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*=7 1, Chuyén dong ctia cac hanh tinh

Chuyén dong cua cac hanh tinh c6 dic diém sau

day:

 (Cac hanh tinh co mat phéing qui dao chénh léch
gdc rat bé so voi mit phang Hoang dao.

» Cac hanh tinh c6 chiéu chuyén dong quanh Mait
troi tir TAy sang Dong goi 1a chiéu thuan.
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{  :1. Chuyén dong cia cac hanh tinh

DHQG-HCM

Pudng di biéu kién cua cac hanh tinh ¢ chd chung lai, sau do6 bat
dau chuyén dong nguoc lai, ro1 it tuan hoac thang sau lai ti€p tuc
chuyén dong theo huong ct, goi la chuyén dong that nut.

Hinh. Chuyén dong thdt nit ciia

Hinh. Chuyén dong thdt nit ciia
hanh tinh co van toc lon hon van toc Trai dat

hanh tinh co van toc bé hon van toc Trai dat
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{ & 3 1. Chuyén djng caa cac hanh tinh

Dai thién van cua Tycho Brache

1576, nha thién van nguoi Pan mach Tycho da xay dwng mot lau dai va xay
dung trén dé mot dai quan sat (Stierneborg).

20 nam sau, d6i cua Tycho da thuc hién cac quan sat va do dat vi tri clia cac
ngoi sao, hanh tinh.
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Xac dinh D06 cao
clia sao



KH
S O,

g 2. Ba dinh luat Kepler

Pinh luit 1: Qui dao cua hanh tinh 13 mot elip ma Mit trdi nam tai
mot tiéu dieém cua elip.

Dinh luat 2: Ban kinh vecto cua
hanh tinh trong tung khoang A

thoi gian bang nhau, quét duoc T J

nhitng dién tich nhu nhau.

Hinh Quy dao ellip cua hanh tinh quay xung quanh Mat troi
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Apogee
(Furthest from Sun)

2. Ba dinh luat Kepler

Planet

Perigee
(Closest to Sun)

Distance between Focl

Major Axis

Eccentricity = Distance between Foci

Quy dao e

Maijor Axis

lip:

The radius vector (the line joining the centres of the Sun and Planet)
sweeps out equal area in equal times

a: ban truc l&n
e: tam sai ellip

Tmax T

a(l+e)

Imin = a(l — e)




Dinh luat 3: Binh phuong cua chu ky vii tru cua cac hanh

tinh ty 1& thuan véi 1ap phuong khoang cach trung binh dén
Mat tron.

Dinh luat 3 c6 thé viét nhu sau | 2L - 22 — ¢ (hing s6)
T T, B

Hﬁing s6 C phu thudc vao hé don vi ta chon. Néu a = 1 don vi thién vin, T =1 niam vii

tru (chu ky cua Trai dat quanh Mat trg1 so vo1 cac sao), thi C = 1. Vay, dd6i v6i mot hanh
tinh bat ky, ta c6 cong thuc:

1 AU : 1 austronomy units
3 —T2. — n3/2
a>=T";hay T=a = 150 triéu km



Doi vai Trai dat, néu T = 365,256 ngay MTTB, a =1 dvtv, ta c6

a
— 3/2
T ™ (365.26) W) T=36526a

Sao MOoc phai mat 11,86
nim Trai Pat dé hoan thanh RS
mot vong quy dao quay |
quanh Mat Trou.

Jupiter at opposition
September 20 .




Jan. 7 1610
Jan. 8, 1610

Jan. 9, 1610

Jan. 10, 1610 Hinh: Galﬂeo Vé MﬁC
Jan. 11, 1610 tlnh Vé CéC Vé tlnh Cﬁa
Jan. 12, 1610 MéC tinh ngéy

wwwo | 1/10/1610




Ptolemaic universe r Copernican universe

\ ¢ ¢ Venus
\ Center of ;
epicycle — 1 Q \‘ 6
\ “Sun

- MR S

‘ \ Earth | l Earth

(a) Néu Kim tinh chuyén dong quanh duong ndi gifta trai dat va mat troi thi tur
trai dat, Kim tinh s& ¢6 hinh ludi liém.

(b) Theo kinh thién van Galileo cho thay Kim tinh c6 sy thay doi pha tir ludi
liém sang tron, chimg minh Kim tinh quay xung quanh mat troi.
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Cac dinh luat Kepler chi méi cho ta y niém vé dong hoc cta chuyén
dong cua cac hanh tinh, ma chua no1 Ién y nghia dong luc hoc, tuc
nguyén nhan nao giy ra chuyén dong cua cac hanh tinh theo qui dao elip
va budc ban kinh vecto phai quét nhirng dién tich ty 1€ vd1 thoi gian.

MARS SATURN
z FARTH JUPITER

VENUS

Isaac Newton

Johannes Kepler (1957 — 1630) (1642-1727)
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g e 3. Tir Kepler dén Newton (tt)

Chung minh dinh luat Kepler theo Newton

Gia sir c6 hai hanh tinh c6 khoi luong m, va m, & cach nhau mot khoang r.
Theo dinh luat 2 Newton, ching s€ chiu tac dung cua cap luc hap dan Newton
nhu nhau, nhung ngugc chi€u nhau;

. Gm,m, . Gm,
Fi=mia’; = - < ‘ a1 =

-

Gmlm, ‘ 9’y = — Gnl1
F: — mQa’Z —_ rz - L r-\

Gia toc twong dbi gitra hai hanh tinh s& 1a hiéu s6 hai gia tbc:

m, +m,

-
-

I

a’=ai1—-a»r=aG
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3. Tw Kepler dén Newton (tt)
Chung minh dinh luat Kepler theo Newton

V3N n>

Ta c6 gia toc huéng tdm a’ cia hanh tinh: 2 =Y 27

-

., 4n'r
a = 3 v= R
T

Nhung hanh tinh thuong c6 qui dao elip chonénr = a,
a — ban kinh trung binh quy dao.

3

G r
4-1'[21‘ (m1+m2) _— —
» Tz =G r2 » 4‘7[2 (m1+m2)T2

G a3
= = const m,+m,
» 42 (mqy+m,)T? a’=aj—ar= G— -

-_
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d - 3. Twr Kepler dén Newton (tt
% p (tt)
PHac-Hew Chung minh dinh luat Kepler theo Newton

V

= __ = 2y m + mw

a - M1 A =a1—a»=G 1j 2

2
_ ¢ mq+m, Xét truong hop Trai dat va vé tinh chuyén dong
V= r quanh Trai dat @ mot do cao h nao dé
mpp: khoi lugng Trai dat
— mTD 14 4 | & /(
v= |G Rrp: ban kinh Trai dat

Rrp+h

Khoi luong vé tinh rat nho so voi khoi luong Trai dat

Khi h =0, van toc vii tru cép I Gmrp

V:

RTp
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V3N p>

Chung minh dinh luat Kepler theo Newton

Van toc vil tru cép IT 13 van téc du dé vat
thoat khoi lyc hap dan cua Trai dat \/
V p—
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3. Tir Kepler dén Newton
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Chung minh dinh luat Kepler theo Newton

a3

= const

(m1 +m2)T2

Cong thitc co thé ap dung cho mot cip thién thé bat ky, thién thé nay quay
xung quanh thién thé kia. Nhu hanh tinh quay xung quanh Mat tro1 M.

Hodc hai cip thién thé nhu thé, voi moi hanh tinh quay xung quanh tirng Mit
tro1 (2 qui dao). ,

Truong hop chi c6 duy nhat mot Mat tror M, =M, =M va

le (M, +m,) 313 bo qua khé'i lugng hai hanh tinh m; va m, bé so v&1 Mat

3 = —3 troi, ta ¢ dinh luat do Kepler dua ra tir quan sat
T, (M,+m,) a, S .
Tl a, a

T 3 hay — — COIlSt
" a T

17
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3. Tir Kepler dén Newton

Chung minh dinh luat Kepler theo Newton

Nhu vay, dinh luat Kepler do Newton bo sung chinh xac hon.
ta dan ra duoc cong thuce (6.7) va (6.8) cho 2 truong hop.

a - Hai hanh tinh ¢6 2 chu ky, 2 qui dao khac nhau quay quanh mdt Mat troi.

b - Hanh tinh quay xung quanh Mat tro1, con vé€ tinh quay quanh hanh tinh.

(6.7)

T2 (M+m)

3
a

T'2

(

m+m')

a”

(6.8)
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3. Tir Kepler dén Newton
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Chung minh dinh luat Kepler theo Newton
Dinh luit trén c6 thé ap dung cho Mit troi, Trai dat va Mat trang:

T2 (M + m) q° M — khg‘)i lugng Mt troi.
> NT 3 m — kho1 luong Trai dat
! (rn +m ) a m’ — khéi lugng Mt tring
T —nam vu try = 365,26 ngay MTTB
T’ — thang vii tru = 27,32 ngay (chu ky cua Mat trang so vdi cac sao).

il> (M+m) B T?%a° . o
(m+m') Ta®| (6.9) Vim<<M;m'<<m

fl> Ty s0 M/m dé tinh khoi luong cua Mit troi

Tuy nhién, khoi luong ctia Trai dat khong phai rat 16n so vdi khoi luong
cua Mat trang, do do can tinh ca kho1 lugng Mat trang dé€ két qua chinh xac.
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3. Tir Kepler dén Newton
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Chung minh dinh luat Kepler theo Newton
Vi khoi luong ciia Mit tring dang ké so véi khoi lugng Trai dat, hai thién thé
chuyén dong quanh kho1 tam, phuong trinh khoi tam

mR =m’R’

R va R’ — khoang cach cia Trai dat va Mit tring dén khoi tAm.

Bing quan trac nguoi ta da xac dinh duoc R = 4 635 km va khoang cach tir Trai
dat dén Mat trang: R+R’ = 384 400 km. Vay khoang cach cua Mit tring dén khoi
tam la: R’=384 400 — 4 635 =379 765 km.

khoi lugng ctia Trai dat m = 6.10 24 kg, ta tinh duoc khoi luong ciia Mt tring.

R 4635 .
m =— m= 6.10%%=7,36.10%* kg
R’ 379.765
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PHQG-HCM

Chung minh dinh luat Kepler theo Newton

Véia=149x10km, a’ =R’ ~ 0,38 10° km, ap dung (6.9) ta co

M
; —+1 2 3
(M+m) T245° M+m ~T" a
= L R R
(m+m') T?a” m+m' , M T a
m
M m\(a [T 1 V(149.10% ) 27.32 )’
oA 2 o= e — : _ 1=
m m /\a’ T 31.5 )1 0.38.10 365.26

330000
M = 330000.m = 330000. 6.1024 =1,98.10°% kg
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4. Thily triéu

V3N f°

Mit trang (chi yéu) va Mit troi 1 hai thién thé gy luc hap dan tac dung 1én Trai
dat trong chuyén déng vong quanh Trai dat ngay dém cua chung. Vi Trai dat
khong phai la vat ran tuyét d6i, do d6 ca nudc & dai duong lan dat déu dang cao,
lén xuong theo thoi gian, ma ngudi ta goi 1a thiy triéu, dia triéu.

.....

Hinh 42. Licc tao triéu
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4. Thiy triéu

V3N m"

Luwec tao triéu

Luc hap dan gitra Trai dat va Mit tring & cadch nhau mot khoang cach p,, theo dinh
luat van vat hap dan Newton: M

Pcz
Trong d6 M va m 1a khoi luong cua Trai dat va Mt tring tuong Ung,
po— khoang cach gitra 2 tam cua 2 thién thé.
G — hang s6 hap dan.

Fo=G

Chia nho Trai dat thanh nhitng khoi luong dM. Luc hap dan ctia Mit tring 1én khoi
luong nay ¢ tam Trai dat la

m dM
P 0

dFo =G
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4. Thiy triéu
Luec tao triéu

(o)
V3N f°

Con d6i véi mot khoi luong dM cua Trai dat tai diém quan sat P bat ky & cach Mat
trang L mot khoang p, ta c6 luc hap dan dia phuong:

mdM
dF = G—

-

P
Vecto dF co thé 16n hon hodc bé hon dF,

Hiéu sb vecto gitta dF, va dF la vecto luc tao
tricu dF’, huong vé phia xich dao (vecto dF'
bang vecto dF cOng vo1 vecto doi cua dF).

dF'= dF - dF, = dF +(~dF.)

Hinh 42. Lyc tao triéu
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Chum cac vecto dF' co xu
thé bop Trai dat, khién nd bep
lai & 2 dau va phinh ra o
gira. Triéu ctia dai duong s&
dang lIén ¢ 2 phia: phia Mat
tring va phia d6i xing qua
tam O. Ta1 2 vi1 tri con lai
triéu xuong.

4. Thity triéu
Luec tao triéu

s
e

Hinh 42. Luc tao triéu
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5. Bai tap

V3N f°

Bai 5.1: Mot vé tinh nhan tao chuyén dong quanh Trai dat quy
dao elip vo1 tam sa1 e, ban truc 16n a va chu ky T.

Ap dung bang s6 e = 0,2; a= 10 000 km. Hay tinh d6 cao ciia vé
tinh biét ban kinh Trai dat R = 6370 km.

Khoi lugng Trai dat:
5,9722x104* kg

G =6,67x10"11 Nm? /kg*
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ai 5.2: Sao choi Halley co chu ky

la 76 nam, quy dao rat det e = 0,967.

a) Xac dinh ban truc 16n quy dao

b) Tinh khoang cach can nhat va
vién nhat

2 3
T{ dq

2 3
T; a;
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Bai 5.3: Tinh gan dung khoi luong cua Mdc tinh biét né chuyén
dong quanh Mat tro1 theo quy dao vo1 ban truc Iom a;; = 5,2
AU va vo1 chu ky, Ty, = 11,9 nam. Biét vé tinh Ganymed cua
Moc tinh chuyén dong quanh Mdc tinh vdi ban truc 16n ag =
7,14.1073 AU va véi chu ky T, = 1,9.1072 nam. Khoi lugng
cla Mit troi M = 1,99.1039 kg.

Ganymede Titan Mercury Callisto 2 ; ;
5262 km 5150 km 4880 km 4806 km T (m‘l‘ m ) a

® @ »

lo Moon Europa Triton Pluto Titania
3642 km 3476 km 3138 km 2706 km 2300 km 1580 km
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Bai 5.4: Tinh van toc vii tru cép I va cép II caa Hoa tinh va cua Mat
tring. Biét:

M (hoéa tinh) = 6,4 .10%% kg ; R (hoa tinh) = 3386 km

M (Mat trang) = 7,3 .10%? kg ; R (mat tring) = 1738 km

G =6,67x10"1 Nm? /kg*



Bai 5.5: Tinh gan dung khoi lugng cta Hoa tinh biét nd
chuyén dong quanh Mat tro1 theo quy dao vo1 ban truc 1on
ay = 1,523 don vi1 thién van (dvtv) vor chu ky T, = 1,88
nam. Biét vé tinh Phobos chuyén dong quanh Hoa tinh véi
ban truc lon ap, = 9376 km va vo1 chu ky T, = 7 g1o 39,2
phut. Khoi lugng ctiia Mit troi M, = 1,99.103kg.



Cau 5.6. Cho bang s6 liéu sau:

Hanh tinh, sao, v€ tinh Ban truc lom a

(dom vi thién

0,2409 0,39
0,6152 0,72
1,0 1,0

1,9909 1,52
11,8622 5,2

29,4577 9,54
84,016 19,2
164,79 30,1
247,7 39,5

a) Xac dinh T2, a3 va ty so T2/a3 (nhan xét vé ty s6 T2/a3).
b) Gia sur c6 hai hanh tinh A va B quanh quanh Mat trd1 ¢6 ban truc 16n 1an
luot 1a 10 dvtv va 15 dvtv. Xac dinh chu ky T cua hai hanh tinh A va B.




