Chuyén dé 5
KHAO SAT CHUYEN PONG BANG
PHUONG PHAP TQA PO
A. TOM TAT KIEN THUC
1- Nji dung phwong phdp toa dp: Dé khao sat nhitng chuyén dong phirc tap c6 quy dao 1a nhitng dudng
cong nguoi ta thuong dung phuong phép toa dd. Noi dung phuong phap nay nhu sau:
- Chon h¢ tryc toa do (thuong 1a hé toa do Dé-cac hai chiéu OXy ) va phan tich chuyén dong phuc tap thanh
cac chuyén dong thanh phan don gian trén céc truc toa do, nghia 1a chiéu M xubng hai truc OX va Oy dé co
cac hinh chiéu M, va M,
- Khao sét riéng 1& cac chuyén dong cia M, va M y vé:
+ tinh chat chuyén dong.
+ cac phuong trinh chuyén dong.
- Tong hop cac 10i giai riéng ré thanh 10i giai day di cho chuyén dong thuc ciia M.
2- Chit y: Phuong phap toa do thuong dugc dung dé khao sat cac chuyén dong sau:
- Chuyén dong thang nhung quy dao khong tring véi cac truc toa do ciia hé quy chiéu.
- Chuyén dong tron; chuyén dong cong nhu: ném ngang, ném xién. ..
B. NHUNG CHU Y KHI GIAI BAI TAP
0. VE KIEN THUC VA KY NANG
- Khi chon hé toa do dé khao sat chuyén dong cua vat can chon sao cho viéc gidi bai toan dugc don gidn: cac
thanh phan hinh chiéu 1én cac truc toa do 1a nhitng chuyén dong thang don gian nhu chuyén dong thang déu,
chuyén dong thang bién doi déu, roi ty do...
- Trong hé toa do Pé-cac vudng goc hai chiéu khi tong hop thanh chuyén dong thuc cia M can cha y:
+ Phuong trinh quy dao cia M : Khitr t tir hai phwong trinh chuyén dong cua M, va M y ta dugc phuong

trinh quy dao cua M.
+ D0 doicia M : A =\JAX* + Ay : van tdc cla M:V=,/\/2X+V; ; gia toc cia M :a:1/a§+aj.

- Thoi gian chuyén dong cia M, bang thoi gian chuyén dong cia M y va bang thoi gian chuyén dong cua

- Mé& rong cho hé toa do Bé-cac vudng goc ba chicu:

+ Do doi: A:\/AXZ*'A)/2+AZ2 : + Van téc: v;/vj+¢y+@_

+Gia the: @=,/a; +a, +a’; + Thoi gian: t=E =t =t




0. VE PHUONG PHAP GIAI

1. Vé6i dang bai tap vé khdo sdt déic diém cdc chuyén dgng hinh chiéu. Phuong phép giai 13:

- Chon h¢ toa do thich hop vé viée gidi bai toan dugc don gian.

- Thyc hién phép chiéu 1én cac truc toa do cua hé dé xac dinh dic diém cua cac chuyén dong hinh chiéu.
*Chuy: Nhiéu truong hop ta co thé chon hé toa do khong vudng goc.

2. V&i dang bai tap vé xdc dinh cdc dai lwong trong chuyén dpng ciia vit. Phuong phap giai la:

- Chon h¢ toa do thich hop dé viéc gidi bai toan dugc don gian.

- Sur dung céc cong thirc:

+ Heé toa do hai chiéu:
A=A +AY: V= /\/2X+v2y; a= a§+a§; t=t =t.

+ Hé toa do ba chiéu: A :\/AX2 +AY? +AZ;

V= /\/2X+v§+v§; a= /a§+a§+a§ =t =t =t.

C. CAC BAI TAP VAN DUNG
5.1. Lac 6h30 phut sang mot xe chuyén dong thang déu tir A vé B voi van téc 36km/ h. Sau @6 15 phut,
mot xe khac chuyén dong thang déu tir B vé A véi van toc 27km/ h. Cho AB =72km. Chon gbc toa do 1a

diém O ¢ trén duong trung truc ciia AB va cach duong thang AB doan d =1km
a) Lap cac phuong trinh chuyén dong cua hai xe.
b) Xac dinh lac va noi hai xe gap nhau.
Bai giai
a) Phuong trinh chuyén dong ctia hai xe
Chon hé truc toa do DPé-cac vuong goc Oxy, voi géc toa do O & trén duong trung truc cia AB va cich
duong thang AB doan d =1km cac truc toa 40 OX song song vé6i duong thang AB, OY tring véi dudng
trung truc ctia AB; gdc thoi gian luc 6h30 phut. Ta co:
+Xe 1: X, == 36km y,, =1km v, =36km/ h, v, =0 t, =0.

+ Xe 2: Xy, =36km y, =lkm v, =-27km/ h; v,, =0;t;, =15 phat =0,25h.
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- Phuong trinh chuyén dong cta hai xe:

+Xe I: X =X, +V, t=-36+36ty, =1km

+Xe 2; X, =X, + V, t =36- 27(t- 0,25); y, =1km
b) Xac dinh lac va noi hai xe gap nhau

- Khi hai xe gdp nhau: X =X, va ¥, =Y,.

= - 36+36t =36- 27(t- 0,25) (1)

va Yy, =y, =lkm (2)

= t=L25h=1h15 phut; X, =X, =9km y, =y, =lkm

Vay: Hai xe gip nhau lac (6 h 30 phat + 1 h 15 phiit) =7h45 phut; vi tri gip nhau la C (9D).

5.2. O mot khuc séng thing, van tc ciia dong nudc ting ti 16 thudn voi khoang cach tir bo. Van te ciia dong

nudce sat bo 1a 0 va van toc ciia dong nude ¢ ngay giira song 1a V.

Mot thuyén chay bang qua dong song voi van tde c6 do 16n khong d6i U va hudng ludn vudng goc v6i van

toc chdy cua dong nudc.

Biét bé rong cua song 1a C, hiy tinh quing dudng ma thuyén bi dong nudc cudn di khi bing ngang qua song.

Bai giai

Chon hé toa d6 Dé-cac vudng goc OXY véi géc O 1a diém xuét phat A cua thuyén; truc OX doc theo bd

song, truc OY vudng goc vai b song; goe thoi gian luc thuyén bat ddu xuét phat.

- Taivitri M cua thuyén trén song, véi M (X,Y), ta co:

y=ut (1)
C c

x=lap =12 e
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voi a, 2% =const.
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- Khi dén gitta song: y :% =t :2£.
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Vay: Quang duong ma thuyén bi dong nudc cudn di khi bing qua song 1a s =‘X2| ZZL.
u
5.3. Mot chuyén dong trong khong gian. Vi tri ciia vat duoc xac dinh boi hé quy chiéu OXYZ Phuong trinh

chuyén dong cua hinh chiéu 1én 3 truc la:

X =asinat, z A
y =acosat, _ z
z="bt. M
( ab,c: hang sd, t: thoi gian) y
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Hay xac dinh quy dao, vecto van toc il
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va vecto gia toc cua vat. X 7

N N

Bai giai
- Quy dao chuyén dong cua vat
Ta co:
: 2 2 :

2 =x +y? =(asinat) +(acosat) =& (sir at+cos? at) =& (1)
z=bt (2)

Nhu vay, chuyén dong cua vat 13 tong hop cua hai chuyén dong: chuyén dong tron trén duong tron tim O,
ban kinh @ va chuyén dong thang déu trén duong thang Z=bt, do d6 quy dao chuyén dong cua vat 1a dudng
xodn dc trén mat hinh tru bét dau tir diém N.
- Vecto van tdc va vecto gia toc

+ Céc thanh phan van tc:

v, =aax cosat =V, cosat;

Vy =-aasSihat :voysmat;

v, =b.
= v, =V, +V =aa =const;
v, =b =const.

Va v=v, + V; (hinh v&)

+ Cac thanh phan gia toc:

Av v
=—=0a,=—. X
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