https://thi247.com/

TRA CUU NHANH PHUONG PHAP GIAI CAC DANG TOAN SONG CO HQC
2.1. HIEN TUQNG SONG CO HQC
Tinh hudng 1: Khi gip bai toan lién quan dén khoang cach gitra cac diém cung pha,
ngugc pha, vudng pha thi 1am thé nao?

Giai phéap:
o v 27
Budc song: A=Vl =—=v—.
f w
Khl Sél’lg lal’l truyén thi Sll'(‘)'n Swim sau Swom trwrdic Sirdm san Swim trwdie

truée di 1en VA suwom sau di |
xudng!Xét nhimg diém nam trén cling
mdt phuong truyén séng thi khoang
cach giita 2 diém dao dong;
A |
0

i C C
A\V V/‘\V v Phirong truyén séng

E N

Hirémg truyén

*cung pha la | =kA (k 1a sé nguyén) = | =1

*ngugc pha la | =(2k +1)§ (k 1a s6 nguyén) = | =0,51

*vuédng pha la | =(2k +1)% (k 1a s6 nguyén) = | =0,251

Vi du minh hoa: Hai diém A, B cing phuong truyén song, cach nhau 25,5 cm. Trén
doan AB ¢6 3 diém Ay, A,, Az dao dong cung pha vai A, va ba diém By, B,, B3 dao
dong cung pha véi B. Song tmyén theo thur ty A, By, A1, By, Ay, B3, A3 Bva AzB=3
cm. Tim budc song.
Huéng din
A A A

Ay 450 bA
B1 B2 BS B

P
AB=31+AB=31+AB =255=31+3=1=7,5(cm)
Tinh huéng 2: Lam thé nao dé x4c dinh hudng truyén song bang do thi song hinh sin?

Giai phap:
C F
VAVYITA\
\/

Sirdm san Swim trwdie Swom san Swim trwdic
o —
Duya vao d6 thi song hinh sin c¢6 thé xac dinh duoc D

huéng truyén song:

Hirémg truyén
e
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*Néu séng truyén A dén B thi doan EB dang di 1én (DE di xudng, CD di lén va AC di
xudng).

*Néu song truyén B dén A thi doan AC dang di 1én (CD di xudng, DE di 1én va EB di
xudng).

Vi du minh hga 1: Mgt séng ngang truyén trén mat nudc cb tan
s6 10 Hz tai mot thoi diém nao d6 mot phﬁn mat nudf: c6 dang /\C
nl’lu hinh v&. Tr‘ong d6 khoang cach tir céf: vi tri cn bang cla A A \/
den vi tri can bang cua D 1a 60 cm va diém C dang tir vi tri can

bang di xuéng. Xac dinh chiéu truyén cta séng va téc do truyén

song.

Huwéng déin
Vi diém C tir vi tri cAn bang di xudng nén ca doan BD dang di xudng. Do do,

AB di 1én, nghia 12 song truyén E dén A.
Poan AD =3A4 = 60 =3A/4 =1 =80cm=0,8m=v=Af =8 m/s = Chon B.
Tinh hudng 3: Khi gip bai toan tai thoi diém t diém M c6 li @6 am (duong) va dang
chuyén dong di 1én (xubng) 1am thé nao dé xac dinh trang thai cua diém N?
Gidi phap:

Tai mot thoi diém nao do6 M co li @6 am (duong) va dang chuyén dong di lén
(xudng), dé xac dinh trang thai ctua diém N ta lam nhu sau:
*Viét MN = AL + nk = MN’ + nA = N’ dao dong ciing pha v6i N nén chi can xac dinh
trang thai cua diém N”.
*Pé xac dinh trang thai N’ nén ding db thi séng hinh sin.
Vi du minh hea 1: Mot song ngang c6 budc song A truyén trén soi ddy dai, qua diém
M r6i dén diém N cach nhau 65,75A. Tai mot thoi diém nao d6 M c6 li do 4m va dang
chuyén dong di xudng thi diém N dang c6 li do

A. am va dang di xudng, B. am va dang di lén,

C. dwong va dang di xubng. D. duong va dang di 1én.
Huéng din
Xkéng Lin X)lténg
Y N
M
N’
~
0,751 A

MN = 65,751 = 654 + 0,754 . Tir hinh v& ta thdy N” dang c6 li 6 4m va dang di lén
= Chon B.
Tinh hudng 4: Khi gip bai toan tim thdi gian ngén nhéat dé diém dén vi tri nhat dinh
thi lam thé nao?
Giai phéap:

Song vira co tinh chét tudn hoan theo thoi gian vira ¢ tinh chét tudn hoan theo
khéng gian.
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Tir hai tinh chat nay suy ra hé qua, hai diém M, N trén phuong truyén song
cach nhau A/n thi thoi gian ngén nhat dé diém nay gidng trang thai cia diém kia 1a T/n.

Dua vao cac tinh chit nay, chung ta c6 11 giai ngan gon cho nhiéu bai toan
phuec tap.
Vi du minh hea 1: Séng ngang c6 chu ki T, budc song A, lan truyén trén mat nude voi
bién d6 khong d6i. Xét trén mot phuong truyén séng, song truyén dén diém M roéi mai
dén N cach nd A/5. Néu tai thoi diém t, diém M qua vi tri can bang theo chidu dwong
thi sau thoi gian ngén nhit bao nhiéu thi diém N s& ha xudng thap nhét?
A. 11T/20. B. 11T/12. C. T/20. D. T/12.

Huéng din

Cadc budc gidi nhuw sau:
Buwéc 1: VE duong sin, quy ude song truyén theo chiéu duong va xac dinh cac ving ma
cac phan tir vat chat dang di 1én va di xubng.
Buwéc 2: Vi diém M qua vi tri cAn bang theo chiéu duong nén né nim & ving ma cac
phan tr vat chat dang di lén.
Buwéc 3: Vi song truyén qua M rdi méi dén N nén diém N phai ndm phia bén phai diém
M nhu hinh vé.
Budc 4: O thoi diém hién tai ca M va N déu dang di 1én. Vi MN = A/6 nén thoi gian
ngin nhat ¢é N di dén vi tri cAn bang 1a T/6. Thoi gian ngan nhét di tir vi tri can bang
dén vi tri cao nhét 1a T/4 va thoi gian ngén nhat di tir vi tri cao nhat dén vi tri th?ip nhat
1a T/2. Vay diém N s& dén vi tri thip nhét sau khoang thoi gian ngan nhét: T/6 + T/4 +
T/2 =11T/12 = Chon B.
tLén Xufing Lén Xuling Lan

=0 |
-

o}

Chii y: Néu séng truyén qua N roi méi dén N thi két qua sé khdc. Ta sé hiéu 1o
thém o vi duy tiep theo.
Chia y: Xét hai diem diém M, | trén cung mdt phwong truyén séng cdach nhau
mot khoang 0 < x < A/4.
Néu o thoi diem t, diem I dang & vi tri can bang thi luc nay diéem M cach vi tri
o N , ra . 271X
cdn bang cua né mot doan |UM | = ASInT .
Néu ¢ thoi diém t, diém I dang o vi tri cao nhdt (thap nhat) thi lic nay diem M
. s, s A 3 , ‘A 27X
cach vi tri can bang ciua no mét doan |uM | = ACOST .

Chii y: Dén day ta rit ra quy trinh gidi nhanh nhuw sau:
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1) Néuuy = -uy va MN < A/2 thi |u,, | = Asin 27”@

2) Néu uy #-uy thi u,, COSAp+/A*—u?Z sinAp=u,.
Tinh hudng 5: Khi gip bai toan khoang cach cic diém ciung pha, nguoc pha, vudng
pha thi quan hé 1i 46 va van tdc dao dong nhu thé nao?
Giai phéap:
Gia sir song truyén qua M roi méi dén N.
*Néu MN = ki (cuing pha) thi uy = Uy VA Vi = Vn.
*Néu MN = (2k + 1)A/2 (nguoc pha) thi uy = -Uy VA Vi = -Vn.
*Néu MN = (2k + 1)A/4 (vudng pha) thi A> =u’, +U% va vy = euy, Vn = -ouy Khi k
1é (VM = -oUp, Vy = ouy khi k ChE:ll’l).
Tinh huéng 6: Khi gip bai toan cho db thi song hinh sin thi 1am thé nao?

Giai phéap:
Vi du minh hoa 1: (PH - 2013): Mot song hinh sin dang truyén trén mot soi ddy theo
chidu duong cua truc Ox. Hinh v& mo ta  stem

. , . g s 2R s — R
hinh dang cia soi day tai thoi diém t; l ey ~/_\{ P ‘/—\
’ N N L* 1z % (em)
) - I { Ml\‘ ’h
- ) ~ | A

(duong nét dut) vat, =t; + 0,3 (s) (duong o
lién nét). Tai thoi diém t,, van tc cua sl\—/ \‘-"'--\--/
diém N trén day 1a
A. -39,3 cmis. B. 65,4 cmis. C. -65,4 cm/s. D. 39,3 cm/s.
Huéng din

Tir hinh v& ta thay: Bién d¢ song A = 5 cm. Tur 30 cm dén 60 cm c6 6 6 nén
chidu dai mdi 6 1a (60 — 30)/6 = 5 cm. Budc song bang 8 6 nén A = 8.5 = 40 cm. Trong
thoi gian 0,3 s song truyén di dugc 3 6 theo phuwong ngang twong (mg quing duong 15

. 3 1
cm nén toc do truyén song Vv = 0—53 = 50(cm / S).

Chu ki song va tan sd goc: T=Al=0,85s; ® = 2n/T = 2,57 (rad/s).

Tai thoi diém t,, diém N qua vi tri can b'?mg va ndm & suon trude nén no dang
di 1én véi tée do cuc dai, tirc 14 van tdc cia nd duong va c6 do 16n cyc dai: viax = ©®A
=2,5n.5~ 39,3 cm/s = Chon D.

. 27X .
Chu y: Néu phwong trinh song co dang U = ACOS(a)t —%) thi van toc dao

. . 27X \
dong cua phan tir o toa do x la V=U'"= —a)ASIn(a)t —Tj . Do thi hinh sin o thoi

diém t = 0 ¢6 dang nhw hinh ve. Hai diém M va N c6 ti s6 li dd va ti sé van téc lan
luot:
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Acos(a)O— j 2’”(
Uw _
u 27zX
N Acos| @ cos ARM
i N
2 X 27Z'X O i | I / X
—wA - ;

v ) sm(a)o 7 )_sm o XMXN\/H“mlgmlyén
Vi —wASIn a).O—ZﬁxN sin 27Xy

A A

Trong do co thé hiéu xy Va Xy ld khodng cach tuir vi tri cdn bcing cua M va cua N
dén Vi tri can bang cua dinh séng A gan nhat. Neu goi yw Va Yy la khodng cdach tie vi

.27
sin <Y
Uy _
27
U sm%
tri cdn bang ciia M va N dén I thi:
TTYm
Ccos
Ym _ A
2
Vy 005A

£ 2 \ I . N ~ 2
Neu diém N trung voi I thi yy = 0vaVy = Vpax NNV, =V, COS Yu .

Vi du minh hoa 2: Mot séng hinh sin dang truyén trén mot sgi day theo chiéu dwong
cua truc Ox. Hinh v& mo ta hinh dang cua sg¢i day tai thoi diém t, (duong nét dut) va t,
=t; + 0,6 (s) (dudng lién nét).

u (cm)

8 < R .
]
’ |
L

rd < Lo
I, }( \tz X (cm)

‘/ .
1 P 72 Lt

0

\ 36

'
i H

HE d i ~ s
-8 e g S i H ~ie

Tai thoi diém t,, van tc cua diém M va van tdc cia diém P trén day la bao nhiéu?
Huéng din
Tir hinh v& ta thay: Bién d¢ song A = 8 cm. Tur 30 cm dén 60 cm c6 6 6 nén
chidu dai mdi 6 1a (72 — 36)/6 = 6 cm. Budc song bang 8 6 nén A = 8.6 = 48 cm. Trong
thoi gian 0,6 s song truyén di dugc 3 6 theo phuwong ngang twong mg quing duong 18

. 3 1
cm nén toc do truyén song Vv = 0_86 = 30(cm / S) :

Chu ki song va tan s6 goc: T=Al=1,65; ®=2n/T =1,25x (rad/s).

Tai thoi diém t,, diém N qua vi tri can bang va nim & suon trude nén nd dang
di 1én véi tée do cuc dai, tirc 1a vén tde clia nd duong va c6 do 16n cyc dai: viax = ®A
=1,257.8 = 10x cm/s.

Diém M thudc suon trude nén vy > 0 (MN = 6 cm) va
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27.MN zloﬁ,cos%fz 22,2(cm/s).

Vy =V, COS

max

Diém P thudc sudn sau nén vp < 0 (NP = 18 cm) va

27.MN —107.COS 27.18

Vy =V, COS

max

~-22,2(cm/s).

Tinh hudng 7: Khi gip bai toan tim thoi diém gin nhat dé diém M dén mot vi tri nao
d6 thi lam thé nao?
Giai phéap:

Gia sir song ngang truyén doc theo chiéu Ox. Lic t = 0 séng méi truyén dén O
va lam cho diém O bat dau di lén.
+A

N

2—»
¥

M

v _ A

Dén thoi diém t = OM/v séng méi truyén dén M va lam cho M bit dau di 1én.
Pén thoi diém t = OM/v + T/4 diém M bét dau 1én dén vi tri cao nht.

Dén thoi diém t = OM/v + T/4 + T/2 diém M bit dau 1én dén vi tri cao nhét.

, \ , oM 1 . MN
Thoi diém dau tién M 1én dén N 1a t = —— +—arcsin—.
Y, w

Chay:

1) Khodng thoi gian giita n lan lién tiép mét chiéc phao nhé 1én cao nhdt: At = (n —
DT.
Khodng thoi gian gitka n lan lién tiép séng ddp vao bo: At= (n—1)T.
Khodng cdch giita m dinh séng lién tiép: Ax = (m — 1) 4.
Néu trong thoi gian At song truyén dwge quing dwong AS thi toc dg truyén séng: v
=AS/At.
2) Khodng thoi gian hai lan lién tiép mét diém di qua vi tri can bang la T/2 nén khodng
thoi gian n lan lién tiép mt diém di qua vi tri can bang la (n - 1)T/2.

Khoang thoi gian ngdn nhat mét diém di tir vi tri can bang (toc do dao déng
cuc dai) dén vi tri bién (té'c do dao dong bd'ng 0).
Tinh hudng 8: Khi gip bai toan lién quan dén quing duong dao dong va quing dudng
truyén séng thi lam thé nao?
Giai phap:

Trong qua trinh truyén séng, trang thai dao dong dugc truyén di con cac phan
tir vt chat dao dong tai chd. Can phén biét quing dudng truyén song va quang dudng
dao dong:
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Quang duong dao déng : S =n2A+S,, = At=nT/2+t,
. A
Qudng duong truyén séng : AS = V.At = ?At =AfAt

Tinh hudng 9: Khi gip bai toan lién quan dén tdc do truyén song va toc do dao dong
cuc dai thi 1am thé nao?
Giai phéap:

Phan biét tbe do truyén song va tbc do dao dong cuc dai:

max

2w A
= I =

2r v A
V., =0A=—A s

T
Tinh hudng 10: Khi gip bai toan quan sat song lan truyén bing dén nhap nhéy thi lam
thé nao?
Giai phéap:

, A A C A e . 1 4 2x .
Soéng co lan truyén trén sgi day dai voi chu ki T=—=—=—"_ Nguoi ta
Vo o

= . . . . At . .

chiéu sang soi day bang dén nhap nhdy voi chu ki T =— (trong thoi gian At €6 n
n
chdp sang dugc phat ra) thi hién twgng quan sat dugc nhu sau:
L T, L : . .

*Neu k = ?C la mt s0 nguyén thi thay s¢i day cd dang hinh sin duong nhu khéng dao
dong.

£ Tc A, A ~ ~ s LA . A ~ o
*Neéu k = T la mot so khong nguyén thi thay s¢i ddy dao dong cham.

Tinh hudng 11: Khi gip bai toan co ban lién quan dén cac diém trén cing mot phuong
truyén séng dao dong cling pha, nguoc pha, vudng pha thi 1am thé nao?
Giai phéap:

Gia sir song truyén qua diém M roi moi dén diém N cach nhau mot khoang d
trén cung mdt phuong truyén song.

Néu phuong trinh dao dong tai M: u,, =a,, cos(@t +¢) thi phuong trinh séng

. 27d
taiNs€la u, =a, COS(a)t-l—go—%j.

x 2 2 2xdf
Dao dong tai N tré hon dao dong taiM 1a Ap = Zd = :_d = rd = od
v v v

Khi M, N dao dong cung pha Ap =k27z (k € Z), ta tinh dugc A, v, T, f theo k.
Khi M, N dao dong ngugc pha Ap=(2k +1)7 (k€ Z), ta tinh dugc A, v, T, f theo k.

Khi M, N dao dong vudng pha Ag =(2k +1)% (keZ), tatinh dugc A, v, T, ftheo k.
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DPé xac dinh gia tri nguyén k ta phai cin cir vao dicu kién rang budc:
A <A<V VLV, T ST <T,; f <f<H,
Tinh hudng 12: Khi gip bai toan tim s diém dao dong cling pha, ngugc pha, vudng
pha v&i ngudn trén doan MN bét ki thi 1am thé nao?
Giai phéap:
Pé tim s6 diém dao dong cung pha, nguoc pha, vudng pha véi ngudn O trén
doan MN ta c6 thé 1am theo cac cach sau:
Cach 1:
Tir O ké dudng thing vudng goc véi MN cit
MN tai H. }
V& cac duong tron tim O, ban kinh bang K\
(néu dao dong cing pha) hoic bang (2k + 1)A/2
(néu dao dong nguoc pha) hodc bang (2k + 1)A/4
(néu dao dong vudng pha) dong thoi ban kinh phai
16n hon hodc bang OH. S6 diém can tim chinh la s6 /
giao diém cua cac duong tron ndi trén. || :
Céch 2: Ta chia MN thanh hai doan MH va HN, tim
sO diém trén timg doan rdi cong lai, dwa vao didu
B {OH <d<OM S~ __"_,,-""
kién:

OH <d <ON
Tinh hudng 13: Khi gip bai toan lién quan dén viét phuong trinh song thi lam thé
nao?
Giai phéap:
Gia sir song truyén qua diém M roi moi d&én diém N cach nhau mot khoang d
trén cing mot phuong truyén song thi dao dong tai N tr& hon dao dong tai M 1a
2zd  2xd 27zdf a)d
Ap = = —
A vT v v
Chay:
1) Néu bai todn yéu cau tim li dg tai diém M ¢ thoi diém to nao dé thi ta phdi kiém tra
xem song da Zruyen 16i hay chua. Néu to < div thi séng chua dén nén uy, = 0, nguoc lai
thi séng da truyén dén va ta viét phwa’ng trinh li do voi thay t = ty.

2) Néu phwong trinh dao déng tai nguon U = ACOS(a)t + ,B) thi phwong trinh song tqi
M cdach O mét khodng x la U = ACOS(a)t + 8 _2772')() .

a) Van t6c dao dong cua phc”in tir vt chat tai diém M la dao ham cia li @6 theo t:

V=L, ':—a)Asin[a)t +/3—27ﬂx)

b2) Hé s6 goc cua tiép tuyén voi duong sin tai diém M la dao ham li dj theo x:

tana:ux'zz—ﬁAsin(a)H,B—z—ﬂxj
A A
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Tinh hudng 14: Khi gip bai toan lién quan dén li do, van tdc tai cing 1 diém & 2 thoi
diém thi lam thé nao?
Gidi phap:
Céch 1: Viét phuong trinh li d6 vé dang u = Acosmt va v = U’ = - @Asinot.
>0:1i d6 duong
u=Acoswt, =u, o
<0:lidéam
y S>ol=a
. >0:dang tang
V=U'=-wAsinot =V, L
<0:dang giam

Uy .ao = ACOS@(t, +At) = Acos[at, +wAt] =72
Vigoa) = —wAsin a)(t1 + At) =—-mAsin [a)t1 + a)At] =7
Cdch 2: Dung vong tron lugng giac
Xac dinh vi tri dau trén vong tron (xac dinh @) va chon mdc thoi gian ¢ trang thai nay.
Xac dinh pha dao dong & thoi diém tiép theo ¢ = wAt + o.
Li do va van tdc dao dong lic nay: u = Acosd Va vV = -0Asing.
Kinh nghiém: Bai toan cho x1 va xu hudng dang tang (v1 > 0) hodc dang giam (v1 <
0) thi nén lam theo céch 2.
Tinh huéng 15: Khi gip bai toan lién quan dén cac thdi diém cung pha, nguoc pha,
vudng pha thi lam thé nao?
Giai phap:
1) Hai thoi diém cing pha t, —t, =nT thi u, =u;;V, =V, .

2) Hai thoi diém nguwoc pha t, —t, =(2n +1)TE thi u, =—-u;;v, =-v,.

o T . Juf+uy=A?
3) Hai thoi diém vuong pha t, —t =(2n+1)z thi | | | | | | | |
v, | =|wu|;|v| = |eu,

Néu n chén thi Vv, =—oU;V, = ou,
Néu n lé thi v, = wUy;V, = U,
Tinh huéng 16: Khi gap bai toan lién quan dén 1i d6 va vén tdc tai hai diém va & cing
mot thoi diém va ¢ hai thoi diém thi 1am thé nao?
Giai phap:
uy =acoswt

* Li d6 ¢ cing mot thoi diém 27d j (gia st song truyén M dén N

Uy =acos(a)t——
A

va MN = d)

vy =U'y =-wasin ot

* Van toc dao dong & cung mot thoi diém

. . ( Zﬂdj
vy =U'y =—masin wt_T
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Uy =acosmt
vy =U'y =-wasin ot

* Li do va van téc dao dong & cung 1 thoi diém Uy = acos(a)t _@j
A

. . ( 27zdj
vy =U'y =—masin wt_T

Uy =acoswt

Vy =Uu'y =—wasinot

E T3 AR 0N A LA Aoy 1 AR ,27[d

Li d6 va van toc dao dong ¢ 2 thoi diem Uy =acos| mt'-——
A

, . , 2xd
Vy =U 'y =—wasin ot —T

2.2. SONG DUNG
Tinh hudng 1: Khi gip bai toan lién quan dén dic diém song dimg thi 1am thé nao?
Gidi phap:

B somg B& sbng B song B sdiig

'
_
. .
I F
— — — n : J
: = - = = — i P 7 i ;
— — - ——— 1
. [ - ——] oo E e Lol
. e A 1 o . 1 &
it 8 5 - Yadas” | o S
+ Nt séng % Niit sdiig * Nut sdng . < =
i ' H

Bung song I.lnng-suug Bung séng Bung sémg

Céc diém nam trén cling mot bo song thi dao dong cling pha.
Céc diém nam trén hai bé song lién ké thi dao dong nguoc pha nhau.
Céc diém nam trén bo ciing chin hodc cing 1é dao dong cling pha, cac diém nam trén
b6 1¢ thi dao dong nguoc pha véi cac diém nam trén bé chan.
*I,(hoéng cach I}ai n1'1:[ lién tiép hodc hai bung lién tiép 1a A/2, khoang cich tir mot nut
dén mdt bung gan nhat 1a A/4.

! Mz ] 1 1 1 ] 1 1

- — e ——— S~ —— e — — — S - —— e — — — S — ——

< > < o 7 < 3
R N T ML ke ML N N ,
e e R e
i

Ijulz I I I I I

*Néu mot dau cb dinh,‘d%‘iu con lai ¢b dinh (hodc dao dong vai bién do nho), dé co song
dung trén day thi hai dau phai la hai nut:

A VT v (Sé bung=~F
=k G =k =k { ne

2 2f|S6 nut=k+1
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*Néu mot gi?lu ¢ dinh, dau con lai ty do, dé c6 song dung trén day thi dau cd dinh phai
la ntt va dau tu do la bung:
A
2k -1 2k -1
(@) -2

| =(2k _1) : Sé6 bung =k

S6 nut="~

L vid S6° b =k+1

Néu viet dudi dang I:(2k +1)% thi {SOM u’ng ';
0 nut=Fk+

*Khoang c4ch tir niit thir nhéat dén nat thi n: Ax=(n —1)%

*Khoang cach tir niit thir nhat dén bung thir n: Ax = (2n —1)%

Vi du minh hea 1: Song dung trén dy dai 1 m v6i vat can ¢b dinh, tan sé f= 80 Hz.
Tbc do truyen song la 40 m/s. Cho céac diém M, Mz, M3, My trén day va lan luot cach

vat can ¢d dinh 1a 20 cm, 30 cm, 70 cm, 75 cm. Diéu nio sau day mo ta khéng dung
trang thai dao dong cua cac diém.

A. M; va M3 dao dong cung pha. B. M, khong dao dong.
C. M3 va M; dao dong cung pha. D. ~Ml va M, dao déng ngugc pha.
Hwong dan

Bute song 4=~ =0,5(m) =50(cm) :>§=25(cm)

Diém M, 1a nat nén khong dao ' '
A 25 V25 !
dong. LoLdem B

*
+

!

R M ~ ; 2 !
biém M; nam trén bo 1, diém !
I

1

1 1

1 1

-~ ! -~ !

N , 1 -, \\ 1 1, ‘\‘ 1

M3 nam trén bd 3 nén chung /\{I\i/ \\i/-ml, =

A

dao dgng cing pha. N M N \/

2 N N A . | \\‘ . ‘\_‘_ . S .

biém M; va M, nam trén hai ' - - .-

b6 lién ké nén dao dong nguoc pha nhau.

Diém M, va M3 nam trén hai b6 lién ké nén dao dong nguoc pha nhau = Chon A.

Chay:
1) Khoang thoti gian 2 lan lién tiép soi ddy dudi thang bang khoang thoi gian 2 lan lién
tiép mot diém dao dong trén ddy di qua vi tri can bang (toc dé dao déng cuc dai) la
T/2.
= Khodng thoi gian n lan lién tiép soi ddy dudi thang la At = (n - 1)T/2.
2) Khodng thoi gian ngdn nhat mét diém dao dong trén ddy di tie vi tri cdn bang (toc
do dao dong cuc dai) dén vi tri bién (tdc do dao dong bdng 0) la T/4.
Tinh huéng 2: Khi gip bai toan ding nam cham dién hodc nam cham vinh ciru dé kich
thich song ding thi 1am thé nao?
Gidi phap:

Néu ding nam chim dién ma %::, f
dong dién xoay chiéu c6 tan sb fy dé kich
thich dao ddng cua sgi day thép thi trong
mot chu ki dong dién nam cham hut manh

Lty
L
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2 1an va khong hat 2 1an nén no kich thich day dao dong voi tan s6 f = 2fy. Con néu
dung nam cham vinh ctru thi f = fj.
Tinh hudng 3: Khi gip bai toan séng dimg lién quan dén thay doi cta f, v, T thi lam
thé nao?
Gidi phap:

Néu cho biét f; < f<f, hodc v <V <V, thi dua vao diéu kién song dung dé
tim f theo k hodc v theo k rdi thay vao diéu kién gidi han noi trén.

Hai ddu cé dinh : | = kiz Kk
2 2f
Mt déu co dinh, mot déu tu do -1 =(2k —1)% = (2k -1)%

Chay:
1) Khi tat ca cdc diéu kién khéng thay doi, chi thay doi tan sé thi s6 nit tang thém bao
nhiéu thi so bung ciing tang thém bay nhiéu.

Hai ddu niit -1 =Kk —— = f =k = Af = Ak~
2f 2l 2l

Mot dau nut, mét dau bung : | =(2k —1)% = f =(2k —1)%: Af = 2Ak%

2) C6 nhiéu tan so co thé tao ra song dimg, dé tim tan s6 nhé nhat va khodng cdch
giika cdc tan s6 do, ta dwa vao diéu kién song dirng:

i v v fmin :ll = fk = kfmin
*Hai dau cé dinh: | =k==k—= f, =k—= 2
2 2f 2l fo_g _vV_ f
k+1 k 2| min
(Hi¢u hai td}; $6 lién ke béng tdn s6 nhé nhat)
*Mot dau co dinh, mot dau tw do:
fon=—= f, =(2n+1)
A v v 4]
l=(2n+1)==(2n+1)—=f =(2n+1)—=
4 4f 41 Vv
fn+l fn = E =2 fmm

(Hiéu hai tan sé lién ké gap doi tan sé nhé nhat)

Kinh nghiem: o : :
1) Néu ¢o 2 tan so lién tiép f1 va T, ma ti 50 tan so cua ching la 2 so nguyén lién tiep
thi tan s6 nhé nhdt van tao ra song dung trén day la fmin =f1 —f2/. O vi du trén: f1lf; =
3/4 nén f, =120 -90 = 30 Hz

2) Néu ¢6 2 tan sé lién tiép ma ti s6 tan s6 ciia ching la 2 s6 nguyén Ié lién tiép thi tan
$6 nhé nhat van tao ra song dirng trén day 1a frin =05/ — f2/.

Tinh hudng 4: Khi gip bai toan thay doi tin sé nho nhét dé co song dung thi phai lam
thé nao?

Gidi phap:

1) Lac dau mot dau ¢ dinh mot dau tu do thi trén day c6 song dung véi tan sb f:
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A v v 2f
l=(2n-1)Z=(2n-1)— = —=
(2n=2) == 3= o =y

*Sau d6, giit dau cb dinh hai dau thi trén day c6 song ding véi tan s6 £:

(s6 nit = s6 bung = n).

1=k 2ok Yokl o A
2 2f! 21 (2n—1)

Tan sd nho nhat: ', = 2f :

(2n-1)

rx g 2(k—=n)f +f
D¢ thay doi tan so: Af =|f'— f|= k 2t _ = & .
(2n-1) (2n-1)
Ta thiy khi k = n thi Af = (an_l) :
Dén day ta rat ra cong thirc giai nhanh: Af = f =m . Tr cong thiic nay ta
(2n-1) 2

giai quyét cac bai toan kho hon.
2) Lic ddu hai dau c6 dinh, trén day c6 séng ding véi tan s f:

|=ki=kL:>l=i (s6 niit — 1 = s6 bung = k).
2 2f 21 k
*Sau d6, mot dau cd dinh mot dau tu do, trén day c6 song dung voi tan so £
A % Vv f
I=(2k'-1)—=(2k'-1)—= f'=(2k'-1)—=(2k'-1)—
(k2= () Y = (a2 L
Tan s6 nho nhat: ' =L.
2k
.y 2(k—-n)f - f
Do thay doi tan so6: Af =|f'— f|= (2k'—1)L—f :L.
2k 2k

Ta thiy khi k* =k thi Af = 2f_k :

Tinh hudng 5: Khi gip bai toan tinh s6 nut s6 bung trén doan AB thi 1am thé nao?

Gidi phap:

Dé tinh s6 niit va s bung giita hai diém A va B (tinh c A va B) ta lam nhu sau:
_ AB

*DAu A va B déu 14 nit thi s6 nat nhidu hon s bung 1a 1: 4 0,51

Sn=Sh+1
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AB
*Pau A va B déu 1a bung thi s6 bung nhiéu hon s6 nut 14 1: 0,51
Sb=Sn+1
A I \ v A N A I AB
*Pau A nat va B bung thi s6 bung bang s6 niat: Sbh=Sn= 7 +0,5

Chay:
1) Néu dau A la nut dau con lai chwa biét thi tir A ta chia ra thanh cdc doan /2 nhu
sau:

A E

A2 1 1 1 1 ] I i i A4
il R e R i I e e LR R

-

AB:k%+%+Ax:>sb:sn:k+l

. AB g<5=>sn=k+1sb=k
Quy trinh gidi nhanh: —— =K,
0,54 g=5=sn=k+Lsb=k+1

2) Néu dau A la bung dau con lai chiea biét thi tir A ta chia ra thanh cdc doan A2 nhuw
sau:
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AB:k%+%+Ax:>sb:sn:k+1

0,54
Tinh hudng 6: Khi gip cac bai toan co ban lién quan dén biéu thiic song dimg thi lam

AB q<5=>sn=k;sh=k +1
Quy trinh gidi nhanh: —— =
g=5=sn=k+Lsb=k+1

thé nao?
Giai phap:
Néu chon gbc toa do trung véi nut thi biéu thirc song dimg c6 dang:
Pyung =|28= A,
. 27mX 5
2asin— | =<A,, =0 (x| la

u_2asm@cos(2—”t+ j(cm) = A=
A T 2
0<A<|2q

khoang cach tir diém khao sat dén nat 1am gbc).
Néu chon gbc toa do tring véi bung thi biéu thirc song dimg ¢ dang:

2 2 27X Abung | | P
u = 2acos ﬂy cos(?t += > j(cm) = A= 2acos—‘ =<A =0 (vl
0<A<|2a
1a khoang cach tir diém khao sat dén bung lam gc).
A=? Heé s6 cuat
= =>v=Af = —
=7 Hé sé6 cua x

. 5 . 27X
Van toc dao dong ctia phan tir M trén day (U = 2a sm%cos(a)t +%)(cm) ):
. . 27X . V4
Vg =U,' =—2amsin—=sin| ot+— |(cm/s)
A 2
A K 2z N e e . 4-2 A n . 27Z'X T
H¢ s0 goc cua tiép tuyén tai diém M trén day (U = 2aSInTCOS ot +E (cm)):

tana=u,’ —Za@cosz—cos ot + 2~ (rad)
A A 2

Chii y: Néu mot vai tham sé trong biéu thire séng dimng chwa biét thi ta doi chiéu
voi biéu thirc tong quat dé xdc dinh va v = M.
Hé sé cua x
Tinh hudng 7: Khi gip bai toan tinh bién d6 dao dong song dimg thi lam thé nao?
Gidi phap:
27X

*Néu x 1a khoang cach tir diém M dén nut chon lam géc thi A= A__ |sin T
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2rry

*Néu y la khoang cach tir diém M dén bung chon lam géc thi A= A__ |c0S 7

V6i Amax 18 bién d6 tai bung.

Tinh hudng 8: Khi gip bai toan lién quan dén ti sb li d6 hodc ti s6 van toc trong song
dimg thi 1am thé nao?

Giai phap: . . 3

1) Néu M va N nam trén cung mdt bo song (hodc nam trén cac bé cing chan hodc clung
1¢) thi dao dong cung pha nén ti s6 li 6 bang ti s6 van tdc dao dong va bang ti sé bién

. 27X 27
U v sin M. cos Yu A,
do twong tng U—M:V—M_ 27ZZX = 27?y :E
N N osin—/—=N  cos—IN
A
Bd stng B adng
3 4

Nt sémg 3 Niit séng ¢ Notséng H
Bung song Bung song Bung somg Bung song

2) Néu M va N nam trén hai b6 song lién ké (hoac mot diém nam bé chan mot diém

nam trén bo 1¢) thi dao dong ngugc pha nén ti s6 1i d§ bang ti s0 vén toc dao dong va

. 27X 2
y v sin "™ cos Yu A,
biing trir ti s6 bién do twong img —-= M = —— ;X -— 7;1 .
Uo YN sin N cos Yy Ay
A A

Tinh hudng 9: Khi gip bai toan lién quan dén hai diém lién tiép c6 cung bién do thi
1am thé nao?

Giai phap:

Hai diém lién tiép c6 ciing bién d6 A, thi hoidc hai diém nay nim hai bén nit hodc nim
hai bén bung.

4

=
-
R /d_____‘_\
5
A
5
i
~
] -
>
% ,."
hd #
b s
'\L r

* -

-
] T

*Néu hai diém nay nam hai bén nat (vi du N va P) thi chung ndm trén hai b6 song lién
ké (hai diém nay dao dong nguoc pha nhau) va nhitng di€ém nam giira ching c6 bién do

nhé hon Ao (xem hinh v&). Ta c6: A, = A sin% (v6i x = NP/2),
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*Néu hai diém nay nam hai bén bung (vi du M va N) thi ching nam trén mot bé song
(hai diém nay dao dong cung pha) va nhitng diém nam giita chung c6 bién d6 16n hon

Ao (xem hinh v&). Ta co: A, = A, cosz’ZTy (véi y = MN/2).

Tinh hudng 9: Khi gip bai toan lién quan dén ba diém lién tiép c6 cung bién do thi
1am thé nao?
Gidi phap:

Néu c6 ba diém lién tiép c6 cung bién do thi trong do6 phai co 2 diém (vidu M
va N) nam trén cing 1 b6 (dao dong cung pha) va diém con lai (vi du P) ndm trén b6
lién ké (dao dong nguoc pha voi hai diém noi trén). Ta c6 x = NP/2 va y = MN/2. Hon
nitax +y=A/4 nén A =2(MN + NP).

A
L ¥ X -

/1:3 - .
T
’ ~
| . .
i , A
P ~
7 7
. |
“ P ! Al s
~ . ~ -
‘\Mx_z// - !

Y

Tinh hudng 10: Khi gip bai toan lién quan dén cac diém trén day c6 cing bién do Ag
va nam cach déu nhau thi lam thé nao?
Giai phap:

Néu cac diém trén day co cung bién do Ag va ndm cach déu nhau nhirng khoang Ax

x:y:i:Ax:—
thiAXx=MN=NP = 8 4
'A\) An S|n2_”izh
T8 2
t i

=
- s
S p
. N

. p
~
|- ‘\Hh_z// ~ -
- .-
i
i

n
¢

Tinh hudng 11: Khi gip bai toan lién quan dén diém gan nit nhat hoic gan bung nhit
c6 bién do A thi 1am thé nao?
Giai phap:

Diém c6 bién dd Ag nam cach nat gﬁn nhat mot doan Xpmin va cach bung gﬁn

ﬂ-ymin
= Ay, 008 =2

Tinh hudng 12: Khi gap bai toan tim khoang cach ngin nhét giita hai diém c6 bién do
Ay thi lam thé nao?
Gidi phap:

2r
nhat mot doan ypmin thi Ay = A _ sin
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Hai diém lién tiép M va N c6 ciing bién do A, thi hodc hai diém nay nim hai bén

nat (A, = A, sin%) hogc nam hai bén bung (A, = A, COS? ). Dé tim khoang

2
cach ngan nhét (AXmin) gilra hai diém ta can gidi cac phuong trinh Ay =A_, Si n_zx
2 . )
A\) = Anax COS%y va AXmin = min(x, y).

Dé lam nhanh ta dé y cac truong hop sau:

*Néu A = %:x—y—%:mmm =2Xx=2y=

*Néu 'y

Avex A = x

=S X>Y=>AX, =2y <— (giai |

v
\
1

I

A\) > \/— min 4 : . N
phuong trinh cos ). y .7 , a >

A 2 1/
*Néu A)<\/, :>x<y:>Axmin=2x<Z — < N

(giai phuong trinh sin ).
Tinh hudng 13: Khi gip bai toan tim s diém dao dong voi bién do A < A thi lam
thé nao?

Gidi phap:

Néu dau A 1a nut hogc bung ma AB = n/4 thi s diém trén AB dao dong véi
bién d0 Ag < Apax dung bé“mg n (ctr mdi A/4 duong thflng ¢6 tung do A, va song song
vé6i truc hoanh cit do thi tai 1 diém).

A 4 A A 2z
4 4 a4 4

- &
i

I-.
Ao P /""

&
&

¥
&

P A ¢ 2
Chu y: Néu dau A la nit hodc bung ma AB = nz-i- AX thi so diém dao dong

voi bién d¢ trung gian Ag sé la n hogcn + 1.
Tinh hudng 14: Khi gip bai toan lién quan dén khoang thoi gian ngin nhat li d6 cia
diém bung thi lam thé nao?
Gidi phap:
Gia sir A 1a nit, B 1a bung gan A nhét va C 1 diém trung gian nam trong
khoang gitra A va B (AC =A/nva CB = A/m).
1) Khoang thoi gian hai lan lién tiép dé do 16n li do cua diém B bang bién d6 cua diém
C 1a 2T/m hoac 2T/n.
Néu AC = CB thi 2T/n = 2T/m = T/4.
Néu AC > CB thi 2T/n > T/4 > 2T/m.
Néu AC < CB thi 2T/n < T/4 < 2T/m.
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2) B va C chi cung bién do khi chiing qua vi tri can bang. Do do, khoang thoi gian hai
lan lién ti€p d€ B va C c6 cung li d¢ chinh 1a khoang thoi gian hai lan lién ti€p di qua vi
tri can bang va bang T/2.

A

A‘mm' -
o7 .
~
4, m 7 AN
, ~
’ RS
A e AN
Lz ¢ I L , N
’
n — m n p \
n ’ \
A v
> >
7
AN C B ;
\ T ’
A - ’
A '
.
. n S
N ’
e} ’
S L
\"-{_}”’

3.3. GIAO THOA SONG CO HQC
Tinh hudng 1: Khi gip bai toan lién quan dén diéu kién cuc dai cuc tiéu thi lam thé
nao?
Gidi phap:

Cuc dai 14 noi cac song két hop ting cuong 1dn nhau (hai song két hop cling
pha): Ap = k.2

Cuc tiéu 14 noi cac song két hop triét tiéu 13n nhau (hai song két hop ngugc
pha): Ap = (2k + 1)x.
*Hai nguon két hop ciing pha (hai ngudn dong bo)

27d,
Uy =, COS L => Uy, =y COS| &t ==

2rd,
u, =a, coswt = U,,, = a,, CoS| ot — 2

A gﬁ(d ) k27 :cucdai=d, —d, =kA
P T T (2m 1) mewe tidu = d, —d, =(m+0,5) 4

Trong trudong hop hai ngudn két hop cing pha, tai M 1a cyc dai khi hiéu duong
di bang mot sb nguyén lan budc séng va cuc tiéu khi hidu duong di bang mot s6 ban
nguyén lan budc song. Puong trung truc ciia AB 1a cyc dai.
*Hai ngudn két hop nguoc pha

27d,
u, = a, coswt = U,,, =a,,, Cos| wt — 7

2rd,
U, =a,C0S(@t +77) = Uy, =ay,, COS| wt+7— 2

k2r:cucdai=d, —d, =(k-0,5)1
N v oo

(2m+1) 7 : cue tiéu = d, —d, =m2a
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Trong truong hop hai nguén Kkét hop cung pha, tai M 1a cyc dai khi hiéu duong
di bang mot sb ban nguyén 1an bude song va cuc tiéu khi hiéu duong di bang mot s6
nguyén lan bude song. Puong trung truc cia AB 1a cyc tiéu.
*Hai ngudn két hop bat ki

27rd,
U, =a,cos(wt +ay ) => Uy, =a,, CoS| ot+a, — 2

2rd,
U, =a,cos(wt+a, )= U,, =a,, Cos| wt +a, - 2

2
:>A(p=(a2—al)+7”(dl—d2)
kzn:cucdqi:dl—dzzku@
T

Ap =
v ) 0 (al — )
(2m+1)7:cuwe tieu =d, —-d, =(m+0,5)4 M
Puong trung tryc cia AB khong phai 1a cuc dai hodc cuc tiéu. Cuc dai gilra

(Ag = 0) dich vé phia ngudn tré pha hon.

Chu y: Néu cho biét diém M thudc cwc dai thi Ap = K27 thudc cuc tiéu thiAp =
(2k + 1)z Tir do ta tim dwoc (dy — d3), (a2 — 1) theo k hodc m.
Tinh hudng 2. Khi gip bai toan lién quan dén cuc dai cuc tiéu gan duong trung truc
nhat thi lam thé nao?
Giai phap:

Khi hai ngudn két hop cing pha, duong trung tryc 13 cuc dai gitra (Ap = 0). Khi hai
ngudn két hop 1éch pha thi cyc dai gitta 1éch vé phia ngudn tré pha hon.
*Pé tim cyc dai gan duong trung tryc nhit cho

a—a, 2

A¢):27”(d1—d2)+(a2 —al)z%.2X+(a2—al)=O:>X=

4
o= d} >+ dg
; p=

*Pé tim cuc tiéu gan dudng trung truc nhét:

NO‘F

néu a, —a, >0 thicho Ag0=2—ﬂ-(dl—d2)+(a2_al):ﬁ:)(:_al_a2+”_/1
A — A

néu a, —a, <0thi cho A€0:2—ﬂ(dl—d2)+(0{2 —Oll)Z—ﬂ'DXZ—al_az_”.ﬂ,
A —— 4x

2%
Vi trén AB khoang cach ngén nhét gitta mot cuc dai va mot cuc tiéu 1a A/4 (xem thém
dang 2) nén -A/4 < X <A/4]
Chii y: Sau khi nhudn nhuyén, chiing ta cé thé rit ra quy trinh giai nhanh:




https://thi247.com/

Tir A(oz(az—al)+27”.2X=O

( ),1 x>0=>d, >d, :Nim vé phia nguén 2
=(x=(a,—a,)— s A .
b an Xx<0=d, <d,:Nam vé phia nguén 1

Tw ddy ta hiéu ré tai sao cuc dai gitta dich vé phia nguén ré pha hon!

; N 31 . .y .
Binh ludn: Neu chon Ap = x thi X= ) > T Vay deé tim cuc tiéu nam gan duong

trung triee nhat khi nao ldy -7 va khi ndo ldy +n?

Néu - <(0¢2 —al) <0 ((0{2 —0:1) 6 gia tri gan -7 hon) thi chon Ap = -7 (Pdy la
cuee tiéu nam gan dwong trung triec nhat).

Néu 0<(a,—a)<n ((a, —a,) c6 gid tri gan +7 hon) thi chon Ap = +7 (Pdy la

cuee tiéu nam gan deong trung triec nhat).
2 .
Chui ¥: Vi tri cuc dai giita: Ap = (az - al)+7ﬂ.2x =0. Neéu toan by hé vin dich

chuyén vé phia A mot doan b thi x = -b, con dich véphz’a B mot doan b thi x = +b.
Tinh huéng 3: Mubn kiém tra tai M 1a cuc dai hay cuc tiéu thi lam thé nao?
Giai phap :
Gia str pha ban dau cua nguén 1 va nguén 2 1an luot 14 oy VA op. Ta cin clt
. . 2 n \
vao do léch pha hai séng thanh phan Ap =(a, —a; )+ 77[(d1 —d, ). Thay hiéu dudng

Ap=k2r = cuc dai
di vao cong thic trén Lo
Ap=(2m-1)7 = cuc tiéu

Chu y: Bé xac dinh vi tri cdc cuc dai cyc tiéu ta doi chiéu vi tri ciia né so voi

cuc dai giira.

-dn 3n -2n - 0.2n y!! 1 3n 4n
. - - & & & * - £ a1 (1]
b2 T2 Pl T1 T1 Pl T2 b2

Thir tw cdc cuc dai: Ap = 027, £1.27, 2.2, #3.27...1an lwot la cuc dai
gitta, cyc dai bdc 1, cuc dai bdac 2, cyc dai bdc 3, ...

Thir tw cdc cuc tidu: Ap = #r, 131, #57, .lan lwot la cuc tiéu thir 1, cue tiéu
thir 2, cuee tieu thir 3, ...
Chu y.: Ta rut ra quy trinh gidi nhanh nhw sau:

*Hai nguén két hop cung pha thi thur tw cdc cuc dai cuc tiéu xdc dinh nhu sau:

d,-d, = 04 ; *#0,64; +4 ; +154; 421 ; +2,54;.
duong trung truc cuc tidu1 cuc dail cue tidu 2 cuc dai2 cuc i3

*Hai nguo”‘n két hop nguoc pha thi thir tw cdc cyc dai cyc tiéu xdac dinh nhu sau:
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d,-d, = 04 i +0,54; +1 ; *1,54; 24 ; £2,54;..
1 2 el == =

N — ~ — —~ —7
dudng trung trie e dail cuctiéul  cucdai2  cuctitu2  cycdai3

Tinh hu(‘)ng 4: Khi gép bai toan lién quan dén khoang cach gitta cuc dai, cuc tiéu trén
dudng ndi hai ngudn thi 1am thé nao?
Giai phap:

Trén AB cyc dai ing v6i bung séng, cuc tiéu ing véi nat song ding

khodng cdch hai cuc dai (cuc tiéu) lién tiép la 4 =batki l::i
= ) :
khodng cdch cuc dai dén cuc tiéu gan nhdt la " = bdt ki (2k- I)Z

Chay:
1) Khi hiéu dwong di thay doi mira burdc séng (twong vmg do léch pha thay déi mét goc
) thi’m.oAt diém tir cuc dai chuyén sang cuc tiéu va nguoc lai. )
2) Neu trong khodng gitta A va B ¢6 n day cuc dai thi né sé cat AB thanh n + 1, trong
a6 cé n — 1 doan ¢ giita bang nhau va déu bang A2. Goi x, y la chiéu dai hai doan gan

2 nguon. Ta cé: AB=x+(n—1)%+ y=>A4="

Tinh huéng 5: Khi gap bai toan tim s6 cuc dai, cuc tiéu giira hai diém thi 1am thé nao?
Gidi phap: i
Tu diéu kién cuc dai, cuc ti€u tim ra d; — d, theo k hodc m.
Tur dicu kién gidi han cta d; — d, tim ra s6 gia tri nguyén cua k hodc m. Do
chinh la so0 cuc dai, cuc ti€u.
a) Diéu kién cuc dai cwe tieu doi voi trweong hgp hai nguon két hop ciung pha, hai
nguon két hop nguwoc pha va hai nguon két hop bat ki lan lwot la:
cucdai:d, —d, =k cucdai:d,—d,=(k-05)1
0 R va
cuctiéy :d,—d, =(m+0,5)1 | cue tidu : d, —d, =mA
. 27
Cucdai: Ap :7(d1 —d,)+(a, —a)=k.2x

_azﬂ/

—d,—d,=ki+%
27

Cuc tiéu : A¢:27”(d1 —d,)+ (e, —a)=(2m-1) 7z

=d,~d,=(m-05)1+2 %,
2

Kinh nghiém: Véi truong hop hai nguon két hop cung pha hoac nguoc pha, dé
danh gla cue dai, cure tiéu ta cdan cir vao hiéu du"ong di bang mét s6 nguyén lan A hay
mot s6 ban nguyén lan A; con déi véi hai nguon két hop bat ki thi can cir vao do l1éch
pha bang mét sé nguyén lan 2 hay mét sé ban nguyén cia 27 (s6 1é 7).

b) Piéu kién gi6i han
Thuoc AB: —AB <d, —d, < AB
Thudc MN (M va N niam cung phia véi AB): MA-MB <d, —d, <NA-NB
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(Néu M hogc N triing v6i cac nguon thi “tranh” cc ngudn khong lay dau “=").
#S6 cuc dai, cuc tiéu trén khoang (hodc doan) AB

Hai ngudn két hop cung pha:
Sé’cu'cdqi:—AB<k/1<AB:>—%<k <%

S6" cuc tidu : —AB <(m-0,5) 4 < AB:—%<m—o,5<%

Hai nguén két hop nguoc pha:
86 cuc dai: —AB<(k—-0,5)1<AB :—%< k—0,5<%

Sé’czjctiéb:—AB<ml<AB:—%<m<%

Hai ngudn két hop bat ki:

Sé’cu'cd‘gu':—AB<k/1+u}L<AB:>—E<k+0{1_0(2 AB
2z A 2z
S0 cure tidu :—AB <(m—05) 4+ 5% 1 pg= 2B _(m_05)+ A% 4B
2z A 2z
%56 cuc dai, cuc tiéu trén doan MN
Hai ngudn két hop cung pha:
S6" cuc dai : MA—MB <kA < NA—NB = MA-MB <k< NA; NB
MA - MB NA—-NB

86" cuc tieu : MA-MB <(m-0,5)4 < NA—NB =< m-0,5<
Hai ngudn két hop ngugc pha:
86" cue dai: MA-MB <(k—0,5)1 < NA- NB:—%< k—0,5<w

86" cue tidu : MA—MB <mA < NA—NB:—%<m<w

Hai ngudn két hop bat ki:

Sé’cwcdai:—MA_MB kL% NA-NB
A 2z y
.., MA-MB —a, NA-NB
Sé cuc tzéu:—7<(m_o’5)+a12 % ;
z

Chay:
1) Mét s6 hoc sinh dp dung cong thirc gidi nhanh cho truwong hop hai nguon két hop

N, = Z{E}Ll
A

L
A 2

& dau? Vi cuc dai, cuc tiéu khong thé c6 tai A va B nén khi tinh ta phai “tranh ngu(;n
Do d6, céng thirc tinh Nog chi diing khi AB/A la s6 khong nguyén (néu nguyén thi sé

cling pha: thi dwoe két qud Nog = 5va Ny = 6! Cong thike nay sai
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cuc dai phdi trir bot di 2) va cong thirc cong thirc tinh New chi ding khi (AB/2 + 1/2) la
s6 khong nguyén (néu nguyén thi sé cuc tiéu phai trir bot di 2).
2) Dé ¢6 cong thire gidi nhanh ta phdi cdi tién nhw sau:

N, =2n+1
Phan tich AB/A=n + An (véi 0 < An <1) N - {Zn néu0<An<0,5
“|2n+2 néu0,5<An<1
3) Mot 56 hoc sinh dp dung cong thire gidi nhanh cho truong hop hai nguon két hop

N, -z{’ﬂ ‘1
A
-2

A 2

sai (7 ddau? Vi cuee dai, cuc tiéu khong thé cé tai A va B nen khi tinh ta phal “tranh
nguon ". Do do cong thire tinh Ny chi diing khi AB/A la s6 khong nguyén (néu nguyén
thi s6 cuc tiéu phdi trir b6t di 2) va cong thirc cong thirc tinh Neg chi ding khi (AB/A +
1/2) la s6 khéng nguyén (néu nguyén thi sé cwe dai phai trir bot di 2).

4) Pé c6 cong thire gidi nhanh ta phdi cdi tién nhw sau:

N, =2n+1
Phan tich AB/A =n + An (v6i 0 < An <1) N - {Zn néu0<An<0,5
“ |2n+2 néu0,5<An<1
CONG THUC TiM NHANH SO CUC PAI CUC TIEU
S6 cucdai:n, =2n+1
ng—1 néu0<An<0,5
ng+1 néu0,5<An<1

nguoc pha: thi duoc két qua Nt = 11 va Ny = 10! Cong thirc nay

Nguén KH ciing pha: AB _ n+Ang . e
A SO cuc tiéu :
S8 cuc tiéu:n, =2n+1
n,—1 néu0<An<0,5
n,+1 néu0,5<An<1

Nguén KH ngudc pha :E =n+Ans .
A S6 cuc dai:

Quy trinh gidi nhanh bai todn tong quét:
k _A¢A_(d1A_d2A)+(a2_a1) )
Ao o7 {Sé cue dai K, <k <kg

K =A¢B z(dls_dzs)+(az_a1
oo A 27

Chay: 1) Quy trinh giai nhanh co thé mé réng cho bai todn tim sé cuc dai cuc tiéu
nam giita hai diem M, N nam ciing phia so véi AB:

K :A(PM :(dlM _dZM)+(a2_a1) . .
M oon 2 27 {So cue dai K, <k <k,

Aoy _ (dyy —dyy) . (a,—cy) | S6 cuctiéu :k, <m-0,5<Kk,
2z yl 27

S6 cue tidu : k, <m—0,5<k,
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2) Néu diém M va N nam ngoai va ciung 1 phia véi AB thi ta ding cong thirc hinh hoc

dé xdc dinh MA, MB, NA, NB truéc sau dé ap dung quy trinh gidi nhanh.
Tinh huéng 6: Khi gap bai toan tim s6 cuc dai,
cuc tiéu trén dudng bao thi 1am thé nao?

Gidi phap:

Mbi duong cuc dai, cuc tiéu cit AB tai
mot diém thi s& cat duong bao quanh hai ngudn
tai hai diém.

S6 diém cuc dai cuc tiéu trén duong bao
quanh EF bang 2 1an sb diém trén EF (néu tai E
hodc F 1a mot trong cac diém d6 thi n6 chi cit
dudng bao tai 1 diém).

Tinh huéng 7: Khi gap bai toan lién quan dén vi tri cac cuc, dai cuc tiéu trén AB thi

lam thé nao?
Gidi phap:

Néu bai toan yéu cau xac dinh vi tri cuc dai cuc tiéu trén AB so vdi A thi ta

datd, =yvéld2 =AB—y. DOdé,dl—d2=2y—AB.
*V1 tri cac cuc dai:

Hai nguén KHCPha:d, —d, =k1 = y=%ki+%AB
Hainguén KHNPha:d, -d, =(k-0,5)A =y =%(k —0,5)A+%AB
Hainguén KH batki: Ap=(a, —0{1)+277T(d1 -d,)=k.27

1 1

Sy=—ki+=-AB+H "%,
2 2 4

*V1 tri cac cuc ti€u:

Hainguén KHCPha:d, -d, =(m-0,5)1 = y=%(m—0,5)/1+%AB

Hainguén KHNPha:d, -d, =mi = y=%mi+%AB
Hainguén KH bat ki: Ap=(a, —051)+277[(d1 -d,)=(2m-1)x
R

1 1
=—(m-0,5)A+-AB+——+=1
=Y 2(m ) +2 ’ Ar

(Ta chi xét truong hop -2n < oy - ap < 27).

Chii y: Chon trung diém O ciia AB lam géc toa do, chiéu dwong cia truc tir A sang

B. Goi x la toa dj cia M trén AB thi x = y — AB/2.
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A /—/%M {x>0<:>MEOB
)

| x< 0o Me OA

N 0
\%{ dZ —d;=2x

&Hai nguon két hop cing pha (O la cuc dai):

A

i |X|min _E
Cucdaie AB= x=k— a
|¢m=n5

e e e o L7 o - AB
[vdz nla sé nguyén lon nhdt thoa mdan n < 7)

A

K A |X|min=z
Cuc tiéu € AB = x=m—+z

Koy =15 +5
AB—OBZ]

vdi n la s6 nguyén lén nhdt thoa mann < 2

SHai ngu5n két hop nguoc pha (O la cuc tiéu):

chd‘aieAB:>x=ki+i
2 4 A A

[vdi n la s6” nguyén lén nhdt thoa man n < wj

N

o A
Cuctiéue ABB=x=m=—

1 A1 g o AB
vdi n la s6 nguyén lon nhdt thoa man n < ~

&Hai nguon két hop bat ki (cuc dai giita dich vé phia nguon tré pha hon mét doan JAX/

Ax>0:N&m vé phia nguén 2
Vi Ax=(at, — ty) 2 pranguon syl s %,
4z | Ax <0:Nam vé phia ngudn 1 2 477
|X|_ =A%, néu o, > a,
min 472.
1 -a, A a-a, .
Cuc daie AB= x=—ki+32 "%, X ==+ —21 néua,<a,
2 47r mn2 Az
A
Ko = Xy + 77
m min 2
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. ., OB —|X| .
[vé’i nla sé nguyén lon nhdt thoa man n < “osa 5|/1|"“” j
o 1 a —a. —
CmnwueAB:>x=—mﬂ+—L—i—£A
2 ¥
o, —a,—7T »
|X|min = %2’ neu al > aZ +7
Vs
A a-a,—-m, .
= |X| =—+—"——Anéug, <a,+7
min 2 472_
= 7%
max min 2
S o o OB - x| _
vdi n la s6 nguyén lon nhdt thoa man n < T/lmm

Tinh hu(“')ng 8: Khi gap bai toan lién quan dén vi tri cac cuc dai, cuc tiéu trén Bz L AB
thi 1am thé nao?
Gidi phap:
Cach 1:

Chi cac dudng hypebol & phia OB méi cit dudng Bz. Pudng cong gin O nhét
(xa B nhat) s& cat Bz tai diém Q xa B nhat (zna), duong cong xa O nhét (gan B nhat)
s& cit Bz tai diém P g?m B nhét (Zmin).

in_ 1 T

Hai diém M va N nam trén cing mot dudng nén hiéu duong di nhur nhau:
MA—MB =NA-NB < [z° + AB® -7 =2x
&Hai nguon két hop cing pha
*Cyc dai xa B nhét (gan O nhat) ing v6i xmin = M2 nén: N2> + AB> —z=1
*Cyc dai gan B nhit (xa O nhat) ing v&i Xmax = NA/2 nén: v/z° + AB® —z=nl

(voi n 1a s6 nguyén 16n nhat thoa man n < m)

*Cuc tiéu xa B nhét (gén (@) nhét) ung voi Xmin = A4 nén: «/ 22+ AB? —z=0,54
*Cyc tiéu gan B nhét (xa O nhét) (mg voi X pax = NA/2 + A/4 nén:




https://thi247.com/

\Jz? + AB? —z=n/1+§

i A £ OB — X
(voin 1a s6 nguyén 16n nhat thoa man n < 5L 5/1’“'” )

s Hai nguf”)n két hop nguwoc pha

*Cuyc dai xa B nhét (gﬁn O nhit) ung voi Xmin = M4 nén: +/ 722+ AB? —z=0,51
*Cyc dai gan B nhit (xa O nhat) ing v6i Xmax = NA/2 + A/4 nén:

A
\Z% + AB? —z=n/I+E
. . OB -x;
(v6i n 1a sO nguyén 16n nhat théa man n < T/?,mm)
*Cyc tiéu xa B nhit (gdn O nhit) tmg v&i Xmin = A2 nén: Nz + AB? —z=1
*Cyc tiéu gan B nhét (xa O nhat) (mg voi Xmax = NA/2 Nén: \/z? + AB? —z=ni

B,
0,54 "

(v&in 12 s6 nguyén 16n nhat théa man n <
&Hai nguon két hop bat ki

Biéu kién cuc dai : Ap =(a, —011)+277r(d1 -d,)=k2zr =d,—d, theo k

Diéu kién cuc tiéu : Ap =(a, —0(1)+27ﬂ(dl -d,)=(2m+1)7z = d, -d, theom

Diéu kién thuéc OB (trit Bva 0):0<d, —d, < AB= {:]::kmm:l; kmma;ax
Gén B nhdt (xa O nhdt) : x> + AB? —x = (d, - d,) _
Xa B nhdt (gén O nhat) : X2 + AB? —x=(d, ~d,) _
Céach 2: D6 léch pha cua hai song két hop:
A =(a, —a1)+27”(d1—d2)
Taio:Ap, =(a, —a1)+277[(oo—oo)=(a2 -a)
27 AB

Tai B: Ap, =(a, —al)+277[(AB—O)=(a2 —a,)+ 2

#Cuyc dai thugc Bz thoa man: Ap, <Ap=K.27 <Ap; =K, <k <K, :

min —

+ Cuc dai gan B nhét thi Ag = Kyin.27, hay (2, — ) +277T(\/ AB? + 2% — Z) =K -2

27

ax

+ Cuc dai xa B nhét thi A@ = Kmax.2T, hay (o, — al)+27ﬂ(\/ AB? + 2% — Z) =K.,
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#Cuec tiéu thudc Bz thoa min:
Ag, <Ag0=(2m+l)7r<A¢)B =>mg,,<ms<m,.:

min —

+ Cyc tiéu gan B nhat thi Ap = (2Mpi, + 1)7, hay
(e, —0[1)+277[(\/ABZ +2% — z) =(2m,, +1)7

+ Cyc dai xa B nhit thi Ap = (2Mpa + 1)7, hay JAB + 22
(e, —0{1)+277T(x/AB2 +2° - z) =(2m,, +1)7

Tinh hudng 9: KN gip bai toan lién quan dén vj tri

! . A B
cac cuc dai, cuc tiéu trén x’x || AB thi lam thé nao?
Gidi phap:
Tur didu kién cuc dai, cuc tiéu = (d; — d,) theo k x
e U KI¢ L : L u (ds 2) c A AL
odc m. ;
2 ;,
MA = IA2+IM2:\/(%+ZJ +0C? / '
A T =B

2
MB =+/IB? + IM? :\/(%—z] +0C?

Hai diém M va N nim trén cung mot duong nén hig¢u v
duong di nhu nhau: v

2 2
MA-MB=NA-NB < \/(%4— Z) +0C? —\/(%—Zj +0C? =2x

&Hai nguon két hgp ciing pha
*Cyc dai gan C nhat (gan O nhét) img vi Xmin = A/2 nén:

2 2
\/(%4—2) +0C? —\/(%—zj +0C% =21

*Cuyc dai xa C nhat (xa O nhét) ung voi Xmax = NA/2 nén:

2 2
J@Hj +ocz_J(§_z) OC? —ni

°)
0,54
*Cyc tiéu gan C nhét (gan O nhét) tng v6i X min = A/4 nén:

2 2
28] voc - [ 22 2] voct <o

*Cuyec tiéu xa C nhat (xa O nhit) ung voi Xmax = NA/2 + A4 nén:

(v&in 12 s6 nguyén 16n nhat théa man n <
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2 2
(EJFZJ +0C? - (E—z) +0C? =n/1+i
2 2 2

. . OB —x
(v6in 1a sO nguyén 16n nhat thoa mén n < 0 5/1”“” )
& Hai ngu(‘A)n Kkét hgp ngugce pha
*Cuc dai gan C nhat (gan O nhat) img voi Xmin = A/4 nén;

2 2
\/{%1%) +OC2—\/(%—ZJ +0C? =0,54

*Cyc dai xa C nhét (xa O nhét) tng voi Xmax = NA/2 + A/4 nén:

2 2
AB 2] voc? - [[2B_ ;) voc?—nasl
2 2 2

. . OB -
(v6i n 1a s0 nguyén 16n nhat théa man n < 0 5/1’“'” )

*Cyec tiéu gan C nhét (gan O nhét) tng v6i X min = A/2 Nén:

2 2
J@Hj +ocz_J(§_z] L OC? 2

*Cuyec tiéu xa C nhat (xa O nhit) ung vai Xmax = NA/2 nén:

2 2
J@Hj +ocz_J(§_zj LOC? —ni

(V6i n 14 sb nguyén 16n nhét thoa man n < m)

Tinh huéng 10: Khi gap bai toan lién quan dén i tri cac cuc dai, cuc tiéu trén duong
tron duong kinh AB thi 1am thé nao?

Giai phap:

*Piém M thudc cuc dai khi:

MA-MB =kA < a—~/AB? —a? =kA M JAB? — &

(Néu 2 ngudn KH cung pha)
MA—MBz(k—O,S)/l a

[}
|
[}
A | B
<a-+VAB*-a’ =(k-0,5)4 0
i
[}
1

(Néu 2 ngudén KH ngudc pha)
o —a, yi
2z

o a-+AB —a? =kA+ 2“2,1

(Neu 2 ngudon KH bat k 1)

MA—-MB =kA +
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*Piém M thudc cuc tiéu khi:

MA-MB=(m-0,5)1 < a-+/AB*-a’ =(m-0,5)1
(Né’u 2 nguon KH ciing pha) \
MA-MB=ml < a--/AB*-a’> =mi

(Néu 2 ngudén KH ngudc pha) v

MA-MB =2+ 557 ) o q (B -l =i BT
T T

(Né’u 2ngudn KH bat k i)
Loi khuyén: Trong cdc dé thi lién quan dén hai nguon két ho’p cung pha, thuong

hay lién quan dén cuc dai, cwc tiéu gan dwong trung triee nhdt hodc gan cdc nguon
nhat. Vi vdy, ta nén nhé nhiing két qua quan trong sau day: M la cyee dai

*nam gan trung trc nhat, néu nam vé phia A thi MA — MB = -4 néu nam vé phia B thi
MA - MB = 4.
*nam gan A nhat thi MA — MB = -nA va nam gan B nhat thi MA — MB = n/.
OB AB
054 A4
Tinh huéng 11: Khi gép cac bai toan lién quan dén vi tri cac cuc dai, cuc tiéu trén
dudng tron tim A béan kinh AB thi 1am thé nao?
Gidi phap:
Ta théy MA = AB = R, tir diu kién cuc dai cuc tiéu
cua M sé tim dugc MB theo R.
Theo dinh 1y ham s6 cosin:
AM? + AB? — MB? MB?

Véi n la s6 nguyén 1ém nhat théa man n <

cosa = =1-—;
2AM.AB 2R
AH = AMcosa
= .
MH = AM sinx

Chit y: Diém trén dwong tron tam A bdn kinh AB cach dwong thang AB gan
nhdt thi phai nam vé phia B va xa nhat thi phdi nam vé phia A.
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Tinh hudng 12: Khi gip bai todn hai van cing loai di qua hai diém thi lam thé nao?
Gidi phap:

Gia sir hai van cung loai bac k va bac k + b di qua hai diém M va M’ thi
{MS1 -MS, =kA4

S A=?=v=Af
M'S,-M'S, =(k+2)4

=k.27:Mla cuc dai

2r
Apy =(o, —ey)+=~(d, ~d S
o = (e =) +=(d, 2){E(zk+1)ﬂ:M1acuctiéu

Tinh hudng 13: Khi gip bai toan giao thoa véi 3 ngudn két hop thi lam thé nao?
Giai phap:
Goi A1, A, va Az lan luot 1a bién do cua cac song két hop up,
Uom Va Usgy do ba nguén gui dén M.

Néu ugpm, Usy VA Usy cung pha thi bién do téng hop tai M 1a \ o
A=A +A,+A;. W

Néu uiy, Usm cung pha va nguoc pha véi ugy thi bién

do tonghop tai M1a A = A; + A, - As.
Tinh hudng 14: Khi gip bai toan lién quan dén phuong trinh song tong hop thi lam thé

S i

nao?

Giai phap:

a) Hai nguon cung bién do:
Up = acos(a)t + a2)

)
)

u,, =2acos a2_a1+7rd1_d2 cos a)t+a2+a1—7zd1+d2
M 2 A 2

a,—a d —-d
=2acos| 22— + 712
2
Van tbc dao dong tai M la dao ham cua uy theo t:

v, = —.2acos a2—a1+”d1—d2 sin a)t+0[2+0[1—7ral1+al2
2 A 2 A

{uA :acos(a)t+a1)

A

= acos(a)t +a -

=S Uy =Ujy T Uy,

= acos(wt +a, -

Bién d¢ dao dong tong hop tai M: A,,
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S u, = A, cos(ot+a,)
b) Hai nguon khac bién dg:
u, = A, cos(ot +a,)

27d
uleAlcos(a)t+al— zlj

o nd = Uy = Uy, + Uy, = Acos (ot +¢)
u2M=A2COS(a)t+a2— 7;2j

A=\/A12+A22+2A1A2cosAgo; A(p:az—al+27”(dl—d2)
. 2zd . 2zd
Alsm(al— i 1j+Azsm(a2— i 2)
2rd 2zd
A&cos(al ) 1j+ Azcos(a2 ) 2)

tangp =

Chay:
1) Pé so so sanh trang thai dao dong cia diém M véi nguon thi ta viét phwong trinh
dao dong tong hop tai M vé dang chinh tic uy = Aycos(at + ¢).

2) Néu bai todn chi yéu cau tinh bién dé tong hop tai M ta nén ding céng thirc:

Ap=k2r= A=A +A
Ap=(2k+1)z= A=|A - A,

A=A+ A+ 2 cOS A A(pz(2k+1)%:> A=A +A

Tinh hudng 15: Khi gip bai toan lién quan dén 1i 46, van tbc cac diém nam AB thi lam

thé nao?

2
A¢=(a2—a1)+7ﬂ(dl—d2)

Gidi phap:
Néu hai diém M va N nam trén doan AB thi d; + d, = AB nén tir cac cong thirc:

Uy =20Lcos(0[2 ;al +7rd1 ;d2jcos(a)t+ % ;al —7rd1 ;dZJ va

v, = —.2acos az_a1+ﬂd1_d2 sin a)t+0[2+0(1—erlJral2
2 A 2 A

cos| @2 =% 4 % — 0o ) oo @ — 27Xy
2 A 2 A

cos| %2 =% 4 7 O ~Can : o
2 A 2 A

v,, u
Tasuyra: M =—M =
VN uN
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X
M B{x>0<::>MEOB
0 ) lx<0oeoMe 0A

A
s )
1 d2 dl—dg=2x

Tinh hudng 16: Khi gip bai toan lién quan dén tim sé diém dao dong véi bién do

/n:b

trung gian trén khoang AB thi 1am thé nao?
Gidi phap:
*Pé tim s6 diém dao dong v6i bién do trung gian Ag thi tir:

A=A+ AZ +2A A, cosAg tim ra Ag theo sb nguyén k, 16i thay vao
2 2
Ap=a, - +7(dl —d,) détimrad; —d, theo k.

*Sau d6 thay vao diéu kién —AB<d; —d, < AB (néu tim s6 diém trén AB) hoic
MA-MB<d,—d, <NA-NB (néu tim s6 diém trén MN) s& tim dugc s6 gia tri
nguyén cua k.

Chay:
1) Trong truong hop hai nguon két hop ciing pha hodc ngiroc pha ma AB = nA/4 thi sé
diém dao dong voi bién do Ao (0 < Ag < Anax = A1 + Ay) trén AB dung bd“ng n.

N 0251 B A w0253 E
[«
j\j2 1 1 e ] 1 1 A2y ' ' ' 9] ' ' | [ 1
S a«v ﬂt» — e — e R pp— R e e e o e B -
o1 ,f\ Vo | i . . | P
\'/ \b =t i. \!.f\ Ly By = 3 T, . "v\ ’y \\/\ l'}r/\ ‘w v\ ‘\VN ‘w ‘V‘
1 2 3 4 5 & 7 1 2 3 4 5 [3 7 3 9 10 11 12

2) Trong truong hop hai nguon két hop cing pha hodc hai nguon két hop nguwoc pha,
diém M nam trén OB, cach O la x (hay d; — d, = 2x), ¢6 bién do A’ + A2 thi hai
song két hop giri dén M dao dong vuéng pha nhau nén Ap = 72 + krhay

2w A

T A
Ap=—o-(d,—d,)=—+kr=>x=—+k—
p=y G-ty ) =5k 8 4

27 r A A min
Ap=rn+—(d,—d,)=—+kr=>X=——+k—
p=rt(d-d,) = rka 8 "2

A /—/% {x>0<:>MEOB
I O ) lx<o<oMe 0A

Y d2 —d;=2x

Tinh hudng 17: Khi gip bai toan lién quan dén trang thai cac diém nim trén AB thi

lam thé nao?
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Giai phap:

Xét cac diém ndm trén AB, cic cuc dai twong tng v6i cac bung song dimg (bién do
tai bung Amax = A1 + Ay), cac cuc tiéu twong ung voi cac nut song dung.

Diém M thudc AB, cach nit gin nhét va cach bung gan nhit 1an luot 13 x va y thi

. . . 27X 2

bién d6 dao dong tai M 1a: Ay = A, sm% = A cos%y :

Céc diém thuoc AB c6 cing bién do Ao ma cach déu nhau nhirng khoang Ax thi
tuong ty nhu truong hop song dung ta phai co: Ag = Amax/ J2 vaAx = /4.

Chay:
1) Truong hop hai nguon két hop cing pha thi tong sé cuwc dai trén khodng AB duwoc

B
xdc dinh tir —7 <k < 7 Cdc cyc dai nay chia lam hai nhom: mot nhom cung pha

voi O va mgt nhom nguoc pha voi O.

Néu AB/A la s6 khéng nguyén thi cwc dai tai O khéng cing pha khéng ngwoc pha
Voi cdc nguon nén trén AB ciing khéng cé cue dai ndo cing pha hodc nguwoc pha voi
cdc nguon.

Néu AB/A la mét s6 nguyén chan (AB = 2nA) thi cwc dai tai O cing pha. Néu AB/A
la mét s6 nguyén lé (AB = (2n + 1)) thi cuc dai tai O nguwoc pha.

2n - 1 cue dai (cd O) cung pha vdi nguon
AO=ndltrit Ava Beg | L ¥ 01 (4 0) cing phavding
2n cuc dai nguoc pha vl nguon

2n + 1 cuc dai (cd O) nguoc pha vdi ngudn

AO=(n+0,5) trit’AvdBcé{

2n cue dai cung pha vdi nguon

S6 cuc dai cung pha voi ngué‘n [uén luén it hon s6 cuc dai nguoc pha voi ngu(;n la 1.
2) Truong hop hai nguo”‘n két hop bat ki trudce tién xac dinh vi tri cue dai giita. Néu cuc
dai giita cach nguon A moét s6 nguyén lan bude séng thi cue dai gitta dao déng ciing
pha véi nguon A, con bang mét sé ban nguyén lan buede séng thi nguoe pha.

Tinh hudng 18: Khi gip bai toan lién quan dén

trang thai cac diém nam trén dudng trung truc M

ctia AB thi lam thé nao? d d

Gidi phap:

Xét truong hop hai ngudn két hop cung pha: S, o] S,
u, =u, = acos wt
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U, = aCOS(a)t—@j
M 1

=
u —E:'lCOS(a)t——2 d]
2M ﬂ,

27d
=u,, =U,, +U,, =2acos wt_T

D¢ Iéch pha ctia M so v6i cac nguon:

=k.27(cung pha)=d =kA
27d |_ (2k +1)7(ngugc pha)=d =(k+0,5)4

A(l’M/s12 ZT

= (2k +1)%(Vu€)ng pha) =d= (2k +1)%

Diéu kién cua d: d 281—282: k=k,Kky,...

Sau khi tim dwoc d thi tinh duge: MO =,/d? — 8102

Chay: c
1) Pé tim sé diém trén doan OC vio diéu kién 4 M 4
OA<d <CA=+OA? +0C?
, . s . \ A O

2) Dé tim so diem trén doan CD nam veé hai phia cia

\ r D
AB, ta tinh trén hai nita CO va OD roi cong lai (néu
tai O la mét diém thi khong tinh 2 lan).

2

3) D¢ léch pha dao dong ciia M so voi O la Agy, o = %(d —AO).
*M dao dong cung pha voi O khi Apuwio =k2z7=d -AO=ki=d_ ,,-AO0O=1

*M dao dong nguroc pha voi O khi Apyio = (2k + 1)z
=d-A0=(k+0,5)A=d,;,, —~AO=0,51

min

*M dao dong nguoc pha voi O khi Apyo = (2k + 1) 72

-AO=0,251

min

:>d—AO=(2k+1)%:>d

4.4. SONG AM
Tinh hudng 1: Khi gip bai toan lién quan dén sy truyén am thi lam thé nao?
Giai phap:
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*Thoi gian truyén 4m trong moi truong 1 va moi

truong 2 1an luot 13 (v, < v4): i
| vy
t=— T T
A R, U O
t :|_ 2 Vl
2 v,

. . . 2l
*Goi t 1a thoi gian tir lic phat am cho dén lic nghe dugc am phan xa thi t =—
\"

- >

I

Chii y: Toc dg am phu thudc vao nhiét dé moi truong tudn theo ham bdc nhat:

_V
v, =V, +aT, A=
=
v, =V, +al, ﬂz_vz
f
Tinh hudng 2: Khi gip bai toan lién quan dén cudng M

d6 am, mirc cuwong do am thi lam thé nao?
Giai phap:
Cudng d6 4m | (Pon vi W/m?) tai mot diém 1a
nang lugng giri qua mot don vi dién tich dat vudng goc véi phuong truyén am tai diém
d6 trong mot don vi thoi gian:
A A P

TSt dxrdt dar’

2
I
Cuong d6 am ti 1& véi binh phuong bién do am: | = yA> = |—2 = (%}
1

. I . .
Mirc cuong d6 4&m L dugce dinh nghia la L(B) = IgI—, véi I cuong do am tai

(o]
diém dang xét va I 1a cuong do 4m chuan (1o = 10™* W/m? tng v6i tan s £= 1000
Hz). Bon vi cia L 1a ben (B) va déxiben 1dB = 0,1B.
Chay:
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1) Néu lién quan dén cwong dé dm va mirc cwong do dm ta si dung cong thirc
I A ’ \ A A \ N .

L(B) = Ig|—<:> | = |0.10L(B). Thyc tée, mirc cuong do am thuong do bang don vi dB
0

nén ta doi vé don vi Ben dé tinh todn thudn loi.

2) Khi cuong dé dam tang 10" lan, dé to ting n lan va mite cwong dé dm ting thém n

(B): 1'=10"l = L'=L+n(B)

A . n A , A N A A \ . ’ N A A LR I
3) Néu lién quan dén ti so cuong do dm va hiéu mirc cuong do am thi twe L( B) = |g|—
0

L,(B)
11,2040 o 12 1107 jpuese
l, 1,104
4) Cuwong do dm ti 1é v6i cong sudt nguon dm va ti 1é véi s6 nguon am giong nhau.:
1 —10%0®)-LB) _ P _m R _n
Il Pl nl PO nl

5) Néu lién quan dén mirc cuong dé am tong hop ta xudt phat tir
| =1,.10"%
1, =15.00%(®) =t 51 104 = 1 (104®) 41047 ) = 20%) =104 +20%(*)
I, =1,10"

Tinh huéng 3: Khi gip bai toan lién quan dén phan bd nang lugng 4m khi truyén di thi
lam thé nao?
Giai phéap:

Gia sir ngudn am diém phat cong suét P tir diém O,
phan bd déu theo moi hudng. M
*Néu bo qua sy hdp thy am va phan xa 4m cia moi

truong thi cuong do am tai mot diém M cach O mot

khoangrla | = .
8 4rr?

*Néu ctr truyén di 1 m ning lwong 4m giam a% so véi nang heong ldc dau thi cudng

P(100% —r.a%)

2 .

d6 am tai mot diém M cach O mot khoangrla | = p
r
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*Néu clr truyén di 1 m ning lugng 4m giam a% so v&i nang lwong 1 m ngay trude do

P(100% —a%)'

thi cuong d6 4m tai mot diém M cach O mot khoang r1a | = s
wr

Chay:
1) Néu b6 qua sw hdp thu dm ciia méi truong thi cong sudt

tai O bang cong sudt trén cac mdt cau co tam O: Po = Py

R
=Pg =P = 4a’l = 421°1,.10".
Thoi gian dm di tir A dén B: t = AB/v.
Néng lwong dm nam gitta hai mat cau bdan kinh OA,
OB: 4A =P.t = P.AB/v.
2 2
. ; r r
2) Néu cho L dé tinh | ta lam nhu sau: 1y = (—A] I, = (—A] l,.10% .
g g
2
£ 2, \ W L IB ry Ly-L
3) Néeu cho Ly dé tinh Lg ta lam nhu sau: | = > = 1,100 => == = | =10"=".
4rr A \Ig

4) CAc bai toan trén ¢ trén thi P khéng doi va déu xuat phat tir cong thirc chung:

2 2
l=uit=—" 110t =l A [ R gout
4rr L (A r,

5) Néu nguon dm duwoc cdu tgo tir n nguon &m giong nhau mai nguon cé cdng sudat Py

thi cong sudt ca nguon P = nPq. Ap dung tirong tir nhu trén ta sé c6 dang todn maéi:

|=1,20" = - "

4rr? B 4rr? — 10"t :n_'(L)z
'Z 1 10" = P n'p, nir'
0

4rr'? - 4rr'?
6) Trén mor duong thang c6 bon diém theo ding thir tir 12 O, A, M va B. Néu AM =

NMB hay ry —ra = n(rg — v ) = (n + 1)ry = nrg + ra. Néu nguon dm diém dat tai O,

=1,.10" = r =107,

xuat phéat tr cong thirc | = P 5 . Thay cong thic nay
4rr rl,

Vao (N + 1)ry = nrg + ra sé duoc |(n+1).10°° =n.10%% +107%| .

Néu M I trung diém cia AB thi n = 1 nén [2.10°%% =105 4+107°%"»
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B
m
o A I ﬁ
[ —

T

050
0 sé

Kinh nghiém gidi nhanh: Néu cé hé thirc Xry = Yry +2r, ta thay r boi 1
duge: X107 =y 107%°% 4 2,107%°%
7) Néu diém O nam giita A va B va M la trung diém cua AB thi 2ry = ra - rg (néu r >
rg hay La < Lg) hogc 2ryy =rg—rp (néu ra<rghayLa>Lsg).

B
I
"
A 0 M B

—_—
ra

Tinh hudng 4: Khi gip bai toan lién quan dén mién nghe dugc thi 1am thé nao?
Giai phap:

Nguwéng nghe cia 4m 1a cudng d6 4m nho nhat cia mot 4m dé co thé gy ra
cam giac am do.

Newéng dau 1a cudng d6 ciia mot 4m 16n nhat ma con gy ra cam giac am.
Luac do6 c6 cam giac dau don trong tai.

Mién nghe drgc 13 mién nim trong pham vi tir ngudng nghe dén ngudng dau.

P <r< P

Arl Arl .,

<l

Iminglz 2 — 'max

4rxr
Tinh huéng 5: Khi gip bai toan lién quan dén ngudn nhac am thi lam thé nao?
Giai phap:
Giai thich sy tao thanh 4m do ddy dao dong: khi trén day xuét hién song dimg
¢6 nhimng chd soi day dao dong voi bién do cuc dai (bung song), day khong khi xung
quanh n6 mot cach tuan hoan va do d6 phat ra mot song 4m twong ddi manh c6 cing

tan sO dao dong ctia day.

ok ok ol kY (voik=1:2: 30,
2 " 2f 2l

A A A 5 \ \' A A \
Tan s6 am co ban la f; =§, hoa 4m bac 1 1a

v v Miéng sao
f2=2.§=2f1,hoaémbéc2lé f3 =3.§=3f1,... Luéng’—‘c—
khi —*‘
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Giai thich sy tao thanh &m do cgt khong khi dao dong: Khi song am (séng doc)
truyén qua khong khi trong mot 6ng, chung phan xa nguoc lai ¢ mdi dau va di tro lai

qua dng (s phan xa ndy van xay ra ngay ca khi dau dé ho). Khi chiéu dai cua éng phu
A SN A 1\ £ L 1en
hop véi budc song cua song am (I = kE, hoac I=| k+ > E) thi trong Ong xuat hién

song dung.

Chuy:

1) Néu ding am thoa dé kich thich dao dong mét cét khi (chiéu cao cot A
khi cé thé thay d6i bang cdch thay déi muwc nwéce), khi cé song dirng
trong cot khi thi dau B luén luén la nit, con dau A cé thé nit hodc

bung. B

Néu dau A la bung thi am nghe dwoc la to nhat va I=(2n—1)%

=1, = 4
min 4 '
A P \ , A \ ” s \ ﬂ’ /1
Neéu dau A la nut thi dm nghe dwoc la nho nhatva | =n— =1, =—.
2 2
2) Néu hai lan thi nghiém lién tiép nghe dwoc ém to nhat hodc nghe dwoc dm nhé nhat
A
thi Ezl2 -1 :>/1=2(|2 —Il).

Néu lan thi nghiém dau nghe dwoc dm to nhat lan thi nghiém tiép theo nghe
. A
dwoc am nghe dwoc dm nho nhat thi 1 -1, =A=4(l,-1,).

Toc dg truyén am: v = Af
3) Néu éng khi mot dau bit kin, mét dau d@é hé ma nghe dwoc dm to nhat thi dau bit kin
la nit va dau dé hé la bung:
\Y

I=(2n +1)%=(2n +1)%:> f=(2n +1)%:> fo =0

Néu ong khi @é hé hai dau ma nghe dwoc am to nhat thi hai dau la bung hai
\"

bung: 1=k % kLo f =k L mf =V
2~ %t 2 2
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