KY THI OLYMPIC TRUYEN THONG 30 - 4 LAN THU XXII
PE THI PE NGHI MON:VAT LY; LOP: 10

SO GIAO DUC VA DAO TAO LAM BONG
TRUONG :THPT CHUYEN BAO LOC

Bai 1 (Pong hoc chdt diém -5 diém):

h
Mot coc hinh try, ddy phang, cao h = 0,1m trugt .\

khéng ma sét trén mit phing nghiéng goc @ =45, Tai \
thoi diém coc bat dau trwgt thi c6 vat nhé roi tit miéng

cta coc va va cham dan hoéi vGi ddy coc. Tim quang
dwong coc trugt dwge dén lan va cham thit n = 5 giita
vat va day coc.
Cau 2 (Pong Iuc hoc chat diem -5 diém):

Hai chat diém giong nhau cung khoi lvgng m dugc
xau qua mot que dan nhan ndm ngang va n6i v4i nhau bang

mot soi day nhe, khong gian chiéu dai 2L. Nguoi ta kéo m

=

diém chinh giita C cta day bing mot luc F dé C chuyén—®
dong thang déu vai van toc v khong doi doc theo hwdng vuong goéc véi que dan. Biét rang
tai thoi diém ban dau, cac hat sgi day cang doc theo que dan. Tim sy phu thudc cta F theo
thoi gian.

Cau 3 (Tinh hoc vdt ran -5 diém):

Thanh dong chat nam trong mot chém cau nham, hé

s6 ma sat “, do dai thanh bang ban kinh chom cau. Hoi
thanh c6 thé tao vGi duwong nam ngang géc 16n nhét bao o
nhiéu ma van can bang? Biét thanh nam trong mat phang
thang ditng qua tam chom cau.
0

Cau 4 (Pinh ludt bdo toan -5 diém):

Mot may ban béng dung 1o xo: Qua

m

béng khdi lwgng m=100g dugc ép vao 16 xo cd
gﬂmﬂﬁmﬂﬂﬁﬂ@

do6 cttng k=1N/cm, dang bi nén mot doan Af. Sau 5 o

U.'J/UJ



khi dwgc tha ra, qua béng chuyén dong v4i hé s6 ma sat u=0,1 trén doan duwong nam
ngang PS. Khi dén S thi 10 xo & trang thai ty nhién, qua bong rdi 16 xo va dwgc dinh
huwéng chuyén dong khong ma sat 1én mot mat AO ctia ném c6 dinh, ném AOB c6 dang
mot tam giac vuong can tai O, canh OB=I=V2m. Co hé dwgc mo ta trén hinh 4. Lay
g=10m/s’

1. Cho Al=20cm. Hay xac dinh:

a. Vecto van toc ctia qua bong tai dinh O caa ném.

b. Téc d6 16n nhat cia qua béng trong toan bo qua trinh chuyén dong.

2. Xac dinh A¢ dé qua bong sau khi virot qua dinh O cia matném  thi cham mdt OB
diing mot lan tai diém B.
Cau 5 (Nhiét hoc - 5 diém):

Hé xi lanh va pit tong c6 khoi Iwgng M, xi lanh dai 2L, dat nam |ngang trén san. Pit

tong tiét dién S dwgc noi vdi twong

bang mat 10 xo c6 do cing k. Ban|

dau pit tong nam giita xi lanh, khi li

twén & ap suat po.nhiét do To nh

hinh vé. Hoi phai tang nhiét do 1én bao

nhiéu dé thé tich khi tang 1én gap doi. Hé s6 ma sat giita xi lanh va san
la #. Ban dau 10 xo bi nén. Cho éap suat khi quyén 1a pa.
Cau 6 (Nhiét hoc -5 diém ) :

Mot chat khi i twéng don nguyén tw,
1(ABCA), r6i sau dé hoat dong theo chu trinh 2(ACDA). D6 thi cia

hai chu trinh biéu dién sy phu khéi lwong riéng p cta khi theo nhigtizX B C

ban dau hoat dong theo chu trinh
rX

do T nhu hinh 6.

Goi hiéu sudt chu trinh 1 va hiéu suat chu trinh 2 1an lvot 1a 71va N

X A D
' Biét hiéu suat cta hai chu trinh théa man hé thirc T
(3-n)0-n,) =1 O 1 T,
] ] Hinh 6

1. Cho biét khéi lwgng khi 1a m, khai lwgng mol khi 1a #. Hay

tinh cong ma khi sinh ra trong méi chu trinh theo m, L va L .

2. Hay xac dinh ti s6






DAP AN CAU 1:

- Trong HQC gén dat, gia t6c cta coc trén mét phang nghiéng c6 do 1gn 4 =951

- Trong HQC gén véi cbc, gia téc tong hop caavatla: 9 =97 4

+ T (1) va(2) ~ 9 vudng géc vai mit phing nghiéng, titc 1a song song véi
thanh 6ng. Vay trong HQC gan c6c, vat “roi tw do” tir do cao h vdi gia toc
g' =gcosa

+ Vi va cham la dan ho6i nén vat chi roi xudng va nay lén lién tuc tai cing mot
diém cua coc.

L [2h _ [ 2n
1 74 T
+ Thoi gian roi tir khi tha dén khi cham c6c 1an thi nhat 1a: g geosa

+Thoi gian roi ti khi tha dén khi cham cdc lan thi¢ n la:
t. =t +(n- 12t =(2n- 1y,

- Trong HQC gan dat, quang dwong coc tregt duge trong thoi gian b 1a:

2
:a;” =(2n- 1)>.h.tan

S

-V6in=5,c6S =8,1m.

PAP AN CAU 2:

+ Gia st tai thoi diém t, goc gitta day va que dan la a, y lyc do day tac
dung vao A la T;. Do tinh d6i xitng hai vat cung C chuyén
dong vé phia trung diém O v§i cung do 16n gia toc a.

Chon hé truc toa do Oxy nhu hinh vé.

Ta cé F :2T1 SIn o (1)
Ap dung dinh luat IT Niu-ton cho vat A: < A
T,cosa. =ma ~e
(2)
(1) va (2) suy ra: F =2ma.tana (3)
vt

tana = Ye — - 3

Trong dé: al L2 - () )
T2 242

Toa do cua vat A: Xa = \/ﬁ

. [12_ 2.2
— Vantdc cua A: L - vt

Gia tOc caa A:

4.2
[ vt
V2 LZ-V2t2+7 9e
a_V, _ Lz_Vztz B V2L
— YA T 2 2.2 T2 2,.23/2
L - vt L°- vt
( ) (5)

Thay (4) va (5) vao (3) suy ra:
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2mv°L’t

F=———
(- v*¢?)
PAP AN CAU 3:
- C4c lyc tac dung 1én thanh: trong lyc P, cdc phan luc Q ’ Q,
Fmsl ‘F'ms2
- Thanh can bang khi: © ¥ Q ¥ Q@ * Fua * Foi =04y

__ P+R +R, =0 (R =Q +E, iR, =Q, +F,,,)

- V& hai mat nén ma sait MAN va MBN tai hai dau A va B ctda thanh véi ntra géc &

dinh ¢ sao cho % = [ic dé:

+ hgp luc tac dung 1én thanh nam trong mat nén ma sat thi thanh can bang.

+ hop lwc phai cé gia dong quy thi thanh mdi can bang.

+goc @ 16n nhat khi ba lyc P, R , R, c6 gia dong quy taigiao diém M ctia hai nén

ma sat.

- Ap dung dinh 1i ham sin cho:

sin MAG _sin AMG
+ tam gidc MAG tac6: MG - AG
(OA=0B =AB =R, AOAB )

sin(90° - (o + MAG)) cos(er+60°- )

, cac Ivc ma sat

=
AB R
2 2 )
sin MBG _sin BMG
+ tam gidc MBG c6: MG BG
sin(60° +¢) cos (1800 - (60" +ar + E‘IBG)) sin (180° - (60° + ¢ +90° - 7))
T MG AB ) AB
2 2
sin (60° +q) _sin (900 - (60° + Q- Ot)) _cos (c- 60°- (p)
MG AB B
2 2 (3)
sin(60° - ) _cos (a+60°- ¢)
. 0 - . _ 0_
- chia (2) cho (3) ta dugc: st (60 * tp) st (a 60 ¢)

= sin(60° - ¢)cos(a- 60° - @) =sin (60° + ¢)cos (& +60° - ¢)
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= tan (600 - )_ltan = w :1 tan¢
P3N T Ltanatang 3 0,5

= 3tana - 3tan@ =tan @ +tana.tan’ @
dtangp 4k 0,5
3-tan¢p 3-Kk°

= tana(3- tan’ @) =4tang tana =

4k ]
3- k?

Vay thanh c6 thé tao vdi duong nam ngang goc 16n nhat 1a
thanh van can bang.

= (o =arctan

= (o =arctan

i

PAP AN CAU 4
1/ Chon moc thé nang ¢ mat phang chita AB 0,25
Goi Y 1a van toc cua qua bong khi 1én dén dinh ném, Vo la van toc ctia bong tai chan
ném S

a. Bado toan nang lwgng cho qua trinh chuyén dong cua bong tir Vi tri ban dau
dén dinh ném O:
kAI?

2

I mv kAl
— =v= - 2ugAl - gl\2
\/5 5 \/ m ug g

=umgAl + mg

*); 1
Thay s6: v=4,43m/s
V : Huéng 1én doc theo mat ném hgp vdi phuong ngang géc 45°

b. Trong qua trinh chuyén dong trén doan dwong ma sat, ban dau luc dan hoi 16n
hon Iyc ma sat nén bong chuyén dong nhanh dan, dén thoi diém Fdh=Fms vat
chuyén dong déu, va ngay sau d6 Fdh>Fms nén van t6c cyc dai cia bong dat ¢ 5
F . =F, © umg =kx= x 2%

dwoc tai vi tri Fdh=Fms:

Liar :%mv2 +%kx2 +F .S

\ < o 2 max
+ Bdo toan nang luvgng:

1 1 1 0.5

—KkAI*? ==mv’ +—kx* + umg(AC- Xx)

= 2 2 2 (1)
kAl kx?
Vo z\/ - 2ug(Al- x)- — 0,25
m M =629m/s
Truc Oxy chon nhu hinh vé
\%

0,5




g2 gx/Et g‘/E 2

<= =const — —gt
+ Theo truc Oy: ay =- 2 ; Vy =V - 2 ;y=vt- 4

2\/§v

Khi cham B:y=0=1t= g

0,25
0,25
2
i =const l 0,5
+ Theo truc Ox: ax = 2 :v0x=0; x= 2 axt2:
2
1 212%9%[&v] = I:& 2
+ Khicham B : x = 2 axt2 =1 g g 1
2 —
Thay (*) vao ta c6 phuong trinh: 50AI"- 0,1Al- 1,25 =0 ; suy ra:
Al=0,1591m=15,91cm.
PAP AN CAU 5:
Ban dau 16 xo nén dugc Al , 0,5d
- AIO :(po_ pA)S
Pit tong can bang < p,S = pa.S + kAl,
Truong hgp 1: khi lwvc ma sat 16n thi Xi lanh dirng yén . 0,5
Ap dung phuwong trinh trang théi cho lwgng khi & hai trang thai trén ta c6:
po‘/:) :p12\/o T :2p1T0
To Ti = ' b, (1)
Phuong trinh can bang lwc cho pit tong & vi tri sau 0,75
k
= Py =Pa +_(Alo +L)
p:S = pa.S + k(Al, + L) S 2)
0,5
T, =20 DA +£(Al0 +L) :2T0(£+1)
Thay (2) vio (1) ta c6 Po 5 5Py
0,75

Trwong hop 2: Khi pit tong nén doan (20 * X) thi ditng yén con xi lanh bt dau
trugt trén san cho dén khi thé tich la 2V,.

Ta c6 k(Al, + x) =uMg 3)

Ap dung phuwrong trinh trang théi cho lwgng khi trong xinh lanh & hai trang théi trénla  0,5d



PV, _ PV, o _2P.L
= L=
To TZ = D, (4)
Phuong trinh can bang lwc cho pit tong & vi tri sau 0,75

= p, =pA+§(Alo+x)

P2S = pa.S + k(AL + x) (5)

_ Mg 0,75

2

thay (3) vao " S thay p, vao (4) ta 6

2T, uM
T, = g (pa+ J
P S

)

PAP AN CAU 6
pv="RT =M _PH 05
1. Theo phwong trinh C-M H taco V. RT
PP 0,25
Tt hinh vé suy ra: L T = hang so.
Chuyén ttr gian do T-p sang gian do p - V . Hai doan dang nhiét, hai doan dang tich,
m2R 0.5

- 2
con duong chéo hinh chit nhat trong T - p sé chuyén thanh duwong cong cuv
m T =M pV

( bang céch thay =V MR vao phuong trinh P =CT),

Vi cong ma khi thyc hién trong mdt qua trinh cé gia tri bang dién tich nam dwdi
duwong mo ta qua trinh d6. Vay ta hay di tinh cac dién tich c6 lién quan.

Dién tich dwéi duwong dang nhiét T1=const

m

S :p]meTldv _MRT, Py M pr T2
! aouv u P U ! T

P2

0,25

m’R

p V2
Dién tich dugi duwong cong M

Fl 2 2
m°R m°R
S, = dv =
? J'C,qu cu

m i

0. mR
P _ &J =—"(1,-T) P 0.5
m m u
)
Dién tich dwgi duwong dang nhiét T>=const

m

o
S, = meTZdV ZMRL 1 Pa My e
m AuV fu pl Au Ti

P2

Tr=const




Cong khi sinh ra ¢ chu trinh 1 la: 4 =505

0,25

0.5

Cong khi sinh ra & chu trinh 2 1a: 2 =53~ 52

2. Theo nguyén li I: dQ=Q+A

= m°R
- 2
Déi véi chu trinh 1: Qr-r;=-A;=-S;<0 Trén dwong cong cuv , ta co:
im m’R
0Q, ., =dU, ., +pdV =——RdT +———dV
2 1 2 1 2 ‘u C‘L‘V
‘R 2 1 2 1
pdv =" qv ="F pq| = | =" R|- = |dp =- R
cuV cu p) cu o u
Véiilasobac ty do
-2
6Q, ., =——"RdT <0
Thay vao biéu thic trén ta dugc: 2 u

Vi duong cong noi trén trong chu trinh 1 nhiét do giam. Nghia la trong qua trinh nay 0.5
khi téa nhiét. Nhw vay hé chi nhan nhiét trong qua trinh dang tich.

I m
Q =AU, =——R(T,-T,)

2 u
Twong ty, v6i chu trinh 2, khi téa nhiét trong qua trinh dang tich chuyén tit duwong ¢ 5
dang nhiét nay sang dwong dang nhiét khac, hai qua trinh con lai déu thu nhiét. vay

Q, :EER(Tz - T, )+S, :EER(T2 - T1)+ERT2 lnE
2 u 2 u u

1

Khi dé6 céac hiéu suat twong tng bang:

M R(T,-1)- MRT In 2 T Inl2
77 _Ai _SZ_Sl_Au ‘Ll ’Ii _2 1 Ti
=T = - =—|1-
Q Q éER(TZ-Tl) l T,- T,
u

l

0.5



M RT,In2- MR(T,- T) T,Inl-(T,-T)
n:i:%'szz U L w — T
2 = =
Q  Q 2Mpa ryeMprml 2@ oT)em il
2 u u L 2 T
=l 0,25
bat T Thay cac biéu thitc trén vao hé thirc: @G- " G- 772) =1
[3_3 L Inx L xlnx'—_(;-l) )
! x=1 xInx+-=(x-1)
2 0.5

(x-1(Unx-i)=0
T, #T,

T
—2=20,08

Vay: L

Vi nén Inx =i > x =e' =¢° ~20,08




