Bi MAT CUA TRONG LUC

Luc yéu nhat nhung quan trong nhat trong v tru.
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Tai sao khi nhay lén, ta lai roi xuéng?
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Ngay ldc nay, Trai dat dang kéo ban xuéng vdi
mot luc bang dung trong ludng cua ban. Va
ban cling dang kéo Trai dat |én vadi cung luc
dé. Chi la Trai dat nang hdn ban sau nghin ty
ty Ian — nén né hau nhu khéng nhuc nhich.
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B1 mat 1 Qua
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Nam 1666. Pai hoc dong cua vi
dich hach. Isaac Newton, 23 tuoi,
nhin mot qua tao rdi va dat ra
cau hoi vi dai:

“Néu luc nay kéo qua tao xuong
dat — liéu nd co kéo Mat trang
vé phia Trai dat khong?”

Ong nhan ra: Cung mét luc kéo
qua tdo xuong dat ciling la luc
git Mat trang trén quy dao.



Dinh luat Van vat Hép dan (1687)

Vat cang nang = Luc cang manh. Trai dat nang sau triéu ty ty kildgam — du
Cang xa nhau = Luc yéu di rat nhanh. manh dé gilf bau khi quyén, dai duong va
gid Mat trang & khoang cach 384.000 km.
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Bi mat 2: Luc yéu nhat trong vu tru

Trong 4 luc ca ban cua v tru (Hat nhan manh, Dién tu, Hat nhan yéu,
Trong luc), trong luc dung cudi cung.

N6 yéu haon luc dién tu 1.000.000.000.000.000.000.000.000.000.000.000 lan.
& (1voi36s60).
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Su that ve chiéc kep giay

MOt cuc nam cham nho xiu dung luc
dién tU da chién thang luc hat cua toan
bd hanh tinh Trai dat.

Vay tai sao trong luc thong tri va tru?

Vi trong luc khéng bao gid bi triét tiéu
(khéng co trong luc “am”). Khi cdng don
du khoi lugng tu cac vi sao va thién ha,
trong luc tré thanh sdc manh tuyét doi.
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Bi mat 3: Khong co "khong trong luc"
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Nhiéu ngudi nghi Tram VU tru Quoc té (ISS) l1a moi trudng \
khong trong luc. Hoan toan sai. ISS bay & do cao 400 i
kilomét. G dé, trong luc Trai dat van con manh tdi 90% so

v3i mat dat. Cac phi hanh gia I Iing khéng phai vi hét

trong luc — ma vi ho dang rdi tu do. 0
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Roi mai ma khong bao gig cham dat

ISS lao di v3i toc do 28.000
km/h (8 km/giay). G téc d6
dé, moi giay ISS rai xuéng 4
mét, nhung cling tién vé
phia truéc 8 km.

Trai dat cong di dung 4 mét
trong moi 8 km.

Két qua: Tram vi tru rdi dung
bang téc dd Trai dat cong di.
Do chinh la quy dao.

& locdotiep tuyén

' Trong luc
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Bi mat 4: Einstein chiing
minh Newton sai

Sudt 200 nam, Newton luén dung. Cho dén khi ngudi ta phat hién

quy dao Sao Thu bi léch 43 gidy cung moi thé ky. Nam 1915, Albert

Einstein thay doi toan bd nhan thlc cua nhan loai: Trong luc khdng
phai la luc. Trong luc |a su bé cong cua khong gian va thdi gian.
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Su be cong cua Khong - Thoi gian
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*‘““Hm‘______é / | Trai gat khéng "kéo" ban xudng. Trai dat lam Iém khoéng
e / ] _ gian xung quanh no, va ban dang di theo dudng cong
f / B _ dé. Bang chung: Nhat thuc nam 1919 (Arthur Eddington).

- P Anh sang tu cac ngdi sao di qua gan Mat troi da bi bé
> 4 ; — cong léch dung 1,75 giay cung — chinh xéc nhu Thuyét
S % Tuodng doi Rong cua Einstein du doan.
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Trong luc cang manh, thdi gian chay cang cham.

Thi nghiém Hafele-Keating (1971):
Cac nha khoa hoc mang dong hé nguyén tu |én may bay vong quanh thé gidi.
Khi ha canh, chung khéng con khdp vdi dong hé mat dat.

May bay vé hudng Péng: Cham hon 59 nano-giay. M3y bay vé hudng Tay: Nhanh haon 273 nano-giay.
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Vé tinh GPS bay & d6 cao 20.000 km, ndgi trong
luc yéu hon mat dat. Thoi gian trén dé chay nhanh
hon khoang +38,7 micro-gidy moi ngay.

Néu khéng dudc hiéu chinh bang toan hoc cua

Einstein, ban do trén dién thoai cua ban sé chi
dudng sai léch 11 km moi ngay.
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Luc két noi moi thi

Ngay luc nay, ban dang hut Mat trang. Mat tréi dang hut ban.
Ngay ca cac ngdi sao 3 thién ha Andromeda — cach 2,5 triéu nam
anh sang — clung dang kéo ban.

NEu trong luc bién mat trong 1 giay:

. e Khi quyén bay vao v tru.

- ¢ Paj dudng boc hai.

e Trai dat va vun.
e Mat trdi phat né.
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Hiéu ding khong c6 nghia 1a hiéu sau

Newton hoi "Tai sao qua tao roi?" — va tim ra dinh luat van vat hap dan.
Einstein hdi "Cé thé hiéu sau han khéng?" — va tim ra su bé cong cua khéng-thdi gian.

MOoi cau tra I8i dung déu an chla mot cau hdi sau hon bén trong né.




> kham pha vi dai bat dau
tu' nhlmg cau h ddn oian.

MOoi hgay ban dat cau hoi "Tai sao?"
Moi ngay ban khéng chap nhan cau tra |6i dau tién ma dao sau tim hiéu...
Ban dang budc di trén chinh con dudng cua Newton va Einstein.

Hay khéng ngung to mo.
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