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Dong hoc nghién cuu chuyén dong vé mdt hinh hoc
(khong xét nguyén nhan gay ra chuyén dong).
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Chuwong 3

PONG HOC PIEM

1. Phwong trinh chuyén dong ‘

+ Chon O 1a gbc ¢b dinh
+ M: dong diém

_—

+ OM =¥ = 7(t): phuong trinh chuyén dong

M

(Cdc cong thirc trong chwong nay da dwoc chirng r
minh, nguoi doc cong nhan dé van dung) 0
Qily dao chuyén dong
C6 dinh
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iz | DAIHOC DA NANG i T 2. Van téc ciia dong diém M

AP1 - TV = g DANANG UNIVERSITY OF 1 ECHNOLOGY

P IRUONG DATHOC BACH KHOA N Mo

_________ Tiéf’_t_“}’fén clia quy dao

§1. Khio sat chuyén dong ciia diém bang
phwong phap véc to

Qily dao chuyén dong

C6 dinh
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Mit phing mat tiép

Qily dao chuyén dong
C6 dinh
Theo phuong tiép tuyén, huéng chuyén dong

dr(t) B F(Z)

Cong thirc véc to: v(z) =

<l

Py lom: v =|F(r)| (thedd)

+ Don vi: (m/s)
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Luu hanh noi bo




3. Gia toc ciia dong diém M

4. Tinh chét chuyén dong

Il
~i-

M v

\/‘ Mit phang mat tiép

Qily dao chuyén dong

+ Quy dao chuyén dong tai M la thiang hay cong
. VAd =0: Qup dao tai M 1a thang 3.6a
. Vv Ad #0: Quy dao tai M la cong 3.6b
+ Chuyén dong nhanh din, cham dan hay déu: phy thudc vao tinh
don diéu cua toc dd v cua van tdc. Tinh don diéu cua v cling chinh la tinh

don diéu cua v2. B¢ khao sat tinh don diéu cua v ta xét dau dao ham cap

Cb6 dinh } . h? d? dv
Trong mp mat tiép, huong ve phia 16m cua quy dao tai M 1 cua v?theo thoi gian t: v _dvy) _ 2 =25a 37
i dt dt dt :
_ N . i A dr(t) _d’rF(t) _ = , .
a Cong thuc véc to: a(t) = . = —=7(1) 3.4 . .G =0: M chuyén déng déu 372
Do I6n: a = |}7'(t)| 35 . V.d >0: M chuyén dong nhanh dan 3.7b
. v.ad<0:M chuyén dong cham dan 3.7¢
+ Don vi: (m/s?)
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* Moi quan hé phwong ciia vin toc va phuong ciia gia toc ey A G
q “P 5 " P 5 5 N;._.f s Dinave Universry or Tecmvorocy
+ Trwong hop quy dao tai M la cong | TR—W@NL 0C BACH KHOA -
M - > s R A > o R M
Voo §2. Khao sat chuyén dong cua diém bang
phwong phap toa d¢ Descartes
a Z
(Khong cing phuong voi nhau) ()4 .
S N M oi=F
+ Truwong hop quy dao tai M la thang A~ - <P 1uyen clia quy dao
Quy 44° i
: s oa=t
kL /m
- L )
! e ! - {iy dao chuyén don
Xt 0' Qily dao chuyén dong
(Cung phwong voi nhau — theo phwong quy dao)
X
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1. Phuong trinh chuyén dong ciia M trong hé truc Oxyz

3. Gia téc ciia dong diém M

< * Véc to dinh vi M: + Véc to gia téc va toa do ciia né
C . - - -
408 y OM =7 =0A+0B+0C a(r)=r(r)=x(1).d + y(r). + z(t).k 3.10
; =x(0).0 +y(1).]+z(t).k a, =x(t)
| a=(a.ay.a,),véi qa, =) 3.10a
il a, =20
A | AT ” . A
. j i yg) + D¢ lon cua gia toc
7 N : )
[0) RN i - B Quy dao chuyén dong = 2 2 2 - " a.
V, a=qd,+ta,+a; 3100 cos(Ox,a) =cosa =—=
a
X A u
* Phuwong trinh chuyén dong theo 3 phirong: + Cdc cosin chi phuong cua gia toc | cos(Oy,d) = cosff =—  [3.10c
a
x=x(t), y=y(@), z=2z(1) 3.8 - . a
cos(0Oz,a) =cosy =—*~
Khir t trong phwong trinh chuyén dong thi dwoc phwong trinh quy dao a
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2. Van tdc cia dong diém M 4. Tinh chét chuyén dong
+ Véc to'van toc va toa d cua no + Quy dao chuyén dong tai M la thing hay cong:
V() =F(t)=xt)d + y(0).] +2() k 3.9
v, = x(t) ij ok
V=(,,v,,v.) ,v6i <y, = (1) 3.9a vAad=|x y z|=C,i+C j+C.k 3.11
v, =3(t) ryoz
+ D¢ 1om ciia vén toc .. =
' i CCI+CI+CI=0=>vAa=0
v=v+vi+v] |39 i =y _ 2, 2 2 ==
' ’ : CUS(OX,V)—COSQ'—7 -Cx+C),+CZ;tOSV/\a;tO
Cdc cosin chi ph ia van 16 ; U . :
+ Cdc cosin chi phwong cua van toc < cos(Oy,v) = cosff = . [3s VAd=0: Qupdao tai M la thing 3.11a
- v, L= N . .
cos(0z,v) =cosy =—= VAad#0 :Quydaotai M la cong 3.11b
%
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+ Chuyén dong nhanh dan, chim dan hay déu:

1. H¢ truc toa d¢ tw nhién:

+ Chon O la géc ¢ dinh trén quy dao xac dinh trudc.

va=xx+yy+2.7 3.12 + Tai dong diém M, dung h¢ truc tam dién thuan (Mtnb). Trong d6
mp(M7n) thudc mat phang mat ti€p cua quy dao tai M.
. v.d=0:M chuyén dong déu 3.12a
o (Triing phdp tuyén)
V.d >0 : M chuyén déng nhanh dan 3.12b b
. v.d <0 : M chuyén déng cham dan 3.12¢ n (Phdp tuyén)
\/ Mat phz'ing mat tiép
M Quy dao chuyén dong
T(Tiép tuyén)
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s L DAIHOC DA NANG - Tié, 2 6 f y
P1 DAl HOC T Diiane Uniiinsiry OFTECHNOLOGY 7:Tiép tuyen’ theo chiéu du@g cua quy dao
—’—i—U’ ALHOC BACH KHOA = M tnb |n: Phdp tuyén hudng vao bé mat lom cua quy dao
b : N - A 5 ~
§3. Khio sat chuyen dong ciia diém bang phlr0’ng Trang phdp tuyen ciia quy dgo
phap toa do ty nhién (Tring phdp tuyén)
Phuwong phdp toa do tw nhién dtfg’c dp dung khi biét truwdc 0 (Phip tuyén)
quy dao chuyén dong.
(Triing phdp tuyén) I
b
n (Phdp tuyén) \/ Mit phang mat tiép
Quy dao chuyén dong
I
7'_( Tiép tuyén)
\/‘ Mit phing mat tiép
M Quy dao chuyén dong + I 1a tdm cong quy dao tai M
o + IM = p 1a ban kinh cong cua quy dao tai M
(Tiép tuyén)
T N A
+ 1/p 1a 6 cong
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2. Phuwong trinh chuyén don

g ciia dong diém M

! , . A , 2 A A
i Churng minh cong thirc véc to van toc }
| |
I r r r 2 r
@ = 5(¢) 313 i * Vén toc theo phuong ti€p tuy€n nén c6 thé viet: v(r) = v, (¢).7(t) E
~ 2 A = = !
Quy dao chuyén dong : *Ta c6: H(f) = dr(t) _ dr(t) . ds(t) :
I dt ds(t) dt I
| - |
| Theo todn hinh hoc vi phan: @ _ (1) I
1 ds(1) :
s | - ds(t) . s '
0 5 (S > O) ! Do d6: v(t):%.z’(t)zs(t).r(t) !
| |
| Vi vay: v (1) = v(1) = §(1) )
| |
Quy dao chuyén dong : )
M S : 1
. I
| |
| |
— ! 1
0 (s<0) | |
! 1
! 1
.- )
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3. Van téc ciia dong diém M 4. Gia toc ciia dong diém M
_ n (Phdp tuyén) n (Phdp tuyén)
1 1 Mat ph'fmg mat tiél)
Mit phing mat tiép H/\d
Quy dao chuyén

- Ham s6: v (1)

Neu v, >0:

Néu v, <0:

—— Dolén: v =|

GV Huynh Vinh — PHBK Pa Ning

= v, (1) = 5(1)

¥ theo chiéu truc .

v nguoc chiéu truc .

s()|=[v;]

Luu hanh noi bo

dong

3.14

. Theo phuong tiép tuyén T, huéng theo chiéu chuyén dong

3.15

Slide 241

Quy dao chuyén dong

(Tiép tuyén)

Phan gia tdc thanh 2 thanh phan:
Thanh phan gia téc tiép tuyén da,
Thanh phan gia téc phdp tuyén a,

a=a,+a, 3.16
_ 2 2
a=./a; +a, 3.17
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+ Thanh phan gia téc tiép tuyén

n (Phdp tuyén)

! I
! I
! I
! I
! I
| —
- dv(t) !
| Z. —
Mit phang mat tiép : *Taco: d(t) = dt :
~ 2 . I
T Quy d;‘? chuyén | | Ma ¥(1) = §(t)Z(1) nén a(r) = §(1).F (1) +$(0).F (1) !
M ong ! dE(t) iit) !
i | Trong hinh hoc vi phan, ngudi ta ching minh duge: ——=—— :
o = = a, i - - - ds(t)  p(t) |
a =5(t)7T=a(1)T r i - dz7(t) d7(t) ds(t) #n(t) . I
(a,>0) (Tiép tuyén) ! Do do: 7(r) = = . = S(1) 1
' ‘ ! dt ds(t) dt p(t) I
N AL & oo 1 <2 2 I
—— Hamso: a,(2) = §(7) 3.18 | Vivay: d(n) = 5020+ iy = 520 + D) I
o A £ : p() p() I
- Theo phuong tiep tuyeén t | V() :
- - : bat a (1) =5(),a,() = ,taco: da(t)=a,(t)7T(t)+a,(t).(t) I
Néu a, >0: d, theo chiéu truc . | ) |
r 3\ I — — — I
Neu a, <0: a_nguoc chiéu truc . : =am)=a.(t)+a,(r) |
| |
——— DPolon: a, = |5(1)|=|a,| 319 || !
GV Huynh Vinh — PHBK Pa Ning Lueu hanh néi bo Slide 244 GV Huynh Vinh — PHBK Pa Ning Luru hanh néi bo Slide 246
+ Thanh phan gia toc phdp tuyén 5. Phan doan tinh chat chuyén dong ciia dong diém M
2 (Phdp tuyén) + Chuyén dong déu:a_=v_=0
+ Do d6:v =v_ = v, = const, khi 6: s(t) = s, +v,.t 3.22
i \/Mg“ phang mat ticp + Chuyén dong bién doi déu: @, = const
N PO as 1_
M Quy dao chuyén dong Khi d6: s(t) = s, +v,.t + 54 1 3.23
2
I VA ~ . 2
a, = ;n =a,n ; Trong d6: v, 1a van toc dau cua dong diem
(Tiép tuyén) N ~ ‘A X , ~ 4
i s, 1a toa do ty nhién ban dau cua dong diém
2
3 A. I/ (t) 2 A . X R .« — o\ — = . S —
Hamso: a, (1) = 2(0) 820 | | + Chuyén ddng bién doi khi: v.a = (v,.7).(a,.7 +a,n)=v_a, #0
‘ 3.24
———=  Theo chi€u truc n ) .
7 . v..a_>0: chuyén dong nhanh ddn 3.24a
—e DA 1,1’1 = —=3 3.21 . 2 A N A
© lor P . v..a, <0 : chuyén dong cham dan 3.24b
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