Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12

Dang 1: Viét phwong trinh dao déng diéu hoa.
Xac dinh cac dac trueng ctia mot dao dong diéu hoa

Chon hé quy chiéu:  + Truc ox...
+ goc toa do tai VTCB
+ Chiéu duong...
+ gbc thoi gian...
Phuwong trinh dao dong cé dang: x = Acos(wt +j ) cm i N
Phurong trinh van toc: v = -Awsin(wt +j ) cm/s - e ¥ EYw -
1) Xac dinh tan s géC w. (MPO) Ebook-nhé.vn - Tdi Ebooks, tai liéu mién phi

+w=2pf= -ZTﬂ ,VOI T :%, N: téng s6 dao dong
+ Néu con lac 10 xo: W:\E, ( k: N/m, m: kg)
m

+ khi cho d6 gidn cta 16 xo ¢ VTCB DI : k.DI =mg b L:% P w= \/%
m

v

IR

2) Xac dinh bién d6 dao dong A:(A>0)
+ A= % , d: la chiéu dai quy dao cla vat dao ddng

- A e s [
+ Néu dé cho chiéu daig Ién nhat va nhé nhat cua 10 xo: A :-Wi?m.

2
+ Néu dé cho ly dd x ting v&i van téc v thitaco: A= ,/xz +V7 (néu bubng nhe v = 0)
v: o a’
+ Néu d& cho van t6c va gia tc: A :VJFW
+ NEu dé cho van téc cuwc dai: Vmax thi: A :M
w

+ Néu dé cho gia téc cuc dai amay : thi A :%l
+ N&u d& cho luc phuc hdi cuc dai Fra thi ® 'Flmx = kA

X en y > N . 2W
+ Néu dé cho nang lvgng cua dao dong Wthi ® A= »

3) Xacdinhphabandau/: (-p£/ £p)
Dua vao cach chon goc thoi gian dé xéac dinh ra j

i . X
<o N _ . + COS/ =
I X=X, 11X =Acos .
Khit:Othii_OUio_A/__DI’ Apj=2
iV =y, iV, = - Ausiry [sin/ = vg
T WA
. jcos/ = .
+ Néu luc vat di VTCB thi 10=Acoy/ b : ! b =7
éu ldc vat di qua I q L 1 v i
| v, =- Ausiry 1A—-—ﬂ—_ >0 {A=?
, wsinj
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. i X .
X 1 R . 1%, = Acos/ ':'A:—ﬂ_->0 ij=?
+ Néu ltuc bubng nhe vat | .. P cos/ P i
10 =- Ausiry Tein - T1A=?
isin/ =0

U khi tha nhe, bubng nhe vat v=0 , A=x
U Khi vat di theo chiéu dwong thi v>0 (Khi vat di theo chiéu &m thi v<0)
U Phadaodong la: (Wt +j )
a sin(x) = cos(x-%)
U (-cos(x)) = cos(x+p)

Dang 2: Xéac dinh thoi dieém vat di qua ly do x,-van toc vat dat gia tri vq

Phuwong trinh dao déng cé dang: x = Acos(wt +j ) cm
Phuwong trinh van téc: v = -Awsin(wt +j ) cm/s

1) Khi vat di qua ly d6 xo thi xg= Acos(wt +j ) b cos(wt +j ) = i);h:cosb

b ut+) =+h+k2p b t = ek tesdes v6i kI N Khi +b- / >0 vakl N* khi b- / <0
w w
Khi c6 diéu kién cla vat thi ta loai b6t mot nghiém t
2) Khi vat dat van t6c vo thi vo = -Awsin(wt +j ) b sin(wt +j ) = --Xhzcosd
w

N

|_d-" k2
, lutej =d+k2p D:rt‘ ——— —

| . i .
im+/ =p-d+k2p %t:e-d-‘ k2e
w w

jd-/ >0 jd-/ <0
voikl Nkhi (0 7 7% vaki Nxkni {07 S

ip-d-7 >0 ip-d-/ <0
3) Tim ly d6 vat khi van téc c6 gia tri vi:

.2 2

. &, 0 / &, 0

Ta dung A2=x2+g-b+ b x=% Az-gb+
74} 74}

4) Tim van t6c khi di qua ly dd x;:

.2
Tading A% = x2 +?2 b v=+u/A?- x2 khi vat di theo chigu duong thi v>0
Z

Dang 3: Xac dinh quang duong va sb lan vat di qua ly dd x,
tlr thoi diém t; dén t,

Phuwong trinh dao déng cé dang: x = Acos(wt +j ) cm

Phuong trinh van toc: vV = -Awsin(wt +j ) cm/s

Tinh s6 chu ky dao dong tir thoi diém t, dén t,: N :.t%ut.: n+$, voi T =
w

Trong moét chu ky :  + vat di dvgc quang duong 4A
+ Vat di qua ly d6 bat ky 2 Ian
* Néu m=0 thi: + Quang duong di dugc: St = 4nA
+ S0 lan vat di qua xo la Mt=2n
*Néum 1 0 thi: + Khi t=t; tatinh x; = Acos(Wt; + j )cm va v; dwong hay am (khong tinh v;)
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
+ Khi t=t; ta tinh x; = Acos(wt; + j )cm va v, dvong hay am (khdng tinh vy)

i A wx M N R N e
Sau do V€ hinh cua vat trong phan Ié ? chu ky roi dwa vao hinh vé dé tinh Sz va s6 lan Mg vat di

qua X tong tng.
Khi dé: + Quang duong vat di duoc la: S=St +Sjs
+ S0 lan vat di qua xo la: M=M1+ M;;

, 11X >X, >X . .
*Vidu:j © 0 7 taco hinh vé:

iv,>0,v, >0 —¢S—e ¢ o 0>
Khi d6 + S6 1an vat di qua Xo 13 Mye= 2n A X X% 0 x A X
+ Quéng duong di duoc:
Sie = 2A+(A-xa)+HAJ)) =2A-x -
Dang 4: Xac dinh lyc tac dung cuc dai va cuc tiéu tac dung lén vat va
diém treo 10 xo - chiéu dai 10 xo khi vat dao ddng
1) Lwc hoi phqc( Iwc tac dung Ién vat):
Lwc hdi phuc: F=- kX = ma : ludn huon ve vi tri can bang
Do I6n: F = k|x| = mw/|x] .
Lwc hoi phuc dat gid tri cuc dai Fnax = kA khi vat di qua cac vi tri\bién (x==xA).
Lwc hoi phuc c6 gia tri cue tiéu Fmin = 0 khi vat di qua vi tri can bang (x = 0).
2) Luc tac dung Ién diém treo 10 xo:
Luc tac dung Ién diém treo 10 xo la lvc dan hdi: F=k|DI +x |
+ Khi con Iac 10 xo ndm ngang DI =0

+ Khi con lac 16 xo treo thdng ditng: DI :%:% :

+ Khi con I4c ndm trén mat phang nghiéng 1 goc a: DI :w‘:ﬁ

a) Luc cuc dai tac dung lén diémtreo la: F_, = k(DI +A)
b) Lwc cuc tiéu tac dung Ién diém treo la:
+ khi con lac nam ngang: Fyin =0
+ khi con I&c treo thing ding hodc ndm trén mat phang nghiéng 1 géc a
Néu DI>Athi F. =Kk(DI- A)
Néu DI £ A thi Fpin =0
3) Lwc dan hoi & vi tri co li do x (gdc O tai vi tri can bang ):
+ Khi con lic 10 xo nam ngang F= kx
+ Khi con lac 16 xo treo thdng dirng hodc ndm nghiéng 1 géc a : F = k|DI + x|
4) Chiéu dai 1o xo:
o . la chiéu dai tu nhién cua 10 xo:
a) khi 10 xo ndm ngang:
Chiéu dai cuc daictalo xo: I max= 1o+ A.
Chiéu dai cuc tiéu cla 1o xo: I'min= 1o+ A.
b) Khi con I&c 10 xo treo thing dirng hodc ndm nghiéng 1 géc a
Chiéu dai khi vat & vitrican bang: 1 = 1, + DI
Chiéu dai cuc dai clia 10 xo: I max=1,+ DI + A
Chiéu dai cuc tiéu cla 1o xo: I min=1,+DI —A.
Chiéudai & lydo x: I = 1o+DI +x
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
Dang 5: Xac dinh nang luvgng ctia dao dong diéu hoa

Phuwong trinh dao déng cé dang: x = Acos(wt +j ) m
Phuwong trinh van téc: v = -Awsin(wt +j ) m/s

a) Thé nang: W, = %kx2 = %k AZcos’(Wt +j )
b) Pong nang: Wq = %mv2 = %mszzsinz(wt +j) = %kAzsinz(wt +j); voik = mw

¢) Co nang: W = W+ Wy = %k A? :% mw?AZ,

+Wi=W - Wy
+Wa=W-W,;

KhiWiy=Wgp x== A; p thoigian W= Wgqla: Dt:%
+ Thé nang va déng nang clia vat bién thién tuan hoan véi cung tan sé géc w’ = 2w, tan sé dao
dong f" =2fvachu ki T’ = %

Chuay: Khitinh nang lwvgng phai doi khdi lwgng vé kg, van toc vé m/s, ly do vé mét

Dang 6: Xac dinh thoi gian ngan nhat vat di qua ly do x; dén x,
Ta dung mai lién hé gitra dao dong diéu hoa va chuyén dong tron déu dé tinh.
Khi vat dao dong digu hoa tlr x; dén x, thi twong (rng viroiu vat chuyén dong tron déu tir M dén
N(chid y x; va x; la hinh chiéu vudng géc cia M va N Ién truc OX
Thoi gian ngdn nhét vat dao dong di tir x; dén x, bang thoi gian vat chuyén dong tron déu tir M
dén N

MON

At =t,,, WT MON = X1M0+ONX v0i

Sin(x,MO) :JéA-L, Sin(ONx,) :J-XAEL
A T

+khivatditr: x=0 A X=temthi Dt —em
2 12

ot 4 A . . T

+ khi vat di tu: xzi?A x==x A thi Dt=?

+khivatditr: x=0 A x= & va X = +A—ﬁA x=x Athi Dt—%
Aﬁ T

+vét 2 lan lién tiép diqua x = i? thi Dt =7

Ao S e A v DS
Van toc trung binh cua véat dao dong luc nay: v :E

DS dwoc tinh nhw dang 3.

Dang 7: Hé 10 xo ghép nbi ti€p - ghép song song va xung doi.

1). Lo xo ghép ndi tiép:
a) B0 clrng cua hé k:

Hai 10 xo c6 do ctrng k; va kp ghép ndi ti€p c6 thé xem
nhv mot 10 xo cd d6 clhng k thod mén biéu thic: ks ka
1 1 1 m - 0000000 —0000000
-:-+-(1)

k Kk, k,

§
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
Chirng minh (1):
Khi vat & ly do x thi:

. ‘|f=kX,Fl=k1X1,F2=k2x2 ||::|:1:|:2
IF=R=F - 1____ [ 1_1 1 1.9
i U {F=F=F, Pi{F F F b es—ess+eams hay k =
TX — Xl +X2 l I-:é+‘ k kl 2 kl + k2
| X=X +X, Ik k1 kz
b) Chu ky dao dong T - tan s6 dao dong:
e m, 1 T2
+ Khichicd 1o xo 1(ky): T, =2 P am=
(o) T ka:l T
+Khichico 1o xo 2(ky): T, =2p - DA——T;
v k, k, 4p'm
+ Khi ghép nditi€p 2 1o xo trén: T = Zp\jﬁb 3——2-1-2
' k k 4p°m
2 2 2
Mé_i £+£nenT— T* T*D TZ—T1 +T2
k k k, 4p°m  4p°m  4p°m
Tan s6 dao dong: i—i+i
2 £2 2
feo 7 f;
b. Lo xo ghép song song:
Hai 10 xo ¢6 d6 clrng ki va ko ghép song song c6 thé xem nhu mot 10
X0 ¢6 dd cling k thoa man biéu thirc: k = k; + k» (2) :
Chirng minh (2): Ly k,
Khi vat & ly do x thi: W
if=kx,F =kx,,F, =k x
X=X =X, ~ ! e a2 IX=X, =X, Ly, ks
iF:F U Ix=x=x, 1,kx:kx +k,Xx
| 1 2 {F:|:1+F2 | 1™ 272
P k =k, +k,

b) Chu ky dao dong T - tan s6 dao dong:

+ Khichico 1o xol(ky): T, = Zp\gb k, :4_;#
1 1
+ Khi chi c6 10 x02( k2): T, =2,0\ED K, :%
+ Khi ghép n6i tiép 2 10 xo trén: T = Zp\jﬁb k :ﬂ
Ma k =k; + ko nen-# # # il +12

2 2
T, L P P
Tan sd dao dong: f2 =172 +f?
¢) Khi ghép xung ddi céng thirc gibng ghép song song Lk, Lo, ko
Luu y: Khi gidi cac bai toan dang nay, néu gap truong hop mot 1o

X0 c6 do dai tw nhién 14 (d0 ciing ko) duoc cat thanh hai 16 xo ¢o
chiéu dai lan lwgt 1a 1 (d6 cling ki) va 1, (d6 cling k») thi ta co:

kolo=kil1=kal>
Trong do ko -g %nst E: sudt Young (N/m?); S: tiét dién ngang (m?)
0 0

GV: Lé Thanh Son, ¢ 0905930406 Trang 5



Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12

Dang 8 : Chirng minh hé dao dong diéu hoa
Trong trweong hop phai chirng minh co hé dao dong diéu hoa trén co sé lwc dan hoi tac dung:
F = -kx hodc nang lugng cta vat dao dong (co nang) W = W, + Wy, ta tién hanh nhu sau:
Céch 1: Dung phuong phap dong luc hoc:

+ Phan tich luc tac dung lén vat

+ Chon hé truc toa dd Ox

! . . . r r .. R N
+ Viét phwong trinh dinh luat I1 Newton cho vat: é F =ma chiéu phuong trinh nay 1én OX
dé suy ra: x" = - wPx : vay vat dao dong diéu hoa véi tan s6 goc w
Céch 2: Dung phuong phap nang lvong:
*Vi W=W;+ Wy trong dé: W, = %kx2 (con l3c 10 x0)

Wy = %mvz

Ap dung dinh luat bao toan co ndng: W = W, + Wd%: kx? +%mv2: const

+ L&y dao ham hai V€ theo t phwong trinh nay chi y: a=v' = x"
+ Bién ddi dé dan dén: x" = -w’x vay vat dao dong didu hoa véi tan s6 goc w

Con lac don
Dang 9: Viét phuwong trinh dao dong cta con lac don
- con lac vat ly- chu ky dao ddng nho

1) Phuong trinh dao déng.
Chon: + Truc OX trung ti€p tuyén véi quy dao

+ gbc toa do tai vi tri can bang

+ chiéu dwong la chiéu léch vat

+ gbc thoi gian .....
Phuwong trinh ly do dai: s=Acos(wt +j ) m

v =-Awsin(wt +j ) m/s

* Tim w>0:

+w=2pf= -ZT& ,VOI T :%, N: téng s6 dao dong
+ w= \/@ (l:chidu dai day treo:m, g: gia t6c trong trwdng tai noi ta xét: m/s?)

+ w= V@ vOi d=0G: khoang cach tir trong tam dén truc quay.
I: mémen quan tinh cta vat ran.
e A’ -s°
*Tim A>0:
2

vio .
+ AZ:SZ+7VOI s=a .l

fAN

+ khi cho chigu dai qu§ dao 1a mot cung tron KN : A =e—

+ A=a,l, a,: lydd goc: rad.
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
*Timj (-p£/ £p)
Dua vao cach chon goc thoi gian dé xéac dinh ra j

i . _X
iX=X%X, X =Acos/ § €0/ __Ag. _
KhltOth|| U i U 21 P/ =7
V=V, TV = - Ausiry isin/ = Vo
T WA

Phuog trinh ly giac: a :%: a,cos(w +j ) rad. voi a, :érad

2) Chu ky dao ddng nha.

i
+ Con l&c don: TZZ'O\FD !

| e

T T

|
+Conlacvatly: T =2p I =} !
mgd
7 T°md
Dang 10: Nang lwgng con lac don - Xac dinh van tc cua vat

Lwc cang day treo khi vat di qua ly do goc a

1) Nang lwgng con l&c don: \
Chon méc thé nang tai vi tri can bang O

+D0ong nang: Wd:%mv2
+ Thé ndng hdp dan & ly do a : W, = mgl(1-cosa)

+ Co nang: W= Wt+Wd:%m WA?

Khi géc nhd: W, =mgl(L- cosa) :%mgla2

W:%mg 1a°,

2) Tim van toc cta vat khi di qua ly dé a (di qua A):
Ap dung dinh luat bao toan co nang ta co:

Co nang tai bién = co nang tai vi tri ta xét

WA:WN

Wia+Waa=Win+Wan

U mgl- cosa)%mv,f:mgl(l- cosa,) +0

b Vi =2gl(cosa - cosa,) b v, = +\/Zgl(cosa-cosa0)
3) Lwc cang day(phan luc cua day treo) treo khi di qua ly do a (di qua A):

Theo Binh luat Il Newton: P+T ma chiéu Ién T ta duoc
2 2
t - mgcosa =ma,, = m-lﬁ- uts= m-lﬁ-+ mgcosa = m2g(cosa - cosa,) + mgcosa

P 1 =mg(3cosa-2cosa,)
4) Khi géc nho a £10°
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
isina»a ]_VZA:gl(ag-az)
i a7 khido | 1 o
1cosa »1- 7 y‘ :?mg(l- 2a, - 3a°)
Chua y: + Khi di qua vi tri can bang(VTCB) a =0
+ Khi ¢ vitribién a = a,

Dang 11 : Xé&c dinh chu ky con lac & dd cao h
d6 sau d khi day treo khong gian

Gia toc trong trvong & mat dat: g = (;—l\z/l; R: ban kinh trai Bat R=6400km
1) Khi dua con l&c 1én d6 cao h:

Gia toc trong tredng & do cao h: g, m +
e

Chu ky con lac dao dong dang & mat dét: T, = Zp\jE (@)
g

Chu hy con lac dao dong sai & do cao h: T, = ZpP(Z)

Dd- ma P T,= T(1+-)
fors ot iy

Khi dua Ién cao chu ky dao d@ng tang Ién.
2) Khi dwa con lac xudng d6 sau d:

*@ do sau d: g, = g(1 -%)
4 3
) _ A m(=p(R - d)°.D) B . o
Chung minh: Pg=Fnq U mg, :G—Q'W D: khoi lvgng riéng trai bat
4
A GPRDIR-A)° o gp  GM d
U gd:G#:GH—?( -) b gd:g(l-?)

(R- d)’R (R- d)’R

*Chu ky con lac dao dong & dd sau d: T, = Zp\F(:%)

Dé \Fma\/ﬁ ‘fl-DT T»T(l+£)
2R

Khi dua xudng do6 sau chu ky dao dong tang Ién nhung tang it hon dua 1én doé cao

Dang 12 : Xac dinh chu ky khi nhiét do thay doi
(day treo lam bang kim loai)
Khi nhiét do thay doi: Chiéu dai bién ddi theo nhiétdo : 1 = 1,(1 +/ t).

/ - 1a hé s6 n& dai vi nhiét ctia kim loai lam day treo con lac.
l,: chigu dai & 0°C
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12

Chu ky con lac dao dong dang & nhiét do t,(°C): T, = 2p\/|:. (1)

Chu ky con l&c dao dong sai & nhiét do t,(°C): T, = ZP\P 2 p I \/::
2

=l @+/t
Ta co: : °( ) 1 -/(t -t)vi/=1
il (1+/t) 1+/1,

T
?»1 -/(t -t)Pp T, +»T(l+-/(t - 1))

1- /(- )

Vay T, = T,(L+em(t, -1,)

+ khi nhiét dé tang thi chu ky dao dong tang lén
+ khi nhiét dé giam thi chu ky dao déng giam xudng

Chii §: + khi dua Ién cao ma nhiét do thay d6i thi: ;» 1-%)\(t2 1)) -%

2

+ khi dua lén xung do sau d ma nhiét do thay dGi thi ;» 1-%)\(t2 -tl)-%
2

Dang 13 : Xac dinh thoi gian dao ddng nhanh
cham trong mot ngay dém.
M6t ngay dém: t = 24h = 24.3600 = 86400s.
Chu ky dao dong dang la: T,
chu ky dao dong sai la T,

+ S8 dao dong con lac dao dong dung thwc hién trong mdt ngay dém: N, :+
1

+ S8 dao dong con lac dao dong sai thuc hién trong mot ngay dém: N, :T;
2

+ SO dao dong sai trong mot ngay dém: DN =| N, - N, |=t |_+- £|
2 1

+ Thoi gian chay sai trong mot ngay dém la: Df =T,.DN =t |$-- 1]
2
0 Néu chu ky tang con lic dao dong cham lai
U Néu chu ky giam con lac dao déng nhanh Ién

*

Khi dua 1én do cao h con lac dao ddng cham trong mot ngay la: Dt = t.%

*

Khi dua xudng do sau h con lac dao dong cham trong mot ngay la: At = t.%

*

Thoi gian chay nhanh cham khi nhiét do thay déi trong mot ngay dém la: At = t%)\ |t, -t |

*

Thoi gian chay nhanh cham tong quat: AT =t |%+%)\(t2 -t) |

Dang 13 : Xac dinh chu ky con lac vap(vwéng) dinh
bién d6 sau khi vap dinh

1) Chu ky con lac:
* Chu ky cn lac truge khi vép dinh: T, = 2,0\/1, 1,: chiBu dai con lac trwdce khi vép dinh
g
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12

* Chu ky con lac sau khi vép dinh: T, = ZpF, I,: chigu dai con lac
g

sau khi vép dinh a,
* Chu ky ctiacon lac: T :%(T1 +T,) »
“n A 2 . . . i o
2) Bién dd goc sau khi vap dinh B, : N .
Chon méc thé nang tai O. Ta cd: Wa=W\y T
P Wia=Ww U mgl,(1- cosh,) =mgl, (1- cosa,) C

U 1,(1- cosh,) =1,(L- cosa,) vigoc nhd nén

2

b 1,(1- (1-%/)02)):I1(1- (1-%&75) b Bozao\/::: bién do géc sau khi vap dinh.

Bién dd dao dong sau khi vép dinh: A'=0,.1,

Dang 14: Xéac dinh chu ky con lac bang phuong phap tring phung

Cho hai con lac don: Con lac 1 chu ky T, da biét

Con lac 2 chu ky T, chva biét T, » T,
Cho hai con l&c dao dong trong mat phang thang dimg song song trréc mét mot nguoi quan sat.
Ngudi quan sat ghi lai nhirng lan ching di qua vi tri can bang cung lic cung chiéu(trung phung).
Goi g lathoi gian hai lan trung phung lién ti€p nhau
a) Néu T,>T, : con lac T, thyrc hién nhiéu hon con lac T, mdt dao dong

:i:TZ :-% 1 111
taco g=nT,=(n+)T, b | " b T, :AD T, =ﬂb - —a» e
In= g+1 ~ o+ T, T, 6
f 0 T T, q
b) Néu T,<T,: con lac T, thuc hién nhiéu hon con lac T, mét dao dong
:i:TZ =< 1 111
taco g=nT,=(n+1T, b | n b T, :LD T, —n—p o--o--a
Tn=am- 1 g_]_ 11717 T8
T Tl Tl Tl q

Dang 15 : Xéac dinh chu ky con lac khi chiu tac dung thém ctia
ngoai lwc khong doi F .

* Chu ky con lac lic dau: T, = 2,0\F(1)
g

* Chu ky con lac lic sau: T, = Zp\g;(Z)
hd

Khi con l4c chiu tac dung thém clia ngoai IErc khs“)ngldc“ii IIZ khi do:
Trong lwc hiéu dung(trong luc biéu kién): P, =F+P

N r
U mahd =F+mg5l3 5hd :5'*'%

1) Khi F-- b(cUng hwéng)
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
O =9 % khi d6 T, <T;.chu ky gidam

2) Khi F-—P (ngugc huwdng)

Opy =0 % khi d6 T,>Ti. chu ky ting

a,
3) Khi F~ P (vudng goc) F
| a6 ? :
= |9+ am> khid6 T,<Ty.chu ky giam N L
Ohg =49 515; 2<l1 Y9
p 0

P o F
Vi tri can bang moi tana, :?

Chu y: Céc loai luc c6 thé gap:

+1) Lyc tinh dign: F =9.10° e

erlZ
+2) Luc dién trwong: F=|q|.E, E :%: cuong doé dién truong .

déu(V/m)

F-- E khig>0,

F- " E khig<0
+3) Luc day Acsimet: Fa= D.V.g: D: khdi lvgng riéng cla chat 16ng, khi
V: thé tich chéat 1dng ma vat chiém chd

Dang 16 : Xac dinh chu ky con lac khi gan vao hé chuyén
dong tinh tién vai gia toc a

- Khi con |IéC gé&n vao hé chuyén dong tinh tién véi gia téc a thi vat chiu tac dung thém cia lwc
quan tinh F, =-ma (nguoc chiéu voi a )

Trong lwc hiéu dung(trong luwc biéu kién): IIth = IIZqt +lID

U mlghd :mé' ma p Ighd :é' a
+ khi hé chuyén dong nhanh dan déu thi a cuing chiéu v6i V (chiéu chuyén dong) khi do F,
nguwoc chiéu chuyén dong .

+ khi hé chuyén dong cham dan déu thi a nguoc chiéu vi v (chiéu chuyén dong) khi dé F, cing
chiéu crlluyé’n qug

1) Khi F, - - P (cung hudng) thi g,, =g+a khido T,<Ti.chu ky giam

2) Khi F, - ~ P (nguoc hueng) thi g,, =g- a khi d6 T,>T. chu ky ting

3) Khi F, " P (vuong g6c) thi g,, =+/g° +a’ khi d6 T,<Ts.chu ky giam
\ F
Vi tri can bang méi tana, :d;-

4) Khi |':qt hop V6i P mot goc a thi: g,,> =g° +a’ +2ga.cosa
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
Dang 17 : Bai toan con lac dit day - va cham

1) Bai toan dut day:

Khi con lac dit day vat bay theo phwong ti€p tuyén voi quy dao tai
diém dut.

+ Khi vat di qua vi tri can bang thi dit day lic d6 vat chuyén
ddng nén ngang véi van téc dau la van téc lac dit day.

Vén toc lhc dut day: v, = /2gl(L- cosa,)
I
|theo OX:X =V,.t Vi,

Phuwong trinh theo céc truc toa do: .
Ttheo oy:y --gt

P phuwong trinh quy dao: y —Ag X, — o—
2 v? 41(1- cosa,)

+ Khi vat dit ¢ ly do a thi vat sé chuyén dong ném xién
vGi van téc ban dau la van toc lac dit day. [
Van tdc vat lac dut day: v, =,/2gl(cosa - cosa,) 3
Phuwong trinh theo céc truc toa dé:

| theo ox: x =(v,cosa).t

I -~

Ttheo oy:y=(v,sina).t- -gt2

Khi d6 phwong trinh quy dao la: y = (tana).x - ;dqxz

(v,.cosa)

Hay:y = (tana).x - ;J\;?(H tan® a)x?
0

Cha y: Khi vat dit day & vi tri bién thi vat sé roi tv do theo phwong trinh: y =%th

2) Bai toan va cham:

+ Truong hgp va cham mem sau kh| va cham hé chuyén dong cting van toc

r r

Theo BLBT dong lugng: P, P —PAB U m,v, +mgv, =(m, +mB)V
Chiéu phuwong trinh nay suy ra vén toc sau va cham V

+ Trwong hop va cham dan hoi: sau va cham hai vat chuyén déng véi cac van téc khac
nhau \'/A2 va \'/Bz.
Theo dinh luat bao toan dong lvgng va ddng nang ta cé

I I I I

L 1 1 1 N + = +
jP, +P, =P, +P,, R i MpV, + MgV =MyV,, MgV,
1 _ Uil 2 1 2 _1 2 1 2
TWya + Wy =Wiya, *Wis, *?mAVA +?va8 _?mAVAZ +?mBVBZ

tlr day suy ra céc gia tri van téc sau khi va cham v,,va v,.
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
Dang 18 : Tong hop hai dao dong cuing phwong cuing tan so

+ Hai dao dong diéu hoa cung phuong cung tan so:
Phuwong trinh dao dong dang:  x; = Ajcos(Wwt + j 1)
X2 = Axcos(Wt +j 2)
P x=x;+Xx2=Acos(Wm + ] )
a) Bién do dao dong téng hop:
A? = A% + A% +2A1A;¢c05 (j 2- 1)
Néu hai dao dong thanh phan c6 pha:
U cung pha: D =2kpbP Amnx=Ar+A;
U ngeocpha: D =(2k+1)pP Amn= A - A}

0 wvudng pha: Dj =(2k +1)% P A=A’+A?

U lechphabdt ki: A - AJEAE A +A,
b) Pha ban dau: tan, :M b/j=?
A cos/ ,+A,cos/,
+ Néu c6 n dao dong diéu hoa clng phuong cung tan so:
X1 = Ajcos(Wt +j 1)

Xn = Ancos(Wt +j 1)

Dao dong tong hop la: X =X; + X + X3..... = A cos(Wt +j )
Thanh phan theo phuvong ndm ngang Ox:

Ay = Aic0s] 1 + AC0S] 2+ ....... AnCOS| 1
Thanh phan theo phuong théng diing Oy:

Ay =Assin 1+ Agsinj 2+ ....... Apsinj

Chu y: Khi khéng ap dung duoc cac cong thire trén dé don gian ta ding phwong phéap gian do
vecto Frexnen dé giai

Dang 19 : Bai toan vé sy cong hwdng dao dong

PE cho hé dao dong vai bién do cuc dai hodc rung manh hodc nwéc séng sanh manh nhét thi xay
ra cong hudng dao dong.
Khidé w=w,(f =f,)p T=Tp

Van téc khi xay ra cdng huong la: v :%

Luuy:

. < s k

U con lac 1o xo: WOZVE
m

G con Iécdon:woz\jg

. PR mgd

U conlacvatly: w, = :
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Ly thuyét va phuong phap giai cac dang toan phan co dao dong lop 12
Dang 20 : Bai toan vé dao dong tat dan

a) Tinh d6 giam bién d6 dao déng sau mot chu ky: DA
ta c6 : D6 giam thé nang cong lwc ma sat
Goi A; la bién d6 dao dong sau nlra chu ky dau
A; la bién dd dao dong sau ntra chu ky ti€p theo
+ Xét trong nlra chu ky dau:

%kAiz - %kAZ = Anasét =- Fmasét(A+ Ai) P %kAZ - %kAiz = Fmasét(A+ Ai)

0 %k(A- A)YA+A)=F _(A+A)P %k(A- A)=F. .. P A-A= Z‘Fﬂkiiili' (1)

+ Xét trong nlra chu ky tiép theo:
%kAZZ - %kAiz = Anasat =- Fmasat(Ai + Az) P %kAiz - %kAZZ = Fmasat(AZ + Ai)
0 k(A - A)(A +A) = Fro (A + A) P (A~ A) = Fopy P A - A, = 2emblln 2)

Tw (1) va (2) b DO gidm bién dd sau mot chu ky: DA=A - A, = 4£Ii(iiﬁb

DO giam bién do sau N chu ky dao dong: DA = A - A :4N-kaaaa5

b) S6 chu ky dao dong cho dén lic dirng lai:
A KA

Khidirng lai Ay=0 b s6 chu ky : N = e =
DA] 4Fmasét
Luwc masat: F___.. =A.N f: 1a hé s6 masat

masat
N: phan luc vudng goc véi mat phang
c) DE duy tri dao dong:
Nang lvgng cung cdp = Nang lugng mat di trong mét chu ky= Céng cla lyc masat
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