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Tuyen S_[_nh_gfﬁlT BAI TAP VE SONG DUNG

Bai 1: Trén mot soi day dan hdi AB dai 25cm dang c6 song dirng, ngudi ta thy co 6
diém nit ké ca hai ddu A va B. Hoi c6 bao nhiéu diém trén day dao dong cung bién do,
cung pha v6i diém M cach A lecm?

A. 10 diém B.9 C. 6 diém D. 5 diém

Giai

I=k%————> 25:5% ----- > =10 cm

Biéu thirc cua song tai A 13
Ua = acosomt
Xét diém M trén AB: AM =d (1<d <25)

Biéu thirc séng téng hoi tai M
Uy = 2asin% cos(wmt +%).

Khid = 1cm: bién do ay = 2asin%: 2asin21L61: 2asin%

Céc diém dao dongs cung bién do va cung pha voi M

sin?™ =sin”
2 5
----- > % = T4 2kn >y = 1410k 1Sdy= 1+ 10k 25> 0<ky <2: €63
diém
2md _ 4r _ — C AA
- T = + 2kg------ >d, =4+ 10k, 1<d; =4+ 10k, <25---->0<k,<2:¢c03
diém

Nhw vy ngoai diém M con 5 diém dao dong cung bién df, cing pha véi diém M.
dap an D
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Pé tim biéu thirc song tong hop tai M ta 1am nhu sau. Biéu thtc ctia song tai A 13
Ua = acosomt

Biéu thtrc song truyén tir A t6i B
Ug = acos(mt - %) = acos(wt - km).vil= k%
Song phan xa tai B ugpx = - acos(ot - k).

Song tir A, B truyén t6iM  uam = acos(mt - %)

Ugm = - acos[mt — knt —w] =

- acos(mt — 2kzn +%) = - acos(mt +%)

Um = Uam + Ugw = acos(ot - %) - acos(mt +%) = -2asinmt sin% = 2asin%

cos(wt + %)

Uy = 2asin% cos(wmt +%).

C6 thé gia nhanh theo cach sau;
Theo bai ra ta thay song dimg c6 5 b6 song. Cac diém trén soi day thudc cing mot bo
song dao dong cung pha vdinhau, Cac diém trén soi day thudc hai bo song lién ké dao
dong nguge pha véi nhauy, O mdi bo song ¢ hai diém (khong phai 13 bung song) d6i
xtrng nhau qua bung séng ¢6 cung bién do
Piém M cach A'lem < A/4 = 2,5cm: khong phai 1a bung song, thudc bé song thir nhat;
nén & bé soéng nay co'1 diém ; cac bo song thu 3, thr 5 ¢6 2x2 = 4 diém ; tong cong co
5 diém .Nhw viy ngoai diém M con 5 diém dao déng cung bién d9, cing pha véi
diém M.

dap an D
Bai 2. :Mot soi day dan hoi cing ngang, dang c6 song ding 6n dinh. Trén day A 1a mot
diém nt, B 1a mot diém bung gan A nhat, AB = 14 c¢m, goi C 13 mot diém trong khoang

AB c6 bién d6 bang mot nira bién d6 ciia B. Khoang cach AC 1a
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A.14/3 B.7 C.35 D.1.75

o ee A

Gia str biéu thie song tai ngudn O (cach A: OA = 1.) u = acosot

Xét diém C cach A: CA = d. Bién d¢ ctia song ding tai C ac = 2asin%

Péac=a (béng ntra bién do cua B 1a bung séng): sin% =0,5

————— >d= (% + K)A. Vi A = 4AB = 56cm. Piém C gan A nhit tng véik =0

d=AC =A/12 =56/12 = 14/3 cm.

dap an A

Bai 3: Mot soi ddy dan hdi cing ngangydang ¢6 song ding On dinh. Trén day, A 1 mot
diém nut, B 1a diém bung gﬁn A nhét véi AB = 18 cm, M 1a mot diém trén day cach B
mot khoang 12 cm. Biét ring trong mdt chu ky song, khoang thoi gian ma do 1on van
tbc dao dong cua phﬁn tir B nho hon van tdc cuc dai cua phﬁn tr M 1a 0,1s. Toc do

truyén song trén day 13

A. 3,2 m/s. B. 5,66m/s. C. 4,8 m/s. D. 2,4 m/s.
Giai: AB = %z 18CMm--——-> =72 cm
Biéu thirc cta song ding tai diém M cach nit A AM =d
2
Uw = 2acos(7+%)cos(oot - knt- %)
Khi AM = d = %

27 T T T /s
Uy = 2acos(=—=+=)cos(wt - km- =) = 2acos(=+ =)cos(wt - k- =
w = 220082+ 7 )eos(ot - kn- ) (5 +2)cos(ot - kn- 2)
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Um = - 2asin(% )cos(ot - Krt- %)

J3

Vp = 2aoa7sin(oat - kr- %) ------ > vy = an+/3sin(ot - kn- %) ------ >

VMmax = am+/3

ug = 2acos(wt - krm- %) ------ > vg = -2amsin(ot - k- %) ------ >

| 2awsin(wt - kr- %)I < aw+/3------- > | sin(wt - kr- %)I <312

| cos(ot - kn)| < ¥3/2 = cos% 2 _—]
Trong modt chu ki khoang thoi gian ma dd 16n

vén téc dao dong cua phﬁn tir B nho hon vén tdc

cuc dai cia phan td M 1at=2t;, =2x T/6 = T/3=0,1s
Do @6 T =0,3s -------- >

Tée d9 truyén séng v = % = 72/0,3 = 2400m/s = 2,4m/s
dap an D

Bai 4: Mot day dan hoi AB dau A dugc rung nhd mét dung cu dé tao thanh séng ding
trén day, biét Phuong/trinh dao dong tai dau A 13 ua= acos100xt. Quan sat song ding
trén soi day ta thay trén'ddy c6 nhitng diém khong phai 13 diém byung dao dong véi bién
d6 b (b=0) cach déu nhau va cach nhau khoang 1m. Gia trj ctia b va téc truyén song trén
soi day 1an luot 1a:

A.a+2;v.= 200m/s. B. a+/3; v =150m/s. C. a; v = 300m/s. D. a~/2 ; v =100m/s.

Giai:

Céc diém dao dong véi bién do b = 0 va b = 2a (tirc 1a khong phai 1a diém nit va diém
bung) cach déu nhau thi khoang cach giira hai diém bang A/4 = flm ---->) = 4m.

Do @6 v=Af=4.50 =200 (m/s) \
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Zaﬁ:aﬁ

Theo hinh v& ta thiy b= 5

(Bién do cua bung song la 2a)

dap an A

Bai 5 . Song ding xuat hién trén soi diy v6i tan s6 f=5Hz:Goi tht tir cac diém thudc
day 1an luot 12 O,M,N,P sao cho O 1a diém nat, P 13 diém bung song gﬁn O nhét (M,N
thudc doan OP) . Khoang thoi gian gitta 2 1an lién tiép dégia tri li d6 cta diém P bang
bién d§ dao dong cuia diém M,N lan luot 1a 1/20 va 1/15s. Biét khoang cach gitra 2 diém
M,N 14 0.2cm Budc song trén s¢i day la:

A. 5.6cm B. 4.8 cm C.1.2cm D. 2.4cm
Giai:
Chu ki cta dao dong T = 1/f= 0,2(s)

Theo bai ra ta co

1 1
tvv=—(1)==T
MM 20() 4
1 1
ton = —(5) = 1
NN 15() 3
17 1 1 1
_____ Stun==(=Z - 2)T=-—-_T=—"—"—
un = 2l 4) 24 120

van tdc truyén song

Vv = MN/tyn = 24cm/s
Dodé A = v.T =4,8cm.
dap an B
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Chi ¥ : Thoi gian khi li d§ ciia P bang bién d ciia M, N di tir M,N dén bién roi
quay lai thi tyw > tyy ma bai ra cho tyw < tan

Cau 6

Trén 1 day c6 song dimg,bé rong ctia bung song 1a 4a thi khoang cach gan nhit dao

dong véi bién do bang a 13 bao nhiéu (lamda) ?

Giai: Khoang cich gifta hai diém lién ké c6 bién dg a c6 thé 1a

2BM hoac 2MN

Phuong trinh séng dung tai M cach nit'N
mdt khoang d

u=2a cos(@ + Z) cos(awt — Z)
A2 2

2rd | 7w 2rd | 7 1
Ay =2acos(—+=)=a == >cos(—+=)==
M (=-+3) (=+3)=3
_____ > 2 7 T ks g = (ii 1 +E)x
A2 43 3 2 2
1 1 2+n A A
------- >di=(-=-=+ A ———-->d1= = + =
=055 T 12
1 1 1+n A A
------- >d,=(=-= + 2\ ——=--->dr = = + Ny =
=333 T3 %
Oymin =NM = 2> 2MN = 2
6 3
dZminzNM’zNMJrZMB:% ----- >MM’.=2MB=%-%=%
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Do d6 khoang cach ngin nhit giira hai diém dao dong véi bién do a 1a MM’ = % ;

hai diém nay thu¢c cung m¢t bo song

Giai thich Dé tim cac diém M dao dong véi bién do a ta giai phuong trinh:

2rd | 7w 2rd | 7w 1

Ay =2acos(—+=)=a--- >cos(—+=)==

M (=+3) (= +5)=3
dé tim cac gia tri cia d = NM hodc d = NM".

_____ 52 7T T k> d = (ii 21 +E)}L
A2 3 3 2 2

Phuong trinh trén c¢é hai ho nghiém. Ta tim cac nghiém duong nhd nhat dimin Va damin
bz?mg cach tim gia tri k nho nhat. V&i dypmin thi k = 2 nén thay kK = 2 + ny; voi domin thi k

= 1---->k = 1+ n, v6i ny N, 1a cac sd nguyén duong hoic bang 0

1 1  2+n A A

------- >di=(-=-=+ DA --—-->d; = 2= + ngs
! (3 2 2 ) 7%

1 1 1+n y) y)

_______ >d,=(= -= + 23\ >0, =& ¥+ =
2733 9 2) e NG ™

CAu 7: Trén mot soi diy cing ngang dang co song ding. Xét 3 diém A, B, C v6i B 1a
trung diém ctia doan AC. Biét diémbung A cach diém nit C gan nhat 10 cm. Khoang
thoi gian ngan nhat 1a gilia hai lan lién tiép dé diém A c6 li 46 bang bién d6 dao dong
ctia diém B 14 0,2 s. Toe d6 truyén song trén dy 1a:

A.0,5m/s. B. 0,4 m/s. C. 0,6 m/s. D. 1,0 m/s.

XS

Ta c6d budc song L =4 AC =40 cm

Giai:

Phuong trinh séng dung tai B cach nut C

mdt khoang d
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u=2a cos(@ + Z) cos(awt — Z)
A2 2

d =CB =5 cm. bién d¢ song tai B

10z

27d 7«
Ap = 2a cos(=——+=) = 2acos(——
B ( A 2) (40

+%) = 2a|cos(37”)| = a2

Khoang thdi gian ngan nhat dé hai 1an lién tiép diém A co li d6 bang a2 la T/4
T/4=0,2 (S) ------ >T=0,8(s)

Do d6 toc dd truyén séng trén day v = A/T = 40./0,8 = 50 cm/s = 0,5 mis.

Dap an A

CAu 8.:tao song dung trén mot soi day c6 dau B ¢6 dinh,ngudn song dao dong cé pt:

x = 2cos(ot+e)cm.budc song trén day 1a 30cm.goi M 1311 diém trén soi ddy dao dong

vGibién dd 2cm.hiy xac dinh khoang cach BM nho nhit:

A3,75cm B:lscm  C:2,5cm  D:12,5¢m

B C

Phuong trinh séng dirng tai M each nut B

mdt khoang d
u= 2acos(%+%) cos(at —%) voia=2cm, BM=d
Bién d6 dao dong tai M

2d 7« 2 1
am = |2aCOS—+_ |:a ______ > cos +5 =+
y & +3) (-+3) =52

2 7 \

7”%% =2 4 2kn > Gy = (D ko) 2 vad, = (%+ ko) .
2 7 5r 11 R 1
4+ =4+ 4+ JKIT----- = (= . = (= :
2 =22 4 o>ty = (S k) A VA e = (4 k)
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d = dnin 12x o 2,5cm.

dap an C
Cau 9: Mot soi day cang giita hai diém c6 dinh cich nhau 75cm. Ngudi ta tao song
dirng trén dy. Hai tdn sé gan nhau nhat cing tao ra song ding trén diy la 150Hz va
200Hz. Van tdc truyén song trén day d6 bang:

A. 75m/s B. 300m/s C. 225m/s D. 5m/s
Giai:
Piéu kién dé c6 song dimng trén day hai dau c6 dinh

| = n% voin 1a s6 bo song.A = %

Hai tdn s6 gin nhau nhét cing tao ra song ding trén day thi sd b6 song hon kém nhau

n,—-n =1

A _ v — —

l=nZ =n— ----- >nv = 2If=1,5f
2 2f

niv=215f; nv=215f (n,—ny)v=215(f-"f)--- >v=1550=75ml/s
dap an A
Céau 10: Mot soi day dan hoi dai- 152 m duoc treo lo lrng 1én mot can rung. Can rung
tao dao dong diéu hoa theo phuwong ngang véi tan so thay doi duge tir 100 Hz dén 125
Hz. Tc d6 truyén songtrén day 1a 8 m/s. Trong qua trinh thay d6i tin sb rung cua can,
c6 thé tao ra dugc bao nhiéu lan song ding trén day?
A. 8 lan. B. 7 lan. C. 15 lan. D. 14 lan.

Giais Do dau dudi tu do nén song dung trén day mét dau nat mot dau bung

---->I=(2k+1)% = (2k + 1) > f=@k+ 1)

100 §(2k+1)% <125 —mme- >295< k<37 - >30< k<37:

c6 8 gia tri ciia k. 8 1an.

Pap an A
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Cau 11: song dung trén soi ddy OB=120cm ,2 ddu ¢ dinh.ta thiy trén day c6 4 bo va
bién d§ dao dong cua bung la 1cm.tinh bién do6 dao dong tai diém M cach O 1a 65 cm.
A:Ocm B:0,5cm C:lcm D:0,3cm

Giai:
B | 0 /\/\/Pj\/\ B

Budc song A = OT =60 cm

Phuong trinh song ding tai M cach nut O
mdt khoang d

u= 2acos(%+%) cos(at —%) voia=0,5cm, OM=d=65cm

Bién d0 dao dong tai M

2md
am = | 2acos(7+%) =] cos( 50

27['65+£) |= | cos(£+£) |=0,5¢cm
2 6 2

CAu 12.:tao song dung trén mot soi diy c6 dau B ¢d dinh,ngudng song dao dong co pt:
X=2cos(ot+p)cm.budc song trén day 1a30cmigoi M 1a 1 diém trén soi diy dao dong
v4i bién dd S=2cm.hdy xac dinh khoang.cach BM nho nhat:

A3, 75cm B:lscm  C:2,5cm  D:12,5cm

- KO D,
C

Phuong trinh song dung tai M cach nut B

mdt khoang d
u= 2acos(%+%) cos(at —g) voia=2cm, BM=d
Bién d0 dao dong tai M

2rd 7« 2d 1
am = | 2acos(——+—=) |=a ------ Scos(Z2 Ly =42
M= | ( P 2)| ( - 2) 5
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Pap an C

Cau 13: Mot soi day cang giita hai diém cb dinh cach nhau 80cm. Hai song ¢o tan'sd
gan nhau lién tiép clng tao ra song dirng trén day la £,=70 Hz va f,=84/Hz. Tim tc do
truyén song trén day. Biét toc do truyén song trén day khong doi.

All2m/s B224m/s C269m/s D 18,7m/s

Giai:

Diéu kién dé c6 song dimg trén day hai dau cb dinh

|=n% voi n Ia 56 b6 s6ng.; 1= - —--> |=n% =n-t >0y =21f= 208f=

1,6f
Hai tan s6 gin nhau nhét clng tao ra’séng ding trén day thi s6 b6 song hon kém nhau
linp—n=1

nyv=106Ff; nyv=106Ff «(n,—n)v=16(f-f)------ >v=1,6(f, - f)
----- >v=1,6.14 = 22,4 mls.
dap an C
Cau 14. Mot soiday dan hdi cang ngang, dang c6 song ding on dinh. Khoang thoi gian
giita hai 1an lién tiép soi day dudi thang 13 0,1s toc do truyén song trén day 1a 3m/s
Khoang cach gitra hai diém gan nhau nhat trén soi diy dao dong cing pha va c6 bién do
dao dong bang mot nira bién d6 ciia bung song la:

A. 20cm B. 30cm C. 10cm D. 8 cm

Giai | @%@ PN
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T=201=0,2s

Buoc song

A=v.T=0,6m=60cm

Céc diém trong cting mot b6 song dao dong cung pha

Phuong trinh song dimg tai M cach nut N mot khoang d
2rd 7 Vg
u = 2acos(—— + —)cos(at — —
(= *35)cos(@t—)
2rd | 7w 2rd | 7w 1
Ay =2acos(—+=)=a--—-- >cos(—+=)==
M (=+3) (= +3)=3

1 1 Kk

_____ > T+% = i% + km---—-> d = (ig " +E)7u

——————— >d; = 1 % +g)7» -===->U1pmin = '% 21 "'l)l ===-> Oypin = %
------- >dp= (5 - 2t st = (- H a2 >l = ¥
MM’ = damin - Aimin = %' % = % =20cm

dap an A
Cau 15: Mot soi diy AB dan/hoi cang ngang dai 1 = 120cm, hai dau c¢d dinh dang c6
song dirng 6n dinh. Bé rong ¢lia bung song 1a 4a. Khoang cich gan nhat giita hai diém

dao dong cung pha cd-cling bién do bang a 1a 20 cm. S6 bung song trén AB 13

A 4. B:8. C.6. D. 10.
Giiis Goi budcsong A & . AB= 1=k (k= ! ’
2
F KA o
Biéu thtrc ctia song tai A 13
Ua = acosmt

Biéu thtrc song truyén tir A t6i B

Ug = acos(mt - %) = acos(mt - km).
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Song phan xa tai B ugpx = - acos(ot - k).
Xét diém M trén AB: AM =d ( 0<d <l)
Song tir A, B truyén t6i M

Uam = acos(mt - %)

Ugm = - acos[mt — krx - Zﬁ(l;t_d)] = - acos(mt — 2kn +%) = - acos(wt +%)
Um = Uam + Ugm = acos(omt - %) - acos(mt +%) = -2asinmt sin% = 2asin%

cos(wt + %)

Uy = 2asin% cos(wmt +%).

Vi tri cac diém cach A mot khoang d dao dong c6 bi€n do béng a va cung pha voi nhau
khi

2asin 2 =g ------ >sin2M =1

A A 2
27d 1
T :£+2k7[ ————— >d1:(ﬁ+k)7\,: (k:O, 1,2 ----- )
2 57 5
=2 = 4 kg - > =(— =
- - + 2k d, (12+k)7» (k=0,1,2,..)

Cac diém M dao dong c6 bién do bang a va cung pha, cach A 1an luot Ia:

A .54 131174,

12 127120 127

Khang céch gan nhat giira hai diém dao dong co bién do bang a va cing pha Ia %-
A4
12 3

Dodé%=200m ------ > A =60cm
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l=kZ----->k= 2—I=@=4.S(‘)bungs6ng k=4.
A 60

A
o
&
&N
S
S
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