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CHUYEN DONG SONG PHANG CUA VAT RAN
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§1. Pinh nghia va mé hinh vét rin chuyén
dong song phang
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1. Dinh nghia

Vit ran chuyén dong song phing khi khoang cach tir mdi diém cua né
dén mot mat phang quy chiéu cb dinh ludn luén khong doi.

+ Mbi diém thudc thiét dién cua vat song song v6i mit phang quy
chiéu c¢6 dinh chi chuyén dong trong mit phang chira né.

Thiét dién (S) song song vdi (1)

Mt phdng chira
quy dao cia M

Mat quy chiéu
co dinh (7y)
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2. M hinh vit rin chuyén dong song phang

- Poan AB thudc vat rin vudng goc vo1 pm(T,) chi co chuyén dong tinh
tién vi né c6 phuong khong dbi. Chuyén dong cua AB dic trung boi
chuyén dong cua diém bat ky thudc né. Vi du giao diém cia AB voi
thiét dién (S) song song voi pm(T,).

- Chuyén dong cta (S) trong mit phang song song voi pm(w,) dac trung
cho chuyén dong cuia vat ran.

Thiét dién (S) song song voi (7,)

Mt phang chita
quy dao cia M

Mt quy chiéu
co dinh (7y)

GV Huynh Vinh — PHBK Da chng Luu hanh noi bo Slide 492

— | DA NANG UNIVERS]TY OF TECHNOLOGY
CHKHOA -

IRUONGDATHOCBA

> ~
&N

§2. Khao sat chuyén dong ciia toan b
vat ran
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- Thiét dién (S) duoc goi 12 mé hinh phing cua vat ran chuyén dong
song phang.
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1. Phuong trinh chuyén dong ciia vit rin

- Mubn lap phuong trinh chuyén dong toan bd vt ran, ta chi can lap
phuong trinh chuyén dong cua thiét dién (S).

+ Trong mat phfmg chira thiét dién (S):

. Lap hé tryc toa do ¢6 dinh Oxy. y Vi

. Qua mdt diém A nao dé goi la
diém cuc trén thiét dién (S), lap hé truc P ,
toa do Ax,y, ludn ludn song song voi () .
hé tryc Oxy la h¢ quy chiéu dong. n P . M

) Va0 ‘\\

+ (S) chuyén dong quay tuong doi L X
quanh cuc A trong hé quy chiéu AXx,y, _ 5
hé quy chiéu Ax,y, chuyén dong tinh 0 '
tién so véi hé truc quy chiéu c¢6 dinh X, ()
Oxy.
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+ Céc thong sb dinh vi (S) 12 toa dd A(x,.,y,) va géc @ thay d6i theo thoi
gian.

+ Phuong trinh chuyén dong:

x, =x,(1)
Ya=Y,(0) o1
@,, (1) = @(1) '

- Hai phwrong trinh dau thé hién chuyén dong tinh tién ciia hé toa do dong
Ax,y, so voi hé truc toa do 6 dinh Oxy ( chuyén dong tinh tién cua vt rdn
theo diém cuc A).

- Phurong trinh thir ba thé hién chuyén déng quay quanh ciee A ciia (S)
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3. Gia toc cua chuyén dong cia vat ran

- Gia tbc chuyén dong tinh tién cua vat theo diém cuc A

a, =Xx,(t)
a, . 6.4
a A.y = y A (t)
- Gia toc goc cua vat quay quanh cuc A — gia toc goc song phang
. 6.5
- Gia téc cua thanh phﬁn chuyén dong tinh tién phu thudc vao viéc chon cuc.
- Gia toc géc cua thanh phan chuyén dong quay khong phu thudc vao viéc chon cuc.
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2. Van toc cia chuyén dong cia vat ran

- Van téc chuyén dong tinh tién cua vat theo diém cuc A

Vi = X, (1)
v . 6.2
A
Va, = V(1)
- Van toc gbc cua vat quay quanh cuc A — van toc goéc song phang
. 6.3
@, (1) = @)
- Van téc cua thanh phﬁn chuyén dong tinh tién phu thudc vao viéc chon cuc.
- Van tdc géc ctia thanh phin chuyén dong quay khong phu thude vao viée chon cuc
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§3. Van toc va gia toc cua diém thudc vat ran
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* Phan tich chuyén dong cia diém M bat ky thudc (S):
- Xét M 12 mot diém thudc (S) — c¢b dinh so véi (S), khi (S) chuyén
dong song phang thi M chuyén dong cung vdi (S). Diém M tham gia
hai thanh phan chuyén dong:
+ Chuyén dong véi (S) khi (S) chuyén dong tinh tién cung cuc O
+ Chuyén dong véi (S) khi (S) chuyén dong quay quanh cuc O.
(S) chuyén dong song phing — M thugc (S)
y

@, (1)

\\_\Chuyén dong

Vo () ¢---=
: song phang

Y.
x, (1)

5,(1)= @, (1).R
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(S) chuyén dgng tinh tién ciing cuc O — M chuyén dgng trén (S)
4 y )

?,, (1)

?Zg (S)

e

g Yo(t) g7 \\_\ Chuyén dong

2 tinh tién cing cuc O
V7777

S oW S (=9, ()R )

+ Chuyén dong ciia M trén (S) theo cung tron tam O bdn kinh R la
chuyén dong twong doi. Phuwong trinh chuyén dong:s (1) = ¢(1).R

+ Tudng twong dirng M lai trén (S), khi (S) chuyén déng kéo theo

M chuyén déng. Chuyén déng ciia M lic nay so véi (xy) la

chuyén déng theo.

+ Gia téc Coriolis tai M luén bang 0
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Vé todn hoc, ta c6 thé xem diém M chuyén déong trén (S) vdi quy dao la
cung tron tam la cwc O, bdan kinh OM; trong lic (S) dang chuyén dong
tinh tien cung voi cuc O.

(S) chuyén dgng tinh tién ciing cuc O — M chuyén dgng trén (S)
4 y )

@, (1)

z
g Yo (1) 4 F
= ¢ Chuyén dong
g tinh tién cung cuc O
2 V777
X0 (1)

5,(D=9,(D.R

N J
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Vi phén tich trén, quay lai so do co hoc, ta cé két lugn vé chuyén
dong cua diem M thugc (S) nhw sau:

?,,(1)

\_xChuyen dong

song phang

Vo (B) ===

V.

x, (1)

o

+ Chuyén dong ciia M khi (S) chuyén dong quay quanh cuc O Ia
chuyén dong tuong doi.

+ Chuyén dong ctia M khi (S) chuyén dong tinh tién ciing véi cuc O
1a chuyén dong theo.
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1. Sy lién h¢ vén toc giira hai diém thugc vit Chii ¥: Vi c6 thé chon diém cyuc mot cich tuy ¥ nén cong thic lién hé
* Theo so' dd toan, dung cong thirc hop van toc: an tbc cua hai diém A, B bat ky thudc (S):
Vp =V, +Vg, 6.9
S _or e b. Pinh Iy 2: Hinh chiéu vén toc cua hai diém bt ky thugc hinh phang
Vi =Vy TVy . 2 A 2 A C a2 A N
(S) chuyén dong song phang 1én truc qua hai diém ay thi bang nhau.
@,
Vy.cos 5
(S) ‘ )
Ma Vi = Vo (Van tdc ctia M khi (S) chuyén dong tinh tién cting véi cuc O) 6.6 Va-COS o
\71(4 = \7M0 (Van tdc ctia M khi (S) chuyén dong quay quanh cuc O) A AN
Vio (1) =$,(t) = @, (1).MO
V& ¥y, | Theo chiéu @, d6i voi O 6.7
Vio =MO.0,, he| zV, = hel| 3V = v,.cosa =v,.cos f 6.10
Nén v, =v, +V,, 6.8
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a. Pinh Iy 1: Van téc cla diém M thudc (S) chuyen dong song phiang | * Ty cong thirc vy =V, +,, , chiéu véc to van toc tai hai diém bat ky c6
bang tong hinh hoc van téc ciia diém cuc O va van toc clia diém M trong | nhiing truong hop sau:
chuyén dong quay twong ddi ctia hinh phang (S) quanh diém cuc O. -
fCimg vuong goc voi phu‘(mg\ /Czlng xuodi theo mot chiéu truc\
noi hai diém noi hai diém ;
/’7 /”
) B =90 B <90°
<90 >
Agit 5 v,
Va
(S) \
) ﬁ <90°
‘7A 0
< R a/ < 90
Vi =Vo T Vo 6.8 A
L
- J
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2. Tam van toc tirc thoi va sy phan bo van toc

a. Tam van tdc tirc thoi:
* Pinh nghia: Piém P thudc mit phang chta hinh phing (S) ma tai thoi
di€ém khao sat c6 van toc bang khong, goi la tm van toc tic thoi.

Goi P 1a tm van téc tirc thoi, thi: v, =0

Chon P lam cuc, van tbe tai M bét ky

thu¢e (S): M 5 _=

~ ﬁ ~ ﬁ o Vm = Vup

Vi =Ve T Vup = Vyp \ ol
Trong d6

Vi = Vyp = @, .PM

a).\'p
()
P
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- Tai thoi diém khdo sdt ma @,,= 0 thi tam vdn 16c tire thm Poxavé

cung. Chuyen dong cua vdt luc nay dwoc goi la tinh tién tirc thoi. Khi
vat chuyen dong tinh tién tire thoi, véc to vdn toc tai moi diém la bang
nhau.

Thdt vay, xét 2 diém M, N bat ky. Chon N lam cuec, ta co:
Vy =Vy TV,
Ma o= 0 nénv,, =0
Do dé: v, =7, N

N
M b\Nﬁp Y

<

<!

M

P
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- Tai thm diém khdo sdt, vin téc tal M va vdn toc géc @y, la xdc dinh
nén ton tai duy nhdt mét tém vn toc tirc thoi P

- Duong thang di qua M bat ky ma vudng goc voi van toc tai M chira
tém van toc tirc thoi P. Tam vdn téc tirc thoi P ludn nam vé phia dwong
thang déi véi M ma vén toc tai M quay quanh P theo chiéu ciia @,
PM =vy, /@,

AN ©®

P VM = wy}).PM

GV Huynh Vinh — PHBK Pa Ning Luew hanh néi bo Slide 509

* Céch xac dinh tim vén toc tirc thoi P
THI: Biét vin toc 1 diém, phwong vin téc diém khdc, phwong vdn téc hai
diem khdc nhau:

B
; ﬁA /’/
! ; B
P (S)
o vV,
spoy ! f
D
P 1% 1%
1) a)sp =4 =1
v sp i/ PA PB
sp PA @ 3VB—QYP.PB
P
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TH2:Biét hai véc to vin toc v, 1 1V,

VB ‘_/;B
«<—B (5) <«<— B (S) Y N
v, <Vg 7, <A |:{> ‘7A(j oA
o, _
spf;\ : (a)sp - O)
p P — o
‘73
Y PB PA X 2 aa . A, = -
Y g Vat chuyén dong tinh tién tiec thoi vV, =V,
v, €T°A
N V,—V
- a)sp _ "B A
o) AB
P
Tai thoi diém dang xét ma v, =V, thi vt chuyén déng tinh tién tirc thoi.
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- - TH3: Pia tron lan khong truot trén vat c6 dinh
v
B
«— B (5) "«—B (5)
: ; »
P
|:{> @
Adl——> Adl——
V, Va
Vs Va4 Yo _
] PB PA R ¥
vB vA
- O =0 = ox
v, PB PA
«<——B ()
T\ =Ye Vs C4 dinh
)%=
Adl——
Va
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b. Phan bd vén téc khi biét tim van toc tirc thoi P:

a. Pinh ly: Gia toc cua diém M thudc (S) chuyen dong song phang bang
tébng hinh hoc gia téc cia diém cuc O va gia toc cua diém M trong
chuyén dong quay tuong ddi ctia hinh phang (S) quanh diém cuc O.

- = ~T —n
d, =d,+d,,+dy, |61  ______ -
S —n \‘\ M aO
(S) Ayo
i £
-—— i —T P
_ = ra
B — a)x/)'PB 0 a() J MO
v, =®,,.PD . lemMo,m o0 g
a 6.12 (S)
— MO 2
vy =@, .PE ay, = @,,.MO
. ..
Ay, (1) =5,(1)=€,(1).MO
=w. .PA - Y Ke g
A P dyo |[L MO, theo chieu &, doivéi O 6.13
v. =0, .PC
C sp T _
Ay = E,,-MO
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3. Su lién h¢ gia toc cia hai diém thugc vat ran * Luwu y khi vdt chuyén dong tinh tien tirc thoi:
® A Lne = _ = —e —c
Theo so do toan: a,, =a,, +ad,, +ad,,
ed, =0
. d, =a, .
"""""""" sp
r o _ =T —n
* Ay = Ay T Ay,
4. 0= _ = =T —n
Do dé: a,, =a, +a,,, +d,,
_______ . ($)
n NM 4o Y SIS S ,
a W + Van toc tai cac diém la nhu nhau:
\ - - - w,,=0=v,,=0 - —
o 5 N L V, =V, +V, p= N0 v, =v,,VI
0O g, [ %wo , s
+ Gia toc moi diém bang nhau khi va chi khi €, = 0:
S S an L ar 0,705ap=0
(S) a,=da,+a,,+a, PR a,=a,,vVI
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BAI TAP CHUONG 6 SINH VIEN CAN GIAI QUYET

Cac dai lwgng can tim trong bai toan song phang
- Tim vén tbc g6c hinh phéng, tim van tdc cua diém bét ky thudc vat phéng.

- Tim gia tdc géc hinh phing, tim gia tc ciia diém bat ky thudc vat phing.
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* OA chuyén déng quay quanh O

7, C6 chi€u nhu hinh vé \
v, =@, 0A =3 (m/s)

.
.

* AB chuyén déng song phang: o

N

1°7

/] -
q , : g, 607
bé xdc dinh van toc tai B, ta c6 thé dung 2 :
dang cong thrc:
+ Cong thic chiéu
C6 chiéu nhu hinh vé&

—

Vv 0 { 8
B v = VA.COS3(? :3\/5 (m/s) B
cos 60 2
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Bai tap 6.1

Cho co céu sau, tai thoi diém khéo sdt, tay quay OA c6 ®, = 1 (rad/s),
€, =1 (rad/s?), OA = 3r =3 (m), AB =4 (m), banh xe B lan khong trugt
trén duong ngang ¢ dinh. Thanh OA song song véi mat dudng lin cia
béanh xe, yéu cdu xdc dinh:

1.v,,vs,v,
2. a)AB’a)b.xe

3.d,,4,,E,5,E,,

Slide 521

Luu hanh noi bo

GV Huynh Vinh — PHBK Pa Ning

+ Tam van tdc tic thoi 1A H

C6 chiéu nhu hinh vé&
&)AB v A 3
@,, =—2==— (rad/s
AB HA 2 ( )

<L
C6 chiéu nhu hinh vé

vV, =@,;.HB = 33 (m/s)

—

Vg
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* Bdnh xe chuyén dong song phang véi tam vén toc tirc thoi la I:
C6 chiéu nhu hinh v&

vy, =2, = 6~/3 (m/s)

<!
o

C6 chiéu nhu hinh vé
v
X

w, =—-5 =33 (rad/s)

r

S

* AB chuyén dong song phang, trong d6 phuwong cua gia tc tai B da biét.
Chon A lam cuc:

_ = —~7 —n
p =4, tdag, tag,

QY

- =T —n —7 —n *
=d,=d,+d, tdg +adg ()

+ Chiéu (*) 1én truc AB:

— 0o_ 7 0 n 0 n
—a,.cos60” =a,.cos30" +a),.cos60” —ay,

n

a
BA T 0 n .
=>a,=—>2——qa’.tan60" —a acen
B A A
cos 60° BA
2 A S —(gt)
_ _ @,,.AB dy
= a, =—2"——a}.tan60’ —a,
cos 60

= @, =3(5-+/3) (m/s?) >0

C6 chiéu nhu da gia thiét

= d,
a, =3(5-~/3) (m/s?)
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* OA chuyén dong quay quanh O + Chiéu (*) 1én tryc thang ding hudng 1én:
- _ =T —n _ T —T 0 n 0
d,=d,+a, 0=-a, +a,,.cos60" +ay,.cos30
=T —=n 2 A N ~ T
a,,a hi€u nhu hinh — a
a>@a COChuicU U ve =a,, = 4 O—a;A.tan60°
A OA =3 (m/s*) c0s 60
a, =&, 0A= S _
e X = a’, =6-9/3 (m/s*) <0
n
a, =, OA=3 (m/s") ‘ ‘ ’
C6 chiéu nguoc voi chiéu da gia thiét
= d,,
T 2
al, =9/3 -6 (m/s?)
+ Gia toc géc cua thanh AB
C6 chi€u nhu hinh vé
) Erp at, 9J3-6 )
a, E,p = = (rad/s”)
AB 4
2
a, = 342 (m/s?)
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