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Tap chi va tu liéu vat 1y suu tam
Loi néi du

Khoa hoc mudén mau, tri tué bao gid ciing dwoc danh gid & tim cao nhat. Boi tri tué
chinh 14 cam hung ciia 1ong dam mé, nhiét huyét va su sé chia. Trong Vat 1y han d6 1a linh vuc
ma sy thach thirc v6i tri tué nhéan loai néi chung va nhitng nha Vat 1y no riéng chira dung nhiéu
chong gai nhat. Piém lai nhitng nha khoa hoc cho déng gép nhiéu nhét, anh hudng nhiéu nhat,
noi tiéng nhat khong thé thiéu nhirg nha vat 1y thién tai tir co chi kim. Cho du 14 thién tai hay
vi dai, hodc mot nha vat Iy voi mot cai 4o so mi binh thudng di trén phd, hay tham chi 13 mot
gido vién vat Iy dong vai tro nhu mdt “thay tu” giang vat 1y cho cac hoc sinh cua minh thi ho
déu c6 chung mot dic diém - niém vui khi dugc lam vat 1y, su sé chia cac y thudng ma ho gip
phai; va hon thé 1a tat ca ho déu trai qua mot thot hoc sinh nhu chinh cac hoc sinh cua ching ta
vay. Tat ca ho it hay nhiéu d timg trin tré vé mot van dé nao do, cho du ngdy tho dén vi dai,
dién ro dén 1am nguoi khic phai phat cau, hay don gian chi 1a nhitng van d¢, bai todn & mic do
pho thong ma khong phai lic nao cau tra 10i ciing 1a thoa déng.

Khoa hoc n6i chung hinh thanh trén co s ctia su sé chia cac ¥ tuong, niém vui ctia mot
y tudng moi, mot khia canh mai duge phat hién. Vat 1y cling vay, & moi cép do tit ca chung ta
déu d4 tao ra nhitng san choi cho riéng minh. Gidi han trong céc hoat dong ctia vat Iy pho thong,
chung ta dd c6 cac cudc thi & cp truong, cdp tinh (thanh phd), cdp qudc gia, khu vuc va qubc
té. Chung ta di c6 nhitng nd luc rat 16n trén con dudng tim dén niém dam mé, va khi phach cua
Mot nguoi yéu vat Iy cta chinh chung ta bang cach tao ra cac cudc giao luu bang hiru. Giao
lru cac truong phd thong trong tinh; giao luu cua cac hoc sinh chuyén cac tinh v6i nhau; hay
giao luu clia cac truong phd thong trong va ngoai nude dudi nhiéu tén goi khac nhau va nhiéu
hinh thure giao luu nira. TAt ca déu hoat dong trén co so siét chat tinh doan két, ndi rong vong
tay, va chia sé cac y tuong, kinh nghiém trong hoc tip va 16i song. Trong khuan khd cua Trai
hé Hung Vuong chiing ta di ¢ ging rat nhiéu trong duy tri va phét huy tinh tich cuc mang trén
minh cac y nghia do.

Gop phan 1am cho céac hoat dong giao luu céc truong THPT chuyén trung du, mién nai
phia Bic ¥ nghia, da dang, va phong pht hon. Trai Hé xin bién tip mot s cac bai viét, dé thi
clia cac tac gia, cac trudng chuyén cua cac tinh thanh mot tap Ky yéu Trai hé Hung Vuong lan
thir sau - 2010. D6 thyc sy 1a nhimg dong gop tim huyét, sy sé chia mang tinh cong dong ma
bat ky nguoi yéu Vat 1y néi riéng, khoa hoc néi chung nao ciing déng ¥ 1a can thiét. N6 thuc
sy ciing 1a tai liéu tham khao thiét thuc cho hoc sinh n6i chung, nhitng ngudi yéu va mudn tim
hiéu sau hon vé vat Iy phd thong noi riéng. Ky yéu s& con hitu ich hon néu c6 thém nhiing bai
viét dong gop vé cac hoat dong bén 1& va nhitng kinh nghiém chia sé trong giang day. Mong

mudn nay xin danh lai cho tdp san ¢ cac lan sau.
Ha Ngi thang 7/2010
BAN BIEN TAP
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Tap chi va tu liéu vat 1y suu tam
Phan 1: CAC BAI VIET - TRAO POI KINH NGHIEM DAY VAT LY
A.1 GIOI THIEU MOT SO BAI TAP PHAN TINH DIEN
CO THE GIAI BANG PHUONG PHAP DUNG CAC PINH LUAT BAO TOAN
Th.S Buii Tuin Long
Truong THPT chuyén Hung Vuwong Phu Tho
(Bai viét c¢é sir dung mét s6 tw liéu ciia dong nghiép)
I. Pit van dé:

Dinh luat bao toan ning luong 1a mot trong nhitng dinh luit dung dan nhat cua
vat 1y hoc - ma cho dén nay cac nha khoa hoc van thiy né diing trong nhimng diéu kién
ngit nghéo nhat trong phong thi nghiém.

Viéc ap dung dinh luat bao toan ning luong trong nhiéu nhiéu bai toan phirc tap
va nhiéu hién tuong ty nhién lam cho van dé tré nén don gian hon rat nhiéu.

Sau déy toi xin giéi thiéu cung dong nghiép mot sd bai toan tinh dién c6 thé giai
bang phuong phap dung cac dinh luit bao toan.

I1. Mt s6 bai toan ap dung:
Bai toan 1:

bién tich Q dugc phan bd déu trén mot mit cAu kim loai rin tuyét ddi v6i ban
kinh R. Hay xac dinh luc F tac dung 1én mot don vi dién tich ctia mat do tir phia dién
tich con lai.

Giai:

Theo diéu kién mat cau rin tuyét ddi nén ban kinh thuc cta nod khong thé thay
d6i. Tuy nhién ching ta hiy tuéng tugng rang do luc dy cua cac dién tich cung diu,
ban kinh mit cau tang 1én chut it, cu thé 1a mot luong vo cung nhé dR. Mat cAu tich dién
c6 tinh chat ciia mot tu dién — n6 giit nguyén dién tich ma ngudi ta truyén cho nd. Dién

thé cuia mit cau lién hé voi dién tich cia nd boi hé thire: V = 1 Q % Mat khac, theo
TTEE,

dinh nghia di¢n dung ta c6 V = Q/C, suy ra C = 4neeoR. Nang lugng cia ty dién nay W
= Q%/2C = Q?%(8neeoR). Nhu vay khi ting ban kinh mit ciu, ning luong ndy giam mot
luong:

2 2 2
AW =W - W’ = Qe Q = Q"R
8reg,R  8reg,(R+R)  8rmegyR(R+R)

Theo dinh luat bao toan ning lugng, do bién thién ning lugng nay bang cong
toan phﬁn A do luc déy tinh dién gitra cac yéu tb riéng ré ciia mat cau thyc hién. Goi F
1a lyc tac dung 1én mot don vi dién tich, ta c6: A = F.4nR2.8R. Do do:
Q°R
8reg,R(R+R)

F.4nR%.8R = Tir day luu y rang SR.<< R, ta tinh dugc:
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Tap chi va tu liéu vat 1y suu tam
F=_ Q
327°gg,R*
Bai 2:
Hai vt c6 kich thudc nho, khdi lwong m1 va m2 , mang cac dién tich cing dau qu
Va 2 ndm cach nhau mot khoang a trong chan khong. Hay tinh cong cua luc dién trudng
khi tha ddng thoi ca hai dién tich cho ching ti do chuyén dong. Xét trudng hop cac khdi
luong bang nhau va truong hop cac khdi luong khong bang nhau.
Giai:
a) Truwong hop khoi lwong cdc hat bang nhau:
Do lyc twong tic nhu nhau, gia tbc cac hat nhu nhau. Chang dong thoi duoc tha
ra, nén céac dién tich ludn d6i xtimg qua khéi tdm chung, nam chinh gitra doan a ban dau.
Goi x 1a cac khoang cach tirc thoi tir mdi dién tich dén khdi tam. Cong dich
chuyén mdi dién tich di ra dén vo cing bang:

A= | Fax= 9% [ & _ ag (_1jw

- =
al2 4rs, g, (2X)° 1675, X,

_ 49,

8rs,a

Suy ra cong toan phan cta luc dién trudng khi cho ca hai dién tich dong thdi chuyén
dong ra xa vo cung bang:
A:A1+A2:2A&: qqu

4reya

b) Truong hop cdc khdi heong m1, mz khac nhau:
Khi do gia tdc cua hai vat 1a khac nhau. Tuy nhién theo dinh luat bao toan khéi

A

tam:
m m m
mx, + M,x, =X, = lX1:>x1:(x1+x2) 2 — zZ_|
m, m+m, m+m,
. m
va x,=—=—1.

m, +m,
v6i 1 ka khoang cach tic thoi gitra hai dién tich.
Goi khoang cach ban dau tir khbi tam dén cac dién tich 14 a1 va az, ta c6 cong dich chuyén

dién tich q1 ra xa v6 cung bang:

00

A&:IFldxl:qlqz m, Iﬂ:qlqz m, é

drey m+m, s 1?2 Azey m+m,

Tuong tu cong cho dién tich q:

-GG m 1
Amg, M +m, @

Thé ning tuong tac ban dau giita hai dién tich dugc chuyén hoan toan thanh coéng

cua hai dién tich ra xa vo cung:
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Tap chi va tu liéu vat 1y suu tam
W=A+A= %é
Nhan xét: du cho mdt hay ca hai dién tich cua h¢ dich chuyén ra xa vo cung thi
cong cuia lyc dién truong ciing chi bang thé nang ciia mot dién tich nay trong dién trudng
cua mdt dién tich kia khi chung cach nhau mot khoang r.
Bai 3:
Mot tdm co hﬁng s6 dién méi £=3 nam gifra hai ban cua mot tu dién phéng,

choan hét thé tich cua tu dién. Ty dién dugc mac vao mot ngudn cod |

suét dién dong U = 100V qua mdt dién tré. Sau do tam dugc déy ra
khoi tu dién that nhanh, dén muc dién tich trén tu dién chua kip bién I:

thién.

Hoi phan niang luong toa ra trong mach sau d6 dudi dang nhiét

bing bao nhiéu? Biét dién dung cua tu dién khi chua c6 dién moi la Co = 100uF.
Giai:
Khi vira danh bat tim dién mdi ra khoi tu dién, dién dung cua tu dién con béng
Co, nhung dién tich trén tu va 1a q1 = CE = £ CoU. Do d6 ning luong cia tu dién ngay
sau khi dién méi bi danh bat bang:
W - (eCU)° _&*CU”*
2C, 2

Sau do di¢n tich cua tu con lai: g2 = CoU dé phu hop véi dién dung mdéi, nén cd mét dién
lwong Aq = q1 — g2 chay qua ngudn nguge chiéu lyc la, do d6 ngudn tiéu thu mot cong:
AA=AqU = (g, -q,)U =(e-1)CU°?

ddng thoi ning lugngeuna tu dién chi con bang:
_Cu?
2

Ap dung dinh luat bao toan nang luong ta thu dugc nhiét lugng tod ra trén mach sau khi

W2

day tAm dién moi ra ngoai:
(e-1*CU°* _

Q=W,-W, -AA= >

(e-D)CU? =

(2 —ZI.Z)COU : 9]

Mt s6 bai tap khac:
Bai 4:
Mot tu dién phang c6 hai ban tu bang kim loai dién tich S, dién méi khong khi.
Tich dién cho tu bai hiéu dién thé U. Tinh luc hit gitra hai ban ty?
Goi y giai:
Bai todan nay chung ta ap dung nhw bai toan 1.
- Tinh ning luong ban dau cua ty (W).

- Gid su kéo hai ban tu ra xa nhau mét khoang rat nhé x
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Tap chi va tu lieu vat 1y suu tam
- Tinh nang lugng cua ty khi da dinh chuyén mot doan nho x (W’). PO chénh lIéch
nang lugng & hai vi tri AW = /W’ — W/ chinh bang cong dinh chuyén hai ban tu
ra xa nhau mot khoang x va bang coéng can ciia luc hut giita hai ban ty.
- Tir cac két qua trén ta tinh dugc: F.x = AW
Bai 5:

Mot tim ddng day b duoc dwa vao mét tu phing co dién tich |

ban 1 S. Chiéu day tdm dung bang nira khoang cach giira cac ban.

a) Hoi dién dung sau khi dua tim dong vao?

b) Hoi cong thyc hién khi dwa tam dong vao? Tam bi hit vao \
hay phai day né vao?
Goi y giai:

Khi dua tim dong vao gira hai ban tu ta duoc bo 2 tu ghép ndi tiép. Hoc sinh dé
dang tinh dugc dién dung ctia bo tu nay. So sanh nang lugng cua tu ghép nay voi nang
lwong cua tu ban dau (chua dwa ban dong vao) chung ta s& tinh duoc cong thuc hién dé
dua tAm ddng vao, va s& biét dugc tim dong bi hit vao hay phai diy n6 vao (chu y: moi
vat déu c6 xu hudng ton tai véi trang thai c6 mirc ning lwong thip nhat - mirc bén vimng
nhét).

Loi két:

Trong khu6n kh6 mot vai trang viét khong thé noi hét duoc cac van dé. Tuy nhién
chung t6i hy vong rang d cung cip duoc mot sd bai tap cho cac em hoc sinh va cac thy

gido dé tham khao. Mong duoc su gop ¥, trao doi cia cac ban.
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Tap chi va tu lieu vat 1y suu tam
A.2 MOT SO KIEN THUC NANG CAO VE CO HQC VAT RAN
Tran Vin Hung
Truong THPT chuyén Bic Giang
I. BO TRQ KIEN THUC TOAN.
1. Tich c6 hwéng cia hai vecto:
¢=dxb la mdt véc to co

- Phuong vudng goc v6i mit phing chira (5,5).

- Chiéu tuén theo quy tic dinh b¢: quay céi dinh b¢ theo chiéu tir & dén b thi chiéu
tién cua cai dinh oc 1a chiéu cua ¢.

- D0 16n |¢| = a.b.sina =dién tich hinh binh hanh OADB.

-Néua // b thi ¢ =0

2. Momen cua 1 véc to.

Momen cta V ddi voi diém O 1a tich c6 hudng Y
ctia ban kinh T véi vécto V : T

ky hiéu: M_(V)=FxV . /
- C6 phuwong L mit phang chira T va V ! ““"“:,—'T
- C6 chiéu duoc xac dinh theo quy tic dinh dc. \7

-C6d016n M =r.V.sina=V.dvdid=OH (d: 1a

canh tay don ctia V)

Tinh chat: ct
+Néu V /[ 7 thi M (V) =0

L h.B
+ M (V,+V,)= M (V,)+M,(V,) }b—*

+ M, (AV)=AM_(V,) X lahing sd '

+Néu V,+V,=0 = M_(V,+V,) =0
II. CO SO LY THUYET VE VAT RAN
1. KHAI NIEM VAT RAN

- Vat ran tuyét ddi 1 vat ma khoang cach giira hai diém bat ky cta né khong doi. - Vat

ran c6 thé xem nhu mot hé chat diém. Vat ran tuyét ddi thuong dugc xem la hé chét
diém lién két chit ch& v6i nhau.

- Khai niém vat ran chi 1a twong dbi.

2. LOI {CH CUA KHAI NIEM VAT RAN

- Pé nghién ctru mot hé chét nao diy, ta phai dic trung chuyén dong cua timg diém cua
hé, diéu nay khién ta phai dung cham dén mot sb rat nhiéu thong s6 dan dén nhirng phép

tinh rac r6i kho go.
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Tap chi va tu liéu vat 1y suu tam

- Néu hé duoc xem nhu vat ran, sd thong sb phai tinh dén tré nén vira phai: Nhiéu nhat
la 6 thong s6 1a da xac dinh chuyén dong cua vat ran hodc cua hé quy chiéu gén voi1 vat
ran.

- Trong nhiéu bai todn c6 thé coi van rin nhu mot chét diém.

3. CAC DANG CHUYEN DPONG CO BAN CUA VAT RAN

- Chuyén dong tinh tién.

- Chuyén dong quay xung quanh mot truc ¢ dinh.

- Chuyén dong song phang.

4. CAC VAN PE CAN CHU Y TRONG KHAO SAT CHUYEN PONG CUA VAT
RAN:

4.1. Cac chi y vé dong hoc va dong lwc hoc vat rin:

<> Cac dai luong ¢, o, ®, v 1a dai luong dic trung cho chuyén dong quay cua vat

ran. Trong mot hé quy chiéu, o c6 gia tri nhu nhau véi cac truc quay bat ki song song

v61 nhau.
X Céc dai luong &,;a,;a;V chi dic trung cho mot diém trén vat ran.
<> Gitra chuyén dong quay cua vat ran va chuyén dong tinh tién c6 cac dai lugng

vat li tuong duong nhau: [1]
<> Cac dai luong lién quan dén chuyén dong ciia mot chit diém (hay chuyén dong
tinh tién cta vat rin) duoc goi 1a nhimmg dai lwong dai.

> Céc dai luong lién quan dén chuyén dong quay ctia mot vat rin quanh mét truc

duoc goi la nhiing dai lwong goc.

Cdc dai luong dai: Cac dai luong goc:

- Gia tdc. - Gia tbc goc.

- Van tbe. - Van tde goc.

- Luec. - Momen luc.

- Bong lugng. - Momen dong luong.

Néu dai luong dai 1a dai lugng vecto thi cac dai lugng goc tuong tng ciing 1a dai lugng
vecto.

<> Dinh 1y phan b van tc:

Xét vat ran P dich chuyén trong hé quy chiéu (HQC) O.

Xét hai diém bat ki trén vat ran 1a A va B. Goi o 13 van téc goc quay cia vat ran trong
hé quy chiéu O. Hé thitc quan trong giita cac van toc cia A va B ctia vat ran tai mot thoi
diém cho trude 1a: V, =V, + @ A AB 1)

4.2. Pic diém ciia hre tic dung 1én vt rin

X Luc tac dung 1én vat rin thi diém dat 1 tuy y trén gia.
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Tap chi va tu liéu vat 1y suu tam

X H¢ luc tac dung 1én vat ran (El, Ez , E3...) c6 thé tim duogc hop luc hoac khong
tim dugc hop luc. Can phan biét hop luc va téng véc to cac luc.

Ly thuyét va thuc nghiém cho thay, c6 thé xay ra mot trong ba truong hop (TH) duéi
day:

TH1: Vit chi chuyén dong tinh tién giéng nhu mot chat diém. Trong trudng hop nay hé
lyc twong duong vé1 mot luc duy nhat dat tai khdi tam va téng cac lyc cling 1a hop luc.
TH2: Vat chi quay quanh mét truc di qua khdi tim. Trong truong hop nay hé luc twrong
duong v&1 mot ngﬁu luc ma nhu ta d3 biét khong thé tim dugc hop luc cua no. Vi hé luc
khong c6 hop luc nén ta phai noi 14 tong cac luc tac dung vao vat bang 0, con tong cac
momen luc d6i véi mot truc di qua khéi tim thi khac khong va do d6 vat chi quay quanh
khéi tim dtng yén (néu lic dau vat dung yén).

TH3: Vit vira chuyén dong tinh tién, vira quay quanh khdi tAm. Trong truong hop nay,
hé lyc tuong duong vé1 mot luc dat tai khdi thm va mot ngﬁu lyc. Do do, luc tuong
duong dit ¢ khoi tim khong phai 13 hop luc ma chi 13 téng cac luc.

Cach xac dinh tong cac le: Sir dung cac phwong phap:

o phuong phéap hinh hoc. Gia sir vat rin chiu ba lyuc

ddng thoi tac dung 1a Fi, F2 va Fs(H.4.2a). Liy mot diém

P bat ki trong khong gian lam diém dit cia luc, ta v& cac

- - - . .
lyc F1, F', va F', song song, cung chiéu va cung d6 16n voi

cac luc El, F, va Fs (H.4.2b). Dung quy tic hinh binh hanh

ta tim dugc hop luc cua hé luc dong quy Fi, F', va F,. p =

) - — L2 b) i
Hop luc nay 1a tong cac luc cua h¢ luc Fi, F2 va Fs. F3

) Phuong phép dai s6: Chon mdt hé truc toa do Dé-cac (Ox, Oy) ndm trong mit

—

. Ne 4 oA, 2 2 A, A A ) , A
phang cua vat roi chiéu cac luc Fi, F2, Fs 1€n cac truc toa d§. Tong cua cac luc 1a mot
2 1 3 2 c A a1 AL, . s
luc F, c6 hinh chiéu 1én cac truc toa d0 bang tong dai so cua hinh chiéu cua cac luc Fi
- L2
, F2 va Fs 1én cac truc do:
Fx = Fix+ Fox + Fax = 2 Fix.
Fy = Fly + F2y + F3y = ZFiy.
Tém lai, téng cdc lwe la mét lwe chi twong dwong véi hé lie vé tac dung gay ra chuyén

déng tinh tién cho vit rin ma théi.
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Tap chi va tu liéu vat 1y suu tam

4.3. Biéu thirc vécto mdémen lue ddi véi mdt truc quay. [1]

Biéu thtc cia momen luc ddi véi truc quay A duoc i T
viét dudi dang vecto nhu sau: M =r A Ft, trong do, F: ~p
N S ) JEA S 1]
1a thanh phan tiép tuyén cua lyc F vé1 qui dao chuyén 4 & ¥
- — \\\\ : ’,//M
dong cua diém dit M cta vecto luc, con r = OM [ R =
vecto ban kinh cta diém dat M (H.4.3).
Theo tinh chit cta tich c6 hudng cua hai vecto thi ba Hinh 4.3
inh 4.

> o -

vecto r, Frva M tao thanh mot tam dién thudn. Theo

d6, vecto momen M co phuong vudng goc v6i mit phang chira rva Fi, tc 1a co
phuong cua truc quay A. Vi thé momen luc 14 mét dai lugng goc va dugc biéu dién bang
mot vecto nam doc theo truc quay (vecto truc).

Néu chon chiéu duong cho truc quay (pht hop vé6i chiéu duong cia chuyén dong quay)

thi momen lyc 1a dai luong dai s6. Momen lyuc c6 gia tri duong néu vecto M cung chiéu
v6i chiéu duong cua truc quay va nguoc lai.

SGK chi trinh bdy momen liwc nhu mét dai luong dai s6 gidng nhu da trinh bay vén toc
goc va gia toe goc.

4.4. Dinh 1y Steiner vé Mdmen quan tinh khi chuyén truc quay.

Xét véi truc quay A song song véi truc quay Ac qua khoi tim G cua vt ran, chung cach
nhau mét khoang d. Khdi luong vat ran 12 M, m6 men quéan tinh cua vat ran dbi véi truc
quay A 1a I duoc xac dinh qua moé men quan tinh Is ddi véi truc quay Ac

| =g+ Md? (4.4)

(Pinh ly Sté-no (Steiner) hay dinh ly Huy-ghen (Huyghens)).

4.5. Pinh lut Niu-ton II cho chuyén déng tinh tién va chuyén dong quay

4.5.1. Trong truong hop tong quat, khi chiu céc luc tac dung, vét rin vira chuyén dong

tinh tién vira quay quanh khéi tam.

Pé tim gia toc a ciia chuyén dong tinh tién (ciling 14 gia tbc a cua khoi tam), ta ap dung

phuong trinh: ZE =ma : Q)
hay: 2. Fx = max va 2 Fy = may (1.b)
Pé tim gia téc goc ciia chuyén dong quay quanh mét truc di qua khéi tam, ta ap dung
phuong trinh:
M =le7, ®)
hay: >M = lgy (dang dai sd).
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Tap chi va tu liéu vat 1y suu tam

4.5.2. Piéu kién cin bang tong quat chi 1a truong hop riéng ctia hai phwong trinh (1) va

(2) khi a = 0 va y = 0. Néu ban diu vat dimg yén thi vét tiép tuc ding yén. Ta c6

trang thai cAn bang tinh.

Cin cha ¥ 13, khi vt & trang thai can bing tinh thi ¥, M = 0 khong chi dbi vai truc di qua
khdi tam, ma d6i v6i ca mot truc bat ky.

4.5.3. Dbi v6i mot vt rin quay quanh mot truc ¢ dinh thi chuyén dong tinh tién cua
vat bi khur boi phéan lyc cua truc quay.

4.6. Ning lwong ciia vt rin.

4.6.1. Thé nang ciia vit rdn:

Xét voi vat ran tuyét doi, trong trong truong co gia toe g, Z 1a do cao cua khdi tam G
tinh tir mot mdc nao do, vat ran c6 thé nang bang thé nang cta khdi tAm mang tong khoi
luong cua vat ran: U = MgZ. (4.5.1)

4.6.2. Pong ning ciia vit rin:
. . 1
- Khi vat ran quay xung quanh mét tryc quay cd dinh A: K =35I A®? (4.5.2)

Chu ¥: Néu truc quay A khong qua khéi tim G, can xac dinh I qua I boi dinh 1y Steno
(4.4)

. 1 1
- Truong hop tong quat: K = Ele.m2 + EM.VG2

"Péng ndng toan phan ciia vdt ran bang tong déng nang tinh tién cia khoi tdm mang
khoi leong cia cd vt va déng nang quay ciia né xung quanh truc di qua khoi tam".
4.6.3. Dinh ludt bdo toan co nang:
Khi cac luc tac dung Ién vat ran 12 luc thé, thi co nang E cta hé vat ran duogc bao
toan: K + U = const.
Néu trong qua trinh bién d6i cua hé tir trang thai 1 sang trang thai 2, c¢6 lyc ma sat, luc
can... tdc dung ma ta tinh dugc cong A cua cac luc éy thi ¢ thé ap dung dinh luat bao
toan nang luong dudi dang: E>-E1 = A.
4.7. Bai toan chuyén dong lin khong trwot
Xét mot banh xe cObankinh R c6tAim 4
C dich chuyén trén mat dt nam ngang c6
dinh trong hé quy chiéu O, tit ca luon luon
nam trong mit phang thang dimg.
Goi diém A 1a diém tiép xuc ctia banh xe véi

mat dat & thoi diém t.

C6 thé phan biét ba diém & noi tiép xuc: o
° Piém As cua dat cb dinh trong HQC A=As=Ar
0.

\ 4
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Tap chi va tu lieu vat 1y suu tam

. Diém Ar cta banh xe, khi banh xe quay thi & thoi diém sau day diém nay khong
tiép xtic voi dét nira.

. Piém hinh hoc A xac dinh chd tiép xuc.

RS rang ¢ thoi diém t, ba diém c6 nhimg van tdc khac nhau trong HQC O.

o Van tdc cla diém As ciia dat rd rang 1a bang khong.

° Van tdc ctia diém hinh hoc A béng van toc cua tm C cua banh xe vi C va A ludn
trén cing mot dudng thing ding.

. Van tdc cua diém Ar ctia banh xe thoa man: v n =Ve tOA CA

Van tdc v A 201 la vén tdc truot ctia banh xe trén mat dat (chu y mat dat1a ¢d dinh).
Banh xe goi l1a 1an khong trwgt khi v, =0.

Diém Ar cua banh xe tiép xuc véi mit dat khi do co van toe bang 0 & thoi diém
tiép xtic. Trong nhitng diéu kién ndy moi viéc xay ra nhu 13 gitta hai thoi diém gan nhau
t va t + dt banh xe quay quanh mdt truc qua A va vudng goc voi mit phang xOy, truc
nay duogc goi la truc quay tirc thoi cia banh xe. A goi la tam quay tac thoi.

Khi 1in khong truot, co cac hé thic lién hé: ve = oR; quing duong dich chuyén duoc

ctia tam C trén mat dat va cung cong ArA’r trén chu vi banh xe 1a bang nhau.
I11. HE THONG BAI TAP KINH PIEN VE CHUYEN PONG CUA VAT RAN

Bai 1. Khio sat chuyén dong ciia mét vanh tron trén méit phing

Mot vanh tron manh ban kinh R khéi luong M
phan b déu. Trén vanh & mit trong ¢ gin mot vat nhod
khéi luong m (hinh v&). Kéo cho vanh lin khéng truot
trén mit ngang sao cho tdm ctia vanh ¢6 vén toc vo. Hoi
Vo phai thoa mén diéu kién gi dé vanh khong nay 1én? Luc B
tac dung 1&n vanh dé kéo vanh chuyén dong véi van tde khong doi (nhu gia thiét) khdng
c6 thanh phan thang dimg?

Bai gidi
+ Khi m & vi trf bat ki, luc tAc dung vao m c6 P va F luc
ma vanh tac dung vao m. C6 thé phan tich luc F thanh

hai phdn: N c6 phuong tring v&i ban kinh vanh tron,

chiéu hudng tam, Q c6 phuong tiép tuyén véi vong
(hinh v§¢).
Dinh luét II: ma=P+Q+N (1)
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Tap chi va tu liéu vat 1y suu tam

Q=Psina

Chiéu (1) theo Q vatheo N mv2
Pcosa + N = —°

+Thanh phan lyc F tic dung vao m theo phuong thang dung: Fy= Qsina - N cosa. (3) .
Tu (2) va (3) ta c6:

2 2
. mv mv
Fy:Psmza—[ RO—PcosaJ—cosa:P— RO cosc .

2

(Fy)max Khii o0 = 0 vat & vi trf cao nhét, Fy hudng xubng véi (Fy)max = P - mF\{/o .
Theo dinh luat IIT luc tc dung tir m vao vanh M cé phuong ngugc vai Fy, (Fy’ huéng
xubng):
mv; .
(Fy)’max = - (Fy)max = RO -P . Vanh khﬁl’lg néy 1én khi:

2

(F)) <Mg<:>m|;/°—P§Mg:>VOS (1+%ng

max —

Bai 2. Khdo sdt chuyén dpng ciia khoi tru trong twong tic véi hai mdt phdang

Mot hinh tru c6 khdi M duoc bo tri thanh co hé nhu hinh v&, hé sb ma sat cua
hinh try v6i mit phang ngang 1 pi, v6i mit phang ngang 13 p2. mit phang ngang chuyén
dong déu vé phia trai, can phai tic dong vao mit phang ngang mot luc F nho nhit 1a bao
nhiéu dé xay ra diéu trén.
Loi giai:
Hinh tru ¢6 hai kha nang quay hay khong quay.
Gia su try quay:
Khi mit phing ngang chuyén dong
déu thi try quay déu va gia toc cua
khéi tru bang khong
Ta co: + Tong cac Moment luc ddi
véi truc quay qua khdi tAm bang 0:
Fi=F=F

+ Theo phuong ngang: Wmm
Nsina - F2 cosa -F1 =0 Q)
+ Theo phuong thang ding:
N1 — Mg — N2cosa - Fosina =0 (2)
B sinal
Ruat gon biéu thirc ta thu duge:{ 2 1+cosa (3)
N, =Mg+N,

Nhdn xét F, N1, N2 phu thudc vao i, po, o va ¢6 hai trudng hop co thé xay ra:
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Tap chi va tu liéu vat 1y suu tam

e Truong hop 1.
p1 N1 > p2 Na, hinh try quay, F = poN2
Khidé tir 3): N, % — N,
1+cosa
Lo/ —M% 5, => Ny =0, F =0 véi didu kign N1 > poN2 voi moi gid tri ciia p,
1+cosa
He.
Lb/ SN 11, khi d6 hinh tru bi ket, didu kién piNz > uaNo xdy ra véi w> .
+COSo

e Truong hop 2.
p1 N1 < g2 N2, hinh try khong quay duoc F = paNai.

sin

Tu (3) suy ra: N =uN
u (3) suy 21 cosa Ny
ui(Mg + N2) =N2 M TimraN, = &
1+cosa sin o
—H
1+cosa
2.8/ > % khido tru bi ket, didu kién paNs > poN2 khi p < pa.
1+cosa
sina R _ - 4 Mg
= = + =
2.0/ < T cosa’ khi d6 F = piNi =1 (N2 + Mg). Hay: F . 1+ cosa
—H
sin
Diéu kién wiN;1 < 2Nz xay ra khi ._ sina
sina H 1+cosa
My >
1+cosa w2t
pu2N2 > w1 (N2 + Mg) //=
banh gia: %=
Biéu didn két qua qua do thi, db thi / —c——
biéu dién mat phang i, p2 chia lam —W
3 mién \\\ "
- Mién 1: tng véi truong hop (1.a) u*

- Mién 2: ing véi truong hop (1.b ) va (2.a) hinh tru bi ket nén F = «
- Mién 3: ing véi trudng hop (2.b),

F — /ulMg
l1+cosa
1-m

sina

Bai 3. Vit rin c6 lién két rong roc

C6 hai rong roc 1a hai dia tron gan dong truc . Rong roc 16n ¢6 khdi luong m =
200g, ban kinh R = 10cm. Rong roc nhé ¢6 khdi lugng m’ = 100g, ban kinh Rz = 5cm.
Trén rdnh hai rong roc c6 hai day chi quan ngugc chiéu nhau dé khi m; di xudng mo di
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Tap chi va tu liéu vat 1y suu tam
lén hodc nguoc lai. Pau day cua rong roc 16n mang khéi lugng mi = 300g, du day cua
rong roc nho mang khdi luong mz = 250g. Tha cho hé chuyén dong tir trang thai ding
yén Lay g = 10m/s2.

a. Tinh gia toc cta cac vat ma va mo.

b. Tinh lyc cing ctia mdi day treo.

Loi gidi

P1 = mig > P2 = mzg, nén m; di xudng, my di
|én. Phuong trinh chuyén dong ctia my va mp:

—

Pl +ﬁ = mﬁﬁ@”t = ng (1)

Chiéu (1) theo chiéu (+) 14 chiéu chuyén dong

v A . |mg _T1 =m,a,

cua my Va my: (2) T
T,-m,g =m,a, A AT

R _ ml m?2
Vi rong roc TiR1 - ToOR2 = 1y (3).

= 1me +1mR§;7/:i zi;al =2a,.

2 2 R, R,
. P P

+ Nhan (2a) vdi Ry, (2b) voi Ro, 161 cong hai

vé (2) va (3):
= M1gR1 - mxgR2> = miaiR: + meaxR2 + ly = &

(ZmlRl +m,R, + Lj = a, = (MR, +M;R, ) thay s6 ta dugc:
2 2m R, + m,R, + —
RZ

a2 = 1,842 (m/s?); a1 = 2a; = 3,68 (m/s?) Ro
+ Thay a, a2 vao (2) ta dugc R
T1=1,986 (N); T2 =2,961 (N)

Bai 4. Péng luc hoc vit rin c6 lién két rong roc gidi bang Q

phwong phdp sir dung DLBT Moment xung luwong

Hai vat nang P1 va P2 duogc budc vao hai day quén vao

hai tang ctia mot toi ban kinh r va R (hinh v&). Dé nang vat ning

P11én nguoi ta con tac dung vao to1 mot momen quay M. Tim | B
gia toc goc cua toi quay. Biét trong luong cia toi 1a Q va ban l A
kinh quén tinh d6i véi truc quay 1a p. P, i

. P

Loi gidi
Xét co hé gém vat nang A, B, to1 C ( hinh v€ ). Cac ngoai luc tac dung 1én hé g@)m cac
trong luc 131, 132 Q.
Momen M va phan luc ﬁo, trong d6 phan lyuc ﬁocé moémen ddi voi truc quay O bang

khong.
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Tap chi va tu liéu vat 1y suu tam

AP dung dinh 1y bién thién mémen dong luong ddi véi truc quay z qua di qua O cua toi

. d
ta co: d—LZ:—P1r+P2R+M (1)
t

Mitkhactalaico: L;=L(A)+L(B)+L(C)

P

Momen dong lugng ctia vat A la: L(A)=r.—tv, = %0
g g

A A 5 A \ P2 Pg 2

Momen dong lugng cia vat Bla: L(B)=R.-2v,=—=R®
g g
Momen dong lugng ciatoi Cla: L,(C) =1 o= 2pzco
g
— L= (Pi?+PR2+Qp°) 2 (2)
g
M+PR-P
Thay (2)vao (1) tadugc: d—w=y= > L. > 1 >
dt Pr°+P,R" +Qp
Vay yo M*PR-Fr

= g
2 2 2
Pr®+P,R" +Qp

Cau 5. Péng lwc hoc vit rin cé lién két rong roc siv dung DLBT co

Hai ban phing song song va thang dimg 1 trong
s6 ching hoan toan tron, cai cOn lai rat nhdm, dugc g -
phan bd cach nhau khoang D. Giita chiing c6 dit mot
éng chi véi duong kinh ngodi b ang D, khéi luong
chung bang M momen quén tinh d4i véi truc 1a I. Ong
chi bi kep chit bai 2 ban phing sao cho c6 thé chuyén

dong xudng duédi khi quay nhung khéng trugt so voi
ban phéng nham. Mot soi chi nhe duogc budc véi vat
nang khdi lugng ma va dugc quan vao hinh try trong
ctia dng chi c6 dudng kinh d. Tim gia téc cla vat nang?
Loi giai

Gia st trong thoi gian At khdi tAm ciia dng chi di xubéng

dugc mot doan DH. Lic ndy dng chi quay quanh khéi
AH _ 2AH

tam goc: Ap =
g ) R D
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Tap chi va tu liéu vat 1y suu tam
Khdi m bi cudn 18n mét doan: A(p% =AH %so v6i khéi tm cua cudn chi. Vay khdi m

di xuéng mot doan: Ah=AH — AH % =AH D—[_)dAt. Goi a 12 gia tdc cua khdi thm éng
chi, thi gia téc ctia vat m 1a:
D-d At? D-d At?

ago=a—— ;AH=a— ;Ah=a————.
D 2 D 2

Vian toc ctia 6ng chi va ctia vat m: v = aAt, Vo = aoAt = aDT_dAt . Van tbc gbc cua truc

, __ 2v 2aAt

chho=—="—
D
Ap dung dinh luat bao toan co nang:
2 2 2
MgAH + mgah = M- ™o | 107 npoa
2 2 2
D'd 2

At? D-dAt? M(aat)? M@ 5 ADT (ZaAtjz
—+mga = + 4+ —

2 D 2 2 2 2\ D

m-P=9n

suyraa=g - :

D-d 41
M+| —— | m+—

D D

Bai 6 Khdo sdt chuyén dong lin ciia mt vit rin trén mdat phang nghiéng

Tt mic cao nhit ciia mot mit phéng nghiéng, mot hinh try dac va mot qua cau
dic co cung khdi luong va ban kinh, ddng thoi bat dau lan khong truot xudng dudi. Tim
ty s6 cac van tdc cta hai vat tai mot mot mirc ngang nao do.
Loi gidgi
Goi vc 12 van tdc cua qua cAu sau khi lan xuéng duoc
do cao h.

vt 1a van toc cua hinh try sau khi 1an xuéng duogc

do cao h. B 7
Khi qua cau, hinh try lin khong truot xudng dudi, thi
diém dit cua luc ma sat tinh nam trén truc quay tic thoi, ma tai d6 van tdc cua cac diém
tai bang khong va khong anh hudng ti co ning toan phan cua vat.

Vai trd ciia lyc ma sat & day 13 dam bao cho vat lan thuan tuy khong truot va dam
bao cho d6 giam thé niang hoan toan chuyén thanh d¢ ting dong ning tinh tién va chuyén

dong nang quay cua vat.
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Tap chi va tu liéu vat 1y suu tam
Vi cac luc tdc dung 1én hinh try ddc va qua cu déu 1a : p( luc thé ), N ( theo phuong
phép tuyén) va luc ma sat tinh F_. Taco N va E_ khong sinh cong

= Acicluc khongthé = 0 => co ndng cua hé dugc bao toan.

Nhu vay ta c6 thé ap dung dinh luat bao toan co ning cho chuyén dong cua qua cau

va hinh tru:
mv’ 1o
Vo6i qua cau: mgh= —+-—<—=< (1)
2 2
e 1 mv: Lo
Véi hinh tru: - mgh= —++—L (2)
2 2
2mR’
Trong do: I = == . o, = Ve
5 R
mR’® v
L = rall o, = ET
5 \ . 7mv’ 3mvi
Thay vao (1)va(2)taco: mgh = < mgh =
10 4
vi 15 v, [15
=SSt =_c— [

vvo14 v, \14

T

Bai 7: Khdo sdt chuyén dong lin ciia mét vit tru rin trén mdt phing nghiéng
A1 A z ISR - L 1 Z.
Mot hinh tru dong chat khoi tam C, ban kinh R, momen quan tinh I :E mR? doi

v6i truc ciia n6. Puge dit khong van toc dau trén mit phang nghiéng goc o . Goi f1a
hé s6 ma sat truot gitta hinh try va mit phing nghiéng.

1) Xé4c dinh gia toc hinh tru. Chimg to rang c6 truot hay khéng 1a tuy theo gia thiét cua
a so v6i gia thiét a0 ndo d6 can xac dinh.

2) Tim su bién thién dong ning gitta cac thoi diém t, 0. Xét hai truong hop a<ao

vaa> ao
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Tap chi va tu liéu vat 1y suu tam
Loi gidgi
1) Xac dinh gia toc hinh tru
Gia su tru lan khong tryot:
Psin« -Fms=ma
_ 1 _,a
Fms.R = |}/:EmR R
Suy ra: Fms= %ma

= ggsinac
3

Piéu kién

Fmszgmgsinas fmgcosa < tga <3f Tucla a <ao voi tga, = 3f thitry

lan khong truot.
Truong hop a> ao  Fms la ma sat truot . Ta c6: Fms = fmgcos « .
mgsina — F .
gy = TISNT 7 s g(sina - fcosa).
m
F .R 2
y =" zﬁcosa
1 R

2) Su bién thién dong ning.

Truong hop a<ao & thoidiémt: (v = at zggsina.t

a):y.tzgiRgsina.t

m* o’
+_

Pong nang: Eq = Bdo toan nang lugng AE =0

- Trudng hop @ > a0 6 thoi diém t:
v =g(sina- fcosa).t
{ 2fgcosa
==

Bién thién ning luong:

t

a,t’

AEZ'AITIS :Fms[ 2

_ sq] = fmg cosw.%g(sin o —3f cosa t?
Vi S, = % (01)R

AE = %mg2 f (cosarsin & — 3cos® & )

AS=S,-S, Vo6i8S;1ado dich cia C, Si1a quang dudng tru quay.
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Tap chi va tu liéu vat 1y suu tam
Bai 8. Khdo sdt chuyén dpng lin cé truwot — khong truwot
Nguoi ta dung gay tac dong vao qua bi- a ban
kinh R, mot xung luc nam ngang cach mat ban bi- a
mot khoang h.
a) Xac dinh hé thire gitta @ va van tdc khbi tim
Vo cua bi-a.
b) Nghién ctru chuyén dong cua bi - a sau khi

lyc ngung tdc dong trong cac truong hop:

r
Dh>—
) 5

i

2)h=1

3r<h< ﬁ

5

Loi gidi

a) Gay tac dung vao qua bi- a mot xung luc 13 X . Tai diém tiép xtc I luc ma sat ciing
gdy ra xung luc X' can sy quay quanh O ciia qua bi - a. Fms 1a nhé ( do khong c6 thém

luc nén ) nén X’<< X, ta co thé bo qua.

Theo dinh luat bado toan momen dong lugng ta co:

XMh-R)=lhw (1)
Va X=mvo hay Vo= % 2)
Ta(l) suyra X = 2mR%e thay vao (2) ta duoc:
y 5(h—R) y JC:
2
_ 2R%w
Vo = 5h_R) (3)

b) Nghién ctru chuyén dong:
+)h>gR Vo< wR
Taco vy =V, ;9+VYg/qat =Va +Vg (Vgq=aR)
— V= Vg Vo, chiéu cia W hudng ra sau. Nhu vy & I s& xuét hién lyc ma sat

lam cho @ giam dan cho téi khi @=w’ thi vi = 0, qua bi- a thoi khong truot va chuyén

sang chuyén dong lan khong truot, chuyén dong cham dan roi dimg han.
+)h= ER "Vo=Vg= wR, Vv =0.
Qua bi- a lan khong truot, chuyén dong cham dan roi dung lai.

+)R<h <%R “Vo> Vg = wR.
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Tap chi va tu lieu vat 1y suu tam
Vi = Vo- @R, hudng vé phia trudc.
Fms hudng ra sau can chuyén dong nhung lam ting o dén khi ”: vo” = »”R thi
lac d6 qua bi-a lan khong trugt rdi chuyén dong cham dan rdi dimg lai.
Bai 9 . Khdo sdt va cham Iy twong giita mét vt rin Iy twong véi mp ngang
Mot qua bong siéu dan hoi dic, khdi luong m, ban kinh R. Béng bay tdi va cham
vao mit san ngang vai van tée v va van tdc goc . Chd ma qua bong tiép xuc véi san
c6 ma sat gitr cho diém tiép xtac khong truot. Do c6 ma sat nén va cham 1a khong dan
hoi tuy nhién c6 thé bo qua su bién thién ctia thanh phan phap tuyén vy va do bién thién
dong nidng bong.
a) Xac dinh thanh phan tiép tuyén vx’ ctia v’ va
@’ cia qua bong sau va cham theo vx va @
trudc va cham? Bién luan?
b) Tinh vén tbc diém tiép xuc A ctia bong trude
va sau va cham? Giai thich két qua?
c) Xét w = 0vav>0.

*) Theo dinh luat bién thién momen dong lugng ta co:
dL = Mdt = Fmstt = dPxR
—> ldo = deVx

1

' Vx
> | [do=mR | dv
® Vy
> l(@’-®)=mR(vx’- Vx) 1)

Ta Cé Vy’: - Vy
*) Theo dinh luat bao toan dong nang ta co:
2 12 2 2

mv mv lo' . '
St Tt — m(v)%—v x) =@ 2_ w?) (2)
N : . S Vx
) Thay (1) vao (2) ratra = 3a)+1OE
, _ vy —4aR

X

.
*) Bién luén:

+) ’ < 0 siéu bong quay nguoc lai v6i chiéu quay

ban dau sau va cham.

4
+) Vy' >0 Vx> ga)R
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Tap chi va tu liéu vat 1y suu tam

4
+) Vx’ =0 Vx = ga)R

4
+) VX’ <O VX< EQ)R /

Ban dau (trudc va cham):

=

Vax =Vx+ R

VAy = Vy — \

W o A

Sau va cham:
Vax= Vit @ R= (vt oR)
Viay=Vy= -Vy
Var=—Vp
Nhu vay: Van tdc diém A trude va sau va cham c6 do 16n béng nhau, chiéu nguoc
nhau.
Bai 10. Khdo sdt chuyén dong lin ciia mét ling tru trén mdt phing nghiéng

Mot lang truc luc giac déu canh a, khoi lugng m phan bd déu. Mémen quan tinh
cualangtrylal= % ma? cic mit ctia lang try hoi 16m dé khi lan trén mit phang nghiéng

lang tru tiép xGic mat phing nghiéng bang cac canh coi 12 vat rin. Goi @, w, lan luot 14

AL A . s 1 r \ \ , A QO -4 reoa0 17 2
van toc goc cua lang tru ngay trude va sau va cham. Tim ti s0 —% biét ma sat du 16n dé
o,

khéi tru lin nhung khéng nay 1én.

Loi giagi

Ngay trudc va cham lang tru quay véi @, mémen

dong luong dbi véi truc quay 0 12 :

5 - . <
Ly=lw = Emaza)1 ;V, L OB do trude va cham, lang

tru quay quanh B
Ddi véi truc quay A: Ngay trude va cham :
L, =L,+amv,sin30’ = imaz.a)l L mav,
12 >
2 [ 11,
fmpneargmaaspmae (1)

Ngay sau va cham lang tru quay quanh A v&i ,,ddi véi (A):

: 5 2 2 17
L =1,.0=(—ma +ma’).0, =—ma @ 2
A A (12 ) 2 12 2 ( )
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Tap chi va tu liéu vat 1y suu tam

Mo6men dong lugng bao toan vi coi nhu c6 phan lyc N (va cham) va Fms qua tryc quay,
suy ra mémen bang 0 (mémen cta vecto p trong thoi gian rat nho ta bo qua)

12 11

L= EA = o = ﬁ
Bai 11. Khdo sdt chuyén djng ciia mot vit lién két rong roc bing sir dung dinh lugt
bdo toan cong va dang vi phdn cua dinh ludt bdo toan co.

Mot vat A co trong lugng P dugce kéo 1én tir trang thai ding yén nho to1 B 1a dia
tron déng chit ¢6 ban kinh R, trong lugng Q va chiu tac dung ngﬁu luc c6 momen M
khong dbi (‘hinh v& ). Tim van tc vat A khi no dugc kéo 1én mot doan 1a h. Tim gia

toc cua vat A.

Loi gidgi = Ro
Co hé khao sat gom vat A chuyén dong tinh tién; to1 B quay 0
quanh mdt tryc ¢d dinh. %E R
Céc luc tac dung 1én h¢ gff)m cac trong luc P,Q, ngéu luc M,

A/

phan luc R, va cac noi luc. Q

Nhan xét: trong luc tdc dung chi co ngﬁu luc Mva trong luc A
P sinh cong; con phan luc R, va trong luc Q khdng sinh cong @

vi cac diém dat cua ching c¢d dinh, céc noi luc cling khong sinh P

cong.

Vi ¢6 thé tinh cong hitu han cua ngau lyc M va trong luc P dé tim van toc v , cua vat

A ta ap dung dinh 1y bién thién dong ning:

T-T,=A(P)+A(M) (1)
trong do To la dong nang cua h¢ tai thoi diém ban dau ; T a dong nang cua h¢ tai thoi
diém (t).
Taco: To=0 viban diu hé ding yén . (2)
Taco: T=Ta+Ts (3)
: ) i 1P
Vit A chuyén dong tinh tién nén  Ta = E—VZ (4)
g

2

L 4 1
Vit B quay quanh tryc c¢6 dinh nén T, = EIO(D

@TBzz(zngJ@zzzng[V_AJ 10, (5)
2\2 g 4 g R 4 g
X . (2P+Q) v}
Thay(4),(5)vao(3)taco:T=2—?A (6)
g
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Tap chi va tu liéu vat 1y suu tam

Ta co: A(f’)+A(1\7[) =Mo -P.h=Mg -P.R.¢ véih=R.¢

o A(B)+A(M) = [%_p]h (7)

Thay (2),(6),(7)vao (1) tadugc: (2P2_

\/ (M—Ph)
>v, = |[4g=———Lh

R(2P+Q)

Dé tim gia toc aa clia vat A ta sir dung dinh 1y bién thién dong ning dang vi phan

dTZZdAL+ZdAi P MVA aa = (M_PJVA :>aA:29 (M—PR)
2g R R(2P+Q)
Viy v, = agM=P) an = 29 M=PR)
R(2P+Q) R(2P+Q)
Bai 12

Mot banh da c6 dang 12 mét hinh tru ddng nhét khéi luong M, ban kinh R quay
quanh truc c¢b dinh ndm ngang. Mot soi ddy qudn quanh banh da, dau kia cua soi day
budc mdt vat nang cod khoi lugng m. Qua nang dugc nang 1én roi budng ra cho roi Xuéng.
Sau khi roi dugce d6 cao h, qua ning bit ddu 1am cing soi diy va quay banh da. Tim
van tdc goc cta banh da tai thoi diém d6 (hinh v&) .

Loi giagi

Van toc cua vat nang m tai cudi do cao h tinh dugc nho ap dung

dinh luat bao toan conang : v = {/2gh (1)

Khi vat ning bat dau lam cing day, xuit hién tuong tac giira vat
nang va banh da. Vi tuong tac xay ra trong thoi gian dugc xem la

rat ngan nén ta c6 gan ding bao toan mé men xung lugng (461 voi

truc quay):
Lngay trude trude tuong tic — L ngay trudc sau tuong tac
m
<mVyvi.R=mv.R+1.0 (2)
Trong d6 v2 12 van tc clia vat m ngay sau tuong tac, I 1a momen Ih

quan tinh ctia banh da doi voi truc quay, o 1a van toc goc cuia banh

da ngay sau tuong tac.
Ta co: I:%.M.R2 (3)

V2 = oR (4)
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Tap chi va tu liéu vat 1y suu tam

Tt (1),(2),(3), (4) tatinh duge: =222
(m+2M).R

Bai 13

Mot soi day vt qua rong roc, & hai dau soi dy c6 hai nguoi du vao. Biét khoi
luong ctia mdi ngudi 16n gap 4 1an khéi lugng rong roc. Nguoi A bat du leo theo day
v6i van téc twong dbi v6i day 13 u. Tinh van tdc ciia ngudi B so v6i mit dat? coi nhu
khdi lugng rong roc phan bd déu trén vanh .

N .

Loi gidgi /._\
\_]

Goi v 1a van toc cua day d6i véi dat, (va cung 13 van tdc cua
nguoi B ddi vai dat ). Theo cong thirc cong van tde ta co van toc u T kB
clia nguoi A dbi véi dat la: ? A
V, =4y,
(1)
Chiéu ( 1) xudng phuong chuyén dong cta A ta duoc : v L=u—V, (2)

Ban dau co hé dimg yén nén momen dong lugng ctia hé ddi véi truc rong roc bang
khong:
[L|=0 (3).

Khi nguoi A bat dau leo 1€n day thi momen dong luong cua hé gom moémen dong luong
cua nguoi A, ngudi B va mémen quay cta rong roc:

L=Rmv,-Rmv,-Lo Vi o=—L

R
Ta c6 thé ap dung dinh luit bao toan moémen dong lwong cho hé : L=L
< Rmyv, -Rmv,-Lo=0

& Rm.(U-V,)-Rm.v, —%.RZ.& -0,
R

4
Ta tim duogc: v, = ?u

Vay van toc ctia nguoi B d6i voi dat bang : v, = du
Cau 14. Va cham dan héi ciia nhiéu vit rin ly twéng — Vin dung PLBT djng luong

Ba vong dém nho giéng nhau A, B,C, nam yén trén mot mit phang ngang, nhan,
ngudi ta truyén cho vong A véan tée v va nd dén va cham ddng thoi véi ca hai vong B,
C (hinh v&). Khoang cach giit hai tAm cta cac vong B, C trudc khi va cham bang N lan
duong kinh mdi vong. Gia st cac va cham 1a hoan toan dan hoi. Xéc dinh van tc cua
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Tap chi va tu liéu vat 1y suu tam
vong A sau va cham. Tinh gié tri cia N dé vong A: bat nguoc lai, dimg lai, tiép tuc tién
Ién?.

Lai gidi
Vi hé c6 tinh d6i xtimg nén A chuyén dong
trén dudng thing cb dinh B va C ¢6 quy dao @—V>

d6i xtmg nhau qua quy dao cia A. @

Vi cac vong dém tron nén va cham la xuyén

tdm do d6 cac vong B va C s& chuyén dong

theo cac phuong 12 va 13. Goi v5v, v, lan lugt 14 c4c vec to ciia vong tron A, B, C sau
va cham.

Theo dinh luat bao toan dong lugng: mv =mv' +\TB + m\z .

Suy ra: mv =mv’ + 2mvsC0S® (1)

Trong d6 Vs = Vc, ¢ 1a goc gitra quy dao cta A va phuong cua chuyén dong B hoic C.
. JAR? —(NR)*  J4- :

Ta c0: cosp = 2R( ) _ 42 N (v61 Oa0s = 2R) (2

Thay (2) vao (1) v=Vv + Vs. v4—-N?
Vi va cham 1a dan hoi nén:

mvZ _ mv?  mv? 2

> = > + 28+ m;/C<:>V2:V2+V§+Vé (4)

Tu (3) va (4) tim dugc v =v’ ©)
N?-2

hoac v’ = v ;

RN ©)
Vi két qua (5) suy ra ve = vc = 0. do d6 loai trudng hop nay.

2 —

* Vay van toc A sau va cham 1a v’ = N Nf

2

NE <0 vadé AvavaocaBvaCthiN<2.

* P& A bat nguoc trd lai thi v’ < 0 hay l6\|

DodoN2-2<0suyra0<N<+2.
*Pé A dung yén thiv; =0suyraN = /2.
* Pé A tiép tuc tién 1én phia truéec 2 > N > /2.
Bai 15. Va cham dan hoi ciia nhiéu vit rdn ly twéng — Vin dung PLBT djng lwong
va bdo toan co
Hai qua cdu giéng nhau rat nhan va cham dan h6i vao nhau véi van toc song song

c6 do 16n v va 2v. Puong thang di qua tam cila qua cau ndy va cd phuong ciia vén toc
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Tap chi va tu liéu vat 1y suu tam

|4 tiép tuyén ctia qua cau kia. Tinh g6c ma sau va cham van toc ctia mdi qua cau voi
hudng ban dau cta no.

Loi gidgi

+ Chon hé toa d6 xOy nhu hinh vé.

Goi V,;V; la van toc cua moi qua cau A

ngay sau va cham vix, Viy, Vay, Vox la >
thanh van tdc sau va cham ctia A va B
theo céc truc Ox, Oy.

+ Xung luc tc dung khi va cham: APa

= F1 At, APg = FoAt.

ViF1=F, = APa = APg = AP.

AP+3

2m

Xét qua cAu A: + mvix = M2V - APCOSaL = Vix = 2V -

(1)

+ mviy = APsino. = viy = % )

APY/3 v

2m

*Xét qua cdu B: + mvax = APCOSOL - MV = Vax =

A3);

+ Mvay = -APsina = Voy = 'A—P (4)
2m
+ Dinh luat bao toan co nang: E(trudc) = E(sau)
%m(Zv)2 +%mv2 =%m(vfX +V1) +%m(v22X +V3,) (5)

Tur (1) - (4) véo (5) sau khi bién doi: 8AP? = gmv 3 (6).

Thay (6) vao (1) - (4) ta duoc:

-V, 3v\/§_ Sv. 3v/3
le =_1\/ly =—1\/2x =_1V2y =- 4 (7)

4 4 4
:¥:>}/:460

N \Y v
+ Tir hinh v&: tgf = || =33 = B =79"tgy = |-~

1x
* Goc giita v, VA 2v 13 : 180° - 79° = 101°. Goc giita v, Va v 1a: 180° - 46° = 1340
Bai 16

2x

Mot soi day quén trén 6ng day 1a hinh tru d@)ng chit kim loai m, ban kinh R, J :% mR?

s0 v6i tryc. Hinh try di chuyén trén mit phang nghiéng géc «, gia thiét diy da manh
dé mau diay AB ludn bi cing song song v6i mit phang nghiéng. Hé s6 ma sat giita ong
day va mat phang nghiéng 1a f. Ban dau dng day dung yén.

1.V6i gia thiét nao cua «, 6ng day con ding yén.

Trang 27



Tap chi va tu liéu vat 1y suu tam
2.Trong truong hop chuyén dong:
a, Tinh gia toc tam C cua dng day.

b, Tinh bién thién dong ning giita t =0 va t.

é

A
/B,
LG

T

/ N

1, Khi 6ng dung yén

Do 6ng khong quay nén: T = Fyg

+) Diéu kién cin bang:

P+N+T+ F—ms =0 (1)
{ Fms < f.N (2)
+) Chiéu 1én tryuc 0x, Oy ta dugc:
{N = MQCos &

Fns=T = %mgsma

Thé vao (2) rit ra: tga < 2f
Vay voi a thoa min : tge < 2f thi éng day con ding yén.
2, Khi 6ng chuyén dong ( tga > 2f) : tru truot trén mit phing nghiéng va lin khéng
truot trén day AB.
Ta cd: Fms = fmgcos«
+) mgsina - fmgcosa - T =ma 3)

+) (T - Fmg)R = %mRZ% @)

Tr(3)va(4)suyra:a= %g(sin a—2f cosa)

2 2
Bién thién dong nang gita thoi diémtvato=0la: AE,=E -E, = i J;)
Trong do : v=at
v _at
o=—=—
R R
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Tap chi va tu liéu vat 1y suu tam
: , _3 o 2.2
Ta tim dugc: AE, = 4 M (sina—2f cosa)’t

Bai 17. Piéu kién cin bang ciia vit rin

Mot qua cau ban kinh R, khdi lugng m
dit trén mat phang khong nhin nghiéng mot goc
a so v6i mat phang ngang. Qua cau dugc gii can
bang nho soi ddy AC song song véi mit phang

nghiéng nhu hinh v&. Biét qua cAu con ndm can

bang véi goc o 16n nhit ao. Hay tinh:

a. Hé s ma sat giita qua cau voi midt phang
nghiéng

b. Luc cang T cta day AC khi do.

Loi gidi

a. Tim hé s6 ma sat: Diéu kién can bing cta qua cau:

P+N+T +Fms = 6(1);M pia=Mga(2)

Chiéu (1) 1én Ox, Oy: Psino. +T + Fms =0 (3°). Pcosa. + N = 0 (3)
Tu (2) ta c6: PRsina = Fms.2R = Fms = P/2 sina (4).

Vi qua cau khong truot Fms <kN = k > % (5)

Psina tga
2Pcosa 2
b. Luc cang day tmg vdi o = aw. Ttr (3°) T = Psinat - Fms = Psina - kN;

Thay (3), (4) vao (5): k >

T = Psinaw - kPcosa.
Bai 18. Piéu kién dé mét vt rin lin qua mét diém cdin
Mot khdi gd hinh tru dong chat khéi
lwvong m = 10kg, ban kinh R = 10cm dugc dat
trén mot khéi M nhu hinh v&. Géc tao boi ban
kinh OA va OB vé6i phuong thang dtng lan luot
la 60° va 30°
B6 qua ma sat. Tinh 4p luc de 1én M tai A va B

khi M dtmg yén va khi M chuyén dong voéi gia

tdc ao = 2m/s? trén phuong nam ngang hudng tir ////////
trai sang phai.

Néu c6 ma st tim ap cia M dé khéi gd 1an quanh A. Cho g = 10m/s2.

Loi gidi
a. Khi h¢ dang yén.
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Tap chi va tu liéu vat 1y suu tam

Vit chiu tdc dung cua ba lyc. Trong luc P, phan luc Na, phan luc N_,; nhu hinh vé:

Ap dung quy tic momen luc ddi vé6i truc quay qua B: NaR = P.R.sinp

Hay Na = mgsin60° = 10.20.0,5 = 50 (N)

b. Khi m nam yén trén M ma M chuyén dong

Xét trong hé quy chiéu gin véi M. Vat chiu tac dung thém bai luc quén tinh fy.

Ap dung quy tic momen d6i v6i truc quay di qua B. NaR = P.Rsinp + maoCos;
Na = mgsinp + maocosp.

Na = 10.10.0,5 + 10.2. @ =50+10.4/3 =67,3N

Ap dung quy tic momen dbi voi truc quay di qua A: NsR + fgRsinp = pRcosp.

Ng =mgcospB - mao sinp = 10.10. % 10.2.0,5=50+/3 - 10 = 76,6 N

c. Khi m lan qua A

Pé m 1an qua A thi phai cé: Fq. R. sin f > P. Rcosp = a, > gcosfs =104/3 ~17,3m/s?

sin g

Bai 19
Mot thanh dong chit c6 chiéu dai | dang & vi tri thang dimg thd bi d6 xudng. Hoy
x0c dinh :
a, Van tdc dai cia dinh thanh khi né cham dat?
b, Vi tri ciia diém M trén thanh sao cho khi M cham dét th& van toc cia na ding béng

van toc cham dat cua mot vat roi1 tu do tir vi tri M?

a, Khi thanh d6 xudng c6 thé xem thanh quay quanh diém O véi vén téc goc w .

Khi thanh & vi trf thing dtng thd thanh ch thé ning (thay thanh bing i

chat diém nam tai khéi tim G cach O mdot doan 1/2)
_ mgl

2

Khi cham d4t thd thé ning cta thanh bién hoan toan thanh dong ning

quay cua thanh :

2

39

Taeddé: w = T

Van toc dai cta dinh thanh duoc tinh theo cong thirc v =w 1= /30l
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Tap chi va tu liéu vat 1y suu tam
b, Ta biét réng vat roi tu do & d6 cao h khi cham dt thi ¢ van tdc 1a v= 2gh .
Ap dung cong thirc nay v6i diém M c6 d6 cao xm : VM = 20%,

Theo ddu bai: 20X = XMW = Xm 3Tg

Tu do6 tim duoc: xm= %l

Bai 20. Dung dinh ludt bdo toan xung lwong khdo sdt

chuyén dgng quay ciia thanh dong chit O—V>
Mot thanh AB dong chat tiét di¢n déu, khoi lugng m chiéu m

dai I, dat trén mat phang ngang va d& dang quay quanh truc

quay c6 dinh di qua trong tim G va vudng goc mit phang

nam ngang. & G
Ban dau nam yén. Mot hon bi khoi lwong m chuyén dong
v6i van toc vo (theo phuong nam ngang va cd hudng

vudng goc véi thanh AB) dap vao diu A cua thanh. Va

cham 13 hoan toan dan hoi. Biét hé sb ma sat gitta thanh ~B
va mit phang nim ngang 1 p. Tim goc quay cuc dai cta thanh sau va cham.
Loi gidai

Sau khi vira va cham vt c6 van toc v, thanh ¢ van tdc géc ®

+ Bao toan moémen dong luong: mvolz = mlv+imlza) =V, = v+%la) 1)

+ Bao toan nang lugng 1mvg e LI SN V) = XTI (2)
2 212 2 12

Tur (1) va (2) :»w::"’li @3).

Ap dung dinh 1y dong ning: —% lc0? = A

2
3 (5e|umage. vay: 0= 32
Bai 21. Dung dinh ludt bdo toan xung lwong khdo sdt chuyén dong quay ciia hé vit
lién két boi thanh Iy twéng

Mot thanh cig AB khdi lwong khong dang
ké chidu dai 1, & hai dau c6 gin 2 vién bi gibng B
nhau, mdi vién c6 khoi luong m. Ban dau thanh
dugc gitt ding yén o trang thai thang dung, vién bi

2 ¢ trén, bi 1 ¢ dudi tiép xtc v6i mat phang ngang

tron.
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Tap chi va tu lieu vat 1y suu tam

M5t vién bi tht 3 ¢6 khdi lugng m chuyén dong vo1 van tde vo hudng vuong goc véi
AB dén va cham xuy@n tam va dinh vao bi 1. Hay tim diéu kién vo dé hé 2 qua cau 1 va
3 khong roi mat phang ngang? Vén téc ciia qua cau 2 bang bao nhiéu khi sap cham vao

mat phang ngang.

Loi giai
R A 2 A . A LK _myv, v,
Sau khi vira va cham hé qua cau 1 va 3 c6 van toc: viz = =2,
2m 2
A: o n A 2 A LA LA _ VY
Khoi tam C hé 3 qua cau ¢6 van toc: ve = 3

—

A . X A L rooa AV fea \ , A \
* Xét trong hé quy chiéu h € quan tinh Q ¢ van toc -2 so vdi san thi C dimg yén, con
g he quy q 3 gy

2 A rooAL LA _ Vo Vo  V
qua cau 1,3 ¢6 van toc: vizg = ?_EZE'

* Gia toe huong tam vt 1, 3 déi véi tam C: (a,, ), =

Y
3
Gia toc khdi tam C ctia hé trén c6 phuong thang dimg ao = -g.
LA Koo pe gAL oA 2 . \ Vg
Gia toc vat 1,3 doi voi dat trén phuong thang dung 1a: a1z = (awsQ)nt +ac. a,; = j -g

Dé vat 1 va 3 nang 1én a3 > 0 suy ra vo? > 12g|

Vay dé vat (1, 3) khong bi ning 1én thi vo? < 12gl.

* Xét trong hé quy chiéu gin véi san:

- Vi vét 1, 3 khong nang 18én nén trudc khi vat 2 va cham san thi van tdc theo phwong
ngang 3 vat la:

V, =V, =V, =-2. Theo DLBTCN:
3

2 2 2 2
mvy, | Mvg, M(Va, +Vaq) _ MV

2 2 2 2

A A LA A . . . 7
Vay van toc vat trudge khi cham san: vo = V2, +V2, =1/§v§ +2gl

2
v \I2;O+29| 3 [2v?
Voi3 = \T,\T thitgp= 2 ="-_ == =0 12¢l
B = (v,,V,) thitgp v, y vo‘/?’ 9

Vo
3

2 2

® +mgl = V2, =2%+29I
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Tap chi va tu lieu vat 1y suu tam
Bai 22. Diing dinh ludt bio toan momet xung lwong khdo sdt chuyén dong quay ciia
thanh dong chit

Mot thanh khoi luong M chiéu

Y , 0 M
dai 1 c6 thé quay tu do quanh truc co

dinh O nam ngang di qua mot dau thanh.
Tur khi vi tri ndm ngang dau thanh kia
dugc tha ra. Khi roi dén vi tri thing
dung thi n6 va cham hoan toan dan hoi
v&i mot vat nho khbi lugng m nam trén

mat ban. Bé qua strc can cua khong khi

va ma sat ¢ truc quay cua thanh. u

Sy ]

a. xac dinh van téc cta vat m ngay sau
va cham.

b. X4c dinh khoang cach s ma vt m di duoc sau va cham néu hé sb ma st giita vat va
mit ban 13 p khong phu thudc vao van tde cua vat. Biét ring ngay sau va cham thanh
ding lai va vat chuyén dong tinh tién trén ban.

Loi gidi

a. Van tdc cua vat m ngay sau va cham.

Khi thanh roi xubng co ning ciia n6 dugc bao toan. Chon gbc tinh thé ning tai mit ban
taco: W =Wy

Mglz+|5|co2 _ Mgl trong do | = 1/3 MI2

Giai phuong trinh ta duoc o= ‘,STg . Xét va cham giira thanh va vat m.

Theo dinh luat bao toan momen dong lugng ta co: L =Lo<= o’ + mv.i=1®
Va cham 13 hoan toan dan hdi nén dong nang cua hé bao toan.
Wd = Wou < 1210 + 1/2mv? = 1/2 lw? (2)

cai 1A N 5 M -3m [3g 2M
Giai hé phuong trinh (1) va (2) ta duoc: @'= == +/3al
iai he phuong trinh (1) va (2) ta duge: @'=G= 055V = e V30

b. Quing duong ma vat m di dugc trén ban

Gia toc ciia m trén ban 13 a = - pg.

Quang duong vat di thém duogc cho dén khi dimg lai 1a:
AM ?

VM +3m'3g| _ M7

2a 2,10 1(M +3m)?

s= -
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Bai 23

Mbt chit diém chuyén dong voi1 van tdc v t&i va cham vao dau A cua thanh kim
loai M, chiéu dai I duoc treo vao O & mot dau cua thanh. Coi va cham
dan hoi. Van téc ciia chat diém sau va cham v’ ctia chuyén dong cing ﬂ%
phuong chiéu véi v va lién két 13 hoan hao.

a)v’ =?7va o =? y

b) Géc léch cuc dai 6 ctia thanh khoi phuong thang dtng

m
o

¢) Su mat mat dong ning twong ddi Q cta chuyén dong theo ti C— Ll
sdn= % , khi nao thi Qumax?
Loi gidi

a) Trong sudt qua trinh va cham, monme cta ngoai luc tac dung 1én hé “chat diém +

thanh” bang 0 ( d6i véi truc quay qua O). Nén L, =const .

Ta c6: Bao toan momen dong luong: mvl= mv’l + lw (1)
2 2 2
Béo toan dong nang: mv? =m V7+ IC; (2
5 e _ wmi?
Momen quan tinh cua thanh: I = = (3)

mi(v-v’) =lew; m{V?-v?) =Io’

_ V4V
a)_
I
mi(v-v’) = M—Iza) Suyra v' = oMM, 4)
3 Y 3m+M’
. 6m v

ta tim dugc: = — 5
a tim duogc ®= (5)

Sau va cham v' cung phuong chiéu véi v néntacd v’> 0 <3m > M

b) Theo dinh luat bao toan co nang:

2
lw I
“?_ = Mg- (1-cosé,
2 2
. o mv 6 . Vv 6
sin?fm = = — sinfy = R
- M= 2gl (3m+Mj gl - m 3. Mgl
m
¢) Sy méat mat nang lugng tuong doi
|‘L2 2
0= 22:Ia)2 ~ Q= 12Mm2:9m1§/|
mv mv @Bm+M)s T, M .46
2 m m
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9m M m 1
Ma =—+—>29=6.Da ba khi hikhi —==
M+m au ang xay ra khi va chi IM 3
N 12 m 1
N n = = _— = —
oN Qmax 6+6 1<:>M 3

Bai 24. Khdo sdt chuyén dpng ciia hé vit trén hai mdt phang bang PLBT co
Thanh AB cung, nhe chiéu dai 1 mdi dau gén

mot qua cau nho khéi luong bang nhau, tya vao tudng

thang ding (Hinh v&). Truyén cho qua cau B mot van
toc rat nho dé nod trugt trén mat san nam ngang. Gia
thiét rang trong qua trinh chuyén dong thanh AB ludn

nam trong mat phang vudng goc voi tuong va san. Bo

qua ma sat gifta cadc qua cau vdi tuong va san. Gia toc B

trong truong la g.
a. Xac dinh goc o hop boi thanh voi san vao thoi diém ma qua cau A bit dau roi khoi
tuong.

b. Tinh vén tdc cta qua cau B khi do.

Loi gidi o
a. Vao thoi diém dau A con tua vao tudng. AB hop
v6i phuong ngang mot goc a.. Van toc ctia A va B 1a

\TA va V_E; lic d6 A di xudng mot doan x - 1(1-sina)

b. DPinh ludt bao toan co nang: mgx =
%m(vf\+v§):>mgI(l—sina)=%m(v§+v§) (1)

Vi thanh AB cting nén theo dinh Ii vé hinh chiéu cta hai diém A, B trén vat ran:

. cosa
V,Sina =V, CoSa =V, =——V,
sina

Tu (1) va (2) ta suy ra; gl(1-sina) = %Vé ﬁ = vZ =2gl(l-sina).sin’ a

Khi A chua roi tudng thi luc gdy ra gia téc va van toc theo phuong ngang nam ngang 1a
phan luc cta tudng tac dung 1én A theo phuong ngang. Luc ndy 1a vex ting dan. Nén
khi dau A roi tudng tie N = 0, acx = 0 VA Vox dat cuc dai

Ma ve = 2vex Nén vg dat gia tri cuc dai

sina sina

Xét phuong trinh: vi = 2gl(1-sin «).sin® o =8gl(1— sma)TT

. . 3
SIna  SInNa

sina sma<i (L—sina) + N
27 2 2

Ta thay : (1—sin )— 5 = const
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Nén vg dat cuc dai khi (1-sina) = smTa =Sina = %;a ~ 42°

b. Thay sina. = 2/3 vao (3) ta dugc ve = 1/2—87 gl

Bai 25

Thanh ABC khéi luong M, chiéu dai 2L, gip lai tai trung diém B dat trén mit
phiang ndm ngang. Vat m chuyén dong v6i van toc v, trén mit phing nim ngang theo
phuong vudng goc voi BC, va cham véi thanh tai C. Coi va cham 1a dan hoi, bo qua ma
sat. Tim diéu kién ctia m dé sau va cham vat bj bat nguoc trd lai .

N e

Loi giai

Ap dung dinh luat bao toan dong luong va moémen dong luong ddi véi G:

mvo = mvy + Mve 1D A
mvo.3—|=mv1.3—|+la) (2)
4 4 M
ap dung dinh luat bdo toan co nang: L
2 2 2 2 N
mvy, mv, Mv, lo s
=—Ll4+—2+4 3 N
2 2 2 2 ) B ' ! C
lg =2 212 + (%)NGZ o
Véi : m
L 5
NG = 2= Iy = —ML?
4 ¢ 24
v, =ia)L:> a)ngv2
18 5
Giai hé phuong trinh Vo +V; = 2—54v2
m(v, —v;) = My,
A 1A o a1 s , M 5
bicu kién m bi bat nguoc trd lai la vi < 0. Rut ra: o < 29"

Bai 26
Thanh AB véi chiéu dai 1 dugc treo bang khép vao diém A (hinh vé ). Cho rang
b6 qua dugc ma sat & khop, hdy xac dinh van toc goc o, bé nhat can phai truyén cho

thanh dé thanh c6 dat t6i vi tri nAm ngang.
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Loi gidi

Céc dai luong da biét 14 : o, =0 va do doi cua hé xac
dinh boi goc BoAB1. Do d6 dé giai bai toan nay tién hon
ca 1a sir dung dinh 1y bién thién dong ning.

Vi déy 1a hé khong bién hinh, ta c6 phuong trinh bién
thién dong nang la:

T,-T,=A¥ 1)

Goi m 12 khéi lugng cua thanh, ta hdy xac dinh cac dai
lugng tham gia phuong trinh.

Ta c6 dong nang cua h¢ & vi tri ban dau la:

1 1
TOZEIAa)éz—mlzms (2)
Vi van tdc cua thanh & vi tri cubi ciing bang khéng = T,=0 (3)

Lién két (khdp A ) 13 1y tuong, nén chi c6 luc chii dong P = mg thuc hién cong va bang:

A:-P.hc:-mg% (4)
\ N 1 2 2 _ | 3g
Thay(2),(3)va(4)vao(l)taduqc:-gml o, —-mgz :woz\/;

A - A A A r 5 A 3 A r A A .
Vay phai tao cho thanh mot vén toc goc nho nhat o, = /_g dé thanh co6 thé dat dén vi
1

tri ndm ngang.
Cau 27. Vit rin chuyén dpng trén mét mt

cau 0O

Mot khéi tru dic c6 khéi luong m va
ban kinh r bt dau lan khdng truot bén trong

mot mat tru c6 ma sat ban kinh R tir mot vi N
tri xac dinh boi goc ao. Hay x4c dinh 4o luc C
ctia khoi tru tai mot vi tri tuy ¥ xac dinh boi F
goc a.
Loi gidgi

& P

Ap luc ciia khéi tru tai mot vi tri tuy y xac
dinh bédi goc a.
Phuong trinh chuyén dong cua khéi tru: P+ N + F =ma (1).

Hop luc tac dung vao vat hudéng tdm quy dao la lyc hudng tam.
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2

Chiéu (1) 1én phuong phép tuyén ta duoc: =N-Pcosa (2)

Chon moc tinh thé ndng tai vi tri cdn bang cua khoi tam tru

Xét vat tai vi tri ban dau goc aw:

Co nang: W) =W, = W; =mg(R -r)(1-cosao) (3)

Xét vat tai vi tri goc a bat ki.

Co nang: W2 = mg(R - r)(1-cosa) + %mvz +% %

(Trong d6 | = 1/2mR? 1a mémen quan tinh cta khéi try, o= Y a van toc goc cia khdi
r

tru quay quanh khéi tAm.

2
W= mg(R-r)(1-cosa) + %mv2 +%%mr2 \r/—z;W2 =mg(R- r)(l—cosw)+%mv2 4)

2
Vi W1 = Wa <>mg(R - 1) (Cosa- cosow) = 3/4mv2; = - — % mg(cose - cosay) (5)

(R-r) 3
Thay (5) vao (1) ta tim dugc: N = P/3 (7cosa. - 4c0Sa)
Cau 28.
Hinh tru dong chat khdi luong m ban kinh r 1an khéng truot trén mit ban tru cb
dinh ban kinh R tir dinh v6i van toc dau Vo =0
1. Xé4c dinh van toc khéi tim hinh try theo goc @ 1a goc hop boi dudng thang dimg va duong

thang n6i tAm hai tru.

2. Binh vi tri hinh try r r&1 mat tru R. B6 qua ma sat

Loi gidi

1. Xé4c dinh van toc khéi tim hinh tru theo goc @ 1a goc hop boi dudng thang dimg va dudong
thang ndi tAm hai tru

Ap dung dinh 1y dong nang: Wa - Wao = Ap (1)

Véi Wao= 0; W, =%mv§ +%Ia)'2(2); ve= (R +No
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o 1a van tbc gbc cua khdi tim C tru nhé d6i v6i tam O cua tru 1on

o2 ka van toc goc cua tru nho quanh khéi tim C
Lan khong truot nén: @’ r=o (R +r); (2) => W, = %m(R +1r)2w® (3)

Ap = mg(R +r)(1-cose) (4)

Tu (1), 2), 3), (4) = v, = \/4?9(R+ N(-cosp) (5)

2. Tu vi tri hinh tru r ro1 mat tru R:

Ap dung dinh luat IT Niu ton cho hinh try: ma, =P + N

Chiéu hé thtic vec to 1én truc hudng tAm:
2

Ve Ve
m =mgcosg—N =n=mgcosg—m
R+r R+r

(6)

L 4 4
Khi do N = 0. Tur (5) va (6) suy ra: COS@ = - == arccos7

Bai 29 Bai todn sw dung dinh ludt bdo toan
moment xung luong

Mot dia tron dong chét, trong luong 13 Q,
ban kinh R quay dugc quanh mot truc thing dimg

AB di qua tam dia va vuong géc véi dia. Trén vanh

dia c6 mot chat diém M ¢o trong lugng 1a P. Dia
quay quanh truc véi van tbc goc wo. Tai mot thoi
diém nao d6 chat diém M chuyén dong theo vanh
dia v6i van toc tuong dbi so vé6i dia 1a u. Tim van

toc gbc cua dia luc do.

e >e

Loi giai

Khao sat co hé gém dia va chat diém M. Pia c6 thé quay quanh truc ¢ dinh z thang
dtng, con chat diém M chuyén dong trén mit dia theo dudng tron tdm O, ban kinh OM
(chuyén dong tuong ddi ) voi van tdc u va cing quay véi dia quanh truc z (chuyén dong
theo)

Cac ngoai luc tac dung 1€n hé g@)m cac trong luc Q, P va cac phan luc R N f{B tai cac

0 truc A va B.
Vi hé ngoai luc gom cac luc song song va cat truc z ta co :
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dL -
£=>"M,(F)=0 =L, = const
dt
=L, = Lz( 0 ) (1)

Trong d6: L, 1a Momen dong luong cta hé theo truc z tai thoi diém bat ki. L,(0) 1a
Mo6men dong lugng ctia h¢ theo truc z tai thot diém ban dau.
Gia st rang tai thoi diém dau chat diém nam yén trén dia va cung voi dia quay quanh
truc z theo chiéu duong véi van tde g0c o,
= Momen dong lugng cua h¢ theo truc z tai thoi diém ban dau 1a:
L2(0)=Lx(0) + Lz2(0)
Trong d6: Li(0) = Lo, zzngcoo la mémen dong lugng cua dia theo truc z tai thoi
g
diém ban dau.

P Lo
L2(0) =R.—v =R—oR = —R’®, 1a momen dong lugng cua chit diém
g g g

. 3 +2P
theo truc z tai thoi diém ban dau. —= L,(0) = %%RZ (2)
g
Khi chat diém chuyén dong d6i dia v6i van toc u ( theo chiéu duong cua z ) thi dia s&
quay quanh truc z voi van toc goc 13 o cung theo chiéu duong.

Suy ra ta c6 mémen dong lugng cia hé theo truc z tai thoi diém bat ki 1a:

Lz = Lzl + LZZ
Trongdo: La=1 o = Zngoa la mémen dong luong cua chét diém theo truc z tai thoi
g
diém bat ki.
P P A N , £, 3:R
L2=R.—v = R—(0R+u) la momen dong luong cua chat di€m theo truc
g g
. . R +2P)+2PR
z tai thoi diém bat ki. = L= °(Q > ) - (3)
g
2P
Thay (2)va(3)vao (1) tadugc: m:mo——u
(Q+2P)R
. A A 2Pu
Dia quay quanh truc z theo chi€éu 4m hay dwong phu thudc vao o=0, -——
(Q+2P)R

duong hay am.
Bai 30
Hai dia cung duoc gin vao truc quay (hinh v&). Nguoi ta cho tryc hoi xoan rdi

tha ra. Hay xéac dinh h¢ thuc gitra cac van toc goc va cac goc quay cua cac dia khi chiing
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dao dong xoan. Cho rang khdi lugng cua truc bé khong dang ké, con mémen quan tinh

clia cac dia doi voi truc x 1a Iy va |2 1a cac dai lugng da biét.

I

= —B==-—

Dé bd qua céac luc dan hoi chua biét va co

tac dung gy ra dao dong & cac dia, ta xem
truc va cac dia nhu mot hé.
Céc luc ngoai tac dung 1én h¢ gom: phan luc cua cac goi do va trong lyc déu cat truc x

vi vay:
D> M (F, )=0= Lx=const.

Vay momen dong lugng cia hé bao toan.
Ta c6 mémen xung lugng ban dau cta hé 1a: Lxi=0 (1)
Ta c6 mémen dong luong cua hé khi dao dong la: L= l1.o1+ 2. 02 2

(vi mémen dong lugng cua hé doéi vé truc x bang tong momen dong luong cua cac dia

L I
do6i vai cung truc do). Tu (1)va(2) tacod: o, = —1—2032 (3)

1

. . 0 | I
Tich phan 2 vé (3) tir 0 cho dén t ta co: jwldt = I——Zmzdt S0, =——20,
I I
0 0 1

1

Trong d6 ¢ 1 Va ¢2 13 cic gbe xodn cua cac dia tir vi tri ban dau. Boi vay, dao dong s&
xay ra nguoc chiéu nhau, bién d6 dao dong goc ty 1é nghich véi moémen quan tinh cia
cac dia.
Bai 31

Mot con gian khéi lvgng m bo nguoc chiéu kim dong hd theo mép mot cai khay
nhiéu 6 ( mot cai dia tron ldp trén mot truc thing dung ), ban
kinh R, mémen quan tinh I, v6i 6 truc khong ma sat. Van toc
clia con gian ( ddi véi trai dat ) 1a v, con khay quay theo chiéu
kim dong hd vai van téc goc o, . Con gian tim dugc mau vun

banh mi & mép khay va dung lai.

a) Van toc goc ciia khay sau khi con gian dirng lai, 12 bao

nhiéu?
b) Co nang cua hé c6 bao toan khong? v O,
Loi gidi
A A , i AR . . - 2
Momen quan tinh I, cua con gian doi v6i truc quay la: I, =m.R"
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Van tbc goc clia con gian déi véi truc quay 1a: o®, =

Momen dong lugng cua hé khi con gian bo la:

L:Igwg—lwozmw%-ImO:mRV—ImO (1)
Momen dong lugng cua hé khi con gian dung lai 1a:
L’:(I+Ig)c0:(l+mR2)co (2)

Theo dinh luat bado toan mémen dong lugng thi :
L=L < (I+mR2)a):mRV—Ico0

mRv—Iwm,
(3)
I+mR’
bong nang cua h¢ khi con gian dang bo la:

K1:Kg+K0:%mV2+%I(D§ (4)

—~> 0=

Dong nang cua h¢ khi con gian dung lai la:
1 , 1 ,\( mRv—Im j
K= =(I+I o' =—(I+mR" )| ———= 5
2( ;) 2( )( I+mR’ (%)
Do bién thién dong ning trong qua trinh bién thién do6 la:
AK =K, -K, (6)
Thay (4 ), (5)vao ( 6) va bién dbi ta co:
ml (V +Ro, )2

AR =, R = 2(I+mR2)

<0
= K> < Ki: Pong nang( co nang ) cia hé bi giam (khong duoc bao toan).
Bai 32

Mot cai toi tréng quay xem nhu hinh try tim O ciing 1a khdi tdm c6 ban kinh R,
momen quéan tinh I d6i véi truc cia noé. Mot day cap khdi luong khong dang ké, hoan
toan mém duoc quan quanh tréng dau dudi cua day cap ndi véi tai khoéi lwong m. Trong

c6 thé quay khong ma sat quanh tryc cd dinh nho

dong co tac dong mot ngau lyc c6 momen M = Trong
const. Xéc dinh gia toc thang ding cia tai trong. " to M
(@]
Loi gidgi ¢ _
7 T 9
Cach 1: Str dung phuong phap dong luc hoc m
mg
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Goi T 1a luc cing day, y 1a gia tbc gbc cua trong. ay 13 gia tdc ciia tai m

M-TR=1y
Ta co: T- mg=may
ay = }/R
mR°+1
_ T-mg  MR-mR%g
ay— - 2
m mR“ + 1

Cach 2: Su dung % = z M ngoai

L;= Ia)+mRv=(I+mR2)%

ZM ngoai M _ng
(M —mgR)R

Suyra (I+ mRZ)%: M - mgR ta tim duge @ ="———

Bai 33 Dao dong ciia vit rin

Dé do gia toc trong trudng g, ngudi ta c6 thé dung con lic rung, gdm mot 14 thép
phang chiéu dai I, khéi luong m, mot dau cua 14 thép gin chit vao diém O cua gid, con
dau kia gdn mot chat diém khdi lugng M. & vi tri can bang 14 thép thang dung. Khi lam
14 thép 1éch khoi vi tri can bang mot goc nhod € (radian) thi sinh ra momen lic ¢.0 (c 12
mot hé s6 khong ddi) kéo 14 thép trd vé vi tri Ay (xem hinh v&). Trong tAm cua 14 thép
nam tai trung diém cua nd va momen quan tinh cta riéng 14 thép ddi véi truc quay qua
Olaml®/3,
a, Tinh chu ki T cic dao dong nho cua con lic.
b, Cho 1=0,20m, m = 0,01kg, M = 0,10kg. Dé con lic co thé dao dong, hé sb ¢ phai 16n
hon gia tri nao? Biét g khong vuot qua 9,9m/s?.
¢, Cho 1, m, M ¢6 cac gia tri nhu & muc b, ¢ = 0,208. Néu do dugce T = 10s thi g c6 gia

tri bang bao nhiéu?

e \ , N , 2 , g .. dT
d, Cho 1, m, M, c c6 céc gia tri cho & muc c. Tinh d0 nhay cua con lac, xac dinh boi 3—
, dT 12 bién thién nho ctia T tng véi bién thién nho dg cua g quanh gia tri trung binh
g, =9.8m/s®. Néu ¢ gan g,, gia téc g tang 0,01m/s? thi T ting hay giam bao nhiéu?

e, Xét mot con lac don c6 chiéu dai L = Im ciing ding dé do g. Tinh d nhay cua con

lic don & gan gia tri trung binh g,; g ting 0,01m/s? thi chu ki T cta con lic don ting
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hay giam bao nhiéu? So sanh do nhay cta hai con lac. (Trich dé thi chon hoc sinh vao

dji tuyén dw olympic vit Iy chdu & nam 2004)

2
a) Momen quan tinh cua con lac 1= % + MI? = [*(M +g)

Momen lyc ~ .4# = mg Iasiné? + Mglsing -co =~ G{QI(M +%)—C:|

Phuong trinh  J6= .«

m
, m. - m . c—gi(M +E) _
I (M+§)9—0gI(M +E)_C hay 6+ 0 =0

2 m
1<(M +§)

Gia thiét ¢ > gl(M +g), con lic dao dong nhé véi chu Ki:

) m
1<(M +§)

T=2rx (1)

m
c—gl(M +—
gl( +2)

b) Didu kién ¢ > gI(M +g), v6i g.. =99m/s? cho ¢>99.0,2.0105 hay c>0,2079.

¢)Pit a=12(M +%) — 0,004132, b=I(M +%)=o,021 (don vi SI).

a T? a .. , )
(2), hay -t véi T=10s tinh dugcg =9,83m/s
g

1) >T=2 =
@ " c—bg 4r* c-—

d) Ldy Inhaivécua (2) InT =In 27z+%lna—%ln(c—bg)

Lay dao ham doi véi g, véi T lahamcua g :

T dg 2(c—bg) dg 2(c—bg)
Véi b=0,021, ¢=0,208 thivéi g~g=98m/s® va T ~10s, tacod 3—Tz48.
g

g ting 0,01m/s® thi T ting 0,48s, dé dang do dugc.
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Cha y: Néu tinh tryc tiép 3—; tir (2), khong qua In thi phirc tap. Ciing khong can thay
T trong (3) bang (2), vi ta da biét v6i g = g, thi T ~10s.
- c L . 1 1 %
e) Voi con lac don T =27r\/:, lam tuong ty: InT = In27z+§ln L—Elng. Lay dao
g

\ Lo . 1dT 1 dT T
hamdéivei ¢ ——=-—— — — -
T dg 29 dg 29

ar

Con lic don c6 L=1m thi T ~2s. V4i g ~9,.8m/s’thi ~-01; g ting 0,01m/s’
g

thi T giam 0,001s, khong do dugc. Vay con lic rung nhay hon con lic don la:

3 _ . o
0= ™o cinwt) véi w= |[SIME2M) A6 T=2F
(M +3m)ol 2 1(M +3m) ®

va gocléchcucdar 6., =6, = ﬂ
(M +3m)al
Bai 34
Tinh chu ki dao dong thiang ding cta tim C cta hinh tru déng nhét khéi luong
m, bén kinh R, c6 momen quan tinh ddi véi tryc 1a %mRZ. Soi day khong dan, khong

khéi lugng, khong trugt Ién rong roc. Lo xo c6 hé s6 dan hoi la k
Loi gidi

Céach 1 ( phuong phap dong hoc, dong luc hoc)

+) Tai vi tri c4n bang ta co:

- - Mg - — Mg
Toi=To = . Toz=k.Al =
0= Toz = = 02 >

=>mg-2k.Al=0
+) Tai li 6 x (ctia C) 16 xo0 dan (Al +2x).
Ta c6 phuong trinh dong luc hoc: .

(Tl-Tz)R:w:V‘E

02

=T = %mx‘HLT2 Tou T

Ma T2 = F¢ = k(Al +2x)
+) Phuong trinh dong luc II Newton:
- (T2+T1) + mg = mx”

mg
rat ra x”+%x=0 voi a):w/%
3m 3m
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Tap chi va tu liéu vat 1y suu tam

Chu ki dao déng cia khéi am Cla: T = 2% = 27 S—T
w
Cach 2: Phuong phap nang lugng
Ta co6: khi C ¢ 11 d0 x, 10 xo dan thém 2x.
o m* k(2x)2
E = + + = const
2 2 2
v X
=—=—
R R

Pao ham (4) theo thoi gian rdi thay (5) vao ta dugc:

x”(m + %) +4kx=0

X”+%X=O VOl w = ‘/%
3m 3m

Chu ki dao dong cua khéitam Cla: T = 2r = 272"/38,—:?
1)

Bai 35

Mot hinh tru dac déng chit, trong lugng P, ban kinh r dat
trong mot mit 1dm ban kinh cong R (hinh v&). O diém trén cua
hinh tru ngudi ta gin 2 16 xo véi d6 ctng k nhu nhau. Tim chu

ki dao dong nho cua hinh tru véi gia thiét hinh tru lin khong

truot.
Loi gidgi
Dinh luat I Newton:
2kAx + Mga - Fms=Ma (1) Yo

(2kAX + Fpo)r = %Mrzy 2) A
(2) => 2kAx = %Ma — Fo => Fo = %Ma -
2kAx
(1) => 2kAx + Mga — %Ma + 2kAx = Ma

=>4kAx + Mga = %Ma

Chay la:

Ax =(R-2r)a; a=(R-ra
=> 4K (R- 2r)o. + Mgo, + %M(R ~ 1N =0

__ (8k(R-2r) 29 .
= (3M(R—r) T 3(R—r))a ta=0

2 _ 8k(R-2r) 2g
- " 3M(R-r)  3(R-r)
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Tap chi va tu liéu vat 1y suu tam

IV. HE THONG BAI TAP THAM KHAO

Bai 1

Mot qua bong ban kinh R ¢6 thé quay quanh mét truc cb /
dinh nam ngang OO’. M6t dai bang giap cimg dugc 1am thanh
mot ntra hinh try ban kinh R ,ap dya vao qua bong tir bén dudi / ,
chuyén dong véi van toc v huéng nam ngang va vudng goc voi / °
truc OO’ (hinh v&). Hay tinh van tdc goc ctia su quay ciia bong.
Bai 2

Trén bé mit ndm ngang khong ma st c6 hai Vi
cai dia giéng nhau(hvé). Ky hiéu cac duong va van p - __i_z_
toc goc nhu bén, kich thuéc R var (R >r),vacham \ = / <«{—=»)--}-¥Y-.
1a dan hoi. Xac dinh van tdc dia sau va cham. V2
Bai 3

Ong thanh mong khdi lugng m quay xung quanh truc ctia nd va bén canh nd cd

mot 6ng nhu thé ban dau dimg yén trén nén nam ngang(hvé).Hé —>

v
)

sO ma sat giita tat ca cdc bé mat tiép gidp nhau va bang p=2.

Tinh gia tbc chuyén dong cta éng ban dau quay?
Bai 4

e R R R R R R R R R R R R R

Mot hinh truc quén quanh minh mdt sg1 day dugc
cb dinh mot dau, mot ddu trén mat phing nghiéng,
nghiéng mot goc o véi phuong ngang (hve). & mot thoi
diém, khi ddy thang démg thi van toc goc cua hinh tru 13
® . Tinh tai thoi diém do:

a/ Van tdc cta truc hinh tru
b/ Van tc cua mot diém trén hinh tru la tiép diém véi
phuong ngang. Ban kinh hinh
tru la R.
Bai 5
Vi gia tri ciia goc onhu thé nao thi 2 khéi lap —

phuong gidng nhau ¢ thé nam

can bang nhu hinh v&. Hé s6 ma sat gifta khoi va gia trila D

i, gitra cac khoi véi nhau coi nhu 1a rat nhd. \

e e e e R N R R T R R R R R R R R R R
Bai 6
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Tap chi va tu liéu vat 1y suu tam
Mot thanh AB d6ng nhat chiéu dai 2b, mot dau tya trén mat dat nim ngang, dau
kia tyra vao tuong thang dtmg. Vi tri cta thanh dugc xac dinh theo goc a = (OX,0G).

Bo qua moi ma sat. O thoi diém ban dau o = aw, thanh dimg y
/

yén. Tinh phan lyc Np cia tuong 1én thanh tir d6 suy ra géc
nghiéng oz ma tai d6 thanh roi khoi tuong.
Bai 7

Mot hinh tru réng khéi lwong m ldn xudng theo mot mat

phing nghiéng(véi goc o =45°) (lan khong truot). O bé
mat phia trong ctia hinh try tuyét d6i nhin c6 mot vat nho khdi lugng m = M/2. Hoi goc
[ khi hinh tru dang lan.
Bai 8

Mot thanh khong khéi lugng ndi voi mot qua
ning ¢ dau trén bat dau roi tir vi tri thang dung
khong van tdc dau. Pau dudi bi chin mot phia nhu

hinh vé&. Hoi goc gilra véc to van toc va phuong

thang dung & thoi diém nd cham miat phang
ngang?
Bai 9

Mot hinh tru dic khdi lwong m ban kinh r c¢6 thé 1in khong truot
theo mit trong ctia mot hinh tru rong khdi lugng M, béan kinh R. Hinh

tru 16n ndy c6 thé quay xung quanh truc cia né theo phuong ngang. Céc

truc cua cac hinh tru song song v6i nhau. Bé qua moi ma sat. Ban dau
hinh try dac ¢ vi tri ma duong ndi tAm hai hinh tru 1éch mét gbc 6 nho so voi phuong
thang dtng. Tha cho cac hinh try dao dong. Viét phuong trinh dao dong cua cac hinh
tru.
Bai 10

Vit ran ¢6 khbi lugng M c6 thé quay quanh truc ¢ dinh nim ngang di qua diém
O nam trén vat, md men quén tinh cta vat voi truc quay nay 1a I. & diém A cach O mot
doan bang d ta ndi mot vat m bang thanh AB khong khoi lugng c6 chiéu dai 1 va co thé
quay quanh A trong mat phang quay cta vat ran. Tim chu ki dao dong nhé cua céc vat.
Bai 11

Vit A c¢6 khéi lugng M ndi véi vat B khdi luong m bang thanh AB c6 khéi luong
khong dang ké. Vat A nam trén mat phang ngang nhin va budc v6i ddu mot 10 xo c6 do
ctimg k, dau con lai cua 10 xo chot ¢b dinh tai O trén mat phang ngang. Khi vat B dao
dong trong mit phang thing dimg di kéo vat A dao dong theo dudng thing ox nam
ngang. Viét phuong trinh dao dong cua cac vat biét & thoi diém ban dau, vat B & vi tri
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Tap chi va tu liéu vat 1y suu tam
c6 goc léch oo so v6i phuong thang ding Oy va van tdc vo hudng vudng goc véi AB vé
vi tri c4n bang.
Bai 12

Mot vanh xe ban kinh R lan khong truot trén mat ban nam ngang, van tdc cua
khéi tam G 14 Vo. Goi I 12 mot diém trén vanh, ban dau I tiép xtic v6i ban. Xac dinh
phuong trinh chuyén dong, van tdc va gia toc cua 1.
Bai 13

Mot qua cau ban kinh R 1an khong trugt trén mot mit phang nghiéng voi gia toc
khong d6i 13 a. O mot thoi diém t vi tri cia cac diém nhu hinh
v&. Hay xac dinh vén toc va gia téc ctia A, B va O.
Bai 14

Mot qua cau ban kinh R 1dn khong trugt trén mot mang

hinh chtt V véi goc mé 1a 6. Van toc cta khoi tam O 1a vo. Hay xac dinh van toc goc cia

qua cau.
Bails

Mot hinh nén tron xoay cé nira géc & dinh Ia 6, ban .~ _—
kinh day la r, 1an khong truot trén mit phang ngang nhu hinh @

v€: Pinh ctia non dugce khép vao mot diém O co cung @ .. .
cao v6i tam C cua ddy. Van tdc cua C 1a vo. Hay xac dinh
van tde goc va gia tde goc cua hinh non.
Bai 16

Trén mdt mit phang ngang c6 mot vanh dai dimg yén ban kinh R. Mot vanh dai
khac giéng hét nhu thé chuyén dong voi van tbc v. Tim sy phu thude van tdc u cla giao
diém 2 vanh dai vao khoang cach d giita hai tim. CAc vanh dai déu manh va luén cham
nhau trong qué trinh chuyén dong.
Bai 17

Nguoi ta xau 2 chiée vong 0,0’ vao hai truc song song cach

nhau mot khoang d. Mot sgi1 day dugc budc ¢d dinh ¢ A’ rdi ludn

qua 2 vong. Vong O’ di xuong vdi van toc v khong doi. Tim gia

téc ciia vong O khi ddy tao voi AB goc o.
Bai 18

Hai thanh thép c6 chiéu dai OA = L1, BO = L lién két nhau bang mot khép nbi
O. Nguoi ta kéo hai dau A,B cta hai thanh d6 theo mot phuwong ngang vé hai phia nguoc
chiéu nhau véi van téc khong doi vi,v2. Xéc dinh gia téc ciia khép ndi O lac hai thanh
vudng goc nhau, biét hai thanh luén nam trong ciing mot mit phang.
Bai 19
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Tap chi va tu lieu vat 1y suu tam

Mot qua cau dic déng chat khoi lugng m, ban kinh R 1an khong trugt trén mat
mat phéng nghiéng hop véi phuong ngang goc a. Tim:
a.  Gia tri cia hé sb ma sat dé su truot khong xay ra.
b. Dong ning clia qua cau sau t gidy ké tir luc bat dau chuyén dong.
Bai 20

Mot cai dia déng chit c6 ban kinh R, quay tai chd véi van toc gbc ban dau wo. Hé
s ma st giita dia va mit phang ngang 13 k. Tim s6 vong ma dia quay thém duoc cho
dén khi dung lai.
Bai 21

Cho mét co hé nhu hinh vé&. Hé s6 ma sat gifra mz va ban 1a k. Rong roc coi nhu
mot dia tron dic khéi lwong M ban kinh R ¢6 thé quay khong ma sat quanh truc. Vat mo
ban ddu & cich mit dat mot khoang h. Tha cho hé ms M

chuyén dong tir nghi.

1.  Tim gia toc ctia cac vat va ty sd cua hai luc cing
day truée khi ma cham dat. m;
2. Sau khi m; cham dét vat m chuyén dong nhu thé D

nao? hI
Bai 22

Mot hinh tru dic déng chat ban kinh R, khdi luong M c6 thé quay tu do quanh
mot truc ndm ngang di qua tam. Trén tru co cudn mot soi day manh c6  —
do dai 1 va khéi lugng m. Tim gia tde gbc cua hinh try phu thude vao
chiéu dai cua doan day duogc bo thdng xubng. Gia thiét ring trong tim
ctia phan day cubn nam trén truc cia tru . X
Bai 23

Mot hinh tru dic ddng chat c6 khéi lugng m, ban kinh R duge 1am quay xung
quanh tryc ctia n6 vdi van tde gbdc wo. Hinh try dugc dat 1én mat phéng ngang. H¢ s6 ma
st gilta hinh try va mat phang ngang 1a k. Tim:
a.  Thoi gian trong d6 chuyén dong ciia hinh try 13 ¢6 truot.
b. Cong toan phan ciia luc ma sat tic dung Ién hinh tru.
Bai 24

Mot hinh tru dong nhét khdi lugng m, ban kinh R dugc dit khong van toc dau
trén mot mat phang nghiéng hop véi phuong ngang goc o, hé sé ma sat k.
1. Xac dinh gia tbc cua hinh tru. CMR: ¢6 truot hay khong con tiy vao gia tri cua goc o
s0 vGi mot gid tri o ndo d6 can tim.
2. Tim téng ning lugng cia hinh tru ¢ thoi diém t = 0 va t bat ki. Xét hai truong hop: o

< o Va o > 0.
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Tap chi va tu lieu vat 1y suu tam
Bai 25

Mot hinh 1ap phuong khdi luong M va mot hinh tru ddc m ban kinh R. S¢1 day
khong dan khong khoi lugng mot dau budc vao M,

mot dau cudn vao hinh try. Hinh lap phuong chuyén

dong khong ma sat trén mat phang nghiéng nghiéng
g6c o.. Rong roc khong khdi luong va quay khong ma

sat quanh truc. Hé duoc tha tu do khong van tdc dau,

day khong bi tring ma ciing khong bi cing, phan day
bén hinh tru thang dimg, phan budc vao M song song véi mit phang nghiéng. Xac dinh
gia tdc cuia cac vat, bién luan theo céac gia tri cia o.
Bai 26

Mot hinh try ddc ddng chat co ban kinh R = 15¢cm nam trén mit phang ngang rdi
mat phang nghiéng tao mot goc o = 30° voi mat phang ngang. Tim van tdc cuc dai vo

ctia hinh tru dé né khong bi nay 1én. Gia thiét khong c6 sy truot.

Bai 27
Mbt dd choi hinh tru dic déng chit khoi luong m, ban Q

kinh R ban dau nam ¢ canh mot cai gid (canh nay song song

v6i dudng sinh cta hinh tru). Dudi anh hudng ctia van toc ban
dau khong dang ké, do choi roi xudng. Hé s6 ma sat truot giira
dd choi va gia 1a k. & d6 nghiéng oo nao dd choi bat dau roi
khoi gia. Ap dung: k =0,2.
Bai 28
Mot hinh tru dong chat, khdi lugng m, ban kinh a, khéi tim G. ¢ thoi diém ban
dau hinh try quay vé6i van téc goc uo con khdi tim G dimg yén trén mit ban nim ngang.
Hé s ma sat truot gifra tru va ban 1a k.
1.  Xéac dinh ¢ thoi diém t: van tdc ciia G va van toc géc .
2. O thoi diém t1 ndo thi hét trugt? Xac dinh vi, 1 cling nhu quing dudng S1 ma no
di duoc.
3. Tinh cong cia lyc tiép xuc.
4. Sau d6 hinh tru chuyén dong nhu thé nao? Bién luan va vé duong cong biéu dién
bién thién cta v va o theo thoi gian.
Bai 29
Mot vanh dai mong rin c6 ban kinh R dugc dat thang
dung trén san va ¢ gan diém tiép xuc v4i san ngudi ta gan vao

vanh dai mot vat nho A c6 khdi luong bang khdi lugng cia vanh 0

dai. Sau d6 ngudi ta truyén cho truc cta vanh dai mot van téc nam ngang vo. Vi Cac

gia tri ndo cua vo vanh dai s€ khong nhdy 1én, néu su lan xay ra khong truot.
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Tap chi va tu liéu vat 1y suu tam
Bai 30

Mot vat ran khoi lugng m, khoi tAm G nam trén mat dat nam

ngang A,B. Tiép xtc B khong c6 ma sat, con tiép xiic A c6 ma sat -,
A

w <

v6i hé s k. & thoi diém dau nguoi ta ddy vat ran v6i van tée dau vo
niam ngang. Xac dinh khoang cach d ma vat di dugc cho dén
khi dung lai.
Bai 31
Mot nguoi di xe dap khoi dong trén mot con duong
niam ngang. Ngudi di xe dap ndy dugc xem nhu vt rin lién
két v6i xe dap (bo qua khéi luong cua d6i chan chuyén dong cua ngudi). Goi m 13 khi
luong cua ngudi + xe dap, hai banh xe giéng nhau c6 ban
kinh R va khdi lugng khong déng ké. Khdi tim G ctia hé I

chuyén dong dugc xac dinh bdi cac chicu dai a, b, h. Goi n

1a ty sb rang giita dia va lip ¢ banh sau, k 1a hé s6 ma sat b a
truot gilta banh xe va dudng. Hoi md men ngau lyc M cua ST
ngudi phai tac dung 1én dia 1 bao nhiéu dé cac banh xe khong truot trén mat duong.
Bai 32 (Pé thi HSGOG nim 95-96).
Mot khéi tru T, gdm hai nira, mdi ntra c6 tiét dién 1a mot nira hinh tron, ban kinh R,
chiéu cao h, c6 khéi lugng riéng 1an luot 12 D va D2 voi D1<Dz. Khéi tru duge dit trén
mot tAm phang P. Hé s6 ma sat gitra T va p du 16n dé T chi 1an khong truot trén P.
1. Tim khéi tAm ctia mdi ntra hinh tron dic dong tinh.
2. Cho mit P nghiéng mot goc a so voi duong nam ngang. Tinh goc ¢ ma mit phan
cach 1am voi mit ngang khi try can bang.
3. Tang dan goc nghiéng a.. Dén gia tri ndo cua o thi hinh tru bit dau lin xudng? Lac
d6 ¢ bang bao nhiéu?
4. P hoan toan ndm ngang va hinh tru dang ndm c4n bang. Pay nhe cho T lin mot goc
nho 0 r6i budbng ra. Chuyén dong cua khéi tim hinh tru c6 thé coi 1a dao dong diéu hoa
dugc khong? Néu c6 tinh chu ki dao dong?
Bai 33

Mot vong day xich kin A ¢ khdi luong m = 0,36kg, dugc ndi qua mot diy vao
dau mot truc thang dimg ciia mot may quay li tAm va quay véi van téc goc khong doi o
= 35rad/s. Soi day 1am goc a = 45° v6i dudng thing ding. Xac dinh khoang cach tir
khéi tim vong day xich dén truc quay va siic cing cua day xich.
Bai 34

Mot hinh nén tron xoay A khéi lugng m = 3,2kg c6 nira goc ¢ dinh o = 10°, lin

khong truot trén mot mat non B sao cho nd bat dong. Khdi tim cua hinh nén A & cung
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Tap chi va tu liéu vat 1y suu tam
d6 cao véi dinh O, cach dinh mot khoang L = 17cm va chuyén dong theo mot duong
tron véi van tée goc o. Hiy xac dinh:
a. Luc ma sat tinh tac dung vao hinh nén A khi o = 1rad/s.
b. Gia trj ctia w dé cho chuyén dong ctua hinh nén A tién hanh khong truot, hé s6 ma sat
giita cac mit bang k = 0,25.
Bai 35:(dé thi HSGQG nim 2006).
Mot vat hinh ciu ban kinh R dang dtng yén trén tim gd mong CD. Mat d6 khdi

luong cua vat phu thudc vao khoang cach r dén tdm cta nd theo quy luat:

3m
u=
MR

; (1L+ %) ; m 1a mot hang s dwong.

Tam gd duoc kéo trén mit ban nam ngang
theo chiéu CD véi gia téc khong doi a Q
(hinh v&). Két qua 1a vat lan khong truot

vé phia D dugc mdt doan 1 va roi xuong

ban. Hé sb ma sat truot gifra vat va mat ban la k.

1. Tinh khéi lwong va mémen quan tinh cta vat déi véi truc quay qua tAm cta no.

2. Hay x4c dinh thoi gian vat lin trén tim gb va gia toc tim O cta vat d6i v6i mit ban.
3. Tai thoi diém vat roi khoi tAm gd van tde gbc cua vat béng bao nhiéu?

4. CMR trong sudt qua trinh chuyén dong trén mit ban vat ludn lan cé truot.

5. Vat chuyén dong dugc mot quing dudng s bang bao nhiéu trén ban?

Bai 36

Mot thanh AB ddng chit khéi tim G, khéi lugng m,

chi€u dai 1. Thanh dugc treo vao di€ém O bang hai day khong O
dan, khong khoi lugng cing chiéu dai 1.
1. Hé can bang tinh luc cang To ctia cac day. N 5

2. Cat day OB tinh gia tri mé&i ciia T ngay khi vira cat. Tinh ty
56 T/To.

Bai 37
Mot thanh AB ddng chit chiéu dai 2b khdi tim G dit thang dimg trén mit dat.

Nhe nhang 1am mat thang bang khién thanh bi d6. Gia thiét diu A cua thanh trugt khong

ma sat trén san. Tim van toc vo cua G khi thanh cham dat.

Bai 38
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Tap chi va tu liéu vat 1y suu tam

Mot day xich AB dong nhét c6 chiéu dai 1 va khdi luong m, dat & mep cua mot

cai ban nam ngang, diu B cia xich cach mép ban khoang h.

Day duogc tha ty do khong van tdc ban dau. Bo qua moi ma sat.

1. Xéc dinh phuong trinh vi phan toa d0 x ctua B theo thoi gian.

2. Xac dinh & thoi diém t phan luc R ma ban tic dung 1én day xich.
Bai 39

Mot soi dy xich dong chat, khong dan hoi, khéi lwong m, chiéu dai 1 vit qua
rong roc khdi lugng M, ban kinh R. Rong roc c6 thé quay khong ma sat quanh truc. &
thoi diém ban dau, hé dtmg yén, hai dau mat cua day chénh I¢ch nhau mot doan h. Xac
dinh chuyén dong cta hé sau d6. (gia thiét day khong truot trén rong roc).
Bai 40

Mot dia ning quay quanh truc thang dimg voi van tde goc u. Dong xu khdi luong
m, ban kinh r duoc tha xubng dia va truc ctia né thang dung (hinh v§).
Khoang cach giira hai truc 1a d (d > r). Hé s6 ma sat giita dia va dong xu 1a
k. Tim van tdc gbc 6n dinh cua déng xu? Gia tri momen luc dat vao truc dia
16n dé giir cho van tdc cta né khong d6i? Khong c6 ma sat & truc.
Bai 41

Mot cudn diy khong dan hoi, khdi lwong khong dang ké quin qua
mot thanh hinh try ban kinh R ndm ngang dimg yén (vt qua dang ntra vong
hinh tru). Tinh gié trj cuc tiéu Fo ctia F can phai tac dung ¢ dau mat A cia
day dé ngin khong cho tai trong roi xudng. Gia thiét rang hé s6 ma sat truot
giita day ddi véi thanh 1a f va trong luong cua day khong dang ké.
Bai 42

Mot xe 6td ban dau dimg yén, khi khéi dong co duge gia toc a trén dudong nim
ngang. Mot canh cira cia xe van md va tao nén goc oo = 90°, 4
Tinh thoi gian can thiét dé canh ctra ty dong lai. B qua moi
ma sat, goi J 1a momen quén tinh cta cira so véi truc ban 1& (gia
thiét 1a thang dung), b 1a khoang cach tir khdi tim G cua cia
dén truc ban 1& va m 1a khoi luong cua cua.
Bai 43 (Pé thi QT AO nim 88)

Pia Maxwell. Mot dia dong chat hinh tru (khdi lugng M = 0,4kg, ban kinh R =
0,06m, bé day d = 0,01m) dugc treo bang hai diy dai bang nhau quin vao truc (ban kinh
r) di qua tAm ctia dia. Bo qua khdi luong cua day va truc, va bé day ctia day. Quan day

dé nang khoi tim cua dia 1én d6 cao H = 1m r6i tha ra. Pia quay va tut xudng vi tri thip
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nhat roi lai di 1én. Dé don gian ta gia sir tim quay tic thoi luén nam trén dudng thang
dung di qua diém treo P.

1. Tinh van tdc goc @ cua dia luc khéi tdm G di tut duoc quing dudng s.

2. Tinh dong ning tinh tién E: cla dia luc da tyt
s=0,5m. Tinh ty sb giira ning luong nay va cac

dang ning luong khac cua dia cling ¢ thoi diém

d6, néu biét r = 0,003m.
3. Tinh lyc cang ciia mdi ddy T1 khi dfa i xubng. *— ‘@ LD

4. Tinh vén tdc gbc @’ cua dia theo goc quay O trong giai doan ddi chiéu.

V& trong toa do Pécac thich hop dang cic dudng cong biéu dién cac thanh phan cua
dudng di va van tdc ciia khdi tim dia, coi nhu nhitng ham cta goc quay 0, cho ca 3 giai
doan.

5. Luc cang t6i da ma mdi day chiu dugc 1a Tm=10N. Tinh chiéu dai t6i da Sm cua day

c6 thé giai phong, khong quan vao truc lic do6i chiéu, ma day khong bj dut.
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Tap chi va tu liéu vat 1y suu tam
Phan 2: BAl TAP CO HQC THEO CHU PE
Chi dé 1: CONG - CONG SUAT - NANG LUONG

Truwong THPT Chuyén Hoang Van Thu, tinh Hoa Binh.

1.83. Nghién clru mdt tai nan trén duong, canh sat giao thong do duoc chiéu dai vét
banh xe trén mit dudng do phanh gap xe c6 chiéu dai L = 60m. Tim vén tdc ban
dau cua xe, néu hé sé ma sat gitra banh xe va mat duong la k = 0,5?
Hwéng dan giai
Goi van tdc ban dau cua xe 1a v.
V¢ét banh xe trén mat duong la L = 60m nén quang dudng xe truot 1la 60m.

Ap dung dinh ly dong ning cho qué trinh phanh ta co:
0- Ly = —kmgL
2
< v=,/2kgL =24,5(m/s)

1.84. Tim quing dudng xe truot di duoc trén mit phang ndm ngang néu no truot xudng

theo dbc nghiéng goc o = 30° so voi phuong nim ngang tir 46 cao H = 15m? Hé

sO ma sét giira xe truot va duong 1a k = 0,2.
Hwéng dan giai

\ 4

Su bién thién co ning cua 2 diém A va B:
WB _WA = Ams
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2

mv
8 _—mgH =-kmg COSO{._L
sin o

&

& vy’ =2gH(1-kcota))

Su bién thién co nang cua 2 diém B va C:

We —Wg = A,
2
& 0-Me __ymgL
Vg’ 1
& L=— & L=H(+-cota)=49(m)
2kg k

1.85. Vat chuyén dong khong van téc dau xudng hd, thanh hd nhin va thoai dan sang
day hd nam ngang (Hinh 1.48). Chiéu dai phan
day 1 = 2m. Hé s6 ma sat giira vat va day hé 1a
k = 0,3. Chiéu sau cta hd 1a H = 5m. Tim

khoang cach tur vi tri vat dung lai to1 diém gifra

cia h? |<—I>|
N Hinh 1.48.
Hwong dan giai
Téng chiéu dai trén duong ngang cua ddy hd ma vat di duoc 13 S:
kmgS = mgH
H 5

=S=—=—=16,67Tm=16m+67cm
k 03

Vi chiéu dai cua phan day ho 1a £=2m nén chiéu dai ma vat

di duogc trén day hé:

S = 8§ lan qua day + 67cm
=> Khoang cach tir vi tri vat dimg lai toi diém gitta cta hd 1a:
x=|§—67:33cm.

1.86. Tim cong can thuc hién dé dua mét chiée xe truot mang theo vat Ién dbc co do
cao H = 10m? Khdi lugng tong cong ciia xe va vat 1a m = 30kg. Goc nghiéng clia
dbc o = 30°. Hé s6 ma sat gilra Xxe trugt va mat dbe giam déu tir k1= 0,5 tai chan
doc dén k2= 0,1 tai dinh dc.

Hwong dan giai
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A A , \  n N o 2 A . k, +k
H¢ s0 ma sat trung binh giira xe trugt va mat phang nghiéng la : k= %
Trong trudng hop ndy, trong luc va luc ma sat sinh cong can, vi vay cong can

thue hién phai 13 cong duong bing do 16n ctia cong cua trong luc va lyc ma sét.

= A=mgH +kmg COSa._L
sina

= A=mgH 1+ lezkzcota — 45.10°(J)

1.87. Lam viéc v6i cong sudt khong doi, ddu may xe lira c6 thé kéo doan tau 1én dbc
c6 goc nghiéng o = 5.10°2 rad véi van tdc vi = 50km/h. V&i gbc nghiéng
02=2,5.10"3 rad thi ciing trong diéu kién d6 doan tau chuyén dong véi van toc va
= 60km/h. X4c dinh hé s6 ma sat, coi né 1a nhu nhau trong ca hai truong hop.

Hwéng dan giai
Do cong suat khong d6i = Fv = const => Fv, =F,v,
Ma do xe chuyén dong déu nén:
F, = mgsin o, + kmg cos o,
F, =mgsin «, + kmg cos «,
= mgyv,(sin o, + k cosa, )= mgv, (sin a, + k cosa, )
& v,(sine, +kcosa, )=V, (sina, +kcosa,)
v,sina, —Vv,sina,
Vv, COSa, —V, COS,

& k= ~0,01.

oV, —a,V,
V, =V,

a,;a, 1a nhitng goc nhé nén  k ~ =0,01

1.88. Mot 6 t6 c6 khdi lugng m = 1000kg tat dong co khi xudng doc c6 goc nghiéng
v6i phuong ngang o = 6° thi ting tbc dén van toc cuc dai v =72 km/h roi sau do

thi chuyén dong déu. Tim cong suat cua 6t6 dé no6 di 1én doc nay vdi van toc do?
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Hwéng dan giai

Fms

Theo dé bai, xe tit dong co roi xudng ddc voi v = 72km/h = const.
+ Luc ma sat trén doc F, =kmgcosa cin bang voi thanh phan luc kéo
F, =mgsina = kmgcosa =mgsin«a
+ Khi 1én ddc thi luc kéo caa dong co F =mgsin a +kmg cosa = 2mgsin
= Cong suat cia 6 t6 dé né 1én ddc véi van toe v = 72km/h = 20m/s la:
P = F.v=2mgvsina = 40.10°(W)

1.89. Mot chiéc xe con khéi lwong M = 1000 kg chuyén dong déu trén mot quing
duong nghiéng, cr mdi kilomét thi 1én cao thém h =10 m. Tim lugng xing can
t6n nhiéu hon so v6i khi chuyén dong vé6i ciing van tdc trén duong nim ngang?
Luong xang duoc tinh d6i v6i quing dudng dai L = 100km. Cho ning suét toa
nhiét cua xing 1a q = 4,6.107 J/kg. Hiéu suat dong co 1 = 10%.

Hwéng dan giai
Goi mu 1 khdi lwong xidng can di trong trudng hop c6 ting do cao, my 1a khéi
lwong xang can dung trong truong hop khong ting d6 cao. k 13 hé sd ma sat trong
moi trudng hop.
Taco: L=100km = 10°m, H=h.L=10°m
THI1: Xe chay trén duong nghiéng.

HIW

Do chuyén dong déu nén cong can thuc hién dé xe chuyén dong trén quang duong
Li &
A = A, + A, = Lkmg cosa + mgH

) H ,
Do SIna=T=O,01 = o ratnho = cosa = 1

= A, =kmgL + mgH

Ta co: ﬁ:nngn

Ql ml q
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m - mgkL + mgH
1 nq
TH2: Xe chay trén dudng thang
Do chuyén dong déu nén cong can thyc hién chinh bang cong cia lyc ma sat:
A, = A, = kmgL

Ta co: izn@ Mgkl =n
QZ qu
om, _ MokL,
m

mgkL+mgH —mgkL _mgH _ 1000.10.10°

= Am=m,-m, = -
nq nq 0,1.4,6.10

~2,2(kg)

1.90. Tinh luc can cua nudc 1én tiu dang chuyén dong, biét rang khi né chay véi van

1.91.

téc v = 10km/h trong 3 ngay thi can dung hét M = 6,5 tan than? Hiéu suit dong
co 1 = 0,1. Cho ning suét toa nhiét cta than 1a q = 33,5.108 J/kg.
Hwéng dan giai
Goi luc can cia nude 1én tiu 1a F.
Quang duong tau di trong 3 ngay la : S=10.3.24 = 720 km = 720000 m
Do tau chuyén dong déu nén Fieo = Fe
A =F.5S
Ma: Q=Mq
Ta co: n:ﬁzis = F. :”—quS.lo“(N)
Q Mg S
Khi di trong cac thanh phd 16n, xe 6 t6 thudng phai dimg lai tai cac noi c6 hé
théng dén hiéu. Vi du, mot chiéce taxi tai Matxcova trung binh ctr chay 100 km
phai dirng lai 100 1an. Gia str, sau mdi lan ding xe lai tang tdc t6i van téc v = 60
km/h. Luc can lai chuyén dong cua 6t6 F = 300N va it phu thudc vao van tde.
Luong xing ma xe d6 dung khi chay trong thanh phd tn hon khi chay ¢ dudng
ngoai 6 (noi hau nhu khong phai dimg lai) 1a bao nhiéu 1an? Khéi luong cia taxi
M = 1,5 tan. Hiéu suat dong co khong phu thudc vao van tbe.
Hwéng dan giai

Ky hi¢u:
H 13 hiéu suat cuo dong co ; v = 50/3 (m/s)
M 14 khdi lugng xdng chay trong tp
M 14 khdi lugng xdng chay ngoai ngoai 6
Ai1 la cong cd ich trong TH chay trong tp
Aiz 1a cong co ich trong TH chay trong tp
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Tap chi va tu liéu vat 1y suu tam

L = 100km=100000m, V = 60km/h = 50/3 m/s, M = 1500kg

Ta co:
Ai1 = A + nAtang toc =Fc.L + Mv?/2. (n = 100)
Apr=mug; Ai=Ac=F.L; Ap2=maq
H = A - Az
Alpl A[p2
nMv?
Fc.L+ 5 Fel
< =
m,q m,q

2
) 100.1500. o0
m, 2Fc.L+nMv 3

m, 2Fc.L 2.300.100000

1.92. Poan tau di véi van téc v = 72 km/h trén duong sit nam ngang. Dau tau can ting

1.93.

cong suét thém bao nhiéu dé tau giit nguyén van toc d6 khi c6 mwa 16n? Coi rang,
trong mdt don vi thoi gian c6 mot luong nude mua 1a me = 100 kg/s roi Xuéng
tau roi chay tir thanh toa tu xudng dat. Bo qua sy thay déi luc ma sat khi troi
mua.

Hwéng dan giai
Doi: v =20m/s
Taco: Pi=Mv; Ps=(M+m)v
Ap dung dinh 1i bién thién dong luong:
Fni.At = Ps — Pt =(M+m)v — Mv = mv
Lay At = 1s
= Luc ma dau tau can ting 1én / don vi thoi gian 1a F = mv/At, va m = m; = 100kg
= Can ting cong suat 1én AN = Fv = myv? = 40(kW)
Chiéc bua cua may dong coc nang m = 500 kg duoc tha roi tu do tir 46 cao nao
do6 dap vao coc va dong né sau xuéng d4t1=1 cm. Xac dinh luc can cua dat F
(coi 12 khong d6i), néu ngay trude khi va cham, bua c6 van téc 1a v = 10 m/s. Bo
qua khéi luong cua coc.

Hwéng dan giai
Tur dinh 1i vé dong nang =>

O—%mv2 =mg(—F/(

V2
=>F= m(a + gj =2,5.10°(N)
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1.94. Chiéc xe truot dang truot trén mat bang voi van tdc v = 6m/s thi bat dau truot
vao phén duong nhuya. Chiéu dai cua véan trugt 1a L = 2m, ma sat gifra van truot
v61 mdt duong nhya la k = 1. Tim quang duong xe trugt di dugce trén dudong nhya
cho dén khi dimg lai hoan toan?
Hwéng dan giai

A < A 1
Dong nang ban dau: Wd:E mvZ=18m Frms
kmg {---ooooo-
X 1
O<x<L: Fmszkmgt
Gia sur xe trugt di dugc quang duong vao duong nhua thi :
cong cua lyc ma sat co do lon: o) o L

Ams1= dt tam gidc = (1/2)kmgL = 9,8m

Amsi< Wq => toan bo chiéu dai xe trugt vao dugc duong nhra, sau d6 xe con truot thém

quang dudng c6 chiéu dai d nita thi phan dong ning con lai méi tiét tiéu hoan toan.
Wg = Amst + kmgd => 18m-9,8m=9,8md => d=0,84(m)

Tong quang dudng xe trugt duge trén dudng nhya:

( =L+d=2,84(m)

1.95. Tim luc can thiét dé nhé mot chiée dinh dai L = 80 mm khoi tim bang, néu né
dugc dong boi sau nhat bua co khdi luong m = 0,5 kg va van tde bua trude khi
va cham v = 2m/s? Bé qua khdi luong dinh.

Hwéng dan giai
Cong dé rut chiéc dinh 1én khoi mit bang bang dong ning ciio 6 nhat bia.

2 2
= 6mv “F, L oF, = 3mv
2 L

Taco: F, = Ff‘zm (vi Iuc dé rdt dinh giam tuyén tinh tir Frax dén 0)

6mv?

Luc can thiét 1a lyc 16n nhat. & Fmax =2 Ftb= F, =2F, =

emv?

Vay lyuc can thiét dé nho chiéc dinh 1a: F =

1.96. Tim cong can thuc hién, dé quay mot chiéc tAm van nam trén mat dat quanh mdt
dau cua no di mot gbc a? Tam van c6 chiéu dai L, khoi luong M, hé s6 ma sat
giita n6 va mat dat la k.
Hwong dan giai
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Cong can thyc hién c6 do 16n bang
cong cua luc ma sat thyc hién trén
cung GG’.

by dai cung GG’ la:

XzochocL
2
> Ao kMgaL

1.97. Thung nude duge kéo tir dudi giéng sdu H=20 m. Ban dau thung diy nude. Do
c6 mot 16 thung nho & dudi day nén khi kéo 1én nudc bat dau chay ra khoi thung.
Coi rang qué trinh kéo thing 1én déu dan, luu lugng nudc chay khoi thung khong
d6i. Tim cong kéo thung nudc, néu khi kéo thing 1én, trong thung con lai 2/3
luong nudc ban dau. Thing rdng c6 khdi lugng m=2kg, thé tich thung V=15/
Hwéng dan giai
Vi qué trinh kéo thing nudc 1én déu dan nén lyc
can kéo thung nudc bang trong luong cia thing cong F
trong luong cta nudc. pgV + "?8"\
Vi luong nude trong thung giam déu tir thé tich V. 2308V +mg p--vmmmooos

xubng 2/3V nén lyc kéo thung nudc ciing giam tir

F, =mg + pgV dén F:mg+§pgv mg |------------

Cong can thuc hién dé kéo thung nuéc chinh bang H
dién tich cua hinh thang.
Ang[(gng +mg) + (pgV +mg)}
S5pV
3
Thay s6 A = 2,9kJ
1.98. Mot xylanh dat thang dung, dau dudi chim trong nudc.

A=( +2m)%

Trong xylanh c6 mot pittong dat nam trén mat nude. Kéo =7

cham pittong 1én d cao H = 15m (Hinh 1.49). Tim cong
kéo pittong? Dién tich tiét dién cua pittong 1a S = 1dm?, H

ap suat khi quyén Po=10° Pa. Bé qua khdi lugng pittong.

Hwong dan giai

+ Khi kéo pittdng 1én, nude trong pittong dang 1én theo. Pén khi
ap suat cot nudc bang ap suat khi quyén thi cot nudc khong dang Hinh 1. 49

1én nita. Khi d6 trong xi lanh t6n tai moi truong chan khong.
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+ Néu tiép tuc kéo pittong 1én thi cAn phai tic dung vao pittdng 1 luc dé thiang dugc ap
luc cua khi quyén tac dung 18n pittong.

+ Chiéu cao t61 da cua ct nude co thé dang 1én trong xilanh:

pgh:po
5
O S PP
£g  10°.10

Vay cong can thuc hién dugc tinh bang thé ning ciia cot nudc co chiéu cao h va cong

dé kéo pittong tir d6 cao h dén do cao (H - h)

sh?
A= /’92 + poS(H —h)

Thay s6 ta co: A = 10*J

1.99. M0t con lic toan hoc khoi lugng m, chiéu dai 1 duoc lam dao dong béng cach
mdi 1an n6 di qua vi tri can bang thi lai tic dong mot luc F trong khoang thoi gian
ngan t theo phuong song song véi van tde. Sau bao nhiéu chu ky con lic dat toi
géc 90°?

Hwéng dan giai

Do bién thién dong lugng cua con lic sau mdi lan di qua vi tri can béng la: Ap=Ft

Sau n 1an qua vi tri can bang: nkt = ZAp =mv

Dé con lic dat dén goc 90° thi van tdc can ¢ (6 vi tri cAn bang) cua con lic 1a:

2

v =mgl => v=,2ql

Ap dung dinh luat bao toan co ning:

m./2gl
n:mv: g

S 1an con lic can phai di qua vi tri can bang 1a: = =

I4 \ 2 I
So chu ki can tim: N="_ my<9g
2 2Ft

1.100. Hai tén ltra gibng nhau, mot cai dang chuyén dong con cai kia dimg yén, dugc

cho dong co hoat dong trong mot thoi gian ngin. Trong thoi gian d6, chiing phut
ra khoi lugng khi d6t nhu nhau (nho so véi khéi luong tén lira) véi van téc tuong
dbi so véi tén lira nhu nhau. Pong ning ban dau cua tén lira chuyén dong 1a K,
sau khi dong co hodt dong thi tdng thém 4%. Tim dong nang cua tén ltra con lai?
Hwéng dan giai
MV s AK = Mvay => AK _pMVAv_, Av
K Mv? v
Av

+ Pbi voi tén lira dang chuyén dong: % =004 => SV 0,02

Taco: K =

Goi v, v1, u lan luot 1a van toc cua tén Itra trude khi phut khi, van toc cia tén Itra sau khi

phut khi, van toc cia khi so voi tén Itra.
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M va m lan luot 1a khoi lugng cua tén Itra va khi.

Ap dung dinh luat bao toan dong luong ta co: m(v—u)+Mv, = (M +m)v

=> Av=v,—v="ly =2 _MU_002
M v

+ Pbi voi tén lira dang dung yén:

4 . A 9 \ A 14 m
Ap dung dinh luat bao toan dong luong ta co: mu=Mv, => v, = Mu
2 2 2 2 2 2
Taco Kk, MMM o 1m0 K MUt (A0
M 2 M K M°v v
=> K, =4.10"K

1.101.

1.102.

1.108.

1.104.

1.105.

1.106.

Chii @& 2: LUC HAP DAN. VE TINH
Trwong THPT Chuyén tinh Lao Cai

Mot vé tinh nhan tao dung trong hé thdng vién thong, phong 1én tir xich dao cua
Trai Dat, va trong sudt thoi gian chuyén dong sau d6 ludn ndm phia trén mot
diém cb dinh trén mat dat (vé tinh dia tinh). Hoi ban kinh quy dao cta vé tinh 16n
hon ban kinh Trai Dt Re = 6400 km bao nhiéu 1an? Biét gia tc roi tu do trén bé
mit dit1a g = 9,8 m/s2.

Vé tinh nhan tao cua Trai Pat dugc phéng lén tur xich dao va chuyén dong trén
quy dao tron trong mit phang xich dao theo chiéu quay cta Trai Dat. Tim ti s6
giita ban kinh quy dao cta vé tinh va ban kinh Trai Dat néu thoi gian gitta hai lan
lién tiép né di qua phia trén cua diém phong 1a hai ngay?

Vé tinh nhan tao cua Trai Dat dugc phong 1én tir xich dao va chuyén dong trén
quy dao tron trong mit phang xich dao theo chiéu quay cta Trai Dat. Ban kinh
quy dao cua vé tinh R = 3Re voi Re = 6400 km 14 ban kinh Trai Dat. Thoi gian
giita hai 1an lién tiép vé tinh di qua dinh dau tai diém phong bang bao nhiéu?
Coi quy dao cta Trai Dat va Mat Trang 1a tron, tim ti s khoi lugng Trai Dat va
Mit Troi. Biét Mat Trang di duge 13 vong quanh Trai Pat trong mot nim va
khoang cach tir Trai Dat dén Mat Troi 16n hon 390 lan khoang cach tir Trai Dat
dén Mit Trang.

Xac dinh ti s6 khdi luong Trai DAt va Sao Hoa theo cac tham sb quy dao cua tram
tu dong “Sao Hoa 2”: khoang cach 16n nhat dén mat dat (vién diém) a = 25000
km, nhé nhat (can diém) 1a p = 1380 km, chu ky quay T = 18 h. Ban kinh Sao
Hoa Rm = 3400 km, béan kinh Trai Dat Re = 6400 km.

Mot trong cac v¢ tinh Sao Mdoc chuyén dong trén quy dao tron ban kinh R; =
4,22.10° km va chu ky quay T1 = 1,77 ngay. Khéi luong Sao Mdc 16n hon khoi
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1.107.

1.108.

1.109.

1.110.

1.111.

1.112.

1.113.

luong Trai Pat bao nhiéu 1an? Biét ring Mit Triang chuyén dong trén quy dao
ban kinh Rz = 3,8.10° km v¢i chu ky T2 = 27,3 ngay.

Tinh van tdc vil try cp I khi phong tir bé mat Sao Moc, st dung cac thong s6 quy
dao vé tinh Hanimet ctia Sao Moc: quy dao tron ban kinh R = 1.10° km va chu
ky T =7,15 ngay. Ban kinh Sao Mdc Ry = 70000 km.

Tim khoang cach xa nhat tir tim Mat Troi dén sao chdi Harley, biét chu ky quay
quanh Mit Troi ctia nd 1a T = 76 niam, khoang cach nho nhét tir sao chdi dén Mat
Troi 14 Rmin = 1,8.108 km. Bén kinh quy dao Trai Dat Ro = 1,5.108 km.

Vé tinh chuyén dong xung quanh Trai Dt trén quy dao tron voi ban kinh R =
3Re vi Re = 6400 km 12 ban kinh Trai DAt. Vé tinh khai dong bod phan ham trong
thoi gian ngan lam cho van tdc cua nd giam di
va chuyén sang quy dao elip tiép tuyén voi
mat dat (Hinh 1.79). Hoi sau d6 bao 1au thi vé
tinh ha canh xubng mit dat?

Hai ngdi sao huat 13n nhau va cing chuyén
dong theo quy dao tron quay xung quanh khoi

tam cua chung véi chu ky T = 2 ndm (hé sao

d61). Tong khdi lwong cua cac ngdi sao my +
m2 = 2Ms véi Ms 1a khéi luong Mit Troi. Tim
khoang cach giira cac ngdi sao néu biét
khoang cach tir Trai Dat ¢én Mat Troi Ro = 1,5.108 km. Khéi lugng Trai Dat nho
hon khéi lwong Mit Troi rt nhiéu lan.

Hinh 1. 79.

Pé tao ra trong lugng nhan tao trén khoang hanh khach, hai ph?m cua tau vii tru
(c6 ti 16 khéi lwong 1a 1:2) dugc dua ra cach nhau mot khoang L va nhd dong co
lam cho chung quay quanh khéi tdm chung ctia chung. Tim chu ky quay, néu biét
ddng ho qua lac dat trén phan tau ning hon chay cham hon hai lan so véi khi né
dat trén Trai DAt?

Do chuyén dong tu quay cua hanh tinh, trong lugng tai xich dao nho hon tai céac
cuc. Tim d6 cao h so v&i bé mat hanh tinh tai cac cuc sao cho trong luc tai do
br?mg trong luc trén bé mat hanh tinh tai xich dao? Coi rr?mg hanh tinh c6 dang cau
ban kinh R. Chu ky ty quay ctia hanh tinh 1 T, khdi luong riéng trung binh cia
vat chat cdu thanh né 1a p.

Mot tiéu hanh tinh c6 dang hinh cau ban kinh 13 Ro = 5 km. Gia st khéi lugng
riéng cta tiéu hanh tinh 13 po = 5,5 g/cm?, tim gia toc roi tu do go trén bé mit cla
n6. B cao ma mdt ngudi dung trén bé mait tiéu hanh tinh nhay lén duoc, néu véi
cing mot sirc bat nhay nhu vay thi nguoi d6 chi nhay 1én dén d6 cao 5 cm trén
Tréi Dat.
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1.114.

1.115.

1.116.

1.117.

1.118.

1.119.

1.120.

1.121.

1.122.

1.123.

Tim gia tdc roi ty do trén bé mat Mat Trdi néu ban kinh Mat Troi 16n hon ban
kinh Trai D4t 108 1an va ti 18 khdi lwong riéng cia Mat Troi va Trai Dat 14 1:4.
Tinh gia tc roi ty do trén bé mat Mt Troi néu biét ban kinh quy dao Trai Pat 1a
Ro = 1,5.10% km, ban kinh Mat Trdi Rs = 7.10° km va chu ky quay cta Trai Dat
quanh Mat Troi1a T =1 nam.

Xac dinh chu ky quay nho nhat ciia vé tinh sao notron. Khéi lugng riéng cta no
la p = 107 kg/m?.

Vé tinh ¢6 khéi lugng M = 200 kg chuyén dong trén quy dao tron quanh Trai Dat.
Khoang cach tir mat dat dén vé tinh 1a nho so véi ban kinh Trai Dat. Co thé thay
d6i ban kinh quy dao bao nhiéu néu bin mot phat dan tir vé tinh? Khéi luong vién
dan m = 5g, van tdc dan 1a u= 1 km/s theo phuong nguoc chiéu van tdc vé tinh.
Tang thi ba cta tén lira bao gdm phan khoang mang nhién liéu c6 khéi lugng
M = 50 kg va phan dau bao vé hinh nén cé khdi lugng m =10 kg. Phan dau co
thé bat vé phia trudc nho mot 10 xo nén. Khi thir trén Trai Dat, khi tén ltra dugc
gitr ¢ dinh thi 10 xo0 déy phﬁn dau khoi tén lira v6i van tde vo = 5,1 m/s. Tim van
téc twong doi cua phan dau so véi tén lira khi né 1oi ra trong khi bay trén quy
dao?

V¢ tinh dugc phong 1én quy dao tron tai d§ cao H = 500 km so v&i bé mat Trai
D4t bi can boi cac 16p khi quyén Trai Dét ¢ trén cao. Gia téc goc ciia vé tinh & =
3.10™3 rad/s?. Tim d6 cao cta vé tinh sau mot thang? Ban kinh Trai Dat Re =
6400 km.

Biét rﬁng tai thoi diém hién tai, Mat Trang roi xa khoi Trai Dat vai toe dd v = 3,3
cm/ndm. Tim gia téc goc cua Mit Triang. Khoang cach trung binh tir Trai Dat dén
Mit Triang R = 3,84.10° km, vén tbc gbc cua Mit Tring quanh Trai Dt o =
2,56.10° rad/s.

Tén lira phong 1én tir bé mit Trai Dat theo phuong thing ding véi van tde vil try
cap I va roi tré lai Trai Dat cach khong xa diém ban. Tim thoi gian bay cia tén
Itra? Bén kinh Trai Dat 1a Re = 6400 km.

Cac nha du hanh vii tru da ha canh Xuéng bé mat Mat Trang, can quay tro vé tram
vil try dang chuyén dong trén quy dao tron tai do cao bang ban kinh Mit Tring
Rwm = 1700 km. Tim van téc dau v cua cabin tai bé mat Mat Trang, dé cho khi
tiép ndi v6i tram khong can diéu chinh vén téc ciia cabin? Gia tdc roi tu do tai bé
mat Mit Tring 1a gm = 1,7 m/s?,

Tau vil try khdi luong M = 12 tan chuyén dong quanh Mit Tring trén quy dao
tron tai do cao h = 100 km. Pé chuyén sang quy dao ha canh xuéng Mat Trang,

ngudi ta cho dong co phan luc hoat dong trong thdi gian ngan. Van téc khi phut
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ra khoi dng 13 u = 10* m/s. Ban kinh Mit Trang Rm = 1700 km, gia tdc roi tu do
trén bé mat Mat Trang 1a gw = 1,7 m/s2
a) Tim khéi lugng nhién liéu can dung dé dong co hodt dong tai diém A 1am tau
dap xudng Mat Trang tai diém B (Hinh 1.80 a)?
b) Tim khéi luvong nhién liéu can dung dé truyén cho tau mét xung luong theo
phuong ndi tAm Mat Trang dé tiu chuyén sang quy dao elip tiép xuc véi bé mat
Mit Trang tai diém C (Hinh 1.80 b)?

Hinh 1. 80.
LOT GIAI
Bai 1.180 .
Theo dinh luat Kepler ta co
r_1
a3 az(l )
T, T1: Chu ky quay cta v¢ tinh trén quy dao tron va Elip
a: Ban kinh quay trén quy dao tron a = 3Re
ai: Ban kinh 16n trén quy dao Elip a1 = 2Re

Xét cd cua v¢ tinh trén quy dao tron

GmM _ mu? 2 _ GM
_— :>1] = — 2
a? a a ()
z 21 2ma
COov==-a =T ="
T v

= T = 2na - /i 3)
GM

Tu (1), (2), (3) ta suy ra

a;\3 32 a
2 2. (L) — 2,2 —
T2=T (a) —omPa? =T = 1438325
Thoi gian ha canh xudng mat dat: t = T/2 = 7191,6s =2 gio.

Bai 1.181
Vi chuyén dong cua hai ngdi sao hay trai dat thi lyc hap dan dong vai tro 1a luc

hudng tdm
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Vi trdi dat SMM _ Vo )
0 RO

Gmm, _m Vi _ m, Yo )

V61 hai ngd1 sao: ——2—
: (Rl +R, )2 ' R, R,

Tur (1) va (2) ta c6: oM :VZZ(ZﬂRJ 3)
RO TO
G2M V2 27\’
_GM R 4R )L (R +R, )’ =(R +R,| Z 4
My AL SRR R C B

Tu (3) va (4) bién doi duge
3 2
(GELI ~R 2R +R,=2R=30.10°Km
2R T,

Bai 1.182.

T=2Tp= 4ﬂ\ﬁ
g

Mait khac, luc gay ra dao dong trén tau la lyc quan tinh:

Bai 1.183

Vi trong luong bang tong hop cua luc hap dan va lyc quan tinh 1i tAm nén theo dau bai

thi luc héip dan cua trai dt tac dung 1én vat ¢ do cao h trén dia cuc bﬁng téng hop cua

luc hfip dan cua luc hép dan va luc quén tinh li tAm tac dung 1én vat d6 tai xich dao

GMm  GMm GMm 27\’
;s =———Ma, =———-mMR| —
(R+h? R R T
oh=RT |2~ 4
GpT°-3n
Bai 1.184.

Gia tbc roi tu do trén tiéu hanh tinh : g> = GM/R?
M: khoi luong hanh tinh; R: Ban kinh hanh tinh.
M =po.V = g po.T.R3.

vay g’ =7 G.po..R ~7,68.10°m/s?,

Khi cing mot ngudi nhay thi d6 bién thién thé nang 1a nhu nhau nén ta co:
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Tap chi va tu liéu vat 1y suu tam

Mgh =mg’h’ va h’ = gh/g’ = 64m.

Bai 1.185

Biéu thirc tinh gia tdc roi tu do trén bé mat mot vat hinh cau

GM 4
9="qe =3™%

Ti sO gia toc roi tu do trén bé mat Mat Tro1 va Trai bat

Omr _ Pt Rur 23.1082 yr = 265(m/32)
0o PR 4

Bai 1.186.
Luc hép dan cua Trai Dat va Mat Troi dong vai tro 1a lyc hudng tam. Coi khdi tm hé
Trai Dat va Mat Troi tring Mit Troi.

6 MMs _ MR, <=>GM, = R’ = 4T”j R
0
Mat khac:
g, = e 42T
RZ  T°R
Bai 1.187

Trong viéc quay cta vé tinh quanh hanh tinh thi lyc hip din dong vai tro 1a lyc

huéng tdm nén xay dung dugc biéu thirc tinh chu ky nhu sau

2 2
GMm _ MR’ = mR(ZT—”j = GM _ (2—7[j

R? R® T
Vay chu ky nhé nhat khi ban kinh quy dao nhé nhit trong tng v6i ban kinh cua sao Ro
4

G(sﬂRs”j 27\? 3
R3 :(?ﬂ-j & T = _71-:112'1073(8)

Bai 1.189

- X¢ét trong hé quy chiéu khdi tim cua hé gdm khoang mang nhién liéu va dau bao vé

Ap dung dinh luat bao toan dong luong: mdva = MVt
- Khi thir trén trai dat ta tinh duoc thé nang dan hoi cua 16 xo
Ap dung dinh luat bao toan co ning: W = devg
- Trén quy dao thi thé ning nay ciling chuyén hét thanh dong ning cta hai khoang va
dau bao vé khi hai phan tach nhau ra
mt
m, +m,

2 2 2

m,v: myv v m

W = =24 = < MyVg =MV +My —4 < Vg =| 1+ —% Vi =V =V
2 2 mt t

myVv m m
=y, == Ty t
m, m, m, +my
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- Van toc tuong doi cia dau bao v¢ va tén ltra

m m m m
V4V, =V, [ ——+ =Ly, [—— =V, [1+—L =56(m/s)
m +m, m_ o \m +m, m,
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1.124.

1.125.

1.126.

1.127.

1.128.

1.129.

1.130.

1.131.

Chii dé 3: CAC PINH LUAT BAO TOAN

Trwong THPT chuyén tinh Tuyén Quang
Mot thing xe c6 khdi lugng mz = 160 kg, chiéu dai L = 3 m nam trén mot dudng
ray nhan. Mot nguoi c6 khéi luong mi = 60 kg di tir dau nay dén dau kia cua
thung xe. Tim do dich chuyén cia thing xe?
TAm vén khbi lugng m trugt tu do trén mat bang nam ngang v4o1 van tdc v1. Mot
ngudi khdi lwong mp nhay 1én tAm van véi van tdc vz theo phuong vudng goc
v6i van toc tAim van. Tim van toc v ctia hé van va nguoi. Bé qua luc ma sat gitra
van va madt bang.
Mot toa chd téc nudce c6 thé chuyén dong khong ma sat doc theo dudng ray. Khéi
lugng téc 1a M, khoi lugng nudc trong bé 1a m. Mot vat khdi lugng mo dugc tha
roi thflng dimg vao bé tai vi tri cach tAm bé mot doan 1. Tim phuong va do dich
chuyén ctia bé nudc khi chuyén dong ctia nude da tit han va vat n6i? Giai thich
co ché hién tuong.
Vién dan duoc ban ra tir khau sung dat trén mat dt, nd thanh hai méanh giéng
nhau khi 1én dén diém cao nhit cua quy dao cach sung theo phuong ngang mot
doan 13 a. Mot trong hai méanh bay theo phwong nguoc lai v6i van toc bang vén
tdc cua vién dan ngay trude khi nd. Tim khoang cach tir sung dén diém roi cia
manh dan tht hai? Bo qua suc can cua khong khi.
Mot vién dan khéi lwong m bay theo phwong ngang véi van tde v gim vao khéi
0 khéi luvong M dang dimg yén treo vao soi ddy c6 chiéu dai 1. Tim goc l1éch 6
ctia day khoi phuong thang dimg.
Dung sung hoi ban vao mot hop diém dit trén ban, cach mép ban mot khoang 1
= 30cm. Vién dan c6 khdi lugng m = 1g, bay theo phuong ngang véi vén tdc vo
= 150 m/s, xuyén qua hop diém va bay tiép v6i van toc vo/2. Khéi lugng hop
diém 1a M = 50 g. Hé s6 ma sat k giita hop diém va mit ban phai nhu thé nao dé
no6 roi khoi ban?
Hai hat c6 khoi luong m va 2m, c6 dong luong p va p/2, chuyén dong theo cac
phuong vudng goc v4i nhau dén va cham vi nhau. Sau va cham, hai hat trao d6i
dong luong cho nhau. Tim co niang mat di do va cham.
Vat khéi luong mz chuyén dong voi van tbe
v dén va cham dan hdi v4i mot vat ding

yén. Sau va cham, n6 chuyén dong theo

iy X an m/2 m/2
phuong hop v6i phuong chuyén dong ban
dau mot goc 90° véi van téc v/2. Tim khdi  Truge va cham Sau va cham
lugng vat thu hai. Hinh 1. 57.
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1.132.

1.133.

1.134.

1.135.

1.136.

1.137.

1.138.

Hat khéi lugng m chuyén dong véi van tdc v dén va cham v&i mot hat ding yén
khéi lwong m/2 va sau va cham dan hoi thi bay ra theo phuong hop voi phuong
chuyén dong ban dau mét goc o = 30° (Hinh 1.57). Tim van toc chuyén dong cua
hat thir hai?

Hai qua cau cao su dugc bude vao cac soi day manh va dat canh nhau sao cho
chung c6 cing d6 cao va tiép xuc véi nhau. Chiéu dai cac soi ddy 1a 13 = 10 cm
va I = 6 cm. Khéi lugng cac qua cau twong tng 1a mi = 8g va mz = 20 g. Qua
cau khdi lugng my duge kéo léch khoi phuong

thang dimg mot goc o = 60° va tha ra. Xac dinh f"{ L rL s
gbc I¢éch cuc dai cua cac qua cau so voi phuong

thang dung sau va cham. Va cham coi 13 hoan N

toan dan hoi. -——(:/ —-\:"

Ba qua cau c6 cung ban kinh, c¢6 khdi luong _i__::_\_\::::: __QX)Q

khac nhau, dugc budc vao cac sgi day cod chiéu
dai gidng nhau va tiép xtic voi nhau. Qua ciu my
duoc kéo léch 1én dén d6 cao H rdi tha ra (Hinh Hinh 1. 58.
1.58). Cac khéi lwgng m2 va ms phai nhu thé ndo dé sau cac va cham giita qua
thir nhit v6i qua thir hai va gitra qua tht hai véi qua thir ba thi ca ba qua co cing
dong lugng? Ching 1én dén d6 cao nao? Céc va cham la hoan toan dan hoi.

Hai qua cau — mét bang sit khdi luong m va mot bang chi khéi lugng m/4 — treo
vao cung mot diém bang cac soi ddy manh. Kéo léch qua cau bang chi 1én dén
dd cao H rdi tha ra. Sau va cham né 1én duogc dén d6 cao h. Va cham la xuyén
tam. Tim phan dong ning chuyén thanh nhiét.

Giira hai qua cau khdi luong m; va mz c¢6 mot 10 xo dang nén. Néu giit nguyén
mot qua cau (qua co khdi lugng my) va tha ty do qua kia thi né sé bay di véi van
tdc vo. Tim van tdc cta qua cau khdi lwgng m1 néu tha ddng thoi hai qua cau? Sy
bién dang cua 10 xo trong hai truong hop 13 nhu nhau.

Vat khéi luong M ndi voi mot 10 xo dang dao dong vai bién d§ Ao trén mat ban
nam ngang nhan. Tai thoi diém vat di qua vi tri can bang thi ndé c6 mot miéng
chat déo khéi lwong m roi thang tir trén xudng va dinh vao vat. Bién d6 dao dong
ctia hé thay d6i nhu thé nao?

Hai qué cau c6 cung khoi luong m, ndi voi

N N ~ L. , A m m m
nhau bang 10 xo khong khoi lugng cé chiéu )
1o AA S A a1y 2 3
dai I va d¢ cung k dang nam yén trén mat ban |
nam ngang nhan. Mot qua cau thtr ba khbi
Hinh 1. 59.

luong m chuyén dong véi van téc vo theo

phuong ndi tdm hai quéa cau, va cham dan hoi v6i qua cau bén phai (Hinh 1.59).
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Xac dinh khoang cach 10n nhat va nho nhét gitra cac qua cau ndi nhau béi 16 xo,

biét rang tai cac thoi diém do, cac qua cau ¢ cing van tdc.
LOT GIAI
Bai 1.116
e Goil la quing dudng thung xe di duoc, vi 14 van téc ctia ngudi so voi dudng

ray, V2 13 van toc cta thung xe so voi dudng ray thi vi = Viz - Va.

e Dinh ludt bao toan dong Iuwgng: mivi = Mave 2 My(Viz - V2) = Mave

ml(k—lJ: m21—> I(m, +m,) = mlLaI:LL
t ot t m, +m,
Thay s6: 1 = 0,82(m)
Bai 1.117
e Dinh luat bao toan dong luong cho hé ngudi — van: Mivi

m,vV, + m,v, =mv véi m = mi+m;
e Tir hinh vé ta c6 (mv)? = (M1v1)?+(MaV2)? >

v, F +(m,v, )’

m, +m,

V=

Bai 1.118
¢ Goi x 1a khoang cach tir trong tam mdi cua hé dén trong tam G cua téc nudc.
Theo quy tic hop luc song song ta cé:
P'=(m,+M+m)g P'=(m,+M+m)g

X  mg = N m,|
I+x (m+M)g m+M +m,
- Trong tam cua hé da dich chuyén mot doan: x:m—OI
(M+M+m,)

e Vay la c6 su dich chuyén tuong dbi cua trong tim d6i v6i binh. Vi vay, dé
gilt nguyén vi tri ctia trong tAm thi binh phai dich chuyén sang phia tha vat mo
m, |

mot khoang dung bang x=—2——
(M+M+m,)

e Co ché hién tugng: Vit roi xuéng bé tao song nudc gy nén luc tac dung theo
phuong ngang 1am cho toa xe dao dong, thiét 1ap lai vi tri cin bang méi cho
xe khi dao déng ctia nude tat han.

Bai 1.119
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e Dinh luat bao toan dong lugng cho h¢ theo phuong ngang tai vi tri cao nhat:
mv = —%v+%v' -2 v’=3v.
e Vi khong c6 luc tic dung theo phuong ngang nén
theo phuong ngay cac manh chuyén dong thang déu
v6i thoi gian bang thoi gian vién dan bay 1én toi vi

tri cao nhét : t = alv

Quang duong manh 2 bay dugc x=v’t = 3v.a/v = 3a.

khoang cach tir sing dén diém roi cia manh dan thir

hai: L = x+a = 4a. Vo

Bai 1.120
e Dinh luit bao toan dong luong cho hé dan + khéi gb theo phuong ngang tai
diém O: mv = (m+M)V’

m_, (1)

m+M
e Dinh luit bao toan co ning cho hé tai O va A (diém cao nhat):

2> V=

%(m = M)Vv'? = (m + M)gh = (m + M)gl(L—cosa) (2)
m?v?
Tu (1) va (2) suy ra cosa zl—m
Bai 1.121
o mvo=mv+MV > V=mvo/(2M)
o MVZ23> kMgl > k<MY _ MY
2Mgl  8M?gl
Bai 1.222

e Goi v 1a van tdc vat m trudc va cham > p=mv.
o p2=2mvy = p/2 =mv/2 2 vo=Vv/4
e Sau khi va cham:
o P’ =p22> mv'=2mv/4 > vi’=v/2
o P2’=p1=22mv’ =mv 2> V2’ =v/2
e Dong nang trudc va sau va cham:
o Wa= mv3/2 + mv?/16 = 9mv?/16
o Was= mv?/2 + mv?/4 = 3mv?/8
> Co niang méat: AWq = 3mv?/16
Bai 1.123:

e (Cong thirc lién hé dong ning va dong lugng: p? = 2mK

Trang 75



Tap chi va tu liéu vat 1y suu tam
R p2 5
e Theo dau bai: p; =p’ +71 —m,K, = Zlel (1)

e Bdo toan co nang:
Ki=K2+K1/4 2 K>=3K1/4 (2) mv’

o Tu(l)va(2) 2> mx=5mi/3. / \\‘\\\ mv
Bai 1.124: o RN
e Bado toan dong lugong: mv=mv' + 24 \

2 mu/2

e Tu hinh vé€ suy ra:

2
(mv)” + (mv')’ - 2m*vv'cos30 = (%j

2
o UZ —v24+v2-2vv'cos30° = V2 +v2Z—/3vV' (1)

e Bdo toan co nang:
2
1mv2+1mv'2+1mu2 o Loy (2)
2 2 22 2

e Tu (1) va(2)ta cd hé phuong trinh

u2 2 12 \/§ ' V' v

— =V 4+v?—{3vv =—

42 f

U?ZVZ_V'Z N
Bai 1.125:

e Vian tdc cua vat my ngay trudc va cham:
m,g |, (1-cosar) = mlva = v} = 2gl,(1-cosa)
=V, =49 I1
e Van tdc cac qua cdu ngay sau va cham:

y (m—m,)v,+2my, (m+m,) gl
= -

m, +m, (m+m,)
Vv (m,—m,)v,+2my, _ 2m,\/gl,
2 m, +m, (m,+m,)

e Bado toan co nang cho cac qua cau sau va cham:

(m1_m2)2 g I1

%mlvi2 =mgl, (1-cose,) < = gl,(1-cose,)

2.(m+m,)’
2 2
& cosa, = 2(m, +m,) —(mlz—mz) _L,_2mm . _8 o0t
2(m,+m,) 2 (m+m,)” 98
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2
lmzv'z2 =m,gl,(1-cosa,) < £4ml—g|12 = gl,(1-cosa, )
2 2 (m+m,)
2
o cosa, =1— —2mh 107 4707

I, (m,+m, )2 147
Bai 1.126:
e X¢t va cham qua cau 1 va 2: sau va cham qua cau 1 ¢co van tbe v/3, qua cu 2 cd
van tde va
o Bao toan dong luong: mv =mv/3 + maVvs 1)
o Bao toan co nang: miv=miv3/9 + mav% (2)
= V2 = 4v/3; mp=my/2
e X¢ét va cham qua cau 2 va 3: sau va cham qua cau 2 ¢6 van tde v2/2, qua ciu 3
cd van tdc va.
o Baéo toan dong lugng: mave =mava/2 + mavz  (3)
o Bao toan co nang: maVz 2= mave 2[4 + mavis  (2)
2> V3= 1,5v2; mz= m2/3 = m1/6
e Dé dang tinh dugc Hi=H/9; H,=4H/9; H3=4H
Bai 1.127:
e Goi vo va v 1a van tdc bi chi ngay trudc va sau va cham thi vo?=2gH va v2=2gh.
e Bio toan dong lugng: mve/4 = mv/4 + mv’ (v’ 1a vén tdc bi sit ngay sau va
cham).
2>V =(vo—-V)/4
Co nang trudc va cham: W = mgH/4
Co nang sau va cham: W’ = mgh/4 + mv’%/2 = mgh/4 + mg (H - +hH +h)/16
e Phén dong ning chuyén thanh nhiét: Q= W - W’

> Q:%mg(SH—5h+2\/m>

Bai 1.128:
2 2
o Gilr qua cau my: mvo _ kx 1)
2 2
2 2 2
e Tha dong thoi 2 qua: m12V1 + m22v2 = k)z( (2)

e Mat khac: mivi=mave = vo=mzvi/mz (3)

2
Thay (1) va (3) vo (2) ta duge v, =v, |— 21 v, =v, | T
ml+m2 mZ(m1+m2)

Bai 1.129:

Mv;  kA?

Mv
1).
5 5 1)

—> A= .

e Chua roi vat xuéng: W =
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(M+m)v?  KkA?

e Vit roi xudng: W'= S>A=—" (2.
2 2 k
s M
Mat khac: (M+m)v = Mvo 2 v = v, (3).
M+m
\ N ) M
Tu (1), (2)va(3): > A=A,
M+m
Bai 1.130:
e Xét va cham gilra ms va my:
m,v, =m,Vv+m,V' (1)
1 1 1 .
Em3vg :Emzvz +Em3V2 (2)

Giai (1) va (2) ta c6 v =vo va v’=0 (qua ciu 3 trao d6i van toc v4i qua cau 2).

e Bio toan dong lugng cho 2 qua cau 1 va 2: mvo= mvi+mvz = Vo=Vi+Vo=const

e Khéitdm G cua hé 2 qua cu 1 va 2 ndm ¢ trung diém cua 16 xo va chuyén
dong voi van tdc ve=vo/2. Néu xét trong hé quy chiéu gin v6i G thi G dimg
yén, 2 qua cau dao dong quanh G voi van tde cuc dai vo/2. Khi d6 c6 thé coi
nhu mdi qua cAu gfm v&i mot 10 xo ¢6 chiéu dai 172, d6 cung 2k.

e Khi hai qua ciu c6 cung van tdc thi vi=v2=vo/2 > trong hé quy chiéu khdi tim
khi ny hai qua cau dung yén (chi co6 thé ning, khong co dong ning). Do bién
dang cac 10 xo khi nay dugc tinh theo dinh luat bao toan co nang:

1 v, Y 1 m
“m 2| =Z(2KA* > A=V, |—
2 2 2 8k
Lo xo ngén nhét khi binén 2A: | . =1-2A= I_VOW/Z_WIL

Lo xo dai nhét khi gidn 2A: 1, =1+2A=1+) -
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1.139.

1.140.

1.141.

1.142.

1.143.

Chuyén dé 4: TINH HQC

Truong THPT Chuyén tinh Bic Giang
M5t hinh cau dugc budc vao mot soi day
va tya vao tuong nhu hinh v€ 1.9. Tam
hinh ciu C nim trén cing duong thang
dung di qua diém treo O; goc giita ddy va
phuong thang dung 12 a,, giira ban kinh di
qua diém ndi v6i day A va phuong thang
dung 13 B. Tim diéu kién cua hé s6 ma sat
gilta qua cau va tudng dé hé c6 thé can
bang? Biét: o + B = 1/2.
Mot chiéc thang c6 khdi lugng m =15kg

i

Hinh 1.9. Hinh 1.10.

va chiéu dai 1 = 3m dugc dat tua du trén (da dugc mai tron) vao tuong, dau dudi
dit trén san nha. Goc nghiéng cia thang so v4i phuong nim ngang 13 o = 60°.
Trén thang c6 mot ngudi khdi lugng M = 60 kg dung tai vi tri cach dau trén cua
thang mot khoang a = 1m. Tim d6 16n va phuong cta lyc ma san tac dung Ién
thang khi c4n bang?

Mot thanh c6 khéi luong m va chiéu dai 1 duoc gén dau dudi vao mot ban 18
(Hinh 1.10). Treo mot rong roc nam trén truc thiang dtng di qua ban 1& va cach
ban 18 mot doan 1a H. Budc dau trén cua thanh vao mét soi day va vat qua rong
roc. Tim khéi luong nho nhét can budc vao dau kia cua day dé cho thanh nam
can bang bén trong mit phang thang dimg?

Hai vat c6 khoi luong la m va M

§

dugc noi voi1 nhau bang mot 16 xo.

Khi hé duoc treo nhu Hinh 1.11a, do X m .
dai cua 10 xo 1a 1. Khi hé duoc dat

trén gia d& nhu Hinh 1.11,b,d0 dai L L )

cua 10 xo la Io. Tim dd dai tu nhién \ v

cua 10 xo0? M M

Ta phai kéo soi day thung nhe dudi ~
g6c o nhu thé nao dé kéo vat ning /44

b)

chuyén dong khong gia toc trén mat 9)

phang nam ngang (Hinh 1.12, a)? Hinh 1.11.
Biét rang vat bat dau tu truot khi dit trén mat phang nghiéng co goc nghiéng ¢
(Hinh 1.12, b).
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1.144.

1.145.

1.146.

0

a) b)
Hinh 1.12, Hinh 1.13.

Tim lyc nho nhét F tac dung theo phwong nam ngang vao vat c6 khdi luong m =
1kg, dang nam trén mat phang nghiéng c6 goc nghiéng a. = 30° dé cho né dimg
yén (Hinh 1.13)? Hé s6 ma sét giita vat va mat phang nghiéng la k = 0,2

Tim lyc nhé nhét F tac dung theo phwong nam ngang vao vat c6 khdi luong m =
2kg, dang nam trén mit phang nghiéng co goc nghiéng o = 30° dé cho n6 chuyén
dong déu 1én trén mit phang nghiéng (Hinh 1.13)? Hé s6 ma sat giita vt va mit
phang nghiéng 1a k = 0,3.

Mot khéi hinh hop chit nhat c6 tiét dién thiang axb (Hinh 1.14) duoc kéo truot
déu trén mit phing ngang bang mot chiée day thimg véi goc kéo a co thé thay
d6i duoc. Heé sd ma sat giita vat va mit phiang ngang 1a k. Tim goc o khi vat bat

dau bi nhac 1én?

b

A
Y

/@
[ S, (I B

al2

= /

1.147.

1.148.

1.149.

I

0

Hinh 1.14. Hinh 1.15. Hinh 1.16.

Vit khéi luong m c6 kich thudce axb (Hinh 1.15) ndm trén mit phing nghiéng co
g6c nghiéng o. Bit dau tac dung luc F song song v6i mit phang nghiéng. Voi
luc F nhu thé nao thi vat b 1at d6? Biét rang khi d6 vat khong bi trugt xudng mat
phang nghiéng.

Mot khéi 1ap phuong nho khdi lugng m = 100g dit trén mat phang nham nghiéng
v6i phuong nam ngang mot goc o = 30° (Hinh 1.16). Hé s6 ma sat giita khéi lap
phuong va mat nham la k = 0,8. Tim luc nhé nhat F tac dung vao khoi 1ap phuong
theo phuong ngang dé cho né bat dau chuyén dong? Lyc nam trén mit phang
nghiéng.

Mot chiée but chi co tiét dién hinh luc gidc bi diy doc theo mit phang ngang
(Hinh 1.17). Tim hé s6 ma sat gitra bat chi va mat phang ngang dé né trugt trén

mat phang ngang ma khong quay?
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1.150. Mot chiée 6t6 khdi lugng M = 1 tin chuyén dong 1én trén mit phang nghiéng co
géc nghiéng o = 12° Tim hiéu céac 4p luc cta banh trudc va banh sau cua xe
xudng mit duong? Biét rang, khoang cach giita cac truc 1a L=2,5m, khéi tam cua

xe & cach déu cac truc va nam & do cao H = 0,75m so v61 mat duong.

Hinh 1.17. Hinh 1.18.

1.151. Xe tai c6 khdi lugng M = 8 tin dang vuot doc (Hinh 1.18). Xe tai kéo theo mot
modc ¢6 khéi lugng m = 4 tn. Dy ndi nim & d6 cao h = Im. Khéi tim G cua
xe tai nam & do cao H = 2m; khoang cach giira cac truc banh xe 1la L = 4m. Khi
di trén duong nam ngang thi cac banh sau ép 1én mat duong mot lyc bang 3/4
toan bo trong luong cia xe. Vi gbe nghiéng cta ddc nhur thé nao thi xe bi db vé
sau? Thue té c6 nguy hiém hay khong, néu cong suit cua dong co chi du dé vuot
dbc co goc nghiéng khong vuot qua 10°?

1.152. Tim sy thay d6i ap luc 1én banh trude ctia mot 6 t6 khéi lwong m = 1500 kg dang
chuyén dong trén mit duong ndm ngang (c6 hé sé ma sat k = 0,4), khi hdm banh
sau mot cach tdi da ma khong lam xay ra su truot? Khdi tam 6 t6 ndm cach déu
cac truc xe va nam & dd cao 1a h = 60 cm so v6i mat dat; khoang cach gitra truc

trudc va truc sau cua xe lad = 3,5 m.

a ' AN
-~ \

7\

7 /77272224

Hinh 1.19. Hinh 1.20. Hinh 1.21.

1.153. Mot chiéc ném c6 goc nghiéng o chuyén dong voi gia toc a trén mit ban nam
ngang phang (Hinh 1.19). Véi gia téc a nhu thé nao thi vat nim trén mat ném bat

dau trugt 1€n trén? H¢ sO ma sat gitra vat va ném 1a k.

Trang 81



Tap chi va tu liéu vat 1y suu tam

1.154.

1.155.

1.156.

1.157.

1.158.

Mot dia tron mong déng nhét ban kinh R, bi cit mat mot miéng hinh tron c6 ban
kinh nhé hon 2 1an va tiép xuc v6i vanh dia (Hinh 1.20). Khéi tAm cta phan con
lai nim & dau?

Kéo soi chi budc quanh cudn chi dat trén mat ban nhu trong Hinh 1.21, sao cho
gia toc ctia cudn chi giit khong doi va bang a. Hé s6 ma sat giira ban va vanh cudn
chi phai nhu thé nao dé cudn chi truot ma khong quay? Béan kinh vanh va 16i cudn
chi lan lugt AR var.

Cuon chi sé 1an vé phia nao, néu ta kéo soi chi dudi
cac goc nghiéng khac nhau (Hinh 1.22)? Xét cac
truong hop sau: a) phuong diy di qua diém O (diém
tiép xuc gitta vanh cudn chi va mit ban); b) goc kéo
day nho hon trong truong hop a; c) géc kéo day 1on /
hon trong trudong hop a. Trong ca ba truong hop cudn |

chi khong trugt. I

Trén mot hinh tru ban kinh R, tai vi tri cach tryc mot Hinh 1.22.

khoing 2R/3, ngudi ta khoan mot 16 hinh try c6 ban
kinh R/4, truc cua 16 va cua hinh tru song song vdi
nhau (Hinh 1.23). D6 vao trong 16 d6 mot chit co
khéi lwong riéng 16n gap 11 1an khéi luong riéng cia f 7,

chit 1am hinh try. Hinh tru duoc dit nim trén mot W
v

tam van nhe. Nhac cham mot dau cua tam van 1én. Hinh 1.23
inh 1.23.

Tim goc nghiéng o cuc dai cia tAim van véi phuong

ngang dé cho hinh tru con ndm can bang? Hé sb ma st giita tim van va hinh tru
lak=0,3.

Truc quay 1 truyén chuyén dong quay cho truc 2 nhd ma st giita hai hinh nén
gidng nhau, ép déu 1én nhau doc theo dudng sinh cta chung (Hinh 1.24). Tim

van toc goc w2 cua truc 2 khong tai, néu van toc goc cua truc 1 1a ms.

Truc 1
N L e
VA L1 N L_|
o e ] == — = —
1 /T
2

Hinh 1.24.
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LOI GIAI
Bai 1.18
- Chon h¢ truc toa do Oxy nhu hinh vé.
- Phan tich luc: 5; N; f; F—mS y

* Pidu kién can bang : P+N +T + Fyg =0

~|

- Chiéu lén Oxy :
N = Tsina (1)
Fms =P —Tcosa < k.N 2

N A A N

* Piédu kién can bang moémen véi truc quay B : V 5
T.R( 1+ cosa) =P.R Hinh 1.9.
Psina

Suyra:T:L: N=——+7—"- (3)
l1+cosa l1+cosa

Thay (3) vao (2) ratra: k >

sina y4
Bai 1.19
- Céc luc tac dung vao thang dugc phan tich nhu B
hinh v&.

* Picu kién can bang momen vai truc quay A :

. I
N2.Isino. = Pl.ECOSa +PR,(I —a)cosa

X
trong do a =1/3; P1 = mg; P2 = Mg. o >
suy ra: NZ:(%+2TM)g.ctana 1)
* Piéu kién can béng luc :
N: = (M + m)g (2
N2 = Fms (3)

T (1), (3) : Fms = (g +ZTM)g. ctana  (4)

Vay luc ma san tac dung lén thang 1a :

2
F= 12+Fr%s = g\/(%+ZTMj ctg’a +(M +m)’ =800(N)

Go6c hop boi F so véi phuong thang dimg : tanp = o = .Ctana
N, 6(M+m)

3m+4M 0
=arctg| ——ct ~ 20
P g(BM T 6m gaj
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Bai 1.20.

Chon mdc thé ning tai ban 1&.

- Thé ning cta hé : U = mg. IE sino. + Mg(H — a2)

Trong do6 az 1a chi€u dai doan day & bén trai rong roc

Chiéu dai doan day & bén phai rong roc bang :

ap = \/H 2 +17 22HIsina (b6 qua kich thudce rong roc)

Goi a = a1 + a 1a chiéu dai day thi

U :%mglsina+Mg(H —a+\/H2 +1? = 2Hlsina)

Vi tai vi tri can béng bén nén dao ham U theo sina phai Hinh 1.10.
bang 0, ta co :
d_U :m_gl_ Mg. H =0
disina) 2 JH?+ 12 —2HIsina
2

H2 + 12 _(2'\"Hj

=sina = m <1
2HL
=M2 H-| .m
Bai 1.21

+ Xét hinh 1.11 a: lyc tac dung 1én vat M gém hai luc
- Trong lyc P, luc dan hoi F,
- M ¢ trang thai can bang: P+F, =0=P=-F,
- Trong lyc hudng xudng => 16 xo bi din
=P=F, < Mg=k(,-1,) (1)
+ Xét hinh 21.a: lyc tdc dung 1én vat m gff)m hai luc
- Trong luc p, luc dan hoi Fdh
- m & trang thai can bang: p+f, =0=p=—f,
- Trong lyc hudng xudng => 16 xo0 bi nén
= p=f, <omg=k(,-1,)(2)

Mg _k(,=l)) _, _ml+Ml,

T (1) va ()= M9 _
r VA @) = S T T T M m

Bai 1.22:
+ Xét hinh 1.12 a luc tac dung 1é€n vat

nang gom

Fan
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- Trong luc P, luc kéo F , phan luc

N va lyc ma sat F,, .

- Vi vat chuyén dong khong gia toc N
nén ta c6 phuong trinh sau:
P+F+N+F_=0(1) <
Chon h¢ truc oxy nhu hinh vé. Fms ) b)
+ Chiéu phuong trinh (1) 1én hai Hinh 1.12.
truc ox va oy ta duogc: y T—i
+ Truc ox: Fcosa - Fms=0 (2)
+ Truc oy: Fsinag + N-P =0 (3) 0 X
=>N =P - Fsina thay vao phuong
trinh (2) ta dugc:
=> Fcosa- u(P-Fsing)=0 o F=—*M ___(4)
Cosa +usina

+ Biét rang vat bat dau truot khi dat vat trén mat phing nghiéng c6 nghiéng ¢ nén
Ta c0: tanp = 1 thay vao phuong trinh (4)

mg.tan ¢
Cosa +tang.sina

= F =

do mg.tang = cost nén dét f, =cosa +tang.sina

=> f,=-sina+tanp.cosa vy f(a) dat gia tri cyc tri khi
fo)y =0 —sina+tangcosa=0=tana=tanp <a=¢ y

Vay ta phai kéo vat dudi goc o = ¢ thi vat trugt khong gia

toc. 0

Bai 1.23:

+ Vat tac dung 1én m gém c6: Trong luc P, phan luc N,

luc ma sat IfmS va luc F . Vat dtimng can bﬁng lén luc ma

sat ¢ day la lyc ma sat nghi.

+ Xét truong hop thi nhat: vat ¢6 xu hudng di xudng

Hinh 1.13.
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Phuong chiéu cac lyc tic dung 1én m nhu hinh vé:

Ta c6 phuong trinh: P+N+F+F,_=0 (1) y
chiéu 1én cac truc toa do ox va oy ta duogc: 0
+ Truc ox: Psina —Fcosa — F, =0 (2)

+ Truc oy: N — Pcosa —Fsina = 0 3)

=> N =Pcosa +Fsina

Thay vao phuong trinh ( 2)

=> Psina —Fcosa —k(Pcosa +Fsina)=0
Hinh 1.13.
_ mg(sina —kcosar)  mg(tan o —K) =3,3 (N) "

cosa+ksina l+k.tana

< F

+ Xét truong hop thi nhat: vat c6 xu hudng di 1én

Phuong chiéu céc lyc tac dung 1én m nhu hinh vé:

Ta c6 phuong trinh: P+N +F +F, =0 ( 4)

chiéu 1én cac truc toa do ox va oy ta duogc

chiéu 1én cac truc toa do ox va oy ta duogc:

+ Truc ox: Psina —Fcosa + F=0(5)

+ Truc oy: N — Pcosa—Fsina = 0(6) => N =Pcosa +Fsina
Thay vao phuong trinh ( 5)

=> Psina —Fcosa +k(Pcosa + F sina)=0

_mg(sina +kecosa) — mg(tana +k) _

- 8.8 >3,3
cosa — ksina l1-k.tanx

< F

Vay luc nho nhét tac dung vao vt m d n6 ding yén 1a: F = my(tana —k) _ 3,3 (N).
l1+k.tana

Bai 1.24.

+ Cac luc tac dung lén vat gom co: P, N, F va Fis.

+ Str dung dinh luat I Newton ta co:

ma=P+N+F_+F

+ ma = Fcos a - Psin o - Fms = Fcos a - Psin o - KN =0 (

Vi chuyén dong thang déu)

+0=-Pcosa-Fsina+NsuyraN = Pcos a + Fsin a:

Thay vao phuong trinh trén ta thu duoc:
Fcos a - Psin o - k(Pcos o + Fsin o) = 0 rat ra:
_ tga +k
1-kige
Bai 1.25.

mg = 21,4(N)
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+ D& dang c6 dugc diéu kién dé vat chuyén dong b

A
Y

thang déu 1a: Fcos o = k(P — Fsin o)

A
=>F= k—P (1) N /é
cosa +ksina al | Ao KD

+ Piéu kién dé vat bi nang 1én: Mémen cta F ddi | J P ia/z
v6i truc quay qua J phai 16n hon hoic bang momen ’W/////////////////A
cua P

Ta co: P.g =F(bsina —%.cow) (2)
Thay (1) vao (2) ta co: b.cos a + kb.sin a = 2kb.sin o - k.a.cos o
Bién déi ta thu duoc két qua © tga = % +% 3)

Vay dé nang dugc vat 1én ta can tac dung vao vat mdt lyc F véi goc tdi thiéu 13 o thoa
mén (3)

Bai 1.26.

Dé c6 thé 1at duoc khdi hop thi momen tdi thiéu

cua luc F phai 16n hon momen can lai cia P.

F.b> P.cow(%—%.tana) hay

F zm(g.cow—sin a)
2 b

Bai 1.27

- Chon h¢ truc toa do Oxyz nhu hinh vé.
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- Phan tich lyc: B;N;E;F—ms :

- Khi vat bat dau chuyén dong trén san thi lyc ma
sat tac dung lén vat la lyc ma sat trugt, ta co: Fmst
=k.N (1)

- Khi tac dung lyc nho nhat vao vat dé 1am vat bat

dau chuyén dong, thi vat chuyén dong déu, ta co:

P+N+F+Fps =0 (2)
Chiéu (2) 1én cac truc toa do ta duoc:
+ Trén OX: Fmsx = Px = mg.sina, (3)
+ Trén Oy: N = Py = mg.cosa 4)

A ) g2 2
+ Tren OZ len = Fmsz = FmS - FmSX (5)

Thay (1, 3, 4) vao (5) ta dugc:

1”“mSZA ______ Ims
Frin = mg.\/(k.cosw)2 —sina (6) P, ‘ /
Thay s: m = 100g = 0,1kg; g = 9,8m/s% k = 0,8; ) o"__ X
o = 30° vao (6) ta dugc: Fmin = 0,47 (N) Finin

\4 VA
Hinh chiéu trén (Oxz)
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Bai 1.28

- Phan tich lyc: B;N;E;F—mS

(trong d0: gia cuia phan luc N c6 phuong thing ding
cit mat chan dé cua chiéc but chi) :
- Khi chiéc bt chi bit dau bi quay thi phan luc N a
c6 g4 di qua diém twa B, khi do:

MN/B :O;MF—/B =0, ta co:
ms W ;%’W
Me/g =Ms/g v/p
av3 a mg
Femgo=F=-2
2 93 J3
Dé chiéc but chi khong bi quay quanh diém B thi: F < % 1)
- Bé chiéc but chi bi truot thi theo phuong ngang:
F Z(Fmsn)max = F >k.N =k.mg (2)

-Tu (1, 2) tacod: kamg <

Bai 1.29

- Phan tich luc: P;Ny; No; Fngng; Fnen2

(Xe chuyén dong 1én trén mit phang nghiéng ’\H
nén cac luc ma sat tac dung 1€n cac banh xe la

ma sat nghi, dong vai tro luc phat dong trong

chuyén dong cua xe)

- Vi xe chuyén dong 1én trén mit phang nghiéng —
A I msl

A

(khong bj 1at), ap dung quy tic momen:

+ Pbi véi truc quay qua A:

ME/AZO;M%/AZO;M%/A:O,taCO:

M =M

P/ATYVIN, /A

L .
= Mg.COSOL.E— Mg.sino.H = N,.L

= széMg.COSa—Mg.%.Sina Q)

o;M

+ Pbi voi truc quay qua B: MN—Z/B:O;M =0, ta co:

Fmsn2 /B Fmsnll B
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Mﬁ/B:Ml\Tl/B

= Mg.com.%+ Mg.sino.H = Nj.L
1 H .
= lezMg.COSa+Mg.r.sma (2)

“Tu (1, 2) tacd: AN =Ny~ N, :ZMQ.%.sina

Thay s6: M = 1 tAn = 1000kg; g = 9,8m/s%; H = 0,75m; L = 2,5m; a = 12° ta c0:
AN =1,2.10% (N)

Bai 1.30

- Phan tich lyc nhu hinh vé:

+ Xe tai: P;T;N; F—mS (phan luc cta xe c6 thé phan bd trén ca banh trudce va banh sau)

+ Xe mooc: P5T5NSF s

- Khi xe bit dau bi d6 vé phia sau thi:

+ toan bd trong luc ctia xe don hét cho banh sau, khi d6 phan luc N c6 gia di qua A,
nghia la: M, 5, =0;

+ Pbi véi truc quay qua A, ta co: M, A 2Mp, A Q)

- Xe mooc dang duoc kéo l1én dbc, nén: T >mg.sina

= Mg, o 2Mmg.sino.h (2)
- P6i voi xe tai khi di trén mat duong nam ngang, 3/4 trong lugng cta xe ép 1én céac
banh sau nén trong tam G cua xe bi 1éch vé phia banh sau va cach truc banh sau theo
phuong song song v&i mat ddc mot doan L/4, ta co:

Mg a=Mp /a—Mp /A

:>M5/A:Mg.c05a.%—Mg.sina.H 3)
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- Thay (2, 3) vao (1) ta co:

mg.sina.h > Mg.cosw%— Mg.sina..H

=(mh+M.H ).sin o> %.cow

~ tang > MUA4 (4)
m.h+M.H

Thay $6: M = 8 tAn, m =4 tdn, L = 4m, H=2m, h = 1m, ta c6: tana > 0,4.
Cong suét ctia dong co chi anh hudéng dén su chuyén dong tinh tién cua xe tai, do do
khong gy nguy hiém gi khi xe tai 1én ddc.
Bai 1.31.
Khi chua phanh é4p luc tac dung 1én banh trude 1a N, = %

Khi phanh banh sau, banh sau chiu tdc dung luc ma sat F,,=kN,, ta c6 phuong

trinh can bang momen quanh khoéi tdm cua xe:
d d

N,—=N,—+F_h 1

22 12 ms ()

Tacdé:N1+N2-mg=0 (2) N, o AN,
\ \ mg d + 2kh —

Tu (1 2), N, =— I

u( )Va( ) Suy ra 2 2 d+kh Fms 1) A

D6 bién thién ap luc 1én banh xe trude: —
mg kh

AN =N, =N = i kh

— 480(N)

Bai 1.32.

Phuong trinh chuyén dong cia vat m: P+ N + F—ms =ma

mg—Ncosa—F, sina=0
Nsina—F  cosa =ma

Suy ra:

N =m(gcosa +asina)
F.. =Mm(gsina—acosa)

Biét: F_  <kN

Nén: |gsino —acosa| < k(gcosa +asin o)

A z A A ~ . k + t ,. [N A
Vat bat dau truot 1én trén khi: a=g. ga , voi diéu kién ktga < 1.

1-ktga

Bai 1.33.

Chon tam O lam géc toa do, ta co:
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R
Xo=0,X1=-—
0 1 2

Khdi tim G & trén truc Ox:

mX, —m,X m R
o= 0 1M _ 1 (1)
m-m, m-m, 2
2
Mitkhae Ta-3_h 1 (2)
m S R° 4

T (1) va (2), suy ra: x; =

Vay, khéi tim G & ngoai 001 v& phia O, céch O mot khoang % .

Bai 1.34.

(Hinh 1.21G)

Vi cudn chi khong quay ta c6 phuong trinh can bang
momen quanh truc di qua tdm cudn chi:

F.R=Fr (1)

Cudn chi trugt véi gia tdc a ta cd phuong trinh chuyén

dong tinh tién:
F-F,.=ma (2)
Tu phuong trinh (2) suy ra F =ma + F__thay vao phuong trinh (1):

Hinh 1.21G

F..R=(ma+F,).r véiF, =kmg
Suyra k= _a_
(R-r)g
Bai 1.35.

(Hinh 1.22G)
Phuong trinh chuyén dong tinh tién:

Fcosa—-F,,=ma (1)
Phuong trinh chuyén dong quay quanh truc 0:
F..R-Fr=Iy (2)
72224
Taco:y :% ; 1, = SMR? Hinh 1.22G.

v6i B>0 lahé sb
Tu phuong trinh (1) va (2), suy ra:
F(Rcosa —r
_F( ) 3)
MR+ f)
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_ F(BRcosa +r) 50

(4)
msn R (1 + ﬂ)
Theo (4) thi luc ma sat luén hudng vé bén trai.
Theo (3) thi:

a, Khi cosa = R —=a=0 Luc F c6 gia di qua diém tiép xtuc K. Do @6 khéng gay ra
momen dbi voi K, ¥ =0. Cudn chi dimg cin bang.

. r 2 )
b, Khi cosa > R = a >0 cuon chi chuyén dong sang phai

. r R , X an o
¢, Khi cosa < R = a <0 cuon chi chuyén dong sang trai.

Bai 1.36.
(Hinh 1.23G)
* Goi: m 1a khdi luong cua hinh tru déng chét

khong bi khoét, m; 1a khéi lwong du ctia vat dem

dat vao 16 trong. L,
2
ﬂ( Zj " 5m
Taco: m =———10m=—
7R*.h 8

* Khi g6c o ting thi hinh tru c6 thé truot hodc a[

lan. TIIA00000000000000%

. < A A2 1oy L. X Hinh 1.23G.
- Goi ¢ 1a goc ma ké tir d6 hinh try bat dau truot, n

ta ¢6 phuong trinh chuyén dong tinh tién cua hinh tru:
(m+m,)gsing, =k(m+m,)gcose,
=tang, =k =0,3
- Goi a, 1a goc ma ké tir d6 hinh tru bat dau lan khéng truot:

Mudn vay:

+ Vi hinh tru khong truot do d6 ma Iuc ma sat phai nho hon gia tri 16n nhét cta né
va bang (M+m,)gsina,.

+ D¢ hinh try khong quay thi momen ctia luc ma sat doi véi truc quay di qua 0 khong

vuot qua gia tri 16n nhét c6 thé cia momen trong luc m,g, tuong ung véi truong hop
duong thang 00, song song vé&i phuong ngang.

Vi vay v6i a = a, ta c6 phuong trinh cin bang momen dbi véi truc quay di qua O:

R(m+m)gsine, = z?leg
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om | . . . : 10
Thay m, :? vao phuong trinh trén ta tim duoc Sina, = —

39

* Ta thdy tana, = 0,26 < tana, vi vay khi ta ting goc « thi sy can bang momen quay

bi pha v trudce su can béng truot.

Vay goc nghiéng o cuc dai cia tim van v6i phuong ngang dé cho hinh try vin nim

can bang la sina = =—.
39

Bai 1.37.
Truc1
_|_.1T!_._\.|_.ITI_._ Truc 2
(€0} ¥ sy ——— == — =
1 / 1

Hinh 1.24.

(Hinh 1.24G)

Cac hinh nén chuyén dong tuong ddi v&i nhau kém theo su trugt trir mot diém tai d6

cac van toc dai cua hai hinh nén bang nhau. Ky hi¢u toa d6 cua diém do6 tinh tir dinh cua

non thir 2 1a X,. Tai diém d6 luc ma sat truot tac dong 1€n non thir 2 ddi dau ( hinh

1.24a). Béi vi trude diém doé thi non thir nhat ¢ van tée 16n hon non thir 2, con sau diém

do6 thi nho hon.

Hinh nén thtr 2 s& quay v6i van tde goc khong ddi néu
téng momen cua cac lyc ma sat tic dong 1én né bang
khong. Vi luc ma sat tac dung 1én don vi do dai cua non
la khdng d6i nén momen ciia né ting theo ham bac nhét
tinh tir dinh nén dén day non (Vi canh tay don ting). Tai
diém X, momen cling nhu lyc ma sat sé d6i dau (hinh
1.24b).

Goi H 1a chiéu cao, R 1a ban kinh day cta noén, I, la
ban kinh tai diém X, - T6ng momen cia lyc ma sat bang
khong cé nghia 1a dién tich cia tam gidc va dién tich
hinh thang dugc gach chéo trén hinh 1.24b bang nhau.
BhUMR

4
Tam giac OAB dong dang véi tam gidc OA1B; ta co:

Taco

A P;HS
+F
XL
0 Xd '
Fr------------
a)
AM
02 Xo A x;
Al
N
b) B1
B
Hinh 1.24
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Do @

R
Tu(l)va(2)suyra ry,=—=

N7

Cac van toc dai cta 2 nén bang nhau tai diém X, nén ta c6: @,(R—r1,) =@, r, voi
R

= ﬁ ta duoc:

@, = 2 -, = 0,410,
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Phin 3: PE THI DO CAC TRUONG PE NGHI

D¢ 1: TRUONG THPT CHUYEN TINH HA GIANG

Bai 1. Mot 6t6 cua dich dang leo thang 1én mot qua doi v6i van tée khong doi 1a
2,5m/s. Pdi ¢6 suon ddc 1a mot mat phang nghiéng hop véi phuong ngang mot goc
bang 30° . Trong mat phang thang dtng c6 chira 6t6, ngudi ta bian qua dan phao tir
chan ddc voi goc ban 60° so v6i phuong ngang . Luc ban thi 6t6 cach phao 500m.
Mudn dan bian tring 6t6 thi van tdc cua dan phai 13 bao nhiéu? Cho g = 10 m/s?.
Bai 2. Cho hé théng nhu hinh v&, c6 mdt rong roc ¢b dinh A, mot rong  L£LLLsss
roc dong B va hai vat co khdi lugng m1 va my. Bo qua khdi lugng cua A
day va ma séat.
1) Khéi luong cua ca hai rong roc khong dang ké. Tha cho hé thong

chuyén dong tir trang thai nghi. Tinh gia tdc a2 cta vat mz va luc Q tac

dung 1én tryc cua rong roc A. So sdnh Q vo1i trong luc Q’ cua hé. B
Ap dung bang sé: m1 = 0,2 kg ; mz = 0,5kg; g =10m/s2. Tinh a; va Q ? D mo
2) Khdi lugng rong roc B khong déang ké nhung rong roc A ¢6 khdi luong M1

dang ké; ban kinh ctia A 1a r. Tha cho hé théng chuyén dong tir trang thai nghi, ngudi ta
thiy my c6 gia tbc a = g/n, g 1a gia tdc roi tu do, n 1a mot sé duong hodc 4m (lay chiéu
duong di xudng). Tinh khéi luong ciia rong roc A theo mi, mz va n.

Ap dung sé: r=0,1m.

a) m1 =0,2 kg ; mz=0,5kg; g =10m/s?; n = 5. Tinh m, mémen quén tinh va luc Q tac
dung 1én truc ctia rong roc A? So sanh Q va Q’ do trong luc cua hé tac dung.

b) m1 = 1kg; m c6 gia tri vira tim duoc & trén. Tinh mz dé c6 n = - 5( m; di 1én).

Bai 3. Con éch khdi lvgng m1 ngdi trén dau mot tim van khdi lugng my, chidu dai ( ;
tAm van ndi trén mat hod. Ech nhay 18n theo phuong hop voi phuong ngang mot goc o
doc theo tAm van. Tim van tdc ban dau vo cta con éch dé né nhay tring dau kia cua
tAm van. B6 qua moi ma sat.

Bai 4. Mot luong khi bién doi theo chu trinh Va
dugc bicu dién trén d thi hinh bén. Biét : V2
p1=p3; Vi=1m?, V, = 4m?;

T1=100K va T4 = 300K.

TinhV3=7?
V1
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DAP AN
Caul
Chon hé¢ truc toa do: géc O trung v&i n61 dat phdo, Oy theo phuong thrflng dimng hudng
1én, Ox theo phuong nim ngang. Goc thoi gian 14 t = = 13 lac vién dan dugc bin ra véi
van tde v.
Phuong trinh chuyén dong ctua dan theo céc truc toa do la:
X1 = (vcos60°).t = 0,5vt (1)
V3

va yi= (vsin60%).t — 5t% = - V.t- 5t (2)

Phuong trinh chuyén dong cua 6t6 theo cac tryuc toa do la:
X2 = 500 c0s30° + (2,5.c08300).t = 250+/3 + 1,2543.t  (3)
y2 = 500.5in30° +(2,5sin30°).t = 250 + 1,25.t 4)
Khi dan ban tring 6t thi: x1 = X2 VA y1 = Y.
Suy ra: 5t2 - 2,5.t — 500 = 0 (5)
Giai pjuong trinh (5) ta dugc: t1 = 10,25312451

hodc to=-9,753124512 < 0 loai
Vay van tdc cua dan phao la: tr x1 = X2
Suy ra: 0,5vt; =250+/3 + 1,25+/3.t1 ta dugc v = 88,9747m/s.
Cau 2
1) Khéi lwong cua hai rong roc khong dang ké thi luc cing

day co gia tri T sudt doc ddy. Ta ¢ cac phuong trinh chuyén dong ctia m1 va ma

(chiéu dwong di xudng ). trsise,
{-T+m2g = ms.az @A
2T + ma g= mia; = _m]-%a2
Giai ra ta duoc: a2 = -2a1 = g4m2——2ml
4m, +m,
3m,m, B
Vé. T=m —ar) = 2
2(g 2) 9 4|’T'I2+m1 sz
mz
Q=3T=g¢g om,m, - Q’ = (m1 +m2)g
4m, +m,
_2m. )
Q' -Q-=g (ml—mz) >0.VayQ’ >Q
4m, +m,

Ap dung s6: a2=7,27Tm/s?, Q=4,IN<Q’=7N.
2) Rong roc A c6 khéi luong dang ké thi cac luc cang T bén mz va T” bén mu khéc
nhau. Ta c¢6 phuong trinh:

-T+m2g =maa
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2T +mig=mias = -m1%a2
R |
(T-T)=1Iy= Emraz

Giai h¢ phuong trinh trén ta dugec:

ay= g2 q)
4m, +m, +2m
T=mz(g-a)

T’:%ml(g+%az)

Theo dau bai a» = g/n, ta tim duoc:
m =2my(n—1) —ma(n +% )

Ap dung sb:
a) m=2,9kg ; | =0,0145 kgm?;
Q=352N; Q =36N.
b) a2 =-2m/s?; my=0,133 kg ; T=1,6N, T’ = 4,5N;
Q=mg+T+2T"=39,6N <Q’ = (mz +m2 + m)g = 40,3N
Cau 3
- B6 qua moi ma sat, theo phuong ngang dong luong cua hé éch va van dugc bao toan.
M1VoCoSar + Mavy = 0. ( v&i vy 1a van tdc cta tAm van.), suy ra do 16n van tdc cua van:
Vy = m VoCOS & .
2

- Goi quing dudng éch nhay téi 14 s1 ; quing dudng tAm van chuyén dong lui 14 s».
- Thoi gian éch nhay quing dudng si, ciing 1a thoi gian tAim van di chuyén quéng
dudng sz bang hai 1an thoi gian éch 1én cao cuc dai. Thoi gian d6 la:
_ Vgsina _ 2y sina

g

&1 =t

Pé éch nhay tring van thi ta c: s1 + S = (
Véi s1 = VoCOSax .t va 2 = V.t

2v, sina 2v, sina
—=VoCOSqr . —2—= + ﬂVOCOSOz.O— =/
g m, g
L.
=V, = g

(1+ mljsin 2c
I’nZ
Cau 4

Vi p1 = p3 nén ta co:
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V3 _ T3

T. =100V, (1
vV, T1:>3 s ()

Doan 2- 4 c6 dang mot doan théng nén co dang:

V =a.T +b v6i a,b 1a cac hing s6

+ Khi V = V3, T =100 thi

V2 =2a.100 + b (2)

+ Khi V = V4, T=300thi : V4 =2a.300 + b (3)
+Tu (2)va(3)taco:a=-3/200vab =55
+KhiT=Ts3;V=V3thi V3=

_3_ 100V, 45,5
200

Vay Vs = 2,2m3
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Pé 2: TRUONG THPT CHUYEN TINH LANG SON
Cau 1. Hai xi lanh cach nhiét giéng hét nhau duge ndi v6i nhau béng mot 6ng cach nhiét
c¢6 kich thudc nho, trén dng ndi cé lap mot van K. Lic
dau K déng. Trong xi lanh 1, dudi pit-tong khdi luong M,
chtra mot luong khi 1y tuong don nguyén tir c6 khéi lugng
mol p, nhiét d6 To. Trong xi lanh 2 c6 pit-tong khdi luong
m = M/2 va khong chira khi. Phan trén cua pit-tdng trong

S

hai xi lanh 14 chan khong. Sau d6 van K duoc mo dé khi
tu xilanh 1 tran qua xi lanh 2. Xac dinh nhi¢t do cua khi Hinh 1

sau khi khi d3 can bang, biét rang khi d6 phan trén cua

pit-tong trong xi lanh 2 van con khoang tréng. Cho vi/M = 0,1, véi v 1a s6 mol khi; ma
sat giita pit-tong va xi lanh 1a rat nho.

Céu 2. Mot xi lanh cach nhiét nim ngang duoc chia thanh hai phin nhd mét pit-tong
mong din nhiét. Pit-tong duoc ndi voi mot thanh & dau xi lanh

bang mot 16 xo nhe. O hai bén cia pit-tong déu c6 v mol khi E-WN\NV

li tuong don nguyén tir. Xi lflnh c6 chiéu dai 2{5, chiéu dai cua Hinh 2
10 xo0 luc chua dan 1a €/2. O trang thai ban dau 10 xo bi dan

mot doan 1a X va nhiét do cua khi trong hai phﬁn cua xi lanh 1a T. Sau d6, ngudi ta duc
mot 16 nho qua thanh cua pit-tong. Xac dinh do bién thién nhiét d cua khi trong xi lanh
AT sau khi khi trong xi lanh d4 can bang. Bé qua nhiét luong hip thu béi xilanh, pit-
tong, 10 x0 va ma sat gitra pit-tbng va xi lanh.

Cau 3. Mot chiéc ném khéi lugng M, mit ném nhéan nam trén mat phéng nhén, nam
ngang. Goc hop bdi mit phang nghiéng va mit phiang
ngang cta ném 13 o (Hinh 3). Mot vién bi khéi lvong m

bay véi van tc vo theo phuong ngang dén va cham dan

hdi v&i ném. Xac dinh ti s6 m/M, biét réng sau va cham
mot thoi gian nao do6 vién bi roi trd lai ném dung vao
diém ma né di va cham vi ném trude do.

Cau 4: Mot 6ng chi khoi lugng M duge dit nam ngang

trén mot chiéc ban va dwa vao 2 chiéc dinh cim théng

dung trén ban. Soi chi dai, manh, mot dau quan vao 6ng

chi, con dau kia duogc luén qua mot khe & mit ban va ndi

v6i mot vat nang khoi luong m (Hinh 4). Véi gia tri nao

cia m thi hé cAn bang? Biét dng chi (phan quan chi) c6 Hinh 4
béan kinh r, phan gd ¢ hai dau dng chi c6 ban kinh R, hé

s ma sét giita 6ng chi va dinh 1a p1 va giita ong chi véi

mat ban 1a po.
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DAP AN
Caul
Khi K mg, toan bd lugng khi chuyén qua xi lanh 2.
Ki hi¢u: Ho — dg cao cdt khi trong binh 1 khi K chua mé;
Hva T — d6 cao va nhiét do cot khi trong xi lanh 2 khi K m¢ va khi da
cin bang.

Ap dung nguyén 1i thir nhat nhiét dong luc hoc co:

ng(r ~T,) = MgH, —mgH WL%(H0 _H)

Trudc khi K mé, ¢ xi lanh 1:

P, :%;vo =H,S > MgHo = VvRTo > gH, :ﬁRTO
Sau khi K mé va khi da can bing, & xi lanh 2: gH =~ RT
m

~ 3 Vi, v 1%
Vay: —vR(T -T,)=vR(T,-T)+—(—RT,——RT
ay ZV (T-To) =vR(T,-T) 5 (l\/l - )

Cau 2.
O trang thai dau, luc dan hoi cta 10 so cin bing véi luc tac dong 1én pit-tdng gay
ra boi d6 chénh 1éch vé ap suit & hai bén cua pit-tong.

vRT vRT vRT 1 1
- = —kx =k= -

(3;—x) (|2+x)_ X1 Z4x = -x

Sau khi pit-tong thing, ap suit hai bén pit-tong can bang, do din cua 1o xo bang

khong. Toan bd ning luong tir thé ning dan hoi dy trit trong 1o xo bién thanh ndi ning

2
cua khi, nén: k3 VRAT
2 2
2 —
Vay: AT = X _X Il _3I1 _2x 1-2x
oR 6/, , 3_ | 3(+20@-2x)
2 2
Céu 3.

Goi vx Va Vy 1a thanh phan ndm ngang va thanh phan thang dtng cia van tdc cta
bi sau va cham. Xét hé¢ bi — ném, do ngoai luc tri¢t ti€u theo phuong ngang nén dong
lugng ctia hé bao toan theo phuong nay. Mat khac, vi sau va cham, bi roi trd lai vi tri nd

da va cham vd1 ném trude do nén:
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mvo = (m + M) vy
Ap dung dinh luit bao toan co nang co:
my, m+M , m,

V, +—V
2 2 2’

@)

)

Goi F 1a lyc tuong tac gitta bi va ném khi va cham 1an thtr nhét va thoi gian va

cham la At. Vi khong c6 ma sat nén luc nay c6 phuong vuong gdc voi mat ném.

Ap dung dinh luat 2 Niu ton co:
m vy = F.At cosa
M vx=F.Atsin a

mv,  cosa

Hay: — = 3

Y Mv, sina ®)
Tu (2) va (3) co:

2 ain? H) 2 2
mzngm sin a+mM_3|2n a+M cos’a V2 @)
sin“ o
2 A2
Tir (1) va (4) c6 — =22 E_ 50241
M sin“

Cau 4.

Gia st tim dugc gia tri mp, vdi m > mo thi 6ng chi

bét ddu quay. Khi m = mo, hé can bang:
Fmst = MaN1; Fms2 = H2N2 (1)

Ap dung dinh luat 2 Niu ton cho céc truc 0x, Oy

co:
Fms2—N1=0 (2)
Fmst + N2—P2—T" =0 3)
T =T =mog; P2 = Mg 4)
Xét truc quay tam thoi qua O, co:
T.r — Fmst.l — Fms2.R =0 (5)

Giai h¢ 5 phuong trinh trén ta dugc nghiém: m; =M

y rT
X
0 B
Hinh 5
W+ an)
H,y Rﬂl
r
—— K

R

L r A A 13 L . £ ,
-Véi p, < R’ h¢ can bang véi m < mo. Khi m > mg ong chi quay.

- Néu p2co gia tri tién gan dén /R, thi mo c6 gia tri rat 16n. Khi p2=1/R thi hé can

bang v&i moi gia tri ctia m.

\ £ P A A1 1z o s c e,
- Con néu u, > R thi can bang khong thé bi pha v& véi moi gid tri ctia m.
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Tap chi va tu liéu vat 1y suu tam

Pé 3: TRUONG THPT CHUYEN TINH SON LA

Céu 1.
M6t banh xe ¢ ban kinh R, dit cach mit dat mot doan /
h, quay déu véi van téc goc @. Tir diém A trén banh xe | TR
ban ra mot giot nudc va nd roi cham dét tai diém B, ngay
B

dudi tAm cta banh xe. Xac dinh vi tri diém A va thoi gian
roi cua giot nudc.
Cau 2:

Mot nguoi khéi lugng m dimg & dau xe truot c6 khbi

lugng M chiéu dai L. Nguoi do phai nhdy véi van toc nho nhat bang bao nhiéu va theo
hudng nao dé dén dau kia cua xe truot néu: m

a) Xe trugt dugc gitr chat [ ] M

b) Xe trugt dugc tha ty do trén mat bang
Cau 3:

Mot thanh AB ddng chat khdi lwong m = 20kg dua vao tuong tron nhin dudi goc
nghiéng « . Hé s6 ma sat giita thang va san 1a ¢ =0,6

a) Thang dtng yén can bang, tim cac lyc tac dung B
Ién thanh khi o = 45°

b) Tim cac gia tri & dé thang duing yén khong
truot trén san

¢) Mot ngudi c6 khdi lwong m = 40kg leo 1én thang
khi o =45°. Hoi nguoi nay 1én téi vi tri M nao trén
thang thi thang s& bj truot. Biét rang thang dai | = 2m.
Lay g = 10m/s.

Cau 4:

Mot binh hinh tru kin dat théng dimg, c6 mot pittong nidng cach nhiét chia binh
thanh hai phan. Phan trén chira 1mol va phan dué6i chira 2mol cua cing mét chét khi.
Khi nhiét d6 hai phan 1a To = 300K thi 4p suét ctia khi & phan dudi bang ba lan ap suat
khi & phan trén. Tim nhiét do T cua khi & phan T .
dudi dé pitong nam ngay chinh giita binh khi nhiét
d6 phan trén khong doi 2T
Cau 5:

Cho n mol khi 1i tuong bién doi trang thai dugc T1
biéu dién nhu hinh v&. Cic qua trinh 12 va

2 — 3 biéu thi bang cic doan thang. Qu4 trinh

3 —1 biéu thi bang cong thic:

v
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Tap chi va tu liéu vat 1y suu tam

_n

T =1(3-bV )bV

Trong d6 T1 = 77°C, b 1 hang s6 chua biét.

Tim cong cua khdi khi thyuc hién trong mot chu trinh.
PAP AN:

Céu 1.

Pé giot nudc roi cham dét tai B thi no phai ban ra tir diém A thudc nira dudi va bén

trai cua banh xe

Goi a = AOB, chon h¢ truc toa d0 Oxy nhu hinh v€, ta ¢c6 phuong trinh toa dg cua giot

nudc:
x=v.cosat (V=wR) /

y:v.sina.t+%gt2 A

Khi giot nuéc cham dét tai B ta co:
Xx=Rsina;y=h-Rcosa

i B
()= t= Rsina :tana 3)
@R cosa ) Yv
2
(2),(3):szinata”“+%g(ta”“j —h-Rcosa
(0]

& (g+20’h)cos’ @ - 20°Rcosa —g =0

A'=w'R*+2w°gh+g° >0

2 12 2 2
= cosg = R+\/a) R +§a) gh+g
g-+20°h
2
=sina=+1-cos’a = 1—{w2R+\/w4R2+2wzgh+92]
g+2w°h

a)\/Z(Za)zh2 +gh-w’R* - R\/a)4R2 +2w°gh+g? )

g +20°h

Thoi gian roi:

N \/2(2a)2h2 +gh—a’R* —Rw'R? + 20°gh + gz)

t= -
@ a)zRJr\/a)“Rz+2a)29|h+g2
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Tap chi va tu liéu vat 1y suu tam
Cau 2:
a) Chon hé truc toa do nhu hinh v¢, géc toa d9 tai vi tri ban dau cua nguoi nhay

Phuong trinh chuyén dong cua nguoi theo cac tryc toa do la:
. 1
X=V,cosat; y=v,sinat- 5 gt?

2V, sina
g
Dé ngudi1 d6 nhay dén cudi xe trugt thi:
gL
sin 2«
Hay:v, =V, :JgTasinZa =1= o =45°

Khiy=0=1t,=0;t, =

X=Vv,cosat,=Lov, =

Vay nguoi d6 phai nhay véi van toc nho nhat 13 /gL va v6i goc nhay hop véi xe trugt
goc a =45°

Vy, = V... COS45° =, /%L

i (1)
Voy = Vinin SIN45° = %

b) Pong lugng cua hé theo phuong ngang dugc bao toan khi xe truot dugc tha tu do, vi

vay vén toc theo phuong ngang ciia ngudi 14 vi, ctia xe v2 phai thoa mén:
m
mv,+Mv, =0V, =——V,
M
Trong hé quy chiéu gin véi xe, van téc ciia ngudi theo phuong ngang ciia ngudi la:

V, =V, =V, hay v, = m- M v; (2)

Trong h¢ quy chiéu nay, cac hinh chiéu van toc cua nguoi thod man diéu kién (1) nhu

cau a.
M gL

M+m\ 2

Vay van toc cyc tiéu cia ngudi d6i voi hé quy chiéu gin voi dat:
L M ?
Voin = (Vi +V = ,/% ——+1
(M +m)

Goéc nhay a cua nguoi thod man: tana =

Thay (1) vao (2): v, =

vy, m+M

v, M
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Tap chi va tu liéu vat 1y suu tam
Cau 3:
a) Thang can bang: P + Wl + N—2 +Fmen =0

Foon = N,
Chiéu 1én Ox, Oy (hinh v&):

N, —P 200N
Mat khac:
M. =M

P/A Ny /A

= mg.%.cow =N,.AB.sina

N, =100N =F_, F msn
b) Tinh o dé thang khong trugt trén san:
P
2tan

Ta co: P.%.cosa =N,.ABsina= N, =

P
2tana
Mat khac: F . < uN, = uP
_P

P2tana

ViN,=F  =F,

msn

=> Uz
1 1
> tana>—=—-
2u 1,2
= a >40°
c) bat AM =x
Taco: P+P+N,+N,+Fmnn=0
=N,
N1=P+P1
=M.

R/A N, /A

Chiéu 1én Ox, Oy (hinh v&):

—
_I.I

Mait khac: Mﬁ/A"' M

@mg.ﬁ.coww Pxcosa =N,.AB.sina F msn

=N, P+PX_Fmsn 1)
2 AB

Thang bat dau truot khi: F,, = uN, = (P, +P) (2)
Tur (1) va (2): x = 1,3m
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Tap chi va tu liéu vat 1y suu tam
Cau 4:
Goi p1, V1 Va p2, V2 ;p’1, V’1 vap’a, V72 twong tng 14 thé tich va ap sut ciia phan trén
va phan dudi trude va sau khi thay doi nhiét do
Khi chua thay d6i nhiét do:

plvl — p2V2 — RT 2 5

v, v, ° =V, =SV =V =V, +V =2V,

p,=3p,;v,=2v,

P P .
Mat khac: p, + 3 =p,=3p,= 3 =2p, (P,S : trong lugng va tiét dién cua pittong)

Sau khi thay d6i nhiét d6 phan dudi, pittong & chinh giira:

: .V 5

V, =V, =—=-V

1 2 2 6 1
+ Phan trén nhiét d6 khong doi:

. . pV 6

PVi=PBVy = B V. 5P1

+ Phan dudi nhiét d6 thay d6i tir To dén T:
\Y; v, . vV, T 12 T 12 T

PV _PoVo oy PVo 1 22 1 22y 1

T, T vV, T, 15 " T, 5 T,
Ta van co: pi + S = p'2
< 5 p,+2p, = 12 p. T

5 1 1 5 1 TO
=T= ET0 = 400K
12
Cau 5:
Tur phuong trinh :
T
T=-2(3-bV )bV T
2( ) :>P251(3—bV)va
pV =vRT P a 1
3 T, — opfT :
Hay p = >T,bvR - -Lb2/RV s :
2 2 :
Ta thay P 1 ham bac nhat cia V v6i hé sé a <0. 03 i
D4 thi cia né dugc biéu dién trong hé truc P,V) | : 3
c6 dang doan thang 3—1 (hinh v&) : '
Tur phuong trinh trang thai ing véi cac dang qué ! : >
0 \Y
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Tap chi va tu liéu vat 1y suu tam

trinh ta xac dinh duoc:

T,=2T,V,=2V, p,=p,

T;=T,V;=V,=2V,, p,= 3p,

Chuyén sang h¢ toa do (P,V) nhu hinh vé

A, =pAV = p,(V,-V,)=vR(T,-T,)=-vRT, <0: Khi sinh cong
A.,=0

1 3
A= E( P, + p3)(V2 —Vl) = ZVRTl >0: Khi nhan cong
Vay cong do khi thyc hién dugc trong mét chu trinh:

A=A, +A,+A, =—VRT, +%vRT1 ~ —%vRTl
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Tap chi va tu lieu vat 1y suu tam
D¢ 4: TRUONG THPT CHUYEN TINH VINH PHUC
Cau 1: Mot vat nho truot khong van tde ddu va khong ma sat
tir diém cao nhét ctia mot qua cau c6 ban kinh R bi giir chit
trén bé mat nam ngang ctia mot cai ban (Hinh 1). Khi vt roi

dén ban thi hudng roi tao véi bé mit ban mot goc bang bao

nhiéu?

Cau 2: Ba vong dém nho giéng nhau A, B, C nam yén trén
mot mit phang ngang, nhin. Ngudi ta truyén cho vong A van
tdc vo va nd dén va cham ddng thoi véi ca hai vong B, C (Hinh A BO
2). Khoang céach gitra hai tam ctia cac vong B, C trude khi va Vo

cham bang N 1an duong kinh mdi vong. Cac va cham duoc &

coi 13 hoan toan dan hdi. Xac dinh van tdc cta vong A sau va CQ
cham. Bién luin theo N dé vong A: bat nguoc lai, dung lai, Hinh 2

tiép tuc tién lén.

Cau 3: Mot thanh nhe dugc gin hai vat nho A va B & hai dau c6 khéi lugng 1a ma = 1kg
va mg. Thanh duoc dit trong long mang tron ¢ ban kinh R (Hinh 3), biét AB = R+/2.
Hé can bang khi thanh AB tao véi phuong ngang mot goc

a=15°, bo qua ma sat, lay g = 10m/s?.
a) Xac dinh khéi luong ms?

b) Tim 4p luc ma cac vat A va B tac dung lén mang khi thanh

Hinh 3

cin bang.

Cau 4: Cho hai miéng gb khdi lwong m1 va mz dit chong 1én nhau trugt trén mit phang
nghiéng goc o. Hé sb ma sat giita chung 1a k, gitta m1 va mit phiang nghiéng 1a ki. Hoi
trong qua trinh truot, miéng gd nay c6 thé truot nhanh hon miéng gd kia khong? Tim

diéu kién dé hai vat truot nhu mot vat truot.

Cau 5: Trong mét xilanh cach nhiét kha dai ndm ngang M m M

c6 nhét 1 mol khi 1i twong don nguyén tir c6 khdi lugng 7 72
1

m nho hai pittong cach nhiét c6 khéi lugng bang nhau

va bang M co thé chuyén dong khong ma sat trong Hinh 4

xilanh (Hinh 4). Lic dau hai pittong ding yén, nhiét d6 ciia khi trong xilanh 13 To.
Truyén cho hai pittong cac van toc vi, V2 cing chiéu (vi=3Vo, V2=Vo). Tim nhiét d6 cuc
dai ma khi trong xilanh dat duoc, biét bén ngoai la chan khong.

Cau 6: Trinh bay phuwong 4n thi nghiém xac dinh hé s6 ma sat giita mot mau g voi mat
phang nghiéng, biét ring d6 nghiéng ciia mit phang 1a khong do6i va khong du 16n dé
cho mau g0 tu truot xuéng. Dung cu cho: Luc ké, mau g0, mit phéng nghiéng, soi chi
dua dai.
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Tap chi va tu liéu vat 1y suu tam

DAP AN
Caul
- Trude khi roi khoi qua ciu thi chuyén dong ciia vat 13 chuyén dong tron khong déu,
trude hét ta tim goc o va van tdc v cta vat ¢ thoi diém
no roi qua cau.
- Phuong trinh dong luc hoc cho phuong xuyén tam:

mgcosa - N = ma, = mv?/R

& thoi diém vat roi qua cau thi N = 0 nén:

v2 = gRcosa. (1)
- Ap dung dinh luat bao toan co ning ta c6: mv4/2 = mgR(1-cosa) (2)

- Tu (1) va (2) ta co: cosa =2/3, v= ‘/ZQTR :

- Theo dinh luat bao toan co nang ta co, van toc cua vat khi cham ban 1a vi thod man:
2
mv;

2

- Sau khi ro1 qua cau, vt tham gia chuyén dong ném xién xudng nén thanh phan van

=2mgR > v, =2,/gR.

tdc theo phuong ngang 1a khong ddi. Do d6: veoso=viCOSPp — cos 3 = @ —> pB=74°.

Cau 2

- Vi hé ¢6 tinh ddi xtng nén A chi chuyén dong trén dudng thing ¢ dinh, B va C ¢
quy dao d6i xtimg nhau qua quy dao ctia A. Goi v’ va v, 1a van téc ciia A va B (C) sau
va cham (B va C c6 cung d6 16n van tdc 13 vo)

- Ap dung dinh luét bao toan dong luong ta c6: mv=mv’+2mv,cosa (1)

(Vé6i o 1a goc gitra phuong chuyén dong cua A voi phuong chuyén dong cua B (C))
JER)?—(NR)?  /4—N?

- Do hé c6 tinh d61 xtirng nén ta c6: cosa =

(2)

2R 2
- Thay (2) vao (1) ta c6: v = v’+vo+/4-N? (3)
2 12 2
- Do va cham 1a hoan toan dan hoéi nén ta co6: m;/ = m\2/ +2 m;/f’ 4)
\ \ s ., N?-2
-Tu (3) va(4) taco: vV =v hodc v'= 5 sz

- Néu v’=v thi vo=0 — loai.

* Pé A bat nguoc lai thi v’<O — N < V2 (do dé A va cham d@)ng thoi vao B, C thi N<2
nén 6-N2>0).

* Pé A dimg yén thi v’=0 - N =+/2.

* Pé A tiép tuc tién 1én thi v>0 -2 <N < 2.
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Tap chi va tu liéu vat 1y suu tam

Cau 3

a) Goi G 1a khéi tAm ctia hé hai vat, theo diéu kién can bang thi cac lyc Na, Np, P phai
dong quy tai O nén G nam trén duong thang dimg OH

- Tam gidc AOB vubng can nén géc OAB = géc OBA=45°,
gbc AOH=90-(45+15)=30°.

—AH=R/2, AG=AH/c0s15°=0,52R
—BG=(1,41-0,52)R=0,89R. i s
- Vi G 1a khéi tAm nén AG.ma=BG.ms —>me=0,58kg. P
b) Xét didu kién can bang dbi vai truc quay di qua A:

Mpa=M Ng/A

N
Na 8

o X

< (M, +mz)g.AH =N,R—> Ny =(m, +my)g/2=79N
Xét didu kién can bang ddi voi truc quay qua B ta ¢6: M,,, =M N, /B
< (m,+m;)g.BK =N,R, vé61i BK=GB.cos15°=0,86R — Na=13,6N.
Cau 4
- Goi a1, a2 1a gia tdc ctia cac vat 1 va 2 Na mo N F'm
* Gia st vét 1 truot nhanh hon vat 2, cac luc Fns
tac dung lén cac vat cé chiéu nhu hinh v&. Fms
- Phuong trinh chuyén dong cua hai vat la: P,
-Vat1: P+N+N,+F __+F_=ma, P1
- Vat 2: EZJFN—ZWLF—msszaﬁ2
- Chiéu hai phwong trinh trén xudng mit phang nghiéng ta co:
Foa+ Fos

m

RBsina-F' —F.,=ma —a =gsina—

. . F
Psina+F, ,=m,a, »>a,=¢gsina+—
m2

- Ta thay az>a1, vy miéng gd dudi khong thé truot nhanh hon miéng gb trén.

* Gia str vat 2 truot nhanh hon vat 1, cac luc Fms va F’ms ¢ chiéu nguoc lai. Tuwong tu
N . . F.—-F' . F
tréntaco: a =gsing ——"L—"™ g, =gsinag——"
ml m2

Pé ax>a; thi ki>k. (Cha ¥: Fmsi=ki(mi+mz)gcosa., Fms=kmagcosa)

Tém lai: Néu ky>k thi vat 2 truot nhanh hon vat 1. Néu ki<k thi hai vat cung trugt nhu
mot vat.

Cau 5

- B6i vai pittong (1): luc tac dung vao pittdng theo phuong ngang 1a luc diy F1 nguoc
chiéu v1 nén pittong (1) chuyén dong cham dan déu.
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Tap chi va tu liéu vat 1y suu tam
- Péi v6i pittdng (2): tuong tu, luc day F2 cling chidu v2 nén pittdng (2) chuyén dong

nhanh dan déu.

- Trong qué trinh hai pittong chuyén dong, khdi khi M m M \V2
r . 5 — —
nhot trong xi lanh chuyén dong theo. F1 Vi R,

- Chon hé quy chiéu gin véi pittong (2), van téc cia (1) (2)

pittdng (1) ddi véi pittong (2) 1a:
\E = \7; - \Z — pittong (1) chuyén dong vé phia pittong (2) cham dan rdi dung lai luc to,
sau d6 t>to thi pittong (1) chuyén dong xa dan voi pittong (2) va khi lai gidn no.
- Goi G 1a khéi tam cua khéi khi trong xi lanh lic t<to: khi bi nén, G chuyén dong vé
phia pittdng (2).
- LUc t>to: khi b gidn, G chuyén dong ra xa dan pittong (2). Vay & nhiét do to thi ve=0
—> c4 hai pittong cung khéi khi chuyén dong cung van téc v.
- Dinh luét bao toan dong lugng ta co:

M3Vot+Mve=(2M+m)v— v=4Mv,/(2M+m).

- Pong ning cua hé luc dau: W@n:% M (V2 +V2) =5MV..

- Bong nang cua hé Iuc 6 to la: WdF%(ZM +m)v2.

MVZ(2M +5m)
2M +m

- N§i ning ctia khi: U =l2nRT :gnRT AU zgnRAT =gnR(rmax “T).

— D6 bién thién dong ning: AW=Wa-Wg;=

2
2 Mv;(2M +5m) (do n=1)

-VIAU=AWNén T, =T, +
3R 2M+m

Cau 6
- Méc luc ké vao mau gb va kéo no trugt déu di 1én mit phang nghiéng, khi d6 ta c6: Fi
= kPcosa. + Psina. (1), (F1 1a s chi cua luc ké khi d6).

- Tuong ty, kéo vat chuyén dong déu di xudng ta co: F2 = kPcosa. - Psina. (2).

F-F,
3).
» O

- Trir vé vé6i vé ctia (1) cho (2) ta co: F1-F2=2Psino. — sina =

- Cong vé v6i vé phuong trinh (1) va (2) ta co: cosa = K

+F,
4).
2P )

F1+F2)2—>k F+F

- Do sin2a+cos?oc = 1 néntaco: 1= (Fl — I:2)2 +( =
2P 2kP J4P? — (F, - F,)’

- Céc luc déu dugce do bﬁng luc ké, nén k hoan toan do duogc.
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Pé 5: TRUONG THPT CHUYEN TINH CAO BANG

Cau 1:

Thang duwa vao tudng hop véi san goc « . Biét hé s6 ma sat giita thang véi
tuong 1a: ki = 0,3, voi san 1a ko = 0,4. Khoi tAm & gitra thang. Tim gia tri nho nhét cua
a ma thang khong truot.

Cau 2:

Hai qua cau giéng nhau, treo canh nhau bang hai ddy song song bang nhau. Kéo
hai qua cau khoi phuong thiang dimg vé hai phia véi cling goc o 10i tha ra cing luc.
Coi va cham gitra hai qua cau 14 hoan toan dan hoi. Tinh luc tac dung 1én gia treo.

a. Tai luc bit dau tha cac qua cau.

b. Tai cc thoi diém dau, cudi clia qua trinh va cham gitta cac qua cau.

c. Tai cac thoi diém cac qua cau bi bién dang nhiéu nhat.

Cau 3:

Mot vat khoi luong m dugce ném xién tr mot mat phrfmg ngang. No dat d0 cao
cuc dai la H va tdm xa I1a S. Tinh cong cta lyc ném.
Cau 4:

Mot vién dan c6 khéi luong 100g dang bay ngang véi van toc 500,4 my/s thi
xuyén qua mot qua cau co khdi luong 2kg dit yén trén gia dd & d6 cao 5,1m so véi
mit dt. Qua cau chuyén dong va roi xudng dit tai diém cach gia d& mot khoang 20m
tinh theo phuong nim ngang.

Hay xac dinh diém cham dét cua dan va ti 1& % co nang da chuyén hoa thanh nhiét
ning trong qué trinh dan xuyén qua qué cau. Cho g = 10m/s2
Cau 5:

Mot binh chira khi 02 nén o ap sudt P, =1,5x107 Pa va nhiét do t, =37°C ¢
khéi luong (binh va khi) M, =50kg . Dung khi mot thoi gian, ap ké chi P, =5x10°Pa
& nhiét o t, = 7°C . Khdi lugng ctia binh va khi: M, = 49kg .

Hoi con bao nhiéu kg khi trong binh? Tinh thé tich ctia binh?
(Cho O =16, R = 8,31J/mol.K)
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Tap chi va tu liéu vat 1y suu tam

Caul
* V¢ hinh, déy du céc luc tac dung vao thang
* Néu diéu kién can bang cta thang 13 tong cac lyc bang khong
P+N,+N,+F  +F_,=0
* Chon h¢ tryc toa do 0x; Oy va xac dinh cac lyc theo h¢ truc Fmst = Na,;
Fms2 =P - NB
* Fms1 = KiNa; Fms2 = KoNg
*Ng= —

1+ KK,
*Xét truc quay di qua dau A cta thang: Mp + Fms2 = M N,
* X4c dinh do 16n mémen cta cac luc két qua: tga = %

2

* tg o =11 gia tri nho nhat cia o = 47,4°
Cau 2
* v€ hinh, néu déy du céc lyc tac dung 1én vat, 1én gid treo
*F=T,+T,=>F=T,cosa+T,c08a v6iT1=T:
a. Tai thoi diém bt dau tha 2 qua cau cac luc tac dung vao qua ciu va gia treo duoc
xac dinh theo phuong cua day treo
P2C0Sa = P1COSax = pcosSa voi P =mg
Két qua : F= 2mgcos? o
b. Tai thoi diém trudce luc va tram xéac dinh lac vt qua vi tri can béng
Vi=va=v = (29— cosa)
Luc cang tac dung vao day treo : T =mg(3 —2Cosa )
* Vay, luc tac dung lén gia treo : F = T1+ T2 = 2mg(3 — 2Cos« )
c. Tai thoi diém cac qua cau bi bién dang nhiéu nhét
T1 + T2 = mg vay luc dan hoi tac dung 1én gia treo 1a : F = T + T2 = 2mg
Cau 3
* Vat ném Xién - vat tham gia dong thoi vao 2 chuyén dong

Chuyén dong déu theo phuong 0x voi x = voxt
Chuyén dong bién déi déu theo phurong Oy véi y = % gt +Vo,

* Tai vi tri H vat c6 d0 cao cuc dai vy =0

* Ap dung 2 biéu thirc : Voy - gt =0 = v, = 2gh
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/2h s e an :
*t= |— lathoi gian tu lac ném t&i dO cao cuc dai
g

* £~ 2t 13 thoi gian tir lic ném t6i lc vat cham dét= t- =2 |2
g
S S |g
* Theo phuong 0x : s=v, t' >V, =— =V, =— |—
PRTonS o " " 2\ 2h
A A g A 2 +16h?
* Van toc ném cua vat v§=v§x+v§y:>v§=%g

mv;  s?+16h’ mg

* Cong cua lyc ném: A=
16h

Cau 4

* Ap dung dinh ludt bao toan dong luong : mv, = mv+ MV

* Sau twong tac qua cau va dan la chuyén dong ném ngang. Thoi gian roi la :

t= /Z—h =1,01s
g

* Theo phuong ngang vat chuyén dong déu : v = % =19,8m/s

A LA , ; mv, — MV
* Van toc cua dan sau tuong tac :v=———=104,3m/s
m

* TAm xa cia dan ; S = vt =104,3.1,01=105m
* Pong nang cua dan trude tuong tic K, = %mvg

A < , , 1
dong nang cua dan sau tuong tac : K, = 5 mv?.

A < , . A 1
Dbong nang cua qua cau sau va cham : K, = 2 MV ?
* Phan dong niang cta dan chuyén hoa thanh nhiét nang :
AK =K, - (K, +K,) =11587 17J

* Ti ¢ phan tram dong ning ciia dan chuyén hoa thanh nhiét ning :

_aK

H =93%

0
Cau 5

* Goi m 1a khdi lugng binh rdng thi khdi lugng khong khi trong binh trude va sau 1a :
m=M,-mm,=M,-m

* Ap dung phuong trinh trang thai :ﬂ ="R. Taco: ho_
T u ™m 2 T,m, Vv
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* Bién d6i toan hoc tir cac biéu thirc trén. Két qua 1a :
m. = P2T1(M1 -M 2)
? P1T2 - I:)2T1

thay s6 m, = 0,585kg

* Khoi luong khong khi trude khi dung :m, =m, + (M, —M,) = 0,585 +1=1,585kg
RT,m, RT,m,

* Thé tich ciia binh : V =

Py Pu
* Thay s v = oo 31004985 _ 5 s
1,5x107 x 0,032
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Phian 4: PE OLYMPIAD TRAI HE HUNG VUONG - PHU THQ 2009

MON VAT LY
(Thoi gian lam bai 180 phut)
(Pé gom 02 trang)

Cau 1:

Co 1 g khi Heli (coi 1a khi 1y tudng don nguyén tir) thuc hién mot chu trinh 1 — 2
— 3 —4—1 duoc biéu dién trén gian do P-T nhu hinh 1.

Cho Po = 10°Pa; To = 300K. A"
1) Tim thé tich ctia khi & trang thai 4. Ll :1 e
2) Hay noi rd chu trinh nay gdbm cac ding qua trinh Z :
nao. V& lai chu trinh ndy trén gian dd P-V va trén Po - /R '3
gian d6 V-T (can ghi 16 gia tri bang s6 va chiéu i : T
bién déi cita chu trinh). 0 >

3) Tinh c6ng ma khi thuc hién trong tirng giai doan

cua chu trinh. Hinh 1

Cau 2:
Hai vat c6 cung khoi luong m ndi nhau boi mot 10 xo dat trén mat ban nam ngang.
Hé s6 ma sat gifra cac vat vdi mat ban la p. Ban dau 10 xo khong bién dang. Vat 1 nam
sat tuong.
1) Tac dung mot luc khong d6i F hudng theo phuong ngang dit vao vat 2 va hudng

doc theo truc 10 xo ra xa tuong (hinh 2a). Su

Z k
N
. ~n 2 \ ~ b A /
dung d‘mh luat bao toan nantg lugng, tim dle;u ? 1 jW\M/WWVWWW 5 | F 5
kién v€ dg 1on cua luc F dé vat 1 di chuyén é
d o s e
uge! ‘ Hinh 2a
2) Khong tac dung lyc nhu trén ma truyén
cho vat 2 van tdc vo huéng vé phia tudong (hinh 2b). Vo

D0 cliing cua 16 xo la k.

O

e
nguoc lai 1am 10 xo bi gidn ra. Biét rang vat 1 Hinh 2b

a) Tim dd nén cuc dai x1 cua 10 xo.

SN

b) Sau khi dat do nén cuc dai, vt 2 chuyén dong

khong chuyén dong. Tinh d6 gidn cuc dai x2 cla
10 xo.
¢) Hoi phai truyén cho vat 2 van tdc vo t6i thiéu 1 bao nhiéu dé vat 1 bi 16 xo kéo
ra khoi tuong?
Cau 3:
Mot thanh dong chat ¢ khdi lugng m co thé quay tu do xung quanh mét truc
nam ngang di qua mot dau ctia thanh. Nang thanh dé né c6 phuong thang dung roi tha
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nhe thi thanh d6 xubng va quay quanh truc. Cho momen quan tinh cua thanh dong chat
c6 khdi lugng m, chiéu dai L dbi véi mét truc di qua mot dau cua thanh va vuong gbc
v6i thanh 12 I = mL%3. Tai thoi diém khi thanh c¢6 phuong ngang, hiy tim:

1) Téc do goc va gia tdc goc cua thanh.

2) Céc thanh phéan luc theo phuong ngang va theo phuong thiang dting ma truc

quay tac dung 1én thanh.
Cau 4:

Mot xylanh dit thang dimg, bit kin hai dau, dugc chia lam hai phan boi mot
pittdng ning cach nhiét. Ca hai bén pittong déu chira cing mét luong khi Iy tuéng. Ban
dau khi nhiét do khi ctia hai phan nhu nhau thi thé tich phan khi ¢ trén pittong gép n =
2 1an thé tich khi & phan dudi pittong. Hoi néu nhiét d6 cua khi & phén trén pittong dugc
giit khong doi thi can phai tang nhiét ¢ khi & phan dudi pittong 1én bao nhiéu lan dé
thé tich khi & phan dudi pittong s& gap n = 2 lan thé tich khi & phan trén pittong ? Bo
qua ma sat gitra pittong va xylanh.

HET
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DAP AN
Cau 1:
a) Quatrinh 1 —4 co P ty 1¢ thuan véi T nén 13 qua trinh dang tich, vay thé tich &
trang thai 1 va 4 1a bang nhau: V1 = V4. Sir dung phuong trinh C-M & trang thai
1 ta co:
PV, :%RTI, suy ra: v, =K1

1
Thay s6: m = 1g; pu = 4g/mol; R = 8,31 J/(mol.K); T1 = 300K va P; = 2.10° Pa ta
duoc:
1 8,31.300
T4 2.10°

b) Tir hinh v& ta xac dinh dugc chu trinh nay gdm cac dang qué trinh sau:

=3,12.10"m’

1 -2 1a dang ap; 2 — 3 1a dang nhiét;

3 —41a dang ap; 4 — 1 1a dang tich.

Vi thé 6 thé vé& lai chu trinh ndy trén gian d6 P-V (hinh a) va trén gian d6 V-T
(hinh b) nhu sau:

P(10°Pa) V()
A N
o 2 12,48
\
4

3,12

1}----= i 3 6,24

- >\
0 312 624 1248 M 0

Hinh a

¢) Dé tinh cong, trudc hét st dung phuong trinh trang thai ta tinh dugc cac thé
tich: Vo = 2V1 =6,24.10 3 m?®; V3 =2V, =12,48.10 3 m?®,

Cong ma khi thyc hién trong tung giai doan:

A, =p,(V,=V)=2.10°(6,24.10" -3,12.107°) = 6,24.10*J

Ay =p.V, ln% =2.10".6,24.10°1n2 =8,65.10°J

2
A, =p,(V,-V,)=10°(3,12.107 -12,48.107) = -9,36.10%J
A,, =0 vi day la qud trinh dang ap.
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Cau 2:

1. Bé vat 1 dich chuyén thi 10 xo can gidn ra mot doan 1a: x = % :

Luc F nho nhét can tim ing véi trudng hop khi 10 xo gidn ra mot doan 1a x thi

van toc vat 2 giam vé 0. Cong cta luc F trong qua trinh nay co thé viét bang tong cong

2
mat di do ma sat va thé ning ctia 10 xo: F.x = > + umg.x

Vay: F :%pmg.

2. Truyén cho vat 2 vén tdc vo vé phia tuong.

a, Bao toan co nang:

2 2
mv,~ kX,

+ umgx
5 nwmgx,

2
2umg m

2
X +——X, ——V, =0
m mgY mv
Nghiém duong cta phuong trinh nay 1a: x, = —% + [%j + k‘)
b, Goi X2 la @6 gian cuc dai cua 10 xo:
kx,” kx.,’
21 =pumg(X, +X,) + :
2
X, =x - 2umg _ |[pmg ) mv§ _ 3umg
k k k k
c, Dé vat 1 bi kéo khoi tudng thi 10 xo phai gidn ra 1 doan x3 sao cho:
kx 3 =pmg (1)

Van tdc vo nho nhét 13 ing v6i trudng hop khi 10 xo bi gidn x3 nhu trén thi vat 2 dimng

lai. Phuong trinh bao toan nang lugong:

- Cho qua trinh 10 xo bi nén xi:

2 2
mv,~  Kx,
—= + umgx 2
5 5 Hmgx, (2)
- Cho qua trinh 16 xo chuyén tir nén x1 sang gian xa:
kx,” kx,’
= umg(X, +X,) + 23 3)
2um
T (3) — Xy —x3=—“k J
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; . 3um
Két hgp véi (1), ta dugc: X, = HTQ Thay vao (2), ta dugc: v, = pg,|— .

Cau 3:
1) Theo dinh luat bao toan co nang:

15m
k

mg%:%Ia)z. Thay | :%mLz ta thu dugc toc d6 goc cua thanh: @ = ‘/3Tg :

Céc lyc tac dung 1én thanh gém trong lyc P va lyc N ma lyc ma truc quay tac dung

1én thanh. Mémen ctia luc N déi véi truc quay bang 0

nén dinh luét II Niuton cho chuyén dong quay cta

thanh quanh truc O c6 dang:

M, =ly. Thay I :lmL2 va M, :mg£ ta dugc gia
3 2 Ny

tdc goc cua thanh: y = % :

O

2) Theo dinh II Niuton cho chuyén dong tinh tién:

P+N=mad (1)

Chiéu phuong trinh (1) 1én phuong ngang:

L
N, =ma, =ma, :ma)"‘E

Thay gia trj téc d6 goc tim duoc & phan 1 vao ta tim dugc thanh phan ndm

ngang cua lyc ma truc quay tac dung lén thanh:

N, =3mg/2.

Chiéu phuong trinh (1) 1én phuong thiang dimg:

L
P-N, =ma, =ma, :myE

Thay gia trj gia téc goc tim duoc ¢ phan 1 vao ta tim duoc thanh phan thing

dimg cta lyc ma tryc quay tac dung 1én thanh:

N, =mgl4.

Cau 4:
Luong khi & 2 phan xylanh 1a nhu nhau

m_ PV, PV, PV, PV,
nu T T T T,
ViV, =nV, nén P, =nP,

Theo gia thiét: V. =V, / n, suy ra:

V1, P1

V2, P2
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L 1)

L_y,
T,

.

, P,

Pé tinh —% ta dua vao cic nhan xét sau:
I:)1

1. Hiéu ap lyc hai phan khi 1én pittong bang trong luong Mg cia pittong

(le - Pl‘)S: Mg = (Pz - Pl)s
P,~P, =P,—P=(n-1P,

P, =P +(n-1P, 2)

2. Tir phuong trinh trang thai cua khi 1i tudng & phan trén cia pittong:
. -V,

PiVi=P1V1 —P =P, 71

1
Thay vao (2), ta suy ra:

P, V,
=1l+(n-1)-—+
( )V

1

(3)

1

3. Détim —= ta chu y 13 tong thé tich 2 phan khi 1a khong doi:

1

Vi+V; = V17+V27

v1+5=v1'+nvl' - A1
n Vi n

Thay vao (3) ta duogc: 52,:1+(n—1)l: 2n—1
P n n

1

'

5 2n—-1=3.

—2:n—:

Thay vao (1) ta c6 két qua: T ,
1 1

HET
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