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CHU PE : MO TA SONG CO

- Séng co 14 nhirng bién dang co lan truyén trong mot méi truong dan hoi.

- Nguyén nhan tao nén song truyén trong mot méi trudng:

+ Ngudn dao dong tir bén ngoai tc dung 1én méi truong tai diém O.

+ Lyc lién két gitra cac phan tir cia méi trudng.

=> Ning luong song dugc truyén di theo phuong truyén séng. Qua trinh truyén song la qua trinh truyén
nang luong.

- Su léch pha gitra cac phan tir dao dong trén phuwong truyén song tao nén hinh anh cua song.

Budc séng A

binh séng

Biendio A{

AN
SN,

Pay séng

3. Cac dai lwgng dic trung cia song hinh sin

a-Bién do song: Do dich chuyén 16n nhat cua phan tir song khoi vi tri can bang

b-Chu ki, tan s¢: T4t ca cac phan tir méi truong déu dao dong véi chu ki, tan sb cua ngudn dao dong

c-Toc dé truyén song: Toc do lan truyén dao dong (cac dinh séng hay cac viing nén dén di chuyén nhung cac phan tir cua
moéi trudng van dao dong quanh vj tri can bang caa ching)

ChQ y: Séng co khéng truyén duwoc trong chan khdng-Budc song: La quang duong song truyén di dugc trong mot chu Ki.

Biéu thuc: [\ = vT = v

cha y:

d-Buéc song 1a khodng céch giiza hai phan tir s6ng gan nhau nhdt trén phirong truyén séng dao dong cling pha
- hai phan tir séng dao dong cuing pha (ddng pha) cach nhau :d = KA . k=+1,42,. ..

- hai phan tir dao dong ngugc pha cach nhau: d = (k +0, 5)k k=0, £1,42,...

. A
- hai phan tir dao dong vudng pha cach nhau : d = Z(Zk +l)

e-Cuong do song: Nang lugng song E dugc truyén qua mot don vi dién tich S vudng goc véi phuong truyén séng trong
mot don vi thoi gian At

_E
_ SAt
CHU PE: SONG NGANG. SONG DQC. SU TRUYEN NANG LUQNG CUA SONG CO

Biéu thuc:

(I c6 don vi W/m?)

1.S6ng ngang va song doc

- Song trong d6 cac phan tir cia moi trudng dao dong theo phuong vudng goc véi phuong truyén song goi la séng ngang.
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- So sénh song doc va séng ngang

Séng doc | Séng ngang
Gidng nhau Déu la su lan truyén dao dong trong mdi trudng Vit chit.
Khéc nhau C6 phuong dao dong cua céc | C6 phuong dao dong cua cac
phan tr méi trudng trung véi | phan tir moi truong vudng goc véi
phuong truyén séng. phuong truyén séng.

- Vi du vé song doc va séng ngang trong thyc tién:

+ S6ng am khi truyén trong khong khi hay trong chat long la séng doc. Bién d6 cua song am cang lon thi bién d6 dao
d6ng ciia mang nhi cang 16n, &am nghe cang to. Tan sé cia séng &m cang Ién thi tan sb dao dong clia mang nhi cang 16n,
am nghe cang cao.

Dao dong clia

Phuong truyén am

+S0ng truyén trén mat nudc la séng ngang.

2. Qua trinh truyén niing lwgng béi séng

- Ngudn séng la nguén nang lugng. Séng mang nang lugng ciia ngudn dén moi noi trén phuwong truyén song.
- Moi séng mang ning lwong di xa ma khong mang cac phan tir vat chét di cing. D6 1a diém khac biét can ban giita chuyén
dong cuia song va chuyén dong cua hat.
- Qué trinh truyén song la qua trinh truyén niang luong.
- Vi du trong thyc té song truyén ning luong: Séng dia chan (dong dat).

Sﬁ Af’“"‘ IHE S

\\“ .
Tamchan ™ . o — e

nguon song

- Anh sang 1a song, mang nang luong va truyen dugc trong chan khong. Anh sang cling c6 nhiing dai lucmg dac trung
nhu chu ki, tan sb, budc séng va tde do truyén séng. Trong chan khong, anh sang nhin thiy c6 budc séng nam trong
khoang tir 0,38 um dén 0,76 um.
- Séng am nghe dugc 6 tan s6 nam trong khoang tir 16 Hz dén 20 000 Hz.

LUYEN TAP

Cau 1.Song co

A.1a dao dong lan truyén trong mot méi trudng. B. 12 dao dong ciia moi diém trong maéi truong.

C.la mot dang chuyén dong dac bi¢t cua méi truong.D.1a sy tmyén chuyén ddng cua cac phﬁn ti trong moi truong.

Cau 2.S6ng doc 1a song c¢6 phuong dao dong

A. nim ngang. B. trung v&i phuong truyén song.
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C. vudng goc véi phuong truyen song. D. thang dung.

Cau 3.Phat biéu nao sau day ve dai lugng dac trung ctia song co hoc 1a khong dung?
A.Chu ky ctia song chinh bang chu ky dao dong cta cac phén tir dao dong.

B.Tan sb cuia song chinh bang tin sé dao dong cua cac phéan tir dao dong.

C.Tdc d6 clia song chinh bang toc dd dao dong cua cac phan tir dao dong.

D.Budc song 1a quing duong song truyén di dugc trong mot chu ky.

Céu 4.Budc song la

A. quiang dudng song truyén trong 1 (s). B. khoang cach giira hai diém c6 li d6 bang khong.
C. khoang cach giira hai diém cung pha. D. quing dudng song truyén di trong mot chu ky.
Cau 5. Song ngang 1a song c6 phuong dao dong

A. nim ngang. B. trung véi phuong truyén song.

C. vudng goc voi phuong truyén séng. D. thang dung.

Cau 6..Khi mét séng co hoc truyén tir khong khi vao nude thi dai lugng nao sau day khdng thay doi?

A. Téc d6 truyén song. B. Tan s dao dong song.

C. Budc song. D. Nang lugng song.

Cau 7. Thc do truyén song 1a toc do

A. dao dong cua cac phén tir vat chét. B. dao dong cua nguon song.

C. truyen ndng lugng song.  D. lan truyen ctia bién dang trong mai trudng truyén song .
Cau 8. Téc d6 truyén song co hoc ting din trong cac moi truong

A. ran, khi, long. B. khi, long, ran. C. ran, long, khi. D. 1ong, khi, ran.
Céau 9.Khoang cach gitra hai diém gan nhat trén phuong truyén song dao dong nguoc pha bang
A. M4, B. A2 C. A D. 2\

Cau 10.Budc song 1a khoang cach giita hai diém
A. gan nhau nhat ma dao dong tai hai diém d6 cung pha.
B. trén ciing mdt phuong truyén song ma dao dong tai hai diém d6 cung pha.
C. trén ciing mot phuong truyén séng ma dao dong tai hai diém d6 nguoc pha.
D. gan nhau nhat trén ciing mot phuong truyén song ma dao dong tai hai diém dé cing pha.
Cau 11/Phat biéu nao sau day la sai khi néi vé qua trinh truyén séng?
A. Qué trinh truyén song 14 qua trinh truyén dao dong trong méi truong dan hoi
B. Qua trinh truyén song 14 qua trinh truyén ning luong
C. Qua trinh truyén song 14 qué trinh truyén pha dao dongD. Qua trinh truyén song 1a qua trinh truyén cac phéan tir vat
chat.
Cau 12.Mot séng co hoc phat ra tir ngudn O lan truyén véi toc dd v = 6 m/s. Hai diém gan nhau nhat trén phuong truyén
song cach nhau 30 cm luén dao dong cung pha. Chu ky séng la
A.T=0,05 (s). B. T=15(s). C.T=2(s). D.1(s).
Cau 13/Bién d6 song tai mot diém nhét dinh trong méi trudng soéng truyén qua
A. 12 d6 dich chuyén 16n nhét clia cdc phan tir séng khéi VTCB.B. ti 1 ning lugng ciia séng tai do.
C. bién d6 dao ddng ctiia ngudn.D. ti 16 v6i binh phuong tan sb dao dong.
Cau 14. Mot séng ngang truyén trén soi day dan hoi rat dai voi tée d6 song v = 0,2 m/s, chu ky dao dong ciia song 1a T
=10 s. Khoang cach giita hai diém gan nhau nhat trén diy dao dong nguoc pha nhau la
A.15m. B.1m. C.0,5m. D.2m.
Cau 15. Mot song truyén trén soi day dan hoi rat dai véi tan s6 40 Hz, ngudi ta thay khoang cach giita hai diém gan
nhau nhét theo chiéu truyén séng dao dong ngugc pha 1a 40 cm. Tdc do truyén song trén day 1a
A.v=32mls. B.v=16 m/s. C. v =160 mf/s. D. v =100 cmf/s.
Cau 16. Pau A ciia mot soi day dan hoi dao dong theo phuong thang dimg véi chu ki T =10 s. Biét toc do truyén song
trén day 1a v = 0,5 m/s. Khoang cach giira 2 diém gan nhau nhit dao dong ngugc pha la
A. dmin=1,5m. B. dmin=1m. C.dmin=2m. D. dmin=2,5m.
Cau 17. Mot nguoi quan sat song trén mat ho thay khoang céch giira hai ngon song lién tiép bang 2 m va c6 6 ngon
song truyén qua trude mat trong 8 (s). Toc do truyén song nude 1a
A.v=32mls. B.v=125m/s. C.v=25mls. D.v=3mls.
Cau 18. Mot diém A trén mat nude dao dong voi tan sd 100 Hz. Trén mat nude nguoi ta do dugc khoang cach gitra 7
gon 16i lién tiép 1a 3 cm. Khi d6 tdc do truyén song trén mat nude 1a
A.v =50 cm/s. B.v=50m/s. C.v=>5cmfs. D.v=0,5cmfls.
Cau 19. Mot ngudi quan sat thiy mot canh hoa trén hd nudc nhé 1én 10 1an trong khoang thoi gian 36 (s). Khoang cach
giita hai dinh song ké tiép 1a 12 m. Tinh tdc d6 truyén séng trén mit ho.
A.v=3m/s. B.v=32m/s. C.v=4mls. D.v=5mls.
Cau 20. Mot nguoi quan sat trén mat bién thay khoang cach gitra 5 ngon song lién tiép bang 12 m va c6 9 ngon séng
truyén qua truéc mat trong 5 (s). Toe do truyén song trén mit bién 1a
A.v=45m/s. B.v=5m/s. C.v=53m/s. D.v=4_8m/s.
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Cau 21. Mot miii nhon S dugc gan vao ddu A cia mot 14 thép nam ngang va cham vao mit nude. Khi d6 14 thép dao
dong voi tan sd f = 120 Hz. Ngudn S tao ra trén mit nuéc mot dao dong song, biét rang khoang cach giira 9 gon 10i
lién tiép 1a 4 cm. Tdc d6 truyén séng trén mat nude cb gia tri bang
A.v =120 cm/s. B. v =100 cm/s. C.v=230cmfs. D. v =60 cm/s.
Cau 22. Trén mit nudc ¢6 mot nguén dao dong tao ra tai diém O mot dao dong diéu hoa c6 tan sb f =150 Hz. Trén mat
nude xuat hién nhitng song tron dong tim O cach déu, mdi vong cach nhau 3 cm. Téc d6 truyén song ngang trén mat
nude co gia tri bang A.v =120 cm/s. B. v = 150 cm/s. C.v=360cm/s. D.v =150
m/s.
Cau 23. Tai mot diém O trén mat thoang ctia mot chat 1ong yén lang ta tao ra mot dao dong diéu hoa vudng goc Y
mat thoang c6 chu ki T = 0,5 (s). Tir O ¢6 cac vong song tron lan truyén ra xung quanh, khoang cach hai vong lién tiép
14 0,5 m. Xem nhu bién d6 séng khong d6i. Toc do truyén song co gia tri
A.v=15m/s. B.v=1m/s. C.v=25m/s. D.v=18m/s.
Cau 24.Mii nhon cta am thoa dao dong vaoi tan s f =440 Hz duogc dé cham nhe vao mit nuée yén lang. Trén mat
nudc ta quan sat khoang cach giira hai dinh séng lién tiép 1a 2 mm. Tdc d6 truyén song la
A.v=0,88 m/s. B. v =880 cm/s. C.v=22mls. D.v =220 cm/s.
Cau 25. Nguoi ta gdy mot dao dong ¢ dau O mot day cao su cing thang 1am tao nén mot dao dong theo phuong vudng
goc vai vi tri binh thuong cia day, voi bién do a =3 cm va chu ky T = 1,8 (s). Sau 3 gidy chuyén dong truyén duoc 15
m doc theo dy. Tim budc song A ctia song tao thanh truyén trén day. A. A=9m.B.A=6,4m. C.A=45m. D. A=
3,2m.
Cau 26.Phuong trinh dao dong cia mot ngudn phat séng co6 dang u = acos(20xt) cm. Trong khoang thoi gian 0,225 (s)
song truyén dugc quing dudng
A. bang 0,225 1an budc séng. B. bang 2,25 lan budc song.C. bang 4,5 1an bude song.
D. bang 0,0225 lan budc song.
Cau 27. Mot ngudn phat song dao dong theo phuong trinh u = acos(20xt) cm, v6i t tinh bing gidy. Trong khoang thoi
gian 2 (s), song nay truyén di dugc quang duong bang bao nhiéu lan budc song?
A. 10 lan. B. 20 lan. C. 30 lan. D. 40 lan.
Cau 28. Nguon song & O dao ddng vai tan sé 10Hz , dao dong truyén di véi van tde 0,4m/s trén phuong Oy . trén phuong
nay c6 2 diém P va Q theo tht ty d6 PQ = 15¢m . Cho bién d6 A = 1cm va bién d6 khong thay d6i khi song truyén. Néu
tai thoi diém nao do P ¢6 1i dd lem thi li d6 tai Q la:
A.lcm B. - 1cm C.0 D.2cm
Cau 29.Lic t = 0 dau O cua day cao su cing thang nim ngang bét dau dao dong di 1én bién do a, chu ki T = 1s. Hai
diém gan nhau nhat trén day dao dong ciing pha cach nhau 6cm. Tinh thoi diém dau tién dé M cach O 12cm dao dong
cting pha véi O. Coi bién d khong doi.
A.0,5s. B. 1s. C.2s. D.25s.
Cau 30. Lac t = 0 dau O cia diy cao su cing thing nam ngang bét dau dao dong di 1én v&i bién d6 1,5 cm, chu ki T=
2s. Hai diém gan nhau nhat trén day dao dong cting pha 1a 6cm. Coi bién d khong do6i . Thoi diém dau tién dé diém M
cach O 6 cm 1én dén diém cao nhét 1a
A.0,5s. B.1s. C. 2s. C. 2,55
Cau 31/Hinh 8.2 1a db thi li d6 - thoi gian ciia mot séng hinh sin. E—é;fi‘lo
Biét toc do truyén song 1a 50 cm/s. Bién d6 va budc song cua séng

nay la
A. 5cm; 50 cm ° 535 0@1,0 Thot gian ()
B.10cm; 0,5m 51
C.5cm; 0,25m
D. 10 cm; 1m Hinh 8.2
Cau 32/Vao mét thoi diém Hinh 8.1 1a d6 thi 1i d6 - quing duong @, Huéng truysn s6ng
truyén song caa mot séng hinh sin. Bién d6 va budc séng caa séng a /\ [
nay & : A AT
A. 5cm; 50 cm -2 \/ \/ \/
B. 6 cm; 50 cm :Z
C.5cm; 30 cm Hinh 8.1
D.6cm; 30 cm
Cau 33: Song doc la song cdc phan tir q
A.c6 phuong dao dong nam ngang. B.co phuong dao dong dong thang ding.

C.c6 phuong dao dong vudng goc v6i phuong truyén song.D.cé phuong dao dong tring voi phuong truyén song.
Cau 34: S6ng ngang truyén dugc trong

A.rin, 10ng khi B.rén va khi.

C.ran va long. D.Chét rn va bé mit chat long
Cau 35: Séng doc truyén dugce trong cac chat
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A.rin, 16ng va khi B.ran va khi. C.ran va long. D.long va khi.
Cau 36: S6ng ngang khong truyén duoc trong cac chét

A.rin, 16ng va khi B.ran va khi. C.ran va long. D.long va khi.
Céau 37: Khi noi vé song co, phat biéu nao sau day sai?

A.Qua trinh truyén séng co la qua trinh truyen nang luong.

B.So6ng co la qua trinh lan truyén cac phan tir vat chét trong mot moi trudng.

C.S6ng co khong truyén dugc trong chan khong D.Séng co la dao dong co lan truyén trong mot méi truong.
Cau 38: Két luan nao sau day khéng ding vé qua trinh lan truyén cua song co?

A.Quéng duong ma song di dugc trong nira chu ky dung bang nira budc song.B.Khong co sy truyén pha ciia dao dong.

C.Khoéng mang theo phan tir moi truong khi lan truyén. D.La qua trinh truyén nang luong.

Cau 39: B6i véi 1 song co hoc, toe do truyen song

A.phu thudc vao budc song va ban chat méi truong truyén song.B.phu thudc vio ban chat méi truong truyén song.

C.phu thugc vao chu ky, bude song D.phu thudc vao tan sb song va budc song.

Cau 40:Song truyén trong mot moi  truong dan hoi véi tée d6 360 m/s. Ban diu tan sb song 1a 180 Hz. Dé co budc song
14 0,5m thi can ting hay giam tin sd song mot luong nhu nao ?

A.Tang thém 420 Hz. B.Téang thém 540 Hz. C.Giam bt 420 Hz. D.Giam xudng con 90Hz.
Cau 41.Tai diém S trén mit nudc yén tinh c6 ngudn dao dong didu hoa theo phuong thang ding véi tan s6 50 Hz. Khi
d6 trén mit nude hinh thanh hé séng tron dong tim S. Tai hai diém M, N nim cach nhau 9 cm trén dudng thang di qua S
ludn dao dong cung pha v6i nhau. Biét rang, van tdc truyén song thay doi Trong khoang tir 70 cm/s dén 80 cm/s. Toc do
truyén séng trén mat nude 1a bao nhiéu cm/s.

Céu 42.M6t miii nhon S cham nhe vao mat nuée dao dong dleu hoa véi tan s6 f =40 Hz. Nguoi ta thiy rang hai diém A
va B trén mit nudc cling nam trén phuong truyén séng cach nhau mot khoang d = 20 cm dao dong nguoc pha nhau. Biét
tdc do truyén song nam trong khoang tir 3 m/s dén 5 m/s. Xéc dinh téc do truyén song?

CHU PE: SONG DPIEN TU
I. Séng dién twr
- Song dién tir 1a dién tir truong lan truyen trong khong gian. Song dién tir 1a song ngang
- Téc d6 cua tat ca cac song dién tir truyén trong chan khong c6 gia tri 3.10%m/s, dung bang tdc do anh sang trong chin
khéng
=> Anh sang la song dién tir
- Song dién tir gdm mot dai rong tan sd (hodc budc song), goi 1a thang séng dién tir
I1. Thang séng dién tir
- Su khac nhau vé budc song (hay tan sb) clia cac loai song dién tir da dan dén sy khac nhau vé tinh chét va cong dung
cta ching

LOAI BUC XA PHAM VI BUOC SONG PHAM VI TAN SO (Hz)
SONG VO TUYEN Tir 1 m dén 100 km Tir 3.10° dén 3.108
SONG VI BA Tl mmdénim Tir 3.108 dén 3.10%!
TIA HONG NGOAL Tir 0,76 umdén 1 mm Tir 3.10' dén 3,9.10™
ANH SANG NHIN THAY Tir 0,38 um dén 0,76 pum Tir 3,9.10' dén 7,9.10"
TIA TU NGOAI Tir 10 nm dén 400 nm Tir 7,5.10% dén 3.101°
TIA X (TIA RONTGHEN) Tir 30 pm dén 3 nm Tur 10Y7 dén 10°

1. Anh sdng nhin thiy
- Quang phd ctia 4nh sang nhin thiy 1a mot dai mau bién thién lién tuc tir tim dén do.
- Budc song cua anh sang nhin thdy ndm trong khoang tir 0,38um dén 0,76um, anh sang do c6 bude song dai nhit khoang
0,76pum, anh sang tim c6 budc séng ngén nhat khoang 0,38um
- Nguén phat Mt Troi, mot sb loai dén, tia chép, ngon Iira,...
2. Tia hong ngogi (IR)
- Tia hong ngoai 1a song dién tir khong nhin thy c6 budc song nam trong khoang tir 0,76pum dén Inm
- Ngudn phat tia hong ngoai: Vat c6 nhiét do cao hon méi trudng xung quanh thi phat dugce tia hong ngoai ra méi truong
- Nguén thong dung la bong dén day toc, bép gas, bép than, diot hong ngoai, ..
- Tia hong ngoai co tinh chét tuan theo dinh luat truyén thang, phan xa, khuc xa va giy dugc hién twong nhiéu xa, giao
thoa nhur dnh sang thong thuong. Bac trung noi bat cua tia hong ngoai 1a tac dung nhiét

- Ung dung phé théng nhit cua tia hdng ngoai 1a str dung trong cac diéu khién tir xa; bép dién, 10 nudng,...
3. Tia tir ngogi (UV)
- Tia tir ngoai 1a séng dién tir khéng nhin thay c6 budce séng nam trong khoang tir 10 nm dén 400 nm.
- Nguén phat tia tr ngoai: Véat c6 nhiét do trén 2000°C thi phat dugc tia tir ngoai, nhiét do cia vat cang cao thi budc song
tir ngoai cang nho. HO quang dién, dén hoi thuy ngén 13 ngudn phat tia tir ngoai manh.
- Tia tir ngoai 6 tinh chat tac dung 1én phim anh, kich thich sy phat quang ctia nhiéu chét, lam ion hoa khong khi, c6 téc
dung sinh hoc..
- Tia tir ngoai dugc tng dung vao cong nghé diét khun, tiét tring thuc pham trudce khi dong goi, khir tring dung cu y té,
tim vét nut trén bé mat cda cac vat kim loai...
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4. S6éng vo tuyén

- Song vo tuyén c6 bude song nam trong khoang tir 1 mm dén 100 km.

- Chung dugc phat ra tir an ten va duge sir dung dé "mang" cac thong tin nhu Am thanh, hinh anh di rat xa.

- Song nay bi phan xa boi tang dién li trudce khi téi may thu

- Trong d6, song VHF (Very High Frequency) (bugc song rat ngan) tr 1 m dén 10 m va séng UHF (Ultra High Frequency)
(budc sang cuc ngan) tir 10 cm dén 1 m co thé truyén thang dén may thu, khong bj phan xa boi tang dién li. Chang duoc
sir dung cho céac dai phat thanh va truyén hinh dia phuong.

- Séng vi ba (budc song khoang vai cm) duge sir dung cho vién théng qudc té va chuyén tiép truyén hinh qua vé tinh
thong tin va cho mang dién thoai di dong qua théap vi ba.

5. Tia Ron ghen (Tia X)

- Tia X ¢6 budc séng nho hon tia tir ngoai (khoang tir 30 pm dén 3 nm)

- Ngudn phét tia X: Tia X duoc tao ra khi cac electron chuyén dong véi toc do cao toi dap vao tim kim loai c6 nguyén tir
luong 16n trong 6ng tia X

- Ngoai cac cong dung vé chan doan va chita tri mot s6 bénh trong y hoc, tia X con duge sir dung trong cong nghiép dé
tim khuyét tat trong cc vat duc bang kim loai va trong cac tinh thé, str dung trong giao thong dé kiém tra hanh li ciia hanh
khach khi di may bay...

6. Tia Gamma (y)

- Tia gamma c6 budc séng nhoé nhét trong thang song dién tr, khoang tir 107 5 nm dén 0,1 nm

- Trong y hoc, tia gamma duoc dung trong phau thuat, diéu tri cac can bénh lién quan dén khéi u, di dang mach mau, cac
bénh chirc ning cia ndo.

- Bén canh linh vuc y té, tia gamma con duoc tng dung trong linh vic cong nghiép, Tia gammua giup phat hién cac
khuyét tat bang hinh anh 6 rang v&i do chinh xéc cao.

1. TRAC NGHIEM NHIEU LUA CHON

Caul. Soéng dién trA. 1a song doc hodc song ngang. B. 14 dién tir trudng lan truyén trong khong gian.
C. c6 thanh phan dién truong va thanh phan tir truong tai mot diém dao dong cing phuong.
D. khéng truyén duoc trong chan khong.

Cau 2. (CP-2007) Song dién tir va song co hoc khdng ¢ chung tinh chét nao dudi day?

A. Phan xa. B. Truyén duoc trong chan khéng.  C. Mang ning luong. D. Khic xa.
Cau 3. (PH-2011) Phat biéu ndo sau day la sai khi noi vé song dién tir?

A. Khi séng dién tir gap mat phan céch giita hai méi truong thi nd cé thé bi phan xa, khic xa.

B. Song dién tir truyén duoc trong chan khéng.

C. Song dién tir 1a séng ngang nén né chi truyén duoc trong chat ran.

D. Trong song dién tir thi dao dong cua dién trudng va cua tir trudng tai mot diém ludén dong pha nhau.
Cau 4. Phat biéu nao sau day vé tinh chat cua song dién tir 1a khéng diing?

A. Nguon phat song dién tir rat da dang, c6 thé 1a bat ctr vt nao tao dién truong hoic tir truong bién thién.

B. Song dién tu mang nang luong.

C. Song dién tir c6 thé bi phan xa, khc xa, giao thoa.

D. Téc d6 lan truyén song dién tir trong chan khéng bang toc do anh sang.

Cau 5. Song dién tir 1aA. dao dong dién tir lan truyén trong khong gian theo thoi gian.

B. dién tich lan truyén trong khdng gian theo thoi gian

C. loai sng c6 mét trong hai thanh phan: dién truong hoac tir truong.

D. loai song chi truyén dugc trong méi truong dan hol (vat chat).

Cau 6. Diém chung cia séng mit nudc va song vo tuyén 1a

A. s6ng ngang. B. s6ng doc. C. nhin thay duoc. D. toc d6 nhu nhau.
Cau 7. Song dién tir va séng am khi truyén tir khong khi vao thiy tinh thi tin s6

A. cua ca hai song déu giam.B. ciia song dién tir ting, ciia S6ng Am giam.

C. cuia ca hai song déu khong ddi. D. cua song dién tu giam, cua song am tang.
Cau 8. So6ng vo tuyén dung trong thong tin lién lac c6 tan s6 900 MHz. Coi téc do truyén séng bang 3.10° m/s. Séng
dién tir nay thugc loaiA. séng vo tuyén.  B. tia tir ngoai. C.. tia hdng ngoai. D. tia gamma.

Cau 9. Soéng dién tir ¢6 tan s6 10 MHz truyén véi téc d6 3.10°m/s ¢ budc song la

A.3m. B. 6 m. C.60m. D. 30 m.
Cau 10. Tia hong ngoai IaA. birc xa c6 mau hong nhat.

B. buc xa khdng nhin thay dugc. C. bic xa khdng nhin thay duoc c6 budc song 1on hon budc séng clia anh sang do.

D. buc xa khéng nhin thiy dugc c6 budc song nho hon budc séng cua anh sang tim.

Céau 11. Nguon phat ra tia tir ngoai laA. cac vat c6 nhiét do cao tren 2000°C. B. céac vat c6 nhiét do rét cao.
C. hau nhu tit ca cac vat, ké ca cac vat c6 nhiét do thdp. D. mot s6 chit dic biét.
Cau 12. Tia tir ngoai 1aA. birc xa ¢6 mau tim. B. birc xa khong nhin thay duoc.
C. birc xa khdng nhin thay dugc c6 budc song 16n hon budc sdng cla anh sang do.
D. birc xa khong nhin thiy dugc co budc séng nhé hon buéc séng cua &nh sang tim.
Cau 13. Ung dung cua tia tir ngoai 1aA. kiém tra khuyét tat ctia san pham.
Tai li¢u on tap vat i 11 Truong THPT Bao Loc



B. sir dung trong bd diéu khién tir xa ciia tivi. C. 1am dén chiéu sang ctia 6 t6. D. dung dé sdy, suoi
Cau 14. O linh vuc y hoc, tia X dwoc tng dung trong may chiéu chup “X quang” dua vao tinh chét
A. ¢6 kha nang dam xuyén manh va tac dung manh Ién phim anh. B. ¢d kha ning ion hoa nhiéu chat khi.
C. tac dung manh trong céc hién tuong quang dién trong va quang dién ngoai.
D. hay hoai té bao nén duing trong chira bénh ung thu
Cau 15. Tinh chat ndi bat cta tia Ron-ghenA. tac dung 1én kinh anh. B. lam phat quang mot sb chat.
C. lamion hoéa khéng khi.  D. c6 kha nang dam xuyén manh
Cau 16. Mot birc xa truyén trong khdng khi véi chu ki 8,25.10%8s. Birc xa nay thugc ving birc xa
A. hdng ngoai. B. 4nh sang nhin thy. C. Ron-ghen. D. tir ngoai
Cau 17. Mdt song dién tir c6 tin s& 30 MHz thi ¢6 bude song 1aA. 16 M. g 9m. ¢ 10m.p 6m.
Cau 18. Song dién tir ¢ tan s6 10 MHz truyén véi toc dd 3.10°m/s 1 loai song gi
A.S6ng dai B. Séng cuc ngan C. Séng trung D. Séng ngan
Cau 19. Tur Trai Dat, cdc nha khoa hoc diéu khién cac xe tu hanh trén Mit Tring nhd sir dung céc thiét bi thu phat
song vo tuyén. Séng vo tuyén dugc dung trong tng dung nay thudc dai
A. song dai. B. song trung. C. séng ngan. D. song cuc ngan.
Cau 20. Mot dai song dién tir trong chan khong c6 tan s tir 4,0.10% Hz dén 7,5.10' Hz. Dai song trén thuc viing nao
trong thang song dién tu?
A. Ving tia Ronghen. B. VUng tia tir ngoai. ~ C. Vng &nh séng nhin thay. D. Ving tia hong ngoai.
2. TRAC NGHIEM PUNG-SAI
Cau 1: [TTN] Cho céc phat biéu sau vé song dién tir, phét biéu nao ding, phat biéu nao sai?
a. Song dién tir 1a dién tir trwong lan truyén trong khong gian.
b. Song dién tir 1a song doc, phuong truyén séng vudng goc véi phuong dao dong cua dién truong va tir truong.
¢. Ban chat cua 4nh sang 1a séng co.
d. Tdc do lan truyén caa song dién tir trong chan khong bang 3.108 m/s.
Cau 2: [TTN] Cho c4c phét biéu sau vé song dién tir, phat biéu nao ding, phat biéu nao sai?
a. Song dién tur la song ngang, phuong truyén song tring phuong dao dong cua dién truong va tur truong.
b. Téc d6 lan truyen cua song dién tur trong chan khong bang véi toc do cua anh séng trong chan khéng.
¢. Anh sang nhin thay c6 quang phd 1a mét dai mau bién thién lién tyc tir tim dén do..
d. Song dién tir chi lan truyén trong moi truong ran, long va khi.
Cau 3: [TTN] Cho céc phat biéu sau vé song dién tir, phét biéu nao ding, phat biéu nao sai?
a. Song vo tuyén co budc song vao khoang 1 mm dén 100 km.
b. Tan s6 cua tia hong ngoai 16n hon tan s6 cua tia tir ngoai.
¢. Anh séng nhin thay c6 budc séng 16n hon 380 nm va nhé hon 760 nm.
d. Tia X c0 tan s6 nho hon 107 Hz.
Cau 4: [TTN] Cho céc phéat biéu sau vé song dién tir, phéat biéu ndo dang, phat biéu nao sai?
a. Song ¢ budc song 50 km 1a séng vo tuyén.
b. Tan s6 100 MHz Ia tan sé cua tia hdng ngoai.
c. Tan s6 5.10" Hz 1a tan s cua anh sang nhin thay.
d. Tan s 10" Hz Ia tin sb cua tia tir ngoai.

|  Tiagamma | Tia X | A | Anh sang nhin thay | B | Séng vo tuyén |

a. A la tia hong ngoai con B 12 tia tir ngoai.

b. Dy séng trén dugc sip xép theo thir tw bude song tang dan.

c. Song dién tir cua day trén la séng ngang va truyén dugc trong chan khéng.

d. Tan s s6ng caa birc xa A nho hon tan sb caa birc xa B.

Cau 6: [TTN] Mot vé tinh théng tin (vé tinh dia tinh) chuyén dong trén quy dao tron ngay phia trén xich dao cua
Trai Dat, quay cung hudng va ciing chu Ki ty quay cua Trai Dat & do cao 36600 km, so véi dai phat hinh trén mat dat
Dai phat nam trén duong thang ndi vé tinh va tim Trai Dat. Coi Trai Dat 1a mot hinh cau c6 ban kinh R = 6400 km.
V& tinh nhan séng truyén hinh tir dai phat roi phét lai tac thoi tin hiéu do vé Trai Dét. Biét séng c6 budc song
A = 0,5m, tdc do truyén song ¢ = 3.10° m/s.
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a. Thong tin dugc dai phat phat di, v€ tinh thu nhan tin hiéu do6 va phat trd lai trai dt. Cac diém trén mat dit s& nhan
duoc thong tin d6 thong qua dau thu tin hiéu.

b. Khoang thoi gian 16n nhit ma song truyén hinh di tir dai phat dén mot diém trén mat Trai Dat tuong tmg voi thoi
gian song truyén tir diém D dén A sau d6 tir A vé B.

c. Do dai doan AB 1a 41521,1 km.

d. Khoang thoi gian I6n nhit ma song truyén hinh di tir dai phat dén mot diém trén mat Trai Dat 12 0,64 s.

Céau 7: [TTN] Vao thoi diém nam 2022, dién thoai di dong ¢ Viét Nam sir dung song dién tir co tan sd trong khoang
tr 850 MHz dén 2600 MHz.

a. Budc song 16n nhét ciia song dién tir ma dién thoai di dong bét dugc 1a 0,35 mm.

b. Budc song nho nhét cua song dién tur ma dién thoai di dong bét dugc 1a 0,12 mm.

c. Song dién tir ma dién thoai di dong bét dugce la song vo tuyén.

d. Song dién tir ma dién thoai di dong bat duoc ching ta khong thé nhin thiy duoc bang mat thuong.

CHU PE: GIAO THOA SONG CO
I.HIEN TUQNG GIAO THOA CUA HAI SONG MAT NUOC

. Nhiing diém nao cach ngudn mot khoang bang thi dao déng ddng pha véi ngudn

d=kX
2

. Nhitng diém nao cach ngudn mot khoang thi dao déng ngwoc pha vai ngudn.

= Trén mat nugce co nhitng diém adéng yén, do hai song gap nhau & d6 dao dong nguec pha, trigt tieu nhau. Co
nhimg diém dao dong rat manh do hai séng ¢ d6 dao dong dong pha, tang cwéng lan nhau.

. Anh sang truyen qua nhitng diém daing yén khdng bi can tra, nén cho anh la nhitng hypebol rat sang.
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. Anh sang truyén qua nhiing diém dao dong manh thi bi tn xa nén cho anh Ia nhimg dudng hypebol nhoé va téi.
© Hién twong giao thoa song co:
. Hién tuong hai séng gap nhau tao nén cac gon séng o6n dinh goi la hién twong giao thoa cua hai song. CAc gon
s6ng 6n dinh goi 1 cac van giao thoa.

— Giao thoa séng 1a hién twong hai séng khi gap nhau thi c6 nhimg diém ma ¢ d6 chung ludn ting cudng hoic triét
tiéu 1an nhau.

- Chd y quan trong:
* Trén mat nudc s& co cac van 16i va van 16m hyperbol, van trung tam 1a
duong trung truc ndi hai nguon.
x Céc diém dao dong véi bién do cuc dai la vi tri hai song téi cuing pha.

Hiéu duong di toi hai nguon 1a s6 nguyén lan busc song d, —d, = ki
».Céc diém dao dong voi bién do cuc tieu 1a vi tri hai song téi nguoc pha
Hiéu duong di téi hai nguon la s6 ban nguyén lan budc song

d,—d, :(k+0,5)k

Trén doan thang ni hai ngudn:

» Khoang cach giira hai van cuc dai (hoic cuc tiéu) ké nhau trén doan
LA
S1S, la —.

Hinh anh giao thoa song

x Khoang céch gitra mot van cuc dai va mot van cuc tiéu ké nhau trén doan S$:S; 1a = .

@ Diéu kién dé xiy ra dugc giao thoa séng: o
w= Hai nguon giao thoa dugc véi nhau Ia hai nguon két hop.

= Hai ngudn dién két hop 1 hai ngudn song dao dong cing phuong, ciing tan sb, c6 hiéu sé pha khong déi theo thoi
gian.

+ Note: moi qué trinh vat Ii ndo gay ra duoc hién tuong giao thoa ciing tat yéu 1a mot qua trinh song.

1. TRAC NGHIEM NHIEU LUA CHON

Cau 1: (SBT - KNTT) Hi¢n tugng giao thoa séng la hién tugng

A. giao thoa cua hai song tai mét di€m trong moi truong.
B. tong hop cua hai dao dong.

C. tao thanh cac gon 15i 16m.

D. hai song khi gap nhau c6 nhimng diém cudng d6 song ludn ting cuong hoac triét tiéu nhau.
Cau 2: (SBT - KNTT) Hai ngudn két hop 1a hai ngudn c6

A. cung bién do. B. cling tan sd.

C. cuing pha ban dau. D. cling tan s6 va hiéu sb pha khong dbi theo thoi gian.
CAu 3: (SBT - KNTT) Hai song phét ra tir hai nguén két hop. Cuc dai giao thoa nam tai cac diém c6 hiéu khoang cach

t6i hai nguon séng bang

A. mdt udc s6 cua budc séng.  B. mot boi sb nguyén caa bude song.

C. mét boi sb 1é cua nira bude song. D. mot udc sb cua nira budc song.
Cau 4: Didu kién dé hai song co khi gip nhau, giao thoa dwoc véi nhau la hai séng phai xuat phat tir hai nguon dao
dong.

A. Cung bién d6 va co hi¢u s6 pha khong déi theo thoi gian.
B. Cung tan so, cung phuong.
C. Cung pha ban dau va cung bién do.

D. Cung tan sb cung phwong va c6 hiéu s6 pha khong doi theo thai gian.

Cau 5: Trong hién tuong giao thoa sdng trén mat nudc, khoang cach gitra hai cuc dai lién tiép nam trén duong néi hai
tam s6ng bang bao nhiéu?

A. bang hai lan budc song. B. bang mot budc song.

C. bing mét nira budc song.

D. bing mét phan tu budc song.
CAu 6: Hai song nhu thé ndo cd thé giao thoa véi nhau?

A. Hai song cuing bién d¢, cling tan s, hiéu s6 pha khong déi theo thoi gian.
B. Hai séng cung chu ky va bién do.
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C. Hai séng cuing tan so, hi¢u 19 trinh khong doi theo thoi gian.

D. Hai s6ng cung budc song, bién do.

Cau 7: Trong hién twong giao thoa song cua hai nguon két hop A, B ciing pha, diéu kién dé tai diém M cach cac nguon
di, d2 dao déng véi bién d6 cuc dai la

A. dz—dy = kN2 B.d;—di = (2k + DA2.

C.d,—d; = k. D.dy—d; = (2k + 1)7\./4
CAau 8: Phat biéu nao sau day la khdng ding?

A. Khi xay ra hién twong giao thoa song trén mat chat long, ton tai cac diém dao dong véi bién do cuc dai.

B. Khi xay ra hién tugng giao thoa séng trén mat chat long, ton tai cac diém khong dao dong.

C. Khi xay ra hién tuong giao thoa song trén mat chat long, cac diém khong dao dong tao thanh cac van cuc tiéu.

D. Khi xay ra hién tugng giao thoa séng trén mat chat long, cac diém dao dong manh tao thanh cac dwong thang cuc dai.
Cau 9: Khi xay ra hién tuong giao thoa song nudc vai hai nguon két hop ciing pha A, B. Nhimng diém trén mat nudc
nam trén dudng trung truc coa AB s&

A. dao dong véi bién do 16n nhét.

B. dao dong véi bién do bé nhat.

C. ding yén khong dao dong.

D. dao dong véi bién d6 c6 gia tri trung binh

Cau 10: O mat thoang clia mét chét long 6 hai ngudn két hop A va B dao dong déu hoa cung pha véi nhau va theo

phuong thang dung. Biét téc do truyén song khong doi trong qua trinh lan truyén, budc song do mdi ngudn
trén phat ra bang 12 cm. Khoang cach ngin nhit giira hai diém dao dong véi bién d6 cuc dai nam trén doan
thang AB 1a

A9cm. B.12cm. Co6cm. D.3cm.

CAu 11:Dung mot 4m thoa c6 tan s6 rung f =100 Hz ngudi ta tao ra tai hai diém Si, S, trén mit nudc hai ngudn song

cung bién d9, nguoc pha. Két qua tao ra nhimg gon soéng dang hypebol, khoang cach giira hai gon 16i lién tiép 1a 2 cm.

Téc d6 truyén pha cua dao dong trén mit nudce 1a

A.v=2m/s. B.v=3mls. C.v=15cm/s. D.v=4m/s.

2. TRAC NGHIEM DPUNG-SAI

Cau 1: Trong thi nghiém giao thoa séng trén mat nude, hai ngudn séng A va B dao dong véi phwong trinh ua = Ug =

5cos 107 L (cm) Biét tée do truyén song 1 20 cm/s.

A. Hai ngu6n song 1a hai ngudn két hop. P

B. Buocsongcogiatrila2em. S

C. Mot diém N trén mat nuée c6 AN - BN = 20cm. Diém N nam trén diy bao gdm nhiing diém dao dong véi bién do
cucdai. S

D. Mot diém N trén mit nude ¢ AN - BN = 10cm. Diém N nam trén diy ding yén. P

Cau 2: Trong mdt thi nghiém tao van giao thoa trén mit nudc, ngudi ta dung hai ngudn dao dong dong pha co tan s6 50
Hz va do dugc khoang cach giira hai van cuc tiéu lién tiép nam trén duong ndi lién hai tim dao dong 1a 2 mm.

A. Khi xay ra hién tuong giao thoa song trén mat chét long, cac diém dao dong manh tao thanh cac duong théng cuc
dai. S

B. Budc song co gia trila4 mm D

C. Thc d truyén song c6 gia tri 1a 200 mm/s. P

D. Khoang céach giita 5 van cuc tiéu lién tiép ndm trén duong ndi lién hai tim dao déng 1a 20 mm. S

Cau 3: Trong thi nghiém giao thoa song trén mat nudc véi hai ngudn két hop A va B dao dong ciing pha, toc do truyén
song 14 0,5 m/s, tan s6 song 1a 25 Hz.

A. Hién tugng giao thoa song 13 hién tuong hai soéng khi gip nhau c6 nhiing diém cuong d6 séng ludn ting cudng hodc
triét tifu nhau. D

B. Budc song co gia tri 2 cm. b

C. Khoang cach giita hai diém lién tiép trén doan AB dao dong vai bién d6 cuc dai b::ing 2 cm S

D. Khoang cach gitra mot diém dao dong vaéi bién do cuc dai va mot diém ding yén ké can trén doan AB br:ing 0,05 cm
b

Cau 4. Trén mat nude, hai ngudn két hop A, B dao dong cing phuong trinh: x=0,4cos(40xt) cm.Tai mot diém M trén
mit nude cach cac ngudn A, B nhitng khoang 1an luot 1a 14 cm va 20 cm, ludn ding yén. Giita M va dudng trung truc
cua AB c6 hai day cuc dai khac.

A. M la diém khong dao dong thudc diy cuc tiéu tha 3. P

B. Budc song c6 gia tri 2,4 cm. b

C. Khoang cach giira hai diém lién tiép trén doan AB khong dao dong bang 1,2cm P

D. Toc do truyén séng 1a 40 cm/s. S

) ' ] CHU DE: GIAO THOA SONG ANH SANG
I. LI THUYET CAN BAN
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Van sang - ———
== M
Van tai
a) Thinghiém Y-éng b) So d6 rut gon

1.Hién twong giao thoa sdng ang sang

*Trong ving hai chim sang gap nhau, ¢é nhitng vach téi va vach sang xen ké 1an nhau
*Nhitng vach sang la chd hai séng tiang cwong lan nhau (dao dong véi bién do cure dai)
*Nhitng vach téi 1a chd hai séng triét tiéu lan nhau (dao dong véi bién do cuc tiéu)
2.Vi tri van sang, van toi

ax AD
*Vi tri van sang (cuc dai giao thoa): d, —d, = KA = B = | Xx=k— (k =0:11; i2;i3...)
a
. . 1 ax 1\AD
*Vj tri van tdi (cuc tiéu giao thoa): d, —d, =| k+= |A=—=|x=| k+= |—| (k=0;£L+2;43...)
2 D 2) a
*Khoang van i la khoang céch giira hai van sang (hoac hai van tdi) lién tiép:
W D ap TN 2i
i=X, —X =(k+])—-k—=—= 1. 15i= = = = — :
a a a X, =| k+= i 0.5i
2 pol= = -
0,5i 0
Van sang chinh gitra (van trung tam): k= Ox= O;d2 — d1 =0 ) ’5_1 —-i
Van sang bac 1: K=+1= X =i Wiz - - = = -2i
Vansang bac 2: K =42 = X = £2i
3. Ung dung
: ia .
*Tir cong thire xac dinh khoang van: I=— = A = 5 (i, a va D do bang thudc)

*Anh sang kha kién (mat ngudi nhin thdy): 0,38um <A <0,76um
1. TRAC NGHIEM NHIEU LUA CHON
Cau 1. Dung thi nghiém Y-ang vé giao thoa anh sang dé do budc séng cua mot anh sang don sic véi khoang cach gitra
hai khe hep la a va khoang cach giira mat phang chira hai khe dén man quan sét 1a D. Néu khoang van do duoc trén man
14 1 thi budc séng anh sang do ngudn phat ra dugc tinh bang cong thirc nao sau day?
A.K:E. B.7L=E. c.k:_B. D.K=L.

D [ la Da
Cau 2. Trong thi nghiém giao thoa anh sang khe Y-ang, nguon sang S cach déu hai khe S; va S,. Vi k la s6 nguyén,
tai M 12 vi tri van t6i khi hiéu duong di tir hai khe dén M bing

A. (k+%jk. B. 2K C. (Mﬂk. D. (2k+1)A.

Cau 3. Trong thi nghiém Y-ang vé giao thoa anh sang, nguon sang phét ra anh sang don sic c6 budc séng 4. Trén man
quan sét, van sang bac 5 xuét hién tai vi tri c6 hiéu duong di cua anh sang tir hai khe dén d6 bang

A. 554 B. 5. C. 4,54, D. 44

Cau 4. Trong thi nghiém veé giao thoa anh sang, khoang céch tir van sang bac 4 bén nay dén van sang bac 5 bén kia so
véi van sang trung tam [3A. 9i.  B. 10i. C.7i. D.8i.
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Cau 5. Trong thi nghiém Y-ang, van sang bac nhat xuat hién & trén man tai cac vi tri ma hi¢u duong di cua anh sang tir
A A

hai nguon dén céc vi tri 46 bangA. 2. B. 2 C. 5 D. A.

Cau 6. Trong thi nghiém Y-ang vé giao thoa véi ngudn sang don sac, hé van trén man cé khoang van i. Néu khoang

cach giira hai khe con mot nira va khoang céch tir hai khe dén man gap ddi so véi ban dau thi khoang van giao thoa trén

manA. ting lén hai lan. B. tang 1én bon lan.  C. khong doi. D. giam di bon lan.

Cau 7. Trong thi nghiém vai khe Y-ang, néu ding &nh sang tim c6 budc séng 0,4 um thi khoang véan do duoc 1 0,2

mm. Néu ding anh sang d6 c6 budc song 0,7 um thi khoang van do duoc sé 1a

A. 0,3 mm. B. 0,35 mm. C. 0,4 mm. D. 0,45 mm.

Cau 8. Tién hanh thi nghiém Y-ang vé giao thoa anh sang véi anh sang don sic. Trén man quan sat, van sang bac 5

céach van trung tdm 4,5 mm. Khoang vén giao thoa trén man la

A.0,65 mm. B. 0,90 mm. C. 0,45 mm. D. 0,40 mm.

Cau 9. Trong thi nghiém Y-ang vé giao thoa nh séng, ngudn sang phat ra anh sang don sic c6 budc séng 600 nm. Hai

khe hep cach nhau mot khoang a va cdch man quan sat mot khoang D véi D = 1200a. Trén man, khoang van giao thoa la

A.0,68 mm. B. 0,50 mm. C. 0,72 mm. D. 0,36 mm.

Cau 10. Trong thi nghiém Y-ang vé giao thoa anh sang, biét D = 3 m; a = 1 mm. Tai vi tri M céch van trung tam 4,5

mm, ta thu dugc van téi thir 3. Bude séng anh ding trong thi nghiém la

A. 0,60 pum. B. 0,42 um. C. 0,48 um D. 0,55um.

Cau 11. Trong thi nghiém Y-ang vé giao thoa anh sang, ngudn sang phat ra anh sang don sac. Khoang cach giira hai khe

la 1 mm, khoang cach tir mat phang chira hai khe dén man quan sat la 1,2 m. Trén man, khoang van do dugc 4 0,6 mm.

Budc song cua anh sang trong thi nghiém bangA. 600 nm.  B. 720 nm. C. 480 nm. D. 500 nm.

Cau 12. Trong thi nghiém Y-ang vé giao thoa anh sang, khoang cach gitra hai khe 1 1,0 mm, khoang cach tir hai khe

dén man anh 13 1,5 m. Hai khe duoc chiéu sang bang anh sang c6 budc song 600 nm. Mot diém M cach van trung tam

1,2 mm, c6 hiéu dudng di tr hai khe dén né 13A. 4,8 um. B. 0,9 mm. C.0,8 um. D.0,8 mm.

Cau 13. Trong thi nghiém Y-ang vé giao thao &4nh sang: hai khe hep cach nhau 1 mm; khoang céch tir mat phang chira

hai khe dén man quan sat bang 2 m. Chiéu toi hai khe anh sang don sic co buéc song 0,6 um. Van sang tha ba cach van

trung tdm mot khoang A. 6,0 mm. B. 4,2 mm. C. 4,8 mm. D. 3,6 mm.

Cau 14. Trong thi nghiém Y-ang vé giao thoa anh sang, ngudn sang gém cac buc xa c6 bude song lan luot 12 A, = 750

nm, A2 = 675 nm va A3 = 600 nm. Tai diém M trong viing giao thoa trén man ma hiéu khoang cach dén hai khe bang 1,5

um ¢ van séng cua bic xaA. A2 va As. B.As. C.A.. D. A

Cau 15. Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe duoc chiéu bang anh sang don séic c6 budc song A. Néu

tai diém M trén man quan sét cd van toi thir ba (tinh tir van sang trung tdm) thi hiéu duong di cua anh sang tir hai khe Sy,

S, dén M c6 d6 1on bangA. 2). B.15L  C.3\ D. 2,5M.

Cau 16. Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe duoc chiéu bang 4nh sang don sic. Khoang van giao

thoa trén man quan sat 12 i. Khoang céch gitra hai van sang bac 3 nam ¢ hai bén van sang trung tam Ia

A. 5i. B. 3i. C. 4i. D. 6i.

Cau 17. Trong thi nghiém giao thoa anh sang véi khe Y-ang, hai khe dugc chiéu bang anh sang don sic co budc song A

= 0,64 um, khoang cach hai khe a = 1 mm, khoang céch tir khe dén man quan sat 1a D = 1 m, Tai diém M trong trudng

giao thoa trén man quan sat cach van trung tdam mat khoang 3,84 mm cé

A. van sang bac 6. B. van téi thir 6 ké tir van trung tam.

C. van sang bac 3. D. van ti thir 3 ké tir van trung tam.

Cau 18. Trong thi nghiém Y-ang vé giao thoa 4nh sang, hai khe hep cach nhau mét khoang a = 0,5 mm, khoang cach tir

mat phang chira hai khe dén man quan sat 1a D = 1,5 m. Hai khe duoc chiéu bang birc xa c6 budc song A = 0,6 um. Trén

man thu dugc hinh anh giao thoa. Tai diém M trén man cach van sang trung tam (chinh giira) mot khoang 5,4 mm c6 van

sang bac (tha) A. 3. B. 6. C.2. D.4.

Cau 19. Trong thi nghiém Y-ang vé giao thoa &anh sang, goi a la khoang céch gitra hai khe S; va S, D la khoang céch tir

S1S, dén man; A 1a budc song ciia anh sang don sic. Khoang céch tir van sang bac hai dén van tdi thir ba ¢ hai bén ddi
i van sing t m b A9KDB7KD CSXD Dll?uD

VGi van sang trung tdm bangA. 2 B g o P Ton

Cau 20. Trong thi nghiém Y-ang vé giao thoa anh sang, khoang cach giita hai khe 1a 1,2 mm, buéc séng cua anh sang

don sic dung trong thi nghiém 12 600 nm. Trén man quan sét, khoang cach tir van sang bac 1 dén van téi thir 6 & cling

mot phia so véi van sang trung tam la 0,45 cm. Khoang céch tur hai khe tgi man quan sét la

A.1,0m. B. 1,26 m. C. 1,76 m. D.2,0m.

Cau 21. Tién hanh thi nghiém Y-ang vé giao thoa anh sang voi anh sang don sic c6 budc song 0,6 pm. Khoang cach

giita hai khe 12 0,3 mm, khoang cach tir mit phing chtra hai khe dén man quan sat 1a 2 m. Trén man, khoang cach gitra

van sang bac 3 va van sang bac 5 ¢ hai phia so vdi van sang trung tam la

A. 8 mm. B. 32 mm. C. 20 mm. D. 12 mm.
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Cau 22. Trong thi nghiém Y-ang vé giao thoa anh sang, cac khe hep dugc chiéu sang bai anh sang don sic. Khoang van
trén man la 1,2 mm. Trong khoang gitta hai diém M va N trén man & ciing mot phia so véi van sang trung tam, cach van
trung tam lan lugt 2 mm va 4,5 mm, quan sat dugc A. 2 van sang va 2 van téi. B. 3 van sang va 2 van toi.

C. 2 van sang va 3 van toi. D. 2 van sdng va 1 van tdi.

Cau 23. Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe duoc chiéu bang anh sang don sic c6 budc song 0,6 um.
Khoang cach gitra hai khe 1a 1 mm, khoang cach tir mat phang chtra hai khe dén man quan sét 12 2,5 m, bé rong mién giao
thoa 1a 1,25 cm. Tong sé van sang va van tbi c6 trong mién giao thoa la

A. 19 van. B. 17 van. C. 15 van. D. 21 van.

Cau 24. Trong thi nghiém Y-ang vé giao thoa anh séng, khoang céch giira hai khe 12 0,5 mm, khoang céch tir mat phang
chira hai khe dén man 13 2 m. Anh sang don sac dung trong thi nghiém cé buéc séng 0,5 pm. Ving giao thoa trén man
rong 26 mm (van trung tm & chinh gita). S6 van sang la

A. 15. B. 17. C. 13. D. 11.

NC.Cau 25.  Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe duoc chiéu bang anh sang don sic, khoang céch
gitta hai khe 12 0,6 mm. Khoang van trén man quan sat do duoc 1a 1 mm. Tir vi tri ban dau, néu tinh tién man quan sat
mot doan 25 cm lai gan mat phang chira hai khe thi khoang van méi trén man 1a 0,8 mm. Budc séng cia anh sang ding
trong thi nghiém la A. 0,64 um. B. 0,50 um. C. 0,45 um. D. 0,48 um.

NC.Cau 26.  Trong thi nghiém Y-ang vé giao thoa véi anh sang don sic, khoang cach tir mat phang chira hai khe dén
man quan sat 1a 1,5 m. Trén man quan sat, hai diém M va N ddi xing qua van trung tam c6 hai van sang bac 4. Dich man
ra xa hai khe thém mot doan 50 cm theo phuong vudng goc véi mat phang chira hai khe. So véi luc chua dich chuyén
man, s6 van sang trén doan MN Ilc ndy giam diA. 6 van. B. 7 van. C. 2 van. D. 4 van.

NC.Cau 27.  Trong thi nghiém Y-ang vé giao thoa véi anh sang don sic, man quan sat cach mat phang chira hai khe
hep mot khoang khong ddi D, a 1a khoang cach giira hai khe hep thay d6i duge. Xét diém M trén man ltc dau 1a van sang
bac 4. Néu giam hoic ting khoang cach gitra hai khe hep mot luong Aa thi tai M 1 van séang bac k va van sang bac 3k.
Néu ting khoang céch giita hai khe hep thém mét luong 2 Aa thi tai M 1a

A. van téi thir 9. B. van sang bac 8. C. van sang bac 9. D. van tbi thir 7.

NC.Cau 28. Trong thi nghiém Y-ang vé giao thoa vdi anh sang don séic, khoang cach hai khe khong ddi. Khi khoang
cach tir mat phang chira hai khe t6i man quan sat 1a D thi khoang van trén man 12 1 mm. Khi khoang céch tir mat phang
chwra hai khe téi man quan sét lan luot 1a (D — AD) va (D + AD) thi khoang van trén man twong ng |2 i va 2i. Khi khoang
céch tir mat phang chira hai khe téi man quan sat la (D + 3AD) thi khoang van trén man la

A. 3 mm. B. 3,5 mm. C.2 mm. D. 2,5 mm.

Cau 38. Trong bai thuc hanh do budc séng anh sang do mot laze phat ra bang thi nghiém giao thoa anh sang cua Y-ang,
mét hoc sinh xac dinh dwoc céc két qua: khoang céch giira hai khe 1a 1,00 = 0,01 (mm), khoang cach tir mat phang hai
khe t&i man 12 100 + 1 (cm) va khoang van trén man 12 0,50 + 0,01 (mm). Anh sang ding trong thi nghiém c6 budc song
A. 0,60 £ 0,02 (um). B. 0,50 + 0,02 (um).

C. 0,60 + 0,01 (um). D. 0,50 £ 0,01 (um).

3. TU LUAN NGAN
BAI TAP 1. Trong thi nghiém Y-ang vé giao thoa anh sang, khe F dugc chiéu sang
boi anh sang don sac A = 0,5um .Khoang céch giita hai khe 1a a = 1 mm. Khoang
cach gitra mat phang hai khe dén man quan sat E 1aD =3 m.
1. Tinh khoang van.
2. Tinh khoang cach giira 11 van sang lién tiép. l . FT }
3. Xac dinh vi tri van sang bac 3 va van toi thwd.  -EE--m-mmmmopefoommoooooooooo
4. Trén man, khoang cach gitra van sang bac 3 va van sang bac 5 ¢ hai phia so voi T Fy =
van sang trung tdm bang bao nhiéu?
5. Tai diém N trén man cach vén sang trung tdm (chinh giira) mot khoang 3,75 mm -
c6 vén sang béc (thtr) bao nhiéu?
6. Néu tai M 13 vi tri van tdi tht 6 thi hiéu duong di tir hai khe dén M bing bao
nhiéu?
7. Tix vi tri ban dau, néu tinh tién man quan sat mot doan 50 cm lai gan mit phang chira hai khe thi khoang van mdi trén
man bang bao nhiéu?
8. Trén man, goi P va Q 1a hai diém & hai phia so v6i van sang trung tim va cach van sang trung tdm lan luot 14 6,84 mm
va 4,64 mm. SO van sang trong khoang gitra PQ 13 bao nhiéu?
9. Trong khoang giira hai diém A va B trén man & cling mdt phia so v6i van sang trung tAm, cach véan trung tim lan lugt
2 mm va 6,5 mm, quan sat dugc bao nhiéu van t6i?
10. Vung giao thoa trén man rong 26 mm. S6 van sang trén man bang bao nhiéu?
CHU DPE: SONG DUNG

I. LT THUYET CAN BAN
1. Séng dirng
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+S0ng trén soi day trong truong hop xuét hién
cac nut va cac bung goi la séng dung.

+ So6ng dung la sy giao thoa cua séng t6i va
song phan xa.

Giai thich

+ Tai mot diém nao do trén soi day khi s6ng t6i va séng phan xa ngwoc pha véi nhau thi diém d6 s& dao dong véi bién
do6 cyc tiéu (dung yén) ta goi diém dé 1a diém ndt.

+ Tai mot diém nao do trén soi day khi song téi va séng phan xa ciing pha véi nhau thi diém d6 s& dao dong vai bién do
cuc dai ta goi diém d6 1a diém bung.

2. Piéu kién dé c6 song dirng

Soi day véi hai dau co dinh Soi day véi mat dau cé dinh mét dau tw do

(= k% voik=1,23, ... Y :(2k+1)% voik=0,1,2,3, ...

k = S6 b6 = S6 bung = S6 nit — 1 S6 b6 = S6 bung =S nit = k+1
Cha y: Khodng céch giza hai niit lién tiép hogc hai bung lién tiép thi bang niza budc song.
I11. BAI TAP REN LUYEN
1.TRAC NGHIEM NHIEU LUA CHON
Cau 1. Song truyén trén mot soi ddy c6 hai dau cd dinh vai budc song A . Mudn c6 song dirng trén day thi chiéu dai
[ cua soi day phai théa man cong thirc nao sau day?

2 A
A L= kz voik=1,2,3... B. L= kEV(’yik=1,2,3...

5 A
c.l= kzvc’yik=1,2,3... D. [ = kgvéik=1,2,3...

Cau 2.  Song truyén trén mot soi day c6 mot dau cd dinh, mot dau ty do. Mudn cé séng ding trén day thi chiéu dai caa
sgi day phai bang

A. mot s6 chan 1an mot phan tu budc song. B. mot sd I¢é lan nira budc séng.
C. mét s6 nguyén lan buéc song. D. mot so I€ lan mot phéan tw budc sdng.
Cau 3. Khi co song dung trén day thi khoang cach giita hai nit song lién ticp la
A. mot bude song. B. mot phan ba budc song.
C. moét nira bude song. D. mdt phan tu budce song.
Cau 4. Mot soi day cang ngang dang c6 song dirng. SOng truyén trén day c6 budce song . Khoang céach gitra hai bung
U PR
lién tiep la A2rB. A C. E,D.Z.
Cau5. Mot soi diy cing ngang dang c6 song ding. SOng truyén trén diy c6 budc song A. Khoang cach tir vi tri can
. . C N A A
bang diém bung dén diém nut lien ke 1aA.2 . B. L. C. E : D. Z .

Cau 6. Trén mot soi day dan hoi c6 chiéu dai /, hai dau day cd dinh va dang c6 song ding. Trén day c6 mot bung séng.
Biét tbc do truyén song trén day la v khong ddi. Tan sé cua song la

L B.L. c.2 D.

20 4l (

Cau7. Mot soi day dai / co hai dau cd dinh. Trén day dang c6 song dirng véi 3 bung song. Song truyén trén day cé
buéc song 1a 40 cm. Giatricoa / 14 A.120cm. B.60cm. C.70cm. D. 140 cm.
Cau 8. Trén mot soi day dai 2 m dang c6 song dirng véi tan s6 100 Hz, ngudi ta thdy ngoai hai dau day ¢ dinh con co
3 diém khac luén ding yén. Toc do truyén song trén day 1a A.60m/s. B.80m/s. C.40m/s. D.100 m/s.
Cau 9. Trén mot soi day dang c6 song dirng. Biét khoang céch giira 4 n(t song lién tiép 1a 60 cm. Song truyén trén day
véi budc song la - A. 40 cm. B.30cm. C.15cm. D.20cm.

<
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Cau 10. Trén mot soi day dan hoi dai 1,6 m, hai dau c6 dinh, dang c6 séng ding. Biét tan s6 cua song 1a 20 Hz, toc do
truyén séng trén day 1a 4 m/s. Sé bung séng trénday a4 A.16. B.8. C.15. D.32.
Cau 11. Trén mot soi day dan hoi dai 1 m, hai dau ¢6 dinh, dang ¢ séng dirng voi 5 nit séng (ké ca hai dau day). Budc
song cua séng truyén tréndayla A.05m.B.20m. C.1,0m. D.1,5m.
Cau 12. Mot soi day AB c6 chiéu dai 1 m cing ngang, dau A ¢b dinh, ¢au B gian véi mot nhanh cia 4m thoa dao dong
diéu hoa vai tan s6 20 Hz. Trén day AB c¢6 mét song dirng on dinh véi 4 bung song, B dugc coi 1a ndt song. Toc do truyén
song trén day la A50m/s. B.2cm/s.C.10 m/s. D.2,5cml/s.
Cau 13. Trén mot soi day dan hoi dai 100 cm véi hai dau A va B ¢b dinh dang co song ding, tan s song 1a 50 Hz.
Khong ké hai dau A va B, trén day c6 3 nat song. Toc do truyén séng trén day la
A.15 m/s. B. 30 m/s. C. 20 m/s. D. 25 m/s.
Cau 14. Mot soi day AB dai 100 cm cing ngang, dau B ¢b dinh, du A gan véi mot nhanh caa 4m thoa dao dong diéu
hoa véi tan s6 40 Hz. Trén day AB c6 mét song dirng on dinh, A duoc coi 1a nit séng. Tdc do truyén song trén day 1a 20
m/s. Ké ca A va B, trén day c6 A.3 nit va 2 bung. B.7 nit va 6 bung. C. 9 nitva 8 bung.  D. 5 nGt va 4 bung.
Cau 15. Mot soi day dan hoi dai 130 cm, c6 dau A ¢d dinh, dau B ty do dao dong véi tan 100 Hz, toc do truyén séng
trén day la 40 m/s. Trén day c6 A. 6 nat séng va 6 bung séng. B. 7 n(t séng va 6 bung song.
C. 7 nat sbng va 7 bung séng. D. 6 nat séng va 7 bung song.
Cau 16. Mot soi day dan hoi cing ngang, hai dau ¢ dinh. Trén day c6 song dung, téc do truyén song khong doi. Khi
tan s6 séng trén day 1a 42 Hz thi trén day c6 4 diém bung. Néu trén day c6 6 diém bung thi tan sé song trén day 1a
A.252 Hz. B.126 Hz. C. 28 Hz. D. 63 Hz.
Cau 17. Quan sat song dung trén soi day AB, dau A dao dong diéu hoa theo phuong vudng goc voi soi day (coi A la
nat). Véi dau B tu do va tan s6 dao dong cua dau A 12 22 Hz thi trén day c6 6 nat. Néu dau B cd dinh va coi toc do truyén
song trén day nhu cii, dé van cd 6 nit thi tan s6 dao dong cua dau A phai bang
A. 23 Hz. B. 18 Hz. C. 25 Hz. D. 20 Hz.
Cau 18. Mot soi day dan hdi duoc cing ngang voi hai dau day ¢ dinh. S6ng truyén trén day c6 toc d6 khong ddi nhung
c6 tan sb f thay doi dugc. Khi f = o trén day c¢d séng ding véi 4 bung song. Khi f = 1,5 fo s6 niit song trén day (tinh ca
hai nit & hai dau day)la A.6. B.4. C.7. D.5.
Cau 19. Trong gid thuc hanh hién twong séng dirng trén day hai dau ¢ dinh, mot hoc sinh thyuc hién nhu sau: ting dan
tan sb ciia may phat dao dong thi thy rang khi song dirng xuat hién trén day tuong wng véi 1 b6 séng va 9 b6 song thi
tan sb thu dugc thoa man fo — f; = 200 Hz. Khi trén day xuat hién séng dirng voi 6 nlt song thi may phét tan sé hién gia
tri la A. 150 Hz. B. 125 Hz. C. 100 Hz. D.120 Hz.
Cau 20. Trén soi day dan hoi AB véi hai dau c6 dinh dang c6 song dung. Tde do truyén song trén day luén khong doi.
Khi tin s6 song trén day bang f thi trén day c6 3 bung song. Tang tan s6 thém 80 Hz thi trén day cd thém 4 nit séng. Gia
tricuafla A.60Hz. B.80Hz.C.30Hz. D.40Hz.
Cau 21. Mot soi day dan hdi voi hai dau cb dinh c6 séng dung 6n dinh. Lic dau trén day c6 6 nit song (ké ca nat ¢ 2
dau). Néu tang tan sb thém Af thi sb bung song trén day bang 7. Néu giam tan sé di 0,5Af thi s6 bung song trén day la
A.5. B. 10. C. 4. D. 3.
Cau 22. Day AB c6 dau B ty do, dau A gan véi ngudn dao dong vai tan sé f. Khi ¢d song dung trén day thi rat gan A la
mét nit séng. Cho tdc do truyén song trén diy khong ddi 1a 2,8 m/s. Khi f ting tir 14 Hz 1én 30 Hz thi trén day cd séng
dirng vé6i s6 bung song tang 1én gap doi. Day AB c6 chiéu dai la
A. 40 cm. B. 30 cm. C.45cm. D. 35cm.
Cau 23. Song truyén trén mot soi day c6 mot dau cb dinh, mot dau tu do. Khi tan sé song trén day 1a 190 Hz, trén day
hinh thanh séng dirng véi 10 bung séng. Coi toc do truyén séng khong thay ddi, hay chi ra tan s6 nao cho dudi day ciing
tao ra sdng durng trén day nay? A.20 Hz. B.40Hz. C.50Hz. D.100 Hz.
Cau 24. Mot soi diy cang ngang véi hai dau c¢b dinh cach nhau 75 cm. Nguoi ta tao séng dirng trén day. Hai tan sb gan
nhau nhit ciing tao ra séng ding trén day la 150 Hz va 200 Hz. Téc do truyén song trén day 1a
A.7,5m/s. B. 300,0 m/s. C. 22,1 m/s. D. 75,0 m/s.
Cau 25. Mot soi day cing ngang véi mot dau c¢b dinh, mot dau tu do. Hai séng c6 tan s6 gan nhau lién tiép cing tao ra
s6ng dirng trén day 1a f,= 70 Hz va f,= 90 Hz. Tan s6 nho nhat dé c6 song dung trén doi day bang
A.20 Hz. B. 10 Hz. C. 30 Hz. D. 50 Hz.
2. TRAC NGHIEM PUNG-SAI
Cau 1. Trong céc phat biéu sau, phat biéu nao ding, phat biéu nao sai ?

a. Khi song gap vat can séng s& phan xa tro lai. Néu vat can ¢ dinh séng phan xa luén cling

pha véi song t6i & diém phan xa
b. Biéu kién dé cé séng ding trén mot soi day c6 2 dau cé dinh chiéu dai cua day phai bang
nguyén lan nira budc séng.

¢. B6 song la tap hop nhimg diém dao dong giira 2 nat lien tiép.

d. Bung song la nhimg diém dao dong véi bién do cuc tiéu
Cau 2. Mot soi day co chiéu dai 1,5 m mot dau cb dinh, mot dau ty do. Kich thich cho soi day dao dong véi tan sé 100
Hz thi trén day xuat hién song ding. Toc do truyén song trén day nam trong khoang tir 150 m/s dén 400 m/s.

a. Bidu kién song dimg trong truong hop nay la chiéu dai day bang sé ¢ 1an budc séng

b. Téc do truyén séng la 200m/s
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¢. S6 (it va s6 bung song trong truong hop nay nhu nhau
d. Quing dudng truyén trong 1 chu ky 1a 3m
Cau 3. Trong cac phét biéu sau, phét biéu nao dang, phét biéu nao sai
a. Trong hién tugng song ding, song tai va song phan xa 1a hai nguon két hop.
b. Khoang céch giita hai nat hozc hai bung lién tiép trong séng dirng bang A/2.
c. Séng durng la séng am
d. Song dirng la séng ngang
Cau 4. Mot soi day AB dai 1 m dau A cb dinh dau B gin véi can rung c6 tan sb thay d6i dugc. B coi la nit séng Ban dau
trén day c6 song dung. Khi tan s6 ting thém 20 Hz thi s6 nit song trén day ting thém 7 nut. Sau khoang thoi gian bang
bao nhiéu thi séng phan xa tir A truyén hét mot lan chiéu dai soi day?
a. bé trén day xuat hién song dirng thi téc d6 truyén song ty 1é thuan véi tan sé.
b. Téc do truyén song khong ddi trong trudng hop nay

. . 40
c. Van toc truyén song trén day la V = 7 (cm/s)

d. Thoi gian song truyén tir A &én B lat = 0,175 (s)
Cau 5. Xét mot song ding trén day c6 hai dau c¢b dinh duoc hinh thanh tir dao dong ciia song am & hoa &m bac 3. Toc do
truyén song trén day 1a 192 m/s va tan sb song 1a 240 Hz. Bién d6 dao dong Tai bung song la 0,40 cm. Biét khoang cach
tir diém M, N dén mot dau day lan luot 1a 40,0 cm va 20,0 cm.

a. Budc song cua song truyén dila A = 80,8 (m)

b. Biém M cach mot dau day 40 cm 1a ding yén

c. Biém N cach mot dau day 20 cm 1a mét nit séng

d. N dao dong vai bién do bang 0,40 m
3. TU LUAN NGAN
BAI TAP 1. Mot soi day AB dai 100 cm cing ngang, dau B ¢ dinh, diu A gén v6i mot nhanh cta can rung dang dao
dong dang diéu hoa véi tan sé 40 Hz. Trén day AB c6 mot song dimg 6n dinh, A dugc coi 1a niit song. Biét toc do truyén
song trén day la 20 m/s.
a) Hay tinh sb bung, s6 bo, sé nat trén day va khoang céach gitra 4 n(t séng lién tiép? (4 b6, 4 bung, 5 nat,75cm)
b) Néu dau B tu do va coi tbc do truyén song trén day nhu cii, dé c6 5 nit thi tin s6 dao dong cua dau A phai biang bao
nhiéu? (45Hz)
c) Néu tan s6 cua can rung thay d6i dugce tir 40 Hz dén 100 Hz thi ¢ thé tao ra dwoc bao nhiéu lan song ding trén day?7
lan)
d) Xéc dinh tan sé nho nhat dé tao ra song dirng trén soi day, tir d6 rat ra quy luat cac tan s cua cin rung dé tao dugc
song durng trén soi day? (k=1, f=kfmin)
e) Xac dinh hiéu hai tan s lién k& dé c6 séng dirng trén soi day? (10Hz)

—--HET
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