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TRA CUU NHANH PHUONG PHAP GIAI CAC DANG TOAN
DAO PONG CO HQC

1.1. Dao dng diéu hoa

Tinh hudng 1: Khi gip bai toan cho biét cic phwong trinh phu thudc thoi gian cua x,
v, a, F, W, va W, dé tim cic dai lugng khac thi 1am thé nao?

Giai phap:

Dbi chiéu véi phuong trinh téng quat dé xac dinh cac dai lwong ma bai toan yéu cau.

x = Acos(at +¢)

v=Xx'=—wAsin(ot +¢)

a=V'=-w’Acos(at+¢)

F =ma=-mw*Acos(ot + @)

2 2 A2 2 A2
W, =%= msz cos’ (ot + ) = A [1+ cos(2wt+2¢)]
2 2 A2 272
W, = m;/ _ Mo A sinz(a)t+go)= @ A [1—005(2a)t+2(0):|
2 A2 2
W =W, +w, = A =k%

*O day can chii y:

-Khiv>0,a>0: van toc gia toc ¢6 cung chiéu duong (hay hudng theo chiéu duong).

- Khiv <0, a<0: van tbc, gia tbc nguoc chiéu duong (hay hudng theo chiéu 4m). )

Tinh hudng 2: Khi gip bai toan lién quan dén viét phuong trinh dao dong thi lam thé

thé nao?

Gidi phap:

+ Thyc chét cua viée viét phuong trinh dao dong diéu hoa 1a x4c dinh cac dai luong A,

X . x = Acos(at +¢)

® Vva ¢ trong cac bicu thuc: .

V=X'=-wAsin(ot + )

+ D¢ xéac dinh o, cdn cr vao cac cong thirc ¢ li€n quan dén & trén va moi lién hé

claovsi fvaT: w=2xf =2—”=\/E=\/§.
T m |

- Néu trong khoang thoi gian At, vat thuc hién duge n dao dong thi chu ki dao dong

At
a:T=
n
+ D¢ xéac dinh A can cur vao cac cong thire c6 lién quan dén dai lugng nay nhu:
2
A= 2_|.v_=vm¢’=l><:a'mallemax_lmin
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+ Pé xac dinh @ can dwa vao cac phuong trinh li 6 va vén téc & thoi diém ban dau (t =
{XL—O =X {ACOS(B =X
0): = . =90
—wAsing =V,
+ Chay:
1) Vit di theo chiéu dwong thi v > 0, di theo chiéu 4m thi v < 0.
2) Bén trudng hop dic biét nén nhd. Khi chon gdc thoi gian 14 luc: vat ¢ bién duong,
vat qua vi tri can béng theo chiéu 4m, vat & bién am va vat qua vi tri can béng theo
chiéu dwong thi phuong trinh c¢6 dang nhu trén hinh vé.

o= +Z
2
[x=—Asinox] |x = Acos ax|
o) o)
D= +x D =ax -0 o oO—>
& &
©=ar— "
2

Tinh hudng 3: Khi gip bai toan lién quan dén cac phuong trinh doc 1ap v6i thoi gian
thi lam thé nao?
Giai phap:
Str dung linh hoat cac cong thirc sau:
2
x? +§= A% a=-0’X;F =—ma’x =—kx;k = mo?®

kx> mv? me’A® KA?
WA Wy =t =75 =

Tinh hudng 4: Khi gip cac bai toan don gian: cho x tinh v hodc cho v tinh x thi lam
thé nao?

Giii phap:
A2=x21Lﬁ |V|:a)_£m .
Tir céc cong thire o = 7 ta suy ra e diém dgc bige
Vo =0A  |[x=A h‘(ﬁj
e
T O e

2
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Tinh hudng 5: Khi gip bai toan lién quan dén téc d6 chuyén dong tron déu va toc do
dao dong diéu hoa thi 1am thé nao?
Gidi phap:

Kinh nghiém cho thy, nhimg bai toan khdng
lién quan dén hudng cua dao dong diéu hoa hodc lién
quan van toc hodc gia toc thi nén giai bai toan bang

cach sir dung cac phuong trinh; con néu lién quan dén
hudng thi khi stt dung vong tron lugng giac sé cho 101

giai ngan gon!

Ta da biét, hinh chiéu cua chuyén dong tron déu trén mot truc nam trong mat
phing quy dao biéu dién mot dao dong diéu hoa: X = ACOS(a)t + go) . O nira trén vong
tron thi hinh chiéu di theo chiéu 4m, con & dudi thi hinh chiéu di theo chiéu duong!

Ban kinh=A

X= ACOS(a)t + (0) =Hinh chiéu CDTD < Téc d6 géc = w

To6c d6 dai v, = wA

2 2 2 2 2
X2 +V—2= A@(lJ +[Lj =l (lj +[1J =1
0] A @A A A
Tinh hudng 6: Lam thé nao dé tim khoang thoi gian dé vecto van toc va gia toe cing
chiéu, nguoc chiéu?
Giai phap:
Viét phuong trinh duéi dang: x = Acos(ot + ¢) thi ¢ = (ot + ¢). Chu y rang, V ludn

cling huéng v6i huéng chuyén dong, & ludn hudng vé vi tri cin bang.

((a<0 ,
/2 I e Vardititx = Adbnx=0>0<0<
v<0 2
1T I a>0 .
@ O oVatdittx=0dbna=-A> <0<
0 v<0 2
T o @ ¥
TP v gt s Adenx -0 >z
) (Iv) v>0c> Gt ditd x—- énx = :>7r<¢<7

a<0 .. . 3T
0(:)V¢_itdr.tltx:0ﬁnx:A:>7<(D<2:rr

3/2 Vo

+ Vat chuyén dong vé vi tri can bang la nhanh dan (khong déu) va chuyén dong ra xa
vi tri cin bang 1a chdm dan (khong déu).

Tinh huéng 7: Tim li d6 va hudng chuyén dong & thoi diém to thi 1am thé nao?

Gidi phap:
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x = Acos(wt + @) w %= Acos(awt, + )

Cach 1: { (Vo) > 0 : vat

V=X'=—a)Asin(a)t+(o) Vie) =—a)ASin(a).to+go)

(t
di theo chiéu duong (x dang ting); Vo) < 0 : vat di theo chiéu am (x dang giam))
Cach 2:

Xac dinh vi tri trén vong lugng gidc & thoi diém to: ¢(t0) =ol,+¢.

Néu thudc nira trén vong tron lwong gidc thi hinh chiéu chuyén dong theo
chiéu am (li d6 dang giam).

Néu thudc nira dudi vong tron lugng giac thi hinh chiéu chuyén dong theo
chiéu duong (li d dang ting).

Li d dao dong diéu hoa: x = Acos D

Vian toc dao dong diéu hoa: v = X'=—-wAsin (D(to)

Tinh hudng 8: Lam thé nao dé tim trang thdi qua khir va twong lai ddi véi bai todn
chua cho biét phuong trinh cia x, v, a, F...?

Gidi phap
Budére 1: Chon gbc thoi gian t = to = 0 va ding VTLG
dé viét pha dao dong: ¢ = ot + o. Tuong lai
Buéc 2: Lan luot thay t = -At VA t = +At dé tim trang ‘tﬂ
thai qua khir va trang thai twong lai: Qué khir
{x = Acos® o
O=wt+p=> ] (v > 0 : vat di theo
V=-wAsin®

chiéu duong (x dang ting); v < 0 : vat di theo chiéu

am (x dang giam))
Tinh huong 9: Lam thé nao dé tim trang thai qua khtr va tuong lai doi voi bai toan cho
biét phuong trinh cia x, v, a, F...?
Gidi phap:
Cach 1: Gidi phuong trinh luong giac (PTLG)
Céc budc giai bai toan tim li 9, van tdc dao dong sau (trudc) thoi diém t mot
khoang thoi gian At.
Biét tai thoi diém t vat c6 1i do x = x;.
* Tir phuwong trinh: X = Acos(wt + ¢) cho X = X;.
Lay nghiém ot + ¢ = o ing voi x dang giam (vat chuyén dong theo chiéu 4m vi v < 0)
hodc ot + ¢ = - a. (g vdi x dang tang (vat chuyén dong theo chiéu duong)
(v6i 0 < o = arccos(x; + A) = shiftcos(x; + A) < n)
* Li d6 va vén toc dao dong sau (trudc) thoi diém do At gidy la




https://thi247.com/

X = Acos(twAt + @) hod X = Acos(rwAt — )
odc
vV =-wAsin(toAt + ) vV =-wAsin(toAt - a)
Ngay nay voi sw xudt hién ciia mady tinh cim tay nhuw Casio 570ES, 570ES
plus...ta xdy dung quy trinh gidi nhanh nhw sau:
& Li do va van tdc sau thoi diém t mot khoang thoi gian At 14n lugt bAm nhu sau:
Acos(wAt + shiftcos(x, + A))
—wAsin(wAt + shiftcos(x, + A))
& Li d6 va vén tdc trude thoi diém t mot khoang thoi gian At lan lugt bam nhu sau:
Acos(—mAt £ shiftcos(x, + A))
—wAsin(-wAt + shiftcos(x, + A))

(Ldy ddu cgng truée shiftcos(x, + A) néu ¢ thoi diém t li dg dang giam (di
theo chiéu am) va ldy dau triv néu i dg dang tang (di theo chiéu dwong))
Cach 2: Dung vong tron luong giac (VILG)
+ Dya vao trang thai ¢ thoi diém to dé xac dinh vi tri tuong ung trén vong tron luong
giac.
+ Pé tim trang thai & thoi diém (to - At) ta quét theo chiéu 4m mot goc A = wAt
+ Pé tim trang thai & thoi diém (to + At) ta quét theo chidu duong mot goc Ap = ®At

Kinh nghiém:
1) Chon lai goc thoi gian trimg voi trang thdi da biét tire la viét lai pha dao déng ¢ =
N o .| X=Acosg
ot + ¢. T do ta tim duoc trang thai qua khwe hodc twong lai: .
v=—Awsing

2) Béi véi bai todn lién quan dén chiéu tang, giam (chiéu dwong, chiéu &m) thi nén
ding VILG. Péi véi bai todn khéng lién quan dén chiéu ting giam (chiéu dwong chiéu
am) thi nén dung PTLG.

3) Cdc bai todn cho biét ca li dg va vin toc thi ciing nén ding GPTLG.

Tinh hudng 10: Khi gip bai toan lién quan dén hai thoi diém cach nhau t, —t, =nT ,

t,—t =(2n +1)% vat,—t =(2n +1)% thi 1am thé nao?

Gidi phap:
1) Hai thoi diém cdch nhau mét khoang thoi gian t,—t, =nT (ching t6i goi la hai

thoi diém cing pha) thi X, = X;V, =V,;8, = &,....
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; T
2) Hai thoi diém cdch nhau mgt khoang thoi gian t, —t, =(2n +1)E (chiing téi goi la
hai thoi diém nguwoc pha) thi X, ==XV, =-V;;8, =—4,....

. T -
3) Hai thoi diém cach nhau mot khodng thoi gian 1, —t, = (2n +1)Z (chung téi goi la

hai thoi diém vuong pha) thi X7 +x2 = AV} +vZ =V2, ;8> +a’ =a?,,, |V2| =|a)X1|;
Vy| =| X, | (khi n 1é thi v, = aXy; vy = -Xa va khi n chn thi va = -X1; V1 = +0Xp).

Tinh huf)ng 11: Khi gap bai toan tim sb lan di qua mot vi tri nhét dinh trong mot
khoang thoi gian thi 1am thé nao?
Gidi phap:
Céch 1: Gidi phuong trinh luong gidc.
Céc budc giai bai toan tim s 1an vat di qua vi tri da biét x (hodc v, a, W, Wy, F) tir
thoi diém t; dén t,.
* Giai phuong trinh lugng giac duge cac nghiém.
*Tut; <t<t, = Phamvigiatriciak € Z
* Tong sb gia tri cua k chinh 14 s6 1an vat di qua vi tri do.
Luu y:
+ Trong mdi chu ky vat qua mdi vi tri bién 1 1an con céc vi tri khac 2 1an.
+ Mbi mdt chu ky vat dat van tdc V hai 1an ¢ 2 vi tri dbi xtng nhau qua vi tri can béng
va dat toc d6 v bdn 1an mdi vi tri 2 1an do di theo 2 chiéu 4m duong.
+ Pdi voi gia toc thi két qua nhu vai li do.
+ Néu t = t, tinh tir vi tri khao sat thi ca qua trinh duoc cong thém mot lan vat di qua li
do do, van toc do...
Cach 2: Ding do thi
+ Duya vao phuong trinh dao dong vé dd thi x (v, a, F, Wy, Wy) theo thoi gian.
+ Xac dinh s6 giao diém ctia dd thi v6i duong thing x = x¢ trong khoang thdi gian [t;
t,].
Céch 3: Dung vong tron luong gidc.
+ Viét phuong trinh dudi dang ham cos: x = Acos(ot + 9); ¢ = (ot + @)
+ X4c dinh vi tri xuat phat.
+ Xéc dinh goc quét Ap = 0.At = .21 + 1 + Ag; (n 1a s6 nguyén)
+ Qua diém x ké duong vudng goc v6i Ox s& cit vong tron tai hai diém (mot diém &
nira trén vong tron c6 hinh chiéu di theo chiéu 4m va diém con lai c6 hinh chiéu di theo
chiéu duong).
+ Pém s6 1an quét qua diém can tim.
Kinh nghiém: ) ’
1) Doi voi hinh thice thi trac nghiém doi hoi phdi ra quyét dinh nhanh va chinh xdc thi
nén ren luyén theo cach 3.
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2) Bé tranh cdc sai sét khong dang c6, néu bai toan cho phwong trinh duéi dang sin thi
» N . T
ta doi vé dang cos: X = Asin (a)t + a) = ACOS[a)t +a _Ej .

3) Poi véi cac bai todn lién quan dénv, a, F, Wy, Wy thi dwa vio cong thure doc Idp voi
thoi gian dé quy vé x.
Tinh hudng 12: Khi gip bai toan yéu cau viét phuong trinh dao dong didu hoa thi lam
thé nao?
Giai phap:

Thuc chat cua viét phuong trinh dao dong diéu hoa 1a xac dinh céc dai lugng A, ®
va ¢ cua phuong trinh x = Acos(ot + ¢).
Céch 1:

a)=27rf=2—ﬁ=\/zz\/§

T m |

A= X2 +ﬁ — Vmi _ am_ax _ ﬂ _ Sm}achuki _ Schuki _ Chléu dél quy daO
\ @° w o \ k 2 4 2

{x = Acos(at + ) o {X(o) = ACosp {A:?
N =

v=—wAsin(at+¢) Vio =—wAsing |p="?

Céch 2: Dung may tinh cam tay Casio Fx570es

Cosé: {x = Acos(.a)t + ) t_o){xo = Acos? - XOV= Acosp=a
v =—wAsin(wt + @) Vv, =—wAsin g —;O:Asingozb

Mot dao dong diéu hoa X = Acos(awt + @) co thé biéu dién bang mot s6

phic X = AZp = Ae"” = Acosg +i.Asing =a +bi

Phwong phép: X = X, —Vgoi = ALy < x=Acos(at + )

Thao tic bAm may:

Bam: [MODE Man hinh xuat hién CMPLX
Bém: [SHIFT|MODE |4 Man hinh hién thi chit R

Bam nhap : X, —V—Oi
@
Bam: [SHIFT|2BH
(Man hinh s& hién A £ ¢, d6 14 bién do A va pha ban dau @).

Céch 3: Dung vong tron lugng gidc
Xo = AC0SQ; Vo > 0: thudc nita trén vong tron; vo < 0: thudc nira dudi vong tron.
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Vi du minh hoa 1: Mdt chat diém dao dong diéu hoa theo truc Ox (O 1a vi tri can
bing) v6i chu ki 2,09 (s). Lic t = 0 chét diém c6 1i d0 1a +3 cm va van téc 1a +9+/3
cm/s. Viét phuong trinh dao dong cta chat diém.

Huéng din:
Céch 1:
2 x=Acos(wt+p) . [3=Acose A=6(cm)
w=—=3(rad /s) _ s = .
T Vz—a)ASIn(a)t+g0) 9\f=—3AS|n(0 go:—E

N
= X= 6cos(3t —%)(cm)

Céch 2: Dung may tinh Casio 570ES

Thao tic bAm may:

Bim: MODE] Man hinh xuat hién CMPLX
Bém: [SHIFT|MODE |4 Man hinh hién thi chit R

] v, . ‘
Bam nhap : X, ——2i vdixe=3cm, Vo =+9+/3 cm/sva @=3(rad /s)

w
CASID _g“ fx-S10E: Bim: E| sé duge 64 — %ﬂ

NATURAL DISPLAY

Két qua niy c6 nghia la

X= 6cos(3t —%](cm)

Quy trinh gidi nhanh:
1) Bé viét phwong trinh dao déng dang ham cos khi cho biét xo, Vo V& @ ta nhdp:

V, . i 93
X, — i —E 5 AZp < x = Acos(wt + @)
w
2) Dé viét phuong trinh dao dong dang ham sin khi cho biét xq, Vo VA @ ta nhdp:

V. it 0a_ .
X, +2Li—ME 5 Az < x = Asin(at + @)

w
Lac t = 0, néu vit qua Vi tri cdn bd“ng theo chiéu dwong thi xo = 0va vy = wA.
Liic t = 0, néu vdt qua vi tri cdn bang theo chiéu am thi xo = 0Va Vg = -wA.
Liic t = 0, néu vdt qua vi tri bién duwong thi xo = +Ava vy = 0.
Liic t = 0, néu vdt qua vi tri bién dm thi Xo = -Avavg = 0.
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ChU Y: Véi cdc bai todn s6 liéu khong tiwong minh thi khéng nén ding phirong phap
0 phite.

Binh ludn: Déi véi hinh thire thi trac nghiém gap bai todn viét phwong trinh dao
déng nén khai thac thé manh ciia VILG va chit y logi trir trong 4 phwong dn (vi vdy cé
thé khéng ding dén mot vai s6 liéu ciia bdi todn!).

Chit y: Bon truong hop ddc biét can nhé dé tiét kiém thoi gian khi lam bai:

1) Néu chon géc thoi gian la hic vt & bién dwong (x = +A) thi pha dao déng va
D =wt

hwong trinh li dé lan heot la: .
phicong 6 lan le x=:Asin(wt+%j

2) Néu chon goc thoi gian la lic vt qua vi tri cdn bang theo chiéu dam thi pha dao

O=at+l
2

X = Acos(a)t+%j =[=Asin ot]

3) Néu chon géc thoi gian la luc vdt ¢ bién dm (x = -A) thi pha dao dong va phuong
O=wt+r

trinh li @6 lan lwot la: .
0 lan heot 11 _ pcos(ot-+ 7) = [Acosal =Asin(a)t—%j

déng va phwong trinh li @6 lan leot la:

(I:|:.m‘+E
2

[x=—dsina|  [x=AcosaH]

Y )
D=+ [ -0 o O—
& ©
=—dcospr|  [x=Asino]

©=—at-"
2

4) Néu chon goc thoi gian la lic vat qua vi tri can bang theo chiéu dwong thi pha dao
dong va phuwong trinh li d¢ lan lwot la:

o=at-=~
2

X = Acos(a)t —%) =[Asin at]
Tinh huéng 13: Néu gdp bai toan cho biét W, vo, ap dé tim o, ¢ ta lam thé nao?
Giai phap:
Tatinh A trudc rdi dén o, ¢ theo quy trinh nhur sau:
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m

{v: X'=-wAsin(ot+p) {V(o) =-wAsing {a):?
;)

=
a=V'=-woAcos(at + @) 8 =—w.0ACOSp (="

Néu X = ASin(a)t + a) thi d6i vé dang cos X = ACOS(a)t +a —%) !

Tinh hudng 14: Dé tim thoi gian ngin nhat di tir x; dén vi tri can bang va dén vi tri
bién thi 1am thé nao?
Céch 1: Dung VTLG

Xdc dinh géc quét tuong iing vdi su dich chuyén : Ap

Thoi gian :t = Ap
@

Céch 2: Dung PTLG

. . 1 .
x, = Asinwt, = sinwt, =%: t, — ~arcsin

w

1 X
X, = Acosmt, = coswt, =%:t2 =_arccos—
[0}

= —Asinor

|x=—Acosa)r| x = Acoswt
i —X 1 Xy I
_A ll tl 0 tl tZ A

1 x| 1 X,
—arcsin —| |—arccos —
® 4| o

Kinh nghiém:
1) Quy trinh bam may tinh nhanh: |Shift sin(3,5+10) +10 =| (may tinh chon don vi

gac la rad).
2) Déi véi dang bai nay chi nén gidi theo cach 2 (néu ding quen mdy tinh chi hét cé 10
sh).




https://thi247.com/

3) Cdch nhé nhanh “di tir x, dén VTCB la |Shift sin(x, + A) a)—| ”“di twxqy den VT
bién 1 [shift cos(x, + A) +w =

4) Doi voi bai toan nguoc ta ap dung cong thirc: X, = Asin ot, = Acos ot

= 2 .
5) Néu cho biét quan hé t, Va t, thi ta cé thé tinh dwoc cac dai hrong khac nhuw: T, A
X1.ut

T
) L+, Z -
f t,
N

—- - -

O 27t 4

2t
x, = Acos ™

Chu y.: Doi véi cac diéem ddac biét ta dé dang tim duwoc phan bé thoi gian nhy sau

4 4 aAB
0 2 V2 2 +4
: ' ' : — X
R
12 24 24 12
Kinh nghiém :

1) Néu sé xau’ x, #0;+A;+ A A ;iA—\/§ thi dung
2’ ﬁ 2
|shift sin(x, + A) +@=|, |shift cos(x, + A) + @ =|
Af
2) Néu so ‘dep’ X, =0, %A, +— +ﬁ = thi ding truc phdn bé thoi gian.

Chu y: Khodng thoi gian trong mot chu ki vat cdach vi tri can bang mét khodang
. 1
+ nho hon xi la At =4t =4—arcsin X

@

R 1
+lom hon xila At=4t, = 4—arccosﬁ
-A ~Xy 0 Xy +A4
. | | > X
arccosﬁ ArCsin A aresit & arccosﬁ
A A
& a Frig &
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Tinh huéng 15: Lam thé nao dé tim thoi gian ngan nhat di tir x; dén x,?
Gidi phap:
. . Ap
Céch 1: Dung VTLG At =—
w
Céch 2: Khoang thoi gian ngin nhat dé vat di tir diém c6
li 40 x; dén diém c6 li d6 x,:

At =

X X
arccos—=—arccos—{+
A A

. X )
arcsm—z—arcsmﬁ +w
A A

3

—a@rc ooy —
o

o X Ar=7  Tr—— 4

—arc CC-‘S—I

n

|shift cos(x, + A) — shift cos(x, + A) = +o =|

Quy trinh bim mady tinh nhanh:

Ishift sin(x, + A) — shift sin(x, + A) = +o =|

Kinh nghiém:
1) Poi véi dang todn nay ciing khéng nén ding cach 1 vi mat nhiéu thoi gian!

. A A A .
2) Néeu so ‘dep’ x=0;%A; i—;i—z;iT\/g thi dung truc phdn bo thoi gian.

-4-3 -4 A A A Af3
2 2

A 2 2 0 2 2 44
r T T T r r r
12 24 24 B} 2 24 24 12

Chii y: Li d¢ va vén toc tai cac diém dac biét.

1) Cir sau khoang thoi gian ngdn nhdt T/6 thi vét lai di qua M hodc O hodc N

T T T T
2 M 6 3 N 5
-4 T  ,A 0 43 I 4
B - 1
v .
ad oA
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Téc dd tai M va N déu bc%ng wA/2.
2) Cur sau khodang thoi gian ngcfn nhat T/8 thi vt lan luot di qua My, M5, O, M3, M4

T T r
M, 3 {Jz ) R 8 M, § M,
. » - - »
-4 4 0 4 +4
V2 J2
+ '
arA aA

Téc dd tai M, va My déu bd“ng a)A/\/E .
3) Cit sau khodang thoi gian ngdn nhat T/12 thi vat lan lwot di qua My, My, M3, My,
MS! MG! M7

T T T T T T
£ £ M £ £ £
M M, 3 M, 12 4 n M 5 M, M
4 a4 g A AR
2 2 2 2
! ' ' !

7 2 2 7

Toc do tai M, va Mg déu bang wAl2.
Tée dp tai M va Mg déu bing wA~3 12.
Tinh hudng 16: Néu thoi gian ngin nhét lién quan dén vén tdc, dong lugng thi xir Iy

thé nao?
Gidi phap:
Dua vao cong thuc lién hé van tdc, dong luong véi li do dé quy vé li do.
2 = =2
v V=V, =X =7
X2 +—2 = A2 = ! !
[0 V=V, = X, =7
P=p=X%="?
p=mv= { 1= 5
p=p,=>X%X,="?
Chuy:

1) Ving t6¢ dé lém hon vy nam trong doan [-X1; X1] va vung t6¢ a6 nhé hon vy nam
ngoai dogn [-X1; X1].

2) Khodng thoi gian trong mét chu ki toc dé

+ I6n hon vy la 4t;.

+ nho hon vq 1a 4t,.

t = L arcsin 2 v
—A =X, +X +A4 L ) A X12 +—12 = A
; ®
— | ! | j 1 X
7, 7, 1, 7, t,=—arccos— |a, =-o’x,

a
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3) Doi véi bai todn nguoc ta lam theo cdc burde sau:
Budc 1: Dya vao ving t6c do Iém hon hodc bé hon vy ta biéu dién t, hodc t, theo w.
Budéc 2: Thay vao phuong trinh X, = Asin ot, = Acosat, .
Bue 3: Thay vio ph h X2+ 2
woc 3: Thay vao phuong trinh X; +; =A".
Tinh hudng 17: Néu thoi gian ngan nhit lién quan dén gia tc, luc, ning lugng xir 1y
thé nao?
Gidi phap:
Dua vao cong thirc lién hé gia toc, luc vai li do dé quy vé 1i do.

a=—a)2x:>{

Chuy:
1) Ving |a| Zo‘n hon |a1| nam ngodi doan [-X1; X1] va viing |a| nhé hon |a1| nam
trong dogn [-X1; X1].
2) Khodng thoi gian trong mét chu ki 4a|
+ Iom hon |ay| 12 4t.
+ nho hon [ay| 12 4ty.

t, = : arcsin 2 Vv?
-A —X; +x1 +4 b 0] A xlz + —12 = A2
_? ¥ )
. ! ! ! 1 X
7 T f A t,=—arccos—L g =-0'x
)

3) Doi véi bai todn nguoc ta lam theo cdc bude sau:

Buwoc 1: Dya vao ving |a| lon hon hoac bé hon |a1| ta biéu dién t, hodc t, theo .
Bucc 2: Thay vao phuong trinh %, = Asin ot, = Acosat, .

Buoc 3: Thay vao phwong trinh |X1| = ° |a1| .

4) Néu khodng thoi gian lién quan déen Wy, Wy thi ta quy vé li do nho cdc cong thurc
doc lap voi thoi gian va : W =W, +W, =k122+ m;ﬂ =k§

5) Bai toan tim khodng thoi gian d@é vat di tie li @6 X, dén X, la bai toan co ban, trén

co s6 bai toan nay chung ta co thé lam dwoc rat nhiéu cdc bai toan mo rgng khac nhau
nhu:

*Tim thoi gian ngdn nhat dé vat di tir li do X dén van toc hay gia toc nao do.
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*Tim khodng thoi gian tir hic bdt dau khao sat dao dong dén khi vit qua toa dj X nao
dé lan thir n .

*Tim khodng thoi gian tir lic bét dau khdo sat dao dong dén khi vt nhén van toc hay
gia toc ndao dé lan thir N .

*Tim vdn toc hay toc d trung binh trén mét quy dao chuyén dong nao do.

*Tim khodng thoi gian ma 16 xo nén, dan trong mot chu ki chuyén déng.

*Tim khodng thoi gian ma béng dén sdng, toi trong mét chu ki hay trong mét khodng
thoi gian nao do.

*Tim khodng thoi gian ma tu dién C phdng hay tich dién tir gia tri Q; dén g,.

*Cdc bai todn ngiegc lién quan dén khodng thoi gian,...

Tinh hudng 18: Dé tim céc thoi diém vét qua X, theo chiéu duong (am) thi lam thé
nao?

Giai phap:

Céch 1: Giai h¢ phuong trinh:

{x = Acos(at +p) =X, . {t =t, +kT

t.,,t, >0=k,1=0,1,2...
v=—wAsin(et+p)=v, |t=t,+IT (fo e )
Céch 2: Dung VTLG:
Tim vi tri xuat phét: ¢g = ot; + ©.
Xac dinh vi tri cAn dén.
Tim goc can quét: Ao.
A
Thoi gian: ¢ = el
w

Céch 3: Chi ding VTLG dé xac dinh thoi diém dau tién.
T i muvitri xudt phdt: ®,=(w.0+¢)
Thoi diém ddu tién vt dén x, theo chiéu duong : 1,
—gethidiin_yt =t +kT (k=012..)
T i m N o A2 N . 3 N
Thoi diém dau tién vat dén x, theo chiéu dm :t,

cdc thoi diem

cdethndin_yp _t kT (k=0,1,2..)

Lan thit 1vdt dén x = x, theo chiéu duong (Gm) la :t,.

Lan thit 2 vt dén x = X, theo chiéu duong (Gm)la:t, =t +T.

Lan thi n vt dén x = x, theo chiéu duong (Gm)la :t, =t +(n-1)T.
Tinh hudng 19: Dé tim cac thoi diém vét qua x, tinh ca hai chiéu thi lam thé nao?
Gidi phap:
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Cdch 1: Gidi phuong trinh x= Acos(wt+¢)=x

:>COS(a)t+g0)=ﬁ=COSa:>[a)t+(p=a+k'2” [tl=?

A ot+p=—a+127 , =7

Trong mot chu ki vat qua mdi vi tri bién mot 14n va cac vi tri khac hai 1an. Dé

tim hai thoi diém ddu tién (t; VA t,) c¢6 thé dung PTLG hodc VTLG. Dé tim thoi diém
S6" lan _ n{dwl:t=nT+t1
2 du 2:t=nT +t,

ta lam nhu sau:

Timvi tri xudt phdt : ®; =(w.0+¢)

T i muvi tri c4n dén

Cach 2: Dung VTLG Tim géc can quét )

Thoi gian : t = Ap
W
Tinh huéng 20: Bé tim cac thoi diém vat cach vi tri can bfmg mot doan b thi 1am thé
nao?
Gidi phap:

Trong mdt chu ki vat qua mdi vi tr bién mot 1an va cac vi tri khac hai lan. Vi
vay néu b =0 hodc b= A thi trong mot chu ki c6 2 lan |X| =b, ngugc lai trong mét chu
ki c¢6 4 lan |X| =b (hai lan vat qua x = +b va hai lan qua x = -b). Dé tim bdn thoi diém
dau tién ty, tp, t3 VA t, co thé ding PTLG hodc VTLG. Dé tim thoi diém tiép theo ta

dul:t=nT +t

lam nhu sau: —Sé’ lan =n du 2:t=nT+1,
4 du 3:t=nT +t,

du 4:t=nT +t,

Chay:

1) Néu khodang thoi gian lién quan dén Wy, Wy thi ta quy vé li dé nho cdc céng thire
k< mv® _ kA?

doc lap voi thoi gian: W =W, + W, :T+ > >

2) Néu thoi diém lién quan dén van toc, gia toc, lyc... thi ¢6 thé lam nhuw sau:

Cdch 1: Gidi tryec tiép phuong trinh phu thudc t cua v, a, F ...
Cdch 2: Dya vdo cdc phwong trinh déc ldp véi thoi gian dé quy vé li d.
Tinh hudng 21: Dé tim quing dudng di duoc tdi da, toi thiéu thi lam thé nao?
Giai phap:
Truwong hop At<T/2 © Ap = wAt< T
Trong dao dong diéu hoa, vat cang gan vi tri bién thi tbc d6 cua no cang bé. Vi
vay trong cling mot khoang thoi gian nhét dinh muén di dugce quing duong 16n nhat thi
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di xung quanh vi tri cAn bang va mudn di dugc quing duong bé nhét thi di xung quanh

vi tri bién.
Céch 1: Dung PTLG

=—Asin o

|x =—Acos a)t|
i —X | Xy

(NS Tty

—4 f 1 0 f {,
x, = Asin wt, = A cos wt,
_xl Q xl
= . - - A
S = 2% Siw =2(4-x,)

Quang dudng cuc dai < t, = % = S, = 2Asinwt, = 2AsinA—2(p

~ < R At A(D
Quang duong cuc tiu < t, = > = Smin =2(A—Acosat, ) =[2A- 2A.COST

Céch 1: Dung VTLG

Smin/2

S, = 2AsinA—2(p
Ap = At = A
S, = ZA(l- cos—(pj
2
Ap = oAt

Quy trinh giai nhanh: { S, <> sin — di xung quanh VTCB
Smin <> €0s — di xung quanh VT bién
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T T.T.
Chii y: Déi véi cdc khodng thoi gian dic biét —, —;, —;...dé tim Siaxs Simin Nhanh
3'4°6"
ta su dung truc phan bé thoi gian va luu y: Smax <> di quanh VTCB, Syin < di quanh
VT bién.
A 4
. 2 T/12 0 T/12 2 +4 x
: = B e S — 7 !
\2 T/8 0 1/8 V2 Ay
—_—
443 43
2 T/6 0 T/6 2 +4 x
_—
4
0 2 M8 4 .
h—__a_\——_'_f_d——l
T/6
4
L 0 ey
T T T T T k\\_____/
T/8
43
0 212, 4
: : | E—— X
T/12

Kinh nghiém: Két qua bai toan duoc de cdp kha nhiéu trong cdc de thi:
S [T] =A (Di xung quanh VI'CB méintia A / 2)
max| —
6
A1) =A (Dixung quanh VT bién méintia A /2)
min 5
Chii y: Doi véi bai todn tim thoi glan cue dai va cye tiéu dé di doc quang duong S

thi can heu y: Thoi gian cyc dai ing voi cong thirc quang duong cuc tiéu. Thot gian
cue tiéu ing véi cong thirc quang diong cuc dai.

t ¢S =2Asin2?

min max

S

= At

max

t
Ao\ Ap = oAt = Lm'n
oo € Spin = 2A(1—cos7(pj

Truong hop At > T/2 = At' = nTE+ At véi 0 < At <TE

T A
Vi quang duong di dugc trong khoang thoi gian nE ludn ludn 1a N.2A nén

quing dudng 16n nhit hay nhé nhét 1a do At quyét dinh.
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S —n2A+S,, —|n2A+ 2AsinA—2(p (Pi xung quanh VTCB)

S, =n2A+S_. =|n2A+ ZA(l— cosA—;j (Pi xung quanh VT bién)

Hai trudng hop don gian xuét hién nhiéu trong cac dé thi:

AtIZnTE-‘r % =Sk =N2A+A

—_

N2A Sy =A
At'= n1+ T =S, =N2A+A
2 3
—_—— -
N2A  Sun=A
At
—=n,m
Quy trinh gidi nhanh: 4 0,5T
At =At"'-n.0,5T

max

B . Agp
Smax = 2ASIN—> ' =n2A+S,.
Ap = oAt =
¢ Slmin :n.2A+ Smin

Smin

= 2A—2A.cosAT

Chii y: Déi vé6i bai todn tim thoi gian cuwce dai va cuc tiéu dé di dwoc quang dwong S
thi can heu y: Thoi gian cue dai iing véi cong thire quéing dwong cuwc tiéu. Thoi gian
cue tiéu ing véi cong thirc quang diong cuc dai.

'S —n2A+2Asin 22 ' —nl it

A = Ap=0At = T
t'a < S hin =N2A+ 2A(1-c037¢j tx = n.E+At

tlmin ©S Imax = ‘n'ZA.+ Smax :t'min = anE"'At
——

L At
2

T
t' e < S hin :n.2A+§nﬂ:>t'maX :n.E+At
nL At
2

Trudng hop xuat hién nhiéu trong cac dé thi:

s ononsa el [T T

t' =n

26
T T
—t—=
2 3
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Tinh hudng 22: Bé tim quang dudng di dugc tir t; dén t, thi lam thé nao?
Gidi phap:
o Loh g
«Néubicu dien: t, —t, =nT +At< T
At=(t,—t)-nT
Quéng duong di dugc: S = N.4A + Siem, VOi Sthem 18 quang duong di dugce tr
thoi diém t; + nT dén thoi diém t,.
tz _tl _

Cx T B
«Néu biéu dién: t, —t, = m§+ At 0.5

m,q

T
At—(tz—tl)—mE

Quang duong di dugc: S = M.2A + Siam, V61 Sthem 12 quang duong di duoc t
thoi diém t; + mT/2 dén thoi diém t,.

Pé tim Siem thong thuwong dung ba cach sau:
Cach 1:

Dung truc thoi gian dé xac dinh quang dudng dich chuyén tir trang théi 1 dén
trang thai 2.
Cach 2:

Dung vong tron lugng gidc dé xac dinh quing dudng dich chuyén tir trang
thai 1 dén trang thai 2.
Céch 3:

Dung tich phan xac dinh.
Co s6 phuwong phap:

dx dx| ds L

V=—= |V| = u =—=ds= |V| dt (trong d6 ds la quing duodng chat diém

dt dt dt

di duoc trong thoi gian dt). Quang duong chét diém di dugc tir thoi diém t; + mT/2 dén
)

= I |V| dt (chinh Ia dién tich phan to6 mau):

t+mT/2

t;la S

thém

Néu phuong trinh li d6 x = Acos(ot + ¢) thi phuong trinh véan toc v = -
wAsin(ot + ¢):
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t

S

them —
t,+mT /2

[ |wAsin(ot+p)|dt

Dé tinh tich phan nay ta c6 thé dung may tinh can tay CASIO fx-570ES, 570ES

Plus.

Cic buéc thwe véi mdy tinh cam tay CASIO fx-570ES, 570ES Plus

Chon ché dj

Nut Iénh

Y nghia- Két qua

Chi dinh dang nhép /
Xuat toan

Bam: [SHIFT|[MODE

Man hinh xuat hién Math.

Chon don vi do goc la
Rad (R)

Bam: [SHIFT|[MODE/}4

Man hinh hién thi chit R

Thyc hién phép tinh
tich phan

Bém: [Phim J.Dm

Man hinh hién thi j " o lx

liy tich phan

Dung ham tri tuyét ddi | Bdm: . 5
ung ham tri tuyét doi | Bam: |SHIFT||EXQ| Man hinh hién thi J‘ |:|| dx
( Abs) o
Bién t thay bang X Bim: ALPHA E| Man hinh hién thi X
Nhap ham va cac cén | Bam: ham va cac can Hién thi

tJ% |a)ASin (a)X + (p)| dx

t,+mT/2

Bam diu bang (=)

Bém: E|

Chu y: Toc do tinh cua may nhanh hay chdm phu thugc can ldy tich phdan va

pha ban dau.

Quy trinh gidi nhanh:

m = tL-t
0,5T

i
T

Chay:

Néu x = Acos(at +¢) =

Néu x = Asin(ot +¢)=

Néu x = Acos( ot +¢) =

Néu x = Asin(at +¢) =

S=m2A+ tf |wAsin (ot +p)|dt

t+mT/2

S=m2A+ tJ% |wACOS(a)t+go)|dt

t,+mT/2

S=n4A+ ] |wAsin (ot +p)|dt

t+nT

S=n4A+ T |wAcos( ot + )| dt

t+nT

1) Déi véi dé thi tric nghiém thong thiong lién quan dén cdc truong hop ddic biét sau

day:

+ Bdt ké vdt xudt phat tir dau, quéng dwong vt di sau nira chu ki luén luén 1 2A.
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tz—tlzmTE:S =m.2A

+ Néu vt xuat phat tie vi tri can bdng (x@y = 0) hodc tir vi tri bién (xguy = £ A) thi
quéng dwong vat di sau mot phan tw chu ki la A.

tz—tlznTZ:S:nA

t,-t, Sé6 nguyén =

= q ;
0,5T S6"bdn nguyén va X, =0,tA=S = (a.2)A

+ Can cit vao ti so:

2) C6 thé ding phirong phdp ‘Réo’ dé loai trir cdc phiong dn:
+ Quing dudng di duge ‘trung binh’ vao ¢&: S = %.ZA
+ D9 chénh I¢ch véi gia tri thyuc vao co:

2Asin oAt _ 2A(1— coswAtj
AA = Smax _Smin _ 2 2
2 2

- A(sin%m+ coszAt—lj < A(ﬁ—l) ~0,4A

+ Quing dudng di dugc vao ¢d: S =S +0,4A

Tinh hudng 23: Khi gip bai toan tim thoi gian dé di duge mot quing duong nhat dinh
thi 1am thé nao?

Giai phap:

+ Cac truwong hop riéng:

Quiéng duong di duogc sau nira chu ky 1a 2A va sau nT/2 1a n.2A.

Quéng duong di dugc sau mot chu ky 1a 4Ava sau mT la m.4A.

Néu vat xudt phat tir vi tri can béng (X = 0) hodc vi tri bién (xq1y = +A) thi quéng
duong di duoc sau 1/4 chu ki 1a A va sau nT/4 1a nA.

+ Cac truong hop khac:

Phéi hop vong tron luong gidc véi truc thoi gian dé xac dinh.

Tinh hudng 24: Khi gip bai toan tim vén tc trung binh va toc do trung binh thi lam
the nao?
Gidi phap:
5 doi - = Acos(awt, +
. X X »
Vémtéctrungbinh:\TzMzA—zZ—X1 . ( b )
Thoi gian At t,—t |x,=Acos(at, +¢)

Téc d6 trung binh:
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|V| _ Qudng duong _ AS _ AS

(Ding VTLG hodc PTLG dé tinh AS )

Thoi gian At ot -t
Van tdc trung binh c6 thé am, dwong hodc bang 0 nhung toc do trung binh ludn
duong.
Quy trinh gidi nhanh:
t
m2A+ | |eAsin(ot+e)dt
Néu x = Acos(at +¢) = |[V|]= S _ T /2
LY L1 t, -t
m=
0,5T -
m2A+ _[ |wAcos(at +p)|dt
Néu X:ASin(a)t+(p):> |\7|: S _ t+mT/2
t,-t t, -t

Chay:

3 7 S t,+nT
Néu x = Acos(awt+¢) = ||[V] = - !
t, -t t, -t
t
nA4A+ _[ |a)ACOS(a)t+(p)|dt
Néu x = Asin(at +¢) = |\7|:t S'[1 _ T —
2 2

n4A+ tj‘ |a)ASin (oot + go)|dt

1) Cdch ding may tinh chiém wu thé vuot tréi so véi cac truyén thong. Bdi todn tim
quéng dwong di dwoc hodc toc dé trung binh tir t, dén t, néu gidi theo cach truyén
théng thi hoc sinh c6 hoc e trung binh tré xuong thuong “bi di vmg”, nhwng néu gidi
theo cich méi thi moi chuyén sé on. Tuy nhién, dd ndi xudi thi ciing néi nguoc lai,
khéng c6 cdch gidi ndo la van ndng ca “cao nhén it cé cao nhén tri”.

2) Néu bai todn lién quan dén pha dao dong thi dwa vao vong tron hrong gidc:

+ Tim v tri dau va vj tri cugi trén vong tron lirong giac.

+ Quang duwong di AS = Chiéu dai hinh chiéu dich chuyén.

+ Téc dé trung binh: |V|

3) Toc dg trung binh I6n nhdt va nhé nhat:

+ Goc quet thém va thoi gian quét: Ap =®d, — O, = At 4
0}
_As
|—| — Smin — S 'min
oAt At'
|\7| — Smax — S lmax

me At At
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. Agp
: I
Né’uAt<E<:>Ago=a)At<ﬂthi A
2A(1—cos¢j
7] _ Soin _
min At At
S n2ALS n.2A+2AsinA—2¢
V] = = = .
Néu At' = nTEJr At thi At At At A
%
n2A+2A|1-cos——
|v| _S'w N2A+S . ( 2)
min- At At' At'

3) Khi biét vdn toc trung binh va téc o trung binh tinh cac dai heong khdc, ta dwa VAo
dinh nghia d@é suy nguoc:

. V>0= X, >X
Dodoi  AX X, —X

e T T V<0=x, <X
Thoi gian At t, -t

Vén toc trung binh:V =
V=0=>X, =X
Quang duong _ AS _ AS

Thoi gian At t, -t

Téc d¢ trung bi nh:|V|=

X ==—AX,=A

va thoi gian di ngdn
X =AX=-A

*Hai diém lién tiép trén quy dao c6 v = 0 thi [

nhdt giita hai diém nay la t, —t, = >

A3 A3
o oA N7 T
*Hai diem lién tiep trén quy dao co |V| =— thi va thoi gian
2 A3 AV3
RETTRTT
di ngan nhat giita hai diém nay la t, —t, = 3
L AL A
7 ) A |77 1% =
*Hai diém lién tiep trén quy dao co |V| = % thi A\/E \/AE va thoi gian di
SR

ngdn nhat giita hai diém nay la t,—t = 1
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X, = A'X A
S STV ) ~ . CUA\/§ N B 2’ 2_2 Ve .
*Hai diém lién tiep trén quy dao co |V| = thi A A va thoi gian di

KT

< A .~ . 3R \ \ T
ngan nhat giita hai diém nay la t, —t, = 3
A3 -4 A A A Af3
2 2 2 0 2 N2 2 A
12 24 24 = 2 24 24 |/ 12
"y ad3 04 wd .
2 J2 2

4) Cac bai toan lién quan vira quang dwong vira thoi gian:
*Vat dao dong diéu hoa di tir x\y dén xy (liic nay di theo mot chiéu) va di tiep mot doan
duong s dii mot chu ki thi: 4A=s+|X, —X,|.

Xy
N A

_ ,I 'r_\)‘ ()
i :. :

e
| 1 »
L

-
*Vit dao déng diéu hoa di tir -Xy dén x; trong thoi gian 2t, (lic nay di theo mot chiéu)

. .2
va di tiép mot thoi gian At thi di mot chu ki: T =2t + At = X, = Asm?ﬁtl.

t X

A o A
t > 1 [#] 1 :. y

[ _ ' At '

I'=26+A X, =Asin2%f]

*Vit dao déng diéu hoa tir diem M di mot doan dwong s (hic nay di theo mot chiéu) thi
dén bién va di tiép T/n (v6i T/4 < T/n < T/2) thi tré vé M:
S=A+X

.2

T T :&zAamﬁg
—=—+t T
n 4

r
-A 4 0 I A:ﬁf A
| +

A X, -

. 27
x, =Asn ?r,

*Vit dao déng diéu hoa tiv diem M di mot doan dwong s (hic nay di theo mot chiéu) thi
s=A-X )

dén bién va di tiép T/n (véi T/n < TH) thi trévé M: {T T = X = Asin ?”t1
n 4
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-4 0 rl M A
: ]
[P
X T
2

x=A s;in—'?r.'1
_ r
*Vat dao dong diéu hoa trong T/n (véi T/2 < T/n < T) vat di tir -X, dén x1:

T .27
T=2t +—= X = Asin—
=% —t

-x X
—A 1 f] 0 "‘I 1 A
| | | |
- T X . 27
T=2+— X = Asm?r,

n _ |
Tinh hudng 25: Khi gip bai todn chirmg minh hé dao dong diéu hoa thi 1am thé nao?
Giai phap:

Muén chung minh vét dao dong diéu hoa, can xéc dinh dugc hop lyc tac dung
1én vat (theo phuong chuyén dong) & li d x va ching minh duoc rang hop luc c6 dang
F =—KX. Cac budc chirng minh hé dao dong diéu hoa:

Budc 1: Xét vat tai vi tri can bfmg dé rut ra diéu kién.

Budc 2: Xét vat tai vi tri ¢6 li d x dé rat ra biéu thirc hop lyc F = —KXx.

Buéec 3: mz\/E;T =27r\/E;f =i\/E (v6i m= VD)
m K 2z \'m

1.2. Con lic 16 xo0

+ Con lac 10 xo gdm mét 16 xo c6 do cing k, khdi lwong khong dang ké, mot dau gin
cb dinh, dau kia gan v6i vt nang khéi luong m.
+ Tai thoi diém t bat ki vat c6 li 6 x. Luc dan hdi cta 16 xo F = - kx.

‘ . . k 5 K ..
+ Ap dung dinh luat II Niuton ta ¢6: ma =-kx > a+ —x =0. Dit : w’= — . viét lai:

m m

X"+ ®>x = 0 ; nghiém cta phuong trinh 1a x = Acos(wt+¢) 1a mot hé dao dong diéu
hoa.

+ Chu ki dao dong cua con lic 10 xo: T =271 \/% .

+ Luc gy ra dao dong diéu hoa luén ludn hudng vé vi tri can bang va duoc goi 1a luc
kéo vé hay luc hoi phuc. Luc kéo vé ¢6 d0 16n ti 18 véi li do va 1a lue gdy ra gia tdc cho
vat dao dong diéu hoa. Biéu thire tinh luc kéo vé: F = - kx.

+ Thé ning: W, = %kx2 = %k AZcosi (ot + ¢)
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1 1 .
+Dong nang : Wy = 2 mv® = E ma?A%sin’(ot+e).
Dong ning va thé ning cla vat dao dong diéu hoa bién thién tuin hoan véi tan sb
g6c o’ = 20, tan s6 £ = 2f va chu ki T” = T/2.

SO — - 1 2 _ 1 202 _ 1.8 £
+ Conang: W=W;+ W, = EkA = E mM®°A” = hang so.

=

Co ning cua con lac ti 16 véi binh phuong bién do dao dong.
Co ning cua con lic duge bao toan néu bo qua moi ma sat.
Tinh hudng 1: Con lic 10 xo dao dong trong hé quy phi quan

tinh thi 1am thé nao?

- :
Gidi phap: g
Khi hé quy chiéu chuyén dong thing bién déi déu voi gia g
A m oLy A A , L g R N , Al 2
toc d thi vat dao dong cuia con lic s& chiu thém mot lyc quan | =
tinh lfqt =-—ma. Vi tri cn béng s€ dich theo hudng ctia lyc mot %@ Oc '|
=~ b
|
= Ot
doan: b= th F=-ma

Néu hé quy chiéu quay déu véi toe do goc o thi vat chiu
mv?
thém luc li tdm c6 huéng ra tdm va co6 do lon: F, = =me°r . Vi tri can bang s¢€
r

) F
dich theo hudng cua luc mot doan: b = f

L]

Chii y: Néu tinh dwoc toc do géc o thi géc quay dwoc, sé vong quay dioc

Ap = wAt
trong thoi gian At lan luot la: Ap oAt
nN=—=—
2 2rm

Tinh hudng 2: Vi con lac 16 xo ma bai toan lién quan dén co ning, thé ning, dong
nang thi lam thé nao?

Gidi phap:

x = Acos(awt +¢)
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v=—0Asin(at+¢)= a)Acos(a)t +o +%)

2 2 2

W, =%=k'%cosz(a)t+¢)):k'%[l+ cos(2at +2¢) | ?Zzi)
mv?  me’A® kA

W, = B Slnz(a)t-i—gﬂ)=T[1—COS(2wt+2g0)] L

2

W =W, +W; =— = &
2 2 2 2
2
kK=mw (ma)?_ I
) a ma=>W=
A=-O XD X=——F=——— 2k 2
@ k
Chuy:
1) Véi bai todn cho biét W, v, x (hodc a) yéu cau tim A thi truée tién ta tinh k truede
kx?  mv?
Vet B
(néu chiea biét) roi méi tinh A. ) 5 , = k=?= A= |—
m‘a® mv k
W= —
2k 2
2) Véi bai todan cho biét W, Vo, &g yéu cau tim o, @ thi trudc tién ta tinh oA.
mao® A? 2W
w=—2 wA= = =2
2 m

=
8o = —@.wACOS @ p="

Tinh huéng 3: Khi gip bai todn khoang thoi gian lién quan dén co ning, thé ning,

v=x'=-wAsin(ot+p) _  [Vo=—@Asing w="?
;)
a=V'=—wwAcos(at +¢)
d6ng nang thi 1am thé nao?
Gidi phap:
Néu W, =nW, thi toan bd c6 (n + 1) phan: thé nang “chiém n phan” va dong

nang “chiem 1 phan”

2 2
n+1 2 n+l 2 \n+1

W, =LW
n+1

W, =nW, =
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--—-®
L J
=

| e
[SA S

>IIO
)

|~
-
~
|~

T\ T |1

24 | 24 12
A 4 L A

NARAR V=l |

[, =‘3Wd| i, =3, w,=3m] W, =3w,]

|
=Yl

p—
(]
]
e
(]
+—

=]

- %
= —arcsin —
4 0 X +4 A= a4 [25 -2
‘ =
f, 4 L4 z, ' w A
Khoang thoi gian 2 lan lién tiép W, = "W, 12 2t; hodc 2t,.

*Né’un=1(%=izo,71)tm 2t1=2t2=TZ.

NG

*Né'un>1(iAl>iz0,71)th‘| 2t >%;2t2 <%:>Atmin =2t,.

N

Wéun <1 (2 <2=~0,71) th 2t1<%:2t2 >%:>Atmin =2t

A2

Chay:
1) Véi b{ii todn cho biét khodng thoi gian yéu cau tim W thi lam theo quy trinh sau:
ma® A

2
-A Xy 0 Xy +4

At:?:T:?:a):ZT—ﬁ:W:

Y
L

Y
&
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2) Cac khodng thoi gian lgp:
*Khodng thoi gian 2 lan lién tié'p cac dai lwong X, v, a, F, p, Wi, Wy bd“ng 0 hodc co do
lon cuce dai la T/2.
*Khodng thoi gian 2 lan lién tiép Wy, = Wy 12 T/4.
*Néu lic dau vt & vi tri bién hodc vi tri can bang thi cir sau khodng thoi gian ngdn
nhat T/2 vt lai cdc vi tri cdn bc%ng mot khodng nhu cil.
*Néu liic dau vt cach vi tri can bang mét khoang xq ma cir sau khodng thoi gian ngdn
nhat At (At < T) vat lai cdach vi tri cdn bang mot khoang nhw cii thi xo = AlV2va At =
T/4.
Tinh hudng 4: Khi gip bai toan lién quan dén cét 10 xo hodc giir ¢b dinh mot diém trén
16 xo thi 1am thé nao?
Gidi phap:

Gia st 10 xo ¢c6 céu tao déng déu, chiéu dai tu nhién |y, d0 cung ko, duoc cit
thanh céc 10 xo khac nhau.

S

kil =kl =k, |, =---=k|
k=E.T:>kI=ES=const{00 11t

n'n
o=+ +-+1,

Néu cét thanh 2 16 xo thi kjl, =kl =k'l'=

Néu 16 xo dugc cit thanh n phan bang nhau.
ly e f tang v/n 1an
=k, =---=k. =nk, ) :
T gidam +/n 14n

Néu dung luc con lic di qua vi tri can bang, giit ¢6 dinh mot diém trén 16 xo thi
s€ khong lam thay d6i co nang cia hé:

kI, =kl =k, _kll = f, _f\F
ool

Néu dang lac con lic di qua vi tri li d¢ x, giir ¢6 dinh mot diém trén 10 xo thi thé
l, kx*
nang bi nhét W, =-2 | 2 (thé ning kx?/2 s& phan bd déu theo chidu dai) nén co ning

nhot

con lai:
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I
W'=W-W_ < =——=2—| |kl =kl=>k =k—
nhot 2 2 I 2 (11 1 Ilj

Tinh hudng 5: Khi gip bai toan lién quan dén ghép 10 xo thi phai lam thé nao?
Gidi phap:

N

ky
Ghép xen ke

w Z 000000000000000 Song song ) . ép xen k& .

7 oG

2 000000000000000 . 7

k
= A o N&i tiép
ki + &, | D
* Ghép nbi tiép: L =i+i+
nt kl k2

* Ghép song song: k, =k; +k, +---

* Néu mot vat co khoi lwong m lan luot lién két vai cac 10 xo khac nhau thi hé thuc

T =T T+ izziz 12_|_
liénhé: 91 1 1 sty 101
iy gt 2
o T° T, fo=f+ 1+
Néu ding lac con lic di qua vi tri can bang, ghép thém 10 xo thi s& khong lam
. g [L-iobe
thay dbi co niang clia hé: — As A =>A=A k K,
K,
k _k +k +..

Néu dung Iuc con lic di qua vi tri ¢6 li d6 x, mot 10 xo khong con tham gia dao
d6ng thi phin ning lugng bi mat diing bing thé ning dan hdi cia 16 xo bi mét.
Tinh hudng 6: Khi gip bai toan lién quan dén chiéu dai cua 16 xo thi 1am thé nao?
Gidi phap:
Xét truong hop vat & dudi.
Tai VICB:l =1, +Al,
lox =l + A

Tai VT L do x: 1 =1l + x4 ™
Imin ZICB_A

+ A< Al, = Khi dao dong lo xo luén bi dan
Dan it nhdt (khi vdt cao nhdt): Al, — A
Dan nhiéu nhdt (khi vat thdp nhat): Al + A
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+ A> Al, = Khi dao dong lo xo c6 luc dan co luc nén

L Yol

mgsina _ gsmao
- 2

k "

Al =

Nén nhiéu nhdt (khi vat cao nhdt): A - Al,
Khéng bién dang khi: x =— Al
Dan nhiéu nhdt (khi vat thap nhat): Al, + A
Chay:
2 2 2

., N , \" a \Y
1) Tir cdc cong thire X2+—2:A2;a=—(o2X suy ra: —4+—2=A2.
w 0

2) Khi vit c6 toc do bang khéng va 16 xo khéng bién dang thi A = Alg:

mg_g_ _[g
k Al
A:Aloz ) . -
mgsing _ gsina _ _ |gsina
k o’ Al,

‘= A
=773 2 2 AT o277
w a \' ) w 0]
) S>—+—=~N=> . L,
v M) a v sin“«
W o' o W

3) Chiéu dai lo xo ¢ vi tri cdn bang, o vi tri co li do x (chon chieu truc Ox hudng
xuong), o vi tri cao nhat va ¢ vi tri thap nhat:

leg = 1o + Al
2
IZICB+X:>X=I_ICB Wt:ki
= = 2
Imin _ICB -A= A_ICB _Imin = kAZ kX2
Imax:|CB+A:>A:|max_|CB Wd ZW_Wt:T_T

4) Truong hop vit o trén
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Liic nay khi vat 6 VICB, lo xo bi nén: Al

-Néu A< Aly thi trong qua trinh dao dong 16 xo ludn luén bi nén
+ nén nhiéu nhdt: (Aly+ A).

+ nén it nhat: (Aly—A).

- Néu A> Al thi khi 6 vi tri

+ thp nhdt 16 xo nén nhiéu nhdt: A+ Al .

+cao nhdt 16 xo dan nhiéu nhat: A— Al .

mgsing  gsina
- o 2
k 0]

Tinh hudng 7. Khi gip bai toan lién quan dén thoi gian 10 xo nén dan thi 1am thé nao?
Gidi phap:

Al

Néu A < Al thi trong qua trinh dao dong 16 xo luén ludn dan. Vi vdy, ta chi
xét truong hop A > Aly! Trong mét chu ki thoi gian 10 xo nén, thoi gian 16 xo dén lan

1 Al, T Al
t , =2-—arccos—< =—arccos—=

N, w A 7[
luot la: . N T N
tddn = T - 2—3.I’CCOS—° = T __arccos_()
w A P
-A
5 A,
nen; — ATCCOS
2] A
-ﬁ!r‘:]
(0]
dan
A
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Kinh nghig¢m: Trong cdc dé thi hién hanh phé bién la truong hop Alg = A2!
Luc nay, trong I chu ki thoi gian lo xo nén la T/3 va thoi gian [0 xo dan la 2T/3.
Chu y: Truong hop vdt ¢ trén thi nguoc lai.
Néu A < Al thi trong qué trinh dao dong 16 xo luén ludn nén. Vi vay, ta chi xét truong
hop A > Alg! Trong mot chu ki thoi gian 10 Xo dén, thoi gian 10 xo nén lan luot 1a:

1 Al T Al
t,,, =2-—arccos—> = —arccos—>
4] T

t, =1 — ZiarccosA—IO =T —IarccosA—IO
0] A T

Tinh huéng 8: Khi gip bai toan lién quan dén luc dan hoi, luc kéo vé (luc hdi phuc)
thi 1am thé nao?
Giai phap:
+ Lyc kéo vé ludn ¢6 xu huéng dua vat vé VTCB va c¢6 do 16n ti 18 vai 1i d6 (F = k|x|).
+ Luc dan hdi ludn ¢b xu hudng dua vat vé vi tri 10 xo0 khong bién dang, c6 d6 1on ti 1¢
v6i d6 bién dang cua 16 xo (Fg = K|Al|).
*Véi con lic 10 xo nidm ngang thi luc hoi phuc va luc dan hdi 1a mot (vi tai VTCB 1o
xo khong bién dang).
|Al| = |x|= Fy, = F =k|Al|=k]|x|
X =Asin(ot+¢) = Fy o = Frax = KA=ma’A

dhmax

F

V2 [x K
X2+—2= /A\2

w S_P

m

Tinh hudng 9: Khi gip bai toan lién quan dén khoang thoi gian va hudng cia luc dan
hoi thi 1am thé nao?
Gidi phap:

Khi 16 xo dan Iyc dan hdi 14 luc kéo, khi 16 xo nén lyc dan hdi 14 lyc diy. Trong
mot T thoi gian 10 xo nén bang thoi gian 16 xo dan bang T/2. Trong cac truong hop

khac ta v& truc toa do dé xac dinh thoi gian 10 xo nén dan.

=« O X A
e e ———
1 ¢
t=— oo |
Fii] A
1
“ tz——mﬁ
& A
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*Po 16n lue dan hdi 16n hon F; = kx, thi vat nim ngoai khoang (-X1; X1), ing vai thoi
gian trong mot chu ki 1a 4t.
*P¢ 16n lue dan héi nho hon Fy = kx; thi vt ndm trong khoang (-X1; X1), ing vdi thoi
gian trong mot chu ki 1a 4t;.
*Po 10n lue kéo nho hon Fy = kx; thi vat nim trong khoang (0; x1), ing vai thoi gian
trong mot chu ki 1a 2t;.
*Po 16n Iyc kéo 16n hon F; = kx; thi vat nim trong khoang (x1; A), Gmg v6i thoi gian
trong mdt chu ki 1a 2t,.
*P 10n lyc ddy nho hon F; = kx; thi vat ndm trong khoang (-X; 0), ing véi thoi gian
trong mdt chu ki 1a 2t;.
*Po 16m luc kéo 16n hon Fy = kx; thi vat nim trong khoang (-A; -X1), Gmg v&i thoi gian
trong mot chu ki la 2t,.
*Véi con lic 10 xo dao dong theo phwong thing dimg, xién

Truong hop vdt ¢ dudi.
* Vi con lac 16 xo thing ding hodc dit trén mat phang nghiéng, goi Al 1a do bién
dang cta 1o xo ¢ VTCB.
+ Khi chon chiéu duong hudng xudng dudi thi biéu thirc lyc dan hdi luc vat co li do x:
>0: Lo xo dan = Luc dan héi la luc kéo.

<0: Lo xo nén = Luc dan héi la luc day.
(Khi chon chiéu duong huéng lén thi Fy, = kAl =k (Al, —x))

+ Lyc dan hoi cuc dai (13 luc kéo): Fyax = K(Alg + A) = Frmax (lc vat & vi tri thap
nhit).

1o mgsina  gsina
Al = _

' k o
A T8

+ Luc dan hoi cuc tiéu:
* Néu A < Alg= Fyin = K(Alg - A) = Femin (13 e kéo).
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* Néu A > Alg = Fyin = 0 (ltic vat di qua vi tri 16 xo khong bién dang).
Luyc day (luc nén) dan hoi cuc dai: Fymax = K(A - Alg) (luc vat & vi
tri cao nhét).

leg =1, — Al A:M
. o o s 2
Truong hop vat o trén: <1 . =1, —Alj - A =
Lol AL A |l = me
max = lp — Ak + cB 2

+ Luc dan héi cuc dai (l1a Iyc déy, luc nén): Fyax = k(Alg + A) = Famax
+ Luc dan hdi cuc tiéu (luc nén):

*Néu A < Alg = Fymin = Fmin = K(Alp - A)

*Néu A >Alg = Fupin =0

Luc kéo dan hdi cuc dai: Fxmax = k(A - Alp) (Iuc vat & vi tri cao nhét)

mgsina  gsina

Aly = k s
Chay:
1) Dé tinh luc dan héi cuc dai, cuc tiéu ta lam nhie sau
Frax = K(Al + A)
>0=F,, =k(Al, - A)
Fdiem_cao_nhat = k(AIO - A) = <0= =0
Fnen_max =k (A_ AIO )

2) Néu 16 xo chi chiu dwoc luc kéo toi da la Fy thi diéu kién 16 xo khong bi dirt 1a Fay
<Fo.

3) Néu A < Alg thi trong qud trinh dao déng 1o xo luén dan (luc dan héi luén la lc kéo
= =k(Aly+ A); Feo_min =k (Al —A)).

keo _max
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4) Néu A > Aly thi trong qud trinh dao déng 16 xo c¢é lic dan, c¢é lic nén va c6 hic

khéng bién dang
Vi tri thap nhét : Fr =k(Aly + A
A>Aly =< P ’ ™ ( ° )
Vi tri cao nhdt : F =k(Al,—A)<0
Luc kéo cue dai: F, . =k(Al+A)
Luc nén cucdai: F, . =k(A-Al)

4) Hudng ciia lire dan hoi va liee hoi phuc :

+ Trong doan PE luc dan hoi va luc hoi phuc (lyc kéo vé) déu huong
xuong.

+ Trong doan EO lyc dan héi huéng 1én va lyc hoi phuc (luc kéo vé)

hiréng xuong.

+ Trong doan OQ lwc dan héi va luc hoi phuc (luc kéo vé) déu

huong lén. o

Tinh hudng 10: Khi gip bai toan lién quan dén soi day trong co hé thi 1am thé nao?
Gidi phap:

Mubdn hé dao dong diéu hoa thi sgi ddy phai luén cang mudn vay 16 xo phai
lu6n dan, tirc la A< Al = Tg :

Luc cang soi day ludn bf?mg dd 16m luc dan hoi (luc
kéo) : R=KkAl =k (Al, +x)

Ry = K(Al, = A)=mg — kA (Khi vit ¢ VT cao nhdt)
Ruw =K (Aly + A)=mg + kA (Khi vt ¢ VT thdp nhdt) v, =5 =2
Néu soi day chi chiu dugc luc kéo t6i da Fy thi diéu kién
dé soi day khong durt 13 Ry < Fo.
Tinh hudng 11: Khi gip bai toan lién quan dén kich thich dao dong bang va cham theo
phuong ngang thi 1am thé nao?
Gidi phap:

*Vat m chuyén dong véi vén toc vy dén va cham mém vao vat M dang ding yén thi

my, =(m+M)V =V :mri—VTVI(Vdn toc ciia hé 6 VICB)
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Néu sau va cham cd hai vat dao dong diéu hoa thi

*Vat m chuyén dong voi van tdc vo dén va cham dan hoi vao vat M dang ding yén thi
ngay sau va cham van toc cua m va M lan luot la v va V:

2 . )
mv, =mv + MV V= mm\;\o/l (Vdn téc cua M o VTCB)
+
lmvé:lmszrlMV2 m-M
2 V= Vo
m+ M
k
0=,|—
Néu sau va cham M dao dong diéu hoa thi M
A=Y
1)

Tinh hudng 12: Néu con lic 10 xo dang dao dong theo phuong ngang véi bién do Ag
dung lac vat dén vi tri bién (xo = £A) thi méi x4y ra va cham thi lam thé nao?
Gidi phap:

k
= M
Va cham mém : m+
_omy,
- 2
m+M - a- X5 +—
k w
w=,—
Va cham dan hoi : M
V= 2my,
m+M
Tinh hudng 13: Khi gip bai toan va cham theo phuong thing dung thi 1am thé nao?
Giai phap: - (>
Tdc d6 clia m ngay trudc va cham: v, =./2gh A i
*Néu va cham dan hoi thi vi tri cin bang khong M) 40 0D so
thay doi 3
mv, =mv -+ MV
1 , 1 1

—mv; ==mv’ +=MV?
2 2 2

2mVO A A P 9, :
V = (Van tOC Cua M d VTCB) |l\”d i’.'h‘quIl (Ii\-lll }JUll |\'tlt.‘}12_ll11 lIlBIIll
m+M
m-M
V= v,

Tm+M




https://thi247.com/

3A=K:L
w k
M

*Néu va cham mém thi vi tri cdn bang mdi thap hon vi tri can bang cli mdt doan

(van toc cua vat o vi tri cach vi tri

m N SR
X, Mg va van toc hé sau va cham: V =
k m-+ M

cén bang mdi mdt doan xg).

. [ V? . k
Bién d6 sau va cham: A= Xg +— Vo o= .
w M +m

Chay:
1) Néu dau dudi ciia 1o xo gin véi Mg va A < Al thi trong qua
trinh dao dong lo xo luén bi nén tirc la lo xo luon dcfy My nén
vdt My khong bi nhdac lén. Néu A > Aly muon My khong bi nhac
lén thi luc kéo cuwc dai cua lo xo (khi vdt ¢ vi tri cao nhat 16 xo

ddn cuc dai A - Alg) khong lon hon trong luong cia My:

aX=|<(A—A|0)=|<( 'Vllg) KA—Mg <M,g

2) Néu con ldic 16 xo dang dao déng theo phwong thang dimg 7 Ty T
acham 1

voi bién do Ag dung luc vat dén vi tri bién (xo = #Aq) thi moi

xdy ra va cham dan hoi thi

\/ z+£
a)

Xo

m4—M
3) Néu con lic 16 xo dang dao déng theo phwong thang dirng véi bién dp Ag ding hic

vdt dén vi tri cao nhdt thi moi xdy ra va cham mém thi ngay sau va cham vdt c6 li do so

nén bién do moi:

voi VICB moi (Ag + Xo) va co van toc V =

A= +X —Vma)—
\ (A »° m+M

4) Néu con lic 16 xo dang dao dong theo phirong thang ditg véi bién dg Ao diing lic

vét den vi tri thdp nhat thi méi xcfy ra va cham mém thi ngay sau va cham vt co li do

s0 voi VICB mdéi (Ag - Xo) va c6 van toc V = nén bién do moi:

m+ M
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A= (
Tinh hudng 14: Khi gip bai toan lién quan dén kich thich dao dong bang luc thi lam
thé nao?
Gidi phap:
4=t 4=t
) k g k .
0. 0 M

*Néu tac dung ngoai luc F vao vét theo phuong tring véi truc cia 1o xo trong khoang
thoi gian At = 0 thi vat s€ dao dong xung quanh VTCB cii O véi bién do:
F
A=Al =—
°k

*Néu tac dung ngoai luc vo cing cham trong khoang thoi gian At 16n thi vat dung yén

F
tai vi tri Oy cach VTCB cili O, mot doan Al =?.

. T
*Neéu thoi gian tac dung At = (2n +1)E thi qua trinh dao dong dugc chia 1am hai giai
doan:
. D F .
Giai doan 1 (0 <t < At): Dao dong voi bién 46 A= Al, :? xung quanh VTCB méi

Onm.

Giai doan 2 (t > At): DPing luc vat dén M thi ngoai luc thoéi tdc dung. Lic nay VTCB sé
. . , F

12 O¢ nén bién do dao dong A’ = 2Al, = 2?.

*Néu thoi gian tic dung At =nT thi qua trinh dao dong duoc chia lam hai giai doan:

Giai doan 1 (0 <t < At): Dao dong voi bién do A= Al, :E xung quanh VTCB mai

On.
Giai doan 2 (t > At): Plng lic vat dén O véi van toc bang khong thi ngoai luc thoi tac
dung. Luc nay VTCB s€ 14 O, nén vat diing yén tai do.




https://thi247.com/

. T
*Neéu thoi gian tac dung At = (2n +1)Z thi qua trinh dao dong dugc chia 1am hai giai
doan:
- D F .
Giai doan 1 (0 <t < At): Dao dong véi bién 40 A= Al, :? xung quanh VTCB mdi

Om.
Giai doan 2 (t > At): Pung luc vat dén O, v6i van toc bang oA thi ngoai luc thoi tac
dung. Luc nay VTCB s€ 1a O¢ nén vat c6 li d0 A va bién do mdi 1a

A':,/AH(“:?)Z - AV2

. T T
*Neéu thoi gian tac dung At =nT + Z+E thi qua trinh dao dong duogc chia lam hai

giai doan:
=
Giai doan 1 (0 <t < At): Dao dong voi bién d6 A=Al, = n xung quanh VTCB moi

Onm.
Giai doan 2 (t > At): Dung luc vat co li do ddi voi O 1a A/2 v6i véan tdc bang

coA\/é /2 thi ngoai luc thoi tac dung. Liac nay VTCB s€ 1a O¢ nén vat c6 i d0 A + A/2

2
a)A\/g
. . AY 2
va bién do mai la: A'= A+E +—=A\/§

2
(0]

Atz0—>A=%

At:(2n+1)TE—>A’:ZE

Quy trinh giai nhanh: T = 27[\/% At=nT > A'=0

At=(2n+1)%—> A’:E\/E

T T F
At=nT+—+——>A'=—+/3
4 12 k\f

Tuong tu, cho cac truong hop: At=nT +I+I; At=nT +I+I,...
4 8 4 6
q>0=FM™ME

Chii y: Luc tinh dién F = qE -
qg<0=>FME
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Tinh hudng 15: Khi gip bai toan kich thich dao dong bang cach cho mot dau ciia 16 xo
chuyén dong déu thi 1am thé nao?

Giai phép:

Vi du minh hga: M6t qud nang co khéi luong m, nam trén mat phéng nam ngang,
dugc gan vai 16 xo nhe c6 d cimg k 16 xo theo phuong thang ding. Pau ty do ciia 16
xo0 bat dau dugc nang 1én thing dimg véi van téc v khong ddi. Xac dinh d6 bién dang
cuc dai cua 10 xo.

m
A. v\/E. B. 2V\/E. c. 19
k k k

Huéng déin

Lac dau 16 xo cir dan dan va khi vat m bit ddu roi san thi 10 xo dan
m
Aly = kg ltc ndy, c6 thé xem nhu vat & vi tri cin bang duoc truyén vin
téc v (hudng 1én) va sau d6 vat m dao dong didu hoa voi tan sb goc
LA a1 \ /m ©an qx L X
Do do,biéndola A=—=v ? va do dan cuc dai cua 10 xo la:
0]

AI°+A:%+V\/§ = Chon D.

1.3. Con lic don Rl

‘ N L . . _.A""O«'max
+ Con lac don gom mot vat nang treo vao sgi I

day khong dan, vat nang kich thudc khong

dang ké so voi chiéu dai soi day, soi ddy khéi )
luong khong dang ké so voi khoéi luong cia N ___________
vat nang. f

+ Khi dao dong nho (sino. ~ a. (rad)), con lic

=T

don dao dong didu hoa v6i phuong trinh: J
s = Acos(wt + ¢) hodc o = amaxCOS(wt + @); h= 1(1 — COSCE)
S A h,, =i(l-cosa,, )

vOi o = T;ocmax=— .

+ Chu ky, tan sd, tan s6 goc: T =21 ; f= \/7 \/7
27

+ Luc kéo vé khi bién d goc nho: F = - T S

P 2
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47°l

T2

+ Xac dinh gia tdc roi ty do nho con lic don : g =

+ Chu ki dao dong cua con lic don phu thudc do cao, vi do dia li va nhiét d6 moi
truong.

+ Dbong nang : Wy = E mv2.
. 1
+ Thé nang: W, = mgl(1 - cosa) ~ 5 mglo’® (o < 10° ~ 0,17 rad, o (rad)).

1
+ Co ning: W =W, + Wy = mgl(1 - 0SOmax) = 5 mMglo max.
Co ning cua con lic don duoc bao toan néu bo qua ma sat.
Tinh hudng 1: Khi gip bai toan lién quan dén cong thic tinh , f, T thi lam thé nao?

Giai phap:

LR P L o o A 2 :
g n {T =T2+T,
TZ T2 TZ
T,=2r I+ Al At L +1, T =22
g \/

Chay:
1) Céng thire déc ldp véi thoi gian ciia con ldc don cé thé suy ra tir cong thirc doi véi

2

z Vv
con ldc don: A =X2+—2 X=s=l«x.
w

2) Cong thirc doc ldp voi thoi gian:

N xY (v Y
A=X+—=1=|— | +|—
0] A wA

3) Véi con lic don luc kéo vé ciing duwoc tinh

x=s=la
2
FkV:—ma)x g

4) Néu con ldc don gém mot day kim loai nhe, dao
déng diéu hoa trong mét tir truwong déu ma cam vimg
tir ¢6 hwéng vudng goéc véi mat phang dao dong ciia
con ldc thi trong day dén xuat hién mét suat dién
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dong cam ung:

Bda 2
__do_ BdS_ """ _ Blde
dt  dt dt 2 dt
2
tmmoe) o Bl —msin(at + )

Tinh hudng 2: Khi gip bai toan lién quan dén ning luong dao dong cua con lic don
thi 1am thé nao?

Gidi phap:

+ Khi khong c6 ma st co nang bao toan, bang tong thé ning va dong ning, bang thé
nang cyc dai, béng dong nang cuc dai:

W, =mgh =mgl (1-cose)

2 2
W =mgl (1-cosar)+ mv =mgl(1-CoS ety )= 2‘”“ my2
Wd =
2
o 2 o ? 0!2
+ Khi con lic don dao dong bé thi (1—cosa)=2(sin5j zz(zj == nén co
nang dao dong:
W, :_mgl a’
2
2 2 2 72 2 2
W= mgl o2 VT MV mgl o2, = mw”A” _ mgA W, = mv
2 2 2 2 2 2l 2
A
A ax =T
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my _mv
Wo = 2 Chov = | Ve = 2

W =W -W

1) V\/t=—ng|a2 t gl i

_ 2

mw?A?  mgl mv, [Choa={ ' 2 &

Wy W =W === == e, == W =W —W

L d — VW TV

X X

arcsin ~| 1= arccos —

w

0 22 44
W X
T rr T
B 24 24 12

Tinh hudng 3: Néu gip bai toan con lic don dang dao dong diéu hoa dung luc di qua
vi tri can bang lam thay d6i chiéu dai sao cho co ning khong doi thi 1am thé nao?
Giai phap:

_mo’A? mgA* mgl , . |

W Olax X nax = Pax F
Wiew 22A2 2|A2 2 -
1 ma)' I mg l mg‘ '2 I'
W = = = '— —
2 o g Y AR

Tinh hudng 4: Khi gip bai toan lién quan dén vén tbc cua vat, luc cing soi ddy, gia toc
thi lam thé nao?

Gidi phap:
+ Tu cong thtc tinh co nang:
2 2
mv mv
W =mgl (1-cosar)+ =mg|(1—005amax)=% suy ra:
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V2 =2g1(Ccosa — COS gy ) =V = J_rJZgI (cosar —cos )

2 _

[
Vioax =291 (1= COS @y ) = Vi = JZgI (1 cOY @)

Neéu ol yax nho thi

(coSa —COS gy ) » %(az az)

max

2

1
(1_ COS ppay ) ~ Eamax

Vi =dl(ap -’
nen
2 2
Vmax = glamax = a)A
+ Luc dong vai tro lyc huong tam:
2
my

[

R—mgcosa=F, =

= %2gl(cosa - cosamax)

= R= mg(3cosa - 2cosamax)
Chay:
1) Tai vi tri bién (a = Famax) luc cang soi day co dé lon cuc tiéu (Rumin = MYCOS Uinax).-
Tai vi tri can bcing (o = 0) luc cang soi ddy c6 do lon cuc dai (Rmax = Mg(3 -
2C0Smax))-
2) Néu soi ddy chi chiu dwoc hec kéo t6i da Fy thi diéu kién dé soi day khéong dirt la
Rmax < Fo.
3) Néu con lic don dimg yén & vi tri can bang thi lec cang soi day cing do lom va
nguwoc huwéng voi trong liwe. Nghia la ching can bang nhau.
4) Néu con lic dao dong di qua vi tri cdn bang thi tai thoi diém nay luc cang ngirge
huwong voi trong lyc nhung co d¢ lon lon hon trong lyc:
Riax =M (3—2C0S ety ) > Mg .
Hai lyc nay khéng can bang va hop lic ciia ching hirdng theo ﬁmax .

E —R_+mg {huéng theo R, .,

Fut = Rax — Mg =Mg (2 —2¢0S ety )
5) O cdc vi tri khéng phdi la vi tri can bang thi trong lee va lwc cing soi day khong
nguwoc huwong nhau nén khong can bang nhau. Tire la néu con ldc don dang dao dong
thi khéng co vi tri ndo luc cang soi ddy can bdng VOi trong luc IEhI =R+ mg # 6 .

Tuy nhién, sé ton tai hai vi tri dé R = mg hay
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1+2c0sa,,

3 .
Tinh hudng 5: Khi gip bai toan con lic don dang dao dong, dung lic qua vi tri cin
bang soi ddy bi vudng dinh, dé tinh lyc cing soi ddy trudc va sau khi vudng dinh thi

lam thé nao?

mg(3cosa—2cosamax)= mg < cosa =

Gidi phép: - . ‘ - . I
Néu khi qua vi tri can bang soi diy vuong dinh Ql.
thi d6 16n lyc cang soi day trude va sau khi vudng lan /
R=mg(3-2c0sa,,) G,
luot 1a: )
R'=mg(3-2cosa’,, ) I
Dé tim bién do goc sau khi vuéng dinh ta dp dung
dinh luat bao toan co ning: ":\_‘ O max ’
W =mgl(1-cosa,,, ) =mgl'(1-cosa’,,, ) R -
O

, |
= COSA 'y =1—F(1—005amax)

Tinh hudng 6: Khi gip bai toan lién quan dén gia téc cua con lic don thi 1am thé nao?
Giai phap:

Dao dong ctia con lic 10 xo 1 chuyén dong tinh tlen nén nod chi co gia toc tlep
tuyen Dao dong cia con lic don vira co gia toc tiép tuyén vira 6 gia téc phap tuyén
(gia tbc huéng tam) nén gia tdc toan phan 14 tong hop ctia hai gia toc ndi trén:

= = = 2 2 m
=dy Hay = a=q/a +ay 2

1, , 2 _
. . |(cosa—cose z—(a —a ) %=
Néu o ax nho thi ( max) 2\

Sina =«

P=mgsina a, =
P =mgcosa
v:=23E{joosa—cosam‘] a,hz —2g[cosct COS%}
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Tinh hudng 7: Khi gip bai toan lién quan dén va cham con lac don thi 1am thé nao?

Gidi phap:
Vit m chuyén dong vén toc v, dén va cham voi vat @XP @
M. Goi V,V 1a van téc ciia m va M ngay sau va Pang dirng yén
cham.
£ A A mv,
+Néu va cham mém: v="V nén: my, =(m+M )V =V =—2—
(m+M)
V= 2m
. . [mvy =mv+ MV _m+MV°
+ Néu va cham dan hoi: 5 , ,
0,5mvy =0,5mv*® +0,5MV V:m—MV
m+M °

1) VAT VA CHAM VOI CON LAC TAI VI TRi CAN BANG
Néu con lic don dang dimg yén tai vi tri

can bang thi vat m chuyén dong voi van toc A

dén va cham vao no.

+ Néu va cham mém thi toc d6 ciia con lic ngay

sau va cham (tai VTCB) la

__ MY,
- (m +M ) Pang ding yén

+ Néu va cham dan hdi thi toc d¢ ciia con lc ngay sau va cham (tai VTCB) 14

o 2my,
“(m+M)

V cling chinh 1a toc d6 cuc dai cta con lac sau va cham nén V = vpax VO1 Vinax

A=la,,,
o =~/20h :\/Zgl(l—cosamax) .

VO1 2
. = oA (Dao dong bé) w:\/?:zzﬁfz?”

tinh bang

(m+M)V?
2
MV 2

VC dan hoi: W' =Wy == —

VC mém : W' =W, ., =

+ Co nang cua con lac sau va cham:

2) CON LAC VA CHAM VOI VAT TAI VI TR CAN BANG
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Con lac don dang dao dong dung luc no6 di qua VTCB (co tde dd cuc dai vo =

Vmax) thi né va cham véi vat M dang ding yén. Trong do :

{vmax =20N, 0 = \/Zgl (1-cosap, )

Vinax = @A (DGO déng bé) o e

MVinax 0

(m+M) ‘

+ Néu va cham mém thi V =

chinh 1a toc @0 cuc dai cua con lac sau va

cham : Pang dirng vén

mv V' iax = /200 :\/Zgl(l—cow'max)

- R = V'max
(m+M) V' =wA' (Dao dong bé)

+ Néu va cham dan hoi thi |V| = ‘uvmax chinh 1 tc dd cuc dai cua con lic sau va
o m=M oV e =200 =\/Zgl(1—c03a‘max)
cham: |V| = Vinax | = V' max ]
m+M V' .. = wA'(Dao dong bé)
. m+M)Vv?
VC mém : W =W, ., =¥
+ Co nang sau va cham: 22
N mv
VC dan héi : W =deax :T

Tinh hudng 8: Khi gip bai toan lién quan dén thay ddi chu ki cta con lic don thi lam
thé nao?

Gidi phap

1. CHU KI THAY POI LON

27 |—
T O " /g

+ Con lic dua 1én cao: ?: = [—. = =

+ Con lac dua xuong sau:

Lzﬂz Ly R
Pl

GM

®
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+ Con l4c dua 1én Thién Thé:

T ] 2”\ I7' I 1
+ Con lic don di chuyén trén Trai Dat: T = gi = \/; . f%
2 \/7 J
9

Cong thic gan dﬁng: (1+ u)a ~1+au voi U<<l1.

BN 1_| 1Al
| | 2 |

1
et
g+Ag g 29
10 1 1
ol =(1+at? ) (1+at’) 2 z[“iat'oj(l—lat(’jz1+1a(t"’—t°)
l+at 2 2 2

1
R-z R 2R

+ Chu ki thay d6i do thay d6i | va g:

2. CHU Ki THAY POI NHO
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T Zﬂ\/llg \f /|+A 1AI 1Ag
T g+A 29

+ Chu ki thay d6i do chi nhiét d6 thay doi:

' 1 10
T—z\ﬁ. 9 =‘/1+“t0 z1+1a(t'°—t°)
T V1Yg Vitat 2

+ Chu ki thay d6i do ca nhiét d6 va vi tri dia li thay ddi:

L to_t7)- 129
T ViVg Vitat® g+A 2 g

+ Chu ki thay ddi do dua 1én d6 cao h va nhiét d6 ciing thay ddi:

' ' 10 2
Lz\ﬁ_ iz\/““to. CM/R" z1+1a(t'o—t°)+£
T VIVg Vltat” YGM/(R+h) 2 R

+ Chu ki thay d6i do lyc Acsimet.
Qua ning co thé tich V khi dat chim trong chit 16ng hodc chét khi co khbi

luong riéng d ludn luén chiu tic dung cia luc day Acsimet &

F, =dVg (gia tri nho !!). Luc d6 gy ra cho vat gia toc &, co

hudng nguge v6i huéng cua § va co do 16n

dVg dVg dg (V6i D 1a khéi luong riéng ctia chat lam qua
m Dv D . &
ning). - ;

Lic ndy vai tro ciia gia toc trong trudng tic dung lén vat aaid
dugc thay bang gia toc trong truong hiéu dung §' c6 huéng cing = §
dg

huéng véi § vac6dolon g'=g—a=g9-——.

D
1
T_ﬁ gz(l_ijalgg
T Vg D 2D

. . L F i
+ Neéu ngoai luc F gay ra mét gia toc nho a = — thi cling dugc coi 1a mdt nguyén
m

nhan dan d&n sy thay ddi nhé cua chu ki, va goi chung 1a sy thay ddi chu ki nho theo
. AT 1+

gia toc va co: ( T ) E — (lay dau - khi ngoai lyc cung hudng véi trong luc va
g

nguoc lai thi dau +).
“TONG HOP” TAT CA CAC NGUYEN NHAN:

T'_ [ LA 1Ag, (t'O t)+£+ d {Alzl—l
] Ag=g'-g

T 21 2g
3. PONG HO QUA LAC

R 2D
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Goi T, T’ lan luot 1a chu ki cta df”)ng hd dung va chu ki cua déng ho sai. Gia st hai
ddng hd bit dau hoat dong cung mot lic va dén mot thoi diém sd chi cua ching lan
luot 1a t va t”. Theo nguyén tac ciu tao clia dong hd qua lac thi: tT =t'T’.

T \l I \l
+ Khi dong ho chay sai chi t’ (s) thi ddng hd chay dung chi:t =t'. T t'. T 9
g '
g T I |9
+ Khi dong hd chay ding chi t (s) thi dong hd chay sai chi: t' =t. =Tk =t W a
'N g
Chay:
1) Khi dong ho chay ding chi Y ... =t thi dong ho chay sai chi thoi
tr
gian:t fing b6 sai = F Do chénh léch:
>0:Doéng hé sai chay chdam.
At_tdon hé diin, tdé\n hﬁsaizt_tLth(l_ll) N g N . y )
4 hodung i T T')|<0:Déng hé sai chay nhanh.
2) Khi dong hé chay sai chi t =t' thi dong ho chay ding chi thoi gian:

dong ho sai

!

=t' T? . Do chénh léch:

tdéng hé ding

At=t_ . -t . . .:tT——t'—t[T——J

dong ho dung dong ho sai T T

>0:Dong hé sai chay chdm.
<0:Dong hé sai chay nhanh.
3) Khi dong dang chay sai muén cho né chay ding thi phdi thay doi chiéu dai sao cho:

A—I>O:t£?1ng

T 1AL 1Ag 1 o, h P )]

T 21 2g 2 R 2D Al .y
T<O:>g1am

4) Néu cir sau moi ngay dém dong ho chay nhanh b (s) thi can phdi tang chiéu dai sao

cho: EAI+ b(s) —OSA_IZ??
2 1 24.3600(s) I

5) Néu cir sau moi ngay dém dong ho chay chdm b (s) thi can phdi giam chiéu dai sao

cho: EAI_F L =0:>£I:??
2 1 | 24.3600(s) |

Tinh hudng 9: Khi gip bai toan lién quan dén dao dong con lic don co thém truong
lyc thi lam thé nao?
Giai phap:
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+ Khi chua c6 F dao dong ctia con l4c don bi chi phéi boi trong luc P:
- Tai VTCB, phuong cua ddy treo song song véi phuong P (hay § ).

- Chu ky dao déng: T = 271'\/I .
g

+ Khi c6 thém F dao dong cua con lic don bi chi phéi bdi trong lyc hi¢u dung (con
goi 1a trong lyc biéu kién): P'=P+F. P' co vai tro nhu P. Gia tbc trong truong

hiéu dung (biéu kién): §'= L g+ F oL nay:
m m

- Tai VTCB, phuong cia day treo song song voi phuong P' (hay g').

- Chu ky dao dong: T'=27r\/II.
g

Vi P (hay §) c6 huéng thing dimg tir trén xudng nén dé thuc hién cac phép cong

T

céc véc to P'=P+F hay §'=§+— ta phan biét cac truong hop: F huéng thing
m

ding, huéng ngang va huéng xién. Can luu y P' (hay §') c6 phuong tring vdi soi
day va co chiéu sao cho n6 lubn c6 xu hudng kéo cing soi diy!

+Khi F huwdng thing dirng

_ xuéng g g+E F‘
§'=§+E F hudng thing ding m
m lénmig>E , F —
nsg'l=g-— | L [F
m Py P

+Khi F hwéng ngang

E hu‘o‘ng ngang

@

E
tana:E
P

2
j g
COSx

+K hu’o’ng Xién

g’l_ g'+ F lfhwdngxién
= —%
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2
g‘:\/g2 +(Ej —ZgEcosﬁ'
m m

P F . F . : :F i
——=——=siNa=——sInf | F
sing  sina mg | N\ |

v 1 . = 21k j; ™ P j; i

Ta xét cac loai luc F phd bién: g

* Lyc dién truong: F=qE ,d616nF=|gJE (Néuq>0= F 1T E;connéuq<0=
FMNE)

* Lyc day Acsimét: IfA ludn thang dimg hudng 1én va c6 do 16n Fa = pgV. Trong do:
p 1a khdi lwong riéng cua chét 1ong hay chét khi, g 1a gia toc roi tw do va V 1a thé tich
ctia phan vat chim trong chat 1ong hay chat khi do.
* Lyc quan tinh: E:—mé, do lérnF=ma(E N 5)
Ta xét chi tiét cdc trwong hop néi trén:
1. Khi F ¢6 phwong thing dirng
Khi F hu6ng thing dimg xubng thi P' ciing c6 huéng thing dimg xubng va do 16n
P’=P+Fnéng =g+ F/m. Khi F huéng thing ding 1én ma F <P thi P' c6 hudng
thdng dimg xudng va do 1on P’ =P - Fnén g’ = g - F/m. Con khi F huéng thing ding
len ma F > P thi P' c6 hudng thing ding 1én va do 1on P’ =F —P” nén g’ = F/m - g.
Chay:
1) Khi con lic don dang dao dong ma luc F ¢ hiomg thang dirng bat ddu tic dung
thi co nang thay doi hay khong con phu thudc vao li do luc tac dung:
+ Néu luc tac dong con ldc qua VTCB (a = 0) thi khong lam thay doi toc do cuc dai
(V' max = Vmax) nén khéng lam thay doi dong nang cuc dai, tirc la khong lam thay doi co
nang dao dong.
+ Neu lic tac dong con lac qua VT bién (o = £ otmax) thi khong lam thay doi bién d¢
g0C (& max = max) 1én ti 0 co nang bang ti so thé nang cyc dai va bang ti so gia toc.
+ Neéu hic tgic dong con lac qua li Ao goc a = = omax/n thi dé bién thién thé nang luc
nay dung bang dé bién thién co nang.

*a=0=>—=1=V' =V

max

g‘_g+F max W g max max
T m(g'-g)l m(g'—g)l '
Mg o gy 2O o M=) o 10" ),
n 2 2n n“{g
' m(g'—g)l
W'=W + AW, :m%la‘fmx:mglaﬁw+ (92 Zg) al, =a,, =?
n

2) Trong cong thirc tinh vén toc:
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vZ =2gl(cosa —cosa,,, )—m=t5v? = 9'(Offm —az)

Voo :\/Zgl(l—cosamax)M)vmax =0la,,,
liic nay ta thay g bang g’:

V2 =2g'l(cosa — COS @y, ) —=2sv? = g '|(05§ax —az)

Vo = JZg T(1-COS ) —2=L v, = /0 Iy,
3) Khi con ldc treoNrén vt chuyén dong bién doi déu Q\é;a toc & (Chuyén dong
nhanh dan d@éu aTTv va chuyén dong chdm dan déu a™N Q) theo phuwong thing
dung thi no chiu thém Ilyc qudn tinh: F=-ma, dolon F =ma ( FTN é) nén gia toc

N I
trong truvong hiéu dung: §'=0g+—=(0—4a
m

a hudng xubng=q9'=g-a=T'=2x L
) \g-a
Xéta<g=
|

g+a

dhuonglén=g'=g+a=T'=2x

4) Khi con liac don dang dao dong ma thang may bat dau chuyén dong bién doi deu
theo phwong thcfng dumg (Q'= g xa) thi co nang thay doi hay khong con phu thugc
vao li d¢ lic tac dung:

+ Néu lic tac dong con lic qua VICB (a = 0) thi khéng lam thay doi toc do cuc dai
(V max = Vmax) nén khéng lam thay doi dong nang cuc dai, tuc la khong lam thay doi co
nang dao dong.

+ Néu hic tic dong con ldc qua VT bién (a0 = + amay) thi khong lam thay déi bién do
06C (& max = Clmax) 1én ti 6 co ndng bang ti sé thé ndng cwe dai va bang ti s6 gia toc.
+ Néu lic tac dong con lac qua li do goc a = = amax/n thi do bién thién thé nang luc

nay ding bang dé bién thién co nang.

*05:0:>VL=1:>v‘maX=vmalx
w
*a:iamaxjw_:g_:almaxzamax
W g
m(g'—g)l m(g'—g)l :
S RNV o) DL k) LD 4 U R Y
n 2 2n n“lg
' m(g'—g)l
W'=W + AW, :%Ia'ﬁmzmsla;ax+ (gz 29) al, = a,, =?
n

2.Khi F ¢é phwong ngang
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fana =—
~ ~ 'E F hudng ngan, 1 P
g|:g+_ Fhwdggg)Pz :IP2+F2
m COS
P| FZ
= g = = g = g2 +_2
m COSc m
Chay:
1) Poi véi truong hop tu dién phang, cuong dé dién bz

truong huong tie ban dwong sang ban dm va co do
} U o .
lon: E=—, vdi U la hiéu dién thé gitta hai bdn tu

va d la khodng cdch gitra hai ban tu.

tri can bcing, r6i tir d6 xdc dinh a, cmay va dp dung cac cong
thirc:
V* =29'l(Cosa — C0S @, ) — 225 v = gl (afy, — )

max

' Oy <<1 —_ I
Vmax = \/Zg I (1_ COSClmaX ) ——)Vmax - g Iamax

3) Khi con ldc treo trén vit chuyén déng bién doi déu véi gia toc @ (Chuyén dong
nhanh dan @éu a TV va chuyén
déng cham dan déu 5.T~L\7) theo
phuwong nam ngang thi né chiu
thém lyc quan tinh: F :—mé, do
la’nF=ma(ET~l«§) nén gia toc
trong trueong hiéu dung:

V7] - V7]

o o~ B
§'=0+—=0—-a.KhioVICB, a I I a I I

m
. . S S § -
phu.ong day treo ha,p Voi phua,ng A Y AN EEEEEEEEHEHHETEEHSESS Sy
thang ding mot goc fva do lon gia toc trong truong hiéu dung g’ > g.

ta\nﬂ:E
g9
gl_ g2 a2 _ g g




https://thi247.com/

3.Khi F co’phu’ongxién

g- g- Fhw(mgxlen : :‘x :
HEnF b\
2 * \ -
—j —Zg—cos/i' i :F
- A p P AW
i 4 i
=—:>sm =——sin AR
sm,6' sina “ mg' p P
Chay:

1) Néu vit trwot khong ma st trén mdt phdang nghiéng thi chuyén dong cia né la

chuyén dong nhanh dan déu véi gia toc a = g, =9sina.

Khi con ldc don treo trén vit nay thi tai vi tri can b&ng phuong cua soi day
vuéng goc véi mdt phang nghiéng va c6 dg lon ¢' = g,=0coscx.

2) Khi con ldc don treo trén vt chuyén déng nhanh dan déu xuong doc thi gia toc

trong truong hiéu dung ¢'= \/g2 +a®—2gacos B va khi ¢ vi tri can bang soi day

a
hop véi phirong thang dimg mét géc ¢ sao cho: —— = 9

sing sing
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Tinh hudng 10: Khi gip bai todn hé con lac thay doi thi lam thé nao?
Gidi phap:
*Con lac vuéng dinh

T,=2x I—1; T,=2x |_2 2 1 oy ]'
g g o 02

2 2
2, 2l 2 2
T, +T, T @
2

*Con lac don va cham dan hoi véi con lac 10 xo (m; =

2 _ 1 2
a, = o

T=

2
mgl o _KA”
2 2

" < pe 2
Con lac don va cham v&i méat phang } (o —

I
Tl=2ﬂ\/§

T=T—21+2tOC

~@

B

T :l+ 2£arcsin—
2 @ Oax

Tinh hudng 11: Khi gip bai toan lién quan dén chuyén dong ctia vat sau khi day dut

thi lam thé nao?

Gidi phap:

1) Pt khi vt di qua vi tri cin bang

Tée do qua cau khi day diit: vy = /291 (1-C0S @, )
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Phuong trinh chuyén dong: |« °"
uong trinh chuyén dong:
y =0,5gt?
2h
) =h=05gt’=h=t.= [—
Khi cham dat: e g ¢ g
Xe = Votc
v t
i o ve=xt=(vt) =Y, tan/i':—yzg—
Céc thanh phan van toc: 050t = x Vo
V., = '= , t '= t
v =Y ( g) g V= V24V
G N

Hinh a

-~ x
[
L
O Y I\‘K
-~ 1
PR AN e S
h \-y K‘V
Al
A
A
i
L)
h 4
Z
y

2) Puet khi vat di lén qua vi tri co li do goc a

Tdc d6 qua cau khi day dit: v, = \/ 2gl(cosa — oSy, )
Sau khi ddy dut vat chuyén dong gidng nhu vat ném xién, phén tich vec to van toc ban

‘ Vg, =V, €05 30°
dau: U, =0,, + 7,
0 0x 0y _ . 300 _ t
Vo, =V, sin30° = v, =v,, —g

Thanh phan vo, duge bao toan. Khi 1én dén vi tri dinh thi vy, = 0.
Co nang tai vi tri bat ki bfmg co nang tai vi tri cao nhét b?mg co nang lac dau:

mv2  mv; mv;
W:mgh+TX+T:mghd+ ZX:V[fozmgI(l—cos(xmaX)
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V.

Hinh b

1 A
: At Xd
! i —Pp
1
1 r |
1 % — |
¥, ;
1 oy \ 1
| \‘ _____ ..-q ......... e, .
™ I OM
”""'-.._”_‘ ! r-’_.- F . .:I hd — . "x v}g
Qe L Ve |
Pl A L
\/}, vV
% 7 7

y
1.4. Dao dong tit dan. Dao ddng duy tri. Dao dong cudng birc. Cong hwdng

1. Dao dong tit din

Khi khong c6 ma sat, con lic dao dong didu hoa véi tan sb riéng. Tan s riéng
ctia con lic chi phu thude vao cac dic tinh cua con lac.

Dao dong co bién d giam dan theo thoi gian goi 1a dao dong tit dan. Nguyén
nhén lam tit dan dao dong 1a do luc ma sat va lyc can cua moéi truong lam ti€u hao co
nang clia con lac, chuyén hoa dan dan co nang thanh nhiét nang. Vi thé bién d¢ ctia con
lic giam dan va cudi cing con lic dung lai.

Ung dung: Cac thiét bi dong cira ty dong hay giam xoc 6 to, xe may, ... 1a
nhiing tmg dung ctia dao dong tit dan.

2. Dao djng duy tri

Néu ta cung cap thém ning lugng cho vat dao dong co ma sat dé bu lai sy tiéu
hao vi ma sat ma khong 1am thay doi chu ki riéng ctia né thi dao dong kéo dai mai va
goi la dao dong duy tri.

3. Dao dong cwdng birc
Dao dong chiu tac dung ciia mot ngoai lyc cudng biic tudn hoan goi la dao dong
cudng birc.

Dao dong cudng birc ¢6 bién do khong dbi va c6 tan sd bang tan sd luc cudng
btc.

Bién d6 cia dao dong cudng birc phu thudc vao bién do cia lyc cudng birc, vao
luc can trong hé va vao su chénh 1éch giira tin sb cudng buc f va tin s riéng f, cua hé.




https://thi247.com/

Bién d6 cua lyc cudng blric cang 16n, lyc can cang nho va su chénh Iéch gitra f va f,
cang it thi bién d6 cta dao dong cudng biic cang 16n.
* Cong huong

Hién tugng bién do cua dao dong cudng buc ting dén 1én dén gia tri cuc dai khi
tan s f cua lyc cudng birc tién dén bang tan sb riéng f, cua hé dao dong goi 1a hién
tuong cong hudng.

Diéu kién f= f, goi 1a diéu kién cong huong.

Duong cong biéu dién su phu thude ctia bién d6 vao tan sd cudng birc goi la dd
thi cong huong. N6 cang nhon khi luc can cia moi truong cang nho.

Tam quan trong ctia hién tuong cong hudng:

Nhitng h¢ dao dong nhu toa nha, cau, bé may, khung xe, ... déu c6 tan sb riéng.
Phai cén than khong dé cho cac hé éy chiu tac dyng cua cac lyc cudng buc manh, co
tan s6 bang tan s6 riéng dé tranh su cong hudng, gy dao dong manh 1am giy, do.

Hop dan cta dan ghi ta, vidlon, ... 1a nhiing hop cong hudng véi nhicu tan sb
khac nhau ctia day dan 1am cho tiéng dan nghe to, rd.
Tinh huéng 1: Khi gip bai toan lién quan dén hién tugng cong hudng thi 1am thé nao?

Giai phéap:
Hién twong cong huong xay ra khi chu ki dao dong cudng birc bang chu ki dao
AS 2r
Tp=—"=—
dong riéng: T, =T, . i
EUL S i
fo @ k g
1
. 1(km/h)=——(m/s)
boi don vi: 3,6
1(m/s)=3,6(km/h)
Chay:
1) PG ciing tiwong dwong ciia hé 1o xo ghép song song va ghép néi tiép lan lwot la:
k=k +k, +..
1 1 1 4
—=—t—+..
k k Kk,

Bién dd

2) Dé so sanh bién d dao dong cuong birc:

+ Xdc dinh vi tri cong huong:

TO m | fu i &

+ Vé dwong cong biéu dién sy phu thudc bién dg dao dong cudng birc vdo tan sé dao

dong cuong buc.
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+ So sanh bién d va heu y: cang gan vi tri cong hwéng bién dg cang Iém, cang xa vi tri
cong huong bién do cang bé.
Tinh hudng 2: Khi gip bai toan lién quan dén tim tong quing duong dao dong duoc
(gAn dung) trong dao dong tat dan thi lam thé nao?
Giai phap:

Luc diu co ning dao dong 1a W

KA®  kx  mv;
=04

(W=— ), do ma séat
2 2

nén co ning giam dan va cudi cing né dimg lai & i ¢ xc rat gan vi tri can bang
kxS

W, = TC ~0).

Goi S 1a tong quing dudng di duoc ké tir lic bét dau dao dong cho dén khi dimg
hén, theo dinh luat bao toan va chuyén hoa nang lugng thi d6 giam co nang (W — W¢)
dung bang cong ciia lyc ma st (Ams = FinS).

W-W, =F,8 =5="
——

~0 ms

(Fms = umg (néu dao dong phuong ngang), Frns = umgcoso (néu dao dong
phuong xién goc o) voi p 1a hé s6 ma sat).
Tinh hudng 3: Khi gip bai toan lién quan dén phan trim co ning bi mit va phin trim
bién do bi giam thi lam thé nao?
Giai phap:
+ Phén trim co ning cta con lic bi mét di trong mot dao dong toan phan:

KAZ  KA? ~2A AA

AW _W-W'_ 5 = 5 (A+A)(A-A) 2AMA _, AA
A

W W KAZ A2 A2

2

. AA 5 . . X
(voi Y 1a phan tram bién d6 bi giam sau mdt dao dong toan phan).

. A—
+ Phan tram bién d6 bi giam sau n chuki: h, = TA‘ :

+ Phan trim bién d6 con lai sau n chu ki: % =1-h,.

2
; W,
+ Phan trdm co nang con lai sau n chu ki: h,, = W” = (%j :

+ Phan tram co nang bi mat (chuyén thanh nhiét) sau n chu kit ————=1-h_, .
W
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+ Phan co niang con lai sau n chu ki: W, =h W va phin d3 bi mit tuong tmg:
AW, = (1— hnW)W.

Tinh huéng 4: Khi gip bai toan lién quan dén d¢ giam bién do sau mét chu ki, tong sb
dao dong duoc va tong thoi gian dao dong duoc trong dao dong tit dan thi lam thé
nao?

Giai phap

+ Ta chi xét dao dong t4t dan cham nén do giam bién d¢ sau mét chu ki rat nho:
AA=A-A"=A+A =2A

+ P06 giam co nang sau mot chu ki bang cong cua luc ma sat thuc hién trong chu ki dé:

2 '2
kKA® KA =Fms_4A<3%(A+ A')'(A_A')szs-4A3AAz4ims ¢ A

2 2
A I PN A X 3 4 Fms
+ Do giam bién do sau moi chu ki: AA= .
AA  2F
+ Do giam bién d6 sau ntra chu ki: - = kms .

+ Bién d6 dao dong con lai sau n chu ki: A, = A - nAA
\ ] . A
+ Tong so dao dong thyc hién duge: N = M .

+ Thoi gian dao dong: At=N.T .
Tinh hudng 5: Khi gip bai toan lién quan dén téc do trung binh trong qué trinh dao
dong tat dan thi 1am thé nao?

Giai phap:
Téng quing duong va tong thoi gian tir luc bt ddu dao dong cho dén khi ding
W kA
o F, 2F
han lan luot 1a: ms A ms A 2
At=NT=—T=—722
AA 4F.. o
A an . r s N Lo ax 1A S oA
Toc do trung binh trong cé qua trinh dao dong tat dan la: v, = A =—.
T

Tdc do trung binh trong ca qua trinh dao dong diéu hoa la: v, = % = Z%A !
Tinh hudng 6: Khi gip bai toan tim vén tdc dao dong cuc dai trong dao dong tit din
thi lam thé nao?
Giai phap:
Bai todn tong qudt: Cho co hé nhu hinh v&, luc dau giit vat & P rdi tha nhe thi vat dao
dong tat dan. Tim vi tri vat dat toc do cuc dai va gia tri van tdc cuc dai.
Céch 1:
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Ngay sau khi bat dau dao dong luc kéo vé ¢6 d6 1on cuc dai (Fmax = kA) lon
hon luc ma sat trugt (Frs = umg) nén hop luc (F, = F, —F..) huéng vé& O 1am cho
vat chuyén dong nhanh dan vé O. Trong qué trinh nay, do 16n luc kéo vé giam dan
trong khi d9 16n lyc ma sat trugt khong thay ddi nén do 1ém hop lyc giam dan. Pén vi
tri I, luc kéo vé can béng v6i luc ma sat trugt nén va vat dat toc do cuc dai tai diém
nay.

Fa ™ ™
X x
o & % P
® —e— o x
2 I 0 I
é vvvvvvv
é
WWWWWWWWWM
F m
|k, =F =X = m _ 4G
Ta co: k k

Qudng duong di dugc : A, = A-X,
Pé tim tdc dd cuc dai tai [, ta ap dung dinh luét bao toan va chuyén hoa nang
lwong. PO giam co nang dung bang cong clia luc ma sat:

2 2 2
We —Wo = Fi A <:>k"%—ki—m=kxl (A—X,)a»%(A2 - 2AX, +x,2)=v|2

2 2
=V, :\/%(A—x,):a)AI

“Meo” nhd nhanh, khi vat bat dau xuét phat tr P thi c6 thé xem I 1a tdm dao dong
tie thoi va bién do 1a A, nén tde do cuc dai: v, = wA, . Tuong tu, khi vat Xudt phat tr
Q thi I’ 1a tdm dao dong tuc thoi. Dé tinh x, ta nhg: “Do 16n luc kéo vé = Do 16m luc
ma sat truot”.

Céch 2:

Khi khong c6 ma sat, vat dao dong diéu hoa xung quanh vi tri can bang O. Khi co

thém luc ma sat thi ¢6 thé xem luc ma sat lam thay ddi vi tri can béng.

L 3
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Xét qua trinh chuyén dong tir A sang A’, lyc ma sat c6 hudng ngugc lai nén n6 lam
. A 3 J Fms Hamg A ~ A LA A
dich vi tri can bang dén I sao cho: X, :T :T’ bién do A, = A — X, nén toc do

cuc daitai[1a vV, = @A, . Sau d6 nd chuyén dong cham dan va dung lai & diém A, dbi
xung voi A qua I. Do d9, i 6 cuc dai so voi O 1a A = A = X; = A= 2X,.

Qua trinh chuyén dong tir A; sang A thi vi tri can béng dich d&n I’, bién d6 A, =
A; — X va toc do cuc dai tai I’ 1a V. = a)AI Sau do6 no chuyén dong cham déan va
dimg lai ¢ diém A, dbi xtg voi A; qua I'. Do d6, li d6 cuc dai so voi O 1a A, = Ay —
X = A1 — 2%, = A - 2.2X,. Khao sat qua trinh tiép theo hoan toan tuong tu.

Nhu vay, cir sau mdi nira chu ki (sau mdi lan qua O) bién d6 so véi O giam di mot
A =A-AA,

=A-2A
2 2umg | ™ A,
lugng AA, =2X, Tk Kk Ay =A=-3AA,,

Ah =A-nAA,

Cha y: Ta cé thé chitng minh khi ¢ luc ma sat thi tdm dao dong bi dich chuyén

theo hudng cuia lyc ma sat mot dogn —"= nhu sau:

F+F,
o
m

P
2= X":_ﬂx_%} ——>y"=-0’y=[y= A cos(at+p)

Tinh hudng 7: Khi gip bai toan tim li d6 cuc dai so v6i O sau lan thir n di qua O (lan
thir n 10 xo khong bién dang) thi 1am thé nao?
Giai phap:

“""“"':E"""J - ,_hnn

o .

r

-
-

2 2
Goi A1 1a 1i d9 cyc dai sau khi qua O lan 1: k%:k%— F.(A+A)

2F 2F

(A+A)=0=>(A-A)- =0= A =A-2x
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X x R 2F,
Do giam bién do sau moi lan qua O (sau moi ntra chu ki): AA , = TC =2X,

Li d6 cuc dai so v6i O sau khi qua O 1an tharn: A = A—nAA,,
Tinh hudng 8: Khi gip bai todn tim quing dudng di dugc sau khoang thoi gian nT/2
thi 1am thé nao?

Giai phap:
Néu luc ddu vat & P thi quing dudng di duoc sau thoi gian:
T
t=—1la:S=A+ A
2 A o4 P
@ f @ ! @& X
I" 0 I

t=2.TEld:S:A+2Al+A2

7
Z..
Z

T

t=3.TEld:S=A+2A1+2A2+A3

t:n.TEld:S=A+2Al+2A2+...2AH1+A1

Tinh huéng 9: Khi gip bai toan tim quang dudng di dugc khi gia tbc doi chiéu 1an thir
n thi 1am thé nao?
Giai phap:

Lac du vat ¢ P dén I gia toc ddi chiéu 1an tha 1, sau d6 dén Q rdi quay lai I’ gia
toc déi chiéu lan thu 2...

Do d6, quing duong di duoc sau khi gia téc doi chiéu lan thir 1, thu 2, thir
3,...thtr n 14n luot 1a: 4 4
S, =A-x Q s P
S,=A+2A —x, : I o I
S;=A+2A +2A, -,

7
)

S, =A+2A +2A, +..2A | — X

Tinh hudng 10: Khi gip bai toan tim tong s6 1dn di qua O (vi tri 10 xo khong bién
dang) va tim toa do khi vat dung lai thi lam thé nao?

Giai phéap:

Goi ng, N, At va X, lan luot 1a téng sb lan di qua O, téng s6 ntra chu ki thyuc hién
dugc, tong thoi gian tir e bat dau dao dong cho dén khi dimng han va khoang céch tir
vi tri dimg lai dén O. Gia str luc dau vat ¢ vi tri bién duong +A (16 xo dan cuc dai) ma
ctr mdi lan di qua VTCB bién d0 giam mét lugng AA 1, nén mudn xac dinh ng, n va At

ta dura vao ti sO

=p.q.

/2
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1) ng = p. Vi lac dau 16 xo dan nén
A N A7 A 2 A A% N ,
néu n, la s6 nguyén le = lan cuér qua O o xo nén
néu n, la sé nguyén chan = lan cuoi qua O 1o xo dan
2) Dé tim n ta xét cac truong hop co thé xéy ra:

*néu q < 5 thi 1an cudi di qua O vat ¢ trong doan I'I va dimg ludn tai d6 nén n = p.

At:nI
2

X =|A_nAA1/2|

*néu q > 5 thi 1an cubi di qua O
vat & ngoai doan I'I va vat chuyén dong quay nguoc lai thém thoi gian T/2 lai rdi méi
dingnénn=p+1.

At:nI
2

X, =|A=NAA,|
Chuy:
1) Khi dirng lai néu lo xo dan thi luc dan hoi la lwc kéo, nguwoc lai thi lwc dan hoi la lyc
day va dg Ion hye dan hoi khi vat dimg lai la F =K|x,|.
2) Dé tim chinh xdc tong quing dwoc di dwoc ta dwa vao dinh li “P¢ giam co ndang

. kAZ  kx? A® —x?
dung bang cong cua lyc ma sat”: - C=F.S=>S=——.
12

Tinh hudng 11: Khi gip bai toan tim téc do tai O hodc tai mot diém nhét dinh thi lam
thé nao?

Giai phap:

Gia sir luc dau vat o P, dé tinh tdc do tai O thi c6 thé lam theo cac cach sau:

Cach 1: b6 giam co ning ding bfing cong cua lyc ma sat: Wp - Wo = A hay:

2 2
AL Mok Ay, = X AZ——Z':mSA = oA~ AA,A

2 2 m

Cach 2: Xem I 1a tim dao dong va bién do A, = A — X, nén tdc dé tai O:
Vo= A =X
Tuong tu, ta s€ tim dugc tdc do tai cac diém khac.
Ban lugn: Dén ddy cac em tw minh rut ra quy trinh gidi nhanh va cong thirc gidi
nhanh véi logi bai todn tim toc dg khi di qua O lan thir n! Vi bai todn tim toc do ¢ cdc
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diém khac diém O thi nén gidi theo cach 2 va chii y rang, khi di tir P dén Q thi I la tam
dao dong con khi di tir Q dén P thi I’ la tam dao déng.

Tinh hudng 12: Khi gip bai toan lién quan dén con lic 10 xo dao dong tit dan duoc

truyén van tdc tir vi tri 10 xo khong bién dang thi 1am thé nao?
Giai phap:
Gia st lic dau vat & O ta truyén cho né mot van tdc dé dén duoc tbi da 1a diém
P. D6 giam co ning ding bang cong cua luc ma sat: Wo — Wp = Ay hay:
mv; kA’

2

=F, A=V :h(AZ +%AJ =0’ (A’ +AA,A)
m

Tinh hudng 13: Khi gip bai toan trong dao dong tit dan cta con lic 10 xo, tim tc do
cuc dai sau thoi diém to thi 1am thé nao?
Giai phéap:

Gia st luc dau vat ¢ vi tri bién, mudn tim téc d6 hodc toc d6 cuc dai sau thoi

: N o, T T T . .
diém to thi ta phén tich t, = nE+ At hodc t, = nE+Z+ At . Tir d6 tim bién do so véi

tam dao dong & 1an cudi di qua O va tdc d6 & diém can tim.
Tinh hudng 14: Trong dao dong tat dan cua con lic 10 xo dé tim thoi gian di tir diém
nay dén diém kia thi 1am thé nao?
Giai phap:
Ta phai xac dinh dugc tdm dao dong tirc thoi va bién d so véi tam dao dong.

Chang han, thoi gian chuyén dong tir P dén O la: t = %+tl = % + larcsin%
@

Binh lugn: Véi phuong phap nay ta co thé tinh duoc cac khoang thoi gian

: . . L ez T 1 Y

khéc, chang han thoi gian di tr P dén diém I’ 1a: t = 7 +—arcsin P
w

Tinh hudng 15: Véi con lic 10 xo dao dong tat dan theo phuong thang dimg, dé tim vi
tri vat dat tbe do cuc dai, van toc cuc dai va li do cuc dai thi lam thé nao?
Giai phap:
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Bai todn t67ng qudt: Cho co hé nhu hinh v&, lac dau kéo vat ra khoi vi tri O mot doan
A rdi tha nhe thi vat dao dong tat dan. Tim vi tri vat dat toc do cuc dai va gia tri van tde
cuc dai.
Lap luan twong tu nhu truong hop vat dao dong theo phuong ngang.

Néu vt di tir P vé Q thi tam dao dong 1a I nguoc lai thi tdm dao dong 1a I’ sao cho:

x, =0l =0|'=%.

bé tim tdc do cuc dai ta phai xac dinh lac d6 tdm dao dong 1a [ hay I’

va bién do so v6i tam roi ap dung: Vv, = oA, hodc v, = oA ..

Fe

D¢ giam bién do so véi O sau mdi 1an di qua O 1a AA, =2x, =

nén bién d0 con lai sau lan 1, 1an 2,..., lan n lan luot la:

A=A-AA,
A =A-2AA,
A =A-3AA,
Ah =A-nAA,

Tinh huéng 16: Khi gip bai toan lién quan dén dao dong tit dan cua con lic don thi
1am thé nao?
Giai phéap:

Ta chi xét dao dong tit dan chdm va khao sat gan dang (xem khi dirng lai vt &
vi tri cin bang).

F. I
4F, A=log,,
AA= "k Véicon lde don ta thay mo?A2  mgA2 mgl
N=aa ,
At =NT T = Zn\/g
Chuay:

1) Bién dé dao dong con lgi sau n chu ki: Ay, = A - n4AA < oy = amax - NAa.

272
ma”A zm_gla2
2 2

2) Néu co nang lic daula W =  Va con lidc chi thuc hién dwoc thoi

. A
gian At (hay dwoc N = ?t dao dong) thi
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- W
*do hao hut co nang trung binh sau moi chu ki la AW = N

A A , 3 < W A N ~ N ~ A A
*cong suat hao phi trung binh la B, ZA_'[ (muon duy tri dao dong thi cong suat can

cung cdp ding bang cong sudt hao phi).
Chii y: Néu sau n chu ki bién do géc giam tir oy xudng o, thi cong sudt hao phi trung
mgl , mgl ,
W -W, 2 %~ 2 %
At nT '

3)*Nang lwong c6 ich can cung cdp sau thoi gian tla Ay, = ) —

binhla B =
t.
*Néu hiéu sudt ciia quda trinh cung cdp la H thi nang lwong toan phan can cung cap la

_ Asion — Pcung ciip!

Atoén phan — H H

*Néu ding nguon dién mét chiéu cé sudt dién dong E va dién lwong Q dé cung cap thi

C , e ciinl
nang lwong toan phan can cung cap la A, phin = EQ < % =EQ.

1.5. Tong hop dao dong

+ Néu mét vat tham gia dong thoi hai dao dong didu hoa cing phuong, cting tin s véi
cac phuong trinh: x; = Ajcos(wt + @1) vVa X, = Aycos(ot + @) thi dao dong téng hop
s€ la: x =x1 + X, = Acos(wt + @) voi A va ¢ dugc xac dinh bai:

A% = AL+ A+ 2 AsA,; 008 (02 - 91)

_ Asing + Assing,

B A cosg, + A, cose,

Bién d6 va pha ban dau cua dao dong tong hop phu thudc vao bién do va pha ban

tano

dau cua cac dao dong thanh phan.
+ Khi hai dao d6ng thanh phan cing pha (¢, - ¢1 = 2km) thi dao dong tong hop c6 bién
docucdai: A=A+ A,
+ Khi hai dao dong thanh phan nguoc pha (¢ - 1) = (2k + 1)) thi dao dong tong hop
c6 bién do cuc tiéu: A = |A; - Ay,
+ Truong hop tong quat: A; + A, > A>]A; - Ay
Tinh hudng 1: Khi gip bai toan cho biét cic phuong trinh dao dong thanh phén, yéu
cdu tim dao dong téng hop thi 1am thé nao?
Gidi phap:

Téng hop hai hay nhiéu dao dong diéu hoa cting phuong, cliing tan s 1a mot
dao dong diéu hoa cing phuong, ciing tin sb.
Céch 1. Phuong phap ap dung truc tiép cong thic tinh A va tang
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¥ = A cos(at+g,) A=\/A12+A22+2A1AQCOS((/)2—¢1)
X = Acos(awt + . .
{xz =Azcos(a)t+g02):> (t+9) tano < ASNe+ Asing,
v A cosg, + A, cosg,

£ . v gAelar T
*Néu mot dang ham cos, mot dang ham sin thi doi: Sin (a)t + a) = COS((O’[ +a-— Ej

*Néu hai dao dong cing pha @, — =k27 = A = A + A,
*Néu hai dao dong thanh ph?in nguoc pha @, —¢, = (2k +1)7z —> A= |A1 — A2|

*Néu hai dao dong thanh phan vudng pha Q,—Q = (2k +1)% - A= «/Af + Az2
Céch 2. Phuong phap cong cac ham lugng giac

X=X + Xy oo

x=Acos(ot+¢ )+ A, cos(awt +¢, ) +....

x=coswt(A cosg, + A, Cosp, +...)—sinat(Asing, + A,sing,)

Acosg Asing

= x = Acos(at +¢)
Céch 3. Phuong phap cong s phic.
X=X + Xy +.us
X=AZLp+ANLp, +...
Cha y: Dé thyc hién phép tinh vé sé phirc, bam: man hinh xuét hién
CMPLX
Muén biéu dién s6 phirc dang A £ ¢, bdm B
Mudn biéu dién sb phirc dang: a + bi, bam B
Dé nhap ky ty £ bam:

Khi nhap cac s liéu thi phai thdng nhit dugc don vi do goc 1a d6 hay radian
Néu chon don vi do 1a 6 (D), bAm: [SHIFT|[MODE| 3| man hinh hién thi chit D

Néu chon don vi do 1a Rad (R), bdm : [SHIFT|[MODE||4| man hinh hién thj chit R
Kinh nghiém:

1) Khi can tong hop hai dao déng diéu hoa cé thé ding mét trong ba cdch trén. Khi
can tong hop ba dao dong diéu hoa tré 1én thi nén ding cdch 2 hodc cach 3.
2) Phwong phdp céng sé phirc chi dp dung trong truong hop cdc sé liéu tiwong minh

hodc bién do ciua chung co dang nhdn cung voi mot s6, VD:
A =+2a
A, =\/§a:>chona=1.
A, =+/5a
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3) Truong hop chua biét mot dai heong nao dé thi nén ding phirong phdp vecto quay
hodc cong ham lwong gidc. Truong hop hai dao dong thanh phan ciing bién d¢ thi nén
dung phuong phdp lwong:

x = acos(ot + ¢, ) +acos(ot + ¢, ) = 2acos 2% Cos(a)t + 4t > P2 j
Chu y: Néu hai dao dong cung bién do thi phwong trinh dao dong t(fng hop:

X=X +X, =acos(at+¢)+acos(at+g,)= 2acos(¢2 . (01)005(@“ Py + . (ﬂlj

Néu cho biét phirong trinh dao dong téng hop X = ACOS(a)t +(p) thi ta doi

O+
, 2 7 {(/)1 =?
chiéu suy ra: =
Po=P _, P2 =
5 :

Tinh hudng 2: Khi gip bai toan cho biét cic dai lugng trong dao dong tong hop, yéu
cau tim mot sb dai luong trong cac phuong trinh dao dong thanh ph?m thi lam thé nao?
Gidi phap:
X=X +X, =X, =X-X=AZLp-AZgp,
Twr cong thirc
X=X +X + X=X =X=-X -X,=AZLp-AZLp, - ALy,

Chii y: Dé tinh bién dé thanh phan ta dwa vio hé thirc:

Vo = OA
— A2 2 _ _ 2
- Ai + AZ +2A1A2COS(¢2 (01) ama>< =0 A
W =0,5.mw’ A

Tinh hudng 3: Khi gip bai toan lién qua dén do 1éch pha (@5 - ¢1) hodc (¢ - ¢1) hoidc
(9 - ®,) thi phao 1am thé nao?

Gidi phap:
A=A +A,
Ta dua vao hé thire véc to: { A = A— A, va binh
A=A-A

phuong v6 huéng hai vé:
*A=A+A = A=A +A +2AA cos(p, —¢,)
*A=A-A = A=A +A -2AA cos(p-p,)

*A=A-A= A=A+~ -2AACcos(p-p)
Tinh hudng 4: Khi gip bai toan cho biét A, ¢y, @, tim diéu kién d& A; max hoic A,
max thi phai lam thé nao?

Giai phap:
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Ta viét lai h¢ thic:

A2 =(A,—xA) +yA? = A =max

RV 2 0

A=A+ A +2AACOS(0, - gy) = | .

A*=(A —xA) + YA, = A, =max
0

Tinh hudng 5: Khi gip bai toan “Bién tudng” trong tong hop dao dong didu hoa thi
lam the nao?

Gidi phap:
V& mit toan hoc, thuc chit cua téng
hop cac dao dong diéu hoa 1 cong cac ham 5
sin, ham cos (cong cac véc to hay cong cac s6 O(_HM N
phtrc). Vi =sin(wt + @) = sin(ot + ¢ + ) va - N ~ ]
cos(wt + @) = cos(ot + @ + 1) nén trir cac ham x,
sin, €os €O thé xem nhu d6 1a “bién tudng” cua
tong hop dao dong.
Gia sir hai chat diém M, N dao dong diéu hoa trén cing mot truc Ox cung vi
= A cos(at+¢,)

tri can bang O va cung tan sd v6i phuong trinh 1an lugt:
X, = A, cos(awt +¢,)

X=X +X%, = Acos(at+g,)+ A, cos(at+p,)
X=AZp +AZLp, = Aé(p:>|x|max =

AX=X, =% = A cos(awt+¢,)— A cos(wt +¢,)
Ax=AZp,—ALp =bZp=|AX| =b

Téng dai s6 OM +ON la: {

Khoang cach dai sb MN & {

Binh luin: Bai todn nay ciing la mét kiéu bién tuong cia tong hop dao dong. Khi cho
hai trong 3 dao dong x1, X2 VA X3 tim duoc dao dong con lai.

Cha y: Khodng cich MN cuc tiéu bang 0 khi Sin(a)t+%]=0 Vva cuc dai bang

2Asm 2Asin£ .
2 2

khi sm(mH%j:il nén 0<MN <

Tinh huéng 6: Khi gip bai toan tim thoi diém 1an tha n dé hai vat cach nhau mot
khoang b thi lam thé nao?
Gidi phap:
Dé tim cac thoi diém cich nhau mét khoang b thi hodc gidi phuong trinh
|AX| =b hodc ding vong tron luong giac dé tim bdn thoi diém dau tién t,t,,t,,t, . Cac
dul—>t=nT +t,
sé lan |du 2 >t=nT +t,
4 du3—>t=nT +1,
du4—>t=nT +t,

thoi diém khéc xé4c dinh nhu sau: n=
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Tinh hudng 7: Khi gip bai toan hai chit diém dao dong diéu hoa trong 2 duong thang
song song hodc trong hai mat phang song song ¢ cung vi tri can bang 1a & goc toa do
thi lam thé nao?
Gidi phap:

Néu hai dao dong diéu hoa 1éch pha nhau A@: X3 = Ajcosot va X, = A,cos(ot
+ Ao) thi tong 1i dd X = X, + X3 = A,cos(ot + A) + A;cosot va higu li do AX = X, —
X1 = A,cos(wt + Ap) + A;cos(wt + ).

Goi A va b 1an luot 1a bién d6 dao dong téng hop va khoang cach cuc dai gitia
hai chét diém thi: A,

A
A? = A+ A2 +2A A, COsAg -
ren
b>=A’+ A, +2AA, cos(Ap+7) b
hinh v& A va b 1a hai duong chéo cua hinh
binh hanh!). Khi biét mot s6 dai lugng Ag
trong sb céac dai lugng A, b, Ay, A, va Ag » A,
thi s€ tinh dugc dai lugng con lai.
Quy trinh gii nhanh: ) o
Khi cho biét bién do dao dong tong hop cua hai chdt diém dao dong 1a A thi
. AZ _ IA&Z _ AZZ
do léch pha giita hai dao dong thanh phdan la: COSA@ = W
Khi cho biét khoang cdch cwe dai giita hai chat diém la b thi d léch pha giita
2 2 2
. +A -Db
hai dao déng thanh phén la: cosAp =22 =2
2AA,

Néu Ap = w2 (hai dao dong vuong pha) thi b= N + A? = A.
Néu Ap> a2 thi b>A>+ A2 vab>A.
Néu Ap< a2 thi b <A+ AZ vab <A.

Chay : Khi hai dao djong vuong pha nhau thi
1) Khodng cdch cuc dai gitta hai chat diém bang bién dg dao déng tong hop:

2) O mét thoi diém nao do, dao dong nay c6 thé ndng bang dong nang thi dao dong kia
ciing vdy nén ti sé dong nang bang ti s6 thé nang va bang ti sé co nang.

Tinh hudng 8: Khi gip bai toan cho biét phuong trinh lién h¢ giita hai li d6 (chang
han: axf + sz2 =C), cho biét 1i d6 va van tdc cua vat nay, dé tim van tdc cua vat kia thi
1am thé nao?

Giai phap:

Tu phuong trinh:
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[%|=7?

2 2
axl + bXZ =C Cho x;,v;
V.| =2

axt +bx; =c=
2ax, X'+ 2bx,x', =0= ax\Vv, +bx,v, =0

Tinh hudng 9: Khi gip bai toan hai chat diém dao dong diéu hoa doc theo hai duong

thang cling song song véi truc OX, canh nhau, cing tan s6 va vi tri can bang & gbc toa

dd. Cho biét vi tri va hudng luc gap nhau dé tim d6 léch pha thi lam thé nao?

Gidi phap:

Khi hai chat diém gip nhau ¢ toa do X, chiing chuyén dong ngugc chiéu nhau

{xi = A cos(at + @) =X,

t -+ =7?
Vlz—wAisin(a)t+¢7l)>0:>(a) 2)

thi :>Ago=|(a)t+g02)—(a)t+(pl)|=?

= (ot+¢,)="

¥, = A, cos(ot+,) =X,
v, =—wA,sin(ot +¢,)<0

hoac

= A cos( ot =

v, =—wASsin(ot+¢, ) <0
' Asin( 2) :Aqo:|(wt+qo2)—(a)t+gol)|:?

= (ot+¢,)="?

X, = A, cos(at+¢,) =X,
v, =—wA,sin(ot+¢,)>0
Khi hai chit diém gip nhau & toa do x, ching chuyén dong cing chiéu duong
{xl = A cos(at + ;) =X,

t+¢,)="?
Vl:—a)Aisin(a)t+¢1)>0:>(w 2)

thi :Aqo=|(wt+qo2)—(wt+qol)|=?

= (ot+¢,)="

v, =—wA,sin(ot+¢,)>0
Khi hai chét diém gap nhau ¢ toa do xo, chung chuyén dong cung chiéu am thi
¥ = A cos(ot+¢) =X,

{Vl =—wA sin (a)t + (pl) <0

{xl = A, cos(wt + ¢, ) =X,

= (ot+¢)="
:>A(0=|(a)t+g02)—(a)t+(ol)|=?

= (ot+¢,)="

X, = A, cos( ot + @, ) = X,

v, =—wA,sin(ot +¢,)<0
Vi du minh hga: Hai chit diém dao dong diéu hoa doc theo hai dudong thiang cing
song song vai truc OX, canh nhau, cung tan so va bién d§ ctua chat diém thtr nhat 1a
A/ \/§ con cua chit diém thir hai 13 A. Vi tri can bang cua chiing xem nhu trang nhau &
géc toa d6. Khi hai chit diém gap nhau 6 toa d6 +A/2, chung chuyén dong nguoc chiéu
nhau. Hi¢u pha cta hai dao dong nay c6 thé 1a gia tri nao sau day:

A. 2r/3. B. n/3. C.m D. n/2.
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Huéng din

X, =%Cos(a)t+¢71)=§
3 = (ot+p) =7

oA .
V, =——=Sin(wt + >0
Cach1l:| = 3 (et+1)

A

X, = Acos( ot +¢,)=— P
2 t =—

= (ot+9,) 3

v, =—wAsin(ot+¢,) <0

:>A(p=(a)t+¢)2)—(a)t+q)1)=%:>ChQnD.

Céch 2: Dung vong tron lugng giac: 4
Agozz— _z ZEDCh(_)nD. “
3 6 2
Chu y: Cdch 2 dwoc goi la phuong phap dung A4, |4,
VTLG kép.

+ Ta vé hai vong tron dong tam véi ban kinh lan luot
bang bién do cua cdc dao dong thanh phan (néu ban
kinh bang nhau thi hai dwong tron trung nhau). f
+ Tai li do gap nhau ta vé dwong thang vuong goc voi

~ < X \ \ . . A re by X
truc x s€ cat moi vong tron tai hai diém véi o = arccosﬁ va f=arccos—2.

Néu khi gdp nhau hai chat diém chuyén dong ciing chiéu (mét & nira trén vong tron
va mét & nita dwdi) thi dé léch pha bang A¢>=| B +a| con néu chuyén dong cing
chiéu (cing 6 mika trén hodc ciing & mita durdi vong tron) thi Ap =|B —al.

Tinh hudng 10: Dé tim cac thoi diém trang phing voi hai con lic ¢6 chu ki khéc nhau
nhiéu thi lam thé nao?
Giai phap:

Gia str hai con lac bat dau dao dong tir thoi diém t = 0. Sau khoang thoi gian At
con ldc 1 thyc hién dung n; dao ddng, con lac 2 thuc hién dung n, dao dong:
n =an

) n, =an

= At=anT, =bnT,, At,;, =aT, =bT, khin=1
Tinh hudng 11: Khi gip bai toan tim cac thoi diém hai chat diém gap nhau thi lam thé
nao?
Gidi phap:

Hai dao dong diéu hoa cing phuong Ox cung bién do va cung vi tri cdn bang O
v6i phuong trinh 1an luot 1a: X, = Acos(at+¢,), X, = Acos(a,t + qoz). Dé tim cac

n A A LA 4 a
At=n.T, =n,T, = =phan sd tdl gian = 5 = {
n

min

thoi diém gip nhau c6 thé: giai phuong trinh x; = X, hodc ding vong tron lugng giac.
Khi giai phwong trinh x; = X, ta dugc hai ho nghiém:
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(ot +0,)+(ot+¢)=k27
(ot +9,)— (ot + o) =127
. (ot+9)+(ot+9,)=k2r
(ot+9)—(0t+0,)=127
Trong do, k valla cac sd nguyén sao cho t > 0. Thoi diém lan dau tién tng véi
gia tri t > 0 va nho nhat (thong thuong trng véi k, 1 =0 hoac 1!)
Chay:
1) Néu o1 = ¢ = a (v6i |a/ <r) thi lan ddu tién la img véi:
(ot+a)+(ot+a)=0

(néu ©, > m,)

(néu w;, < 1)

Xuét phat cung chiéu taix =0thi|o|==
. . N N - A N /a
2|a| Xuét phat cing chiéutaix =+ > thi a| ==
=t=—" A V4
@y + @ | Xuat phat cung chifu tai x =+ E thi a| =
PRIV A AJ3 . .
Xuat phat cuing chiéutaix =+ T\f thi a| =%

2) Néu (w, + wy) la boi s6 ciia (w, - w1) hodc w, hodc w; thi c6 thé xdy ra hai ho
nghiém nhdp thanh mot ho nghiém.
3) Néu hai dao dong diéu hoa ciing phirong ciing bién dg, cing vi tri cdn bang va cling
tan s6 X, = ACOS(a)t + (pl) , X, = ACOS(a)t + (02) thi phwong trinh x1 = X, chi ¢c6 mét
ho nghiém: (ot + @ )+(ot+p,)=k.27 .

v, —a)ASin(a)tJrqol) —a)ASin(a)tJr(ol) _

Liic dé: L= = =
Hea Vv, -—oAsin(ot+g,) -oAsin[k2r-(ot+g)]

Trong mét chu ki chiing gap nhau 2 lan va trong n chu ki gdp nhau 2n lan.
3) Gid sir & thoi diém to, hai con ldc ¢6 chu ki bang nhau gdp nhau & li dg x1, sau nira
chu ki thi li A6 ciia chiing déu doi dau, tire la sé gdp nhau ¢ li d¢ -X1. Do do:

* \ r . T
Khoadng thoi gian hai lan lién tiép hai con lac gap nhau la 5

*Khodng thoi gian n lan lién tiép hai con ldc gap nhau la At = (n —1)%
Tinh hudng 12: Dé tim thoi gian tring phing cua hai con lac c6 chu ki xap xi nhau thi
1am thé nao?
Gidi phap:

Hai con lic c6 chu ki x4p xi nhau Ty va T, (gia st T, < T1) bat ddu dao dong tir
mot thoi diém t = 0, sau khi con lic thir hai thuc hién mot dao dong thi con lac thtr nhét
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con “1 chit” nita méi duge mot dao dong. S& ton tai mot khoang thoi gian At dé con
At At

lic thir hai hon con lic thir nhat diing mét dao dong: T T =1
2 h
o AU ALy At T T
Toe  Tiom Tion = Toe

1.6. Bai toan hai vat dao dong diéu hoa

Tinh hudng 1: Khi gip bai toan hai vat ciing dao dong theo phuong ngang va ching
tach roi ¢ vi tri can bang thi 1am thé nao?
Gidi phap:
Vi du minh hoa: Mot con lic 16 xo dit trén mit phang nim ngang gém 16 xo nhe ¢6
mot dau ¢d dinh, dau kia gin v6i vit nhé m;. Ban dﬁu gilt vat m; tai vi tri ma 16 xo bi
nén mot doan A, dit vat nhé m, trén mit phing nim ngang va sat v6i vat m;. Budng
nhe dé hai vt bat dau chuyén dong theo phuo‘ng ctia truc 10 xo. Bo qua moi ma sat. O
thoi diém 10 xo ¢6 chiéu dai cuc dai 1an dAu tién thi khoang céach giira hai vat m; va m,
la bao nhiéu?

Huéng din

+ Giai doan 1: Ca hai vat cung dao dong véi bién do A, tan so6 goc @ = va
m, +m,
tdc do cuc dai vo = @A.
4 4"
A A
( Y )
@)

H'IH'H‘HH'H”TIITF'TTII
; |

Ax

V////////’/"////////?—b

+ Giai doan 2: Néu dén VTCB my, tach ra khoi m; thi
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” Ly k . Y/ m
*m; dao dong diéu hoa véi tan s6 goc w = |— vabiéndd A'=—2=A | ——
m, w m, +m,
toc d6 cuc dai khong doi van 1a vo!).
*m, chuyén dong thing déu véi van toc v va khi my dén vi tri bién duwong (lan 1) thi

m, di dugc quang dudong S =V, T_: LA.127r ﬂZZA L
auang ciong 4 \m+m, 4 k 2 \m+m
1 2 1 2

m
Luc nay khoang cach hai vat: Ax=S-A'=A | —1— (ﬁ —1) :
m +m,\ 2
Tinh hudng 2: Khi gip bai toan hai vét dang cing dao dong didu hoa ma cit bot vt
thi lam thé nao?

Giai phap:

+ Cét bot vat lac tbe do dao dong bang 0 sao cho khong lam thay ddi bién do:

k
V' A \/7 /m +Am
,A\I = A:) max = @ = m =
Vi @A [k m
m+ Am
+ Cht bét vat lac tde do dao dong cuc dai sao cho khong lam thay dbi téc do cuc dai:

V'max k

C_ o _Nm+Am _ m
Vmax k
m

v, s
T A Vo m+ Am
S
+ Cat b6t vat Iac hé c6 li d6 X1 (van tdc v1) sao cho khong lam thay dbi van tdc tirc
thoi:
Ngay trudc luc tac dong:

2

V, m+Am k

AZ=xf+—12=xf+vf—:>vf=—(A2—xf)
w k m+Am

Ngay sau luc tac dong:

2
A':m:Jwﬁ(Az—ﬁ%:Jﬁ*(Az‘Xf)—mflm

Tinh hu(“')ng 3: Khi gdp bai toan vat dang dao dong diéu hoa ma dat thém vat thi lam
thé nao?
Gidi phap:
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1111,I,I,IIHHUIIIHHHHLILI.I

LELLLLLRY a4
.J/

+ Dt thém Vét lac téc do dao déng béng 0 sao cho khong lam thay doi bién do:

Ale A Vmax _ o' A \Im+Am \/
Vi \/7 m+Am

+ Dat thém vat luc toc do dao dong cuc dai sao cho khong lam thay ddi toe do cuc dai:

. k
A' ' \'m [m+Am
V|max Vo = = 0 - m =
A Vi \/ k m

o m+Am
+ Dat thém vt lac hé cé li do x; (van tbe v1) sao cho khong lam thay ddi van tdc tirc
thoi:
Ngay trudc luc tac dong:
2

k
A% = X +Z)— X2 + V2 ?:>v m(Az—xf)

Ngay sau luc tac dong:

2
Wi = e KT [ (e g)mam

Chay:
1) Néu khi vat m ¢6 li do x, va van téc vy, vdt mg roi xuéng dinh chat vao nhau thi xem
A A LA , . A my, .
nhw va cham mém va vdn toc cia hai vat ngay sau va cham: V, =—->2—. Co nang
0
cua hé sau do:
12 2 2
oo KA (Mmoo _ ko (m+my )Vi'
2 2 2 2
2) DBé hai vit cung dao dong thi lyc lién ket O X
khong nho hon lyc quan tinh cuc dai tic dung ) '
k
A 2
lenmy: R > F o =Moo A=m,——A
m, +m,

A A A~ k A » ~ \ A ~ 7 5
3) Neu diéu kién F, >m,——— A khong duoc thoa man thi vat m, sé tach ra o vi

T M,
tri lan dau tién lec qudn tinh c6 xu hiedng kéo roi m, (10 xo dén) ¢é dg 1om bang do lom
"4 k m,+m
lyc lién két Fyy =m,————x=F, =>x=F,.——*

m, +m, km,
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Chcfng han, néu lic dau 10 xo nén cuc dai roi tha nhe, hai vdt bat dau chuyén
déng tir M. Khi di tir M dén O (16 xo bi nén), gia toc hwéng vé vi tri can bang (theo
chiéu dwong) nén lyc quan tinh tac dung 1én m, hidng theo chiéu am ( Fp=-m,a)va
vdt My khéng thé tach ra dwoc. Sau khi qua O (16 xo dan), gia téc hwéng theo chiéu am
nén liec qudn tinh tac dung lén m, huéng theo chiéu dwong, tirc la ¢é xu hiedng kéo m-
ra khéi my. Lic dau, luc quan tinh nay co do lon bé hon F\ nhung sau do do lon luc

e 5 : k m+m, ..
quan tinh tang dan. Khi den P thi F, =m,———x=F, = x=F,.——= va vdt
m, +m, km,
m, tach ra tai diém nay.
3
T/4 ! \
M O P N

000000000 '@L@ @JL@
..
R

’mmgmdﬁﬁMd&Pﬂ=I+g:I+lmmm92=1+1;mwm93
4 4 o A 2 A

\\\\\“

4) Khi Am dat trén m muon cho Am khong truweot trén m thi lwc ma sat trieot khéng nho

hon luc quan tinh cuc dai tac dung lén Am:
k

m-+Am

m+Am
= pAmg ZAmLA: ASM
m-+ Am k

5) Khi hai vt khong trugt trén nhau thi dé lon lyc ma sat nghi ding bcing do lon luc

F _>F,  =Amw’A=Am

msT — * gtmax

tiép tuyén ma luc tiép tuyén & day chinh la lyc quan tinh F, gt = 4m @’X.

Tinh hudng 4: Khi gip bai toan, hai vat dang cting dao dong theo phuong thing dimg
dén mot vi tri nhét dinh mot vat dugc cét di thi lam thé nao?

Gidi phap:

Gia sir luc dau hai vat (m + Am) gin vao 16 xo ciing dao dong theo phuong thang
ding xung quanh vi tri cin bang cii O, v6i bién do Ay va véi tan sd goc
®° =———— sau d6 nguoi ta cAt vat Am thi hé dao dong

m+Am
xung quanh vi tri can bang méi Oy, v6i bién d6 A va tan sb

g6c @ =—. Vi tri can bang m&i cao hon vi tri can bang
m

Amg
k'
Néu ngay trudce khi cit vat Am hé & dudi vi tri can bing
cll mdt doan x; (tic 1a cach vi tri can béng ma&i mot doan
X1+ Xo) thi

cli mot doan: X, =
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2
AZ_ 2 V]_ _
=X =X Y

' V, m
A2=(x1+x0)2+w—1|2=(x1+x0)2+v1?

:>A'=\/(x1+x0)2 o[ A2 —xf]m+—mAm. Dacbist néu x = AthiA'= A+ x,!

Néu ngay trudc khi cAt vat Am hé & trén vi trf can bfmg cli mot doan x; (trc 1a cach
vi tri cin b'?mg mai mot doan | X1 - Xo | ) thi

2
A2=xf+Z)—1:xf+vlT:>vl :[AZ_XJL

= A‘=\/(x1—xo)2 [N —xf]m+—mAm. Diic bigt néu x, = Athi A'=|A— x|t

Tinh hudng 5: Khi gip bai toan, mot vat dang dao dong theo phuong thing dung dén
mot vi tri nhat dinh mot vat khac duoc dit 1én no thi 1am thé nao?
Gidi phap:
Gia st lac dau chi m gan vao 10 xo dao dong theo phuong thang diing xung
quanh vi tri can bi‘mg cli O, véi bién dd Ag va véi tan sb gbc ®* =—, sau d6 nguoi ta
m

dat thém vat Am (c6 cling toc do tirc thoi) thi hé dao dong xung quanh vi tri can bang

. k s .
mdi O, v&i bién d A va tan s goc a)'zz—A.V1 tri cn bang maoi thap hon vi tri
m+Am

A 1X N A Am s \ ,
can bang cli mot doan: X, = —g Ta xét cac truong hop co

thé xay ra:

Néu ngay trudc khi dat vat Am hé ¢ dudi vi tri can béng
cll mdt doan X, (tire la cach vi tri can béng moi1 mot doan | X1
=X |) thi

2
2 2 A 2 > M 2 2 2 K
A =X +?—X1 +V1?:>V1 _[A —XJE

2
A* =(x1—x0)2+V—l,z=(x1—x0)2+vfm+TAm
w

= A'=\/(x1—xo)2 +[ A —xf}er—mAm

Dicbiét néu x, = Athi A'=|A—x,|!
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Néu ngay trudc khi dat vt Am hé & trén vi tri can bé“mg cli mot doan x; (tire 1a cach
vi tri cin b'fmg mé&i mot doan x; + Xg) thi

2
v m k
A =xf+—12:xf+vf—:>vf:[A2—xf]—
w k m
2 , M+Am

, V.
A2=(xl+xo)2+w—1|2=(x1+x0)2+v1 ”

m+Am . .
Décbiét néu x, = Athi A'= A+x,!

= A'=\/(xl +%) +[A2 - xf]
Néu ngay trudc khi cAt vat Am hé & trén vj tri can br:ing cll mot doan x4 thi
k

m+Am

m+ Am

2
v
A2=xf+—w12:xf+vf :vf:[Az—xf]

2
2

: v m
A2=(x1—x0)2+w—112:(x1—x0)2+v1?

:>A|:\/(X1_X°)2+[A2‘X12]mFAm

Chu y: 1) Pé Am luén nam trén m thi khi & vi tri cao nhat dé lom gia toc cia hé

. Dicbiét nux, = AthiA'=|A-x,|!

khéng vieot qud g: > w° A= A

m+ Am
2) Khi diéu kién trén duoc théa man va khi vat ¢é li dé x thi Am tac dung lén m

mot ap luc N dong thoi m tac dung Am mot phan lic d sao cho N = Q. Viét phirong

trinh dinh ludt II Niu ton cho vat Am ta tim dwoc:

O+ Amg = Ami

O —Amg =—Ame'x

Q:ﬂm[g_erAm]
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