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LOI NOI PAU

Cudn gido trinh co hoc dai cuong nay dugc soan theo chuong trinh khung cua bd giao
duc va ddo tao, bao gom cac bai giang da dugc giang day cho sinh vién Khoa Vat Ly cua
Truong Pai Hoc Su Pham thanh phé H6 Chi Minh trong nhiéu nim qua.

Nhu ching ta da biét, co hoc dai cuong 1a phan Vat Ly dai cuong nham khao sat cac
dang chuyén dong ctia vt chat thuong xuyén duoc nghién ctru trong Vat Ly hoc dai cuong
nhu mon nhi¢t phan tir, mon dién hoc, mén quang hoc, mon Vat Ly nguyén tr va hat nhan,
mon thién van... Vi vay, co hoc co thé dugc coi 1a mon hoc m& dau dé budce vao qua trinh
nghién ctru cac hién tugng Vat Ly xay ra trong thé gidi vi mo va vi mo.

Dé ndm bat duoc ndi dung ciia gido trinh yéu cdu ngudi doc phai ¢ mot it kién thic co
ban vé toan nhu giai tich vecto, phuong trinh vi phan, phép tinh tich phan.

‘Tuy giao trinh co hoc dai cuong nay da duoc giang day nhleu nam cho sinh vién, tac gia
da cb gang chon loc nhiing phan kién thirc va c¢b ging sap xép cac chuong sao cho hop ly
nhét dé co su ké thira gitra kién thirc co hoc da duogc giang day ¢ phd thong va chuan bi cho
sinh vién tlep tuc hoc hoc phéan co hoc 1y thuyet nhung c6 thé con nhiéu thiéu sot, chua hop
ly. Tac gia rat mong nhan dugc nhiéu y kién déng gop va phé binh cua doc gia ké ky tai ban
gia trinh s€ hoan chinh hon.

Tac gia chan thanh cam on sy cOng tac cua giang vién Lé Tran Thé Duy.

TAC GIA.



CHUONG I
PONG HQC

I- PONG HOC CHAT DIEM

1. Chuyén ddng ciia chit diém:

DPong hoc 1a phan co hoc nghién ciru sy doi chuyén vi tri gitta cac vat thé trong khong
gian ma khong cht y t&i nguyén nhén sinh ra va lam bién do6i chuyén doi ay. Mot vat ma kich
thude co the bd qua khi nghién ctru chuyén dong cuia n6 goi la chat diém.

a. Hé quy chiéu:

Mot vat hay mdt hé vat chuyén dong trong khong gian thi tai mot thoi diém nao d6 vi tri
cua chung co thé duoc xac dinh so v&i mot vat hay mot hé vat khac dung lam mbec. Vat hay
hé vat dung lam mdc duoc goi 1a hé quy chiéu. Khi thay doi hé quy chiéu thi tinh chat chuyén
dong cua vat ciing thay doi theo.

Chuyén dong don gian nhit cia chat diém la chuyen

dong trén duong thang, vi tri cta tai mdi thoi diém no 4z

duoc x4c dinh bang khoang cach x tir chat diém d6 dén z|

mot diém O duge chon 1am gdc toa do. Truong hop tong S

quat, chat diém chuyen dong trong khong gian, vi tri cua Sy M

n6 tai mdi thoi diém dbi voi hé quy chiéu gom mot hé toa
dd vudng gdc Oxyz— goi 1a hé truc toa do Descartes. Khi
do vi tri cua chat diém M duogc xéc dinh bang 3 toa d0 x, vy,
Z. ‘N

X
W
y
Oxyz (h.1.1)

z X

Ta né6i chat diém M c6 3 bac tu do.
b. Phuong trinh chuyén dong:
Dbi voi chit diém chuyén dong trén dudng thing, toa do cta né bién thién theo thoi
gian t:
x=f(t)
goi 1a phuong trinh chuyén dong, né cho biét vi tri cta chat diém ¢ mdi thoi diém.

Chat diém chuyén dong trong khong gian d6i v6i hé qui chiéu Descartes thi phuong
trinh chuyén dong ctia hé gdm ba phuong trinh:

x=f(t)
y=g(®
z=h(t)
Nhu vay ching ta da phén tich chuyén dong cua chat diém trong khong gian bang ba
chuyén dong thang trén ba truc Ox, Oy, Oz.



Goi i,j,k 1a ba vecto don vi trén truc Ox, Oy, Oz. vi tri M ¢6 thé duoc xac dinh br:ing
vecto:

_—

T=0M =x;+yj+zf<=f(t)
T 12 vectd tia cla chat diém.

Khi khwr t trong cac phuong trinh chuyén dong ta dugc phuong trinh F(x,y,z)=0 goi la
phuong trinh quy dao, cho ta biét dang cua qui dao cua chat diém.

Vi tri ctia chat diém c6 thé duoc xac dinh bang phuong trinh hoanh dé cong:
S=s(t).
2. Van toc:

a. Van tdc trong chuyén dong thang: Quy dao 1a dudng thing.

X O M; M X
t1 t g
(h.1.2)

e Vecto vén tdc trung binh:

Vo _OM:-OM: _MM,
t,—t, At

Biéu thirc giai tich:

e Vecto vén toc tirc thoi:

= M
=limV,_ = lim ——2,
At—0 At—0 At
Biéu thirc giai tich:
V=IlmV,_ —llmgzd—x.
At—0 A0 At dt

Noéi riéng, néu chon goc hoanh dé x=0 1a vi tri cia chat diém ¢ thoi
diém t=0, thi vi tri ciia chat diém & thoi diém t duoc xac dinh:

x(t) = J;V(t)dt .

b. Van toc trong chuyén dong cong: Quy dao 1a duong cong (C).

e Vecto van tdc trung binh:

S — M

- ' ' t C

Vi = MM _ MM . T ©
t-t At (h.1.4)

Vecto van tdc trung binh co:



- Gia nam trén day MM,
- Chiéutir M dén M",
MM '

- bolon: ——.
At

e Vecto van toc tuc thoi:

V=limV, = lim ™M
At—0 At—0 At

-Phwong va chidu cia V Khi At—0, cat tuyén MM c6 gi6i

han 13 tiép tuyén voi quy dao tai M vaMM ' huéng theo chiéu

chuyén dong nén V cung huéng theo chiéu dy.

-b6 16n cuaV : goi T 1a vecto don vi trén tiép tuyén, ta co:

V=V. T=lim A g MM
At—0 - At A0 MM At
Véi MM'= OM'— OM =S’-S =At
Va lim MM’ _Z
At—0 MM [}
Vay \7=V.T_7’=11m£.ri_7.
At—0 At
suy ra:
V =lim AS = as
At—0 At dt

Ta co: \7=Eﬁ
dt
Nhung
dS:C=MM'=OM -OM'=r - = df .
Vay
— dr - - -
V=—=—Ixi+yj+zk
ax ~ar A
Jdxg, dyg, dzg
dt dt dt
nhu vay V =V, +V +V,
suy ra V2=VI+V]+V;

=1

v

(h.1.6)



3. Gia tbc:

a. Gia toc trong chuyén dong thang:

x M R M . X
> =
t A" t VAR
(h.1.7)
e Gia tbc trung binh:

Vecto gia toc trung binh:

— VW
"ottt At
chiéu xudng x’x ta duoc:
L V-V AV
Tot-t At
o Gia tdc tirc thoi:
Vecto gia tc tirc thoi:
— AV

a=lima_  =lim—
At—0 At—0 At

Chicu xudng tryc x’x:

Néua=0 = Z—\t/ =0 =V =const — chuyén dong thang déu

Néu |a|=const = V =at+V, — chuyén dong thang thay doi déu:

Khi a>0 — chuyén dong nhanh dan déu.

Khi a<0 — chuyén dong cham dan déu.

Néu a = a(t) - chuyén dong thing thay d6i khong déu.
b. Gia toc trong chuyén dong cong:
e Gia tbc trung binh:

Vecto gia tc trung binh:

- V-V W
Tt At
o Gia tdc tirc thoi:
— AV dV 4%



Biéu thurc giai tich cia a:
Ta co:
g . dv . R 2 2. 2
&V _dV, D Vg _dixg dys dzg
dt dt dt dt dt dt dt

bat

dv,  d*x

ax = = —

dt  dt?

W= dv, :ﬁ

Yoodt o dt?

av, d’z

a = = —

©odt dt?

ta thu duoc biéu thirc cta a:

—

- dv AL
a=——=ai+a j+ak
dt

suy ra do 16n cua gia toc:

. 2 2 2
a=,la +aj+a,

c. Gia tbc tiép tuyén; gia toc phap tuyén:

Vecto gia toc trung binh ¢ thé duoc phén tich nhu sau:

AV AV AV
am:—: + —
At At At
nén ta co:
A A AV
a=lim—=1m L+ lim —+

e Khi At —0 thi lin})Tt‘ c6 giGi han 13 vecto nam trén
At—

tiép tuyén voi quy dao tai M va AV, = AV, viy: _ M
AV it
i AV _dV =~ Mai
a0 AL de I
a, dugc goi la vecto gia todc tiép tuyén va . ' R’
AV, R
e Trong khi d6, khi At—0 thi lim—= c6 gifi han I3 \ Ag
A0 At N
vecto vuong goc voi V. (vuong goc véi quy dao) NO
nén duoc goi 1a vecto gia tdc phap tuyén, ki hidu a_, (h.1.9)

va c¢6 do lon la:



R 1a ban kinh cong cua quy dao tai M (ban kinh chinh khuc).
Taco: a = z;t+ z;;
a_ luon ludn hudng vao bé 16m ctia quf dao nén duoc goi 13 gia toc hudng tam.

, -
bJ 16n cua gia toc a :

2 2,
a=,a’ +a :\/[ﬁ\ +(an\

dt ) dt )

Ta c6 thé ching minh gia tdc tiép tuyén va gia téc phap tuyén theo phuwong phéap khac.
G(,)i% la vecto don vi trén tiép tuyén tai M, ta co:

ﬁ:dv_ d(v~) dV = _dT

Y _qvo)-YTvEE
dt dt dt dt

. il_\t, —a, 12 thinh phin clia & trén tip tuyén nén dugc goi 13 gia toc tiép tuyén.

- dT AT
e Ta clng co: — = lim—
dt At—0 At

e AT c6 phudng ciia vectd don vi 7i trén phdp tuyén vdi quy dao tai
Myvaco dd16n AT =TAg~Ag.

Vay:

Do d6 V. dT /dt = V(il_(f . duoc goi 1a gia tdc phéap tuyén,

6 do16n a =v. 99
dt o
AS |
Nhung Ag = o nén ta suy ra: (h.1.10)
do A@ 1 AS V

— L =lim——=—
dt A0 At A0 R' At R



suy ra:

4. Chuyén dong thing:
a. Chuyén dong thang déu:

La chuyén dong c6 quy dao 1a duong thang, van toc khong dbi. phuong trinh chuyén
dong c6 dang:

dx = V.dt,
t
X = f Vdt + x,.
to
Néu chon t;=0 khi x=x,, ta s& co:
x=V.t+ X0.
b. Chuyén dong thang thay d6i déu:
La chuyén dong c6 quy dao 1a dudng thing, gia toc co do 1on khong ddi. Van toc thay
doi theo thoi gian ¢ dang:

t
V= [a.dt+ V.
to

Chon ti=0 khi V=V =van tdc ban dau, ta co:
V=at+V,
Phuong trinh chuyén dong:
dx = V.dt,

x = [(at+V,)dt+x,

ct—_

1
:Ea‘[2 + Vot +x,

Ta ciing c6 thé thanh lap cong thic tinh van téc doc lap véi thoi gian:
V2 -V =2a(x—x,).
Dic tinh khac cua chuyén dong thang thay d6i déu 1a nhimng quing duong di dugc lién
tiép trong nhitng khoang thoi gian 6 bing nhau hop thanh c4p s6 cong véi cong sai r=a 6>,
- Chuyén dong nhanh dan déu khi tri sd tuyét dbi ciia van tdc ting dan theo thoi gian, tirc

—

V? tang khi t tdng, vay:

- .
d\i >0:>2V‘il—\t/>o = Vi>0.




Suy ra a cung chiéu véi V.
- Chuyén dong cham dan déu khi V2 giam khi t ting, vay:

. .
dt<ayjzv%%<o = Vi<0.

— . >
Suy ra angugc chiéu véi VvV .

5. Chuyén dong tron:

Chuyén dong tron 1a chuyén dong c6 quy dao 1a mot
duong tron.

Phuong trinh chuyén dong co thé duoc xac dinh theo
hoanh d¢ cong S=f(t) hay hoanh d¢ gocd =g(t), gitta S, 8
va ban kinh R cua quy dao c6 hé thirc lién h¢: S=R1L.

e Van tbc dai VZ?’—? c6 phuong tiép tuyén voi

: Y (h.1.11)
duong tron quy dao va van toc goc o = R
o Giatoc dai a=a+a, voi:
d 28

- Do 16n ciia gia toc tiép tuyén: a, = — = —
' s PRV & =4 ~ e
7 r 2
- D0 16n cua gia toc phap tuyén: a, = - Ro’.
C Ay, d d’e
e Giatbc goc: 0'=—2 = :
dt dt

Vian tdc gocw dugc biéu dién bang mot vecto co phuong vudng goc voi mit phang quy
dao va co chiéu dugc xac dinh theo qui tac cai van nut chai, hay dugc xéc dinh bang h¢ thuc:

V=oAT=[07]

. A r Y d <\ 7. A A r — \ A A \ s A
Vecto gia toc goc 0" = d—? cung phuong véi vecto van toc goc ® va néu 8" cung chiéu

v6i vecto van toc goc & thi chit diém chuyén dong tron nhanh dan déu.
a. Chuyén dong tron déu:

o =const, V=R.o =const, S=V.t + S,

V2

=w.t+t 0y 0"=0,a,=0, ah=R =R.0”

b. Chuyén dong tron thay dbi déu:

0"=const , ©=0"t+w,,



II- DPONG HOC VAT RAN :

1. Chuyén ddng tinh tién:

Trong co hoc, nguoi ta dinh nghia vét ran 13 vat ma vi tri
tuong doi gilra cac bd phén cua n6 khong thay do6i trong qua
trinh chuyen dong. Trong chuyen dong tinh tién cta vat ran thi
duong thang nbi hai diém bat ky ctia vat rin ludn song song voi
chinh n6. Mot vat ran chuyén dong tinh tién thi cac diém cua nd
ludn co clng vecto véan tdc va vach nén nhitng quy dao c6 hinh
dang nhu nhau, quy dao nay chi dich di so véi quy dao khac.
That vay, giita cac vecto tia r,r, cia hai diém xac dinh bat ky

cuia vat ran ludn c6 hé thuc: (h.1.12)

L,=T1+C, ¢ =const.
Do d6, van toc cua hai diém ay ¢ moi thoi diém 1a nhu nhau:
vodn_dn

dt dt

Tur day, ta cling suy ra dugc gia toc cia moi di€m cua vat ran chuyén dong tinh tién 1a
giong nhau.

2. Chuyén dong quay ciia vit rin:
a. Vat ran chuyén dong quay quanh mot tryc:

Trong chuyén dong quay quanh mot truc A, cac diém M khac nhau cta vat vach nén
nhiing duong tron nam trong nhiing mat phing vudng goc véi truc quay. Khi vat quay quanh
A mot goc ¢ thi cac diém M cua vat rin cling quay mdt goc o:

¢ = o(t).

Trong thoi gian dt, vat quay mot goc do, thi M vach nén mot cung:
dS=r.do (r 1a khoang cach tir M dén tryc quay).

Vay van toc cua M:

_ds__do
dt  dt

d Coge R 1N A X s s P
0= d—(P chung cho moi di€ém goi la van tdc goc cua vat ran.
t

(h.1.13)



Vay van toc dai ctamoi diemM: V=r. o .

Trong chuyén dong quay déu, vén tdc goc @ = const nén chu ky ciia chuyén dong quay
la:

T=2%,
)

Tom lai, chuyén dong quay cua vat ran quanh mdt truc duogc dac trung béng:
—Truc quay
—Chiéu quay

—P0 I6n clia van tdc géc o

Nhu vay, chuyén dong quay cua vat ran quanh mét truc cé thé dac trung bang vecto van
toc goc @, co6 do 16n 1a o, phuong 1a truc quay va chiéu cuaw 1a chiéu tién cua cai van nuat
chai khi van cai nuat chai dat trén tryuc quay quay theo chi€u quay cta vat ran.

Néu ta biéu dién cac dai luong nhu hinh v& thi cac vecto V,a,r ¢6 thé duoc trinh bay
dudi dang tich hitu hudng:

V =[o,1].

Lay dao ham cua V theo thoi gian, ta c¢6 vecto gia tdc:
_ dV _[d® .| [. df
d=—n=|—,T |+| O,— |.

dt dt dt

A a \ <A e LA < A
e Néu o cung chiéu vdi e thi vat ran quay nhanh dan.

4 @ c A re v A < A A
e Néu m nguoc chicu voiw thi vat ran quay chdm dan.

Gia toc cua M c¢6 thé duoc viét:

- +d,
— —dr — -
a,=|o,—|0— |do -| .— |—dr
Vo1 d a=|—-.r|vaa =l o—
B dt dt
a, c6 phuong cla V dugc goi 13 gia tc quay, chinh Ia gia t0c tiép tuyén co do 16n:
dv
a,=—.
dt

a, hudng vao truc quay, dugc goi 1a gia toc hudng truc, chinh 1a gia tbc hudng tam, c6 do 16n:

V2

a .
r

n



b. Vit ran quay bat ky quanh mot diém cd dinh:

Xet truong hop vat rin quay bat ky quanh mot diém O c6 dinh nao d6, thi mot diém M
ctia vt ran vach nén mot dudng cong trén mat cau tm O, ban kinh r = OM. Trong thoi gian

nhodt, M dich chuyén c6 d6 doi nho dS .

C6 thé coiG 1a mot cung phang vo clng bé trén duong tron 16n cia mat cau, di qua vi tri
cua M. Nhu vay, trong khodng thot gian vo cung bé co thé coi chuyén dong cia M cua vat
ran nhu chuyén dong quay quanh mét truc A nao dé qua O véi van tée goc &, duge xac dinh
bing hé thic:

dr - [5) 7

Trong truong hop tong quat, & mdi thoi diém khac nhau, vecto & khdc nhau vé d9 16n ,

phuong, chiéu va vectd gia toc goc (:1—(:) khong con cling phuong véi vectd vén toc géc & nita. Do d6, & mdi thoi

diémt, truc quay A qua O c¢6 mot phuong riéng nén goi A 13 truc quay tic thoi.
3. Chuyén ddng bat Ky ciia vit rin:

Xet mot vat rin chuyen dong bat ky, ta cha y t6i chuyén dong ciia hai diém M va N bat
ky ctia vat ran. Chon mot diém O bat ky 1am gdc, ta co:
OM =ON +NM

R=R,+T.

Lay dao ham hai vé theo thoi gian:

dR dR, dr
— = +—. R
de dt dt 0
'R 9 I — , R
T c0 do 16n khong doi nhung cd phuong thay d6i, néu ta goi @ 1a van téc quay O
cua M quanh tryc quay tuc thoi qua N, ta co: (h.1.15)
dr . .
@
Vay
V = VO + [Eo,f] .

Piém M dugc chon bét ky trong vat ran, nén moi diém trong vat ran tai thoi diém t déu
c¢6 chuyén dong glong hét M, tirc chuyén dong ctia toan thé vat ran. Vay mot chuyén dong bt
ky ctia vat ran c6 thé duoc phan tich thanh hai chuyén dong dong thoi:

- Chuyén dong tinh tién voi van tdc VO ctia mot diém bat ky N (N duogc goi 1a diém co ban).
- Chuyén dong quay quanh tryc tirc thoi A qua N.

Ta cling can luu y rang, van toc tinh tienV, phu thudc vao diém N chon lam diém co

ban, va vén toc quay ® khong phu thudc vao su chon lya nay.

That vay, néu ta chon M lam diém co ban thi ta van c6:



—_—

ON=0OM +MN,
dR, dR df

dt dt dt’

V=Vo-[e,7]=Vo+[o-7].

Biéu thuc nay cho ta théy, néu chon M 1am diém co ban, thi chuyén dong cua vat ran co
thé xem 1a gdm mot chuyén dong tinh tién véi van téc V , va mot chuyén dong quay quanh
truc quay ttrc thoi véi van toc goc nhu cli (nhu trueong hop N 1a diém co ban).

Pé hinh dung, ta xét hai vi du sau:

Mot vat ran det trugt trong mat phang tir vi tri © sang®  (h.1.16):

- Néu chon N 1am diém co ban thi dau tién ta tinh tién vat tir © sang ®@sau d6 quay quanh N
mot goce dé dén vi tri @.

- Néu chon M 1am diém co ban thi dau tién ta tinh tién vat tr © sang @ dé M dén vi tri cubi
cua no, sau d6 quay vat quanh M mét goc ¢ nhu cii dé dua vat trd veé vi tri @.

e Vat c6 dang hinh tron chuyén dong trong mat phang. Gia st hinh tron lan khong truot
trén duong thang tr vi tri @ dén vi tri @. Tam N vach duong thang song song véi duong
thang xy.

Diém M trén duong tron vach nén mot dudng xycldit tir Dsang @.
Hinh tron c6 thé dong thoi tham gia vao hai chuyén dong.

- Néu chon N lam diém co ban, ta tinh tién hinh tron tir @ sang @ 10l quay hinh
tron quanh N mdt géc o.

x M y
(h.1.17)

- Néu chon M lam diém co ban, ta tinh tién hinh tron dén ® xong quay hinh tron
quanh M mot goc o.

‘



CHUONG II
PONG LUC HQC CHAT PIEM
CAC PINH LUAT BAO TOAN

I- PONG LUC HOC CHAT DIEM:

1. Cac dinh luit dong luc hoc ciia Newton:

Pong luc hoc 1a mot phan ciia co hoc nham nghién ciru su chuyén doi vi tri cua cac vat
thé trong khong gian ¢6 chu y dén nguyén nhén sinh ra va 1am bién d6i chuyén doi 4y. Trong
co hoc ¢b dién, moi su bién d6i vi tri, twong tac clia cac vat thé déu tuan theo cac dinh luat
cua Newton.

a. Pinh luat Newton thir nhét(dinh luat I Newton):

Mot vat néu khong chiu sy tac dung nao tir bén ngoai thi chi c6 thé ding yén hodc
chuyén dong thang déu.

Dinh luat I Newton cho ta biét tinh bao toan trang thai chuyén dong cua vat, tinh chét éy
dugc goi 1a quan tinh, nén dinh luat I Newton con dugc goi la nguyén ly quén tinh.

Mot sb vi du minh hoa:

e Nguoi di bg chan bi vudng hon d4, do quén tinh than ngudi nhao t6i phia trude.
o O t0 18 trai, nguoi ngdi trong 6 t6 nghiéng vé phia phai va nguoc lai, 6 to ting toc
hay dung lai dot ngot, nguoi trong 6 to ngad ve sau hay ve trudce xe.
b. Dinh luat Newton thtr hai(Pinh luat II Newton):

Pinh luat nay ndéi 1én mbi lién hé gitrta lyc tac dung, gia tbe va khoi luong cua chét
diém:

Khi mdt vat chiu tdc dung do nguyén nhan tir bén ngoai dugc dic trung bﬁng mot dai
luong vat 1y F, goi la lucF, luc F lam thay ddi chuyén dong cua vat, nghia 1a vat thu gia
tbca, gia toc a con phu thudc vao tinh chat cta vat dé goi 1a khai lugng m.

Dinh luat Newton thir hai: Mot vat c6 khoi luong m chiu tac dung ciia moét luc F , vatsé
chuyén dong véi gia tbc a, a cung phuong chiéu véi F va c¢6 do 16n ty 1¢ thuan véi F va ty
1€ nghich véi m:

iok .
m

Trong h¢ SI (MKS, CGS) tacok=1.

Vay F =ma
c¢. Pinh luat Newton thir ba(dinh luat III Newton):

Khi vat A tac dung 1én vat B mét luc El thi vat B s€ tdc dung 1€n vat A mot luc IEZ cung
phuong, nguoc chidu va co do 16n biang nhau:

+E =0.

’TJl



F, 12 lyc tic dung, F, 13 Iyc phan tdc dung. Hai lyc ndy xuit hién ctng lac. Dinh luat Newton thir
ba nay con dugc goi 1a nguyén 1y tdc dung va phan tac dung.
d. DPinh luat van vat hép dan cua Newton:

Hai vat A va B c6 khéi lugng my va mg dat céch’ nhau mff)t khoang r‘thi chﬁng tac dung
1én nhau nhitng luc F, vaF, c6 phuong la phuong noi hai diem AB, chiéu la chiéu cua luc
hut va c6 do 16n bang nhau:
m,.my

r2

F,=F,=F=G.

G 13 hang s6 hap din vii try (hing s6 Cavendish):

_ -11 Nm?>
G =6,67.10 Agz

Truong hop A 1a Trai Dat c6 khoi lugng M, vat B c6 khoi lugng m & d6 cao h s& chiu
suc hut cua Trai Dat:
M.m
'(R+h)2 ’

F luc d6 goi gﬁn ding 1a trong lyc P, dudi tac dung cua P, vat roi c6 gia tde g, theo dinh
luat II Newton:

_ GM
(R+h)2

(g duoc goi 1a gia tdc trong trudng).

Ban kinh Trai Pat R~ 6,37.10°m va M ~6.10*, do d6, & mat dt h=0:

gz9,81f%2.

2. Nguyén ly twong ddi Galilée- Lirc quén tinh:
a. Chuyén dong twong ddi- Hé qui chiéu twong dbi:

Trong khi nghién ctru chuyén dong ctia mot vat, chiing ta phai chon nhiing vat khac lam
mdc. ‘Tap hop nhimg vat khac nady ma ta qui woc la dung yén va xac dinh vi tri cta vat
chuyén dong twong ddi véi vat dung yén lam thanh hé qui chiéu. Sy chuyén dong hay ding
yén ciia mdt vat co tinh tuwong ddi, vi néu chon hé qui chiéu khac nhau thi chung ta s€ nhin
thiy chuyén dong cia mot vt khac nhau.

Chang han, trong mdt toa tau chuyén dong thang deu c6 mot vat nao do roi tir tran
xudng. Nguoi hanh khach trén toa tau, trong hé qui chiéu gin véi toa tau, nhin thdy vat roi
theo duong thang. Trong luc d6, ddi véi nguoi ding dudi mit duong, hién tuong xdy ra trong
hé qui chiéu gin véi mat dat, s& thdy vat roi theo dudng cong.



Hé qui chiéu gin lién véi vat 1am mdc qui udc dung yén, dugc chon dé nghién ciru
chuyen dong la hoan toan tuy y. Nguoi ta goi nhitng hé qui chiéu ¢6 dinh 1a hé qui chiéu
tuyét ddi, va hé qui chiéu chuyen dong dbi voi hé qui chiéu ¢ dinh 1a hé qui chiéu tuong d6i.
Tu do, ta cing qui udc dugc rang chuyen dong doi véi hé qui chiéu ¢6 dinh 1a chuyén dong
tuyét ddi, con d6i véi hé qui chiéu chuyen dong 1a tuong ddi. Ta chi xét cac hé qui chiéu
tuong d6i co chuyén dong tinh tién so voi hé qui chiéu tuyét d6i. Nguoi ta thuong chon hé
toa do vudng goc Oxyz gan lién voi hé qui chiéu cb dinh (tuyét dbi) va O’x’y’z’ gin lién voi
hé qui chiéu twong dbi.

A
Ta co: z M
L z
OM=00"+0"'M. .
T , .
Lay dao ham hai vé: 0o Y,
. . x’
dOM_dOO'+dO'M 0 y,
dt dt dt
vV X (h.2.1)

V,=V,+V_.

a [

— . A A’ A A/' M
V, : vin toc tuyet doi %)Xyz.

oA ~X Ao M
V., : van toc tudng doi %),X.y ;
V. : van toc theo (Van toc clia O'x'y'z' i véi Oxyz).

Lay dao ham V, theo t:

d\73_d\7€+dV:
dt  dt o dt
hay a,=a,+a,,

trong do:
a_ : 12 gia tc tuyét doi.
a_: 12 gia toc tong doi.
a, : Ia gia toc theo.

b. Lwe quan tinh:

Tur hé thirc a, =a_ +a, , nhan hai vé v6i khoi lugng m cua vt ta thu duogc:

ma, =ma,—ma, .
Trong d6, F =ma, la luc Newton tac dung 1én vat.
FTt = —ma‘e goi la lyc quan tinh.

Ban chat cua luc quan tinh khac vdi lyc Newton, né khong do mot vat nao khéc tac
dung 1én vat dang nghién ctru ma don thuan chi do sy chuyén dong co gia tdc cta hé qui
chiéu twong ddi gy ra cho vat. Luc quan tinh bao gio ciing cing phuong va nguoc chiéu véi
gia tdc theo ctia hé qui chiéu tuong doi. Vay:



=F+F,.

Pay la dinh luat I Newton trong chuyén dong tuong d6i. Can luu y thém rang, cac luc
quén tinh 1a Iyc that sy, tdc dung thuc sy trong hé qui chiéu khdng quén tinh, ching chi khéc
luc thuong 1a khong c6 phan lyc ma thoi.

Sau déy ta xét tac dung cua luc quan tinh anh huéng dén trong luong thuc té ctia nguoi
di trong thang may, khi thang may di 1én hodc di xudng. Ta chon chiéu duong hudng xudng
dudi.

eKhi thang may di 1én nhanh dan, a, hudng 1én, ta co:

€

ma, =F-m.(—a,)=mg+ma, >mg. ’T }l
a

Trong luong thyc té 16n hon trong lugng ban than cua ngudi d6 do
lyc quén tinh Fy.

. . ®
_ Ket qua cling tuong tu cho truong hop thang may di xudng cham /?g\ m
dan (h.2.2a).

eKhi thang may di xuéng nhanh din hay di 1én cham dan,a,

La)(h.z.z) (b)

huéng xudng:
ma, =F-ma, =mg-ma_, <mg.
Vay trong luong thyc té ciia ngudi nho hon trong lugng cta ban than (h.2.2b).
¢. Hé qui chiéu quan tinh- Nguyén ly twong ddi Galilée:
Néu hé qui chiéu twong ddi chuyén dong thang déuG, F; = —m.a_ =0, liic d6 ta cé:
ma, =F+F, =ma, .

Nhu vay, dinh luat II Newton cling nhu cac dinh luat dong luc hoc cua Newton déu
dugc nghiém ding trong cac hé qui chiéu dimg yén va cac hé qui chiéu chuyén dong thing
déu. Nhimng hé qui chiéu nhu vay ciing duoc goi 1a hé qui chiéu quéan tinh. Galilée da phat
biéu két qua trén thanh nguyén 1y, goi 1a nguyén 1y twong dbi Galilée:

Khong thé bang cac thi nghiém co hoc tién hanh trong hé qui chiéu quéan tinh dé biét
rang h¢ qui chiéu dé dang dirng yén hay chuyén dong thang déu.

Noéi cach khac: Moi hé qui chiéu quan tinh déu twong dwong nhau ddi véi cac hién
tuong co hoc.



II- XUNG LUONG VA LUC

1. Pong luwgng- Xung lugng:

Cong thure dinh luat IT Newton duoc viét dudi dang:

ma=F

dv -

ha m—=F
Y dt

v6i khoi lugng m=const, ta c6 thé viét:

i(m\*/) =F.
dt
Pat K=mv: goi la vecto dong lugng cta chét diém.

dK  —
Vay: —=F.
ay at

Suy ra: Pao ham cua vecto dong lwgng ctia chat diém theo thoi gian bang vecto luc tac
dung 1én vat.

Ta con ¢6 thé viét: dK = F.dt.
2

Tir d6 suy ra: Rsz—szE.dt
1

AK =K, —K, : d6 bién thién dong lugng clia chit diém trong khoang thoi gian At tir t1
dén 2.

j :2 F.dt : xung lugng ctia luc tac dung trong khodng thdi gian At do.

Do do, ta c6 thé phat biéu dinh 1y sau, goi 1a dinh 1y dong luvong: Do bién thién dong
lugng cua chat diém trong khoang thoi gian At bang xung lugng cua luc tic dung trong
khoang thoi gian do.

Néu F khong d6i, ta co thé viét:
AK =K, -K, =FAt,
hay: AK =FAt.
2. Pinh luat bio toan dong lugng:
e H¢ co lap:

Mot hé chit diém duogc goi la co 1ap khi gitra cac chét diém chi ton tai luc tuong tac ma
khong c6 mdt ngoai lyc nao tac dung vao hé.

e Phat biéu dinh luat:

Xét mot hé gém hai chét diém m1, m2 c6 dong luong lan luot 1a K ,Kj, dong luong
cua hé la:



Gia sir trong thoi gian At, hai chat diém c6 twong tic 1én nhau, m, tic dung lén m, mot luc
F vd m, tic dunglén m, motlucF, véi F +F, =0 va F,F,, coi nhu khong ddi trong thoi gian
At.
Do bién thién dong lugong cua hai chét diém la:
AK, = F At;
AK, =F, At.

Do bién thién dong lwong cua hé:

E(:AT(I+AK2 =(E+1~?2)At=(3.

Suy ra: K =K, +K, = const .
Suy rong: K=Y K;=cost.

Vay, dong lugng ctia mot h¢ ¢6 1ap duogc bao toan.

Dinh luat bao toan ciing co thé 4p dung dung khi mot hé khong ¢ 1ap nhung hinh chiéu
cua hop lyc tac dung vao hé theo mot phuong nao do triét ti€u, thi dong lugng theo phuong
do cling dugc bao toan.

e Dung dinh luat bao toan dong lwong dé giai thich sy giat 1ui clia sung sau khi ban:

Khéi luong cua sing 14 M, khéi luong cta dan 1a m, sing duoc dat nghiéng theo
phuong ngang mot goc a. Trudce khi ban, trong lugng cua sting va dan déu bi phan luc cta
mat dat triét tiéu. Vay néu bo qua ma sat thi dong luong ctia hé (sing+dan) phai duoc bao
toan.

bong luong cia h¢ trude khi bén: K=0.
Sau khi ban, vién dan c6 van téc V , sung c6 van tde v, dong luong cua hé 1a:
K'=mV+Mv.

Theo dinh luat bao toan dong lugng: K'=K =0.

Chiéu hé thuc vecto xuéng hai truc Ox, Oy:

X

m
v, =——V.cosa ;
M

v, = -y sina.
M
Vay, sau khi ban:
- Stng bj giat lui theo phuong ngang véi van tdc vx.

- Sting bi lun theo phuong thang dimg véi van tdc vy.



