Giang vién chinh PHBKTPHCM: Th.S NGUYEN — MINH - CHAU
Chwong 1: PONG HOC CHAT PIEM

1.1 Cac khai niém co ban:

- Chatdi€m 1a 1 vat c6 khdi lugng, c6 kich thudc rat nhd so v6i khodng cach va kich
thuGc cia vat khéc.

- Heé chat diém: 1a tap hop nhiéu chit di€m rdi rac.

- Vatrin: 12 tip hop nhiéu chit di€ém phan bd lién tuc va c6 moi lién k&t rin
(khodng céch giffta cdc chit diém 12 khong thay d6i).

Vd: Bong cdt khong phai 12 vat ran do khodng cdch thay ddi.

Cuc gach: vatrin.

- Chuyén dong: 1a sy thay ddi vi tri ciia chi't di€m trong sudt qud trinh chuyén dong.

- Hé quy chi€u: 12 hé vat quy uSc diing yén d€ khio sit cdc vat khic chuyén dong
ddi véi né. Thudng ngudi ta gin hé truc toa dd vao hé quy chiéu.

1.2 Phuong trinh chuyén dong cia chat diém:
- Vectd vi tri cia chdt di€m:
F=xi+y.j+zk y
X, Y, z 1a ham theo thoi gian t.

Toa d@6 diém M:

N < >

>

- Phuong trinh chuyén dong cla chat di€ém M: .
*vectd vi tri
* toa dd di€m M

- Quy dao ctia chat diém M: f (x,y,z) = 0: 12 tap hop
céc vi tri ciia chat di€m trong sudt qua trinh
chuyén dong.

- Mu6n tim phuong trinh qu§ dao clia chat di€m, ta khit t & phuong trinh chuyén
dong chit di€m: 2 dang
+ Dang 1: phuong phdp thé
+ Dang 2: sin & cos theo t: 4p dung sin” + cos” = 1

vd: § =%T+(t2 —2J;

szé {t=2x20
=

:>y:4x2—2:0
Gidi han quy dao:t>0—>2x>0—>x>0
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r= (Acoswt)f+(Asin a)t) J

X
X = Acos wt cosa)t:K
=M _ Asi t<:>
y=Asmo sina)t:l
A
y2 2
sinza)t+cosza)t:1c>ﬁ+?=l

Trudng hgp nay khong con gidi han quy dao
1.3 Vectd van toc:
1/ Vectd vén tdc trung binh: 9

t—>M -1
t,>M,—>r
s_non A

-t Al
2/ Vectd van toc tic thdi: $
§=1im 2L

A—0 At
§-ar

dt

Piém dit: diém dang xét
Phuong: ti€p tuyén vdi quy dao tai M
Chiéu: cling chiéu chuyén dong

_dx- P&
t dt dt dt

2 2 2

{8
dt dt dt

F=@t+1)i +t7]
J=i+2f
:‘g‘:\/1+4t2

1.4 Vecto gia toc:
1/ Vectd gia toc trung binh: a

Vd:

t>M >3 - 9.-8 _Ad
t, >M, >4 t, -t At
. « = N - = A_.
Tinh tién 4,vé 4 => A3—>a:—f

—

2/ Vectd gia téc tife thoi: d
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5= limﬂ Piém dit: diém dang xét M
40 At Phuong: dudng thing di qua M
5 _dg Chiéu: huéng vé bé 16m ciia qu§ dao
dt b6 16n:
d=a.+a,.j+a,k d=a=,/a+a+a
9 . dg, . ~
a:(fj—f:dd%” dtyj+ddl%k _ 98 (95, (48 )
VL dt dt dt
d2x ) d’y Po(d2Y
al= + +
4 (dtzJ (dtzJ (dtzj
Vd:

§:i‘+2ti:>a’=(jj—'t9=0i‘+2i:>|a|= 0°+2% =2

Vectd gia toc tite thoi dude chi€u 1én phuong ti€p tuyén va phdp tuyén, ta cé vectd gia
toc ti€p tuy€n &, va vecto gia tdc phdp tuyén &, .

Vecto gia toc ti€p tuyén 4, . .
biém dat: diém dang xét

Phuong: ti€p tuyé&n vdi quy dao tai M (ciing phuong 9)
Chidu: d9 >0, 9, > 9 : chuyén dong nhanh din =>&, TT &

d9<0, & <4:chuyén dong cham dan => a, ™N 8

dg

Do 16n: |g|=a, = e

Vectd gia téc ti€p tuyén &, dic trung cho sy bién dbi vé do 16n clia vectd van tdc. Chidu

dic trung: cham din, nhanh dan.

Piém dit: di€ém dang xét

— Phuong: dt L ti€p tuy€n véi quy dao tai M
a n Chiéu: huéng vao tim cda vong tron quy dao tai M
I92
PO 16n: A, = R (R: ban kinh quy dao tai M)

Do d6 dé tim ban kinh cong: phdi c6 do 16n Jva a,.
Vecto gia toc phdp tuyén &, dic trung cho sy thay ddi vé phuong cla vectd vén tdc.
|,| nhé =>R 16n

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Giang vién chinh PHBKTPHCM: Th.S NGUYEN — MINH - CHAU

|én| 16n => R nhd

Vectd van toc tic thdi:
i-3 +4,

la|=+/a] +a;

a dic trung cho sy thay d6i vé do 16n va phuong clia vectd vén tdc.

1.5 Chuyé&n dong thang:

2
Quy dao 13 dudng thang: —->R=0w—>a,=0(via, :%;Rzoo%an =0)

Nén dua chuyén dong thing vé 1 truc -> chi cin 1 thanh phan d€ biéu dién.

F=xi > X
§=3XT—>3~19X=%

dt
. dg  d’x
d=al —>a~a, = =

dt  dt?

1/ Chuyén dong thing déu: (9 = ConSt)

X t
8:%:const:>dx=9dt<:>jdx=9jdt<:>x=9t+x0
0

Xo

2/ Chuyén dong thing thay d6i déu: (& = const)
a,=0=a = d =const

dg

a=—-

dt

9 t dX
- [d9=afdt=g=at+9, ="
J ) dt

X t
:J.dx:.!;(at+,910)dt<:>x—x0 :;at2+l90t

Hay:
x:%a\t2 +9t+X,
9 — 8, =2a(x—x,)

ciing chiéu 9 — chuyén dong nhanh din déu
nguoc chiéu 3 — chuyén dong chim din déu
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1.6 Chuyén dong tron: quy dao la dudng tron = R = const

1/ Vecto van toc géc @ :

2/ Vectd gia tdc géc: 3

Ry

3/ Chuyén dong tron déu:
‘9‘ = const

R = const

do

Piém dit: V di€m e truc vong tron quy dao (vecto truc)
Phuong: truc ctia vong tron quy dao
Chiéu: theo quy tic vin niit chai

Sl

o

o

7\
0| w»
N—

o

w

p o IRV

Piém dit: V di€m e truc vong tron quy dao (vectd truc).
Phuong: truc cia vong tron quy dao .
Chiéu: dw>0— S cung chiéu @ (chuyén dong nhanh din)

dw < 0— B ngudc chiéu & (chuyén dong cham dan)

d(gj

~ do R 1 d9 a
Po16n: |gl=p=22- "/ _2 07 _&
e ‘ﬂ‘ p dt dt R dt R

a = xR (& cingchiéu J: nhanh din)

} = a, = const

a):—:>jid49:a)j‘dt:>6’:a)t+00
0

dt

6

4/ Chuyén dong tron thay ddi déu:
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/3 = const

,a, = f.R = a, =const
R = const

da) @ t
,B=E:>(£da)=ﬁjo'dt:>a)=ﬁt+a)o

do ¢ t 1.,
:J‘dezj(ﬂuwo)dt:@:?ﬁt +w,t+6,
9 0

o’ -w; =25(0-6,)

1.7 Chuyén dong trong gia toc g :(chuyé&n dong parabol)

a=g=-0j (1)

dlg - g
d=—=d%=—gj.dt
at = gl

dd = j gj.dt
0

O(os'.—.cm

Set i

——gt.ﬂt =9-9 =—gt.j

Ma: §, 2(3 cosa)i +(& sina)j
= 9= (3 cosa +[ gt +9 sma]] __f (2)
%/_J

3, 3

y

:>j.df [(9 cosa )i +(—-gt+3, sma)]]d

o!._.—.

ma: ‘9‘ =%+

F—T, =(J cosat)i + {——gt i+(8, s1nat)}]

0

F—f =9 (cosa)ti + [—%gt +9, (sina)t }]

=.

j
=r= [190 (cos a)t].f J{—%gtz +9, (sin a)t + h}]
%/—/

X

S

y

=> phuong trinh quy dao:

x=(4cosa)t=t=

M 1 Y, cosa 3)
y=—§gt2+l9()sinat+h
= y 9 ?+(tgar).x+h (4)
24 .cos’ a
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Céac van dé thuong gip:

e J dd cao cuc dai: (B): ti€p tuyén nim ngang —> 4, =0:a,=g

Gy =0= G =F,cosa =9, => tB:SOSlna
g
2
Tacé: a, =— =>
" R R 95 Y cos’a
B_—:
WM allg=a, =04 %g) 9
e D0 cao max: thé tg vao (1)
:>y=—%gt2+(1905ina)t+h
2 . 2 .
:yB:—lg.—g0 51r21 a+905ina9051na+h
2 g g
DyB:lM_}_h
2 g

e Tai diém cham dit (C):

* Thoi gian cham dat; y, = —% gt’ + 9, sinat, +h=0=t >0

* Piém cham dat cach chan diém ném: y, = —% X +(tgar)x,+h=0= x>0
285 .cos” a
, 29, sina
e Khiném tai mit dat (h=0) ¢ Ty
N 29, sina. ?sin2 .
*Tam xa : X, = % sina.cosa = % sin2a = D€ xc max o =45°
g g
1 l92 c 2
*P§ cao cuc dai: y, = EM
g

* Ban kinh cong cta quy dao tai C: ( a=gsina ; a,=gcosa ; 3:=9 )

% %

R
“C LA

. g.cosa

@Héi géc a?: Y, %, cho trudc

_B
2a = o, =
X'gzsinZa:{ a=p = 1 A

1092 a=1-p a2=%—%

sin ff =

0
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1.8 Phép bién d6i van tdc — gia toc:

e (Quan ni€m co hoc cd dién:

Thai gian ¢6 tinh tuyét doi, khong phu thudc vao hé quy chi€u. Trong khi vi tri, khong
gian c6 tinh tuong ddi, phu thudc vao hé quy chiéu.

Xét 2 hé quy chiéu O, O’ ; va O’ chuyé&n dong tinh ti€n so véi O. khi d6 chuyén dong

diéfmM d/v O vaO’:

hay:

L ol

!

o

oo

(=]
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O:F=xi+yj+zk

O":F'=x'i+y'j+z'k
=0M =00'+0'M

F =P,
G-+,
a=a+a

o

- Van toc diém M so v6i O

- Van tdc di€ém M so v6i O’

- Van toc ctia O’ so v4i O
Gia toc di€m M so vé6i O
Gia toc di€m M so v6i O’

' Gia tdc ctia O’ so véi O

Yy

=l
=l

Sl

()
~ N
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