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CHUONG 1. DAO PONG
CHU PE 1. DAO DONG DIEU HOA

L. PHUONG TRINH DAO PONG DIEU HOA
% Phuong trinh x = Acos(at+¢) dugc goi la phuong trinh dao dong diéu hoa.

Trong do:

o x:Lido (m hoac cm)

o A:Bién d6 (m hodaccm); A>0

o wt+ ¢:Phadao dong ¢ thoi diém t (rad).
o ¢:Phaban dau (rad); -z <@ <rx

% Quy dao dao dong diéu hoa: L = 2A

% Quang duong vat di duoc trong % chukila: S =2A

II. SU TUONG TU TRONG DAO PONG PIEU HOA VA CHUYEN PONG TRON DEU

Ki hiéu | Dao dong diéu hoa Chuyén dong tron déu
X Li do Toa dd hinh chiéu cta vat trén truc toa d6 di qua tam
va nam trong mat phang ctua quj dao tron.
A Bién d¢ Ban kinh
T Chu ki dao dong Chu ki quay
f Tan s6 dao ddng Tan s6 quay
o Tan sd goc Toc dd goc
® = Ny 2z f(rad / s)
T
ot + ¢ Pha dao dong Toa d6 gbc

III. CAC PAI LUONG PAC TRUNG MO TA DAO PONG DPIEU HOA

% Chu ky T (gidy) : 1a khoang thoi gian d€ vat thuc hién mot dao dong, ki hiéu la T.

< Tan s6 f (Hz — héc): 1a sd dao ddng ma vat thuc hién duoc trong mot gidy, ki hiéu la f.

1

% Lién hé gitta chu ky va tan s6: f = A

N g 2
% Tansoé goc: v = ?ﬁ =2zf (rad / s)

% (ot +¢): Pha dao dong (rad) cho biét trang thai dao dong ¢ thoi diém t.

< Pha ban dau ¢ (rad): cho biét trang thai dao déng & thoi diém ban dau t = 0.

< Do léch pha: Ap =9, — ¢

Néu ¢, > ¢,: z,56m pha (nhanh pha) hon z, goc Ag.
Néu @, < @1 @, tré pha (chdm pha) hon z;, goc Ag.
Néu Ap = k27 : x, va z, cing pha.

Néu Ap = (Zk +1)7r: T, va 1, nguoc pha.

Néu Ag = (Zk + 1)%: r, va r, vudng pha.

¢ Luwuy: D0 léch pha gitra hai dao dong léch nhau mot khoang thoi gian At: Ag = E.Zﬂ (rad)
y phag g g g T

CHU DE 2. VAN TOC VA GIA TOC TRONG DAO PONG DPIEU HOA

I. VAN TOC TRONG DAO PONG PIEU HOA
Vin tdc bién thién diéu hoa va ¢é phuong trinh:
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v = —Awsin(a)t + (0) = Aa)cos[a)t + o+ %j (cm/s)

e Téc d6 1a d6 16n cta van t6c nén téc do ludon duong.

o Toc &6 dat cuc tiéu lajv

=0 khi vat di qua vi tri bién.

o Tbc do dat cuc dai‘v‘rw = wA khi qua VTCB.
e Vit chuyén dong theo chiéu dwong thi van tdc v > 0 theo chiéu am thi van tdc v < 0
o Van tdc dat gia tri cuc ti€ula v =—Aw khi vat di qua VTCB theo chiéu am.
o Van toc dat gia tri cwc daila v = +Aw khi vat di qua VTCB theo chiéu dwong.
< D‘é}hi van toc - thoi gian c6 dang la mot duong hinh sin.
II. GIA TOC TRONG DAO DONG DIEU HOA
< Gia t0c bién thién diéu hoa va cé phuwong trinh:

a = —Aa’ cos(a)t + (p) = Ao’ cos(a)t + o+ 7z) (cm/sz)

e GiatOc dat gia tri cuc ti€ula a = —-Aw® khi vat di qua vi trf bién dwong.
o Giatocdatgiatricucdailaa = +Aw® khi vat di qua vi tri bién am.

e Do 16n gia toc dat cuc tiéu béng ‘a = 0 khivat di qua VTCB.

e Do 16n gia toc dat cuc dai b?ang a = o’A khivat di qua vi tri bién.
Vécto gia toc ludn hudéng vé VITCB va d6i chiéu khi di qua VTCB.
% Vi tri t8c d6 cwe dai 1a vi tri gia t6c bang khong.
< DO thi gia téc — thoi gian c6 dang la mot dwong hinh sin.
III. PO LECH PHA GIUA x, v, a

X/
°

>

o,

. Ay o 1E
% v som pha hon x mot gocla —.
) 4 A 7 \ T
% asom pha hon v mot gocla N

o,

% X va a ngugc pha véi nhau.
IV. CAC HE THUC POC LAP THOI GIAN, PO THI LIEN HE GIUA x, v, a:

Vuong phacuaxvav | Vuongphacaavvaa | Nguocphaciaxvaa
2 2 2
N ’ v v a
Hethu’c A2:$2+—2 A2:—2+—4 a:—a)zx
@ o
W R \ . LA \ . La doan thang di qua
Dang do6 thi La mot duwong elip. La mot dwong elip. " gA q
goc toa do.
””” [ttt M | nAa | : i Aa
i e e I
§ | \ﬂuf\ | -A ! +A
Do thi 0 | / v (0] X!
N 1 | X
L S ] R ) I O <)) A

V.DPUONG TRON LUONG GIAC
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CHU PE 3. NANG LUONG TRONG DAO PONG PIEU HOA
I. PONG NANG - THE NANG

THE NANG PONG NANG
W, = % mv’ (J )
1., 1 2 2 2
Wt:Ekx :Ema)x (J) 1
Biéu thtc W, = = mw’A*sin® (a)t + go)
1 2 42 2 2
Wtzama)Acos (a)t+(0) 1
2 2 2
T
o f=1f =2f0=0=20T=T-= )
Sy bién thién e Dong nang thé nang bién thién diéu hoa véi tan s6 gdp doi, tan s6 goc gap
T, f, o ddi va chu ki bang mot ntra caa li do.
o Khoang thoi gian gitta 2 [an lién tiép dong nang bang thé nang: At = %
Il. CO NANG

% Co ningbang tdng dong ning va thé nang. Trong qué trinh dao ddng, dong ning va thé niang
chuyén hda qua lai cho nhau, nhung co ndng ludén duoc bao toan.
W=W +W,
= 1 kx? + 1 mu?
2 2

= %kA2 = %ma)zA2 =W_ =W =const

II1. PO THI NANG LUONG
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A W
wooow, W,

=
N |—
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CHU DE 4. CON LAC LO XO - CON LAC PON
I. TONG QUAT VE CLLX VA CLP

Tan s6 goc (rad/s) Chu ky (s) Tan s6 (Hz)
CLLX nam ngang o = /E T =2n /E f = 1k
m k 2 \m

2 A’e ].
CLLX treo thang dung o= |5 T =2n,[—2 f=— |-&
Al g 2m \| AL,

0
Con lac don

s:socos(a)t+¢)) (o:\/; T = 21t L o b g(Hz)
_ ( g 2 \ (
a=aq, cos(a)t + (p)
II. NANG LUQONG CLLX VA CLD
Dong néng(J) Thé nang (J) Co ning (J)
CLLX nam ngang 1., 1 242
CLLX treo thang ditng . v 2
g W, = Emv2 W, = mgﬁ(l—aosa) W, = mgﬂ(l—cosao)
Con lac don
:lmgsz :Emgszzlmglaz
2 ! 2 (" 2 ’
II. MOT VAILUU Y:
- Conlac10 xo treo thang dumg c6 luc dan hoi: F, =k.| Al |
- Lwcdanhdicucdai: F, = = k.(Al + A)
- Luc dan hoi cyc tiéu: Fy,, = k(Al—A) néa Al> A, hogc F,,, =0 néu Al< A

0 . -0
- Bién do CLLX khi dao dong: A = H

- Con lac don c6 van téc v = \/ng(cosa - cosoco) valuc cang day T = mg(3cosa - 2cosa0)
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CHUONG IL SONG
CHU DE 1. MO TA SONG
1. Bién d0 song
e Bién do song A (m, cm) 1a d6 1éch 16n nhat ctia phan tir séng khéi vi tri can bang. Séng cd
bién do cang lon thi phan ttr song dao dong cang manh.
2. Budc song
e Budc song la quang duong song truyén duoc trong mot chu ki
e Budc song la khoang cach gitra hai diém dao dong cung pha va gan nhau nhét trén cung
phuong truyén song.

A=vT ="
f
MOI QUAN HE VE PHA KHOANG CACH
Hai phan t& cach nhau mét bude séng thi dao ddng dong pha véi \ _
nhau.
Gitra hai diém gan nhau nhat trén phuwong truyén song ma dao dong i

nguoc pha

Gitra hai diém gan nhau nhdt trén phuwong truyén song ma dao dong
vuong pha

d
Gitra n gon 16i (n ngon séng/ dinh séng) lién tiép dao dong cling pha d= (n - 1) A

3. Tan s6 song
. 1 s 1V A A
e Dailuwong f = T (Hz) dwoc goi la tan so song.
4. Chu ki song
¢ Chu ki séng chinh bang chu ki dao dong ctia phan tr séng. Chu ki ki hiéu 1a T (s), donvila
giay.
5. T6c d0 truyén song
e Tdc dd truyén séng vla tdc do lan truyén dao dong trong khong gian.
e D6i v6i mdi moi trudng, tde do truyén song v cd mot gid tri khong doi.
e TGc dod truyén song phu thude vao 3 yéu to: Nhiét d, ddc tinh dan hoi cua moi treong, mat do
phan tu.
e Trong mot méi trieong dong chat (dong tinh) thi téc do truyén séng khong doi.
e So sanh t6c do truyén séng ctia mot song di qua cac moi treong thi: v > Viong > Vi
e TGc do truyén song khdc véi toc do dao dong ctia cac phan tit song.

v A AN 7 7\,
o Tocdo truyén song v = AMf = T

phantu

o Toécdd dao dong phan tir song la: v =r'=u= wA cos(a)t +o+ %J

“phau tu max

< Note: Khi song truyén tir moi trudng nay sang mdi treong khéc chu ky va tan s6 khong thay
d6i, toc do song thay ddi nén budc song thay doi.
6. Cuong do song
e Cuong do song duoc dinh nghia 1a nang lwgng séng dwgc truyén qua mot don vi dién tich
vuong goc voi phuong triryén song trong mot don vi thoi gian.

E P
“5a=s (V)
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CHU PE 2. SONG NGANG - SONG DOQC. SU TRUYEN NANG LUQONG SONG
1. Song ngang
e Song ngang la song trong dé cac phan ti cia mdi treong dao dong theo phuwong vudng goc
v6i phuong truyén song.
e Séng ngang chi truyén duoc trong chat ran va trén bé mat chat 1ong,.
2. Séng doc
e Song doc la song trong d6 cac phan tit ctia moi treong dao dong theo phuong trung véi
phuong truyén song.
Séng doc truyén duoc ca trong chat ran, chat 1ong va chat khi.
3. Qua trinh truyén ning lugng boi song
e Naing lwgng song la nang luong dao dong ctia cac phan tit moi treong cé séng truyén qua.
e Qua trinh truyén song la qua trinh truyén nang luong vi khi séng truyén dén dau thi phan t
vat chat ¢ d6 dao dong vi n6 da nhan dwgc nang luong
4. Séng am
e Song am khi truyén trong khong khi hay trong chét 1ong la séng doc. Bién do ctia séong am
cang 16n thi bién d6 dao ddng cua mang nhi cang 16n, am nghe cang to. Tan s6 ctia sdbng am
cang 16n thi tan s6 dao dong cua mang nhi cang 16n, am nghe cang cao.
e Séng am nghe duoc co tan sd nam trong khoang tir 16 Hz dén 20000 Hz.

5. Phuwong trinh sdng co (sach CTST)
< Xét mot song hinh sin dang lan truyén trong méi treong theo truc x, sdng nay phat ra tir mot
nguon dat tai diém O. Chon gdc toa do tai O va chon gdc thoi gian sao cho phuong trinh dao
w: li®e (:l:) sang

dong tai nguon O ¢6 dang . = Acos(wt + @) voi
g i ng 8 Yo (@t +¢) {A: bin @¢sang

s

U {___SEHE
e N

0 W X

o Sau khoang thoi gian At, dao dong tix O truyén dén M cach O mot khoang x thi
phuong trinh séng tai M (cho cho biét li d6 u ctia phan tt c6 toa dd x vao thoi diém t) la

~)NOu M sau O
uM=Acos(a)t+goi@j [() A

A (+)N0thr—z’cO
o Dailuwong Agp = % = 27/;_(1 goi la d6 1éch pha cua song.
o Técdgtruyénsong v, —=Af= % 1a t8c d0 lan truyén dao dong trong moi trudong.
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CHU PE 3. PO LECH PHA

% Xét 2 diém M, N cach nguén mot khoang =, z,.

2
¢ Phuong trinh séng tai M la u,, = Acos [a)t - le J

2
e Phuong trinh song tai Nla u, = Acos(a)t - 7;1,2 J

e D3j léch pha dao dong cua M va N tai cung mot thoi diém 1a: A = =

2n (X2 - X, ) ond

A A
% XétphantitIco u, = Acos(cot + (p)
v,
a 8
—4—‘—H_Y_}| >
0 I P
b
e Qsom phahonlIneén u, = Acos[a)t +¢+ 27[%)
x n b
e Ptré phahonlnén u, = Acos(a)t + 00— 27zzj
% Xét trén cung mot phuong truyén song.
P Ao KHOANG CACH GA
HAI PIEM M, N PO LECH PHA OANG CA’ CHGAN
NHAT
\ 2rzd
Cung pha Ap=—-=k2r < d=kA MN = A
2rd A
Nguwoc pha Ap=—=(2k+1)r < d=(k+0,5)1 MN = —
guoc p p="7=(2+1) ( ) >
. _ 2nd 1 _ A A
Vuéng pha A¢—T—(k+§}z<:>d—(2k+1)z MN =7
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CHU DE 4. SONG PIEN TU
1. Song dién tur
e Dinh nghia: Séng dién tir la qua trinh truyén di trong khong gian ctia dién ttr treong bién
thién tuan hoan trong khong gian theo thoi gian.
e Séng dién tr truyén duoc trong cac moi treong vat chat va cd trong chdn khong véi van tde
bang van tdc anh sang (¢ = 3.10° m/s) day la khac biét so véi séng co.
¢ Tuan theo cac quy luat truyén thang, phan xa, khtic xa, nhiéu xa va giao thoa.
e Séng dién tir la sdng ngang, c6 mang nang luwong. Trong qua trinh lan truyén E va Bluon
ludn vuodng gdc véi nhau va vudng goc voi phuong truyén song.
o Tai mdi diém dao dong ctia dién truong va tir triedong ludn ciing pha véi nhau. Ca E va B
cung bién thién tuan hoan theo khoéng gian va thoi gian va cung tan so.
e Ngudn phat song dién ttr c6 thé la bat ky vat nao phat ra dién truong hodc tie truong bién
thién nhu: tia ltra dién, cau dao dong ngét mach dién...
e Khi truyén tir mdi treong nay sang moi treong kia thi tan s6 goc, chu ki, tan s6 khong thay
doi.
e Cong thitc tinh budc séng vo tuyén: Trong chan khong 4 = ? = cT(m) véi ¢ = 3.10° m/s la
toc d¢ anh sang trong chan khong
2. Thang song dién ttr
BUOC SONG TRONG CHAN KHONG CUA SONG DIEN TU

-

Budc séng ngén

Nang luvong tang dan

Budc song dai

—
105 nm 103 nm 1nm 10° nm 10° nm Tm 10°m
1 1 1 1 1 1 1
Tia gamma Tia X Tia tlr ngoai ‘ I Tia héng ngoai Vi ba Séng vd tuyén
T T T T T T T T T T T
10*Hz 10?Hz  10°°Hz 10'®Hz 10'°Hz 10" Hz 10" Hz 10%Hz 10°Hz 10%Hz 10% Hz

Tan sé cao Tan s8 thép

Anh sang nhin thay

7 X 10" Hz T 4 %< 10" Hz
Thang séong dién tir

LOAI BUC XA PHAM VI BUOC SONG PHAM VI TAN SO (Hz)
SONG VO TUYEN Tt 1 m dén 100 km T 3.10% d@én 3.108
SONG VI BA Ttr 1 mm dén 1m T 3.108 dén 3.101
TIA HONG NGOAI Tt 0,76 umdén 1 mm T 3.10" dén 3,9.10%
ANH SANG NHIN THAY Tt 0,38 um dén 0,76 um Tt 3,9.10' dén 7,9.101
TIA TU NGOAI T 10 nm dén 400 nm Tt 7,5.10 d@én 3.101
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So sanh cac bitc xa trong thang song dién tur
Loai bec  Budc song Nguon phat Ung dung Btrc xa kha
xa kién
Héng Nam  trong Vat c6 nhiét dd cao - Cong nghiép: sdy kho cac san Khong nhin
ngoai  khoang ttr 0,76 hon moi truong pham. thay
pm dén 1 mm  xung quanh. - Y hoc: swoi am chita cac bénh
Vidu: Béng den day ngoai da, bénh vé xuwong khép,
toc, bép ga, bép giup mau luu thong.
than,... - Quan sy: den hong ngoai, tén Itra
dan duong ban dém
Anh Nam trong Mat troi, tia sét, - Tac dung nhiét: lam néng vat Nhin thay.
sang  khoang tt 0,38 bong den, bép ltra... - Tac dung sinh hoc: gay ra cac Quang pho
nhin nm dén 0,76 bién doi sinh hoc trong cothé sinh  la mot  dai
thdy  um, 4nh sang vat mau  bién
do 0,76 um, - Tac dung quang dién: tdc dung thién lién tuc
anh sang tim lén pin quang dién. te tim dén
khoang 0,38 do.
nm.
T& ngoai Nam trong Vat c6 nhiét do trén - Doi song: Chup anh Khong nhin
khoang tr 10 2000°C - Céng nghiép: Phat hién cac vét thay
nm dén 400 nit, tray xwdc trén bé mat san
nm pham
-Y té: Khit trung, chita coi xuong..
Séngvé Nam  trong Phat ra tit anten St dung d€ "mang" cac thong tin Khong nhin
tuyén  khoang tur 1 nhwt am thanh, hinh anh di rat xa. thay
mm dén 100 - St dung trong dai phat thanh,
km truyén hinh dia phuong
- St dung trong vién thdng qudc
té, truyén hinh qua vé tinh
Tia X Budc song nho  Tia X duoctaorakhi -Y hoc: chdn doan hinh anh, chita Khong nhin
hon tia t& céc electron chuyén tri thay
ngoai (khoang dong véi toc do cao - Codng nghiép: phat hién cac
tr 30 pm dén 3  t6i dap vao tdm kim  khuyét tat cua vat liéu duac
nm) loai ¢6 nguyén ti - Giao thong: ki€m tra hanh li ciia
luwgng 16n trong 6ng  khach hang...
tia X
Tia Khoang tir 105 Sinh ra cht yéu tr - Y hoc: dung trong phau thuat, Khong nhin
gamma nm dén 0,1 cac phan ung hat diéu tri cdc can bénh lién quan thay

nm.

nhan.
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CHU DPE 5. GIAO THOA SONG CO

. trungtam .
Cuedai 4 Cute dai
bac1 (cut dai bée 0) bac

1. Giai thich hién tuong giao thoa
e Nhitng diém nao cach ngudén mot khoang bang d = ki thi dao ddong déng pha véi ngudn

e Nhitng diém nao cach nguén mot khoang d = k% thi dao dong nguoc pha véi nguon.

2. Hién tuong giao thoa song co:
e Hién tuong hai song gap nhau tao nén cac gon séng 6n dinh goi la hién twong giao thoa ctua
hai séng. Cac gon séng 6n dinh goi la cac van giao thoa.
e Giao thoa song la hién twong hai séng khi gap nhau thi ¢6 nhitng diém ma & d6 chung luon
téng cuong hodc triét tiéu 1an nhau.
3. Diéu kién dé xay ra dwoc giao thoa song:
e Haingu6n giao thoa duoc v6i nhau la hai nguén két hop.
e Hai ngudn dién két hop la hai ngudn séng dao ddng cing phuwong, cing tin s6, ¢4 hiéu s
pha khong doi theo thoi gian.
% Chu y: Giao thoa la hién twgng déac trung cho tinh chat song.
4. Diéu kién cuc dai - cuc ti€u ctia giao thoa song co

o,

< Xét 2 ngudn dao dong cting pha

. [P
S P
NP N
Si e !
;
'
f‘ ¢

{7 k=0 1
e Nhitng diém dao dong véi bién dd cuc dai 6 hiéu khoang cach dén hai ngudn bang s6
nguyén lan budc séng: d, — d, = kA
e Nhitng diém dao dong véi bién do cuc tiéu c6 hiéu khoang cach dén hai nguon bang s6 ban
N 1
nguyén lan budc song: d, —d, = (k + Ej A
¢ Chay:

o Khoang cach hai cyc dai (cyc tiéu) lién tiép la :

o Khoang cach cyc dai dén cuc tiéu gan nhat la :

B> oS

5. PHUONG TRINH GIAO THOA - BIEN PO GIAO THOA SONG CO
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% Xét 2 ngudn két hop cing pha v, = u, = Acos (a)t) Xét diém M trong vung giao thoa c6
khoang cach téi cac nguon la d,, d,
o Phuong trinh séng do ui, u2 truyén téi M:

27d 27d,
uM=Acos[a)t— ZlJVé u2M=Acos[a)t— 7;2]

1

o Phuong trinh séng tong hop tai M:

Uy = Uy + Uy, = 24 €08 {M] : cos[a)t - M]

M

o 27 (d, - d,)
o Do léch pha cua hai song tir hai ngudén dén M: Ap = ———=

A ~ ~ ~ R _ ”(dz - dl)
o Bién do dao dong tong hop tai M: A =|2Acos —

sO CUC PAI VA CUC TIEU TRONG GIAO THOA SONG CO TREN POAN NOI HAI NGUON

% Trén doan thang néi hai ngu6n A va B (Hai nguén cling pha)

o S0 cuc dai: —ABSksAB
A A

o Sé’ayctié’u:—A—B—ESICSA—B—1
A 2 A 2
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CHU PE 6. GIAO THOA SONG ANH SANG
1. Cong thttc tinh budc song, khoang van:

I B'¢ (+)

MA
S, I
A XM |
|
aj ® O v
v
SZ
x" (-)
khe man hitng van giao

%

s So do rut gon cua thi nghiém Young vé giao thoa dnh sing

e Olavi tri tai d6 xuat hién van sang chinh gitta (van sang trung tam).

e a(mm) la khoang cach gitra hai khe hep a = FiF2.

e D (m) la khoang cach tit hai khe dén man quan sat:

e i(mm) la khoang van = ¢ 1a khoang céch gitra hai van sang hodc hai van t6i lién tiép
hodc ciing dwgc hiéu la khoang cach gitta hai van sang (hodc hai van t6i) lién ke.

X/

AD
% Cong thite tinh khoang van i = — (mm)
a

% Suy ra cong thitc tinh budc séng A = % ( p,m)
2. Vi tri van giao thoa:
a. Vi tri van sang:
AD

KhiAd = d,- d,= kAthi tai vi tri d6 la van sang voi x = k—
a

Trong d06 xs 1a vi tri ctia van sang thit (bac) ‘k‘ Vé’i(k =0, +1, +2, i3,...).

b. Vi tri van t6i:

Taco Ad =d,-d, :(k + %j?uthi tai vi tri do la van t voi x = (k + %]E
a

Trong d6 x: la vi tri cua van t6i Véi(k =0, +1, +2, ;|:3,...).
o Né&u k>0 thik la van t&i thit (k +1).
o Néu k < 0 thi k 1a van t&i thit \k\.

. Tim tinh chat van:
Ttt ly thuyét trén mudn tim tinh chat van d6 la sang hay t3i bang cach ta di tim k tec 1a di 1ap

[e)

ty sO k = ﬁ
i
N k(la, SO nguyen) thi lay van sang thu/bac ‘k‘
J eu
k,5 (la so ban nguyen)thi lay van toi thu/bac ‘k + 0,5‘.

CO HOA - LUYEN THI VAT LY - 0386836491 LUYENTHICOHOA.VN




VAT LY 11 - HK1 LUYENTHICOHOA.VN

CHU DE 7. SONG DUNG
1. Phan xa song
e Khi phan xa trén vat can ¢d dinh, séng phan xa cung tan sd, cung budc séong va ludén luén
nguoc pha voi song toi.
e Khi phan xa trén vat can tu do, sdbng phan xa cung tan sd, cung budc séng va ludn ludén cung
pha v6i sdng tdi.
2. Dic diém ctia song ding

e Khoang cach hai diém nat hodc hai diém bung gan nhau nhatla d = %

e Khoang cach gitra diém bung va diém nat gan nhaunhdtla d = %

3. Diéu kién dé€ c6 séng ding

Hai dau diy c6 dinh Mo6t dau c6 dinh mot dau te do
Hin . 7
h Yo gf
anh
A
2 &
kA 4 (2k+ 1)
2 4
A % B A A
ﬁ_kE@eN') ﬁ_@kaqz_@+QQ§@eAq
Didu Diéu kién d?’ co Sf’)ng ding tfén mot soi Diéu 1\<ién c,Té’ c6 song dl“rng trén mot sgyi day co
Kién day co hai dét{ cO dinh 1."51, chiéu dé% cua mot dau co dir}h, mot dé}l tu.: dola chié‘u dai ctia
di‘éu soi day phai bang mot s6 nguyén lan nira | soi day phai bang mot so 1é lan mot phan tw
budc song. budc song.
s0 bo song = s0 bung soéng =k s0 bo song =k
sO natsong =k +1 s0 bung song = s6 nlt sdng = & +1
Tan . .
so, co L= Y] 5= ]
ban
Tan | fo, 2fo, 3fo, ..., kfola s6 nguyén lan cac tan | fo, sfo, sfo, ..., (2k + 1)fo 1a s6 1é [an cdc tan s6 co
sO sO co ban ban
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tréen
day

Tan
sO
min
co
song
din
g

A

mi

Fuin
fllw-l - f;;

=2

v
— = f =kf
2£ '][]‘C fmm

=k =

J 2(

=>f =

mi:

= f =(2k+1)%—>

:j;ﬁl_fk

min

A
f min

=4

=— =

f=(2k+1)f,

4. Bién d6 song dirng

e Véix lakhoang cach tit M dén dau ntt song thi bién d¢ duoc tinh boi: 4, = 24

e Vi xlakhoang cach tir M dén dau bung song thi bién do duoc tinhboi: A = 24

sin (27[ Ej‘
A

cos (272’ EJ‘
A

Bién trén:

"\ Bién dudi
|

Néu séng t6i va séng phan xa c6 bién d6 A (bang bién d6 ctia ngudn) thi bién d6 dao dong tai
diém bung la 2A, bé rdng cua bung séng la 4A.

Khoang thoi gian gitta hai lan soi Qday cing ngang (day dudi thang) 1a At = Z

Cac diém thudc cung mot bo song thi dao dong cung pha.

Céc diém thudc hai b6 song ké nhau thi dao dong ngugc pha.
Cac diém thudc bo 1é thi dao dong cung pha.
Céc diém thudc b6 chan thi dao ddong ngugc pha.

Hai diém ngwgc pha thi thuoc mot bé 16, mét bo chan.
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