CO LY THUYET - TONG HOP CHUYEN BONG CUA BPIEM

CHUONG VI: TONG HQOP CHUYEN PONG CUA PIEM

1. KHAI NIEM VA PINH NGHIA CAC CHUYEN PONG :
Gia st ¢6 dong diém M, hé quy chiéu dong

Oxyz va h¢ qui chiéu c6 dinh O1X1Y1Z4

1.1.Chuyén déng twong ddi :

Z1

Chuyén dong_cta M so vdi h¢ qui chiéu dong
goi 1a chuyén dong tuong d6i, twong tng ta cd quy
dao tuong ddi va van tdc twong dbi. Ky hiéu v,
1.2.Chuyén dong theo : -

Chuyén dong ctia M cung véi hé qui chiéu dong

doi v6i hé qui chiéu c6 dinh goi la chuyén dong
theo, tuong ung ta c6 quy dao theo va van toc theo.
Ky hiéu v,
1.3.Chuyén déng tuyét déi
Chuyén dong ctia diém so v6i hé qui chiéu ¢ dinh goi 13 chuyén dong tuyét dbi,

tuong (mg ta c6 quy dao tuyét di va van tdc tuyét ddi. Ky hiéu v,
Vay, chuyén dong tuyét doi la tong hop cia hai chuyén dong, chuyén dong tuwong
doi va chuyén dong theo

2. PINH LY HQOP VAN TOC:

Tai mdi thoi diém, van toc tuyét ddi cta chét diém M bﬁng téng hinh hoc cua van
toc theo va van tdc twong ddi.

o < < z
V, =V, +V, (*) Y1

Chung minh:

Pong diém M dugc dinh vi bdi vécto T va T,
gdc O duoc xac dinh boi T,. Goi i, j,k la cac
vécto don vi cia hé¢ truc oxyz, ta
COF = Xi +VYj + zk

Theo hinh (*), ta co:

n=7r1, +7T

Van téc tuyét dbi cua M la:

_dr, df, df di dj _dk dx- dy- dz-
V, =—= +—=V, +X +Z—+ +— ]+
dt  dt dt dt “dt ~dt dt dt° dt

_ [dx~ dy- dz ) di dj _dk
v, = j+—k o H| X—+y—+2z2—
dt dt~ dt dt ~dt = dt

hay v, =V, +V,

Vay, dinh ly da dugc chiing minh.
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e Vidu: Cho co ciu tay quay culit v6i tay quay OA = 200mm quay déu véi van
tc w=3mnrad/s, Con chay A ndi bang ban 1& vao dau mut tay quay chay trong ranh
BC lam culit chuyén dong lén Xuéng. Xac dinh van téc cua culit tai thoi diém tay
quay 1éch mét goc ¢ = 30° so v6i phuong thang ding.

Giai

— Chuyén dong ctia con chay A trong rinh BC 1a chuyén dong tuong dbi véi van tde
V, hudng theo phuong ngang.

— Chuyén dong ctia BC (culit) so voi khung may 1a chuyén dong theo v&i van toc v,
hudng theo phuwong thang dung.

— Chuyén dong cua con chay A so v6i khung may 1a chuyén dong tuyét d6i voi van
téc v, tiép tuyén véi quy dao tron tai A.
Theo dinh 1y hop van téc ta co:

V, =V, +V,

Theo so dd hop van tdc, ta co:

Van toc cua culit la:

Ve = V = V,.sin@ = OA.®. sing

v =200.10 3. 3n.% =0,3t m/s

3. PINH LY HQP GIA TOC

Tai mdi thoi diém, gia téc tuyét doi bang tong hinh hoc cua gia tde theo, gia toc
tuong d6i va gia toc Criolit.

a, =a,+a,+a,
Chtring minh:
aa=i(va)=i d—xf+ﬂ]+zﬁ + \70+xd—|+yﬁ+z%
dt dt|\ dt dt dt dt dt dt

d?x~ d?y- d%z-) |. d2i  d?)j _d%k dx di dy dj dz dk
= I+ ——j+—K|+|a, +|X—5+Y 5 +Z— ||+ —
dt dt dt dt dt dt dt dt dt dt dt dt

Tuong ty nhu hop vén téc, ta co:

2 2 2
Gia toc tuong d6i: &, _d ;(i+d 2/j+d sz
dt dt dt

27 27 2y
Gia toc theo: d, =a,+ Xd2|+yd3+zd|:
dt dt dt
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Gia tc Oriolit: g g 9%.d1 dy di  dz dk
dt dt dt dt dt dt

Vay: a, =a, +a, + a_(dinh ly da dugc chirng minh)

a

e Chly:
- Truong hop hé quy chiéu dong Oxyz chuyén dong tinh tién thi
d—'zﬂ:%:O (nén @, =0)
dt  dt dt

Vay, khi chuyén dong theo 12 chuyén dong tinh tién thi gia tbc tuyét dbi bang tong
hinh hoc gia toc theo va gia toc trong ddi.
a,=a,+a,

- Truong hop hé qui chiéu dong Oxyz chuyén dong quay quanh truc cb dinh véi
vécto van toc goc @, thi gia toc Oriolit 1a &, = 26, -V,
+ Tai thoi diém khao sat néu &, // v, hoic Vv, =0 hay &, = O thi tai thoi
diémnay a_ =0 4o,
+ Néu @, L v, thi quy tic tim phuong chiéu cua U

a.nhu sau: quay V, quanh gbc cta no theo chiéu

quay cta hé ddng quanh truc @_ mot goc 90°, ta cd

Dy

ngay chiéu cia &a_,va gid tri cua nd bang 2 -

vr

*Vi du: Mot tAm chit nhat c6 cac canh 13 a va b quay quanh truc thing dung theo

quy luat ¢ = %tz. Piém M chuyén dong doc theo DC véi quy luat s=3t2 (m, s). Tim

van toc, gia toc tuyét doi ciia M theo thoi gian t. z
A
cos b
Giai Bl >
) .. 5 \
—M chuyén dqng tuong (?01 theo phucrrrlg thang ) R
ding DC véi van toc twong doi v, va gia toc tuong a @, a,
dbi @, nam trén truc nay, dong thoi: — 4 3,
ae
ds d’s v A
V,=—"=6t ; a,=——=6 D
dt dt .
2 A , | [ \ y
— Chuyén dong cia M cung voi ABCD la ©

chuyén dong theo quy dao dudng tron c6 ban kinh b
va van tdc V,vudng goc voi ban kinh tai thoi diém

dang xét.
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V6i

Do vécto van tc goc &, nam trén Az nén co @,// V,, suy ra: a,=0

Van tdc tuyét dbi caa M:

<l

Vg =V, +

Vy =4 V2 + V2 =/(6t) +(bt)* (cm/s)

Gia tbc tuyét d6i cuia M:

CAU HOI ON TAP
1. Thé nao 1a chuyén dong twong ddi, tuyét dbi va chuyén dong theo ? Phan tich qua
vi du cu thé.

2. Giai thich hién tugng: Khi lang gio, nhiing giot mua lai roi xi€n trén thanh tau dang
chay? B¢ xién ctia giot mua phu thudc vao yéu t6 nao?

3. Phat biéu dinh 1y hop van tdc, hop gia téc ciia diém chuyén dong tong hop.

BAI TAP CHUONG VI

1) Mot con thuyén sang song theo phuong AB . Van téc ciia nudc

la v, = 10 m/phat, van tbc cua thuyén so vO1 nudc vy, = 20 v, |B
m/phdt. Chiéu rong cua séng AB =1 =250 m. Xac dinh:
a) Goc lap boi phuong cua v,, va AB.

A

b) Van toc tuyét ddi cua thuyén va thoi gian thuyén sang song
(xem thuyén chuyén dong déu)
2) Mot banh xe ¢ ban kinh R = 0,5m lan khong trugt trén duong ray thang. Van toc
cta truc 13 v, = 10 m/s. Xac dinh van tbc tuyét ddi cua cac diém My, M,, M3, M,
trén hinh
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3) Co cédu tay quay thanh truot trong may bua biéu thi trén hinh v&. Thanh truot
chuyén dong 1én xudng nho con trugt A truot trong ranh B. Tay quay OA dai r =

4)

5)

6)

7)

8)

1
Hinh cau 2

H‘mhl cau 3

30 cm quay quanh O v&i van toc n = 150 v/phat. Khi t = 0, thanh truot & vi tri thip
nhat. Tim vén toc cua thanh truot (bua) va van tdc ctia con chay A ddi voi thanh

truot

Theo dau bai tap 3 hay xac dinh van tdc cta bua C va van tdc con chay A tai thoi

diém ¢ = 60°

Tau hoa dang chay trén doan thing nim ngang véi van téc 216 km/h. Vién dan

dugc ban trong mit phang nim ngang theo phuong vudng goc v6i phuong chuyén

dong cua doan tau voi van téc cé tri s v = 1000 m/s. X4c dinh tri s6 van toc tuyét

ddi cua vién dan.

Trong co ciu lic, tay quay OC quay quanh truc
O L vo1 mat phflng hinh v&. Con truot A truot
doc theo OC va lam thanh AB tinh tién 1én
xubng. Biét OK =1 va van tdc tay quay OC 1a o,
goc quay la @. Tim van tdc con trugt A dbi voi
tay quay OC tai thoi diém do.

Xe chuyén dong nam ngang, huéng sang phai
véi gia toc a = 49,2 cm/s?. trén xe dat mot dong
co dién véi roto cua nd quay theo quy ludt ¢ = t2,
ban kinh roto r =20cm. x4c dinh gia toc tuyét
ddi cua diém A nam trén vanh roto tai thoi diém t
=1 gidy néu tai vi tri nay a = 30°.

Banh xe lan khoéng truot trén doan nam
nghiéng. Tai thoi diém khao sat, tim banh xe ¢
van toC Vo, = 1 m/s va gia toc a, = 3 m/s?. Ban
kinh banh xe R = 0,5 m. Tim van toc va gia toc
diém M.

A

e

K
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