CHUYEN BONG CUA CHAT PIEM - PP XAC DINH CHUYEN BONG CUA DIEM

PHAN I1. DPONG HOC
CHUONG IV

CHUYEN DONG CUA BIEM - CAC PHUONG PHAP CHUYEN
BONG CUA DIEM

Bai 12. PHUONG PHAP VECTO

I. Phurong trinh chuyén dong clia diém

Xét diém M chuyén dong trong hé quy chiéu Oxyz. Vi tri ctia diém M duoc xac

dinh bdi vécto 7 =0OM (hinh 12 - 1). Vécto 7 thay déi phwong chiéu va do dai theo

thoi gian. Lién hé gitta ¥ vat goi la phuwong trinh chuyén dong cla diém dang
vecto:

F=F (@) (12.1)

Quy tich cta dong diém trong hé quy chiéu nay goi la quy dao cla diém. Néu

quy dao la thang thi chéat diém chuyén dong thang, néu quy dao la cong thi chat

diém chuyén dong cong. z

X Hinh12 -1

[1.Van téc cua diém
Gia st & thoi diém t, dong diém & vi tri M dwoc xac dinh badi vécto 7. Tai thoi
diém t; = t + At dong diém & vi tri My dwoc xac dinh béi vécto T,. Nhu vay, trong
khoang thoi gian At, dong diém di chuyén duvgc mot cung MMl/@ng dwong
MM, =7, -7 = AF (hinh12-2)

Hinh 12 —
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Pai lvong v, :i—: goi lavan toc trung binh
Van t6c clia dong diém tai thoi diém t duwoc xac dinh nhu sau:

v= lim V= lim = =¢(t
At-0 WP At At dt (12.2)

Vay van téc ctia dong diém bang dao ham bac nhét clia vécto dinh vi theo thoi
gian. Vécto van tc cla chat diém hudng vé phia chuyén dong theo tiép tuyén cla
quy dao tai diém dang xét.

Pon vi van toc: m/s
[. Gia toc ctia diém
Van tdc la dai lvong thay doi theo thoi gian. Dai lvong biéu thi cho su thay doi
clia van toc goi lagiatoc. Ky hiéu a
Twong tv nhw xac dinh van tdc, gia tdc cla dong diém tai thoi diém t duoc xéc
dinh nhu sau (hinh 12 - 3):

. AV dv
a=lim—=—=v'(t)=r"(t
m ™ 0 =r'()

Vay gia téc clia dong diém bang dao ham bac nhét cla van tdc vabang dao ham
bac hai theo thoi gian clia vécto dinh vi. Vécto gia toc ludn hwéng vé bé 16m cla
quy dao.

Pon vi gia tdc; m/s?
— Khi @.v>0: chat diém chuyén dong nhanh dan. (hinh 12 — 44)
— Khi @.v <0: chat diém chuyén dong cham dan. (hinh 12 — 4b)

v

o)

(c)

ol

a (b)

Hinh 12-4
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Bai 13. PHUONG PHAP TOA BO DESCARTES

I. Phurong trinh chuyén dong ctia diém
Trong hé toa do Descartes, vi tri clia diém M dwoc xéac dinh bdi 3 toa do (x, v,
Z) ctia nd. Khi M chuyén dong, cac théng so dinh vi nay thay doi theo thoi gian
(hinh 10— 1).
x=x(t); y=y(); z=z(t) (13-1)
(13.1) goi la cac phwong trinh chuyén dong ctia diém theo toa d6 Descartes

Kht t trong cac phwong trinh chuyén dong, ta ¢ phwong trinh quy dao cla
dong diém.

X

Hinh 13-1

« Chuy: gilra phrong phép vécto va phuong phap toa dd Descartes c6 sy lién hé
chat ché nhv sau:

F=Xi +yj+2zk
Trong do: i, ],k la cac vécto don vi trén céc truc toa do (hinh 13 - 1)
[1.Van tdc clia diém
Goi vy, Vy, v, 1ahinh chiéu clia v trén céc truc toa do thi
V=v, .iq+vy .]+vz k @
Ma ¥ =xi +vyj + zk
dz -

Nén \7=—=—ET+d—yE]+—Dk
dt dt dt dt

=XMO+y®d+z0k (b)
Sosanh (@) va(b) tardtra: v, =x'(t); v, =y(t); v,=7({) (132

Vay céc hinh chiéu ciia van t6c trén céc truc toa dd Descartes bang dao ham
bac nhat theo thoi gian clia cac toa do twong ng.
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Tri s6, phwong chiéu ctavan toc dugc xac dinh nhw sau:
— Tris6: v=[V=,vi+Vi+v?
. _V,. _Vy_ _V,
— Phuong chiéu: cosa = —*;cosp =—;cosy=—=%
v Vv v

a, B, y: lagéc tao bdi vvaéi cac truc toa do X, y, z
[11. Giatoc cta diém
Tuwong tw nhu van téc, goi ay, &, & lahinh chiéu cia atrén céc truc toa

dv . "
d‘@: ax = dtx = Vx(t): X (t)
dv
= 2=y ()= ')
a, = 8= v (1)= 2'(1)
— Trisb giatdc: a=,/a; +al +a (13- 3)
— Phuwong chiéu: cosa’ ==; cosp’ :3; cosy’ = 2=
a a a

o, B, V: lagéc tao bdi avéi cac truc toa do x, y, z
* Vidu: Vién dan bay trong khéng gian Oxy theo quy luat:
X =V, t cosn €)

2
y:—%+votsina (b)

Trong do v, lavan téc, o lagdc ban .

Tim van t6c, gia toc, quy dao vién dan, do cao vatam xa cla vién dan.
Giai

X y

Jt=—
(a) vV, Cosd A

Thé vao (b) ta duoc:

y=- %Eﬂ + X.lga
v2cos’a

Vay quy dao cla vién dan la duong parabol o

<l
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Van toc vién dan:
v, =x'(t)= v cosa
v, =y'(t)=-gt+v,sina

ENVEREE J(v,cosa)? + (v sina - gt)?
Giatoc vién dan:

a,=0

8 =-g

a= Iai +a§ :g
Khi vién dan cham dat thiy (t) =0

2
- y(t)z—%+votsino( =0

2v, sina

0 t=0vat= (t#0)

- 2 .
" s a sina _ v.sin2a
Tam xa cla vién dan: s=x(t) = v cosa 2YSNa _ Y,
g g

Do tinh d6i x(*ng ctia Parabol, ta c6 dd cao cla vién dan dat duoc tai thoi

diém

. - 2 A2
B h=th—H=—g °Snaé+vosinaﬂv°sma _Vysin“a
R0 2% g g 29
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Bai 14. PHUONG PHAP TOA DO TU NHIEN

I. Phurong trinh chuyén dong clia diém

1. Hé toa dd tw nhién

Duwng trong mat phang tiép tuyén véi quy dao tai diém M truc Mz huéng
theo tiép tuyén clia quy dao vé phia dwong, c6 vécto don vi la T . Dung truc Mn
hwéng theo phap tuyén ctia quy dao vé phia I6m Mn nam trong mat phang ti€p goi
la phap tuyén chinh cé vécto don vi la in. Dung phap tuyén Mb goi la tring phap
tuyén c6 vécto don vi 1a b (thudng chon chiéu clia b sao cho M __. latam dién
thuan) (hinh 14 - 1) n

hinh 14 -1

Nhu vay,tai moi diém clia duong cong, ta luén dung dwoc hé toa dé vuong
goc co 3 truc hudng theo tiép tuyén, phap tuyén chinh vatrung phdp tuyén goi la
hé toa do tw nhién. Hé toa do tw nhién thay ddi theo vi tri clia diém M trén quy
dao.

2. Phuwong trinh chuyén dong
Trén quy dao cuia dong diém , ta chon O lam g6c. Khi do, vi tri ctia dong dién
7\
duoc xac dinh bdi théng s s=OM . Khi M chuyén dong, s bién thién theo thoi

gian. )

s= g(t) goi la phwong trinh chuyén dong cuia diém theo toa do tw nhién.

* Chay: sla dai lugng dai s6. Tuy nhién néu chon chiéu duong cla quy dao la
chiéu chuyén dong ctia diém thi s luén duong.

[1.Van téc cua diém

Pé xac dinh van toc v ta tim hinh chiéu ctia nd Ién céc truc cla toa do tu
nhién. Vi v hwéng theo ti€p tuyén cllaquy daotaiMnén v =v;. © (Viv,=v,=0)
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ds

o=, =&

=500

D4u cla v; va s(t) lubn tring nhau (cung dwong néu diém chuyén dong theo
chiéu dvong quy dao va cung am trong truong hop nguoc lai).

Vay suy ra: v; = s(t) (14.2)
[11. Giatbc cua diém
Tuwong tv nhu van téc ta tim hinh chiéu cla né trén cac truc toa do tv nhién ta co:

a=a tf+an+a.b (3

Mat khac:
é:d—vzi(vtﬁ):v;fﬁvT T:v'TEf+vT£Bd—S
dt dt dt ds dt

Theo hinh hoc vi phan thi g :g V6i p 12 ban kinh cong quy dao tai diém dang

Xét
V2
Vaytaco: a=v. G+—~M=4a,+a, (b)
p

So sanh (@) va(b) tasuy ra:

a=.a’+a’ (14.4)

Vi a, = luén dwong nén a ludn hudng vao bé 16m clia quy dao.

2
a=vH=s® ; a =" ; a =0 (14.3)
p

* Y nghiia clia cac thanh phan gia tdc:
2
- a, =Y =0 khi p - « téc la diém chuyén dong thang
Y
- @, # 0 diém chuyén dong cong.
Vay, a, biéu thi cho sw d6i huéng clia van toc.
-a, =V.(t)=0thi v, =hang s6, trc 1a diém chuyén dong deu.
- a, 20 thiv,bién thién, diém chuyén dong khong déu.
Vay, a, biéu thi cho si thay doi vé tri sd clia van toc.
+ Khi a, vav cung dau : Biém chuyén déng nhanh dan.

+ Khi a, vav ngugc dau : Biém chuyén dong cham dan.
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* Vidu

Diém chuyén dong trén vong tron ban kinh r = 1m theo phuong trinh s=t° — 16t

(stinh bang mét, t tinh bang giay)
— Xac dinh van toc vagiatoc tai thoi diémt = 2s
— Xét xem & thoi diém do, diém chuyén dong nhanh hay cham dan.
Giai
v=sg(t)=3t>-16
Khi t=2sthiv=32°-16=-4m/s
a, =v'(t)=6t =62 =12m/s 2

a=.a’+a?=+12%+16% = 20m's ’

Vi a, vav trai dau nén diém chuyén dong cham dan.
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Bai 15. MOT SO CHUYEN BONG THUONG GAP

|. Chuyén dong déu

Chuyén dong déu la chuyén dong mavan toc clia diém chuyén dong co tri so
khéng doi.

v = hang s6
a, =V,(t)=0
V2
an =
p

Phrong trinh chuyén dong : s=s, + vt
Trong do: v va s, tvong tng lavan toc vatoa do cong ban dau ctia dong
diém.
2. Chuyén dong cong déu

a=0 ©oa

n

2
=Y 20
p
Phuong trinh chuyén dong : s=s, + vt
I1. Chuyén dong bién doi déu
Lachuyén dong magiatdc tiép tuyén clia diém cé gia tri khong doi.
2
a,=hangsé ; an:V? © V=V, + at
1. Chuyén ddng thang bién déi déu
a=0 ; a =hangsd
V=V, +at
_ 1 .
S=S + Vit + EaTt
2. Chuyén dong cong bién doéi déu
2
a =Y ; a=hings6 : a=.a2+a
p

V=V, + at

S=S,+ V.t + %ath
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* Vidu:

Mot diém chuyén dong nhanh dan déu trén cung tron ban kinh r = 1000m, tlr
trang thai dirng yén sau 2 phat né di duoc quang dwong S = 1200m. Hay tinh tri s6
van toc vagiatodc sau 2 phut do.

Giai
f e 1_ ..
Taco:s=s,+ Vit + Eart

chon s,=0
Mt khac v, = 0 (ban dau diém ding yén)

Van t6c sau 2 phut :

V=Ve+at = aT.tzé m20=20 "
S

a=,a’+a’ = %g+(0,4)2 =043 0

CAU HOI ON TAP
1. Viét cong thirc xac dinh van toc vagiatoc clia diém theo phrong phéap vécto.
2. Diém chuyén dong c6 v.a =0 thi quy luat chuyén dong cla diém lagi?
3. Viét cong thirc xac dinh van toc va gia toc cla diém theo phwong phap toa do
Descartes.

4. Diém chuyén dong cé % =hang s6 thi quy luat chuyén dong clia diém nhu thé
y
nao

5. Viét biéu thirc xac dinh van téc va gia toc cta diém chuyén déng cong tong
quat.
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48

6.

Déi véi cac diém chuyén dong thdng (hodc cong) co thé xay ra cac truong hop
sau khéng?

a v>0vaa<0

b) v< Ovaa >0

Chuyén dong (ng v&i moi truong hop c6 dac diém gi?
Phuong trinh chuyén dong, van téc ctia dong diém trong chuyén dong thang va
cong bién doi déu duoc xac dinh nhu thé nao? Néu thay ddi géc quy chiéu hoac
géc thoi gian thi céc biéu thirc do co gi thay déi khong?
Khi nao diém chuyén dong khong cé gia tdc tiép tuyén, khdng co gia téc phap
tuyén vaca hai thanh phan gia téc d6 déu khéng c6?
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