Co hoc 1y thuyét

PHAN I: TINH HQC

Tinh hoc 14 phan nghién ctru trang thai can bang cua vat ran (vat ran tuyét di)
duéi tac dung cua cac luc. Hay néi cach khac tinh hoc 14 phan nghién ctu vé luc va
diéu kién dé vat rin can bang dudi tac dung cua cac luc.

C6 hai bai toan co ban can dugc nghién ciru trong phan nay la:

e Thu gon mot hé luc: La bién di hé lyc tic dung 1én vat thanh mot hé lyc
don gian hon.

e Tim diéu kién cin bang: La thiét 1ap cac diéu kién ddi véi hé luc ma
duéi tac dung cia nd vat rin can bang.

Dé giai quyét hai bai toan nay, trong tinh hoc ngudi ta st dung phwong phap
tién dé, 1a phuong phap dua trén cac khai niém co ban va hé tién d&, nho cac suy dién
16gic dé tim cac quy luat cua cac dbi tuong dugc nghién ctu.

Cac khai niém co ban 1a nhitng khai niém nén tang dau tién dé xay dung noi
dung mon hoc, con cac tién dé 1a nhitng ménh dé cong nhan cac tinh chat cua cac khai
niém co ban.
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Chuong 1
CO SO CUA TINH HQC
A.CAC VIiDU
1) Vidul
Mot ndi hoi co trong luong P dugc dat trén hai géi do A va B nhu hinh v€. Hay
xac dinh hé lyc tac dung 1én ndi hoi?

(Hinh a) (Hinh b)
Bai giai
— Chon vat khao sat: noi hoi
~ Giai phong ndi hoi khoi cac mdi lién két: lién két tya tai A va B, thay vao d6
bang cac phan lyc lién ket twong tng N ,, Ny (hinh b)
~ Céc lyc tac dung 1én ndi hoi gom:
+ Luc da cho: trong luc P
+ Céc phan lyc lién két: N,,Ng
- Vay hé luc cin bang tic dung 1én ndi hoi sau khi di giai phong lién két 1a:
(PN, Ng)~0
2) Vidu?2
Mot thanh AB c6 trong lugng P duoc bat ban 18 ¢b dinh tai A va ti 1én bic

tuong co chiéu cao h tai C. Pau B treo vat ning c6 trong luong Q. Hay tim hé luc tac
dung 1én thanh AB?

B
G c Q
A
/. S S S 4 S S S
(Hinh a) (Hinh b)
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Bai gidi
- Chon thanh AB lam véat khao sat
— Giai phong thanh AB khoi cac méi lién két: 1ién két ban 18 tai A, lién két tya tai
C va thay vao d6 bang cac phan lyc lién két twong tng X ,, X5, N, (hinh b)

— Céc lyc that sy tac dung 1én AB gom:

+ Luc da cho: ﬁ,é

+ Céc phan lyc lién két: X ,, X5, Ng
~ Vay hé luc can bang tac dung 1én vat ran sau khi da giai phong khoi cac mdi lién

[

Chu y: Pé don gian bai toan, ta c6 thé biéu dién cac phan lyc lién két truc tiép
trén hinh v& ma khong can phai thém budc vé tach vat khao sat khoi cac mbi lién két.

B. BAI TAP UNG DUNG
1) Baitap1
Mot bong dén ¢o6 trong luong P dugce treo vao tuong nho cac day AB va AC
nghiéng so v&i phuong thang ding cac goc a, B nhu hinh vé. Hay xac dinh hé luc tac
dung 1én bong dén?

2) Bai tap 2
Thanh ddng chat AB c6 trong luong P twa 1én miat cau nhan tai C. Pau A duoc
bat xudng nén nho ban I& ¢ dinh, dau B treo vat ning c6 trong luong Q. Hay xac dinh
hé luc tac dung 1én thanh AB?
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3) Baitap 3
Cho dam AB c6 trong luong P tua trén ban 18 ¢6 dinh tai A, ban 1& di dong tai B
chiu tac dung cua cac luc F, dit tai C, F, dat tai D nhu hinh v&. Hay xé4c dinh hé luc

tac dung 1én dam?
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Chuong 2
THU GON HE LUC VA PIEU KIEN CAN BANG CUA HE LUC

A.CAC Vi DU
l. Cac vi du phan h¢ lye khong gian
1) Vidu 1-\Veé hé lwe khéng gian dong quy Zi -
Cot OA thiang dung duoc giit nho hai diy AB va AC &
tao véi cot goca =30°, goc giira hai mat phang (OAB) va — A
(OAC) la B =60°. Tai dau A cua cot budc hai day vuong

gdc v6i nhau va song song véi cac truc Ox, Oy. Biét luc kéo T 1
mdi day F, =F, =F =200(N). Tim 4p lyc thang dung cua T
cot 1én nén va stc cing cac day AB, AC? B6 qua trong
lugng cot va hai day.

Bai giai

- Nhan xét: Pay 1 bai toan hé lyc khong gian ddng quy tai nit A.

— Chon vat khao sat: Khao sat nit A can bang.

— Chon h¢ truc toa d6 Oxyz nhu hinh v&.

~ Giai phong nut A khoi cac méi lién két: Phan lyc lién két diy AB va BC la
Tao:Tac » PHAN Iyc lién két tya cua cot OA 1énnén 1a R.

- Khi d6, ntit A chiu tac dung cua hé luc khong gian dong quy gom céc luc nhu
Sau:

+ Céc phan lyc lién két: T,5, T, R

+ Céc lyc da cho: F;, F,

- Vay hé luc cén bng tac dung 1én thanh OA 1a: (T,g,Tyc,R,F, F;) ~ 0

— Ap dung diéu kién can bang cho hé luc khong gian dong quy:
n

Fy =Tag-SiNa+T,..Sina.cosf—F =0
i1

S

Fy =Tgc-sinasinf—F, =0

i=1

>

F,=R-Ty.cosa—Tg..cosax =0
i=1
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- Giai hé phuong trinh trén ta thu duoc

F
T, =—(1-cot
A8 sina( 95)
F
Tae=—=—
sinasin B
R= F(l+tg%)cotga
— Thay s6 tinh duoc

T =172(N)>0
T =461(N)>0
R=546(N)>0
- Kétluan: T,g, e, R 6 chiéu nhu hinh v&
- Vay ép luc thang dimg 1én cot 1a R =-R
- Va stic cang cac day AB, AC tuong Ung la:

-

T/'AB = _TAB

—_—
R ——

TAC = _TAC

2) Vidu 2 —-\éhé lwe khéng gian song song
Mot tAm hinh tam giac vudng ddng chit O AB ¢6 trong luong P :lZO(N)
dugc gitt nam ngang boi ba thanh thang ding OO, AA’, BB c6 trong lugng khong
dang ké. Tai diém K dat vat nang co trong luong Q = 240(N ) Hay xac dinh tng luc
trong céac thanh, biét BK' = % AB

Z A

Bai giai

- Nhan xét: Pay la bai toan hé luc khong gian song song
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— Chon vat khao sat: Khao sat s cAn bang cua tim OAB

— Chon hé truc toa dd Oxyz c6 mit phing Oxy song song v&i mat phang O AB’
nhu hinh vé

— Giai phéng tim O AB khoi cac mdi lién két thanh OO, AA', BB’ va thay vao dé
bang cac phan lyc lién két twong ng S_A', g, % :

~ Khi d6, tim O AB' chiu tac dung cua hé luc khong gian song song gdm céc luc
nhu sau:

+ Cac phan luc lién Két: Sj,@,%

+ Cac luc da cho: 5,6

- Ap dung diéu kién can bang dang cho hé luc khong gian song song:
5

ZFiZ =S,+S5+S,-P-Q=0

i=1

ngx(E{):SB.b—Pg_Q%:O

5 —_—
>, (F)= P%+Q%—SA.a=O
i=1

~ Thay s6, giai hé phuong trinh trén ta duoc:
S,=100(N)>0

Sg =220(N)>0

So =40(N)>0

- Kétluan: S,,S;,S, c6 chiéu nhu hinh v&.

—_
'

~ Vay, chiéu cia tmg huc s& nguoc lai: S, =S,
S

3) Vidu 3-\Véh¢ lwe khong gian bit ky
Trén tryc nam ngang dat hai gbi dd A, B c¢6 banh rang C ban kinh r =10(cm)
va banh rang D c6 ban kinh R :1(m); cac kich thudc khac cho trén hinh. Tai banh
rang C dit luc thang dang Q , tai D dat luc nim ngang P c6 tri sb 10(N). Xéc dinh Q

va phan lyc tai A, B khi truc can bang?
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Bai giai
- Khao sét sy can bang cua truc AB
— Chon h¢ truc toa d0 Axyz nhu hinh vé

- Do cac lyc nam trong nhitng mat phang vudng goc vai truc nén tai hai gbi do A
va B, thanh phan phan lyc doc truc s& khong c6 (YA =0,Y; = O) ma chi cé cac

thanh phan: X ,,Z,, X;s,Z;

- Khi d6, ta c6 hé lrc khong gian bat ky tac dung 1én truc AB gom:

+ Céc phan luc lién két: X ,,Z,,X5,Z,
+ Cac luc da cho: 5,6

- Vay hé lyc khong gian can bang tac dung lén truc AB la:

— Ap dung diéu kién can bang cho hé lyc khong gian bat ky:
6

D Fy=X,+Xz+P=0

i1

6

D F,=Z,+Z;+Q=0

i=1

m,(F)=Q.10+2,.100=0

my(ﬁ):Q.r—P.R:O

Mo LDMe I

1]
_

m, (F)=-Xg.100-P.90=0

- Doi R=1(m)=100(cm)

~ Thay s, giai hé phuong trinh trén ta dugc:
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X,=-1(N)<0
Z,=-90(N)<0
Xy =-9(N)<0
Zy =-10(N)<0
Q=100(N)

- Kétluan: X,,Z,,Xg,Z5 co chidu nguoc véi hinh v,

I1. Cac vi du phan hé lyc phang
1) Vidu1l:
Cho cac thanh AC va BC c6 trong lugng khong dang ké lién két véi nhau va véi
twong boi cac ban € tai A, B va C nhu hinh V€. Pau C treo vat nang c6 trong luong P
= 30(N). Hay xac dinh phan lyc cta cac thanh AC va BC:
~ Bang phuong phap hinh hoc?
- Bang phuong phap giai tich?

Hinh b Hinh C

Bai giai
O Phwong phdp hinh hoc
— Khao sét sy can bang cua nut C.
~ Giai phong nut C khoi cac mdi lién két: Lién két thanh AC va BC, thay vao d6
bang cac phan lyc lién két twong wng §1§ c6 chiéu gia thiét nhu hinh v& b.
- Khi d6, nat C chiu tac dung ciia hé lyc phang dong quy gom cac lyc nhu sau:
+ Céc phan lyc lién két thanh: S,S,
+ Trong lugng cua vat nang [
- Vay hé lyc cin bang tac dung lén nat C 1a: (Sj,Sj,E) ~0

— Hé lyc trén 1a hé lyc phang ddng quy.
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- Ap dung quy tic da glac luc: Tai diém A bét ky, chon ty & xich chiéu dai p =10
(Nlcm) ta biéu dién lec [ (trong duong 3cm) bang véc to AB' do P biét trusc ca tri
s6 lan phuong chiéu.

- T A va B dung cac duong thang song song voi cac phuong cua Sﬁl,Sﬁ2 , ching
cit nhau tai C .

- Pé duogc tam giac luc khép kin, ta chon chiéu cua §,§ sao cho phu hop Vvoi
chiéu (quay) cua P. Viy, ta di x4c dinh duoc phuong, chiéu cua Sij dua vao quy
tic tam giac luc khép kin. Chiéu gia str nhu trén 13 ding.

- Do céc canh twong tmg song song nén AABC ddng dang véi AABC

- Tu do, tri sd cua SﬁlSﬁ2 duge xac dinh bang cach dung thudc dé do cac doan
thing BC va AC'

® Phwong phap (idi tich

— Khao sat su can bang cua nit C.

- Giai phéng nut C khoi cac mdi lién két: Lién két thanh AC va BC, thay vao d6
bang cac phan luc lién két tuong tng S,,S, cé chicu gia
thiét nhu hinh vé. S,

- Khi @6, ntt C chiu tac dung cua hé luc phang dong
quy gom cac luc nhu sau: A

+ Céc phan luc lién két thanh: S,S,

+ Trong lugng cua vat nang |_j

-Vay hé lyc can bang tic dung lén nat C la:
(5.5.7) 0

NANNNN\N

~ Hé lyc trén 1a hé lyc phang ddng quy.
— Chon h¢ truc toa d6 Cxy nhu hinh vé.
- Ap dung diéu kién can bang cho hé luc phang ddng quy, ta thiét lap duoc hé

phuong trinh sau:

n
F, =0

=
Zn: Fy =0

i1

S, +S, +P =0 S,.c0860° —S, =0
=
Sy +S,y+P =0 " |s.sin60°—P =0
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S, = 20+/3(N
~ Giai hé phuong trinh trén ta dugc: { (N)

S, =10+/3(N)
- Két luan: do Sy, S,> 0 nén §1’§2 c6 chiéu dung nhu gia thiét.
2) Vidu?2:

Thanh ddng chit AB ning P = 2N treo vao tudng C 7
thang ding nho ban 1& A va day BC. Biét o = 30°. Hay xéc §
dinh phan luc R, tac dung lén ban 16 A va stc cing day
BC?

~ Bang phuong phap hinh hoc?
- Bang phuong phap giai tich? A %

Bai giai
O Phuwong phdp hinh hoc
- Khao st thanh AB can bang
- Lién két: Ban 18 tai A, day BC
— Hé lyc can bang tac dung 1én thanh AB: (E,'Iz,ﬁ) ~0

~ Theo dinh 1y “Ba lyc phang khong song song can bang nhau™: Phwong cua trong
luc P va phan luc 'Iz cit nhau tai O nén phuong cua phan luc FTA cling phai di qua O.

C

ANV ANNANNAARRANRARNNANNY

— Phuong phép giai twong ty vi du 1: Dung AO AB ddng dang v6i AOAB nhu
hinh v¢.
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- Khi d6, trj s6 cac phan lyc Rﬁ;@ duoc bing cach dung thudc do cac doan

thaing AO va OB’ roi nhan vdi ty 1é xich chiéu dai u d3 chon ta duoc két qua sau:
RA = 1( N )
TBC = \/§(N)

~ Strc cang day BC c6 tri 6 Tye=Tge= \/§(N)nhung c¢6 chiéu nguoc véi chiéu

_—
—

cia Toe & Toe = —Tac
® Phwong phap Qidi tich
- Khao sat thanh AB can bang
~ Lién két: Ban 18 tai A, day BC
- Hé luc can bﬁng tac dung lén thanh AB: (R—A,'IE,E) ~0
- Theo dinh Iy “Ba lyc phang khong song song cin bang nhau”: Phuong cua trong

luc P va phan luc 'I; cat nhau tai O nén phuong cua phan lyc Rj; cling phai di qua
O.

C/
4 yA yA
Toc R,
7 sXL"% >
y 0o T
2 YP

VP
— Chon hé truc toa 6 Oxy nhu hinh v&

- Ap dung diéu kién can bang cho hé luc phang ddng quy, ta thiét lap duoc hé
phuong trinh sau:

n

ZFiy:O

i=1

n
F, =0
le " - R+ Tgox + P =0 - R,.c0830° — T..c0860° =0
Ray +Teey +P, =0 |R,.sin30° + T,..5in60° —P =0

R, =1(N)
Tee = \/é(N)

— Két luan: do Ra, Tge> 0 nén céac phan lyc RTJE c6 chiéu ding nhu gia thiét

- Giai h¢ phuong trinh trén ta duogc: {
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~ Sirc cang day BC ¢6 tri $6 The = Tye=~/3(N)nhung c6 chidu nguoc véi chiéu

—_—
—_—

cua -lz: TE‘%C = _TBC
3) Vidu3

Thanh OA ¢6 trong lwong khong dang ké gin vao tudng thiang ding nho ban 1&
O va day BC; dau A chiu tac dung béi luc P nhu hinh v&. Hay xac dinh phan lyc tai O
va strc cang day BC. Biét: OB = 2AB, ¢ =30°?

Hinh a Hinh b

Bai giai
- Chon vat khao sat: Thanh OA
— Chon h¢ truc toa d6 Oxy nhu hinh vé
~ Giai phong thanh OA khoi cac mdi lién két: Lién két ban Ié ¢b dinh tai O, lién
két day B va thay vao d6 bang cac phan lrc lién két tuong tng X—O,Y—O,T' nhu hinh v¢.
~ Khi @6, thanh OA chiu tac dung caa hé luc phang bat ky gom cac luc nhu sau:
+ Céc phan lyc lién két: X,,Y,, T
+ Luc da cho: P
— Vay hé luc can bing tac dung lén thanh OA 1a: (TO,\TO T ,ﬁ) ~0
— Ap dung diéu kién can bang dang 1 cho hé lyc phang bat ky:
Zn:Fix =Xo—Tcosa =0
i=1

Fiy:YO +Tsina—-P=0

i=1

zn:mo(ﬁ)z—PXOA+Tsinaxos =0
i=1

~ Thay s, giai hé phuong trinh trén ta dugc
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T=3pP
XO:%>O
2
P
YO :E>O

- Kétluan: X,,Y, c6 chidu nhu hinh vé
4) Vidu4

Cho dam AB dit trén ban 1& di dong tai A, ban 18 ¢4 dinh tai B va chiu tac dung
cua cac luc Elfz va moé-men ngau luc mnhu hinh v&. Hiy xac dinh cac phan luc tac
dung Ién dam, biét: F, =10(kN),F, =16(kN),m =20(kN.m),a =45°,a=1(m)

v A
Y.
- —_ p— B
AYA Fl m F2
N
A &= — >
! a.C a.Dl aE a |
Bai gidi

— Chon vat khao sat: Khao sat sy can bang cua dam AB
— Chon hé truc toa d6 Axy nhu hinh vé
~ Giai phong dam AB khoi cac méi lién két: Lién két ban I& di dong tai A, lién két
ban 1& cb dinh tai B va thay vao d6 bang cac phan luc lién két twong wng Y—A,X—B,Y—B
nhu hinh vé.
- Khi @6, dam AB chiu tac dung caa hé luc phing bat ky gém céc luc nhu sau:
+ Céc phan lyc lién két: Y,, X;,Yg
+ Cac luc da cho: El,ﬁ, m

— Ap dung diéu kién can bang dang 2 cho hé lyc phang bat ky:

D> Fy=Xg—Fcosa=0
i=1

mA(ﬁ) =—F.a+m-F,sina.3a+Yg.4a=0

mg (F)=-Y,4a+F.3a+m+F,sina.a=0
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— Thay s6, giai hé phuong trinh trén ta dwgc

_50+8\/§
4

Y, (kN)>0

X =8v2(kN)>0

1042442

Yg (kN)>0

- Két luan: Y,, X;,Ys c6 chiéu nhu hinh v&.
5 Vidub5
Dam AB c6 ngam tai A chiu tac dung cia céc luc: Lyc tap trung F =10(kN)
dat tai C nghiéng so voi phuong ngang goc o = 45° ; he lyc phan bd déu
0 = 8(k%) trén doan BD; va mot mémen ngau lyc m = 6(kN .m) nhu hinh vé. Hay

xéc dinh cac phan luc tai ngam A cua dam? Cho a= l(m)

Hinh b

Bai giai
— Chon vat khao sat: Khao sat sy can bang cua dam AB
— Chon hé truc toa d6 Axy nhu hinh vé
~ Giai phong dam AB khoi cac méi lién két: Lién két ngam tai A va thay vao d6
bang cac phan luc lién két twong tng X ,,Y,,m, nhu hinh v&.

— Khi d6, ddm AB chiu tac dung cta hé luc phang bat ky gom céc luc nhu sau:

+ Céc phan lyc lién két: X ,,Y,,m,

+ Céc lyc da cho: E,G(Q =(y.2a),m
- Vay hé luc can béng tac dung 1én dam AB la: (X_,;,\T,;, mA,E,(j, m) ~0

— Ap dung diéu kién can bang dang 1 cho hé lyc phang bat ky:
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n

Fy=X,—F.cosa=0

i=1

-

Fy=Ya—F.sina-Q=0

1=
n

1
ZmA(Ei):mA—Fsina.a—m—Q.Sa:O

i=1

~ Thay s6, giai hé phuong trinh trén ta dugc
X, =5v2(kN)>0
Y, =16+5v2(kN)>0
m, =54+52(kN.m)>0

- Két luan: X,,Y,,m, co chiéu nhu hinh v&.
6) Vidub

Cho tam phang tam giac déu ABC c6 canh 13 a lién két véi tuong nho cac thanh
AD, BE, CK trong luong khong déang ké. Tam phang chiu tac dung cua cac luc
EEZE nhu hinh v€. Hay xac dinh cac phan luc tac dung 1én cac thanh AD, BE, CK;
biét: F, =lOO(kN ); F, = 200(kN ); F = 300(kN )
D

Bai giai
- Khao sat su can bang cua tim phang ABC
- Giai phong tam phang ABC khoi cac mbi lién két: Lién két thanh tai A, B, C va
thay vao do b.'fmg cac phan luc lién két tuong rng S—l, S—Z, S: nhu hinh vé.
— Khi d6, ddm AB chiu tac dung cta hé luc phang bat ky gom céc luc nhu sau:
+ Céc phan lyc lién két: S,S,,S,

+ Céc lyc da cho: F,, F,,F,
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— Ap dung diéu kién can bang dang 3 cho hé luc phiang bt ky:

4 — a a a
;mA(Fi) :—83.5— Fl.E— F3E :0

4 — a a a

> mg (F) =-8,a+8;—+ R +Fp o =0

i=1

>me(F)= Sl.%—sz.%.sin 60° — Fz.%+ FS.% =0

i=1

— Thay s6, giai hé phuong trinh trén ta dwgc
S, =350(kN)>0

S, =300V/3(kN) >0
S;=-400(kN)<0

- Kétluan: S,,S, c6 chiéu nhu hinh v&; S, c6 chiéu ngugc Véi hinh vé.
7) Vidu7
Mo hinh mét cau truc cé trong luong P = 400( N) duoc dit trén duong ray nam
ngang tai A va B, cau vat ning cé trong luong Q =lOO( N) nhu hinh v€. Hay xac dinh
cac phan lyc tac dung 1én cau truc? Biét 2a = 2,5(m);b = 3,5(m)

C

Bai giai

~ Khao sat su can bang cia cau tryc
~ Giai phong cau truc khoi cac méi lién két: Lién két tua tai A, B va thay vao d6
bang cac phan luc lién két tuong tng N,, N, nhu hinh v&,

— Khi @6, cau truc chiu tac dung caa hé luc phang song song gom cac luc nhu sau:
+ Céc phan luc lién két: N,,Ng
+ Cac lyc da cho: 5,6

— Vay h¢ lyc can bang tac dung 1&n ddm AB 1a: (NT,N?,E,G) ~0
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Co hoc 1y thuyét

- Ap dung diéu kién can bang cho hé luc phiang song song:
n
> R, =Ny+N;-P-Q=0
i=1

Zn:mA(ﬁ)z—P.a+ Ng.2a-Q(a+b)=0
i=1

~ Thay s6, giai hé phu:cmg trinh trén ta duoc

~110(N
~390(N
—B

- Két luan: N— ¢6 chiéu nhu hinh v&;
8) Vidu8
Thanh AB co trong lugng P, :160(kN) lién 4a a
két voi tuong nho ban 18 tai A, dau B treo vat nang 4 s, |p |B
Q=200(kN). Bé thanh AB nim ngang, ngudi ta A L= == o
st dung thanh chéng CD c¢6 trong luong [ ]
P, =100(kN ) lién két véi tudng va voi thanh AB _
L A

nho cac ban 18 tai C va D. Hay xéac dinh céc phan
luc tai A va C theo hai phuong phap:

- Hoba ran?
- Téch vat?
Biét a=1(m)
Bai giai
© Phwong phdp héa rin
~ Nhan xét: Pay 1 bai toan hé vat gom 2 thanh AB va CD lién két véi nhau
— C6 thé ap dung phuong phap hoa ran dé giai.
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Co hoc 1y thuyét

— Coi hé vat trén nhu mot vat ran cin bang dudi tac dung caa hé lyc:

- Viét phuong trinh can bang:

SF, = X, + Xc =0

i=1

S

Fy=Ya+Ye—P-P,-Q=0

1

n

- 5
émA(Fi): XC.4a—P17a—P2.2a—Q.5a=O (3)

— Nhu vy, ta c6 4 an sb can tim 1a X ,,Y,, X,Y. nhung chi ¢6 3 phuong trinh.
Do d6, ta phai tich thém 1 vat dé c6 thé viét thém 1 phuong trinh.
- Gia st tach riéng thanh CD:

~ Viét phuong trinh can bang cho thanh CD:
> mp (E,) — X..4a-Y..4a+P,2a=0(4)
i=1

- Kéthop (1),(2).(3),(4) ta c6 hé 4 phuong trinh 4 an:

imA(_i.): XC-4a_P15?a_P2.23—Q.Sa,:O

imD (ﬁ) = Xc-4a_YC.4a+ P2.2a =0

Nguyén Anh Tuin
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—- Thay s6, giai hé phuong trinh trén ta duoc:
X, =—-400(kN)<0
Y,=10(kN)>0

Xc =400(kN)>0

Y. =450(kN)>0

- Kétluan: Y,, X.,Y. c6 chidu nhu hinh v&; X, c6 chiéu ngugc véi hinh vé
® Phwong phap tach vat

- Téch riéng thanh AB va khdo sat sy can béng cua thanh AB dudi tac dung cua hé

y
A 4a YD* a
1 E G1 D B X
A =l > >
mo
YR 7T
~ Viét phuong trinh can bang cho thanh AB:

iF,X_x,ﬁxD_o (1)
>F, =Y, +Y,—P-Q=0 (2)
i=1
zn:mA (E,) =-R.2a+Y,4a-Q5a=0 (3)
i=1

— Tach tiép thanh CD va khao sat sy cin bang cua
thanh CD dudi tac dung caa hé luc:

(Xe e X5 %5,FL) -0

Xp =X
Trong d6: { ~ ° P
Yo =Yp

~ Viét phuong trinh can bang cho thanh CD:
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Co hoc 1y thuyét

Fo=Xo+Xp=0 (4)

IX

=1 11 =]
N

zFiy:YC _Y|I3_Pz:0 (5)
i=1

lemc (F)=-P.2a+ X, 4a-Y,42=0 (5)

~- Thay s6, giai hé 6 phuong trinh trén ta duoc:
X, =—-400(kN)<0
Y,=10(kN)>0

X =400(kN)>0

Yo :450(kN)>0

- Két luan: Y,, X.,Y. c6 chiéu nhu hinh v&; X, c6 chiéu nguoc véi hinh va.
B. CAC BAI TAP TONG HOQP (CO GOI Y LOI GIAI)

1) Baitdp 1

Cho co hé c6 lién két va chiu luc nhu hinh vé&. Bo qua ma sat tai D, E va trong
luong cac vat. Biét a = 0,6m; b = 0,4m; AD = 2BD = 2a; CD = CE = b; M = 160Nm;
Q = 2P; g = 1000N/m. Hiy xac dinh cac phan luc tai D, khép ban 18 E (néu hé can
bang) va ngam A ng véi truong hop caa luc P: P =800N;

Diéu kién can bang caa hé: Phan luc tya: Np = N’p > 0.

Tach hé thanh 2 bd phan va khao sat riéng su can bang cua dam ECD va dam
ADB.

* Céac phan luc lién két tac dung 1én ddm ECD: Xg, Ye, N'p
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* Céac phan luc lién két tac dung 1én dam ED: Xp, Ya, Ma, Np

Trong d6 N’p = Np (ctng do 16n nhung nguogc chiéu).

> m.(E)=0#N,.cos60’2b—M+Pb—F.15b=0 (1)
SE=0e X;-N,sin60°=0 (2)

SFE=0e Y, +P-F+N,.cos60"=0 (3)

Céc phuong trinh can bang cho dam AB:
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Zﬂ :ND.cns?aOO +X, —Q.cns?a()o =04)
ZE — —J\@_).sinBOO +7, +Q.sin30° =0 (5)
> m (F,)=M,+Q.3a—N,2a=0 @)

2
reay N = M P.bb+1,5q.b -

Trwong hop: P = 800N.
Tir (7)tacs: [N, =200N
Tr(2)taco: (X, = 100\/§N
Ter 3)taco: |[¥Yz =—S00N | mp Ye ngroc chiéu da chon
Te @)taco: | X, =(Q—Np)cos30° =7003N
Te (5)taco: |V, = (ND —Q)sin30° = -700N
Tr 6)taco: [M,=N,.2a-0.3a=-2640Nm

= Y, , Msnguoc chiéu da chon.

2) Bai tip 2
Cho co hé nhu hinh v& (hinh 1). Cho: q, ¢, o. Hiy xac dinh cac phan luc lién két tai
AvaC?

2
9 M=q/
pay ;
‘ { £ l‘f/
Huong dén:

Xéc dinh cac phan lyc lién két tai A va C.
- Khao sat sy can bang cua thanh ABC.
- Tu do hoa thanh ABC:
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Ta co:

Q=ql;d=AC.cosa =2/ -cosa
Viét cac phuong trinh can bang cho hé lyc tac dong:
XF, =X, —Nc.sina =0
XF, =Y, -Q+N.cosa =0

S M, (F) =-Qux + M+ Nexd =0

Giai hé phuong trinh (1), (2), (3) ta thu duoc cac két qua:

(2)=>Y,==q/>0
3) Baitap 3
OA = ¢
Cho
a =30 ;M

a. Tim diéu kién cua luc P dé cho hé can bang?

b. Xéac dinh phan luc lién két cua khép truot B 1én con truot B, phan luc cua thanh AB
1én con trugt B, phan luc caa thanh AB va khdp ban 18 O 16n thanh OA.

A
@
M
@ __@4../_
OQ---======= == ==='=q h) —>ﬁ
B T
Nguyén Anh Tuin
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Co hoc 1y thuyét

a. Dung phuong phap tach vat
Thanh AB 1a 1 lién két thanh trong hé.
* Khao sat sy can bang cua thanh OA.

- Tu do hoa thanh OA.
— Thiét 1ap phuong trinh can bang cho thanh OA.
d=/-cosa
IS y
A
M -
¥ \®
)
X X
Ta co:

SF =—X, +R@:@ cosa =0
XF =Yy Ry gsina =0
IM, (F)=M=X, x£=0hay M, (F)=M-R; ;-d=0

M

Xo=—2=0
° ¥
M
=>{R;z= >0
= fcosa
Yo :g‘rana::»o

* Khao sat su can bang cua thanh AB.
- Tu do hoa thanh AB.
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* Khao sat su can bang cta con truot B.

- Tu do hoa con truot B:

- Ta co:
2F=P-R;5cosa=0 1y
ZFY ::NB +Rggsina =0 ____I_?_@_l'_@_l' _______ MB
EM; (F)=M; =0
———————————————— =i >
Mg =0 | p /X
=4{N —M‘rana>0 N
o= Vv Ng
P=M>0
4
b. Xac dinh:
*  Phan lyc cua khop trugt B tac dung 1én con truot B 1a:
Mg =0
N5 zgtana’

* Phan lyc cua thanh AB tac dung 1én con trugt B 1a:
M

R@:@ = R@:@ = ;7 = R@:@
ECOSd

*  Phan lyc cia thanh AB tac dung 1én thanh OA la:

M
R@:@ = R@ @

= fcosa

* Phan luc cua khép ban 18 ¢b dinh O tac dung 1én thanh OA la:

XO:?

Yo=—tana

4) Bai tip 4
Cho co hé nhu hinh v&. Cho: q, /.
Hay xé4c dinh cac phan lyc lién két tai A, C va E.
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I I
Huwéng dédn:
Xéc dinh cac phan lyc lién két trong hé
* Khao sat sy can bang caa khung phang ABC (hinh a)
+ Ty do héa khung phang ABC.

+ Viét cac phuong trinh can bang:
Y Fy=—H,+Q-H.=0 (0
>F,=V,-P+V.=0 (2)
_ o (
M, (F) =—Q-E‘—P-£ +He £+V.£=0 (3)
* Khao sat sy can bang cua thanh thang CDE.
+ Tu do hoa thanh thang CDE (hinh b).

+ Viét cac phuong trinh can bang:
Nguyén Anh Tuén 27




Co hoc 1y thuyét

SF=H-H =0 @)
DFE =V +Ve=0 (5
M (F)=M-H, -£+V.-£=0 (6)
* Gidi hé (1, (2), (3), (4), (5), (6) ta thu duoc:
£ £
(3)+(6):—Q-E—P-£+M+2-VC-£=0:>VC=%>0
(6):>HC=§q£>O
D=H, :Q—ch—iqu
(2):>VA=P—VC=%C|£>D
(4)=>H. =H, :%qf:»o
(5) =V =V, =%q£>0

5) Baitdap 5
Cho co hé nhu hinh v& (hinh 1). Cho: q, ¢, o.. Tim diéu kién cia moment M dé
hé can bang. Hiy xéac dinh cac phan luc lién két tai A va C ang véi 2 truong hop cia
moment M nhu sau:

e Truong hop 1: M = q/?
e Truong hop 2: M = 2q/?
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Co hoc 1y thuyét

a. Diéu kién dé hé can bang 1a thanh DE phai can bang hay thanh DE phai tya vao C.
Nghia la N¢ > 0.
* Khao sat sy can bang cua thanh DE.

Ta cé:

EK=2/
2

=M, (F) :P%f—NC.CE—M 0

V6i: CE=EH _ ¢
S o S o
EqJEE—M
o ch2
CE

* Piéu kién dé hé can bang 1a thanh DE phai can bang. Nghia 1a lién két tya tai C
phai ton tai hay N¢ > 0 hay:

%qEE—M:}G@%qEE =M (1)

b. Xac dinh cac phan luc lién két tai A va C ang véi 2 truong hop ciia moment M:
e Truong hop 1: M = q¢?: diéu kién (1) thoa = N¢>0 = Hé cén bang.
Thay M = g¢? vao cong thire tinh Ng, ta co:
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Co hoc 1y thuyét

1
N. =—ql.sina

C
2
* Khao sat sy can bang cua khung ABC:

y
. 3 :
. N., =N, =N..sinx
N —
Qs ’C Ng, =N, =N;.cosa

Ta co:
2F, =X, +Q-Ngsina =0
2F, =Y, —N;cosa=0

— £
=M, (F)=M, ~Q_+(Nesina).L = (N cos )£ =0

=X, =N, sma—Q:%qfsmza—qE<0

1 :
=Y, =N cosa:1q£5m2a >0

2

A .5 A )
=M, 9 (l+55|n2a—sm‘ af):q2 (ESIn2af+cos‘ a)=0
Vi X, < 0 nén chiéu ding cta X, ngugc chiéu da chon.

e Truong hop 2: M = 2q/* = Diéu kién (1) khong théa nén hé khong can biang

= NC =0.
Khao sét lai sy can bang ciaa khung ABC véi N’c = N¢ = 0, ta co:
YF, =X,+Q=0
2 Fiv =Y, =0

_ i
ZMA(FI):MA—Q.E:O
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Co hoc 1y thuyét

= [ Xy =—0f
JYa=0

q¢’

="y

Vi X < 0 nén chiéu dung cua X, nguoc chidu di chon.

C. BAI TAP UNG DUNG

1. Bai tap phan h¢ lwe khong gian
1) Baitip 1l
Tai dinh A cua gia 3 chan AB, AC, AD treo vat nang c6 trong luong
P =100(N). Khoang cach tir A dén dat OA=3(m), d6 dai mdi chan | =10(m); ba

dinh B, C, D tao thanh tam giac déu. Tim luc nén 1én mdi thanh?

2) Bai tip 2
Dé giit vat ndng Q =100( N ) ngudi ta dung xa OA, bét ban I€ tai A va hai day

xich ndim ngang OB, OC bit vao tudng tai B va C nhu hinh v&. Tim stc cing cua xich
va (ng luc cua xa? Biét xa va xich ¢ trong luong khong dang ké, cac goc nghiéng

a = 45°

31
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3) Bai tdp 3
Mot tim phang hinh chit nhat c6 cac canh 1 a :1(m);b :1,5(m). Tam phing
nay duogc dit trén ba diém A, B, C v6i A dit & goc con B va C dit & canh ddi dien A

nhu hinh v&. Hay xac dinh vi tri cua diém B va C dé ba diém A, B, C chiu luc nén nhu
nhau? Biét tim phang co trong luong P = 500( N)

4) Baitgp 4
M6t truc nam ngang c6 hai Pu-li C va D mang dai truyén c6 thé quay trong céac
goi dd tai A va B. Ban kinh cac puli : I, = 20(cm), Iy = 25(cm); khoang cach gitra
cac pu-li voi nhau va véi cac gbi do: a=b= 50(cm);c :lOO(Cm) . Luc cang ¢ pu-li C
nam ngang T, = 2T, :SOO(N); con & pu-li D thi tao véi phuong thang dimg goc

a =30 va T, = 2T,. Hay xac dinh lyc cang Tj va cac phan luc & A, B khi truc can

bang?
a C b
A \ / \ B
== N T It -ee——————= ¢
_Z C —¥\| D
T3
1 —_—
T2 o |
- 1
T4

2. Bai tap phan hé luc phang
1) Baitip 1
Cho dam AB nam ngang gin véi tuong thang dang nho ban 1€ tai A, dau B

duoc treo boi soi day BE chiu tac dung cua cac lyc nhu hinh v€. Hay xac dinh cac
phan lyc tac dung 1én dam?
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Biét: F =12(kN),m=8(kN.m),q, =16(KN/ },&: = 60°, p = 45°,a =1(m)

A C D

¢ /
{ EREEER
2,

2) Bai tdp 2
Xa dong chat AB c6 trong luong P =100(N) duoc giit trong mat phang thing
ding nhu hinh v&. Biét cac goc o =30°, 8 =60°. Bo qua ma sat. Tim phan hyc tai A, B?

3) Bai tap 3
Xac dinh phan luc bé dé caa khung cimg ABCD dudi tac dung cuaa luc F nim
ngang va h¢ luc phan bo theo tam giac ,. Bo qua trong Iuong khung.
Biét F =2(kN),q, =0,2(KN/* ) ,h=3(m),1 =1,5(m)
|

= B C
=
q,
A D
B ----—==== == === o—!
b

4) Baitdp 4
Thanh d6ng chat AB trong lwong P c6 dau A tya trén nén nhan nam ngang, dau
B tya lén miat phang nghiéng voéi phuong nam ngang goc B va duoc giit bai day ludn
qua rong roc C c6 mot dau treo vat nang Q. Bo qua ma sat. Hay xac dinh cac phan lyc
tac dung 1én thanh AB khi thanh cén bang?
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5) Baitip 5
Pé nang mot dam cau nam ngang cé trong luong P = 4200( N ) , nguoi ta dung

ba dy cap AE, BF, CK nhu hinh v&. Biét trong tim cta dam dit tai G; AG = 4 (m),
BG=2(m),BD=1(m).

Hay xac dinh sttc cang cac day?

E F K
A S/ \B c/\&
Eemee———————— ®——— \———+ ————— == —3
Gl- [Ni!
4m 2m \\://
1m| H
6) Bai tdp 6
Xa AB=I|= 3(m) bo qua trong lwong, bat ban 18 tai A, con dau B tua trén con

lan dat trén mat phing nghiéng so voi phuong ngang goc a =30° chiu tac dung cua
hé lyc phan bd déu Qo = 2(k%) trén mot doan a = 2(m) va mot momen ngau lyc

m=3(kN.m). Hay x4c dinh phan luc tai A, B?

9

. /
A P Il
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7) Baitip 7
Mot dam dong chit AB :1,5(m) c6 trong luong P :80(N) duogc dat trén cac
gdi tya tai C va D. Tai mat B treo vat ningQ = ZOO(N), ngoai ra con tac dung vao
dam mot ngau lyc c6 momenm=100(N.m). Cac kich thuéc cho trén hinh v&. Tim

phan luc tai C va D?

=D B
cl| A

| 1m 1m

4m

B
8) Bai 1ap 8

Thanh AB dong chét trong luong P ¢o thé quay quanh A, twa trén thanh CD
cling d6ng chat c6 thé quay quanh E trén dudng thiang ding véi A (E 1a trung diém cua
CD). Biét AB=CD =2I; AE =1 . Tai mat D treo tai trongQ = 2P . Tim goc ¢ giita AB
va phuong thang dang khi hé can bang?

9) Bai tdp 9
Xa AB=4(m)nang 200(N) cé thé quay guanh truc nam ngang A, con dau B
tua trén xaCD =3(m), nang 160(N) duoc d5 tai E va ndi véi tuong nho ban 1& D.
Tai M va N dit hai vat déu ngng80(N ). Céc kich thudc cho trén hinh v&. Tim phan
lyc tai A, B, E, D. Biét AB va CD 1a cac thanh dong chat.
3m ~Im = 1m Im  1Im
I | |
; ® [ J fE
M ¢ 4»E N D
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Co hoc 1y thuyét

10) Bai tidp 10
Thanh ddng chit CD c6 trong luong P duoc treo bai diy DE va twa trén thanh
AB dugc giit bai ban I& O tai trong tdm cta n6 v6i OC =1. Tai F treo vat ning Q. Xac
dinh khoang cach OF = x dé thanh AB cén bang & vi tri nim ngang?
E

X

F o] c
i A
Q
11) Bai tgp 11

Thanh AB va CD lién két v6i nhau va véi twong nho cac ban 18 tai A, C va D.
Dau B treo vat ning c6 trong luong Q = 100( N ) Cac kich thudce cho trén hinh.

A

Y

Hay xac dinh phan luc tai A, C va D?

%A C

L 2m | im

~ OCQV

B w
O

12) Bai tp 12
Cho hai qua cau dong chat O, ¢6 trong luong B, =10(N) va O, c6 trong lugng
P, = 30( N) twa 1én nhau va 1én cic mat phang nghiéng OA, OB tai A, B, C nhu hinh
vé. Hiy xéc dinh goc ¢ tao boi 0,0, va phuong nam ngang, ap luc clia qua cau lén

hai mit phang nghiéng va ap luc git chung? Céac goc khac cho trén hinh.
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13) Bai tdp 13
Cho thang chit A ¢ cAu tao boi hai thanh ddng chat AC va BC bét ban I ¢ C.
DPiau A va B tua trén nén ngang nhin. AC va BC duoc ndi véi nhau bai diy EF. Mot
nguoi co trong lugng Q = 600(N) dang tai vi tri D trén hinh. Hay xac dinh phan luc
tai A, B, C va suc cing diy EF. Biét: AC=BC =1 :3(m) cd cung trong lugng
P=120(N); AE =BF =1(m);CD =0,6(m); =45°. B qua ma sat.
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Chuong 3
BAI TOAN CAN BANG KHI KE PEN MA SAT

A.VIiDU
1) Vidu 1-\é ma sdt truwot
Xéc dinh géc 0 16n nhat dé vat nang m(kg) khong truot, biét hé s6 ma st truot

gitra vat va mat nghiéng la f.

Bai giai
~ Chon vat khao sat: Khao sat su can bang ctia vat nang c6 khéi luong m.
— Chon h¢ truc toa d6 Oxy nhu hinh v&.
- Phan tich Iuc: Vat m chiu tac dung cua cac luc: Trong luc |3, phan luc phap
tuyén N va lyc ma sat truot F.

— Hé lyc can bang tac dung 1én vat khao sat 1a: (ﬁ,ﬁ F) ~0

T ms

~ Ap dung diéu kién can bang

3
> Fy =F,—P.sind=0 _
= @{Fms =mgsiné

3 N =mgcosd
S'F, =N - P.cos0 =0 J
i=1

=f.N
< mgsing < f.mgcoséd
=>tgo< f

2) Vidu 2 —\é ma st lin

Dia tron ddng chat c6 ban kinh R, trong lwong P chiu tac dung cua luc 6 dat tai

~ Pé vat m khong truot: F  <F

ms max

tam O va nghiéng goc & Vvéi phuong nam ngang nhu hinh v&. Biét hé sé ma sat truot 1a
f hé sb ma sat 1an 1a k. Tim tri s6 luc Q dé dia can bang?
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Bai giai

- Khao sat su can bang cua dia tron

— Chon h¢ tryc toa d6 Oxy nhu hinh vé
— Heé lyc can bang tac dung 1én dia tron la: (B,G,N,FT]S, ml)

~ Phuong trinh can bang:

5
> F,=Qcosa—F =0
i=1

5

i=1

i=1

ZFiy:QSina—P+N =0

5
> m; =m, —R.Q.cosa =0

F=Qcosa

N =P-Qsina

m, = RQcosa

- Thay vao diéu kién can bang khéng lan, khong truot:

- Ta nhan duoc:

F.<f.N
m, <k.N

( f.P
< =
cosa + f.sina

) kg

Q< R :Qz

k .
cosa +Esm a

1

- Vay ta c6 diéu kién can bang cua dia tron: Q <min (Ql, Qz) :
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B. CAC BAI TAP TONG HOQP (CO GOI Y LOI GIAI)
1) Baitip1l
a. Cho co hé nhu hinh v& 1. Tim diéu kién dé cho vat khong truot trén mit
nghiéng?

b. Cho co hé nhu hinh 2. Xac dinh lyc cang ciia nhanh day AB Gng voi 2
truong hop:

ftzézo,ﬂ? ftzﬁzo,ST?
bl. Cho: 3 b2. Cho: 3
a < 30° a>30°

(f.: hé sb ma sat truot tinh gitra VAt va mat nghiéng)

Hinh 1 Hinh 2

Huwéng dédn:
a. Khao sat su can bang cua vat A (hinh la)

>F =F. 4 —Psinag =0

2ZF,=N-P.cosa =0

F.=Psneg
—
N=Pcose¢

Hinh 1a

+ Piéu kién dé vat khong truot:

Frst <Fnggn =N = P.sina <f xP.cosa

< tana<f, < a<arctan(f,)
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b. Xac dinh luc cang cua day

b1. a<30°:>tana<tan300=§—f

N —

=
b2. «a>30° :>tana>tan30°—§=f

= Ma sat khong du sire dé gitr vat can bang. Luc cing day s& ton tai lam vat mat kha
nang trugt. Luc nay:

>'F, =T, —Psina+F,,=0; > F, =N-Pcosa =0

N=Pcosa; T, =Psina—F ., =Psina —fN=P(sina —f, cosa)

2) Baitdp 2

Cho co hé nhu hinh vé& (Hinh 1). Biét: Po = Pg = P; R = 2r; f;; a.. Bo qua ma sat
va trong lugng con ldn. Dady mém khong dan c6 khoi lugng rat bé.
a. Tim diéu kién dé con 1in khong truot trén mit nghiéng?
b. Ung véi diéu kién do, hiy xac dinh cac thanh phan phan lyc tai tiép diém I va
lyc cang cua nhanh day DE?
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a. Khao sat su can bang:
> F =Fus + Ty —Pysinag —Psine = 0 (1)
>F, =N, — (P, +P;).cosaz =0 (2)

> M, =P, (r+Rsine)-P;(R-Rsine)-T,2R=0  (3)
Tu (3)= Tng[(l-l—Esina 2(1—51110:]:—(45111& 1)

Tu ()= Fq 2Psma—E(4smaf 1)= [sma”r ]

Tu (2)= N;=2P.cosea
+ Piéu kién dé vat khong truot la:

Fmst < Fmstgh - ft X N

@P[sina +%) <fix2Pcosa

) 1
sine + —

— g
2cosa

b. Céc thanh phan phan lyc tai I:
N, =2Pcosa

. 1
F.o=P|sina+~—
mst ( 4j
+ Luc cdng nhanh day DE:
P, .
T, =—(4sina-1)
4
Chu ¥: Diéu kién dé day khong bi tring 1a:
T, >0 4sina-1>0

: 1
<SSina > —
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C. BAI TAP UNG DUNG
1) Baitap 1l
Thanh AB = 4a c6 trong luong va bé day khong dang ké nim ngang trén hai 6
d5. Luc kéo Q tao v6i phuong ngang mot goc o . Hé s6 ma sat tai hai 6 d& 1a f. Tim
goc o dé thanh khong truot du 5 rat 16n (hién twong ty ham).

2) Baitap 2
Vi gia tri nao cua 6 dé vat ning co trong luong P :10(kN) ding yén trén

mit phiang nghiéng, biét hé sé ma sat truot gitra vat va mit nghiéng 1a f = 0,3. B6 qua
ma sat cia rong roc.

3) Baitip 3
Cho co ciu hai con trrot nhu hinh v&. Con trugt B ¢6 trong luong P, = 100( N )
con trugt C c6 trong lugng P, = 250( N ), luc F =1300( N) tac dung thang dimg vao
khdp A. hay xac dinh:
~ Gia tri nho nhét cua f dé co cau can bang?

— Su truot Xay ra trudc tai B hay C?

P
150cm 75cm
7/
7
5
8 7
o 7
EVT— 7
(&) 7
= /
7
7
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4) Baitap 4
Vit A c6 trong luong P nam trén mat phang
nghiéng géc @ SO V&i phuong nim ngang. Tac dung
1én A mét luc Q 1ap véi phuong nghiéng goc £ nhu
hinh v&. Hé s6 ma sat giira A va mit nghiéng 1a f. Xac
dinh diéu kién cua Q dé A can bang trong hai truong
hop:

- Vat A c6 xu hudng trugt 1én trén?

— Vit A ¢6 xu huéng truot xudng duéi?

5) Bai tap 5

Hai vat A va B ¢6 trong luong lan luot 13 P va Q nam trén hai mit nghiéng vai
phuong ngang cac goc «, f va dugc noi voi nhau bai mot soi day ludn qua rong roc

ma sat khong dang ké. Hay xac dinh ti s6 % khi hé can bang. Biét goc ma sat giita

mat nghiéng véi cac tai trong la ¢

6) Baitap 6
Xac dinh tri s6 luc ngang P tac dung vao xe trong luong G chuyén dong déu
trén duong ray néu trong luong cac banh xe 1a Q, ban kinh R, hé sb ma sat lan gitra
banh xe va duong ray la k, va OA = OB.
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7) Baitap 7
Mot con lan hinh try ban kinh r nang Q
duoc gitr can bang trén mit phing nghiéng so véi A
phuong ngang goéc o nhd soi diy ludn qua rong
roc A c6 mot dAu treo tai trong P. Cho hé sé ma
sat 1an 13 k, hé s6 ma sat truot 1a f. Bo qua ma sat P
Cua rong roc, hay: e

—

~ Xac dinh gi4 tri 16n nhat, nho nhét cua _—
P dé con lan can bang. —“¢
— Gi4 tri bé nhat cua f dé con lan khi
chuyén dong thi lan khong truot?
8) Baitap 8

Vat hinh tru co6 trong luong P, ban kinh R nam trén mat phéng nghiéng goc o
S0 voi phuong ngang. Khéi tru chiu tac dung cua hyc kéo 6 hudng 1én trén va song
song voi mat nghiéng nhu hinh vé&. Biét hé s6 ma sat truot va lan 1a f va k. Tim diéu
kién dé khoi tru:
- Pung yén trén mat nghiéng.

- Lan khong trugt 1én phia trén.

Q
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PHAN II: PONG HOQC
MO PAU

DPong hoc nghién ctru chuyén dong co hoc cua vt thé (chat diém) vé mit hinh
hoc ma khong quan tim dén nguyén nhan giy chuyén dong va bién ddi chuyén dong
cua chung.

Khi vat thé c6 kich thudc rat bé so véi quy dao chuyén dong cia nd hoic co thé
bo qua thi ta coi d6 1a chat diém chuyén dong, goi tat 1a dong diém.

Chuyén dong xay ra trong khong gian c6 tinh twong déi: Cé thé chuyén dong
d6i vai vat nay nhung lai dimg yén di vai vat khac, phu thude vao vt ta Iy 1am mdc
dé theo ddi chuyén dong. Vat Iy 1am mdc duoc goi 1a hé quy chiéu.

Dong hoc nghién citu bén van dé chinh sau day:

e Tim phuong trinh chuyén dong
e Xac dinh quy dao chuyén dong
e Xac dinh van téc chuyén dong
e Xac dinh gia téc chuyén dong

Céac phuong phap duoc dung dé nghién ciu chuyén dong caa chat diém trong
hé quy chicu da xac dinh la: Phuong phap vécto, phuong phap toa do Bé-cac va
phuong phép toa do tu nhién.
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Chuong 4
CHUYEN PONG CUA CHAT PIEM

A.VIiDU
1) Vidul

Cho diém M e mit phang Oxy c6 phuong trinh chuyén dong:
X =a.sin ot
{y =h.cosat
(x, y tinh bang mét; t tinh bang gidy; gia su a, b 1 cac hing s6 duong va a<b)
Hay xac dinh:
~ Phuong trinh quy dao cua diém M

- Van téc, gia tc diém M tai t, = -
@

Bai giai

Bai to4n cho phuong trinh chuyén dong cua chit diém nén ta dung phuong phap
toa d6 Dé-cac dé nghién cuu.

e Dé tim quy dao diém M, ta tim cach khir t trong phuong trinh chuyén dong
2
. X
sin® wt = (—j
a
=
2
cos’wt = (XJ
b

2 2
X_+y_:1

a’ b’
- Vay quy dao diém M 1a dudng E-lip c6 truc bé 1a 2a, truc 16n 1a 2b.

sinwt =

coswt =

Tl< o[

- Cong hai vé cua phuong trinh sau:

o Van téc didm M tai t, = -~
(0

Hinh chiéu van téc tinh theo cong thic:

V, = X=a.0w.coswt

V, =y=-basinot

Van tdc toan phan:

V= \/VXZ +V} = Ja2w’cos’et + b%w’ sin’ wt
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Thay t, = % vao phuong trinh trén, giai ra ta dugc V =b.w

e Gia téc ciia diém tai t, = ——
2w
Hinh chiéu gia tdc tinh theo cong thic:
W, =V = X =—a.0’.sin ot

W, =V, =y =-b.o’ cosat

Gia toc toan phan:

W= \/WXZ + Wf = a’w" sin® ot + b2ew*cos’omt

Thay t, = % vao phuong trinh trén, gidi ra ta dwoc W = a.0°
2) Vidu?
Chat diém chuyén dong trén duong tron ban kinh R =6(cm) theo quy luat:
S=-12t+9t°+6  S(cm);t(s)
Xac dinh van tbc, gia téc cia diém do sau 1 giay?
Bai giai
~ Bai toan cho quy dao chuyén dong cua chat diém nén ta diung phuong phap toa

dd tw nhién dé nghién cuu.

~ Chon goc toa d6 O. Vi tri dau tién cta diém 1 S; =S|_ =6(cm)
- Sau 1 gidy, diém cach O: S, =S|__=6+9.1°-12.1° =3(cm)
e Tinh van toc
d
dt
—Tait= iV = = cm

Tai t=1(s) thi v, =V|__ =-18(°/)

V = (6+9t2—12t3)=18t—36t2

- Dau (—) d6 chung to van téc co chiéu nguoc Vi chiéu duong di chon trén quy
dao.
e Xac dinh gia téc

_ —  —

-Taco: W=W,  +W

t n
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2
w0 o o
dt dt
2
2 2 (18-36t2
W, V7 _ve_(18-36t)
o R 6

- Tai t = 1s thi:

W, =18—72=—54(Cr%2)

_(18-36)" _,(em
=" _54( Az)
- Vay: W, = W2 + W? =542 (Cr%z)

B. BAI TAP UNG DUNG
1) Baitap 1
Cho phuong trinh chuyén dong cua diém, hiy xac dinh phwong trinh quy dao
cua no:
X = 5c0s5t”
a) .
y = 5sin 5t
X =5+ 3cost
b) { .
y =4sint
2) Bai tap 2
Tay quay OA quay quanh truc O v6i van tc khong dbi m, =10(s™) va chuyén
dong theo luat ¢ = w,t. Cho chiéu dai OA=0B =80(cm).

Tim phuong trinh chuyén dong, phuong trinh quy dao trung diém M cua then
truyén AB va phuong trinh chuyén dong cua con chay B?
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3) Baitap 3
M6t chat diém chuyén dong theo phuong trinh:
X = 2cost ) . ) . »
. X,y tinh bang cm; t tinh bang gidy
y = 2sint

Xéc dinh tri s6 va phuong van toc cua chat diém khi né & trén truc Oy trong toa
dd Pé-cac va toa do cuc?

4) Bai tap 4

Mot qua cau dugc ném tir may bay chuyén dong theo phuong trinh:
X =Vt

oot
y= 2

O day truc Ox chon theo phuong ngang, truc Oy chon theo phuong thang ding
hudng 1én trén. Xac dinh van téc cua quéa cau khi né roi téi dat?

ZA —
VO
G~ >
\\\
- AN
< ] A N\
\
\
- !
I ! X
> . >
O

5) Baitap 5

A < R A A \ \ r 7 A 1
Chat diem chuyén dong theo vong tron ban kinh R theo luat S :Vot—Eatz.
Xac dinh tri s6 gia toc cua diém, thoi gian can thiét dé tri sé gia toc d6 bang a, s6 vong
di duoc cua chat diém ciing nhu van téc cua chat diém & thoi diém nay.
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6) Baitap 6
Mot chiéc tau hoa chuyén dong trén mot doan dudng c6 ban kinh cong

p:600(m). Xac dinh gia toc va quing duong di duoc cua tiu sau 5 phut, biét

7 -
phuong trinh chuyén dong: S =10 (e 2000 lJ +50t

7) Baitap 7
Mot chat diém trén vanh vo ling ban kinh R=2(m), luc lay da chuyén dong
theo phuong trinh S =0,1t°. X4c dinh gia toc tiép tuyén va gia toc phap tuyén cua
diém khi van téc cua né dat dugc V = 30(%) ?
8) Baitap 8
Con tau chuyén dong cham dan déu theo cung tron ban kinh R =800(m) va di
chuyén duoc trén mot doan duong S = 800(m) , VGi van toc ban dau V, = 54(kr%) va
van téc cudi V, :18('«%). Tinh gia téc con tiu & ddu va cudi doan dudng, vi thoi
gian can thiét dé con tau di hét doan duong do?
9) Baitap 9
Mot tau hoa chuyén dong gia téc ddu, van téc cua né ting tir 18(kr%) dén
72(k%) trong khoang thoi gian 2 phit. Quang duong nam trén mot vong cung ban
kinh 1000(m). Xac dinh luat chuyén dong, van téc, gia téc cia tau hoa sau 10 gidy ké
tir lac chuyén dong gia toc déu?
10) Bai tap 10
Tir mot khau phéo cua phao binh dit
trén by véi do cao h=30(m) so voi mat
bién, bin mot phat sing dudi mot goc
a =45° so véi phuong ngang, véi van téc
ban dau ciia dan 1a V;, =1000( /().

Hay xac dinh khoang cach S theo
phuong ngang tir miéng phao téi dich vién

dan roi xudng trén mat nudc bién. Bé qua
suc can cua khong khi.
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Chuong 5
CHUYEN PONG CO BAN CUA VAT RAN

A.VIiDU
1) Vidul
Mot truc c6 ban kinh R=0,2(m) quay nhanh R=0,2(m)
dan déu tir trang thai tinh, sau 10 gidy truc quay dugc
50 vong. @ (
Hay xac dinh:
- Van tc goc va gia toc goc cua truc tai t :10(8) \
- Van tc, gia téc cua diém M trén vanh khi t =10(s)
Bai giai
e \VVan téc goc va gia toc goc cua truc tai t = 10(8)
— Tir phuong trinh chuyén dong quay nhanh dan déu:

w=w,+elt
1 .
g0:¢0+a)0t+§8t

@, =0

~ Ban dau khi truc dimg yén ta c6 {
? =0

w=w,+et=¢t
= 1 1
(p:(/)0+a)0t+§gt2 :§8t2
- Khi t =10(s) truc quay dugc ¢ =50(vg) = 27.50=1007(rad)

<1007 = %g.mz

= &= Zﬁ(ra%z)

~ Tir d6 ta tinh duoC @ = st =27.10 = zoﬂ(ra%)

a):zoz(fa%)
8=27Z(ra%)

e \Van toc goc, gia toc goc cua diém M trén vanh khi t = 10(5)

- Két luan:

- Van téc caa diém M trén vanh:
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_ _ _ m
V= Ra)—0,2><207r—47r( A)
- Giatéc cua diém M trén vanh:

WY = R.8:0,2x27z:O,47z(r%2)
W, =R =0,2x(207)" =8072( /)

— W :\/(W;A )+ (wp ) :0,47zJ1()_1(ry )

SZ

2) Vidu?2
Mot truc may trong giai doan mé may quay nhanh dan déu. Sau khoang thoi
gian 5 phat dat van téc goc n :120(V%h)' Hay tinh gia toc goc cua truc va sé vong

quay cua truc trong thoi gian d6?
Bai giai
~ Truc quay nhanh dan déu nén ta 4p dung phuong trinh ctia vat rin quay nhanh
dan:

w=aw,+et

1
g0:¢0+a)0t+§gt2

H N < R X a)o :0
- Tal thoi diém ban dau:
¢ =0
w=wm,+et=¢t g=2
- Thay vao phuong trinh trén = 1, 1, t
Q=@+ ot +—¢&t” =—¢t 1 .,
2 2 §0=§5t

- Sau 5 phut, van tdc gbc dat n :120(V%h)

4
3@27;—8:4ﬂ(ra%):>8=ﬁ=%(ra%2)

- Goc quay: q)zlgtz =%X%X3002 = 6007 (rad)

2
~ S6 vong quay N dugc tinh theo cong thic:
@ 6007
=—=—=300(Vv
27 27 ( g)

— Két luan: Sau thoi gian 5 phut, truc quay duoc 300 vong.
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B. BAI TAP UNG DUNG
1) Baitap 1
Cho phuong trinh chuyén dong cia mot Pu-li dong co dién theo luat:
p=nt® trong dé: ¢ tinh bing (rad ) , t tinh bang giay.

Hay xac dinh:
— Van tdc goc cua Pu-li tai thoi diém t = 3(8)
— Giatbc goc cua Pu-li tai thoi diém t = 3(8)
2) Baitap 2
Mot banh xe c6 van téc goc ban dau m, (ra%) quay dugc n(vg) thi ding lai

vi ma sat & tryc. Gia thiét banh xe quay cham dan déu. Tinh gia toc cia n6?
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Chuong 6
CHUYEN PONG TONG HQP

A.VIiDU
1) Vidu 1 — Bai todn chuyén déng tong hep ciia diém

Cho co crfu} tay quay con trugt c6 tay quay OA chuyén dong quay tron quanh O,
con trugt A chuyéen dong tinh tien doc thanh O,B . Biét @,, s, =0;0A=R

Tinh van téc goc va gia toc goc thanh OB tai thoi diém co cdu c6 vi tri nhu

hinh v&?

Bai giai

e Chon thanh O,B lam h¢ dong
e Phan tich chuyén dong

— Chuyén dong tuyét dbi: La chuyén dong cua con
trueot A quay quanh O (@)

- Chuyén dong tuong ddi: La chuyén dong tinh tién
cua con trugt A doc theo O,B

- Chuyén dong kéo theo: La chuyén dong cua con
trugt A quay quanh O,
e Giai bai toan van toc
~ Pinh 1y hop van tbc:
Vi =V, +V, (%) o

@

— Phan tich cac véc to:
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Phuong: Vudng goc vai OA

Chiéu: Thuan theo chiéu quay cia o,

Tri s6: V, = OAw, = R.a,
Phuong: Doc theo O,B
Chiéu: Xac dinh theo V,

Tri s6: Chua biét
Phuong: Vudng goc voi OB

Chiéu: Thuan theo chiéu quay cia o,

Trisb: V, =O0,Aw, = 2R,

~ Chiéu phuong trinh (*) 1én cac truc X, y ta dugc:

Ox:V,c0s30° =V, +0
Oy:V,sin30° =0+V,

e Giai bai toan gia toc

~ Pinh 1y hop gia tc:

W :Wr+W6+Wk

a

=

S WL+ W] =W+ W W+ W (%)

— Phan tich cac véc to:

Phuong: Vuong goc vai OA
Chiéu: Thuan theo chiéu quay &,
Tris6: W, =Rg,

Phuong: Doc theo OA

Chiéu: Huéng vé tam O

Tris6: W, = Re}

Phuong: Doc theo O,B

Chiéu: Hudéng vé tam O,

Tri s6: Chua biét

Phuong: Vudng goc voi OB
Chiéu: Thuan theo chiéu quay &

Tris6: W, =2Rg
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Phuong: Doc theo O,B
W) Chiéu: Huéng vé tim O,
Triso: W, = 2R
Phuong: Vuodng goéc voi OB
W, { Chiéu: X4c dinh theo V,
Trisd: W, =2aV,

~ Chiéu phuong trinh (**) 1€n truc X, y:

W _ﬁa)z

Ox:0+Ra?sin30° =W, +0+2Rw’ +0 rTg o
=

Oy :0—Ra?c0s30° = 0+ 2Re, +0— 2wV, B,

6'1:?(00

2) Vidu 2 — Chuyén déng song phang
Cho co céau tay quay con truot c6 OA quay quanh O theo luat ¢ =3t (¢ tinh
bang rad, t tinh bang gidy).
Hay xac dinh van téc cia con truot B tai thoi diém OAB=90° . Biét
OA=0,5(m); AB =0,865(m).

ooooo

e Tay quay OA quay quanh O véi van téc goc @, =¢ (t) = 3(ra%)
e Phan tich chuyén dong
~- Piém A chuyén dong quay quanh O véi van tdc goc @, nén van tc cia diem A
c6 thé xac dinh duoc:
Phuong: Vudng goc vai OA
v, { Chiéu: Thuan theo chieu quay @,
Tri s6: V, = OAw,

- Con trugt B chuyén dong tinh tién doc theo OB véi van toc Vg nhu sau:
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~

Phuong: Doc theo OB /

A Chiéu: Thuan theo chiéu quay o, /

Tri s6: Chua biét /

- Thanh AB chuyén dong song phang. /

— Xac dinh van téc cua diém B bing bai toan ;
tim tAm van toc tic thoi P: Do d3 biét van toc diém /
A va phuong van tdc diém B nén ta c6 thé ap dung V. /!
phuong phap xac dinh tdm van toc tac thoi P nhu

da noi G trén.

0

- Tir A va B ké cac dudng thang vudng goc
Vi V,,V; ching cét nhau tai P 1a tim van toc tac O

' (O ———

thoi. ' Ve
- Tu do6 ta co:
OA
{VA = AP.w,g =OA@, _ ©ns = Ap
V, = BP.0,g OA

Vs = BP0 (*)

- Tinh AP va BP theo quy tic tam giac dong dang: AAPB dong dang véi AABO
- Suy ra:

AP _BP _ BP OB

AB OB ~ AP AB
~ Thay biéu thtrc trén vao phuong trinh (*) va OB =+/OA® + AB® = 1(m)

OA OB 1
V, =BP.— @, =—x0OAx @, =————x0,5x3=173(M
B AP °  AB °~ 0,865 (A)

B. BAI TAP TONG HQP (CO GOQI Y LOI GIAl)
1) Baitap 1

VA

Cho co hé nhu hinh v&. Biét: u, v, ©, a, DM = ¢ < a. Hay phan tich chuyén dong

phtic hop cua cac diém: M va N. Xac dinh gia téc Coriolis cua cac diém: M va N.
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D
\Mﬁi\c
2 u 1
| X
[ ]
b

g
7
/

B

Huéng dan:

* Phan tich chuyén dong phirc hop ciia diém M va N:
+ Chuyén déng kéo theo: Quay cung véi khung quanh truc AD ¢é dinh véi van téc
gbc. Do do:

a)e = a)khung =
+ Chuyén dong tuong ddi: 1a chuyén dong thang diém M doc canh DC, va chuyén
dong thang diém N doc canh CB. Do d6:

VM =i
VN =V

* Xac dinh gia toc Coriolis caa diém M:

=

ay :2(338;'\??'1):2( AU)

a. L mp(®,u)=mp(ABCD)
= chiéu a} :RHR

‘5@ ‘ = 2(m.u.sin90°) —2.0U

* Xac dinh gia toc Coriolis cia diém N:

—_

ac :Z(EJEAW) =2(@AV)

Vilat|=2.ov.sin180° =0 =&y =0

T @

2) Bai tap 2
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Cho mot dudng tron ban kinh R quay quanh dudng kinh AB ¢ dinh véi van téc
goc ®. Biém M chuyén dong doc trén dudng tron ay véi van téc. Biét R, o, u, .

a. Hay xac dinh vector gia toc Coriolis cia diém M. Tim vj tri diém M trén dudng
tron dé:

=M
e

. =M
Y
max min

Huwgng ddn:
+ Chuyén dong kéo theo: quay ciing véi duong tron quanh dudng kinh ¢ dinh AB,
Vi van tée goc o. Do do: we = .

+ Chuyén dong tuong ddi: chuyén dong caa diém M theo quy dao 1a duong tron
duong kinh AB véi van toc u. Do d6: v,™ = u.

y
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- Xac dinh a} :

—

ay :2(.5738;\??1):2(5);\6)

G_j‘e: i’ ac
ae Lmp(a.u)
— Ichidu a": RHR M
‘5@‘:2(m.u.|sina‘) oG
b. Xac dinh diém M:
i . a=0°
. ‘ac‘ =0 Ssmma=0 & .
e o =180
a =90°

. |§Pg‘mu:2.m.u o ping|=1 <

a =270°

3) Baitap 3

Cho mét co h¢ nhu hinh v&. Cho: R, o = 30°.

a. Tam gidc A duoc giit ¢d dinh. Dia B lin khong truot trén mit nghiéng véi

9 7Z- I4
phuong trinh chuyén dong: ¢ = — t. Hay xac dinh vector van toc va vector gia toc
6

tuyét dbi cua diém C trén vanh ngoai cua dia (BC song song véi canh huyén caa tam
giac A)?

b. Trong luc dia B dang lan thi tam giac A trugt theo phuong ngang véi quy luat:

X=V,t (Vo = const). Hiy x4c dinh vector van tdc va vector gia toc tuyét dbi cua tim B
dia?

T
=—t;: (rad
=" : (rad)

NN
\ >
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a)
* Bai toan van tdc:
Vi d@ia 1an khéng trwot trén déc ¢b dinh nén dia chuyén dong

song phang véi tam van toc tire thoi la tiép diém P

T {
w=¢p=—s" =const OB

] 6 -
—e=w=08"

=V = R.m:%R = const

Taco: Vo =const

Vay diém B chuyén
ddng thang déu.

—

=38, =0 ;
Cc Cc
V., =V .cos f=0,715R

Ve PCo-vIRw- V2R o= Vacosf
Vg =Va.sin5=0,192R

+ Bai toan gia téc

» Chon diém B lam cyc dé
tinh gia téc diém C:

~C =B  =CB =CB

a; =a,+a =a
_=CB =CB _ =CB
=d, +4d, =4,
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a’®=¢BC=0m/s’

2

Vi i e
a’’=wBC= (E) R=0,27R
. ac =a-xcosa=0,234R
a;, =-a; xsina =—0,135R

—ag =a.i+af.]=R(0,234.1-0,135))

b. Tam giac A chuyén déng tinh tién thang theo phuwong
ngang véi quy luat:

—

Xx=v,t =vi=x=v_ =const =V, =v_i =const

* Phén tich chuyén dong phtc hop cia tim B:
+ Chuyén dong kéo theo: tinh tién cliing v&i tam giac A.
« Chuyén dong tuong d6i: lan khong truot trén mat nghiéng tam giac A.

+ Bai todn van toc:

Vo =Vo 4]
_ VE=VE =V, > Vi|=v,=const
Véi | ~
VP =v® = |V®| =R.w=const
B B B A BP
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B A2 BP\2 A BP
Ve = JOVA)? + (vP®)? — 2% v xv® xcos y
A\?2 BP\2 A BP
:\/(Va) +(V77) +2xV, XV xCOSe
:\/V02+R2a)2+\/§Ra)><Vo
e \/é
v =V +v¥.cosa =V, +Ro.—
2
—
B BP i 1
Vo, =—-V .SIna=-—Rw
/ 2

. J3 1

=V, =|V,+—Rw i-=Raw.j
2 2

+ Bai todn gia toc:

a: =a_+a; +ag
a®=a% =a"=0
Voula® =vP =0
éizZ(”e/\V?):ﬁ,@eza
_.B g
=a, =0

4) Bai tap 4

Cho co hé nhu hinh v&. Biét: O,A// O,B; O,A=0,B=¢=04m; a=30";
0,AO,B 1a hinh chit nhat; o, =1s™; g = 15

a. Hay phan tich chuyén dong cua cac vat ran trong hé.

b. Xéc dinh van téc goc cia vat ran 2 va vat ran 3.

c. Xac dinh gia téc goc cua vat ran 2 va vat ran 3.
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a. Phan tich:
+ Tay quay O,A quay nhanh dan, theo chiéu kim déng hd quanh tam O, ¢ dinh.
+ Thanh truyén AB chuyén dong song phang trong mat phang hinh vé.
+ Thanh O,B chuyén dong quay quanh tam O, ¢ dinh.

b. Bai toan van tic:
+Van téc diém A thuoc vat 1:
Vi =0,Ae; =0,4(/)
+ Phuong cua vector van téc diém B phai vudng goc voi ban kinh O,B.
Ve 1O,B

+ Tam van tdc tic thai caa thanh AB: P — oo, Thanh AB tinh tién tac thoi.
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Vo =vh

a a

= -1
Wy =0 =08

+ Van tdc goc cua thanh O,B:

O,B.w,
B A
\Y; \Y;
:>a)2=OaB= & =@ =1s"
) 14

¢. Bai todn gia toc:
*  Giatoc diém A thuoc thanh O,A:

ar=a’+a’
Vou

_ _ m
OA.¢ 0,4( Az)

— 2 _ m
O,Aw =0, 4( Az)

* Chon A 1am cyc dé tinh gia toc diém B thugc thanh AB.
a =aj+a™ =(af+a} )+(a> +a)

Mat khac:
a =a +a’ (2)

+ Pong nhat hai phuong trinh (1) va (2) ta cé:
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(*)y a® + a° = (3} + a)) +(a%+ a)
Phuong | | o B [11BG, 1OA MAO| LAB |11 BA
chiéu
Pé I&n ? i,O;B 0,4m/s2 | 0,4m/s2 ? .&JAB'AB

0.4m/s? 0

+ Chiéu (*) 1&én truc (y):
0—0,4:(0+0,4)+(a?p‘.c05a)

-0,8
= -0, 92(m ) <0
COSx AZ

= Nguoc chiéu.
*  Giatc goc thanh AB:

= at=

a* =5,,.AB
AB = C_)IA =0.8m
sina
BA
a, 092 2
= Epg = &5 =B~ 08 =1,15(87)

+ Chiéu (*) 1én AB:
a’.cosa —0,4.sina =(-0,4.cosa +0,4.sina ) +0

0,4+0,8.tanc ~ 0,062("%2) >0

= chiéu d4 chon dung.
+ Giatdc goc thanh O,B:

B
= 4

a’=¢,0,B
B
P 0.062 0,155(s %)
O,B" 0,4

Vi g, nguoc chiéu ©, = O,B quay cham dan.

5) Baitap 5
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Cho co hé nhu hinh vé. Cho: ® = const. OC =e.
Gia sir rang can A,B,C luén tiép xuc vao dia tron.

a. Phan tich chuyén dong cta cac vat ran trong hé. Phan tich chuyén dong phuc
hop caa diém A thudc can?

b. Xac dinh van tdc caa can?

c. Xac dinh gia téc cua can?

cam

Huwéng dédn:

a. Phén tich chuyén déng cua cac vat ran trong hé:
+ Cam chuyén dong quay déu quanh tam O cd dinh.
+ Can chuyén dong tinh tién thang dung.
* Phén tich chuyén dong phirc hop ciia A thudc can:
+ Chuyén dong kéo theo: quay cung voi cam quanh tim O c6 dinh.
+ Chuyén dong twong dbi: truot doc trén bé mat tron ctia cam.
b. Bai ton van téc.
+ Ap dung dinh 1i hop van téc cia diém chuyén dong phic hop ta co thé tinh
duoc vécto van toc cua diém A thudc can nhu sau:
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= V, me(cﬁ,OA)
+Chiéu V/ _ xéc dinh theo quy tic :RHR (ban tay phai ).
V.| = ©.0Asin90° =VR* +e°.0

V. =V_+V, (1)

Phuwong Chiéu Iy 1 OA 11X

B lon ? VR +e’.o ?

+ Chiéu (1) 1én truc (y):

JR*+ e’ .cosa
e

VR 1€’

A_ —
V, =V_..cosa =

=V, =ewn>0

. R
SN =
R’ + o’
Véi:
e
cOosar = > >
R +e”

+ Chiéu (1) 1én truc (x):
O=-v_sina+V,
=V, =V, .Sinx
V,=Rao>0
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c. Bai todn gia toc.
+ Ap dung dinh Iy hop gia tdc cua diém chuyén dong phuc hop ta c6 thé tinh dugc
gia téc cua diém A thudc can nhu sau:

—»A —_ — —_
aj =a.+a +a

a.|=2.0v
a’=a_+a +a, (2)
Phuong Chidu Iy MAO | x| My
Do Ion ? JRirelo?| ? R’

+ Chiéu (2) Ién truc y:

al =R’ +e° OB L0+ 2R
JR? +e?
= a. =Rw’ >0
Két luan: Cam quay déu, can dang tinh tién nhanh dan.
6) Bai tap 6
Cho co h¢ nhu hinh v&. Cho: OA =R; OA L OB; o = 30°: a)f

:6'1

a. Phan tich chuyén dong cua cac vat ran trong hé.

b. Phan tich chuyén dong phic hop cua diém B thudc thanh AC khi Iy con lic 3
1am hé dong. Viét biéu thirc tinh van tdc, gia toc tuyét ddi cua diém B nay?

Xéc dinh van téc goc ctia thanh AC va cta con lc 3.

Xéc dinh gia tbc goc cua thanh AC va con l4c 3.
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a. Phén tich chuyén dong cia cdc vdt ran trong hé:
+ Pia tron O quay cham dan, theo chiéu kim dong hd quanh tdm O ¢é dinh.
+ Thanh truyén AC chuyén dong song phang trong mat phang hinh vé.
+ Con lic (3) quay quanh B cé dinh.
Do thanh AC va con lic 3 ludn tring nhau trong sudt qué trinh chuyén dong nén w, =
®3 vVa € = &3.
b. Phan tich chuyén dong phirc ciia diém B, thugc thanh AC:
+ Chuyén dong kéo theo: quay theo con lac (3) quanh tim B.

a A___ i

T

N ~.

LN
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+ Chuyén dong tuong dbi: chuyén dong thang doc theo phuong duong thing
AC. Ta co:

B . ~B
v.? cAC; a*cAC
Biéu thirc tinh van toc tuyét dbi va gia téc tuyét d6i cua diém B, la:
B2 _ B2 /B2
V=V, +V,
~B, _ 2B, =B, =B,
a - =a, +a - +ag
c. Bai toan van tac.

V2 =OA.0, =R,

+ Xac dinh van téc tuyét doi B,

/B2 B, B2
Va Ve -I—Vr
Vou \752 5\722 5\723 -0
/B2 /B2
— Va = Vr

+ Van téc goc cua thanh AC:

- Chon P 1am cuc cho bai toan van toc caa AC.

Tacou AB-= l
SINax
AB R
= PA=——=—3
SIna  SIN" «
— PB- AB __ R
tga Sihatlgoa
A va
V3 =PA.o, = m =2
] - PA
Vay o, = Ra = @.sin’ &
: R
sin” o
+ Van téc cla diém B,.
v>: =PB.o, :.La:i.sin2 74
© sinaigo

=V =Ram.cosa

—v> =v2: =Ra@.cosa
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+ Van tdc goc cua con lic (3).
- Vi thanh AC va con lac (3) c6 lién két tinh tién noi: nén chuyén dong quay cua
(3) giéng hoan toan vé4i thanh phan chuyén dong quay cua thanh AC, nghia la:

0)3 = 0)2
d. Bdi todn gia tc.
+ Gia toc diem A:
3% =a" + 3}
B a® =OAs =Rz
Vai: | )
a’ =OA.o’ =Ry

+ Chon A 1am cuc dé tinh gia tdc diém B,:
=B, ZA , ZB.A

a; =a; +a
—-A A ~B.A —~B.A
=@ +a,)+@* +a;")
=&k =(ah +a) )+ (a5, +35, ) (1)

+ Mit khac ta co thé tinh gia toc é_zz theo dinh 1y hop gia toc trong chuyén

dong phuc hop:

ar =3a>+a-+ay (2)
=B, =B =B, _ o
a;=a;=a;=0
VGi *?1 — AC
B, (s auB (s AT
a’ _Z(GJAVr )_2( AV )

+ Pong nhit hai cong thire (1) va (2):
~A ~A ~B5A ~B5A ~B ~B
(ah+ap)+ (a2 +ay")=a» +ax (3)

T

1 OA ™ oA LAB ™BA | /AC | LAC

R.g Rao] ? AB.o; ? 20,V
» R :
VGi: AB.ay =— ? sin' o
sine
—R..sin’ &

20,V = 2¢.sin” aR.o,. cos o

2 - 2
=2R.@ .cosa.sm”
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+ Chiéu (3) 1én PB:

(-Re,.sina—R.o.cosa) +(—a§A + 0) =0-2Ra .cosa.sin’ &

] a
— aEA :—RSI(SlIlQ’-l—COSGK—ZCOSCZ.SlIIA CZ')

a?.'
ag, =ABs, —eg =P
AB

.2 . .
R'gl (ZCOS C.SIN” o —sIn & — COoS Cf)S]IlC(

R

Ma: g,5=

Vaytaco: € =&

C. BAI TAP UNG DUNG
1) Baitap 1

Mot co cdu tay quay con trugt co
OA=0,3(m) va quay déu quanh O véi van toc

goc n :150(V%h). Khi OA quay, con truot A

chay trong ranh B lam cho thanh B cung bua C
chuyén dong 1én xuéng. l B

Hiy tinh van tdc caa bua va van toc chay Z
trén B ctia A tai thoi diém ¢ =60°.

2) Bai tap 2
Lang tru tam giac OAB chuyén dong tinh tién 0
trén mat ngang véi gia toc W, = 3(%2). Doc theo

mit nghiéng, vat D truot xudng theo luat s = 2t* (s

tinh bang mét, t tinh bang gidy) nho lién két day vat D E
qua rong roc O 1am vat E chuyén dong theo phuong W
thang dung nhu hinh vé. Hay xac dinh gia toc tuyét T
d6i cia D va E tai t=2(s), cho «=60°. Bo qua A/N\ B

777 }//// 777

ma sat.
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3) Bai tap 3
Xe con A ciia can cau chuyén dong véi van tc khong doi V. = 2(%) Can cau

quay quanh truc Oz véi van téc goc khong ddi n= ﬁ(\’%h). Hay xéac dinh gia téc
T

tuyét doi cua xe A khi OA=2(m).

V4

|

O Vv,

XA

=]

4) Baitap 4
Cho banh xe c6 ban kinh R=0,5(m) lin khong trugt trén dwong thang nam
ngang véi van toc tam O 1a V, =12(%) . S—

Hay xé4c dinh van toc cac diém A, B, C, 1?

5) Bai tap 5
Hay xac dinh van toc goéc ciia thanh AB, tay quay O,B cua co cau bon thanh
OA, AB,BO,,0,0 (biét thanh O,0 cb dinh). Tai thoi diém ¢ =90°, tay quay O,B

thang hang véi thanh 0,0 . Cho OA=0_B = % AB, van téc goc cia OA 1a w = 3(5_1) :

S
~
=
~

S~
~
\\
=

AY
I ——f————
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6) Baitip 6
Vong tron O, c6 ban kinh 1, = 9(cm) lan khong truot trong vong tron c¢d dinh
O, ¢6 ban kinh r, =18(cm). Vong tron dong O, gén ban 1& véi thanh truyén AB
chuyén dong trong ranh K.
Hay xac dinh van téc cia thanh AB khi ¢ = 45° néu tay quay O,0, thuc hién

chuyén dong quay quanh O, véi van téc goc n :180(V%h) .

7) Baitap 7
Cho co ciu 4 khau ban 1é phang O,ABO, co tay quay O,A quay déu quanh O,
V6i van téc goc a, = 6(ra%). Hay:
— Xac dinh tadm van tc tic thoi cua thanh AB.
- Van toc goc cac thanh AB va O,B.
Biét: Tai thoi diém khao sat, cac thanh O,A,0,B 1am véi 0,0, cac goc a =60°;
O,A=10(cm);0,B =30(cm);0,0, =50(cm).
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PHAN III: PONG LUC HQC
MO PAU

Nhu ta d biét tinh hoc chi nghién ciru cac quy ludt cAn bing cua vat rin dudi
tac dung cua lec, con dong hoc chi nghién ctru chuyén dong cua vat thé vé mit hinh
hoc ma khong quan tdm dén yéu té luc. Bong luc hoc 1a phan tong quat nhat cia Co 1y
thuyét nghién ctru cac quy luat chuyén dong co hoc cua vat thé duéi tac dung cua hc.

Dua trén hé tién dé do Niu-ton va Galile dua ra, dong luc hoc thiét 1ap méi lién
hé co tinh chat quy luat giita hai dai luong: Cac dai luong dic trung cho chuyén dong
cua vat ran va céc dai luong dac trung cho su tadc dong cua cac luc 1én vat ran éy. Cac
mbi lién hé giira luc va chuyén dong duoc biéu dién dudi dang cac phuong trinh vi
phan chuyén dong, cac dinh 1y tong quat va cac nguyén 1y co hoc.

Doi tugng nghién ciru trong dong luc hoc duoc dua ra theo hai dang mé hinh:
DPong luc hoc chat diém va dong luc hoc co hé.
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Chuwong 7
PONG LUC HQC CHAT PIEM

A.VIiDU

1) Vidu 1 - Bai todan thudn
Nguoi ta kéo mot vat ning c6 trong lwong P di 1én nhanh dan véi gia tbc W.

Hay xac dinh stic cang day, bd qua ma sat tai rong roc.

Bai giai
~ Coi vat ning c6 trong lugng P 1a mot chat diém.
~ Céc luc tac dung 1én vat nang gom: Trong luc P, stc cang day T

~ Viét phuong trinh co ban cua dong luc hoc cho vat ning ta cé:

MW =P +T
& —W=P+T(¥)
g
~ Chiéu hai vé caa phuong trinh (*) 1én tryc z ta dugc:
Pw=t_p
g
=T= P[1+WJ
g
- Nhén xét:
Je Ay 4t 1A A . Je A A \ W
+ Neéu vat di Ién nhanh dan hay di xuong cham dan thi W>0=T = P(1+ —
g

+ Néu vat di 1én cham dan hay di xuéng nhanh dan thi W<0=T = P(l—ﬂj
g

+ Néu vat dung yén hay chuyén dong thang déu thi W=0=T =P
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2) Vidu?
Tim &p luc cta 6 t6 1én dinh ciu tai A. Biét 6 t6 c6 trong lugng P =10(T),

chuyén dong véi van téc V :10(%), bén kinh cong cta cau tai Ala p=50(m).

Bai giai

- Coi 6 t6 nhu mot chat diém.

YP
— Céc luc tac dung 1én 6 t6 bao gom: Trong luc I_:;, phan luc N, luc kéo Ew luc
can R ¢ phuong, chiéu nhu hinh vé.
- Ta c6 phuong trinh co ban dong luc hoc cho 6 to:
MW =P+N+R+F
- Pé tim phan lyc N ta chiéu phuong trinh trén 1én phuong phéap tuyén cua quy
dao tai A:

2 2
MW, =P—N < N=P-mW, =P-m"-p_2¥"

p g p
2
—N= P(l—v—j
gp

— Nhu vay, ap luc cia 6 t6 1én cdu N c6 cing phuong, nguoc chiéu voi N va co
tri so:

2
N =N = P(l—V—Jz8(T)
gp

~ Nhan xét: Ap luc cia 6 t6 1én cau phu thudc vao van téc chuyén dong cua xe va
¢6 tri s6 nho hon trong luwong ban than xe.

Nguyén Anh Tuén 79



Co hoc 1y thuyét

3) Vidu 3 — Bai todn nghich
Mot qua cau khdi luong m roi tu do khong van téc ban dau tir
diém O dudi tac dung cta trong luc P. Xac dinh chuyén dong ctia qua
cau.
Bai giai
- Khao sat chuyén dong cua qua cau, coi qua cau nhu mot chat diém yrp
— Céac diéu kién ban dau: Tai thoi diém ban dau t=0 thi z=0 va V=0

~ Viét phuong trinh co ban dong luc hoc cho qua cau ta co: TR

PomW="w

g
~ Chiéu phuong trinh trén 1én tryuc z ta co:

P-Pwew=g
g

zV

- Hay:
&
S
< dV = gdt
& [dv = [ gdt
=V =gt+C,(*)
- Mat khac:

Vv =%:» dz =Vdt =(g.t+C,)dt

=S '[dz = I(g.t +C,)dt
gt* ok
:>Z:T+Cl.t+cz( )
— Tai thoi diém t=0 thi =0 va z=0. Thay vao phuong trinh (*) va (**) ta c6
C,=0C,=0
- Vay phuong trinh chuyén dong cua qua cau la:

g-t2 oA o K
z =7 vl vantoc V =gt

4) Vidu 4
Mot vat duge ném lén trong miat phang thang ding nghiéng gbc o SO VGi
phuong nam ngang véi van toc ban dau \70 Xac dinh phuong trinh quy dao cua vat,

bo qua ma sat.
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y A
Vo M
(4 I P \\\\
>
Bai giai

- Khao sat chuyén dong cua vat M, coi M nhu 1a mot chat diém
~ Luec tac dung 1én chat diém: Trong luc P

~ Chon hé tryc toa dd Oxy nhu hinh vé& c6 gdc O tring véi Vi tri ban dau cua diém M
— Céc diéu kién ban dau khi t=t, =0 thi:

x=0
y=0
X =V,, =V,cosx
y =V, =Vysina

— Phuong trinh vi phan cua chat diém M viét trong hé toa do Pé-cac
mxX =0 X=0
=y
my =-mg y=-9
~ Lan luot tich phan hé (*) ta co:
x=Ct+C,

x=C,
: = gt? (**)
y:_gt+C3 y=——2 +C3t+C4

- Tu diéu kién ban dau ta co:

C, =V,cosa
C,=0
C,=V,sina
C,=0

- Thay cac gia tri trén vao (**) ta dugc phuong trinh chuyén dong caa diém dudi
dang Pé-céc:
X =Vjtcosa

2
y= —%+Votsina
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- Khtr t trong (***) ta co6 phwong trinh quy dao chuyén dong caa diém:

2
y=xtga- 2V02c?osza X
- Vay quy dao cta chat diém M c6 dang Parabol.
5) Vidu 5 - Nguyén ly Da-lam-he
Mot qua cau khéi lugng m=1(kg) duge treo vao diém ¢b dinh O nho soi day
dai | = 30(cm) . Qua cau chuyén dong déu vach nén mot dudng tron trong mit phang
ngang nhu hinh vé.
Tim van téc cua qua cau va sic cing day, biét diy lam véi phuong thang ding
goc a =60°.

R X
-« >
Bai giai

- Coiqua céula mot chat diém chuyén dong dudi tac dung cua cac luc: Trong luc
P,succangday T .
~ Pit vao qua cau lyc quan tinh phép tuyén @ (vi qua cau chuyén dong tron déu
nén @ =0).
~ Ap dung nguyén ly Pa-lam-be ta co:
(ﬁ,f,ﬁ% 0<:>5+'F+ﬁ=0
- Chiéu phuong trinh trén 1€n hai truc toa do X, y ta co:

3
Y Fy=Tsina-F" =0
i=1

3
D> F,=Tcosa—P=0
i=1

2

- Thay F™ = m\% vao h¢ phuong trinh trén va gidi ta dugc V = 2,1(%)
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B. BAI TAP UNG DUNG
1) Baitap 1
Cho chét diém c6 khéi lwong m chuyén dong theo phwong trinh
X = acoskt
{y =bsinkt
Trong d6: a,b,k 1a cac hang so; X, y tinh bang mét (m) : t tinh bang gidy (S)
Xac dinh luc F tac dung 1én chit diém d6
2) Baitap 2
Vat A ¢6 khéi luong m, =100(kg) dat trén nén nhin. Vat B c6 khéi luong
mg =300(kg). Bo qua khéi lugng va ma sat ciia rong roc. Hay xac dinh luc cing

trong moi nhanh day?

A

S S S S

3) Baitip 3
Mot may bay bd nhao trong mat phang thang dang rdi 1ai ngoat 1én. O diém
thip nhét cia quy dao, miy bay co van téc v=1000(KM} va bén kinh cong ciia quy
dao p = 600(m). Khéi luong cia phi cong 1a m= 80(kg). Tim &p luc phap tuyén do

nguoi tac dung 1én ghé ngdi & vi tri thap nhat d6?
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4) Baitap 4
M6t ngudi co trong lugng P dimg trong cabin thang may. Thang may chuyén
dong xudng dudi vai gia tbc W = a.g (0 < a <1; g — gia toc trong trudng).
Xéc dinh ap luc ctia ngudi 1én san cabin va gia tdc cta thang may sao cho nguoi
O trang thai khong trong luong.

5) Baitap5
Mot mdy bay ¢ do cao h=4000(m) so véi mat dat va véi toc do ngang
V= 500(kr%). Muén tha mot vat roi dung vi tri B trén mit dat, may bay can phai tha
n6 cach B mot khoang cach x bang bao nhiéu? Bé qua suc can khong khi va coi trai
dat dung yén.
6) Baitap 6
Mot vién dan c6 tam di xa nhét 1a L. X4c dinh do xa | va do cao h khi vién dan
dwoc bén di dusi mot goc o =30° so véi phuong ndm ngang. B qua suc can khong
khi.
7) Baitap 7
Mot doan tau c6 trong lwong P chuyén dong trén mot doan duong thang nam
ngang véi van téc khong doi \76 Vao mot lac ndo do ta tit may ham tau lai. Goi luc

ham va lyc can tdng hop cua tau 1a R ¢6 tri sé bang %0 trong lugng cia né.

Hay xé4c dinh chuyén dong cia tau tir khi tit may va ham.

—
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8) Baitap 8
Mot vat c¢6 trong lugng P bat dau chuyén dong tir trang thai dung yén trén
duong thang nhin nim ngang duéi tac dung cua luc F. Luc F co gid tri ty 18 véi thoi
gian theo luat F =kt (véi k 1a hang so).
Tim quy luat chuyén dong cuaa vat trén?
9) Baitap9
M6t qua cau c6 khdi lwong m= 8(kg) duogc treo trén tran cta mot toa tau 1ap
v6i phuong thang dung goc « =30° khi tau chuyén dong nhanh dan déu.

Tim gia t6C cua tau va strc cang day treo?

1
1
a;
1
1
1

10) Bai tap 10
Mot vat c6 trong lugng P =10(kN ) chuyén dong thang theo mat phang ngang

Véi gia toc W duéi tic dung cua luc F tao véi phuong ngang goc o =30°. Xac dinh
tri s6 luc F néu hé s6 ma sét giita vat va mat phang ngang 1a f.
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Chuong 08
CAC PINH LUAT CO BAN CUA PONG LUC HQC

A.VIiDU
1) Vidu 1 - Binh ly chuyén dgng khéi tam
Mot chiée 6t6 c6 trong lwong P chuyén dong tir dau pha dén cudi pha. Pha c6
trong luong Q va chiéu dai 1. Bo qua luc can ngang caa nude. Tinh dich chuyén cua
pha trong chuyén dong dé. Lirc dau pha dung yén.

Bai giai

Khao sat co hé gom 6t6 va pha. Cac ngoai luc tic dung 1én hé va I_5, 6 luc day
thang diang Acsimet N. Chon truc X ndm ngang hudng tir trai sang phai.
Ap dung dinh 1y chuyén dong khéi tam, ta co:
M at =P+ (3 +N
+Q

£ P - <A Ao n ) A
Trong d6 M 1a khoi luong cohé M = ; acla gia toc khoi tam cua co hé.

Nhan xét rang tat ca cac luc tac dung 1én co hé déu thang goc véi truc x tuc
D" X; =0 va vi ban dau khoi tim ctia co h¢ ding yén (do cd co hé dimg yén) nén dua

vao tinh chét bao toan chuyén dong cua hinh chiéu khéi tim co hé doc truc x, ta co:
Xc = const, dac biét:

Xe) = X0 €y
Trong do: X(@) 1a hoanh do khéi tim co h¢ tng voi thoi diém dau (khi 6 t6
diing & du pha); X} 12 hoanh d¢ khéi tim co h¢ khi 6t6 da di chuyén dén cuéi pha.
Ta chon gdc toa do O 1a vi tri cudi vé bén trai pha lac bat dau chuyén dong. Ap
dung dinh nghia khéi tim ta tinh dugc vi tri cua khéi tam C lac bat dau chuyén dong:
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P

—0+
g __Ql
2(P+Q)

0
0) _
Xo="p
—+
g
Goi A 1a doan dich chuyén cua pha khi 6t di dugc dén cudi pha, ta co vi tri
khéi tam luc do:

(2)

@ [O<e [O
N |-

P 1
—.(1-V) +9-(f V) PA-V) +Q(1 ~V)
w0 _ 9 9 2 " _ 2 @)
© P.Q (P+Q)
g 9
T (1), (2) va (3) ta co:
_ Pl
P+Q
2) Vidu 2 — Dinh ludt bdo toan dong luwong ~

Mot dong chat long 1y tudng dong nhit khong nén
dugc chay qua 6ng din c6 khuyu d6i huéng voi goc .
Luu luong khéi caa dong chay 1a m (kg/s). Cho biét van
téc o tiét dién vao va ra tuong Gmg 13 vy, V,.

Tinh ap lyc cua 6ng lén gbi dd, bo qua trong luc
chat long va céc ap suat thuy tinh.

Bai giai
Khao sat co hé 1a khdi chat long abed. Ngoai luc tac dung 1én co hé 1a ap luc R
cua goi do 1én 6ng dong.
Chu ¥ rang luc tac dung 1én 6 d& nguoc chiéu va c6 ciing gia tri véi luc R.
Ap dung dinh 1y bién thién dong luong ta co:
99 _g
dt
Déu tién ta tinh lwong bién thién dong lwong AQ trong khoang thoi gian At,
trong khoang thoi gian d6 khéi long abed chuyén dén vi tri a’b’c’d’.
AQ=Q,-Q
Trong d6 Q, 1a dong lugng khéi long tai thoi diém t, tirc dong lugng cua khéi
long abed n6 bang tong dong lwong cua hai khoi long aba’b’ va a’b’cd, con Qt la
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dong lwong cua khéi long a’b’c’d’ tai thoi diém t + At, né 1a tong dong lwong cua hai
khéi long a’b’cd va cde’d’.
Do gia thiét chat long 1y tuong, dong chat va khong nén duoc, ta co:
AQ=Q,-Q}
Trong d6 Q—l' 1a dong luong cua khéi long aba’d’ va Q—2 la dong luong cua
khéi long cde’d’:

Q' =MV,AL ;

Q' =My, At
Trong d6 V.,,Ve, 1a van toc khdi tam cua cac khéi long aba’b’ va cde’d’.
Vay: AQ=Q', —Q', =M (., — V)AL

dQ . AQ v —

Va: T L—L”JE =M.LIm(V, —Ve,) =M (V, -V))
Tur d6 ta nhan duoc:

—~ dQ .

R= E =M(V,-V,)

Cac thanh phan cua phan lyc trén cac truc toa do Ox va Oy sé& bang:
Ry = Mv,cosa; Ry = (Mvysina — ;)
3) Vidu 3 — Dinh Iy bién thién mémen djng lwong

Mot dia tron A dong chat c6 trong luong P, ban kinh R quay duoc quanh truc
thang ding vudng goc va di qua tdm cia dia. Tai thoi diém ban dau, tim dia c6 vién bi
M trong luong Q, dia A c6 van tdc gdc wo. Sau d6 vién bi bit dau chuyén dong doc
theo dudng ban kinh cta dia vai van toc trong ddi U khong doi. Tim van tée goc cua
dia tai thoi diém bat ki sau khi vién bi roi khéi tim dia.

Bai giai
Khao sat co hé gom dia va chat diém M. Pia c6 thé quay quanh truc ¢b dinh z
thang dung, con chat diém M chuyén dong trén mit dia theo dudng tron tim O, ban
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kinh OM (chuyén dong twong d6i) vai van toc u va cung voi dia quay quanh truc z
(chuyén dong theo).

Céc ngoai lyc tac dung 1én co hé gdm cac trong luc Q, P va cac phan lec R

Rg tai cac b truc A va B.

[Re

IR,

Vi hé ngoai luc gom cac lyc song song hoic cit truc z nén:
> m,(F,)=0

Khi 4p dung dinh 1y bién thién momen dong luong dbi vai truc z ta cé:

dL —
t=>»m(F,)=0
dt Z z( ek)

Tur do rat ra:
L,=const=L,(0) ()
tirc 14 mo men dong luong cia co hé tai moi thoi diém déu bang gia tri cia noé tai thoi
diém ban dau.

Gia sir tai thoi diém dau chat diém nam yén trén dia va ciing véi dia quay quanh
truc z theo chiéu duong voi van toc goc wo va khi chat diém chuyén dong ddi voi dia
Vvé6i van téc u (theo chiéu duong quanh truc z) thi dia s& quay quanh truc z véi van téc
goc o cung theo chidu duong. Mémen dong lwong cua co hé bang:

—  —@ —
L=L"+L"
Trong d6 lan luot 1d moémen dong lwong cua dia va chat diém M ddi véi truc z:
—O — —@ P
L, = Jza):nga); L, =—(wR+U)R
29 g

A

Vay:

2
L. =gRZCO+E(a}R+u)R: R“»(Q +2P) + 2PRu
29 g 29

(2)
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—© R?w,(Q+2P)

. > ©
Khi thay (2) va (3) vao (1) ta co6:
2Pu
Dia quay quanh truc z theo chiéu dwong hodc am tuy thudc:
2Pu

Oy ——————— >
(Q+2P)R

4) Vi du 4 — Dinh Iy bién thién dong ning
Tai trong A trong luong P truot
theo mit nghiéng xudng dudi véi van téc
V lam quay tréng B trong luong Q nho
soi day mém quan quanh né. Tinh dong
niang cua hé biéu thi qua van téc V cua
tai trong A. Coi tréng nhu hinh try tron

dbng chat va bo qua trong lwong day.

Bai giai
e H¢ dé tinh dong ning bao gom: Tai trong A, trong B va diy mém. Vi bo qua
trong luong day nén dong ning cua day bang khong. Ta co:

T=T,+T;
e Pong ning cua A chuyén dong tinh tién tinh theo cong thic:
T, =3mAVA2 ESLAVE
2 2 g

e Pong ning cua tréng B quay quanh truc ¢é dinh tinh theo cong thirc:

2
Tg 21\]2(02 :lxﬂR2 x @* :lngz x(\iJ :EQV2
2 2 2 2 29 R 49
e Vay dong nang cua ca co h¢ la:
T=T,+T, =1 Py2,1Qy2 _2P+Qy2
2 g 49 49
5) Vidu5— Dinh Iy bién thién déng ning

Mot vat A co trong lugng P dugc kéo 1én tir trang thai ding yén nho to1 B 1a dia
tron dong chit co ban kinh R, trong lwong Q va chiu tac dung ngau lyc c6 mémen M
khong doi.
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- Tim van téc vat A khi n6 dugc kéo 1én mot doan bang h;
- Tim gia t4c vat A.

, ~

el
=i
<l

W 47 A4

Bai giai
Co hé khao sat gom vat A chuyén dong tinh tién; toi B quay quanh mét truc ¢
dinh. Toi B quay quanh mét truc ¢b dinh. Co hé c6 mét bac ty do. Cac luc tac dung 1én
co hé gom céc trong luc 5,6, ngau lec M, phan hec R_O’Vé, cac noi luc.
Nhan xét: Trong hé luc tdc dung chi c6 ngau luc M va trong luc P sinh cong
nén dé tim van téc \TA cuia vat A ta ap dung dinh 1y bién thién dong nang dang:
T-To=A(P)+A(M) (a)
Trong d6 Ty 1a dong ning co hé tai thoi diém dau (T, = 0, vi ban dau co hé
ding yén) con T 1a dong nang co hé:
T=Ta+Tg

Vat A chuyén dong tinh tién nén T, = %Evi
g

. 1
Vét B quay quanh truc c6 dinh nén Ty = E‘]oa)z, trong d6 Jo 12 mémen quan

tinh cua vat B d6i véi truc cb dinh thang goc véi mat phang hinh vé va qua O:

Jo = 1Pre
29
Mat khac ta co:
w="a
R

Viy dong ning co hé bang:

(2P+Q) Vi
"% 2 ®)

Gol Z A la téng cong cua cac luc, ta co:
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> A =AM)+A(P)=Mp-Ph
Trong d6: ¢ 1a goc quay cua toi khi vat A duoc nang mot doan h. Dé dang nhan
duogc: h=Ro
Vay:

> A =Mg-Ph= (T ~P)h ©

Thay (b) va (c) vao (a) ta nhan duoc:
2

@PHQVE_ M o
29 2 R

Suy ra:

V. = 49Mh
A R(2P +Q)

Pé tim gia toc WA cua vat A ta sir dung dinh 1y bién thién dong ning dudi

dang sau:
(2P +Q) M
T.\/A.WA = (E— P)VA
Vi co hé chuyén dong nén Va # 0, nén sau khi rat gon cho V4 & hai Vé, ta dugc:
W, = Zg.M = const
R(2P +Q)

Nhu vay vat A chuyén dong bién dbi déu.
6) Vidu 6 — Dinh lugt bdo toan co ning
Mot con lic don c6 khéi luong m treo & diém O nho soi day c6 chiéu dai OA=I.
Nguoi ta kéo con ldc khoi vi tri cdn bang mot goc o rdi tha ra dé nd tu dao dong. Bo
qua suc can cua khong khi.

Hay tim dong ning, thé ning cua con lac & vi tri cao nhat va thap nhat so véi vi
tri can bang (tinh theo m,l,« ). Tinh van toc cua con lac tai vi tri M tng véi goc o < a ?
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Bai giai
e Liy diém B dé lam gdc tinh thé ning

e Xét qua CAu & Vi tri cao nhét (A)
- Dong nang: T, :%mVA2 =0 (viV, =0)

~ Thé nang: 7, =mgh, =mgh=mg (I -lcosa)=mgl(1-cosa)
- Condng: E, =T, + 7, =mgl(1-cosa)

e Xét qua cau tai vi tri thap nhét (B)
Ao 1 .2
- Dong nang: T, = EmVB
- Thé nang: Vy =mgh, =0 (vi hy =0)
- Conang: Eg =T, + 75 = %mVB2
e Xét qua cau tai vi tri M bat ky (go < a)
A < 1 2
- Dong nang: T,, = EmVM
— Thé néang: V,, =mgh,, =mg (I —Icos¢)=mgl(1-cosp)
- Conang: E,, =T, + 7, :%mvj +mgl(1-cose)

e Theo dinh luat bao toan nang luong ta co:
E,=E; =E,

< mgl(1-cosa) :%mVB2 :%mvhi +mgl (1-cosg)(*)

e Tur phuong trinh (*) ta tinh duoc:

V, = \/Zgl (cosp—cosa)

7) Vidu 7 — Bai todn va cham
Buia déng coc co khdi lugng m, roi ty do tir 6 cao h so véi dau coc. Khdi
luong cua coc 1a m,. Sau mdt lan va dap, coc di xuong mot doan S . Tim lyc can trung
binh cua dat tac dung 18n coc. Gia thiét 1a va cham mém (k = O).
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Y/ s

—
~

—_——

Bai giai
e Day 1a bai toan va cham thang xuyén tam cta hai vat chuyén dong tinh tién.
e Hién tuong va cham xay ra theo ba giai doan:
~~ Giai doan 1: K& tir khi bua roi tu do tir d6 cao h dén cham vao dau coc Véi
van toc V,

- Giai dogn 2: La qua trinh va dp giira baa va coc ké tur lic biia dap vao dau
cocC V&i van toc V; va coc c6 van toc V, =0 cho den khi két thiuc qua trinh va dap bua
va coc ¢ cung van toc u.

— Giai doan 3: K& tir khi baa va coc c6 cung van tdc u cung 1in sdu mdt doan
S rdi dung lai.

e Trong giai doan 1: Xac dinh van toc V| cua bua khi bat dau cham vao dau coc
nho dinh ly dong nang.

%mlvf —~0=m,gh

=V, =4/2gh
e Tagoi F, 1a lyc can trung binh do nén dat tac dung Ién coc va coi la hang so.
b

Ap dung dinh 1y dong ning cho giai doan nay:

S
m, +m
o-%& =—£ F,dS=-F,.S
2
= Ftb — ngE
m+m, S
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B. BAI TAP UNG DUNG
1) Baitap 1
Mot vat co khoi luong m=50(kg) truot xudng theo mit phing AB dai
I :3(m)vé nghiéng so v4i phuong ngang goc o =30°. Biét hé s6 ma sat f =0,2.

Hay tinh cong cua cac luc thuc hién trén doan duong d6?

2) Baitap 2
Hé s6 ma sat truot giita banh xe 6 to va nén duong phai bang bao nhiéu dé 6 to
dang c6 van téc V, = 72(kr%) ding lai duoc sau khi bat dau ham 6 giay. Néu trong

luong 6to1a P.

3) Baitap 3
Poan tau co trong lugng P = 400(kN )dén chan déc c6 d6 dbc i =tga = 0,006
(trong d6 & 1a géc dée) c6 van toc V, = 54(kr%). Hé s6 ma sat khi tau chuyén dong
f =0,005. Sau khi tau 1én doc dugc 50 giay thi van toc cua ndé giam Xuodng con
V, = 45(km/). Hay xéc dinh luc kéo F cia dau tau?
4) Baitap 4
Moémen quay khoéng doi M tac glung vao tang quay cua to1 ¢6 ban kinh R,
trong luong P,. Tai trong P, budc vao dau A cua s¢i day cudn vao tang quay, né dugc
kéo 1én theo mit phang nghiéng v4i phuong ngang goc o .

Tang quay cua toi dat dugc van téc goc bao nhiéu, sau khi né quay duoc mot
goc ¢ . Hé sb ma sat truot gitra tai trong va mat phang nghiéng 1a x. Bo qua khoi

luong ddy va xem tang quay nhu 1a hinh try tron dong chét. Lic dau hé dung yén.
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5) Baitap 5

Tai trong co trong luong P dugc treo vao soi day dai | dat Iéch so véi phuong
thang dimg goc ¢, va roi xuong khong c6 van téc ban dau. Xac dinh van toc cua tai

trong & thoi diém khi day tao v6i phuong thang ding goc ¢ ?

6) Baitap 6
Nam 1751, mot thién thach cé trong luong P = 39(N) roi xubng mat dat. Khi
roi n6 lan sdu xudng mat dat khoang | =1, 85(m). Quan sat nguoi ta thay rang: Tai
chd thién thach roi né chiu luc can cua dat la F =50(kN ). X4c dinh van téc cia thién

thach khi n6 roi dén mit dit (coi nhu n6 khéng c6 van téc ban dau). Tim d6 cao ban
dau cua thién thach, coi luc trong truong khong ddi va bo qua stc can khong khi.

7) Baitap 7

Con truot A c¢6 trong luong P truot theo

mat phang ngang véi van téc V . Qua cau M néi a v
bang soi diy mém nhe, khong gidn dai | budc o >

vao truc O cuia con trugt. Tinh dong nang cua hé. TII777777 7777777750 7777 /
Gia sir quy luat chuyén dong cua con lic OM la: Py
p=0(t) 1

’
4
[ S -
N
\
<

~ P
~ -
~ -
~~ -
~ -
Semcd ="
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8) Baitap 8
Thanh déng chat AB=1=12(m) trong N
luong P c6 thé quay khong ma sat quanh truc nam A_OX

F——3

ngang O cach dau A mot doan OA=%I . Thanh

. ‘ ‘ c ¢
dugc gitr ¢ vi tri nam ngang roi sau d6 tha cho i
chuyén dong. i
Xac dinh van téc dau B khi thanh chuyén i

dong dén vi tri thang dung? B’
9) Baitap9
Qua ciu c6 trong lugng P, = 10( N) dap vao qua ciu c6 trong lugng P, = 20( N)
dang dimg yén. Van tdc cua trong tim qua cau 1 trude khi va cham phai bang bao nhiéu
dé sau khi va cham khong dan hoi van tc cua ching déu bang 6(%) :

10) Bai tap 10
Qua cau trong lugng P, =2(N) roi xudng tir d6 cao h, =1(m) 1én mot tam ¢o
dinh co trong lugng P, = 20(N), nay lén & do cao h, = 25(cm). Tinh lugng ti€u hao

dong nang khi va cham?
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