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HUONG DAN SU DUNG TAI LIEU

Tai liéu dugc xdy dung tir hé théng li thuyét cia chwong Séng, bam cac yéu ciu can dat cua
Chuong trinh Gi4o duc phd thong 2018. Mdi dang gdbm hé thong 1i thuyét, phuong phép giai, cac
bai tap van dung duoc tuyén chon theo timg murc dd va 5 cau tric nghiém tra 161 ngén nang cao.

- Céc bai tap duoc phan loai theo mirc do tir nhan biét - thdng hiéu dén van dung cao; mot sb bai
ma& rong dugc dat sau nhom bai nén tang dé thuén tién khi hoc theo chu dé.

- MGi bai ty luan déu trinh bay theo bén muyc: D& bai, Dinh hudéng tu duy, Huéng dan giai chi tiét
va Luu y cho hoc sinh.

- Khi 1am bai, can dbi cac dai luong vé cting hé don vi trude khi thay sb va kiém tra tinh hop 1i cua
két qua.
CAU TRUC NQI DUNG

- Dang 1. M0 ta va phan tich song co.
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- Dang 2. Giao thoa sdng.
- Dang 3. S6ng dung va cong huong.
- Dang 4. Am, séng dién tir va thyc hanh.

Trong céc két qua sb, néu dé bai khong quy dinh khac, c6 thé 1am tron dén ba chir sé c6 nghia.
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DANG 1. MO TA VA PHAN TiCH SONG CO

1. HE THONG Li THUYET CO BAN VA CHUYEN SAU

1.1. Céc dai lwgng dac trung
- Chu Ki s6ng bang chu ki dao dong ciia ngudn. Tan s song bang tan s6 cua ngudn.
1
f=7

- Buéde song 1a quang duong song truyén duoc trong mot chu ki va ciing 12 khoang cach giira hai
diém gan nhau nhét trén phuong truyén séng dao dong cling pha.

v
A=vT = j_f
- Toc dd truyén song 1a tbe do lan truyén trang thai dao dong trong méi truong.
s
v= : =Af

1.2. P§ léch pha giira hai diém
Hai diém trén ciing phuong truyén song, cach nhau mot khoang d, c6 d6 16n do 1éch pha:

2md

[Agp| = 2

- Cung pha khi d = kA.

- Nguoc phakhid = (2k + 1) %

- Vudng pha khi d = (2k + 1)=.

- Thoi gian truyén song gitra hai diém: At = %.

1.3. Khai thac dd thi séng
- D6 thi u — x m0 ta trang thai ciia nhiéu phan tir tai cling mot thoi diém; tir d6 doc duoc bién do
va budc song.
- D6 thi u — ¢ md ta dao dong cua mot phan tir theo thoi gian; tir d6 doc dugc bién do, chu ki va
tan so.
- S6ng truyén theo chiéu duong cua truc toa do: phan tir chuyén dong ngugc chidu doc cua duong
song tai diém dang xét.
- S6ng truyén theo chidu 4m cua truc toa do: phan tir chuyén dong cling chiéu ddc cua duong song.
1.4. S6éng ngang, song dec va nang lwgng
- S6ng ngang: phuong dao dong vudng géc v6i phuong truyén song.
- S6ng doc: phuong dao dong tring véi phuong truyén song; budc song bang khoang cach giira
hai viing nén gan nhau nhét hodc hai viing d4n gan nhau nhat.
- Qué trinh truyén séng 1a qua trinh truyén trang thai dao dong va niang lugng; cac phan tor moi
truong chi dao dong quanh vi tri cin bang.
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2. PHUONG PHAP GIAl
Bude 1. Xac dinh ding dai luong can tim va thong nhat hé don vi.
Budéc 2. Khai thac cac hé thie T = 1/f, A = vT = v/f va d6 léch pha giita cac diém.
Budéc 3. V6i d6 thi song, phan biét d6 thi u—x va u-t; két hop chiéu truyén dé xac dinh chiéu
chuyén dong.

Buéc 4. Kiém tra diéu kién pha, dau cta véan toc dao dong va tinh hop 1i caa két qua.

3. BAl TAP VAN DUNG

@ PT |Bai 1: Cac dai lwgng dic trung ctia song | Mire d: Nhan biét - Thong hiéu

Mot ngudn dao dong diéu hoa tao song trén mot soi day voi tan sb f = SHz. S6ng truyén
trén day véi téc do v = 2m/s va c6 bién d6 A = 3cm.

a) Tinh chu ki va budc song.

b) Trong 4s, song truyén dugc quing dudng bao nhiéu? Quéng dudng d6 bang bao nhiéu
budc song?

¢) Hai diém trén day cach nhau 0,60m dao dong ciung pha hay nguoc pha? Tinh thoi gian
song truyén giita hai diém.
PINH HUONG TU DUY
Buée 1. DUng céc hé thirc T = %va/l = %
Buée 2. Tinh quing dudng truyén séng bang s = vt, sau d6 chia cho budc song dé tim s budc

song.

%
~

Buée 3. So sanh khoang cach hai diém véi A; thoi gian truyén duoc tinh bang At =

HUONG DAN GIAI CHI TIET

a) Chu ki cua song:
Budc song:

b) Quéng duong séng truyén trong 4s:
s=vt=2%x4=8m

S6 bude séng chira trong quing dudng do:

N=>=——=20

8
0,40

N

C) Ta co:
=0, =

Khoang cach bang mot s6 1¢ 1an nira bude song nén hai diém dao déng nguoc pha.
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Thoi gian truyén séng giira hai diém:
d 0,60
t=—=

" T = 0,305

Két qua: T = 0,20s, A = 0,40m, s = 8m, hai diém ngwoc pha va At = 0,30s.

A LUUY CHO HOQC SINH

- Bién d6 khong tham gia vao hé thirc tinh toc do, budc song va tan sb trong bai nay.

- Khong két luan ctng pha chi vi hai diém c6 cung li d6 tai mot thoi diém; phai xét trang thai dao
dong hodac khoang céach pha.

@ PT |Bai 2: Khai thac hinh dang séng tai mét thoi diém | Mire d9: Thong hiéu - Van dung
Tai thoi diém t = 0, hinh dang ctia mot song truyén theo chiéu duong cua truc Ox duoc mod
ta boi:

I
u= 4005(? x)cm

Trong d6 x tinh bang mét. Tan sb cta ngudn 1a f = 2,5Hz.
a) Xac dinh bién do, budc song va toe do truyén song.

b) Tai diém c6 toa dd x = 0,15m, tinh li do & thoi diém dang xét va cho biét phan tir dang
chuyén dong 1én hay xudng.

¢) Tim diém gan nhét & bén phai diém trén c6 cung li d6 nhung chuyén dong nguoc chiéu.
PINH HUONG TU DUY
Buc 1. S0 sanh h¢ s cta x voi s6 song k = 2.
Budre 2. Tinh 1i d6 bang cach thay toa d6. Dya vao déu cia do doc va chiéu truyén song dé xac dinh
chiéu chuyén dong.
Buée 3. Hai diém c6 cing li d6 nhung chuyén dong ngugc chiéu twong tmg véi hai pha ddi xtmg
qua truc cos.
HUONG DAN GIAI CHI TIET

a) Bién d¢ cua song 1a:

A =4cm
S6 song:
2n  bm
73
Suy ra:
A===120m

Téc d6 truyén song:
v=Af =120%x25=30m/s
b) Tai x = 0,15m, pha khdng gian bang:
5t S5 T

?XZ?XO,J.SZZ

Li do:
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/s
u= 4cosz = 2v/2cm

Tai diém nay duong song co6 do déc am. Song truyén theo chiéu dwong nén phan tir chuyén dong

nguoc chiéu déc, tic 1a chuyén dong 1én.

¢) Pha tai diém can tim gan nhat & bén phai 1a:

_ T It
9—27'[—2—?
Do do:
5t i
?XZTAXZI,OSTTI

Khoang cach tir diém ban dau dén diém can tim:
Ax =1,05-0,15=0,90m

Két qua: A=4cm, 1 =120m, v =30m/s; taix =0,15m, u = 2v/2cm va phf?m tir di 1én;
diém can tim cé x = 1,05m.
A LUU Y CHO HQC SINH
- Pudng hinh sin trén d thi khong phai quy dao chuyén dong ciia mot phan t.
- Quy téc chiéu chuyén dong chi dung khi biét rd chiéu truyén song.
@ PT |Bai 3: P§ léch pha va sw thay ddi mdi trwong truyén | Mire d9: Van dung

Hai diém A va B nam trén ciing mot phuong truyén song, cich nhau AB = 0,45m. Do 16n
d0 1éch pha gitra hai dao dong la 377[ Tan s6 cua song 12 f = 8Hz.

a) Tinh budc song va tde do truyén song.

b) Trén tia truyén song xuét phat tir A, xac dinh khoang cach ngin nhét tir A dén mot diém
dao dong cung pha, ngugc pha va vudng pha vai A.

¢) Khi séng truyén sang mot moi truong khac, toc do ting thém 25% con tan sé khong doi.
Tinh budce song méi va do 1éch pha gitra A, B néu khoang cach van bang 0,45m.
PINH HUONG TU DUY
Buwdre 1. T cong thire d6 1éch pha, suy ra bude song.
Budre 2. Dung cac diéu kién khoang cach dic trung cho cing pha, nguoc pha va vudng pha.
Budée 3. Khi d6i méi truong, tan sé do ngudn quyét dinh nén khong do6i; budc séng bién doi theo

toc do.

HUONG DAN GIAI CHI TIET

a) Tur
2nd 3w
22
suy ra:
_4d 4x045
— ? — T — O,60m

Téc d6 truyén song:
v=Af =060%x8=48m/s
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b) Khoang cach ngan nhét dén diém cling pha:
deimg = A =0,60m

Khoang cach ngin nhét dén diém nguoc pha:

— A —
dnguge = 5 = 030m

Khoang cach ngan nhét dén diém vudng pha:

~

dvu@ng = Z =015m
¢) Toc do méi:
v'=125v=6,0m/s

Budc song mai:

AN=—=—=075m

Do 1éch pha moi:
14| = 2n x 0,45 61
$1=7075 ~ 5

Két qua: 1 =0,60m, v=48m/s; cac khoiang cach gE?m nhit lan lwgt 1a 0,60m, 0,30m,
0,15m; méi truwomg maéi co ' = 0,75m va [4¢'| = 6?”.
A LUU Y CHO HQC SINH

- Tan s6 ctia song khong thay d6i khi song truyén tir moi truong nay sang méi truong khéac vi tan s6
do ngudn quyét dinh.

- D6 1éch pha c6 thé 16n hon 27; chi rat gon theo modulo 27 khi can xét trang thai pha tuong
duong.

@ PT |Bai 4: Lap phwong trinh séng va xac dinh trang thai dao dgng| Mirc d9: Van dung cao
Tai gdc 0, phuong trinh dao dong ciia ngudn 1a:

v
uy = 5cos(4rt + g)cm

Song truyén theo chiéu duong cua truc Ox Véi toc do v = 1,2m/s.

a) Viét phuong trinh s6ng tai diém c6 toa do x.

b) Tai x = 0,15m va t = 0,25s, tinh li d va van téc dao dong cia phan ti.

¢) Tai thoi diém t = 0, tim diém gan O nhit & phia x > 0 dang qua vi tri can bang theo chiéu

duong.

PINH HUONG TU DUY

Bude 1. Tir tin s6 goc suy ra tan so, sau d6 tinh budc séng va s6 song.

Budre 2. Véi song truyén theo chiéu dwong, pha tai x cham hon pha tai ngudn mot luong kx.

Buée 3. Di qua vi tri can bang theo chiéu duong cin dong thoi thoa mén u = 0 va van toc dao dong
duong.
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HUONG DAN GIAI CHI TIET

a) Tor w = 4m, ta co:

Budc song va sb song:
v
A=—-=0,60m

2 10w
k= - = Trad/m
Phuong trinh séng:
10m T
u = 5cos(4nt — 3 X + g)cm
b) Pha tai diém va thoi diém da cho:

_ 10m T 2m
6 —471><O,25—T><0,15+€_?
Li do:
2
u= 5COS? =—-25cm
Van tc dao dong:
du ]
Vg = FT = —20msind

2
vy = —20nsin?ﬂ = -10\/3n cm/s

Van toc am nén phan tir dang chuyén dong theo chiéu am.

¢) O thoi diém ¢t = 0, diéu kién qua vi tri can bang theo chidu dwong tuong tmg véi pha gin nhat

o -m
bang -
—10m A
X +—==—
3 6 2
Suy ra:
x = 0,20m
Két qua: Phwong trinh song la u = 5cos(4nt — anx + %)Cm; tai diém d4 chou = —25cm,

vy = —10v3mcm/s; diém g?m nhit cin tim c6 x = 0,20m.
A LUU Y CHO HQC SINH
- Can phan biét toc do truyén song vai véan toc dao dong ctia phan tir méi trudng.
- Déu trudc sé séng trong pha phu thudc vao chiéu truyén song.
@ PT |Bai 5: Pém diém théa man diéu kién pha | Mire d9: Van dung cao
Hai diém M, N niam trén clng mot phuong truyén séng va cach nhau MN = 0,525m. B¢ léch pha

P 2 12 7 A A X A1
gitra hai diém la 7” Tan s0 nguon ban dau la 20Hz.
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