3 dinh vao
nhau, con bang 1 thi trugt trén mat bang. Cudi cung bang 1 nam hoan toan trén
bang 3 va mép bén phai clia chdng trung nhau. Hé s6 ma sat truct gilra bang 1 va 3
la £. Bd qua ma sat gilra bang 1 va 2 va ma sat gilta cac bang v6i mat san.

a) Tim van toc gilra bang 2, bang 3 ngay sau va cham va van téc ciia hé ba

bang khi bang 1 dirng lai trén bang 3.

b) Tinh ¢ 4

1 > Vo 20
2 3
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Bai 4 (5 diém):
Trén mat ban nam ngang c6 mot khGi ban tru cd
dinh ban kinh R. Trong mat phang thang dirng vuéng gdc

vdi truc O cla ban tru (mat phang hinh vé&) c6 mot thanh
0ng chéat AB chiéu dai bang R tua dau A Ién ban tru, dau
B & trén mat ban. Trong lugng cua thanh la P.

Bd qua ma sat gilra ban tru va thanh. Hé s6 ma sat giira thanh va mat ban la y=§
Géc o (gde hgp bai thanh AB va mat ban) phai thda man diéu kién gi dé€ thanh &
trang thai can bang?
Bai 5 (5 diém):

MGt binh bang kim loai hinh tru tron dat c8 dinh trén mat san
nam ngang, bén trong cé hai pittong (1) va (2) nhe, cd thé chuyén T F
dong tu do. Cac pittong chia binh chlra thanh hai ngan Ava B. cac 1
ngan cung chra mot loai khi li tudng & clng nhiét do. Khi can bang, I
d6 cao cua cbt khi & ngan A va ngan B lan lugt la ha= 10cm va A ha
hg= 20cm. Dién tich tiét dién ngang cua pittong la S= 10cm?. ]
Dudi tac dung cla luc kéo F khdng ddi, pittong (1) di chuyén 1én
trén theo phuong thang dirng moét doan Ah= 3cm. Cho biét lic B hg
pittong (1) di chuyén, nhiét d6 cta cac khdi khi luén khdng doi
va ap suat khi quyén la po= 10’ Pa.

a) Xac dinh do I6n luc kéo F.

b) Trong qua trinh pittong (1) di chuyén |én thi pittong (2) dich chuyén mét

doan bang bao nhiéu?
p A

Bai 6 (5 diém):

MOt mol khi ly tudng don nguyén tir thuc hién
mot chu trinh nhu hinh Vé.
1>2: qua trinh dang tich
2->3: qua trinh dang nhiét
3->1: qua trinh nén khi cé ap suét ti I& vai thé tich.
Tinh hiéu suat cua chu trinh.

Vv
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SO GIAO DUC & PAO TAO KY THI OLYMPIC TRUYEN THONG 30/4

TP. HO CHI MINH_ LAN THU XXIV — NAM 2018
TRUONG THPT CHUYEN Moén thi: VAT LY - Khoi:10
LE HONG PHONG Ngay thi: 07/04/2018

Thoi gian lam bai : 180 phut

Pé nay ¢6 : 02 trang.
PE CHINH THUC

, ) + R ‘A A a . A x . K s + s e oA A A - - s
Liru y : Thi sinh 1am moi cAu trén mét hay nhiéu t¢ giay riéng va ghi ro cau sé may 6 trang 1 cia moi
to giay lam bai.

Céu 1: (5 diém)

Trén cung mot duong thing dimg, ngudi ta ném dbng thoi hai vt nho A, B theo
phuong ngang ngugc chiéu nhau voi tbe do ban dau twong tng 1a vor = 5 m/s va vp. Ban
diu vat A va B & cach mat dit 1dn luwot 1a 3 m va 6,28 m. B6 qua moi luc can.
Liy g= 10 m/s2.

a. Sau 0,2 s ké tir e ném, vét A dang ¢ d¢ cao nao va véan tdc cua no lac do hop voi
phuong ngang mdt goc bao nhiéu?

b. Khi khoang céch giita hai vat A va B 1a 3,28+/2 m thi hai vecto van tbc cta chung
vudng goée nhau. Tinh vpa.

Céu 2: (5 diém)

Cho co hé nhu hinh 1. Cac vat nhé c6 khdi fugng
m; = mz = m, khéi luong ctia ném la m3 = m va goc nghiéng
clia n6 1a o . Céc rong roc nhe gidng nhau. Day nhe, khong
dan,ludn cing va khong truot trén rong roc. Cho ring trong
qua trinh chuyén dong, diy ndi m; va my véi cac rong roc
luén song song véi ciac mat phang ma ching chuyén dong 727
trén do. Bo qua ma sat gitta cac vat my, my voi ném va ma sat
¢ tryc rong roc.
a. Gitr ném ¢ dinh. Tinh gia toc ctia céc vat my va mo. '
b. D& ném ty do. Hé sé ma sat giita ném va mat phang ngang 1a 4 . Tim gid tri nho nhat coa
i dé ném dimg yén trong qua trinh m; va mz chuyén dong.

Ciu 3: (5 diém)

Cho mét thanh ctirng AB ddng chét ¢6 khdi luwong m.
Thanh dugc gitt nim ngang nho hai ban 1& tai A va B. Ddu A
gan V(1 mét phang nghiéng ¢d dinh ¢6 goc nghiéng . Pau B
gan vai khéi try dong chat c6 khoi luong M. Truc ctia ban 1&
& dau B va truc dbi xirng cua khéi tru nam song song trong
mit phing thang dimg nhu hinh 2.

Hinh 2

a. Tim diéu kién cua hé s6 ma sat giira khdi tru va
mit phing nghiéng dé khéi tru cin bing.
b. X4c dinh do 16n cua luc ma khéi tru tic dung 1én ban 1¢ B.



SO GIAO DUC & DAO TAO
TP. HO CHI MINH
TRUONG THPT CHUYEN

KY THI OLYMPIC TRUYEN THONG 30/4
LAN THU XXIV — NAM 2018
Mon thi: VAT LY - Khéi:10
Ngay thi: 07/04/2018

LE HONG PHONG

Thoi gian lam bai : 180 phit

Pap 4n nay c6 : 6 trang.

DAP AN CHINH THUC
Cau 1: (5 diém)
Piém
i - 0,5
AM = %gt‘ =0,2m
MH=2,8m 9
(2 diem) Vi
@=21.8° 0,5
H
X Voz
Voo & i .
! Xt 3 ;;;
—/Bl— A@—=" e
Cau 1b L Vay 4 T Vix
(3 diém) X2 _| |
y : vh-f" _______ % V;
- Tai thoi diém t véc to vén toc ctia vat A hop vai phuong thing dimg mot
gbc a; véc to van tbc clia vat & hop véi phuong thang dimg mdt goc .
1, V. v Y
tana=—2 = . anp=2= L
iy gt P vay gl 0,5
Vi a+B=90° nén tan o. tan f =1 0,5
= vove =gttt = t= NYorVor
o & 0,5
- Quing dudng hai vét di duge theo phuong ngang:
NAZTRY bR
x=x1+ X2 = (Vor +voa) t=(vor + voo) LU ={(5+ voz)—?}ﬂ 0,5
g
- Trén phuong thing dung, khoang céch gitra hai vat 1a-h = 3,28m khong
doi.
- Khoang cach giira hai vat la:
025 |




L=vhZ +x2 = [2=h?+x?

0,25
(3,282 2 =3.282+(5 +v02)2%% 0,5
= vz = 3,2(m/s)
Céu 2: (5 diém)
Ciu 2 Piém
( 7 _m
& - 0,5
r N
mg
Céu 2a @
(1,5 diém) z 7
Goi‘a la do 16n gia tbe cua vat mp va vat my
Chiéu 1én phuong chuyén dong:
Xétvatmy: T=ma 0,25
Xétvatm;: mgsina—T=ma 0,25
gsino
s 0,5
0,5
- B
- N
" Nzl
Q
Cau2b l ‘/—-
(3,5 dfé."ﬂ) Foms msg Nl
o B s S o S B gy e w4
Goi ala do lon gia tbc cia vat ma va vat m
Xét vat my:
T'=ma
N, =mg 0,25
Xét vat my:
mgsina —T =ma
N =mgcosa 025
e S 52”‘ e 0,25
Vat mz dung yén:
Chon hé truc Oxy cho vt m3 nhu hinh vé:
Oy: Tsino+mg+N,+N, cosa-Q=0 025
2 ¥
S0 mg(5+cos” ) 0.5

2
Ox: -T-Tcosa+N,sina+F =0

ms

0,25




B, = mg51na(21—cosocj < 0,5

— F_huéng vé phia tréi

ms

* Piéu kién dé ms khong truot: F, . <pQ flyed
: sina(l1 —cosa.) 0,5
~ S5+cos’a
Céu 3: (5 diém)
Diém
- Ry
0,5+0,5
a. Can bang cua thanh véi truc quay di qua A:
- l mg 0,5
mg—=RJI=>R =— 1 ’
g5=k Y= (1
Xét can bang ctia khdi tru:
. : ) m 0,75
Vi truc quay diqua A: N=R +Mg= E+M g (@)
+ Véi truc quay di qua diém tiép xuc gitra khéi tru va mataiifléng nghiéng:
R +Mg)sina 0,75
R\,(l+cosa)=(R1_.+Mg)sincz:>R‘_=( , +Mg) N2 (3)
‘ ' : (1+cosa) 2
+Voi truc trung voi truc cua tru: R =F| 4) 0,25
Diéu kién: F,_ < uN (5) 0,25
Két hop véi (2), (3), (4), ta giai duoc: p > tan% 0,5
b. Tim d¢ 16n cta luc tai ban 1é B
J4M (M +m)sin’ %+ m?
= 2 7 — 1,0
R=JR*+R = g
2¢os 5




__Céu 4: (5 diém)

Diém
- E‘;_D—ib
et . 0,5
F
=t
Goi m: khéi lugng vat, a: gia tic van, ka (k > 1): gia tdc vat, F: luc khong ddi
dung lén vét, Fins: luc ma sat gitra vat va vén. 0.25
Dinh luit 2 Newton: ’
Vat F- Fms mka (1)
Van: Fns = Ma (2) 0,25
(1)'9 F Fms+fn.ka 0’25 ..................
(2) > F=Ma + mka 0,25
Néu t 1a thoi gian vat chuyén ddng tir mép nay dén mép kia ciia van thi trong hé ¢
chiéu gén voi dat 6 doi cua vat va van la:
) 0,25
Lm= — kat?
2
1 2
Ly = —at 0,25
2
.. L, .
P - 0,25
L, L
Taco: L=Lmn—Lnm 0,25
Cong cua luc F: A=F.Ly=(Ma+kma)Ln (3) 0,25
Dinh luat bao toan nang lugng cho hé vét va van:
A=W+ Q = %mVVﬁtz i %‘MV\*&HZ + Q 0,5
Vvat = kat, Vyan = at 0,5
Xét lic vat sip rod khoi van: A = %m(ka‘[)2 ks %M(a‘[)2 +Q 0,25
g 1.
A = (—kat“)mka + (—at*)Ma + Q
2 2 0,5
A =Lmmka+LuMa+Q (4)
Cho (3) =(4)
Q = Ma(Lm = LM) =MaL
0 0,5
a —_— ——a—
L




Cau 5: (5 diém)

b=(a+1)p,

_ a. Piém
Goi ap suat khi trong 6ng khi 6 ong nam ngang 12 p, tiét dién clia 6ng 14 S.
Khi dyng 0 dng thang ding, ap suét khi & phan trén: py; phan dudi: pq
Ap dung dinh lut Béi-lo — Ma-ri-6t, ta co: 0.5
p.20.8 = pr.25.S =p4.15.8 ’
Mat khéc: pa=pt+ 10 (cmHg) 0,5
Giai h¢: p= 18,75 ecmHg -

b. 0,5
Gia téc ctia dng: a = g.sina — u.g.cosa = 3,43 m/s2 0,5
Khi 6ng chuyén dong, cot thuy ngan dich xudng 1 doan x so véi truéng hop ong nam
ngang. i
Goi &p suat khi & phan trén: pr phén dudi: pa
Theo dinh luit Béi-lo — Ma-ri-6t, ta c6:

p.20.S = pr’.(20+x).S = pa’.(20-x).S
! 20 0,5
p ; . P, = i
' Ap suat khi ¢ phéan trén: 20 +x
_ , 20
. . . Pq = P 0,5
Ap suét khi & phan dudi: 20-x
Luc do khi ¢ pbén trén va thanh phan song song véi mat phiang nghiéng cua trong luc
tac dung l1én khoi thiy ngén:
20 : %
F=p S+ p.S.h.g.sin30°
‘ 20+x
Luc do khi & phan dudi tac dung 1én khoi thiy ngan:
20 =
F,= S 0,5
d =P 20—x
Ap dung dinh luat IT Niu-ton: Ft - Fd = mpg.a
20 ; 20
S+p.S.h.g.sin30° - 3 0,5
T T S T
Giai phuong trinh: x~ 0.8 cm
=> chiéu dai phén trén 1a 20,8 cm, phan dudi 13 19,2 cm. 0.5
Ciu 6: (5 diém)
a. Phuong trinh cua duong thang (122): p=aV +b (1)
. P—b _P (- a') __ap 0,5d
=aV,+b V.-V, V
Taco: ! Vs i V(l——) b2 0.5d
p,=aV,+b a ’

Mit khac : pV =RT (3)




| T (1)va3)suyra: T:%(aVzth)

0,5d
T:nax _Taiﬁyiza;;] VE (4) |
s (a+1) 0,54
Tu(2)va(@)suyra: T, =—=T,
4o
49 s Vs
b.L=3h  Vo=1oh,
v,
(@): I, =T, =al, =aT, =25,
| O =Cr.(T,—I}):%R?:(_l—a'_)=~2,25RI (5) 1d
Q42 =AU42 +4, ;
3 49 =27
AUQ=C,-(?}—Z)=ER(T|—EI,)=ERT| (6) 0,5d
A TRl
Fi = 7, 4V 4p|
P:=2,5p
v, = -‘f':'
-
(po+0:)(Va=V,) =51 . =5
| .-'1_.,2 = - I‘—_—RT ?
| 42 2 80 p 80 I ( ) U,Sd
|
[ _ A S
' Tu (6) va (7)suyra: Q,, = ;09 RT, 0,5d
. 0. 3 0,5d
Ty so: &zﬂ
Q, 13

-HET -




SO GIAO DUC VA PAO TAO KY THI OLYMPIC TRUYEN THONG 30 THANG 4

THANH PHO HO CHI MINH LAN THU XXVI-NAM 2021
TRUONG THPT CHUYEN Negay thi: 03/404/2021
LE HONG PHONG MON THI: VAT LY = KHOL: 10
THOI GIAN: 180 phut
PE CHINH THU'C Hinh thirc lam bai: Ty ludn

Dé niv co 04 trang

Liew vy Thi sinh lam mai edu trén mot to giay riéng va ghi ro cdu so may o trang | cia moi to giay lam bai

Ciu 1 (5 diém)

1. Mot vién bi nho (coi li chat diém) duge ném xién tir mat diém O
trén mét san ngang ab. Van toc dau v, cua bi tao véi san mgt goc a.
Vién bi cham san tai vi tri A. Bo qua luc can khong khi. Cho gia 16c
roi tir do la g.

& - £ 1 - & & - - "

a. Tai vi tri cao nhat cua quy dao, tim dd cao i, va ban kinh cong p Hinh L.a
theo v,, a va g.

b. Ta ding mét tim kim loai phing ed, dat ¢6 dinh song song véi sin ab & do cao h (h<h, ). Vién bi vin
duge ném tir diém O voi vin toe diu v, tao v&i mét san ngang mdt géc o (Hinh 1.a). Sau do, bi Jan lwrot va
cham hoén toan dan hoi oiira tam cd vasan ab. Biét rﬁng sau khi bi va cham 1an hai trén tam ¢d thi lai roi
cham sin tai vi uf A. Xac dinh & theo #,.

2. Tir hai diém A va B trén mdt san nam ngang, hai vién bi 1 va 2
(coi la cdc chat diém) duge ném dong thoi dé ching chuyén dong
trong cling mét mat phang thing dimg c6 gia te roi tr do g. Cho

van toc dau cua vién bi | va vién bi 2 lan luot Ia ¥, va ¥, tao vai
mil san cdc goc & va 2e (Hinh 1.b). Biét | |—| Vo, |— v, vi AB=1L Hinh 1.b

Trong qud trinh chuyén déng (khi hai bi chua cham san), van toe twong doi cia vién bi 2 so vai bi 1 1a ¥, va

khoang cdch ngan nhét gitra hai vién bi la d

min

= % Bo qua lye can khong khi.

s

a. Tinh gia tr] g6¢ ném & va biéu thire cua ‘ ‘ theo v,

b. Xac dinh diéu kién cua v, theo | vt g dé hai vién bi dat khoang céich ngdn nhat tride khi ching cham sin.

Ciu 2 (5 diém)

Cho co hé dat trong viing khéng gian c6 gia toe roi ty do g nhue Hinh 2 gom:
- Hai rong roc ¢b dinh A, B vi mét rong roc dong C.
- Céc vat ndng 1, 2 va 3 (coi la cdc chit diém) e6 khoi lwrgmg lin loot m, = m,

m, =2m va m, =4m.

- M{t sgi diy méanh khong diin lubn qua hai rong roe ¢6 dinh va mot rong roe dong,
hai dau cua sgi day duoe noi voi hai vat 1 va 2. (+}
- Vit 3 géin ¢6 dinh voi truc rong roc dong qua mot thanh cimg. 1

- Hai rong roc co dinh treo bang hai thanh cirg 1€n mot gia d& MN nam ngang.

i

Coi ba vdt ndng, cdc ddy treo, thanh cimg ve rong roc luén néim trong cling mdt —
phdng H'mng ding. Bo qua moi ma sdi. Khoi lirong cdc romg roc, thanh cung va . 3 v
dév treo i khéng dang ké.

Chon chiéu duong 1a chiéu thang dirng hudng tir trén xudng.
1



1. Co dinh gia do MN va tha cho cac vt chuy&n dong tyr do ur trang thai nghi.
- Thiét Iép biéu thire gia tée cdc vit ning theo m. g valuc cing T cua soi diy.

- Tim maoi lién h-.: ailra gia the cia cde vit.
- Tir d6 tim gia toe cua cdc vat nang déi vii dat theo g

2. Biy g1 kéo gia MN di lén theo phuong tlﬂng dimg vén gia the a khnng doi, dong théi tha cho cic vit
chuyén déng tr do tir trang théi nghi. Xdc dinh a theo g dé vat 2 khong thu gia toe doi vai dit,

Ciu 3 (5 diém)

Mét com-pa duoc ghép tir hai thanh BA va CA. Cac thanh duge coi nhur manh,
ddng chat, tiét dién déu, cé ciing khdi lugng vi chiéu dai. Hai thanh lién két chat
vl nhau qua mot chot nhe tai A (Hinh 3). Gée ma BAC cua com-pa la 260, Péu
B cua com-pa duoe treo hfing mdt so1 diy nhe, khong din trong trong trudmg ¢6
gia toc roi tr do 1a g. Goi @ 1a gdc tao bai gitra thanh BA va phuong thing dimg
khi com-pa cin hﬁng.

a. Thiét 1dp hé thire lién hé gitra a va 6.

b. Xdc dinh gid tri @ dé khi com-pa ciin bang, chdt A ndm & vi tri cao nhit,
i . 1 Hinh 3
¢. Khi A ndm & vj tri cao nhat, thanh CA tao v&i phirong ngang mét goc bang [J7.

Xac dinh giatri 5.

Ciu 4 (5 diém)

Ba vién bi 1, 2, 3 co kich thudce giéng nhau déu dugc coi 1a chat diém, co khoi lwomg lan lugot M, M, Va m,
trong d6 m, va m, di biét. Trong cic ph::'m duéi ddy ta coi va cham gifta cdc bi 13 hoan todn din héi xuyén tim
vi chiing chi chuyén dong trong ciing mét mat phang. Cho gia toe roi tr do 1a g

1. Ta dat ba vién bi thang hing trén san nhan nam ngang theo thir ty 1, 2 va 3
(Hinh 4.a). Ban dau vién bi 2, vién bi 3 dimg yén, con vién bi 1 dugc cung céap

)
Ll

r Y o i i s iy
van toc dau vy hudomg dén vién bi 2.

- Thiét 1ap biéu thire vin tée v, cia bi 2 sau khi vira va cham véi bi 1.
- Thiét lap hiéu thire van the v, cia bi 3 sau khi vira va cham véi bi 2. Hinh 4.a
- Tinh m, theo m, va m, dé sau cdc va cham vién bi 3 dat vin toc 1¢n nhit,

- Viét biéu thie vén tde eue dai caa vién bi 3 theo v,. m, va m, khi do.

2. Trong diéu kién ¥ | dwrge thoa man, biy gid ta treo ba vién bi nay héng ba s —
diy gidng nhau, déu manh va khong dan. Khi dimg yén ba vién bi ndm thang
hiing trén durdng thang ndm ngang va st nhau theo thirtir 1, 2, 3 (Hinh 4.b). Sau
do kéo vién bi 3 1én dén vi tri thép hon diém treo, co do cao h so véi vi tri cin
bang, sao cho diy treo van ¢ing thing vi budng khéng vin toc dau. Sau va cham
lan thir nhat gitra bi 2 va bi 1, thi vién bi 1 ciing dat dén d¢ cao cyc dai ding

bing k. Céc bi chuyén déng trong cing mit phang thing dime. Tim ty sé 2.
m,

Hinh 4.b



Ciu 5 (5 diém)

Mot mol khi 1y twong don nguyén tir, bién d6i theo mot chu trinh thuén
nghich 1-2—-3—4—1 dugc biéu dién trong hé toa dd pOV trong Hinh 5.
Chu trinh trén gom céc qui Eyinh: 1-2 dang tiqh. 2—}3 dﬁn'g nhiét: 34
doan nhiét, 4—1 dugc mo ta bang mét duong thang. Ap suat va the tich
cuia cac trang thdi duge cho boi bang sau, trong do p, va V, la nhimg
gid tri da biét.

Trang thai | Apsudt | Thé tich
l gp” I'II':'|
2 5p, V;
3 s &
4 Py 4V,

a. Xac dinh gid ui dp sudt p; va thé tich V.

b. Tim tong cong A khi thue hién trong ca chu trinh.

V=

Hinh 5

¢. Biét ring tong nhiét thu trong qud trinh 4—1 phuy thude theo thé tich V tuin theo quy ludt:

41 ]

0= ZﬁQ = —H—%JVI +(35p, )V —?ﬁp[,v;,} .

Tim tong nhiét lwgng 1om nhat @) ma khi thu duge trong mét chu trinh.

d. Tinh hiéu sudt H ctia chu trinh.

Ciu 6 (5 diém)

Trong khu vui choi tré em & cdc thanh thi. thuéng ¢6 nhitng tro chaoi
cho tre em van dong, trong do co nha phao hay nha hoi (Hinh 6.a) dé
cic em nhin, nhay. troot va lan 1on....

Thuc té chat liéu 1am nha phao va viéc khiu may, I;ip rip khong thyc
sur kin. Dn vay ludn co mot phan khi trong nha Phdﬂ thodt ra ngod qua
cie 10 rat nho. Pé duy tri nha phao hoat dgng on dinh (duy tri dp suat
vitnhiét do) trong thoi gian dai, ngudi ta phai bom khi tir bén ngodi vao
trong nhi phao véi cong sudt bom khéng déi. Dé tim méi lién hé giira
cong sudt may bom va théng sé khi trong nhi phao, ta ¢6 thé khao st
béi todn sau day.

Pé don gian bai todn, ta coi nha phao khi hoat dong on dinh nhur mot
mot binh khi, khi bom vao binh qua mot émg A tir may bom khi; khi

thodt ra cic 15 nho & nha phao duge xem khi thoiat doan nhiét ra khoi
binh theo mdét ong B ¢d tiet dién S nho (Hinh 6.b). Khi trong binh ludn

dirge gitr 6n dinh, c6 dp suit P, = p, voi o lamot hang so ty 1é khong
doi er > 1, nhiét do T, va khoi lugng mol 1a . Trong khi do khong khi
bén ngodi binh co ap SuAt P, va nhiét do T,. Khi bén trong va bén
ngoai ciing mot loai khi ly twéng, co hé 56 doan nhiét ». Vo binh vi cac
thanh ng lim bing chét ligu cich nhiét. Bo qua van toc dong khi ¢6
hudmg trong binh. Coi p,, 8. u, T,, @ vi y la nhimg gid tri da biét.

Binh khi

Hinh 6.b

N



a. Tim T, theo T, a va y.
b.Goi C,, Tvav lan luot 13 nhiét dung mol déng ap, nhiét do tuyét doi cia khi trong rfmg B vi vin toc dong
khi trong 6ng B. Ta chimg minh dwoc nhiét d6 7 va van toc v cua khi tuiin theo quy luat:
BC,T + %;wl = const (*).
Hay tim gid trj /.
L yi: Néu ban khéng tinh dwoc gid tri 8, trong cdc tinh todn tiép theo duéi ddy, ban cd thé coi f i
mat gid tri dd biét.
c. Ap dung hé thire (*), tim toe d6 dong khi khi vira thodt ra khoi ong B.
¢ Tim khi lwong khi thodt ra ngoai qua ong B trong mét don vi thai gian.
e. Biét hidu sudt mdy bom khi vao nha phao 14 H. Hay lap biéu thirc cong suét p ciia may bom.

Goi v: Khi thoat dogn nhiét trong cfug B c6 thé xem nhur bién doi doan nhiét thugn nghich.
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Céu 1.
la. Tai diém cao nhat quy dao, v,=0—=2h = Yo ";m_ﬂ (1.1)
' £
Khi do gia téc hudng tim a, = g va vin téc v=1v,cose (1.2)
v ovicos'a
Nén ban kinh cong quy dao p=—=-"—— (1.3)

ey, &

1b. Khi khing cé tam cd, thi tam xa L trong chuyén dong ném xién cia vatla L= 0A = Lsin2a  (1.4)

g
Phuong trinh quy dao vy = ﬁ_‘g — |x” + (tan @) x (1.5) W
2v, cos”
c P . Q d
Theo gia thiét khi bi cham tim cd lan 1 tai P A k
3 il -"j. \ b bt
thi x—E— 20 gin 2 (1.6) 0 H A
4 4dp
vi v=h (1.7)
5 3 ":i . 2 3
Thay x, y vao (1.5) tadwoe h==—sin"a=-#h, (1.8)
8 g 4
2a. Van toc tuong doi cua bi 2 so vdi bi 1: Vai = va—vy = {;'u: +§I]—{;u, + Er}zf;u: —;u,] (1.9)
Tir (1.9) ta thdy v, 1a vector hing, do d6 bi 2 chuyén déng thing déu so bi 1. Vi Vi, =V, =V, nén hinh
binh hinh BMNP I hinh thoi
Khoang cich cue tiéu gitra hai bi trong gui trinh chuyén dong:
. v O a :m' {lll'lu _'
d ., =ABsiny =lsin(f—a)=Ism| ==——a =a=— (1.10)
2 4 6 [
a 2 e
L Sin— > Vi —?.'Iuill'l {J-—E]I (1.11) Vo
3y

. 1 BH— ] sin—

2b. Thoi gian tir e ném dén lac dat khoang cich cuce tiéu gitra hai bi la ) = — = —- 2 (L1 2)

Vu Yo 24inZE

G g g . § g0 2y, sl " 2y,8in2
Thai gian chuyén dong cua vit 1 via vat 21a 1, P ek va i, e (1.13)
b g

Nhin 1h§y t, > 1, nén vién bi 1 s& cham dét trude vién bi 2



; R g i 3
Pé thoa man dieu kién con chuyén dong ¢, <¢,: v, = 8l =,|el- J_H (1.14)
V3-1 2
Céu 2.
a. Theo dinh luat 11 Newton:
Vit 1 thogiatbe o a =ETT _ o T (2.1)
m, m
. A - _T

Vat 2 thu gia toe a,: a, =28 "% = ¢ . (2.2)
-0 m 2m

T LTTE . L U (2.3)
' n, 2m

Goi L 1a chiéu dai soi diy, vi diy khéng dan nén tong chiéu dai cac doan diy
khong dai.

4a__
X, +2x. +x, =L=const

a +2a,+a, =0 (2.4)
: dg 8
T (2.1), (2.2, (23) vio 2 4)taduge =T = N U — Emg (2.5)
—f—t—=

m,ony M

Thay (2.5) vao (2.1), (2.2) va (2.3) ta lan lugt ¢ duge i
X

; 3

a =g——1- . =—=g (2.6)
w L.t - 5

m,om, m,

4
a=g | T |=5e 2D
W 2. b | 8
\ m,
¢
2 4 |
a=g-—|3 f B (2.8) o
My g s -
m, my m

b. Xét chuyén dong cdc vit trong hé quy chiéu khéng quén tinh gin véi gid
MN, cac vat chju tic dung thém lye quan tinh f, =—m, a {(i=1L2.3% (29

Ta dat fT - P +_? go1 1a trong lyc biéu kién tic dung lén tirng vat va

— F‘ — -
g'=—Y=g—a (2.10)
m.

i Vx




Twong tu nhu (2.7), gia toe vit 2 thu duge trong hé quy chiéu gin gid MN 1a &, = é g (2.11)

Gia toc vt 2 doi voi dat 1a a,

a,=d,+d
3, =%(§—a'}+sf (2.12)
Tir(2.12) dé &, =0 thi a=—}I§ (2.13)
Ciu 3.
a. Ta coi mdi thanh chiéu dii 21 GG, = GG, =Isin 3.0

Vi céin bing khéng quay quanh G nén P.GG, sin y = P.BG, sina — GG, sin y = BG, sine
Isinésin ¥ =lsina —»sing = siné-sin p (3.2)
Ma y=x—(d+a) thay vao (2)

~sing =sin@-sin[ 7 (5 + )| (3.3)

Ma géc GG,A=§—£?—>5=%+& (3.4)

Thay (3.4) vao (3.3) ta dugc

1 A
—+ tan o —m {35]‘

sin & cosé

b. Viy dé chdt A nam vi tri cao nhat thi gdc e cye dai, suy ra tane dat cue dai.

Theo bit ding fhie CaubbyA 22 Lo M0 5 5.4 1 [c“sg +2 S'ng] _JE (3.6)

sin ¢ cosf sin i cost

cost)  2sind

e e

Dé (3.6) xay ra thi — cos’0 =2sin’ @ — 1 —sin*f = 2sin* @

sinf!l  cosf

sinf = A —» )~ 3573 (3.7)

NE)

¢. Ap dung tinh chit dudng trung binh, ta chimg minh duoc

AN=MN=MGE=%—>.4M=% (3.8)

Tam gidc AGM: GM~ = AM* + AG™ — 2AM .AG.cos @

— GM =%~Jl+3sin"9 (3.9) C




Tam gidc MGA c¢6 goc GMA :[

ta | 5

)

AG GM _ cosé [ +1+3sin’ @

e
sin[%—_ﬂ] sind cosfi sin

3sinf-cosf

— 08 fl = ——=
AJ1+3-sin°@

2
Theo két qua cdiu bz sind = % — cosf = Jg

(3.10)

Thay vao (3.10) ta duge =>cos fi=1= =0
Ciu 4,

a. Goi vi, v2 1an lugt 1a van toc bi 1 va bi 2 sau va cham giira bi 1 v bi 2; v3 14 viin toc bi 3 sau va cham
gitta bi 2 va bi 3.

- Xét va cham giira bi 1 va bi 2. Ap dung céc dinh ludt bao toan:

m,

+ Bao toan dong luong: my, =my, +my, =y, =y,—=—=1, (4.1)

m,
+ Va cham dan h6i nén bao toan dong ning %m, Vi = ém]n-f +ém:v§ vl =y + 2] (4.2)

n,
1_!
Thay (4.1) vao (4.2) ta dugec — v, =F“— (4.3)
—4 1]
ml
. 2 R = 2,
- Xét va cham giita bi 2 va bi 3. Tuong tw nhu (4.3) ta cling thu duoc: v, =—— (4.4)
i N
.,
; 4y,
Thay (4.3) vao (4.4) ta dugc v, = (4.5)
: My ML,
(1 —eileet —)
m m, m

. g . . LM, m, n,
Tir (4.5), theo bat dang thirc Cauchy tacé —+—22 [— (4.6)

m, m, m,
Viy dé v,cuc dai thi 22 =22 5, = fonm, (4.7)

m, o,
; 4, 4y

Khi d6 v,,,, = - - 4.8)

Imax 2
1+ 42 Jﬂl e I b £
m, ny m,
b. Goi v 13 vin tde 16n nhit cda bi 3 trude khi va cham véi bi 2, vi 1a viin tde bi 1 ngay sau khi va cham
v&i bi 2 1in thir nhit. Sau va cham bi | cling dat dén dé cao cuc dai bing h. nén ta c6



vi= v (4.9)
g s G 4
Vi trong diéu kién cdu 1 duge thoa, thi trong tu nhir (4.8) = — (4.10)
AP 0
n,
. 4 .
Thay (4.9) vao (4.10) suyra |l = —— = —L=1 @.11)

[] L [m ] m,
\J m,

—_ i 5
a. Ta co khi don nguyén tir nén hé so doan nhiét y = A

Cau 5.

- Qud trinh 2-3: 5p,V, = p.V, (5.1)

- Qud trin il A | e (5.
itrinh 3—: p (4V) ) i 5.2)

i : . 32
T (5.1)va(5.2:  V,= E‘L{, ~ 2,862V, (5.3)
7[3125
P, = 55 p, =L 74Tp, (5.4)
V. 3

b. Qua trinh 2-3: A,; = RT.In F"‘ =5p,V, In % (5.5)

|

i 1 3
Quil trinh 3-4: A,, = .j:{ pV.—pV, ] {SF":;V = Pu4Y, } =% PV (5.6)

-1

fad | L

e ! I
Quumnhd-ltA“:E(pl+p4](V|—V4}:;(2p”+pﬂ J(V, =4V, ) =—- pﬁ, A (5.7)

Téng cong trong mot chu trinh A = [Sln%—'ﬁ} .V, =2,258p.V, (5.8)
¢, Qué trinh 1-2: O, =AU, =C.(T, T}— pr, A (5.9)
—_— 32
Qua trinh 2-3: 0., = A, =5p,V, lnﬁ (5.10)
3 . B . ; B2 I 4Py |12
Quii trinh 4-1 ¢é nhiét lwong phu thude thé tich: O = Al | V- + (SEPU}V —T6p,V,
i}
35
nén Q cyc dai tai V, = el . S 4,375V, (5.11)
2{—4%}

L]
Ta thiy V, >V, . do do tir trang thai 4 dén 1. khi luén téa nhiét.
Viy téng nhiét lhu Iém nhit cua mét chu trinh

2

32 9 32
Q =0, +Q‘*1= PV, +3pV, |nm—[—+51n E}P‘M]:g’?ﬁgﬂm' (5.12)

d. Hidu sudt H =2 ~23.14% (5.13)



Cau 6.

|=x =

a. Vi thoat khi doan nhiétnén TP =T/P™ —T, =T,][£‘—'] "= T, {lj ' (6.1)
¥

[

b. Xét khoi khi xac dinh doc ong B, tai thini 4:11cm t dinh w trén doan 1-2, tai thm diém 1* =1 + At dinh vj
trén doan 1'=2". Vi khi thodt doan nhiét nén tong céng phan khi trude va sau khoi khi lam ting ndi nang va

dong ning khoi khi

Bio toan ning lwgng: A= AU + AW, (6.2) 1 T 2 2
Aty @ | |
PAV, + (=AY, ) = (U, —U,)+ ’"( —v;) (6.3) =V bV,
. 2
VH g 2 : :
= vC (T, —T 1+ (vRT. —vRT ) +—{v; —v;1=0 6.4
v (L — 1)+ RT, . 2{_ Vi) (6.4) OngB
Yl }+—(1= ) =0-C,T +%» = const (6.5)
.1 ’ R .
So sanh voi bieu thire fC,T + 5 AV =const (6.6)
Tasuvra f=1 (6.7)
¢. Tir két qua Céu b,
-
5 ] 2 7 :
SCT+ LR =BT +LV 5= B, -T)% 2L T [l] 1 (6.8)
2 2 7, iy —1 o3
A AV
d. Lugng khi thodt ra trong mot don vi théi gian g = % P’L = plL (6.9)
‘ At
fip dung cho cudi éng ngay khi vira thodt ra khéi B: ¢ = pv§ = %Sr (6.10)
n
I.—_}-
g=pS |2 L (lj -l (6.11)
RT, y—1{\ e
Am i
¥ M 5 'r o
e Congsubtcbtch p=24 -2 _lam, 1 . (6.12)
At A 2 .f_‘u 2
.'l
= 2
3 : 2 :
pelytoliPogn 18P )2 V pp [l]* = (6.13)
2 2 RT, 2RT, |uy-1 o
P P
vahigusuat H; H=—+ > H =— (6.14)
P H
5
Thay (6.13) vio (6.14) tadwoc P=~ £P0_g12 ¥ ppi(1}7 (6.15)
2RTH |py-1 o

10



SO GIAO DUC VA PAO TAO KY THI OLYMPIC TRUYEN THONG 30 THANG 4
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Dé thi c6 04 trang

PE CHINH THUC

Luu y: - Thi sinh lam méi cdu trén mét to giay riéng va ghi r6 so thir tw cdu o trang 1 cua méi to giay thi.

Cau 1. (5 diém)

MGt giot mua dugc hinh thanh va roi xuyén qua dam may. Bam may dugc tao bdi cac hat nude nho
li ti. Cac hat nude nay phén bd déu va lo ling trong ddm may. Trong qua trinh roi xudng, kich thudc giot
mua tang dan théng qua viéc nhap tat ca nhing hat nudc nho trén duong né di qua. Ta gia thiét nhu sau:

- Khong khi khong lam anh huéng dén chuyén dong cua giot mua.
- Kich thudc ban dau cua giot mua 1a khong dang ké.
- Giot mua ludn c6 dang hinh cau trong qua trinh roi.

Khéi lrong riéng cta giot mua va ciia ddm may lan luot 1a p va po,déu khéng d6i. Gia tc trong
truong tai ving khong gian dang khao sat la g va khong d6i. Xét tai thoi diém ¢, giot mua dang xuyén qua
dam may vai toc do v, ban kinh R va khoi lugng m.

a. Ngay tai thoi diém 1, khi giot mua di chuyén trong méot thdi gian dr rat ngén thi khéi lrong nude
trong ddm may nhép vao giot mua dugc mo ta bai hé thire: dm = Cpjv’ R dt,

VvOix, y va z 4 cac hé s6 khong thir nguyén, C 1a mét s6 khong phu thude vao cac tham sé khéc.

Xac dinh cac hé s x, y va z bang phép phan tich thir nguyén. Ly luén dé chimg t6 rang C = 7.

b. Trong khoang thoi gian df néi trén, ban kinh cia giot mua ting mét lwong dR, khdi lrong ting thém
mot luong dm cho béi: dm = f(p,R,dR),

véi f(p,R,dR) 12 ham phu thudc vao p, R va dR.

Tir biéu thirc xac dinh khéi lugng m clia giot muwa theo p va R. Suy ra biéu thirc ciia ham f.

- ¢ Goi téc d6 tang ban kinh ciia giot mua theo thdi gian 1a ux. Viét bidu thirc dinh nghia uz va suy ra
moi lién hé gitra v va ug.

d. Trong qua trinh chuyén déng, vi khdi lugng va ) cua giot mua cung thay d6i, nén ta khong thé
ap dung dinh luat I Newton dudi dang F = ma dé khao sat chuyén dong cta giot mua.

3vu,

Chimng minh phuong trinh mé ta gia tdc a cla giotmuacodang: a=g —-;—.

Vit ly — Khéi 10 Trang 1/4




Céu 2. (5 diém)

Mot soi day nhe, khong co dan duge ¢b dinh vao diém /
trén tuong, diém 7 cach san nam ngang doan A. Ngudi ta bude
mét vat nho S vao dau tu do cia soi day. Soi day dugc vét 1én trén
mét vat T c6 tiét dién 13 hinh thang vudng ABCD, db dai cac
canh théa mén 2A4B =2BC = AD =2h. Mit phing thing dimg
Oxy dugc chon triing véi mit phang ABCD ciia vat T nhu Hinh
2. Lic dAu, hai vat déu ding yén, diém A tring vé6i gbc toa do,
vét S nam trén san tai diém D. B6 qua moi ma sat. Hinh 2

Vit T bt dau duoc kéo dé chuyén dong theo phuong ngang véi gia tdc d@ khong dbi, huéng theo chidu
duong ctia truc Ox. Tai thoi diém ¢ > 0, d6i v6i ngudi quan sat dimg yén trong phong thi nghiém, vét nhé S
van chuyén dong trén bé mat CD cua vét T.

a. Viét phuong trinh chuyén déng ciia S. Chimg t6 rang S chuyén dong véi gia téc khong dbi.

b. Viét phurong trinh quy dao cia S. Ching t6 ring dang quy dao cia S khong phu thude vao tinh chat
chuyén déng cua T khi dugc kéo doc theo Okx.

¢. Xac dinh thoi gian @& S di tir D dén C. Suy ra vecto van tbc ciia S ngay khi vira dén C.
d. Xéc dinh téc do trung binh va d6 16n van toc trung binh cua S tir ddu cho dén khi vira dén C.

e. Sau khi dén C, vat nho S sé tiép tuc chuyén déng nhu thé nao? C6 ba hoc sinh dwa ra ba cau tra 161
cho cau hoéi nay nhu sau:
- Hoc sinh 1: vét S tiép tuc di doc theo bé mit CB dbi voi vat T.
- Hoc sinh 2: vét S chuyén dong nhu mét vét bi ném xién tir C.
- Hoc sinh 3: vét S quay tron quanh 7 dén khi ddy chung.
Hay lap luan dé xac dinh cau tra 151 nao 1a dung.

Céiu 3. (5 diém)

Mot ném 4 cb khbi lugng M, chidu rong cia day ném la d. Ném
duogc dit trén mot mat san nam ngang, mat nghiéng cuia ném hop véi san
gbc a <90°. Giira birc tudng thing dimg va mat nghiéng clia ném, ngudi
ta dit mot qua cau B co khbi lwong m = kM (k > 0). Ban dau, qua cau B &
trén ném 4 sao cho mat ném tiép xtic véi bé mat qua cau, tiép diém 1a diém
cao nhit cia ném nhu Hinh 3. Hai vat 4 va B déu 1a cac khdi dic va dong
chét, khéi tim cua ching luén ndm trong mit phang hinh v& trong qua
trinh khao sét. Gia téc trong trudng tai noi thi nghiém 14 g.

7Gi <

3.1. Trong trudong hop chi ¢ mat tiép xiic giira san v6i ném 1a nham,
hé s6 ma sat nghi giita chung 1a .

Hinh 3

a. V€ hinh phan tich luc tac dung 1én hai vat 4 va B.
b. Xé4c dinh diéu kién gitta k, @ v6i u dé hé can bang nhu Hinh 3.
¢. Bién luan méi lién hé giita k vi u & xéc dinh goc nghiéng toi thiéu o, khién hé bat ddu
chuyén dong.
3.2. Trong trudng hop tét ca cac bé mit tiép xiic déu nhin.
a. X4c dinh d6 16n gia tbc mdi vt theo k, o va g.

b. X4c dinh diéu kién giita k véi o dé ném khéng bi nghiéng khi hé chuyén dong.
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Ciu 4. (5 diém)

Tir diém 4 trén mot mit phang nghiéng goc
=10°s0 v4i mit san nim ngang, mot vién dat nén nho
c6 khéi lugng m = 150 g, duoc truyén van téc dau v,
hop v6i mit nghiéng mét géc B va v, =5 m/s. Mot
khéi g6 nho c6 khéi lugng M = 60 g duoc dit ndm yén
trén mat nghiéng tai diém B cach 4 doan AB = L sa0
cho khi vién dat nan di xubng thi roi vao trong khoi go
va dinh chit vao d6 nhu Hinh 4. Gia téc trong trudng Hinh 4
1a g=10 m/s’.

4.1. Trudc tién, ta khao st qué trinh chuyén déng cia vién dAt nan trude khi roi vao khéi gd.
a. Viét ham mb ta L theo goc f.
b. Thay d6i goc ném f = fo dé khoang cach L 1a 16n nhét. Xéc dinh goc o va khoang céch Lumax.

4.2. Cho f =20° . Khi va cham, xung luong do trong luc gy ra 1a khong déng ké, bo qua dd dich chuyén
ctia khéi gd trong qué trinh trén. Sau d6, ching ciing truot 1én, doc theo mat phang nghiéng vai toc d6 dau
u. Hé s6 ma sat nghi va hé¢ s6 ma sat truot giira khéi gb véi mét phang nghiéng 12 u, =y = 0,2.

a. Xéac dinh khoang cach L trong truong hop nay va van téc ¥ cla vién dAt nan ngay trude khi roi
vao hop cat.
b. Tinh té¢c d6 u cta hai vat sau ngay sau va cham.

¢. Tinh d6 dich chuyén ctia hdp cét va vién dan sau khi va cham cho dén khi dimg lai.

Ciu 5. (5 diém)

Mot binh chira cach nhiét, c6 dang hinh tru tiét dién
déu, duoc dat trén mot mt san nam ngang. Binh chira dugc : @)
ngan thanh hai phan bai mét vach ngéan hinh tron. Dién tich (€D Po» 4V,
va khéi lugng cua vach ngan lan luot 13 S va m. Trong hai Aoy
phan ciia binh déu chira khong khi, xem nhu khi 1y tuéng .
ludng nguyén tir. Khi trong hai ngﬁn cé'thé trao doi nhiét ) Vo (1)
v6i nhau vi vach ngén dan nhiét tot. Khoi khi thir nhat (1) | | !
gbm 2 mol nim & phan trén cta binh. Khéi khi thir (2) gom " :
1 mol nam & phan duéi ciia binh. Liic ban dau, ap suat khi ¢ Ban dau Lic sau
phan (1) 1a po, thé tich khi phan (1) va phan )ladVova Vo Hinh 5
nhu Hinh 5.

Ngudi ta lat nguoc binh dé hoan doi vi tri cua phan trén va phan dudi véi nhau. Khi trang thai can
bang cua hé thiét lap, vach ngan van song song v&i mit san, ty sb thé tich ctia khi & trén so véi bén duéi 1a
k. Khi hé ¢ trang thai can bang, nhiét do ctia khi & trang théi lac sau thay di so v&i ban déu. Nhiét luong do
vach ngan hap thu la khéng dang ké, giira vach ngan véi binh khong cé ma sat. Gia tc trong truong 14 g.

a. Xac dinh biéu thirc lién hé gitra S, m, pova g.

b. Tai trang thai cin bing liic sau, viét biéu thirc x4c dinh thé tich ¥ va ap suit p} cua khéi khi &
phan (2) bén dudi theo Vo, pova k.

¢. Hay giai thich nguyén nhan vi sao nhiét o ctia hé ¢ trang thai can bing lai thay d6i? Xac dinh ty s6
nhiét d6 lac sau 7" so v6i nhiét d6 ban dau 7T theo k.

d. Tinh gia tri cua k.
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Caiu 6. (5 diém)

Mot mol khi ly tudng don nguyén tir & trang thai (1)
c6 thé tich Vo. Khéi khi trén dugc thuc hién mét chu trinh
Carnot (12341) 1y tudng tir trang thai 1 52 >3 >4 — 1,
nhu Hinh 6, gdbm:

+ hai qua trinh déng nhiét 1 » 2 va3 — 4;
+ hai qua trinh doan nhiét2 > 3va4 — 1.

Chu trinh Carnot dién ra giita hai nguén nhiét dugc
gift & nhiét d6 khong ddi. Ngudn lanh va ngudn néng clia chu
trinh bén c6 nhiét d6 lan luot 1a To va kT, véi k> 1 1a mot hé
s6 ty 1&. Mat khac, khéi khi nay c6 thé thuc hién chu trinh
(1241)tr 1 -2 >4 — 1; chu trinh 2342) tr 2 >3 > 4 -
2. Khi khéi khi bién d6i trang thai tir (2) dén (4), hoic nguge
lai, thi 4p suét p va the tich ¥ lién hé boi biéu thic s al?,
trong d6 a la mot hé s6 ty 18 duong. Goi 7, n1 va 72 1an luot la
hiéu suat ciia chu trinh (12341), (1241) va (2342).

p

A

.}
o

Hinh 6

a. Xéc dinh thé tich V2, V3 va V4 ctia khéi khi & cac trang thai (2), (3) va (4) theo Vova hé sb k.
b. Khi bién ddi trang thai giita (2) va (4), chimg minh nhiét dung mol C cua khi 13 hing sb. Xéac dinh

nhiét dung mol C khi d6.
¢. X4c dinh biéu thirc lién hé giita 7, 71 va 2.
d. Xac dinh cac hiéu sult , 71 va 2 theo k.

---------------- £} i (O

Can bg coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI OLYMPIC TRUYEN THONG 30 THANG 4
THANH PHO HO CHi MINH LAN THU XXVII - NAM 2023
TRUONG THPT CHUYEN
LE HGNG PHONG PAP AN CHINH THUC

MON:VAT LY-KHOTI: 10

Chu Noi dung Piém
Cau 1.
Pai lucmg — tht nguyén: m—M; p,—ML>; v—LT™ va R—L 0,5
% | Phuong trinh cin bang thir nguyén: M =(M?) (L) LT 0,5
Vay x=1,y=1va z=2 0,75
Dién tich mit cit cta giot mua ludt qua ddm may 12 hinh tron S =7zR* nén C=x 0,5
Xéc dinh khoi lugng m cua glot mua “theo p VaR, suyra biéu thirc ctia ham f
b. Vim=pV = Ef:p}f nén dm =4zpR*dR 0,5
Viét biéu thie dinh nghia uz va suy ra moi lién hé gitra v va uz.
Tbc dd tang ban kinh theo thoi gian: u, = — 0,25
&
Ta c6: dm = mp,R*vdt =47pR’dR nén v= 4—puR 0.5
P ’
Chimg minh phuong trinh mo t gia t6c a cla giot mua c6 dang a= g~
D o, G, | .
d. Tacé: F=—=m—+v—va F=P=
d | di . dr " 1,0
va —a+15{E—a+§Ed—R nén PN, 5
W m dt R dt 2 R 0,
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Ciu Noi dung Diém
Cau 2
Viét phuong trinh chuyén dong cta S. Chimg to rang S chuyén dong voi gia toc
khong ddi.
Vi day khong gian nén: sg; = 57, :%ar" 0,25
Phuong trinh chuyén dong: y= %fgat2 va x=2h +{2 _4\5}:::3 0.5
a.
Phuong trinh vén tdc: v, = gm va v, =[2d2ﬁ]at 0,5
Phwong trinh gia téc: a,= —\g—ia va a, =(2—_Zi@)a 0,5
Vay vat chuyén dong véi gia toc c6 d6 16n khong ddi Ayt = aN2 -2 0,25
Vlet phuong trinh quy dao ctia "Chung to rang dang quy dao cta S khong phu thude
vao tinh chét chuyén dong clia T khi duoc kéo doc theo Ox.
2
Phuong trinh quy dao: y= x— 0,25
b. 8 b e Gl 3= \/_
Vit S chuyén d6ng trén doan thé‘ing y(x) 0,25
Phuong trinh quy dao y(x) c6 thé viét thong qua sy, va s;,, khong phu thudc vao 0%
gia toc a hay tinh chét c_huyén dong cua T trén truc Ox. ’
Xéc dinh thoi gian dé S di tir D dén C. Suy ra vecto van toc cua S ngay khi vira dén
Théi sl =222 =, fz’“ﬁ . I,GSISJE 0,25
C. a a a
Tai C: v, =\ah2 =1,1892Jah va v, =ah2 (V2 -1)=0,4926\/ah 0,25
D0 16n: v=+/ah 42 —4 =1,2872/ah va huéng (V,0x)=67,5° 0,5
Xdc dinh toc do trung binh va do 16n van toc trung binh ciia S tir dau cho dén khi
vira dén C.
Vit chuyén dong thiang khong ddi chiéu nén s = [c? [nen TDTrB = d6 16n VTTrB 0,25
d.
Quing dudng: s =/Ax’ +Ay® = h/4—242 ~1,0823h 0,25
TDTB va do 16n VITiB: 7 = %: -‘ig_ =v=v, =Jahy2-1~0,6436-/ah 0,25

Luru y: Cac yéu cau 2.3 va 2.4, néu hoc sinh m6 ta S chuyén dong thang nhanh dan déu trén y(x)véi
gia toc ag,, =2acos(67,5°)=ay2—+/2 1di tinh ton thi dugc diém t6i da.

Sau khi dén C, vat nho S s tiép tuc chuyén dong nhu thé nao?

Tai C thi v, >0va v, >0 vét S kéo cang diy. Nhung xung luc cia day lam triét tiéu
thanh phin v_, nén vat sé quay quanh / véi vén téc dau v, dén khi day bi chung.

0,5
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Ciu N¢i dung Piém
Cau 3
3.1a 0.5
Dmh Iuat I Newton trén phucrng ngang va phuorng dung
+ Qua cau 4: N,=Nsinava P,=Ncosa 0,25
+Ném B: f_ =Nsina va N, =F,+Ncosa 0,25
316 | . ) k+1
Diéu kién khong truot: f, < uN, nén tana < u TJ 0,5
Diéu kién khong 1at, xét truc qua diém tiép xtc bén phai ciia ném véi san:
Nsina-dtanaSMg%d suy ra tanzasélz 0,5
chuyén -fiQng
/ k+1
3.1¢c | Hé truot trudce néu ,u_— nén tane, —;{ T J 0,5
Hé lat tru6c néu p >—,/— nén tana, , = % 0,5
Dmh luat II Ne\wton cho moi vat trén phuorng ngang va phuong thang dimg;
+ Qué cau 4: N,=Nsina va P,—Ncosa =ma, 0,25
3.2a + Ném B: Nsina =Mayzva N, =F,+Ncosa 0,25
Phuong trinh lién két: y, =x,tana nén a, =a,tana 0,5
ktan’ & ktano
Vi S —— "  Alla wal e 0,5
| e _ gk_tan"aH “ gktan .a+1
Xac dinh dicu kién giita k véi o dé ném khong bi nghiéng khi hé chuyén dong.
3.2b Dé hé khong 1at, xét truc qua khoi tm ctia ném (vi ném c6 gia t6c):
5 0,5

1
Nsina-gdtanaJrNcosa-%dSNB-—;;a‘ suy ra tan’ o < —
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Cau Noi dung Diém
Cau 4
Viét ham mo ta L theo géc f.
. . 1
Ta co: x=vytcos(a+f) va y:vnt51n(a+ﬁ)—5gt2 0,5
4.1a | Cham san khi y=xtane 0,25
> tan(a+fB)-t 2y? sin Bcos(a +
Riisigebtle a2 =20 WO o sings(osj) 005
cosa g cosa[l+tan (a+ﬁ)] g cos’ & 2
Thay d6i géc ném B = Bodé khoang céch L 14 16n nhat. Xéc dinh 8o va Luax.
Chung minh dugc khi L dat cuc dai thi:
4.1b = 2 0.5
B=45-ZL=a0val =—0 _-2130Im ;
2 g(1+sine)
Xéc dinh khodng cach L trong trudmg hop ndy va van toc ¥ cla vién dat nin ngay
truc Kkhi roi vao hop cét.
Thanh phan vén toc: v, =v,cos(e+ ) va v, =v,sin(a + B)- gt 0,25
Thoi gian vién dan chuyén dong cho dén khi roi vao hop cat
e %o Lcosa :21.;0sm16:0,3551S 0,25
v, wcos(a+f) gcosa
4.2q | Khoang cach 4B:
x 0,25
L= =1,5270 m
coso
Vin toc cua vién dan trude khi roi vao hop cét:
+P0 16m: v= V7 + v} =4,4381 m/s 0,25
+ Huéng: (7,0x) =y =arctan 2 =12°39'49.75" 0,25
1“'I.'
Tinh toc d6 u cia hai vt ngay sau va cham.
Thanh phéan van téc: v, =vsin(a+y) va vy =veos(a+7) 0,25
Va cham theo phuong vudng goéc mat nghiéng: NAt =mv,
4.2b | Va cham theo phuong song song mit nghiéng: £, At =mv,—(M +m)u 0,5
Diéu kién luc ma sét trugt: £, Af=uNAt 0,25
Tbc d6 truot ban dau: u = "j [cos(a! +7)-psin(a+ y):l =2,6810 m/s 0,5
m
Tinh do dich chuyé'n ciia hop cét va vién dan sau khi va cham cho dén khi dung lai.
15 Gia tdc truot 1én: a=-g(sina+pcosar)=-3,7061 m/s’ 0,25
2¢ :
D6 dai doan dudng truot: s = —;‘— =0,1653 m 0,5
a
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Cau Noi dung Piém
Cau s
Xéc dinh biéu thirc lién h¢ gita S, m, po va g.
: ol x S e 2p.V, n,RT
& Vi vach dan nhiét totnén 7, =7, =T :T’ suy ra p, = 5= 2p, 0,5
2
Vach ngan can bang nén mg ( P2 - -p,)S, suy ra mg = p,S 0,5
Viét biéu th xac dinh thé tich ¥ ‘va_ ap suat 5 __ khcn khi & phan (2) ben d;xm
theo Vc, pa't-va k;
Ta co: V/+V, =5V, va E—k nén V; =V, L
b- A | 2 0 I/l.p 5 }’C +1 0,75
Ta céd: p;—p,=p, va B_hn, =2k nén p—l—— 0.75
s P =D = Vn, Py = k-1 Wi
Hay giai thich nguyén nhén vi sao nhiét df ctia hé ¢ trang thai can bang lai thay d6i?
Xac dinh 'tyrso nhiét do lac sau 77 so voi 'niuet do ban dau T theo k.
Binh chita cach nhiét nén nhiét @6 cuia hé thay doi vi c¢6 su chuyén hoa giira thé nang
: o g 5 A ; s 0,5
trong trudng cia piston véi ndi nang cua khong khi trong binh.
Khoéng khi 14 khi 1y tuéng ludng nguyén tir C, = %R 0.25
& r_pls Sk
Xét phuong trinh trang thai cho khéi khi (2 22 =
ek y @ = o0, = 3k 1) 2k ) 0.5
—V.
Ning lugng bao toan: AU, +AW, =0 nén (n,+n,)C, (T'-T)+ mg(—V‘——Z) =0 0,25
5 15 - 16k+ 11
S Vi1l-— |=—R(T'-T) thc la
aHn P "[ k+1) g B~ T 15(k+1) 0,5
Tinh gi4 tri cua k.
d. Ta cé: = i suy ra k=1,2577 (nhén) va k£ =-0,2733 (loai) 0.5

2(k+1)(2k-1) 15(k+l)
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Noi dung

Piem

hii (2), (3) va (4) theo Vo va

i

Vi khi don nguyén i nén C, = %R v y =§ 0.25
Phuong trinh Poisson: p¥” =const nén TV’ = const
: T : 0,5
Xét qua trinh 4-1: 7, =Vr""F'=K)k2 '
4
Xét trang théi 2 va 4: p=aV? nén T = %W
- 1 1 0,5
Vay: v, =7, \/7 Ve =Vik*
T,
9 3 1
Xétquatrinh2 - 3: V, = Vy\![?’: V,k =Vk? 0,25
Chimg minh nhiét dung riéng C cta khi 13 hang : s6. Xé4c dinh nhiét dung riéngC khi
do.
Ta c6: dQ = pdV +C,dT nén nhiét dung riéng: C = 4 oy +C, 0,5
dT dT
Ma p=aV?’ va T=%V3 nén dT:%VEdV
e : N 0,5
Viy C =[§+?"]R ¢ o va vo1 khi don nguyén tu ngR
Xac dinh biéu thirc lién hé giita 7, 71 va 2.
Tacé:nzi—‘—g—?}i—‘ va ,?]:1_& vérg,_:l—‘Q—"“J 0,75
12 12 Q}I
le s
Suyra (1-7,)(1-7 I Al _ =]1-
(-m)i-m) =21 s
Vay n=mn+n,-nm,
Xéc dinh céc hiéu suatn, 1 va iz theo k.
Ta c6: |Q,,|=RT,In= 9 _ ”RT Ink va |Q,|=kRT, 1n5:11kRz;] Ink
0, 6 noo
0,5
Ta co: \dei—RCAT-—RT (k-1)
1 k- Ink
Vay n=1-—va np,=1- v =]—— 5
= T e T R 0.7

Trang 6




SCIPHY PE KIEM TRA
NAM HOC 2023 - 2024

PE ON LUYEN OLYMPIC 30/4 LOP 10
Mon: VAT LY Thoi gian: 180 phit (khéng Ké thoi gian phat dé)
bé thi gom 07 trang, 06 ciu

Cau 1: Pong co phan lyc

Trong dong co tén lira, khi tao ra tir san
pham cta qua trinh d6t chay nhién liéu dworc
day nguoc véi chiéu chuyén déng cta tén lira.
Dé hiéu rang, khoi lwgng cua tén Itra sé& giam
dan trong qud trinh ting tdc. Y twdng nay
dwgc dé xuat béi nha khoa hoc vi dai nguwoi

Nga K. Tsiolkovsky cho chuyén dong cua cac

vat trong chan khoéng, vi du nhw ngoai khong

Hinh 1

gian vi try.

Ngay nay cac chuyén bay vao vii tru dd tré nén quen thudc. Sdn bay vii tru
Baikonur néi tiéng nam & Kazakhstan. Vé tinh nhan tao dau tién cua Trai DAt va phi
cong vii tru dau tién Yu. Gagarin, dwoc dwa 1én vii tru tir Baikonur. Biy gi¢' Baikonur
la mot té hgp cong nghé cao chuyén dung dé phong cac tau vii tru c6 nguwoi lai vao
khong gian, trong d6 c6 tram vii tru quéc té ISS.

Tén Itva c6 khoi lwong ban diu la m,, va van t6c cta khi phut ra so véi tén Itva cé
gia tri khéng doi 1a u. Gia thiét tai thoi diém ban dau tén lra dang dirng yén trong hé
quy chiéu Trai bat va khong c6 ngoai lwc nao tac dung 1én nd.

1. Tim van t6c v cda tén ltra nhw mot ham cta khéi lwgng m cia né. Cong thikc

nay dugc dit tén theo nha bac hoc K. Tsiolkovsky. Két qua biéu dién qua m, m, u.

1|Page


https://www.facebook.com/Sciphy2023/

2. Mot vat ¢6 khoi lwong m = 1000 kg can dwoc gia toc dén van tdc quy dao.
Hay danh gia khéi lwong ban dau cda tén ltra m,, néu gia toc roi tw do ¢ gia tri g =
9,80 m/s? va ban kinh Trai D4t R = 6400 km vau = 5,00 km/s.

Bay gior xét dén dnh hwdng cua trong treong Trai DAt 1én chuyén dong cua tén
Itra. Gia téc roi tw do g dwoc gia thiét 1a khong d6i, con téc do tiéu tén nhién liéu
u(t) = —dm(t)/dt cé thé thay doi theo thoi gian.

3. Viét phwong trinh chuyén dong cta tén Ira trong trong trwong cia Trai DAt.
Phwong trinh nay dwoc dit theo tén nha bac hoc I. Meshcherskij. Pap an biéu dién
quam,v,u, g, i.

Trong phéan ti€p theo gia st van t6c khi phut ra u c6 hwéng toc roi tw do g, va
van téc ban dAu cda tén Itra bang khong.

4. Tim ham t6c do tiéu thu nhién liéu u, (t) theo thoi gian t dé tén Ira c6 thé tri
lo Itrng tai mot do cao nao do6. Pap an biéu dién qua m,, u, g,t.

Gia str biy gi¢ toc do tiéu thu nhién liéu u khong doi theo thoi gian va u >
tse ().

5. Trong trwong hop nay tdc do tén ltva phu thudc vao thoi gian t theo dang:

v(t) = At + A, In(1 + A3t),

Trong d6 Ay, A,, A; 1a cac hang s8. Tim biéu thirc clia A,, A,, A3 theo cac dai
lwong my, u, g, U.

6. Gia thiét khéi lwong ban dau my, va khoi lwong tén Ira khi hét nhién liéu 1a m.
Tim d6 cao cwc dai H,,,, ma tén ltra c6 thé dat t&i va xac dinh toc do tiéu thu nhién
liéu t8i wu p,y¢. Pap an bi€u dién qua my, m, u, g.

Huwéng dén giai
1. Xét chuyén dbéng cda tén lira trong hé quy chiéu riéng - hé quy chiéu quan tinh
chuyén dong twong déi véi hé quy chiéu trai dit véi van toc bang van tdc cla tén Ita,
tirc 1a hé quy chi€u quan tinh ma tén ltra dirng yén tai thoi di€m. Goi khéi lwgng cia
tén Itra tai thod diém t1a m, khoi lwgng khi phut ra la dm véi van toc u, van téc tén lira
thay déi dv sau khodng thoi gian dt . Khi d6 dinh luat bao toan déng lwong c6 dang
mdv — udm =0 (D
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Trong co hoc c6 dién , dd bién thién van téc cta tén ltra trong hé quy chiéu Trai DAt
phai bang do bién thién van tdc tén lra trong hé quy chiéu riéng , do hé qua phép
bién d6i Galileo. Do d6 phwong trinh (1) c6 thé gidi véi dieu kién ddum = mgyvav =
0. Ta thu dwoc cong thirc Tsiolkovsky:
v=u ln( ) (2)
2. Ta biét van toc vii tru cip I & d6 cao sat mat Datla:
v =+/gR (3)
Khi d6 tir (2) dé dang tim dwoc khdi lwong ban dau cua tén Itra:
my = mexp (E) = 4.87.103kg (4)
u
3. Néu tén lra chiu tic dung cia ngoai lwc F, thi trong hé quy chi€u riéng tong dong
lwgng sé bién thién va phwong trinh (1) dwgc viét lai & dang :

mdv — udm = Fdt (5)

dm —
Hay st dung ki hieuu = — I ta c6 thé viet lai

W ey (6)
Mag — 5 TR

Str dung nguyén li twong d6i Galileo, phwong trinh nay khong thay do6i dang cua né
khi chuyén sang mot hé quy chi€u quan tinh bat ky. Pay chinh la phwong trinh
Meshcherskij. Thay F = —mg ta thu dwoc:

m— = —mg + uu (7)

4. D€ tén Itra treo lo 1trng & d0 cao khong doi, ta cin c6 v = 0. Thay v = 0 vao phwong

trinh (7) r6i dao ham theo thoi gian ta cé

du
—Hg =—-u(8)
Tir day két hop véi didu kién diu m(0) = T"g ta thu dworc:
ut) =——e 4 9)

5.Thay v(t) = At + A, In(1 + A3t) vam = my — ut vao phwong trinh (7)
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Ta co:
A; = —g (10)
A, =—u(11)

u
A; = —— (12
2 =~ (12)

6. Van t6c toi da dwoc khi nguyén liéu chay ngay tirc thi, khi dé céng cta trong luc sé
la tdi thi€u. Nhw vay toc d6t chay toi wu la
Mope = 0 (13)
Vi lwc trong trudng chwa kip tadc dung nén van tdc tén Itra c6 thé tinh dwoc bang cong
thirc Tsiolkovsky (2)
v=uln (%) (14)
Nhuw vay do cao ma tén ltra t&i dwoc
2
H,_. = ;—g In? (%) (15)

C4u 2: Pong luc hoc chit diém

Phin 1: o

Nhuw hinh vé bén, thanh nhe cttng (khoi lwong cia né cé A

thé coi bang khong) c6 thé quay tw do trong mit phang

thang dirng quanh truc nam ngang nhan di qua diém 0. Hai
qua ciu nhd 1 va 2 (c6 thé coi la chit diém) cé khoi lwong
2m va m dwoc xau trén thanh thang. Hé s6 ma sat nghi giira Hinh 2a
cac thanh va cac vat déu bang u = %. Lac dau thanh & vi tri
nam ngang, cac vién bi 1 va 2 dat gan vi tri A va B & hai dau cua thanh twong ¢ng. Tha
hé tw do tir vi tri thanh ndm ngang v&i van téc ban du bang khong. Xac dinh

1. Vi tri khi vién bi 1 r&i thanh (biéu thi bang géc gitra thanh va dwdng nam
ngang khi bi 1 r&i thanh)

2. Vi tri khi vién bi 2 r&i khoi thanh (biéu thi bang gdc gitra thanh va dwong nam
ngang khi bi 2 r&i thanh).
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SCifPhv

Biét cac vién bi c6 thé trrot doc theo chiéu dai ctia thanh.

Phén 2: Nwéc song sanh

Trong mot cudc thi nghiém vé chat 1éng ngwdi ta lam
thi nghiém trén mot chau hinh 1ap phwong day hinh vuéng
dai L = 0,3mva d6 nwéc caol = 0,2 m. Ban dau lac nhe

theo phwong song song véi 1 canh cua day cho nwéc

nghiéng géc @ = 10° sao cho chiu vin dit ngang, roi dé Hinh 2b
cho nuwéc tw do chuyén dong (hinh 2b). Tinh van t6c cta
nwéc khi mwe nwéc ndm ngang (coi rang lic muwc nwéc
nam ngang tit ca phan ti nwdc diéu chuyén dong véi cung
van téc va boé qua moi ma sat ). Cho g = 9,8 m/s?.
Huwéng dan giai
Phin 1:
Xét tai thoi diém bAat ki, thanh hop véi phwong ngang mot géc 6 va cé toc db goc w.

Theo dinh ludt bao toan co nang ta cé:

2mglsinf —mglsin 6 = % (m + 2m)w?1? = %ma)zl2
Suy raw = 2gsinf
31
Cac luc tac dung 1én vat nhw hinh vé. Gia t6c goc cla
thanh:
2mgl cos 8 — mgl cos 8 = 3ml?y
Suy ra:
__gcosb
T
Xét vat 1:

1 — 2mgsin 0 = 2mw?l - f; = —mgsinf
3

Va:
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4
2mgcos@ — N, =2mly - N, = §mg cos 0

Xét vat 2:
. 1 :
mgsin0 — f, = mlw? - f, =§mgsm0
Va:
4
N, —mgcos8 =mly - N, =§mgc050

Luc do hai vat tac dung lén thanh nhw nhau, f; > f, nén vat 1 truot va roi thanh
trwdce tai vi tri goc 6, voi diéu kién:

f1 = uN;

I8
Suyra:0, = 3

Sau khi vat 1 roi thanh, vi thanh nhe nén khong con twong tac gitta vat 2 va thanh.
Vit 2 chuyén dong ném v&i vin toc dau v, va géc ném hop véi phwwong ngang goc 0,

thda man:

Chon hé truc toa do nhw hinh vé. Ta c6:
x=—lcosB; +vycosbf,t

. . gt
y=lsm91+vosm90t—7

Vit 2 roi thanh khi:

12 =x2%+y?

Thay vao ta dwoc phwong trinh cua t:

Giai ta dworc:

6|Page


https://www.facebook.com/Sciphy2023/

t_3+¢ﬁ l
= p

Lic muc nwdc nam ngang ta c6 trong tAm G, cach day b

Vé’l tan 92 = % - 92 = 78,190

Phin 2: Nwéc séng sanh

x0=§=0,1m

Lac chit 1ong nghiéng mot goéc a thi trong tim G lic nay E

cach day mot doan x L
Tam chia ra thanh 2 phin nwéc ABC va ACNM c6 khoi lwong va khodng cach trong
tam so v&i day la (ml, XGl), (my, Xg,)

Khoi lwgng 1an lwot la:

==Lt
my > an a
Ltana
m, = L(l - )
2
Toa do6 khéi tAm Ian lwot 1a:
Ltana Ltana Ltana
xGl =L — 2 + 3 == l - 6
1 Ltana

Toa do cua trong tam G la:

mqXg, + myXg,
xG ==

m

Bao toan co ndng cho 2 vi tri cAn bang va vi tri nghiéng géc a

Chon thé nang & day binh, ta co:
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1
0+ mgxg = Emvg + mgx,

Suyra:v, = m ~ 0,107 m/s

Cau 3: Cac soi day

Mot hé bao gdbm mot mat phang nghiéng va hai soi diy, mot ngan, mot dai, [am
tir cung chit liéu mém va khong dan. Do day cda hai soi ddy khong dang ké.

Phin 1:

Trong phan dAu cla ba thi nghiém ta dung s¢i diy ngin.

1la. Pt s¢i diy 1én ném nhw hinh 3a. Khi géc nghiéng ctia ném v&i mat phang
ngang la B, soi diy treot déu theo mat phang nghiéng. Tim biéu thirc clia hé s6 ma
sat gitra s¢i diy va mat phang nghiéng.

1b. Gir goc B van nhuw & ciu trudc, con sgi day vat qua dinh ném nhw hinh 3b.
Xac dinh ty s6 chiéu dai f; ciia phan day treo lo lirng dé sgi day bat dau truot.

1c. Pat hé nhw hinh 3c. Hé s6 ma sat trwot & ca hai ném la nhw nhau va c6 gia tri
giong nhw & y 1a. G6c & dinh ném la nhw nhau va c¢é gia tri « = §/2. S¢i da dat doi

xtrng. Xac dinh phan day tdi da treo lo lrng d€ hé van con can bang.

B p a a

Hinh 3a Hinh 3b Hinh 3¢
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Phin 2:
(' phan nay ta dung soi day dai.
L L

Hinh 3d

2a. Soi day rat dai dat bén trong hop A, diu kia luén qua mdt rong roc ly twéng
Soi diy cé thé trwot va roi vao hép B, nhw trén hinh 3d. Hai hop dat & do cao khac
nhau Ah = H — h. Hay giai thich tai sao, sau mot khoang thoi gian, van téc soi diy sé
12 hdng s8. Tim gia tri van toc nay.

2b. Soi day (& y truwdc) dwoc lubn qua hai cai vong nho dé khéng chuyén dong
sang ngang. Ban kinh rong roc la R. Hay xac dinh gia tri ln nhit cta van tdoc khong
doi & trén dé soi day co thé tregt qua rong roc.

Huéng din giai

1a. Dé dang tinh dwoc u = tgp

1b. Diéu kién cin bang: fymg = (1 — f)mg(sinf + ucosp)
2sinf
1+ 2sinf

Suyra f; =
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1c. Diéu kién cin bang ctia phan day treo khong nam trén ném 2T sina = fmg
Diéu kién can bang ctia phan diy nam trén mit ném :

1-f 1-f
T + —5mgsina = ——umgcosa

Gii ra ta duoc f = tan® a

2a. Van t6c 1a hang s6 bdi vi sau moi khodng thi gian At, mot doan day chiéu dai
Al lai dwoc kéo vao chuyén dong, khéi lwong ctia né phu thudc vao van téc va su thay
doi dong lwong Ap .

A
Qua trinh nay can luc can: F = A—lz

2gH = Agh + 2P
gH = Agh +4

Trong dé A 1a khoi lwgng ciia mét don vi chiéu dai day
Trong khoadng thoi gian At, doan diy kéo vao chuyén dong Al, va khéi lwong la Al =
AvAt.

, . » A
Van tdc cua né thay doi tir 0 dén v, nén AL = \v?

Cubi cung v = \/m

2b. Soi day sé trwot khoéi rong roc néu miu diy & ngay trén dinh ctia n6 khéng nén
1én rong roc (ap luc tai thoi diém nay bang khong ). Luc quan tinh li tAm sé& can bang
v(i trong lwc va thanh phan thang dirng cla lwc cang diy. Rong roc li twdng va soi

day chuyén dong déu, lwc cing c6 gia tri bang trong lwgng cia phan day treo (H).

Dinh luit hai Newton cho phwong hwéng tim ctia mau day :
10| Page


https://www.facebook.com/Sciphy2023/

siny )
YARg + ZTT = Agvi + N

Khi m4u day vira bat dau trot, N = 0. Ngoai ra, vi phan diy bén phai chuyén dong
déu,nén T = AHg.

St dung diéu kién géc nhd: sin r_Y

2 2
Thay vao trén ta dwgc v, = /g(R + H)
Cau 4:

1. Mot vat dwoc coi 1a chit diém
duoc ném di véi van t6c ban dau v, tai Yt
goc O trong hé truc toa do Oxy & noi ¢

gia toc trong trueong g, biét quy dao cua

_——————

vat nam trong mit phang Oxy. B6 qua JPie .
moi strc can ctia khong khi. 4
la. Thay doéi goc ném véi diéu kién
0]
van toc ban dau khéng do6i, chirng minh .
Hinh 4a
rang toa dd muc tiéu cia chat diém théa man phwong trinh:
v:  gx?
y= 29 2v¢

1b. Cin ném vt l1én dinh cdia mét toa nha hinh cau ban kinh R nhu hinh 4a. C6
thé tuy y lwa chon vi tri ném (nhung van théa min y = 0) va géc ném. Xac dinh van
téc ban ddu nhoé nhit sao cho vat khéng va cham véi toa nha tai bat ki diém nao khac
muc tiéu.

2. Nguwoi ta dit trén mit ban ndm ngang, nhan,
mot co hé gbm mot thanh manh khéi lwong khong

dang ké, dai 21 dwoc gin cac qua ciu nho B, D va C

@®°c
®
o

c6 cung khoi lwong m & hai dau thanh va trung diém

cia thanh. M6t qua cidu nhé A cé khoi lwong M T
chuyén dong véi van téc v, cho trwéc theo phwong Hinh 4b
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vudng goéc véi thanh va va cham hoan toan dan hoéi véi qua ciu B nhu hinh 4b.

2a. Tim vén toc clda qua cau C ngay sau va cham.

2b. Tim van tdc clia qua cau B va D ngay sau va cham.

2c. Tim diéu kién gitra khoi lwong cac vat dé xay ra va cham lan thir hai gitra qua
cau A va mot trong cic qua ciu B, C, D cia co hé (hé thanh manh va ba qua cau B, C,

D). Tim quidng dwong qua cau C da di dwoc trong khoang thoi gian gitra hai lan va

cham.
Huwéng dén giai

la. Goi géc ném la a, ta c6 phwong trinh chuyén dong cuia vat:

X =vycosat

£2

{y=vosinat—g—

2
2 2
g 2 2 gx
S y=—7T———Xx"+tana.x=——_——=tan“a+xtana — —
Y 2v§ cos? a 20§ 20§

bay l1a phwong trinh bac hai d6i véi tan a. Piéu kién dé phwong trinh cé nghiém la:

2qgx> x?
A= x?%— gz <y+g—2>20

2 214
2 2

vy gx
S Yy <-——73%
uyra:y <z 202

1b. Do tinh thuan nghich cia quy dao va dinh luat bao toan
nang lwong nén ta cé thé chuyén vé bai toan tim van téc nhé
nhit cia vat dwoc ném tr dinh tdoa nha sao cho khéng va
cham vé&i toa nha tai bat ki diém nao khac. Xét hé toa dd nhw
hinh vé.
b€ v; nho nhit thi quy dao ctia vat phai tiép xdc vdi toa nha
tai mot diém. Khi d6 ta c6 hé phwong trinh sau phai c6
nghiém duy nhit:
v:  gx?
TR
x*+ (y + R)? = R?
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Gia tri nho nhit cda v, dwgc xac dinh théng qua gia tri nho nhit cta v, theo hé thirc:

gR
Vomin = /vlz +4gR =3 /7

2a. Vi qua ciu C nam & khéi tAm cta hé gdm ba qua ciu B, C, D nén van t6c cia qua
cau C ciing chinh 1a van t6c khéi tAm cta hé. Goi van téc ctia cdc qua ciu A, C ngay sau
va cham lan lwot 12 v,, v, cing phwong véi van téc ban dau v, cia vat A.
Theo dinh luat bao toan dong lwong, ta co:

Mvy, = Mv, + 3muv, (1)

Vi va cham la hoan toan dan héi nén theo dinh luit bao toan co nang:

%Mvg = %Mvj +%(3m)v§ (2)
Giai hé (1), (2),tacé:
4M
Ve = mvo hoacv, =0
Vi khéi tam khong thé ding yén sau va cham nén loai nghiém v, = 0
Vay ve = ﬂvo
5M + 6ém

2b. Goi van tdc cuia cdc qua cau B, D ngay sau va cham lan lwot 1a vg, vp. Chon tim ctia
momen dong lwong tai diém c6 dinh trén méit ban va trung véi vi tri qua cau B. Theo
dinh luat bao toan momen dong lwong ctia hé trwéc va sau va cham :

0 = mlv, + 2mlvy (3)
(momen dong lwong theo chiéu kim dong h6 dwoc quy wéc la dwong)
Vi thanh 1a thanh ctrng nén van t6c cta bi B va D so véi bi C phai bang nhau vé do 16n
va nguoc hudng:

Vg — V¢ = Ve — vp (4)

Giai hé (2), (3), (4) ta duwoc:

13|Page


https://www.facebook.com/Sciphy2023/

10M

=—_—7
5M + 6m
oM (5)

“SM+6m'°

2¢. Tr (1), (2) ctia y 2a, ta xac dinh dworc van toc ciia qua cau A sau va cham:
S5M — 6m

“5M+6m "

Sau va cham, do co hé (gom thanh ci*ng va ba qua ciu nhé B, C, D) khéng chiu tac

VUp

Vp =

Va

dung cua ngoai lwc nén khoi tAm ctia hé, tirc qua ciu C sé chuyén dong déu véi van
toc
4M
Ve =——"—
€T 5M+6m

Trong khi d6, tir cAc phwong trinh (4), (5) ta thiy sau va cham hai qua cidu B va D sé

v, da dwoc xac dinh & cau 2a.

chuyén dong tron quanh qua cau C theo huwdng ngwoc chiéu kim dong ho (xét trong
HQC gan véi C) vdi van tc goc khong d6i w c6 do 1om 1a
UB - UC _ 6M UO

|  S5M+6ml

biéu kién dé xay ra va cham lan thir 2 gitra qua ciu A va co hé 1a qua ciu A phai dirng

w =

yén so v&i co hé, twong (ng véi diéu kién:
Vg = V¢
—->5M—-6m=4M - M = 6m
Lic nay, do bi B va D chuyén dong tron xung quanh bi C nén thanh quay mét goc
trude khi xay ra va cham lan thi 2. Thoi gian gitta 2 14n va cham la:

t_n_5M+6mrcl
T w 6M v,

Quang dwong qua cau C di dwoc trong kKhoang thoi gian nay la:
d = vct = —7l'l
Cau 5: Nhiét hoc
1. Mot chat khi 1y twong & trang thai ban diu ap suit p,, dwoc dan dang nhiét
téi thé tich V, = 3V;. Sau d6 khi dwgc nén doan nhiét tré vé thé tich ban diu, ap suit

sau khi nén 1a p; = 33 p,,.
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a. Tim ap sut p, cia khi sau khi ddn né& va cho biét khi 1a don nguyén t ,ludng
nguyén ti hay da nguyén tw ?
b. Cho biét dong nang trung binh cia mo6t phin t& khi & trang thai cudi so v&i
trang thai diu thay d6i nhw thé nao ?
2. Mot chat khi Iy twdng cé ndi nang ty 1€ vai tich
cua thé tich va ap sudt cia khi theo biéu thirc: U = kpV (k

12 moét hang s6 dwong), thuc hién mot s6 qua trinh (Hinh
5). Cac doan 1 - 4 va 2 - 3 1a cac qua trinh dang 4p; cac
doan 1 - 2 va 3 - 4 1a c4c qué trinh dang tich. Piém 5 1a

giao ctiia cac duwdong chéo hinh chit nhat 1 - 2 - 3 - 4. No6i

ning cda khi tai hai diém 2 va 4 1a nhw nhau. Biét rang  [---7 A

hiéu suit chu trinh 1 - 2 - 3 - 4 - 1 1a n = 2/9; nhiét ' -

lwgng truyén cho khi sau chu trinh nay 1é6n hon céng thuc
hién l1én khi trén doan 4 - 11a § =9 lan. Hinh 5
a. Tim k.
b. X4c dinh hiéu suit chachutrinh1-2-3-4-5-1.
Huwéng dan giai
1a. Ap dung Ian lwot cac phwong trinh dang nhiét va doan nhiét, ta cé:

poVi = p.Vy; szzy = p3V1y

R =P0V1=@
b2 _Vz 3
_ _ /AN 4 2
véVZV1=&V1y1_>(_2> =&—>y=——>l=—=6
Po v Po 3 y—1

Vay khi 1a khi da nguyén ttr
1b. Ta c6: Dong nang trung binh ciia mét phan ti khi chinh la ndi nang cta phan ti khi do:

w. U V.
Suy ra 233 B33 _qus
w, U piWy

Vay dong niang khi & trang thai cudi gdp 3'/2 so véi trang thai ban dau.
2a. Goi 4p suit trong cac qua trinh dang 4p 1 - 4 va 2 - 3 1a p, va p,, thé tich trong cac
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Y. - 5w

qué trinh dang tich 1 - 2 va 3 - 41a V; va V,. Vi ndi nang tai cic trang thai 2 va 4 bang
nhau nén theo diéu kién bai toan, tacé: U, = U,

|4
—>kp2V1=kp1V2—>%=V2=a
1

Cong cta khi sau chu trinh: 4,341 = (p, — )V, — V1) = (a — 1)?p,V;
Q12 = AUy, = k(p, — p)Vy = k(e — Dp,V;

Q23 = Apz + AUz = pp (Vo = V) + kp,(V, — V1) = (k + 1)(a — Dap,V;
Nhiét lwrong ma khi nhan vao:

Q12341 = Q12 + Qp3 = (@ — D[k + a(k + D]p, V5.

_ 12341 _ a—1
Q12341 k+alk+1)

Cong thwc hién 1én khi trén doan 4 — 11a: Ay, = p,(V, = V) = (a — D)p, V3
B&ivi Qiz341 = fAss 2 k+alk+1) =p(2)
p(l—-n)—-1 3

Hiéu sudtciachutrinh1—-2-3—-4—1:p

(1)

Tw (1), (2 k=———=—; a=3.
tr (1), (2) suy ra 2118 5 @
2b. Hiéu sudt cda chutrinh1-2-3-4-5-1:
T] :A,123451
Y Qugzas:
7 ’ 3 ! 3 2
Trong do: Aj;3451 = ZA12341 = Z(a — 1)*p,Vy = 3p, V3

Q123451 = Q12 + Q23 + QIS

Xét qua trinh 4 — 5, 4p suat phu thudc tuyén tinh vao thé tich theo cong thirc:
p=p1+p2—&V=a+bV
Vi

dQus = pdV +dU = (a+ bV)dV + k(a + 2bV)dV = [a(1 + k) + b(1 + 2k)V]dV
Khi nhian nhiétkhi dQ,s = 0madV <0-a(l1+k)+b(1+2k)V <0

al+k) (A+a)(1+k) 5
VZ_b(1+2k)_ (1 + 2k) 1 =50
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+ 2" 1244
- Q4 = f [a(1+ k) + b(1 +2k)V]dV = 2

Vs

37 6
Suy ra Q13451 = Q12 + Q3 + Q45 = 7101‘/1 >N = 37 ~ 16,22%

Cau 6: Nhiét hoc

A
Y
Y

Mot pittong lam bang vat liéu dan nhiét t6t ndm &

gitta mot binh dwng hinh chit nhat c6 twong cach nhiét.

Bén trai pittdng c6 mot khoi khi thé tich V, bén phai
Po
pittong c6 mot khoi khi cung loai thé tich V,/2, ap suit

v

Po = 76 cmHg va mot cot thiy ngdn cao h = 38 cm. Téng
chiéu rong ctia bé (khong tinh chiéu day cua pit-tong) la
2h, chiéu cao ciing 1a 2h. C6 mot s¢i dét gan sdn, ngwoi ta Thity ngan

tr tir lam néng khi ngdn bén trai. Nhiét d6 ctia cac chit khi

la nhw nhau & moi thoi diém. Hinh 6
Do dich chuyén cuwc dai cta pit tong la bao nhiéu néu
khéng tinh dén sw né vi nhiét cia thdy ngan, cia binh va
cua pit tong?
Huwéng din giai
Goi ap sudt ban dAu cta khi & phan bén trai bang

-

p1, 4p suit & mat thoang thily ngan 1a p, va 3p,/2

& day. Goi yh la chiéu cao cot thiy ngén tai thoi

diém batky (y < 2),11a chiéu siu cta piston.

2h =
Luc tac dung lén piston la: g

yh

y*h? +
(po + x)ldx = (poyh + >l | 2731

F: =
fpdS >

0

yh
- F = (po +7>yhl

Can bang luc cho piston, ta c6:
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5 9
P 2hl = polh + 7 polh > Py = 2P0
Vi nhiét do ctia khi hai ngin luén bang nhau. Goi ny,n, 1a s6 mol khi trong ngin trai
va ngan phai, ta cé:

ny  pi2lh* 9

n; - poh? 4
Sau khi bat thiét bi cip nhiét, khong khi (va cung v&i n6 la thuy ngan) & nira khong
gian bén trai va & phan bén phai tir tir néng 1én. Ap suit khong khi ting 1én & ca hai
phia va piston di chuyén mot khoang cach xh. Thiy ngin khi dé c6 d6 cao yh, nhw thé
hién trong Hinh vé.
Vi piston chuyén dong chAm nén hop lwc tic dung 1én piston bang 0

Ap dung dinh luat Il Newton, ta cé:
2
y y
2palh = p3(2 — y)lh + (p3 + ZPO) ylh = p; =3 + 5 Po
Do thé tich thiy ngan khong doi nén: y(1 —x) =1
Twr phwong trinh Claperon - Medeleep ta co6:

2p,(1+x) ny 9

p3(2—y)(1 —x) _nz 4

T nhitng phwong trinh trén ta tinh dwgc ap suit cda khi theo x:

B 9(1 — 2x)
P2 =801 —2)2(1 — 26x) °
1+x
Ps

T —x)2(1—26x)"°

Né&u x ting tir tir bat dAu tir 0 thi 4p suit cua hai phan khong khi tang dan, va trong
trueong hop bién x — 1/26 ca hai déu tién tdi vo cuing, trong khi thé tich va chiéu cao
cua coOt thiy ngan van hiru han. Piéu nay c6 nghia la piston chi c6 thé di chuyén mot
khoang 16n nhat x,,,, = h/26 = 15 mm v&i bat ky sw gia ting nao vé ndng lwgng hé

théng.
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SG GIAO DUC VA PAO TAO  KY THI OLYMPIC TRUYEN THONG 30 THANG 4

'I[r}::r{ (;‘A RIA - VONG TAU LAN THU XXVIII - NAM 2024
Lf(:; THPT CHUYEN Ngay thi: 06/04/2024
E QUY BON MON THI: VAT LY - KHOL 10

THOI GIAN: 180 phit
- Hinh thirc 1am bai: Ty luin
PE CHINH THUC D thi o6 04 trang

Leew y'z - Thi sinh 1dm mai bai trén mét 6 gidy thi riéng va ghi rd bl 56 mdy & trang | ciia mdi té gidy thi

Bii 1: (5 diém)
1. Mot khoi g8 hinh try ban kinh R duge dat nim
trén mit phiing ngang. Mot con dé & trén mat oe—R
phing ngang dang tim cich nhay qua khéi gd
(Hinh 1.1). Mat phiing quy dzo con dé vudng géc s

véi trye d5i ximg cua khéi g8. Bo qua sirc can

Hinh 1.1

khong khi. Cho gia tée trong truémg 14 g.
a. Con dé phai nhay véi tSc d nho nhit bing bao nhiéu dé qua duoc khoi gb?

b. Xéc dinh géc nhay khi d¢.
2. Trong budi thir nghiém bén tén lira, ngay khi phat hién & Vv
khoang céch L mét may bay muc tidu dang bay vdi tée do V ‘_ e
theo phuong ngang thi tir miit ddt ngudi ta da cho phéng di Y

mot qua tén lira (Hinh 1.2). Hé thong diéu khién tén lim L>

trong qua trinh bay ludn dam bao dé vecto vén toc tén lira o

Jubn hudéng vé méy bay va téc d§ tién téi gin may bay 1a w&

khong d6i, dong thdi ngay tai thei diém xuit phét toc 45 clia Hinh 12

tén lira ciing bing V va ¢6 huéng hgp véi mit dét mot gée

a. Coi khoang céch L 13 di 16n dé c6 thé xem tén lira va méy

bay nhur céc chat diém.
a. Biét riing tén lira bin tring mdy bay diing & vi tri ngay bén trén thiét bi phong, Hay

xéec dinh goc a, tir 46 suy ra thoi gian tir lic phong cho t6i khi tén lira tiéu digt may bay.

b, Hoi tén lira ¢6 van tde biing bao nhiéu khi né dang bay huéng thiing dimg 1én trén?
¢. Vin the tuong ddi giira tén 1 va méy bay 1n nhét bing bao nhiéu?

Hwéng dan giai
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1a. P& con dé& nhay v&i tdc d6 nhé nhat ma qua dwoc khéi gb thi con dé phai tiép xic

khdi go tai 2 diém AB nam trén khéi gé nhw hinh vé

Goi goc hop véi vecto van toc con dé véi phwong ngang tai mat dit va tai A lan lwot 1a
a va B; van toc twong rng la v, va vy.
Vi A va B c6 tinh d6i xrng trén dwong parabol nén

_ 2v;sinf 2v,sinf

tyg =—— > AB =v,cosfB .t =v;cosf.

gR

Lai c6: AB = 2Rsin 8 —» v? =
' g Y7 cosp

Ap dung dinh luat bao toan ning lvong (mdc thé ning tai mat dat)

1 1
Emvé +0= Emvl2 + mg(R + R cos )

R 1
- v = v + 2gR(1 + cos B) =C§TB+29R(1+COSI>’) = gR (W+zcosﬁ+2)

] 1
Ap dung BDT Cauchy: w +2cosf = 2V2

Suyravy = \/ZgR(l + \/E)

D4u "=" xay ra khi va chi khi =2cosf > cosf =—

1
cosf3 V2
1b. Vi van t6c ctia con dé trén phwong ngang khong déi nén: v, cos B = v, cos a

vicosf 1

- a=67,5°
\/zﬁng ++/2)

Suyracosa =

Vo

2a.
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a. Con dé phai nhay véi tde dd nho nhét biing bao nhiéu dé qua duge khbi gd?
b. Xéc dinh géc nhay khi d6.
2. Trong budi thir nghiém biin tén lira, ngay khi phét hién &
khoéng céch L mdt may bay muc tiéu dang bay véi tée 4 V
theo phuong ngang thi tir mit dét ngudi ta d4 cho phong di
mjt qua tén lira (Hinh 1.2). Hé thong diéu khién tén lira
trong qua trinh bay luén dam bao dé vecto van téc tén lira

Jubn hudng vé may bay va téc d§ tién t6i gin may bay la
khong dbi, ddng thoi ngay tai thoi diém xuit phét tdc 4§ clia Hinh 1.2
tén lira ciing bing V va c6 huéng hop v6i mit dit mot gée
a. Coi khoang céch L 14 di 16n dé c6 thé xem tén lira va mdy

bay nhur céc chat diém.
a. Biét ring tén lira béin tring mAy bay ding & vj tri ngay bén trén thiét bj phéng, Hay
xéc dinh gbe @, tir 46 suy ra thoi gian tir lic phong cho t6i khi tén lira tiéu diét may bay.
b, Hoi tén lira c6 vin tbe biing bao nhiéu khi né dang bay huéng thiing dimg 1én trén?
¢. Vian tbe tuong abi gitra tén lra va méy bay 16n nhét bing bao nhiéu?

Tdc do tén Itra tién gan téi may bay la: v, = V(1 + cosa) = const

Goi s la khodng cach gitra tén llra va may bay tai thoi diém bat ky

T o6 ds . fo ds L )
. = - = —_,
40P dt , dt V(1 +cosa) @

Thoi gian tén lira chuyén déng tir lac phat hién dén lic va cham la:

Lcosa

T = 2
=0
V5-1
T (1),(2) suyracosa = - a ~51,8°
V5—-1L
-T= —
2 v
2b. Khi van tdc tén lra hwdng thang dirng 1én trén thi chinh bang van tdc tién gan tdi
may bay la
V5 +1
Vig =V +cosa) = 5 |4
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2c. Tai thoi diém bat ky, van toc tén ltra hop véi phwong ngang géc B

Tdc d6 twong doi gitta may bay la tén ltra la:

Vig = \/vf + (VsinB)? = \/Vz(l + cosa)? + (VsinB)? < \/Vz(l + cosa)? + V2

5++5
= Vtamax = 2 4
n /)
Diu" = "xadyrakhi g = 5 tirc tén Ira hwéng thang dirng 1én trén

Huéng dan giai
Xét 1 cung do6 dai ds, géc & dinh la da

) dy 2 1
Taco:ds = |1+ (—) dx = Rda
dx

dx
—)R=\/1+f’2.a

dy , Jda .
tana—a—)(1+tan a)a—f

da f"
- — = 5
dx 1+f'
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3
1+ ()2
Suy ra R =(f—']j)

inh cong R i n6 dang & vi tri M c6
in kinh c : _ quy dao & 6 trong qué trinh

rong ma khong bi trugt.
2a. Phwong trinh quy dao cua 6 to la:
_(2m :
y = Asin (Tx) = A sin(wx)
2b. Ban kinh R(y) ctia 6 t6 la:
3 2

_ (1 + A%w? cos?*(wx))2 (1 + w?(A? —y?))?

B Aw?|sin wx| B w?|y|

A ~ . A 7 = 7 . 1 l2
Nhén thay R(y) nghich bién véi |y|, tlrc R, tai |y| = A = Rpin, = A 174
2c¢. D€ 6 t6 chuyén dong déu doc theo mat dwong ma khong bi trwot thi

fmsn = fue
, muv?
tc, fins = R < umg

lZ
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Vay toc do toi da clia 6 t0 la: vy,qy =
Bai 3: (5 diém)
Mat vat duoc chu tao bai mot qua ciu ddng chét ban kinh R, c6 ghn cb dinh mot thanh
ménh c6 dudng kéo dai di qua tim qua cAu. Khoang cdch tir tim qua cdu dén diem C1a L.
B qua khéi lugng ciia thanh.
a. Vat duoc dit tua vao tudng trong mat phing thing dimg chia  —
thanh, méit phing nay vuéng géc véi tuong va san nha (Hinh 3.1).
Biét h¢ s6 ma sét gitra qué cdu va tudng 1a py, gifta thanh va san nha
18 1. Tim didu kién cua géc a hop boi thanh va san nha dé vt ¢

khong bj dg? Fish 31

b. Vat duoc dat vao géc tudng sao cho diy C oa thanh ném trén myy
me

phéng phan gidc cia géc vudng giita haj twong (Hinh 3.2). Biét he
sb ma sét gilfa qua cau va haj birc tudng 1a p,

skl gilta thanh va san nha

la po. Tim di€u kién ctia gée & hop bsi thanh va sin nha dé vat khong
bi d6? |

Hinh 3.2

Huwéng din giai f;

a. Ap dung dinh luat Il Newton cho vat trén 2 phwong

Ta cé: {fllilzxzzp 1)

Phuong trinh can bang momen cho vat (mdc tai K)
Ta c6: PR + f,lsina = N,(R + lcos a) (2)

Xét tai gi&i han, thanh bat dau trwot thi

fi = uNy E
3
LE=lQN2()

Tw (1), (2), (3) ta thu dwoc phwong trinh:
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Ha M1l R
COSd ———=SIna =

1
V1+ s J1+ s L1+ s

palzR 1

———— v0Oi @ = arccos(—————
L1+ s J1+ s
Ptz R

Giai phwong trinh trén, ta dwoc a = arccos (—) — arccos(

1
L1+ p3 w/1+u§)

Nhén thiy véi o cang bé thi vat cang c6 xu hwdng trrot, vy diéu kién dé vat khong

- cos(a + @) = )

trwot la:
Q = arccos <M> — arccos(;)
B IJ1 + u? V1 + 2
2b.

Nhin tir bén trén xu6ng ta c6 hinh vé

M la diém dat hop luc tao béi lwe ma sat hai birc twong
Ap dung dinh luat Il Newton cho hé

Ny =f,
fi+ N, =P )

Ta co: {

Vi N, = Ng"‘ﬁr: |N1| = N\/E:' fi = 2usN; f = up N,
Phwong trinh can bang momen cho vat (mdc tai K)

RV2
Ta cé: PR + f,lsina = N,(R + Lcos a) +f17(4)

Tt (3), (4), ta thu dwoc phwong trinh:

> sing = (1 — \/E)IHHZR
V1+us 1+ uil
(1 - \/E)IMHZR) _
1+ p3l

cosa —

1
V1+u3

Giai phwong trinh trén, ta dwoc a = arccos (

Nhén thay véi o cang bé thi vat cang c6 xu hwéng trweot, vy diéu kién dé vat khéng

trwot la:

(1- ﬁ)umﬁ) B 1

a = arccos(
1+ uil
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Bai 4: (5 diém)
Mot céi bat dang ban ciy 6 ban kinh R

sa0 cho mit phing miéng bat nim p
khong dan chiéu daj | =

» duge giir ¢ dinh
gang. Soi diy nhe
R, mét dau duge gén ¢b dinh vao

diém A trén miéng bat, d4u con lai bude vao mot hat cudm

: dau hat cuom duge giir tai diém B

trén miéng bat sao cho s¢i ddy cing (Hinh 4), sau d6 duge iy

4 2 A . 74 3
thé ra nhe nhang. Ly gia téc trong trutmg bing g. B6 qua
‘moi ma sat.
a. Tinh toc 45 cta hat cudm tai didm thip nhit C.
b. Tinh lyc cing cua day khi hat cuom di qua vi tri C.
¢. Khi hat cudm di qua vi tri C thi n6 bj tugt khoi day. Hoi sau d6 hat cudm s& chuyén
déng di 1én hay di xubng?
d. Tinh khoang céch theo phuong thing dimg gita vi tri cao nhét va thip nhét ciia
hat cudm trong qua trinh chuyén dong sau dé.

a. Nhin thay trong qua trinh chuyén dong, qua cau luén tiép xtc
voi bé mat cai bat nén khoang cach tir vat t&di A ludn bang
khodng cach tir vat t¢i B va bang R, suy ra vat ludn nam trén mit
phang trung truc ciia dwdng thiang AO, tirc dwdng tron tdm H
ban kinh R = Rv/3/2

Ap dung dinh luat bao toan ning lwong

T 1
mgR sin(g) = Emvé - v = /\/ggR

b. Cac lwc tic dung 1én qua ciu lic nay la lwc cang diy T, trong lvong P va phan luc N

Ap dung dinh luat I Newton: T + P + N = ma,,

Chiéu 1én phwong vudng goc véi mit phang chuyén dong, ta co:

T'—n N'—n—>N—T1
= =
Sln6 sm6 ()
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Chiéu 1én phwong huwéng tam, ta co:
I
(N+T) cosE —mg = ma (2)

T (1), (2) suyra T = v3mg

c. Nhin thay sau khi day d&t, qua ciu c6 3 xu hwéng chuyén
déng: di chuyén 1én trén, chuyén dong tron trén dwdong tron

ban kinh NC trong mat phang nam ngang, di chuyén xufng
dudi.

Chiéu lén phwong vudng gbc ban kinh OC trong mat phing c
thing dirng, ta c6

2

7;\1;2,1 cos (g) > mg sin (%)
T R
v&i NC = R cos (§) =5

— Qua cau c6 xu hwéng di 1én

d. Khi qua cau lén dén vi tri cao nhit, vin téc ctia n6 ¢ phwong ngang va c6 do 1én la
v,, gOc tao bdi ban kinh ndi tAm v&i phwong thang ding 1a goc B

Trong qua trinh chuyén ddong, momen ddng lwong clia qua cau ddi véi truc thang dimg

ON duoc bao toan (do momen luc cta trong luc va phan lwc bang 0).
Suy ra v,Rsin 8 = % (3)
Ap dung dinh luat bdo toan ning lwong:
Emv% = mgR cosa (4)

T (3), (4), ta c6 phwong trinh: 8 cos® @« — 8 cosa + V3 = 0
V3

Giai phwong trinh, ta dwoc 2 nghiém: { €05%1 = 7>~ twong ung véi vl tri thap nhat
cos a, ~ 0,2284 twong rng véi vi tri cao nhit
Khoang cach gitra di€ém cao nhit va thip nhit theo phwong thiang dirng la:

Ah = R(cos a; — cosa,) =~ 0,6376R
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Bai 5: (5 diém)
Khong khi c6 4 am tiron
giam di 4 1in thi thay 4p suét ctia no tang
12 khi 1y tudng.
a. Sau khi khong
suit toan phén cta khon :
b. V& dudng ding nhigt ren

A t
; £ iva nhlet lugng 2
¢. Tinh cong nén kbt & hoi bio hoa va 4n nhiét hoa hoi clia nude & 65°C lan lugt 1a
d ban diu 1a 65°C, 8p U4

25 kPa va 2280J/9-

g dbi 1a f = 80% ducc nén déng nhiét dén khi thé tich cia n6

lén 3 1An so v6i ap suit ban dau. Coi khong khi

ihi bi nén nhu trén thi ti s6 &p suét riéng phén clia hoi nudc va ap
101

g khi 4m 12 bao nhiéu?
hé truc toa do (p,V).
oa ra. Biét thé tich ban dau 1a V, = 4m3, nhiét

Huwéng dan giai
a. Goi ap suat va thé tich ban dau cia khéng khi &m la p; va V;; ap riéng riéng phan
ctia hoi nwéc 1a khong khi khé ltc dau 1a p,, va py; p sudt hoi bao hoa cta nuéc la
Pp
Theo dé, ta c6: p,, = fpp, = 0,8p,
Nhéan xét, néu hoi nwéc sau khi bi nén chwa bao hoa thi dan téi 4p suit ctia hon hop
lic nay la 4p; > 3p; — Hoi nuwéce da bao hoa

Ap suat hdn hop bang tdng ap suit riéng phan nén ta c6 hé phwong trinh:

7
P, +08pp =p1_ )Pl T 5P
4Pk, +Pr = 3P1 11
pP1 = ?Pb
Ty s0 ap suat riéng phin cia hoi nwéc va ap suit toan phan ciia khong khi 4m sau khi
bi nén la
P _ >
T=35 733

b. Tai thoi di€ém hoi nwée bat ddu hoan toan bio hoa, thé tich khila V,, ta co:
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Pe,Vi p1Vi (P1 - pkl)V1 4

= V.
Vs v, 2 Py !

Pp +

Ap suat hdn hop ltc nay 1a:

_ piV1 _ E
P2 v, 4P1

Gian do6 biéu dién sw phu thudc ctia 4p suat hon hop vao thé tich

P A
(3)

g -

Sp

e
I ) (1)

iy | ity Honle ot ol

1 ] | —
b, s Mgy
2 5

c. Trong qua trinh 1 - 2 c6ng nén khi la:
12 =p1V1In v,

Trong qua trinh 2 - 3 cong nén khi la:

V.
Ayz = pp(Vy = V) + pi, Vi In*

V3
Tong congnénkhila: A = A, + A,3 = 266,9 k]
Nhiét lwong téa ra trong qua trinh 1 - 2 1a: Q, = A4,
Nhiét lwong toa ra trong qud trinh 2 — 3 la:
py (Vo — V3) V2
Q23 = TML + i, V1 1n73

Tong nhiét lwgng téarala: Q = Q;, + Q,3 = 1015,5 kJ
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Bai 6: (5 diém) .
Mot binh hinh tru it thing dimg v6i ddy va thanh bén cach nhiét, .
¢6 2 ngin, m3i ngn chira 1 mol khi 1i tudng ludng nguyén tir Po, 1o
\ . ! . g, (GEE SRS S
(Hinh 6). Khi dugc ngén véi nhau va ngin voi khi quyen bdi 2 pit : 2136; e

tong gidéng hét nhau cé tiét dign S va cb thé trugt khong ma sat doc Tz
theo thanh binh. Ban dau hé & trong trang théi cén biing nhiét dong |- :m: : :f[fb:f: e
tai nhiét do Ty, 4p suit khi & ngén trén 16n gép 2 14n 4p suét p, clia 1

khi quyén. Nh& mot ddy dét, ngudi ta truyén cho khi & ngin dudi Hinh 6

mdt nhiét lrong Q. Xem ring céc qua trinh bién dbi trang thai cta

khi d&u 12 chuén can béng.
a. Néu céc pit-tong hoan toan céch nhiét. Tinh khoang dich chuyén ca céc pit-tong.
b. Néu céc pit-tong dén nhiét yéu dé trong qué trinh lam viéc cia ddy d6t, nhiét chua
kip truyén qua pit-tong dudi. Hay tim khoang cach cyc dai cia hai pit-tong trong qué trinh
trao ddi nhiét tiép sau. Biét ring téc do truyén nhiét qua pit-téng ti 1§ véi hi¢u nhiét do
gifta hai moi trudng va vao thoi diém khi & ngin trén dat nhiét d6 cuc dai thi d c6 mot
luong nhiét Q' truyén qua pit-tdng trén ra ngoai.
Huwéng din giai
a. Tir diéu kién can bang cho piston, xac dinh dwoc trong lwong piston 12 p,S, 4p suit
khi ngan dwéi 1a 3p,S.
Vi nhiét dwoc truyén cho ngin dudi chdm nén cac piston chuyén dong rit chim, coi

nhu gia t6c gn bang 0. Chinh vi vay, 4p suit khi cidc ngin khong ddi, tirc ching bién

doi dang ap
Ap dung nguyén ly I Nhiét dong Iuc hoc cho khi ngin duéi, ta cé:
Q =z.3pOAV—>AV= 20 —>Ah1=A—V= 20

2 21p, S 21p,S

Cac piston chuyén dong chim v&i cuing gia téc nén do dich chuyén ctia chiing la nhw nhau

Vay khoang dich chuyén cua cac piston la 21peS
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b. Twong tw y a, do cac qua trinh bién ddi déu chuin cin bang nén khi thuc hién qua
trinh bién ddi dang ap.
Khi khoang cach gitra hai piston dat cwc dai thi nhiét do khi ngan dwéila Ty, ngan trén
dat cuc dai la T,.
Khi nhiét d6 ngan trén cwc dai thi toc dd truyén nhiét ciia ngian dwéi cho ngan trén
phai bang tdc dd truyén nhiét cia ngan trén ra moi trwdng, tic:

T,—T,=T,—Ty > T, + Ty = 2T, (1)

Tong nhiét lwgng hai khi nhin dwoc la:
7
AQ =ZR(Ty =Ty +T,~To) = Q ~ Q' (2)

20 -@Q")

Tw (1), 2)suyra:T, =Ty + T

Khoang cach cwc dai gitra 2 piston la h, =

RT, R 2Q-0Q)
e Ty + ————
200S  2peS 21R
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PAP AN

ON TAP KY THI OLYMPIC TRUYEN THONG 30 THANG 4

LAN THU XXVII - NAM 2023

Ngay thi: 25/03/2023

MON THI: VAT LY — KHOI: 10
: THOI GIAN: 180 phut
Thu Vién Vat Ly Hinh‘thu’c lam bai: Ty lugn Co S&Vat Ly

De thi nay c6 03 trang

Luwu ¥: Thi sinh 1am méi cau trén mgt hay nhiéu té gidy riéng va ghi rd cau sé mdy ¢ trang 1 cia méi to
giay lam bai.

Céu 1: (5 diém). Khi cho mot vét c6 van téc V, va cham véi mot mat phiang, mo hinh va cham dan hdi thuong
duoc st dung vai d6 16n van te lic sau bang véi lic
du va goc nay ra cua béng bang vei géc t6i va cham
so véi phép tuyén cua mat phang Tuy nhién, mo
hinh nay khéng thuc té do mat mat nang lwong, do
d6 ta xét moi va cham déu 1a va cham khong dan hoi
trong bai tap nay.

Xét mot vat dang chuyén dong hudng toi mat
phing’ va goi truc Ox c¢6 cung hudng véi mat phang
va vudng géc voi mit phang va huéng chuyén dong
t6i cua vat, truc Oy vudng goc véi mit phing va
nguoc hudng chuyén dong i mat phang cua vat
(xem hinh duéi day). Goi V,, , V,, la hinh chiéu

Hinh 1a.

vector VO, vOX va vOy la hinh chiéu vector \70 trén
hai truc Ox va Oy theo thir ty (tham khao hinh 1a).
Goi y, va y, lan luot 1a hé s khoi phuc van toc caa vat trén phuong tiép tuyén va trén phuwong phap tuyén,
khi d6 theo mé hinh va cham khong dan hoi ta c6 lién hé gitra cac gia tri dai s6 cua van toc:
Vou = 7 Vo, VA Voy = _72V0y-
Trong toan b bai tap ta gia sir y, =y, = y. Bé qua moi luc can.
Cho biét véi s tu nhién n,tacéd 1+z+z*+...+z2" ' = 11_ zz” .

1. Trén mat phiang nam ngang ta dat hai btrc twong ¢b dinh song song vai nhau va cach nhau mot khoang
h . Goi hai truc Ox va Oy co
huéng song song vai birc tuong va ,
vudng goéc vai bt twong nhu hinh ¥
1bq. Tai thoi diém t=0, mot chat
diém duoc dat sat bue twong tai vi tri #\ 4
c6 hoanh do x=x,=0 va dugc ped \ Al i

truyén van téc V, c6 thanh phan Vo % oA h
trén hai phuong Ox va Oy Ila e v
VOx :VOy =Vp- ‘ﬁ," 1&

K¢ tir thoi diém ban dau, hay: | |
a. Phac hoa quy dao cua chat diem 1y —() y X, X, - X
sau nam va cham. 0 1 - 3

Hinh 1b.
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b. Tinh téc do trung binh cua chét diém toi thoi diém xay
rava cham lan tha n.

2. Chat diém bay gio duoc tha roi thang dang 1én mot mat
phang nghiéng hop véi phuong ngang goc « ; van toc cua
chét diém ngay trude khi va cham dau tién xay ra 1a V, .
Goi Ox va Oy la hai truc c6 goc tai vi tri vat va cham mit
phang nghiéng, huéng song song véi mit phang nghiéng
va vuong goc vai mat phang nghiéng (tham khao hinh 1c).

Xac dinh gia tri x; 1a diém va cham cua chat diém véi
mat phang nghiéng.

Cau 2: (5 diém). Cho mdt co hé b tri nhw hinh bén.

X

Hinh 1c.

H¢ s0 ma sat gitra vat M va mat san ngang, gitra M
va m deu la p. Day nhe, khong co gian. Bé qua khoi
lu(mg cuia rong roc va ma sat voi rong roc. Xac dinh

gia tc clia m so v6i dit khi né truot xubng. M

: E

s

e
Hinh 2.

Cau 3: (5 diém). Mot khéi g6 dong chét, hinh ban try, c6 truc di qua diém O, c6 khoi lugng M, ban kinh R.
Khéi gd dya vao birc tudng thang dung voi goe nghiéng 6 so v6i phuong ngang nhu hinh vé (a). Hé s6 ma st
nghi gitra khdi g6 va tuong thang dtng 13 wi, gitra khdi gd va san nim ngang 1a po.

<

Hinh 3.

1. Xéc dinh goc 0 sao cho khdi gd ludn duoc giit ¢ trang thai can bing va tua vao twong thang ding.
2. Mot con bo ¢6 khoi lwgng m (m < M) nam ¢ mot vi tri o dinh trg‘an bé mat cua khoi go, dugc xac dinh
bai goc a nhu trong hinh vE (b). Trong tat ca cac gié tri 6 co6 thé nhan sao cho hé ludn duy tri ¢ trang

thai can bang, gia tri I6n nhat cua 6 1a bao nhiéu?

3. Con bo bit dau bo Ién tir tir, khong bj truot trén mat try, tir diém tiép xtc véi san Q dén diém tiép xtc
Véi tuong P theo mot duong tron nam trong mat phang vudng goc vei tryc cua khoi go nhu hinh veé
(b). Xac dinh gia tri I6n nhat cua gdc nghiéng 6 sao cho hé can bang vai bat ky gia tri nao cua a.

Néu can, thi sinh ¢6 thé si dung cong thic toan sau:

AcosB-BsinB =+A’ +B?sin(¢—p) trong d6 tan ¢ =%

Céu 4: (5 diém). Mot bng mong rdng ¢6 kho1 lvong M, dugc udn thanh mot vong hinh tron tam O €0 ban
kinh R. Trong long éng tron c6 mot qua cau nho khéi luong m c6 thé chuyén dong doc theo long 6ng ma

khdng bi ma sat. Lay gia tc trong truong 1a § huéng xudng.
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1. Vong dugc b dinh trong mat phang thang dung trén mot con truot nhe dat trén mat ban nam ngang
nhan nhu hinh 4a. Lic dau qua cau nam & diém cao nhat trong Iong ng, vong

va qua cau déu dung yén. Do mot tac dong nho, qua cau bat dau truot xudng
vé phia bén phai va vong tron bi chuyén dong vé bén trai, khi né quay quanh M
tam O dugc mot goc 6 = 45° thi van tdc caa vong tron 1a 16n nhat.

a. Xac dinh ti s6 khéi lwgng M/m gita vong va qua cau. Vong chuyén

dong sang tréai véi toe do cuc dai bang bao nhiéu?
b. Xac dinh ban kinh cong quy dao cua qua cau & vi tri nay.

2. bat thém mot qua cau glong nhu qua_ cau ban dau vao trong 6ng. bat ong nam

trén mat ban nam ngang nhan. Ban dau, ong tron nam im, hai qua cau nam doi
xang nhau qua tim O va c6 van tc ban dau 1a V, huéng sang phai theo phuong tiép tuyén véi éng nhu

hinh 4b. B6 qua moi ma sét.

a. Xac dinh van téc tuong ddi cua hai qua cau ngay truéc khi ching va cham

Vi nhau lan dau tién.

b. Biét ring va cham giita hai qua cau la hoan toan dan hdi. Hoi hai qua cau
sau lan va cham dau tién c6 thé quay vé vi tri ban dau cua ching duoc
khéng? Néu co, hday xac dinh véc-to van toc cua hai qua cau khi chung

quay V& vi tri ban dau?

Cau 5: (5 diém). Cho chu trinh bién dbi trang thai caa khi

Iy tuong A— B — C— D nhu hinh v&, chu trinh gom hai
qua trinh ding tich va hai qua trinh dang 4p. Tac nhan 1a
mot mol khi ly twong ludng nguyen tar, mot duong dang
nhiét & nhiét 6 T cit doan dang ap phia dudi va dang tich
bén trai tai trung diém cua chung, mot duong duong dang
nhiét khac T, cit cac duong dang ap trén va dudng dang tich
bén phai ciing tai trung diém cua Chung
1. Xéac dinh nhiét d6 cua cac diém A, B, C, D.
2. Xac dinh cdng ma khi thyuc hién trong mot chu trinh
ABCD.
3. Tinh hiéu suat cia mot dong co lam viéc theo chu
trinh trén.
Ap dung bang s6 : T1=300 K ; T = 700 K.
Cau 6: (5 diém). Trén mat ban nam ngang c6 mat xi lanh
cach nhiét, tiét dién déu, dat thang dung, bén trong co 2
pittdng. Pit'gﬁng & phia trén thi nang, cach nhiét nhung c6

thé di chuyén khong ma sat bén trong xi lanh. Pittong bén dudi thi nhe, din
nhiét nhung giira n6 va thanh xi lanh ¢6 ma sat. Mdi ngian chtra n mol khi li
tuong, don nguyén tir. Luc dau hé ¢ trang thai can bang nhiét va mdi ngan c6
chiéu cao L. Hé sau d6 dugc nung néng cham va duoc cung cip mot lwgng

nhiét la AQ . Bé qua nhiét dung cua xi lanh va cua pittong.

Nhiét do cua khi thay doi mot lugng AT 12 bao nhiéu néu pittong bén dudi
khdng di chuyén khoi vi tri ban dau? Gia tri nho nhat caa luc ma sat gitra
pittdng bén dudi va thanh xi lanh 1a bao nhiéu dé hién twong nay c6 thé xay

ra? Nhi¢t dung cua h¢ khi la bao nhiéu trong qua trinh nay?
(Cacgiatri: n, L, AQ da biét).

Con truot

Hinh 4a.

m -

. . - .
Fl 4
’ . s
[] .. - L
[ . .

- "(}
m v,
Hinh 4b.
A
\l
\
\
1
1
l‘ P
l‘ c‘
A
A
\‘ <
. Hinh 5
\\\‘ G
-
o b
H "=l
hhhhhh T,
vV

Hinh 6.

Ho VA ten thi SIn: ... e
SO DA0 daNN: L
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PAP AN
ON TAP KY THI OLYMPIC TRUYEN THONG 30
THANG 4
LAN THU XXVII - NAM 2023
Ngay thi: 25/03/2023
MON THI: VAT LY — KHOI: 10

Thu Vién Vat Ly THOI GIAN: 180 phut Co S& Vat Ly
Hinh thizc lam bai: Ty lugn
De thi nay c6 04 trang
Cau Loi giai Piém
Caul 1. Nhan thay vat khong chiu tAc dung cua luc nao ca nén sau céc lan va | 0,25d
5d cham, @6 16n hinh chiéu van toc trén mdi phuong déu giam theo ty lé
Y.
a. Do thi quy dao cua chit diém c6 dang nhu hinh duéi:
1 - .
1)
h 0,5d
0.5
X
. h
0 1 2 3 4 5 0.25d
S& di nhu vay d6 1a vi |2 =1 tai moi thoi diém.
o 0,25d
b. Sau n vacham, vat di chuyén duoc quiang duong s = nhy/2 .
Sau va cham thtr i va trudc va cham thir i+1, van toc cua qua 0.25d
bong trén hai phuong Ox va Oy la v, =v, = Vo7 ’
Nhu vay thoi gian gitra hai va cham th i vathir i+1 la
o h/2 ~ h/2 —ﬂj/_i 0,25d
Y V()?’i\/E Voo o
Thoi gian can dé chét diém thyc hién n va cham la 0,25d
h
t =r,+0,+T,+ 47, :—(1+7/‘1+;/‘2 +---+7‘”+1).
VO
-n 0,25d
., , h 1- ’
Turgoiy,tacot, =—- 7_1 :
Vo 1=y
, s nhy2 v (1-p7) | 0,25d
Toc do trung binhcantimla V=—-= \/_n = 0( s )
tn ﬂ . 1- 4 1- e
vV, 1—yt
2. Tham khao hinh duéi day:
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X

Ngay trudc va cham, van tc cua vat trén phuong OX va Oy lan luot
3 V,, =V, sina va V,, =-V, cosa . Ngay sau va cham, vn toc cia vat
trén phuong OX va Oy theo mdé hinh la v, =»V,sina va
Vo, =7V, COS .

Trén hai phuong Ox va Oy , vat chju gia toc a, =gsina va
a, =—gcosc.

Trong hé truc toa do Oxy , toa do cua vat phu thudc theo thoi gian ngay

sau khi vat bat dau cham dén ngay truéc va cham dau tién 13

gsina gcoswt2

X(t)=V,sina-t+ t?, y(t)=p,cosa t-

Va céc thanh phan van téc caa vat phu thudc cac theo biéu thirc
v, (t) =V, sina+gsina-t, v, (t) =V, cosa—gcosa-t.
Khoang thoi gian can dé xay ra va cham, goi 7, thoa man
2V
y(T)=}/V0COSa-T—MTZ —0e =L
g
Ay sina

Gid tri cua x, ltc nay 1a x, =x(7)
g

0,5d

0,5d

0,5d

0,5d

0,5d

Céu 2
5d

Giai

Cac luc tac dung 1én moi vat dugce bi€u dién nhu hinh vé.

W

/WWWW

1,0 d
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Ap dung dinh luat I Newton cho mdi vat ta co:
P, +T,+N,,, +F,.q=ma

Py +T+T, +T,+T,+N+N , +F +F, =Ma,
Do khi vat truot Xuéng doan s thi day ngén di doan s, M cung truot

duoc doan s nén gia toc cia M so voi dat c6 do 16n bang gia toc
clia m so v6i M. Vay gia toc cia m so véi dat: 4 =& ,, +a, suy ra

B = V2 e

Chiéu cac phuong trinh 1én phuong ngang va phuong dimg ta co:

mg-T—-F  ,=m
Vétm{ g msl aiy

—->mg-T-uma, =ma,; Vol a, =a, =
N, =ma,, g amay, =ma,, Ay =&, =8,

—->mg-T=ma,(1+ ) >T =mg-ma,(1+ 1) (1)

....................

Vit M: {T ~-N_, -F.,=Ma, _){T —ma, — uN = Ma,

N-T-Mg-F, =0 N =T+Mg+ uma,

T-ma,—u(T+Mg+ma,)=Ma,(2) coovriiiie e
Thay T tur (1) vao (2) ta co:
mg —ma, (1+ 1) —ma, — [ mg —ma, (1+ ) + Mg + uma, | = Ma,

m-—u(m+M
Suyra: a,= I\';Il(+2m )g ............................................
m—-u(m+M
a2
M +2m

0,5d

0,5d

0,5d

0,25d

0,5d

0,5d

0,5d

0,5d

0,25d

Cau3
5d
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f2

a.Taco: N, =f, (1)
N, +f, =Mg (2)
i véi Q:

. 4R .
N,2Rsin0+f 2R cos0 = Mg(R cose—3—5|n 9)

T
4 . ,

Mg(cose—gslnej—Zleme

=1, = - 3)

' 2cos0 ‘
Dé khdi go duoc giir ¢ trang thai can bang f, <p, N,

Mg(cos@—4sin GJ—Zlein 0
N, > 3n

IEN
H 2c0s 0

Mg(cose—4sin GJ
3n
2(p, cos0+sin0)
Mat khac d6i véi mat san nam ngang f, <p,N,, tir (1), (2) va (3):
N, SMz(Mg_fl)

Mg(cose—d'sin 6)— 2N,sin®
3n

=N, 2>

(4)

N, < Mg -
1= Hz| VO 2¢0sH
4 .
uzMg(cos(ﬂsme)
3n

1 S .
2(cos@—p,sino)
Mg(cose—d'sin 9)
7T
2(p, cos0+sinB)

Mg [cose—d'sin e] uzMg(cos€)+4sin 9)
3n < 3n

(5)

uzMg(cos€)+4sin 9)
3n

2(cos0—p,sin6)

Tu (4) va (5): <N, <

Dé N ton tai, ta co: _ < :
2(p, cosB+sin ) 2(cosO—p,sind)

0,25d

0,25d

0,25d

0,25d

0,25d
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= tano > 1-

] = 0,,, = arctan 7]
2, +§(1+“1“2) 21, +§(1+“1M2)

Phan tich trén xac dinh goc téi thiéu ma khéi gd truot trén twong. Tuy nhién,
cling c6 mot goc toi da lam khoi go co thé lat ngugc.

tano, . :136

4R
3n
Viy arctan 1=tk <@<arctan (3%1)
2u, + a(l"' Hilp )

b. Vi tri cia con bo trén mit tru duge xac dinh boi goc a. Theo két qua cua
phén (), ta biét rang 6 s& I6n nhat (6 = Bmax) khi luc cta birc twong tac dung
lén khoi go N1 bang khéng. Trong tinh hung nay, mémen trong luc caa con
kién va khdi gd s& bang nhau vi hé & trang thai can bang.

Mgdz = mgdl (1)

Taco d, =Rcos0,,, —2—Rsin O (2)
T

d, =2sin| < |/ sing__ cos| < |-coso (3)
1 2 max 2 max

1+2—msm28
2

Tu (1), (2) va (3): 6,,, =arctan )
—sino+—
M 3n

c. Gia tri 16n nhat caa goc 0 s& dat duoc khi lyc cua bic tuong tac dung I1én
khdi g6 N1 bang khong, khi d6 ng véi tirng vi tri ciia con bo ta ¢6

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d
0,25d
0,25d
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Mgd, = mgd, (1) 0,25d
Nhan thay d ti 1& véi ds.
Tacd d, =Rcos0,,, —2—Rsin 0,0 (2
T
Hay d, = Asin(¢—0,,,) (3) 0,25d
Tir ddy chung ta c6 thé suy ra rang d ting khi goc Omax giam va nguoc lai. Do
do, khi con kien di chuyén Ién trén tirc la o tang, khodng cach di ciing ting, va
do dé theo (1) d2 ciing s€ tang. Néu d» tang, theo (3), g0¢ Omax giam. Can luu y
rang di s€ khong tang vo6 han, n6 c6 gié tri cuc dai. Bé di & 16n nhat thi con bo
va diém O nam trén cung mot duong thang nam ngang khi d6 a. = Omax. Ta cO: 0.25d
0,25d
d,=R-Rcos0,,,
A 4R .
Vay Mg(R oS0, —, SN emax) =mg(R—-Rcosf,,,)
(Y
AM .
< Mcoso,,, —3—S|n 0,.,c =M—-mcoso,_,,
T
AM .
< Mcos6,,,, —3—sm 0, =M—mcoso, . 0,25d
T
m m 4 .
< —=|1+—|cos0,,, ——sino,,,
M M 3n
. ) A
Mzt khac: Acos6,, —Bsin®,,, =+A?+B’sin(¢—0,,, )trong d6 tan ¢ = 5
1+m m
Viay 0, =arctan 4M —arcsin '\g =
— m 4
1+ — +| — 0,25d
o \/( M (snj
0,25d
Cau 4 Noi dung Pié¢m
Chon truc 0x ndm ngang hudng sang phai, truc Oy thang dting huéng 1én.
La Khi vat m di xuéng duogc goc 0, van tbc cia M chuyén dong sang trai la 'V, v’ 025
" | 1a van tc ctia m so voi vong c6 phuong tiép tuyén véi vong va v 1a van tdc cua ’
m so v6i dat.
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Ta c6 duge: V=V'+V

vV, =V'C0$9—V:>V=\/(V'COSG—V)2+(V'Sin9)2 (1)

Bao toan dong luong theo phuong 0x: m(V'COSG — V) -MV =0 (2)

0,25

Bao toan co nang:

mgR = mgR cos JF%MV2 +%m((v'cose —V)2 +(V'sin9)2) 3)

0,25

Twr (2) va (3) ta duoc

\

“)

. \/Z(M +m)gR(1-cosh)
- M + msin®@

2m°gR cos”0(1—cos0
] J (o)

(M +m)(M+msin®0)

0,5

Khi M chuyén dong sang trai c6 van tdc cuc dai thi lac ndy khong cé luc twong

tac gifra vat m va vong. Phuong trinh dinh ludt II Newton theo phuong hudng
12

tam cua vat m: mgcosO = mF , thay Vv vao ta dugc:

M 2(1-cosf)—sin’6cos6
m_2(1-cos0) o

m 3co0s0 -2

M 1
Thay goc 0 = 45° vao ta dugc — = J2 + > (7)
m

0,5

Tir (5) va (7) ta tim duoc: V. = \/(17\/5 ~24)gR

0,25

1.b.

2gR (1-c0s0)(M? +m(2M +m)sin’0)
(M+m)(M+msin?0)

Tu (1), (4) va (5) ta co dugc: V:\/

®)

0,25

Goi a 14 goc hop béi véc-to V so voi phuong thang dimg, ta c6 duoc:
v'cosO -V \Y% M
tano =—=cot ——— = cotd (9)
v'sin® v'sin@ M+m

— sina = Mcos6 (10)

\/Mz +m(m+2M)sin®0

0,25

Vi lic nay khong c6 luc twong tac gitta qua cau va dng tron nén gia toc cua qua
cau bang gia tdc trong truong, nghia 13 a = g. Thanh phan cua gia téc doc theo
phuong phap tuyén cua quy dao 1a a, =asina=gsina (11)
Bén kinh quy dao la:
3
vi V2 2(1-cos0)(M® +m(2M+m)sin®0)?

-2 _ = R ~0,92R (12
P2 " gsina McosO(M +m)(M +msin®6) (12

0,5

2.a.

Lic nay ong tron va hai hat nhé c6 cung chuyén dong sang phai vdi van toc uo,
con van toc tuong doi cua hai hat nho so véi ong la v.

2m
Bao toan dong luong ta duoc: (M +2m)u, =2mv, =>u, =—V, (13
ONng luong C ( ) 0 0 o= M+2m ° (13)

0,25

1 1 1
Bao toan co ning: E(l\/l +2m)u; + 2.§mv2 + Z.Emvé (14)

0,25
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Tfr(l3)va‘1(14)tatinhdu(_yc:V:,/ M v, (15)
2m+M

Van toc twong dbi ctia hai qua cau la: 2v =2, f M Vv, (16)
2m+M

0,25

2.b.

Sau va cham dan hoi, co ning cua hé duoc bao toan. Néu khong quay lai dugc
vi trf ban dau thi n6 phai dimng lai so véi dudng dng tai mot thoi diém nhat dinh.
Theo dinh luét bao toan dong luong, dudng 6ng va hai hat nhé cung vén toc
2m

béng: UO = mvo

Co nang cua hé luc nay la: %(M +2m)ug = mv? < 2%mv§

M +2m
Mau thudn véi su bao toan co ning cua hé, do d6 sau va cham hai qua cu phai
c6 kha nang quay tro lai A va B.

0,5

Khi hai hat nho quay tré lai vi tri ban dau, tc do cua dng tron 1a u huéng sang
phai duoc va téc do cua timg qua cau véi ban 13 v.
(v > 0: hudng tdc do sang phai; v < 0: hudng tde do sang trai)

M
Bao toan dong luong: Mu +2mv =2mv, = Vv =V, —2—u (17)
m

0,5

M +2m

1 1 1
Béo toan co nang: EMUZ + Z.Emv2 =2.-mv} = u’>=2v,u (18)

T (18) ta thay u c6 2 nghiém, tuy nhién nghiém u = 0 khong thoa mén.
4m 2m-M
V,, V= v,
M +2m M +2m

Nén ta dugc: U=

0,25

Caub
5d

Vi cac duong EG la duong dang ap va duong FH 1a dimg dang tich.
Trong qua trinh ding ap thé tich ty Ié thuan voi nhiét do tuyét ddi, trong
qua trinh dang tich ap suat ti 1& thuan vai nhiét d6 tuyét dbi.

P A

p3 ........ J‘. T C

0,5
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Caub
5d

vyl L_ T
T1 2 Ts Tl +T2
2 0,5
2
=T, 21T, =420K; T, = 2T, =980K
L+ T, T,+T,
L Pl L AT R
1 2 , S TS 2 ’T2 2
Vay : Wl L__T
i T T, T, T+T,
2 0,5
2
ST, =T, = 221 = 490K, = 20 ~180K
1 +T2 1 + 2
2) Cong ma khi thuc hién trong mot chu trinh ¢6 do 16n bang dién tich
hinh chit nhat ABCD. Ap dung phuong Clapeyron — Mendelegv ta co:
A = (P3 - Pl)(Vz_V1) = Pavz - P3V1 - I:)1\/2 + P1V1
2 2 2
CPR(T, —T, —T, +T,) = 2nR 122N * 1" 5 (=T _ 5660, 05
T, +T, T, +T,
1) Khinhan nhiét trong céac qua trinh AB va BC:
5 TT,-T,
=—nR(T, -T,) =5nR 12—
Qus =5 MR(T, ~Tp) =5NR 22—
7 T, =TT
=—nR(T.-T,)=7nR2—12
Qec =5 (T -Te) T,
2 _ 2
= Q5 + Qs =NR My =217, 5T _ 5y 3003 0,5
T,+T,
Vay hiéu suat cua chu trinh la:
A 26T 19512 5% 0,5
Qug + Qg 7T, +5T,
Khi don nguyén tir: i =3, thé tich ngan 1: V =S-L (S : tiét dién 0,5
pittdng).
Do hé duoc nung néng cham nén qua trinh la can bang va ap suat khi
ngan trén khong doi. ‘
Vach ngin dan nhiét nén nhiét ¢ hai ngiin bang nhau.
a) Goi ngén dudi, ngan trén lan luot 13 ngan 1 va ngan 2. 0,5
* Ban dau:
n mol n mol
Nedn 1 Vv Vv
an 1: ; <
g D, Ngén 2: 0 —m+p
Tl 2 S 0
Tl
Tu cong thuc: pV =nRT = p, =p,.
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* Sau do:

n mol n mol
gy v s v,
Ngan 1: L Ngan 2:
Py Py
T, T
Xeét khi trong ca hai ngan, tir nguyén ly | nhiét dong luc hoc: 0,5

AQ=AU-A=AU + A
suy ra: AQ =AU, +AU, + A’

trong do: 0,5
A’ la cong do khi ngan 2 sinh ra: A'=p, (V,—V)=nR(T, -T,) =nRAT
(qua trinh dang &p).

Ta lai c6: AU, +AU, :%nRAT +%nRAT —i-nRAT 0.5
Vay: AQ = (i+1)nRAT = 4nRAT = AT = %. 05
n
b) Nung cham, &p suat ngan trén khong doi, 4p suat ngin dudi ting dan. 0,5
Dé pittdng dudi ludn ding yén thi: F =(p, —p,)-S
- lyc ma sat nhé nhat can tim: F,_ . = ( p, — pl)-S
mat kh&c tir phuong trinh Clapeyron — Mendeleev suy ra: p—l P R
"W TV
S o[MRp MRy g R yp.g_MRAT
\Y \Y \Y L
Thay AT = AQ vaosuyra F .., = &
4nR 4L
0,5

. A
c¢) Nhiét dung cua hé: C = ﬁ =4nR.

0 3 O Ot &~ W N

st PR Ao

Ban bién tap:

. Thay Pau Quang Duong — tinh Pong Nai

. Thay Nguyén Vin Cu — tinh Déng Nai

. Thay Nguyén Anh Van — TP Can Tho

. C6 Nguyén Thi Thu Uyén — TPHCM

. Ban Huynh Hiéu Nhon — tinh Déng Thap

. Ban Tran Phan Anh Danh - TPHCM

. Ban Luu Huy Minh Quang — hoc sinh trusng THPT chuyén Hung Vuong, tinh Binh Duong
. Dién Quang — Xt Dang Trong
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SO GIAO DUC VA PAO TAO BA RIA VUNG TAU KY THI OLYMPIC TRUYEN THONG 30/4

TRUONG THPT CHUYEN LE QUY PON LAN THU XVIII NAM 2012
. ) 5! Khda ngay 07 thang 4 nam 2012
PE CHINH THUC Mon thi: Vit ly, 1op: 11
Thoi gian lam bai: 180 phiit, khong ké thoi gian phdt dé
Chu y:
— Dé thi nay ¢6 2 trang.

— Hoc sinh lam bai: nhirng cau khac nhau khong duoc lam chung trén 1 t& gidy thi,

Cu 1 (5 diém) , R
Cho co hé nhu hinh v&. Khéi tru ddng chit khéi luong M,
2

ban kinh R, momen quan tinh ddi voi truc cua tru 1a 1 = . Gitra

; L4 14 - T~ f 35 -~ ” ’ s R r I'\ A b
khoi tru ¢c6 mot ranh hep, véi 161 ¢d ban kinh = c6 quan day, rong

& A ¥ A M & 3 A -~ y v
roc B rat nhe, véat C c6 khoi luong m = y gan vao dau day con lai.

Tru dat trén mat phing nbhlen;:, hop véi mét phing ngang géc o =

300 day ndi song song v&i mit nghiéng, hé sb ma sat nghi gitra try va mat nghiéng la p. Bo6 qua ma sat ¢
rong roc, day manh, nhe, khong dan. Cho gla tbc trong trudng 1a g.

a. Tinh gia téc ag cua truc khéi tru va gia toc a cla Vat C khi try ldn khong trugt. Tinh luc cang cua day.
Tim diéu kién vé hé sé ma sat p.

b. Gia sir gia tri ctia pu khéng thoa mén diéu kién trén. Tim gia tbe a, cua truc khdi tru va gia tbc a, cua
vat C.

~ Cau2 (5 dlem)

R Cho co hé 1 ner hmh vn, Lo xo0 h 1 tudng €6 do cing k, do dai tir nhién 1a ly. Cac vz
nhé A, B c6 khéi lwong lan ltr(_vt 1a m| vam m, . Vat A dGoc treo vao gia-do-bangmdt dady |
manh va ¢6 kha ning chiu luc tét. Kich thich vat B cho né dao dong theo phuong thing
dtmg voi bién d6 14 m,g 7k . Khi vat B t6i vi tri thAp nht thi diy treo vat A bi dit. Chon
gbc thoi gian lac diy dut; truc toa do thing dimg huéng xudng va goc toa do tai vi tri cua
A liic nay. Thanh lap phuong trinh toa do cia mdi vit bang phuong phap dong luc hoc.

Bé qua moi ma sét.

Ciu 3 (5 diém)

Cho mach dién nhu hinh v&. Ngudn c6 suit dién dong K7 B,
E =9V, dién tré r = 0,5 R; céc tu dién ¢6 dién dung C =3uF, oA
ban d4u chua tich dién. Dién trd cc diy ndi va khéa K khong r&.] M- €

X A Al 11 B
dang ke. ..
a. Tinh dién lugng chuyén qua day MN khi K dong; C
b. Tinh nhiét lugng téa ra trén cédc di¢n tré & mach ngoai. { ] % 1=

2R

Trang 1/2




Ciu 4 (5 diém)

Cho mach dign nhu hinh v&  Biét | I__:

¢, =C,C, =2C,R, = R.R, = 2R. Dién ap xoay chiéu C R,
i 2

dat vao hai diém A va B c6 bicu thic u = U,.coswt. o :_, 6 e R,
Thay d6i gia tri @ trong mot khoang rong. Be
a. Tim gia tri cyc dai cua dién ap hiéu dung U, gitra hai
dau dién tro R,?
b. Khi U, dat cyc dai thi dién ap hiéu dung U, bang bao nhiéu?
Céu 5 (5 diém) .

Mot vat sang AB hinh mii tén dat song song v&i mgt man s S e >
E nhu hinh bén. Khodng céch gitta AB va E 1a L. Gilta AB va E ¢6 B;
mot thau kinh hoi tu tiéu cu f. Tinh tién thau kinh doc theo truc T E

chinh AE ngudi ta thay ¢6 hai vi tri cia thdu kinh déu cho anh ro A
nét cua AB trén man.

a. Tim diéu kién cua L dé bai toan thoa man.

b. Biét khoang céch giira hai vi tri ctia thdu kinh 13 a. Tim tiéu cu f

ctia thau kinh theo L va a. Ap dung bing sé: L =90cm, a = 30cm. )
¢. Van théu kinh va man E nhu trén, thay AB bang diém sang S dit trén truc chinh cta thau kinh va cach
E mot khoang 45cm. Xéc dinh vi tri dat thau kinh dé trén man thu duge viing sang c6 kich thude nho
nhat.

Ciu 6 (5 diém) &
Cho m¢t mol khi ly tuéng don nguyén tir bién doi theo
mot chu trinh thuin nghich duge biéu dién trén dd thi nhu L\_ - - .
hinh v&. Trong d6 doan thang 1-2 ¢6 dudng kéo dai di.qua P2 e
gbc toa do va qua trinh 2-3 1a qua trinh doan nhiét. Biét 5
P J
T,=300K; P, =3RB;V, =4V.. '
a. Tinh céc nhiét d¢ 7,.7,.7, fil--— ; |
b. Tinh hiéu suft chu trinh. & o ] E \'
¢. Chimg minh réng trong qud trinh 1-2 nhiét dung cia khéi O ¥ v, 0
khi 1a hang so.
Hét
Hoc sinh khéng dwge sir dung tai liéu. Giam thi coi thi khong giai thich gi thém.
OB 00 ThT ST <. osirivsscassoinsos asbssiriips s st e Ao e s BRI DRI .5 vt s A I s
Trang 2/2 Hl\
~




Huéng dén gii dé thi OLYMPIC 30-4 lan thir XVII
Mén Vit Ly - Khai 11

Bai giai nay do thiy Pau Quang Dwong bién soan giri ting Thw Vién Vit Ly - thuvienvatly.com

Cau 1: Co
Dinh lua:t II Newton:
- Cho khoi tru:
o ~ Mg cosa = N @
P+T,+F,=Mg,= .
T+F,,—Mgsina=Ma, (2)
- Cho vat C:
- ~ M M
P+T,=ma=mg-T :ma:>€g—T =?a (3

Phuong trinh quay ctia khdi tru:

R R?
T——F R=1 =M — 4
5 ms /4 ( 2) (4)

a) Mat khac: a=a, +}/§ (5)
Khdi try lan khong trugt: a, = yR  (6)
Tu (5) va (6): a:gao :gyR (7

Tir 2), 3), @) va(5): T = % Mg
15 2

Te(3)® a=g-—g=——o

U@ @ a=g-29=-720

. 2 4
Tu (7) < ao=§a:_§9

4Mg N Mg 3Mg _ Mg
39 2 13 6

J3 Mg _+3

Taco: F, <uN :,ul\/lgCOSa:7,u|\/|g @—g—yMg:yzi

6 2 33

Tu (2)=> F,, =Ma,+Mgsina -T =—

, khoi tru vira 1an vira truot

1
Vu<3hB
i

F.. =uMgcosa = 7yMg

Cac phuong trinh (2), 3), (4)va(5) =T = % Mg =>a_ = _% g

C

Tu (2) => Mao=FmS+T—Mgsina=§yMg+%Mg—%=Mg( 5

B 5

~Dy=a =S a1
Hoe) 7R = %
Céu 2: Bai dao ddng co (cdu nay do thay Pdu Quang Dwong ra dé )

Khoang cach tur vat A dén khdi tam G cua hé hai vat khi 16 xo chua bién dang 14 :



m. |
lyy =—22— (0,25d)
m, +m,

P6 dain ciia 16 xo khi vat B t6i vi trf thap nhat : Al = m;g + m;g M i ™ g (0,25d)

Khoang cach tir vat A dén khéi tim G cua hé hai vat lac nay 1a :

m m m,+m m,g
|, = 2 (I, +Al)= 2|1, + 2g =1, +—== (0,254
(e = 1 P o, T 0250

Khi day dut khéi tim G roi tu do (0,5d)
Xét hé quy chiéu gén v61 G; truc toa do théng dang hudng xuéng va géc toa do taiG.
Trong hé quy chiéu nay trong lyc can bang vdi lyc quan tinh nén hé hai vat 1a kin nén ta c6 :

m,GA+m,GB = m,x, +m,x, =0= X, :—%& (1) (0,25d)

2

Vao thoi diém t bat ki theo dinh luat IT Newton gia toc ctia vat A duoc tinh bai

alz_:kI_IO:k(XZ_Xi)_IO (3)(0,5(1)
ml ml ml

Tu(l)va(3)tacod: alz—k(nni;mZ)(mnfm |0+X1]:—%(|01+X1) (0,5d)
2 2 1 2

k(m, +m,)

it X, =1, +X .Tasuyra: X, =—@’X, véi o= nm
2

(0,25d)

Vay X, =Acos(at+¢)  (0,25d)

. ) m m X
Luct:Otaco:x1=—I1:>Xl:Im—Il:Im—(loﬁ Zgjz— 20 Vav, =0

Vay X, = M9 cos(wt+ (0,5d)
Yok

S =X, ], = mﬁg cos(at+7)-—"2o (0,250)

m, +m,

m I
=X, =—sz1=%cos(a)t)+ﬁ (0,25a)

Phuong trinh tga d¢ cua hai vat theo yéu cau bai toan :

2 k 2
y1:X1+£:ng COoS (ml+m2)t+7l' _LIO'FQ (O,Sd)
2 k m1m2 ml+m2 2

2 k(m,+m 2 m
v, =1 +Al+x, + 98 2 M o k(m, +m,) 2)t LoU ammyy MM, g sa)
2 0 2 0
2 m,m, 2 m+m, K



Ciu 3: Pi¢n mot chiéu
a.
Khi K dong: q1 = CE, g, = CE =>q =2CE
Dién luong chay qua AM ; BN lan luot 1a 12 Ag; va Agy , ta cd: Ag; + Agp = q = 2CE
Mat khac:

Ag, LAt 1, 2R
Ag, LAt 1, R

= Aq, :§CE ,Aq, =—CE

m w

C

:>AqMN =AQ1_q1:?

b.

Cong dich chuyén dién tich q trong mach:
A = gE = 2CE?

Nang luong 2 tu khi da tich dién:
W = 2.%.CE2 =CE?

Téng nhi¢t lugng tda ra trén dién trd:
Q=A-W=CE’=Qau+Qr (1)

Ta co ti 1€ sau :

Qu _ R _4
o0 ~r 3 (2)
Tir (1) va (2):

4
=—CE?
Q 7



Céiu 4: Pién xoay chiéu
I, =31, =2} =92}
R*+(Z, -Z.)? =9R*+9(Z, - Z. 13)?
< -8R*=(3Z,-Z.-2Z,+2.).(3Z,-2.+Z,-Z;)
< -8R’ =47,.(22,-Z,)
<8R =4Z,.(2.-22,)
& 2R*=27,.(2.-22))

Mat khac:

Z -2, 72,-2.13
R R

&R =—(Z,-2.)(Z, -2, 13)

& -2Z,-Z)NZ,-2.13)=2Z,(Z.-2Z))

& Z(2.-22,)-2Z,-Z)Z, -Z.13)=0

-1

2
2,7, —2zL2+2zL2—%—2szC+ZZ c_0
- 22°, 52,7, _0
3 3
ZC
Q?(ZZC—5ZL)=O
5
:>ZC :EZL
2
Rzzﬁz_lzL—L
276 4
Z, =2R
Z.=5R
UR:B U
U, = =
RZ_OR? 2

Cau 5: Quang hinh
a. Theo cong thirc thau kinh:



—=1+i ; d+d'=L=d'=L-d
d d

d'f (L-d)f
d—f L-d—f
=d?’-Ld+Lf=0

A=1?-4Lf
A>0
Dé thoa yéu cau: | Lf >0< L>4f
L>0
b. Theo dinh li Vi-ét:
d+d,=L
dd, = Lf < (d,—d,)* =(d,+d,)*-4d,d, = ° —4Lf = a® = L* —4Lf
d,—d, =a=30cm

L2-a®

=d=

= f= =20cm

c. Goi x 1a khoang cach tir S” dén E.

d:dd'—ff : d+d'=L+x=>d'=L+x-d
g Lrx=d)f
L+x—-d-f

= dL+dx—d?*—df =Lf + fx—df
= x(d-f)=Lf +d*-dL
‘o Lf +d?—dL
d-f
pé vung sang nho nhit < Xmin@x’(d) =0
e (d-f)@d-L)—(Lf +d*—dL) _
(d-f)
< (d-f)2d-L)—(Lf +d*—dL)=0
< 2d*—Ld —2df + fL—d?+dL—-Lf =0
o d?-2df =0
=d=2f

0

Cau 6: Nhiét
da.
Xét qua trinh 1 => 2: phuong trinh dudng thing c6 dang p = aV
=aV,
P 1}:>ﬂ:ﬁ:1:>3v1:v2
p, =av, p, V, 3
Theo phuong trinh Claperol:
V, =nRT,
P 1}:>L=—'01Vl ~ L1, —1200K
p4V4 = nRT4 T4 p4V4 4
Xeét qua trinh 2 => 3: doan nhiét



5
PV, =PV, (r :é) = 3p1(3v1)y = p3(4V1)y @
Mit khac : qua trinh 3 => 4: dang tich
PV, = nRTa}:> - p,T,

p,V, =nRT, T,
Thay vao (1):

T 3.3
3p,(3v,)" = T_s p,(4v) =T,= 7T4 =2229K

4
1 1
Ay = (Pt P)(Vo ~V;) =2 4P, 2V, = 4P\, = 4nRT, =9977,36 J

3
Ay =—AUy =-nC, (T, -T,) = _E-R-(Ts —T,)=5874]

A, =0

A, =p(V,-V,)=-3pV, =-3nRT, = -7483,02 J
Cong cua ca chu trinh:

A=Ap+ Ax+ Az + Ay = 8368 ]
Ta co:
Trong qua trinh 3=>4thi -AU=Q,Vvi-AU<0nénQ <0.
Trong quatrinh4=>1thiQ=A+AU,ViA<0,AU<0nénQ<0.
Nhiét nhan vao trong qua trinh 1 => 2:
Q,=A,+AU, =A+nC,(T,-T,)=3999,45 ]

HY% =2 ~ 21%
Q



SG Giao Duc va bao Tao KY THI OLYMPIC TRUYEN THONG 30/4

TP. HO CHI MINH LAN XIX — NAM 2013
Trudng THPT Chuyén DR
Lé Hong Phong Mon thi :vatLy - Khoi: 11
- Ngay thi : 06-04-2013
LB |
: / @ioneweven )
AiaTcaR A hes UNSW Ll Thdi gian lam bai : 180 phat

Ghi chd : Thi sinh lam méi cdu trén 1 hay nhidu to gidy riéng va ghi ré céu s6 ... Jtrang 1
cua moi to gidy bai lam. Dé nay co 02 trang

Bai 1 (5 diém): my
MGt thanh cling, nhe cd chiéu dai L, & hia dau c6 gan

hai qua cau nho khéi lugng m; = m,; = m. Thanh cd thé

quay trong mdt phang thang diing quanh truc ndm ngang

di qua diém O trén thanh cdch dau dudi cla thanh mét

doan L/3. L4c dau, thanh ndm doc theo phuang thang Y

di’ng. Do mot tdc dong nhe, thanh mat can bang va bat

dau quay quanh truc qua O. Bé qua moi ma sa sat.

a. Tinh t6c dd goc clia thanh khi né hop vai phuang thang
ddng mot goc « .

b. Biét rang khi luc do thanh tac dung |én qua cau m;, bang 1,8 lan trong lugng
clia nd thi bat dau tach khadi thanh. Tinh gia tri géca (ng véi thdi diém qua cau
m1, tach khoi thanh.

Bai 2 (5 diém):
Cho mach dién nhu hinh vé. Hai cudn day
thuén cam, cudn 1 c6 dd tu cam L,, thay déi dugc,

N . an , 1 o , "
cuon 2 co do tu cam L, = —H, dién tré thuan R L
2 . — T M S N

= 50 Q, tu dién cd dién dung C = %F. bién ap
7T

xoay chiéu dat vao hai dau doan mach la
upg= 1002 cos1007 (V).

a. Diéu chinh dé L; = ZiH. Viét biéu thirc clia cudng dd dong dién tlrc thdi qua
T

cudn cam L;.
b. Diéu chinh gia tri L; dé dién ap hiéu dung gilra hai dau cudn 1 dat cuc dai. Tim L;
va gia tri cuc dai dé.



Bai 3 (5 diém):

Cho mot tu dién tru khong khi cé cac ban kinh trong
va ngoai lan lugt la R; = 5cm, Ry= 6¢cm. Ngudi ta tao ra
trong khoang khong gian gilta hai ban tu mot tUr trudng
déu B = 0,2T cd cac dudng sic song song Vdi truc cla tu
dién va c6 chiéu nhu hinh v&. D3t tai diém A cach déu hai
ban tu mét hat « (hat nhan nguyén t&r ;He). Sau dé
cung cdp cho hat o mét dong ndng 100 eV dé nd bat , .-
dau chuyén déng theo phucng vudéng géc véi ban kinh
OA.

Héi phai thiét 1&p mot hiéu dién thé gilta hai ban tu nhu thé nao dé hat « ludn
chuyén dbéng cach déu hai ban tu? Bo qua tac dung cla trong luc. Cho khdi lugng
cla hat « 13 6,64.10% kg.

Bai 4 (5 diém):

Ba qua cau nho khdi lugng lan lugt m,
M=3m va m mang dién tich gibng nhau Q. Qua ™M
cau gitra (khGi lugng M) ndi vdi cac qua cau ® N
khia bang mot sgi day manh, nhe, khong dan, Vo
cach dién cé cung chiéu dai I. Ban dau, hé 5
théng dugc d&t thang hang, cach déu mot doan | trén mét ban nhan ndm ngang
(nhu' hinh vé&). Truyén cho qua cau M mét van téc dau v, theo hudng vudng goc
V@i sgi day.

a. Tinh khodng cich ngdn nhét gilta hai qua cdu m trong quéd trinh chuyén
dong?
b. Tinh van tc cla qua cau M tai thdi diém ca ba qua cau lai thdng hang.

m
@

Bai 5 (5 diém): ]
MOt thau kinh cd mot mat 16i va mot mat Iom dat :
trong khong khi. Chiét suat cta chat lam thau kinh la n.
Ban kinh mat [6i 16n hon ban kinh matldm mot Iugng
AR. C6 thé coi thdu kinh day nhu mdt quang hé ghép
trong dé cd hai thau kinh mong va mét ban mat song
song. Hay tinh bé day cla th3u kinh d€ dd phéng dia
cla anh cé do I16n khong phu thudc vao vi tri dat vat.

tv (x102 m3)

Bai 6 (5 diém):

M6t mol khi ly tudng don nguyén tir thuc hién
mot qua trinh dugc bi€u dién nhu hinh v&; bao gobm [Tl
mot doan thang song song truc OT va mot phan cia 3 [-----rrmmmmemmmene e ,
dudng parabol. Biét rdng R.T, = 10° (Pa.m®). Hay '
chi rd trong giai doan nao thi khi téa nhiét; thu
nhiét; thu hay téa mot nhiét lugng bao nhiéu? T . >

v
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Bai 1 (5 diém):

a) Ap dung dinh luat bao toan nang lugng cho hé ( Goc thé nang tai O):

Nang lugng lic dau cda hé: WozmggL—mg%L:%mgL 0,5d
Nang lugng lic sau cda hé (Khi goc hgp bdi thanh va phuong thang ding la «):
2 2
W =mg§Lc05a+%m(§ Lj a)z—mg%LCOSa+%m(% Lj % =%mch05a+%mL2a)2] 0,5d
W, =W
ol mglL= 1mch0505+£mL2a>2 0,5d
3 3 18 !
_ |69 -cosa)
So= 5L 0,5d
b) Goi F la luc ma thanh tac dung vao qua cau m;:
Dinh luat II Newton:
P+F=ma 0,5d
Chiéu Ién phung thanh va phuadng ti€p tuyén cua thanh:
mgsina+ F, =ma, (1) mgsina + Fr = ma; (2)
Vi: a, =w2§L=M
0,5d
Thay vao (1) thu dugc: F, :mg(Angow)
Mat khac momen quan tinh cta hé déi véi truc quay O la:
(1Y (2 V 5 .,
I—m(éLj +m(§L) —§mL 0,5d
Pt chuyén ddng quay cla hé: mgz—;‘sina—mg%sinaz ly <y= 3955:?0‘
Gia toc ti€p tuyén: a =R= sgsma.&:ggsina
5L 3 5 05 d
Thay vao (2) suy ra: F; = m(ar-gsina ) = %3 mgsin '
D0 16n luc F ma thanh tac dung Ién qua cau my la:
F= JFR2+F2= %J?Zcosza—72003a+25
Ma theo dé bai diéu kién d€ qua cidu m; tach khoi thanh la: F= 1,8mg 0,5d
%\/YZCOS2 a—T72c0sa+25=1,8mg < 72cos’ o —72cosa —56 =0 < 9cos” a—9cosa —7
Cosa = \/3_2;3 >1
Giai phuadng trinh trén ta dugc
PREENS ' J37-3 0.5d
CoSa = 5 <1

- a=121°




Bai 2 (5 diém):

fou ¢ “"L{OAM
ro P
O UOAB IO: 1d
U H
o OMB‘: ; (015d/
hinh)
|-' 5 E ; U
Gian do 1 Gian do"2 oM
a, Gian d6 1: Chon uyg lam truc chuén ( V& hap i)
Cudng do6 dong dién qua C la i; co: 1, =%:% va sém pha % S0 VGi Umg
- Cudng d6 dong dién qua mach (R,Ly) la iy co: 1, = Yoe _ _ Youe 3 léch 0,5d
JRE+(Law)? 5042
pha so v&i uw. tang, =%):—1:>¢2 :—%
Ma I = 102\/_ => AODE Vuéng can tal 0=> Ip1 = IOZ\/§= IO\/E va UmB tré pha
% so VJi i 0,5d
* Gian do 2: UOAM = Ioa)L1=5010 va UOMB = 1050\/_ => AOHN vu6ng can tal H 0,5d
=> Ugam=Ug = 10042 => Iy = 22 (A) va I cing pha v3i upg 0.54
VAy: Biéu thlc dong dién gua Ly a: I = 24/2cos(100 zt) (A) !
b) Gian d6 3: (v& hgp /111
;UAB
0 r 0,5d
\Kg
e,
Gian do 3
U A, e .
Ap dung: S'n“_sin—A;. D& Uy cuc dai thi a=90° =>U,,,, =100v2 (V) 0,54
4
TU gian do 3 suy ra: UMB = UAB = 100V va I = I2 = UMB/502 = 2 (A) 0,5d
SuyrazLl = ULL/T =100 O => L1 = L (H) 0,5¢
T




Bai 3 (5 diém):

- Goi o, la mat do dién tich cua ban tu trong
Ap dung DL Gauss cho mét Gauss hinh tru ban kinh r dong truc véi truc cta tu

dién: 0,5d
E — aR
TG
" " oR oR . R
U12:J2Erdr:.|Z Lildr=—2In2 0,5d
R R ol €o
&U 1 U
R ="t =E =13 0,5d
In—= In—t !
R R,
Khi bay vao trong khong gian cé dién trudng va tu trudng, hat o chiu luc dién
tu: 0,5d
F=F+F
- D€ hat khéng bi léch vé cac ban tu thi F phai la luc hudng tdm, 13 luc can
thiét dé€ gilr hat bay trén quy dao tron ¢ ban kinh:
R+R, 5+6 0,5d
R= 2 = =5,5cm (2)
2 2
, V2
Ap dung dinh luat II Newton cho hat «: QVvB—0E; = m= (3) 0,5d
L ) mv? 2W
Tl ¢bng thic: W=——=Vv=, |— (4)
2 m
. ) 2W U, 2V 0,5d
Thay (4) véo (3) ta c6: A0y~ ——0. R R (5)
An—2
R
R 2w 2w
U,=RIn—2| B /———
Thay s6 vao (6), ta tinh dugc: U,, ~121V 0,5d
Do U;, > 0 nén ban tu trong tich dién dudng 0.5d




Bai 4 (5 diém):

a) Tai thai dlem cac qua cau nhd gan nhau nhat thi van tdc cac qua cau la
b&ng nhau. Ap dung dinh luat bao toan ddng Iu’dng

0,5d
Mv. =(M+2m)=v= 1 /
,=(M+2m) =y =% ()
Vi khoang céch gitra qua cdu M va cac qua cadu m khdng déi nén chi c6 thé
ndng tuong tac clia hé 2 qua cau m la thay doi
Ap dung dinh luat bao toan nang lugng
W, =W,
QZ Q2 1 QZ QZ 1d
EMv + 2k =— : +k = T (M +2m)v? + 2k =— I +k =
2 2
Kk :EMVZ—_(M LMV ()
X 20 2
. . 1 1
Thay v tir (1) vao (2) ta dugc: X= 1 M2 1 3mv
=4 0 1d
21 kQ(M+2m) 21 5kQ?
b) Xat tai cac thdi diém ba qua cau lai thdng hang, thé ndng tuong téc cla hé
la:
Ap dung dinh lut bao toan dong lugng,ta co: 0,5d
Mv, = Mu, +2mu,
=3v, =3u,+2u, =uUu :§(v -u) (3
0 1 2 2 2 o] 1 0’25d
Theo dinh luat bao toan nang lugng, ta cé:
1 MvZ = 1 Mu? + o1 mu; 0.5
2 2 2
=32 =307 +2u; (4) 0,25d
TU (3) va (4):
U, =v,;u,=0 —loai
1d




Bai 5 (5 diém):

Qua trinh tao anh qua thau kinh méng phang-16i(0,) cd tiéu cu f;: AB > A;B;

. 0,5d
d =df,/(d—f)
A;B; tr& thanh vat doi v8i ban mat song song bé day e cho anh
A;B, c6 d6 I8n khdng dbi (bang A;B;) va dich chuyén doan 1d
X = e (1- 1/n) theo chiéu tia sang
A;B, trG thanh vat ddi véi thau kinh mong phang-16m(0s) c6 tiéu cu f; va dat
cach (03) doan 0,5d
d,=e—x—d,
D0 phdng dai cia anh qua hé:
ke o T 0,25d
fl dl fs_ds
Thay vao, rat gon, ta dugc:
fl f3
K=—r . 0,25d
dl(n— f,— f3)+ fl(f3_nj
PE& k khdng phu thudc vao d, thi:
e 0,5d
——f-f,=0 !
n 1 3
Vay:
e 0,5d
fl + f3 :ﬁ
Hay:
R R, AR e
_ — == 0,5d
n-1 n-1 n-1 n
Két qua:
NAR 0,5d




Bai 6 (5 diém):

VE lai d6 thi trong hé truc (p,V) nhu hinh vé
p(x100000 Pa)

15
0,5d
0,5 _
O 1 | 3 V(x0,01md)
TU d0 thi trong hé truc (p,V), suy ra phuang trinh (2-3): 0.54
2p= (4-V).10° (1) '
Két hgp véi phuang trinh (1) véi phuong trinh Cla-pé-ron Men-dé-1é-ép, suy ra
phuang trinh (2-3) trong hé truc (V,T): 0,5d
2RT=[4 — (V-2)’]1.10° (2)
Qua trinh (1-2):
A;> = 0 (dang tich)
Q. = R(T,-T) =075k 0,>d
Q1> > 0 > Khi thu nhiét
Qua trinh (2-3):
Ap dung nguyén li I nhiét dong luc hoc: 0.5d
dQ,, =dU,, +dA,, :g RAT + pdv (3) '
Lay dao ham hai vé€ phuang trinh (1): 0.5¢
2RdT =2.10°(2-V)adV (4) '
Thay (2) va (4) vao (3) suy ra:
d0, =SR2V av + 2V v [10° =10°, G-)v () 0,5
2 R 2
e TU phuadng trinh (5) nhan thay khi 10?m® <V <3.10°m® thi Q > 0, khi thu
nhiét
Q= |, 10°(5-2V)dV =2,25k] 0,5
e TU phuang trinh (5) nhan thay khi 2,5.10°m® <V <3.102m?thi Q<O0, khi toa
nhiét 0,5d

Qs =, 10°(5-2V)dV =-0,25kJ
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TP. HO CHI MINH LAN THU XXIV - NAM 2018
TRUONG THPT CHUYEN Mon thi: VAT LY - Khoi: 11
LE HONG PHONG Ngay thi: 07/04/2018

3 Thoi gian lam bai : 180 phut
Dé nay c6 03 trang.
PE CHINH THUC

Luu y : Thisinh lam mdi cAu trén mdt hay nhiéu 1o gidly riéng va ghi rd cau s6 may & trang 1 ciia mdi
to giay 1am bai.

Ciu 1: (5,0 diém) , :

a. Mot rudt viét chi dong chat khoi lugng m, chidu dai 1. dugc dat thing dung véi dau
nhon ¢b dinh trén mat san ndm ngang, tha nhe thi n6 &b xubng. Tinh toc do géc va gia toc
g06c cua rugt viét chi ngay trude khi né cham san. )

b. Cho mdt thanh nhe nam ngang, chidu dai . Pt dau nhon cta rudt vict chi tai mot
diu cua thanh ngang sao cho rudt viét chi can bing trong mat phiing thing dang. Tai thoi
diém ban dau, rudt viét chi hop voi phuong thing dimg mot goe 0o du nho va toe do goc ban
dau la oo cling du nho. Goi (1) 1a goc hgp bot rudt viét chi va phuong thing ding tai thoi
diém 1. Viét biéu thuc goc nho 6(t) theo thoi gian.

Biét nghiém cia phuong trinh vi phén X — o’x = 0 ¢6 dang 1a x = Ae® + Be™®, voi A va
B 1a cac hiing s6 phu thudc vao céc diéu Kién ban dau.

c. Ta co thé gitr rudt viét chi thang bang thang ding trén dau cua thanh { trong bao lau?
Cau hoi nay c6 thé duge tra 101 bang viéc sir dung nguyen ly bat dinh Heisenberg: ** khong
thé x4c dinh dong thoi ca vi tri va dong lugng cua hat voi do chinh xdc nhu nhau: Ax.Ap 2 h
(fi = 1,06.10°* Js 1a hang sO Plank™. Hg qua la rudt viét chi chi duoc giit thing bang khong
lau hon mot khoang thoi gian tmax nao do. Theo diéu kién ban dau & cau b, hé thic cua
nguyeén ly bat dinh 1a (£60).(m(wo) = h. Chom = 0,01 kg: £ = 0,1 m va g= 10 m/s%. Tim thoi
gian cuc dai tmax MA ta co thé gitr duge rudt viét chi thang bang.

Cau 2: (5,0 diém)

Mot dia tron dong chat, khoi lugng m. ban - T
kinh R, c6 thé quay quanh truc c0 dinh nam = A WWW\"‘I
ngang di qua tim O cta dia. Hai 10 xo ¢6 dd U

climg ki, k2, mot dau gin ¢b dinh mot dau gin
vao diém A cua vanh dia nhu hinh 1. Khi OA
thing ding thi hai 16 xo ¢6 chiéu dai tw nhién.
Xoay dia sao cho OA hop v6i phuong thang dirng mot goc
nhé o rdi tha tay. Coi 10 xo ludn ¢é phuong ndm ngang va
khéi lugng cia 16 xo 1a khong dang ké.

a. Bo qua moi stre can va ma sat. Tinh chu ki dao dong
cua vat.

b. Thuc té ludn tdn tai luc can cia khong khi va ma sat
véi truc quay cua dia. Coi momen can M. ¢6 biéu thic 1a

k, +k,)R?
e :(—‘1042 )
OA thang dung. Tinh s6 dao dong dia thyc hién dugc trong truong hop ao = 0,1 rad.

¢. Heé bay gio duge dat 1én mdt mat phéng nam ngang va kich thich cho m thyuc hién
dao dong bé nhu hinh 2. Tim chu ki dao dong clia dia trong trudng hop dia khong truot.

Hinh 1

Hinh 2

. va cho ring khi dia ngimg dao dong thi

1



Céu 3: (5 diém) (

Ding mdt day dan di¢n dai 8 m uon thanh mot
khung day kin gom hai hinh vuéng giong nhau canh a
nhu hinh 3. Cho khung ddy chuyén dong thiang déu v

ol g T Ay " b ot
voi toe do v doc theo truc Ox va di vao ving khong G o ne >
gian ¢6 mot tir truong ludén hudng vé truc Oz, d6 1on AN

bién thién theo quy luat B:Bo(l-i- crx] v6i Bo=5T; ®B ’ 3
o =2 m’!. Khi khung cach Oy mot doan b = 15 m thi

khung day bi @it do sy toa nhiét ciia dong di¢n trong X,
khung. Cho ring thoi gian cta qué trinh néng chay Hinh 3 ”
cua vat lieu larn khung la t = 0,01 s. Hay tinh tée do
chuyén dong v cua khung day.

Biét vat lidu lam khung c¢6 khéi lugng riéng 1a D = 11300 kg/m?, nhiét dung riéng ¢ =
130 J/kg.K , dién tro suat p =2,2.107 Q.m, nhiét do néng chay tc = 327 °C, nhiét nong chay
14 nho ¢6 thé bo qua. Nhiét do ban dau ctia khung 1a to= 100 °C.

Bai 4: (5,0 diém) \
Cho mach dién gom cudn day thudn
20

cémvt}iL=—3—uH;tuC=7|_Lsz‘1 T,
dién tré R = 100 Q dugc méc nhu so dd L
mach dién trong hinh 4. Dat vao hai diu | |
A, B mét ngudn dién xoay chiéu cé tan ICI
sO va dién ap hiéu dung thay ddi dugc —
. T N R
nhung cuomg d6 dong dién hi¢u dung R
trong mach chinh luén dugc git khong A_B
doi.. C R
a. Goi w,1a tan sd goc img vai cong -
suét cuc dai Pray. Tinh .. Hinh 4

b. Goi Aw la_bé rong nua dinh ,
(bandwidth) cua do thi P(w) trong hinh 4. D¢ do do nhon cua dinh ngudi ta sir dung khai

niém hé <6 phim chat Q (Q - factor) véi O = z’z) . Hay tinh hé sé Q nay.

Céu 5: (5,0 diém)

Cho mét mol khi CO; ¢6 ap suét ban dAu p, va thé tich ban dau
Vo, thye hién chu trinh nhu d6 thi hinh 5 (1-2: déng tich, 2-3: dang 5, | !
ap). Xem CO; la khi thuc tudn theo phuong trinh Van der Waals: ’ |

[p+%}V=RT, trong do héﬂg s6 a = 36poVo’. Biét r:;'mg ndi

Po [7772] '3
ndng cua mot mol khi thuc duge tinh boi cong thire U=C,,T - % " ] : ‘,i_
" . Vv 2V
Hay lap ty s0 cong do khi thye hién va nhiét luong ma khi trao doi 2 °
vo1 moi trudong xung quanh. Hinh 5



Bai 6: (5,0 dlem)

Mot nhém hoc sinh ché tao may dé ghi nhan dao dong c6 céu tao don gian gom mot thau
kinh hoi tu c6 ti€u cy la 30 mm, duong kinh ria 1a 77 mm va mot ngudn sang diém S nim
trén truc chinh cta thau kinh. Man himg anh phia sau thau kinh 1a mdt dai phim dugc lam tir
vit li¢u nhay séng. Phim dwgc dat vudng goc véi truc chinh cia thau kinh, cach théu kinh
45 mm va dugc cudn voi the dd 120 mm/s theo phuong ngang, vudng gbéc véi truc chinh
ciia thau kinh.

a. Dé chuan may, mot hoc sinh da c‘heu chinh vi tri ciia S trén tryc chinh sao cho anh
ghi duge trén phim 1a mot duong thing nim ngang (goi la dudng chuén). Hay tinh khoang
cach tir S dén thau kinh, i

b. Khi dit may 1én mot mang rung dé ghi nhan dao dong cua mang, nguon sang S s&
thyc hién dao dong didu hoa. Khi do. trén phim, ta thu dugc hinh anh nhu trén hinh 6. Hinh
anh nay dugc 1ap di 1ap lai mét cach tuan hoan. Dya vao hinh anh trén phim, hay xac dinh:

- Phuong dao dong cua S.
- Phuong trinh dao dong cua S. Chon chidu duong 1a chiéu truyén clia dnh sang.

thot diem S bat &

dao dong
I 11 mm 7 mm
Il'l;‘f :;,-___ .{ —.1 ariebg

duome chuan

o G0 mm IOVRNRErS. SN < 3 )| © | NS P 60 mm-——-=—— 60 mm ot

Hinh 6

- HET -
Ho tén thi sinh: .. N%us}m.vpm,%. ........ S ———
B o AR el DL . s ccoiomsinsni vssis s sa s R R ;
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Cau 1:
o ] S s i orelc e 2o 52 | 0,5 diém
a. Bao toan co nang: mgL/2 =Iw?*/2 vaI=mL?*/3. Téc 40 gbc w = J}
Dinh luat IT Newton: M, = Iy; ta dé dang suy ray = (3g)/(2L) 0,5 diém
b. F = mgsind =~ mgh = ma. Suy ra 0” = (g/).0 dit »* = g/L. 0,5 diém
Nghiém tong quét clia phuong trinh 12 0(t) = A.e” + B.e™". 0,5 diém
0(0) = 0o suy ra A + B = 6o, hay 8°(0) = wo, suy ra (A —B).o = wo. | 0,5 diém
Giai tim A va B, cudi clng ta co 0,5 diém

(1) = %(90 + wy/w)e®t + % (0p — wo/w)e™ ",

. Cac hing s6 A va B nhd vao ¢& vh. Nhu vdy theo thoi gian s6 hang e | 0,5 diém
mil duong s€ tang nhanh dén 6 ¢ la 1 va s hang e mil am tré thanh
khong dang ké, nén ta s€ bd qua s6 hang nay.

Do viy: 8(t) = = (6, + w,/w)e".

Muc t'iéu cua ta la gilr sao chp 0 nhd lau nhat c6 thé. Tu do ta mudn hé sO 0,5 diém
cua sO hang e mi phai cyc ticu.
Tir nguyén ly bat dinh ta ¢6 ((8¢).(mCwo) > A suy ra @ > A/(m{*6y).

Thay vao biéu thirc trén ta co 0,5 diém
0(t) 2 = (8, + h/(wml?6;))e®".

. h
Tai thoi diém t = 0 thi 8(0) = 0 thay vao trén ta c6 & 0= w_nz? thay

nguoc lai ta c6 0(t) > \/ 1/ (wml?)e“".

) ¢ T3 23 0,25 diém
Khi 8= 1 vastrdung o= g/( cudicingtaco t < 1\/; In (mhz g)-

Thay s tacot<3,56s. \ ' 0,25 diém
Vay ta khong thé nao giit thang bang rudt viet chi qua 3,56 gidy
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Cau 2:

' a. Chon chiéu duong la chiéu quay dia. 1 0,5 diém
Dia quay mét géc nhd a thi A dich chuyén mét doan Ra
—Fah = Fan1 + Fano=( k1 +k2) Ra

Dfia chiu tac dung cua mémen luyc M = - ( k; +k2) R%a 0,5 diém
Pia dong chat, ban kinh R ¢6 mémen quan tinh I = mR?/2

Ap dung phuong trinh chuyén dong quay cta vat rin quanh mot truc ta
co: M=Iyvéiy=a"

Thay biéu thirc ciia M va I vao phuong trinh ta co:

~(k +k)RPa= MR
2(k +k,
a"+—( i ’)a =0
m
: A N . m 0,5 diém
Vat m dao dong diéu hoa voi chu ki 7' =27 | ———
2(k, +k,)
b.Xét mot lan doan OA di qua vi tri the"mg dung. Goi a1, 02 la bién do 0.5 diém

g6c¢ ve hai phia so voi duong thiang diung.

Bién thién co nang ctia hé la: AW:%(}(, +ky) R (o5 - )

Cong clia médmen can: 0,5 diém
ki+ kz)R?
Ac= - Mc(aitaz) = — % (a; + a3)
Theo dinh li bién thién co ndng ta c6 AW= A, 0,5 diém
1
A — 0y = ——
' 7?5000 _
S6 dao dong vat thuc hién duoc: 20 = 250 0,5 diem
2(a1=az)

c. Diém tiép xtic clia dia voi san trd thanh tim quay tirc thoi. Néu | 0,5 diém
« 14 géc nhd ta c6 nang lugng
~Ia'? +~k, (2Ra)? +> k;(2Ra)* = const.

Lay dao ham ta c6 0,5 diém
la +4R%*(k,+k,)a =0.
V6i | = 2mR?

Ta c6 phuong trinh vi phan diéu hoala: ¢ + w?a =0 0,5 diém
A La e 8ki+ks |
Suy ra dia dao dong diéu hoa véi (J.J2 = Eg vaT =2n/o.

m

2
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Cau 3:
Suét dién dong cam mg qua cac thanh song song vai ddy thing : 0,25 djém
B, = By(1 + ab) 0,5 diém

— E, = B,va = Byva(l + ah)

B, = By[1+ a(b + a)] 0,25 diem
— E, = B,va = Byva[l + a(b + a)] 0,5 diem
By = By[1 + a(h + 2a)] 0,25 diém
. = E; = Byva = Byva[l + a(b + 2a)] 0,5 diém
Cuong do dong dién trong khung: 0,75 diém

I - El—Ez+E3 — Bovﬂ[1+ﬂ(ﬂ+b)]

4 R T R b
Toc @6 cua cua khung céan tim: 0,5 diém
0 = I*Rt =mcht

0,75 diém

i vVRmceAt 8 DpcAt
T —_— —
d Vt Bya[l+a(a+b)]  Bp[l+a(a+b)] t

Thay s6 vao ta duoc: v = 4,15 m/s

0,75 diém
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Cau 4
- 0,5 diém
I=l+1,+1, =TI +(I
2 2 . A
Tacd P=R. Ik = v _ = 1 : 0,5 diém
R i fd g
R =th] ——me—
R Z(' ‘Zf_
Dé Pmax khi L_,_l_z 0= ZL = ZC =T ;L_r- - D 146. ]Oh (rad/s) 0,5 diém
& I VLC
=5 Py =R.J2 0,5 diém
Mit khac: P= I = R;' 0,5 diem
R 1, + -~
R- Z(' Zf.
1_1 0,5 diem
—=——oC 5
R ol :[iRLCa) +Lo-R=0 (1)
1__1_ .~ |RCo-Lo-R=0 (2)
R wl
TP = 0,5 diém
(1) giai ra va loai nghiém am, ta dugc : A=L?+4R’LC = o= j;L\éZ
O 0,5 diém
2) giai ra va loai nghiém 4m, ta dugc : A=L?+4RLC = o= ’:2 ;EE ’
oo LtVA . -L+VA 0,5 diém
' 2RIC T 9RIC
0,5 diém
0, _ \/LC \/7_101
0, — 0,
| 2RLC
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Cau 5: ”
Qua trinh 1-2: ding tich 0.5 didm
Ap=pdV=0
a B 0,5 diém
Ptym V,=RT—V,dp=RdT
dQ,, =dU,,=2RdT=2V,dp 0,5 diém
=75 _5 10,5 ditm
_>Q|2 _2_£ jvodp——jpovo -
Qua trinh 2-3: dfmg ap 0.5 ditm
{po +%JV =RT—>[po : %Jd\/ BT
dA23 - pﬂdv ~2 A23 =1 Vi 0,5 diém
= a 0,5 did
du,, —deT+-\_ﬁdV iem
= ) a a qv_|[7,_.3a 0,5 diém
=& szS - podv +§{po = WJdV +de = [jp‘:’ = jvf]dv
2 0.5 diem
= 74 3 & l§G=_#7 A
—> Q23 ]J; [j‘po 3 V2 }dv 5 pOVO
y A _ 1 0,5 diém
T S x N . ;
y SO Q,+Q,, oe
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Cau 6:

Pé hinh anh ghi nhén dugc trén phim 1a mot dudng thing thi vét sang dé | 0,5 diém
lai trén phim phai 1a mot diém sang.

—d' =45 mm. 0,25 diém

— d =90 mm. ' 0,25 diém

'b) Vét sang trén man khong bj léch theo phuong thang dimg ma chicé | 0,5 diém
kich thudce thay doi co tinh l_zip di l@p lai theo chu ki. '
— S ¢6 phuong dao dong ndm trén truc chinh cda thau kinh.

— chu ky dao dong 1a T=240/120=2s. 0,25 diém
— tan 56 goc 1a o = m rad/s 0,25 diém
| ; |
L,-/I’:/._./' g = {_S
\rr:- /’/ :
15 mm = 90 mm :
|
11“%“\"‘\-\_& E
P ~ =
: \\h/ |
| \‘! |
e d: _ ds |
Tam gidc dong dang:
x, dj—45 , 45 0,5 diem
—_—=— dl T —
77 d, ( o E.l_)
45— d; 7
y 2. X2 0,5 diém
PVd —=————aad=45/(14+— )
77 @ h=4 (1+53)
+ Truonghop 1: x1 =11 mm va xo =7 mm 0,25 diém
—d; = 52,5mm va d; = 41,25 mm
—d, =70mmvad, = 110mm
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[ |

Céu 6: (tiép theo)

— S dao dong Vi vi tri can bang la cach thau kinh 90 mm va bién do 0,25 diém
VICB
I

}
T T
dao dong 12 20 mm 20mm 20 mm

34
T

+ Truonghop 2: x1;=7mmvax; =11 mm 0,25 diém
—d; =49,5mmvad; = 39,375 mm
—d, =76 mmvad, = 126 mm

— d6 doi cua S khi ra xa thau kinh (36 mm) 16n hon do doi cta S khi lai | 0,25 diém
gan thiu kinh (14 cm) nén dao dong cta S khong phai la dao dong diéu
hoa.

VTF B

l
T T
14 mm 36 mm

Vay S sé g:huyén dong lai gan thau kinh trude tire 1a di ra bién 4m nén 0,5 diém
pha ban déu ctia dao dong la ¢ = n/2

Phuong trinh dao dong cua S: x = 2cos(nt + ©/2) (cm) 0,5 diém
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THANH PHO HO CHi MINH LAN THU XXVII- NAM 2023
TRUONG THPT CHUYEN Ngay thi: 08/4/2023
LE HONG PHONG MON THI: VAT LY - KHOI: 11

THOI GIAN: 180 phiit
Hinh thitc lam bai: Ty ludn
P4 thi c6 05 trang

PE CHINH THUC

Luu y: - Thi sinh lam méi cdu trén mét 16 gidy riéng va ghi ro s thir tie cdu ¢ trang 1 ciia moi to gidy thi.

Cau 1. (5 diém)

Trong bong da c6 mdt ky thuat sut bong xoady. Trong k¥ thuét nay, cau thu s& thuc hién mot ci sit

léch tdm qua boéng. Sau khi siit qua bong bdi mét luc theo phuong Oy, béng s& di sét trén mat dat theo

quy dao bi 1éch trén phuong Ox nhu Hinh 1a. Trong bai toan sau day, chiing ta s€ tim hiéu k¥ thuat sut
béng nay.

anh z

A
Hinh 1a. Hinh 1b.

Xét mdt qua béng da c6 dang 12 mot vo ciu ddng chét, ban kinh R va khéi Iwong m phén b déu, dugc
dit ndm yén trén mat san nim ngang. Chon hé truc Oxyz nhu Hinh 1b, gbc toa d6 O 1a tAm ciia qua bong
véi cac vecto don vi Urng voi céde truc Ox, Oy va Oz lan luot 147, ] va k. Mbt céu thu ding chéan sit bong,
cung cép cho qua béng mdt xung luc Q = Fdt nim trong mit phing Oxy, song song v&i Oy. Khoang cich
giira gia cua 6 va Oy la x. Trong do, A 1a diém tiép xuc gitra béng v4i mat san va Fla luc sut.

a. Ngay sau khi sut bong, x4c dinh vén tdc tinh tién ctia tim O (¥,) ciia qua béng, van tée goc (@,)
ctia qua béng theo m, R, x, Q va cac vecto don vi.

b. Xét phan tir dién tich vi phan dS (Hinh 1c¢) trén bé mit
qua béng c6 dién tich 12 dS = R?sin8dB.d¢ cbé vecto bén
kinh la:

R = RsinBcosi + RsinBsingj + Rcosbk

Viét biéu thirc ctia vecto van toc dai V' ciia dS déi véi tam
O cua qua bong theo m, R, x, Q, 6, @ va céc vecto don vi.

¢. Néu chi xét chuyén dong tinh tién cia qua béng trong
khong khi véi van tc ¥, thi coi nhu dbi véi tim O clia qua
bong, c6 dong khong khi chay 6n dinh nguoc lai véi van tdc
—V,. Do ma sét giita qua bong va khong khi nén khi qua bong Hinh 1c.

Vit ly — Khéi 11 Trang 1/5



¢6 thém chuyén dong quay nhu & ¥ a) thi van tbc clia dong khi sat bé mit qua béng tai dS déi véi tim O
1a van téc téng hop giita —V,, v6i vén toc dai V.

Chirng minh ring vén tdc ctia dong khi tai vi tri sat dS c6 biéu thic:

SRS T O L 7
V=~ sinBsingi + ( = + e schosq))}

d. Goi dS' 12 phén tir dién tich vi phan doi xtng v&i dS qua truc Oz, c6 dién tich dS’ = dS, {ng véi
vecto ban kinh 1a: R’ = —RsinBcos@1 — RsinBsingj + RcosOK.. Hay xdy dung biéu thic van téc dong
khi vV tai vi tri st dS".

e. Biét ring phwong trinh dinh luét Bernoulli cho céc dong khong khi chay 6n dinh sét bé mit qua
béng & cling mot do cao z c6 dang

p+ % pv? = const,
trong dé p 1a 4p suét tinh ctia 16p khong khi tac dung 1én bé mit qua béng, %pv2 1a ap suédt dong voi v la
van téc chay ctia dong khéng khi va p 13 khdi lugng riéng ciia khong khi.
Tinh d6 chénh 1&ch 4p suét tinh ciia dong khi tai vi tri dS’ so véi dS, tir d6 ching t6 ring qua béng
c6 quy dao bi léch ngugc chiéu Ox nhu Hinh 1a.

Ciu 2. (5 diém)

2.1. Chirng minh:

a. Momen quan tinh ciia mot khdi rin dong chit hinh 14p phuong c6 canh a, khéi lugng m; dbi véi
truc quay (A) qua khdi tim G va vudng goc v6i hai mat ddi dién 1a %mlaz.

b. Momen quén tinh ciia mdt khéi rén ddng chit hinh tru c6 chiéu cao h, ban kinh day b, khéi luong
m; dbi véi truc quay (A) qua khéi tim G va vudng goc v6i hai mat déy 1a émzbz.

2.2. Xét mot khéi rdn ddng chit K hinh 14p phuong canh a, c6 khdi
luong m phén b6 déu. Bén trong K c¢6 mét 16 hdng hinh tru chiéu cao a, l*
bén kinh déy b, truc d6i ximg cia hinh tru vudng géc voi hai mit day cua
n6 thi di qua tdm d6i ximg G cua hinh 1ap phuong va vudng géc véi hai
mit d6i dién cua hinh 1ap phuong. Do 16 try dugc phu bdi cac ban rat
mong cua ciing vat liéu nén khong thé xac dinh truc tiép gia tri ciia b bing
thudc do chiéu dai.

0

C6 thé sir dung phuong phap dao dong dé xac dinh gian tiép gi4 tri 3 ; B
ctia b nhu Hinh 2: 4G

- Treo khéi K bing hai doan day AE va CF nhe, khong co dan, c6 ;
cung chiéu dai £, A va C Ia hai dinh cta hinh lap phuong véi AC = d. Khi | |
khéi K can bing, hai doan dy c6 phuong thing dimg va mit ABCD nim [H__‘?__,.
ngang. |

- Kich thich cho khéi K dao ddng bé quanh truc (A) thing ding véi Hinh 2.

chu ki T tai noi c6 gia téc trong trudong g. Biét ring trong qua trinh K dao
dong, mat ABCD ciia K Iudn nim ngang. Bo qua dong nang tinh tién ciia vét theo phuong théng ding.

a. Ching minh: T = 2n ‘;Edi v&i I 1a momen quén tinh cia K d8i véi truc (A).

b. Khao sat sy phu thudc ctia T vao £ , ta thu dugc bang s6 liéu sau day:

¢ (cm) 16,5 17.9 22,6 27,4 29,0 342 36,1 43,0

T (s) 0,515 0,533 0,601 0,663 0,685 0,743 0,764 0,835

Choa=5cm,  =3,14 va g=9,78 m/s%. Tir bang s liéu, hdy x4c dinh gié tri ctia b.
Vit ly — Khéi 11 Trang 2/5




Cau 3. (5 diém)

3.1. Mot mit phing rong vo han dit trong khong khi c6 dién tich dugc phan bd déu véi mét db dién mit
o > 0. X4c dinh vecto cudng do dién trudong tai mot diém cach mit phing mét doan d.

3.2. Hai ban kim loai giéng hét nhau, tiét dién S, mang dién tich 1an luot 13 Q > 0 va — Q duoc dat déi
dién nhau trong khong khi, cdch nhau mét khoang d rat nhé so véi kich thuéc cia mdi ban. B qua moi
anh hudng do sy phan cuc khong khi gy ra.

a. X4c dinh luc tuong tac va tinh nang lugng dién trudng gitra hai ban.

b. Hai ban kim loai nay dugc sir dung 1am pit-tdng trong mét xilanh céch nhiét ndm ngang nhu
Hinh 3. Khéng khi — duoc xem 12 khi 1y tudng Iudng nguyén tir — dugc giilr trong khoang giira hai pit-
tong. Bén ngoai céc pit-tong 12 chin khong. Biét ring mit tiép xtic véi khong khi ciia hai ban kim loai
dugc phi mot 16p vét lidu cich nhiét mong. Gia thiét ring tai bét ki thoi diém ndo trong qua trinh khao
sat, khoang céch giira cc pit-tdng déu nhé hon nhiéu so véi kich thudc cia ching.

Chan Po Chén

khéng ;" khéng
0

Hinh 3
i. Tai mot thdi diém nhét dinh, ngudi ta lam thay ddi dot ngét d 16n dién tich trén mi pit-tong lén
ghp ba. Biét rang 4p suit, thé tich, nhiét do ban dau cua khéi khong khi 13 po, Vo, To. Xac dinh 4p
suat va nhiét do khoi khong khi theo po va To khi trang thai can bang cua hé dugce xac lap.
ii. Khoéng cach giita hai pit-tong da tang (hodc giam) bao nhiéu lan so v&i khoang cach ban dau?

Cau 4. (5 diém)

Cudn day Rogowski - dugc dat theo tén nha vat ly nguoi Dic
- 1a mét thiét bi ding dé do gié tri hiéu dung cia cudong d6 dong
dién xoay chiéu da biét trudc tin s6. Uu diém cua thiét bi nay Ia
nhd, gon, dé sir dung, c6 thé xac dinh dugc dong dién c6 cudng
d6 16n ma khong can két ndi truc tiép vao mach dién.

Ciiu tgo: Gbm mot soi day din dai c6 hai ddu 1a A va B dugc
quén déu trén mot hinh xuyén ¢6 ban kinh R, v&i mat do quén
day 1a n vong trén mot don vi dai (Hinh 4a). Ban kinh tiét dién
mdi vong day 1a r (r « R). Tai vi tri M ciia vong quén cudi cling,
phan day din con lai dugc ubn nguoc vé dau N ciia cudn day
theo mot dudng tron di qua tAm cua cac vong day.

Cich ding: Cho cudn ddy Rogowski bao xung quanh doan day can
do cudng do dong dién, sao cho doan day vudng géc véi mat phéng
tiét dién cta thiét bi (Hinh 4b).

1. Dé don gian, ta coi nhu dong dién can do 12 dong dién thing, dai
vO6 han va c6 cudng d dong dién la 1.

a. Xay dung biéu thirc tir thong xuyén qua cudn Rogowski néu
dong dién I di qua tdm cua cudn day.

b. Két qua nay s& thay ddi nhu thé nao néu dong dién I bi dat gk,
l1&ch khoi tdm cia cudn Rogowski?

2. Hinh 4c¢ 12 so dd mach dién dé xir 1y tin hiéu tir thiét bi, gdm mét dién trd Ro va tu dién c6 dién dung
C. Gia sir dong dién can do gié tri cuong d6 hiéu dung Ia dong xoay chidu, c6 cudong do phu thude vao
thoi gian nhur Hinh 4d.
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Hinh 4c. Hinh 4d.
a. Bo qua dién trd trong va do tu cam cua cudn Rogowski. Thiét lap biéu thirc dién 4p uap Xuit hién
& hai d4u cudn day theo thoi gian t.
b. Trong mach xir 1y, gia tri Ro va C duoc lra chon sao cho tich sé (Ro.C) 1a rét 16m so véi chu ky
dong dién can do. Mic vao hai dau EF mot Volt ké xoay chiéu ly tuéng thi gié tri hién thi trén Volt ké 1a
X. Viét biéu thirc lién hé giira cudong do dong dién hiéu dung I cn do va X.

Ciu 5. (5 diém)

Bai toan sau gitp ta khao sat mét mé hinh don gian cua qué trinh hinh thanh cac dam may.

Khéng khi & ngang muc nuéc bién tiép xic v6i bé mat Trai Dt tao thanh mét 16p khong khi dm.
Khéi khong khi ndy dang 1én cao lién tuc do hién tuong dbi lwu. Khi hoi nudc trong khéng khi dat dén ap
suat hoi bdo hoa tai nhiét d6 twong tmg thi qua trinh ngung tu xay ra, hinh thanh giot nude li ti trong
khéng khi va tao thanh cac dam may.

1. Xét qua trinh bién ddi trang thai clia khong khi:

Gia sir ring khong khi 1a khi 1y twdng. Qué trinh dang Ién cao lién tuc ctia khong khi khi ddi luu
dugc xem nhu mdt qué trinh doan nhiét thuén nghich. Cho biét 4p suét p clia khong khi thay ddi theo do
cao z thda mén quy luét: p(z) = po(1 — Az)%,
trong dé p 12 4p sudt khong khi ngang muc nude bién, a, A 1a cdc hang s& duong va c6 thé xac dinh
thong qua céc hing s6 Vit 1y duéi day:

+ y 12 hé sb doan nhiét ciia khi 1y tudng, déi véi khong khi y =1,4

+ pye = 29— 1a khéi lugng mol trung binh cia khong khi

+ p,=latm va T,=300K laap sudt va nhiét do cua khong khi ngang myc nudc bién

+ R=8,31 J/mol-K 13 hiing s5 khi Iy tudng

+ g=9,8 m/s® 1a gia téc trong trudng tai bé mit Trai DAt va xem nhu 1a khéng ddi trong sudt quéa

trinh khao sét.

a. Chimg minh ring nhiét o T cua khong khi bién thién theo quy ludt T(z) = To(1 — Az)?, véi B 1a
mot hing sb duong.

b. X4c dinh gid tri cia o, B va A. Suy ra téc dd giam nhiét do theo d9 cao z & phia trén bé mat Trai Dat.

c. Viét ham mo ta su thay dbi kh6i luong riéng ciia khéng khi p theo dd cao z.

2. Xét qua trinh ngung tu ctia hoi nude trong khong khi:
Biét 4p suét hoi bdo hoa pon lién hé v6i nhiét d6 T théng qua phuong trinh:

Byl L 2
. X G—7)

Trong dé p, = 18 ﬁ khéi lwrong mol trung binh clia nuée; L 1a 4n nhiét héa hoi ciia nuée, duge

xem nhu khéng ddi theo nhiét dd, c6 gid tri 1a L = 2,3.10° ;Jg. Do 4m twong dbi ciia khéng khi ngang muc
nu6e bién 14 f = 75%. Biét ring d cao cila tAng may 1a nhé hon nhiéu so véi bé day cua 16p khi quyén
nén ta coi khéi luvong riéng ciia hoi nurc 13 khong thay déi theo d cao. Xéc dinh d6 cao ma tai d6 hoi
nude bat dau bi ngung tu.
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Cau 6. (5 diém)
Mot ngudn séng diém S phét ra anh sang don sic dong déu
theo moi huéng véi cong suit phat khong ddi theo thoi gian. it S
trén truc chinh ctia mot thiu kinh c6 bén kinh dudong ria laa =2 a
cm. S cach thiu kinh 30 cm. Phia sau thau kinh, ngudi ta dit mot
man phing vuéng géc véi truc chinh nhu Hinh 6.1. . T
a. Giir nguyén khoang cach giita S va thau kinh. Hay chimg Dbaudod
to téng nidng lugng sang E trong mdt don vi thdi gian ma man nhén
duoc 1a khong ddi khi ta di chuyén man phia sau thiu kinh.
b. Cho biét d5 roi (Illuminance) I 13 ning lugng sang duge thiu kinh
chiéu dén mot don vi dién tich bé mit man trong mot don vi thoi

man

gian. Tlrc la: [ = -E véi S la dién tich ving sang thu dugc trén man. Hinh 6.1
Pon vi cia d6 roi 1a Lux.

Tai giao diém M giita man véi truc chinh c¢6 gin mét dau do db roi, c6 kich thudc nho. Ban déu,
man dwoc dit cach thiu kinh mot khoang Xo= 5 cm. Sau d6 ngudi ta ddi man ra xa thau kinh dén vi tri x
= 12,5 cm. Trong qua trinh di chuyén, dau do s& lién tuc ghi nhén lai d0 roi I {ng v6i céc khoang cach x
tir man dén thau kinh, va duoc thé hién lai trén dd thi dudi day (Hinh 6.2).

 I(Lux)

T

| | e b YN
0 5 12,5 x{(cm)

Hinh 6.2

Hay xéc dinh loai thiu kinh. V& hinh, chi 3 vi tri cia S va hai tiéu diém F, F’ ciia thiu kinh trén
hinh.

¢. Cho Is = 16 I,. Tinh tiéu cur ctia thau kinh.

d. Tim cudng do sang tai vi tri x = 10 cm theo L.

HET
Can bo coi thi khong giai thich gi thém.

Ho1enTRESIAT _ .. coini i S it hais s SBDE coirmsm
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PAP AN CHINH THUC
MON: LY -KHOI: 11

o XR,
3x

VAT omRE

(i x

- Xung luong Q = Q.J.
Duing bién thién dong lugng dé tim ra van tdc tinh tién khéi tam: i5a
F=m(@-0) 7= '
o] o m

Vecto ban kinh T = Ryl — RyJ = x.T— RyJ; 0,25 d
md men quén tinh ctia v6 cu dbi véi truc quay qua tim 1a I = EmR2 0,25 d
Ding bién thién mé men dong huong déi véi truc quay qua khdi tam dé tim van
tbc gbc:

= o o e 2 . ., 3%Q o |0254d

L=I.(mo—-6)-arxQ=I.mo-)xQ.('1'><j')=§mR.m°—>m,,=2 Q.

ﬁ‘;k = —V_o. + V
-V = . " -?ﬂsinesin T+ -3—x-gsin9 3] 0254
K= "W T 2mR ARl )
_ 3xQ Q  3xQ . 2 05d
=g sinBsineg1 + (— o= + msmecosq})] ’

10:25d

3xQ . .. .. 320 s
Y b4 e — —
(kxR) > Rsmesmtp1+2 Rschosq:]

) = s

Q  3xQ .
(m + -z—ﬁsmﬁcoscp)]

Trang 1




¥

Bai Noi dung Piém
D chénh 4p suit suét tinh ciia dong khéng khi = d6 chénh 4p suét dong do khéng | 0,25 d
khi gay ra tai dS va dS' la:

1 1 [/Q 3xQ )2 ( Q 3xQ %
s s 2 ot} 2 e e - =5 ) -
Ap =3 p(vi —vi) 5P [(m + Sz sinfcose e smecomp)
_ 3pxQ® &
=—=R sinBcosg 05 d
Ap suét dong ctia dong khi & phia dS' 16n hon nén ap suit tinh ctia dong khi tai
d6 nh6 hon, tir d6 hinh thanh mét 4p luc dF = —dF,1 — dF,j — dF,k.
Thanh phan ] va K s& bi triét tiéu bi céc cap phan tir d6i ximg qua mit phing 0,5d

Oxz va Oxy. Chi con lai thanh phén nguoc chiéu Ox. Lyc téng hop s& lam quy
dao qua bong bi 1éch nguoc chiéu Ox.

Trang 2




canh a, khbi lrgng my:
Chimg minh duge I =1, = ém,az

- t quay di mét g o fir

a) Momen quén tinh ctia khéi 14p phuong trén bing
momen quén tinh ciia tim phéng dong chét hinh vudng

Dinh Ii truc vuéng géc: =T, +1, = %m 2>

cua vat nén:

Momen quén tinh clia khéi tru trén bing momen quén tinh cia dia phing déng
chat ban kinh b, khéi lugng ma: > m,b?

aiy c gchuong di [

0.25d

0254

0.25d

khéi Ivgng phén tru bi mét di.

Vay vat dao dong diéu hda véi thn sé goc o = ﬁf;z hay chu ki: 7 =27

=
m=m, —m, =pa’ —pnb’a = pa’ [l—n[g) ]

mot goc o 0254
+Pong ning cia vat: K = 210"
+ Thé niing cuia vét (gbc thé ning chon tai vi tri thip nhat cta G):
(SRS S 0.25d
U=mgl(1 —cosa) = Emgla = §mg792
+ Co ning:
s SR IR L s 0.25d
E=K+U= -1;8"" +-mg—80
2 8 l
- Co ning hé bao toan:
1 1. d* mgd? 0.504d
i e 12 gy = i P Y e " —
E'=0=> 516.2.0%.6" +gmg.2.6.8' =0=>6"+ 270 =0
4]
¢t 025d

mgd>

Goi p 1a khéi uong riéng ctia vat, m; 1a khoi luong khéi lap phuong dc, m; 1a

0.25d

Trang 3



Bai Néi dung Piém
5 4
b
I, = _16.mla —%mzbz = 2 (pa*)a’ (|:y.r:1)2a)132 28 {1 37{ ) ] Bkd
b Y= 31cx
Datx_—vakethopvm d=ay2,suyra T=2¢ |——— 3(1 —vmx<057 05d
P56 thi ham s6 T2(/) 1 duong thing qua gdc toa dd va co he; 56 gbc
47’ 1-3m’ 0.25d
T 3g T 1-m?
Lap bang s6 liéu T va /, ding phép hdi quy tuyén tinh dé suy ra hé s6 k
k ~ 0,0164 (s¥/cm) = 1,64 (s¥/m) 1254

=>x ~ 0,58 (loai) hodc x = 0,26 (chon) =>b = 1,3 cm.

Luu y: Trong truong hgp HS vé d6 thi dugc nhu hinh rdi tir dd thi suy ra dugc k
va X.

0,8 :
: y=0,0164x - 0,0076
0,7 S RFZ0,9999 ’;"-. .

0,6 1 t - ¥
0,5 : -
[\ 151 E— fLLiE S
03 i -
02 oo MR e

0,1 -

0 i . 3

Binh phuong chu ki

Chibu dai
- Néu HS ra duoc hé sé k € [0,0159 - 0,0165] (s¥cm) = [1,62 — 1,65] (s¥m)
trc x € [0,254 — 0,267] hodc b € [1,27 — 1,34] (cm) thi cho tron 1,25 &
- Néu HS ra sb lidu 1éch ngoai khoang trén thi cho chi cho 0,5 d hinh vé (Néu d6
thi v& dlng).

Trang 4




Do tmh don xung, d1en truong tai mdt vi tri c6 phucng vudng goc voi mat

phéng, chidu huéng ra xa mat phing va nhu nhau tai moi diém 0254
Chon mit Gauss 13 mit tru ban kinh r va chiéu cao 2d, theo dinh luat Gauss
z nric o
Pp=—=mE="— s E=or A5
£ £ 2g,

Vi rat nh6 s0 vél kich thuoc cuia moi ban nén ta xem nhu dién trudng gitra hai
mit phing giéng nhu tdng hop dién trudng cia hai mit phing réng vo han, mét

g 0.25d
@ dién tich trén mdi bin la 0; = —0, = s
Luc tac dung 1én mdt ban 1a luc hat va bang
b o 0.25d
PR 2¢,S

Heé hai mit tich dién xem nhu mot tu dién,

icu kién can bang khdi khi lic dau va lic sau

R . N 0.25d
0 85 25552
o2
P=57 =% 0.25d
Ning luong cta tu thay déi khi thay do: khoéang céch hai ban:
1 9Q 0.5d
st o R
(30) (C Co ) 25:052 Ze,52 (L Vo)
99" .. {Tps T 0.5d
= (_To-p E 1) = 9p,V, (‘?r}'_ 1) = nR(T — 9T,)
Vi hé cach nhiét nén phan ning lugng bién doi ctia tu lam thay d6i ndi ning cua
hé:
AU = —-AW 0.5d
0.5d

5 23
EnR(T = TQ) = "nR(T_‘ 9T0) -»T= ‘7.Tﬂ

, d v 5 ¥ 23
Tach —=—=—20=22
du Vo Tu P 7

Vay khoang céch giita hai pit — tong giam 2,74 1in

0.254d

0.5d

Trang 5




Bai

Vir « R nén xem nhu méi vong day dugc dat trong tir trudng déu, vudng goc
v6i mit phing vong day va cé cam tmg tr B(R) = 2’%

05d

Tiét dién mdi vong day 12 S = mr?

Suy ra tir thong ¢ = NBS = n. (ZnR)zﬁgz(mz) = pomnr?l

Két qua khong thay doi

05d

0.25d

Theo dinh Iy Ampere, lwu s8 tir trudng doc theo vong xuyén ti 1€ véi cudmg do
dong dién xuyén qua dudng cong kin (C) giéi han bdi vong xuyen.

0.254d

Déng dién ban dau c6 phuong trinh iy (t) = I, cos (oot — E), Vol w = % 0.5d
do dI T ™ W

Upp = €, = ——— = —pomnr2.— = pymnr? —Igsin (—t— ) 0.75d
e dt ¢ dt s | (t., 2

Mach xi 1 xem nhu gom dién

U =—£—-U =Z—c|,|.onr2—l 0.75d
“ JRR+zz " JRE+1Z2 ty :

Vi RoC rat 16n so véi chu ky dong dién nén

Zc - fo 054a
JRE+Z2 R, C
BTy 054
' ° R,C
S6 chi Volt ké 1a gia tri hiéu dung uc

0.5d

o i =1.1011T[I'210=> ., XR,C
& R,CV2 ponmr?

Trang 6



& dp Hie 8
'I‘a co:dp = —pgdz =—"tgdz>—= dz (1)
i e Tre, 0.5d
Mat khéc: p. T1 -¥ = const = 5:-:—’ = ;‘_f—li—T 2| os5a
Tir (1) va (2) suy ra:
7—1 B8 Y-1 Pik8 05d
T=T,-L1E 5= (1“Tm z) 3)
Déi chiéu biéu thic Tta: A = = wkk'gva‘tﬁ =1map= aXt=254=35
Y RTo Y 7 . 054
) 1 Hkk- 8 =B
A= Y R.To = 3,26.10 m O.Sd
AT
—|=AT =997 10‘"3K/m 10K/km 0.5d

PhucmgtrthM p—— R'r-ep—""““

Polkk(1—Az)

| DE bt diu qué trinh ngung tu, thi 4p suat hoi nuéc

RT,(1-Az)

hoi bio hoa tai nhiét dd d6: pyp(T) = Pan(T)

Tai bé mit Tréi Dat, £.pph(To) = Pan(To)

= 1,18(1 — Az)?*

g p Tbg p st :

0254
. Pon(M _ ¢ Pon(M
Suy ra: Pbh(To) D1 (To)
Ta c6: dpnn = —PnnB02 0254
Ma pp, = const = Hn-Prn(To)
RTy
Phnm fnd
Suy ra: Y =1- = z -
Thay véo phuong trinh, ta ¢6
025d

o 1) L

Dbh(m RT,

Tl—20 01,

1
)=>z—5995m

Trang 7



Khi di chuyén xa, cudmg d6 ting dan nghia 1 dién tich vét sang nho

0.5d
Do d6, day 1 thau kinh hoi tu va S ndm ngoai khoang tiéu cy nén d > |f]. 05d
V& hinh
a
S& . d 2y
2 :
e

Xét tam gic dong dang
d'—x_y_1 X 05d
dr = a = d’
Cuong d0 sang trén man:
E E X\2
I=E§-=——T—rl.(l—? = const 0.5d
3 (.
2ma (1 d’)
Duya vao d6 thi ta co:
I,(1 —5/d")? = 161,(1 — 12,5/d")? 054
- d =11cmhodcd = 15cm 025d
Loai d’ = 11 cm vi néu anh & vi tri 11 cm thi cudng d6 séng tai d6 phai rat I6m 0.5d

Véid = 30cm,d’ = 15cm - f=10cm

I,(1 —5/15)% = 1(1 — 10/15)? - [ = 41,

0254

Trang 8



ON TAP KY THI OLYMPIC TRUYEN THONG 30 THANG 4
LAN THU XXVII - NAM 2023
Ngay thi: 03/03/2023
MON THI: VAT LY — KHOI: 11
THOI GIAN: 180 pht
Hinh thizc lam bai: Ty lugn

Thu Vién Vat Ly Dé thi nay c6 04 trang Co SéVat Ly

Cau 1 (5,0 diém):
Mot thanh cing AB, c6 tiét dién déu va nho, chiéu dai ciathanh AB=2( p 20

nhu hinh 1.1. Biét mat d6 khéi lugng dai cua thanh ting tuyén tinh doc
theo thanh tir A dén B, mat do khéi lwong dai tai A va B lan luot 1a A, va
22,
1. Hay xac dinh:
a. Khoi lugng m cua thanh theo A, va (.

b. Vi tri khdi tdm cua thanh AB.
2. Thanh AB noi trén dugc udn thanh mot goc vudng tai trung diém O

Hinh 1.1

cia AB tao ra mot khung chic chin sau dé treo khung 1én 1 cai dinh tai goc Y Hinh 1.2 X

O sao cho né cé thé dao dong quanh truc quay nay khong ma sat nhu hinh
1.2. Kich thich nhe cho khung dao dong. Ching t6 rang khung dao dong diéu

hoa. Tim tan s dao dong cua khung. O —
3. Bay gio lai dat khung nam yén trén mat phang ngang nhan nhu hinh 1.3. B
Mot vién bi nho ciing c¢6 khdi lugng m coi la chat diém, chuyén dong véi van
téc v, vudng goc véi canh AO, truot khdng ma sat trén mat phang ngang va
va cham mém véi khung tai A. Sau va cham bi dinh chat vao khung. Hay tim
van toc khi tam cuaa hé hai vat (bi va khung) va toc do goc cua hé ngay sau @—---- A
v
va cham. " v, ~ Hinh13
Cau 1 Noi dung Pié¢m
(5,0d)
1. X(24, — 4,) X
Lod | A=At =AML D) 025 d
X A
dm=A4,dx= 4, (1+-)dx s E =
Nén 20 (1.2 6 '
21 X X2 2l
m=[A,0+)dx=4 (x+--) =314
0 2l Al 0,25 d
2l
[ xdm
. Xg ==
Vi tri khoi tam: Y, 0,25 d
21 X
!x.ﬂo(l+2|)dx Ay L 5l
= =22 [ (x+ ) dx = (F+ )
m m 5 2l 32 6l
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141 8I°, 10l

X =—(—+—)=
° 3|(2 6I) 9

0,25d

2,0d

Goi C 1a trung diém cua AB
A G1 llm GZ G B

X

— ¢
e X

* moment quan tinh cua thanh ddi véi truc quay tai C: Ic vi chi phu thuc khoang
cach tur C téi1 diém can tinh nén:

dig =dm(x—1)° = I, :!z{n%}(x—l)zdx:ﬂoﬁ

Khéi lwong mdi bén:
_ol4, 712

| X X2 :
m,.=|4|1+= [dX=4,| X+—
Ma !‘)( ZIJ °( 4Ij 4 =M

cs — AC
0 4

* Goi G1, Gz lan luot 13 trong tAm ctia AC va CB.

| |

X

J-xdm J.x/lo(lJrjdx

2 2

CG, =l-x5 =1-2° =1-2 :I—ZAOI :1I ........

Myc M e 3m,. 15
2l 21 X
dem Ixﬂo(“z'jdx 8112 1
CG, =Xg — =4 — =4 =" _|==].....
2 Meg Meg 3Mgg 21

ve:

o))
X . = Mac X1 + MegXe, _ 4 21 :EI ............
G m 34, 36
(e ls)
Yo = MacYor +Mep¥op _\ 4 J\15 e
G m 34, 36

0,25d

0,25d

0,25d

0,25d
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Khi OG 1éch khéi phwong thang dung goc @ thi chi c¢6 trong luc giy ra momen
quay. Phuong trinh momen quay:
—-mgdsina = l.a"—-mgd.a =1l.a"—> a"+ mlgd a=0 0,25
C cccccccccccccccccccccccccccccccc
0,25d
_|mgd _ _ 170 g
Viy khung dao dong diéu hoa véi tan sb: le 12 1
0,25d
0,25d
3 mv, +0=(m+m)V SvV=e 0,54
2,0d | Theo PLBT dong luong: 2
Goi G” 1a khéi tim ctia hé (khung + bi)
Theo DL BT momen dong luong dbi véi
’. mv (I_y --):I w (D
G ’-. O G G ------------ 0’256
Vaéi
m 1 +0
_ MpgXe +MyX | 36 :E|
" my+m, 2m 72
)
m +ml
y _ MY +Myy 36 :4_3|
¢ my+m, 2m 72
(Hodc tinh nhanh do mAB = mbi = m nén G” 13 trung diém ctua AG’)
1 | 0,254
Xgo == Xg = —
27 72
- 1 43
==(1 ==l
Yo =5 (14 ¥a) = 22
I =g+ My (G'G") +m, (AG™) =[ 1, -m(CG )’ |+2m,; (G'G" 0,25d
- [ﬂolf’ -m(xs* + yG.Z)}r Zm[(xe. X )+ (Yo = Yor )2}
1) (7 11 1Y) (7 43Y
=21° =34 1°| | = +6 = | ==
AHl" =34 {(36} (36j } %l {[36 72) (36 72) }
85 481 | 743
= 21° =34 1° — P —=
Al = e O e T 0,5d
43
34, —|
Cmylloye) )V°( j_ 5221,
I 743 743 510 743 0,25d
Suy ra 432 © .
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Cau 2 (5,0 diém):

1. Mot khéi cAu gdom hai ntia 14 hai khai ban cAu phan cach bdi mat phing di qua
mot dudng kinh cia khéi cAu, mdéi ntia ¢6 ban kinh R, ¢6 khoi luong riéng khac nhau
1a p va p’ > p (Hinh 2.a) . Khéi cAu dugce dat trén mot mat phéng ndm ngang. Hé s6
ma sat gitia mat cAu va mit phing ngang d 16n khéi cAu lan khong trugt trén mét

phéng ngang.
a. Xac dinh vi tri khoi tAm cta hai ban cAu va khéi tAm ctia ca khéi cau. Hinh 2.a

b. T vi tri nhu hinh 2.a trén mét phéng ngang, kich thich cho khéi cAu dao dong

bé. Tinh tan sé goc cua dao dong.

2. Xét mot dia tron c6 khéi lugng M va ban kinh R, ntia trén ctaa dia c6 khéi luong riéng khéng doi
p1 va khoi lugng M/2, trong khi ntia duéi c6 khéi lugng riéng p, = kr va khéi lugng M/2 (Hinh 2.b.).
Pia dugc treo 1én tudng thong qua diém P; sau d6 ngudi ta khoét mét 16 tron ban kinh R/2 & nia
trén cua dia, 16 tron di qua ca hai diém P va tdm C cta dia (Hinh 2.c.).

P

Hinh 2.b Hinh 2.c

Xac dinh tan s§ géc dao dong bé ctiia dia bi khoét mot 16 tron quanh diém P.

Cau 2 N¢i dung Piém
5,0d

Xac dinh khoi tAm cia moéi mdi ban cau (G va G’ 1an lugt 1a khéi tam caa

ban cau trén va duéi)

dem 1( 4
0G = :m:_(§nstp:dm=p(ﬂ(R2—X2))dX

m 2
Txp(n(R*-x?) . 3R 054
la = 0G = [“27 dx=""
14 _,
o =1 —nR” |p
(1,0d) 2\3
0,254
Tuong ty 0G'= %R
Kho6i tam cua ca khéi cau 1a G, 6 duéi O (do p'>p), cach O mot khoang
0,254

_m'0G-mOG _3Rm-m _3Rp-p

oG =—
(m+m’) 8 m+m 8 p+p

o
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1b
(1,5d)

Tai vi tri truc OG, quay mét géc ¢ nhd so véi phuong thing ding, do d6 cao
ctia O so v6i mat dat ludon bang R, nén G, dude nang lén d6 cao OG_ (1—cose)
so v6i vi tri can bang, v6i K 14 tAm quay tic thoi, phuong trinh co nang cua

vat:

W= (@) +(m-+m)g0G, (L cosy) P A

o |
z%IK(cp')z+%(m+m')QJOGo<pz y

K

= hang s6.
Dao ham hai vé:

. o"+(M+m")gOG, =0

a1 e A e m+m‘’)goG,
=Vat dao dong diéu hoa véi tan so goc: o= %
K

Xac dinh Ik:

I =g, +(M+m)KG,* (1)

Rp-p_p Rm-m e

KG,=R-0G, =R - =
8 p+p 8 m'+m

l, = lae+ MGG, +1,,6+M'G'G,’” (3)

Trong d6: Iuc 14 m6é men quén tinh ctia ban cAu m so v6i khoi tAm G cua no
dudc xac dinh nhu sau:

Lo = lye+ MOG?
1 _12(2m)R* _2mR’
m/O 2 2m/0 2 5 5

(m6 men quén tinh ctia ban cau khéi lugng m so véi tAm O bing moé men

quan tinh cta khoi cau khéi lugng 2m so véi tam O)

L, 2Rt (3R 2_83mR2(4)
mG 5 8 320
83m'R?
Tuo tu: |, = 5
ng tu: 1, 320 (5)

Xét:
MGG, +m'G'G,? = m(OG +OGO)2 + m'(OG '—OGO)2

9R? m.m'
16 m+m'

mGG,>+m'G'G,’ = (6)

0,25d

0,25d

0,25d

0,25d
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Thay (6), (5), (4) vao (3) ta cé:

83mR? 83m'R? 9R? m.m'
= + (7

I, = +
° 320 320 16 m+m'

Thay (7), (2) vao (1)

_ 83mR? +83m'R2 +9R2 m.m'

| 3R m'- m}
K320 320 16 m+m'

+(m+ m)[R——

8 m'+m

Bién déi ta dudc

| R2(43m2+56mm'+13m'2)
K 20(m+m’)

®)

0,25d

0,25d

2,5d)

2

R
Ta co: —:f Ttl’dl’—pl =p, =
0

nR?

R 3
M:jpznrdrzk“R —k=M
2 3 3 27R

Moémen quan tinh cta nira dia trén khi chua bi khoét 15 tron d6i véi C:

R
e :jplnr )dr— MR
0

Momen quan tinh ctia nira dia du6i doi véi C:

Id,C:sznr (r*)dr= OMR2
0

Pé tinh mémen quan tinh cta 15 tron, ching ta c6 thé chong mot dia co khdi lugng
am —M/4. DPinh ly truc song song:
2
I1M(R 3 )

lyc=—=—| = | =—=MR

tr/C 2 4 ( 2)
Momen quén tinh ciia hé ddi véi C:

73 )

le=l,c+1l,c+l,c=—MR

C t/C d/C tr/C 160

Vi tri khéi tam cua nira dia trén khi chua bi khoét 18 tron ddi véi C:

J'p1 2drjsm odo
Yiuc = M - g

2
Vi tri kh()i tam cua nira dia dudi doi voi C:

Ipz 2er'sm odo
Yac = M = Z

2
Vi tri khéi tAm cta hé d6i véi C:
4RM 3RM RM
yo-3n'2 2n2 24 _ (8+12mR
< M. M M 727

2 2 4
Momen quan tinh ciia hé d6i voi P:

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d
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3 2 3 > 3 2 3
lp =16+, M(GP) =1 =2 M.(GC) "+ M.(GP) :IC+ZM.(R2+2R.GC)
- (11184n+1280] MR
7680

Nang Iugng cua hé dugc bao toan: % 1,67 + % Mg.GP(1-cos ) = const

= Ipé.é+%Mg.GPsin 0.6=0

Déi véi cac goc nho sind =~ 0, nén chiing ta c6 thé viét lai phuong trinh vi phan cap
hai nay dudi dang:

64 SMIGP 4,

a1,
Viy 0= 3Mg.GP _ | 5(8+84m)g
al,  \(6997+80)R

0,25d

0,25d

0,25d

Cau 3:

1. Trong mot mét tru c6 ti trudng déu B, do 16n cam tng tit B thay d6i theo thdi gian t. Ngudi ta

dung mét hé truc toa do6 Oxy trén méit phing vudng géc véi tit trudng B, trong miat phing Oxy

nguoi ta dat mot 6ng tru rong moéng cach dién MN cé dinh d6i xting qua truc Yy
Oy va song song véi truc Ox nhu hinh 3. Goi O’ 14 trung diém cta 6ng MN,
goc gitia MO va OO0’ 1a 8o. Trong 6ng MN c6 mot dién tich q (q > 0), khoi
lugng m. Tai thoi diém t = 0, dién tich g ndm yén tai M. Chon chiéu ducng

cta tl truong B nhu hinh vé va gié tri ciia né thay d6i theo thdi gian nhu
sau: B=Bsin(ot) trong d6 By va w 1a cc hing s§ duong. Biét ring véi quy
luat bién thién nay ctia B lam cho qua cAu ndm gitia M va N thuc hién dao
dong diéu hoa quanh diém O véi bién @6 14 O’M. B qua ma sat gitia 6ng tru
va dién tich q va tac dung cua trong luec.

a. Tim moéi lién hé gitia w va m, q, 8, va B.

Hinh 3

b. Biét do dai cia MN 1a 2R, goi luc do dién tich q tic dung 1én 6ng MN theo chiéu Oy la N,. Hay

viét biéu thiic tinh Ny theo 1i 6 x cia dién tich q.

2. Mot tu dién gém hai 16p vo hinh cau dan dién méng c6 ban kinh

avab (a<b). C6 mot 16 nho trén 16p vo ngoai, mot day dan cach

‘A A N A (PN R A 2,2 A A
dién xuyén vao bén trong tu dién dé noi vo tu trong véi mot vat

din thd ba c6 dang hinh ciu réng ban kinh ¢, khoang cach gitia = Hinh 4

vat dan va tu dién 1a r rat 16n. VO ngoai cta tu dién dugc ndi dat,

truyén cho vat dan bén ngoai mot dién tich Q. Sau mot thoi gian du dai, hay xac dinh dién tich

trén vat dan bén ngoai va ban tu phia trong.
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Noi dung

Tai vi tri cAch tdm O mot doan r c6 dién trudng théa man biéu thic:

(JSEdﬂ——cﬁ—dS

Tu d6 ta c6 dugc:
B B
Eonr= P o E = £8—=£Bowcos(wt)
ot 20t 2

0,5

Luc tac dung 1én dién tich q theo phuong Ox la:

1
F, =F cosO = —EqrcoBO cosotcos0

Khoang cach OO’ la: d =rcosf =OMcosf, = F, = —%qdcoB0 cos ot

0,5

Dién tich dao dong véi phuong trinh la: x =0'Mcos(w't+¢), tai t = 0 thi x

= OM nén ta c6 duge ¢ =0=x=OMcos(w't)=dtan6,cos(w't)

X

1 .
Ta c6 F :—kx<:>—Eqdeocosmt:—kdtaneocosw't v6i k=mo"”

9B,

1
=S o=0"'va ~qdoB, =mo’dtanf, > 0= —2—
2 2mtan®,

1,0

1.b.

Luc tac dung 1én dién tich diém theo phuong Oy do dién trudng gay ra la:
qoB, X2
2

F,(1)=F,sin0 =qEsin0 = q(%rmBo coswtjsinﬂ =

V61 rsin0 = x; x =R cosmt

0,5

Van téc cua hat theo phuong Ox 14 v, = —oR sinwt
Luc tac dung 1én dién tich diém theo phuong Oy do tit trudng gy ra la:
F,(2)=qv,B =-goB,sin’ ot = qc;B (R2 )

0,5

Luc do dién tich tac dung 1én 6ng tru la:
qwB,
N, =F (1)+F,(2) == =—2(3x* - 2R?)

0,5

C6 thé coi tu dién hinh cAu dudc néi song song véi tu dién 1a vat dan bén

ngoai, néu dién luong trén qua cau ngoai la q thi dién lugng tich trén vo

0,5
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ciu trong 12 Qa = Q — q. Pién dung C., ctia tu dién hinh cau va dién dung

C. vat dan bén ngoai lan lugt 1a

C, = f“%l . C,=dmec
a b

Dién tich trén vat dan bén ngoai 1a:

21
a b 1,0

Cau 4: Cho mach dién c6 cau tric nhu hinh 4. Biét cac dién trd c6 gia tri R, =25Q, R, =30Q, dién
dung ctia tu dién C =400pF va dd tu cam cua cudn cam thuan la

L=0,5H. Hai diém A va B dugc dung dé dit dién ap u,, vao, Ri i m |

R M .~ [N N LN N <R M
diém M nam gitia dién tré R va tu dién C, va dién N nam

giia dién tré R, va cudn cam thuan L. Goi i, va i, 1an lugt 1a R, | L
2
cudng d6 dong dién di qua dién trd R, va R,. [ g

1. Cho dién ap dat vao 1a dién 4p mot chiéu c6 phuong trinh
Uns =U, =9(V) duge dit vao tai thoi diém t=0.

a. Xac dinh gia tri clia i, va i, tai thoi diém t=0.

b. Viét phuong trinh cudng d6 dong dién i, theo thdi gian t; tit d6 xac dinh thoi diém
ma cong sudt tiéu thu tic thoi cia ngudn dién dat gia tri 16n nhat va gia tri nho nhat
va tinh céc gia tri cong sudt tic thoi dé.

c. Tinh nhiét lugng téa ra trén dién tré R, tit thoi diém t=0 dén thoi diém t tién t6i vo
cung.

2. Cho dién ap dit vao 1a dién ap xoay chiéu c6 phuong trinh u,, =502 cos(50t)(V) véi t tinh
theo giay.

a. Vé phac hoa gian d6 vector quay Fresnel mé ta lién hé cac dién ap gitia hai dau cac

linh kién R, R,, L, C va giiia hai diém A va B.

b. Viét phuong trinh dién ap u,, xudt hién giita diém M va diém N .

Cau 4 N@i dung piém
(5,0d)

D61 v6i dién ap khong d6i, ta cAn nhé cudng d6 dong dién (di — dich) 6 tu
) ) L du. . o aea A 5 o A 5 N
dién C thoa man i, =C d_tc va suat dién dong tu cam 6 cudn cam L la

€ = L'%.
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la
(0,5d)

Tai thoi diém t=0, tu dién nhu moét day dan (d€ qua trinh nap dién xay
ra) va cudn cam nhu 12 mach hd (do suat dién dong tu cdm ngin can).
Do d6 chi c6 dong dién di qua I, va ta c6 dap s&

il(t:O):U

EO:O,SG(A), i,(t=0)=0.

0,5d

1b
(1,25d)

Ap dung dinh luat Kirchoff II cho mang AR,LB, ta ¢6
U, —i,R, +¢, =0@u0—i2R2—L-di=o@d—'?:ﬂ
dt U,-iL,LR, L
Uo_isz
UO

. A C 1 . t ot Rt
Tich phan hai vé, ta c6 —R—(In|U0 —i,R,[), =< ln ==

2

Rt
Bién déi dai s6, ta c6 i, (t)= %(1_ELJ _ 0,3(l—e‘6°t)(A).
2
Véi cach xay dung tuong tu, ta c6 cuong do dong dién di — dich 6 tu C

la
t

i, (t)= ﬁg@ = 0,360 (A).
R,
Cong suit tiéu thu clia ngudn dién la
P = UO (|1 + i2 ) = 9(0, 3—0, 3e—60t + 0, 36e—100t )(W) '
L4y dao ham theo thoi gian, ta cé (31_7: 1626 _ 3940100t |

Cho 1—7: =0, tacod 162 =324 < t=t, = IZ_OZ ~0,01733(s)-

Cong sut tiéu thu ciia ngudn dién tai thoi diém t=t; 1a
P(t=t,)=2,32(W).
Céng suit tic thoi ciia ngudn dién tai t=0 1a 73('[ = 0) =3, 24(W) ; tai thol
diém t —>00 1a limP(t)=2,7(W).
t—o0
Nhu vay, cong suét tiéu thu cta ngudn dién dat gia tri 16n nhat
maxP=3,24(W) tai thoi diém t=0 ; dat gia tri nhdé nhat

minP =2,32(W) tai thoi diém t=t,=0,01733(s).

1c
(0,75a)

Nhiét lugng tda ra trén dién tré R, trong thoi gian dai c6 thé duge tinh
thong qua dinh luat Joule — Lenz:

Q:limjfiledt:|imj’25(o,36e-l°°t)2dt:lim 8l ™ T.
0 70 0 ool 25 200

70
0

Do lime™* =0 nén Q= 81 =0,0162(J).
X—>00 25-200

2a
(0,5d)

Dién ap dit vao c6 dang xoay chiéu.
Gian d6 Fresnel cua mach nhu hinh duéi day.
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Chuy U, LU vaU, LU .

2b
(2,0d)

Tan s6 géc ciia mach dién 1a w=50rad/s.
Tré khang cta cudn cam 1a Z =0L=25Q va cha tu dién la
1

ZC:—CZSOQ-

(0,

Dong dién qua mach R -c ¢ cuong do hiéu dung
U ) N A 1ot

|, =——28__ —-0,89(A), qua mach R, —L c6 cuong do0 hiéu dung

ENCET 2

l,=— 2 _128(A).

Nhu thé cac hiéu dién thé hiéu dung Ug =Rl = 22,25(V)
Up =R,1,=38,4(V), Uo =Z 1, =44,5(V) va U =Z1,=32(V).
Ta c6 thé tim u,, tugian do Fresnel nhu sau.
Gol o, va q, 14n lugt 1a géc hop béi LTR; va U—Rz v6i1 LTAB, khi d6 ta co
U. Z

tang, =—5="5=2< ¢, =634 va
R
tana2=i=§<:>a2=39,8°.
R,
Nhu vay géc hgp boi U—Rl va LTR; la a=ao,+a,=103,2°,
Theo dinh 1y ham cos, ta cé
Uy = U5 +UZ —2U,U, cosa =48,57(V).

Goi 3 1a géc hgp bdi U, va Uy, . Theo dinh Iy ham sin, ta c6

U U
_ﬁzgﬂ@ﬂzarcsin % _.sina |=50,3".
sinf  sina Uun

Nhu vay géc hop béi Uy, va U, 1a
¢=180"—a, — f=66,3 hay ¢=116(rad).

0,25d

0,5d

0,25d

0,25d

0,25d

0,25d

0,254
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Vay u,, =68,69 COS(50t —1,16)(V) 12 phuong trinh can tim.

Cau 5:

1. Cho mot ban cau thuy tinh c6 ban kinh r = 4,0 cm, chiét suat n = 1,5. Ngudi ta chiéu mot chum
tia song song (tiét dién 14 hinh tron, ban kinh a = 3,0 cm) t6i mét phing cia ban cAu nhu hinh 6a.
Phia sau ban cdu ngudi ta dit mét man chin vudéng géc véi truc doi xtng cta ban ciu, cach mit

phing ctia ban cau mot doan L = 8,0 cm.

a. Tinh ban kinh ctia chum sang hiing duge trén man.
b. Ban kinh nay sé la bao nhiéu khi ta xoay thau kinh dé chum tia roi vao mit cdu caa ban cau
nhu hinh 6b?

2. Nhu hinh 6c ta th&y hinh anh mét con tau lo ling trén mét bién,
hién tugng nay c6 tén la Fata Morgana, dudgc tao ra do su chénh léch
nhiét d6 trong khéng khi. Phia trén mat nudc bién cé 16p khong khi
lanh, chiét suat ctia khong khi giam khi do cao tang 1én va do d6 lam
anh sang bi bé cong xudng dudéi nén a0 anh phia trén sé xuét hién.
Chiét suét ctia khong khi bao gdm mot s6 hang khong d6i va mot s6

hang khac thay ddi theo d6 cao y c6 dang la n’ = n(z) + n,zge_ay, trong dé

N, n,, o 12 nhiing hiing s6 duong. Xét mot vat thé & do cao yo so véi

Hinh 6¢
muc nude bién, hay tim dang phuong trinh dudng truyén cua tia sang truyén ti vat dé dén mit

N s, . - A u R
cua mot nguosi quan sat trén méit bién.

—arcsinL +C véi a va C 1a cac hing s6.

jd_y
Jai—y? al

Cau 6 Noi dung Diém

Cho biét cong thiic:

0,5

C . . 1 .
Géc t6i giéi han: siniy, = — g = 41,8°
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Chi nhiing géc t6i mat cong ctia ban cau cé goc t6i nhé hon iy méi cho duge
tia phan xa, ban kinh b cia chum tia chiéu qua dugdc ban cau la:
. r
b=rsinij, =—=2,67cm
n
T nhiing quan hé hinh hoc ta thiy:
. L-xX L-x r cosi )
taniy, = R=—"=|L-—|= _gh=(LCOSIgh—r) - 0.5
R tanigy, CoSly, )sinigy, siniy, ’
=R=LJn’-1-nr=2,94cm
r{.'k\\/_
({4{;
0,5
Pudng di cta chum tia sang duge thé hién nhu trong hinh, véi cac géc
1.b. sina:E;sinﬁzw;siny:nsin(a—ﬁ)
r n
Ap dung dinh 1y sin trong tam giac ABS, ta c6 dugc:
r r rsin
.y = m = =>y= _rsinp_ 0.5
sinp Sln(90 +a—B) cos(a—P) cos(a—p)
., R
Trong tam giac SBE, ta dudc: x =——
tany
Tam giac BSE déng dang véi tan giac DCE, ta dudc: 0,5
Y_ R r=Y(L-x)=225cm
X L-x X
Chia 16p khoéng khi thanh y 4
nhiéu 16p mdng, sao cho trong '
tting 16p ta xem nhu chiét suat -]]-----‘E ..... 4: ................
khong d6i. O d6 caoy =vyo,chist |\ /7
suit cta 16p khong khi la: 2| D7 e
n '
n,=nZ+nZ™ va goéc t6i 1a l '
2. 1 o T lp g v, 0,5
0,. .
O
Ta sé c¢6 dudc: n;sin6, =n,sinB, =...=nsinO =...
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2 2
sSin® = ?X = ! Zz(g—yj = _126—1: Zr']ZG -1
X sin
\/(dx) +(dy) \/1+(dyj n; sin”,
dx
2
:>d—y:ir 5 n 5 1
dx n;sino,
Thay biéu thic cia chiét suit n vao ta duge:
o 1
1 2 2¢in2Q _ 12 2
dy _ l n,ie’“'y—(nfsinzel—ng))2 _ M " fy s ?1 Mo qov
dx n,;sin6, n, sin0, n;,
0,5
Dat
, 26in20. —n2 a 2 1 '
Ko [nusin ?1 n o= ke?’ :ﬂ: npe- (1_82)2 —dx = 2n;sin@, de
ny dx n;sing, kon, f1—¢?
Lay tich phan hai vé ta dudc:
2n,sin® : > 2. (1 . k
x = 222 arsin| ke?’ |+ C =y =ZIn| —sin &(X—C) 0,5
Kon, a |k 2n,sin6,
c o . 2n,;sing, . >
Taix=0thi y=y, = C=-—2—"Larcsin| ke?y, 0.5
ong ’
0,5
<
Cau 6: Mot binh hinh tru hé dat thang ding, c6 chiéu cao H = 30,0 cm va dién M

tich day S = 50,0 cm? nhu hinh 6, chtia khong khi ¢ diéu kién binh thudng, ttc 1a
& ap sudt khi quyén po = 1,01.10° Pa va nhiét d6 méi trudng To = 273 K. Mot pit-
téng mong, khéi lugng M = 50,0 kg dudc dua can than vao binh ti phia trén. P, To | [H
Thanh binh va pit-tong dugc lam bang vat liéu dan nhiét rat kém. Gia st rang

khong khi 12 khi 1y tudng luéng nguyén ti c6 khéi lugng mol p = 29,0 g/mol, gia

toc trong trudng 1a g = 9,8 m/s” va hing s6 khila R = 8,31 J/(mol.K). B6 quanhiét  ginn 6

dung cua pit-téng va binh, cling nhu ma sat cta pit-téng véi thanh binh. Pit-

tong dudc giai phong, né sé thuc hién lién tiép hai giai doan. Giai doan dau tién, pit-tong sé tién
hanh dao dong tat dan v6i mot niia nang lugng truyén vao khi trong binh va mot nita tiéu tan ra
modi trudng xung quanh, sau dé ngiing dao dong va diing lai ¢ do cao H.. 0 giai doan tiép theo, pit-

tong chuyén dong trong mét khoang thoi gian da dai va cudi cung ding lai 6 d6 cao H..
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1. Ap suit va nhiét do ctiia khi trong binh khi k&t thic giai doan 1 1a bao nhiéu? Xac dinh d6 cao
H, va H; ctia pit-téng trong binh sau giai doan 1 va giai doan 2?

2. Tim tan s6 géc dao dong nho cla pit-tdng quanh vi tri cAn bing H,, gia thiét qua trinh nay la
doan nhiét thuan nghich va ap suat khi khéng thay d6i

3. Két thuc giai doan tht hai, bing cach nao dé ngudi ta tao ra nhiéu 16 nhé & day binh véi téng
dién tich 1a Sy = 5.10™ cm?, véi kich thuéc mdi 16 nhd hon nhiéu so véi quiang dudng tu do trung
binh ctia cac phan ti khi. Sau mot thdi gian, pit-tong bt ddu chuyén dong v6i mot van toc khong
d6i. Tim van toc khong d6i cta pit-tong va nhiét do ctia khi trong binh ldc nay. Bo qua su truyén

nhiét sang thanh binh va pit-téng. Biét rang s6 phan ti va cham trung binh trén mot don vi dién

C e = 1 - . . -
tich trong mdt don vi thoi gian 1a N :va, van toc nhiét trung binh v= 8RT va dong nang
\

chuyén dong tinh ti€n trung binh cta cic phéin ti di vao 16 tréng la V_V:ZkBT trong do

kg =1,38.10 2 J/ K 1a hing s6 Bon-xd-man.

Cau 6 No6i dung Piém
Tu diéu kién can bang cla pit-tdng, ta tim duge: p, = p, + % =1,99.10°Pa 0,5
0 giai doan diu tién, khi sé& dugc nén va nung néng dén mot nhiét do nhat
dinh. Do thanh binh va pit-téng dudc lam bing vat liéu din nhiét kém nén
qué trinh nén khi c6 thé dude coi 14 doan nhiét, nhung ban than qua trinh
khong & trang thai cAn bing va khong thé ap dung phuong trinh doan nhiét 0.5
cho no. ’
No6i ning cua khi ting mot lugng 1a:
Mg(H—H,)+p,S(H-H,) (Mg+p,S)(H-H
AU = nR (Tl—T0)=é= 9( 1)+ PoS( 1)=( g+ PoS)( ) 1)
y—1 2 2 2
L. Phuong trinh trang thai é dau va cudi giai doan 1 1a:
ijH =nRT, (2) 05
(po +?ngH1 ~ORT, (3)
T (1), (2) va (3) ta dé dang tim dudc:
T =T |1 XM | gge gy o YoM 4000y 0.5
Y+1pgS 1_,_@ Y+1peS
PoS
O cudi giai doan 2 ta c6 dudge:
p2:p0+m; TZZTOEHZZL.SH:].S,ZC”] 0’5
S P,S + Mg
. Al s dv
Phuong trinh doan nhiét la: pV'=C=dp= —ypv
2. Ta dé dang c6 dudc: 2 2 1,0
S+M S+M
dp= —ypzi = —y—(po > g) X = Mx"=-Sdp & Mx"= —y—(po g) X (4)
H, pSH p,SH
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Y

Tu (4) ta duge: ® =(p,S+ Mg)

PeSHM
Khi pit-téng chuyén déng véi van téc khong d6i, ap suét khi trong binh sé
la:
Mg
= + —
Ps =Py S 0.5

D . Mg D . Mg

0" o 0" o

Bao toan si hat: —— S us=—— 5 [HeTsg _ Po_ [BaTog (5
KgT, KgT, Tm kgT, V mm

Téng niang lugng duge mang bdi méi phan té 1a W =2k, T+ kT =3k, T

Béo toan ning lugng
> po+|vslg 8k,T o [BKT "
(DOS + Mg)u = KT, nfng 3Kkg T3S, — KEFO\/EBKBTOSO (6)
Tu (5) va (6) ta dudgc:
u= 65, \/ﬁ{(Mg +1j\/4+2m+(mjz ZZm(mTle,gl.lOSm /s
S\ mu S S S S S 0,5

2 2
LT Mm%m} _2(m+@ Mm{mj _ 116K
S S S S S

0w I O Ut A~ W N

st AT
Ban bién tap:
. Thay Pau Quang Duong — tinh Déng Nai
. Thay Nguyén Van Cu — tinh Péng Nai
. Thay Nguyén Anh Van — TP Can Tho
. C6 Nguyén Thi Thu Uyén - TPHCM
. Ban Huynh Hiéu Nhon — tinh Dong Thap
. Ban Tran Phan Anh Danh - TPHCM
. Ban Luu Huy Minh Quang — hoc sinh truéng THPT chuyén Hung Vuong, tinh Binh Duong
. Dién Quang — X Dang Trong
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