THPT LE QUY PON - BINH PINH

Cau 1: (5 diem)

Trén quang duwong S nhat dinh, mot chat diém chuyén dong nhanh dan déu khong van téc ban dau
vGi gia toc a mat thoi gian T. Tinh thoi gian chat diém chuyén dong trén quang duwdng nay néu chuyén
dong cha chat diém la luan phién giita chuyén dong véi gia téc a trong thoi gian T, =0,1T va chuyén
dong déu trong thai gian T, =0,05T ,

Cau 2: (5 diem)

Cho hé co nhu hinh vé, sgi day dai 2L (khoi lwgng khong dang ké va khong dan hoi). Mot dau bude
chat vao A, dau kia noi véi m,, m, di chuyén khong ma sat doc theo thanh. Tai trung diém I ctia day
c6 gan chat vat m,. Ban dau gitt m, dirng yén, day hgp v6i phwong ngang mot goc . Xac dinh gia
toc cia M, ngay sau khi tha va xac dinh lyc cang day.

m,
A =

m

Cau 3: (5 diem)

Thanh dong chat OA c6 trong lvgng P quay dugc quanh diém O va tya tai diém giita B caa n6 1én
qua cau dong chat C c6 trong lwvgng Q, ban kinh R dwgc treo vao truc O, nhd day OD dai bang ban
kinh R ctia qua cau. Cho géc BOC = =30°. Tinh géc nghiéng ¢ ctia diy OD hgp véi dudng thing
ding khi hé can bang.

Cau 4: (5 diem)

Trén mdt ban nam ngang c6 mét miéng go khai lwvgng m, tiét dién nhw hinh 1 (hinh chi* nhat chiéu
cao R da bi khoét bé % hinh tron ban kinh R). Ban dau miéng go ditng yén. Mot hon bi sat c6 cung
khoi lwgng véi miéng go chuyén dong vdi van toc v, dén day miéng go. Bé qua ma sat va sirc can cta

khong khi. Gia toc trong trueong la g.




a. Tinh cac thanh phan nam ngang Vv, va thang ding V, ctia hon bi khi n6 di t6i diém B ctia miéng
g0. Tim diéu kién dé hon bi virgt qua B.

b. Gia thiét diéu kién vugt qua B duge thoa man. Trong gia doan tiép theo hon bi va miéng go
chuyén dong nhu thé nao? Tim cac van toc cudi cung cta hai vat.

c. Ap dung s6: v, =5m/s; R =0,125m; g =10m/s”. Tinh d6 cao t6i da ma hon bi dat dwgc (tinh
to mat ban).

Cau 5: (5 diem)

Mot xilanh ndm ngang, bén trong c6 mat pittong ngan xilanh thanh hai phan: phan bén trai chita khi
ly twdng don nguyén tr, phan bén phai la chan khong. Hai 10 xo c6 dd cing k; va Kk, géin vao pittdng
va day xilanh nhw hinh vé. Lic dau pittong dwgc gitt ¢ vi tri ma ca hai 10 xo déu chwa bi bién dang,
trang thai khi lic dé la (P,V,,T). giai phong pittong thi khi pittong & vi tri can bang trang thai khi la
(P,,V,,T,)véi V, =3V,. Bo qua cac lyc ma sat, xilanh, pitténg, cac 10 xo déu cach nhiét. Tinh ti so
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Cau 6: (5 diem)

Mot khdi khi Héli ¢ trong mot xilanh c6 pit tong di chuyén dugc.
Nguoi ta dot néng khéi khi nay trong diéu kién ap suat khong doi, P
dwa khi ti trang thai 1 t&i trang thai 2.

’ S
Cong ma khi thyc hién trong qua trinh nay la A,,. Sau d6, khi bi nén ’ 2
theo qua trinh 2-3, trong d6 ap suat p ty 1é thudn véi thé tich V. Bong \//
thoi khoi khi nhan mot cong 1a A',, (A", >0). Cuéi cing khi duge 3

nén doan nhiét vé trang thai ban dau.
Hay xac dinh cong A ma khi thyc hién trong qua trinh nay. Tinh

.V
hiéu suét chu trinh nay, biét rang 72 =t
1

=W



HUGNG DAN GIAI
Cau 1:
Goi n: s0 lan chat diém chuyén dong vdi thoi gian T,

2

Khi vat chuyén dong nhanh dan déu sudt quang duong: S = ag @)

Khi vat chuyén dong luan phién nhanh dan déu, thang déu thi:

S = %Tf +vT, |+ %Tf +v.T [+v,T,| + %Tf #v,T | +V.T, | +..+ %Tf +v T |[+v.T,

= %Tj—’ +aTT,| + %Tﬁ +aTT |+2aTT, |+ %Tf +2aTT | +3aTT, | +..+ %Tf +(n- 1aTT |+ naTJTZ]
aT,

2
21 (1+3+5+...+(2n- 1))+aT1T2 (1+2+...+n)

aT?
2

1 , 1 n(+1)
n?+—.
100 100 2

)

Tr(1)va(2) = 3n°+n- 200 =0= n =8
Vay thoi gian chét diém chuyén dong: = t =8(T, +T,)- 1,2T
Cau 2:

Ngay sau khi thd m, chiju tac dung cta cac lgc Q,,P,, T, ; con m,; chiu tac dung cua cac lyc T,,T,, P,

Khi d6 m, chuyén dong sang trai, chi c6 thanh phan gia t6c theo phwong ngang 1a a, . Vat m; chuyén
dong tron quanh A. Ngay sau khi tha m, ra, gia t6c cia m, theo phwong huéng tam bang khong

_V]2 —_ — ~ 2 s b n . ~ [ ~ by
a "R =0 do V, =0]|.Vay m, chi c6 thanh phan gia t6c theo phwong tiép tuyén la a, .

In

Chon hé truc Oxy nhu hinh vé. Do khéi lwgng cia day khong dang ké nén T, =T,

Trén phuong day treo, ta cé: a, COS 0. =a, oS g 20
= a, =2a,sina @)
Ap dung dinh luat II Niuton cho mdi vat
L +T,+P =ma
{Ta +P,+Q, =m,a,
Chiéu lén céc truc Ox va Oy, ta dugc:
(T,- T,)cosa. =m,a,, =m,a, sina
- (T, +T,)sina+ P, =m,a, cos 2)
T, cosa =T, cosa. =m,a,
Giai hé (1) va (2), ta dugc:
a = m,g t:os'oc2 T :(rnl +2m, )m'lgzsin o
m, +4m, sin” a m, +4m,sin” o
a, =2a,sinc = m,gsin %az T, =T, =2m,a, tana = 2m,m,g sin;x
m, +4m, sin” a m, +4m, sin” o,




Cau 3:
- Diéu kién can bang momen lwc cua qua cau doi véi tam quay O
Q.CH =N.OB & Q.2Rsingp =N.2R cosa
Qsing  2Qsing

cosa - V3 1)
- Diéu kién can bang momen lyc cta thanh OA d6i véi tam quay O
N.OB =P.OH' =P.OB.sin(30° - ¢)

= N =

= N =P.sin(30° - @) @)
Tir (1) va (2): P.sin(30° - ¢) =23, ang _P3
J3 4Q+3P
Cau 4:
a. Ap dung BTPL va chiéu hé thitc vecto xuéng phu'ong ngang:
mv, :2rnvX -V, :% (1)

v6i v, la thanh phéan theo phwong ngang cia van t6c hon bi va van toc miéng go sau khi tiép xtc.
- Ap dung BTCN hé hon bi + miéng gb:

2

2 2 2
mv mv mv mv
0 = 4 —Y 1+ —*+mgR (2)

2 2 1 2

2
Tir (1) va (2) rit ra: v, :,/%- 28R

- biéu kién dé hon bi vugt qua B: v, >0— 2,/gR

b. Khi diéu kién v, > 2@ dugc théa man thi sau khi hon bi tgi B, + miéng go van chuyén dong
déu theo phwrong ngang vdi van toc v,
+ Con hon bi vach ra mét parabol, xét trong hé quy chiéu ditng yén gan vd&i mat dat.
+ Con xét trong hé quy chiéu gan véi miéng g6 thi hon bi la vat dugc ném thang ditng 1én cao véi van
toc ban dau V, , nén cudi cung hon bi lai roi xuéng dén ding diém B cia miéng go.
Sau khi roi xuong tdi diém B ctia miéng go thi hon bi sé trugt xuéng theo cung BA cua miéng go va
day miéng g6 di nhanh hon.
- gia st khi t&i A hon bi c6 van toc Vv,, con miéng go c6 van toc Vv, thi &p dung BTDL va BTCN:
mv, :mvf N mv,

2 2

Tir d6 rit ra phwong trinh v; - v,v, =0

mv, =m(v, +v,) va

- Phuong trinh nay c6 2 nghiém v, =0 va v, =v,

+ Ta loai nghiém Vv, =V, vi diéu d6 khong thé xdy ra dugc (do Vv, khéac khong)

- Nhu vay khi trd lai A van toc caa hon bi la v, =0. Hon bi ding yén, con miéng g6 chuyén dong véi
van toc ban dau caa hon bi: v, =v,

(Nhw vay hién twgng xay ra giong nhuw va cham dan hoi cua hai vat c6 cung khoi lwgng)

c. Xét trong hé qui chiéu ditng yén vgi mat dat, sau khi hon bi téi B n6 vach ra mot parabol.



2
VO

TaiB: v, =,|—- 2gR =J10m/s
2
VZ
- Goi h Ia chiéu cao cta dinh parabol do hon bi vach ra sau khi n6 roi khoi B, ta c6 h :2—y =0,5m
g
Vay do cao t6i da ma hon bi dat dwgc la: H =h+R =0,635m
Cau 5:
S ~ > X+ 7> < V - V ZV

Khi pittdng can bing, do bién dang ctia mdi 10 xo0 1a x: X =—2 S ! 2?‘

A ea i X 2V,
Diéu kién can bing cua pittong: P,S =(k, +k,)x = P, =(k, +k, )g =(k, +k, )? (1)
Ph inh hi cho khdi khi bén phai: ~-t =2l = 3t =l e 2 =32 ()

wong trinh trang thai cho khoi khi bén phai: T, T, T, T T P 2)
Hé khong trao d6i nhiét: Q =AU+A =0= A =-AU

2
A=W, =1k, +k,)x* =20k, +k, )

R 2 S

Ma 3 3 3
AU ==A(PV)==(P,V,- PV,)==(3P, - P)V,
2 2 2
VP 3 VvV, _ 3
= 2(k, +k2)5712 =- 5(3132 - PV, = 2(k, +k2)5—21 =- 5(3P2 -P) (3)
3 P 3 T, 9
Thay (1) vao (3) ta dugc: P, == —(3P, - B,) S T T
Cau 6:
Trong qua trinh ding dp 1-2, cong do khéi khi thye hién 1a: A, =VR(T,-T,) (1)
Trong qua trinh 2-3, day la qua trinh da bién véi chi s6 da bién n =-1
AL _VRAT _VR(T,-T,) _VvR(T,-T,) @
n-1 n-1 2
3

Trong qua trinh doan nhiét 3-1, cong ma khoi khi sinh ra la: A, :E VvR(T,- T,) 3)

3
Tir (1), (2) va (3) suy ra A, =—(A, - 2A7,)

' ' 2R(T, - T 4(T,- T.
Tacéﬂ=l-Q2=l-Q23 =1- (@, 3):1- (T,- T,)
Q, Q, 2,5R(T,.T) 5(T,- T)
a 1-2: dang ap né LY =€
Ma 1-2: dang ap nen TV

5
2-3: da bién v6i n =- 1 va 3-1: doan nhiét véi y 25 nén

{T2V2-2 = T3V?:2 - {Tzvz-z :T?,V3-2
Tl\]ly-l :T3V3y_l T1\112/3 :T3V32/3
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Hiéu suit cua chu trinh la: n=1- ———
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