CHUYEN DONG CUA PIEM

PHAN I1. DONG HOC
CHUONG 11
CHUYEN BONG CUA BPIEM

Bai 5. KHAO SAT CHUYEN BONG CUA PIEM BANG PHUONG PHAP TU
NHIEN

|. Hé toa do tuw nhién
Dwng trong mit phang tiép tuyén voi quy dao tai diém M truc MT hwéng theo
tiép tuyén clia quy dao vé phia dwong voi vécto don vi T . Dung truc MN huong
theo phap tuyén ctia quy dao vé phia 16m, phap tuyén MN nam trong mat phang tiép
goi la phdp tuyén chinh voi vécto don vi n.
Dung phap tuyén MB vubng goc véi hai truc trén goi la trung phap tuyén véi
vécto don vi 1a b thuwong nguoi ta chon chiéu clia b sao cho MT B [a mét tam
dién thuan.
Vay, tai moi diém cta dwong cong, ta luén dung dwoc mot hé toa dd vudng
goc cb 3 truc hudng theo ti€p tuyén, phap tuyén chinh vatrung phap tuyén goi la hé
toa do tv nhién (hinh 5-1). s N

B Hinh 5-1
I1. Phwong trinh chuyén dong
Trén quy dao cla dong diém, ta chon O lam gbc. Dinh chiéu dwong cua quy
dao (chiéu chuyén dong clia diém). Vi tri clia dong diém duwoc xac dinh bdi thong s6

s=OM. Khi M chuyén ddng, thong s6 dinh vi s bién thién theo thoi gian.

s = s(t) goi la phwong trinh chuyén dong clia diém dang truc toa do tw nhién (s
con duoc goi latoa do cong ctia dong diém).

[11.Van toc

Dé xac dinh van tdc cla dong diém, tatim hinh chiéu cla né trén cac truc cla

hé toa dd tv nhién. Vi vécto v huéng theo tiép tuyén clia quy dao nén v=v_ T (v,
=Vp= O)

=|'s

. _| ds
v =] v |=| S
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D4u cla v; vasclng duong néu dong diém chuyén dong theo chiéu duong clia
guy dao va nguoc lai nén.

Ve = S'(t) (5-1)
Vay, van tdc cta diém bang dao ham bac nhét ctia do cong theo thoi gian.
V. Giatoc
Trong chuyén dong, van téc clia diém thay ddi ca vé hudng va tri s6 . Pai
lwvgng biéu dién sw bién thién clia van téc goi lagiatdc. Ky hiéu: a
Thuong thi @ khong trung voi phurong tiép tuyén clia quy dao, nén ta co thé
phan lam hai thanh phan (hinh 5.2)
— Thanh phan theo phuong ti€p tuyén voi quy dao, dwgc goi la gia toc tiép
tuyén, ky hiéu 3,

Hinh 5-2

_dv, ~
a, == =V =) (5-2)

— Thanh phan theo phwong phap tuyén (huéng vé bé 16m clia quy dao), goi
lagiatdc phap tuyén, ky hiéu a_

n

2
a:%— (5-3)

Trong do: p - ban kinh cong ctia quy dao tai vi tri dang xét.
Vay, gia toc clia dong diém (gia téc toan phan):
a=a +n,

* Y nghia clia cac thanh phan gia tdc:

(5-4)
2
- a, :VF =0khi p - o : diém chuyén dong thang

— a,# 0 : diém chuyén dong cong
Vay a, biéu thi sv d6i huwéng cla van toc.

— a_ =V (t)=0 thi v = hang s6: diém chuyén dong déu.

Khoa Co khi — Trudng Cao dang Ky thuat Ly Tw Trong 15



CHUYEN DONG CUA PIEM

Phuong trinh clia diém chuyén dong déu:
S=5+V,t (5-5)
— & # 0thi v bién doi : diém chuyén dong khong déu
Vay a, biéu thi su thay doi toc do cta dong diém.
Trudng hop dic biét a, = hang s6 thi chuyén dong goi la bién déi déu
(& > 0: Biém chuyén dong nhanh dan déu va nguoc lai)
Phwong trinh chuyén dong:

s:so+vot+%att2 (5-6)

Taclingco: v=v,+at (5-7)
* Vidu

M6t tau hoa chuyén dong cham dan déu theo cung tron ban kinh R = 800m véi
van téc dau v, = 54km/h. Sau khi chay dwgc 800m thi nd c6 van téc 18km/h. Tinh
giatdc toan phan cla tau lic dé va thoi gian tau chay.

Giai
. 1
Taco: s:so+vot+§att

V=V, + at

Chon s, = 0 va van téc dau v, = 54km/h = 15m/s, van toc sau khi tau chay
800m la

v = 18km/h = 5m/s.

800 = 15t + %ath
5 =15 + at
Giai hé ta duoc: t=80svag = —% m/s’
2 52
Giatoc phap tuyén: a, =—=——=—"m/s’

" p 800 32
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Bai 6. KHAO SAT CHUYEN BONG CUA PIEM BANG PHUONG PHAP TOA
PO DESCARTES

I. Phwong trinh chuyén dong

Trong hé toa do Descartes, vi tri cla diém M duoc xac dinh bdi ba toa do cla
né (X, y, z). Khi M chuyén dong, cac thong sb dinh vi nay thay doi theo thoi gian
(hinh 6 .1).

x=x(t);y=y();z=2z() (6-1)
D6 chinh la cac phrong trinh chuyén dong ctia diém theo toa do Descartes.
Khir t khdi hé phwong trinh chuyén dong, ta duoc phwong trinh quy dao cla

diém.
. A
\l\‘/l
AR i
J
> > Y
X
Hinh6- 1
[1.Van toc
Dé xéc dinh van téc, ta xac dinh hinh chiéu cla van toc Ién céc truc X, y, z.
dx
v, =—=X'(t
dy
v, ===yt 6-2
e dy) (6-2)
dz
v, =—=2Z7(t

Van tdc clia diém dwoc xac dinh bang biéu thic:

v:\/v§+v§+v§ (6-3)

v v v
cosa = —;cosB=-—L;c05y=—2% (6-4)
v v v

Véi a, B, ylacac géc tao bdi v vai cac truc x, v, z
[11. Giatoéc
Tuong ty nhu van toc, ta xac dinh hinh chiéu cua gia toc.
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X dt X
dv
a, == =v,(t)=y"(t) (6-5)
a, == v, (1)=2()

Tri s6 va phurong cla gia toc:

a=,a+a’+a’ (6-6)

a a a
cosa’ =2 cosp’ =—L;cosy’ == (6-7)
a a a

o, B,y 1acéc goc tao bdi a voi cac truc x, v, z.
* Vi du: Vién dan bay trong khdng gian theo phuong trinh
X =V, tcosa (a)
_gt? .
y——7+V0tSInG (b)
Trong d6 a lagoc ban .
Timvan toc, giatéc va quy dao cla vién dan .
Giai
Dé tim quy dao, takht t khdi phwong trinh:

T (@) suyra: t=
Vv, cosa

g

S - B Y4
PN X“ + Xxtga
V;cos a

Thay vao (b) ta dvgc: y=-

Vay quy dao vién dan la duong parapol. |

v, =x'(t) = v cosa
v, = y'(t) = —gt + v sina

Ji Vi = \/vcosa + (v sina —gt)?

a, =x"(t)=0 N X
a, y" (t)=-9

a= o +a =\[-of =g

Vo

CAU HOI ON TAP
1. Trinh bay khai niém vé hé toa do tw nhién.
2. Viét biéu thirc xac dinh van toc, gia toc ti€p tuyén, gia tbc phap tuyén, gia
toc toan phan cta diém chuyén dong.
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3. Viét biéu thrc tinh van téc va giatéc clia dong diém theo phwong phap toadd
Descartes.

4. Trong chuyén dong, néu X—X = hang s6 , thi dang quy dao cla dong diém d6 nhw

y
thé nao?
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