Sw gap nhau cua hai viat dao dong cung tan sd, khac bién do Gv: Nguyén Vin Pat, Lang Giang 1

SU GAP NHAU CUA HAI VAT
DAO PONG PIEU HOA CUNG
TAN SO, KHAC BIEN PO

Tinh hudng dit ra nhw sau.

C6 hai vit dao dong diéu hoa trén hai dwong thing song song, sdt nhau, véi cing mét chu ki. Vi tri
cdn bang ciia ching sdt nhau. Bién dé dao dong twong veng ciia chiing la A1 Va A; (Gid sit A, > Ay Tai
thoi diém t = 0, chét diém thir nhét cé li dp x1 chuyén dgng theo chiéu dwong, chit diém thiv hai cé li d x;
chuyén dgng theo chiéu dwong.
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1. Héi sau bao ldu thi hai chét diém gdp nhau? Chiing gip nhau tai li dp nao?

2. Véi diéu kién nao thi khi gdp nhau, hai vt chuyén dpng cing chiéu? ngwoc chiéu? Tai bién?
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Yéu cau I:
Xdc dinh li dp gap nhau. o
Xdc dinh thoi diém dau tién hai chat diém gap nhau.

D¢ gidi quyet yéu cau nay, ching ta cling phai dya vao moi lién hé gitra dao dong diéu hoa va chuyén
dong tron déu.

Hinh 1.

Trén hinh 1: Tai thoi diém t = 0, cic ban can phai xac dinh dugc goc tao bdi cac ban kinh cua cac duong
tron véi truc hoanh. Tur d6 thi suy ra dugc d¢ 1éch pha A ctia hai dao dong.

Biét d6 léch pha A , cac bién do A1, Ay, ta dya vao dinh Iy ham sb cos trong tam giac OMN ta tinh dugc
canh MN = C.

Ta luu y rang, vi hai dao dong cung tan sd, nén cac ban kinh O M va ON quay cung chiéu duong véi
cling mdt toc dd goc. Trong qua trinh d6, goc 1éch giita hai ban kinh khong bi thay di. Tam giac OMN
khong bi bién dang va ciing quay quanh O v&i toc do gbc cua cac ban kinh. (N6 giébng nhu mot manh bia
hinh tam giac, quay xung quanh dinh O cua nd)

Khi tam giac OMN quay dén vi tri sao cho canh MN vudng goc véi truc hoanh Ox thi @6 chinh 14 lc, hai
vat dao dong gap nhau.

C6 thé xiy ra hai trwong hop sau:
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Trudng hop 1. Khi gip nhau, hai vit chuyén dong nguoe chiéu nhau

(Hai ban kinh OM va ON nam & hai phia cta truc hoanh — hinh 2)
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Hinh 2

Khi d6, dé tim li d6 gip nhau cta hai vat, ching ta phai giai hé phuong trinh sau:
h? +x* = A
2
C—h, + X’ = Ag
Trong do, A1, Az 1a céc bién do da biét, C 1a d6 dai cua canh MN d4 tinh duoc & trén.
Sau khi tim dugc x, ta x4c dinh dugc goc 1€ch tao badi ban kinh ON véi duong nam ngang.

Biét vi tri ctia ban kinh ON luc dau (t = 0) va lac sau (khi hai vat gap nhau), ta tinh dugc goc quét Aa cua
ban kinh ON.

Ao o , e . , A
Cuoi cung ta tinh thoi gian quét: t = 3_6% T
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Truong hop 2: Khi gip nhau, hai vt chuyén dong cing chiéu.

(Hai ban kinh OM va ON nam & cing mot phia d6i véi truc hoanh — Hinh 3)

Hinh 3

Céch lam ciing twong ty nhu trudng hop 1. Nhung dé tim 1i d6 cta vi tri gdp nhau, ta phai giai hé phuong
trinh:

x*+h’ = Al
4+ h+C = A

Voiluuy Ay, Az da biét, C da tim dugc theo d6 1éch pha A cua hai dao dong.
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Yéu cau 2:

khi nao thi xdy ra trwong hop 1?
khi nao thi xdy ra truwong hop 2?

Véi trwomg hop 1.

Khi gip nhau, hai vat chuyén dong nguoc chiéu, hai ban kinh O M va ON nam & hai phia cua truc hoanh.

Trén hinh v&, chiing ta thiy d6 1éch pha ctia hai dao dong 1a A >y, suy ra : cos Ag < C0S y

hay:

A <A2
COS S
P

1

Nam hoc 2013 - 2014 trang 5



Sw gap nhau cua hai viat dao dong cung tan sd, khac bién do Gv: Nguyén Vin Pat, Lang Giang 1

Vé6i treong hop 2: Khi giip nhau, hai vit chuyén dong cung chiéu

(Céc ban kinh OM va ON ¢ cung mdt phia so véi truc hoanh )

’
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Trén hinh v&: d léch pha gitra hai dao dong la Ag vdi cos Ap = OH/ OM, nhung OH > A,, OM = A;.

Hay:

Ap > A,
COS —_—
AN

1
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. AL . x N ~
Thé con trwong hgp cosAp = A_2 thi sao? Chung ta hdy xem hinh vé sau:

1

A

A,
Al Ag

Hinh 4.a Hinh 4.b

Hinh 4a, 13 trudng hop trong khi vat m; di tir bién vé thi gip m, dang & bién cta m,.

Hinh 4b, 1a truong hop trong khi m; dang di theo chiéu duong ctia nd thi gip m, & bién
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Téom lai, ta c6 bang tém tat sau:

Trudng Gap nhau khi dang.ghuyen dong Gap nhau kl}l dangﬁchuyen dong Gip nhau & bién
hop ngugc chicu cung chiéu
bk A2 A2 A2
xay COSAQ < —= COSAQ > —= cosAp = —=
ra Al A1 Al
\ "
0: Al ,
Ag.o hl
0. A (p
O .0. X A]_
Hinh vé A >
e k X A;
A;
N
R 2 2 __ A2 2 2 __ A2
Cong hi +x° = A] x" +h' = A}
‘thﬁ'C 9 9 2 9
can nho C—h1 —|—X2:A§ x*+ h+C =A1
Luuy:

Khi da ne“'}m dugc phuong phap giai loai bai tap nay, thi ding co nam giit cac hinh vé& va cic cong thirc
trén. CO thé khong can nhé ching. Nhung hdy nhé cach lam.
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Mt so bai tip ap dung:

1. Hai chit diém dao dong diéu hoa véi cung mot chu ki trén hai truc toa do song song cung chiéu, sat
nhau, va c6 vi tri can bang sat nhau. Bién d6 dao dong ciia chung 1a : A; = 8cm, A, = 6¢cm. Dao dong
thir nhat sém pha hon dao dong thir hai goc n/6.

a. Khi gip nhau chung chuyén dong cung chiéu hay nguogc chiéu? (BS: Cung chiéu)
b. Vi tri gdp nhau cua ching cach goc toa d¢ bao nhi€u ecm? (DS: 5,84cm)

2. Hai chit diém dao dong diéu hoa v6i cing mot chu ki trén hai truc toa do song song cing chiéu, sat
nhau, va co6 vi tri can bang sat nhau. Bién d¢ dao dong cia chung la : A; = 10cm, A, = 6cm. Dao
dong thtr nhat sém pha hon dao dong thir hai goc /6.

a. Khi gap nhau chung chuyén dong cung chiéu hay nguoc chiéu? (BS: Cung chiéu)
b. Vi tri gdp nhau cua ching cach goc toa d¢ bao nhi€u cm? (DS: 2,82cm)

3. Hai chit diém dao dong diéu hoa vé&i cung mot chu ki trén hai duong thang song song voi nhau voi

cac bién do A; = 10cm, A, = 6cm. Khi chiing gip nhau, chiing chuyén dong cuing chiéu va dang cach

vi tri cAn bang 3 J3 cm. Lac gip nhau thi chat diém thtr nhat dang chuyén dong nhanh dan.
a. Dao dong nao sém pha hon, va sém hon mét lugng bao nhiéu? (BS: dao dong 1 sém pha hon
dao dong 2 goc 28,7°)
b. Luc gap nhau thi chat diém thir hai dang chuyén dong nhanh dan hay cham dan? (Ps: nhanh
dan)

4. Hai chét diém dao dong diéu hao trén hai truc toa do song song, cung chiéu, co géc toa do lién ké
nhau. Vi tri cAn bang cua cic dao dong tring véi gbe toa do, chu ki dao dong cta hai chat diém co gia
tri bang nhau. Bién d6 dao dong A; = 10cm, A, . Trong timg chu ki dao dong, hai chit diém gip nhau
trong trang thai cing chuyén dong cham dan cung chiéu va chét diém thi nhat dang vuot qua chat

diém tht hai. Téc d6 16n nhat caa my 12 207 cm/s, tde d6 khi gap nhau cia m; 1a 107 J3 cmis.

1
NG
b. Tinh do 1éch pha giita hai dao dong. (DS: dao dong 1 tré pha hon dao dong 2 goc n/6)
5. Hai chat diém dao dong diéu hoa véi cing mot chu ki trén hai truc toa d6 song song, cung chiéu, c6
goc toa d6 1ién ké nhau. Vi tri can bang cua cac dao dong trung voi goc toa dg. Bién do dao dong la
A; = 10cm, A, = 6em. Tai thoi diém t = 0, chat diém m; ¢ bién am, chét diém m, dang di qua vi tri
can bang ngugc chiéu duong véi toe do 24m cm/s.
a. Xac dinh d¢ 1éch pha cua hai dao dong. (DS: dao dong 1 sém pha hon dao dong 2 goc n/2)
b. Sau bao lau, ké tir thoi diém t = 0, hai vat gdp nhau? (DS: At = 0,074s)
. Xac dinh li 6 noi cac vat gip nhau lan thir nhat. (BS: x = -4,8cm)
6. Hai chit diém dao dong diéu hoa cung chu ki T; = T, =0,5s, cung bién d6 A; = A, = 12cm trén hai
truc toa do song song, cung chiéu va sat nhau, géc toa do cua hai truc lién ké sat nhau. Vao thoi diém
t =0, chit diém m; chuyén dong nhanh dan nguoc chiéu duong véi tdc d6 247 cm/s, chat diém m,
dang chuyén dong cham dan nguoc chiéu duong vai tbe do6 24w cm/s.
a. Sau bao lau thi hai chit diém gip nhau 1an dau tién? (ds: 0,125s)
b. Khi gip nhau chiing chuyén dong ciing chiéu hay nguoc chidu? (BS: nguoc chiéu)
c. Tinh tdc d6 cua cac chat diém khi ching gip nhau. (ds: 207 \/g cm/s)
7. Hai chit diém dao dong diéu hoa véi cling bién do Scm, cing tan sb 2Hz trén hai truc toa d6 song

song, cting chiéu, gdc toa do lién sat nhau. Tai thoi diém gip nhau, hai chat diém cé cing toc d6 127
cm/s. Tinh d6 1éch pha giira hai dao dong. (BS: 73,74°)

a. Tinh Az. (Bs: A,

cm)
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