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Tém tit

Bai todn dao dong va song co hoc luon git vai tro quan trong trong vt [y phé théng, né thuong
xuyén xudt hién trong d@é thi tuyén sinh dai hoc truéce ddy ciing nhu trong dé thi Trung hoc pho thong
Québc gia hién nay véi d khé khd cao. Tuy vy nhiéu hoc sinh con ling ning khi gap phai bai toan
logi nay do chua co dugc phiwong phdp giai hiéu qua. Bai bao nay nham gidi thiéu phwong phdap
vong tron mot phwong phap rat hiéu qua trong viéc giai bai todn dao dong va song co hoc. Tac gia
mong muon rang nhirng vi du cu thé vé vin dung phirong phap nay sé la cong cu hitu ich cho gido vién
va hoc sinh trong day hoc vé bai tdp dao dong va séng co hoc, chudn bi tot cho cdc ky thi quan trong.

Tuwr khoa: Dao dong co hoc, song co hoc, phwong phap vong tron.

1. Dt van dé

Trong chuong trinh Vat 1y 16p 12 chuong
trinh chuan, chuong dao dong co hoc va séng co
hoc chiém mot ty 1¢ kha 16n voi nhitng chuin
kién thic va ky niang quan trong [1]. Bén canh
do, bai toan dao dong va soéng co hoc — bai toan
co s& cho mot sb loai bai toan khac nita trong
chwong trinh lai 13 loai bai toan kho, nhung xuét
hién véi tin suat thuong xuyén trong dé thi cua
cac ky thi quan trong [2], [3], [4], [5], [6]. Viéc
giai bai toan loai ndy co thé sit dung nhiéu
phuong phap khac nhau nhu: phuong phap su
dung ham s6 luong gidc, phuong phap st dung
s0 phuc, phuong phap sir dung moi quan h¢ gitra
chuyen dong tron déu va dao dong diéu hoa hay
c6 thé goi tat 1a phuong phap vong tron. Méi
phuong phap déu c6 nhing diém manh, diém
yeu riéng va da c6 khong it nhiing tai li¢u tham
khao lién quan dén viéc st dung chung. Ching
han, phuong phép lugng giac c6 thé s dung cho
bai toan lap phuo‘ng trmh dao dong [7], [8], [11],
phuong phap s6 phuc rat hiéu qua trong viéc giai
bai toan tong hop dao dong [9] nhung cac
phuong phép nay lai gap kho khan voi bai toan
tim khoang thoi gian hodc tim quang duong va
tdc do trung binh trong dao dong diéu hoa va ca
trong song co hoc ma day lai 1a nhiing bai toan
kho trong chu dé kién thirc nay. Viéc sir dung
chua hop 1y phuong phap giai lam cho hoc sinh
va ngay ca nhitng gido vién chua du kinh nghiém
ling tang khi gdp phai dang todn trén trong qua
trinh day hoc bai tap phan nay.

© Truong Pai hoc An Giang.

Bing cach su dung, phan tich va lugce giai
mot s& vi du dién hinh vé bai toan dao dong co
va song co hoc dugc trich tir cac dé thi cua Bo
Gio duc va Pao tao trong nhitng nim gan day,
bai bao giodi thi¢u cho hoc sinh va gido vién vat
ly mot phuong phap hiéu qua dé giai bai toan
loai nay. Tac gia hy vong s& gdp phan cai thién
kha ning giai toan vat ly chu dé dao dong va
song co hoc cua hoc sinh, 1am tai liéu tham khao
hitu ich cho gido vién trong giang day chui dé nay
va cac chu dé lién quan.

2. Gi6i thiéu ve phuong phap vong tron

Dao dong diéu hoa 1a Chuyen dong cuia mot
vat ¢ ly d6 phu thudc dang sin (hoac cos) theo
thoi gian. Khi mét vat dao dong diéu hoa trén
truc Ox, phuong trinh chuyén dong c6 dang:

X = Acos(at + @) (1)

Trong do: x la ly do cua vat, A la bién do
dao dong, @ la tan so goc va ¢ la pha ban dau

cua dao dong [10].
a) : M b) : M,
('J!—i @ M, i M,
&>
X, x4 x

-4 0 : x A x —A4 0 :
| I

| I

| I

I

Hinh 1. Méi quan h¢ giira chuyén dgng tron déu va
dao dong diéu hoa
Chuyén dong cia mot vat c6 phuong trinh
(1) chinh 1 hinh chiéu caa mét chuyén dong tron
déu vsi toc doc goc @, ban kinh quy dao bang
A trén mot truc nam trong mat phang quy dao
(Hinh 1a). Mbi quan hé nay giita dao dong diéu
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hoa va chuyén dong tron déu cho ta mot goi y dé
giai bai toan dao dong diéu hoa duya trén khao sat
chuyén dong tron déu c6 hinh chiéu 1a dao dong
diéu hoa d6. Tur két qua khao sat vé chuyén dong
tron déu (von don gian hon nhiéu) ta suy ra két
qua khao sat dao dong didu hoa tuwong tUng.
Phuong phap nhu vdy dugc chiung to61 goi la
phuo‘ng phap Vong tron. Trén Hinh 1b, & thoi
diém t, chét diém dao dong didu hoa co ly do X,

twong tmg voéi diém M, trén quy dao tron cua

chit diém chuyén dong tron déu. O thoi diém t,
chit diém dao dong diéu hoa c6 ly do x, tuong
g voi diém M , trén quy dao tron cua chat diém
chuyén dong tron déu. Trong khoang thoi gian
At=t, —t,, vt dao dong diéu hoa chuyén dong
dugc mot quang duong S =X, —X, con chit diém
chuyén dong tron déu quay dugc mét goc
Aa =M,0M, . Néu biét truéc cic toa do X, va
X, ta co thé xac dinh dugc goc quay Aa tir d6
suy ra khoang thoi gian At hodc nguoc lai tir
cong thie don gian sau ciia chuyén dong tron déu:
Aa = oAt 2

Cong thuc (2) cung voi cach lam trén day
dac biét hiéu qua cho bai toan xac dinh khoang
thoi gian, quing duong di va tc do trung binh
ctia vat dao dong diéu hoa trong mot khoang thoi
gian hoac bai toan xac dinh ly do va tbc do cua
mot phan tir song bang cach dya vao do l1éch pha
khong gian va d6 1éch pha thoi gian.

3. Phan tich mét s6 vi du van dung phwong
phép vong tron

Trong phan nay, ching t6i lya chon, phan
tich va lugc giai mot s6 bai toan dao dong va
song co hoc trong d8 thi ctia BO Gido duc va Pao
tao trong nhitng nam gan day dé thiy dugc hiéu
qué cua phuong phap vong tron.

3.1.Vidul

Mot vat dao dong diéu hoa theo phuong

trinh x = 5005(5711 —%j(cm) (t tinh bang s). Ké

tr t=0, thoi diém vat qua vi tri c6 ly do
X =-2,5cm lan tha 2017 1a

A. 4016 s; B. 403,4 s;

C.401,3s; D. 403,55 [5].

Phén tich de:
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Dé x4c dinh duoc thoi diém vat qua vi tri da
cho ta can tim khoang thoi gian ké tir thoi diém
ban dau dén thoi diém d6. Bai toan nay quy vé
bai toan tim khoang thoi gian trong dao dong
diéu hoa. Tuy nhién, cai khé nam & sd lan vat
qua vi tri da cho. Phuong phap vong tron s€ cho
ta hinh anh truc quan vé chuyén dong cua vat va
1am cho viéc giai quyét bai toan d& dang hon.

Luoc gidi:

Trudc tién ta biéu dién vi tri cua chéat diém
& thoi diém ban dau trén vong tron (diém M,
trén Hinh 2). Ké tir thoi diém ban dau, mdi khi
chat diém chuyén dong tron di dugc mét vong thi
hinh chiéu cua n6 dao dong dugc mot chu ky va
vat qua vi tri x=-2,5cm hai lan, ang voi hai
diém M, va M, trén vong tron.

Hinh 2. Vi du 1

Nhu vay, sau 1008 vong, hinh chiéu s& qua
vi tri x=-2,5cm 2016 lan va da quay vé dén
M,. Pé qua dugc vi tri x=-2,5cm lan tha
2017, chat diém chuyén dong tron can di thém
mot cung tron tr M, dén M, nita mg véi goc

quay bang 7. Do Vély,ﬂt(;)ng goc quay dugc trong
qua trinh chuyén dong  nay la:
Aca =1008.27 + 7 = 2017 7.

Thoi gian tuong tmg a: At = 2% = 403,4 (s).
w

Pay ciing 14 thoi diém can tim. Chon dap an B.

Nhén xét: bai toan nay co thé giai duoc
bang phuong phap giai phuong trinh lugng giac.
Tuy nhién, phuong trinh cos c6 hai 16p nghiém
s€ lam cho nguoi giai gdp kho khan khi chon
nghiém phu hop véi diéu kién bai toan.

3.2. Vidu 2.

Hai vat dao dong diéu hoa trén hai dudng
thang cung song song véi truc Ox. Hinh chiéu
vudng gbc cua cac vat 1én truc Ox dao dong voi
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phuong trinh X, :lOCOS(2,57zt +%J(Cm) va

X, :10cos(2,57z1—%j(cm) (t tinh bang s). Ké

tr t=0, thoi diém hinh chiéu cua hai vat cach
nhau 10 cm lan thir 2018 1a

A. 806,9s; B. 403,2s;

C. 807,2s; D. 403,5 s [6].

Phn tich dé:

Bai toan nay 13 tong hop cua hai dang bai:
tong hop hai dao dong diéu hoa va tim khoang
thoi gian. Ta biét, khoang cach giita hai chit
diém chinh 1a d6 16n hiéu hai toa do cua chung
d :|X1 —X2|. Do d6 dé tim d ta tim hiéu hai toa
d6 (1a bai toan tong hop dao dong) rdi xac dinh
thoi diém dé do 16n hiéu hai toa d¢ bang 10 cm
vao lan tht 2018.

Luwoc giai:

Dé dang suy ra khoang céach giita hai vat c6
biéu thirc:

d=|x, —X :10\/§cos 2,57rt+Z cm).
X =X, 5

Hinh 3. Vi du 2
Dai luong trong diu gia tri tuyét d6i 1a mot
dao dong diéu hoa x. Do d6, dé xac dinh thoi
diém né c6 do I6n bang 10 cm ta dung phuong
phap vong tron. Vi tri [x| =10cm dugc xac dinh

bang 4 diém M,,M,,M, va M, trén vong tron,
thoi diém ban dau duoc x4c dinh bang diém M,
(Hinh 3). Trong mdi chu ky, [x|=10cm 4 lan
tng voi 4 diém ké trén nén sau 504 chu ky,
khoang céch hai vat bang 10 cm duoc 2016 lan,
khi do, vat ve lai vi tri M. Bé khoang cach hai
vat bang 10 cm lan ther 2018, vat can chuyén
dong thém mot cung tron tr M, dén M,. Tong

goc quay thuc hién trong cac chuyén dong nay

la: Ao =504.27 +3T7[ =1008,757.

Suy ra thoi gian can tim i

At = Aa =403,5 (s). Chon dap an D.
@

Nhdn xét: Bai toan nay cé thé giai bang
cach tim nghi¢ém cua phuong trinh lugng giac.
Tuy nhién, trong truong hop nay, phuong trinh
dan dén 4 16p nghiém. Do d6, nguoi giai s€ gap
rat nhiéu kho khan dé chon dugc nghiém phu
hop trong khi néu sir dung vong tron ta ¢ cach
nhin tryc quan hon nén dé dang huéng dan cho
hoc sinh.

3.3.Vidu3

Mot vat dao dong diéu hoa quanh vi tri can
béng tai O. Tai thoi diém t,, vat qua vi tri can
bang. Trong khoang thoi gian tir thoi diém t, dén

thoi diém t, :t1+% (s), vat khong d6i chiéu

chuyén dong va tde do cua vt giam con mot nura.
Co £ 1
Trong khoang thoi gian tir t, dén t, =t, + 5 (s),

vat di duoc quang duong 6 cm. Téc do cuc dai
cua vat trong qua trinh dao dong la

A. 37,7 m/s; B. 0,38 m/s;
C. 1,41 m/s; D. 22,4 m/s [6].
Luoc giai:

Trén Hinh 4, vi tri cta vat tai thoi diém t,
dugc xac dinh bang diém M, trén vong tron. Tai
thoi diém t,, toc do cua vat giam di mot nira so
vai thoi diém t, nén tir hé thiee doc lap véi thoi

A3

gian ta dé dang suy ra x, = — (véi A 1a bién
d6 dao dong). Tur day suy ra vi 'Eri cua vat tai thoi
diém t, duoc biéu dién bang diém M, trén vong

tron. D& dang tinh duoc Ac = M,0M, =% la

goc quay dugc trong khoang thoi gian bang 1/6
s. Do d6, tan s0 goc cua dao dong la
A—f 2 (radls).

w =

Trong khoang thoi gian 1/6 s tiép theo, chat
diém chuyén dong tron déu tiép tuc quay thém
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e T NP S 5
mot goc 3 nita va dén vi tri M,. Trong khoang

thoi gian nay, quang duong di dugc trén truc Ox
la 6 cm, nén
2(A—x2) =6—> A= 22,39 (cm).

Tbc doc cuc dai cua vat trong qua trinh dao

d(f)ng la
=wA =141 (m/s). Chon dap an C.

Nhan xét: khi s dung phuong phap vong
tron ta c6 thé suy ra ly do, tbc do tir khoang thoi
gian va nguoc lai mot cach dé dang. Do d6, viéc
giai toan s& thuan loi hon rat nhiéu.

3.4.Vidu 4

Trén mot soi ddy dan hodi dang co song
dimg 6n dinh v6i khoang cach hai nit song lién
tiép 1a 6 cm. Trén diy c6 nhitng phan tir song
dao dong voi tan s6 5 Hz va bién do 1on nhit 1a 3
cm. Goi N Ia vi tri mot nat song; C va D 1a hai
phan tir trén ddy ¢ hai bén ciia N va c6 vi tri can
bé‘mg cach N 1an luot 12 10,5 cm va 7 cm. Tai
thoi diém t, phan tir C ¢6 ly d6 1,5 cm va dang
huéng vé vi tri cin bang. Vao thoi diém

t, =tl+% s, phan tir D ¢6 ly do 1a
A.—15cm; B.1,5cm;
C.-0,75cm; D. 0,75 cm [2].

Phan tich dé:

Bai toan nay lién quan dén ly do cua mot
phan tir song trong hién twong song dimg. D& bai
cho ta ly d6 ctia mot phén tir ¢ thoi diém nay va
yéu cau xac dinh ly do ciia phan tir khac & mot
thoi diém cich d6 mot khoang thoi gian cho
truge. Do do, ta ¢ thé dua vao vong tron dé xac
dinh do léch pha thoi gian & hai thoi diém, do
léch pha khéng gian giita hai diém tir d6 suy ra ly
dd can tim.

Luoc giai

Bién do cta phan tr M trong hién tuong

27d
A, = Absm( P j

Véi A la bién do tai bung song, d la khoang

song dung co6 biéu thuc:

cach tir M dén mot nut bat ky, A 1a budc song
trén day. Ap dung cho hai diém C va D trén day
v6i khoang cach dén nit song lan luot la
d. =NC =10,5¢cm va dp =ND=7cm,
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A=12cm ta duge A =15J2(cm)  va
A, =15 (cm).

_ Dao dong cua hai phén tir C va D duoc bicu
dien bang hai chuyén dong tron déu cd ban kinh
quy dao khac nhau (Hinh 5). Vi tri cua phan te C
tai thoi diém t, duoc xac dinh bang diem C, trén
vong tron. O thoi diém t,, phan tir C dugc Xac
dinh bang diém C, trén vong tron, cach C, mot

:197r+3—ﬂ-.
4

géc quay bang @At

u

Hinh 5. Vi du 4

Ta d3a biét, trong hién twong song ding,
nhitng phan tir thuoc hai b6 séng ké nhau luén
dao dong nguoc pha nhau. Dya vao cac khoang
cach tir C va D dén nut N va khoang cach giira
hai nut song ké nhau ta d& dang suy ra hai phan
to nay thudc hai b6 song dao dong ngugc pha
nhau. Do d6, & thoi diém t,, phﬁn tir tai D duoc
xac dinh bang vi tri D, trén vong tron (ngugc pha
véi v6i C,, cach C, mét goc quay bang 7).
Diém nay c6 ly 4o bang —1,5 cm. Chon dép an A.

Nhén xét: néu khong str dung phuong phap
vong tron s¢€ rat khé dé xac dinh duoc ly d6 cua
phan tir D vi ¢ day co dén hai nguyén nhan din
dén su 1éch pha trong dao dong cua hai phan tir C
va D (thoi gian va khoang céach).

3.5.Vidub

Trén mot soi dy OB cang ngang, hai dau
¢ dinh dang ¢ song ding véi tan sb song f xac
dinh. Goi M, N, P 1a ba diém trén day c6 vi tri
can bang céach B lan luot 1a 4 cm, 6 cm va 38 cm.
Hinh v& 6 mo ta hinh dang soi day tai thoi diém

t (duong 1) va t, =t + (duong 2). Tai thoi
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diém t,, ly d6 caa phan tir day & N bang bién do
cta phan tir day ¢ M va toc do cua phan tir day o
M la 60 cm/s. Tai thoi diém t,, van toc caa phan
trday 6 P la

u{cm)

e e e

Hinh 6. D¢ bai vidu 5
A. 60 cm/s; B. 20\/§ cm/s;

C. —204/3 cm/s; D.-60cm/s [3].

Phan tich dé:

Day 14 loai bai toan co lién quan dén do thi
nén can phai khai thac triét dé dir kién tir hinh va&.
Tir hinh dang soi ddy da cho ta c6 thé xac dinh
dugc budc song cua song trén day. Dya vao cac
khoang cach tur M, N, P dén B ta c6 thé suy ra
bién d6 dao dong cua cac diém nay (tinh theo
bién do cua diém bung) va quan hé vé pha giira
chung. Tir quan hé vé ly d6 ctia N va bién do cia
M, toc do caa M & thoi diém t, ta xac dinh dugc
bién do tai M, N bang phuong phap vong tron roi
suy ra bién do tai bung. Cudi ciing, dung khoang
thoi gian tir thoi diém t, dén thoi diém t, Cung
v&i quan hé vé pha s€ xac dinh dugc ly do va tde
d6 cua P (bang phuong phap vong tron).

Luoc giai:

Hinh 6 cho ta gia tri budc song 1 =24 (cm).

St dung cong thuc bién do song dung

2rd
A=A |sin
a5
ta tim dugc bién do song tai cac diém M, N, P
lan luot 1a A, —ﬁ A=A, A= Ab . To
cac khoang cach tu M, N, P dén dau B ta suy ra
N dao dong cung pha v6i M con P dao dong

nguoc pha voi M.
Tai thoi diém t;, ly do cua N bang bién do

(A, 1a bién d¢ tai bung song)

cia M nén dugc biéu dién bang diém N,, M
dugc biéu dién bang diém M, trén Hinh 7. D&

thy M,0A =% nén ly d6 ciia M lic nay bang

ANB
2 r N r

dugc toc do tai M luc nay bang mot nura toc do

cuc dai cia M
f 4of
\vml oAy = > A =

Goc quay duogc trong khoang th0’| gian tu
diém t  dén thoi diém t, 1A

. Str dung hé thirc ddc 1ap véi thoi gian sé

thoi
Aa = oAt = %. Do d6, tai thoi diém t,, vi tri
cta N dugce xac dinh bang N, con vi tri P dugc
xac dinh bang P, (P nguoc pha véi N), co ly do
bang % Hé thirc doc 1ap vai thoi gian cho ta

tdc do cua P bang

a)AP\@
2

=60 (cm/s).

Vo] =

Hinh 7. Lwgc giai vidu 5

Hinh 7 cho thay, tai thoi diém t,, diém P c6
van tbc am (dang chuyén dong nguoc chiéu
duong). Chon dap an D.

Nhan xét: phuong phap vong tron giup ta
xéac dinh duge vi tri ciia chat diém dao dong diéu
hoa trong hién tugng song ding mdt cach nhanh
chong dua vao khoang thoi gian, goc quay va do
léch pha giita cac diém. Trong vi du niy, c6 thé
n6i rang chi c6 phuong phap vong tron cé thé
dan dén két qua nhanh va chinh xac.

4. Két luan

Phuong phép giai gitt mot vai tro quan trong
trong viéc giai toan vat ly. Lya chon phuong
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phap giai pht hop gop phén rat 16n vao hidu qua
cua vi¢c luyén tap giai bai tap vat ly. Bai bao da
cho thay phuong phap vong tron dat dugc hiu
qua t6t cho mot sd dang toan kho thudc chu dé
dao dong va song co hoc bang viéc van dung
phuong phap vong tron vao luge giai mot sd bai
toan loai nay trong dé thi cua B6 Gido duc va
Pao tao. Néu c6 thé nim vimg va st dung

phwong phap nay mét cach linh hoat thi tin chac
rang kha ning giai bai toan dao dong va séng co
hoc va mot sb dang toan tuong tu cua hoc sinh s¢
duogc cai thién dang ké, gop phan khong nho vao
viéc nang cao chét luong day hoc vat 1y ¢ truong
phd thong, trong d6 co két qua thi mon vat 1y cia
hoc sinh trong Ky thi Trung hoc phd thong Qudc
gia hang nam./.
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THE EFFECTS OF CIRCLE-METHOD IN FINDING SOLUTIONS FOR
MECHANICAL OSCILLATION AND WAVE PROBLEMS

Summary

The mechanical oscillation and wave problems always play an important role in high school
physics, and they are regularly seen both in the past years’ College Entrance Exams and in recent
years’ High school National Exams with quite high difficulty. However, a large number of students
have certain trouble with this kind of problem because they have yet to gain effective methods. This
paper is to introduce circle-method as a useful method to find out solutions for mechanical oscillation
and wave questions. It is hoped that the given examples will be meaningful tools for students and
teachers in learning and teaching mechanical oscillation and wave problems, making good
preparations for important exams.
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