Chuong 1
PONG HOC CHAT PIEM

Bai giang Vat 1y dai cuong
Tac gia: PGS. TS b6 Ngoc Uén
Vién Vat ly k¥ thuat
Truong DH Bach khoa Ha no1



Pong hoc: N/C cdc dic trung cua chuyén
dong va nhitng chuyén dong khéic nhau
(khong tinh dén luc tac dung)

Dong luc hoc: N/C moi quan hé giira
chuyén dong véi tuong tac gitta cac vat (
co tinh dén luc tac dung)

Tinh hoc la mo6t phan cua Bong luc hoc
N/C trang thai can bang cua cac vat



1. Nhitng khai niém mao dau 'z

F P s A P CR
Thay doi vi tri so véi vatkhdc. 3 =y
Vat coi la diing yén lam moc goi la'x

hé qui chiéu

1.2. Chat diém: Vat nho so v6i khoang céach
nghién ctru -> Khoi luong vat tap trung ¢ khoi
tam. va hé chat diém: ‘
Tap hop nhiéu chat diém = Hé chat diém

1.3. Phuong trinh [ x=t,(t) Z

chuyén dong cia M { y=t,(1 ?é r(t)

chat diém =Y ox oy

1.1 Chuyén dong va hé qui chiéu: ‘@, _




1.4. Qui dao: Puong tao boi tap hop cac vi
tri cua chat diém trong khong gian
F/t qui dao:Khu tham so t trong t/t cd:

Vi du: F/t chuyén dong:
X=a.CoS(Ot+Q)
y=a.s1n(mt+Q)

F/t qui dao:

1~

y

X’+y?=a’ 1.5. Hoanh d6 cong:

Vi tri chat diém xdc dinh boi cung AM=s
Quang duong s 1a ham cua thoi gian s=s(t)



2. Van toc
2.1. Dinh nghia van toc:
Tai thoi diém t chat diém tai AM =s
tai thoi di€ém t’= t+At -> v>0

AM' =5" =5+ AS As N
van toc trung binh v =— V<l

, Ly ﬁm As ds
an toc tuc thor: = T e
Van toc tuc tho A0 Af It
2.2. Véc to van toc M M
. ... As ds
V=Ilim—=—



2.2. Véc to van toc trong hé toa do dé cac:

A
P Z

OM=T1r OM=7=7+dr M
MM'=di  dS=df 4
G _ r DPao ham vecto toa 0 y

~ dt  do theo thoi gian

s _dX
Yx =t v=\/v§+v2+v§
. dy y
V:< Vy—a
_ 4z dX,, , Ay, , 0Z,,
V, =— = —) +(—) -+
V2 T gt \/(dt) (dt) (=)

dt



3. Gia toc
3.1. Dinh nghia va biéu thic clia véc to gia toc:
TaiM: t,V  Tai M = t+At, V'

AV = V'—V
A=y a=limy, A =
th = o = — = —
dv, X
O = dt  di® 2 .2 .2
. _dvy_dZy a:\/ax+ay+az
o —\/(dzx)z (@Y ({2
a,=—L="" t2 dt?2 dt?2




3.2 Gia toc tiép tuyén va gia toc phap tuyén

Chiéu véc to gia toc 1én ti€p tuyén va phap tuyén
cua quy dao
A=d,+3

—

a, Gia toc tiép tuyén

3 gla toc phap tuyén

n



» (ia toc tiép tuyén
- C6 phuong tiép tuyén véi qui dao
- Cho thay su thay doi gid tri cta van toc
L . AV dv
-Cogiatrt a, =lm,  —=—

At dt
- C6 chiéu tuy theo gia
tr1 Am, duong cua dv/dt




» (Gia toc phap tuyén

- Mitic do thay doi phuong cua van toc
- C6 phuong trung phap tuyén cua quy dao
- Huéng vé phia 10m ctia quy dao
- Co gia tri
gla 1 V2
TR



Két luan

=3, +4

2

dv V dao
iy

e a =0 -> chuyén dong thang
» a=0 -> chuyén dong cong déu
e a=0 -> chuyén dong thang déu



4. Mot s6 dang chuyén dong co dic biét
4.1. Chuyén dong thang bién doi déu:
_ = vZ-v2,=2as
a=const a_, =0 M
dv Oe ©
a=a, =— = const
dt v = [adt = at + v,
ds

at*
v_a:at+v0:>s:j(at+vo)dt: -Vt

4.2. Chuyén dong tron
Tar M: t
Tai M’: t’=t+At => OM quét AB

AD . AO db
—  o=lmy ,—=— T=2—n; v

o =

At At dt o T on



— \ —

Quan hé gita ® va v &
MM = As = R.A0

. AS . AO v
v=R.®o = Vv=0xR Qui tac tam dién thuan
Hé qua: v®  (Ro)’
> 4 an:_:( ) — R?
R R
Gia toc goc: Tai {,
TaiM: tU'=t+Al, 0'=0+A®
8 = lim Ao _ do d“o
MOUAL T dt dt?
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Qui tac tam dién thuan f

Tuong tu nhu trong chuyén dong thang:

o =Pt + o,
2
2

®° — oF = 2pO



4.3. Chuyén dong vdi gia toc khong doi

_ Yt
a - a’X_O .o V i
k ay:'g VOY éhmax
dv, A i ;
T Vox ? :
dv Phuong trinh chuyén dong
_y — _g )
dt (X =V, CoSa.t
2
vV, =V, C0Sa M - . gt
- =V, SIn a1
V, = Vg sino — gt Y =Vo )

2

gX
2V§ COS® o

Phuong trinh qui dao y = xtga




4.4. Dao dong thang diéu hoa

phuong trinh dao dong 07 %
x = A.cos(ot + @)

Tuan hoan theo thoi gian: x(t)=x(t+nT)

T_2%
d(D
X -
= — = —A.sin(ot
V m (6} ((D _I_(P)
2

S dt dt?



5.Tong hop van toc va gia toc

di _dr' doo' d _d &

r =r'+00'
dt  dt  dt
=V =V+V

V Vto vtoe trong hqe O

y| ly

_ — - N/ =, >
dt d'['/ / XX

Z Z,

V' Vio vtoc trong hgc O’
VV Vto vtoc O’ doi véi O

Véc to van toc cua chat diém doi v6i hé gchiéu
O bang tong hop véc to vtdc cua chat diem dé
doi v6i hé gc O’chdong tinh ti€n dvéi hé ge O va
vto vtoc tinh tién cua hé gc O’ doi véi hé qc O



dt dt dt
a Vto gia toc M trong hgc O

dv dvIdV :>§:§'+A

a’ Vto gia toc M trong hqc O’
A Vto gia toc O’ d6i v6i hqe O
Véc to gia toc ctia chét diém doi véi mot hé
gchi€u O bang tong hop véc to gia tdc cla chat
diém d6 doi véi hé qc O’chuyén dong tinh tién
doi véi hé qc O va vto gia toc tinh ti€n cua hé qc
O’ doi véi hé qc O



