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Phén 2

PONG HOC
Pong hoc nghién ciu cdc qui luat chuyén dong cua vat thé don thuin vé
hinh hoc, khong dé cap dén khoi luong va luc. Nhitng két qua khao sét trong
dong hoc s& 1am co s& cho viéc nghién ciu toan dién céc qui luat chuyén dong

cua vat thé trong phan dong luc hoc.

Trong dong hoc vat thé dugc dua ra dudi hai mo hinh: dong diém va vat
ran. Pong diém 1a diém hinh hoc chuyén dong trong khong gian, con vat ran la
tap hop nhiéu dong diém ma khoang cdch giita hai diém bat ky trong né luon
luon khong d6i. Khi khdo sat céc vat thuc ¢o kich thue khong dang ké, co thé

coi nhu mo hinh dong diém.

Chuyén dong 1a su thay d6i vi tri clia vat trong khong gian theo thoi gian.
Don vi do do dai 1a mét va ky hiéu m, don vi do thoi gian 12 giay viét tat 1 s.

Tinh chét ctia chuyén dong phu thudc vao vat chon 1am moc dé so sdnh ta
goi l1a hé qui chi€u. Trong dong hoc hé qui chi€u duoc Iua chon tuy y sao cho
viéc khao sat chuyén dong cua vat duoc thuan tién . Dé c6 thé tinh todn nguoi ta
con phai chon hé toa do gin véi hé qui chi€u. Thong thuong mudn hinh vé dugc

don gian ta dung ngay hé toa d6 1am hé quy chiéu.
Tinh thoi gian thong thudng phai so sanh v6i moc thoi diém ¢, chon trudc.

Vé noi dung, dong hoc phai tim cdch xdc dinh vi tri cia vat va mo ta

chuyén dong ctia vat theo thoi gian so v6i hé quy chi€u da chon.

Thong s6 xac dinh vi tri cta vat so véi hé quy chi€u da chon la thong s6

dinh vi. Thong s6 dinh vi c6 thé 1a véc to, 1a toa do, 1a géc...

Qui luat chuyén dong duoc bi€u dién qua cdc biéu thic lién hé giita cac
thong s6 dinh vi vdi thoi gian va duoc goi 1a phuong trinh chuyén dong. Trong
phuong trinh chuyén dong thi thoi gian dugc coi la doi s6 doc lap. Khi khir doi
so thoi gian trong phuong trinh chuyén dong ta duoc biéu thic lién hé giita cdc

thong so dinh vi va goi la phuong trinh qiii dao.
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Dé biéu thi tinh chat clia chuyén dong ta dua ra cdc dai luong van toc va
gia toc. Van toc 1a dai lugng bi€u thi hudng va téc do chuyén dong cta diém hay
vat.Gia t6c 1a dai lugng biéu thi su thay déi clia van toc theo thoi gian. Gia toc
cho biét tinh chat chuyén dong déu hay bién déi. Van toc va gia t6c 12 cdc dai
luong phu thudc vao thoi gian.

Cian cit n6i dung ngudi ta chia dong hoc thanh hai phan: dong hoc diém va
dong hoc vat ran. Khi khao sdt dong hoc cua vat rin bao gio cling gom hai phan:
Pong hoc clia ca vat va dong hoc cia mot di€ém thuoc vat.

Chuong S
CHUYEN PONG CUA PIEM

5.1. KHAO SAT CHUYEN PONG CUA PIEM BANG VEC TO

5.1.1. Thong s6 dinh vi va phuong trinh chuyén dong

Xét dong diém M chuyén dong trong ,

/7 ©)

hé qui chiéu oxyz (hinh 5-1).

Vi tri dong diém M duoc xé4c dinh néu

=l

biét véc to T = OM. Véc to T 1a thong s6 dinh

vi ciia dong diém.

e .2 PP . . 0) T
Khi dong diém chuyén dong véc to 7 §

bién thién lién tuc theo thoi gian ¢ do do6 ta
viét dugc:
F=7(t) (5-1) X
Néu biét dugc qui luat bién thién (5-1)
ta hoan toan xac dinh duogc vi tri cia dong Hinh 5.1
diém & bat ky thoi diém nao. Biéu thitc (5-1) 1a phuong trinh chuyén dong cua

dong diém M viét duéi dang véc to.
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Trong qua trinh chuyén dong, dong di€ém vach ra mot dudng goi 1a qui dao
chuyén dong ctia dong diém. Phuong trinh clia dudng qui dao ciing chinh la
phuong trinh chuyén dong (5-1) nhung viét dudi dang thong s6.

Néu duong qui dao 12 thang ta néi dong diém chuyén dong thiang, néu

dudng qui dao 12 cong ta néi chuyén dong cua di€ém 1a chuyén dong cong.
5.1.2. Van téc chuyén dong ciia diém

Gia thiét tai thoi diém ¢ vi tri clia dong diém xdc dinh bdi véc to dinh vi T .
Tai thoi diém t, = t + At dong diém dén vi tri M, xac dinh boi T |, ta c6 MM, =

—

— e - Ar - 9 .2
F, - T= Ar (xem hinh 5-2). Goi ty s0 Kt l1a van toc trung binh cua dong diém

trong khoang thoi gian At va ky hiéu 1a v, . Khi At cang nho nghia 1a M, cang
gan M thi V, cang gan dén mot gidi han,
gi6i han do6 goi la van toc tic thoi tai thoi
diém t.
Néu ky hiéu van t6c tdc thoi cla
dong diém 1a V thi:
AV _df

v=lim= ="
At—0 At dt

(5.3)

Van t6c tic thoi cuia dong diém bang

dao ham bac nhat theo thoi gian cua véc to

dinh vi tai thdi diém dé.

Hinh 5.2

Vé mat hinh hoc ta thdy véc to AT
nam trén cat tuyén MM, va huéng tix M dén M, vi vay khi tién tGi giGi han véc to
van toc V sé ti€p tuyén véi qui dao 6 tai vi tri M dang xét va hudng theo chiéu
chuyén dong cta diém.

Don vi dé tinh van toc 1a mét/giay viét tat 1a m/s
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5.1.3. Gia toc chuyén dong cua diém
Gia thiét tai thoi di€ém t diém ¢ van téc V va tai thoi diém t; diém c6 van
~ Av _ \_71 - \_7

toc la v,. Ty sO
- 1Yy At

At. Gidi han ty s6 do khi At tién t6i khong goi 1a gia toc tifc thdi W cta diém. Ta

goi 1a gia t6¢ trung binh clia diém trong thoi gian

7z

CoO:

. AV dv d?f
wW=Ilim—=—=— (5-3)
A0 At dt dt2

Nhu vay gia t6c tic thoi ciia diém 1a

véc to dao ham bac nhit theo thoi gian cua

véc to van toc hay dao ham bac hai theo 0) Y

thoi gian ctia véc to dinh vi. V& mat hinh
hoc véc to AV bao gio cling hudng vé phia X
16m cta duong cong (xem hinh 5-3), do Hinh 5.3
d6 véc to gia tdc Whbao gid cling huéng vé
phia 16m ctia dudng cong. Pon vi dé do gia toc 1a mét/giay? viét tat 1a m/s?
5.1.4. Tinh chat ciia chuyén dong

Pé xem xét chuyén dong clia diém 1a thang hay cong ta can cit vao tich
VXW=C

Néu C =0thi V va W cung phuong, nghia la van téc V ¢6 phuong khong
déi. Chuyén dong liic d6 12 chuyén dong thang.

Néu C # 0 thi V va W hop v6i nhau mot géc diéu d6 chiing td véc to V
thay doi phuong va chuyén dong s& 1a chuyén dong cong. Dé xét chuyén dong

cua di€ém 1a déu hay bién doéi ta can cit vao tich vo huéng V. W = B.

o\ 2 2
Viv?= (V) nén dv)° _d0v) Ly w
dt dt

Cho nén néu B = 0 thi chitng t0 v 1a hing s6 nghia 12 dong diém chuyén

dong déu.
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Néu B # 0 thi v 1a dai luong bién déi, chuyén dong 1a bién déi. Néu B > 0

chuyén dong nhanh dan va B < 0 chuyén dong cham dan.
5.2. KHAO SAT CHUYEN PONG CUA PIEM BANG TOA PO PE CAC

5.2.1. Thong s6 dinh vi va phuong trinh chuyén dong

Xét dong diém M chuyén dong theo z

dudng cong trong hé truc toa do dé cdc oxyz
M

(hinh 5-4). :

O day cac toa do x,y,z la cac thong so kg 1 z
dinh vi ctia diém M. 0 g y

Khi M chuyén dong cac toa do nay thay i )x
déi lién tuc theo thoi gian do d6 ta co: X y

X =X(1);

Hinh 5.4
y = y(1); (5-4)
z = 7(t).

Cac phuong trinh (5-4) 1a phuong trinh chuyén dong cuia diém va ciing 1a

phuong trinh qui dao ctia diém viét du6i dang thong s6 trong toa do Dé céc.
5.2.2. Van téc chuyén dong cua diém

Néu goi cdc véc to don vi trén ba truc toa do 1a i, j, kthi véc to dinh vi va

véc to van toc co thé viét:

F =xi+yj+zK.Suyra

Lo dr _d, - - v dx - dy = = dz -
V= —=— zk)y=—1i+ 2]+ —k
(T Y EO =i e Iy
(5.5)
Biéu thuc trén ching to
V=d—x=>'(; v=d—y=y; v=d—z=2. (5.6)
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Hinh chiéu véc to van toc 1én cdc truc toa do bang dao ham bac nhat theo

thoi gian c4c toa do tuong tng.

Dua vao cdc biéu thiic (5.6) dé dang xac dinh dugc véc to van toc ca vé do

16n va phuong chiéu.

5 a — d_XZ ﬂz %2
V—\/V x +V y+Vz—\/(dtj + a + o

Vx Vy Vz
cos(ox,v) = =% cos(oy,v) = —; cos(oz,v) = —*%.
Y Y Y

5.2.3. Gia toc cua diém

Tuong tu nhu doi v6i van toc, dua vao bi€u thite (5.3) ta ¢6 thé tim thay:

dv,  d?x
WX = = —= ;
dt dt?
dv d?
W, = _y — _y: Y, ; 5.7
et g 6D
dv, d?z
w, = = —=
dt  dt?

Gia toc chuyén dong cua diém s& dugc xac dinh vé do 16n va phuong

chiéu theo cac biéu thiic sau:

W= Wi + Wl w2, =%+ §2+ 27

W, wy, w,
cos(ox,w) = ;  cos(oy,w) = —=; cos(oz,w) = —*%.
w w w

Khi bi€t V vd W ta c6 thé xem xét dugc tinh chat chuyén dong ctuia diém M.
5.3. KHAO SAT CHUYEN PONG CUA PIEM BANG TOA PO TU NHIEN

5.3.1. Thong s6 dinh vi va phuong trinh chuyén dong

Gia thiét dong diém M chuyén dong theo mot dudng cong AB trong hé

toa do oxyz. (xem hinh v& 5.5). Trén qui dao AB ldy diém O lam g6c¢ va chon
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chiéu duong cho dudong cong. Thong thudng ta chon chiéu duong cua dudng
cong 1a chiéu ma dong diém chuyén dong. RS rang néu biét cung OM = s ta ¢
thé biét vi tri clia diém M trén qui dao. N6i khdc di cung OM = s 14 thong s6
dinh vi clia dong diém, con goi 1a toa do cong. Khi diém M chuyén dong s sé&
bién dai lién tuc theo thoi gian nghia 1a:

s = s(t) (5.8)

Biét duoc quy luat bién thién (5.8) ta c6 thé xac dinh vi tri cia diém M &
bat ky thoi di€ém nao. Biéu thic (5.8) duoc goi 1a phuong trinh chuyén dong cua
diém. Theo phuong phdp nay dé xéac dinh chuyén dong ctia diém phai biét:

- Qui dao chuyén dong AB

- Chiéu chuyén dong trén qui dao

- Quy luat chuyén dong (5.8).

5.3.2. Van toc chuyén dong cua diém

Gia thiét dong diém chuyén dong trén dudng cong AB. Tai thoi di€ém t
dong di€ém & vi tri M x4c dinh béing toa do cong s. Tai thoi diém t, = t + At di€ém
& vi tri M, xdc dinh bang toa do cong s, = s + As.

» o~ AS 8 —5S s
Ty s6 — =2 "=y, _ goila toc do trun
y AL AL o SC 9 g

Gi6i han cua ty sO nay khi At tién téi
khong goi 1a t6¢c do tic thoi cua diém tai thoi
diém t va ky hiéu Ia v.

. As ds |
m—=—=3§

At—0 At dt

(5.8)

Van toc ¢6 gia tri bang dao ham bac nhat

theo thoi gian cua quang duong s, ¢6 phuong ti€p ©

Hinh 5.6
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tuyén véi qui dao, hudng theo chiéu ctia chuyén dong. ( xem hinh 5.6).

5.3.3. Gia toc ti€p tuyén va gia toc phap tuyén cua diém.
5.3.3.1. Hé toa do tu nhién

Gia thiét chit diém chuyén dong theo
duong cong AB nhu hinh (5.7).

Trén dudng cong 14y hai diém MM,

lan can hai bén diém M. V& mat phang di

qua ba diém d6. Khi hai diém M,M,' tién AM

gin dén M thi mat phang trén tién gan dén |

gi6i han clia né 1a mat phang (nt) goi 1a mat

phang mat tiép. Trong mat phang mat tiép i

vé duong Mt tiép tuyén vGi qui dao (trung Hinh 5.7

voi véc to van toc (V). Mot truc khac van

nam trong mat phang mat ti€p va vuong géc véi Mt tai M ky hiéu 1a Mn goi 12

phap tuyén chinh. Truc Mb vuong géc véi hai truc kia goi 1a trung phap tuyén.

Ta chon chi€u cua ba truc Mtnb tao thanh mot tam dién thuan va goi l1a hé toa

do tu nhién.

5.3.2. Gia toc ti€p tuyén va phap tuyén cua diém

Nhu trén da biét:
W = lim _ AV _ lim _ V-V
A0 At At>0 = At

Chié€u biéu thic nay lén cdc truc toa do tu nhién ta c6:

¢ lim _ vhi-Vv'

w' = = —;
At>0 At

Wi = lim _ vh-v"

w’=0;

Trén hinh (5.7) goi cung MM, = As ; gbc hop boi vva Mt 1a A ta c6:
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. A 1
lim—=k==
At-0 AS p

Ty s6 k goi 1a do cong con p 1a ban kinh cong ctia quy dao tai M.
Mat khac khi chi€u véc to vva v, 1én cac truc ta dugc:

vi=v V'| = V,COSAQ;

v'=0 V', = v,;sinAg;

Thay thé két qua tim duoc vao biéu thifc ciia w' va w" s& dugc:

¢ _ .. V,COSAQp—V
W= lim
At—0 At
no_ 4. sinAo, .
W= ||m(V1 (P)’
At—0 At

Khi At tién t6i 0, diém M, dan t6i M va A tién t6i 0, As tién t6i 0, v, tién

tGi v; cos tién t6i 1. Thay cdc gid tri nay vao biéu thifc trén ta nhan duoc:

_v,-v dv d’*s
wo=lim Y V88
At dt dt

9

sindg A sy v°

w" = lim(v, —.
At As At

Trong biéu thiic (5.9) w' va w" 1a gia toc ti€p tuyén va gia téc phap tuyén
ctia diém tai thoi diém t.

Gia toc ti€p tuyén W' ¢6 tri s6 bang dao ham bac nhat theo thoi gian cua
van toc hay biang dao ham bac hai theo thoi gian clia quang duong di s, c6
phuong ti€p tuyén véi qui dao, cing chiéu véi v khi w' > 0 va ngugc chiéu véi v
khi w' <0. (hinh 5.8).

Gia t6c phép tuyén W" c6 gid tri bang binh phuong ctia van téc chia cho
ban kinh cong, luon luon huéng theo phdp tuyén Mn vé phia 16m cua dudng
cong.

Gia toc toan phan cuia diém M c¢6 thé xdc dinh theo biéu thic :
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r2 n2 dv ? V2 i
W=4AW"+W "~ = — | +|— (510)
dt p

Phuong cta W luon luon huéng vé phia 16m cua dudng cong va hop véi

phap tuyén mot géc L.

!
tgu="—1; (5.11)

W

0+ O p)

Khi w'> 0 Khi w'< 0

Hinh 5.8

5.3.4. Mot so truong hop chuyén dong dac biét
5.3.4.1. Chuyén dong thdang

2
Trong truong hgpnay p =0 vaw" = Y _o.
p

Khi d6 chi con: w = w'=

o |
¢—F|<l

Gia t6c bang dao ham bac nhit theo thdi gian ctia van toc, cling chiéu véi
v khi w > 0 va ngugc chiéu v6i v khi w <0. Can chu y khi chuyén dong cua
diém la théng ta m&i c6 két qua trén.
5.3.4.2. Chuyén déng cong déu

Ta goi chuyén dong cong déu 13 chuyén dong ¢ tri s6 van téc khong déi

vV = const.

n

2
Khidow' = -0 viw=w'= V"
dt p
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Gia tOc toan phan bang gia toc phép tuyén ca vé do 16n va phuong chiéu.

Trong chuyén dong cong déu phuong trinh chuyén dong c6 thé thiét 1ap nhu sau:

Ta co: % =V, ds = vdt.

S t
Tich phan hai vé ta cé: I ds = jvdt,

SO t
Hay s =s, + v.t
5.3.4.3. Chuyén dong thdng bién doi déu
Trong truong hop nay w' = w" = 0 do d6 w = 0. Suy ra phuong trinh
chuyén dong x = x, + V.t
5.3.4.4. Chuyén dong cong bién doi déu
Chuyén dong cong bién d6i déu 1a chuyén dong c6 w' = const.

Ta co: C(jj_\t/ =w' dv=w'dt

Vv t
L4y tich phan hai vé& s& duge: [dv = [w'.dt, hay v=v,+ w't

v, t

Phuong trinh chuyén dong viét duoc:

ds
Frin v, + w't suyra: ds=vdt+w.tds

Hay:s=s,+ v t+

Sau day la mot s6 bai toan thi du.

Thi du 5.1: Xac dinh qu¥ dao, van toc
va gia toc ciia di€ém M nam giita tay bién AB
clia co céu bién tay quay OAB, (xem hinh
5.9) cho biét OA = AB = 2a va thoi diém

khao sat tuong ung vGi goc ¢ cua co cau, véi

¢ = omt.

Hinh 5.9
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Bai gidi:
Chon hé toa do oxy nidm trong mat phing co cau.
Goi toa do clia diém M 1a x,y ta c6:
X = 2acos@ + a cos@ = 3 acoso;
y = a sing.
Day chinh 1a phuong trinh chuyén dong cuia diém trong toa do Dé céc.

Dé xéc dinh quy dao cuia diém, tir phwong trinh trén riit ra:

X :
cosmt = —; sinot = 7;
3a a
2 2
X
suy ra —+ y—z =1.
9a° a

DPay chinh la phuong trinh Enlip nhan cic truc doi xtng la ox va oy ( xem
hinh vé€ 5.9).

Dé tim van toc ta 4p dung biéu thic (5.6) co:

dx :
v, = —=-3asin ot;
dt

d
v, = —y:a(oCOS(ot.
dt

Cu6i cing x4c dinh dugc van toc clia diém M nhu sau:

vy = Vix + V2y =4/9sin? ot + cos® ot a.

Phuong chiéu ctia V,, nhu hinh v&. Tir két qua trén ta thdy v_. = am va

min

= 3am.

max

Theo biéu thic (5.7) x4dc dinh dugc gia t6c cua diém M:

d*x 5

= -3am’cosmt = - ®’X;
Toodt?

— 2.3 _ 2. ..
wy—-a(o sImt = - ®7y;
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Gia toc toan phan w = \/034 (X* +y?) =o’r.
Phuong chiéu ctia w dugc xéc dinh nho cdc géc chi phuong nhu sau:

W X
cos(w,0x) = —~=——; cos(w,0y) = — =—=,
W r r

w

Tt két qua trén cho thdy phuong chic¢u W luon luon hudng tr M ve O.
Thi du 5.2. Diém M chuyén dong theo phuong trinh:

X=a sinmt ; Yy = a cosmt; Z=ut.

Trong d6 a, o va u 1a khong doi.

Xac dinh qu§ dao, van toc va gia toc clia diém M.

Bai giai:

Tir hai phuong trinh dau suy ra:

sinot + cos’ot=a*  hay x*+y*=a’ ()

Két hop phuong trinh (a) v6i phuong trinh z = ut ta thdy diém chuyén

dong trén mat tru ban kinh a va truc l1a oz.

T z = ut suy ra t = z/u va thay vao bié€u thic cua x ta dugc:

. W ®
X =asin—.z, y =cos—.Z;
u u

Quy dao cta diém M 1a mot dudng vit, ¢é truc oz.
Goi T, 1a chu ky ctuia dudng vit. T, xac dinh tir biéu thic:

ooT=2nhayT1=2—Tc
®

Trong thoi gian T, dong diém quay quanh truc oz dugc mot vong dong

e . 2Um e
thoi ciing tién theo doc truc oz mot doan h =uT, = ——; h goi la bu6c cua vit.
®

DPé x4c dinh van t6c va gia toc ta 4p dung phuong phdp toa do Dé cic.
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V, = am cosmt;
Vv, = am sinot;
=u.

Tir d6 x4c dinh van toc v clia di€ém.

v= Vi + V2 4V :\/azcoz(cos2 ot +sin? t) + u’:=+/a’e? + u’

Nhu vay van toc v cua diém c6 tri s6 khong d6i va phuong ti€p tuyén vdi
quy dao (xem hinh 5.10). Tuong tu ta xac dinh dugc:

w, = -a@’sinmt

W, = -am’cosot;

w_=0.

z

Z
VAW =W + W’y =an’. /\
a

Gia toc cta diém c6 do 16n khong doi
con phuong chiéu duoc xdc dinh bang cac

cosin chi phuong.

W, : X Y
cos(w,x) = =-sinot=—;
a
W .
cos(w,y) = — = _sinot= X;
w a

Hinh 5.10

W
cos(w,x)—= = 0.
w

Mat khac ta thay:

X

—=C0Sa; chosB.
a a

o va B biéu dién trén hinh vé.

Nhu vay gia t6c W luon luon huéng theo ban kinh tir dong diém vao truc oz.
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Thi_du 5.3: Mot banh xe ban kinh R lan khong truot trén dudng thing.

Van toc tam banh xe v = v(t).

Lap phuong trinh chuyén dong ctia di€ém M ndm trén vanh béanh xe.

Khao sét van toc va gia toc ctia diém M do.

Khao sat tinh bién doi chuyén dong ctia di€ém M trén quy dao tng v6i mot
vong lan cua banh xe khi V=V_ = cosnt.

Bai giai:

Chon g6c toa do 1a diém tiép xic O gitta M va mit dudng (xem hinh
5.11).

bit goc PCM = ¢. D€ x4c dinh phuong trinh chuyén dong ta tim quan hé

gifta c4c toa do x.y ctia di€ém véi géc o.

y
C v Mf’
C ’ C
R 1 ‘
ol N9 |p VA
7 i X

Hinh 5.11
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Trén hinh ¢6 x = OH = OP - PH = R¢ - R sino;

y = HM =R + Rsin(¢-90") =R - Rcos = R(1 - coso);

_
Vi bénh xe lan khong truot nén: OP = [ v dt.
0

1
Suy ra @ = ¢(t) = Eﬁ Vi dt

Phuong trinh chuyén dong ctia diém M c6 thé viét dugc:

x= R(¢- sing);

y=R(1- coso);

® = o(1).

bPay la phuong trinh ctia duong Xycloit viét duéi dang thong so.
Khao sét chuyén dong ctia diém M trén cung OA.

Van toc va gia toc ctia diém xdc dinh nhu sau:

vV, =X =R¢(l—- cosp);

—

v, =y =Rpsine

_|w, =V, =R¢*sin @+ R$(1 - cos ¢);
W

w, =V, =R¢* cos@ + R@sin ¢.

Tai vi tri cham dat O va A thi ¢ =0 va ¢ = 27. Khi d6 sing = 0, cos¢ =1.
va:  v,=0; v,=0 suyra v=0;

w,=0; w,=R¢’>0.

w lic nay khac khong, do d6 di€ém chi dung lai tic thoi & mat dat.

Trong truong hop dic biét v = v, = hang s6 thi:

1 .t v,t.
(P=E-[0V(0)dt: R !
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v, t v
= ’ 0= 0’ :—0, = O
¢ R ¢ ¢ R ¢
Luc nay: v, = v (1-cosp); Vy = V,Sing;
2 2
W, = —-sinQ; W, = ——COS Q.

Dé xét tinh chat chuyén dong cta diém trén cung OA ta c6:

v’ v
VoW = VoW, + VW, = ?[sin o(1—cose)+singcosol = ?sin 0.

Nhu vay v.w > 0 trong khoang 0 < ¢ <t va VW < 0 trong khoang 1 <
¢ <2m.

Trén nira cung dau di€ém chuyén dong nhanh din con nlta cung sau diém
chuyén dong cham dan.

Vi du 5.4. Mot vat ran ban ra theo phuong ngang véi van toc ban ddu v,

D 1
sau d6 roi xuong theo quy luat : X =Vt y=3 gt?

Tim quy dao, van toc, gia toc toan phan, gia toc ti€p tuyén, gia toc phap

tuyén, ban kinh cong clia quy dao tai mot thoi diém t bat ky.
Bai giai:
Khir thoi gian t trong phuong trinh chuyén dong ta dugc phuong trinh qu¥

g 2
> X .

V7o

dao: y=

bay la phuong trinh parabol. (xem hinh

5.12). o «
Van toc cua vat xac dinh duoc
M
h dt o’ n Oy
A T
y

Hinh 5.12
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dy
VY:E:

V= '\’VZO +gzt2.

Gia t6c cua diém duoc x4c dinh nhu sau:

ot;

Suy ra w = g . Gia t6c clia vat bang gia toc trong truong.
Dé x4c dinh gia t6c ti€p tuyén ta co:
2 2
(_dv gt gt

W_—— — .
dt  Jv24+g%t? Vv

Theo két qua & trén v? = v,? + g’t* nén suy ra:

t= lw/v2 + V2.

9

Thay vao biéu thic ctia w' ta dugc:

2
VO
Wt=g1’1—?.

Tur két qua nay ta thdy tai thoi diém ban ddu v=v, thi w'=0
Khiv — oothiw' — g.
Tiép theo ta xac dinh gia toc phap tuyén céan cit vao biéu thic:

W= W+ W

2 2
\Y \Y
L. ) 2 _ &2 2 0 |_~2 "0.
Ta c6: W, =W -W,=g"+¢g (1——V2J_g —;

suy ra : W, =0g—.

Tai thoi diém ddu v=v,do do w, = g.
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Tu bi€u thitc tim duoc ctia w, ta ¢6 thé xdc dinh duoc ban kinh cong ctia
quy dao.

2 V2 V3
w,=— suyra p=— hay p=
p

W, Vo9

2
. N, R A 7z V
Tai thoi diéfm dauv=v, tacé p=—.

Khiv — oo thip — .



