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DUNG KIEN THUC CO HQC PE GIAI THICH
CAC HIEN TUQNG LY THU TRONG POI SONG
Ngo Bao
Truong Pai hoc Thu Dau Mét

TOM TAT

Bai bdo nay ding kién thirc ciia mén Co hoc Iy thuyét dé gidi thich mét cach chdt ché
vé dinh tinh va dinh lwong cac hién twong thu vi trong doi so”ﬁg. Ap dung dinh ludt bao
todan mé men dong lwong hodc nguyén ly con quay dé gidi thich vi sao ta di xe dap dwoc, vi
sao xiéc mo 16 bay duoc. Ap dung dinh ludt I, Il Newton de gidi thich vi sao ta co thé dung
ding cdi trieng trén dau chiéc diia, vi sao ngudi ta phai lam mdt dwong nghiéng tai chd uon
cong. Ap dung dinh ludt bao toan dong lwong va cac dinh ludt II, 11l Newton de gidi thich
vi sao may bay lai bay lén dwoc. Ap dung dinh ludt van vat hdp déan va dinh ludt II, IIT

Newton dé gidi thich vi sao c6 thiiy triéu.

Tir khoa: hiéu irng, con quay, luc ly tam, luc ma sat, mé men dong lwong, thuy triéu

1. Pit vin dé

RAt nhiéu hién tugng trong tu nhién va
doi séng ma con ngudi chua biét, nhung
ciing co rat nhidu hién tuong con ngudi biét
r0i va ho giai thich cac hién twong d6 theo
hiéu biét va ngon ngir clia ho. Bai nay giai
thich cac hién tugng 1y tha trong doi séng
dua theo kién thic vat ly, dac biét 1a kién
trong trong mén Co hoc 1y thuyét dang duogc
giang day rong rai ¢ cac truong dai hoc.

2. Giai thich vi sao chung ta chay xe
dap dugc

C6 cau chuyén ké rang, mot vi quan no
thdy nha vua di ngya mét nhoc nén mang
tang vua chlec xe dap. Vua nhin thiy xe
dap lién mang vi quan 4y: “Khanh lira trim
d6 sao? Xe nay lam sao giir thang bang ma
chay dugc cht? Khi chua chay n6 cling da
ngd mét rdi”. Vi quan lién giai thich: “Loai
xe nay phai leo 1én ngdi va dap cho banh xe
quay thi né méi chay duoc". Thé roi, vi
quan thtr chay xe dap cho vua xem, vua hét
stc khen ngoi va ciing thir chay xe. Thay
hay, vua ban thuong cho vi quan 4y va
truyén cho dan chung nén di xe dap, con
ngua, lira thi ding dé kéo xe chd hang hoa.
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Thoi d6, chua chéc vi vua hay quan kia giai
thich mot cach hop ly vi sao xe dap chay
dugc. Cho dén tan ngay nay, ciing khong it
nguoi khong tra 101 ding cau hoi nay.

Tuong ty nhu cau hoi trén la cac cau
hoi rat thi vi khac 13: vi sao ta c6 thé tung
dong xu nhu hinh 1b dé né dung lén va
Xoay; Vi sao tré em quang day lam cho con
vu (con cu hay con gu) cling ding Ién va
xoay nhu hinh 1c.

c)
Hinh 1

Cac cau hoi trép duoc giéi thich dua
vao mdt trong hai kién thurc vé co hoc sau:

1.1. Gidi thich dwa vao dinh luat bao
toan mo men dong luwgng: “M6 men dong
luong cia co hé dugc bao toan™.

Xet mo hinh banh xe dap c6 mé men
quan tinh quanh truc a nam ngang la J,



TDMU, s6 2 — 2016

quay quanh truc a v6i vén toc goc Q, nhu
hinh 2.

Chiéu

0y

O day, ta xac dmh chiu cua van toc

Hinh 2

()

goc QO theo quy tic ndm tay phdi: “Nam
ban tay phai sao cho 4 ngén tay theo chiéu
quay cua vat thi ngon cai chodi ra géc 90°
chi chiéu cua téc do goc QO ”. Luc dau, ta
tac dung 1én ban dap mot luc dé cho cho
banh xe quay véi van tc goc Q, thi ta co
véc to md men dong lugng tinh bang cong
thirc:

L,=JQ, 1)

Sau mot thoi gian nao do, banh xe 1an
véi van tde goc Q, véc to md men dong
lugong luc do la:

L=JO (2)

Néu ta khong tac dung luc nao thém
vao banh xe nita va bo qua moi ma sat thi
theo dinh luat bdo toan mo6 men dong
lugng, ta phai co:

L,=L hay Q =Q (3)

Tic 12 d6 16n va chiéu cua toc d6 goc
trude va sau la nhu nhau, lam cho banh xe
van dirng va lan mai, khong bi nga.

Tuy nhién, thyc té néu ta ngimg tac
dung luc lénq ban dap thi do suc can khong
khi, ma sat O truc, ma sat gilia ba}nh Xe va
mat dat, ... nén banh xe €0 van toc goc Q
ngay cang nho va phuong cla Q cung thay
d6i, tic 1a banh xe bi nghiéng dan va nga.

Pé xe khong nga thi ta can cung cap cho
banh xe mot mé men dong lugng du 1dn,

tuc 1a ta gitr sao cho phuong cua QO chua
léch khoi phuong ngang qué nhiéu.
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Dén déy, ta thdy néu cho banh xe lin
vOi toc d6 goc Q nao do du lon thi truc
banh xe dugc gitt nim ngang, xe thang
bang. Khi di xe dap, ta diéu khién tay 14i va
cho xe chay theo dudng thing hodc duong
khong qué cong thi nho bdo toan mdé men
dong luong ma xe khong bi nga. Con khi
xe dung, tht m0 men dong lugng khong
con, néu ta khong vin lai thi xe nga. Ta van
d,l Xe adap cbam duoc, nhqu ta phal lién tuc
lac ¢6 xe dé hai banh xe gan giong véi chir
T, lam chan dé cho xe khong nga.

1.2. Gidi thich dwa vao hiéu wrng con
quay (Gyroscop)

Néu bo qua moi ma sat, khi banh xe
dang lan v&i van toe goc QO thi ciing giéng
nhu mot con quay (con vu ¢ hinh 1c 1a mot
loai con quay) trong trudng hgp khdng chiu
luc nao tdc dung ngoai trong luc, quay voi
van tdc goc QO. Do d6, theo hiéu ung con
quay ta co:

Q =const (véc to hang s6).

Viy, van toc goc f)o c6 phuong va do
16n khong doi néu bo qua ma sat, turc 1a truc
banh xe dugc gilt nam ngang, xe thang
bang, nguoi chay xe dap khong bi ngé.

Thyc té, do c6 ma sat nén banh xe co
van toc goc Q ngay cang nho va phuong
cia Q cling thay d6i, 1am cho banh xe bi
nghiéng dan va ngad. Dé xe khong nga thi ta
can tac dung luc 1én ban dap nhim ting
thém sd vong quay, tic 13 lam cho Q chua
1éch khoi phwong ngang qua nhiu. D61 voi
dong xu nhu hinh 1b hay con vu nhu hinh
1c ciing vay, khi ching quay quanh truc
quay nao thi ching bao toan phuong cuia véc
to van toc goc QO trung véi phuong truc
quay d6. Khi ching ding lai thi O =0 c0
phuong tuy ¥, lam cho ching nga.

Nhu vay, khi ta chay xe dap la ta cho
banh xe lan lién tuc, banh xe bao toan
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phuong vén tdc goc doc theo truc quay cua
no, tic phuong ngang, giup cho xe thang
bang, lac dé ta chay xe duoc. Con khi ta
ngung xe thi banh xe khong con véc to van
téc goc theo phwong ngang nita nén xe nga.

2. Giai thich vi sao ngwoi ta phai lam
miit dwong nghiéng tai ché duwong cong.

Dinh tinh: Khi xe qua doan duong
cong thi gidng nhu mot vat ran chuyén
dong trén cung tron nam ngang. Xe ludn
chiu lyc ly tdm va c¢6 xu hudng bi vang ra
theo phuong tiép tuyén véi cung tron. Dé
can bang vai lyc ly tim do, ta ting lyc ma
sat cua mat duong lén banh xe hodc lam
cho xe nghiéng mot it dé trong tim cua xe
nam lot trong cung tron. Tuy nhién, céch
tang luc ma sat cua mat duong lén banh xe
thi mat duong x4u di. Do do, chi con cach
lam trong tdm cua xe nam lot trong cung
tron, toc 1 lam mat duong chd cong
nghiéng di mot it, 1a hop ly hon ca.

Dinh lwgng: Gia st, ta coi xe nhu chat
diém kh01 luong m, chay qua doan duong
cong nam trong mat phang ngang, ban kinh
cong la R. O day, ta cho mit dudng
nghiéng véi phuong ngang géoc o nao do.
Ta v€ céac luc tdc dung vao xe nhu hinh 3.

Hinh 3

Ap dung dinh luat IT Newton cho xe, ta

co:
P+N+F_ =mad (4)
Chiéu biéu thirc (4) 18n 1én Ox, Oy:
N —P.cosa =0 ®)
{P.sin a+F,,=ma, (6)
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N =P.cosa
= .
m.g.sina+k.N =m.a,,

(k la hé s6 ma sdt gita mdt dwong va banh
Xe, ant la gia téc hwong tam khi xe qua
doan cong).

Thanh phan m.ap ¢ biéu thirc (6) chinh
1a Tuc huong tam (Fpny). Tuy nhién, khi xe
dang chay trén doan cong thi luén c6 luc ly
tam (Fi). Theo nguyén ky D’Alembert, thi
luc ly tim c6 d6 1on dung bang, nhung co
chiéu nguoc v6i chiéu cia lyc hudng tam.

(")

Lyc ly tdm lam vang xe ra theo
phuong tiép tuyén véi duong cong. Dé
tranh sy vang d6 thi luc hudng tam phai l6n
hon hoic bang lyc ly tim, tirc 1 tir cac biéu
thace (5), (6) va (7), ta co:

2

m.v?

Flt = th =Mma, =

<m.g.sina +k.m.g.cos &

v (sina+k.cosa).R (8)
Ta thdy, van téc ctia xe phai nhé hon
hodc bang \/(Sina+k.COSa).R thi xe m&i

qua dugc doan dudng cong an toan.

Gia str, mot chiée xe chay qua chd
duong cong c6 céac thong soO nhu sau:

- Bén kinh cong cta duong: R =400 m

- Hé s6 ma satk = 0,15

Thi ta ¢6 van toc tdi da ciia xe nhu sau:

v=4/400.(sina+0,15.cosx) ~ (9)

Ta c6 bang so sanh:

Géc nghiéng Van téc v téi da cta xe
« m/s km/h

0o° 7.8 28

5° 9,7 35
10° 11,3 40,8
15° 12,7 457

20° 13,9 50

25° 15 54

30° 15,9 57
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Duya vao bang s6 liéu trén, ta thiy goc
nghiéng o tang dan thi van tdc toi da ciia xe
qua doan cong ciing ting dan. Nhu vay,
mdt duong tai doan cong phai lam nghiéng
tir 0° toi 20° dé thing duoc luc quan tinh ly
tdm, bao dam cho xe qua lai an toan voi
vén tdc cho phép. Luc dé, van chuyén hang
héa va di lai dugc nhanh, phu hop véi phat
trién kinh t€ dat nuéc.

Hién nay, nhiéu chd dudng cong chua
duogc dat bién bao tdc do gidi han cho phép
cua xe qua lai, lam cho tai nan thuong
Xuyén xay ra. Nhat 1a khi nguoi ¢ xa tdi,
chua quen duong, khong kip giam toc va bi
lyc ly tam lam vang xe sang bén trai, gay
tai nan voi xe khac hoac 1at xe.

3. Giai thich vi sao ta c¢6 thé dit
dirng qua trimg trén dau chiéc diia

Trang dung dau diia nhu hinh 4a ma
nhiéu ngudi van nghi 13 ¢6 yéu t§ tam linh
nao d6. Thuc ra, khong c6 gi 1a kho hiéu,
tham chi ta con c6 thé dat tring trén dau
cay kim nhu hinh 4b. Theo cach nay, ta con
c6 thé dat cai chai nghiéng trén mit phang
nhu hinh 4c. Bét ké 13 trimg ga hay trimg
vit thi ta déu c6 thé dit n6 dung trén dau
chiéc diia. C6 ngudi ty xung la nha ngoai
cam, ndi rang noi nao dé duoc qua trimg
trén dau dia thi dudi dat tai noi d6 co hai
cbt nguoi chét! Noi nhu vay that vo 1y va
phan khoa hoc.

c)
Hinh 4

Thyc vay, ta chi can lac nhe cho day
chang bén trong cai tring bi dat, long tring
va long do don hét xuéng mot dAu. Sau do,
khéo tay mot chut thi ta co thé dung dung
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cai trimg d6 1én mat guong phang hay trén
dau mot chiéc diia dé dang. Ta ly giai hién
tugng nay dua vao dinh luat I Newton:
“Mot vat s& dimg yén hodc chuyén dong
déu mai mai khi khong c6 luc nao tac dung
Ién nd hoac téng tat cac cac luc tac dung
1én no biang khong”.

Hinh 5

Khi céi tring duoc dit trén dau chiée
diia thi trong tAm cia trimg nam trén duong
tac dung trong luc P clia nd va phan luc N
cia ddu diia nhu hinh 5. O day ta da truot
diém dit cua lucN tr A téi O theo ding
nhu nguyén ly truot luc: “Téac dung cua luc
Ién vat ran khong doi khi ta truot diém dat
cua lyc trén duong tac dung cua n6”. Muc
dich trugt lucN dé ta d& nhin ma thoi.
Trong luc P va phan luc N 1a céc luc truc
d6i, nén chung triét tiéu 1an nhau:

P+N=0 (10)

Luc tic dung lén quéa trung theo
phuong ding da khong con, cac luc tac
dung theo phuong khac nhu lyc phan b
cta giod, luc ma sat coi nhu khong dang ké.
Vay, qua trimg s€ dung yén mai mai theo
dung dinh luat T Newton. Nhu vay, ta chi
can khéo tay, dat dimg cai trimg trén dau
chiéc diia sa0 cho trong tdm cia tru‘ng nam

trén phuong tac dung phan lyc N cua dau
diia thi trimg s€ dung yén tai do.

4. Giai thich vi sao may bay bay 1én
dugc?

Pay 1a céu hoi tha vi, nhiéu ngudi
khong biét giai thich cach nao cho hop 1y.
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T dién mé Wikipedia ciing giai thich
chung chung, khéng c6 cong thirc tinh toan
nao ca. Hién nay cac may bay c6 thé chia
lam 2 loai:

4.1. May bay phdn luc

O may bay nay, bd phan chinh dé no
bay duoc 1a nho khi phun ra tur hai dong co
phan lyc gan hai bén canh nhu hinh 6.

2 dong co phan luc
Hinh 6

_ Dong co phan lyc ¢ hinh 7, ¢6 céy tao
gom quat hut (1) c6 cong suat I6n dé hut
khong khi (giong nhu may hat bui ta hay
dung ¢ nha) va nén khong khi dén ap suat
cao, nhi¢t do khong khi cling tdng cao va
dugc day vao buong dot (2).

(D)

2)

3)
Hinh 7

O day, khong khi duoc tron v6i nhién
liéu dang swong mu va bdc chay (do ap suit
cao nén nhiét do khong khi ciing cao va dat
t6i nhiét do tu bdc chay). Khi thai bi canh
quat (3) thoi ra phia sau vo1 nhiét d6 va ap
suat rat cao, toc do6 phun ciing cyc 16n.
Diéu chung ta quan tdm 1a vi sao khi dong
co phan lyc phun khi ra phia sau thi tao luc
dé day may bay vé phia truée? Nguyén 1y
nay co thé dugc giai thich bang 2 cach:

Céch 1: Khi dong co phan lyc phun
khdi khi nong A ra phia sau thi khdi khi d6
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tac dung voi 16p khong khi B ngoai troi
mot luc ddy 17”12 . Theo dinh luat III Newton
thi 16p khi B ciing day lai khéi khi A mot
luc 17“21 cung do lon, con phuong nhung
nguoc chiéu véi Flz . Két qua 13 may bay bi
day vé trude.

Mit khac, khéi khi néng A ¢6 4p suat
cao, gay chénh I¢ch ap suat va lam néng
16p khong khi ngoai troi phia dudi cénh,
l6p khong khi nay gian ng, gay thém chénh
léch ap suét tram trong. Két qua, &p sut
khong khi phia dudi canh (p1) 16n hon ap
suat khong khi phia trén canh (p,) nhiéu

lan. Tham chi, ta c6 co thé xem:

P1>> Py (11)

Gia st tong dién tich canh phia dudi 1a
Sy, tong dién tich cénh phia trén 1a S,.
Thong thudng, nha ché tao may bay ludn
ché tao canh sao cho phan trén canh thi
thuon tron dé khong khi d& chay qua, phan
duéi canh thi phang va d& doén khong khi,
nén ta c6 thé xem:

S1>9S, (12)

Ta tinh luc tac dung phia trén va phia
dudi canh nhu sau:

Luc déy 1én phia dudi canh:

F=p.S (13)
Luc day xudng phia trén canh:

F =p,.S, (14)
Két hop (11), (12), (13) va (14) ta co:
Fi>>F; (15)

Biéu thic (15) cho ta thdy luc day
dudi canh diy lén 16n hon rat nhiéu luc
phia trén canh nén xuéng. Néu tinh ca trong
luong may bay va luc do 16p khong khi
phia trén canh nén xubng thi luc tong cong
huéng xubng 1a P + F,. Gia tri ndy van con
nho hon F.

Fi>P+F (16)

Vi 1€ d6, F1 nang dugc ban than may
bay von rat ning Ién d& dang (Boeing 747
nang 52,2 tan, Airbus 380 ning 580 tan).
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Khi may bay dang cit canh, dau né
hudng nghiéng 1én cao, dudi ha thip xudng
thi Iic d6 luc day noé 1én chu yéu nhd vao
luc day cuia khéi khi do cac dong co phan
luc phun ra phia sau.

Khi may bay dat do cao mong mudn
thi ngudi phi cong diéu khién bo phan duéi
canh 1am cho ludn khi thai ra chuyén
hudéng sang noi khéc, thdm chi may bay co
2 dong co thi chi cho hoat dong 1 dong co.
Luac d6, luc nang canh giam bét, gitr thang
bang v6i trong lwong ban than may bay.

Céach 2: Gia sir toan may bay c6 khdi
luong M, chira khdi khi cé khdi luong m.
May bay va khdi khi coi nhu dimg yén véi
nhau. Khi dong co phan luc phun khéi khi
m, van toc V ra phia sau thi thi theo dinh
luat bao toan dong lugng, ta co:

Dy =D, = MV+mi=0 (17)
v

S
E - (+)

Trudc phun khi
Hinh 8

Chon chiéu duong la chiéu van toc ‘7
nhu hinh 8. Chiéu biéu thic (17) 1én chiéu
duong, ta co:

Sau phun khi

MV-myv=0 ov=""" (19
M

Két qua biéu thirc (18) cho théy Vlash
duong, ching to may bay bi day theo ra
phia truéc. Van téc v thuong rit Ién
(khoang 300 + 500 m/s), nhung cling khong
thé tic khic lam may bay cat canh duoc,
ma may bay phai chay trén duong bang du
dai. Nho quén tinh, van tbc V 1én dan lén
va lam cho may bay bay 1én dugc. Khi may
bay dat dén ché do bay 6n dinh, van téc V
dat tr (400+1000) km/h.

Luc tac dung 1€n canh lam nang may
bay lén cao dugc gidi thich gibng nhu &
cach 1.
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Cac may bay phan luc c6 tir 2 t6i 8
dong co gan ¢ hai bén canh. May bay cho
khach thuong c6 2 dong co, do6i khi phi
cong chi~ cho hoat dong mot dong co,
nhung van du sic cho may bay bay tot.
May bay B52 chd nhiéu bom, bay nhanh va
la “nguoi hung” trong cac may bay nén no
c6 tdi 8 dong co.

4.2. May bay truc thang

q O may bay nay (hinh 9), bd phan chinh
dé no bay dugc 1a nho canh quat chinh
quay, day 16p khong khi phia dudi véi luc
déy Fn . Theo dinh luat III Newton thi 16p
khong khi phia dudi ciing ddy lai canh quat
chinh mot luc F, cung d§ 16n, clng
F,. Két

phuong nhung nguoc chiéu voi -

qua 1a may bay bj day 1én cao.

Canh quat chinh

Canh
quat
dudi

Hinh 9

Canh quat chinh c6 thé thay d6i mit
phang quay, tir d6 thay d6i hudng day
khong khi, gilp may bay bay tién ra phia
trude, lui lai phia sau, hay bay sang phai,
sang trai.

Hinh 10

Theo dinh luat bao toan mémen dong
luong, khi canh quat chinh quay theo chiéu
kim d6ng ho thi phan con lai ciia may bay
s& c6 xu hudéng quay theo chidu nguoc lai,
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trc 14 may bay bi quay tron. Dé tranh
truong hop nay, trén may bay truc thing
con c6 thém cdnh quat dudi dé tao ra mot
md men dong luong cin bang véi mdé men
dong luong do canh quat chinh gay ra.

Cling c6 loai may bay truc
thang khong can canh quat dudi nhu hinh
10. Khi d6 nguoi ta dung 2 canh quat chinh
quay ngugc chidu nhau. Lyc ning cua 2
canh quat nay déu huéng 1én trén nhung
momen dong luong thi triét tiéu 1an nhau.
Khi mubn d6i hudng bay nguoi ta phai thay
doi téc do ctia mot trong 2 canh quat dé mo
men dong luong cuia mdt trong hai canh
quat d6 thang thé.

Toém lai, may bay truc thiang bay duogc
la nho vao luc déy cua canh quat chinh 1én
16p khong khi 1am cho 16p khong khi day
lai. Néu khong c6 khong khi (chan khong)
thi khong c6 may bay nao bay dugc ca.

5. Giai thich hién twong thity triéu

Thuy tridu 13 hién tuong hung vi cua
thién nhién lam cho nudc song, bién dang
cao & noi ndy va ha thap & noi khac. C rat
nhleu nguoi da giai thich hién tuong thuy
triéu, mdi ngudi mdi cach, tham chi trai
nguoc nhau. T dién Wikipedia ciing c6
giai thich hién tuong thuy triéu 1a do st
hat cia Mat troi va Mat trang tac dung 1én
trai dat, nhung 10i giai thich khong thuyét
phuc vi chua dua ra dugc cong thirc chung
minh rd rang. Dua vao kién thirc co hoc dé
giai thich cac nguyén nhan cua hién tugng
thity triéu nhu sau:

Nguyén nhan 1: Theo cic sb liéu
thién vin hoc, ta c6 khdi lugng Trai dat 13
M = 5,98.10%* kg; khdi lwong Mt trang la
m = 7,35.10% kg; khoang cach tir tm Trai
dAt t6i tam Mat trang la r = 384.10° m. Ap
dung dinh lut van vat hap din thi cac vat
thé 16n nhu vay tuong tac véi nhau bang
lyc hut theo cong thuec:

F G.M.m

hd 2
r
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Véi G=6,67.10"N.m*>/ kg* 1a hang
s6 hap dan. Thé cac sb liéu trén vao biéu
thure trén ta duoc:

6,67.10™".5,98.10%.7,35.10*
(384.10°)

Luc hép dan trén 1a qua 16n, nd co
phuong trung voi phuong noi tam Trai dat
va Mit tring, chiéu huéng vé Mait trang.
Do vay, luc nay hut cac phan tir vat chat
trén Trai dat vé phia Mt trang. Ma trén 16p
v6 Trai dat chi co khi quyén va nudce 1a cac
vat lidu nhe nén dé bi hat nhat. Khi 16p
nude trén Trai dat bi luc hép dan cua Mat
trang hut thi 16p nudc do6 dang 1én tao thanh
nuwée 16n, 16p nude chd khac ha xuéng tao
thanh nudc rong.

Nguyén nhan 2: Trai dat quay quanh
truc dbi ximg qua tdm nod, Mit tring lai
quay quanh Trai dat cung chleu quay cua
Trai dat, gilta chung ¢6 ¢6 mdi lién két boi
lyc hap dan. Do d6, coi hai vat “Trai dat —
Mat trang” nhu 1a co h¢ co6 trong tdm khdi
luong nam trén duong ndi hai tim cua
ching.

F, = ~2.10°N

hd

Trdi dat (M)

Mat trang (m)

1771,2 km; b = 4600 km
Hinh 11

Dua vao cong thirc tim trong tdm vat
ran, ta tinh duoc trong tAm cta hé “Trai dat
— Mait trang” nam tai A nhu hinh 11. Hé
“Trai dat — Mt tring” coi nhu quay quanh
trong tdm A véi téc d6 goc w nao do, nén
Trai dat chiu luc ly tam c6 chiéu huéng ra
xa diém A. Diéu cin biét 13 ta phai so sanh
luc ly tam tai B va C.

a

=(M+m).b.o’

=(M +m).a.e’

— Luc ly tam tai
— Luc ly tam tai

B:F,
C:F,c
Via<bnén F,_<F,
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Luc ly tdm tai B la nguyén nhan dé  khoang cach tir tim Trai dat toi tim Mit
cho ving nuéc gan B dang Ién cao tao  troi la R = 149597870700 m. Ta tinh lyc
thanh nudc 16n. Cac vung khac B thi nuéc  hap dan nay nhu sau:
ha thdp xubng, tao thanh nudc rong.

a thap g, 1 g G.M,.M

hd Mt ri-Trdi dar R?

6,67.107".1,9891.10".5,98.10**
(149597870700)*

~3,55.10%N

Luc hap dan trén 1a qua 16n, 16n gip
117,5 1an luc hép dan cta Mit trang 1én
Trai dat. Tuy nhién, lyc hép dan cua Mat
troi 18n Trai dat bi triét tiéu ngay bai luc ly
tam khi Trai dat co khéi lwong M quay
quanh Mat troi theo quy dao c6 ban kinh R,
van téc goc w. Luc ly tim d6 1a:

NutGe 1ém do hop lee hp dan va by ly tam tai C
Nuoc rong >
Nuce lon do lyc ly tam tai B _ _ 4
Quy dao ciia Mat trang quay quanh Trdi ddt E, Mzt urdi-Trdi dit =M.Ro" =M.R. [ T J (19)
) Hinh 12 V6i T 1a chu ky quay cua Trai dit
Két hgp cac nguyén nhan 1 va 2,taco  quanh Mat troi, T = 365,25 ngay =
hinh v& minh hoa hién tuong thuy tri€u nhu 31557600 s; ban kinh quy dao R =
hinh 12. O hinh nay, ta thdy khoi nudc trén 149597870700 m; M = 5,98.10% kg. Thé
Trai dat phia gan Mat trang chiu hop luc  cac sb lidu nay vao biéu thuc (19) ta duoc:
F + Fzzc : khdi nudc trén Trai dat phia xa 2
24 2.7
> . F,=5,98.10 .149597870700.(—J

N

Mat trang chiu luc F . Két qua cac khdi 31557600

itB
nudc nay bi kéo nhd 1én cao tao thanh nu('):c ~3.55.10% N.
lon. Nudc ¢ cac vung khéc trén Trai dat
chay don vé viing nudc 16n nén ¢ cac ving
do c6 nudce rong.

Ta thiy rang: Mit tring quay quanh
Trai dat thi cac phan tir vat chat trén Mt
trang phai chiu lyc ly tim, con céc phan tir
vat chat trén Trai dat khong bi anh huong gi
0 qua trinh quay nay. Lyc hap dan ctia Mit
trang véi Trai dat thi tac dung nguyén ven
t6i Trai dét, gay ra hién tuong thity triéu nhu
da trinh bay & nguyén nhéan 1. Trong khi do,
Trai dat lai quay quanh Mat troi, cac phan tir
vat chat trén Trai dat phai chiu luc ly tam.
Dong thoi cac phan tir vat chat ndy ciing

Nguyén nhan 3: Mat troi cling gy ra - chju Iyc hép dan ctia Mt trdi déi khang véi
h_J:’C hal? d?.n Ién Trai dat. Voi cac so lidu: [y ly tim d6 nén chiing cin bang.
hang s6 hap dan G =6,67.10"' N.m* / kg*; P __F
khi lwong Mat troi la My = 1,9891.1030 kg, hd Mat troi-Trai ddr It Mt trSi-Trai dar
khéi luong Trai dit 1A M = 5,98.10** kg;

88

Khi Mit trang quay quanh quy dao cua
n6 thi nuéc trén Trai dat cling chay theo
lam cho ta thay nudc 16n phinh vé hai bén
cta Trai dt, trén duong ndi tdm Trai dat
véi Mat trang. Mdi ngay Trai dat quay
quanh truc ddi xtmg cua né hét mot vong
nén ta thady mdi ngay c6 hai lan nudc 16n va
2 1an nuée rong.
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Luc hip dan va lyc ly tAm nay cing do
16n nhung nguoc chiéu nhau, lam cho Trai
dat gitr ding khoang cach voi Mt troi va
quay quanh Mat troi mdi mai. Nhu vay, ta
c6 thé khang dinh: lwc hdp dan ciia Mdt
troi véi Trdi dat khong gdy ra hién tuong
thity triéu trén Trdi dat.

Vay, nguyén nhan 3 khong phai la
nguyén nhan tao ra thuy triéu trén Trai dat.
O day, tac gia dua ra dé thiy rang sy hiéu
1Am cua nhitng nguoi di trude, ké ca tir dién
Wikipedia. Ho cho rang, Mit trdi tao ra luc
hit, gay nén hién tugng thiy triéu trén Tréi
dat. Pay 1a tu tuong khong phu hop voi
kién thire vé vat Iy ma chung ta da biét. Tir
dién Wikipedia con tinh sai lyc hip dan cua
Mit troi voi Trai dat. Theo dung so liéu
thién van, ta tinh duoc luc hép dan cta Mit
troi 18n Trai dat 16n gip 117,5 lan lyc hap
dan cua Mt trang 1&n Trai dat. Thé ma tir
dién Wikipedia ciing bang s6 liéu do lai
tinh ra luc hip dan ctia Mat troi 18n Trai dat
nho gip 2,5 lan luc hip din ctia Mit tring
Ién Trai dat!

Khoang cach Trai dat téi Mit tring
cling c6 thay do6i theo ting thang va ting
mua trong nam.

Tai diém gin nhét, khoang cach nay
la: 363.300km; tai diém xa nhat khoang
cach nay 1a 405.500 km. Do d6, luc hap dan
clia Mat tring 1én Trai dat (von ti 1& nghich
v6oi binh phuong khoang cach) thay doi,
1am cho mtrc thuy tridu ciing thay ddi theo.
Do 1a 1y do, vi sao ting thang hoac ting
mua trong nam ta hay gap hién tuong nudc
16n hay nuée rong bat thuong.

Vao cac ngay 30, mung 1 hoac 15, 16
am lich thi Mt tring gan Trai dat nhat. Lic
ay ciing d& xay ra truong hop “Mit troi —
Mit trang — Trai dat” thang hang nhu hinh
13, 1am cho dé xay ra hién tuong nhat thuc,
nguyet thuc (nhleu nguol goi la “Mat trang
mau”). Thuy tridu lac 4y cling dang cao
nhit.
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Ngo Bao

Mat troi

Trang 30, ming 1

Trang \
23, 24

Trai dat

~
~

~ . Pag
- -

Trang 14, 15

Hinh 13

Céc hién tuong thién nhién xay ra
cung lac nhu vay 1am cho nhiéu nguoi 1am
tuong 1a “diém chang lanh, troi phat, troi
dat toi sam, lut 161, bao hiéu doi séng co
cuc, thit bat mua mang, lam in khong
dugc,...”. Thuc ra, do chi la hién tuong tu
nhién, néu biét trude, ta co thé phong tranh
dugce. Vao cac ngay 8, 9 hoac 23, 24 am
lich thi Mt trang xa Trai dat, lam cho thay
tridu thap nhat. Luc 4y ta nhin thiy cc con
song con rat it nudc, thim chi can kho.

6. Giai thich vi sao c6 thé xiéc mo td

bay
Xiéc mo t6 bay la tro giai tri 1y tha
bang cach cho xe (xe dap, xe may, xe 0 t0,
..) chay vong 1én vach ding nhu hinh 14a
hodc chay trong 1ong qua cau nhu hinh 14b.
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Ta xem hé ngudi va xe trong xiéc mo
to0 bay nhu mot vdr rdan ¢ khbi lugng m,
chuyén dong véi véan tde daila V trén mat
cong cd béan kinh cong 1a R, toc do goc 1a
@ . Co hai truong hop x4y ra nhu sau:

6.1. H¢ nguwoi va xe chay trén vach
cua mdt cong ding

Chon hé truc toa d§ Oxyz nhu hinh 15.
Tai vi tri bt ky, hé ngudi va xe chiu tac
dung cua cac luc gdm:

Vach |
cong,
ding

Hinh 15

Luc kéo F lam hé Chuyén dong theo
chiéu Oy; trong luc P huéng xudng nguoc
chiéu Oz; phan lyc N do vach day ra,
huéng theo Ox (luc N ciing dung bang lyc
ly tdm ép sat vat vao vach); lyc ma sat
ngang Fmsl nguoc chiéu chuyén dong,
nguoc chiéu Ox (d0 16n Fpgy rat nho, vi xe
lan, rat it truot); luc ma sat ding mez cung
chiéu Oz; [nc“) men ma sat Mps nguoc chiéu
quay @. Ap dung dinh luat II Newton, ta
Co:

P+F +F +N+F=md  (20)

Chiéu biéu thuc (20) 1én cac truc OX,
Oy, Oz, ta co:
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N =ma, (21)
F-F = (22)
EnsZ = P (23)

Trong do, a, 1a gia toc phap tuyén (hay
con goi 1a gia tc hudng tam), a; 1a gia tdc
tiép tuyén. Biéu thirc (23) chi cho ta truong
hop gi6i han dudi dé hé “nguoi — xe”
khoéng bi roi. Vay, diéu kién an toan 1a luc
hudng 1én 16n hon hodc bing luc hudng
xubng, tirc 1a:

N (24)

Ma lyc ma sat trugt khi vat dang
chuyén dong thi bang hé s ma sat trugt k
clia mit tiép xac nhan v6i phan luc phap
tuyén. nén:

F ,=k.N (25)

Tt biéu thire (21), (24) va (25), ta co:
2
.
k.ma >P =k .m—2=m.g
t n t R

Sy /% (26)

Vay, van toc cua h¢ “ngudi — xe” 16n

. R ,
hon hoac bang gia tri ’k_g thi né chuyén

dong duoc trén vach dung.
hé luc F,P, F F N

Ta thiy rang, o
khong dong quy tai O nén trong luc P o xu
hudng kéo hé “ngudi — xe” xudng, l1am cho
hé bi nghiéng. Tuy nhién, nho c6 bao toan
mo men dong luong, tuc 1a bao toan phuong
clia véc to van toc goc @ nén truc quay duoc
gitr thang dimg khi hé chuyén dong.

Vay, hé “ngudi — xe” chay duoc trén
vach ding 1a nho hé c6 bao toan mdé men
dong luong va luc ay h¢ phai ¢6 van toc du

’R .
16n hon gia tri k_g de tao ra lyc ly tam du
t
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16n, tir d6 tao ra luc ma sat du 1om va théng
duogc trong lugng cia hé, gitt cho hé khong
bi roi xuong.

6.3. H¢ ngwoi va xe chay dudi bé lom
cua mdt cong

Hinh 16

Tai vi tri hé “nguoi — xe” 1én dinh cao
nhat ciia mat cong thi nd chiu tdc dung cua
trong lycP va phan luc N (lycN dung
bf?mg luc ly tam ép sat hé vao tran bé 10m),
cac luc ndy déu hudng xudng va ciing chiéu
Ox nhu hinh 16 (hé con chiu tac dung cua cac
luc khac, nhung khong lién quan, ta khong

Ngo Bao
P+N=ma, (27)
Chiéu biéu thirc (27) 1én truc OX ta co:

N:man—P

Dé hé “ngudi — xe” chay dugc qua
dinh bé 10m va khong roi xuong thi hé con
6 luc ép vao tran cua dinh do, tirc la:
2
v
N>20=>ma 2P =>m—=>mg
" R

ev2Rg (28)

Vay, h¢ “ngudi — xe” cd van tdc 16m
hon hoac b.':fmg gia tri «/Rg thi hé c6 luc ly
tam du lon, ép sat hé vao trAn bé 16m cua
mat cong va vuot qua dugc mat cong do.

*

Nhimng phan giai thich 13 nhiing bai
toan thuc té, rat thiét thuc, c6 thé dung lam
tai liéu cho giang day & mon vat ly va mon
co hoc.

xét). Ap dung dinh luat IT Newton, ta co:
APPLICATION OF MECHANICAL KNOWLEDGE TO EXPLAIN
INTERESTING PHENOMENA IN LIFE

Ngo Bao
ABSTRACT

This article uses the knowledge of classical mechanics courses to explain rigorously
quantitative and qualitative interesting phenomena in life. Applying the law of conservation
of angular momentum or the principle of gyroscope to explain why | can ride a bike , why
we can play circus motorcycles.Applicable law I, 11 Newton to explain why we can put the
eggs upright on top chopstick, why do people have to tilt the road at the bend location.

Apply the law of conservation of momentum and the law of I, 11l Newton to explain why
airplanes can fly. Apply the law of universal gravitation and the laws of Il, I11 Newton to
explain why the tide may have occurred.
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