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CHUONG VI
CHUYEN BONG TONG HOP CUA PIEM VA VAT RAN

Bai 15. TONG HOP CHUYEN BONG CUA PIEM

1. Binh nghta cac chuyén dong

Gia st co diém M chuyén dong dbi v6i hé truc toa dd Ox'y z. Hé truc toa dd
nay lai chuyén dong so vai hé truc toa do Oxyz. Hé truc Oxy z goi la hé quy chiéu
dong va hé Oxyz lahé quy chiéu c6 dinh. (hinh 15- 1)
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Hinh 15 -1

— Chuyén dong cla diém M so v&i hé quy chiéu dong goi la chuyén dong
tong doi. Ky hiéu van toc clia chuyén dong tvong doi la v,

— Chuyén dong clia hé quy chiéu dong so véi hé quy chiéu co dinh goi la
chuyén dong theo. Ky hiéu van téc 1a v, .

— Chuyén dong cua diém M so véi hé quy chiéu c6 dinh goi la chuyén dong
tuyét doi. Ky hiéu van toc tuyét doi la v,

Vay, chuyén dong tuyét doi la tong hop cla hai chuyén dong: chuyén dong
twong doi vachuyén dong theo.

2. Binh ly hop van téc

Tai moi thoi diém, van t6c tuyét d6i clia chat diém bang téng hinh hoc clia van
toc theo vavan toc tuong doi.

(15-1)

Ve tri 6 v, = /v +V2 +2v,v, .cosa
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3. Binh ly hop gia téc
Tai moi thoi diém, gia téc tuyét déi cla diém bang tng hinh hoc cac gia téc
theo va twong déi (truong hop chuyén dong theo la chuyén dong tinh tién).

8,=3,+3 (15-2)

* Vi du: M6t banh xe c6 ban kinh R = 0,5m, 1an khéng truot trén dwdng ray thang.
Van toc cla truc O lav, = 10m/s. Hay xé&c dinh van t6c tuyét doi cta cac diém My,
Ms, M3, My tai vi tri nhw hinh vé.

Giai

Chon truc O lam hé quy chi€u dong va dwdng ray lam hé quy chiéu c6 dinh, ta

Co:

— Chuyén dong cla cac diém so véi truc O la chuyén dong twong ddi cé quy
dao la dutng tron tdm O ban kinh R va co tri s6 van toc lav, (hinh9 - 2)

— Chuyén dong cta truc O ddi voi duong ray la chuyén dong theo va co
— Chuyén dong cla diém so véi dwong ray la chuyén dong tuyét déi cé van
toc: v, =V _+V,

-v. =0

e r

XévitriMy v, =v

0 v, =v,=10m/s

— Tai Mz vy, = V2 +Vv2 = V2 +v2 =y 2 =102 m/s

— TaiMg: vy =V +V, =v,+v,=2v,=210=20m/s

— Tai Mg vy, =4V2+V’ =v,, =10V2m/s
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Bai 16. CHUYEN BDONG SONG PHANG

I. Binh nghia

Chuyén dong song phéng clia vat ran la chuyén dong trong d6 mdi diém thudc
vat ludn di dong trong nhitng mit phang cé dinh song song v&i mat phang quy
chiéu.

Vi du: Khi xe chay trén dwong, moi diém trén banh xe di chuyén trong nhitng
mét phang song song véi mat phang thdng ding chira truc dudng, nén banh xe
chuyén dong song phang.

I1. Kh&o sat chuyén dong clia hinh phang
1. Phuong trinh chuyén dong ctia hinh phang

Bai toan khao sat chuyén ddng song phang cla vat rén trong khong gian dugc
dua vé bai toan khao sat chuyén dong cta mot tiét dién phang cta n6 trong mat
phang chtra tiét dién phang, song song v&i mat phang quy chiéu.(hinh 16-1 a,b)
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Mphang qui chiéu
Pl N
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Xét chuyén dong cla hinh phang (s) trong mp (P). Chon hé qui chiéu c¢8 dinh
O1X1y1. Ly diém O tuy y thudc (s) va gan vao do hé truc Oxy cé truc Ox va Oy
ludn song song v&i O1x; va Oyy;. Chuyén ddng ctia hinh phang (s) duec phan tich
thanh 2 chuyén dong:

— Chuyén dong tinh tién cla hé dong Oxy doi vai hé qui chiéu c6 dinh 01Xy,
(chuyén dong theo).

— Chuyén dong quay quanh cuc O cia hinh phang d6i véi hé dong Oxy (chuyén
dong tuong doi).

Vay chuyén dong song phang clia vat rdn cé thé phan tich thanh hai chuyén
dong: chuyén dong tinh tién cuing véi cuc va chuyén dong quay cuta vat quanh cuc
(hinh 16-2).

Do d6, phuong trinh chuyén dong ctia vat ran chuyén dong song phang la:

Xo=Xo(l) 5 Yo=VYo () ; d=0() v, 4 Ay

Yo Q\/ = X
Ol = X1
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2. Céc yéu t6 dong hoc cdia hinh phang
— Chuyén dong cta hé truc Oxy la chuyén dong tinh tién cting véi cwc O nén
trang thai dong hoc dwgc xac dinh lavan téc v, vagiatoc a, .
— Chuyén ddng quay cta hinh phang déi voi hé dong oxy dugc xac dinh bang
van toc goc wvagiatdc goc €
* Chuay: Céc dai lvgng v, &, phu thudc vao viéc chon cuc
I11. Kh&o sat chuyén dong cla diém thudc hinh phang
1. Phuong trinh chuyén dong

Xét diém M thudc hinh phing S ndm céch cwc O mot khoang OM = R (hinh
16 - 3). Vi tri clia M duwoc xac dinh:

Xy =X, +R.cos¢
yM = yo + Ran)
Vi Xo, Yo, § ludn thay doi theo thoi gian, nén phwrong trinh chuyén déng ctia M

x,, (t)=x, (t)+R.cosé (t)

yu(t)=y, (t)+Rsino (1)
i A Y

(16-2)

Yu / M

Yo \Q o

(o) = X1
Xo Xm

Hinh 16 - 3

2. Van toc cua diém

Biéu thirc gidi tich cla van toc.

Van tdc clia diém M duogc xac dinh qua hinh chiéu cla né trén hé truc c6
dinh O1x1y,

Vg = d;(M =X, -Rg'.sng=x, -R.w.sng
; t (16-3)
wy = =Y, +Rg'c0sp =, + Rarcosp

Quan hé van tdc gitra hai diém thudc hinh phang: Nhuw d& phan tich, chuyén
dong song phang cua vat thic chat latong hop cua hai chuyén dong:

— Chuyén dong tinh tién cting vai cic O (chuyén dong theo), nén :
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Vo=V,

— Chuyén dong quanh cuc O (chuyén dong tvong d6i). Nén van toc cla
M:
\71’ = \_/MO
Mav,,,dOM vavyo=OM. w (wlavan toc géc cla vat)

Theo dinh ly hop van tc, ta c6: v,, =V, +V,,,

Binh ly: Van téc cta diém thudc hinh phang bang tdng hinh hoc van téc cia
cuwrc vGi van toc clia diém khi hinh phang quay quanh cuc.

Tam van toc tire thoi:
Tai thoi diém khao sét, ton tai diém P thudc hinh phdng cé van téc bang
khong thi diém do6 goi latam van téc tic thoi.
* Mot s6 quy tac xac dinh tdm van tdc tire thoi:
— Biét van toc di€ém A va phuong van toc diém B:

(Phuong cta V)
(Phwong cla vy )

(Vat chuyén dong tinh tién)
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— Biét van tc 2 diém A va B c6 phuong // nhau va O AB:

Vat chuyén dong tinh tién

toc tirc thoi

3. Giatoc ctia diém
Biéu thirc giai tich:

2
) 8, = d Yu = " ~Re.sing - Rw’cosp
_ y o 4
My ~ TZM =Y, + Re.cosp - Rw’sing

* \/i du: M6t banh xe béan kinh R = 0,5m 1&n khéng trwot trén mot duwong thang
cO dinh. Tinh van toc va gia toc cta diém M,. Biét tai thoi diém khao sat, tam
banh xe ¢d van tc v, = 1m/s, a, = 1,5m/s?

Giai 3

STTTTTTT 772777777777
M, =P
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Vi banh xe lan khong trwgt nén M4 latam van toc tirc thoi: vy, =0

Taco: v, =M,0.w0 w:V—":i:Zrad/s
M,O 05

Tuong tw: v, =M,M,.0=RA20=05+2.2
Vy, =2 mis
Giatoc cta diém M,:
Taco: a,, =a, +a,,, +ay
Trong do:
ay, =M,0e=Re=a, =15m/s
ay, =Rw’ =05.2° =2m/s
VA, = la el ) + )

a, =+(L5+2) +(L5)° =18m/s

CAUHOI ON TAP
1. Thé nao la chuyén dong tuwong do6i, chuyén dong tuyét doi va chuyén dong
theo? Phan tich cac chuyén dong trén qua mot vi du cu thé.

2. Giai thich hién twong: Khi lang gi6, nhitng giot mua lai roi xién trén thanh tau
dang chay trén duong ray thang. B9 xién clia giot mua phu thuéc vao yéu to
nao?

3. Thé nao lachuyén dong song phang clia vat rdn? Cho vi du.

4. Hay 14y vi du chitng t6 rang ludn ludn c6 thé phan tich chuyén dong song phang
thanh chuyén dong tinh tién va chuyén dong quay.

5. Tam van toc tlrc thoi 1a gi? Trinh bay cach xac dinh tam van toc tirc thoi.
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