THPT CHUYEN NGUYEN DU - PAK LAK

Cau 1: (5 diém)

Mot khau phao duwgc dat ngay phia trén ctta cia mot dwdng ham nam ngang, c6 nhiém vu tiéu diét
nhitng chiéc xe quan sy trén khodng cach tir I, dén I, ké tit miéng ham (xem hinh v&).

Xe chay ra khoi ctra ham véi van tdc v,,. Van téc ban dau cta dan c6 thé thay déi duogc, dan duogc
ban ra vao thoi diém xe vira chay ra khoi ctra ham. Hay xac dinh dd cao cua sung so v6&i mdt duwong va
van toc cyc dai ctia dan dé ban tring muc tiéu. Nong stng c6 thé huwéng theo phwong bat ky. Bo qua
sttc can khong khi.

Cau 2: (5 diem)

Mot vién dan bay theo phuwong thang dirng 1én dén diém cao nhat cua quy dao thi v& thanh 3 manh
c6 khoi lwgng m; =2m; m, =3m va m,; =4m bay theo cac hudng khac nhau vdi van tdc ban dau nhw
nhau. Sau mot khodng thoi gian nao dé thi khodng cach giita cic manh m; va m, la L.

Vao thoi diém do khodng cach giita cAc manh m, va m;la bao nhiéu néu biét rang lic dé chwa co
manh nao cham dat. Bé qua sttc can cta khong khi va khoi lwgng chat no.

Cau 3: (5 diem)

MOt tdm van duge gan vao mét ban 1é ¢d dinh. Mot cai vong dém nhé dat trén van cach ban 1é mot
khodng R. Ban dau tdm van nam ngang va bét dau quay trong mat phang ditng vdi van toc géc ®. Véi
gia tri nao cta goc ¢ tao bdi tdm van va mat ngang thi vong dém bat dau trugt theo van? Hé s6 ma sét
gitta vong dém va van la w <1, Gia toc roi tv do 1a g.

Cau 4: (5 diem)

Hay tinh lyc can tao ra do mwa tac dung 1én mot chiéc xe dang chuyén dong véi van toc
v = 60km/h. Biét rang cac giot mua roi theo phwong ditng véi lwgng mwa I = 30mm/h. Tiét dién ngang
ctia xe theo hwédng chuyén dong S =1,5m’

Cau 5: (5 diem)

Trong mot xilanh cao, cach nhiét dat thang ditng, & dudi pittong manh va nang c6 mot lwgng khi ly
twéng don nguyén tit. O bén dudi pittdng tai do cao nao do, ngudi ta gift vat ndng c6 khéi lwvgng bing
khéi lwgng pittdng. Sau do, nguoi ta tha nhe vat nang va no roi xudng pittong. Sau va cham tuyét doi
khong dan hoi cua vat va pittong mot thoi gian, hé chuyén dong vé trang thai can bang, tai d6 pittong
c6 cung do cao nhu ltic ban dau. Héi d6 cao ban dau ctia vat tinh tir day xilanh bang bao nhiéu lan do
cao cua pittong? Biét bén trén pittong khong c6 khong khi. Béd qua moi ma sat va trao doi nhiét.

Cau 6: (5 diem)

Mot chét khi 1y twdng don nguyén ti thue hién mot chu trinh biéu dién nhw trén hinh 6. Hay tim

hiéu suét cta chu trinh néu thé tich ctia khi néu trong pham vi ctia chu trinh thay dai 2 lan.
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HUONG DAN GIAI
Cau 1:
Chon goc toa do tai ctra ham, truc Ox huwdng theo chiéu xe chay, truc Oy hwdng lén theo phwong thang
dirng.
Goi van t6c ban dau cta dan la u. Theo phuwong truc Ox, ca xe va dan cung chuyén dong déu. Vi vay
dé ban trung muc tiéu thi hinh chiéu van toc ctia dan phai bang van téc cua xe: u, =v,
Goi H la do cao ctia sing. Toa do y ctia dan theo phwong ditng phu thudc thoi gian theo phwong trinh

_ gt’
y —H+Uyt' 7

: . N t°
Khi dan tring muc tiéu thi: H+u t- g7 =0

u, +./u’ +2gH
Gidi phuong trinh nay va loai bo nghiém am, ta nhan dugc thoi gian bay cua dan: ¢ =2 y *E
g

Thanh phan nam ngang cta dan v, =0 la bat budc, con thanh phan U, phuy thudc van téc u cia dan va
dat cuc dal uymax khi u U
— 2 _ 2
uymax Y U = V Vo (*)
Do nong sting c6 thé hwéng 1én hodc hwéng xudng, tirc la thanh phan U, c6 thé nhan gia tri tw gia tri
Uy . dén Uy, . Nhe vy thoi gian bay ctia dan ciing thay doi ti gia tri cuc tiéu

-u +.Jul +2gH
= ymax max g (1)

g

. i u, +.Ju’ +2gH
dén gia tri cuc dai: T =™ max <8 2)
g
Mit khéc theo bai ra thi muc tiéu phai duwgc tiéu diét trong khoang tiv I, =v,T dén I, =v,T . Tir day rit

T va T ra thay vao (1) va (2), ta nhan duogc hé phuwong trinh xac dinh u,,,,, va H:

ll - uymax + V ufnax + 2gH
] Vo g
12 uymax + \,ufnax +2gH
\£ g
(,-1)g 1lg
Giai hé nay sé dwgc: u,,, =———— va H=- =
2v, 2v,
., i - . L-1
D@ tinh van téc cyce dai cua dan, ta thay Uy vao (*): u = /u’  + V; ( ) g 22 178 LA\
max ymax 4V§ 0
Cau 2:

Do tong dong lwgng cia hé la mét dai lwgng bao toan (xét trong thoi gian tir ngay trwdc dén nagy sau
khi n6) bén ba manh sé phai bay trong cing mot mat phang.



Xét trong hé quy chiéu roi tw do xuéng mat dat véi gia toc g thi ba manh chuyén dong thang déu véi
van toc nhu nhau, bang van té6c ma ching nhan dwgce ngay sau khi no.

Vi vay trong hé quy chiéu nay, ca ba manh déu nam trén duong tron ma tam la diém n6 (xem hinh vé).
Ki hiéu géc gitta cac huwdng bay ctia cdc manh m; va m, la &, gbc gitta cac huwéng bay ctia m, va m,
1a (- B). Ta khao st vi trf cia cdc manh vao thoi diém khi ma khodng cach gifta cdc manh m, va

T a :2Rcos%

. a .
m, 13 L. Khi d6 ti hinh vé ta rat ra: L =2R smE; L, =2Rsin
Do dong lugng cua hé khong doi trong thai gian n6 nén ap dung dinh 1y ham cosin d6i véi tam giac tao
bdi cac vecto dong lugng ctia cac man, ta nhan duoc:
(m3v)2 :(mlv)2 +(rnzv)2 - 2m,m,v* cos (- )

Trong do6 v la van t6c ban dau ctia cac manh. Tt d6 rit ra COSC. va chd y dén quan hé do 16n khoi

‘-m’-m: 1
> e > A — 3 1 2 — 0
lwgng ctia cAc manh, ta nhan dugc: cosa = =—= a ~75,5
2m,m,
myv _ myVv

T dinh ly ham sin d6i v6i tam giac trén, ta co: 5 — .
sinp  sin(x- o)

3v15 11
Twr d6 suy ra: sinf =L sina 2&\/1- cos’a =——; cosp =—
m, m, 16 16

St dung cong thitc lwgng gidc d6i vdi nira goc, ta nhan dugc:

2
cosE 2‘/1(1+C05|3) =E\E; cosa =1- 2sin? & =1- L - _L
2 2 4\?2 2 2R 4
N 2
T dé ritra: R :\/;L

e . 3
Thay biéu thitc nay vao biéu thitc cta L, thi dwgc: L, :EL

Cau 3:

RO rang rang néu ban dau tdm van quay dot ngot va dau ty do cia n6 ha xuong thi vong dém sé trugt
ngay tir dau va sé roi khoi van. Do do ta chi khdo sat treong hgp khi ban dau, dau tw do cia van duoc
nang lén.

Khi truyén cho van mot van tdc goc du 16n thi vong dém sé trwgt ngay tir dau. Con néu van téc goc
khong qua 16n thi vong dém sé nam yén doi v4i van va sau do sé trugt.

Tac dung 1én vong dém c6 trong lwe, phan Iyc N va lyc ma sat nhw hinh vé. Gia toc ctia vong dém khi
chuyén dong tron la »’R hudng vao ban 1é nén:

N =mgcoso; mgsino- F . =mw’R

Vong dém sé khong trugt néu: [mgsino - me’| <umg cos o

T d6 suy ra rang khi w’R >ug thi vong dém sé trugt ngay tit khi o =0

Bay goi gid st w’R >ugva o #0 ta sé xac dinh khi nao thi vong dém bét dau truot vé phi ban 18 va ra

xa ban Ié.



2
\ ~ 12, FA N2 1A . W
1. Vong dém sé bat dau trugt vé ban 1é néu: sino.- wcoso > ——

g
1 o
Goi P =arctanu =arc cos ——— =arcsin ——
’ 1+u’ 1+u’

Khi dé diéu kién trén dugc viét lai dudi dang:
sin (o - p)> @R hay © > P +arcsin W

—— ta R

gfien’ Y gyl+u

? T
Ta nhan thdy ring do wu<1 va P +arc Sln721 < 5 nén t* mot do 16n nao d6 cua o thi diéu kién
gyu +
trén sé duwoc thuye hién.
2
N A a2, an ot e w’'R
2. Twong tu, vong dém sé bat dau trwgt ra xa ban 1é néu: sina.- ucoso < ?
2
Piéu kién ndy c6 thé viét duéi dang: ¢ >~ - arcsin—=—
gyu” +1
. T en  1ea s C LA .
Nhung khi ma 0 <a < 5 thi diéu kién nay lai khong duoc thyc hién
Keét hgp két qua nhan duogc ta di dén két luan rang:
* Khi »’R >ug thi vong dém sé trwot ngay khi o =0
2
* Néu thi vong dém bét dau trweot vé phia ban 1é khi; @ > arctanu +arcsin T11
gyu +

Cau 4:
Goi dong lwgng cua moi giot mua la p,

Khi chuyén dong véi van toc v (v = 16,6m/s), trong thoi gian At, xe sé quét duwgc mot s6 lugng hat
mua la AN.

Ta hoan toan c6 thé coi va cham giita cac giot muwa va xe la va cham tuyét doi khong dan hoi, nghia la
sau khi va cham, cac giot muwa dunhs vao va cung chuyén dong vdi xe. Nén trong hé quy chiéu doi véi
xe thi cac giot mua sé chuyén dong theo phuwong ditng véi van téc u = 10m/s va chuyén dong theo
phuong ngang vdi van toc v huwdng vao xe.



Goi n la mat do cac giot muwa, khoi lwgng moi giot 1a m,, thi s6 hat mwa ma xe hitng dugc trong thoi
gian At la: N =nV =nSvAt (1)

bong lvong twong tng theo phwong ngang cua s6 hat nay (trong hé quy chiéu gan vdi xe) la:
p, =m,v.N =m nSv°At )
Ap dung dinh luat II Niuton (dang thit hai) thi lyc tac dung lén xe theo phwong ngang:

_Ap, _pP,-0_p,
At At At

D6i chidu véi (2) thi: F, =m,nSv®  (3)

~ Ah N ~ > ~ ye ~ ~ ~ e AN Y -~ r ’ *
Ta hiéu lvgng mua 1 :E la do cao cua cOt nwéc dang lén trong mot cai ong hinh tru dién tich day S
miéng had c6 dién tich bang dién tich ddy trong mét don vi thai gian. Trong thoi gian At, s6 giot mwa
roi vao cai 6ng ndy la: N =nV =nSuAt  (4)
D06 cao c6t nwde dang 1én trong 6ng trong khoang thai gian nay bang:

m _myN mpnSuAt _mynuAt

Ah =— T >
pS  pS PS p

(5)

Trong do, P la khoi lwgng riéng cia nuwdc. T do, ta tinh dwge lwgng mwa va rit ra dwge mat do khoi

. _Ah _mgnu _pl
lu’O’Hg nuwoc muwa mMyn ; I —E —T = mon _F (6)

Thay két qua nay vao (3), ta nhan dugc lyc can cia mua tac dung 1én xe:

F, _Plgy2 =0,35(N)

u
Cau 5:

- Khéi lugng cta vat1a m,, caa pit tong 1a m, (m, =m, =m)

- Van t6c cua vat ngay sau khi va cham dugc xac dinh tr cac phuong trinh:

lTlV2

m,.gh, :17 (1)

m,Vv =(rr11 +m, )V1 2)

- Dinh luat bao toan nang lwgng ctia hé sau va cham va khi c6 can bang méi:



2
SDRT1 +(m, + mz)%+ (m, +m,)h, :%nRT1 +(m, +m,)h 3 (h=h)

-Lai c6: p;.S=mg 4)
nRT, =p,Sh, (5)
p,S=(m, +m,)g (6)
nRT, =p,Sh (7)
- Tt cac phuong trinh trén thay vao phuong trinh (3) giai ra: h, =3h,

Vay do cao cua vat bang 4 lan do cao cua pittong

Cau 6:

A
Hiéu suat cta chu trinh dwgce xac dinh theo cong thiec: M Za *)
1

Trong d6 A la cong ma khi thyc hién, con Q; la nhiét lwvgng ma khi nhén t* nguén néng sau chu trinh.
Trong treong hgp nay cac diém 1 va 3 ndm trén mot duwong thang nén:

p, =aV,

=0V >
P p, =p, =a(2V,) =2aV, =2p,

()

Nghia la trong qua trinh, ap suat cia khi cling bién doi 2 Ian. Cong ma chat khi thyc hién c6 s6 do bang
dién tich hinh chi* nhat gi¢i han bai do thi caa chu trinh:

A =(v,-V,))(p,-p)=pV, )

Tw do thi ta nhan thay rang ngu6n néng bat dau truyén nhiét tai diém 1 va ngrng truyén nhiét tai diém

3. Trén cac doan con lai, tdc nhan tiép xtic v4i nguon lanh. Nhw vay: Q, =Q,, +Q,, (3)

Theo nguyén ly thi nhat cta nhiét dong luc hoc thi:

3 3
Q, =AU, +A,, =VER(T2 - T1)+0 =VER(T2 - Tl) 4)
Trong do v la lvgng chat cta khi ly twéng.

3
Tuong tu: Q. :VER(T3 -T,)+p,(V,- V,) (5)
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N&uﬂdm@(DJ@vﬁ@ﬁaMﬁn&MC(LZVER(E-TQ+ZEW

_ p,V, =VRT|

3 13
==(2p,V,- p,V,)+2pV, =—p,V
DV, =2p,V, =wRT,| 2 r22 PrOITP =D

2
L =Y 2 ey
Cuoi cung: 13 v 13
2 p] 1



