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Chuong 1

Dao dong co hoc

1.1 Dao dong dieu hoa

1.1.1 Khi gap bai toan cho biét phuong trinh phu thudc thoi gian

cia x, v, a, F, W, vi W4 dé tim cac dai lugng khac

Phuong phap:

D6i chiéu véi phuong trinh tong quat dé xac dinh cac dai lugng ma bai toan yéu cau:

x = Acos (wt + p)
v=1"=—wAsin (wt + @)
a=1v = —w?Acos (wt + )
F = ma — mw?Acos (wt + )

kx? mw?A? mw?A?

W, = T 5 cos? (wt 4+ go) = 1 [1 + cos (2wt + 2(,0)]
2 2 42 2 42
W, = m2v = mw2 sin? (wt + ) = mw4 [1 — cos (2wt + 2¢)]
2A2 k‘A2
Wo=W,+ W, = 0

2 2

Chii ¥
e Khiv >0, a>0:van toc, gia téc c6 cung chiéu duong (hudng theo chiéu duong).

e Khiv <0, a< 0:van toc, gia téc ¢ cung chiéu am (hudng theo chiéu am).

1.1.2 Bai toan lién quan dén viét phuong trinh dao dong

Phuong phap

e Thiic chat ciia viéc viét phuong trinh dao dong dieu hoa 1a xac dinh céc dai luong A,w,
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x = Acos (wt + )

¢ trong cac bicu thiic , )
v=1=—-wAsin (wt + p)

Dé x4c dinh w, can ctt vao cac cong thiic c6 lien quan dén w & trén va moi lien hé gitta w

2 /
VéifVéLT:Lszﬂf:%: ﬁ:\/%
m

Néu trong khodng thoi gian At, vat thuyc hien dude n dao dong thi chu ki dao dong la:

At
T==—
n

Dé xac dinh A thi can ¢t vao cong thiic c6 lien quan dén dai lugng nay nhu:

Dé xac dinh ¢ can dita vao phuong trinh li do va van téc & thoi diém ban dau: t = 0:
Tl_g =To =0 xg = Acosy
V],_o = Vo vy = —wAsing

= ¢

Chii ¥
1. Vat di theo chiéu duong thi v > 0, di theo chiéu am thi v < 0.

2. Bon truong hop dic biet nén nhdé. Khi chon gbc thoi gian 14 ltc: Vat & bien duong, vat
qua qua vi tri can bang theo chicu am, vat ¢ bién am va vat qua vi trf can bang theo

chiéu duong thi phuong trinh ¢6 dang nhu hinh vé:

_ T
(l)—mt+§
‘ X = —Asinwt ‘ ‘ X = Acoswt
d=-wt+m d=wt-n1 —& . e
X = —Acoswt ‘ ‘ X= Aslinmt ‘
_ T
tb—mt—i

1.1.3 Khi gip bai toan lién quan dén phuong trinh doc lap véi thoi

gian

Phuong phap:
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St dung linh hoat cong thic

flf2 —+ U—2 = A27 a = —(,UQLU; F = —mex = —kl', k= mw2
w
kx?  mo?  mw?A? kA2
W=W,+W,; = = =

1.1.4 Khi gap cac bai don gian cho x tinh v hoac cho v tinh x

Phuong phap:
Tt cac cong thiic:
142:(7624_7)_2 v = wVA? — a2

Umin:wAw2 - lz| = A 1_<wLA>2

Ta suy ra cac diem dac biét:

A wA
z|=0% |v| =wA l=—=<ll=—7W;,=W,
ol =0 o ol = 5 & ol = 25 < Wa = Wy

A+/3 A

A AV3
ol =2 o ol = A8 = o

1.1.5 Khi gap cac bai toan lién quan dén téc d6 chuyén dong tron

déu va toc do dao dong dieu hoa

Phuong phap:

Kinh nghiém cho thiy, nhitng bai toan khong lién quan dén huéng clia dao dong diéu hoa
hodc lién quan van tdc va gia tdc thi nén gidi bang cach st dung phuong trinh; con néu lien
quan dén huéng thi khi st dung vong tron luong giac sé cho 10i gidi ngan gon.

Ta da biét, hinh chiéu ctia chuyén dong tron déu trén mot truc nim trong mat phang quy

dao bicu dién mot dao dong didu hoa: = A cos (wt + ¢). O nita tren vong tron thi hinh chiéu
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di theo chiéu am, con & dudi thi di theo chiéu duong.

Ban kinh = A
x = Acos (wt + ) = Hinh chiéu CDTD{ Téc do géc = w

Téc do dai: v = wA
2
9 U 9 T\ 2 v \2 T2 v
S (5 () e () ()
a:—l—wQ = 1 +wA = 1 + o

1.1.6 Tim khoang thdoi gian dé vectd van tdc va gia tdc ciing chiéu,

ngudc chiéu

Phuong phap:

Viét phuong trinh dudi dang: * = Acos (wt + ¢) thi & = (wt + ¢). Cht § rang, ¢ luon
ciing huéng véi huéng chuyén dong, @ luon huéng vé vi tri can biang.

n
T ‘\ {a<0:>Vatdltu'x Adénx=0>0<® <7
(1) { :Vﬁtditirx:ﬂdé”nx:-Aég<¢<1t
b -
a | av {a>0:>vatditirx=-Adé’nx=0—)n<q><32"
3 {"’<0:vatdimx=0dénx=A—)37“<cb<2n
2z

Vat chuyén dong vé vi tri can bang 1 nhanh dan (khong déu) va chuyén dong ra xa vi trf

can bang 14 cham dan (khong déu)
1.1.7 Tim li do vaA huéng chuyén dong & thoi diém t,
Phuong phap:

e Cach 1:

x = Acos (wt + ) R t0) = Acos (wty + @)
v=1"=—wAsin (vt + p) Vity) = —wAsin (wty + ¢)

V() > 0: vat di theo chiéu duong (x dang tang); vy, < 0: vat di theo chiéu am(x dang

gidm)
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e Cach 2:

Xac dinh vi trf trén vong tron lugng giac vi tri to: @) = wip + @.

Néu thudc nita trén vong tron lugng giac thi hinh chiéu chuyén dong theo chiéu am

(x dang giam)

- Néu thuoc ntta dué6i vong tron lugng giac thi hinh chiéu chuyén dong theo chiéu
duong (x dang tang)

Li d6 dao dong dicu hoa: © = Acos D).

Van toc dao dong dicu hoa: v = —wAsin D).

1.1.8 Tim trang thai qua kh va tuwong lai déi véi bai toan chua cho
biét phuong trinh cta x, v, a, F ...

Phuong phap:

1. Chon méc thoi gian ¢t = ¢, = 0 vi dung vong tron luong gide dé viét pha dao dong:
O =wt+ .

2. Lan lugt thay t = —At vi t = +At dé tim trang thai qua khit v& tuong lai:

z = Acosd

O=wt+yp= .
v=—wAsin ®

v > 0: vat di theo chiéu duong (x dang tang); v < 0: vat di theo chiéu am(x dang giam).

1.1.9 Tim trang thai qua khit va tuong lai déi véi bai toan cho biét
phuong trinh cua x, v, a, F ...
Phuong phap:
Cach 1: Giai phuong trinh lugng giac.

Cac bude gidi bai toan tim li do, van téc dao dong sau (trude) thoi diém t trong khoang
thoi gian At. Biét tai thoi diém ¢ vat c6 li do: o = ;.
e Ti phuong trinh: z = Acos (wt + ¢) cho = x;. Lay nghiém wt + ¢ = « tng véi x dang

gidm (vat chuyén dong theo chiéu am vi v < 0) hodc wt + ¢ = —a tng véi x dang tang
2 N N e x
(vat chuyen dong theo chieu duong vi v > 0) vé6i 0 < a = arccos (Zl> <7
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e Li do v van toc dao dong clia vat sau (trude) thoi diem do At giay la:

r = Acos (twAt + «) hos r = Acos (fwAt — «)
0dc
v = —wAsin (FwAt + a) v = —wAsin (fwAt — «)

Quy trinh gidi nhanh véi may tinh cam tay
& Li do va van tdc sau thoi diem ¢ mot khoang thai gian At lan lugt bam nhu sau:

x = Acos (wAt =+ shift cos (x; + A))
v = —wAsin (wAt £ shift cos (x; + A))

& Li do va van tbc trude thoi diém ¢ mot khoang thoi gian At lan lugt bAm nhu sau:

x = Acos (—wAt £ shift cos (1 + A))
v = —wAsin (—wAt £ shift cos (z; + A))

Lay dau cong trude shift cos(x; + A) néu 6 thoi diém ¢ i do dang giam (di theo chiéu
am) va lay dau trir néu li do dang tang (di theo chiéu duong)

Cach 2: Dung vong tron lugng giac.
e Duya vao trang thai ¢ thoi diém ¢y dé xac dinh vi trf tuong ting trén vong tron lugng giéc.
e Dé tim trang thai ¢ thoi diém (ty — At), ta quét theo chidu am mot goc Ap = wAt.
e D¢ tim trang thai & thoi diém (to + At), ta quét theo chiéu duong mot goc Ap = wAt.
Kinh nghiém:

1. Chon lai gbc thoi gian tring véi trang thai da biét, tic 13 viét lai pha dao dong ® = wt+¢.
x=Acos®

T do ta tim duge trang thai qua khit va tuong lai: )
v=—wAsind

2. D6i véi bai toan lien quan dén chiéu tang, gidm (chiéu duong, chiéu am) thi nén dung
vong tron luong giac. Ddi v6i bai toan khong lién quan dén chiéu tang, gidm thi nén ding

phuong trinh lugng giac.

3. Cac bai toan cho biét ca li do va van toc thi ciing nén dung phuong trinh lugng giac
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1.1.10 Bai toan lién quan dén hai thdi diém cach nhau t, —t; = nT,

T . T
tz—t1:<2n—|—1)§ Vatz—t1:(2n—|—1)z

Phuong phap

1. Hai thai diém cach nhau mot khodng thai gian t, — t; = nT' (goi 1a hai thoi diém ciing

pha) thi xe = z1; vy = vy; ay = ay,. ..
o T 2
2. Hai thoi diém cédch nhau mot khoéng thoi gian ty —t; = (2n + 1) 3 (goi 1a hai thoi diem
ngudgc pha) thi o = —xq; vo = —vy; ag = —ay,. ..
) T .
3. Hai thai diem cach nhau mot khoéng thai gian to —t; = (2n + 1) 1 (goi la hai thoi diem

2

max)’

vuong pha) thi 27 + 23 = A% v +v) =02, ;al +ai =a [va| = |wzx1|; |v1| = |wzs|

(khi n 1é thi vy = wxy; v = —wxy va khi n chan thi vy = —wxy; V] = wWxs)

1.1.11 Tim s6 lan di qua mét vi tri nhat dinh trong mot khoang
thoi gian
Phuong phap:
Cach 1: Giai phuong trinh lugng giac

Céc bude gia bai toan tim s6 lan vat di qua vi tri da biét x ( hodc v, a, Wy, Wy, F) tir thoi

diém ¢, dén t,.
e Giai phuong trinh lugng giac thu duge cac nghiém.
o Tut, <t<ty= Pham vigia tri cia k € Z.
e Tong sb gia tri clia k 1a s6 lan vat di qua vi tri do.
Luu y:
% Trong mdi chu ki, vat qua vi tri bién 1 lan, cac vi trf khac 2 lan.

% Modi mot chu ki, vat dat van tdc ¢ hai lan & 2 vi tri ddi xitng nhau qua vi tri can bang va

dat téc do v bon lan, méi vi tri 2 1an do di theo 2 chiéu am duong.
% Dobi v6i gia toc thi két qua nhu li do.

% Néu t = t; tinh tir vi trf khdo sat thi cd qua trinh dugc cong them mot lan di qua li do

do6, van toc do.

Cach 2: Dung do thi

Bién Hoa - Dong Nai qua sdt 0914449230 7
Q.12 - TP. H6 Chi Minh qua sdt 01673926287

DPang ki hoc thém 1

y &
Dang ki hoc thém ly &



Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

e Duya vao phuong trinh dao dong vé do thi x (hodc v, a, Wy, Wy, F) theo thoi gian.

e Xac dinh s6 giao diém ctia do thi véi duong thing z = , trong khoadng thoi gian tir ¢,

dén tQ.
Cach 3: Dung vong tron lugng giac
e Viét phuong trinh dudi dang ham cos: x = A cos (wt + ¢); & = wt + .

e Xac dinh vi tri xuat phat.

Xac dinh goc quét AP = wAt = n.21 + 7 + Ap (n 1a s6 nguyen)

Qua diém x ké dudng vudng goc véi Ox sé cat vong tron tai hai diém (mot diém ¢ nita
trén vong tron c6 hinh chiéu di theo chiéu am va diém con lai ¢6 hinh chiéu di theo chiéu

duong).
e Dém s6 lan quét qua diém can tim.
Kinh nghiém
1. Déi v6i hinh thite tric nghiém thi nén ren luyén cach 3.
2. Dé tranh sai s6t khong dang c6. néu bai toan cho phuong trinh duéi dang sin thi t doi vé

dang cos: x = Asin (wt + ¢) = Acos (wt—l—tp — g)

3. D6i v6i bai toan lien quan dén v, a, F, W,, W, thi dya vao cong thitc doc lap véi thoi

gian dé quy vé x.

1.1.12 Viét phuong trinh dao déng diéu hoa

Thitc chat viét phuong trinh dao dong diéu hoa 1a xac dinh cac dai lugng A, w va ¢ clia
phuong trinh: = = A cos (wt + ¢).

Cach 1:

2m | k g
e 2 — —_— = _— = -
“ ™ T m \/;
4 / N V2 Upmax  Gmax [2W  Sirjsy Sy Chiéu dai quy dao
g €T _— = g = _— g =
w? w w? k 2 4 2

x = Acos (wt + ¢) =0 | T@) = Acosyp A=?
= =
v=—wAsin (wt + ¢) V(o) = —wAsing o=

Cach 2: Dung may tinh bo tui

DPang ki hoc thém 1
Dang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Ca s6:

x = Acos (wt + ) =0, xog = Acos zo = Acosp =a
vp = —wAsin @

{ v = —wAsin (wt + @) —%:Asincp:b

Mot dao dong dicu hoa x = A cos (wt + @) c6 thé biéu dién bing mot s6 phitc: T = AZp =
Ae™ = Acosp+i.Asinp = a+ bi. Do d6: T = x¢ — Yo, = ALy & x = Acos (wt + ¢)
w

Bam Man hinh hien CMPLX

Bam | SHIFT | MODE | Man hién hién chit R

Thao tac bAm maAy:

z ~ — Vo .
Bam nhap: 7 =2y — —1
w

Bam | SHIFT [=] man hinh hien AZp
Cach 3: Dung vong tron lugng giac
* Quy trinh giai nhanh:
1. Dé viét phuong trinh dao dong dang ham cos khi biét x(, vy va w, ta nhap vao may tinh:
Vo .
To — —i %Algo(:)m':/lcos(wtjt@)
w
2. Dé viét phuong trinh dao dong dang ham sin khi biét zg, vy vA w, ta nhap vao may tinh:
v
zo + —i 23 ALy & x = Asin (wt + )
w
Lic t = 0, néu vat qua vi trf can bang theo chiéu duong thi zy = 0 va vy = wA
Lic t = 0, néu vat qua vi tri can bang theo chiéu am thi zo = 0 va vy = —wA
Lic t = 0, néu vat qua vi trf bién duong thi zp = +A va vy = 0
Lic t = 0, néu vat qua vi tri bien am thi 29 = —A va vy = 0

Cha y: Véi bai toan c6 s6 lieu khong tudng minh thi khong nén ding phuong phap s6
phiic.

Nhan xét: D6i v6i hinh thiice thi trac nghiém, gap bai toan viét phuong trinh diéu hoa
dao dong nén khai thac thé manh ctia vong tron lugng gidc va chi y loai trit trong 4 phuong
an (vi vay c6 thé khong ding dén mot vai s6 lidu ctia bai toan). Bén trudng hop dic biét can
nhd:

DPang ki hoc thém 1
Dang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1. Néu chon goc thoi gian 1a luc vat 6 bien duong (z = A) thi pha dao dong va phuong trinh
O =wt

Tz = Acoswt = Asin (wt+ g)

li do lan luot 1a:

2. Néu chon goc thai gian 1a ltc vat qua vi trf can bang theo chiéu am thi pha dao dong va
. ¢ =wt+ T
phuong trinh i do lan lugt la: T
x = Acos (wt + 5) = —Asinwt
3. Néu chon goc thoi gian 1a ltc vat ¢ bien am6 (z = A) thi pha dao dong va phuong trinh
O=wt+7

x = Acos (wt+7) = —Acoswt = Asin (wt— g)

li do lan lugt la:

4. Néu chon goc thoi gian 1a ltic vat qua vi trf can bang theo chiéu duong thi pha dao dong
s
O =wt— -

va phuong trinh li do lan luot 1a: T
z = Acos |wt — 5) = Asinwt

_ T
(l)—mt+§
‘ X = —Asinwt ‘ ‘ X = Acoswt
d=-wt+m o=wt-n1 —& # =
X = —Acoswt ‘ ‘ X= Aslinmt ‘
_ T
tb—mt—i

1.1.13 Cho biét W, vy, ag, tim w, ¢

Phuong phap:

Ta tinh wA r6i dén w, ¢ theo quy trinh nhu sau:

2A% 2
w="A a2
2 m
v =—wAsin (wt + ¢) =0, | Vo= —wAsin g ) =7
a = —w?Acos (wt + @) p =7

ap = —w?Acos

Néu z = Asin (wt + «) thi ddi vé dang: = A cos (wt +a— g)

Diang ki hoc thém ly & Bién Hoa - Dong Nai qua sdt 0914449230 10
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.1.14 Tim thoi gian ngan nhat di tir z; dén vi tri can bang va dén
vi tri bién
Phuong phap:

Cach 1: Dung vong tron lugng giac

Xac dinh goc quét tuong tng véi st dich chuyén: Ag
Ayp

Thoi gian: t =

Cach 2: Dung phuong trinh lugng giac

: . Ty 1 . T
11 = Asinwt; = sinwt; = Z = t; = — arcsin —
w

T
1 = Acoswty = coswily = — = 19 =

A

1 |
— arccos —

w A

R

R

t, t,

t l t

‘ X1 = Asinwt; = Acoswt; ‘

X4

v,
A
v,
A

4 1

ty

1 .
= —arcsin—

Xq 1 Xq
t; = —arccos "N

A

Kinh nghiém

1. Quy trinh bAm may tinh nhanh:

SHIFT sin (21 + A) +w =

la rad)
2. D6i v6i dang bai nay thi nén gidi theo cach 2.

3. Céach nhé nhanh: di ti x, dén vi tri can bang la
SHIFT cos (z1 + A) +w =

v tri bién la

A
L/
b

SHIFT sin (1 + A) ~w =

4. D6i véi bai toan ngude ta ap dung cong thitc 21 = Asinwt; = A coswts.

@ [ ..A—>

(m&y tinh chon don vi géc

, di tr x1 dén

5. Néu cho biét quan hé ¢; va t, thi ta c6 thé tinh dugc cac dai lugng khac nhu: T, A. z4.

DPang ki hoc thém 1
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Dang ki hoc thém ly &

Bién Hoa - Dong Nai qua sdt 0914449230
Q.12 - TP. H6 Chi Minh qua sdt 01673926287

11



Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

ity =—
4 t
e
° X1 = Asin 21ty
mt,
X1 = Acos T

Cha y: Déi véi cac diém dac biet, ta dé dang tim duge phan bo thoi gian nhu sau:

A A A3
0 2 V2 2 A
T T T T
12 24 24 12

Kinh nghiém

1. Néu s6 xau thi dung |SHIFT sin (27 + A) +w =|, |[SHIFT cos (1 + A) ~w =
A AV3

2. Néu s6 dep 71 = 0; £A; £—; :i:T thi diing truc phan b6 thoi gian

V2

Chii y: Khodng thoi gian trong mot chu ki vat cach vi trf can bang mot khoang:

1
+ nhé hon x; 1a At = 4t = 4— arcsin ﬂ.
w A

1
+ lon hon z; 1& At = 4¢9 = 4— arccos ﬂ
w A

1.1.15 Tim thdi gian ngan nhat di tir z; dén 2

Phuong phap:

A
Cach 1: Dung vong tron lugng giac: At = .
w

Cach 2: Dung phuong trinh lugng giac

Dang ki hoc thém 1y & Bién Hoa - Dong Nai qua sdt 0914449230 12
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Khoang thoi gian ngédn nhat dé vat di tit diém c6 li do z; dén diém c6 li do zo:

1 ) T 1
At = — |arccos — — arccos — | = arcsm —_— — arcsm —
w A A w
1 X3
—arccos —
[N A
=
0 ! X4
® ¢ ® 4
Xz N > A
1 X4
—arccos —
w A

Kinh nghiém:

1. Déi v6i dang toan nay khong nén dung cach 1 vi mat nhiéu thoi gian.

. A AvV3 .
2. Neu so dep 1 = 0; £A; +——; :I:T\/— thi dung truc phan bo thoi gian

7

A A A
0 2 V2 2 A
T T T T
12 24 24 12

Chu y: Li do va van tdc tai cac diém dic biét

. T .
1. Ct sau khoang thoi gian ngan nhat 5 thi vat lai di qua M hoac O hoac N. Toc do tai M

L A
va N deu bang %

T T T T
12| M 6 6 N 12
—* ® 8 & *—’
-A A

T AV3 AV3 | T
12 2 2 12

) '

WA WA
2 2

. . . T .
2. Ct sau khoang thai gian ngan nhat 3 thi vat lai di qua My, My, O, M3, My. Toc do tai

Loy WA
M, va M3 deu bang —.
V2

Diang ki hoc thém ly & Bién Hoa - Dong Nai qua sdt 0914449230 13
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

T T T T
M, 8 2 8 . 8 M 8 M,
—@ 4 4 @ —>
2 2
! |
wA wA
V2 V2

. . T
3. Ct sau khoang thoi gian ngan nhat 2 thi vat lai di qua My, My, M3, My, M5, Mg, M5.

) . wA . wAY3
Téc do tai My va Mg déu bing “’7 Téc do tai M va Ms déu bing ~ V3

2
T T T T T T
M, 12 | M, [12 | M, 12 M, 12 Ms (12| Mg 12 M,
e ® ® ® e o o
-A AV3 A o A AVZ A
2 2 2 2
| | | )
»A wAV3 0AY3 wA
2 2 2 2

1.1.16 Tim thoi gian ngan nhat lién quan dén van téc, dong luong
Phuong phap:

Dua vao cong thic lien hé van tbc, dong luong véi li do dé quy veé li do.

2 — _9

v V=01 = T =/
I2+—2:A2:>

w ’U:’U2:>I2:?

p=p1 =2 ="
p=pr = Ty ="

p=mv =

Chu y:

1. Vung téc do 16n hon vy nam trong doan [—xzy, 1] va viing toc do nhé hon vy nam ngoai
doan [—x1, z].
2. Khoang thdoi gian trong mot chu ki téc do

e 16n hon vy 1a 4¢,.

e 1nho hon vy 14 4¢s

Dang ki hoc thém 1y & Bién Hoa - Dong Nai qua sdt 0914449230
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Tai lidu lwu hanh ndi bo

Tra cttu cac dang toan Vat ly 12

Iy
A

ty = Larcsin 2t vi

= —arcsin— 2 — A2

1 w A XI+F—A
1 X1 1 2

t; ——arccosi a; = —w’xy

3. D6i v6i bai toan ngude, ta lam cac bude sau:

e Dua vao viing tdc do 16n hon hodc bé hon vy, ta biéu dién ¢; hoiic ¢, theo w

e Thay vao phuong trinh: x = Asinwt; = A coswis.
2

v
e Thay vao phuong trinh: 27 + w_lz = A%,
i

1.1.17 Thei gian ngan nhéat lién quan dén gia téc, luc va nang lugng

Phuong phap:
Dua vao cong thiic lien he gia toc, luc véi li do dé quy ve li do

a=a = ;="
a=ay = T9 ="
F:F1:>:1:1:?

a——w2x:>{
F=—kr=—mwr =
F:Fgﬁl'gz?

Chu y:
1. Vung |a| 16n hon |a;| ndm ngoai doan [—z1, 1] va ving |a| nhoé hon |a;| ndm trong doan

[—xq, 21].
2. Khoang thdi gian trong mot chu ki dé |af
+ 16n hon |a4| 1a 4,

+ nho hon |ay| 1a 4ty

—— —
t t 4 t
1 X1 2
ty = —arcsin— 2, V1_
1 w A Xl + F = Az
1 1
t; = —arccosx—1 a; = —w2x
w A 1 1

15
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

3. Dai véi bai toan ngudce ta lam theo cac bude sau:
e Duya vao vimng |a|] nhd hon hay 16n hon |a,|, ta biéu dién ¢, hogc t, theo w
e Thay vao phuong trinh: x = Asinwt; = A coswts.
e Thay vao phuong trinh |z1| = w? |a]|.
4. Néu khoang thoi gian lien quan dén W, W, thi ta quy vé li do nho cic cong thite doc lap
véi thoi gian
kx?  mo? kA2

W:Wt—i‘Wd: 9 + 9 - 9

5. Déi véi bai toan khodng thoi gian dé vat di tir li do z; dén x5 14 bai todn co ban, trén co

s§ bai toan nay ching ta c6 thé lam dugce rat nhiéu bai toan md rong khéc nhau nhu:
e Tim thoi gian ngdn nhat dé vat di tit li do 2, dén van tdc hay gia téc nao doé.

e Tim khodng thoi gian tir lic bat dau khao sat dao dong dén khi vat qua toa do x

nao doé lan thi n.

e Tim khodng thoi gian tit ltic bat dau khao sat dao dong dén khi vat nhan van toc

hay gia toc nao dé lan thit n.

e Tim van t6c hay téc do trung binh trén mot qui dao chuyén dong nao do.

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

e Tim khoang thoi gian ma béng den sang, t6i trong mot chu ki hay trong mot khodng
thoi gian nao doé.

e Tim khodng thoi gian ma tu dien C phong hay tich dien tir gia tri ¢; dén g,

e Cac bai toan ngudc lien quan dén khoang thoi gian. ..

1.1.18 Tim thai diém vat di qua x; theo chiéu duong (am)
Phuong phap

Cach 1: Giai phuong trinh lugng giac

— A t+ ) = t=to + kT
T cos (wt + @) = 11 ﬁ{ oL+ (tor, toe > 0= k,m=0,1,2...)

{v——wAsin(wt—i-go)—vl t =to +mT

Cach 2: Dung vong tron lugng giac

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Tim vi tri xuat phat: &g = wt; + .

Xac dinh vi tri can dén.

e Tim goc quét Agp

A
Thoi gian: ¢ = —2
w

Cach 3: Chi dimg vong tron lugng gidc dé xac dinh thoi diém dau tién
e Tim vi tri xuat phat: &g =w.0+p =

T Thaoi diém dau tién vat dén z; theo chiéu duong: t =t, + k.T (k=0,1,2...)
e Tim , R , .
Thai diem dau tién vat dén z; theo chieu am: ¢t = ¢, + k.7 (k=10,1,2...)

Lan thtt 1 vat dénx = x; theo chiéu duong (am) 1a: ¢,
Lan thi 2 vat dén @ = z; theo chieéu duong (am) la: to =t + T

Lan tht n vat dénz = z; theo chiéu duong (am) la: t, =t + (n —1)T
Kinh nghiém:
1. Bai toan tim cac thai diém vat qua vi trf 2; theo chiéu duong (am) thi nén diing cach 1.

2. Bai toan tim thoi diém lan tht n vat qua x; theo chiéu duong (am) thi nén ding cach 2,
3.

1.1.19 Tim céc thdi diém vat qua z; tinh ca hai chiéu

Phuong phap
Cach 1: Giai phuong trinh lugng giac

Giai phuong trinh:

wt+ ¢ =a+k2r t, =7

T N
wt+p=—a+k2r ty =7

szcos(uﬁ—kgp)le:>cos(wt+¢)zzz>

Trong mot chu ki vat qua mdi vi tri bien mot lan va céc vi trf khac hai lan. Dé tim hai
thoi diém dau tien (¢; va t3) c6 thé ding PTLG hoac VTLG. Dé tim thsi diém ta lam nhu sau

S6 lan B du l:it =nT + 1
2 du 2:t =nT + t2

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Cach 2: Dung vong tron lugng giac
e Tim vi tri xuat phat: &y = wt; + .
e Xac dinh vi tri can dén.

e Tim goc quét Aep.

A
o Thoi gian: t = =2
w

1.1.20 Tim thoi diém vat qua vi tri can bing mot doan b

Phuong phap

Trong mot chu ki vat qua mdi vi tri bien mot lan va cac vi tri khac hai lan. Vi vay, néu
b =0 hosic b = A thi trong mdi chu ki ¢6 hai lan |z| = b, nguge lai trong mot chu ki ¢6 bon
lan |x| = b (hai lan vat qua z = +b va hai lan vat qua = —b. Dé tim bo6n thoi diém dau tien,
t1, to, t3 VA 1y, ta c6 thé diing phuong trinh luong gidc hodic vong tron luong gidc. Dé tim thoi

diém tiép theo, ta lam nhu sau:

dul:t=t; +nT
du2:t=ty+nT

=n —
4 du 3: t =t3+nT
dud:t =ty +nT

wn
On
e
%
5

Chu y:
1. Néu khodng thoi gian lien quan dén W;, W, thi ta quy vé li do nhd cac cong thitc doc lap
véi thoi gian
kx?  mo? kA2

2. Néu thoi diém lien quan dén van toc, gia toc, luc. . . thi ta c6 thé lam nhu sau:
e Giai tryc tiép phuong trinh phu thuoc ¢ ctia v, a, F. ..

e Dua vao phuong trinh doc lap véi thoi gian dé quy vé li do

1.1.21 Quang dudng di dudc tdi da, t6i thiéu

Phuong phap

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

T
* Truong hgp 1: At<§:>Ag0:wAt<7r

Trong dao dong diéu hoa, cang gan vi tri bién thi téc do cang bé. Vi vay trong ciing mot
khodng thoi gian nhat dinh muén di duge quang duong 16n nhat thi di xung quanh vi trf can
bang va muén di duge quing duong bé nhat thi di xung quanh vi tri bién.

Cach 1: Dung phuong trinh lugng giac

—@ &
=AT

>

> > > rA

t t, t, l t,

‘ X1 = Asinwt; = Acoswt, ‘

e o Y 0—

A

At
Quang duong cuc dai <t = - = Shax = 2Asinwt; = 2Asin 7(p

. At A
Quang dusng cyc tieu < ty = 5> = Shin = 2A (1 — coswty) = 2A <1 — cos TSD)

Cach 2: Dung vong tron lugng giac

NN

2 2

A
Shax = 2A sin 790

Shin = 2A (1 — COS %)

Ap = wAt =

Quy trinh giai nhanh

Ap = wAt
Smax <> sin = Di xung quanh VTCB
Smin <> cos = Di xung quanh bién
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Tra cttu cac dang toan Vat ly 12 Tai lidu luu hanh ndi bo

Chi §
e Ddi v6i cac khodng thoi gian dic biet T/3, T/4, T/6,...dé tim Spee, Spmin nhanh, ta st
dung truc phan b6 thoi gian

A A
—A 2 T/12 Qo T/12 2 A
‘o X o« 0 e - o
—A V2 /8 o T/8 VZ A
-® «__ . e o
A A3
—A 2 /6 0 T/6 2 A
. «__ 0 e o
A
A o 2 /6 A
-* ® ® «— »
T/6
A/
—A o VZ_TI8
~e . . ———
T/8
AV3
A o 2 _T/12 4
e o o =
T/12

e D6i véi bai toan tim thoi gian cuce dai va cuc tiéu dé di duge quang dusng S thi can luu
y: Thai gian cyc dai Gng véi cong thiic quang duong cyc ticu. Thoi gian cuc tiéu tng
véicong thic quang duong cuce dai.

A
tmin < Smax = 2Asin 29

tmax <> Smin = 24 <1 — COS %>

Lin = At

= Ap = wAt =
tmax = At

T T
* Trudng hgp 2: At/>§:>At’:nT+Atv6i0<AT<§

T
Vi quang duong di duge trong khoang thaoi gian ng luon ludn 1a n.2A nén quang duong
16n nhat hay nho nhat 1a do At quyét dinh.

A
Sinax =n2A + Smax =n.2A -+ 2A sin TQD

!
Smin

=n.2A + Spin = n.2A + 2A (1 — COS %)
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Hai truong hop don gidn xuat hién nhiéu trong cac dé thi:

( T T
At, = TLE =+ E = Si’nax =n.2A + A
~~~ ~~
n2j’4 Smax=A
~~~ ~~
\ n.2A Smin=A

Quy trinh giai nhanh

N
05 ™M A
. @
S, = 2Asin — '
max S’ = n2A + Spax
Ap = wAt = 2 max = N4+

=
Smin =2A (1 — COS %) { ;nin =n.2A + Smin

Chd y

1. Dé tim thoi gian di duge quing duong dai nhat S’, ta phan tich nhu sau:

T 0,55
S =n2A+ S =t =n.— + — arcsin —
n.T/2 2L arcsin 0’1‘25 :% arcsin 229

2. Dé tim thoi gian di duge quang dudng ngan nhéat S, ta phan tich nhu sau:

g ;o T T A—0,58
. = —n.E—i-;arccosT

— 5 -
n.T/2 2& arccos 4 O’QS:% arccos A=9:55 2’53

Kinh nghiém: Dé thi tric nghiém thuong lién quan dén cac truong hgp dic biet

. T T
1. Trong thoi gian At' quang duong di duge t6i da 1a S = n.2A + A thi At = n3 + 5
Dong thai khi bat dau va két thic quang duong dé vat chi ¢ thé ¢ mot trong hai vi tri:

wWAV3

2

A
x::ta(:)v:ﬂ:

. . T T
2. Trong thoi gian At’ quang dudng di dugce toi thieu 1a S = n.24 + A thi At' = n. + 3

Dong thoi khi bat dau va két thic quang duong dé vat chi ¢ thé ¢ mot trong hai vi trf:
A AvV3
a:::tg(:)v:j:w 2\/_.

. T T
3. Trong thoi gian At’ quang dudng di duoe téi dala S = n.24 + Av2 thi At = n.g + 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Dong thai khi bat dau va két thic quang dudng dé vat chi co thé ¢ mot trong hai vi tri:
A
r=ft—v==+—.

V2 V2
4. Trong thoi gian At' quang duong di duge t6i thicu 1a S = n.2A4 + <2A — A\/ﬁ) thi

T T N z N Z 2
At = n.g + 1 Dong thai khi bat dau va ket thic quang duong dé vat chi ¢6 the 6 mot

trong hai vi tri: z = :I:i S v = :I:%.
V2 V2
5. Trong thoi gian At' quang duong di duge t6i da 1a S = n.24 + AV3 thi At = ng + g
Dong thai khi bat dau va két thic quang duong dé vat chi ¢ thé ¢ mot trong hai vi tri:

A A

6. Trong thoi gian At quang duong di dude t6i thidu 1a S = n.2A + (2A . A\/§> thi
T T N - N 2z - 2 9
At = n.o + 5 Dong thai khi bat dau va ket thic quang duong doé vat chi c¢6 the 6 mot
V3

trong hai vi tri: z = :I:T Sv= :t%.

1.1.22 Tim quang dudng di dugc tir ¢; dén t,

Phuong phap
& Néu biéu dién:
ta — 11

ty—t, = nT + At — T
At:(tQ—tl)—nT

Quéang duong di duge: S = n.4A + S,,.,, VOi Sypep 12 quing duong di duge tit thoi diém
t, +nT dén thoi diém t,
& Néu bidu dién
to — 1t
to—ti=mT + At — ¢ 0,57

T
At = (tg —tl) —mg

Quang dudng di duge: S = m.2A + S,;,,, VOi Se 18 quang duong di duge tit thoi diém
t; +mT/2 dén thsi diem t,

=m,q

Dé tim S thong thuong dung ba cach sau:

thém
e Cach 1: Dung truc thoi gian dé xac dinh quang duong dich chuyén tit trang thai 1 dén
trang thai 2.
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Tra cttu cac dang toan Vat ly 12 Tai lidu luu hanh ndi bo

e Cach 2: Dung vong tron luong giadc dé xac dinh quang dudng dich chuyén tit trang thai
1 dén trang thai 2.

e Cach 3: Dung tich phan xac dinh

Co sé phuong phap:

d d d . ,
v = d—? = |v| = % = d—j = ds = |v|dt (trong d6 ds la quang duong chat diem di duge
trong thoi gian dt). Quang dudng chat diém di dugc tit thai diém ¢, + m7T /2 dén thai diém ¢,
o

1a Syo = v|dt (chinh la dién tich phan to mau
thém

t1 +mT/2

Néu phuong trinh i do la z = A cos (wt + ) thi phuong trinh van toc la v = —wAsin (wt + ):

to

/ lwAsin (wt + )| dt

t1+mT/2

Dé tinh tich phan nay, ta c6 thé ding may tinh cam tay. Chu ¥: toc do tinh ciia mdy nhanh

hay cham phu thuoc vao can lay tich phan va pha ban dau
Quy trinh giai nhanh

r to

r = Acos(wt+ ) =5 =m2A+ / lwAsin (wt + )| dt

to — tq t1+mT/2
"= { 0,57 1 ;
r=Asin(wt+ ) = S =m.2A+ / lwA cos (wt + )| dt
L t1+mT/2
( t2
x=Acos(wt+ ) =5 =ndA+ / lwAsin (wt + )| dt
o —1
o= 17 T
x = Asin (wt + ¢) = S =ndA+ / |wA cos (wt + )| dt
\ t1+nT
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Chii ¥
1. Déi v6i de thi trac nghiem thong thuong lien quan dén cac truong hop dac biét sau day

e Bat ké vat xuét phat tit dau, quang dudng vat di sau mot chu ki luon luon la 4A.
tQ—tlzTLT:>S:TL4A
e Bat ké vat xuat phét tit dau, quing dudng vat di sau nita chu ki luon ludn 13 4A.

T
tg—t1:m§:>S:m2A

e Néu vat xuat phat tir vi trf can bang (z(,) = 0) hodc tit vi tri bien (z(,) = £A) thi
quang duong vat di sau mot phan tu chu ki 1a A.

T

e Can ctt vao ti sb:

to—t1 R S6 nguyén = S = ¢.24
0,5T S6 ban nguyén va Ty =0,£A= 5 =q24

2. C6 thé ding diing phuong phap “Rao” dé loai trit cAc phuong an:
e Quang duong di dugce “trung binh” vao cé:

-t
S = 24
0,57

e Do chénh léch véi gia tri thuc vao ¢é:

Shax — Smin _ 2Asin %‘5 —2A (1 — Cos %)
2 2

A A
:A<sin7¢—|—c087¢—1) <A<\/§—1> ~0,4A

AA =

e Quang duong di dugc vao cd:
S=5+AA
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.1.23 Thei gian di dudc quang dudng nhat dinh

Phuong phap

+ Céac truong hop riéng
- Quang duong di duge sau nita chu ki la 24 va saun.T/2 la n.2A

- Quang duong di duge sau mot chu ki la 44 va sau mT 1la m.4A.

- Néu vat xuat phat tir vi tri can bang (z¢,) = 0) hodc tit vi trf bien (z¢,) = £A) thi
quang duong vat di sau mot phan tu chu ki 1a A va sau nT/4 1a nA.

+ Cac trudng hop khéac: Phéi hgp vong tron lugng giac véi truc thai gian dé xac dinh

1.1.24 Tinh van tbéc trung binh va téc do trung binh

Phuong phap

£ A — r1 = Acos (wt; +
Van toc trung binh: v = ar _ 2T h 1 (Wt + )
At tQ - tl To = A CcOS (wtz _I_ SO)

) AS AS
T6c do trung binh: |v] = AL
2 —t

Van tbc trung binh c¢6 thé am, duong hosc bang 0 nhung tdc do trung binh luon duong

Quy trinh giai nhanh

r .,
m2A+ [ |wAsin(wt + )| dt
5 t1+m.T/2
{tQ_tl} x:ACOS(wt+(p):>|v|:t2—t1: 1 to — 1
m = )
x = Asin (wt + ¢) = |v]| = S _ t1+m.T/2
N o ¥ _tQ_tl_ t to — t;
2
s n4A+ [ |wAsin(wt+ p)|dt
7 t1+nT
[tz_tll T Al = T —hn
n= .
T g nd4A+ [ |wAcos(wt+ ¢)|dt
I v t1+nT
x=Asin(wt + ¢) = |0 = _
\ ( 90) | | to — 11 to — t;
Chua y
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1. Cach dung may tinh chiém wu thé vugt troi so v6i cach lam truyén thong. Bai toan quing
duwong di duge hodc téc do trung binh tir ¢; dén ¢, néu gidi theo cach truyén thong thi
hoc sinh ¢6 hoc Iyc trung binh tré xuéng cam thay khoé khan nhung néu gidi theo cach

méi thi moi chuyén sé on.
2. Bai toan lien quan dé pha dao dong thi dya vao vong tron hugng giac
e Tim vi tri dau va vi tri cudi trén vong tron lugng gidc.

e Quang dudng di duge AS = Chiéu dai hinh chiéu dich chuyén.

A
e Gobc quét them va thai gian quét: Ap = &y — Py = At = )
w
. AS
Toc do t binh: [v| = —
e T6c do trung binh: |v] A7
Smin -
£ ~ < 2 % N 2 % |7|min - A - Aml/n
3. Toc do trung binh 16n nhat va nho nhat: § t S’t
‘v|max = At = At/
( n Spin 24 (1 — cos %)
T min =
Néu At < = = Ap = wAt < 7 thi At t
e Néu <2=> Y =wAt <7 thi o _Smax_2ASinT@
L VY
( ] ' n2A42A (l—cos %)
T v min =
Néu At' > = = At = nT + At thi At At/
e nh At r|_4%m_nm+2%m%
L lhnax = “np = At

4. Khi biét van toc trung binh va toéc do trung binh tinh cac dai lugng khéc, ta dua vao

dinh nghia dé suy ngugc:

<l

>0= 29 > a7
A:B_:vg—xl

Van toc t binh: 0 = —— = v

an toc trung binh: v At — V<0=>29< 17
1V=0=>2y =14

. AS AS

Toc do t binh: |v| = — =

0c do trung binh: |7 A hh

e 1 =—A x9=2A . ..
* Hai diém lién tiép trén quy dao c6 v = 0 thi ! 2 va thoi gian di ngan

Ty = A7 Ty = —
nhét gitta hai thoi diém nay la ¢ty — t; = 3
AV3 AV3
* Hai diém lien tiép tren quy dao c6 Jo = “o thi | . 2 0 2_ vathoigi

ai diem lién tiép trén quy dao c6 |v| = — thi a thoi gian

T = , Ty = ————

2 2
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

di ngan nhat giita hai thoi diém nay 1a ty — ¢, =

|~

|
ES

|

8
)
I

Sl =5l

I =
STy wA
* Hai diem lién tiép trén quy dao c6 |v| = — thi

V2 o

"

va thoi gian di

= —F7=, Ty = —
V2
z Z .~ . N, 2 ~ N T
ngan nhat gitta hai thoi diem nay la to — ¢, = 7
/3 A A
a2 ven ez wAV3 hh=-—5,0=75 o .
* Hai diem lién tiép trén quy dao c6 |v| = 5 thi A 2 31 va thoi gian di
T =5, T =—5
T 2 2
ngin nhat gitta hai thoi diém nay la ty — ¢, = 5
A A A
o] 2 V2 2 A
T T T T
12 24 24 12
o] [onz| [er
2 2 e

1.1.25 Cac bai toan lién quan vita quang duong, vira thdoi gian

Phuong phap

* Vat dao dong diéu hoa tit x3; dén xx (ltc nay di theo mot chiéu) va di tiép mot doan

dudng s di mot chu ki thi: 44 = s+ |zy — 2|

* Vat dao dong dieéu hoa di tit —z; dén z; trong thoi gian2t; (lic nay di theo mot chiéu)

va di tiep mot thoi gian At thi di mot chu ki: T'= 2¢; + At = x; = Asin %tl

-A X4 0 X A
— F——
T =2t, + At At Xy = ASinzTntl
Ding ki hoc thém 1y & Bién Hoa - Dong Nai qua sdt 0914449230 27
Diang ki hoc thém ly & Q.12 - TP. Ho6 Chi Minh qua sdt 01673926287



Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

* Vat dao dong diéu hoa di tit diem M mot doan dudng s (Iic nay di theo mot chiéu) thi

) . T (T T T . s=A+m D)
den bién va di tiep — | — < — < — | thi trd ve M: T T = 11 = Asin —th
n\4 n 2 =4t T
4
T
-A ) o M A
+ @ @ o
A xlesinzT“tl

* Vat dao dong diéu hoa di tit diem M mot doan duong s (Iic nay di theo mot chiéu) thi

) . T (T T . s=A+mn 2
den bién va di tiep — [ — < — | thi tré ve M: T T = 11 = Asin —Ftl
n \n 4 =4t T
n 4
-A o t M A

. T (T T , T
* Vat dao dong dieu hoa trong — (E < —< T) vat ditht —zy dén x: T = 28, + — =
n n n
2

™
T = Asin ?tl

-A X4 t (o) Y X4 A
; L @ @ }—’
T=2t; + I = Asi Znt
=eh g At X1 = smT 1

1.2 Con lic 10 xo

Con lic 10 xo gdbm mot 10 xo ¢6 do cing k, khéi lugng khong dang ké, mot dau gan cb

dinh, dau kia gan vdi vat nang khoi luong m.

Tai thoi diém ¢ bat ki vat ¢6 i do x. Luc dan hdi ctia 10 xo F = —kzx.

. k k.
Ap dung dinh luat II Niuton ta ¢6: ma = —kxr — a + —zx = 0. Dat w? = — viét lai:
m m

2" +wx = 0; nghiém ciia phuong trinh 13 x = A cos(wt + ¢) 1a mot hé dao dong diéu hoa.

Chu ki dao dong ctia con lac 10 xo: T' = 274 %
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

e Luyc gay ra dao dong dieu hoa luon luon huéng vé vi tri can bang va dude goi 1a luc kéo
ve hay Iiic hoi phuc. Luc kéo vé c6 do 16n ti le véi li do va 1a lyc gay ra gia téc cho vat

dao dong diéu hoa. Biéu thic tinh luc kéo vé: F = —kz.
. 1 1
e Theé nang: W, = §k:x2 = 5]@42 cos? (wt + )

2
1
e Dong nang: W, = % = §mw2A2 sin? (wt + )

Dong nang va thé nang ctia vat dao dong diéu hoa bién thién tuan hoan véi tan s6 goc
L T
W =2w,tan s6 [ =2f vachuki T' = —.

kA2 2A2 N .
e Conang: W =W, +W, = 5 :mw2 = hang s0

Co nang clia con lac ti 1é v6i binh phuong bien do dao dong.

Co ning clia con lac duge bao toan néu boé qua moi ma sat.

1.2.1 Con lic 10 xo dao dong trong hé quy chiéu quan tinh

Phuong phap

[k 2 At
m 2w w k n
/
Coom /2 /
) L e L m
* Co dinh &, cho m bién doi: — = =4/—
T o [T m
"Wk
( At
Tl = 27T @ = —1
i ¢ 1 1 1
S L BT =T, R T,
At. - 2 2 2 1 1 1
my + Mgy tong Tl T2 = Th.A - =
T;:éng =27 = teu f2 f2 2
k n 1 2 hieu
my —mg Athleu
Thio 2
| “hien = 7 k n
T? M
T =2m /o 10 - 2
* Phuong phap do khéi luong: k__dn® K = m =7
T—o M+m N T M+m
= i _— =
k 472 k
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noéi bo

%
l

0'00“““0“0"““0

Do)

\

///

0'“000"“"00000"0 M

it

1.2.2 Con lic dao dong trong hé quy chiéu phi quan tinh

Phuong phap

Khi hé quy chiéu chuyén dong thing bién déi déu véi gia toc @
thi vat dao dong ctia con lac chiu thém mot lyc quan tinh ﬁqt = —md.

Con néu hé quy chiéu quay déu véi téc do goc w thi chiu them lue li

2

tam c6 huéng ra tam va c6 do 16n: Fj, = - = mwr

Kinh nghiém: Con lic 1o xo treo trong thang may ding yén,
dang dao dong diéu hoa theo phuong théng ding, ding lic né co li
do . (van toc v, = \/m néu vat dang di theo chiéu duong va
van toc v, = —\/m néu vat dang di theo chiéu am) thi thang
may chuyen dong bién doi déu véi gia toc @. Khi d6, vat dao dong
chiu thém lyc quéan tinh ﬁqt = —md nén VTCB méi dich theo huéng
clia ﬁqt mot doan b = th. Ngay tai ltc nay, doi véi goc toa do mdi,
vat ¢6 1i do va van toc:

Um = Ve

Ty = Te £ D 2
{ = A, = a:?n+v—";
w

(Lay 4b khi F, hudng theo chiéu am va —b khi F, hudng theo chidu duong)

DPang ki hoc thém 1

y &
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

€

———————
- -~
-
-
-

1
1
1
1
1
1
1
1
1
r
1
1
1
1
1

Cha y: Néu tinh dugce téc do goc w thi goc quay dude, so6 vong quay dude tron thoi gian

. Ap = wAt
At lan lugt la: Ay wAt
"= ot 2
mg
Aly =

A At
Quy trinh giai nhanh: kcosa g =n = 2y _wat
= 2T 2T

(lo + Alp) cos «

1.2.3 Bai toan lién quan dén cd ning, thé niang, déong ning
Phuong phap

x = Acos (wt + @)
v = —wAsin (wt + @)

ka? kA2 kA2 W= 2w
Wt:%:TCOSQ(Wt_"SD):T[1+2COS(QW7§+2¢)] Y
mv?  mw?A? kA? - - T
2 2 4 2
At m 2T
W ? 2 mf 2 T . 2
kx mu mw?A kA muv
W W W, — . o _ max
t+2 d 2 2 2 2 2
k= mw ? ?
2 a ma =W = (ma) +ﬂ
a=-Wwr=r=——=—— 2k 2
W k
Cha y

1. V6i bai toan cho biét W , v, x hodc a yéu cau tim A thi trudc tien ta tinh k trude (néu
kx?  mo? B EAZ  mw?A?

W — - 2
chua biét) roi méi tinh A: 2 9 2 5 2 2 =kLk="= A= _W
W (ma) N muv V &
2 2
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

2. V6i bai toan cho biét W | vy, ag yéu cau tim w, ¢ thi trude ta tinh wA.

2A% 2W
W= A= 2 =
2 m
= —wAsin (wt + - = —wAsi =7
v w2 sin(wt+¢) =0 | vo w2 sing - J w
a = —w"Acos (wt+ ) ap = —w“Acosp

1.2.4 Khoang thdi gian lién quan dén co niang, thé ning, dong ning

Phuong phap

Néu W, = nWy thi toan bo (n + 1) phan: thé nang chiém “chiém n phan” va dong nang

“chiém 1 phan”

a? kA2
W= — W= = o=t —

A::I:xl
W, =nW, = n+1 2 n+1 2 n+1

}
!

A /
A
A /
A
A /
A
A /

AT [ [1 1 [

1 X 1 1 X 1 X
_ 1 _ . X1 _ . X1 _ 1
t; = —arccos— || t; = —arcsin— ty =—arcsin— || t = —arccos—
w A w A w A w A

a3

v,

45
@ >
>
[\
p

[y

¥,
[y

y y

Wy = 3W, W, = 3W,

Khoang thoi gian hai lan lien tiép W, = nWy 1a 2¢; hodc 2t,

x

) T
*Néunzl(—: :N0,71> th12t1:2t2:Z

e

Sl Sl Sl

>

| B

*Néun>1( 1 1

T T
== 0, 71) thi 2t > —, 2 < — = Atmin = 2t5.

. T T
* Néun <1 ( < == 0,71) thi 2t; < —, 2ty > — = Atpin = 2t4.

4 4

| B
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Tai lidu lwu hanh ndi bo

Y
4
Y
'y

t 1 . Xq
= —arcsin—
17w A

t 1 X1
= —arccos —
27w A

Cha y: V6i bai toan cho biét khodng thoi gian, yéu cau tim W thi lam theo quy trinh
2 42

mw?A

2

2
sau:At:?:>T:?:>w:%:>W:
Chu y
*
16n cuc dai 1a 3

. R . T
* Khoang thoi gian 2 lan lien tiep W, = Wy 1a 1

) vat lai cac vi trf can bang mot khoang nhu cii.

Khoang thoi gian 2 lan lién tiép céc dai lugng z, v, a, F , p, Wy, W, bang 0 ho#c c¢6 do

Néu lac dau vat ¢ vi tri bién hoac vi trf can bang thi cit sau khoang thoi gian ngan nhat

Néu ltc dau vat cach vi tri can bang mot khodng zo ma cit sau khoang thoi gian ngédn nhat

At (At < T) vat lai cach vi tri can bang mot khoédng nhu ¢ thi zp = — va At = —.

1.2.5 Bai toan lién quan dén cat 1o xo

Phuong phap

NG 4

Gia st 10 x0 ¢6 cau tao dong deéu, chiéu dai ti nhien [y, do ciing ko dude cat thanh cac 10

x0 khéac nhau.

kolo = kily = koly = ... = k1,
k:E§:>k;l:ES:const 0%0 ' 22
[ l=lL+1l+ 41,
I
Z 2 k:—okfg
Néu cit thanh 2 10 xo: kol = kil = k'l = g
=Lk,

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Néu 10 xo cat thanh n phan bang nhau:

w, f tang /n lan

lo
h=b=...=l,=—=>k=k=...=k, =nk R
b n ! ? O{Tgiém\/ﬁlan

1.2.6 Bai toan git mot diém cb dinh cta con lic 10 xo dang dao
dong
Phuong phap
1. Néu ding lac con lic di qua vi trf can bing, giit ¢d dinh mot diém tren 10 xo thi sé khong

lam thay doi co ning cta hé:

l [
klllzkljklzk—iflzf e
h h

ki A2 kA2 k VE
——_7T¢A_AME_A 7

[\

2. Néu ding lac con ldc di qua vi trf li do z, giit ¢6 dinh mot diém trén 1o xo thi thé ning

. z l2 ka N o N .
bi nhot W0 = T3 nén co nang con lai:

z
}A; kA ka?

[ j—
Wi=w V[/nhot¢>> 9 9 I 92

[
(klll =kolo = k1 = k’l—>
1

Quy trinh giai nhanh

2 z A z W
e Tai thoi diem gitt ¢co dinh x = +— nén the nang lac nay W, = —

n n2
A A e ln o ln o w
e Phan thé nang bi nh6t: W, e = ? LYY, = 'Z L
n
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e (o nang con lai:

2
W/ — W — thot ( nhot) - k A ( . lnh0t>

[.n?

= A = A\/% (l — nhot) / con lai ( nhot)

1.2.7 Bai toan lién quan dén ghép 16 xo

Phuong phap

Song song

Kk, Xen ké ko

K, = k; + K, >
s / l_ %

)
1 1 1

= /
K¢ k1 kz %/////// i

1 1 1

* Ghép noi tiep: — = — + —.
P P b h ks

*Ghép song song: ky = ki + ko

* Néu mot vat c6 khoi lugng m 1an lugt lien két véi cac 10 xo khéac thi hé thitc lién he:

1 1 1
T2 =T +T5 +--- -
i—i+i+... = o fi 13
T2 T T2 fi=R+f5E+

Chii ¥
1. Néu dang lic con lic di qua vi tri can bang, ghép thém 1o xo thi sé khong lam thay do6i

¢o nang cua hé:

kA2 kA7 k .
82 e t2 ¢ = AS = At k‘_t knt kl k?
s ks - k’l —|— kg —|— .
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noéi bo

2. Néu ding lic con lac di qua vi trf ¢6 li do x, mot 10 xo khong con tham gia dao dong thi
phan ning lugng bi mat ding bang thé nang dan hoi ctia 1o xo bi mat.
1.2.8 Bai toan lién quan dén chiéu dai 16 xo

Phuong phap

Xét truong hop vat ¢ dudi

Tai VTCB: ZCB = lo + AZO

lmax = lCB + A

lmin = ZCB — A

TaiVTlidC)X:l—l(;B—i-x{

SRR

| \
/ | | W
i

AIDZO

------ megsina sino
0 AIO = gk = ng

+ A < Aly = Khi dao dong 16 xo ludn dan
- Dan it nhat (khi vat cao nhat): Alp — A
- Dan nhiéu nhat (khi vat thap nhat): Aly + A
+ A > Aly = Khi dao dong 1o xo ¢6 lac dan, c6 lic nén.
- Nén nhiéu nhat (khi vat cao nhat): A — Al
- Khong bién dang khi: z = —Aly
- Dan nhiéu nhat (khi vat thap nhat): Aly + A
Cha §

1. Khi 16 xo ¢6 do dan Al thi do 16n 1i do 1a: |zo| = |Al — Al
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v? a?  v?
2. T cac cong thic 2° + — = A% a = —w?z suy ra — + — = A2
w? wt o w?

3. Khi vat c6 toc do bang khong va 1o xo khong bién dang thi A = Al

m
e RalEs
w
A=Al = . . 0 . = Vo = wA
mgsino  gsino gsino
— :}w:
k w? Alo
a a2 02 2
== a? 0P N T 2T 1
2 v%)_A2 :>J+E:A = LC(LJQ (52 ?]JZSiHQa
2T It ==
w w

Xét truong hgp vat & trén: luc nay khi vat & VI'CB, 10 xo bi nén: Al
+ Néu A < Al thi trong qua tinh dao dong 16 xo luén luon bi nén
- Nén nhiéu nhat: Aly + A
- Nén it nhat: Al — A
+ Néu A > Aly thi khi 6 vi trf
- thap nhat 10 xo nén nhiéu nhat: A 4+ Al

- cao nhat 10 xo dan nhiéu nhat: A — Al

Jo) \
PSS

Al,

fil

— Y

mg g mgsina  gsina

Ao =" =02z 8= o

1.2.9 Bai toan lién quan dén thsi gian 16 xo nén dan

Phuong phap

Néu A < Al thi trong qua trinh dao dong 10 xo luon luon dan. Vi vay, ta chi xét truonghop
A> Alo
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Trong mot chu ki, thoi gian lo xo nén, thoi gian 10 xo dan lan luct 1a:

Alo T Alo
lhen = 2— arccos —— = — arccos ——
w A T 7
tagn =1 — 2; arccos 70 =T - — arccos 70

e e
p— p—
— —

0
—arccos —
w A

- — [ —
Al _A
0 Alo =5
} dan
A 1»“ A& A ¢ A¢

N s A
Kinh nghiém: Trong cac de thi hién hanh pho bién la truong hop Aly = 7 Lic nay,
T 2T
trong 1 chu ki, thoi gian 10 xo nén la 3 va thoi gian 1o xo dan la el

Chu y: Truong hgp vat 6 trén thi ngugce lai.

Néu A < Aly thi trong qua trinh dao dong 1o xo ludn ludn nén. Vi vay, ta chi xét truong
hop A > Alj.

Trong mot chu ki, thoi gian lo xo dan, thoi gian 10 xo nén lan luot 1a:

t o1 o 0
an = 2— arccos —— = — arccos ——
dan w A T 144
1 Al Al
toen = 1 —2— arccos — =T — — arccos —
w A T A

1.2.10 Bai toan lién quan dén luc dan hoi kéo vé

Phuong phap

e Luc kéo vé luon ¢6 xu huéng dua vat vée VTCB va ¢6 do 16n ti 1e véi li do (F = k|z|).
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e Luyc dan hoi luon c6 xu huéng dua vat vé vi trf 10 xo khong bién dang, c6 do 16n ti 1é véi
do bién dang ctia 1o xo (Fy, = k|Al|)

1.2.11 Con lic 16 xo dao dong theo phuong ngang

Phuong phap

V6i con lac 10 xo nam ngang thi Iyc hoi phuc va Iye dan hoi 1a mot (vi tai VTCB 1o xo

khong bién dang)

Al = |z| = Fa, = kAl = k |z
r = Acos (Wt + @) = Fipmax = Fnax = kA = mw?A

2 o) =
x| =—

w _
V= —
m

Chu y: Khi 1o xo dan, luc dan hdi 1a Iuc kéo; khi 10 xo nén, luc dan hoi 1a lyc day. Trong
< . T
mot chu ki 7', thai gian 10 xo nén bang thai gian 16 xo dan bang 7 Trong cac truong hgp khac,

ta vé truc toa do dé xac dinh thoi gian 1o xo nén dan.

A X (0] 3 A
——0 @ *—o— 1
. X1
t; = —arcsin—
17w A
t 1 X1
= —arccos —
...... 27 A
t2 t1 tj_ tz
—e © L o—0—

e Do 16n Iyc dan hai 16n hon F1 = ka; thi vat nam ngoai khodng (—xy, 1), ing véi thoi

gian trong mot chu ki la 4¢,.

e Do 16n Iyc dan hoéi nho hon F1 = kx; thi vat ndm trong khodng (—x1, ;), ting v6i thoi

gian trong mot chu ki 1a 4¢;.

e Do 16n luc kéo nhd hon F; = kz; thi vat nam trong khoéng (0, z1), ting véi thoi gian

trong mot chu ki la 2¢;.

e Do 16n luc kéo 16n hon Fy = kx; thi vat ndm trong khodng (z1, A), ting v6i thoi gian

trong mot chu ki la 2¢s.

e Do 16n Iyc day nhoé hon Fy = kx thi vat ndm trong khoang (—x,0), tng v6i thoi gian

trong mot chu ki la 2¢;.

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noéi bo

e Do 16n luc day 16n hon Fy = kz; thi vat nim trong khoang (—A, —z;), ting v6i thoi gian

trong mot chu ki la 2¢s.

1.2.12 Con lic 10 xo dao dong theo phuong thang ding, xién

Phuong phap
Truong hgp vat ¢ dudi

V6i con lic 10 xo thang ding hoac dat trén mat phang nghieng , goi Aly 1a do bién dang
cua 1o xo 6 VTCB.

+ Khi chon chiéu duong huéng xuéng duéi thi biéu thitc luc dan hoi lac vat ¢6 li do z:

Fup = kAL = k (Al + 2) > 0Lo xo dan = Lyc dan h(f)i 1a Ty kéjo
< 0LO xo0 nén = Luc dan hoi 1a luc day

(Khi chon chiéu duong huéng len thi Fy, = k.Al = k(Aly — x))

+ Luyc dan hoi cyc dai (1a luc kéo): Fmax = k(Alg + A) = Fimax (IGc vat & vi tri thap
nhat)

+ Luc dan hoi cuc tiéu
- Néu A < Aly = Foim = k‘(Alo — A) = Fk min (13 lre kéO)
- Néu A > Alg = Fuin = 0 (ltc vat qua vi trf 10 xo khong bién dang)
N0 =

-
.
A10=0

R TR

----------- megsina sino
uO AIO = gk == gmz

+ Luyc day (Igc nén) dan hdi cyc dai: Fiymax = k(A — Alg) (ltc vat & vi trf cao nhat)
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mgsina  gsina
Truong hgp vat & trén
lCB = lo — Alo A= lmax - lmin
bin =lo—Alg— A = L2
lmaX:lO_AZO_'—f4 lCB:T

1. Dé tinh luc dan hoi cuc dai, cuc tiéu, ta lam nhu sau:

Frax =k (Alg+ A)
> 0= Fon = k (Aly — A)
F 2 AL — k Al — A o=
diém cao nhéat ( 0 ) = <0= len 0
Fnenmax =k (A - AZO)

2. Néu A < Al thi trong qué trinh dao dong 10 xo luon dan (lyc dan hoi luon 1a lye kéo
eromax - k(AlO + A); Fk:eomin - k(AZO - A))

3. Néu A > Al thi trong qué trinh dao dong 10 xo ¢6 lic dan, c¢6 lic nén va co6 lac khong

bién dang.
A> Al = Vl tri thap n}/lét Fry =k (Alg+ A)
Vi tri cao nhat: Foy = k(Alp— A) <0
Luc kéo cuc dai: Freomax = k (Aly + A)
Luc nén cuc dai: Fepmax = k (Alg — A)
Fmax = F eomax — k (Al A Frnax Al A
A< Al = F (Ao + 4) = = ot
4 Fmin = eromin = k (AZO - A) Fmin Alo - A
' Fmax = F eomax — k (Al A Fmax
A> Al = ’ (Alo+A) | Foax _
Fmin =0 Fmin
5. Huéng ctia Iyc dan hoi va hye hoi phuc
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e Trong doan PE lyc dan hoi va lye hoi phuc (lye kéo vé) déu hudng xudng.
e Trong doan EO lyc dan hoi hudéng len va Ic hoi phue (lye kéo vé) hudng xudng.
e Trong doan OQ lyc dan hoi va Iye hoi phue (hye kéo vé) déu hudng len.

.
g{ 4 P}

------------- [ Yo

|

oA

!

1.2.13 Bai toan lién quan dén sgi day trong co hé

Phuong phap
Muén hé dao dong diéu hoa thi soi day phai luon cing, muon
vay 1o xo phai ludn dan, tic la A < Aly = % L

Luc cang soi day luon bang do 16n lyc dan hoi (Iuc kéo):

R = kAl = k (Aly + )
Ruyin = k (Alg — A) = mg — kA
Runax = k (Alp + A) = mg + kA

Néu sgi day chi chiu dudgc luc kéo t6i da Fy thi diéu kien dé soi
day khong dit la Ry.c < Fo

Cha y: Néu A < Al thi hé hai vat luon dao dong dicu hoa; con
néu A > Al thi vat chuyén dong giéng nhu vat ném thing ding tit
duéi 1én.
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1.2.14 Bai toan kich thich dao déng bang va cham
theo phuong ngang

Phuong phap

Vo

§\\\\\\\\\\\§

. OO

* Vat m chuyén dong v6i van toéc vy dén va cham mém vao vat M dang ding yen thi:

muy = (m+ M)V =V = m”f% (Van téc ciia he & VTCB)
k
w =
Néu sau va cham ci hai vat déu dao dong diéu hoa thi: m + M

* Vat m chuyén dong véi van toéc vy dén va cham dan hdi vao vat M dang ding yén thi

ngay sau va cham van téc ctia m va M lan lugt 1a v va V:

2
( muvy = mv + MV V= miv& (Van toc vat M & VTCB)
1 1 1 =
—mug = —mv* + ~MV? v — (m — M)
2 2 2 m+ M
k
w=1/—
Néu sau va cham M dao dong diéu hoa thi: M
A=
\

Cha y: Néu con lic 1o xo dang dao dong theo phuong ngang véi bien do Ay dung lac vat
dén vi tri bien (zg = +Ap) thi méi x4y ra va cham thi:
(
k
+ M

mvg
m + M

Va cham mém:

w
v
Va cham dan hoi: {

= A=/22+ —

@
Em

2muyg
Cm4+M
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1.2.15 Bai toan kich thich dao déng bing va cham theo phuong
thang ding
Phuong phap
T6c do m ngay trudc va cham: vy = /2gh
* Néu va cham dan hdi thi vi tri can bang khong thay doi

2muyg

muvy = mv + MV V:m M(6VTCB) W= *
Loy 15 1 2 =7 m— M = M
—muvy = —mv- + =MV v = v A=
2 2 2 m+m) " W

£ X N PEEPR > 40 P3 . PRSP > ~ ~ m
* Néu va cham meém thi vi tri can bang mdi thap hon vi tri can bang cti mot doan g = mg

k
muvg R z B L 2 e . . . PRIPN X
(van toc ctia vat & vi tri cach vi tri can bang

va van téc hé sau va cham V =

m +
mdéimot doan zg)
o , Vo k
Bién do sau va cham: A = \/z§ + — v6i w =
w? m+ M

-
!

| Va cham dan hdi

‘ Va cham mém

Chu ¥

1. Néu dau duéi cia 1o xo gan véi My va A < Al thi trong qua trinh dao dong 1o xo luon
bi nén titc 1a 1o xo luon day M, nén vat My khong bi nhéc len. Néu A > Aly mubn M,

khong bi nhéc lén thi lyc kéo cyc dai ciia 10 xo (khi vat 6 vi tri cao nhét 16 xo dan cyc
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dai A — Aly) khong 16n hon trong lugng cia My:

M
Fmax:k(A—Alo):k< —TQ) =kA— Mg < Mg

2. Néu con lic 10 xo dang dao dong theo phuong thing ding véi bien do A, dung lac vat
dén vi tri bien (g = +Ap) thi mdéi xdy ra va cham dan hoi thi:

w—\/ V2
+_

2mvo
T m+M

3. Néu con lic 10 xo dang dao dong theo phuong thing ding véi bien do A, dung lac vat
dén vi tri cao nhat thi méi x4y ra va cham mém thi ngay sau va cham vat c6 li do so véi

) mu . :
VTCB méi (Ag + xp) va ¢6 van toc V = °_ nen bien do méi:

m—+
2
A:\/(Ao—i-xg)z%—%(véi)w: me
[ o
hl h{ x,
L Ol R0
‘ |
A, I
'Oc
= X,
— -

A

‘ Va cham mém ‘ ‘ Va chammém

1.2.16 Bai toan kich thich dao dong bang cach cho mét dau cta 1o

x0 chuyén dong déu

Phuong phap
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Bai toan:
Mot qua nang c6 khoéi lugng m, nim trén mit phing nim ngang, duge gdn véi 1o xo nhe

c6 do ciing k 10 xo theo phuong théng ding. Dau tu do clia 10 xo bat dau duge nang lén thang

diing véi van téc v khong doi. Xac dinh do bién dang cuc dai ciia 16 xo.
Huéng dan

N b . z X N, N N N ~ m . N
Luc dau 1o xo ¢t dan dan va khi vat m bat dau roi san thi 1o xo dan Aly = TQ’ lic nay,

c6 thé xem nhu vat ¢ vi tri can bang dudc truyén van toc v (huéng lén) va sau d6 vat m dao

S < [k /
dong dieu hoa vdi tan so goc w = {1/ —. Do do, bién do 1a A = Yoy % va do dan cuc dai
m w
cﬁalbxola:Al—i—A:%—i-v %

1.2.17 Bai toan kich thich dao dong bang Iuc

Phuong phap

o]

(LRLAAKRLAARKLLAAAL)

[o]
=4

m

N\

* Néu tac dung ngoai Iiic F' vao vat theo phuong triing véi truc clia 10 xo trong khodng thoi

gian At =~ 0 thi vat sé dao dong xung quanh VTCB ct O, v6i bién do: A = Aly = =

* Néu tac dung ngoai Iyc vo cting cham trong khoang thoi gian At 16n thi vat ding yeén tai

F
vi tri O,,, cach VTCB cu O, mot doan Aly = T

* Néu thoi gian tac dung At = (2n + 1)% thi qué trinh dao dong dugc chia lam hai giai
doan:
e Giai doan 1 (0 < t < At): Dao dong véi bien do A = Aly = % xung quanh VTCB
mdéi O,,
e Giai doan 2 (t > At): Dung lac vat dén M thi ngoai lyc thoi tac dung. Lic nayVTCB

F
sé 1a O, nén bién do dao dong A" = 2Al, = 2?

Néu thoi gian tac dung At = nT thi qué trinh dao dong dude chia lam hai giai doan:
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F
e Giai doan 1 (0 < t < At): Dao dong véi bien do A = Aly = - xung quanh VTCB
mdéi O,,.
e Giai doan 2 (¢t > At): Dung lic vat dén O, vé6i van téc bang khong thi ngoai Iyc

thoi tac dung. Lic nay VTCB sé la O, nén vat ding yén tai do.

* Néu thoi gian tac dung At = (2n + 1)% thi qué trinh dao dong dugc chia lam hai giai
doan:
e Giai doan 1 (0 < t < At): Dao dong véi bien do A = Aly = % xung quanh VTCB
moéi O,,.
e Giai doan 2 (¢t > At): Dang lac vat dén O,, v6i van t6c bang wA thi ngoai luc thoi
tac dung. Lic nay VTCB sé 1a O, nén vat ¢6 li do A va bién do mdi la:

2
A’:\/AM@ZA\@
w

. T T
* Néu thoi gian tac dung At = nT + 1 + 2 thi qua trinh dao dong dugc chia lam hai giai

doan:

F
e Giai doan 1 (0 < ¢t < At): Dao dong véi bién do A = Aly = % Xung quanh VTCB

mdéi O,,.

WAV3
2

. A PN
e Giai doan 2 (t > At): Dung lac vat ¢6 li do doi véi O, 1a 3 v6i van toc bang

A\ 2
thi ngoai luc thoi tac dung. Lic nay VTCB sé la O, nén vat ¢6 1i do (A + 5) va,

bién do mdi la:

()
A = (A+é)2+2—=A\/§

w?

Quy trinh giai nhanh

( F
At~0— A=—
, F
T=2m |20 At=nT— A =0
K T F
At:(2n+1)z—>A’:E\/§
T T F
At=nT+ -+ — > A =—
| M =nT 4T A=
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

T T T T
Tuong ty, cho cac trudsng hop: At = nT + 1 + g At =nT + 7 + ARk

1.2.18 Bai toan hai vat cung dao dong theo phuong ngang tach roi
& vi tri can bang
Phuong phap

. / k
e Giai doan 1: Ca hai vat cuing dao dong vé6i bién do A, tan so0 goc w = /| ——— va
. mq —+ mo
toc do cuc dai vg = wA

3

Y

I—LAX
h'—/

TG @

e Giai doan 2: Néu dén VTCB msy tach ra khoi m, thi

N N 2 k Vo mq
- m; dao dong dieu hoa vdéi tan s6 goc w = 4/ — va bien do A’ = — = Ay ————
mq w my + Mo

- my chuyén dong thang déu vé6i van toc vy va khi m; dén bien duong (1an 1) thi msy

di dugc quang duong:

T/
= UO =4/ A 21 m1
my + Mg my JF mo

Liic nay khoang cach hai vat: Az =S — A’ = A, [—"4 (f - 1)
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.2.19 Bai toan hai vat cing dao dong theo phuong ngang cat bét
vat (dat thém vat)

Phuong phap

e Cat bét vat (dat them vat) lic tdc do dao dong bing 0 sao cho khong lam thay ddi bién

do:
o U WA \/ Im+ Am
A=A= Umax WA ]
m—l—Am

e Cat bdt vat (dat them vat) lic tde do dao dong cue dai sao cho khong lam thay ddi tdc

do cuc dai:

Umax = Umax = Z = Vmax
w

e Cat bot vat (dat them vat) lic hé ¢ li do o1 (van téc v;) sao cho khong lam thay doi

,U/
/ Al w! \/ m—l—Am
m—I—Am

van toc tiic thoi.

Ngay truée lac tac dong:

v? m+ Am k
A2:xf+w—12:x%+<—k )vfivf:—m_i_Am(AQ—xf)

Ngay sau lac tac dong:

m
A= x 2 —p?) ——
\/1 1) m+ Am

Chu y:

Néu khi vat m c6 li do xyva van tdc vy, vat mg roi xuong dinh chit vao nhau thi xem nhu
muvy

va cham mém va van toc clia hai vat ngay sau va cham: V; = . Co nang cua hé sau do:

m -+ mg

kA?  (m+mg)v2 kzti  (m+ mo) Vi
! — max __ 1 1
W= 2 2 > 2
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1.2.20 Bai toan lién két gitta hai vat theo phuong ngang

Phuong phap

| Ao
® >

—

Fqt

.

b 4
.

Dé hai vat cing dao dong thi lyc lien két khong nhd hon Iyc quan tinh cye dai:

k

F1lk Z th = AmeA = AmmA
Cha y
. R k
1. Neu dieu kién Fj, > Fyimax = Am————A khong duge théa méan thi vat Am sé tach
m+ Am

ra & vi trf lan dau tién lyc quan tinh c6 xu huéng kéo r0i (1o xo dan) va 16n hon hoic

bang lyc lien két Fy = Amw’z = Am x > Fj. Nhu vay, vi tri tach roi chi ¢6

! e
thé hodc 1a vi trf ban dau hoic vi tri bien (1o xo dang dan).

Ching han, néu lac dau 1o xo nén cuc dai roi tha nhe, hai vat bit dau chuyén dong tit
M. Khi M dén O (1o xo nén), gia t6c huéng vé vi tri can bang (theo chiéu duong) nén
litc quéan tinh téc dung len Am huéng theo chiéu am va vat Am khong thé tach ra duge.
Sau khi qua O (16 xo dan), gia t6c huéng theo chiéu am nén Iyc quan tinh tac dung len
Am huéng theo chieéu duong, tic 1a c6 xu huéng kéo Am ra khéi m. Lic dau, e quan
tinh c¢6 do 16n bé hon lyc lién két nhung sau d6 do 16n lyc quan tinh tang dan. Khi dén

k m -+ Am .
Pthi F, =m——x = I =z = Fj,———— va vat tach ra tai diém nay.
o m—+ Am t "R Am ' i ¥
. T T 1 o°P T T OP
Thoi gian di tu M dén P: t = — +¢; = — + —arcsin — = — + — arcsin ——
& 1T YT A 4 o A
T
4 £y
% M o P
. :
% t
%/////////////////////////////////////////////////////////////// A
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

2. Khi Am dat trén m, mudén cho Am khong truct trén m thi e ma sat trugt khong nhé
hon lye quéan tinh cyc dai tac dung 1én Am

k g (m 4 Am)
Fms ZthmaxiuAmngmm—AmAﬁAg T

3. Khi hai vat khong truct lén nhau thi do 16n liyc ma sat nghi ding bang do 16n Iuc tiép
tuyén ma liyc tiép tuyén 6 day 1a luc quan tinh.

1.2.21 CAc vat cung dao dong theo phuong thing ding thi cit bét
vat
Phuong phap

Gia st lac dau hai vat (m + Am) gan vao 10 xo

ciing dao dong theo phuong théng ding xung quanh vi
tri can bang cii O, véi bien do Ay va véi tan s6 goc

/ k .
w =/ ————, sau d6 ngudi ta cat vat Am thi hé
m+ Am

dao dong xung quanh vi trf can biang méi O,,, véi bien
< [k . . .
do A va tan s6 goc w’' = \/ —.Vi tri can bang méi cao
m
Amg
o
Néu ngay trudc khi cat vat Am hée & dudi vi tri

hon vi trf can bang cii mot doan: x¢ =

can bang cit mot doan (tic 1a cach vi tri can bang

md6i mot doan x; + ) thi:

2 A
A22x§+%:x%+(—m+]€ m)vfzwjf:(Az—:cf
v? m
A? = (£E1+l‘0)2+w—/12 = (a:1+xo)2+ <—> v?

k
= A = \/(:Ul + 19)° + (A% — 23)

m
m -+ Am

Dac biét, néu oy = A thi Ag = A+ x¢

Néu ngay trude khi cat vat Am he ¢ trén vi tri can bang ¢t mot doan z; (tic 1a cach vi

tri can bang mdéi mot doan |z — x| thi:
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

v? m+ Am k
Azzﬁm—é:ﬁ*(—k )“fﬁ’“?:(f‘“”’?)m—m
U2 m
A? = (2 — m9)* + w—,lg = (z1 — 29)* + (?) vt
= 4 = flor = )+ (42 - )

Dic biet, néu z; = A thi Ay = |A — x|

m
m + Am

1.2.22 CAc vat ciing dao dong theo phuong thing ding thi dit thém
vat
Phuong phap

Gia st lae dau chi m gan vao 1o xo dao dong theo

O

.

phuong thing ding xung quanh vi trf can bang cit O,
< | k

v6i bién do Ag va véi tan so goc w = 4/ —, sau d6 nguoi
m

ta dat them vat Am(c6 ciing téc do titc thoi) thi he dao

dong xung quanh tri can bang méi Om vé6i bien do A

va tan s6 goc w' = y/————. Vi tri can bang mdi
m+ Am

A
29y

thap hon vi tri can bang cit mot doan: zy =
x6t cac truong hop cé thé xay ra:

Néu ngay trude khi dat vat Am hé & dudi vi tri

can bang ¢t mot doan z; (tic 1a cach vi tri can bang

mdi mot doan |z; — x| thi

02
A2:$%+w—12: 1—|—(k>’U1$U1—(A2—.T1 m

v? m + Am
A/2:<x1_x0)2+w_/12:(3;1_x0) ( )

m -+ Am

= A = \/(Il — 10)” + (A2 — a})

Dic biet, néu z; = A thi Ay = |A — x|

Néu ngay truée khi dat vat Am hé & trén vi trf can bang cii mot doan x; (tic 1a cach vi

tri can bang méi mot doan (x; + zp) thi
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A% — 42 U_%_Q my o 2 _ (2 _ 42
=nt+ G =at g v = 7 = ( 7)

k
2 +A ¥
v m m
A% = (z; + SC(]>2 + w—l = (z1 + x0)2 + (—) v

:>A/:\/($1+$0)2+(A2—$%)T

Dac biét, néu o, = A thi Ag = A+ x,.

Chii ¥
1. bé Am luon nim trén m thi khi & vi tri cao nhat do 16n gia téc ctia hé khong vuot qua
k
> WA= —— A
g 9=t m+ Am

2. Khi diéu kién trén dugc théa man va khi vat c6 li do « thi Am tac dung lén m mot ap
N dbéng thoi m tac dung Am mot phan luc @ sao cho N = Q. Viét phuong trinh dinh

k
luat II Newton cho vat Am, ta tim duge: Q = Am (g -
m+ Am

(X0

Yol

Q +Amg = Ama
Q — Am = —Amw?*x

A m |5 Q=Am(g—ﬁ)

|

1.3 Con lic don

e Con lic don gom mot vat ning treo vao sgi day khong dan, vat ning kich thuéc khong
dang ké so véi chiéu dai soi day, soi day khéi lugng khong dang ké so véi khdi luogng ctia

vat nang.
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e Khi dao dong nhé (sina &~ a(rad)), con lac don dao dong diéu hoa véi phuong trinh:

s
s = A cos(wt + ¢) hoiic & = upax cos(wt + @) v6i a = 7 : Olmax = —

e Chu ky, tan sd, tan s6 goc: T = 27T\/7 f= 5 \/7 \/7
s

e Luyc kéo vé khi bién do goc nhéd: F = —Ts

. , 472l
e Xac dinh gia toc roi ty do nho con lac don: g = %
e Chu ki dao dong ctia con lac don phu thuoc do cao, vi do dia 1i va nhiét do moi truong.
2

e Dong nang: Wy = m2v
PO mgla? .
e Thé nang: W; = mgl(1 — cosa) ~ 5 (v <10° = 0,17 rad)
l
e Conang: W = Wy + W, = mgl(1 — cos max) ~ mg 2amax'

Co nang clia con lac don duge bao toan néu bd qua ma sat.

s =fua
A =20,
h = £(1 — cosa)
hmax = '8(1 - Cosamax)

1.3.1 Bai toan lién quan dén céng thic tinh w, f, T

Phuong phap

I At l l
T1:27T —:—1 T1:27T 1T2—27T 2 2 2
g n . g g :>{T+—T + 15
I+ Al Aty I+ 1 T =17 - T5
Ty =27 + === T, =27 1+2;T,:27T L2 ?
g n g g
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Chii ¥
1. Cong thitc doc lap véi thai gian ctia con lac don cé thé suy ra tit cong thite déi véi con

3¢ don: )

v
2 .2
A=z +w2
V(’iiA:lamaX;x:s:la;w2:%

2. Cong thic doc lap véi thoi gian:

et S (5 () -1

2 A wA _
’x‘_ s |al = [v] = wAV1 — ¢?
AT 1A | 1
3. V6i con lac don Iyc kéo vé ciing duge tinh
Frp, = —muw’z

Vc’iix:s:la;a)Q:%
4. Néu con lac don gom mot day kim loai nhe, dao dong diéu hoa trong mot tir truong deu
ma cam ung tit ¢6 huéng vuong géc véi mit phang dao dong ciia con lac thi trong day

dan xuat hien mot suat dien dong cam tng:

2
a»  pds  Bg_m BI? da Bl |
e=——— = — = — = — —— =
dt dt dt 2 dt ¢ ;S +y)

QO = Qpax COS (Wt + @)

1.3.2 Bai toan lién quan dén ning luong dao dong ctia con lic don

Phuong phap

e Khi khong c6 ma sat co nang bao toan, bing tong thé nang va dong ning, bang thé ning

cic dai, bang dong nang cyc dai:

2 2 Wy = mgl (1 — cos )
W =mgl (1 — cosa) + mv_ mgl (1 — oS Qmax) = MUnax 2
2 92 W, =
2
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Tai lidu lwu hanh ndi bo

e Khi con lic don dao dong bé thi (1 — cosa) =~ % nén co nang dao dong:
mgl
Wt == TO(
W mgla2 mu? _ mgl 2 MUpax mw?A?  mgA? W, muv?
2 2 2 2 2 21 2
A
Qmax e
: [
Chu y
- 2
mv? _mv
Wa=— Chov={ 1= 73
mgl Wy =W —-W,
1- Wt _— l
2 2 42 I W, = M9 o2
mw mgl o Cho a = 2
cre= T | Wy=W —W,
W, = n W=a==% Llozmax
W, = nW, = ”J{ v ”T
Wy = W = v =24/ ——Umax
S| I
2. Nhé lai khoang thai gian trong dao dong diéu hoa
- Xq X4
i 1 1
ty = 1 arcsinx1 t; = 1 arccosXl
1w All? w A
A A A
0 2 V2 2 A
T T T T
12 21 24 12

3. Chuyén dong di tit hai bien ra VICB la chuyén dong nhanh dan. Chuyén dong di ti

VTCB ra 2 bién la chuyén dong cham dan.

4. Néu con lac don dang dao dong dieu hoa dung lac di qua vi tri can bang néu lam thay

ddi chiéu dai sao cho co nang khong doi:

2 A2 2 [
W:mwA _mg;‘l :m29l 2 QL = Cax 7
I
W == W , mleAQ mgA/Z mgl 2 = l/
W = 2 2[ = 2 max A/ - A -
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.3.3 Bai toan lién quan dén van téc cta vat, luc ciang sgi day, gia

toc

Phuong phap

+ Tu cong thic tinh co nang:

muv? muv?
W =mgl (1 —cosa) + - = mgl (1 — cos Amax) = %
suy ra:
v? = 291 (COS @ — COS Amay) = ¥ = £1/2gl (COS O — COS Max)
V2. = 291 (1 — COS (max) = Vmax = /291 (1 — COS Qax)
COS (¥ — COS (max < 1 (a?nax — a) v =gl (a2 — a)
Néu aypay thi 1 2 nén ) n;ax
1—cosa= Ea?nax max glamax =wA
+ Luc dong vai tro lyc huéng tam:
mv:  m
F —mgcosa = Fj = = 729[ (Cos @ — €OS ax) = R = mg (3 cos a — 2 oS aupax)

Chu y
1. Tai vi trf bién (o = £amay )uc cing sgi day c¢6 do 16n cyc ticu (R, = Mg cos Qg ). Tai
vi trf can bang (o = 0) Iyc cang sgi day c6 do 16n cuc dai (Rpax = mg(3 — 2 oS Qimax) )
2. Néu soi day chi chiu dugc luc kéo t6i da F thi dieu kien dé sgi day khong dit 18 Ry < Fp.

3. Néu con lic don ding yén & vi tri can bang thi Iyc cing soi day cung do 16n va ngugc
hudéng véi trong hyc. Nghia 1a chiung can bang nhau.

4. Néu con lic dao dong di qua vi trf can bing thi tai thoi diém nay luc cang nguge huéng
véi trong liyc nhung ¢6 do 16n 16n hon trong lyec:

Ruax = mg(3 — 208 pax) > mg

Hai lyc nay khong can bang nhau va hop liyc ciia chiing huéng theo Roas

_ _, _ | huéng theo ﬁmax
Fhl = Rmax + mg
Fri = Rpax — mg = 2mg (1 — cos tipax)
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

5. O cac vi trf khong phai 1a vi tri can bang thi trong Iuc va lyc cang sgi day khong ngugc
huéng nhau nén khong can bang nhau. Tic 1 néu con lic don dang dao dong thi khong
c6 vi trf nao lyc cang soi day can bang véi trong lic: ﬁhl = Rmax + mg # 0. Tuy nhién,

sé ton tai hai vi tri dé R = mg hay

1+ 2 cos apax

mg(3cosa — 2COS Apax) = MG < COS v = 3

6. Néu khi qua VTCB soi day vuéng dinh thi do 16n lic cang day truée va sao khi vudng
lan luot 1a

R =mg (3 — 2cos Omax)

{ R'=mg(3—2cosal,,,)

Dé tim bién do géc sau khi vuéng dinh ta ap dung dinh luat bao toan co nang:

W =mgl (1 — coS amay) = mgl’ (1 — cosal,,.)

max

[
= cosal . =1— 7 (1 — oS Omax)

AY
A
\
hY
hY
._4/\\
A
AY
A"
A
a A
max %,
»
A
\
)
A
\
[ \
Y
- \‘
- A
i \
- ‘\
7y N
-
e a 1Y
- max Y
-7 A3
e p
- \\
” \
\\‘ ”I
\\ ’4
~. -~
\‘ "
b il 1 -“‘
S —— @ )"

1.3.4 Bai toan lién quan dén gia toc ctia con lac don

Phuong phap

Dao dong ctia con lic 1o xo 1a chuyén dong tinh tién nén né chi c6 gia tbc tiép tuyén. Dao

dong ctia con 1ac don vita ¢6 gia toc tiép tuyén vita c6 gia toc phap tuyén (gia toc huéng tam)
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

nén gia téc toan phan la tong hop ciia hai gia téc néi tren:

!

Qy = — = gsina
a=dy+an =a=/a} +a;, TQ

A = T = 2g (COSOZ — COS Oémax)

[\]

1
. R , 1. ] cosa—cosamax X = (Qpax — @) ay = go
Néu « va aypax nho thi nén

. _ 2 2
sina ~ « aht_g(amax_a)

Dty

P, = mgsina
P, = mgcosa

vZ = 2gl(cosa — cos0,,,y)

1.3.5 Bai toan lién quan dén va cham con lic don

Phuong phap

Vat m chuyén dong van toc vy dén va cham vé6i vat M. Goi ¥, V 1a van toc clia m va M

ngay sau va cham.

e Néu va cham mém: v = V nén:

muvg
= M)V =V =
mao = (m + M) m+ M
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Tai lidu lwu hanh ndi bo

e Néu va cham dan hoi:

muvg = muv + MV

1 1 1
vag + §m1)2 + 5]\4\/2

<

1.3.5.1 Vat va cham véi con lic tai vi tri can bang

Néu con lic don dang ding yén tai vi trf can bang thi

vat m chuyen dong véi van toéc ¥, dén va cham vao no.

Néu Néu va cham mém thi toc do cia con lac ngay sau

. N muvg
h tai VICB) la: V = .
va cham (tai ) 1a G

Néu va cham dan hoi thi téc do clia con lac ngay sau

2mug
h tal VICB) la: V =
va cham (tai ) 1a e

V ciing chinh 14 téc do ciic dai cia con 1ac sau va cham

nén V = Upmax VOi Umax tinh bang

Umax = \/2ghmX = \/2gl (1 — cos anmax)
Vmax = WA (Dao dong bé)

Va cham meém: W’ = Wy =

Co nang con lic sau va cham:

Va cham dan hoi: W’

1.3.5.2 Con lic va cham véi vat tai vi tri can bang

Con lic don dang dao dong ding lic né di qua VICB
(c6 toc do ce dai vg = Vmax) thi n6 va cham véi vat M dang

ding yén. Trong do:

VUmax = \/2ghmax = \/29[ (1 — COS amax)
Umax = WA (Dao dong bé)

MUmax

Néu va cham mém thi V = chinh 1a tdc do cuc

m +

= deax =

2muyg

T m+ M
(m — M) v

m+ M

. = -
(m o, @Y
( . -
\\7/

Pang dirng yén

A= lamax

v6i 21
g
= /2 =21f =
w \/; |

(m+ M)V?

2
MV?
2

W////////ﬁ///%

_____ ‘7[) //_\\\
0 M)

Pang dirng yén
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

dai ctia con lic sau va cham:

1% MUmax / U/max = \/Zgh;nax = \/le (1 — COS Oé;nax)
= — =
m+ M T = wA’ (Dao dong bé)

(m — M) Upax

Néu va cham dan hoi thi |v| = ‘ Y,
m

= v} .. chinh 1a toc do cuc dai ctia con lac

sau va cham:

’ | ‘ (m — M) Umax / U:nax =V QQh;nax = \/29[ (1 — COS Oéinax)
vl =] =
m+ M T U = wA’ (Dao dong bé)

S M) V?
. Va cham mém: W = Wy = M
Co nang con lac sau va cham: M‘%ﬂ

2

Va cham dan hoi: W' = Wy =
Quy trinh giai nhanh

1. Con liac don m dao dong véi bien do géc amay dung lic qua vi trf can bang, né va cham
~ N (PN ~ P ~ N ! N,
vat M va bién do goc sau do la ag,,, thi:

|m — M| B \/(1 —cosal..)

(1 = cos amax)

i (Néu va cham dan héi)
m

1— ! p N
ULE M (Néu va cham mém)
m + M (1 — oS Aax)

2. Con lac M dang diing yén & vi tri can bang thi vat m chuyén dong theo phuong ngang

v6i toc do vy dén va cham vao vat m va bien do goc sau do la of .

77;—?3\4 = /2g1 (1 — cosa,,,) (Néu va cham mém)
mnjv](if = /291 (1 — cosa,,) (Néu va cham dan hoi)
B a2 a/?
Néu a . nhé thi (1 — cos apax) ~ ;ax; (1 — cos @ max) & %
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Tra cttu cac dang toan Vat ly 12 Tai lidu luu hanh ndi bo

1.3.6 Bai toan lién quan dén thay déi chu ki
1.3.6.1 Chu ki thay do6i 16n

e Con lac dua lén cao:

T

R+h)

e Con lic dua xudng sau:

!
2T l—
r_ V9% _ U [g _ _ v n
T l_ Vg VIVR-z
2T [ —
g

_ GM(R-12)

e Con lic dua len thien thé:

B i S

R/Q

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

e Con lic don di chuyén trén Trai dat:

1.3.6.2 Chu ki thay d6i nho

Cong thitc gan ding (1 + 2)* ~ 1+ ax véi x < 1

I+ Al ( Al)m 1Al
° ~ |1+ — ~1+-——

l l 21
Ag\ ~V? 1A
. J ~(1+—g) ~1_ -2
g+Ag g 2.9
1+ at 1/2 /2 1 1 Lo
~ (1 1 1 1— - =14+ - —
Vit a (14 at)"“(1+at)” +2at 2at +2a(t t)
R 2\ —1/2 1z
~ 1——> ~1+-—=
*VER=: ( I ToR
& Chu ki thay doi do thay doi [ va g:
/
27rl—/
(s g U [g  JI+Al 91 1Al 1Ag
T AT l g+A T 21 2y
24 | —
g

& Chu ki thay ddi do chi nhiét do thay doi:

T’ I’ l t’
\/7 /g +a ot — 1)

& Chu ki thay doi do ca nhiet do va vi tri dia i thay doi:

T’ ! ! 1 1A
—:\/Z 9 _ fltat I midza —t)— -9
T YA I14+at\ g+ Ag 2 2 g
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

& Chu ki thay ddi do dua len do cao h va nhiét do ciing thay doi:

GM
T I [g [+ at’ R2 1T, h
— =7/ = ~l+-a(t' —t)+ —
T \/;Vg’ Vitar | GM taell-O+3
(

R+ h)’

& Chu ki thay doi do Iuc Acsimet.

Qué ning c6 thé tich V khi dat chim trong chat léng ho#ic chat khi c6 khéi lugng rieng d
luén luén chiu tac dung ctia Iy day Acsimet Fy = dVg (gia tri nhé). Lyc dé gay ra cho

vat gia toc d@, c6 huéng ngude v6i hudng clia § va c¢6 do 16n

Vg dVg dg
a=—"=——=—=
m DV D

v6i D 1 khoi luong riéng ctia chat lam qua nang

Lic nay vai tro ciia gia toc trong truong tac dung lén vat duge thay bang gia toc trong

truong hieu dung ¢’ c¢6 huéng cting huéng véi ¢ va c6 do 16n

Do do:

& Néu ngoai lyc F' gay ra mot gia toc nhd a = — thi cing duge coi 14 mot nguyén nhan
m

dan dén sy thay doi nhé ctia chu ki, va goi chung la su thay déi chu ki nhé theo gia toc

AT ~ l+a
T ) 2¢g

lay dau — khi ngoai lyc cling huéng vdéi trong liuc va nguge lai thi dau +.

va co:

Téng hop tat ca cac nguyén nhan

T 1Al 1Ag 1 h 1d | Al=1 -1
—ml+-——-——+-at' )+ =+=-=
T 21 2 2 R 2D | Ag=g —y¢g
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.3.6.3 Dong ho qua lic

Goi T, T' lan lugt 1a chu ki ctia dong ho dung va chu ki ciia dong ho sai. Gia st hai dong
ho bit dau hoat dong ciing mot lac va dén mot thai diém s6 chi clia ching lan lugt 1a ¢ va t'.
Theo nguyén tac cau tao ctia dong ho qua lac thi: tT = ¢'T

e Khi dong ho chay sai chi ¢’ (s) thi dong ho chay dung chi:

AN L ]
T ViVyg
g

e Khi dong ho chay dtng chi ¢ (s) thi dong ho chay sai chi:

Cht ¥

1. Khi dong ho chay ding chi Laomg ho dang = ¢ thi dong ho chay sai chi thoi gian Cadmg ho sai =
tr

T Do chénh léch:

T > (0 Dong ho sai chay cham
At = tdéng hd dang — tdéng hd sai — t— — 1—-— N . .
< 0 Dong ho sai chay nhanh

t,T,

2. Khi dong ho chay sai chi Laong ho sa = € thi dong ho chay dung chi thoi gian Ladng ho ding =
. Do chénh lech:
7 D0 chénh lge

, T T’ > (0 Dong ho sai chay cham
At = tdéng hé ding tdéng hé sai — U= = l— = N N .
T < 0 Dong ho sai chay nhanh

3. Khi dong dang chay sai mudn cho né chay ding thi phai thay déi chiéu dai sao cho:

! 5
T 1+lAl 1Ag+1 At—i—h—|—1d - T>0:>tang
_— = _ —Q _— _—— =

Al
T 21 2 g 2 R 2D : <0 = gidm
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

4. Néu cit sau moi ngay dem dong ho chay nhanh b giay thi can phai ting chiéu dai sao

cho: 1Al b Al

27 "\ 243600 B
5. Néu cit sau mdi ngay dem dong ho chay cham b giay thi can phai gidm chiéu dai sao cho:

21 24.3600 ) [

1.3.7 Bai toan lién quan dén dao dong con lic don cé thém trudng

luc

Phuong phap

% Khi chua c6 F dao dong clia con lac don bi chi phdi bédi trong lyc P

e Tai VTCB, phuong cia day treo song song véi phuong P (hay g)

[
e Chu ki dao dong: T' = 27T\/j
g

% Khi ¢6 them F dao dong ciia con l4c don bi chi phéi béi trong luc hieu dung (con goi la
trong lyc bidu kién): P' = P + F ¢6 vai tro nhu P. Gia téc trong truong hieu dung (biéu
. P F
kién): § = — = g+ —. Liac nay:
m m

e Tai VTCB, phuong ctia day treo song song véi phuong P’ (hay ¢')

l
o Chu ki dao dong: T" = 27y [ —
g

Vi P (hay §) c6 huéng thang diing tit trén xuéng nén dé thuc hién cac phép cong cac véc
—»/ —

L P 2 ) ?
to P = P+ F hay § = — = §+ — ta phan biét cic truong hop: F huéng thang ditng, huéng
m m
ngang va huéng xien. Can luu y P’ (hay ¢’) ¢6 phuong trung véi sgi day va c6 chiéu sao cho
n6 luon ¢6 xu huéng kéo cang sgi day!

* Khi F huéng thing ding (hinh a)

xubng

F
m
lénvég>% ’ F

—g =g

F huéng thing dl’rng\

AT
I
Q
_l’_
S|
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Tra cttu cac dang toan Vat ly 12

Tai lidu lwu hanh ndi bo

* Khi F huéng ngang (hinh b)

¢ F
_ anq = —
— - F ﬁhu‘éng ngang P
g =g+ — —— 2
m ;o 5 g
o B
m Ccos av
IC(
A
| -
F
f),w ﬁ" — a N
Pw P’
Hinh a Hinh b
* Khi F huéng xién
. F\°
— L F F huéng xién gl = ¢g2 + <_> - 29_ COS/B
g=+——"
m P F
— = —— = sina = —sinf
sinf  sina

Ta x6t cac loai luc F' phd bién

e Luyc dién truong: F=gE,dolén F = lq| E

e Luc day Acsimet: F4 luon thing ding huéng len va c6 do 16n Fy = pgV. Trong do: p la

khoi lugng rieng ciia chat 16ng hay chét khi, ¢ 1a gia toc roi tir do va V' 1a thé tich ctia

phan vat chim trong chat 16ng hay chat khi dé.

e Luc quan tinh: F= —ma, do 16n F' = ma

Dang ki hoc thém 1y & Bién Hoa - Dong Nai qua sdt 0914449230
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.3.7.1 Khi F c6 phuong thing ding

Khi F huéng thing ding xudng thi P’ ciing ¢6 huéng thing ding xubng va do lén P’ =
F — ? — o
P+ F nén ¢ = g+ —. Khi F' huéng thang ding len ma F < P thi P’ ¢6 huéng thang ding
m

. F = >
xuéng va do 1én P = P — F nén ¢’ = g — —. Con khi F' huéng thang ding léen ma F > P thi
m
. , F
P’ ¢6 huéng thang ding len va do 16n P = F — P nén ¢ = — — g.
m
Chi §

1. Khi con lic don dang dao dong ma luc F c6 huéng thing ding bat dau tac dung thi co
ning thay doéi hay khong con phu thudce vao li do lic tac dung:

e Néu lic tac dong con lic qua VTCB (a = 0) thi khong lam thay déi téc do cuc dai

vl = Umax Nén khong lam thay doi dong nang cuc dai, ttc 1a khong lam thay doi

max

cd nang dao dong.

e Néu lic tac dong con lac qua VT bien (o = £amay) thi khong lam thay doi bien do

goc (@' ,,,.» = Qmax) nén ti 6 co niang bang ti s6 thé nang cuc dai va bang ti s6 gia
toc.

amax

e Néu luc tac dong con lac qua li do goc a = £ thi do bién thién thé ning lac

nay dang bang do bién thién co ning.

4 /
a=0=—=1=v__ = Unax
W . ;ax
=dop > —=>=a . =
. F (67 (07 a: W g amax «
g = - m(g =gl ,_m(—g)l , _1(¢
a ==+ > AW, =—— *=———qi =—|=—1|W
n 2 2n2 n%\ g
'l [ "—g)l
W/ - W + AI/Vt = mg O/12nax = mg ar2nax + = (g g) a?nax = Omax :?
\ 2 2 277,2
2. Trong cong thitc tinh van toc:
2 Qmax<K1 2 2
v° = 2gl (cos @ — COS Wpax) ——— v° = gl (ozmLX — a)
VUmax = \/QQZ (1 — COS amax) —amax<<l) Umax = \/ﬁamax
ltc nay ta thay g bang ¢
2 __ / amax<1 9y 2
v = 2¢'l (cosa — oS appay) ——— v° = ('l (amax — a)
v = /291 (1 = €08 max) 22N Dax = /'l 0lmax
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

3. Khi con lic treo trén vat chuyén dong bién déi déu véi gia toc @ (Chuyen dong nhanh
dan déu @ JJ ¥ va chuyén dong cham dan déu @ |1 ¥) theo phuong thang ding thi né
chiu thém lyc quan tinh: F = —mda, do 16n F = ma (F |1 @) nén gia téc trong truong

F
hiecu dung: § =g+ —=g—ad
m

@ huéng xubng = ¢ =g—a=T =27
g—a

l
g+a

Xéta<g

dhuénglen=¢ =g+a=1T =2r

4. Khi con lic don dang dao dong ma thang may bat dau chuyén dong bién déi déu theo
phuong thang ditng (¢’ = g & a) thi co nang thay ddi hay khong con phu thuoc vao li do
ltc tac dung:

e Néu lic tac dong con lic qua VTCB (o = 0) thi khong lam thay doi téc do cuc dai

v .. = Umax NN khong lam thay doi dong nang cuc dai, tic 1 khong lam thay doi

co nang dao dong.

e Néu lic tac dong con lic qua VT bién (o = £auay) thi khong lam thay déi bien do

goc (o, = Omax) NN ti 86 co ning bang ti s6 thé nang cuc dai va bang ti s6 gia

toc.
e Néu lic tac dong con lac qua li do goc o = p max s do bién thién thé ning lic
n
nay dang bang do bién thién co ning.
4 !

a=0=—=1=0__. = Unax
W , ;ax

a:iamaxj_:_jainax:a

g = gka a N g -9l , mid =gl 1 (g
a=+—""= AW, = a® = . =—=—1|W
n 2 2n? n% \ g
. mg'l o mgl 5 m(gd —g)l , _
\ Wi=Ww + AWt = 2 max Tamax + Tamax = Qmax =
1.3.7.2 Xét F ¢6 phuong ngang

o tana = —

g., _ §+ E F hudéng ngang 5
m r_ 2 F g

9=+ =
m cos
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Chu y
1. Déi véi trusng hop tu dieén phang, cuong do dien truong huéng tit ban duong sang ban
am va c¢6 do I6n: E = T v6i U 1a hieu dien thé gitta hai ban tu va d 1a khoang cach gitta
hai ban tu.

2. Dé tinh van tbc ciia vat, trude tien xac dinh g’, xac dinh vi tri can bang, roi ti do xac

dinh «, anax va ap dung cac cong thic:

v = 24l (cos ¢ — cOS yay) OmaxSl 2 = g (a2 — @)
max 1
’U;Tlax = \/2g/l (1 — COS OéHlaX) Eé Umax - \/ g/lamax

3. Khi con lic treo trén vat chuyén dong bién doi déu véi gia téc @ (Chuyén dong nhanh dan
déu @ ) ¥ v& chuyén dong cham dan déu @ |1 @) theo phuong ngang thi né chiu them
luc quan tinh: F= —md, do 16n F' = ma (ﬁ 11 @) nén gia toc trong truong hieu dung:
F ,

J =g+ — = §—d. Khi 6 VTCB, phuong day treo hop véi phuong thang ditng mot goc
m

S va do 16n gia toc trong truong hieu dung ¢’ > g

tanﬁzg
g
J=vVe+a=-—1_>4

cos [

a a
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.3.7.3 Khi F c6 phuong xién

F\* _ F
Ao ‘=g + (=) —29—
g_]y:g—l-i F' hudéng xién 9 Jg <m) ngOSB
m

Cha y

1. Néu vat trugt khong ma sat trén mat phang nghiéng thi chuyén dong ctia né la chuyéen
dong nhanh dan déu véi gia téc a = ¢g; = gsina. Khi con lic don treo trén vat nay thi
tai vi trf can bang phuong clia soi day vuong goéc véi mit phang nghieng va c6 do 16n

g = gs = gcosa
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

2. Khi con lic don treo trén vat chuyen dong nhanh dan déu xudng déc thi gia téc trong

truong hieu dung ¢’ = /g2 + a2 — 2gacos B va khi & vi tri can bing soi day hop véi
g/

. a
phuong thang ding moét goc ¢ sao cho =

sinp  sinf

1.3.8 Bai toan hé con lic thay déi

Phuong phap

* Con lac vuéng dinh

I —
T1 =2m4 [ —
g T — Ty + T .g};r-.,
l 2 <4
Ty =214 [ 2 L. A2 1,
g
mgA?  mgA3  mgl ,  mgly ’
Wy =W, = = -
U 20 2, 2 12
\\\ /.'.
ey

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

r 2
mol 2 _RAT e g
2 . P T Ty
Wi =W, KA2  RAS
l 2 2
T =2m |~ T 4T = - T+ T
g N 2 = 5
ly 2
T2 = 2wy =
L g
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rrrrrrrrrrrrrrrrrrr

nmnnimnm
%/////////////////////////////////////z .

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

(U
)

N
=

R
3
B
W

*Con lic don va cham véi mat phing

T1:27T £
g

1 .
toc = — arcsin
w

Oémax

1.3.9 Bai toan lién quan dén chuyén dong ciia vat sau khi day diit

Phuong phap

* Pit khi vat di qua vi tri can bang

e Toéc do qua cau khi day dit: vg = 1/2g (1 — cos aax)

, T = vyt
e Phuong trinh chuyén dong: 1,
Yy =39t
2
1 2h
) =h=—gt’=h=tc=4—
Khi cham dat: { %€ ="~ 39 Ty
ro = volc
v gt
) . R . Uy = Vg tan B = 4 = =
e Cac thanh phan van toc: = YUe Yo
vy = gt v=/vZ+v;
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Seae Vo X
Y r---.@F: =
~~~~~ Vy

Q
z

v

y

* Dt khi vat di 1én qua vi tri ¢6 li do goc o

o Téc do qua cau khi day drit: vy = 1/2gl (cos o — COS Amay)
e Sau khi day dit vat chuyén dong gidéng nhu vat ném xién, phan tich vector van tdc ban
Vox — Vg COS ¥

délli 170 = U(]w + ﬁgy .
Vgy = Vo SIN = v, = Vgy — gt

Thanh phan vy, dude bdo toan. Khi lén dén vi trf dinh thi vy, =0
e Co ning tai vi tri bat ki bang co nang tai vi tri cao nhat bang co nang lic dau:

2 2

2
mu mu mu
W:mgh%—TM%—TOy:mghdjL % — Wy = mgl (1 — cos ag)
17 %
AN X4
m N\Fob__ ¥
x\ N T T - X
A \\\"'s ffc.‘} T’Ox hd ‘\\ \_)l’x
‘‘‘‘‘‘‘ @ ="
) -
Vy
v
OO
y
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.4 Dao déng tat dan. Dao dong duy tri. Dao dong cuéng
bitic. Cong hudng

% Dao dong tit dan

Khi khong c6 ma sét, con lac dao dong diéu hoa véi tan so rieng. Tan sb riéng clia con

lac chi phu thuoc vao cac dac tinh ctia con lac.

Dao dong c6 bien do gidm dan theo thoi gian goi 1a dao dong tat dan. Nguyén nhan lam
tat dan dao dong 1a do Iiic ma sat va Iyc can ciia moi trudng lam tiéu hao co nang clia
con lic, chuyén hoa dan dan co ning thanh nhiét ning. Vi thé bién do ctia con lic gidm

dan va cudi cting con lac ding lai.

Ung dung: Céc thiét bi déng ctta tu dong hay gidm xoc 6 to, xe méy, ...1a nhing tng

dung ctia dao dong tat dan.

% Dao dong duy tri
Néu ta cung cap thém nang lugng cho vat dao dong c6 ma sat dé bu lai su tiéu hao vi
ma sat ma khong lam thay déi chu ki riéng ctia né thi dao dong kéo dai méi va goi 1a dao
dong duy tri.

% Dao dong cudng biic

Dao dong chiu tac dung ciia mot ngoai lic cudng biic tuan hoan goi 14 dao dong cudng
biic.

Dao dong cudng btic c6 bien do khong doi va cé tan s6 bing tan s6 luc cudng biic.

Bién do ctia dao dong cudng bitc phu thudc vao bién do cua liyc cudng bitic, vao lyc can
trong hé va vao sy chénh léch gitta tan s6 cudng biic f va tan s6 rieng fy ctia hé. Bién do
cua lyc cudng biic cang 16n, luc can cang nhd va sy chénh 1éch gitta f va fy cang it thi

bién do ctia dao dong cudng biic cang 16n.
% Cong huéng

Hién tuong bién do ciia dao dong cudng biic tang dan lén dén gia tri cyc dai khi tan s6 f
clia Ie cudng biic tién dén bang tan sb rieng fo ctia hé dao dong goi 1a hién tugng cong

hudng.

Dieu kien f = f, goi la diéu kién cong huéng. Dudng cong biéu dién sy phu thuoc cla
bien do vao tan s6 cudng biic goi 1a do thi cong hudng. N6 cang nhon khi Iite can ciia moi

truong cang nho.

DPang ki hoc thém 1
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Tam quan trong ctia hién tugng cong hudng:

Nhitng hé dao dong nhu toa nha, cau, bé may, khung xe,. ..déu cé tan so rieng. Phai can
than khong dé cho cac hé Ay chiu tac dung clia cac luc cudng biic manh, c¢6 tan sé bing

tan so rieng dé tranh su cong hudng, gay dao dong manh lam gay, do.

Hop dan ctia dan ghi ta, violon,. . .14 nhiing hop cong hudng véi nhiéu tan sd khac nhau
ctia day dan lam cho tiéng dan nghe to, ro.
1.4.1 Bai toan lién quan dén hién tuong céng hudng

Phuong phap

Hién tugng cong hudng xay ra khi chu ki dao dong cudng biic bang chu ki dao dong riéng

A 2
ch:_S: T
v We

b
T =To 1 2 m l
Ty = — = — =2my [ — = 2my | —
fo wo k g

1
. 1 km/h = — m/s
Do6i don vi: / 3,6 /
1 m/s=3,6 km/h
Chu y
1. Dé so sanh bién do dao dong cudng biic:

e Xac dinh vi tri cong hudng:

27 [k
WOZQTFfO:TO: E:\/g

e Vé duong cong biéu dién st phu thudc

Bién dé

bien do dao dong cudng bic vao tan

s6 dao dong cudng biic.
e So sanh bién do va luu §: cang gan vi
tri cong huéng bién do cang 16n, cang

xa vi trf cong hudéng bién do cang bé.

Bién Hoa - Dong Nai qua sdt 0914449230 76
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2. Do ciing tuong duong ciia hé 10 xo ghép song song va ghép ndi tiép lan luct 1a:

1.4.2 Bai toan lién quan dén tim téng quiang dudng dao déng dudc
(gan ding) trong dao dong tat dan

Phuong phap

Lic dau co niang dao dong la W

k’2
(Wczﬁzo)

A, 0y

IXCLEKLALD)

=X ]

N\ NN\

Goi S 1 tong quang duong di duge ké tit lic bat dau dao dong cho dén khi ditng hin, theo
dinh luat bdo toan va chuyén hoa niang lugng thi do giam co nang (W — W) ding bing cong
cia luc ma sét (A = FinsS).

|/‘/ — [/‘/C — FmsS = S —
v FmS
~0

(F,s = pmg (néu dao dong phuong ngang), F,s = pumg cosa (néu dao dong phuong xién goc

«) v6i p 1a he s6 ma sat)

1.4.3 Bai toan lién quan dén phan tram cd ning bi mat va phan

tram bién do bi giam

Phuong phap

Diang ki hoc thém ly & Bién Hoa - Dong Nai qua sdt 0914449230 7
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e Phan tram co ning clia con lac bi mat di trong mot dao dong toan phan:

kAQ kA/Q ~2A ~AA
AW W-W' 5T 5 _(A+A’)(A—A’)N2A.AA_2AA
w W kA? N A2 TA2 T T4
2

A R ) .. X
vii e la phan tram bién do bi giam sau mot dao dong toan phan

N A - An
e Phan tram bién do bi giam sau n chu ki: h,, =

e Phan tram bién do con lai sau n chu ki: — =1 — hy,,

A
\ Wo (A
e Phan tram co nang con lai sau n chu ki: h,y = — = | —
w A
X < < . A 2 N PN N W — Wn
e Phan tram co nang bi mat (chuyen thanh nhiét) sau n chu ki: W 1 — how

e Phan co nang con lai sau n chu ki: W,, = h,;y W va phan da bi mat tuong tng:

AW, = (1 — how) W

1.4.4 Bai toan lién quan dén do giam bién do sau mot chu ki

Phuong phap

Ta chi xét dao dong tat dan cham nén do giam bién do sau mot chukirat nhé: AA=A - A = A+ A’

e Do giam co nang sau mot chu ki bang cong ctia Iyc ma sat thice hién trong chu ki d6

A2 A/Q 4F
%—kQ :Fm5.4A<:>g(A—FA')(A—A'):FmSAA:AAz ms
.o .o ~ . N 4Fm$
e DO gidm bién do sau moi chu ki: AA = ’
AA 2F
e DO gidm bién do sau nua chu ki: - = kms

Bién do dao dong con lai sau n chu ki: A, = A —nAA

) z A
Tong so dao dong thuc hién duge: N = A

Thoi gian dao dong: At = N.T
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1.4.5 Bai toan lién quan dén téc do trung binh trong qua trinh dao

dong tat dan

Phuong phap

Téng quang duong va tong thoi gian tit lic bat dau dao dong cho dén khi ding hén lan

lugt 1a )
|74 kA
S pu— pu—
Fms ‘Ams kA 2
T
AA 4F,,s w
£ ~ N 9 2 N ~ < X < S wA
Toc do trung binh trong ca qua trinh dao dong tat dan la: vy = N
T
L ~ N 2 7 N ~ s X N N S U.)A
Toc do trung binh trong ca qua trinh dao dong dieu hoa la: vy, = T =2
s

1.4.6 Bai toan tim van tdc dao déng cuc dai trong dao dong tat dan

Phuong phap

Bai toan tong quat: Cho co hé nhu hinh vé, lic dau git vat 6 P roi tha nhe thi vat dao

dong tat dan. Tim vi tri vat dat téc do cuc dai va gia tri van toc cuc dai

Cach 1:

Ngay sau khi bat dau dao dong Iuic kéo vé c¢6 do 16n cuc dai (Fyq = kA) 16n hon Iyc ma

sat trugt (F,s = pmg) nén hop luc (ﬁhl = F,, — ﬁms) huéng vé O lam cho vat chuyén dong

nhanh dan vé O. Trong qué trinh nay, do 16n lyc kéo vé gidm dan trong khi do 16n lyc ma sat

trugt khong thay déi nén do 16n hop luc giam dan. Dén vi trf I, luc kéo vé can bang véi luc ma

sat truct nén va vat dat téc do cuc dai tai diém nay.

A A
A
g X T X, 3
—_—— >
Q 0 P

Fus  pmg
ko k
Quang duong di dugec Ay = A — x;

B ]{?I[:Fmsﬁl‘[:
Ta co:
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Tai lidu lwu hanh ndi bo

Dé tim t6c do cuc dai tai I, ta ap dung dinh luat béo toan va chuyén héa nang luong. Do
gidm co nang dang bang cong clia lyc ma sat:

Wp —Wqg = FosAr
kA?  kag

2
mu;y

k
| k
= V7 = E(A—xI)ZWAI

“Meo” nhé nhanh, khi vat bat dau xuat phat tit P thi c6 thé xem I 1a tam dao dong titc
thoi va bien do 1a A; nén téc do cuc dai: v; = wA;. Tuong tu, khi vat xuat phat tit Q thi I’ 1a

tam dao dong tic thoi. Dé tinh z; ta nhé: “Do 16n luc kéo vé = Do 16n luc ma sat trugt”.
Cach 2:

Khi khong c¢6 ma sat, vat dao dong diéu hoa xung quanh vi tri can bang O. Khi c6 them
Iic ma sat thi c6 thé xem lgc ma sat lam thay doi vi tri can bing

_ Ay . A _
X
A A I 0 I tA
* ! o o - —
) P A i
A
® ¢ b
A, 1A,

vi tri can bang dén I sao cho: x; =

ms

Xét qué trinh chuyén dong tit A sang A’, luc ma sat ¢6 huéng nguge lai nén n6 lam dich

. = % , bien do A; = A — x; nén tdc do cuc dai tai
I 13 v; = wA;. Sau d6 né chuyén dong cham dan va dimg lai ¢ diem A; déi xting v6i A qua I.
Do dé, i do cuc dai so v6i O 1a Ay = A — oy = A7 2.

Qua trinh chuyén dong tit A, sang A thi vi trf can bang dich dén I, bien do Ay = A, —

va téc do cuc dai tai I’ 1a vy = wAp. Sau dé n6 chuyén dong cham dan va dimg lai ¢ diém A,
d6i xting v6i A; qua I'. Do d6, li do cuc daiso v6i O 1a Ay = Ap —xp = Ay — 227 = A —2.2x;.
Khéo sat qua trinh tiép theo hoan toan tuong tu.

Dang ki hoc thém ly &
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

Nhu vay, cit sau mdi nita chu ki (sau mdi lan qua O) bién do so v6i O giam di mot lugng:

( Al == A - AAl/Q
A2 = A - 2AA1/2

2y 2
— I Ay = A— 304,

AAl/Q = 2.1'[ = L 2

An =A-— TLAAl/Q

Chu y: Ta c¢6 thé chiing minh khi c6 Iyc ma sat thi tam dao dong bi dich chuyén theo

) F
huéng ctia litc ma sat mot doan —= nhu sau:

+ ms . k:( Fms)
—_— s i=— |-

m m k

)

F
Dat{ i k== —w?y =y = Ajcos (wt + @)
2
w JR—
m

1.4.7 Bai toan tim li do cuc dai so vé6i O sau lan thit n di qua O (lan
thit n 16 xo khéong bién dang)

Phuong phap

) A, - A _
X, |
A A r orﬁl A
9 L ® ® H—
_ P A
A
® ¢ >
Ay LA,

v
A\ 4

N . F,
Tai I, Iyc hoi phuc can bang véi luc can : kx; = Fo = x; = ?C

. kA2 kA2
Goi A; 1ali do cuc dai sau khi qua O lan 1: 71 -5 - Fo (A+ Ay

2F, 2F,
(A+A1)(A—A1)—TC(A+A1):0:>(A—A1)—TC:O:>A1:A—2;z:1
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. x N 2F,
Do gidm bién do sau mdi lan qua O (sau moi nita chu ki): AA;/, = TC = 217

Li do cuc dai so véi O sau khi qua O lan thit n: A, = A —nAA )

1.4.8 Bai toan tim quang dudng di dugc sau khoang thdi gian nT /2

Phuong phap

[
v

Néu lac dau vat ¢ P thi quang duong di dugce sau thoi gian:

;

T
t=2—-1a5=A+2A,+ A,
t:3.§1aS:A+2A1+2A2+A3

T

\

T do suy ra:

S=(A+A)+ (A +A) + -+ (A1 + A,) =n24 —n*AA ),

1.4.9 Bai toan tim quang dudng di dudc khi gia téc déi chiéu lan
th@ n
Phuong phap

Lic dau vat § P dén I gia tdc doi chidu lan thit 1, sau d6 dén Q roi quay lai I’ gia tdc doi
chiéu lan thit 2,. ..

Do dé, quang dudng di duge sau khi gia téc doi chiéu lan thi 1, thit 2, thit 3,..., thi n
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lan luot 1a:

(( Sy =A—ay
82:A+2A1—.CB[
53:A+2A1+2A2—ZE[ :>Sn:(Qn—l)A—(nQ—n—l—O,5)AA1/2

L Sn:A+2A1+2A2++2An,1—x[

1.4.10 Bai toan tim tong s6 lan di qua O (vi tri 16 xo khéng bién

dang) va tim toa do khi vat dimg lai

Phuong phap

Goi ng, n, At va z.Jan lugt 1a tong s6 lan di qua O, tong sé nita chu ki thuc hien dugc,
tong thoi gian tir lic bit dau dao dong cho dén khi ditng hin va khoang cach tit vi tri dimg
lai dén O. Gia st lac dau vat ¢ vi tri bien duong +A (1o xo dan cyc dai) ma cit mdi lan di

qua VTCB bién do gidm mot luong AA;, nén mudn xac dinh ng, n va At ta dua vao ti so:
A

AA

=bq.

1. ng = p Vi ltc dau 16 xo dan nén

Néu ng 1a s6 nguyén 16 = Lan cudi qua O 1o xo nén
Néu ng 1& s6 nguyén chin = Lan cudi qua O 10 xo dan
2. Dé tim n ta xét cac trudng hop cé thé xay ra:
* Néu ¢ < 5 thilan cudi di qua O vat 6 trong doan I'] va ding luon tai d6 nén n = p

T
At =n—
2

Te = |A — nAA1/2’

* Néu ¢ > 5 thi lan cudi di qua O vat & ngoai doan I'I va vat chuyén dong quay ngusc
lai them thoi gian T'/2 lai r6i méi ding nén n = p + 1.

T
At =n—
2

LTe — |A — TLAAl/Q’
Chii ¥
1. Khi ditng lai néu 16 xo dan thi Iuc dan hoi 1a Iyc kéo, nguge lai thi liyc dan hoi 1a lyc day
va do 16n Iyc dan hoi khi vat ding lai 1a: F = k|x,|.
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2. Dé tim chinh xéac tong quang duge di duge ta dya vao dinh 1f “Do giam co nang ding

bing cong clia liic ma sat”:

1.4.11 Bai toan tim téc d6 tai O hoic tai mot diém nhit dinh

Phuong phap

A, A
A
s X, ‘I( X N
¢ .Ik >
Q 0 P

N\

Gia st lic dau vat & P, dé tinh téc do tai O thi c6 thé lam theo cac cach sau

e Cach 1: Do gidm co nang diung bing cong clia lic ma sat Wp — Wo = A, hay

kA2 muv? k 2F,,
_— = = —_— 2 _ s = 2 _
-l =F. A= \/m <A ; A) W\ /A2 = AAA,

e Cach 2: Xem 7 1a tam dao dong va bién do A; = A”z; nén toéc do tai O:

vy = wy/ A2 — 22

Tuong ti, ta sé tim duge téc do tai cac diém khac
1.4.12 Bai toan lién quan dén con lic 10 xo dao dong tat dan dudc
truyen van tdc tir vi tri 16 xo khéng bién dang

Phuong phap

Gia st Iic dau vat ¢ O ta truyén cho né mot van téc dé dén duge tbi da la diém P. Do
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gidm co nang ding bang cong clia Iuc ma sat: W — Wp = A, hay

2 2
mv; kA k 2F s
- " g = F.. A= vg = (A2 + TA = w? (A2 + A.AA1/2)
2
=>A2+AA1/2. —%:0
A, A
A
( X; ‘:( X 1
M :
Q 0 P

LI

1.4.13 Bai toan trong dao dong tat dan cta con lic 10 xo, tim tbc
do cuc dai sau thoi diém ¢,
Phuong phap
Gia st ldc dau vat & vi tri bien, mudn tim téc do hoic toc do cuc dai sau thoi diém t, thi

T T T
ta phan tich ¢, = nE + At hodc ty = nE + 1 + At. T d6 tim bién do so v6i tam dao dong &

lan cudi di qua O va téc do & diém can tim.
1.4.14 Tim thsi gian di tir diém nay dén diém kia trong dao dong
tat dan

Phuong phap

Ta phai xac dinh duge tam dao dong tic thoi va bién do so v6i tam dao dong.

T
> . ’_H—J:‘: r
w Q I o |1 P
.
|
Chang han, thoi gian chuyén dong tit P dén O la: t = Z +1t = Z + ! arcsin Q
4 4 w IP
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Binh luan: V6i phuong phap nay ta cé thé tinh duge cac khoang thai gian khac, chang han

N N PR . 1 1T
thoi gian di tit P dén diem I’ 1a: ¢ = — + — arcsin —
4 w 1P

1.4.15 Con lic 10 xo dao dong tit dan theo phuong thang ding

Phuong phap

Bai toan téng quat: Cho co hé nhu hinh vé, lac dau kéo vat ra khéi vi tri O mot doan
A 16i tha nhe thi vat dao dong tat dan. Tim vi trf vat dat toc do cuc dai va gia tri van toc cuc

dai.

Lap luan tuwong tu nhu truong hop vat dao dong theo phuong ngang.

Neu vat di tir P ve Q thi tam dao dong la I ngugc lai thi tam dao dong

F
12 I’ sao cho: z; = O = OI' = ?C

Dé tim tdc do cuc dai ta phai xac dinh lac d6 tam dao dong la I hay I’

va bién do so véi tam roi Ap dung: Vmax = wA; hay v = wAp.

Do giam bién do so véi O sau méi lan di qua O la AAyjy =211 = —

nén bién do con lai sau lan 1, lan 2,..., lan n lan luot 1a:

(A =A—AAyp,
A2 = A— 2AA1/2
Ay =A—3AA

An =A-— nAA1/2

1.4.16 Bai toan lién quan dén dao dong tat dan ctia con

lic don

Phuong phap
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Ta chi xét dao dong tat dan cham va khdo sat gan ding (xem khi diing lai vat & vi tri can

bang).
( w [ k= mw? =Y
= [

C A= lamax

AA = % 2A2 AQ
k  V6i con lac don ta thay _ mw AT mgA”  mgl o
A 2 2 2 max

N =

AA l
At = N.T F=2m/

Chi

1. Bién do dao dong con lai sau n chu ki: A, = A — n.AA & a,, = Qpax — 1A

mw?A®  mgl ,

2 amax

2. Néu co nang lac dau la W = va con lac chi thie hien duge thoi gian

At
At (hay duge N = T dao dong) thi:

- w
e D0 hao hut co nang trung binh sau moéi chu ki la: AW = N

e (Cong suat hao phi trung binh 1a P, = A (mudn duy tri dao dong thi cong suat

can cung cap ding bang cong suat hao phi).

Néu sau n chu ki bien do goc gidm tit a; xudng asp thi cong suat hao phi trung binh la:
mgl , mgl ,
U L TR N N

At n.T
3. Nang lugng c6 ich can cung cap sau thoi gian ¢ 1a: A

Py

P

c6 ich — ¥ cung cépt
Néu hiéu suat ctia qua trinh cung cap 1a H thi ning lugng toan phan can cung cap la:
P

A _ Acé ich __ * cung cépt

toan phan — H H
Néu dung nguon dién mot chidu co suat dien dong E va dien lugng Q dé cung cap thi

nang lugng toan phan can cung cap la: A, jpan = £.Q & %‘ﬁp =FE.Q

1.5 Tong hop dao dong

% Néu mot vat tham gia dong thoi hai dao dong diéu hoa cliing phuong, cling tan s6 vdi cac

phuong trinh: z; = A; cos(wt + ¢1) va To = Ay cos(wt + s) thi dao dong tong hap sé 1a:

DPang ki hoc thém 1
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r =1z + x5 = Acos(wt + ) v6i A va ¢ dugce xac dinh bdi:

A% = AT+ A2 —2A Ay cos (03 — 1)
A sin + Agsin o

tan o =
Aj cos @1 + Ay cos o

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

clia cac dao dong thanh phan.

% Khi hai dao dong thanh phan ciing pha (3 — 1 = 2kn) thi dao dong tong hop cé bién
do cuc dai: A = A; + A,.

% Khi hai dao dong thanh phan ngugde pha (o — @1 = (2k + 1)) thi dao dong tong hop c6
bién do cuc tidu: A = |A; — Asl.

% Trudng hop tong quat: A, + Ay > A > |A; — Ay

1.5.1 Bai toan tim dao dong téng hop khi biét phuong trinh cic dao
dong thanh phan

Phuong phap

Téng hop hai hay nhiéu dao dong diéu hoa cling phuong, ciing tan sb6 13 mot dao dong

diéu hoa cuing phuong, ciing tan so.

Céach 1: Ap dung truc tiép cong thic tinh A vA tan ¢

- =/ A2+ A3 — 2A; A5 cos (pa — 1)
x1 = Aj cos (wt + ¢1) A \/A1+ 2 142 Y2 — P1
B =z = Acos (Wt + ¢) Aqsin 1 + Agsin gy
o = Ag cos (wt + ¢9) tan p =
Aq cos 1 + As cos o

e Néu mot dang ham cos, mot dang ham sin thi doi: sin (wt + a) = cos (wt +a— g)
e Néu hai dao dong cuing pha: @y — @1 = k27 — Apa = Ay + As.

e Néu hai dao dong thanh phan ngugce pha: vy — 1 = (2k + 1) 7™ — Apm = |41 — Ay
e Néu hai dao dong thanh phan vuong pha: ¢y — 1 = (2k + 1) g — A= /A + A3

Cach 2: Cong cac ham lugng giac
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X :xl +x2+...
x = Ay cos (wt + 1) + Az cos (Wt + p2) + - -
x = coswt (Aj cospy + Ascos g + -+ +) —sinwt (A singy + Ay sinpg + - - )

" J N J/

TV TV
Acosgp Asin g

=1 = Acos (wt + )

Cach 2: Cong s6 phiic
x:x1+x2+<:>x:A14901+A24902+
Dé thuc hien phép tinh vé sé phitc, bAm | MODE man hinh xuat hien CMPLX
e Mubn biéu dién s6 phiic dang AZp, bam | SHIFT =]

e Mudn biéu dién s6 phitc dang a + bi, bam | SHIFT =]
e Dé nhap ky tu £ bam: |SHIFT || (-)

Khi nhap cac s6 lieu thi phai théng nhat dude don vi do goc 1a do hay radian
Kinh nghiém:
1. Khi can tong hgp hai dao dong diéu hoa c6 thé ding mot trong ba cach trén. Khi can
tong hop ba dao dong diéu hoa trd lén thi nén ding cach 2 hoiic cach 3.

2. Phuong phap cong s6 phtc chi ap dung trong trudng hgp cac s6 lieu tuong minh hodc

bien do ciia chiing c¢6 dang nhan ciing véi mot so6, vi du:

Alza\/§
Azza\/g = Chona=1
Agza\/g

3. Truong hop chua biét mot dai lugng nao dé thi nén diing phuong phap vecto quay hoic
cong ham luong giac. Truong hop hai dao dong thanh phan cting bién do thi nén dung
phuong phap luong:

z = acos (wt + @) 4 acos (wt + @3) = 2a cos <‘P2;901) cos (wt+ 90142“;02>

Néu cho biét phuong trinh dao dong tong hgp x = A cos(wt + ) thi ta dbi chiéu suy ra:

Y2+ 1
5= _ e
o

Y2 — P11 _ g =7
2
Cha y
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1. Gid sit 6 thai diem nao d6 x = — va dang tang (gidm), de tinh gia tri xq, x5 ¢6 the dung
n

phuong phap vector quay, giai phuong trinh lugng giac.

2. Hai thoi diém cling pha cach nhau khoang thoi gian kT
to — 11 :kT:>Ag0:k27T:>$t1 = Ty,

) T
Hai thoi diem nguge pha cach nhau khoang thoi gian (2k + 1)5

T
t2—t1=(2k+1)§:>A50:(2k‘+1)7r:>xt1:—xt2

2 P T
Hai thai diem nguge pha cach nhau khoang thoi gian (2k + 1)Z

T /

1.5.2 Biét trang thai cia dao dong tai hai thoi diém, tim bién do
tong hop

Phuong phap
e Ding vong tron luong giac kép dé biéu dién hai trang thai.
e T vong tron lugng gidc kép, tim bién do cac thanh phan.

e Tim bién do tong hop

1.5.3 Bai toan cho biét cic dai luong trong dao dong téng hdp, yéu
cau tim mot s6 dai luong trong cic phuong trinh dao dong
thanh phan

Phuong phap
Tt cong thiic

.Z’:I1+l’2:>372:$—$1:AZ()O—All()Ol
T=X1+To+T3=>03=0T— 21 — 3 =ALp — A1 L1 — Ay Lo
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Dé tinh bien do thanh phan ta dua vao hé thic:

Vmax = WA
A2 = A% + Ag + 2A1A2 COS (902 — 301> Amax = W2A
W= mw?A?
2

1.5.4 Bai toan lién qua dén dé6 léch pha

Phuong phap

Ta dua vao hé thitc vector:

/TI _’1—|—14»2
A = A— 4
_)2:14)_ _’1

va phuong vo huéng hai vé:

A=A+ Ay = A2 = A2 + A2 4+ 24, A, cos (92 — 1)
Al = A— Ay = A2 = A% + A2 + 2A A, cos (o — ¢s)
Ay=A— A = A2 = A2 + A2 4+ 24 A, cos (¢ — p1)

1.5.5 Cuc tri bién dé thanh phan

Phuong phap
Ta viét lai hé thic:

A% = (Ay — 24)) + yA? = A = max

A2 = A2 4 A2 4 24,4 )=
2 5 14 cos (g2 — ¢1) A? = (A} — 2Ay)” + yAZ = Ay = max

Vi du 1 : Hai dao dong cuing phuong lan lugt c6 phuong trinh z; = A; cos (mf + %) (cm)
VA Ty = Ajcos (mﬁ — g) (cm) . Dao dong tong hop ciia hai dao dong nay c6 phuong trinh
x = Acos (wt + ¢) (cm) . Thay ddi A; cho dén khi bien do A dat gid tri cuc tiéu thi ¢ bing

T T
A, ——. B. ——. C. . D. 0.
6 3 "
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Huéng dan

A% = A2+ A2 124, Aycos (o — 1) = A2+ 62 — 64, = (A; —3)°+27 = A; = 3 (cm)
0

Phuong phap s6 phtc:

r=x1+ 19 = A1 L1 + A Lo

N 34% 16/ (-%) — 3v2/ (—g) —~ B

1.5.6 Khoang cach giita hai vat

Phuong phap

Vé mit toan hoc, thuc chat clia tong hop cac dao dong dieu hoa la cong cac ham sin,
ham cos (cong cac véc to hay cong céc s6 phiic). Vi —sin(wt + ¢) = sin(wt + ¢ + m) va
— cos(wt + ¢) = cos(wt + ¢ + 7) nén trit cac ham sin, cos c6 thé xem nhu d6 14 “bién tudng”

clia tong hop dao dong.

X1
_O‘—JHM N
o >
Y
X2

Gia st hai chat diém M, N dao dong diéu hoa trén cimg mot truc Ox cling vi trf can bang

N A N x1 = A cos (wt +
O va cung tan so v6i phuong trinh lan lugt: ! 1 cos ( #1)
xg = Ay cos (wt + p9)

Téng dai s6 OM + ON la:

T = + x3 = Ay cos (wt + 1) + Ay cos (wt + o)
x=A12p1+ AyLips = ALp = |Tpax| = A

Khoang cach dai s6 M N la:
{ Ax = x9 — x1=9 c0s (Wt + ) — Aj cos (wt + 1)

Ax = AQAQOQ — All‘ﬂl = bl(p = |A-Tmax‘ =b

Ch y: Khoang cach MN cic tiéu bang 0 khi sin (u)t + g) = (0 va cyc dai bang ‘ZA sin g‘
Khi sin (wt + 2 ) = &1 nen 0 < MN < [245sin £
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1.5.7 Bai toan tim thdoi diém lan thd n dé hai vat cach nhau mot

khoang b

Phuong phap

Dé tim cic thoi diém cach nhau mot khodng b thi hodc gidi phuong trinh |Axz| = b hodc
diing vong tron luong gidc dé tim bén thoi diem dau tien ¢y, to, ts, t4. Cac thoi diém khac xéc
dinh nhu sau:

—Dult=nT+1t

Sélan | —» Du2t=nT +t,
4 —Dudt=nT+t3
= Dudt=nT+1t,

1.5.8 Diém gip nhau - Hai dudng sin cit nhau

Phuong phap

Mot vat tham gia dong thoi hai dao dong diéu hoa
ciing phuong véi phuong trinh lan lugt 14 2, = A; coswt va
Ty = Agcos (wt £ a) v6i 0 < a < 7. Néu tai thoi diém ¢

ma r; = Xy = T thi

A1A2 sin «v
VA + A3 — 24, Ay cos

|zo| =

Dic biet néu a = :I:g (vuong pha) thi

1.5.9 Diéu kién thing hang

Phuong phap
Vidu 2 : Bacon lic 1o xo 1, 2, 3 dat thang ding cach déu nhau theo thit tu 1, 2, 3. Vi trf can
bing ctia ba vat dao dong cling ndm trén mot dudng thing. Chon truc Ox c6 phuong thing
diing, goc toa do ¢ vi tri can bang thi phuong trinh dao dong lan lugt 14 x; = A; cos(20t + ¢1)
cm, xo = 5 cos <20t + %) cm va I3 = 10v/3 cos (2025 — g) cm. Dé ba vat dao dong ctia ba con

lic luén nam trén mot duong thing thi
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A. A =20 cm, va ¢, = g rad. B. A; =20 cm, va p; = % rad.
C. A, =20V3 cm, va o = % rad. D. A; =20V/3 cm, va o1 = g rad.

Huéng dan

Vi vat (2) cach déu vat (1) va (3) (22 14 dudng trung

binh ctia hinh thang) nén ta co:

$2:x1—;x3:>x1:2$2—x3 gg 3
= 10cos (20t + =) — 10v/3 cos (20t — = = 5 g |
€T, = cos( —|—6>— cos( —3) Q § E 0
Diing may tinh, ta dugec:
71 = 20cos (200 + Z) = Chon A
Binh luan: Bai toan nay ciing 1 mot kiéu bién tuéng
ctia tong hop dao dong. Khi cho hai trong 3 dao dong 1,
2o va x3 tim duge dao dong con lai.
1.5.10 Phan biét tong va hiéu hai dao dong
Phuong phap
Ta xét hai chat diém dao dong diéu hoa trong 2
duong thang song song hodc trong hai mat phang song A, A

song c6 cing vi trf can bang la & goc toa do. Néu hai
dao dong diéu hoa léch pha nhau Ap: 2, = A;coswt
va T = Agcos (wt+ Ap) thi tong li do 2 = 2o + 21 =
Ay cos(wt + Ap) + Ay coswt va hieu i do Az = 29 — 21 =
Ay cos(wt + Ap) + Aj cos(wt + 7).

Goi A va b lan lugt 1a bien do dao dong tong hop va
khoang cach cyc dai gitta hai chat diém thi:

A? = A + A5+ 2A1 45 cos A
b2 = A2 + A2 + 24, Ay cos (Ap + )

(tren hinh v& A va b 1a hai dudng chéo ctia hinhbinh hanh!). Khi biét mot s6 dai lugng trong
s6 cac dai lugng A, b, Ay, Ay v Ay thi sé tinh duge dai lugng con lai.
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Quy trinh giai nhanh:

1. Khi cho biét bién do dao dong tong hop ciia hai chat diém dao dong 13 A thi do léch pha
A2 — A2 — A2

24, A,
2. Khi cho biét khoang cach cyc dai giita hai chat diém 1a b thi do léch pha giita hai dao
A+ A3 -7

2A, A,

gitta hai dao dong thanh phan 1a: cos Ap =

dong thanh phan 1a: cos Ap =

Néu Ay = g (hai dao dong vuong pha) thi b= /A7 + A3 =A

NéuAgo>gthib> A2 4 AZvab > A

HH

NéuAgp<gthib< A2 4 AZvab < A

1.5.11 Biét khoang cach 16n nhat, xac dinh quan hé trang thai

Phuong phap
Vi du 1 : Hai con lic 1o xo giéng hét nhau dao dong diéu hoa trén mat phang nim ngang,
doc theo hai duong théng song song canh nhau va song song véi truc Ox. Bién do ctia con lic
114 Ay =4 cm, con ldc 2 14 Ay = 4v/3 cm. Con ldc 2 dao dong s6m pha hon con ldc 1 va trong
qué trinh dao dong khodng cach 16n nhat gitta hai vat doc theo truc Ox 14 4 cm. Khi dong nang

clia con lac 1 cure dai thi dong nang con lic thit 2 bang

A. 1/4 gié tri cuc dai. B. 3/4 gia tri cuc dai.
C. 2/3 gia tri cuc dai. D. 1/2 gié tri cuc dai.
Huéng dan

Cach 1

Khoang cach gifta hai chat diém 16n nhat khi M, M, || MN va tii giac MM, MsN 1a hinh
cht nhat

OM,)’ + (OMy)? — (MyMy)? 424 (4V3) =42 /3
:>cosAg0=( )"+ (OMy) - (M) = (4v3) ZL_:>A80:z
2.0M,.0M, 2.4. (4\/5) 2 6
Ta o T, = sinwt
& chott Ty = 44/3 sin (wt + %)
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Ay
Z s N 2
nén thé nang con lac 2 bang 1/4 c¢o nang cia né va dong

Chon t = 0 thi z; = 0 va W3 = max, con xy =

nang bang 3/4 co nang clia n6 = Chon B.

¢ A2+ A2 —b?
Cach 2 Ap dung cong thiic: cos Ay = AtA 0
24, As
42 4 (4v/3)° — 42
= cos Ay = (\/_) :ﬁéwzﬁ
2.4. (4V/3) 2 6
Ta ch T = sinwt
& chott: Ty = 44/3 sin <wt + %)
Ay

Chon t = 0 thi ;1 = 0 va Wy = max, con xy = 5

nén thé ning con lac 2 bang 1/4 co ning ciia n6 va dong

ning bang 3/4 co nang clia n6 = Chon B.

Vi du 2 : Hai chat diem M va N ¢6 ciing khoi luong, dao dong diéu hoa ciing tan s6 doc theo

hai duong théng song song ké nhau vi song song véi truc toa do Ox. Vi tri can bang ctia M va

ctia N déu 6 trén mot duong thing qua gbc toa do va vuong goc véi Ox. Bien do ctia M 1a 6

cm, ctia N 14 8 cm. Trong qué trinh dao dong, khodng cich 16n nhat gitta M va N theo phuong

Ox 12 10 cm. Méc thé nang tai vi trf can bing. O thoi diém ma M c6 dong nang bing thé nang,

ti s6 dong nang ctia M va dong nang cia N 1a

A. 4/3. B. 3/4. C. 9/16. D. 16/9.
Huéng dan
Cach 1
Khoang cach gitta hai chat diém 16n nhat khi M; M, ||
MN va tit giac M M;M;N la hinh ch@ nhat
(OM,)* + (OM,)* — (M, My)® M- M
= Ap = =0 =
oSy 20M10M2 {(1)
T
Ap == N UAl A,
2
A
1%
$Oé2=—$VVtN—WdN—TN
Wiy ~ Wa A\? 9
=—=(— — = Chon C
Way Wy <A2> 16 on
Cach 2
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Khoang céach giita hai chat diém & thoi diém bat ki:

6 cos (wt + 1) — 8 cos (wt + p2) = 10 cos (wt + )

Vv
T TN Ax

2 2
Vi 62 4+ 82 = 102 nén =y vuong pha zy. Do doé: il—]g + % =1
1 2
%% 2 A2
Khi Wy = Wy = 2M = mw4 L thi oy = j:Alx/i. Tu do6 suy ra: xy = iAz\/§ hay
Wy mw?A3

W p— W p—y s
tIN dN 9 4

Ti s6 dong nang ctia M va dong nang ctia N:

Wan W Ay 2 9
— ] = — h
( 2) 16 = Chon C

Wiy Wy

1.5.12 Ki thuat dao ham lam xuéat hién quan hé méi

Phuong phap
2 2
a:xr —|—bSL’ = cho z1,v To| =7
aaﬁ—l—bx%:ci{ ! 2 cho i,u1, {‘2’

2ax17) + 2bxxh, = 0 = 2ax1v1 + 2bxove = 0 |vg| =7

Vi du 1 : Ba chat diém dao dong diéu hoa, ciing phuong, ciing bien do A, ciing vi tri can
bang l1a gbc toa do nhung tan sé khac nhau. Biét ring, tai moi thoi diém li do va van tbc clia

2 .2 . L. S .2 . X x x . NP £, 3:2 .
cac chat diém lién hé v6i nhau bang biéu thic “L4 22 = 22 Tai thoi diém t, chat diém 3 cach
U1 Uz U3
vi trf can bang 14 3 cm thi ding lac nay, hai chat diém con lai ndm déi xing nhau qua gbc toa

do va ching cach nhau 4 cm. Gia tri A gan gia tri ndo nhat sau day?
A. 32 cm. B. 3,5 cm. C. 4,5 cm. D. 5.4 cm.
Huéng dan

. x T T
Dao ham theo thaoi gian hai vé hé thrc e duoce
U1 () V3

Thivy — V) whvg — xovhy  xhvg — T30l

vf v 9
/ 2 2 (42 2
pu— = A —_
Thay:{a”j v w(QQ:U)
' =x.a=—-wr
Diang ki hoc thém ly & Bién Hoa - Dong Nai qua sdt 0914449230 97
Diang ki hoc thém ly & Q.12 - TP. Ho6 Chi Minh qua sdt 01673926287



Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1.5.13 Biét toa do giap nhau, xac dinh do léch pha

Phuong phap

Ta xét hai chat diém dao dong diéu hoa doc theo hai dudng thang ciing song song véi truc

Ox, canh nhau, cling tan s6 va vi tri can bang 6 goc toa do.

e Khi hai chat diém gap nhau 6 toa do x(, ching chuyen dong ngugce chiéu nhau thi:

x1 = Aj cos (wt + =z
1_ IA ( (;i) )>00 = (wt+ 1) =7
RN = Ap = |(w +00) = (Wt + p1)] =7
Xo = Agcos (Wt + o) = g
_ = (wt + pg) =7
vy = —wAs sin (wt + pg) < 0

hoac

x1 = A cos (wt + =z
A <' (t(il) Prid i oh
v, = —wAj sin (wt + = Ap = |(wt + p2) — (Wt + ¢1)| =7
X9 = Agcos (Wt + ¢2) =

. = (wt + o) =7
vy = —wAs sin (wt + pg) >0

e Khi hai chat diém gap nhau 6 toa do x(, chiung chuyéen dong ciing chiéu duong thi

r1 = Aj cos (wt + =T
A <' (ﬁ) )>Oo 7o) =
v, = —wA;j sin (wt + = Ap = |(wt + pg) — (Wt + p1)| =7
To = A cos (wt + ¢2) = g

. = (Wt + o) =7
vy = —wAs sin (wt + @9) > 0
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e Khi hai chat diém gap nhau 6 toa do x(, ching chuyén dong ciing chiéu am thi

x1 = A cos (wt + =z
1— 1A <' (tsi:) )<00 > (o) =
v = —wA; sin (wt + ¢ = Ap = |(wt + ¢2) — (Wt + ¢1)| =7
9 = Ag cos (Wt + p2) = g

. = (wt + pg) =7
vy = —wAs sin (wt + pg) < 0

Vi du 1 : Hai chat diém dao dong diéu hoa doc theo hai dudng thing ciing song song véi truc
Ox, canh nhau, cling tan s6 va bién do clia chat diem thi nhat 1a 7 con ctia chat diém thu
hai 1a A. Vi tri can bing ciia ching xem nhu tring nhau & goc toa do. Khi hai chat diém gip
nhau & toa do é, chiing chuyén dong ngudc chiéu nhau. Hiéu pha ciia hai dao dong nay cé thé

la gia tri nao sau day:

2
A B. L. C.r. D. ..
3 3 2
Huéng dan
Cach 1
r A (wt + 1) A
Tr1 = —= COS (W Y1) = — T
\/EA :>(wt+901)=—6
v =———=sin(wt+ 1) >0
V3
A cos (wt + pa) A
X == = —
? T2 st =3
| | v2 = —wAsin (wt + ¢2) <0
= Ap = (Wt + ¢2) — (Wt + 1) = g = Chon D
. N N N . T i T
Cach 2: Dung vong tron lugng giac: Ap = 3 (_6) =3 = Chon D

Chu y: Cach 2 dude goi la phuong phap dung vong tron lugng giac kép

e Ta vé hai vong tron dong tam vdi ban kinh lan lugt bang bién do clia cac dao dong thanh

phan (néu ban kinh bang nhau thi hai dudng tron trung nhau).
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e Tai li do gip nhau ta vé duong thang vuong goc véi truc x sé cat mdi vong tron tai hai
.2 L. X < Xo
diém v6i o = arccos — va (3 = arccos —

Ay Ay’
e Néu khi gip nhau hai chat diém chuyén dong cting chiéu (mot & nita trén vong tron va
mot ¢ nita dudi) thi do lech pha bing Ay = |3 + | con néu chuyén dong ciing chicu
(cung 6 nita trén hodc cuing 6 nita dudi vong tron) thi Ay = |5 — af.

1.5.14 Bai toan tim cac thsi diém tring phiung véi hai con lic cé
chu ki khac nhau

Phuong phap

Gia stt hai con lic bat dau dao dong tit thai diém ¢ = 0. Sau khoang thdi gian At con lic
1 thyc hién dang n; dao dong, con lac 2 thyc hién dang n, dao dong:

Q

PR ny = a.n
At:n1T1:n2T2:>—1: Phan so toi gian = — { !

S

n
P N9 = b.n
= At = andi = bnT27 Atmin =al; = bTQ khin=1

1.5.15 Bai toan tim cac thdi diém hai chat diém gap nhau

Phuong phap
Hai dao dong diéu hoa cting phuong Ox ciing bién do va cling vi tri can bang O vé6i phuong
trinh 1an lugt 1a: 2y = Acos (wit + 1), 2 = Acos (wat + 7). Dé tim cac thai diém gap nhau

c6 thé: giai phuong trinh ; = x5 hofic ding vong tron lugng giac.

Khi giai phuong trinh x; = x5 ta dugce hai ho nghiém:

t t = k.2 )
[ (wat 4+ @2) + (wit + 1) T (Néw ws > )

(wat + pa) — (wit + 1) = 1.27

hosc

(Néu wy > wg)

(Wit + 1) + (wot + @2) = k.27
(wit + 1) — (wat + o) = 1.27

Trong d6, k va [ 1a cac s6 nguyén sao cho t > 0. Thai diém lan dau tién ting véi gid tri ¢ >
0 va nh6 nhat (thong thuong ting véi k, [ = 0 hogc 1!)

Chua y
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Tra cttu cac dang toan Vat ly 12 Tai liéu lvu hanh noi bo

1. Néu ¢; = @9 = a véi |a < m| thi 1an dau tién 1a ting véi (wit + @1) + (wat + p2) =0

(o 2 N 77
Xuat phat cuing chieu tai x = 0 thi || = =

. . A
Xuat phat ctuing chieu tai z = iE thi |o| = %

2
= t= o £ N 5 ) A 7
wy +wi | Xuat phat cing chiéu tai z = +— thi |o| = —
V2 4
. N AV3
Xuat phat ctung chiéu tai z = j:T\/— thi |o| = %
\

2. Néu (ws + wy) 1a boi 6 clia (wy — w;) hodic wy hodic wl thi c6 thé xay ra hai ho nghiém

nhap thanh mdt ho nghiém.
3. Gia st 6 thai diém ¢y, hai con lic c6 chu ki bing nhau gap nhau é li do 1, sau nita chu

ki thi li do ctia chiing déu doi dau, tic 1a sé gip nhau 6 li do —x,. Do dé:

R . . T
Khoang thai gian hai lan lién tiép hai con lac gap nhau la 3

N . . T
Khoang thai gian n lan lién tiép hai con lac gip nhau la At = (n — 1)5

1.5.16 thdi gian trung phiing ctia hai con lic cé chu ki xap xi nhau

Phuong phap

Hai con lic c¢6 chu ki xap xi nhau Ty va Ty (gia stt T, < Ty) bat dau dao dong tit mot thoi
diém ¢ = 0, sau khi con lac thit hai thyc hien mot dao dong thi con lic thit nhat con “1 chit”
nita méi duge mot dao dong. Sé ton tai mot khoang thoi gian At dé con lac thit hai hon con
lac thit nhat ding mot dao dong:

At At . At At Tion-The

=1 —— =1= At =
T2 Tl Tbé irh’jn Tl(jn - Tb

é
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