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Loi néi dau

Khoa hoc mudén mau, tri tu¢ bao gio ciing dugc danh gia ¢ tam cao nhat. Boi tri tué
chinh 1 cam htng cua 1ong dam mé, nhiét huyét va su sé chia. Trong Vat 1y han d6 1a linh
vuc ma su thach thirc voi tri tué nhan loai ndi chung va nhitng nha Vat 1y né riéng chira dung
nhiéu chong gai nhit. Diém lai nhimg nha khoa hoc cho déng goép nhiéu nhit, anh hudng
nhiéu nhét, ndi tiéng nhat khong thé thiéu nhitng nha vat 1y thién tai tir c6 chi kim. Cho du 1a
thién tai hay vi dai, hodc mdt nha vat Iy voi mot cai 4o so mi binh thuong di trén phé, hay
tham chi 1a mot gido vién vat ly dong vai tro nhu mot “thay tu” giang vat 1y cho céc hoc sinh
ctia minh thi ho déu co chung mot dac diém - niém vui khi dugc 1am vat 1y, su sé chia cac y
thuong ma ho gdp phai; va hon thé 1a tat ca ho déu trai qua mdt thoi hoc sinh nhu chinh cac
hoc sinh ctia chiing ta vay. Tét ca ho it hay nhiéu di ting tran tré vé mot van dé nao do, cho
du ngay tho dén vi dai, dién rd dén 1am nguoi khac phai phat cau, hay don gian chi la nhiing
van dé, bai toan & mirc do phd thong ma khong phai lac nao cau tra 16i ciing 14 thoa dang.

Khoa hoc no6i chung hinh thanh trén co s& cta su sé chia cac ¥ tudng, niém vui cua
mot y tudng mdi, mot khia canh moi1 dugc phat hién. Vat ly cling vay, & moi cép do tat ca
chtng ta déu da tao ra nhimg san choi cho riéng minh. Gi6i han trong cac hoat dong cua vt ly
pho thong, chiing ta di co cac cude thi & cp trudng, cip tinh (thanh phd), cip qudc gia, khu
vue va qudc té. Ching ta dd c6 nhimg nd luc rit 16n trén con duong tim dén niém dam mé, va
khi phach ctia mot nguoi yéu vat 1y ctia chinh chiing ta bang cach tao ra cic cudc giao luu
bang hiru. Giao luu cac truong phd thong trong tinh; giao luu ciia cac hoc sinh chuyén céac
tinh v6i nhau; hay giao luu cta cc trudng phd thong trong va ngoai nudc dudi nhidu tén goi
khéac nhau va nhiéu hinh thuc giao luu nira. Tét ca déu hoat dong trén co so siét chat tinh doan
két, ndi rong vong tay, va chia sé cac ¥ tuong, kinh nghiém trong hoc tap va 16i séng. Trong
khuén kho ciia Trai hé Hing Vuong chiing ta da ¢ ging rat nhiéu trong duy tri va phat huy
tinh tich cuc mang trén minh cac y nghia do.

Gop phan 1am cho cac hoat dong giao lwu cac truong THPT chuyén trung du, mién nai
phia Bic y nghia, da dang, va phong phu hon. Trai Hé xin bién tdp mét sé cac bai viét, dé thi
clia cac tac gia, cac truong chuyén ciia cac tinh thanh mot tap Ky yéu Trai hé Hung Vuong lan
thir sau - 2010. D6 thuc sy 1a nhitng dong gop tAm huyét, su sé chia mang tinh cong dong ma
bat ky nguoi yéu Vat 1y néi riéng, khoa hoc néi chung nao ciing dong ¥ 1a can thiét. No thuc
su ciing 1a tai liéu tham khao thiét thuc cho hoc sinh néi chung, nhitng ngudi yéu va mudn tim
hiéu sau hon vé vt Iy pho théng noi riéng. Ky yéu sé con hitu ich hon néu c6 thém nhimng bai
viét dong gdp vé cac hoat dong bén 1& va nhirng kinh nghiém chia sé trong giang day. Mong

mudn nay xin danh lai cho tip san & cac lan sau.
Ha Ngi thang 7/2010
BAN BIEN TAP



Phin 1: CAC BAI VIET - TRAO DOI 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 Bui Tuéin Long
Truwong THPT chuyén Hung Vwong Phu Tho
(Bai viét c6 sir dung mét sé tw lidu ciia dong nghiép)
I. Dit vén dé:

Dinh luat bao toan nang lugng 1a mot trong nhirng dinh luat ding dén nhét cua
vat 1y hoc - ma cho dén nay cac nha khoa hoc van thiy n6 dung trong nhiing diéu kién
ngit nghéo nhat trong phong thi nghiém.

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

Sau déy t6i xin gi6i thiéu cung dong nghiép mot sé bai toan tinh dién c6 thé giai
bang phuong phap dung cac dinh ludt bao toan.

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

Dién tich Q dugc phan bd déu trén mot mit cau kim loai ran tuyét ddi v4i ban
kinh R. Hay xac dinh lyc F tdc dung lén mdt don vi dién tich ctia mét do tir phia dién
tich con lai.

Gidi:

Theo diéu kién mit cau ran tuyét d6i nén ban kinh thuc cia né khong thé thay
d6i. Tuy nhién chung ta hiy tudng tuong rang do lyc day cua cac dién tich cing déu,
ban kinh mit cau tang 1én chut it, cu thé 1a mot lugng v6 cung nho 6R. Mat cau tich

dién co tinh chat cia mét tu dién — nd gitt nguyén dién tich ma nguoi ta truyén cho no.

Dién thé cua mit cau lién hé vdi dién tich ciia nd béi hé thic: V = dmee R - Mat khac,
0

theo dinh nghia dién dung ta c6 V = Q/C, suy ra C = 4negoR. Nang luong cua tu dién
nay W = Q%2C = Q%(8me&,R). Nhu vy khi ting ban kinh mit ciu, ning luong nay
giam mot lugng:

o’ o’ _ O’0R

AW=W-W’= 8mee R i 8mee, (R + OR) B 8mee ,R(R + OR)

Theo dinh luat bao toan ning lugng, d6 bién thién ning lugng nay bang cong
toan phén A do luc drfly tinh dién gitra cac yéu tb riéng r€ cila mat cau thuc hién. Goi F
1a lyc tic dung 1én mot don vi dién tich, ta c6: A = F.4nR*.6R. Do do:
O’6R
8eeyR(R + OR)

F.4nR*.6R = . Tir day lwu ¥ rang SR.<< R, ta tinh duoc:



2
F= e
Bai 2:

Hai vt ¢6 kich thude nho, khoi luong m; va m, , mang cac di¢n tich cung diu
q: va q; ndm cach nhau mot khoang a trong chan khéng. Hay tinh cong cua luc dién
truong khi tha dong thoi ca hai dién tich cho chung tu do chuyén dong. Xét truong hop
cac khdi luong bang nhau va trudng hop cac khdi lugng khong bang nhau.

Giai:
a) Truong hop khoéi lwong cdc hat bang nhau:

Do luc twong tac nhu nhau, gia toc cac hat nhu nhau. Chung dong thoi duogc tha
ra, nén cac dién tich luoén dbi ximg qua khoi tim chung, nim chinh giita doan a ban
dau.

Goi x 1a cac khoang cach tirc thoi tir mdi dién tich dén khdi tdm. Cong dich

chuyén moi dién tich di ra dén vo cung béng:

0

_ 949
8re,a

1

X

4 = J"Fdx_qlqz J" _ 949
dre, (2x) 16;{50

al2 al2
Suy ra cong toan phan cua luc dién truong khi cho ca hai dién tich dong thoi chuyén
dong ra xa vo cung bang:

A=4+4, =24, =D
dme,a

b) Truong hop cdc khoi wong m,, m, khdc nhau:
Khi d6 gia tdc cta hai vat 1a khac nhau. Tuy nhién theo dinh ludt bao toan khéi

tam:
m,x m m
mx, + myx, = x, =——L= x =(x, +x,) Z_ = 2]
m2 ml +m2 ml +m2
m
\ — 1
va X, = [,
m, +m,

voi | ka khoang céch tirc thoi gitra hai dién tich.
Goi khoang cach ban dau tir khdi tAm dén cac dién tich 13 a, va a,, ta co cong dich
chuyén dién tich q, ra xa v6 cling bang:

_ 0ng [ _4q4, m, 1
Al‘fdel_ 192 sz 192 2 0
b dre, m, +m, 4re, m +m, a

Tuong tu cong cho dién tich qa:

4 = a9, m l
dre, m,+m, a

Thé ning twong tac ban dau giita hai dién tich duoc chuyén hoan toan thanh

cong cua hai dién tich ra xa vo cung:
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Nhéan xét: du cho mot hay ca hai di¢n tich ctia hé dich chuyén ra xa vO cung thi
cong cua lyc dién trudng ciing chi bang thé nang cua mot dién tich nay trong dién
truong ciia mot dién tich kia khi ching cach nhau mot khoang r.

Bai 3:

Mot tdm co hé“mg s6 dién moi € =3 nam gilta hai ban cua mot tu di¢n phfmg,
choan hét thé tich cua tu dién. Ty dién dugc mic vao mot nguén co |
suat dién dong U = 100V qua mot dién trd. Sau do tam dugc diy ra ——————
khoi ty dién that nhanh, dén muc dién tich trén ty dién chua kip bién :

thién.

Hoi phan ning luong toa ra trong mach sau d6 duéi dang nhiét

béng bao nhiéu? Biét dién dung cua tu dién khi chua c6 dién méi la Cy = 100uF.
Giai:
Khi vira danh bat tim dién moi ra khoi tu dién, dién dung cua tu dién con béng
Co, nhung dién tich trén tu va 1a q, = CE = £ C,U. Do d6 ning lugng cua tu dién ngay
sau khi dién méi bi danh bat bang:
_(eCU) _ecU?
'2G, 2

Sau d6 dién tich cua tu con lai: g, = CoU dé phu hop voi dién dung méi, nén cd6 mot
dién luong Aq = q: — q, chay qua ngudn ngugc chiéu lyc la, do d6 ngudn tiéu thu mot
cong:
A4 =AqU =(q,- ¢,)U =(¢- HC,U?
d6ng thoi nang lugngena 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

W,

khi day tim dién moi ra ngoai:
(e’-DCU*
2

_(e-)’CU* _

O=W,-W,- Ad= (¢- DCU’ ==

Mot 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 hat gifra hai ban tu?
Goi y gidi:
Bai todan nay chung ta ap dung nhu bai toan 1.

- Tinh ning luong ban dau cia tu (W).



- Gia str kéo hai ban tu ra xa nhau mét khoang rat nho x
- Tinh nang lugng cua tu khi da dinh chuyén mot doan nho x (W’). Do chénh
1éch niang luong & hai vi tri AW = /W’ — W/ chinh bang cong dinh chuyén hai
ban tu ra xa nhau mot khoang x va bang coéng can cta luc hut giira hai ban tu.
- Tir cac két qua trén ta tinh duoc: F.x = AW
Bai 5:
Mot tAm déng day b dugc dua vao mot tu phéng co dién tich |

ban 1a S. Chiéu day tim ding bang ntra khoang cach giira cac ban.

a) Hoi dién dung sau khi dwa tim déng vao?

b) Hoi cong thuc hién khi dua tim dong vao? Tam bi hit vao \
hay phai day n6 vao?
Goi y giai:

Khi dua tim dong vao gita hai ban tu ta dugc bd 2 tu ghép ndi tiép. Hoc sinh dé
dang tinh dugc dién dung cua b tu nay. So sanh nang lugng cia tu ghép ndy véi nang
lwong cua tu ban dau (chua dua ban dong vao) chiing ta s& tinh dugc cong thuc hién dé
dua tAm dong vao, va s& biét duoc tim dong bi hut vao hay phai diy né vao (chd y:
moi vat déu co xu huong tdn tai véi trang thai c6 muc nang luong thép nhat - muac bén
vitng nht).

Loi két:

Trong khuon khé mot vai trang viét khong thé noi hét duoc cac van dé. Tuy
nhién chung t6i hy vong rang da cung cap duoc mot sd bai tip cho cac em hoc sinh va

cac thiy gido dé tham khao. Mong dugc sy gop ¥, trao ddi clia cac ban.



A.2 MOT SO KIEN THUC NANG CAO VE CO HQC VAT RAN

I. BO TRQ KIEN THUC TOAN.
1. Tich c6 hwong cua hai vecto:

c =axb la mot véc to cod

- Phuong vudng goc véi mit phang chira (ab).

Tran Vin Hung

Trieong THPT chuyén Bic Giang

- Chiéu tuan theo quy tic dinh dc: quay cai dinh dc theo chiéu tir a dén b thi chiéu

tién cua cai dinh oc la chiéu cua c.

- D¢ 16n |d =ab.sina =dién tich hinh binh hanh OADB.

-Néua // pthi c =0

2. Momen cua 1 véc to.

Momen cta V ddi v6i diém O 1 tich ¢6 hudng
cua ban kinh r véi véc to V :

ky hi¢u : M (V) =rxVv

- C6 phuwong L mit phang chtra r va V
- C6 chiéu dugc xac dinh theo quy tac dinh dc.
-C6d616n M =rV.sina =V.dvésid = OH (d: 1a
canh tay don cuaV )
Tinh chét:
+Néu Vv / r thi M (V) =0
£ MV +V) =M (V)+M (V)
+ M (W) =AM _(V,) A lahingsbd
+Néu V,+V,=0 = M_(V,+V,) =0

II. CO SO LY THUYET VE VAT RAN
1. KHAI NIEM VAT RAN

(W]N]

o
a

- Vat ran tuyét d6i 1a vat ma khoang céach gitta 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 1a hé chét

diém lién két chat ché voi nhau.
- Khai niém vat rin chi la tuong ddi.
2. LOI {CH CUA KHAI NIEM VAT RAN

- Pé nghién ctru mot hé chit nao ddy, ta phai dic trung chuyén dong cua timg diém

cua hé, diéu nay khién ta phai dung cham dén mot so rat nhiéu thong s6 dan dén nhiing

phép tinh rac rbi kho gd.



- Néu hé dugc xem nhu vat ran, sb thong ) phai tinh dén tré nén vira phai: Nhiéu nhat
1a 6 thong s 1a du xac dinh chuyén dong cua vat rin hodc ctua hé quy chiéu gin véi
vat ran.

- Trong nhiéu bai toan ¢ thé coi van rin nhu mot chét diém.

3. CAC DANG CHUYEN DONG CO BAN CUA VAT RAN

- Chuyén dong tinh tién.

- Chuyén dong quay xung quanh mdt truc cd dinh.

- Chuyén dong song phang.

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

4.1. Céc chu y vé dong hoc va dong luc hoc vit rin:

<> Céc dai luong o, @o, m, y 1a dai lugng dac trung cho chuyén dong quay cua vat

ran. Trong mdt hé quy chi€u, w c6 gia tri nhu nhau véi cac truc quay bat ki song song

v6i nhau.
X Cac dai luong «,;a,;a;v chi dac trung cho mét di€m trén vat ran.
> Gitra chuyén dong quay cua vat ran va chuyén dong tinh ti€n c6 cac dai lugng

vat li tuong duong nhau: [1]

> Céc dai luong lién quan dén chuyén dong cia mot chat diém (hay chuyén dong
tinh tién ctia vat rdn) duoc goi 1a nhimng dai lwong ddi.

X2 Céc dai luong lién quan dén chuyén dong quay cia mot vat ran quanh mat truc

duoc goi la nhiing dai lwong goc.

Cdac dai luong dai: Cac dai lwong goc:

- Gia tdc. - Gia tdc goc.

- Van tbe. - Van tbe goc.

- Luec. - Momen luc.

- Bong lugng. - Momen dong luong.

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

< Dinh Iy phan bé van tdc:

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 toc gbc quay cua vat ran trong
hé quy chiéu O. Hé thirc quan trong giita cac van téc ciia A va B cia vt ran tai mot
thoi diém cho trudc 1a: v, =v, +0” 4B (1)

4.2. Pic diém cia lwe tic dung 1én vat rin

<> Luc tac dung 1én vat ran thi diém dit 1a tuy ¥ trén gia.

< He¢ lyc tac dung 1én vatran (E,, F,, Fj-..) c0 thé tim duoc hop luc hogc khong

tim duoc hop luc. Can phan biét hop luc va tong véc to cac luc.



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

THI1: Vit chi chuyén dong tinh tién gidng nhu mot chat diém. Trong trudng hop nay
hé lyc twong duong vd1 mot luc duy nhat dat tai khdi tim va téng cac lyc cling 1a hop
luc.

TH2: Vat chi quay quanh mét truc di qua khdi tdm. Trong trudng hop nay hé luc
trong duong v6i mot ngau luc ma nhu ta da biét khong thé tim duoc hop luc cua né.
Vi hé luc khong c¢6 hop luc nén ta phai noi la téng cac lyc tdc dung vao vat bﬁng 0,
con téng cac momen luc ddi voi mot truc di qua khdi tam thi khac khong va do do vat
chi quay quanh khéi tAm dung yén (néu luc dau vat dimg yén).

TH3: Vit vira chuyén dong tinh tién, vira quay quanh khéi tim. Trong trudng hop nay,
hé luc tuong duong véi mot luc dat tai khdi tAm va mot ngau luc. Do dé, luc tuong
duong dat & khoi tim khong phai 1a hop lyc ma chi 13 tong céc lyc.

Cich xac dinh tong cac lwc: Sir dung cac phwong phap:
+ phuong phap hinh hoc. Gia sir vt ran chiu ba
lyc dong thoi tac dung 1d f,, , va f,(H.4.2a). Ly mot
diém P bt ki trong khong gian 1am diém dit cua lyc, ta vé

cac lyc g, F', va F', song song, cung chiéu va cung do

16n v6i cac lue g, p, va f, (H.4.2b). Dung quy tic hinh

binh hanh ta tim dugc hop luc cuia hé luc déng quy 1_5'1 , .

f:vz va ,- Hop luc nay la téng cac luc cua hé luc f:l , f:z b) &

Va .

+  Phuong phap dai s6: Chon mot hé truc toa do Pé-cac (Ox, Oy) nam trong mat
phang ctia vat rdi chiéu cac luc F,, F,, F, lén cac truc toa do. Tong clia cac luc 1a mot
luc F, co hinh chiéu 1én céc truc toa do bﬁng téng dai s cta hinh chiéu cua cac luc f:l

, F, V& |, lén céc tryc do:
Fy=Fi+ Fo + F3. = XFi..
Fy,=Fy + Fyy + F3y = 3Fj,.
Tém lgi, tong cdc lwe la mét lwe chi twong dwong véi hé lwc vé tic dung giy ra
chuyén dpng tinh tién cho vit rin ma thoi.

4.3. Biéu thirc vécto mémen lwe dbi véi mot truc

quay. [1]

Hinh 4.3



Biéu thuc cia momen lyc doi voi truc quay A duge viét dudi dang vecto nhu sau:

—

M =:" F,, trong do, f:t 1a thanh phan tiép tuyén cua luc F VOi quy dao chuyén dong

-

ctia diém dat M cia vecto luc, con P = OEVI 1a vecto ban kinh cua diém dit M (H.4.3).
Theo tinh chat ciia tich c6 huéng clia hai vecto thi ba vecto |, f, va pp tao thinh mot
tam dién thuan. Theo do, vecto momen j; c6 phuong vudng goc véi mat phang chira
L VA |, tic 12 c6 phuong cua truc quay A. Vi thé momen luc 1a mot dai luong goc va
duoc biéu dién béng mot vecto nam doc theo truc quay (vecto tryc).

Néu chon chiéu dwong cho truc quay (phu hop véi chiéu dwong cua chuyén dong
quay) thi momen luc 1a dai luong dai s6. Momen luc c6 gia tri duwong néu vecto M
cung chiéu véi chiéu duong cua truc quay va nguoc lai.

SGK chi trinh bay momen luc nhu mét dai luong dai sé gidng nhu da trinh bay van tdc
gbc va gia toc goc.

4.4. Pinh ly Steiner vé Momen quan tinh khi chuyén truc quay.

Xét voi truc quay A song song véi truc quay Ag qua khoi tdm G cila vat rin, chung
cach nhau mdt khoang d. Khéi lugng vat ran 12 M, md men quan tinh cta vat ran d6i
v6i truc quay A 1a I duge xac dinh qua mé men quén tinh I d6i véi truc quay Ag
[=1+Md* (4.4)

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

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

4.5.1. Trong truong hop tong quat, khi chiu cac luc tac dung, vat rin vira chuyén dong
tinh tién vira quay quanh khdi tam.

Dé tim gia toc , cta chuyén dong tinh tién (cling 1a gia toc , cta khoi tAm), ta ap

dung phuong trinh: ~ Xp =m,, (1)
hay: 2F,=ma, va JF, = ma, (1.b)
Pé tim gia toc goc clia chuyén dong quay quanh mot truc di qua khdi tm, ta ap dung
phuong trinh:
SM =157, )
hay: IM = Iy (dang dai sb).

4.5.2. Piéu kién can bang tong quat chi 1a trudng hop riéng cua hai phuong trinh (1) va
(2)khi ; = o va ; =0- Néu ban dau vat dung yén thi vat tiép tuc dimg yén. Ta c6
trang thai can bang tinh.

Can chu v 13, khi vat & trang thai can bang tinh thi ¥ M = 0 khong chi d6i véi tryc di
qua khéi tAm, ma ddi v6i ca mot truc bat ky.
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4.5.3. Bbi v6i mot vat ran quay quanh mdt truc ¢ dinh thi chuyén dong tinh tién cua
vat bi khir bdi phan luc cua truc quay.
4.6. Ning lwong ciia vat rin.
4.6.1. Thé nding ciia vit rén:
Xét vi vat ran tuyét doi, trong trong trudng co gia toc g, Z 1a do cao cua khdi tam G
tinh tir mot mbc nao do, vat ran c6 thé nang bang thé ning cta khdi tAm mang tong
khéi lugng ctia vat ran: U = MgZ. (4.5.1)
4.6.2. Déng néng ciia vt rin:
- Khi vat rin quay xung quanh mot truc quay cb dinh A: K = L,.0” (4.5.2)
Chua ¥: Néu truc quay A khong qua khdi tdim G, can xac dinh I, qua I boi dinh 1y
Steno (4.4)
- Trudng hop tong quat: K = Ie.o® + M.V
"Péng ndng toan phan ciia vt rdan bang tong dong néng tinh tién ciia khéi tim mang
khoi lwong cia cd vit va dong ndng quay cia 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 1a lyc thé, thi co nang E cua hé vat ran duogc
bao toan: K + U = const.
Néu trong qua trinh bién ddi cua hé tur trang thai 1 sang trang thai 2, c6 luc ma sat, luc
can... tdc dung ma ta tinh dugc cong A cuia cac luc éy thi c6 thé ap dung dinh luat bao
toan nang luong dudi dang: E,_E, = A.
4.7. Bai toan chuyén dong lin khong trugt

Xét mot banh xe ¢6 ban kinh R c6 4
tam C dich chuyén trén mit dat nam
ngang cd dinh trong hé quy chiéu O, tat ca
luén ludén nam trong mat phang thang
ding.

Goi diém A la diém ti€p xuc ctuia banh xe

v&i mit dat ¢ thoi diém t. 0

v

C6 thé phén biét ba diém ¢ noi tiép xuc: A= A= Ax

o Piém As cta dit ¢b dinh trong HQC O.

. Diém Ar cta banh xe, khi banh xe quay thi ¢ thoi diém sau ddy diém nay khong
tiép xtic voi dat nira.

. Piém hinh hoc A xac dinh chd tiép xtc.

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

° Van toc ctia diém Ag cua dat rd rang 13 bang khong.

o Van téc cua diém hinh hoc A bé'mg van toc cta tim C cta banh xe vi C va A

ludn trén cing mot dudng thing dung.
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o Van tdc ctia diém Ag cta banh xe thoa man: VAR =?C +w’ CA
Van tdc V4, got la van tdc truot ctia banh xe trén mat dat (chu y mat dat 1a cb dinh).
Banh xe goi 1a 1an khong truwgt khi v, =0.

Diém Ay ctia banh xe tiép xuc voi mit dat khi d6 co van tée bang 0 & thoi diém
tiép xuc. Trong nhirng diéu kién ndy moi viéc xdy ra nhu 13 giita hai thoi diém gan
nhau t va t + dt banh xe quay quanh mot truc qua A va vudng goc véi mit phang xOy,
truc nay dugc goi 1a truc quay tirc thoi cia banh xe. A goi 1a tdm quay tie thoi.

Khi lan khong trugt, co6 cac hé thuc lién hé: v = wR; quang duong dich chuyén duoc

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

Bai 1. Khao sat chuyén dong ciia mét vanh tron trén méit phing
Mot vanh tron manh ban kinh R khéi lugng M
phan bd déu. Trén vanh & mat trong co gén mot vat nho
khéi lwong m (hinh v&). Kéo cho vanh lin khong truot
trén mat ngang sao cho tdm ctia vanh c6 van toc vo. Hoi
vo phai thoa man diéu kién gi dé vanh khong nay 16n?
Luc tac dung 1én vanh dé kéo vanh chuyén dong voi van tdc khong ddi (nhu gia thiét)
khong c6 thanh phan thang dimg?

Bai gidi

+ Khi m & vi tri bat ki, luc tac dung vvélo mcodPvaF Q4

luc ma vanh tac dung vao m. Co6 thé phan tich lyc F

thanh hai phan: N c6 phuong tring véi ban kinh vanh \
tron, chiéu hudng tam, O c6 phuong tiép tuyén véi YpOUTRNTT?
vong (hinh v¢). /
Dinh luat II: Mma =P+0+N (1)

Chiéu (1) theo ¢ vatheo § [T.00077%0 o

+Thanh phan Iyc F tac dung vao m theo phwong thang dung: F,= Qsina - N cosa. (3) .
Tu (2) va (3) ta co:

2

2
. v v
F, =Psin’ a - 0 - Pcosa |- cosa =P - g

cosa |

2
(Fy)max khi oo = 0 vat ¢ vi tri cao nhat, F, huong xudng véi (Fy)max =P - % .

Theo dinh luat III lyc tac dung tor m vao vanh M ¢6 phuong nguoc véi Fy, (F,” huéng

xubng):
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2
mv,

(Fy) max = = (Fy)max = — -P . Vanh khong nay 1én khi:

2

(F).  <Mge 0. p<Mg= v, <
R

v/ max

1+ﬂ
M

gR

Bai 2. Khdo sdt chuyén dgng ciia khoi tru trong twong tac véi hai mdt phing

Mot hinh tru c6 khdi M duge bo tri thanh co hé nhu hinh v&, hé s ma sat cua
hinh try véi mat phang ngang 1a w,, voi mat phiang ngang 1a w, mit phiang ngang
chuyén dong déu vé phia trai, can phai tic dong vao mit phang ngang mét luc F nho
nhét 1a bao nhiéu dé xay ra diéu trén.
Loi gidi:
Hinh tru c6 hai kha ndng quay hay khong quay.
Gia st tru quay:

Khi mit phang ngang chuyén

5 anpha
dong déu thi try quay déu va gia
tdc cta khéi try bang khong -
Ta c6: + Tong céc Mor,nent luc fiéi F2 ::( Mg
:)Ifn truc quay qua khoi tdm bang o F"«;'_—tm__
Fi=F,=F
+ Theo phuong ngang:
Nsina - F, cosa -F; =0 (1)
+ Theo phuong thang ding:
N; — Mg — Nycosa - Fosin o =0 (2)
_ sin o
Rt gon biéu thirc ta thu dugc: ~ l+cosa 3)
N, =Mg+N,
Nhdn xét F, N, N, phu thudc vao w;, u,, o va c6 hai truong hop co thé xay ra:
e Truong hop 1.
w1 Ny > uw, Ny, hinh tru quay, F = w,N,
. Sina
Khi dé tir (3): N, Ttcosa =u,N,
1.a/ lj‘:o‘;‘a >w =>N, =0, F =0 véi didu kién wN, > 1N, véi moi gia tri clia wi,
Ua.
1.b/ lflé‘o‘;‘a < Wz, khi d6 hinh tru bi ket, didu kién wN; > wN, xay ra véi w> .

e Truong hop 2.
w1 Ni < uz No, hinh try khéng quay dugc F = N,
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sina

\ N —uN
Tu (3) suy ra: N, Troosa MM
sin ﬂ
w(Mg+N, )= N21+Cosa . TimraN,= sina “
l+cosa

sina o, . S ‘
2.a/ u 21 toose’ khi d6 tru bi ket, dicu kién w;N; > woN, khi w; < u,.

sina . _ wMg
2.0/ w < 1 +cosa’ khido F = wN; =w (N, +Mg). Hay: F = - u 1 +.c0sa

sina
biéu . sin a
u =
kién ‘ 1+cosa
M]N] w2
<
waN> (3)
Xay ra 2)
khi
- ui,
ui‘
sin
l+cosa

WaN2 > i (N2 + Mg)
Danh gia:
Biéu dién két qua qua d6 thi, do thi biéu dién mit phang w;, w, chia lam 3 mién
- Mién 1: tng véi truong hop (1.a)
- Mién 2: ing v6i trudng hop (1.b ) va (2.a) hinh tru bi ket nén F = ®
- Mién 3: tng véi trudng hop (2.b),
wMg
l+cosa

F

R 7
sina

Bai 3. Vit rén c6 lién két rong roc

C6 hai rong roc 12 hai dia tron gan dong truc . Rong roc 16n ¢6 khéi lugng m =
200g, ban kinh R, = 10cm. Rong roc nhé c¢6 khéi lugng m” = 100g, ban kinh R, = 5cm.
Trén rinh hai rong roc c6 hai day chi quan ngugc chiéu nhau dé khi m, di xuéng m, di
1én hodc nguogc lai. Pau diy cua rong roc 16n mang khdi lwong m, = 300g, dau day
ctia rong roc nho mang khdi luong m, = 250g. Tha cho hé chuyén dong tir trang thai
dung yén Lay g = 10m/s>.
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a. Tinh gia toc cia cic vat m, va my.
b. Tinh lyc cing ctia mdi day treo.
Loi gidgi
P, = mig > P, = myg, nén m, di xubng, m, di
1én. Phuong trinh chuyén dong cia m; va my:
R+T, =ma; P, +T, =mya, (1)
Chiéu (1) theo chiéu (+) 1a chiéu chuyén dong
coam vamy: {55, L T
Véirong roc TiR, - ToR, =1y (3).

- %mR2 + ;me,y ;11 Z;—Z;al =2a, .
+ Nhan (2a) vdi Ry, (2b) v6i Ry, r6i cong hai
vé (2) va (3):
= m;gR; - mygR, =m;a R, + maR, + Iy =a;

(m R, +m,R,)g

2mR, + m,R, +L =>a, = 7
2 2m R, +m,R, +—
> thay s6 ta duoc: a;

= 1,842 (m/s%); = 2a, = 3,68 (m/s?) Ro
+ Thay a; a, vao (2) ta dlIUC R
T, =1,986 (N); T, =2,961 (N)
Bai 4. Pong lwc hoc vit rin c6 lién két rong roc gidi bang Q
phwong phap sir dung DLBT Moment xung luwong

Hai vat nang P, va P, dugc budc vao hai day quén vao

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

nang P; 1én nguodi ta con tac dung vao to1 mot moémen quay M. B

Tim gia toc goc cta toi quay. Biét trong luong cia toi 1a Q va

<+
>

ban kinh quan tinh d6i véi truc quay 14 P . i
Loi gidi !
Xét co hé gdm vét niang A, B, toi C (hinh v& ). Céc ngoai luc tac dung 1én hé gém cac

trong lyc P, P,, Q.

Momen M va phan lyc R, trong d6 phan lyc R, co moémen dbi véi truc quay O bang

khong.

AP dyng dinh 1y bién thién mémen dong lugng ddi véi truc quay z qua di qua O cla
d

to1 ta co: —L,=-Pr+PR+M (1)
dt

Matkhactalaico: L,=L,(A)+L(B)+L,C)
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P P
Moémen dong luong ctua vat A la: LA )= r.El v, :El ro

P2 P2 2
Momen dong luong cua vat Bla: L,(B)= R.E A :E R%m

Q
Momen dong luong cta toi Cla: L(C)= Lo :E P’

- LZ=(P1r2+P2R2+Qp2)§ (2)

. do  M+PR-Pr
Thay (2)vao (1) tadugc: pr Y Pr+PR +Qp’
M+PR-Pr

Pr’+P,R*+Qp’

Vay ¥=

Céu 5. Pong lwe hoc vit rin cé lién két rong roc siv dung DLBT co

Hai ban phang song song va thing dung 1
trong s6 chung hoan toan tron, cai con lai rat nham, R D —————— -
duogc phan bd cach nhau khoang D. Giita chung c6 dat d
mot 6ng chi véi duong kinh ngoai b dng D, khdi
lwong chung bang M mémen quéan tinh di voi truc 1a
L. C)ng chi bi kep chadt bdi 2 ban phéng sao cho c6 thé /

chuyén dong xudng dudi khi quay nhung khong truot
SO Vo1 ban phéng nham. Mot soi chi nhe dugc budc
voi1 vat nang khéi lugng ma va dugc quén vao hinh tru

trong cta ong chi ¢6 duong kinh d. Tim gia toc cua

vat nang?
Loi gidi
: s . ‘. ; : O ml
Gia st trong thoi gian At khoi tdm cua Ong chi di L u
xubng dugc mot doan DH. Luc ndy ong chi quay
Lo n . AH 2AH
quanh khoi tam goc: Ag =% " D -

Ko . A A A d d y o Ko A 0 A 9 A Ko
Kho1 m bi cudn 1én mot doan: Afpz =AH 7 S0 VoI khoi tdm cua cudn chi. Vay khoi m

. A A d D-d
di xudng mot doan: Ak =AH - AHB =AH

At . Got a la gia toc cua khoi tam ong
chi, thi gia toc ctua vat m la:

. 2 _ 2
D d;AH:aA[ ;Ah:aD d At .
2 D

dp— a
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Al A a2 A D-d Al A,
Van toc cua o6ng chi va cia vat m: v = aAt, vy = apAt = aTAt . Van toc goc cua truc

iy = 2V = 2ah
chiw= - ==1
Ap dung dinh luat bao toan co ning:
M 2 2 [ &
MgAH + mgAh = 2V ML ‘; . Mga
D'd 2
AP D-dA”  Maary ™M 1)
+mga — = + —
2 2 2 20 D
M - b- dm
B D
suyraa=g D-d\% a1
M + m .
D’

Bai 6 Khdo sdt chuyén dpng lin ciia mét vit rin trén mdt phing nghiéng

T muc cao nhit ciia mot mat phéng nghiéng, mot hinh tru dac va mot qua cau
dic co cung khdi lugng va ban kinh, dong thoi bat dau lan khong trugt xudng dudi.
Tim ty s6 cac van toc cua hai vat tai mot mot mirc ngang nao do.
Loi gidgi
Goi v, 1a van tbc cua qua cdu sau khi lan xuéng
duoc do cao h.

vr la van toc cua hinh tru sau khi 1dn xuong

duoc do cao h. B 7
Khi qua cau, hinh try lan khong truot xuéng dudi,
thi diém dit cta lyc ma sét tinh ndm trén truc quay ttrc thoi, ma tai do6 van tdc clia cac
diém tai bang khong va khong anh hudng t6i co nang toan phan ciia vat.

Vai tro cua lyc ma sat ¢ ddy 1a dam bao cho vat lan thuan tuy khong trugt va dam
bao cho do giam thé ning hoan toan chuyén thanh do ting dong ning tinh tién va
chuyén dong ning quay cua vat.

Vi cac lyc tac dung 1én hinh tru dic va qua cau déu 1a : P( lyc thé ), N ( theo phuong
phap tuyén) va lyc ma sat tinh F__. Tacd N va F__ khong sinh cong
= Acdicieknonghé =0 = co ndng cua hé dugc bao toan.

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

va hinh tru:
Lot 2 A C Icwi
Véi qua cau: mgh = T+ > (1)
2
V6i hinh try: - mgh = ﬂ+ﬁ (2)
2 2
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Trong do: I = ; O, =—
5 R
mR* v,
IT - > ;O _E
mv’
Thay vao (1 )va(2)taco: mgh = OC ; mgh—34T
1

V14 v. V14

Bai 7: Khdo sdt chuyén dpng lin ciia mét vt tru rdn trén mdt phdang nghiéng
) . o L L 1 e
Mot hinh tru dong chat khoi tam C, ban kinh R, momen quan tinh [ = Eml’?2 doi

v6i truc cua né. Pugc dit khong van téc dau trén mit phang nghiéng goc @ . Goi f 1a
hé sb ma sat truot gitra hinh tru va mit phang nghiéng.

1) Xéc dinh gia tc hinh tru. Chimg t6 rang c6 truot hay khong 13 tuy theo gia thiét
clia @ so voi gia thiét @ nao d6 can xac dinh.

2) Tim su bién thién dong ning gitra cac thoi diém t, 0. Xét hai trudng hop @ <a,
vaa> a,

Loi gidi
1) Xac dinh gia toc hinh try
Gia st tru lan khong truot:

Psin@ -F,,&=ma

1 , a
Fus.R=1y=—mR" —
y 2 R

1
Suy ra: Fus= Ema

2 sin &
a=—
38
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Diéu kién

2 . . \
Fmszgmgsma <fmgcosa = tga <3f Thcla @ <, vdi tge = 3f thitru

lan khong truot.

Truong hgp @> @,  F,,la ma sat trugt . Ta c6: Fi = fmgcos @ .

mgsina - F .
= ——"—" =g(sin® - fcos?).
m

F...R _2fg
=’ =—=C0sa
I R

2) Su bién thién dong ning.

. a2 2 .
Truong hop @<a, ¢&thoidiémt: [v= at Zggslna.t
w =yt =2 sina.t
1=158 .

2
Dong nang: Eq = %ﬂ% Béo toan ndng lugng AE =0

- Truong hop @> @, & thoi diém t:
v =g(sin® - fcos ).t
o= 2 fgcosa ;
R
Bién thién nang luong:
aztz
2

AE :AVHS :F

ms

-Sq

= fing cos a.%g(sina - 3fcosa X’
1
Véi S, :f(w't)R

AE Z%mg2f(cosasina - 3cos’ ak?

AS =§,- 8, Vo6iS,1ado dich cua C, S, 1a quang duong tru quay.

Bai 8. Khdo sdt chuyén dpng lin c6 triwot — khéong truot
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 thic giita @ va van toc khoi

tam v, cua bi-a.

b) Nghién ctru chuyén dong cua bi - a sau khi

luc ngung tdc dong trong cac truong hop:

Tr
1)h>?
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Tr
2h=7

3)r<h<%

b )

Loi gidi
a) Gay tac dung vao qua bi- a mot xung luc la X. Tai diém tiép xtic I lyc ma sat ciing
gay ra xung luc X' can sy quay quanh O cua qua bi - a. Fy 1a nho ( do khong cé
thém Iyc nén ) nén X’<< X, ta co thé bod qua.

Theo dinh luat bado toan momen dong lugng ta co:

X(h-R)=1,@ (1)
Va X=mv, hay v,= % (2)
Tu(l) suyra X = 2R thay vao (2) ta duogc:
y S5th- R) y o
2
_ 2R"w
Vo= s 3)

b) Nghién ctru chuyén dong:

7
+)h > ER 1 Vo< wR
Taco V7 V770 *Y0/dar =0 +Y0 (Vg =)
— V=V, Vo, chiéu cia v; hudng ra sau. Nhu vay & I s& xuat hién lyc ma sat
lam cho @ giam dan cho t6i khi @®=@" thi v = 0, qua bi- a thoi khéng trugt va

chuyén sang chuyén dong 1in khong truot, chuyén dong cham dan rdi dimg han.
7
+)h= gR i Vo=vVq= @R, v; =0.
Qua bi- a 1an khong truot, chuyén dong chdm dan roi ding lai.
+)R<h < %R 1 Vo> Ve = wR.

Vi = Vo- @R, huéng vé phia trude.

Fns hudng ra sau can chuyén dong nhung 1am ting @ dén khi @”: v,” = @”R thi
lac d6 qua bi-a lan khong truot rdi chuyén dong chdm dan roi ding lai.
Bai 9 . Khdo sdt va cham 1y twéng giiva mét vt rin 1y twéng véi mp ngang

Mot qua bong siéu dan hoi dic, khoi lugng m, ban kinh R. Bong bay tdi va cham
vao mit san ngang véi van téc v va van toc goc @. Chd ma qua bong tiép xuic véi san
c6 ma sat giir cho diém tiép xtic khong trugt. Do ¢ ma sat nén va cham 1a khong dan
hdi tuy nhién c6 thé bo qua su bién thién cua thanh phan phép tuyén v, va do bién
thién dong nang bong.
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a) Xac dinh thanh phan tiép tuyén v,” ciia v’ va )
@’ ciia qua bong sau va cham theo v, va @
truedc va cham? Bién luan?

b) Tinh van toc diém tiép xuc A cia bong

trudc va sau va cham? Giai thich két qua?

c) Xét @ = 0vave>0.

*) Theo dinh luéat bién thién momen dong luong ta co:
dL =Mdt = F,,Rdt =dP,R

—» [d® = mRdv,

' Vx
— I f[dw=mR [ dv
1) Vi
= [(@-0)=mR(v,- V) (1)

Tacovy=-vy
*) Theo dinh luat bao toan dong nang ta co:
mv2 1 a)2 my 2 lw 2
+ = +
2 2 2 2

1
*) Thay (1) vao (2) rat ra = 3w+10%

b
X

_ 3vy - 4oR
7
*) Bién luan:
+) @’ < 0 siéu bong quay nguoc lai voi chiéu quay

ban dau sau va cham.

4

+) Vx’ >O Vx> ECUR
, 4

+) v =0 V= ga)R

4
+) v’ <0 Vy < ga)R /

Ban dau (trudc va cham):

<

Vax :Vx+ a)R

vﬁc-:
Sau va cham:
V,AX = V,X+ w'R = - (VX+6{)R)

Vay=Viy=-vy

= mEg-v) = (-

2y @
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ve=- v,
Nhu vay: Van tdc diém A trude va sau va cham c6 do 16n béng nhau, chiéu nguoc
nhau.
Bai 10. Khdo sdt chuyén dpng lin ciia mét ling tru trén mdt phing nghiéng

Mot ling truc luc gidc déu canh a, khéi lwong m phan bd déu. Mémen quan
tinh cta lang try 1a [ = %ma2 cac mat cua lang tru hoi 16m dé khi lan trén mit phang
nghiéng lang try tiép xGic mat phang nghiéng bang cac canh coi 14 vat ran. Goi @, w,
1an luot 13 van tc goc cua ling tru ngay trudc va sau va cham. Tim ti s6 % biét ma

sat di 16n dé khéi try lan nhung khong nay lén.

N, o

Loi gigi

Ngay trudc va cham lang tru quay voi @, mémen

dong luong ddi véi truc quay 0 1a :

-

5
Ly =l = me’w;V, LOB do trudc va cham,

lang try quay quanh B

Pbi véi truc quay A: Ngay trude va cham :

nmay,

, 5
L, =L, +amy,sin30° :Emaz.wl+ >
1 11

5
LA Zﬁn’aza)l +§'TB26()1 :Ermzét)l (1)

Ngay sau va cham ling tru quay quanh A vé6i @,, d6i véi (A):
. 5 17
L,=l,w :(Emaz + M8’ )., :ﬁmaza)z @)
Momen dong lugng bao toan vi coi nhu ¢6 phan lyc N (va cham) va F,,s qua truc quay,
suy ra mémen bang 0 (mdmen cla vecto ;9 trong thoi gian rat nho ta bo qua)
, w 11
L, =L e Tl
4 w17

Bai 11. Khdo sdt chuyén dgng ciia mot vit lién két rong roc bang sir dung dinh ludt

bdo toan cong va dang vi phdn cua dinh ludt bdo toan co. R,
Mot vat A c¢o trong lugng P dugc kéo Ién tir trang thai M

dung yén nho toi B 1a dia tron dong chit c6 ban kinh R, trong © R

luong Q va chiu tac dung ngiu luc c6 mémen M khong doi %E

( hinh v€ ). Tim van tdc vat A khi no duoc kéo 1én mot doan v

1a h. Tim gia toc cua vat A. Q




Loi gidgi

Co h¢ khao sat gém vat A chuyén dong tinh tién; toi B quay quanh mdt truc cb dinh.
Céc luc tac dung 1én h¢ g@)m cac trong lyc P,Q, ngau luc M, phan luc R, va cac ndi
luc.

Nhan xét: trong luc tac dung chi co ngéu lyc M va trong lyc Psinh cong; con phan
luc R, va trong luc Q khong sinh cong vi cac diém dit cua chung ¢ dinh, cac noi luc
cling khong sinh cong.

Vi ¢6 thé tinh cong hiru han cua ngﬁu lyuc M va trong luc P dé tim van tdc Vv, cua vat

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

T- T, =A(P)+A(M) (1)
trong d6 Ty la dong nang cua hé tai thoi diém ban ddu ; T a dong nang cua h¢ tai thoi
diém (t).
Tacd: To=0 viban diu hé dimg yén . (2)
Taco: T=Ta+Ts (3)
, , 1P
Vat A chuyén dong tinh tiénnén  Ta = EEVi (4)

, 1
Viat B quay quanh truc co dinh nén T, :EIO(DZ

2(249 449 R 449
2P+Q) v,
Thay (4), (5)vao (3) taco: T= — (6)
29 2
Taco: A(P)+A(M) =M@ -Ph=M® -PR.® v6ih=R.@
e A(P)+A(M) = [% P]h (7)

Thay (2),(6),(7)vao (1) taduogc:

|, (M-Ph)
7 _\/4gR(2P+Q)h

—-P
2

(2P+Q)£_[M ]h
IR

Pé tim gia tdc a, cua vat A ta sit dung dinh 1y bién thién dong niang dang vi phan

i . (2P+Q) M (M- PR)
dr=23dA, + 3 dA} < Va.aa = [E_P Vo T a=2800000)
viv v = lag-M-PD) ) (M- PR)

O YOI WL R(2P+Q)
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Bai 12
Mot banh da c6 dang 13 mot hinh tru dong nhat khéi lwong M, ban kinh R

quay quanh truc cd dinh ndm ngang. Mot soi diy quédn quanh banh da, dau kia cua soi

day budéc mdt vat nang co khoi luong m. Qua ndng dugc nang 1én roi budng ra cho roi

xuéng. Sau khi roi1 dugc do cao h, qua nang bat dau lam cang soi day va quay banh

da. Tim van tdc goc cta banh da tai thoi diém d6 (hinh v& ) .

Loi gidgi

Van tdc cua vat nang m tai cudi d6 cao h tinh dugc nhd ap dung

dinh luat bdo toan conang : v, = \/ﬁ (1)

Khi vat ning bat dau 1am cang day, xuét hién tuong tac giita vat

nang va banh da. Vi tuong tac xay ra trong thoi gian dugc xem la
rat ngan nén ta c6 gan dang bao toan mo men xung lugng (doi

véi truc quay):

Lngay trude trude twong tic L ngay trudc sau tuong tac
m
And m.V1.R = m.Vz.R +]1.w (2) A
Trong d6 v, la van toc ctia vat m ngay sau tuong tac, I 1a mémen L \ h
' v

quan tinh cua banh da déi voi truc quay, ® Ia van tdc goc cua

banh da ngay sau tuong tac.
1
Taco: 1= E.M.R2 (3)

VZZUJ-R (4)

2my/2gh

To (1),(2),(3),(4)tatinhdugc: :—(m+2M).R

Bai 13

Mot soi day vit qua rong roc, ¢ hai dau soi diy c6 hai ngudi du vao. Biét khéi
lwong ctia mdi ngudi 16n gip 4 1an khéi luong rong roc. Nguoi A bit dau leo theo day
v6i van tc twong d6i véi day 1 u. Tinh vén tdc ctia nguoi B so v6i mit dat? coi nhu
khéi lugng rong roc phan bd déu trén vanh .

bR

Loi gidi /.\
\_/

Goi Vg la van toc cua day doi voi dat, (va cung la véan toc cua

ngudi B ddi véi dat ). Theo cong thirc cong vén tdc ta cd van tdc UT [ L

cua ngudi A d6i véi dat la: ? A
V, =U+V,

(1)
24



Chiéu ( 1) xubng phuong chuyén dong ctia A ta dugc : V, =U- V, (2)
Ban dau co hé dung yén nén mémen dong luong cua hé d6i voi truc rong roc bang
khong:

L] =0 (3).
Khi ngudi A bat dau leo 1én day thi méomen dong luong cua hé gdm moémen dong
lugng cuia nguodi A, ngudi B va momen quay cia rong roc:

L =Rmv, - Rmv,- Lo  véi o z%
Ta c6 thé ap dung dinh luat bao toan mémen dong lugng cho hé : L =L

< Rmyv,-Rmy;- l.o=0

V

= Rm(U- V,)- Rmy, - ZR*.28 =0
4 R
. 4U
Ta tim duoc: Vg =?
4u

Vay van toc cua nguoi B do1 vaoi dat bang : V, :F

Cau 14. Va cham dan hoéi ciia nhiéu vit rin Iy twong — Vin dung PLBT djong lwong

Ba vong dém nho giéng nhau A, B,C, nim yén trén mot mit phang ngang,
nhin, nguoi ta truyén cho vong A vén tbc v va nd dén va cham dong thoi voi ca hai
vong B, C (hinh v€). Khoang cach gilr hai tam cua cac vong B, C trude khi va cham
bang N lan dudng kinh mdi vong. Gia st cac va cham 1a hoan toan dan hoi. Xac dinh
vén tdc cia vong A sau va cham. Tinh gid tri ciia N dé vong A: bat nguoc lai, dimg lai,

tiép tuc tién 1én?.

Loi gidi

Vi hé c6 tinh d6i xtmg nén A chuyén dong

trén duong thang cb dinh B va C c6 quy dao @—vs

d6i xtmg nhau qua quy dao cua A. @

Vi céc vong dém tron nén va cham la xuyén

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

theo cac phuong 12 va 13. Goi viv,ve lan luot 1a cac vec to cua vong tron A, B, C
sau va cham.

Theo dinh luit bao toan dong luong: mv =mv'+v, +mv, .

Suy ra: mv = mv’ + 2mvgcosg (1)

Trong d6 vs = vc, ¢ 13 goc giita quy dao ciia A va phuong ciia chuyén dong B hoic C.

[ip2 _ 2 . N
Ta c6: cosgp = 4R 2R(NR) = 42 N (v61 0405 = 2R) (2)
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Thay (2) vao (1) v=v + Vg. V4- N?

Vi va cham la dan hoi nén:

2 2 2 2
my- _ my I mvpg + my. o v2=V2+ v;.,_vé (4)
2 2 2 2
Tu (3) va (4) tim dugc v=v’ (5)
N*-2
hoac v’ = v 6
' 6- N (6)
Vi két qua (5) suy ra vs = vc = 0. do d6 loai trudng hop nay.
% Ay van +A ., N*-2
Vay van toc A sau vacham la v’ = N v

9 2 ”
* Pé A bat nguogc trd lai thi v’ <0 hay N '§<0 vadé AvavaocaBvaCthiN < 2.
6- N

DoddoN*-2<0suyra0<N<.2.
* Pé A dung yén thi v; =0 suy raN = 2.
* Pé A tiép tuc tién 1én phia truéc 2 = N> 2.
Bai 15. Va cham dan héi ciia nhiéu vit rin Iy twéng — Vin dung PLBT déng luwong
va bao toan co

Hai qua cau giong nhau rat nhan va cham dan hoi vao nhau véi van toc song
song c6 do 16n v va 2v. Puong thang di qua tim ciia qua cau nay va co phuong cia
van toc 1a tiép tuyén clia qua cau kia. Tinh goc ma sau va cham van toc ciia mdi qua
cau voi hudng ban dau cta nod.
Loi gidi
+ Chon h¢ toa do xOy nhu hinh vé.

Goi V,;V, 1a van toc cua moi qua

cau ngay sau va cham viy, Viy, Vay, Vax =

la thanh van toc sau va cham cua A

va B theo céc truc Ox, Oy.

+ Xung luc tac dung khi va cham:

APA =F; At, AP = F,At.

ViF,=F, = AP, = APy = AP.

APA3

2m

(1)

Xét qua cau A: + mvi, = m2v - APcosa = vy, =2v -

. AP
+mvyy = APsina = vy = —— )

2m
AP+3
2m

-V 3);

*Xét qua cau B: + mvy, = APcosa - mv = vy, =

AP
Ey 4)

+ Dinh luat bao toan co nang: E(trudc) = E(sau)

+ mv,, = -APsina = vy, = -
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lm(2v)2 + %mv2 :%m(vlzx +vp) + %m(vzzx +v3)) (35)

Tir (1) - (4) vao (5) sau khi bién ddi: 8AP> = Sm3 (6).

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

b =Y., _3v\/§_v —S—V‘v _ 3va/3 7)
1x 4 > Vly 4 >V 2x 4 > 2y 4
+ TfI hinh Vé: Ls(‘%:?-j:‘a‘:?« “g]::—::\‘é:]:-h’\

* Goc gilta v, va2v 1a: 180° - 79° = 101°. Goc gifta v, va vla: 180° - 46° = 134°
Bai 16
Mot sgi ddy quéan trén dng day 1a hinh try dong chét kim loai m, ban kinh R, J =5

mR? so véi truc. Hinh try di chuyén trén mit phang nghiéng goc ¢, gia thiét day du
manh dé miu ddy AB ludn bi cing song song v4i mit phang nghiéng. Hé s6 ma sat
giita 6ng day va mit phang nghiéng 1a f. Ban dau 6ng day dung yén.
1.Véi gia thiét ndo cua @, éng day con dung yén.
2.Trong trudng hop chuyén dong:
a, Tinh gia toc tim C cta 6ng day.
b, Tinh bién thién dong ning giita t =0 va t.

A —
[ B

(¢ )
[ (e

A |

1, Khi 6ng dimg yén

Do 6ng khong quay nén: T =Fy5

+) Diéu kién can bang:

{;’+7JV+§"+;~E;; =0 (1)
Foe <N (2)

+) Chiéu 1én tryc 0x, Oy ta dugc:

N =mgcos

Fo.=T= %mgsina
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Thé vao (2) rit ra: tga <2f

Vay v6i @ thoa man : tg <2f thi 6ng ddy con dung yén.
2, Khi dng chuyén dong ( tg@ > 2f) : tru truot trén mit phang nghiéng va lin khong
trugt trén day AB.
Ta c6: Fns = fmgcos @

+) mgsin @ - fmgcos® - T =ma 3)

+) (T - Fno)R = %mRz% 4)

2 (.
Tu (3)va(4)suyra:a= Eg(sma - 2f cosa)

2
Bién thién dong nang gira thoi diem tvato=01a: AE, =E, - E, :% +j 620
Trong do : v=a.t
v _at
R R
3

Ta tim duoc: AE, :ngz(sina- 2fcosa) i’

Bai 17. Diéu kién cén bang ciia vit rin

Mot qua cau ban kinh R, khdi lugng m
dat trén mat phang khong nhin nghiéng mot
goc oL so vOi mit phang ngang. Qua cau dugc
giit can bang nhod soi didy AC song song voi

mit phang nghiéng nhu hinh vé&. Biét qua cau

con ndm can bang véi goc o 16n nhét . Hay
tinh:

a. Hé sb ma sat giira qua cau véi mit phang nghiéng
b. Luc cang T cua day AC khi do.

)

Loi giai

a. Tim hé s6 ma sat: Diéu kién can bang ctia qua cau:

P+N+T +Fms :6(1);M,,/A =M, ., ,(2)

Chiéu (1) 1én Ox, Oy: Psina. +T + Fu = 0 (3°). Pcosat + N =0 (3)
Tur (2) ta c6: PRsina = F.2R = Fs = P/2 sina (4).

5 F
Vi qua cau khong truot Fis <kN = k > ﬁ 5

. Psina _tga
k> ==—
Thay (3), (4) vao (5): k =~ ==

b. Luc cang day tng véi o = a. T (3”) T = Psina. - F,s = Psino - kN;

28



T = Psina - kPcosa.
Bai 18. Diéu kién dé mét vt rin lin qua mét diém cin
Mot khéi gd hinh try dong chat khoi
lugng m = 10kg, ban kinh R = 10cm dugc dat
trén mot khoéi M nhu hinh vE. Goéc tao boi ban O
kinh OA va OB véi phuong thing ding lan AL i
lugt 1a 60° va 30° N /B
B6 qua ma sat. Tinh 4p luc dé 1én M tai A va H
B khi M dung yén va khi M chuyén dong voi
gia toc ap = 2m/s> trén phuong nim ngang
huodng tir trai sang phai.
Néu c6 ma sat tim a, cuia M dé khéi g 1an quanh A. Cho g = 10m/s’.
Loi gidi
a. Khi h¢ dung yén.
Vat chiu tc dung ctia ba luc.Trong luc P, phan lyc N, phan luc N, nhu hinh vé:
Ap dung quy tic momen luc ddi véi truc quay qua B: N,R = P.R.sinf3
Hay N, = 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 béi luc quan tinh f.
Ap dung quy tic momen dbi véi truc quay di qua B. NAR = P.Rsinp + mascosp;
N = mgsinf} + maycosp.
Na=10.10.0,5 + 10.2. g =50+10+/3 =67,3N
Ap dung quy tic momen dbi voi truc quay di qua A: NgR + f,Rsinp = pRcosp.
Ng =mgcosf} - ma, sinf3 = 10.10. ?- 10.2.0,5=5043 -10=76,6 N

c. Khi m lan qua A

R . , . COS
D¢ m lan qua A thi phai c6: Fy. R. sin § > P. Rcospp = 4, > gsin/jﬁ =10v/3 =~17,3m/s

Bai 19
Mot thanh dong chat c¢6 chiéu dai 1 dang & vi tri thang dtng thd bi d6 xudng.
Hoy x6c dinh :
a, Van toc dai cua dinh thanh khi n6 cham dat?
b, Vi tri cua diém M trén thanh sao cho khi M cham d4t thd véan tdc cua nu ding

béng van tdc cham dét ctia mét vat roi tu do tix vi tri M?
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a, Khi thanh d6 xudng co thé xem thanh quay quanh diém O v&i van toc goc w .
Khi thanh & vi tri thing dung thd thanh ca thé ning (thay thanh i
b'?lng chit diém nam tai khoi tim G cach O mdt doan 1/2)

_ng
U=

Khi cham dat thd thé ning cia thanh bién hoan toan thanh dong

nang quay cua thanh :

1y 3
Taedd: w = Tg

Vian toc dai cta dinh thanh duoc tinh theo cong thirc v =w 1= /3g/
b, Ta biét ré“mg vat roi tu do & d6 cao h khi cham dt thi ¢6 van téc 1a v = 2gh .

Ap dung cong thirc nay voi diém M c6 d) cao xm:  vm = y28%

Theo dAu bai : 285, =XuW = Xu 37g

2
Tu d6 tim dugec :  xu= §/
Bai 20. Duang dinh ludt bdo toan xung lwong khdo sdt
chuyén dong quay ciia thanh dong chit O v
Mot thanh AB dong chat tiét dién déu, khdi lugng m m
chiéu dai 1, dat trén mat phang ngang va dé dang quay

quanh tryc quay cd dinh di qua trong tim G va vuodng

]

gdc mat phang nam ngang.
Ban dau ndm yén. Mot hon bi khdi luong m chuyén dong

vO1 van toc vy (theo phuong nam ngang va c6 hudng

vudng goc véi thanh AB) dap vao dau A cua thanh. Va
cham 13 hoan toan dan hoi. Biét hé sb ma sat gitra thanh - B
va mit phang nam ngang 1a . Tim géc quay cuc dai clia thanh sau va cham.
Loi giai
Sau khi vira va cham vat ¢6 van tdc v, thanh ¢6 van toc géc w
/

o i Lol Loro= v, =V 110
+ Bédo toan mémen dong luwong: mv,2 2 12 (1)

1 11 1 1
+ Béo toan nang lugng Emvé :Eamﬂaﬂ +5mv2 = v :Elzwz w2

Tir (1) va (2) » o :3% 3).
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. 1
Ap dung dinh 1y dong nang: - EIG(D? =A,

2
3 v

1
=umg—¢. Vay: ¢ =——
Hmg 0. Vay: ¢ 2 ugl

iimﬁ
212

3v,

1

Bai 21. Ding dinh ludt bio toan xung lwong khdo sdt chuyén déng quay ciia hé vit
lién két béi thanh Iy twong

Mot thanh cing AB khdi luong khong
dang ké chiéu dai 1, & hai dau c6 gin 2 vién bi OB
gidng nhau, mdi vién cé khéi luong m. Ban dau
thanh duoc giit ding yén & trang thai thang ding,

vién bi 2 ¢ trén , bi 1 & dudi tiép xtc vdi mat

phing ngang tron. m v
O—»_ O~

V1 van toc vo hudng vudng goc voi AB dén va cham xuyén tdm va dinh vao bi 1. Hay

Mot vién bi thtr 3 ¢6 khdi lugng m chuyén dong |

tim diéu kién v, dé hé 2 qua cau 1 va 3 khong roi mat phang ngang? Van téc ciia qua
cau 2 bang bao nhiéu khi sip cham vao mit phang ngang.
Loi giai
Cy A s A \ r oA LA my, _V
Sau khi vira va cham hé qua cau 1 va 3 c¢6 van toc: vi; = Ey. 27.

Lo oA N , A LA A v
Khoi tam C hé 3 qua cau co van toc: VCZ?O.

* Xét trong hé quy chiéu h & quén tinh Q ¢ van tbe Y2 so véi san thi C dimg yén, con
g he quy q 3 gy

5 A ’ A A Vo Vo Vo
qua cau 1,3 co van toc: vizg = 53 :Z'
2
Vo
. Lo 3 2
* Gia toc huong tam vat 1, 3 doi véi tam C: (aBQ )/ :6T :1‘}701
3

Gia tdc khéi tdm C ctia hé trén c6 phuong thiang dimg ap = -g.
2
Gia toc vat 1,3 ddi v6i dat trén phuong thang dimg 13: a5 = (a130)u +ae. 4y z%-
Pé vat 1 va 3 ning 1én a;; > 0 suy ra vo> > 12gl
Vay dé vat (1, 3) khong bi nang 1én thi vi> < 12gl.
* Xét trong hé quy chiéu gan véi san:
- Vi vit 1, 3 khong nang 1én nén trudce khi vat 2 va cham san thi van tdc theo phuong

ngang 3 vat la:
Viy =V, =V, =V?°. Theo PLBTCN:
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2 2 2 2 2 2

my my m(vs +v my 2v

In + 3n + ( 2n 2d) —= 0 +mgl’ = szd —= 0 +2gl
2 2 2 3

A A LA A . . \ 7
Vay van toc vat trude khi cham san: v, = /v;, +v3, :,/Evg +2gl

2
o 1/2i+2gl 3 [
V6iB= (v,,v,) thitgp= 22 =V 3 _3 |2 +2gl
V2n Vio VO 3
3
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Bai 22. Ding dinh ludt bdo toan momet xung lwong khdo sdt chuyén dong quay ciia
thanh dong chit

Mot thanh khéi lvong M chiéu
dai 1 c6 thé quay tu do quanh truc cd 1

dinh O nim ngang di qua mot dau
thanh. T khi vi tri nim ngang dau
thanh kia dugc tha ra. Khi roi dén vi tri
thang dung thi ndé va cham hoan toan
dan hoéi véi mot vat nho khdi lwong m

nam trén mat ban. Bé qua stc can cua

khong khi va ma sat ¢ truc quay cua m .
thanh. |

a. xac dinh van toc cuia vat m ngay sau va cham.

b. Xac dinh khoang cach s ma vat m di dugc sau va cham néu hé sé ma sat gitra vat va
mat ban 1a w khong phu thudc vao van tdc ciia vat. Biét ré“mg ngay sau va cham thanh
ding lai va vat chuyén dong tinh tién trén ban.

Loi gidai

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

Khi thanh roi xuéng co nang cua no6 dugc bao toan. Chon géc tinh thé nang tai mat ban
taco: W=W,

[ 1
Mg5+51w2 =Mgl trong d6 1= 1/3 MI*

Giai phuong trinh ta dugc @ =, ,3Tg . Xét va cham gitra thanh va vat m.

Theo dinh luét bao toan moémen dong lugng ta c6: L =Ly [0’ + mv.l=1 o
Va cham 13 hoan toan dan hdi nén dong ning ciia hé bao toan.
Wd =Wy < 12In° + 12mv* = 1/2 In* (2)

o . . M -3m |3g 2M
: ': _; = 3 l
Giai hé phuong trinh (1) va (2) ta dugc: @ m+3am\V 1 M e3mVF

b. Quang duong ma vat m di duogc trén ban
Gia téc ctia m trén ban 13 a = - ug.

Quéng duong vt di thém duoc cho dén khi ding lai 1a:

4M* o]
g = _ﬁ:M+3m'g _ 6M 1
2a 2ug w(M +3m)*

Bai 23
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Mot chat diém chuyén dong vdi van tdc v to1 va cham vao dau A cuia thanh kim

loai M, chiéu dai 1 dugc treo vao O & mot dau cua thanh. Coi va

cham dan hdi. Van téc cia chat diém sau va cham v’ cua chuyén g
dong cung phuong chiéu véi v va lién két 13 hoan hao.
a)v’ =?va w=? M |
b) Goc 1éch cuc dai 6y, cia thanh khoi phuong thang dimg m
¢) Sy mat mat dong niang twong dbi Q cua chuyén dong theo ti o— L4

e m © s \
son= -, khi nao thi Quay?

° e

Loi giai

a) Trong suot qua trinh va cham, monme cuia ngoai lyc tdc dung 1én h¢ “chat diém +
uuuuug

thanh” bang 0 ( d6i vé6i truc quay qua O). Nén L,, =const .

Ta c6: Bdao toan momen dong lugng: mvl= mv’l + @ (1)
2 2 2
Béo toan dong ning: m? =mY 4107 (2)
2 2 2
A e mi?
Momen quan tinh cia thanh: I = =5 3)

ml(v-v’) =1o; mH *-v?) = lo?

v+
a) =
[
ml(v-v’) e uyra vi = oo (4)
. 6bm v
. w = —
ta tim duogc: M1 (5)

u 1 . A ,
Sau va cham v' cung phuwong chiéu véi v néntacd v’=0 © 3m =M

b) Theo dinh luat bao toan co nang:

2 !
16; = Mgi(l_ cosBy,)

[0? my 2 6 Y 6
= sin’Op= = — = sinby = M\ ol
" 2gl [3m+M gl " 3"'; gl
¢) Su mit mat ning luong tuong ddi
w2
17 T2 12Mm  _ 12
= = = = 2 9m M
Q mv2 mv2 Q (3m + M) m + m +6
2
9m M L1l . .m _1
s I M 55 =6 DAy b \ v e m _1
Ma v 9 =6 . D4u bang xay ra khi va chi khi w3
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12
il [PEN
6+6

W | =

A _ m _

Nen Qmax_ M

Bai 24. Khdo sdt chuyén dpng ciia hé vit trén hai mit phing bang PLBT co
Thanh AB cimg, nhe chiéu dai 1 mdi dau gan

mot qua cau nhd khoi luong bang nhau, tya vao

tuong thang dimg (Hinh v&). Truyén cho qua ciu B Q 8
mdt van toc rit nhé dé nd trugt trén mit san nam
ngang. Gia thiét rang trong qua trinh chuyén dong
thanh AB lu6n nam trong mat phang vudng goc voi
tuong va san. Bo qua ma sat gitta cac qua cau véi O B

tuong va san. Gia tdc trong truong 1a g.
a. Xac dinh goc o hop béi thanh véi san vao thdi diém ma qua ciu A bat dau roi khoi
tuong.

b. Tinh vén téc ctia qua cau B khi do.

Loi gidi
a. Vao thoi diém dau A con tya vao tuong. AB hop
v6i phuong ngang mot goc o. Van toe cua A va B

1a v, va v, lic 46 A di xudng mot doan x - 1(1-

sina)

b. Dinh ludt bdo toan co ning: mgx =
%m(vj +v;) = mgl(l- sina) Z%m(\/j +v3) (1)
Vi thanh AB ctig nén theo dinh li vé& hinh chiéu cta hai diém A, B trén vat ran:

. cosa
v, sina =vycosa = v, =

sina

= v, =2gl(1- sina).sin’ «

. . _ RSN S
Tur (1) va (2) ta suy ra; gl(1-sin @) =3Vl e

Khi A chua roi tudng thi luc giy ra gia toc va van toc theo phuong ngang nim ngang
1a phan luc cta tuong tac dung 1én A theo phuong ngang. Luc ndy 13 ve, ting dan. Nén
khi dau A roi tuong tic N = 0, acx = 0 va vg, dat cuc dai

Ma vg = 2vg, nén vg dat gia tri cuc dai

sina sina
2 2

Xét phuong trinh: vy =2gl(1- sina).sin® o =8gl(1 - sina)

sina sina

. . 3
sina  slna
. +
2 2

Ta thay : (1- sina) :

=const

s% (1- sine) +
n e . sin o . 2
Nén v dat cuc dai khi (1- sina) =— = sina = ~42°
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b. Thay sina = 2/3 vao (3) ta duogc vg = 1/%gl

Bai 25

Thanh ABC khdi lugng M, chiéu dai 2L, gép lai tai trung diém B dat trén mat

phang nam ngang. Vat m chuyén dong véi van téc v, trén mat phang nam ngang theo

phuong vudng goc v6i BC, va cham véi thanh tai C. Coi va cham 13 dan hdi, bo qua

ma sat. Tim di€u kién ctia m d€ sau va cham vat bi bat nguoc trd lai .

Loi gidi
Ap dung dinh luat bao toan dong luong va momen dong luong ddi véi G:
mv, = mv; + Mw, AN

(M

my 3—1 =mv1.3—l+la) L \M
4 4

o

(2)
ap dung dinh luat bao toan co nang:
mg _mz M 1ot
2 2 2 2
A3) m

COE
I, =2 + (

12 T)NGZ
Voi

NG =25 L1 =2
4 24

Vv, :%a)L = wL :§v2

Giai hé phuong trinh

VotV =—V
0™V 2
24

m(v, - v) =Mv,
5

At en A s 1 , M
bicu kién m b1 bat nguoc trd lai la v, < 0. Ratra: — < 29"
m

Bai 26
Thanh AB véi chiéu dai 1 dugc treo bang khép

vao diém A (‘hinh v& ). Cho riang bé qua dugc ma sat &

=

khép, hiy xac dinh van téc goc ©,bé nhat can phai

truyén cho thanh dé thanh cé dat t6i vi tri nam ngang.

Bo—----- -7
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N o

Loi gidgi

Céc dai luong da biét 1a : ©, =0 va d6 doi ciia hé xac dinh boi goc BiAB,. Do d6 dé
giai bai toan ndy tién hon ca 1a sir dung dinh 1y bién thién dong ning.

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

T,- T, =A; (1)

Goi m 14 khéi lwgng 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 2 _1 2 2
T, _EIA(DO _gm W, (2)
Vi van tdc cta thanh & vi tri cudi ciing bang khong = T, =0 (3)

Lién két ( khép A ) 1a 1y tudng, nén chi co luc cha dong P = mg thyc hién cong va
bang:

I
A=-P.hc=-mg5 (4)

| |
Thay (2),(3) va (4) vio (1) taduge - —Mo) =-mg= = o, = 3_|9’

A 5 . A A A r 5 A 3 A , A A .
Vay phai tao cho thanh mot véan toc goc nho nhat o, = /Tg dé thanh co thé dat dén vi

tri nam ngang.
Cau 27. Vit rin chuyén dong trén mot

mdat cdu 0

Mot khéi tru dic c6 khdi lugng m
va ban kinh r bit dau lan khong trugt bén
trong mQt mat try c6 ma sat ban kinh R tir N
mot vi tri xac dinh boi goc o, Hay xac

dinh 40 luc ctia khdi tru tai mot vi tri tuy ¥ F

xac dinh boi goc a.

Loi gidi

Ap luc cua khdi tru tai mot vi tri tuy y xac

dinh bdi goc a.

Phuong trinh chuyén dong ctia khoi tru: P+ N + F =ma (1).

Hop luc tac dung vao vat hudng tam quy dao 1a lyc hudng tam.

2

my
(R-7)

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

Chon mdc tinh thé nang tai vi tri can béng cta khéi tAm tru
Xét vat tai vi tri ban dau gbc ap:
Co nang: W, =W, =W, =mg(R -r)(1-cosay) (3)
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[

Xét vat tai vi tri gbc a bat ki.
1 1
Co nang: W, = mg(R - r)(1-cosa) + Emvz +§[a)2

(Trong d6 I = 1/2mR? 1a mémen quan tinh cta khéi tru, @ =£ 1a van toc goc cua khoi

tru quay quanh khéi tam.

2
Wo=mg(R-r)(1-cosa) + %mv2 +%%mr2 v—z;W2 =mg(R- r)(1- cosa) +%mv2 4)
r

T fzr) ngg(cosa- cosa,) (5)
Thay (5) vao (1) ta tim dugc: N = P/3 (7cosa. - 4cosay)
Cau 28.

Hinh try dong chat khéi lwong m ban kinh r 1an khong truot trén mat ban try cb
dinh ban kinh R tir dinh véi van téc dau Vo =0

1. Xéc dinh van tdc khdi tim hinh tru theo goc @ 1a gbc hop boi dudng thing dimg va

Vi W, =W, ©mg(R - r) (cosa- cosay) = 3/4mv?; =

duong thang ndi tAm hai try.

2. Binh vi tri hinh tru r r61 mat tru R. Bé qua ma sat

Loi gidai

1. Xac dinh van toc khdi tim hinh tru theo goc ¢ 14 goc hop boi dudng thiang dimg va
duong thang ndi tAm hai try

Ap dung dinh 1y dong niang: W, - W= A, (1)

» 1 1.
Vo1 Wy= 0; W, :Emvé +51w2(2); ve= (R +1r)w

o 1a van toc goc cua khoi tam C try nho do6i voi tdm O cua tru 1on

o2 ka van tc goc cua tru nhd quanh khéi tim C
3
Lan khong trugt nén: w’r = o (R +1); (2) = W, = m(R +r)’w® (3)

A, =mg(R +r)(1-cosp) (4)

Tir (1), (2), (3), (4) = v, =\/47g(R+r)(1- cosg) (5)

2. Tt vi tri hinh tru r ro1 mat tru R:
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Ap dung dinh luat IT Niu ton cho hinh try: ma, =P+ N

Chiéu hé thirc vec to 1én truc hudng tam:
2

2
€ =mgcos@p- N = n=mgcos@p-m Ve
R+r R+r

Vv
m

(6)

. 4 4
Khi @6 N=0. Tu (5) va (6) suy ra: cosg =7 = @ Sarccos—

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

Mot dia tron d@)ng chat, trong luong 1a Q,
ban kinh R quay dugc quanh mot truc thing ding
AB di qua tdm dia va vuong goc voi dia. Trén

vanh dia c6 mot chat diém M ¢6 trong lugng 14 P.

Dia quay quanh truc véi van tde goc 0 . Tai mot
thoi diém nao d6 chat diém M chuyén dong theo

vanh dia v&i van toc twong doi so véi dia la u.

Tim van toc géc cua dia luc do.

Khao sat co hé gom dia va chat diém M. Pia co thé quay quanh truc c6 dinh z thang
dung, con chat diém M chuyén dong trén mit dia theo dudng tron tim O, ban kinh
OM (chuyén dong twong ddi ) véi van toc u va ciing quay véi dia quanh truc z (chuyén
dong theo)

Cac ngoai luc tac dung 1én h¢ gém cac trong luc Q, P vacac phan lyc R,, R tai cac
b truc A va B.

Vi hé ngoai lyc gdm cac lyc song song va cat truc z ta c6 :

d -
3 =)"M_(FS) =0 = L, = const
= 1L,=L(0) (1)

Trong d6: L, 1a Momen dong luong cua h¢ theo truc z tai thoi diém bét ki. L(0)Ila
Moémen dong luong cua hé theo tryc z tai thoi diém ban dau.
Gia sur rang tai thoi diém dau chat diém nam yén trén dia va ciing véi dia quay quanh
truc z theo chiéu duong voi van tdc goc o,
= Momen dong luong cua h¢ theo truc z tai thoi diém ban dau la:
LL0)=L,(0) + Lo(0)
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Trong d6: Li(0) = Lo, :2_9 R*0, 14 mémen dong luong cua dia theo truc z tai thoi
diém ban dau.

P P2 A
L,(0) = R.E-V = REwOR = ER ®, 12 mémen dong lugng cua chat diém
(Q+2P)
—_—
29

Khi chat diém chuyén dong d6i dia véi van te u ( theo chidu duong cia z ) thi dia s&

theo truc z tai thoi diém ban ddu. = L,(0)= R’ (2)

quay quanh truc z véi van tde goc 1a © cung theo chiéu duong.
Suy ra ta c6 mémen dong lugng ctia hé theo truc z tai thot diém bat ki la:
Lz = Lzl + LzZ

Q C
Trong d6: L, = L,w = 2—9 R’® 13 mémen dong lugng cua chat di€m theo truc z tai thoi

diém bat ki.
P P .
L,=R. E-V = RE((DR +U) 13 momen dong lugng cia chat diém theo truc
T Rw(Q+2P)+2PRu
z tai thoi diém bat ki. = L,= 2 (3)
2Pu

Thay (2)va(3)vao (1) tadugc: w:wo-(Q-l-T)R

. 2Pu
Dia quay quanh truc z theo chiéu am hay duong phu thuoc vao ®@ =®,~ (Q+T)R

duong hay am.
Bai 30

Hai dia cing dugc gan vao truc quay (hinh v&). Ngudi ta cho truc hoi xodn rdi
tha ra. Hiy xac dinh hé thirc giita cac van téc goc va cac goc quay cua cac dia khi
ching dao dong xoan. Cho rang khdi lugng cua truc bé khong dang ké, con moémen

quan tinh cta céc dia doi voi truc x 1a I; va I, 1a cac dai lugng da biét.

Loi gidgi
I B4 %% L
X 1.2 , . .. T et _ .
D¢ bd qua céac luc dan hoi chua biét va
(RS E

c6 tac dung gay ra dao dong & cac dia, ta
xem truc va cac dia nhu mot hé.
Cac luc ngoai tac dung lén hé gom: phan luc cta cac goi do va trong luc déu cat truc x

vi vay:
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DM (F, )=0= L, =const.

Vay momen dong lugng cua hé bao toan.

Ta c6 momen xung luong ban dau cua hé la: La=0 (1)
Ta c6 mémen dong luong ctia hé khi dao dong la: Lo=1,.0,+ .0, (2)
(vi moémen dong lugng ciia hé d6i vo truc x bang tong momen dong luong cia cac dia

, I
doi voi cung truc do). Tur (1)va(2) tacd: @ = I—Z(“z 3)
1

, . ¢ ‘o |
Tich phan 2 vé€ (3 ) tir 0 cho dén t ta co: fooldt =f- I—Zmzdt@ @, =- |_2(p2
0 0

i i
Trong d6 %, va @, 1 cic gdc xodn cia cac dia tir vi tri ban dau. Boi vay, dao dong s&
xay ra nguoc chiéu nhau, bién d6 dao dong goc ty 18 nghich véi mémen quan tinh cua
cac dia.
Bai 31

Mot con gian khdi lugng m bo ngugc chiéu kim dong hod theo mép mot cai
khay nhiéu 6 ( mot cai dia tron ldp trén mot truc thing
dung ), ban kinh R, mémen quan tinh I, véi 6 truc khong

ma sat. Van toc ctuia con gian ( doi véi trai dat ) 1a v, con

khay quay theo chiéu kim dong hd véi van téc goc w, .
Con gian tim dugc mau vyun banh mi & mép khay va dimg
lai.

a) Van toc goc cua khay sau khi con gian ding lai, 13

bao nhiéu?

b) Co nang cua h¢ c6 bao toan khong?

N o

Loi gidi
Momen quén tinh |4 ciia con gian dbi véi truc quay la: l, =m.R2
Vian toc gdc cta con gian ddi véi truc quay 1a: W, =—.
Momen dong luong cta hé khi con gian bo 1a:
v
— _ — 2 — _
L =l 0,- Iog =mR e Io, =mRV- lo, (1)

Mo6men dong lugng ctia hé khi con gian dung lai la:
L =(1+1 )o=(1+mR*)o (2)
Theo dinh luat bado toan momen dong luong thi :
L =L < ([+mR?)w =mRv- 1w,
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MRV- I,
TOTTIR )
+

Dong nang cua hé khi con gian dang bo la:
1 1
K=K, + Ko = S MV +—log (4)

Dong nang cua hé khi con gian dung lai la:

KZZ%(I+IQ)(,02 2%(I+HR2)[% (5)
Do bién thién dong ning trong qua trinh bién thién d6 1a:
AK =K, - K, (6)
Thay (4 ), (5) vao ( 6) va bién dbi ta c6:
AK =K - K :_M(W—Rw‘))z <0
o 2(1 + rrRz)

= K, <K;: Pong nang( co ndng ) cuia hé bi giam (khong dugc bao toan).
Bai 32

Mot cai toi trong quay xem nhu hinh try tdm O ciing 13 khéi tim c6 ban kinh R,
momen quan tinh I d6i véi truc ctia nd. Mot day cap khdi lugng khong dang ké, hoan
toan mém dugc quin quanh tréng dau dudi cua diy cap ndi voi tai khéi lwong m.
Tréng c6 thé quay khéng ma sat quanh truc cb

dinh nho dong co tac dong mot ngau luc co

Trong
momen M = const. Xac dinh gia toc thang M
ding cua tai trong. Meto ©
Loi gidi Z e
m
Cach 1: St dung phuong phap dong luc hoc mg

Goi T 1a lyc cang diy, ¥ la gia téc goc cua
trong. a, 14 gia tc cla tai m
M-TR=1¥
Ta co: T - mg=ma,
a, = YR
nRM + ngl

tim dugc T = P

dL
Cich 2: Sirdyng - =DM o
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L,=lo+nmRv=(/ +n’R2)\—I;

ZMngoai :M - ng

(M- nR)R

Suy ra (I+mR2)%=M—ngtatim dugc a = TR

Bai 33 Dao djng ciia vit rin

Pé do gia toc trong truong g, ngudi ta co thé ding con lic rung, gom mot 14
thép phang chiéu dai 1, khéi lugng m, mot dau cia 14 thép gin chat vao diém O cua
gia, con dau kia gdn mot chat diém khdi lugng M. & vi tri can bing 14 thép thing dung.
Khi 1am 14 thép 1éch khoi vi tri cAn bang mot goc nhd € (radian) thi sinh ra momen
luc ¢.0 (c 1a mot hé s6 khong doi) kéo 1a thép trd vé vi tri Ay (xem hinh v&). Trong tim
cta 14 thép nam tai trung diém cua ndé va momen quén tinh cta riéng 14 thép ddi véi
truc quay qua O 1a ml* /3.
a, Tinh chu ki T cac dao dong nho cua con lc.
b, Cho 1 = 0,20m, m = 0,01kg, M = 0,10kg. Bé con lic co thé dao dong, h¢ sb ¢ phai
16n hon gia tri nao? Biét g khong vuot qua 9.9m /s>,
¢, Cho 1, m, M c6 céc gia tri nhu @ muc b, ¢ = 0,208. Néu do dugc T = 10s thi g c6 gia
tri bang bao nhiéu?

d, Cho I, m, M, ¢ ¢6 céc gia tri cho & muc c. Tinh d§ nhay cua con lac, xac dinh boi
@ , dT 1a bién thién nho cua T Gng voi bién thién nhod dg cua g quanh gia trj trung

binh g, =9.8m/s*. Néu & gan &, gia toc & tang 0,0lm/s* thi T ting hay giam bao
nhiéu?

e, Xét mot con lic don co chiéu dai L = Im ciing dung dé do g. Tinh d6 nhay cua con
lic don & gan gia tri trung binh g,; g ting 0,01m/s* thi chu ki T cua con lac don ting
hay giam bao nhiéu? So sanh do nhay cua hai con lac. (Trich dé thi chon hoc sinh vio

dgi tuyén dw olympic vt Iy chiu d nim 2004)

2
(o , .L ml
a) Momen quan tinh cta con lac 1=

+ MI* = 12(M+%)

[ .
Momen luc VI = mg B sin@ + Mglsinf - cO =~ ﬁ[gl(M +%)- c
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Phuong trinh  ;5- M

c-glM +ﬂ)
hay 6+———2-0 = 0

M +2y6 = G[gl(M + e
3 2 12(M+%)

cp 1 - X m “ A e \
Gia thiet ¢ > gl(M +E) , con lac dao dong nho véi chu ki:

P+
(M +)

T=2x (1)

wgm+%

b) Diéu kién ¢ > gi(M +%), VOi Zu =9.9m/s> cho ¢>99.0,2.0,105 hay c¢>0,2079.

o) Pit a =1>(M +%) =0,004132, b :l(M+%) =0,021 (don vi SI).

2
a T a

(2), hay

(1) » T =27 véi T = 10 s tinh dugc

c- bg 47> - bg’

g =9.83m/s>.

£ . A, 1 1
d) Lay Inhaivécua (2) InT =1n2jr+51na - Eln(c- bg)
Lay dao ham ddi véi &, véi T lahamcua £ :

1dT _ b dr _ bT

Tdg 2c-bg  domhay 3)

g 2c-bg)
. o > . dT

Véi b=0,021, ¢=0208 thivsi g ~g=98m/s* va T ~10s,taco g ~48

g tang 0,0lm/s* thi T ting 0.48s d& dang do duoc.

r o7 A 7 A dT <\ A 1 J ~ A A
Chu y: Neu tinh truc ti€p @ tor (2), khong qua In thi phtc tap. Cling khéng can
thay T trong (3) bang (2), vi ta da biét véi & ~g, thi T ~10s.

. < L . 1 1 s
¢) Véi con lac don T =27 |—, lam tuong tu: In7T =In2x +§lnL- Elng. Lay dao
g

T /A B/
am do1 vo1 ng 2g - dg 2g .

. dr
Con lic don c6 L =lm thi T ~2s.Véi g ~9.8m/s” thi g ~-0,1; g tang 0,01m/s’

thi 7 giam 0,001s  khong do dugc. Vay con lic rung nhay hon con lic don la:
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3my . ) 3gM +2m) 2
O =— " sin(awrt 5 ow= =" "2 dAnsd T =22
Of + 3t ") V6 \2 1 +3m) RSO T,

o _ 3my,
va goc léch cyc dai O =0, ~ (M +3myal

Bai 34
Tinh chu ki dao dong thing dimg cua tim C cua hinh tru ddng nhit khéi lwong

g A TUA R
m, ban kinh R, c6 momen quan tinh déi véi tryc 1a EmR2 . Soi day khong dan, khong

khdi lugng, khong truot 1€n rong roc. Lo xo ¢6 h¢ sb6 dan hoi la k
Loi gidgi

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

+) Tai vi tri cin bang ta co:

mg mg
T01=T02=T, T02=k,Al =7 o

=mg-2k. Al=0
+) Tai li d0 x (cta C ) 16 xo dan (Al +2x).
Ta c6 phuong trinh dong luc hoc: ‘|

"

(T-THR=1¥ =1=
R
= = 1mx"+T T
=> Tl — E 5 01

Ma T, = Fq = k(Al+2x)
+) Phuong trinh dong luc II Newton:
- (To+T)) + mg = mx”
8k

, 8k L.
rmatra x+—x=0 v&i o =,|—
3m 3m

mg

Chu ki dao dong cua khdi tam C1a: T = EL. 2 /3—m
w 8k
Cach 2: Phuong phép nang luong
Ta co6: khi C ¢ 11 d0 x, 10 xo dan thém 2x.
% k(2x)’
+ +
2 2 2

E = =const

v X'

w=— =—

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

I
X(m + )+ 4k =0
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8k
X"+ —x =0 voi w 21/%
3m 3m
3m

Chu ki dao dong ctia khéi tam C 13 : T = 2z =2 m
a)

Bai 35
M0oét hinh tru dac déng cht, trong lugng P, ban kinh r
dit trong mot mat 16m ban kinh cong R (hinh v&). O diém
trén cta hinh try nguoi ta gin 2 10 xo véi do cimg k nhu
nhau. Tim chu ki dao dong nhé cua hinh try véi gia thiét hinh
tru 1an khong trugt.
Loi gidi
Dinh luat I Newton:
2kAx + Mga - Fps=Ma (1)
(2kAx + Fr = %Mrz‘y 2

@) =>

2kAx = ~Ma— F_, => F

ms

= 2Ma — 2kax

ms

(1) = 2% + Mga - ~Ma + 2kAx = Ma

; fac = M
_ 4xhx + Mgo = EJ’LM

Chu y la:
Ax = (R-2r)a ; a=(R-r)&

3
=> 4k (R- 2r)a + Mga + zM(R — )& =0

(sk:ﬁR—zr} 2g )
—~ \3M(R—7) 3R—r)g+d =0
: gk(R—2r) 2
w? = ——— £
= IMIR—r) 3(R—-r)
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IV. HE THONG BAI TAP THAM KHAO

Bai 1

Mot qua bong ban kinh R ¢ thé quay quanh mét truc
c¢d dinh ndm ngang OO’. Mot dai bang giap cung duoc lam
thanh mot nira hinh tru ban kinh R ,4p dua vao qua bong tir

bén dudi chuyén dong véi van toc v hudng ndm ngang va

vudng goc véi truc OO’ (hinh v&). Hay tinh van téc goc cua sy
quay cua bong.
Bai 2

Trén bé mit nam ngang khéng ma sat cd
hai cai dia giéng nhau(hvé). Ky hiéu cac duong va
van téc goc nhu bén, kich thude R va r (R >r),va

cham la dan hoi. Xac dinh van toc dia sau va

cham.
Bai 3
Ong thanh méng khéi lugng m quay xung quanh truc ctia né va bén canh né co

mot Ong nhu thé ban dau ding yén trén nén nam

ngang(hvé).Hé s6 ma sat gitra tat ca cac bé mit tiép gidp nhau
va bang 1 =2. Tinh gia toc chuyén dong cua 6ng ban dau @
quay?
Bai 4

Mot hinh tryc quan quanh minh mét soi day
dugc ¢b dinh mot dau, mot diu trén mit phing
nghiéng, nghiéng mot goc @ voi phuong ngang (hve).
& mot thoi diém, khi day thiang dung thi van tdc goc
cia hinh try 1a @ . Tinh tai thoi diém do:

a/ Van toc cua truc hinh tru

b/ Van toc ciia mot diém trén hinh try 1a tiép diém
v6i phuong ngang. Ban kinh hinh
tru la R.
Bai 5
Vé6i gia tri cua goc ®nhu thé nao thi 2 khéi lap
phuong gidng nhau c6 thé nam

can bang nhu hinh vé. H¢ sO ma sat gitta khoi va giatrila b

K gifta cac khoi voi nhau coi nhu 1a rat nhd.
Bai 6
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Mot thanh AB déng nhét chiéu dai 2b, mot dau tua trén mat dat nam ngang, dau
kia tya vao tuong thang dung. Vi tri cua thanh dugc xac dinh theo goc a = (0X,0G).
Bé qua moi ma sat. O thoi diém ban diu o = o, thanh
ding yén. Tinh phéan luc Ng cta tuong 1€n thanh tir d6 suy
ra goc nghiéng o, ma tai d6 thanh ro1 khoi tuong.

Bai 7

Mot hinh tru rong khdi luong m lan Xuéng theo mot
mat phing nghiéng(véi goc o =45°) (Ian khong trugt). O
bé mit phia trong cua hinh try tuyét dbi nhin c6 mot vat nho khoi lugng m = M/2. Héi
goc B khi hinh try dang lan.
Bai 8

Mot thanh khong khdi lugong ndi véi mot
qua ning & dau trén bat dau roi tir vi tri thang
ding khong van téc dau. Pau dudi bi chan mot |
phia nhu hinh v€. Ho1 goc gitra véc to van toc va
phuong thing dung ¢ thoi diém nd cham mit
phang ngang?
Bai 9

Mot hinh try ddc khdi lugng m ban kinh r c6 thé lan khong

truot theo mat trong cua mot hinh try rSng khéi lugng M, bén kinh R.

Hinh tru 16n ndy c6 thé quay xung quanh truc cta né theo phuwong

ngang. Cac truc cua cac hinh tru song song v41 nhau. B6 qua moi ma
sat. Ban dau hinh try dic ¢ vi tri ma duong ndi tAm hai hinh try 1éch mot g6c 6 nho so
v6i phuong thang dimg. Tha cho cac hinh tru dao dong. Viét phuong trinh dao dong
cua cac hinh try.
Bai 10

Vit ran c6 khdi lugng M c6 thé quay quanh truc ¢d dinh ndm ngang di qua
diém O ndm trén vat, mdé men quan tinh cua vét voi truc quay nay 1a I. & diém A cach
O mot doan bang d ta ndi mot vat m bang thanh AB khong khdi lwong c6 chiéu dai 1
va ¢ thé quay quanh A trong mit phing quay ctia vat ran. Tim chu ki dao dong nho
cua cac vat.
Bai 11

Vit A c6 khdi lugng M ndi v6i vat B khéi lwong m bang thanh AB c6 khdi
luong khong dang ké. Vat A nim trén miat phing ngang nhin va budc véi dau mot 1o
xo0 ¢6 do cung k, dau con lai cua 160 xo chdt ¢d dinh tai O trén miat phang ngang. Khi
vat B dao dong trong mat phang thang dung da kéo vat A dao dong theo duong thang

ox nam ngang. Viét phuong trinh dao dong ciia cac vat biét ¢ thoi diém ban dau, vat B
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& vi tri c6 goc 1éch o, so voi phuong thang ding Oy va vén téc vo hudng vudng goc
v6i AB vé vi tri can bang.
Bai 12

Mot vanh xe ban kinh R 1an khong trugt trén mat ban nam ngang, van tdc cua
khdi taim G 1a V. Goi I 1a mot diém trén vanh, ban dau I tiép xuc voi ban. Xac dinh
phuong trinh chuyén dong, van tdc va gia toc cia 1.
Bai 13

Mot qua cau ban kinh R 1an khong truot trén mot mat phang nghiéng voi gia toc
khéng d6i 13 a. O mot thoi diém t vi tri cua cac diém nhu hinh
v&. Hay xé4c dinh vén tdc va gia téc ciia A, B va O.
Bai 14

Mot qua ciu ban kinh R 1an khong trugt trén mot mang

hinh chir V véi géc mé 1a 6. Van tdc cua khdi thm O 1a vo. Hay xac dinh van tdc gbc
clia qua cau.
Bai 15

Mot hinh nén tron xoay c6 ntra goc ¢ dinh 14 0,
ban kinh day 1a r, lan khong truot trén mat phang ngang
nhu hinh v€: Pinh cua nén dugc khép vao mot diém O ¢c6
cung d6 cao véi tdm C cua ddy. Van toc cta C 13 v,. Hay
xac dinh van tdc goc va gia tbc goc ciia hinh non.
Bai 16

Trén mot mit phiang ngang c6 mot vanh dai ding yén ban kinh R. M6t vanh dai
khac giéng hét nhu thé chuyén dong véi van tdc v. Tim su phu thuoc van tdc u cua
giao diém 2 vanh dai vao khoang cach d giira hai tAm. Cac vanh dai déu manh va ludn
cham nhau trong qua trinh chuyén dong.
Bai 17

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

cach nhau mot khoang d. Mét soi day dugc budc ¢d dinh & A’

ro1 ludn qua 2 vong. Vong O’ di xudng véi van toc v khong doi.

Tim gia toc cua vong O khi ddy tao voi AB goc a.
Bai 18

Hai thanh thép co chiéu dai OA = L,, BO = L, lién két nhau bang mot khép ndi
O. Nguoi ta kéo hai dau A,B cua hai thanh d6 theo mot phuong ngang vé hai phia
nguoc chiéu nhau véi van tée khong ddi vi,v». Xac dinh gia tdc cta khop ndi O lac hai
thanh vudng goc nhau, biét hai thanh luén nam trong cting mot mit phang.
Bai 19
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Mot qua cau dic dong chat khoéi lugng m, ban kinh R 1an khong truot trén mot
mit phiang nghiéng hop voi phuong ngang goc o. Tim:
a. Gia tri ciia hé s6 ma sat dé sy truot khong xay ra.
b. Pong ning ctia qua cau sau t gidy ké tir luc bat dau chuyén dong.
Bai 20

Mot cai dia dong chat cé ban kinh R, quay tai chd véi van téc goc ban dau .
Hé s6 ma st giira dia va mat phang ngang 1a k. Tim s vong ma dia quay thém duoc
cho dén khi dirng lai.
Bai 21

Cho mét co hé nhu hinh v&. Hé s6 ma sat gifra m; va ban 1a k. Rong roc coi nhu
mot dia tron dic khoéi lugng M ban kinh R ¢6 thé quay khong ma sat quanh truc. Vat
m, ban dau ¢ cach mat dat mot khoang h. Tha cho hé m; M

chuyén dong tir nghi.

1. Tim gia tc ctia cic vat va ty sd cua hai luc cing

day truée khi m; cham dat. m;
2. Sau khi m; cham dét vat m, chuyén dong nhu thé

nao? hA

Bai 22 v

Mot hinh tru dic ddng chat ban kinh R, khdi luong M ¢6 thé quay tu do quanh
mot truc nam ngang di qua tam. Trén tru co cudn mot soi day manh c6  ———
d6 dai 1 va khoi luong m. Tim gia tde gbc cua hinh try phu thude vao
chiéu dai cua doan diy dugc bo thdng xubng. Gia thiét ring trong tim
ctia phan ddy cubn nam trén truc cua try .

Bai 23

MGt hinh tru dac déng chét co6 khbi lugng m, ban kinh R dugc lam quay xung

quanh truc cia nd véi van tde g6c mo. Hinh tru duoc dat I1én mat phéing ngang. H¢ )

ma sat gitta hinh tru va mit phiang ngang 13 k. Tim:

a. Thoi gian trong d6 chuyén dong cta hinh try 13 ¢6 truot.
b. Cong toan phan cua luc ma sat tic dung 1én hinh tru.
Bai 24
Mot hinh try dong nhat khéi lugng m, ban kinh R dugc dat khong van toc dau
trén mot mat phang nghiéng hop véi phuwong ngang goc o, hé sé ma sat k.
1. Xac dinh gia toc cta hinh tru. CMR: ¢6 truot hay khong con tity vao gia tri cia goc
o 5o v&i mot gia tri o ndo d6 can tim.
2. Tim téng ning luong ctia hinh try ¢ thoi diém t = 0 va t bat ki. Xét hai truong hop:

o < Ol va o > .
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Bai 25

Mot hinh 1ap phuong khéi luong M va mot hinh tru ddc m ban kinh R. Sgi day
khong dan khong khéi luong mot dau budc vao M,
mot dau cudn vao hinh try. Hinh ldp phuong

chuyén dong khong ma sat trén mat phang nghiéng
nghiéng goéc o. Rong roc khong khéi luong va
quay khong ma sat quanh truc. H¢ dugc tha tu do

khong van téc dau, day khong bi tring ma ciing
khong bi cing, phan day bén hinh try thing dimg, phan budc vao M song song v4i mit
phing nghiéng. Xac dinh gia tdc cta cac vat, bién luan theo cdc gid tri cua o.
Bai 26

Mot hinh try dic ddng chit co ban kinh R = 15cm nam trén mit phang ngang
r0i mit phang nghiéng tao mot goc o = 30° v6i mit phang ngang. Tim van tc cuc dai

vo ctia hinh try dé n6 khong bi nay 1én. Gia thiét khong co sy truot.

Bai 27
Mot d6 choi hinh try dic dong chat khéi lugng m, Q
ban kinh R ban dau nam & canh mot cai gia (canh nay song

song voi duong sinh ctua hinh try). Dudi anh hudng cua
van toc ban dau khong dang ké, do choi roi xubng. Hé sb
ma sat truot gitta dd choi va gia 1a k. & do nghiéng o, nao
d6 choi bat dau roi khoi gia. Ap dung: k=0,2.
Bai 28
Mot hinh tru dong chét, khdi lugng m, ban kinh a, khdi tim G. & thoi diém ban
dau hinh try quay véi van téc goc w, con khdi tim G dimg yén trén mat ban nam
ngang. Hé s6 ma sat truot giira try va ban 1a k.
1. Xac dinh & thoi diém t: van tée cua G va vén tdc goc m.
2. O thoi diém t; ndo thi hét truot? Xac dinh vy, 0, cling nhu quing dudng S; ma nd
di duoc.
3. Tinh cong cua lyc tiép xuc.
4. Sau d6 hinh try chuyén dong nhu thé nao? Bién luan va vé& duong cong biéu dién
bién thién cua v va o theo thoi gian.
Bai 29
Mot vanh dai mong ran ¢6 ban kinh R duge dat théng
dung trén san va ¢ gan diém tiép xuc véi san ngudi ta gin

vao vanh dai mot vat nho A c6 khéi lugng bang khdi luong o)

cua vanh dai. Sau d6 nguoi ta truyén cho truc ciia vanh dai mot van toc nam ngang v,.

Vi cac gia tri nao cua v, vanh dai s€ khong nhdy 1én, néu su lan xay ra khong truot.
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Bai 30

Mot vat ran khoi luong m, khoi tdim G nam trén mat dat

nam ngang A,B. Tiép xuc B khong c6 ma sat, con tiép xtic A c6 -,
A

@ 1<

ma sat v&i hé s6 k. & thoi diém dau nguoi ta déy vat ran voi van
tbc dau vo nam ngang. Xac dinh khoang cach d ma vat di
dugc cho dén khi ding lai.
Bai 31
Mot nguoi di xe dap khdi dong trén mot con
duong nim ngang. Ngudi di xe dap ndy duoc xem nhu
vat ran lién két v6i xe dap (bo qua khdi lugng ciia doi chan chuyén dong cua nguoi).
Goi m 1a khdi luong ctia nguoi + xe dap, hai banh xe
gibng nhau c6 ban kinh R va khdi luong khong dang ké. 1 4

Khoi tim G ctia h¢ chuyén dong duoc xac dinh boi cac

chidu dai a, b, h. Goi n 14 ty s6 ring giita dia va lip & banh b a
sau, k 12 hé s6 ma sat truot giita banh xe va duong. Hoi <o
mo men ngiu luc M cta ngudi phai tac dung 1én dia 1a bao nhiéu dé cac banh xe
khong truot trén mat duong.
Bai 32 (Pé thi HSGOG niim 95-96).
Mot khéi tru T, gém hai nira, mdi ntra c6 tiét dién 1a mot ntra hinh tron, ban kinh R,
chiéu cao h, c6 khdi luong riéng lan luot 1a D, va D, véi Di<Ds. Khéi tru duge dit trén
mot tAm phang P. Hé sb ma sat gitra T va p du 16n dé T chi 1an khong truot trén P.
1. Tim khéi tAm ctia mdi nira hinh tron dic dong tinh.
2. Cho mit P nghiéng mot goc o so véi dudng ndm ngang. Tinh goc ¢ ma mit phan
cach 1am v&i mat ngang khi tru can bang.
3. Tang dan goc nghiéng o. Dén gia tri nao cua o thi hinh try bat dau lan xudng? Lic
d6 ¢ bang bao nhiéu?
4. P hoan toan nim ngang va hinh try dang ndm can bang. Day nhe cho T lin mot goc
nho O rdi budng ra. Chuyén dong cua khdi tAm hinh tru c6 thé coi la dao dong diéu hoa
dugc khong? Néu c6 tinh chu ki dao dong?
Bai 33

Mot vong day xich kin A co khdi lugng m = 0,36kg, duoc ndi qua mot day vao
dau mot truc thang dimg cia mot may quay li tim va quay véi van tdc goc khong doi
o = 35rad/s. Soi day lam goc o = 45° véi dudng thang dimg. Xac dinh khoang cach tir
khéi tAm vong day xich dén truc quay va strc cing cua day xich.
Bai 34

Mot hinh nén tron xoay A khdi lugng m = 3,2kg ¢6 nira goc & dinh o = 10°, lan

khong truot trén mot mdt non B sao cho nd bat dong. Khdi tAm cta hinh nén A & cung
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dd cao voi dinh O, cach dinh mot khoang L = 17cm va chuyén dong theo mdt duong
tron voi van toe goc . Hay xac dinh:
a. Luc ma sat tinh tdc dung vao hinh n6n A khi o = Irad/s.
b. Gia tri cia u dé cho chuyén dong cua hinh non A tién hanh khong truot, hé s6 ma
sat gilta cac miat bang k = 0,25.
Bai 35:(dé thi HSGQG néim 2006).

Mot vat hinh ciu ban kinh R dang dtng yén trén tim gd mong CD. Mat do khéi

lwong cua vat phu thudc vao khoang cach r dén tdm cta né theo quy luat:

_ 3m (1+_r) 1\ A h:, A d
u—7nR3 R’ M a mot hang sO duong.

Tam gd dugc kéo trén mit ban nam
ngang theo chiéu CD véi gia toc khong O
d6i a (hinh v&). K&t qua 1a vat lan khong

truot vé phia D dugc mot doan I va roi

xuéng ban. Hé s ma sat truot gifra vat va mat ban la k.
1. Tinh khéi lwong va mémen quéan tinh cta vat ddi véi truc quay qua tdm ciia no.
2. Hay xé4c dinh thoi gian vat lin trén tim gd va gia toc tim O ciia vat di voi mit ban.
3. Tai thoi diém vat roi khoi tAm gd van tbe goc cua vat bﬁng bao nhiéu?
4. CMR trong sudt qua trinh chuyén dong trén mit ban vat ludn lin ¢ truot.
5. Vat chuyén dong dugc mot quing dudng s bang bao nhiéu trén ban?
Bai 36
Mot thanh AB dong chat khéi tim G, khéi lugng m,

chiéu dai 1. Thanh dugc treo vao diém O bang hai diy khong
dan, khong khdi lugng cung chiéu dai 1.

1. Hé can bang tinh liwc cing T, clia cac day.

2. Cit day OB tinh gia tri méi cua T ngay khi vira cat. Tinh
ty s6 T/To.

Bai 37
Mot thanh AB dong chat chiéu dai 2b khoi tim G dat thang dung trén mat dat.

Nhe nhang 1am mat thiang bang khién thanh bi d6. Gia thiét ddu A cua thanh truot

khong ma sat trén san. Tim van tdc vo ciia G khi thanh cham dét.

Bai 38
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Mot day xich AB d@)ng nhét c6 chiéu dai 1 va khdi lugng m, dat & mép cua mdt

cai ban nam ngang, dau B cua xich cach mép ban khoang h.
Day duogc tha tu do khong van tdc ban dau. Bo qua moi ma

sat.

1. X4c dinh phuong trinh vi phan toa do x cua B theo thoi gian.
2. Xac dinh & thoi diém t phan luc R ma ban tac dung 1én day xich.
Bai 39
Mot soi day xich dong chit, khong dan hoi, khéi luong m, chiéu dai 1 vét qua
rong roc khdi lugng M, ban kinh R. Rong roc c6 thé quay khong ma sat quanh truc. &

thoi diém ban dau, hé dimg yén, hai dau mat cua day chénh I¢ch nhau mot doan h. Xac
dinh chuyén dong cta hé sau do. (gia thiét day khong truot trén rong roc).
Bai 40

Mot dia ning quay quanh truc thang ding voi van toc goc w. Pong xu khoi
luong m, ban kinh r duoc tha xudng dia va tryc cta nd thang ding (hinh
v&). Khoang cach giira hai truc 1a d (d > r). Hé s6 ma sat giita dia va dong
xu 13 k. Tim van toc gbc on dinh cua déng xu? Gia tr1 momen luc dat vao
truc dia 16n dé giit cho van tc ciia nd khong d6i? Khong co ma sat & truc.
Bai 41

Mot cudn day khong dan hoi, khdi lugng khong dang ké quan qua
mdt thanh hinh try ban kinh R nam ngang dung yén (vit qua ding nira
vong hinh tru). Tinh gia tri cuc tiéu F, cta F can phai tac dung ¢ dau mat
A cua diy dé ngin khong cho tai trong roi xubng. Gia thiét ring hé s6 ma
sat truot gilta ddy dbi v6i thanh 1a f va trong luong cua ddy khong dang
ke.
Bai 42

Mot xe 6t6 ban dau ding yén, khi khoi dong cé duoc gia tdc a trén dudng nim
ngang. Mot canh cira ciia Xe van mo va tao nén goc o= 90°.
Tinh thoi gian can thiét dé canh ctra ty dong lai. B6 qua moi
ma sat, goi J 1a momen quan tinh cta ctra so véi truc ban 1é
(gia thiét 1a thang ding), b 1a khoang cach tir khdi tim G
ctia cira dén truc ban 18 va m 1a khéi lugng cua cua.
Bai 43 (Dé thi QT AO nim 88)

Pia Maxwell. Mot dia ddng chit hinh try (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 cua dia. Bo qua khéi luong cua day va truc, va bé day cua day.
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Quéan day dé nang khdi tam cua dia 1én d6 cao H = Im rdi tha ra. Dia quay va tut
xudng vi tri thap nhat rdi lai di 1én. Pé don gian ta gia st tim quay tirc thoi ludn nim
trén dudng thang dung di qua diém treo P.

1. Tinh van tdc gbc w cua dia luc khéi tim G di tut duoc quing dudng s.

2. Tinh dong nang tinh tién E, cua dia lac da tut
s=0,5m. Tinh ty sb giita ning luong nay va cac

dang ning luong khic ca dia ciing ¢ thoi diém

d6, néu biét r = 0,003m.
3. Tinh lyc cing ciia mdi day T, khi dia di xuéng. - '@ (LD

4. Tinh van tdc goc o’ cia dia theo goc quay O trong giai doan ddi chiéu.

V& trong toa do Pécac thich hop dang cac dudng cong biéu dién cac thanh phan cua
duong di va van toc ciia khéi tam dia, coi nhu nhitng ham ciia goc quay 6, cho ca 3
giai doan.

5. Luc cang t6i da ma mdi ddy chiu dugc 1a T,=10N. Tinh chiéu dai toi da S, cua day

c6 thé giai phong, khong quin vao tryc luc doi chiéu, ma day khong bi dut.

55



Phin 2: BAI TAP CO HQC THEO CHU PE
Chii dé 1: CONG - CONG SUAT - NANG LUQNG

Truwong THPT Chuyén Hoang Van Thu, tinh Hoa Binh.

1.83. Nghién ctru mot tai nan trén duodng, canh sat giao thong do dugc chiéu dai vét
banh xe trén mit duong do phanh gip xe c6 chiéu dai L = 60m. Tim van tdc
ban ddu cua xe, néu hé sd ma sat gitta banh xe va mit duong 1a k = 0,5?
Hudéng dén giai
Goi van tdc ban dau cua xe la v.
Vét banh xe trén mat duong 1a L = 60m nén quang duong xe truot 1a 60m.

Ap dung dinh 1y dong nang cho qua trinh phanh ta co:

0- %mv2 =- kmgL

< v =.[2kgL =24,5(m/s)
1.84. Tim quing dudng xe truot di duoc trén mit phang nim ngang néu nd truot
xudng theo doc nghiéng goc a = 30° so v6i phuwong nam ngang tir d6 cao H =
15m? Hé s6 ma sat giita xe truot va duong 1a k =0,2.

Hwéng din giai

Fms .
S cvééng cua2 diém A va B:
a\ .
H F
ms N C
-
P L
WB - WA :Ams
mv,’
& —2 - mgH =- kmg cosa.—

sin
& v,” =2gH(1- kcota))
Su bién thién co ning ctia 2 diém B va C:

W.-W,=A_

2
mvy

& 0- =- kmgL
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2
Vg

2kg

&L= &L :H(%- cotar) =49(m)

1.85. Vat chuyén dong khong van téc dau xudng hé, thanh hd nhén va thoai dan sang
day hé nim ngang (Hinh 1.48). Chiéu dai ... _..________
phan day 1 =2m. Hé s6 ma sat giita vat va day
ho 1a k = 0,3. Chiéu sdu ctia ho 1a H = 5m.

Tim khoang cach tor vi tri vat dung lai toi

g

didm giita cia hé? PR

1
3 Hinh 1.48.
Huwéng dan giai
Tong 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 ctia phan day ho 1a | = 2m nén chiéu dai ma

vat di dugc trén day hé:

S = 8 lan qua day + 67cm
=> Khoang cach tir vi tri vat dimg lai t6i diém giita ctia ho 1a:
X Zé- 67 =33cm .

1.86. Tim cong can thuc hién dé dua mét chiée xe truot mang theo vat 1én dbc co do
cao H = 10m? Khdi luong tong cong ctia xe va vat 1a m = 30kg. Goc nghiéng
ctia doc o = 30°. Hé s6 ma sat giita xe trugt va mat doc giam déu tir k, = 0,5 tai
chan doc dén k.= 0,1 tai dinh doc.

Huéng din giai

k +k,
2

Trong trudong hop nay, trong lyc va luc ma sat sinh cong can, vi vdy cong can

Hé s6 ma sat trung binh giita xe truot va mit phang nghiéng 1a : k =

thue hién phai 13 cong duong bing do 16n cia cong cua trong luc va luc ma sat.

= A =mgH + kg cos .

sin
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1.87.

k +k
> A=mgH(+- > 2 cota =4,5.10°(J)

Lam viéc v6i cong suat khong ddi, ddu may xe lra c6 thé kéo doan tau 1én dbc
c6 goc nghiéng oy = 5.10° rad vé6i van toc v; = 50km/h. V6i goc nghiéng
a,=2,5.107 rad thi ciing trong diéu kién d6 doan tau chuyén dong véi van tdc v,
= 60km/h. Xac dinh hé sb ma sat, coi nd 1a nhu nhau trong ca hai trudng hop.
Huéng din giai

Do cong suét khong d6i 0 Fv = const => Fv, =F,v,

Ma do xe chuyén dong déu nén:

F, =mgsina, + kmgcos,

F, =mgsina, + kmgcosa,

0 mgv, (sin a, +kcosa, ) =mgv,(sina, +kcosa,)

& vl(sina1 +kcosal)=v2(sina2 +kcosa,)
v, sina, - v,sina,

k= ~0,01
Vv, COS, - V, COS

< e \ A AV, - 0LV,
a;;a, 1a nhitng géc nho nén  k E— =0,01
2 1

1.88. Mot 6 t6 c6 khdi lugng m = 1000kg tat dong co khi xudng dbc co goc nghiéng

vGi phuong ngang o = 6° thi ting toc dén van toc cuc dai v =72 km/h rdi sau
do6 thi chuyén dong déu. Tim cong suat ctia 6t6 dé n6 di 1én doc nay véi van tdc
do?

Hudéng dén giai

Fms

Theo dé bai, xe tat dong co roi xuéng ddc véi v = 72km/h = const.
+ Lyc ma sat trén doc F,, =kmgcosa can bang voi thanh phan luc kéo
F, =mgsina = kmgcosa =mgsina
+ Khi 1én déc thi Iyc kéo ctia dong co F =mgsina + kmg cosa =2mgsina
= Cong sudt cta 6 t6 dé né 1én doc voi van toc v = 72km/h = 20m/s 1a:
P =F.v =2mgvsina =40.10° (W)
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1.89. Mot chiéc xe con khdi lugng M = 1000 kg chuyén dong déu trén mot quing
duong nghiéng, cit mdi kilomét thi 1én cao thém h =10 m. Tim luong xing can
t6n nhiéu hon so v6i khi chuyén dong véi cing van tde trén dudng nim ngang?
Luong xing duoc tinh ddi voi quiang duong dai L = 100km. Cho ning suét toa
nhiét cta xing 1a q =4,6.107 J/kg. Hiéu suat dong co m = 10%.

Huoéng din giai
Goi m; 1a khéi luong xang can di trong truong hop co ting do cao, m, 1a khoi
luong xing can dung trong truong hop khong ting do cao. k 13 hé s6 ma st
trong moi truong hop.
Taco: L=100km = 10° m, H=h.L=10’m
THI1: Xe chay trén duong nghiéng.

Do chuyén dong déu nén cong can thuc hién dé xe chuyén dong trén quang

duong L, la:
A, =A, + A, =Lkmgcosa +mgH

) H ,
Do sina :T =0,01 = o ratnho = cosa =1

= A, =kmgL +mgH

A mekl + meH
Ta co: AZWQMZU
o, mq
om :mgkL+mgH
] nq

TH2: Xe chay trén dudng thiang
Do chuyén dong déu nén cong can thyc hién chinh bang cong cua lyc ma sat:

AZ :AmsZ :kmgl‘
A mgklL
Tacd: — =n < & =n
0, m,q
L
m, :mgk 2

nq

_ 3
= Am=m, - m, :mgkL +mgH - mgkL _mgH :1000.10.107 ~2.2(kg)
mq nq 0,1.4,6.10

1.90. Tinh luc can cta nudc 1én tiu dang chuyén dong, biét rang khi n6 chay voi van
téc v = 10km/h trong 3 ngay thi can dung hét M = 6,5 tin than? Hiéu suat dong
com = 0,1. Cho ning sut toa nhiét ctia than 1a q = 33,5.10° J/kg.

59



Hwéng din giai
Goi luc can cua nudc 1én tau 1a F..
Quang duong tau di trong 3 ngay 1a : S =10.3.24 = 720 km = 720000 m
Do tau chuyén dong déu nén Fi, = F.

A =F.S
Ma: Q=Mq
oA _FCS nMgq
Ta co: 77 =0 _Z\iq = F.= S ~3.10*(N)

1.91. Khi di trong cac thanh phd 16n, xe 6 to thuong phai dimg lai tai cac noi c6 hé
th6ng dén hiéu. Vi du, mot chiéc taxi tai Matxcova trung binh ctr chay 100 km
phai ding lai 100 1an. Gia sir, sau mdi 1an dimng xe lai tang toc toi van toe v =
60 km/h. Luc can lai chuyén dong cua 6t6 F = 300N va it phu thudc vao van
tbc. Luong xdng ma xe d6 dung khi chay trong thanh phd tén hon khi chay &
duong ngoai 6 (noi hau nhu khong phai ding lai) 14 bao nhiéu 1an? Khéi luong
ctia taxi M = 1,5 tan. Hiéu suit dong co khong phu thude vao van tde.

Hwéng din giai
Ky hi¢u:
H 13 hiéu sudt caa dong co ; v = 50/3 (m/s)
M, 1a khéi luong xdng chay trong tp
M, 1a khéi lwong xdng chay ngoai ngoai 6
Ai; la cong c6 ich trong TH chay trong tp
A1, la cong c6 ich trong TH chay trong tp
L = 100km=100000m, V = 60km/h = 50/3 m/s, M = 1500kg

Ta co:
Ai = A. + nAtang toc =F..L + Mv?%/2. (n=100)
Atpl =m.q,; Ap = AC = FCL 5 Atpz =mp.q
H :i = 4
A, A,
nMv*
Fel+= " fper
= =
mq m,q
2
, 100.1500.[50]
o M :2FC.L+nMV _ 3
m, 2Fc.L 2.300.100000

1.92. Poan tau di v6i van téc v = 72 km/h trén dudng sit ndm ngang. Pau tau can
tang cong suat thém bao nhiéu dé tau giir nguyén véan téc d6 khi c6 mua 16n?

Coi réng, trong mot don vi thoi gian c6 mdt lugng nudc mua 1la m, = 100 kg/s
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roi xubng tau roi chay tir thanh toa tau xudéng dat. Bo qua sy thay doi luc ma sat
khi tro1 mua.
Huoéng din gidi
Poi: v =20m/s
Taco: Pi=Myv ; Py=(M+m)v
Ap dung dinh 1i bién thién dong luong:
Fu.At = Py — Py =(M+m)v — Mv = mv

Lay At=Is
= Lyuc ma dau tau can ting 1én / don vi thoi gian 1a F = mv/At, vi m = m, =
100kg

= Can ting cong suit 1én AN =Fv =m* =40(kW)
1.93. Chiéc bta cia may dong coc ning m = 500 kg duoc tha roi tu do tir d6 cao nao
d6 dap vao coc va dong nod sau xudng dat 1 = 1 cm. Xac dinh luc can coa dat F
(coi la khong déi), néu ngay trudc khi va cham, btia c6 van tdc 1a v =10 m/s.
Bé6 qua khdi lugng cua coc.
Huéng din giai
Tir dinh 1i vé& dong ning =>

0- %mv2 =mgtl- Ft

Vi,
o8

=2.5.10°(N)

=> F =m

1.94. Chiéc xe trugt dang trugt trén mat bang véi van toc v = 6m/s thi bat dau truot
vao phén duong nhya. Chiéu dai cta véan truot 13 L = 2m, ma sat gilra van truot
voi mdt duong nhya 1a k = 1. Tim quang duong xe trugt di duge trén dudng
nhua cho dén khi dung lai hoan toan?

Hudéng dén giai
Dong ning ban dau: Wf%mv2=18m N Fing
kmg f----------- .
O<x<L: F kag% i

ms

Gia st xe trugt di dugc quang duong vao duong nhya thi NN

cong cua lyc ma sat co6 dg lon: S

Ansi= dt tam giac = (1/2)kmgL = 9,8m
Amsa< W4 => toan bd chiéu dai xe truot vao duogc duong nhya, sau d6 xe con truot
thém quang duong c6 chiéu dai d nira thi phan dong niang con lai méi tiét tiéu hoan
toan.
Wi = Ana + kmgd => 18m-9,8m=9,8md => d=0,84(m)
Téng quing dudng xe truot dugc trén dudng nhya:
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t=L+d=2,84(m)

1.95. Tim luc can thiét dé nhd mot chiée dinh dai L = 80 mm khoi tim bang, néu nd
dugc dong boi sau nhat baa c6 khdi lwong m = 0,5 kg va van tdc bua trude khi
va cham v = 2m/s? B6 qua khdi luong dinh.

Huéng din giai
Cong dé rat chiéc dinh 1én khoi mit bang bang dong nang clio 6 nhat bua.
6mv° 3my?

=F,.L < F, :T

=

F 2 . ., A . \ A
Taco: F, = ;‘“‘ (vi luc dé rat dinh giam tuyén tinh ttr F.x dén 0)

PRV . % 6mv’
Luc can thict 1a lyc 16n nhat. ® Fmax =2 Ftb= F_, =2F, =2

2
omv

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

1.96. Tim cong can thyc hién, dé quay mot chiéc tim van nam trén mat dat quanh
mét dau cua nd di mot goc a? Tam van c6 chiéu dai L, khdi lugng M, h¢ s6 ma
sat gilta nd va mat dat 1a k.
Hwéng din giai
Cong can thuc hién c6 d6 16n
bang cong cua luc ma sat thuc
hién trén cung GG’.
Do dai cung GG’ la: G’

L
X =aR =a—

| (@)
> 4 :kMgaL G
2

1.97. Thung nuéc duge kéo tir dudi giéng siu H=20 m. Ban dau thung day nudc. Do
c6 mot 16 thung nho ¢ dudi ddy nén khi kéo 1én nudc bat dau chay ra khoi
thung. Coi rang quéa trinh kéo thung 1én déu din, luu lwong nude chay khoi
thung khong d6i. Tim cong kéo thung nude, néu khi kéo thung 1én, trong thung
con lai 2/3 lugng nudc ban dau. Thung réng c6 khéi lwong m=2kg, thé tich
thung V=15/.

Huoéng din giai
Vi qué trinh kéo thung nudc 1én déu din nén N\F

luc can kéo thung nudc bang trong luong cua thung gV +mg]

cong trong luong cuia nudce. 2/3+mg

mg |------------ 62




Vi lugng nudc trong thing giam déu tir thé tich V xudng 2/3V nén luc kéo thung nudc
. . Z 2
cling giam tir £, =mg +0gV dén F =mg +§/0gV
Cong can thyc hién dé kéo thung nudc chinh bang dién tich cta hinh thang.
A=—H| G pgV +mg) +(pgV +mg)
SpV
3
Thay s6 A =2,9kJ
1.98. Mot xylanh dit thang dting, dau dudi chim trong nudc.

o A=( +2m)%

Trong xylanh c6 mét pittong dat nam trén mat nudc. [T
Kéo cham pittong 1én d6 cao H = 15m (Hinh 1.49). Tim A
cong kéo pittong? Dién tich tiét dién cua pitténg 1a S = H

1dm?, ap suit khi quyén P=10° Pa. Bé qua khdi luong Y [

pittong.
Hwéng din giai

+ Khi kéo pittong 1én, nudc trong pittdng dang 1én theo. Dén

Hinh 1. 49.

khi ap suét cot nude bang ap suat khi quyén thi cot nude khong

dang 1én nira. Khi d6 trong xi lanh ton tai méi trudng chan khong.

+ Néu tiép tuc kéo pittong 1én thi can phai tac dung vao pittong 1 luc dé thing duogc ap
luc ciia khi quyén tac dung 1én pittong.

+ Chiéu cao t0i da cua cot nudc co thé dang 1én trong xilanh:

0gh =p,
5
=> hzﬁz 1? =10m <H
prg 10°.10

Viy cong can thuc hién duoc tinh bang thé ning cia cot nudce cd chidu cao h va cong
dé kéo pittong tir d6 cao h dén do cao (H - h)

2
4 —PesSh

+ poS(H - 1)

Thay s6 ta co: A =10*J
1.99. Mot con lic toan hoc khéi luong m, chiéu dai 1 duoc lam dao dong bang cach
mdi 1an no di qua vi tri can béng thi lai tdc dong mot lyc F trong khoang thoi
gian ngin t theo phuong song song v4i van tdc. Sau bao nhiéu chu ky con lic
dat toi goc 90°?
Hwéng din giai
D6 bién thién dong lwong ciia con lic sau mdi 1an di qua vi tri can bang la:  Ap =Ft

Sau n lan qua vi tri cAn bang: nFt =Y Ap =my
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Dé con lac dat dén goc 90° thi van toc can ¢o (6 vi tri cAn bang) cua con lac 1a:
2

Ap dung dinh luat bao toan co ning: =mgl => v=,/2gl

A 1A M A oo e . A 3 . 2 Z
S6 14n con léc cn phai di qua vi tri cAn bang la: =Y =VEE
Ft Ft
4 C A 2
So6 chu ki can tim: N =" gl
2 2Ft

1.100. Hai tén lira gidng nhau, mot cai dang chuyén dong con cai kia dung yén, duoc
cho dong co hoat dong trong mot thoi gian ngan. Trong thoi gian d6, ching
phut ra khéi lugng khi d6t nhu nhau (nhé so véi khdi lugng tén Itra) véi van toc
turong d6i so voi tén lira nhu nhau. Pong ning ban dau cua tén lira chuyén dong
la K, sau khi dong co hodt dong thi tang thém 4%. Tim dong nang cua tén lra
con lai?

Hudéng din giai

2
MY K =pvay = AR o MVAY A
K My v

Lo . 2 AK Av
+ D061 voi tén ltra dang chuyén dong: v =0,04 => ~ =0,02

Taco: K =

Goi v, vy, u lan lugt 1a van toc cia tén Itra trudc khi phut khi, van toc cia tén Itra sau
khi phut khi, van toc cua khi so voi tén Ita.

M va m lan luot 1a khéi luong cua tén lira va khi.

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

= Av =v, -V :ﬁu => & :ﬂﬁ :0’02

M \ %
+ Dbi voi tén lira dang ding yén:
’ m
Ap dung dinh luat bdo toan dong luong ta co: mu =Mv, =>V, :ﬁ”
M M m? 1 m? K 2 .2 2

Ta co: K, S :—m—2u2 =M =22 =m_2”_2 _|Av =4.10"*

2 2 M 2 M K M v v

=> K, =4.10*K

Chii dé 2: LUC HAP DAN. VE TINH
Truwong THPT Chuyén tinh Lao Cai

1.101. Mot vé tinh nhan tao dung trong hé théng vién thong, phong 1én tir xich dao cua
Trai Dét, va trong sudt thoi gian chuyén dong sau d6 ludn nam phia trén mot

diém cb dinh trén mat dat (vé tinh dia tinh). Héi ban kinh quy dao cua vé tinh
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1.102.

1.103.

1.104.

1.105.

1.106.

1.107.

1.108.

1.109.

1.110.

16n hon ban kinh Trai Pt Re = 6400 km bao nhiéu 1an? Biét gia toc roi tu do
trén bé mat datla g = 9,8 m/s’.

Vé tinh nhan tao cua Trai Dat duoc phéng lén tir xich dao va chuyén dong trén
quy dao tron trong mit phing xich dao theo chiéu quay ctia Trai Dat. Tim ti s6
giita ban kinh quy dao ciia vé tinh va ban kinh Trai Dat néu thoi gian giita hai
1an lién tiép n6 di qua phia trén ctia diém phong 13 hai ngay?

Vé tinh nhan tao cua Trai Dat dugc phong lén 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 = 3Rg véi R = 6400 km 13 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 cua Trai Dat va Mt Trang 1a tron, tim ti s6 khoi luong Trai Dat va
Mait Troi. Biét Mat Trang di dugc 13 vong quanh Trai Dat trong mot nam va
khoang cach tir Trai Pat dén Mat Troi 16n hon 390 1an khoang cach tir Trai Dat
dén Mat Tring.

Xac dinh ti s6 khdi luong Trai Dit va Sao Hoa theo cac tham sb quy dao cia
tram tu dong “Sao Hoa 2”: khoang cach 16n nhit dén mit dit (vién diém) a =
25000 km, nhé nhat (can diém) I p = 1380 km, chu ky quay T = 18 h. Ban kinh
Sao Hoa Ry = 3400 km, ban kinh Trai Dat R = 6400 km.

Mot trong cac vé tinh Sao Moc chuyén dong trén quy dao tron ban kinh R, =
4,22.10° km va chu ky quay T, = 1,77 ngay. Khdi luong Sao Mdc 16n hon khéi
luong Trai Dét bao nhiéu 1an? Biét ring Mit Tring chuyén dong trén quy dao
ban kinh R, = 3,8.10° km v6i chu ky T, = 27,3 ngay.

Tinh van toc vii tru cap I khi phong tir bé mat Sao Mdc, sir dung cac thong sb
quy dao vé tinh Hanimet cia Sao Moc: quy dao tron ban kinh R = 1.10° km va
chu ky T = 7,15 ngay. Ban kinh Sao Mgc R; = 70000 km.

Tim khoang cach xa nhit tir tim Mat Troi dén sao chéi Harley, biét chu ky
quay quanh Mt Troi cia n6 1a T = 76 nam, khoang cach nho nhat tir sao chdi
dén Mat Troi 12 Run = 1,8.10° km. Ban kinh quy dao Trai Dat R, = 1,5.10° km.
Vé tinh chuyén dong xung quanh Trai Dét trén quy dao tron véi ban kinh R =
3R v6i Re = 6400 km 13 ban kinh Trai Dat. Vé tinh khoi dong bd phan ham
trong thoi gian ngan 1am cho véan téc cua né
giam di va chuyén sang quy dao elip tiép
tuyén voi mat dat (Hinh 1.79). Hoi sau do6
bao 1au thi v¢€ tinh ha canh Xuéng mat dat?
Hai ngdi sao hat 1an nhau va cung chuyén
dong theo quy dao tron quay xung quanh
khéi tim cua chung véi chu ky T = 2 nam

Hinh 1. 79.



1.111.

1.112.

1.113.

1.114.

1.115.

1.116.

1.117.

1.118.

(hé sao d6i). Tong khdi luong cta cic ngdi sao m; + m, = 2Ms v6i Ms 1a khoi
luong Mit Troi. Tim khoang cach giira cac ngdi sao néu biét khoang cach tir
Trai Dat dén Mat Troi Ro = 1,5.10° km. Khdi luong Trai Dat nho hon khdi
luong Mat Troi rat nhiéu lan.

Pé tao ra trong luong nhan tao trén khoang hanh khach, hai phén cua tau vii tru
(cotile khoi lugng 1a 1:2) dugc dua ra cach nhau mét khoang L va nho dong
co lam cho chung quay quanh khéi tam chung ciia ching. Tim chu ky quay, néu
biét ddng hd qua lic dat trén phan tau ning hon chay cham hon hai lan so v&i
khi n6 dt trén Trai Dat?

Do chuyén dong tu quay cua hanh tinh, trong luong tai xich dao nhé hon tai cac
cuc. Tim do cao h so voi bé mit hanh tinh tai cac cuc sao cho trong luc tai do
bﬁng trong lyc trén bé mat hanh tinh tai xich dao? Coi ré’mg hanh tinh ¢6 dang
cau ban kinh R. Chu ky tu quay ctia hanh tinh 1a T, khéi lugng riéng trung binh
ctia vat chit ciu thanh no 1a p.

Mot tiéu hanh tinh c6 dang hinh cau ban kinh 13 Ry = 5 km. Gia sir khbi lugng
riéng ctia tiéu hanh tinh 14 pp = 5,5 g/cm?, tim gia toc roi ty do g, trén bé mat
cua nd. Bo cao ma mot nguoi dung trén bé mat tiéu hanh tinh nhay 1én dugc,
néu voi cing mot sirc bat nhdy nhu vay thi ngudi d6 chi nhiy 1én dén do cao 5
cm trén Trai Dat.

Tim gia tdc roi ty do trén bé mat Mat Troi néu ban kinh Mt Troi 16n hon ban
kinh Trai D4t 108 1an va ti 1 khbi luong riéng cia Mat Troi va Trai Dat 14 1:4.
Tinh gia tdc roi tu do trén bé mat Mat Troi néu biét ban kinh quy dao Trai Dat
la Ry = 1,5.10* km, ban kinh Mat Troi Rs = 7.10° km va chu ky quay cua Trai
Dat quanh Mit Troi 1a T = 1 nam.

Xac dinh chu ky quay nhé nhét cua vé tinh sao notron. Khdi luong riéng ctia nd
lap=10" kg/m’.

Vé tinh c6 khdi lwong M = 200 kg chuyén dong trén quy dao tron quanh Trai
Pat. Khoang cach tir mat dat dén vé tinh 1 nho so vi ban kinh Trai Dat. C6 thé
thay dbi ban kinh quy dao bao nhiéu néu ban mot phat dan tir vé tinh? Khoi
lugng vién dan m = 5g, van tdc dan 1a u = 1 km/s theo phuong nguoc chiéu van
tdc vé tinh.

Tang thir ba cua tén lira bao gdm phan khoang mang nhién liéu c6 khdi luong
M = 50 kg va phan dau bao vé hinh nén c¢6 khdi lwong m =10 kg. Phan dau c6
thé bat vé phia truéc nho mot 10 xo nén. Khi thir trén Trai Dat, khi tén Itra dugc
giit ¢b dinh thi 16 xo ddy phan dau khoi tén lira v6i van tée vo = 5,1 m/s. Tim
van toc tuong ddi ciia phan dau so vdi tén Itra khi né roi ra trong khi bay trén

quy dao?
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1.119. Vé tinh dugc phong 1én quy dao tron tai do cao H = 500 km so v&i bé mat Trai
Pit bj can bai cac 16p khi quyén Trai Dat ¢ trén cao. Gia tdc goc ctia vé tinh &
= 3.10" rad/s>. Tim dd cao cua vé tinh sau mot thang? Ban kinh Trai Dat Ry =
6400 km.

1.120. Biét rang tai thoi diém hién tai, Mt Trang roi xa khoi Trai Dat véi toe do v =
3,3 cm/nam. Tim gia toc goc cua Mat Trang. Khoang cach trung binh tir Trai
DAt dén Mat Trang R = 3,84.10° km, van tbc gdc cua Mat Trang quanh Trai Dat
o =2,56.10° rad/s.

1.121. Tén lira phong 1én tir bé mat Trai Dét theo phuong thang dung véi van toc vil
tru cap I va roi trd lai Trai Dat cach khong xa diém ban. Tim thoi gian bay ciia
tén 1tra? Bén kinh Trai D4t 1a Re = 6400 km.

1.122. Cac nha du hanh vii tru di ha canh xubng bé mit Mat Tring, cin quay tré vé
tram vil try dang chuyén dong trén quy dao tron tai d6 cao bang ban kinh Mit
Trang Ry = 1700 km. Tim van tdc dau v cua cabin tai bé mat Mit Trang, dé cho
khi tiép ndi v6i tram khong can diéu chinh van téc cua cabin? Gia toc roi tu do
tai bé mat Mt Trang 1a gy = 1,7 m/s’.

1.123. Tau vii tru khéi lugng M = 12 tan chuyén dong quanh Mit Tring trén quy dao
tron tai d6 cao h = 100 km. Dé chuyén sang quy dao ha canh xudng Mit Trang,
ngudi ta cho dong co phan luc hoat dong trong thoi gian ngan. Van tdc khi phut
ra khoi 6ng 1a u = 10* m/s. Ban kinh Mat Trang Ry = 1700 km, gia tde roi tu do
trén bé mat Mat Tring 1a gy = 1,7 m/s%.

a) Tim khéi lugng nhién li¢u can dung dé dong co hoat dong tai diém A lam
tau dap xudng Mit Tring tai diém B (Hinh 1.80 a)?
b) Tim khdi luong nhién liéu can dung dé truyén cho tdu mot xung luong theo
phuong ndi tim Mit Trang dé tau chuyén sang quy dao elip tiép xtic v6i bé mit
Mit Tring tai diém C (Hinh 1.80 b)?

Hinh 1. 80.

LOI GIAI
Bai 1.180 .
Theo dinh luat Kepler ta co6
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H_T

ad gz (1)

T, T:i: Chu ky quay cua v¢ tinh trén quy dao tron va Elip
a: Ban kinh quay trén quy dao tron a =3Rg

a;: Ban kinh 16n trén quy dao Elip a; = 2Rg

Xét cd cua v¢ tinh trén quy dao tron

Gm'M s mluz 'I:-'z = ﬂ
a? a = a (2)
27 2ma
v=—-a T =
Cé T => L F

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

7 =T (al)3 > —T = 143832
=T*-|—) =—=n?a*— = g
a 27 GM
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 luc hap dan dong vai tro 1a luc
hudng tam
. .. GMm Y’
Vi trai dat R? =m R, (1)
Véi h G Yy 2 2
&1 hai ngo6i sao: (R PR 'R R, 2)
GM 27R
Tu (1) va (2) ta co: —— =v* = T ] 3)
0 0

& +x ) e+ RJ[2T 2

*(R ) @)

Tir (3) va (4) bién d6i duoc

2
(7 +R,) WA RT B 12 S R 4R, =2R =3,0.10°Km
2R T :
Bai 1.182.

TZZTD: 47[\/2
g
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Mat khac, luc gy ra dao dong trén tau la lyc quan tinh:

L

3g

Bai 1.183

Vi trong lugng bang tong hop cia luc hip din va luc quan tinh li tAm nén theo dau bai

thi luc hép dan cua trai dét tac dung 1én vat & do cao h trén dia cuc béng téng hop cua

luc hép dan cua luc hép dan va luc quan tinh 1i tdm tac dung 1én vat doé tai xich dao

GMm __GMm _ —_GMm (21’

(R+hY R "o R? T
GpT~* - 37

Bai 1.184.

Gia tdc roi tu do trén tiéu hanh tinh : g’ = GM/R?

M: khoi lugng hanh tinh; R: Ban kinh hanh tinh.
4

M =00,V =3 ppt.R’.

IS

vay g’ =2 G.po.m.R ~7,68.10°m/s>.

Khi cting mot ngudi nhay thi do bién thién thé nang 14 nhu nhau nén ta co:
Mgh=mg’h’ vah’ = gh/g’ ~ 64m.
Bai 1.185
Biéu thirc tinh gia tdc roi tu do trén bé mit mot vat hinh cau
GM 4
= =—moR
g R 3 12

Ti s0 gia toc roi ty do trén bé mat Mat Troi va Trai Dat

R 1
Sur :pMT MT —~ 108 = Sur :265(I’71/S2)

gn PRy
Bai 1.186.

Luc hép dan cua Trai Dat va Mat Troi dong vai tro 1a lyc hudng tam. Coi khéi tim hé
Trai Dat va Mat Troi trung Mit Troi.
G% =M w&’R, <= GM, =’R, =

0

4r?
T2

R;
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Mat khac:

_GM, _4r’R;
Es R: TR’
Bai 1.187

Trong viéc quay ciia vé tinh quanh hanh tinh thi lyc hap dan dong vai tro 1a luc
hudng tdm nén xay dung duoc biéu thic tinh chu ky nhu sau
GMm

RZ

2;:]2 GM [2;:]2
= — ==
R

=mRw?* =mR[—
T T

Vay chu ky nhé nhat khi ban kinh quy dao nho nhat twong tmg véi ban kinh ctia sao R

< 4”R3’0] 27 3
3 ) :{_”] o T, = [2= =1,2.107(s)
R T Gp

Bai 1.189

- Xét trong hé quy chiéu khdi tAm cta hé gom khoang mang nhién liéu va dau bao vé
Ap dung dinh luat bao toan dong luong: myvy = mev,
- Khi thir trén trai dat ta tinh dugc thé nang dan hoi cua 16 xo

2
m,vy

Ap dung dinh luat bao toan co ning: W =

- Trén quy dao thi thé ning nay ciing chuyén hét thanh dong ning cua hai khoang va
dau bao vé khi hai phan tach nhau ra

2 2
_myvy o my m, m

2 v(;

2 2 vl 2
=+ T omy, =my, +m, o v =1+ v, = v, =y L
Yo ne d 0 P d
2 2 m, m, m, +m,
/ [¢
o _mgvy _my m,

t - 0

m m m, +m,;

14 t

- Van toc tuong doi cua dau bao v¢ va tén lua

m m m m
v, +v, =y, L+ Ly, L =y, [1+—L =56(m/s)
m +m,; m, 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

Trwomg THPT chuyén tinh Tuyén Quang
Mot thung xe c¢6 khdi lwong m, = 160 kg, chiéu dai L = 3 m niam trén mot
dudng ray nhin. Mot ngudi ¢ khéi lwgng m, = 60 kg di tir dau nay dén dau kia
ctia thung xe. Tim do dich chuyén cua thing xe?
TAm van khdi luong m truot ty do trén mat bang nam ngang vdi van tde v,. Mot
ngudi khdi lwong m, nhay 1én tAm van v6i van tée v, theo phuong vudng goc
voi van toe tAim van. Tim van tdc v cia hé van va nguoi. B qua lyc ma sat gitra
van va mit bang.
Mot toa chd téc nudc co thé chuyén dong khong ma sat doc theo duong ray.
Khbi luong téc 1a M, khéi luong nudc trong bé 1a m. Mot vat khoi luong m,
duoc tha roi théng ding vao bé tai vi tri cach tAm bé modt doan 1. Tim phuong
va do dich chuyén ctia bé nuée khi chuyén dong cua nudc da t4t han va vat ndi?
Giai thich co ché hién tuong.
Vién dan dugc ban ra tir khau sing dat trén mat dat, no thanh hai manh giéng
nhau khi 1én dén diém cao nhat ciia quy dao cach sung theo phuong ngang mot
doan 1a a. M6t trong hai manh bay theo phuong nguoc lai véi van toc bang van
tdc cua vién dan ngay trude khi nd. Tim khoang cach tir sing dén diém roi cua
manh dan thtr hai? Bo qua suc can cua khong khi.
Mot vién dan khdi luong m bay theo phuong ngang véi van toc v gam vao khéi
g0 khéi luong M dang dimg yén treo vao soi day co chiéu dai 1. Tim goc 1éch o
ctia day khoi phuong thang dung.
Dung stng hoi ban vao mot hop diém dat trén ban, cach mép ban mot khoang 1
= 30cm. Vién dan c6 khéi lugng m = 1g, bay theo phuwong ngang véi van toc v
= 150 m/s, xuyén qua hop diém va bay tiép véi van tdc vo/2. Khdi luong hop
diém 1a M = 50 g. Hé s6 ma sat k gitra hop diém va mit ban phai nhu thé nao dé
no6 roi khoi ban?
Hai hat c6 khdi lwong m va 2m, c6 dong luong p va p/2, chuyén dong theo cac
phuong vudng goc véi nhau dén va cham v&i nhau. Sau va cham, hai hat trao
d6i dong lugng cho nhau. Tim co ning mat di do va cham.

Vat khéi luong m; chuyén dong véi van

tdc v dén va cham dan hoi véi mot vat m v m ./g 7

dang yén. Sau va cham, no chuyén dong &> @& ------gotToooooooos
e 2 A m/2 m/2

theo phuong hop voi phuong chuyén dong A

ban dau mot goc 90° véi van tbe v/2. Tim  Truoe va cham Sau va cham

khéi lwong vat th 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 voi van tdc v dén va cham véi mot hat ding yén
khéi lwong m/2 va sau va cham dan hoi thi bay ra theo phwong hop véi phuong
chuyén dong ban dau mot goc a = 30° (Hinh 1.57). Tim van tc chuyén dong
cua hat thir hai?

Hai qua cau cao su dugc budc vao cac soi day manh va dit canh nhau sao cho
chung c6 cung d6 cao va tiép xtic v6i nhau. Chiéu dai cac soi day 1a 1, = 10 cm
va l, = 6 cm. Khéi lugng cac qua cau twong tng 1a m, = 8g va m, = 20 g. Qua

cau khéi lugng m, duoc kéo 1éch khoi phuong

thang dimg mot goc o = 60° va tha ra. Xac dinh %fff/ﬁ/’%
gbc léch cuc dai cta cac qua cau so véi phuong

thang dimg sau va cham. Va cham coi 1a hoan i

toan dan hoi. X —'\1:: :::)\

Ba qua cau c6 cung ban kinh, c6 khoi lugng \lt N m

khéac nhau, dugc budc vao céac soi day co chiéu
dai gidng nhau va tiép xic v6i nhau. Qua cau
m; duoc kéo léch 1én dén d6 cao H roi tha ra Hinh 1. 58.
(Hinh 1.58). Cac khéi lugng m, va m; phai nhu thé nao dé sau cac va cham gitta
qua thtr nhat véi qua tht hai va gitra qua tha hai véi qua thir ba thi ca ba qua c6
cung dong lugng? Ching 1én dén d6 cao nao? Cac va cham 13 hoan toan dan
hoi.

Hai qua cau — mot bang sat khéi lugng m va mot bang chi khéi lwong m/4 —
treo vao cung mot diém bang cac soi ddy manh. Kéo 1éch qua cau bang chi 1én
dén d6 cao H rdi tha ra. Sau va cham n6 1én duoc dén d6 cao h. Va cham la
xuyén tim. Tim phan dong nang chuyén thanh nhiét.

Giita hai qua cau khdi lugng m; va m, ¢6 mot 10 xo dang nén. Néu giit nguyén
mot qua cau (qua c6 khéi lugng m,) va tha tu do qua kia thi no s& bay di véi
van téc vo. Tim vén tdc ctia qua cau khéi lwong m; néu tha dong thoi hai qua
cau? Sy bién dang ciia 16 xo trong hai truong hop 1a nhu nhau.

Vat khéi luong M ndi v&i mot 16 xo dang dao dong véi bién do A, trén mat ban
nam ngang nhin. Tai thoi diém vat di qua vi tri cAn bang thi n6 c6 mot miéng
chat déo khdi luong m roi thang tir trén xudng va dinh vao vat. Bién do dao
dong cua hé thay doi nhu thé nao?

Hai qud cau c6 cung khoi lugng m, ndi voi

nhau bing 16 xo khong khdi luong c6 chiéu rln ¢
|- PP N R N < 2 3
dai 1 va do cing k dang nam yén trén mat |
ban nim ngang nhin. Mot qua cu thir ba >
Hinh 1. 59.

khoi lugng m chuyén dong voi van toc vy
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theo phuong ndi tAm hai qua cau, va cham dan hdi v6i qua cau bén phai (Hinh
1.59). Xéac dinh khoang cach 16n nhit va nho nhét giira cic qua ciu ndi nhau

boi 10 x0, bi€t rang tai cac thoi di€ém do, cac qua cau co cung van toc.

LOI GIAI
Bai 1.116

e (Goil Ia quang duong thung xe di dugc, v, 1a van toc cua ngudi so voi duong
ray, v» 1a van toc cua thung xe so véi duong ray thi vi= v, - v,.

¢ Dinh luat bao toan dong lugng: m;v, = m,yv, =2 m;(viz - v2) = myv,

L 1

t ot

1
=m,-— l(m, +m,)=mL- 1= SN
t m, +m,

m,

Thay s6: 1 = 0,82(m)

Bai 1.117
¢ Dinh luat bao toan dong luong cho h¢ ngudi — van: mevy S
m,v, +m,v, =mv vol m = m;+m, i
e Tu hinh v& ta ¢c6 (mv)* = (myv,)*+H(myva)* =2 v .
S v, ¥ +Gnv, ¥ A N

vV =

m, +m,
Bai 1.118

* Goi x 1a khoang cach tir trong tdm mdi cua hé dén trong tam G cua téc nudc.
Theo quy tic hop luc song song ta cé:
P'Z(m0+M+m)g P':(mo +M+m)g

x _ mg = m,/
- x =
I+x (m+M)g m+M+m,
Am caa hé di di . PO
- Trong tam ctia h¢ da dich chuyén mot doan: Gn+M+m,)

* Vay la c6 su dich chuyén tuong ddi cua trong tam ddi vé6i binh. Vi vay, dé
giit nguyén vi tri ciia trong tdm thi binh phai dich chuyén sang phia tha vat
m [

. , , N X—=— o
m, mJt khodng dung bang (n+M+m )

e Co ché hién twong: Vit roi xudng bé tao séong nudc giy nén lyc tac dung
theo phuong ngang lam cho toa xe dao dong, thiét lap lai vi tri can bang moi
cho xe khi dao dong ctia nudc tit han.

Bai 1.119
¢ Dinh luat bao toan dong luong cho h¢ theo phuong

.. ’ A m m _, ]
ngang tai vi tri cao nhat: mv =- ?V +?V -2 v’=3v.




* Vi khong co luc tac dung theo phuong ngang nén theo phuong ngay cac manh
chuyén dong thang déu vai thoi gian bang thoi gian vién dan bay 1én t6i vi tri

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

khoang cach tir siing dén diém roi ciia manh dan th hai: L = x+a = 4a.

Bai 1.120
 Dinh luat bao toan dong lwong cho hé dan + khoi gb theo phuong ngang tai
diém O: mv = (m+M)v’

m
m+MV (1)

e Dinh luat bao toan co ning cho hé tai O va A (diém cao nhat):

2> V=

%(m =M)v"” =(m + M)gh =(m + M)gl(1- cos ) (2)

2.2
mv

Tur (1) va (2) suy ra coso =1~ M+ m) gl
Bai 1.121
e mve—mv+tMV 2> V=mv,/(2M)

MV?  mv.
2 > k< =20
e MV?/2 > kMgl Mgl 8M2gl

Bai 1.222
e Goi v 1a van toc vat m trude va cham > p=mv.
* p=2mv,=p/2 =mv/2 2> v,=v/4
e Sau khi va cham:
o pi’=p2 mv=2mv/4 > v,’=v/2
o P’ =p122mvy’ =mv 2> v,’ =v/2
¢ DoOng nang trude va sau va cham:
o We=mv?/2 +mv’/16 = 9mv’/16
o Wu=mv?/2 + mv¥/4 =3mv’/8
- Co niang mat: AW,= 3mv%16
Bai 1.123:
e (Cong thirc lién hé dong nang va dong luong: p*=2mK
e Theo dau bai: p? =p’ +§—> m,K, :%m]K] (1)
* Bado toan co nang:
Ki=K,+K,/4 2 Ky=3K,/4 (2) mv’

o Tir(1)va(2) > m=5m/3. .
Bai 1.124: a




-,
¢ Bao toan dong luong: mv =mv' + U

e Tu hinh v€ suy ra:

2
mu

(mv)2 + (mv')2 - 2m*vv'cos30 =

2
=4 u? =v? +v"% - 2uv'c0s30° =v* +y" - \Evv' 1)

¢ Bdo toan co nang:
—mv’ +—mvy"” +lﬂu2 N T )
2 2 2

e Tu(l)va(2)tacoh¢ phuong trinh

2

u _ - 12 \/— ' Vo
= + -3 v
V \% vy \/*

3
5 &
e u :ﬂ
2 V3
Bai 1.125:

® Van toc cua vat m; ngay trude va cham:

2
mgl (1- cosa) 2% = v’ =2g1 (1- cosa)

= v =g/
e Van toc cac qua cau ngay sau va cham:

(m1 - m, )v1 +2m,v, _(m1 +mz)«/glI

v, = =
1 m, +m, (m, +m,)

o Omy- m)dv, +2mpy, 2m\/gl,
Vv, = =
? m, +m, (m, +m,)

* Bao toan co nang cho cac qua cau sau va cham:

(m1 - m, )2 gl

L =g (1- cose,)
2.0m, +m, ) 1 1

Emﬂ’]’: =mgl (1- cos,) =

2(m, +m, ) - (m, - m, Y 1 2mm, 89

& cosa, = e ==+ ——= =— =091
1 20m, +m, ) 2 (m+m,)y 98
2
lmzv'z2 =m,gl, (1- cosa‘z) =4 1 Lg!lz =gl (1- cosaz)
2 2 (m1+m2)

2m’l 107

& cosa, =1- > =
L(m +m,)y 147

~0,727

Bai 1.126:
e X¢t va cham qua cau 1 va 2: sau va cham qua cau 1 cé van toc v/3, qua cau 2 ¢o

van toc v,
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o Baéo toan dong luong: m;v =m;v/3 + m,v,(1)
o Bao toan co nang: m;v=m;v*/9 + myv: (2)
-2 v>=4v/3; my=m,/2

e X¢t va cham qua cau 2 va 3: sau va cham qua cau 2 c6 van toc v»/2, qua cau 3

¢ van toc vs.
o Bao toan dong lugng: m,v, =myv2/2 + m3vs 3)
o Bao toan co nang: myv, *= myv, /4 + msv’s ()
=2 vz =1,5vo; my=m/3 = m,/6
e D@ dang tinh duoc H,=H/9; H,=4H/9; H,=4H
Bai 1.127:

e Goi vo va v 1a van tdc bi chi ngay trudc va sau va cham thi vi’=2gH va v>=2gh.

e Bio toan dong luong: mve/4 = mv/4 + mv’ (v’ 1a van toc bi sit ngay sau va

cham).
2>V =(Vo—V)A4

Co nang trude va cham: W = mgH/4

Co nidng sau va cham: W’ = mgh/4 + mv’%/2 = mgh/4 + mg (H - +hH +h)/16

e Phan dong niang chuyén thanh nhiét: Q= W - W’
-2 Q :%mg(’aH - 5h + 2\/Hh)

Bai 1.128:

2
m,v, _kx2

2

e Gilt qua cau m,:

(D

2 2 2
myv, m,v;, kx

* Tha dong thoi 2 qua: —1+ == (2
a dong thoi 2 qua 5 5 5 (2)

L4 Mét khac: m;vi=m,vr - szle]/mz (3)

2

m m
Thay (1) va (3) vio (2) ta d =V [V SV [y
ay (1) va (3) vio () taduge v, =v, - E i vy =, B

Bai 1.129:
2 2 2
e Chua roi vat xudng: W 2% :%—» A; :Mkvo (1).
2 2 2
e Vatroi xudng: W':(Mﬂn)V AT A® _Mrmyv. (2).
2 2 k
< , M
Mat khac: (M+m)v =Mv, 2> Vv “Mam (3).
Tur (1), (2) va 3): > A=A, M
, (2) va (3): =AoVrem

Bai 1.130:
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Xét va cham gitra m; va my:

m,;v, =m,v+m,Vv' (1)
%mﬂé :%mzv2 +%m3v'2 (2)

Giai (1) va (2) ta co v = v, va v’=0 (qua ciu 3 trao doi van tdc voi qua cau 2).
Bao toan dong lugng cho 2 qua cau 1 va 2: mve= mv,+mv, > vo=v,+v,=const
Khéi tAm G cta hé 2 qua cau 1 va 2 ndm & trung diém cua 10 xo va chuyén
dong vai van toe ve=vo/2. Néu xét trong hé quy chiéu gin véi G thi G dung yén,
2 qua cau dao dong quanh G véi van tde cuc dai vo/2. Khi d6 c6 thé coi nhu mdi
qua cau gan v6i mot 10 xo c6 chiéu dai 1/2, d6 cimg 2k.

Khi hai qua ciu c6 cing van tdc thi vi=v,=v¢/2 > trong hé quy chiéu khdi tim
khi nay hai qua cau dimg yén (chi co thé nang, khong co dong ning). Do bién

dang céc 10 xo khi nay dugc tinh theo dinh luat bao toan co nang:

2
Lol Yol =Loar o A =y, |2
2 2 8k
Lo xo ngan nhat khi bi nén 2A: 1,,, =1- 2A =I- v, %

Lo xo dai nhat khi gidn 2A: 1, =1+2A =l+v, /%
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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
Mot hinh cau duoc budc vao mét soi
day va tga vao tuong nhu hinh vé 1.9.
Tam hinh ciu C nam trén cing dudng
thang dimg di qua diém treo O; goc giita
diy va phuong thang dimg 1a o, giita
ban kinh di qua diém nbi v6i day A va

phuong thiang dung 1a f. Tim diéu kién

ctia hé sb ma sat giita qua cau va tuong
dé hé co thé can bang? Biét: o + p = .
- Hinh 1.9.

S

Mot chiée thang co khdi luong m =15kg

va chiéu dai | = 3m dugc dit tua dau trén (43 duoc mai tron) vao tudng, dau
dudi dit trén san nha. Goc nghiéng cua thang so v6i phuong ndm ngang 1a o =
60°. Trén thang c6 mot ngudi khdi lwgng M = 60 kg dtng tai vi tri cach dau trén
cua thang mét khoang a = Im. Tim d0 16n va phuong cua luc ma san tac dung
1én thang khi can bang?

Mt thanh ¢ khéi lugng m va chiéu dai 1 duoc gén dau dudi vao mot ban 18
(Hinh 1.10). Treo mdt rong roc nam trén tryc thang dung di qua ban 18 va cach
béan 1& mot doan 1a H. Buoc dau trén ctia thanh vao mot soi day va vat qua rong
roc. Tim khoi luong nhé nhét can budc vao dau kia cua day dé cho thanh nim
can bang bén trong mit phang thing dtng?

Hai vat c6 khéi luong 1a m va M V/%

dugc ndi voi nhau bang mot 16 xo.

Khi hé duoc treo nhu Hinh 1.11a, X o
d6 dai cna 10 xo 14 1;. Khi hé dugc m
dat trén gia d6 nhu Hinh 1.11, b, L | 3
2
do dai cua 10 xo 1a I,. Tim d¢ dai v V
tu nhién cua 10 xo? M M

Ta phai kéo s¢i day thung nhe 7
dudi goc o nhu thé nao dé kéo vat W

b)

ning chuyén dong khong gia toc a)

trén mit phang nim ngang (Hinh Hinh 1.11.
1.12, a)? Biét rang vat bit dau ty

truot khi dit trén mit phang nghiéng c6 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 Iyc nho nhat F tac dung theo phuong nam ngang vao vt c6 khdi luong m
= 1kg, dang nam trén mit phang nghiéng c6 goc nghiéng o = 30° dé cho nod
dung yén (Hinh 1.13)? Hé s6 ma sat giita vat va mat phang nghiéng 1a k = 0,2.
Tim luc nho nhét F tac dung theo phuong ndm ngang vao vat c6 khdi luong m
= 2kg, dang ndm trén mit phing nghiéng c6 goc nghiéng o = 30° dé cho né
chuyén dong déu 1én trén mit phiang nghiéng (Hinh 1.13)? Hé sb ma sat giira
vét va mit phang nghiéng la k = 0,3.
Mot khéi hinh hop chit nhét c6 tiét dién thang axb (Hinh 1.14) duoc kéo truot
déu trén mat phang ngang biang mot chiéc day thimg voi goc kéo o co thé thay
d6i dugc. Hé sb ma sat gitra vat va mit phang ngang 1 k. Tim goc a khi vat bat

dau bi nhac 1én?

< b > o
I A
ia/ 2 F—)@ R

1.147.

1.148.

1.149.

I

Hinh 1.14. Hinh 1.15. Hinh 1.16.

Vit khbi lugng m c6 kich thuéc axb (Hinh 1.15) nam trén miat phang nghiéng
c6 goc nghiéng o. Bat dau tac dung luc F song song v6i mat phang nghiéng.
Véi luc F nhu thé nao thi vat bi 1at d6? Biét rang khi d6 vat khong bi truot
xudng mat phang nghiéng.

Mot khdi 1ap phuwong nho khdi lwong m = 100g dat trén mit phang nham
nghiéng véi phuong nim ngang mot goc o = 30° (Hinh 1.16). Hé s ma sat giira
khéi 1ap phuong va mit nham 1a k = 0,8. Tim luc nho nhét F tac dung vao khi
1ap phuong theo phwong ngang dé cho né bat ddu chuyén dong? Luc nim trén
mit phang nghiéng.

Mot chiéc but chi c6 tiét dién hinh luc gidc bi day doc theo mit phang ngang
(Hinh 1.17). Tim hé s6 ma sat giita but chi va mat phang ngang dé no trugt trén
mit phang ngang ma khong quay?
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1.150. Mot chiéc 6t6 khoi lwong M = 1 tdn chuyén dong 1én trén mit phang nghiéng
cO goc nghiéng o = 12°. Tim hiéu céc ap luc cua banh trude va banh sau cia xe
xudng mit duong? Biét rang, khoang cach giira cac truc 1a L=2,5m, khdi tim

cua xe ¢ cach déu cac truc va nam & do cao H = 0,75m so vo1 mat duong.

Hinh 1.17. Hinh 1.18.

1.151. Xe tai c6 khéi luong M = 8 tan dang vuot déc (Hinh 1.18). Xe tai kéo theo mot
mobc c6 khéi lwong m = 4 tin. Day ndi ndm ¢ d6 cao h = 1m. Khéi tim G cua
xe tai nam & do cao H = 2m; khoang cach giira cac truc banh xe 1a L = 4m. Khi
di trén dudng nam ngang thi cic banh sau ép 1én mat duong mét luc bang 3/4
toan bo trong luwgng ciia xe. Vi goc nghiéng ctia ddc nhu thé nao thi xe bi d6
vé sau? Thyc té c6 nguy hiém hay khong, néu cong suit ctia dong co chi du dé
vuot dbe co goc nghiéng khong vuot qua 10°?

1.152. Tim su thay d6i 4p luc 1én banh trude cua mot 6 t6 khéi luong m = 1500 kg
dang chuyén dong trén mat dudng nim ngang (c6 hé s6 ma sat k = 0,4), khi
ham banh sau mot cach t6i da ma khong lam xay ra sy trugt? Khoi tim 6 to
nam céach déu céc truc xe va nam & do cao 13 h = 60 cm so voi mat dat; khoang

cach gifra truc trudc va truc sau cia xe lad = 3,5 m.

Z % TIII0000000000002%.

Hinh 1.19. Hinh 1.20. Hinh 1.21.

1.153. Mot chiéc ném c6 goc nghiéng o chuyén dong véi gia téc a trén mit ban nim
ngang phing (Hinh 1.19). Véi gia téc a nhu thé ndo thi vat ndm trén mit ném

bat dau trugt 1€n trén? Hé s6 ma sat gitra vat va ném la k.
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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 nhoé hon 2 14n va tiép xac v6i vanh dia (Hinh 1.20). Khéi tAm cua phan
con lai ndm & dau?

Kéo soi chi bugc quanh cudn chi dat trén mat ban nhu trong Hinh 1.21, sao cho
gia tc cta cudn chi gitr khong doi va bang a. Hé s ma sat giita ban va vanh
cudn chi phai nhu thé ndo dé cudn chi truot ma khong quay? Ban kinh vanh va
16i cudn chi lan lugt 1A R var.

Cudn chi s& lan vé phia nao, néu ta kéo soi chi

dudi cac goc nghiéng khac nhau (Hinh 1.22)7? Xét €A
cac truong hop sau: a) phuong day di qua diém O

(diém tiép xuc giira vanh cudn chi va mat ban); b)

gbéc kéo day nho hon trong truong hop a; ¢) goc /
kéo day lon hon trong truong hop a. Trong céd ba

trudng hop cudn chi khong truot. s

Trén moét hinh tru ban kinh R, tai vi tri cach truc Hinh 1.22.

mot khoang 2R/3, ngudi ta khoan mot 16 hinh try

co ban kinh R/4, truc cua 16 va cta hinh tru song

song voi nhau (Hinh 1.23). D6 vao trong 16 d6 mot A

chat c6 khoi lugng riéng 16n gap 11 lan khéi luong / 7

riéng cua chat 1am hinh tru. Hinh tru duoc dit ndm | {f %/
r

trén mot tim van nhe. Nhic chim mot dau cia tim
Hinh 1.23.

van lén. Tim goc nghiéng o cuc dai cua tim van

v6i phuong ngang dé cho hinh tru con ndm cin bang? Hé s6 ma sat giira tim
van va hinh tru la k = 0,3.

Truc quay 1 truyén chuyén dong quay cho truc 2 nho ma sat giita hai hinh nén
gidng nhau, ép déu 1én nhau doc theo dudng sinh ciia ching (Hinh 1.24). Tim

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

Truc 1
S W True 2
1 7 T 1
r L1 N LJ
w0 | == == — 3 —
1 /T
w2

Hinh 1.24.
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LOI GIAI

Bai 1.18 i
- Chon hé truc toa do Oxy nhu hinh v&. é
- Phan tich lyec: 73; N ; uT; ?,::S . y é
* Piéu kién can bang : P+N+T+ ;_J;:; =0 é
- Chiéu 1én Oxy : 4
N = Tsina (1)
Fums =P —Tcoso. = kN )

* Piéu kién can bang moémen véi truc quay B :
T.R( 1+ cosa)=P.R
P Psina

= = N=———
Suy ra : l1+cosa l+cosa 3)

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

sin
Bai 1.19

- Céc luc tac dung vao thang dugc phan tich
nhu hinh vé.

* Piéu kién can bang momen vai truc quay A :

[
N,.Isina = Pl.Ecosa + P(l- a)cosa

v

trong d6 a =1/3; P, = mg; P, = Mg.

2M
suyra: NV, :(%+T)g.ctana (1)
* Piéu kién can bang luc :
Ni=(M+m)g (2)
N; = Fos 3)

T (1), (3) : Fans = (%+2TM)g.ctana (4)

Vay luc ma san tac dung 1én thang 1a :

2

F :,/le +Fn%s = g\/ %+2ﬂ ctg’a+(M +m) =800(N)
G/ h b-;- u r.e h hl dr . _ Fms _3m+4M Ctana
6c hop boi F so voi phuong thang dung : tanf3 = N, 6(M+m)'
3m+4M
=arct ctea | ~20°
p & 6M +6m &
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Bai 1.20.

Chon méc thé nang tai ban 1é.
. [ .
- The nang cua hé : U = mg. 5 sina + Mg(H — a,)

Trong do a, la chiéu dai doan day & bén trai rong roc

Chiéu dai doan day & bén phai rong roc bang :

a; = \/ H? + 1’ -2HIsina (b6 qua kich thudc rong roc)

Goi a =a, + a, 1a chiéu dai day thi

U =%mglsina +Mg(H - a +\/H2 +1* - 2Hlsin )

Vi tai vi tri can bang bén nén dao ham U theo sina phai

bang 0, ta co :

dU :mgl - Mg Al =0
d(sina) 2 JH? +I* - 2Hsina
2
H? 4 - [2MH
= sina = n <1
2HL
> M ZH_ l.m
2H
Bai 1.21

+ Xét hinh 1.11 a: lyc tdc dung lén vat M g@)m hai luc
- Trong luc p, lyc dan hoi F,,
- M & trang thai can bang: P+F,, =0= P =-F,
- Trong luc hudng xudng => 10 xo bi din
= P=F, © Mg =k(l,-1,) (1)
+ Xét hinh 21.a: lyc tac dung 1én vat m gém hai luc
- Trong lyc P, luc dan hdi £,
- m ¢ trang thai can bang: p+ f,, =0= p =- f,
- Trong luc hudng xudng => 16 xo0 bi nén
= p =fu = mg =k(l,- 1,)(2)

Mg k(- 1) _ , _mi+Mi,
mg  k(,-L) °  M+m

+Tu (1) va(2)=>

Bai 1.22:
+ Xét hinh 1.12 a luc tac dung 1én vat

nang gom

Hinh 1.10
m
| M
Vo
fan
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- Trong luc p, luc kéo F, phan luc

N va luc ma sat F,

- Vi vat chuyén dong khong gia tbc N
nén ta c6 phuong trinh sau:
P+F+N+F, =0(1)

ms

Chon h¢ truc oxy nhu hinh vé. Foo
+ Chiéu phuong trinh (1) 1én hai

truc ox va oy ta dugc: y P 1.12.
+ Truc ox: Fcos@ - F,,=0 (2)
+ Truc oy: Fsin + N-P =0 (3)

X
=> N =P - Fsin@ thay vao phuong °
trinh (2) ta duoc:
—> Feos@- U (P-Fsina)=0 & F =—""5 (4
cosa tusina

+ Biét rang vat bat dau truot khi dit vat trén mit phing nghiéng c6 nghiéng ¢ nén
Ta c6: tan? =4 thay vao phuong trinh (4)
mg.tan @

= F = do mg.tan ¥ = cost nén dit f,) =cosa+tang.sina

cosa +tang.sina

=> f, =-sina+tang.cosa vay f, @ dat gia tri cuc trj khi

fioy =0 & - sina +tang.cosa =0 = tana =tang = a =¢ y
A
Vay ta phai kéo vat dudi goc ¢ =¢ thi vat trugt khong gia
toc.
0
Bai 1.23:

+ Vat tac dung 1én m gém co: Trong luc p, phanlyc N,

luc ma sat F,; valuc . Vatdang can béng 1én lyc ma

sat ¢ day la luc ma sat nghi.

+ Xét trudng hop thir nhét: vat c6 xu hudng di xudng

Phuong chiéu céc lyc tic dung 1én m nhu hinh vé:
Ta c6 phuong trinh: P+N+F+F, =0 (1)
chiéu 1én céac truc toa do ox va oy ta dugc:
+ Truc ox: Psina - Fcosa - F =0 )
+ Truc oy: N- Pcosa- Fsina = 0 3)

=> N =Pcosa+Fsina

Thay vao phuong trinh ( 2)

=> Psina - Fcosa- k(Pcosa + F sina) =0




_mg(sina - kcosa) _mg(tana- k)

o F 3,3 (N).

cosa+ksina l+k.tanx
+ Xét truong hop thir nhat: vat co xu hudng di 1én
Phuong chiéu cac lyc tac dung 1én m nhu hinh vé:
Ta c¢6 phuong trinh: P+N+F+F, =0 (4)
chiéu 1én céac truc toa do ox va oy ta dugc
chiéu 1én cac truc toa do ox va oy ta dugc:
+ 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

o F= mg(sina + kcos) _ mg(tan o + k)

cosa- ksina - ktana 8.8>3,3

Viy lyc nho nhét tac dung vao vat m d n6 dung yén 1a: F :% =3,3 (N).
Bai 1.24.

+ Cac lyc tac dung 1én vat gobm co: P, N, F va F,,.

+ Str dung dinh luat IT Newton ta co:

ma =P+N+F +F

+ ma = Fcos [l - Psin [l - F,,s = Fcos [ - Psin I - kN =0
( Vi chuyén dong thing déu)

+ 0 =-Pcos[-Fsinll+ N suyraN= Pcos [+ Fsin [:
Thay vao phuong trinh trén ta thu duoc:

Fcos 0 - Psin [ - k(Pcos 0 + Fsin ) = 0 rat ra:
_tga+k
T1- kitgo

Bai 1.25.
+ Dé dang c6 dugc diéu kién dé vat chuyén dong b
thang déu 1a: Fcos [ = k(P — Fsinl)

4

P
—F=— " N /§D
cosa +ksina al | deeeooo- “A -

+ Diéu kién d¢ vat bi nang 1én: Mgmen ctia F dbi j P |a/2
Y

v6i tryc quay qua J phai 16n hon hoge bang ) Z"/////////////// Z

momen cua P

mg =21,4)

Ta co: P,g =F(bsina - %.cosa) (2)

Thay (1) vao (2) ta co: b.cos [l + kb.sin [ = 2kb.sin [l - k.a.cos [
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x .. . 1
Bién d61 ta thu dugc két qua : tgo :% +E 3)

Vay dé nang dugc vat 1én ta can tac dung vao vat mét luc F véi goc ti thiéu 1a 0 thoa
man (3)

Bai 1.26.

Pé co thé 1at dugce khdi hop thi momen t6i thiéu

cua lyc F phai 16n hon momen can lai cua P.

Fb ZP.COSO{(%- l;.tan a) hay

F 2%(%.cosa - sin )

Bai 1.27
- Chon h¢ truc toa d0 Oxyz nhu hinh v&.

U wou [N NIN[N]

- Phan tich luc: P;N;F; F,,; .

- Khi vat bit dau chuyén dong trén san thi luc
ma sat tac dung 1€n vat 1a lyc ma sat trugt, ta co:
Fms = k.N (1)

- Khi tac dung luc nho nhat vao vat dé lam vat

bt dau chuyén dong, thi vat chuyén dong déu, ta

¢o: P+N+F+F, =0 )
Chiéu (2) 1én cac truc toa do ta duoc:
+ Trén Ox: Fe = Px = mg.sina 3)
+ Trén Oy: N = P, = mg.cosa (4)
+Trén Oz: Fpyy =F :\/Fn%s } Fn%sx )
Thay (1, 3, 4) vao (5) ta duogc: LU ﬁ::s
Fmsz “““

Fin :mg.\/(k.cosa)2 - sin?a (6) P, * /’i

4 : =|I_H_II_H_ILJ )
Thay s0: m = 100g = 0,1kg; g = 9,8m/s*; k = 0,8; Of . Fo X
o= 30° vao (6) ta dugc: Fun = 0,47 (N) Y Fnin

YZ
Hinh chiéu trén (Oxz)
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Bai 1.28
- Phan tich lyc: uP; N ?Tjﬂu‘,;us
(trong do: gia cua phan luc N cb phuong thing

dung cit mat chan dé cia chiée but chi)

. . w F
- Khi chi€c but chi bat dau bi quay thi phanlygc N —*

c6 gia di qua diém twa B, khi do:

O —qg 00— ,
MN/B _O’MF /B —O,taco:

ms

] — 1/l
AIF/B _Alp/B
L p B pome
2 2 NE)

- Bé chiéc but chi bi truot thi theo phuong ngang:
F =(F,,) = F=kN =kmg

- Tu (1, 2) ta co: kmg <—== k <—=~0,58

53
-

Bai 1.29

- Phén tich lyc: UP; ?\71,?\7';,?’;:;,%;2;;

(Xe chuyén dong 1én trén mat phang nghiéng
nén cac lyc ma sat tac dung lén céc banh xe la
ma sat nghi, dong vai tro lyc phat dong trong
chuyén dong cua xe)

- Vi xe chuyén dong 1én trén mat phing

nghiéng (khoéng bi 1at), ap dung quy tic

u

NN NN)

F

Dé chiéc but chi khong bi quay quanh diém B thi: F STi

ms

(1)

2)

momen:
+ Pbi voi truc quay qua A:
i —0 A0 —q- 2 000000 — ,

Nl /4 Fmsnl Fman /4
I — 000
Mp, 4 =My ) 4

= Mg.cosot.%- Mg.sma.H =N,.L

1 H .
= N, :EMg.coscx- Mg.?.smoc (1)

K g - —q- g0l —p.
+ D01 vo1 truc quay qua B: MN2 /B _O’MFmSVIZ /g =M

ooom
Fmsnl /B

:0, ta co:
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{ — 00
Mp g =My /5

L .
= Mg.cosa.5+Mg.sma.H =N,.L
1 H .
= N ZEMg.cosoc +Mg.?.smoc (2)

H .
-Tu (1, 2) taco: AN =N;- N, =2Mg.f.smot

Thay s6: M =1 tan = 1000kg; g = 9,8m/s*; H = 0,75m; L = 2,5m; a = 12° ta co:
AN =1,2.10° (N)

Bai 1.30

- Phan tich luc nhu hinh vé:

+ Xe tai: P;T;N;F,, (phan luc cta xe c6 thé phan bd trén ca banh trudc va banh sau)

Uy Uy Uy [NIN]N]N]N]

+ Xe mooc: PT N F",;

- Khi xe bat dau bi d6 vé phia sau thi:
+ toan bo trong luc cua xe don hét cho banh sau, khi d6 phan luc N ¢ gia di qua A,

nghia la: MY, , =0;
+ Dbi véi truc quay qua A, ta co: My, =M}, , (1)
- Xe mooc dang duoc kéo 1én dc, nén: T =mg.sina

= MDT/A >mg.sin oLk (2)

- Dbi voi xe tai khi di trén mit dudng nam ngang, 3/4 trong luong cla xe ép 1én cac
banh sau nén trong tdm G cua xe bi 1éch vé phia banh sau va cach truc banh sau theo
phuong song song v&1 mat dbc mot doan L/4, ta co:

M?J/A =Mp 14~ Mp, /4

- L .
= MED/A :Mg.cosoa.z— Mg.sino.H (3)

- Thay (2, 3) vao (1) ta co:
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. L .
mg.sin a.h ZMg.cosoz.Z - Mg.sina.H

= (mh+M.H).sino > .COSOL

ML/4
= tanot >——— 4
m.h+M.H )

Thay $6: M =8 tAn, m =4 tin, L =4m, H=2m, h = lm, ta c6: tano, > 0,4.

Cong suét ctia dong co chi anh huéng dén su chuyén dong tinh tién cua xe tai, do d6
khong gy nguy hiém gi khi xe tai 1én doc.

Bai 1.31.

Khi chua phanh ap luc téc dung lén banh trude 1a Ny, =%

Khi phanh banh sau, banh sau chiu tac dung luc ma sat E., =kN,  ta c6 phuong

trinh can bang momen quanh khoi tdm cua xe:
d d

N,—=N,—+F _h
2 2 1 2 ms (1)
Tacd: N+ N,—mg=0 (2) 1\11A N2
. . mg d +2kh T
- N, =—2
Tu (1) va (2), suy ra: N, > d+ih Fms ety
Do bién thién ap luc 1én banh xe trude: = “
mg kh P
AN =N, - N, =—2_ 2 —480
* 2 d+kh (N)
Bai 1.32.
Phuong trinh chuyén dong cua vat m: P+N+F, =ma
- NEmaSRol T
Suy ra:

N —mm(gZScos o + asin o)
F,. —mJ(gsina - acosaocax)

Biét: F,, <kN

Neén: ‘gsinoc - acosoc| =k(gcoso +asin)

;o . k +tgo
Vit bt diu truot 1én trén khiz @ =gy
diéu kién ktgt < 1.
Bai 1.33.
Chon tam O lam géc toa do, ta co:
R
X0 — O, X1 = -3
Khdi tim G & trén truc Ox:
_mx,-mx,  m R
X, = = —
¢ m- m, m-m, 2 ()
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2)

Miatkhac L =2t=1_=
m

\ \ R

Tu (1) va (2), suy ra: xg 6

. . A R
Vay, khoi tam G ¢ ngoai OO, vé phia O, cach O mdt khoang e

Bai 1.34.

(Hinh 1.21G)

Vi cudn chi khong quay ta c6 phuong trinh can bang
momen quanh truc di qua tam cudn chi:

F, .R=Fr (1)

Cudn chi truot véi gia tdc a ta c6 phuong trinh

chuyén ddng tinh tién: Hinh 121G

F-F =ma (2)

ms

Tu phuong trinh (2) suy ra F =ma + F,, thay vao phuong trinh (1):

ms

EnS'R :(ma + Ens)‘r Vél Fms :kmg
ra
Suy ra k =———
(R-r)g

Bai 1.35.
ai 1.35 \+ F

(Hinh 1.22G) o
Phuong trinh chuyén dong tinh tién: /. T
Fcosa- F,  =ma (1)

msn

Phuong trinh chuyén dong quay quanh truc 0:
F R-Fr=Iy )

msn

77

a 5
Ta Cé:y:E : I, =pmR’ Hinh 1.22G.

voi >0 1a hé s6
Tt phuong trinh (1) va (2), suy ra:
. :F(Rcosa -7)
mR(1+ f3)

I :F(/J’Rcosa +7) >0

" R(1+f)
Theo (4) thi lyc ma sat luén hudng vé bén trai.
Theo (3) thi:

3)

4

90



a, Khi cosa IE = a =0 Luc F c6 gia di qua diém tiép xtc K. Do d6 khong gay
ra momen d6i voi K, ¥ =0. Cudn chi dimg can bang.

b, Khi cosa > % = a >0 cudn chi chuyén dong sang phai

. r A , 2 an -
c, Khi cosa < z = a <0 cudn chi chuyén dong sang trai.

Bai 1.36.

(Hinh 1.23G)

* Goi: m 1a khéi lugng cua hinh try déng chat
khong bi khoét, m, 1a khéi lugng du cua vat
dem dat vao 15 tréng.

2

[R

, a|—| .h

Ta co: 4 Sm

m, =—————10m =—
TR .h 8

* Khi gbc @ tang thi hinh tru c6 thé truot hodc

lan. iz

. . V1R o 2 1a 2 ax Hinh 1.23G.
- Goi @ 1a géc ma ké tir d6 hinh tru bat dau n

truot, ta ¢ phuong trinh chuyén dong tinh tién cta hinh try:
(m + m, )gsinoz1 =k (m + m, )gcosa1
= tana, =k =0,3
- Goi @, 1a gbc ma ké tir d6 hinh try bat dau lan khong truot:
Mubn vay:
+ Vi hinh try khong trugt do d6 ma lyc ma sat phai nhé hon gia tri 16n nhét cta né
va bing (m+m,)gsina, .
+ P¢é hinh tru khong quay thi momen cua luc ma sat d6i véi truc quay di qua 0
khong vuot qua gia tri 16n nhat co thé cia momen trong lyc 7,g, twong Ung véi
truong hop duong thing 00, song song véi phuong ngang.

Vi vy véi & =a, ta c6 phuong trinh can bang momen ddi véi truc quay di qua 0:

: 2R
R(m+m))gsina, :Tmlg

Sm .
Thay m, 2? vao phuong trinh trén ta tim dugc Sin«, zg

* Ta thiy tana, =0,26 <tanc, vi vay khi ta ting goc @ thi sy cAn bang momen
quay bi pha v& trudc su can bang truot.
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Vay gbc nghiéng @ cuc dai cua tam van véi phuong ngang dé cho hinh try van nim

can bang la sina =—.
39

Bai 1.37.
Truc 1
S W True 2
1 7 T 1
r L1 N L
w0 | == === 3 —
1 /T
2

Hinh 1.24.

(Hinh 1.24G)

Cac hinh nén chuyén dong tuong ddi voi nhau kém theo sy trugt trir mot diém tai do
cac van tdc dai cua hai hinh nén béng nhau. Ky hiéu toa do cua diém d6 tinh tir dinh
cua nén thwr 2 1a X, . Tai diém d6 lyc ma sat truot tac dong 1€én non thu 2 ddi dau ( hinh
1.24a). Boi vi trude diém d6 thi nén thir nhat co van tde 16n hon nén tht 2, con sau
diém do thi nho hon. Na

, ). ms
Hinh nén thr 2 s€ quay véi van toc goc khong doi

néu tong momen cua cac luc ma sat tac dong 1én n6  +F

bang khong. Vi luc ma sat tac dung 1én don vi do dai

v

ctia n6n 1a khong d6i nén momen cua no6 ting theo ham 0 X0

béc nhét tinh tir dinh nén dén day nén (Vi canh tay don

o . e R ~ v o~ 2R ) U A
tdng). Tai diém X, momen cling nhu lyc ma sat s€ doi a)

d4u (hinh 1.24b). WM
Goi H la chiéu cao, R 13 ban kinh day cua non, 7; 1a

ban kinh tai diém X,. Tong momen cua luc ma sat
X0 A

v

bang khong c6 nghia 13 dién tich cta tam giac va dién () (&
tich hinh thang duoc gach chéo trén hinh 1.24b bang

nhau.

Taco: ——> =—— (D B
2 4 Hinh 1.24
Tam gidc OAB dong dang vdi tam giac OA B, ta co:

L= @)
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R
Tu(l)va(2)suyra 1, =—=

2
Céac van toc dai cua 2 non bang nhau tai diém X, nén ta co6: @, (R- 1,) =w,1, véi
7

R
v == ta duoc:
J2

w, =2 - Do, ~0,41w,
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Phian 3: PE THI DO CAC TRUONG PE NGHI
D¢ 1: TRUONG THPT CHUYEN TINH HA GIANG

Bai 1. Mot 6t6 cta dich dang leo thang 1én mot qua doi véi van tde khong doi 1a
2,5m/s. Poi c6 sudon doc 1a mot mat phang nghiéng hop véi phuong ngang mot goc
bang 30° . Trong mit phing thang dimg c6 chira 6t6, nguoi ta ban qua dan phao tir
chan dbc véi goc ban 60° so véi phuong ngang . Lic ban thi 6t cach phdo 500m.
Mudn dan bin trang 6t6 thi van tdc cia dan phai 12 bao nhiéu? Cho g = 10 m/s>.
Bai 2. Cho hé théng nhu hinh v€, c6 mdt rong roc ¢d dinh A, mot rong  fLsssss

.)A

roc dong B va hai vat c¢6 khoéi lugng m; va m,. Bé qua khoi luong cta

(o)

day va ma sat.
1) Khéi lwong ciia ca hai rong roc khong dang ké. Tha cho hé thong

chuyén dong tir trang thai nghi. Tinh gia tdc a, ciia vat m, va lyc Q tac

dung 1én truc ctia rong roc A. So sanh Q vai trong luc Q’ cua hé. B
Ap dung bang s6: m; = 0,2 kg ; m, = 0,5kg; g =10m/s>. Tinh a, va Q ? |:| m;
2) Khéi luong rong roc B khong dang ké nhung rong roc A cé khbi m

luong dang ké; ban kinh cua A 1 r. Tha cho hé thong chuyén dong tir trang thai nghi,
ngudi ta thdy m, co gia tbc a = g/n, g 1a gia tdc roi tu do, n 1a mot sé dwong hodc 4m
(14y chiéu duong di xudng). Tinh khéi lwong ctia rong roc A theo m;, m, va n.

Ap dung sb: r=0,1m.

a)m; =0,2 kg ; m,=0,5kg; g =10m/s*; n = 5. Tinh m, mémen quén tinh va luc Q tc
dung 1én tryc ctia rong roc A? So sanh Q va Q’ do trong luc cta hé tac dung.

b) m; = 1kg; m c6 gia tri vira tim duoc & trén. Tinh m, dé c6 n = - 5( m, di 1én).

Bai 3. Con éch khdi lwong my ngdi trén dau mot tim van khdi lugng m,, chiéu dai €;
tam van ndi trén mat hd. Ech nhay 1én theo phwong hop véi phuwong ngang mot goc @
doc theo tAm van. Tim vén toc ban dau v, ctia con éch dé n6 nhay trang dau kia cua
tam van. B6 qua moi ma sat.

Bai 4. Mot luong khi bién d6i theo chu trinh Va
dugc biéu dién trén do thi hinh bén. Biét : Vv, |- (2)
pi=ps Vi=1m’, V, =4m’,
T, =100K va T, =300K.
Tinh V; =7

—————
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DAP AN
Caul
Chon hé truc toa do: gbc O trung véi néi dit phao, Oy theo phuong thing dimg hudng
1én, Ox theo phuong nim ngang. Géc thoi gian 1a t = = 1a lic vién dan duogc bin ra véi
van tdc v.
Phuong trinh chuyén dong cua dan theo cac truc toa do la:
x; = (vcos60°).t = 0,5vt (1)

va y,= (vsin60%).t — 5t* = g V.t- 5t ()

Phuong trinh chuyén dong cua 6t6 theo cac truc toa do la:
X, = 500 c0s30° + (2,5.c0830°).t =250/3 + 1,253t  (3)
y> = 500.sin30° +(2,5sin30°).t = 250 + 1,25.t 4)
Khi dan ban trang 6t6 thi: x, = X, va y, = ya.
Suy ra: 5t —2,5.t — 500 = 0 (5)
Giai pjuong trinh (5) ta dugc: t; = 10,25312451

hoac t,=-9,753124512 < 0 loai
Vay van tdc cua dan phao la: tir x; = x>
Suy ra: 0,5vt; =250+/3 + 1,254/3 ., ta dugc v = 88,9747m/s.
Cau 2
1) Khéi lwong cua hai rong roc khong dang ké thi luc cing
day c6 gia tri T sudt doc day. Ta c6 cac phuong trinh chuyén dong ctia m; va m, (chiéu

dlIO'l’lg di XU.éIlg ) FLLLTES
{-T+m2g=m2.a2 A
1
2T+ m; g=mja, = -y 2
d — g = 4m, - 2m
Giaira ta dugc: a, =-2a, =g 4, +m,
B
o _ 3mym, I:I
VaT=my(g—-a)=g dm, +m, my
my
—3T=g — 2 Q' = (m +
Q=3T=g 4, v > Q= (mitmo)g
(m, - 2m,)
Q-Q=g =2 >0.VayQ' > Q
4m, +m,

Ap dung s6: a,=727m/s>, Q=4,IN<Q’=7N.
2) Rong roc A c6 khéi luong déng ké thi cac luc cang T bén m, va T° bén m; khac
nhau. Ta c6 phuong trinh:

-T+1’1’12g =M.
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1
2T +m; g=mia, = -y 2

1
(T-T)y=1¥= 5 mra;

Giai hé phuong trinh trén ta dugc:

4m, - 2m, (
=pg—2—1 (1)
L g4mz+ml+2m

T=my(g-a)

1 1
T’ZEml(ng Eaz)

Theo dau bai a, = g/n , ta tim duogc:
1
m =2my(n—1)—m(n +§ )

Ap dung sb:
a)m=29kg ; 1=0,0145 kgm?;
Q=352N; Q =36N.
b)a,=-2m/s* ;m, = 0,133 kg ; T=1,6N, T’ = 4,5N;
Q=mg+T+2T"=39,6N <Q’=(m; +m, + m)g = 40,3N

Cau 3
- B6 qua moi ma sat, theo phuong ngang dong luong cua hé éch va van dugc bao toan.
m;vecos® + m,v, = 0. ( voi v, la van tdc ctia tAm van.), suy ra do 16n van tdc cua van:

m
Vy = m—2 VoCOS & .
- Goi quang dudng éch nhay t6i 13 s, ; quing duong tim van chuyén dong lui 1a s,.
- Thoi gian éch nhay quang dudng s,, ciing 13 thoi gian tim van di chuyén quéang
duong s, bang hai 1an thoi gian éch 1én cao cuc dai. Thoi gian do 1a:

- Vv, sina I 2v,sina

g

Dé éch nhay trung van thita co:s; +s,=

V&1s, =vecos .t vas, = v,.t

2v,sina m, 2v,sina
= VoCOoS« . + T vecos?, = f
m, g
' tg

Vo =

= m | .
I+— [sin2«
n,

Cau 4

Vi p, =p; nén ta co:
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BoLor—o0r, @)
o T

Doan 2- 4 c6 dang mot doan thflng nén c6 dang:

V =a.T +b vdi a,b 1a cc hing s6

+Khi V=V,, T =100 thi

V,=2a.100 + b (2)

+ Khi V=V, T=300 thi : V,=2a.300 + b (3)
+Tu(2)va(3)taco:a=-3/200vab=35,5
+KhiT=Ts;; V=V;thi Vs =

-3 1007,+5,5
200

Vay Vs =2.2m’
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Pé 2: TRUONG THPT CHUYEN TINH LANG SON
Ciu 1. Hai xi lanh cach nhiét giéng hét nhau duoc ndi voi nhau bang mot éng cach
nhiét c6 kich thudc nho, trén dng ndi c6 lip mot van K.
Luc ddu K dong. Trong xi lanh 1, duéi pit-tong khdi lugng
M, chira mot lugng khi 1y tuéng don nguyén tir ¢6 khéi

lwong mol p, nhiét d6 To. Trong xi lanh 2 c6 pit-tong khéi

lwong m = M/2 va khong chira khi. Phan trén cia pit-tong

trong hai xi lanh 13 chan khong. Sau d6 van K dugc mé dé
khi tr xilanh 1 tran qua xi lanh 2. Xac dinh nhiét d6 cua Hinh 1

khi sau khi khi da can bang, biét rang khi d6 phan trén cua

pit-tong trong xi lanh 2 vAn con khoang tréng. Cho viu/M = 0,1, véi v 1a s6 mol khi; ma
sat gifta pit-tong va xi lanh 1a rt nhé.

Céu 2. Mot xi lanh cach nhiét nam ngang dugc chia thanh hai phan nhd mot pit-tong

mong dan nhiét. Pit-tong dugc ndi v4i mot thanh & dau xi
lanh bang mét 10 xo nhe. O hai bén cua pit-téng déu c6 v

mol khi li twéng don nguyén tir. Xi lanh c6 chiéu dai 2,

A qxe o 1s , o s ; . Hinh 2
chiéu dai cua 10 xo lac chua dan 1a £/2. O trang thai ban

dau 16 xo bj din mét doan 1a X va nhiét do cta khi trong hai phén cua xi lanh 1a T. Sau
d6, nguoi ta duc mot 16 nhod qua thanh cua pit-tong. Xac dinh do bién thién nhiét do
ctia khi trong xi lanh AT sau khi khi trong xi lanh d3 can bang. Bé qua nhiét luong hap
thu béi xilanh, pit-tong, 10 xo va ma sat gitia pit-tong va xi lanh.

Cau 3. Mot chiée ném khéi lwong M, mit ném nhdn ndm trén mit phang nhin, nim
ngang. Goc hop bdi mit phang nghiéng va mat phing

ngang ctia ném 1a o (Hinh 3). Mt vién bi khdi lugng m —>

bay véi van tdc v, theo phuong ngang dén va cham dan

hdi v6i ném. Xac dinh ti s6 m/M, biét rﬁng sau va
cham mdt thoi gian nao dé vién bi roi tr¢ lai ném dung
vao diém ma nd da va cham véi ném trude do.

Cau 4: Mot ong chi khdi luong M duge dit nim ngang trén

mot chiéc ban va dua vao 2 chiée dinh cim thang dung trén

ban. Soi chi dai, manh, mot dau quén vao 6ng chi, con dau

kia dugc ludn qua mot khe & mat ban va ndi vi mot vt nang

khéi lwong m (Hinh 4). Véi gia tri ndo cia m thi hé cin bang?

Biét 6ng chi (phan quén chi) c¢6 ban kinh r, phan gd & hai dau Hinh 4
6ng chi c¢6 ban kinh R, hé sé ma sat giita ng chi va dinh 1a p,

va gitra ong chi vdi médt ban 1a ..
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DAP AN
Cau 1.
Khi K m&, toan bd lugng khi chuyén qua xi lanh 2.
Ki hi¢u: Hyp — d6 cao cot khi trong binh 1 khi K chua mo;
H va T — dg cao va nhiét do cdt khi trong xi lanh 2 khi K mé va khi da

can bang.
Ap dung nguyén 1i thir nhat nhiét dong luc hoc co:
%VR(T- T,) =MgH, - mgH +V'“Tg(HO - H)
Trudc khi K md, ¢ xi lanh 1:

M
%=?§Msﬂﬁ-9Mg%=ﬂﬂwéyﬂ=ﬁR%

Sau khi K mé va khi da can bé'mg, O xi lanh 2: gH =Y RT
m

3 vu v v
Vay: —vR(T-T) =vR(T,- T)+—(—RT - —RT
1+ M
. = SM =
Hay: T =T, - v 0,987,
SM

Ciu 2.
O trang thai dau, lyc dan hoi ciia 16 so can bang véi lyc tac dong 1én pit-tong

gay ra boi do chénh 1éch vé 4p suat ¢ hai bén cua pit-tong.

vRT i vRT

3 ] =- kx vRT| 1 1
(E'x) (E‘FX) B £+x ﬂ-x
2 2

Sau khi pit-tong thing, ap suit hai bén pit-tong can bang, 4 dan cia 10 xo bang

khong. Toan bd ning luong tir thé nang dan hdi du trit trong 10 xo bién thanh ndi ning

2

cua khi, nén: o zé 2vRAT
2 2
2 -
Vay: Ap ok _x 11 _y1 ;o2 12
6vR 6|1, 3 3 (1+2x)(31- 2x)
2 2
Cau 3.

Goi vy va vy 1 thanh phan ndm ngang va thanh phan thing dtng cta van tdc
cua bi sau va cham. Xét h¢ bi — ném, do ngoai lyc triét ti€u theo phuong ngang nén
dong luong cua hé bao toan theo phuong nay. Mat khac, vi sau va cham, bi roi tro lai

vi tri n6 da va cham véi ném trudc doé nén:
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mVo:(m+M)VX 1)
Ap dung dinh luat bao toan co ning co:

vy =m+MV§+ﬂv2, (2)
2 2 27

Goi F 1a lyc tuong tac gitta bi va ném khi va cham 1an thtr nhit va thoi gian va

cham la At. Vi khong c6 ma sat nén luc nay c6 phuong vudng géc voi mat ném.
Ap dung dinh luat 2 Niu ton co:
m vy = F.At cosa
M v,=F.At sin a

my, cosa
Hay: — =— (3)
Y My,  sina
Tu (2) va (3) co:
2 o _m’sin’ a+mMsin® @+ Mcos’a 4
my = — Vi 4)
sin” o

2 a2

T (1) va (4) 06 = =22 @ _ oo - 1
M sin” o

Cau 4.

Gia st tim dugc gid tri me, voi m > m, thi ong chi

bat dau quay. Khi m = m, hé can bang;
Fira = P-lNl; Fre = P-zNz (1)
Ap dung dinh luat 2 Niu ton cho céc truc 0x, Oy co:

Faz =N =0 )
Fusi N2 =P, =T’ =0 3)
T’ =T =mog; P, = Mg (4)
Xét truc quay tam thoi qua O, co:

T .r — Fpa.r — Fn.R=0 (5)

w(l+ )
Giai hé 5 phuong trinh trén ta dugc nghiém: m, =M riR
E - AMZ
. r A A M I . £ ;
-Véi u, < rE hé can bang vo1 m < my. Khi m > m, 6ng chi quay.

- Néu p, c6 gia tri tién gan dén r/R, thi m, c6 gia tri rat 16n. Khi p, - 1/R thi hé
can bang voi moi gia tri ciia m.

\ £ Fogy A 13 A X 1. Lo e Y IRI
- Con néu u, > z thi can bang khong thé bi pha v& v&i moi gia tri ctia m.
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Pé 3: TRUONG THPT CHUYEN TINH SON LA

Cau 1:
Mot banh xe c6 ban kinh R, dat cach mat dat mot /
doan h, quay déu voi van toc goc @. Tir diém A trén | TR
banh xe bin ra mot giot nudc va nd roi cham dat tai diém
B

B, ngay dudi tam cua banh xe. Xac dinh vi tri diém A va
thot gian roi cua giot nude.
Cau 2:

Mot ngudi khéi lugng m dimg ¢ dau xe truot cd

khéi lwong M chiéu dai L. Nguoi d6 phai nhay véi van tbe nho nhat bang bao nhiéu va
theo hudng nao dé dén dau kia cua xe truot néu: m
a) Xe trugt dugc gilr chat [ M

b) Xe truot duoc tha ty do trén mat bang
Cau 3:
Mot thanh AB ddng chat khéi lwong m = 20kg dua vao tudng tron nhin dudi goc

nghiéng . Hé s6 ma sat giita thang va san la
u =0,6

a) Thang dung yén can bang, tim cac luc tac
dung 1én thanh khi @ =45°

b) Tim cac gia tri @ d¢ thang dtimg yén khong
truot trén san

¢) Mot ngudi co khéi luong m = 40kg leo 1én A
thang khi @ =45° . Héi nguoi nay 1én t6i vi tri M nao
trén thang thi thang sé bi truot. Biét rang thang dai 1 =2m. Liy g = 10m/s>.

Céu 4:

Mot binh hinh tru kin dat théng dirg, c6 mot pittong ndng cach nhiét chia binh
thanh hai phan. Phan trén chira 1mol va phan dudi chira 2mol ctia ciing mot chat khi.
Khi nhiét d6 hai phan 1a T, = 300K thi 4p suét ciia khi & phan dudi bang ba lan ap suét
khi & phan trén. Tim nhiét 46 T cta khi ¢ phan T a
dudi dé pitong nam ngay chinh gitra binh khi
nhiét d6 phan trén khong ddi 2T
Cho n mol khi li tuong bién doi trang thai dugc T
biéu dién nhu hinh v&. Céac quéa trinh 1— 2 va

2— 3 biéu thi bang cac doan thang. Qué trinh

v

3 — 1 biéu thi bang cong thirc:
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T :2(3- bV )bV |

Trong d6 T; = 77°C, b 12 hing s chua biét.

Tim cong cua khdi khi thuc hién trong mot chu trinh.

PAP AN:
Cau 1:
Pé giot nudc roi cham dét tai B thi n6 phai ban ra tir diém A thudc nira dudi va bén

trai cua banh xe

Goi ¢ =40B, chon hé truc toa dd Oxy nhu hinh v&, ta c6 phuong trinh toa do cua giot

nudc:
X =v.cosa.t (v :a)R) /

) 1
y =v.sina.t + Egt2 A

Khi giot nudc cham dét tai B ta co:

X =Rsina;y =h- Rcosa

Rsina tan o B
= (3)

(l) = =
wRcosa 10, Yv

tana 1 tan o ?

+_
0] 2g

(2),(3)= wRsina =h- Rcosa

10,
= (g +2wzh)coszaf- 2w'Rcosa - g =0

A'=w'R* +2w'gh+g* >0

@'R + \/(U4R2 +20’gh+g’
g+2wh

. 2
= sina =+/1- cos“a = [I-

= COsS —

'R +\/(U4R2 +2w'gh+g’
g+2w’h

(,:)\]2(2(;02/’12 +gh- w’R* - R\/(;:ﬁR2 +2w’gh +g2)

g+2w’h

Thoi gian roi:

tan o \/2(2a)2h2 +gh- 'R’ - R\/a)“R2 +2w’ gh +g2)

@ @’ R + \/a)“RZ +2w'gh+ g’
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Cau 2:
a) Chon h¢ truc toa do nhu hinh v¢, géc toa do tai vi tri ban dau cua nguoi nhay

Phuong trinh chuyén dong ciia ngudi theo cac truc toa do 1a:
. 1
X =y,cosalt;, y =v,smna.t - Egt2

2v,sina
g
Dé nguoi d6 nhay dén cudi xe truot thi:
gL
sin2a

Khiy=0=t=0;t, =

X =y,cosat, =L < v, =
Hay:v, =v, . = gL @ sin2a =1= a =45°

Viy ngudi dé phai nhay véi van tc nho nhét 1a /gL va véi goc nhay hop voi xe
trugt goc a =45°

o f L

Vo, =V, COS45 = &
2

.o / L

Voy =Vanin SIN4A5" = _g2

b) Bong lugng cua h¢ theo phuong ngang dugc bao toan khi xe truot dugce tha ty do,

(1)

vi vay van toc theo phuong ngang ctia nguoi la v, cia xe v, phai thod man:
m
mv, + Mv, =0 & v, =- —v,
M

Trong h¢ quy chiéu gan vai xe, van toc cia nguodi theo phuong ngang cuia nguoi la:
m+M

Ve =Vt vy hay v, = v (2)

Trong hé quy chiéu nay, cac hinh chiéu van tdc ctia ngudi thoa mén diéu kién (1) nhu
cau a.

M gL
M+m\ 2

Vay van toc cyc ti€u cua nguodi doi voi he quy chiéu gan vai dat:

Thay (1) vao (2): v, =

. . , P v, m+M
Goéc nhay & cia nguoi thoda man: tana =— = v
v
1
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Cau 3:
a) Thang can bang: P + N, + N, + Fuu =0
Fmsn :NZ y

Chiéu 1én Ox, Oy (hinh v&): B
iéu Ién Ox, Oy (hinh v¢) {Nl —P =200N N

o N>
Mat khac:
Mt =M
P/A N,/ 4
N

< mg.Az—B.cosa =N,.AB.sina AL/

= N, =100N =F_ F msn
b) Tinh & dé thang khong truot trén san:
P

2tan o

AB )
Ta co: P.T.cosa =N, ABsina= N, =

P
Vi N2 :Fmsn = Ensn =
2tan

Mat khac: F,,,, <uN, =uP

msn

P

P2tano
1

= tang =2— =——
2u 1,2

= a =>40° B A
c) bat AM =x
Ta co: P+})1+N1+N2+Fmsn :0
msn :N2
N, =P+ P \
1 1 AIQ

= U=

Chiéu 1én Ox, Oy (hinh v&): {

5 r . M1 0 =Mul
MatkhaC'MP/A+MP1/A M

N,/ 4
AB _ u
e mg.T.cosa+P]xcos0{ =N,.ABsin«a F sn

P P
= NZ :_+l_x :Ensn (1)
2 AB
Thang bt dau truot khi: F,, =uN, =u(P + P) (2)
Tu(l)va(2):x=1,3m
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Cau 4:

Goi pi, Vi vaps, Vo p’i, Vi vap’a, V75 tuong tng 13 thé tich va ap suét ciia phan trén

va phan dudi trude va sau khi thay ddi nhiét do

Khi chua thay doi nhiét do:
prl :sz/Z :RT(*) _2 B _5
v, v, :Vz—ng:’V—Vz"'Vl—ng

P, =3p;v, =2,

P P .
Mit khac: p, + 5 =p, =3p, = 3 =2p, (P,S : trong lugng va tiét dién cua pittong)

Sau khi thay d6i nhiét d6 phan dudi, pittong ¢ chinh gita:

\ V5
V =V, =—— =—
1 275 Tt
+ Phan trén nhiét 46 khong doi:
i . pV 6
V. =pV, = p =——=—
Py =P = b 7 Spl

+ Phan dudi nhiét d6 thay d6i tir Tp dén T:

V. v, , v.T 12 T 12 T
h:h:’pzzpz'z_:_pz_—:_pl_
T, T v, T, 15771, 5T

Tavanco: p,+—=p,

S
< gp1 +2p, :2p1l
5 51T,
=T ZEIZ) =400K
12
Tu phuong trinh :
7
T=3 G000V b Ty
pV =vRT 2
3
2

Ta thay P 1a ham bac nhét ctia V voi hé sd a < 0.

T
Hay p ==TbvR - ElbzvRV

Do thi ctia nd dugce biéu dién trong h¢ truc (P,V)
c¢6 dang doan thang 3— 1 (hinh v&)

Tir phuong trinh trang thai Gmg véi cac dang qua
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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, =p AV =p (V- V,) =vR(T; - T,) =-vRT, <0 : Khi sinh cong
A,, =0

23
1 3 o
A, :E(p1 +p3)(V2 - Vl) :ZVRTI > 0: Khi nhan cong
Vay cong do khi thyc hién dugc trong mdt chu trinh:

A=A,+A4,+A4, =-vRT, +%1/RTl =- %VRI;
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D¢ 4: TRUONG THPT CHUYEN TINH VINH PHUC
Cau 1: Mot vat nhé truot khong van tbc dau va khong ma sat
tir diém cao nhét cia mot qua cau c6 ban kinh R bj gilt chat
trén bé mat nam ngang ctia mot cai ban (Hinh 1). Khi vt roi

dén ban thi hudng roi tao v6i bé mit ban mot goc bang bao

nhiéu?

Cau 2: Ba vong dém nho giong nhau A, B, C nam yén trén
mot mit phing ngang, nhin. Nguoi ta truyén cho vong A
van tdc v, va n6 dén va cham déng thoi voi ca hai vong B, A BO
C (Hinh 2). Khoang cach giira hai tdm cua cac vong B, C @l‘;

trude khi va cham bang N lan duong kinh moéi vong. Cac

va cham dugc coi 1a hoan toan dan hdi. Xac dinh van tdc CO
clia vong A sau va cham. Bién luan theo N dé vong A: bat Hinh 2

nguoc lai, dung lai, tiép tuc tién 1én.

Cau 3: Mot thanh nhe duoc gén hai vat nhé A va B ¢ hai dau c6 khbi luong 1a my =
1kg va ms. Thanh duoc dit trong long méang tron ¢ ban kinh R (Hinh 3), biét AB =R

V2 . Hé can bang khi thanh AB tao v&i phuong ngang mot Q R
goc 0=15°, bd qua ma sat, 1ay g = 10m/s>. B
a) Xac dinh khoi lugng mg? A

b) Tir‘n ap luc ma cac vat A va B tac dung Ién mang khi thanh Hinh 3
can bang.

Cau 4: Cho hai miéng gS khoi luong m; va m, dat chéng Ién nhau truot trén mat
phang nghiéng goc o. Hé sé ma sat giira chung 1a k, gitra m, va mat phang nghiéng 1a
ki. Hoi trong qua trinh truot, miéng gb nay c6 thé truot nhanh hon miéng g kia
khong? Tim diéu kién dé hai vat truot nhu mot vat truot.

Cau 5: Trong mot xilanh cach nhiét kha dai nam M m M
ngang c6 nhdt 1 mol khi li twong don nguyén tir co _V> _V>
7 , 1 2
khoi lugng m nho hai pittong cach nhi¢t c6 khoi
Hinh 4

luong bang nhau va bang M c6 thé chuyén dong
khong ma sat trong xilanh (Hinh 4). Luc du hai pittdng ding yén, nhiét do cua khi
trong xilanh 13 T,. Truyén cho hai pittdng cac van téc vy, v, ciing chiéu (vi=3Ve, V2=V,).
Tim nhiét d0 cuc dai ma khi trong xilanh dat duoc, biét bén ngoai la chan khong.

Cau 6: Trinh bay phuong 4n thi nghiém xac dinh hé s6 ma sat giira mot mau g véi
mit phang nghiéng, biét ring d6 nghiéng cta mit phang 1a khong dbi va khong du 16n
dé cho mau g5 tu truot Xuéng. Dung cu cho: Luc ké, mau gS, mat phéng nghiéng, soi
chi du dai.
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DAP AN
Caul
- Trudce khi roi khoi qué cau thi chuyén dong cua vat 13 chuyén dong tron khong déu,
trude hét ta tim gdc o va van tdc v cta vat & thoi diém
n6 roi qua cau.
- Phuong trinh dong luc hoc cho phuong xuyén tam:
mgcosa - N = ma, = mv’/R

¢ thoi diém vat ro1 qua cau thi N = 0 nén:

v? = gRcosa (1)
- Ap dung dinh luat bao toan co ning ta c6: mv*/2 =
mgR(1-cosat) (2)

- Tu (1) va (2) ta co: cosa =2/3, v 21/%%1{ .

- Theo dinh luat bao toan co nang ta cd, van toc cua vat khi cham ban 1a v, thoa man:

2
idd =2mgR — v, =2,/gR .

- Sau khi 10i qua cau, vat tham gia chuyén dong ném xién xudng nén thanh phan van
tdc theo phuong ngang 14 khong ddi. Do d6: veoso=vicosp — cos 3 zg — [ =74°.

Cau 2

- Vi hé ¢6 tinh d6i ximg nén A chi chuyén dong trén duong thang cb dinh, B va C ¢6
quy dao d6i xtng nhau qua quy dao ciia A. Goi v’ va v, 13 van toc cia A va B (C) sau
va cham (B va C ¢6 cung do 16n van toc 1 v.)

- Ap dung dinh luat bao toan dong luong ta co6: mv=mv’+2mv,.cosa (1)

(Véi a 1a goc giita phuong chuyén dong cia A véi phuong chuyén dong cia B (C))

y 2 _ 2 _ 2

- Do h¢ ¢6 tinh d6i xig nén ta ¢o: cosa :\/(ZR) (NR)” _ J4- N (2)
2R 2
- Thay (2) vao (1) ta c6: v = v’+v, V4~ N7 (3)
12 2
- Do va cham 14 hoan toan dan hoi nén ta co6: mzv = m; +2 mzvo (4)
2 -

-Tu (3) va (4) tacd: v’ =v hoac v'=év Nf v

- Néu v’=v thi v,=0 — loai.
* PE A bat nguoc lai thi v’<0 — N <2 (do dé A va cham déng thoi vao B, C thi N<2
nén 6-N*>0).
* Pé A dung yén thi v’=0 » N =4/2.
* Pé A tiép tuc tién 1én thi vi>0 - 2 < N <2.
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Cau 3
a) Goi G la khéi tdm cua hé hai vat, theo diéu kién can béng thi cac luc N, N, P phai
ddng quy tai O nén G nam trén duong thang dimg OH

- Tam gidc AOB vudng can nén goc OAB = goc OBA=45°,
goc AOH=90-(45+15)=30°.

—AH=R/2, AG=AH/cos15°=0,52R

—-BG=(1,41-0,52)R=0,89R. mp
- Vi G 1a khéi tam nén AG.mx=BG.ms —ms=0,58keg.

b) Xét diéu kién can bang ddi véi truc quay di qua A:

My, =My,

< (m, +my)g.AH =NyzR— Ny =(m, +my)g/2 =T9N

Xét diéu kién can bang ddi véi truc quay qua B ta co: My s =My

< (m, +myz)g.BK =N R, v&6i BK=GB.cos15°=0,86R — N,=13,6N.

Cau 4

- Goi ay, a, 1a gia tdc cua cac vat 1 va 2 sz ms N,l _1;’ms

* (G1a su vat 1 truot nhanh hon vat 2, cac luc 7F msl
tac dung 1én cac vat co chiéu nhu hinh v&. FZ N

- Phuong trinh chuyén dong cia hai vat 1a: \1{2 v N
-Vat1: R+ N+ N +F', +F,, =ma, Py

—

-Vat2: B +N, +F, =m,a,

- Chiéu hai phuong trinh trén xuéng mit phang nghiéng ta co:
+ F'

F
— — : - ms] s
—mlal - Cll —gSll’la —_—
‘”1

Bsna- F' -F

ms1

. . F,
f— f— ms
Psina+F, =m,a, — a, =gsina + .
2

- Ta thiy a,>a;, vy miéng gb dudi khong thé truot nhanh hon miéng gb trén.

* Gia str vat 2 truot nhanh hon vat 1, cac luc Fs va F’ s cO chiéu nguoc lai. Tuong tu

trén ta co: @ =gsina - Maaz =gsina - Lo

m, m,

Dé ay>a, thi k;>k. (Cht ¥: Fung=ki(m;+m,)gcosa, Frne=km,gcosa)
Tom lai: Néu k,>k thi vat 2 truot nhanh hon vat 1. Néu k, <k thi hai vat cing trugt nhu
mot vat.
Caus
- Béi voi pittong (1): luc tac dung vao pittong theo phuong ngang 1a luc day F, nguoc
chiéu v, nén pitténg (1) chuyén dong cham dan déu.
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- Pbi véi pittong (2): twong tu, luc day F, cing chiéu v, nén pittong (2) chuyén dong
nhanh déan déu.

- Trong qué trinh hai pittong chuyén dong, khdi

khi nhét trong xi lanh chuyén dong theo. <M 4L M >V2
, , r | _> -

- Chon hé quy chiéu gan vai pittong (2), van toc  F, Vi R,

cua pittong (1) ddi véi pittong (2) 1a: ) Q)

—_

v, =v,- v, — pitténg (1) chuyén dong vé phia

pittdng (2) cham dan rdi dimg lai lac t,, sau d6 t>t, thi pittong (1) chuyén dong xa dan
voi pittdng (2) va khi lai gian no.

- Goi G 1a khdi tAm cua khdi khi trong xi lanh luc t<t,: khi bi nén, G chuyén dong vé
phia pittdng (2).

- Liic t>t,: khi bi gidn, G chuyén dong ra xa dan pittong (2). Vay & nhiét do t, thi ve=0
— ca hai pittong cung khéi khi chuyén dong cung vén tdc v.

- Pinh luét bao toan dong luong ta co:

M3v,+Mv,=2M+m)v— v=4Mv,/(2M+m).

3 1
- Bong nang cua hé lac dau: Wm:EM(Vf +vy) =5Mv; .

1
- Bong nang cia hé lac o' t, la: Wdz=§(2M +m)v’

MV2(2M +5m)
M +m

- NOi nang cua khi: U Z%nRT =%nRT—> AU Z%nRAT Z%nR(T

— D0 bién thién dong ning: AW=W-Wy=

- T.).

max

2
+in0(2M+5m) (do n=

-ViAU=AWnén 7, =T,
3R 2M+m

1)

Cau 6

- Moc luc ké vao mau gb va kéo nd trugt déu di 1én mat phang nghiéng, khi d6 ta co:
F,=kPcosa + Psina. (1),  (F, 1a s6 chi cua luc ké khi do).

- Twong tu, kéo vat chuyén dong déu di xudng ta co: F,= kPcosa - Psina (2).

L. X , ) . F - F
- Trur vé véi ve cua (1) cho (2) ta c6: Fi-F,=2Psina — sina Z'sz (3).
N A e X \ . i F +F,
- Cong vé€ vdi ve phuong trinh (1) va (2) ta cé: cosa =—5p (4).
_ b+ F

F F 2 F sz 2
- in2a+cos’o. = 1 né h: 1 =(=-2)" +( ) o k=
Do sin“a+cos“o. = 1 nén ta co: p kP \/4P2—(Fl-Fz)2

- Céc luc déu duoc do béng luc ké, nén k hoan toan do duoc.
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Pé 5: TRUONG THPT CHUYEN TINH CAO BANG

Cau 1:

Thang dwa vao tudng hop véi san goc® . Biét hé s6 ma sat gitra thang véi tuong
1a: k; = 0,3, v6i san 1a k, = 0,4. Khéi tAm ¢ giita thang. Tim gia tri nho nhit cia ¢ ma
thang khong truot.

Cau 2:

Hai qua cu gidng nhau, treo canh nhau bang hai diy song song bang nhau. Kéo
hai qua cau khoi phuong thiang dung vé hai phia v6i cing goc @ rdi tha ra cung luc.
Coi va cham gitra hai qua cau 1a hoan toan dan hoi. Tinh luc tac dung 1én gia treo.

a. Tai luc bt ddu tha cac qua cau.

b. Tai cac thoi diém déu, cudi ciia qua trinh va cham gitta cac qua cau.

c. Tai cac thoi diém cac qua cau bi bién dang nhiéu nhét.

Cau 3:

Mot vat khoi luong m dugc ném xién tr mot mat phéng ngang. N6 dat do cao
cuc dai la H va tdm xa l1a S. Tinh cong cua lyc ném.
Cau 4:

Mot vién dan c6 khdi luong 100g dang bay ngang véi van téc 500,4 m/s thi
xuyén qua mot qua cau c6 khdi luong 2kg dat yén trén gia dd ¢ do cao 5,1m so véi
mit dat. Qua cau chuyén dong va roi xudng dit tai diém cach gia d& mot khoang 20m
tinh theo phuong nam ngang.

Hay xac dinh diém cham dat cua dan va ti 1& % co nang da chuyén hoa thanh nhiét
ning trong qua trinh dan xuyén qua qua cau. Cho g = 10m/s’.

Cau 5:
Mot binh chira khi 0, nén o ap suat P, =1,5x107 Pa va nhiét 6 ¢, =37°C ¢o
khdi lugng (binh va khi) M, =50kg . Ding khi mot thoi gian, ap ké chi
P, =5x10°Pa 6 nhiétdd ¢, =7°C. Khdi lugng cua binh va khi:
M, =4%g .
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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DAP AN

Caul
* V& hinh, day du cac luc tac dung vao thang
* Néu diéu kién can bang cta thang 1a tong céc lyc bang khong
P+N,+N,+F  +F , =0
* Chon h¢ truc toa do 0x; Oy va xac dinh céc luc theo hé truc Fog = Na;
Fune =P - Np
* Finst = KiNa; Fuso = KoNp
P

% = —
N 1+K,K,

*Xét truc quay di qua dau A cta thang: M, + Fuo = M,
* X4c dinh do 16n momen cia cac luc két qua: tgt = %

* tgr =11 gia tri nho nhét ciia « =47,4°

Cau 2

* v€ hinh, néu déy du cac luc tac dung 1én vat, 1én gia treo

* F=T,+T,=> F =T cosa+T,cosl voi T, =T,

a. Tai thoi diém bt dau tha 2 qua ciu céac luc tac dung vao qua cau va gia treo dugc
xac dinh theo phuong cua day treo

p2cos =picos =pcosd voi P =mg

Két qua : F=2mgcos’ ¢

b. Tai thoi diém trudce lac va tram xéac dinh luc vt qua vi tri cin bang

Vi =V, =V = 2gl(l- cosa)

Luyc cang tac dung vao day treo : T = mg(3 — 2Cos )

* Vay, luc tac dung 1én gid treo : F = T, + T, = 2mg(3 — 2Cos )

¢. Tai thoi diém cac qua cau bi bién dang nhiéu nhat

T, + T, = mg véy luc dan hdi tac dung 1én gia treo 13 : F =T, + T, = 2mg

Cau3

* Vat ném xién - vat tham gia dong thoi vao 2 chuyén dong

Chuyén dong déu theo phuong 0x v6i X = vt

A - A A+ A r,: 1
Chuyén dong bién doi déu theo phuong Oy véiy = -5 8! Tt
* Tai vi tri H vat ¢6 do cao cuc dai vy =0

* Ap dung 2 biéu thirc : vey - gt =0 = v,, =2gh

2h oy . oy . re an .
*t= 1/§ 1a thoi gian tir luc ném t61 do cao cuc dai
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C s e <1 . rcr A £ 2h
* ¢ =2t 1a thoi gian tr lac ném t61 lac vat cham dat= ¢ =21/§

S N
* Theo phuong 0x : s =v,.t* = v, =—= v, =— £
r C 2\ 2h
2 2
A LAy s A s”+16h
* Van toc ném clia vat v, =v;, +v;, = v, = ¢

2 2 2
1
* Cong cua lyc ném: 4 _mv, _s” +16k mg
2 16h

Cau 4
* Ap dung dinh luat bao toan dong luong : mv, =mv+MV

* Sau tuong tac qua cau va dan 1a chuyén dong ném ngang. Thoi gian roi 1a :

t = /% =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 clia dan : S =vr =104,3.1,01 =105m
A - ) , , 1
* Pong nang cua dan trudc tuong tac K, =3 mv;

A < , , 1
dong nang cua dan sau tuong tac : K, =3 mv®

A < ) 2 A 1
Pong nang cua qua cau sau va cham : K, =§M Ve

* Phan ddng ning cua dan chuyén héa thanh nhiét ning :

AK =K, - (K, +K,) =11587,17J

* Ti 16 phan trim dong ning cua dan chuyén hoa thanh nhiét ning :
H=2K _930,

0
Caus
* Goi m 12 khdi luvong binh rdng thi khdi lvgng khong khi trong binh trude va sau 1a :
m, =M, - m;m, =M, - m

m P P, R

, . PV 1
« \ LRy - L1 =
Ap dyng phuong trinh trang thai : L Taco: Tm,  Tom, uV

* Bién ddi toan hoc tir cac biéu thirc trén. Két qua 1a :
— AT (Ml - Mz)
PT, - PT|

* Khéi lugng khong khi trude khi dung :m, =m, + (M, - M,) =0,585 +1 =1,585kg

2

thay s6 m, =0,585kg
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RT\m, _RT,m,
})ltu PZAL‘

_ 8,31 X310 X1,585
1,5 <107 %x0,032

* Thé tich ctia binh : V =

* Thay s :V =0,0085m"
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Phin 4: PE OLYMPIAD TRAI HE HUNG VUONG - PHU THO 2009
MON VAT LY
(Thoi gian lam bai 180 phiit)
(Pé gom 02 trang)
Cau 1:
Co6 1 g khi Heli (coi 1a khi Iy tuéng don nguyén tir) thuc hién mdt chu trinh 1 —
2 —3 —4—1 dugc bicu dién trén gian d6 P-T nhu hinh

1. Cho Py = 10°Pa; Ty = 300K. AP
1) Tim thé tich cua khi & trang thai 4. 2P0 [ T .
2) Hiy ndi 1d chu trinh ndy gdém cac ding qua Z !
trinh ndo. V& lai chu trinh nay trén gian d6 P-V P [ : ki
va trén gian d6 V-T (can ghi rd gia tri bang sb i ! T
va chiéu bién doi cta chu trinh). 0 Ffo 2IT0 >

3) Tinh cong ma khi thyc hién trong tung giai
doan cua chu trinh. Hinh 1
Cau 2:

Hai vat c6 cung khdi luong m ndi nhau boi mot 10 xo dit trén mat ban nam
ngang. Hé s6 ma sat giita cac vt véi mat ban 1a w. Ban dau 10 xo khong bién dang. Vat
1 ndm sat tuong.

1) Tac dung mot luc khong d6i F huéng theo phuong ngang dit vao vat 2 va hudng

doc theo truc 10 xo ra xa tuong (hinh 2a). St "

r W 2 S

R

dung dinh ludt bao toan nantg lugng, tim diéu

kién vé d6 16n cua lyc F dé vat 1 di chuyén

S

duge? ‘ Hinh 2a
2) Khong tac dung lyc nhu trén ma truyén
cho vat 2 van toc vo hudng vé phia twong (hinh 2b). Vo
4_

D0 cling cua 10 xo la k.
U

e
nguoc lai 1am 16 xo bi gidn ra. Biét rang vat 1 Hinh 2b

a) Tim do nén cuc dai x; cua 10 xo.

SRR

b) Sau khi dat do nén cuc dai, vat 2 chuyén dong

khong chuyén dong. Tinh d6 gian cuc dai x, cla
10 xo.
c¢) Hoi phai truyén cho vét 2 van tdc v, tdi thiéu 1a bao nhiéu dé vat 1 bi 1o xo kéo
ra khéi tuong?
Cau 3:
Mot thanh dong chit c6 khdi luong m c6 thé quay tu do xung quanh mét truc

nam ngang di qua mot dau cua thanh. Nang thanh dé né c6 phuong thang dung roi tha
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nhe thi thanh d6 xudng va quay quanh truc. Cho momen quéan tinh cia thanh déng chat
c¢6 khéi lwong m, chiéu dai L dbi voi mot truc di qua mot dau cia thanh va vudng goc
v6i thanh 13 T = mL%3. Tai thoi diém khi thanh c6 phuong ngang, hiy tim:

1) Tdc do goc va gia tbe goc cua thanh.

2) Cac thanh phan luc theo phuong ngang va theo phuong thang dimg ma truc

quay tac dung l1én 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 pittdng déu chira cing mot lugng khi 1y tudng.
Ban d4u khi nhiét do khi ctia hai phan nhu nhau thi thé tich phan khi & trén pittong gap
n =2 lan thé tich khi & phan duéi pittdéng. Hoi néu nhiét 6 cta khi & phan trén pittdng
duogc giit khong doi thi can phai ting nhiét d6 khi & phan dudi pittong 1én bao nhiéu
lan dé thé tich khi & phan dudi pittong s& gip n = 2 lan thé tich khi & phan trén
pittong ? Bo qua ma sat gitra pittdng va xylanh.

HET
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DAP AN
Cau 1:
a) Qua trinh 1 —4 ¢ P ty 16 thuan v6i T nén 1a qua trinh ding tich, vay thé tich &
trang thai 1 va 4 1a bang nhau: V, = V.. St dung phuong trinh C-M ¢ trang thai
1 ta co:
P1V1 :TRTl, suy ra: V1 Zmﬂ
u w P
Thay sé: m = 1g; u = 4g/mol; R = 8,31 J/(mol.K); T, = 300K va P, =2.10° Pa ta
duoc:
~1831.300
T4 210°

b) Tir hinh v& ta xac dinh duoc chu trinh ndy gom cac dang qua trinh sau:

v

=31210°n7

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 nay trén gian d6 P-V (hinh a) va trén gian d6 V-T
(hinh b) nhu sau:

P(10°Pa) V()
A A
1 2
Y 12,48
\
4 6,24

3,12

—_
1
1
1
1
1
w

> V(I
0 3,12 624 12,48 ® 0

Hinh a

¢) Dé tinh cong, trude hét sir dung phuong trinh trang thai ta tinh duoc cac thé
tich: V. =2V, =6,24.10 °m’; V; =2V, =12,48.10 *m’.

Cong ma khi thuc hién trong tirng giai doan:

A, =p(V- )=210°(6,24.10°- 312.10°) =6,24.10°/

A, =pV, In% —=2.10°6,24.10°> In2 =8,65.10%)

2

A, =p,(V,- V) =10°(312.10°3- 12,48.10%) =- 9,36.10°/
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A, =0 vi day 1a qua trinh dang ap.
Cau 2:
wng

1. Bé vat 1 dich chuyén thi 16 xo can gian ra mot doan la: X =——.

k
Luc F nho nhit cin tim tng véi trudng hop khi 10 xo gidn ra mot doan 1a x thi

vén tde vat 2 giam vé 0. Cong cta luc F trong qué trinh nay co thé viét bang tong cong

)

mat di do ma sat va thé nang cua 10 xo: F.x 27 +ung.x

3
Vay: F :E wny.
2. Truyén cho vt 2 van tdc v, vé phia tuong.
a, Bao toan co nang:

2 2
mv,  kx,

+ umgx
5 umegx,
2
<> Xlz +M—rngxl - Evoz :O
k
2
Nghi¢ém duwong cua phuong trinh nay la: x;, =- %g+ \/ %g +%

b, Goi x, 1a d¢ gian cuc dai cua 16 xo:
kx,’ kx,’
le =umg(x, +X,)+ ak

2
x, =x- 20 _ |(wmg)" mg g
k k kK kK

¢, Pé vat 1 bi kéo khoi tudng thi 16 xo phai gidn ra 1 doan x; sao cho:

kx, =umg (1)
Van tdc vo nho nhit 13 g véi truong hop khi 10 xo bi gidin x; nhu trén thi vat 2 ding
lai. Phuong trinh bao toan nang lugng:
- Cho quaé trinh 16 x0 bi nén x;:
mVO2 _kx]2
22

- Cho qua trinh 16 xo chuyén tir nén x; sang gian x;:

+umgx, (2)

2 2

kx, kx,
—— —umg(x, +x,)+ 3
5 wmg(x, 3) 5 (3)
. . _2umg
Tu (3) X, -x3—T
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Két hop véi (1), ta duoc:

Cau 3:
1) Theo dinh luat bao toan co nang:

_3um

X, =— =2

k

= . Thay vao (2), ta duoc: v, =ug /157”7

L 1 1 )
mg = :Elaﬂ_ Thay / :gmL2 ta thu dugc toc do goc cua thanh: w = /‘%g .

Céc luc tac dung Ién thanh gém trong lyc P va lyc N ma luc ma truc quay tac dung

1én thanh. Mémen cta lyc N ddi véi truc quay bang 0

nén dinh luat II Niuton cho chuyén dong quay cia

thanh quanh truc O c6 dang: i N’
_ I D . §
M, =Iy. Thay I —gmL va M, =mg— ta dugc gia Ny, K- .N
ST 3g i:é i

toc goc cua thanh: y =—. .
2L 0 N,

2) Theo dinh II Niuton cho chuyén dong tinh tién: P

v
P+ N =ma (1)

Chiéu phuong trinh (1) 1én phuong ngang:

» L
=ma, =ma, =mw” —
X n 2

N

X

Thay gia trj toc d6 goc tim duoc & phan 1 vao ta tim dugc thanh phan nim

ngang cua luc ma tryc quay tac dung lén thanh:

N, =3ng/2.
Chiéu phuong trinh (1) 1én phuong thing dtng:
P- N, 6 =ma, =ma, :myé

Thay gia trj gia téc goc tim duoc ¢ phan 1 vao ta tim duoc thanh phan thang

ding cua lyc ma truc quay tac dung 1én thanh:

N,=ng/4.
Cau 4:
Luong khi ¢ 2 phan xylanh 13 nhu
nhau nén:
E.R :PIVI :P2V2 :PI'VI' :szvzv
u T, T, T, T,

Vi V =nV, nén P, =nP,
Theo gia thiét: V, =V, /n, suy ra:

Vl’, Pl’
Vi, Py
| ——
| —— T IIIIC]
Vs, P Vo', Py’
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(1)

o
[l
S

"0 |50,

A s 2 \ . A .
bé¢ tinh — ta dua vao cac nhan xét sau:
1

1. Hiéu ap lyc hai phan khi 1én pittong bang trong luong Mg cia pittong:
(P, - P,)S =Mg =(P, - P,)S
Py- P =P,- P =(n- 1P,
P, =P, +(n- 1P, (2)
2. Tu phuong trinh trang thai ctia khi li tuéng & phan trén cua pittong:
PV,=P,'V, = P, :Pl'.\\//—‘

1
Thay vao (2), ta suy ra:
ﬂz. =1+(n-1) 4
)

1

3)

.V " \ q
3. Dbétim 71 ta chu y 1a tong thé tich 2 phan khi 1a khong doi:
1

V1+V2 = V1,+V2’
V vV 1
P, 1 2n-1
> L =1+(n-1)==
Thay vao (3) ta dugc: P ( ) n n
. T P,
Thay vao (1) ta c6 két qua: ?2 =n—%=2n-1=3,

1

jun
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