NGUO THAY. VN

Gia str hai nguon tai s, tai A va s, tai B c6 cung phuong trinh
U, =U, =acoswt cho don gian khi d6 M thugc AB co

o Gia sir phuong trinh dao dong tai cac ngudn Sy, Sy 12 us = Uy = a.cos(2nf.t)

. Phuong trinh dao dong tai M do séng S; truyén dén: uw; = acos(2af.t - 27;(11
N A . , A e 27Z'd2
. Phuong trinh dao dong tai M do song Sy truyén dén: : umz = acos(2xf.t - P
N A X . N 272'dl 272'd2
o Phuong trinh dao dong tong hgp tai M la: um = Umi1 + Umz = acos(2xfit - ) ) + acos(2nf.t - P )
_ z(d, —d,) 4 _ 7r P
= 2acosT.cos[2nf.t - I(dl +d,) © um= 2a.cosIAd .cos( wt _I(dl +d,)).

Bién d6 : A =2a.

T
COS——
A

2 . o S 5 . Ad
o Nhiing di€ém c6 bién d9 cuc dai cung pha véi hai nguon khi COS”T: le %d =k2rx

o d,—d, =2kA (keZ). (1)

Mat khéc d, +d, = L 2)
L

Cong 1 va 2 ta dugc dl=k/1+L do 0<d, <L néntaco _—Lsks—
2 22 22

Truong hop nguoc pha véi hai nguén em lam tuong tu
CAu 1: Trén mit nudc tai hai diém AB c6 hai nguon song két hop dao dong cling pha, lan truyén voi bude
séng A. Biét AB = 11 1. Xac dinh sé diém dao dong véi bién d6 cyc dai va nguoc pha v6i hai ngudn trén
doan AB( khong tinh hai diém A, B)
A. 12 B. 23 C.11 D.21

Uy = 2acosn(d+_dl)cos[a)t —n(dzTerl)J

= 2acosn(d+_dl)cos[a)t _#M)j = 2acos”(d+_dl)cos(a)t —117r)

Dén day e chii y nhé
. d,—d
Pé M cuc dai thi cos% =+1
. . s s —d
Dé M cuc dai ciing pha nguon  thi cos 2 =th) =-1
. L d,—d
bé M cuc dai ngugc pha ngudn thi cos ﬂ( 1 l) =+1
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os”(dzT_dlL +1=(d, - d,) = 2kA

Yéu cau bai toan suy ra suyra co 11 gia tri cua

-S,8,<(d,-d;)=2kA<S,S,=-55<k<55

Cau 2A:Trén A,B CO 2 nguf)n song két hop cung pha,budc song lam da.AB=11lamda.
Hoi trén AB c6 may diém dao dong cuc dai va ngugc pha véi 2 ngudn,cod miy diém CH cung pha véi 2 nguon
Cau2B:bién nang tir mot nha may dec dua dén noi tidu thu nho cac day dan, tai noi tiéu thy cin mot cong suat
khong ddi.ban dau hiéu suit tai dién 1a 90%.Mudn hiéu suit tai dién 1a 96%can giam cuong d6 dong dién trén
day tai di
A.40,2% B.36,8 % C422% D38,8%
Giai

A: em dung cbng thirc sau khi d& rdt gon nay cho nhanh

V6i hai ngudn cling pha

Sécucdaicﬂngphavéianuén:;—I}:Skéia—S,SékSS,S:CéIOCl_rcdai
-L 1 L 1

S6 cuc dai ngugc pha véi 2 nguon: — —=<k<——-= << -5<k <5=¢6 11 cyc dai
24 2 24 2

Cau 3:Mot soi day dan hoi cing ngang, dang co song dirng on dinh. Trén day A 1a mot diém nat, B 12 mot
diém bung gan A nhit, AB = 14 cm, goi C 1a mot diém trong khoang AB ¢ bién d6 bang mot nira bién do cia
B. Khoang cach AC la

A.14/3 B.7 C.35 D.1.75

Gia st biéu thirc song tai ngudn O (cach A: OA = 1) u = acosot
Xét diém C cach A: CA =d. Bién d9 ctia song dimg tai C ac = 2asin%

Dé ac = a (biang ntra bién do cua B 13 bung song): sin% =05

..... >d= (% + K)L. Vi 1. = 4AB = 56cm. Diém C gin A nhét g véi k = 0
d = AC =A/12 = 56/12 = 14/3 cm. Chon dap an A

Cau 4: Mot song co hoc lan truyén trén mit thoang chét 1ong nim ngang voi tan s6 10 Hz, toc do truyén song
1,2 m/s. Hai diém M va N thudc mit thoang, trén ciing mot phuong truyén séng, cach nhau 26 cm (M nam gan
ngudn séng hon). Tai thoi diém t, diém N ha xudng thap nhat. Khoang thoi gian ngin nhat sau d6 diém M ha
xudng thap nhat 1a

A. 11/120 (s) B. 1/60 (s) C. 1/120 (s) D. 1/12 (s)

Giai: Budc song A = v/f =0,12m = 12cm

MN =26 cm = (2 + 1/6) A. Piém M dao dong sdm pha hon diém N vé thoi gian 1a 1/6 chu ki . Tai thoi diém t
N ha xubng thap nhit, M dang di 1én, sau d6 t = 5T/6 M s& ha xudng thip nhit:

t=5T/6 =0,5/6 = 1/12 (S). Chon dap an D

Quan sét trén hinh vé ta dé thiy diéu nay
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Cau 5: Mot dao dong lan truyén trong moi truong lién tuc tir diém M dén diém N cach M mot doan 71/3(cm).
Séng truyén voi bién do A khong doi. Biét phuong trinh s6ng tai M ¢ dang um = 3cos2nt (Um tinh bang cm, t
tinh bang gidy). Vao thoi diém t; toc do dao dong ctia phan tir M 1a 67(cm/s) thi toc d6 dao dong cua phan tir
N la

A.3n (cm/s).  B. 0,5 (cm/s). C.4n(cm/s).  D. 6m(cm/s).

Giai:
Phuong trinh song tai N: un = 3C08(2nt—27n—) 3co (2nt—14Tn) = 3COS(2nt—2?n)
Van tdc ciia phan tir M, N

Vm = U'm = -67sin(2nt) (cm/s)

VN =U’N = - 6rsin(2mt —2?7[) = —6n(sin2nt.cos%[ - cos2nt sinz?n) = 3nsin2xt (cm/s)

Khi tbc d6 caa M: | vu| = 6n(cm/s) ------ > |sin(2nt) | =1
Khi d6 téc do cia N: |vy|=3xlsin2nt) | =37 (cm/s). Chon dap 4n A

CAU 6.Hai nguon song két hop trén mat thoang chat long dao dong theo phuong trlnh Ua =Ug = 4cosl0xt mm.
Coi bién do song khong dbi, toc do truyén soéng v =15cm/s. Hai diém Mi, M2 cling nam trén mot elip nhan A,B
lam tiéu diém c6 AM; —BM; = 1cm; AM, — BM, = 3,5cm. Tai thoi diém 1i do cua My 13 3mm thi li do cua Ma
tai thoi diém do6 1a

A.3mm B.-3mm C.-v3mm D.-3{3mm
BAI GIAI

Ap dung u = 2acos n%cos(wt —nM)

ta duoc uz = 4cos (wt-b)

Uz = —4/3 cos (ot-b)
Vi cling trén mot elip nén b 12 mot hiang sé
lap ti s6 = Up3 = —-3/3mm
Cau 7: Trén mit nude c6 2 ngudn séng gidng nhau A va B cach nhau 12 cm dang dao dong vuong goc voi
mat nude tao ra sdng c6 bude song 1,6 cm. dlem C cach déu 2 ngudn va cach trung diém O ciia AB mot
khoang 8 cm. s6 diém dao dong ngugc pha voi ngudn trén doan CO 1a

A3 B.4 C.5 D.2
Giai: Gid sir phuong trinh song ¢ hai ngu6n: u = acosot. C
Xét diém N trén CO: AN = BN =d. N

ON =X V&i 0<x<8(cm)
Biéu thuc song tai N

A ) B
Un = 2acos(mt - %).

Dé uy dao dong nguroc pha voi hai ngudn: %: (2k.+1)m ----- >d=(k +%) A=1,6k+0,8
d? = AO? + X% = 62 + x%-----> (1,6k +0,8)? = 36 + X? -----> 0 < X* = (1,6k +0,8)* — 36 < 64
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6 <(1,6k +0,8) <10 ----- > 4<Kk<5.
Co hai gi4 tri cia k: Chon dap an D.

Cau 8: Giao thoa song nwéc voi hai ngudn giong hét nhau A, B cach nhau 20cm c6 tin s6 50Hz. Téc dd
truyén séng trén mit nuwée 1a 1,5m/s. Trén mit nwée xét dudng tron tdm A, ban kinh AB. Piém trén
dwdng tron dao dong véi bién dd cue dai cach dwong thing qua A, B mdt doan gin nhit 12

A. 18,67mm B. 17,96mm C. 19,97mm D. 15,34mm

Dap an cau nay co cho nao sai ko a em lam™ mai~ ko ra

Giai:
Budc séng A = v/f = 0,03m =3 ¢cm M
Xét diém N trén AB dao dong voi bién do d; ds

cuc dai AN =d’y; BN=d’, (cm)
dy—-d’>=ki=3k
d;+d>,=AB=20cm

d’y = 10 +1,5k
0 <d’;=10+15k<20
> -6 <k<6

—————— > Trén dudng tron ¢d 26 diém dao dong voi bién do cyuc dai
Piém gan duong thing AB nhit ing véi k = 6
Piém M thudc cuc dai thit 6
di—d,=6A=18cm;d,=d;—18 =20-18 =2cm
Xet tam glac AMB; ha MH =h Vuong goc voi AB. bat HB =x
h® = o|1 - AH2 207 - (20 X)?
h? = do®~ BH =27 -
————— > 20%- (20— x)? = 22 —x? ----->x=0,1cm=1mm
—-->h=./d? - x* =4/20% —1=+/399 =19,97mm . Chon dép 4n C
Cau 9: Giao thoa song nwéc voi hai ngudn giong hét nhau A, B cach nhau 20cm c6 tin s6 50Hz. Téc dd
truyén séng trén mit nuwée 1a 1,5m/s. Trén mit nwée xét dudng tron tdm A, ban kinh AB. Piém trén
dwong tron dao dong véi bién dd cue dai cach dwong thing qua A, B mdt doan gin nhit 12
A. 18,67mm B. 17,96mm C. 19,97mm D. 15,34mm
Dap an cau nay co cho nao sai ko a em lam™ mai~ ko ra

Cau 10: Giao thoa séng nwéc véi hai nguén A, B giong hét nhau c6 tin s6 40Hz va cach nhau 10cm. Tée
do truyén séng trén mit nwéc 1a 0,6m/s. Xét dwong thing By nim trén mit nwée va vudng goc véi AB.
Piém trén By dao dong véi bién do cwe dai gin B nhit 12
A.10,6mmB. 11,2mm C. 124mm D. 14,5
Giai:

AB
1. 2 = 6,7 => Piém cyc dai trén AB gan B nhat c6k =6

Goi I 1a diém cwc dai trén dwong tron gan AB nhit |
Ta co: diy—dy =18 cm vi dy; = AB =20cm
=>dy =2cm

Ap dung tam giac vuong

x> +h?=4 |
(20 - x)? + h? = 400
Gidira h=19,97mm

2. % = 6,7 => Piém cyc dai trén AB gan B nhat co k=6 y

Ta co: dy—dy=9cm (1) di
d
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Ap dung tam gic vudng

d? = d% +100 (2)

Giai (1) va (2) => d, = 10,6mm

Chuc em c6 két qua tot nhat trong cac dot thi sip téi.

Cau 11: Hai ngudn phat song két hop A va B trén mit chat 1ong dao dong theo phurong trinh: ua =
acos(100xt); ug = bcos(100xt). Toc do truyén song trén mat chat long 1m/s. I 1a trung diém cia AB. M 1a diém
nam trén doan AL N 13 diém ndm trén doan IB. Biét IM = 5 cm v IN = 6,5 cm. S6 diém nim trén doan MN c6
bién d6 cuc dai va cung pha vaoi I 1a:

A7 B.4 C.5 D.6

Giai:

Budc song A = v/f = 1/50 = 0,02m = 2cm

Xét diém C trén AB céch I: 1C =d

A M | C N B

usc = bcos(100x

C la diém dao dong v6i bién d6 cyc dai khi di— d, = (AB/2 +d) — (AB/2 —d) = 2d = ki
————— >d= k% k (cm)voik =0; £1; +2;.

Suy ra trén MN co6 12 diém dao dong véi bién do6 cuc dai, (img véik: -5<d=k<6,5) trong d6 ké ca trung

diém I (k =0). Cac diém cuc dai dao dong cling pha véi I ciing chinh 1a ciing pha véi nguén tmg véi , k = - 4;
-2;2; 4;6.

Nhur vy trén MN c6 5 diém cé bién d9 cwe dai va clng pha véi I. Chon dap an C

Hai nguon séng két hgp A va B dao dong theo phuong trinh u, =acoswt Va u, = acos(wt + ¢). Biét diém

khong dao dong gan trung diém I cua AB nhat mot doan % . Tinh gi& tri cua ¢

Quy tich cac diém khong dao dong thoa phwong trinh d, —d, = 2 PP ) (k + M
T - oo o

27 B

A (k+—)x<—>3=£+ k=" vsik=0 A )
27 3 27 2 3 ,1

CAU 12. Trén mat mit nudc tai hai diém A, B ¢6 hai ngudn song két hop hai dao don_ ?f___lg pha, lan truyén
Vi bude song A, khoang cach AB = 11A. Hoi trén doan AB c6 may diém cuc dai dao dong nguoc pha Vi hai
nguon (khong ké A, B)

A. 13. B.23. C.11. D.21
Giai:

Gia st

Ua = Ug = acosmt

Xét diém M trén AB

AM =d;; BM = d,.
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" w(d, +d,)

Um = 2acos( d )cos(mt- 7

(dzﬂl_ dl) )

(dz _dl)
A

Um = 2acos( d )cos(wt - 117)

M la diém cye dai ngwoce pha véi ngudn khi

COS(ﬂ-(dzﬂv_ dl)) - 1 ___9 ﬂ-(dZA_ dl) :21(7[
d2—di =2k
d+d;=11A

------- >d;=(5,5+ kA
0<d2=(55+kA <1l A--> -5<k<5-->
C6 11 diém cyc dai va ngugc pha voi hai nguon Pap an C

CAU 13. Trong thi nghiém giao thoa trén mat chat 1ong véi 2 ngudn A, B phat song két hop nguoc pha nhau.
Khoang cach gitta 2 nguon 14 AB = 16cm. Hai song truyén di c6 budce song 1a 4cm. Trén duong thang xx' song
song Vc’yi’ AB, cach AB mot doan 8cm, goi C 1a giao diém cia xx' voi dudong trung truc ciia AB. Khoang cach
ngan nhat tir C dén diém dao dong vdi bién do cuc dai nam trén xx' 1a
A. 1,42cm. B. 1,50cm. C.2,15cm. D. 2,25cm
Giai :
Diém M thudc xx” dao dong véi bién d¢ cuc dai khi d, —d, = (2 D4
Do M la diém cuc dai gan C nhit nén M nam trén dudng cuc dai thir nhat
k=0 khido d,—d,=2
mat khéic nhin hinh v& ta co
d?=(@B+x)°+8
d; =(8-x)*+8°

= (d, +d,)=16x=d, =8x+2

= d2-d2=32x = 2(d, +d,) =32x

dua vao dap an ta chon dap an C M D A
thoa man do néu xét riéng tréen CD  d1

khi M gan C nhat thi AM ngén nhat X d2

nhét A B

K=0 k=1 k=2

Cau 14 :Trong TNGT véi hai ngudn phat song gidng nhay tai A B trén mat nude .Khoang cach hai ngudn
AB=16cm .Hai song truyén di c6 budc song 4cm.trén dudng thing XX’ song song voi Ab.cach AB mot
khoang 8 cm ,goi C 14 giao diém cta XX’ véi dudng trung truc ciia AB.Khoang céch ngén nhét tir C dén diém
dao dog v6i bién dé cuc tiéu ndm trén XX’ 1a
Al42 B150 C.2.15 D.2.25
Ban c6 thé giai theo phuong trinh hypecbol nhu sau nhé

Xla? — yPIb® = 1
Trong d6 : N 1a dinh hypecbol véi dudng cuc tiéu gin trung truc nhit => véi ngudn cling phanén ON = a =
M4 = 4/4=1cm

b®=c*-a® voi ¢ la tiéu diém va ¢ = OB = OA = AB/2 = 16/2 =8 cm =>b® = 63
Suyrax=142
chon dap an A nhé.Puong nhién phai hiéu tat cac diém dang noi 1a & mat nudc day.
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CAu 15 : Mot song ngang c6 biéu thirc truyén séng trén phuong x 1a : u =3cos(100zt —x)cm , trong dé X tinh
bang mét (m), t tinh bing gidy (s). Ti sb giira toc do truyén séng va tdc dd cuc dai ciia phan tir vt chat moi
truong 1a :
A3 b(37) . c3™ D2z

iae i L LA fy oo 27X
Giai: Biéu thirc tong quat cua song u = acos(wt - T) 1)

Biéu thirc song da cho ( bai ra co biéu thirc truyén song...)

u=3cos(100xt - X) (2). Tan so séng f= 50 Hz
Van toc cia phan tir vat chat ctia moéi truong:
u’ =-300zsin(100xt — xX) (cm/s) (3)

So sanh (1) va (2) ta co Zszx =X ----- >A=2n (cm)

Vén tc truyén song v=2Af=1007 (cm/s)
Toc dd cuc daictia phén tir vat chat ciia moi truong u’max = 3007 (cm/s)
Suy ra: _v 100z 1_ 3™ chon dap an C

u' 300r 3

max

Cau 16 : Dién 4p giira hai dau ctia mot doan mach 1a u =160cos(1007t)(V;s). S6 lan dién 4p nay bang 0 trong
moi gidy la:

A. 100. B.2 C.200 D 50

Trong mdi chu ki dién ap bang 0 hai 1an. Trong t = 1 s tirc 1a trong 50 chu ki dién ap bang 0: 50 x 2 =100 lan.
Chon dap an A

CAU 17 .M6t ngudn O phét song co dao dong theo phuong trinh: u = 2 cos(207t +%)( trong d6 u(mm), t(s) )
s6ng truyén theo dudng thing Ox véi tde d6 khong doi 1(m/s). M 1a mot diém trén duong truyén cach O mot
khoang 42,5cm. Trong khoang tir O dén M c6 bao nhiéu diém dao dong léch pha % V6i ngudn?

A.9 B.4 C.5 D.8

Giai ’

Xét mot diém bat ki cdch nguon mot khoang x

Ta ¢6 d6 léch pha voi ngudn: 207 > ="+ kn:>x=l(1+ k)=5(1+ k)
v 6 20 °6 6

Trong khoan O dén M, taco: 0< x<42,5<:>0<5(%+k)<42,5<:>—%< k <8,333

V6i k nguyén, nén ta c6 9 gia tri cua k tir 0 dén 8, twong Gmg voi 9 diém

DAP AN A
Cau 18 : Mot song truyén theo phuong AB. Tai mot thoi diém nao do, A /'\ N /\ B
hinh dang séng duoc biéu dién trén hinh ve. Biét rang diém M dang di 1én )A/M \/ vi

tri can bang. Khi d6 diém N dang chuyén dong nhu thé nao?
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A. bang dilén i B. Pang nim yen.
C. Khong du dicu kién dé xac dinh. D. Pang di xuong.

Theo em cau nay phai 12 Pang di xudng. ch .mong th ay c6 chi ra co s¢ 1am bai nay

Tra 161 em:
Vi M dang di 1én nén em hiéu song truyén theo hudng tir B sang A, khi d6 diém N sé& di 1&n

Dé dé hiéu nhit em hay tuong twong mot sgi day thép co dang nhu hinh v& em kéo sang trai thi diém N phai
truot 1én
Cau 19: Giao thoa séng nwéc véi hai nguén A, B gidong hét nhau c6 tin s6 40Hz va cach nhau 10cm. Tée
do truyén séng trén mit nwéce 1a 0,6m/s. Xét dwong thing By nim trén mit nwée va vudng goc véi AB.
Piém trén By dao dong véi bién dd cuc dai gin B nhit 1a
A.10,6mm B. 11,2mm C. 12,4mm D. 14,5.

Giai:
Budc song A =v/f=0,015m =1,5cm y
Xét diém N trén AB dao dong voi bién do ds M
cuc dai AN =d’1; BN=d’; (cm) d,
d’1—d’; =kkh =15k %
d;+d>=AB=10cm -
d’; =5+0,75k A \B
0< d’1=5+0,75k < 10------- >-6 <k<6

Diém M duong thiang By gan B nhat ing véi k = 6
Piém M thudc cuc dai thit 6
di—d;=6A=9cm (1)
di? —dy? = AB?=10° ___» dy + dy = 100/9 (2)
Ly (2)— (1) 2d,=100/9 -9 = 19/9----->
d, =19/18 =1,0555 cm = 10,6 mm.Chon dap an A

Cach khac: Goi I 1a dié,m nam trén AB . y
biém cuc dai gan B nhat trén By ting véi diém cue dai
Xa O nhat 1a H ( Tinh chat cua Hipebol)
Tace 2Bk <AB da

2 do

- O H

=> 6,6 <K <66 A \}
=> Kmax =6

Vay d; —dz =61 =9 cm . tiép theo ta dua vao tam giac vuong AMB nhu cach giai trén.

CAu 20 . S6ng dirng xuét hién trén soi ddy véi tan sé f=5Hz. Goi thr ty cac diém thudc day lan luot 12
O,M,N,P sao cho O 1a diém niit, P 1a diém bung song gan O nhat (M,N thugc doan OP) . Khoang thoi gian
gitta 2 lan lién tiép dé gia tri li d6 cua diém P bang bién d6 dao dong cuia diém M,N 1an luot 1a 1/20 va 1/15s.
Biét khoang cach giita 2 diém M,N 1a 0.2cm Budc song cia sgi day Ia:

A.5.6cm B.4.8 cm C.1.2cm D. 2.4cm
Giai:
Chu ki ctia dao dong T = 1/f=0,2(s)
Theo bai ra ta co
1 1
tvm=—()==T
wn= 50 8=
1 1
twn=—()==T
=503
_____ > tun = i(l - E)T: LT: i

van toc truyén song
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vV = MN/tun = 24cm/s

Dodé A = v.T =4,8cm. Chon dap an B
ChU y : Thoi gian khi li d) ciia P bang bién d§ ciia M, N di tir M,N dén bién roi quay lai thi tyy > tyy ma
bai ra cho tmm < tan
Cau 21: Mot song co hoc lan truyén trén mat thoang chat 1ong nim ngang vdi tan s6 10 Hz, toc do truyen song
1,2 m/s. Hai diém M va N thudc mit thoang, trén cing mot phuong truyén song, cach nhau 26 cm (M nam gan
ngudn song hon). Tai thoi diém t, diém N ha xudng thdp nhat. Khoang thoi gian ngan nhat sau d6 diém M ha
xudng thap nhat 1a

A. 11/120s. B. 1/60s. C. 1/120s. D. 1/12s.

Cau 22:Trong TNGT véi hai ngudn phat song gidng nhau taj A B trén mit nudc .Khoang cach hai ngudn
AB=16cm .Hai song truyén di c6 budc song 4cm.trén duong thing XX’ song song voi Ab.cach AB mot
khoang 8 cm ,goi C 14 giao diém cua XX’ véi dudng trung truc ciia AB.Khoang cach ngin nhét tir C dén diém
dao dog v6i bién dé cuc tiéu ndm trén XX’ 1a
Al42 B150 C.2.15 D.2.25
Ban c6 thé giai theo phuong trinh hypecbol nhu sau nhé

X% - yPh? =1
Trong d6 : N 1a dinh hypecbol véi dudng cuc tiéu gan trung tryc nhat
=> voi nguén cL‘mg pha nén ON = a = A/4 = 4/4= 1cm

b®=c’-a’
Vi A,B 1a tiéu diém va c 1a tiéu cy va ¢ = OB = OA = AB/2 = 16/2 = 8 cm => b® = 63
Suyrax=MC=142
chon dap an A nhé.Puong nhién phai hiéu tat cac diém dang noi 12 & mat nudc day.
M& rong bai toan cho duong cuc dai hay mot duong bat ki ban ¢6 thé 1am tuong tu nhé.
Luu y khi tinh dinh hypecbol ciia duong cong theo dé cho ¢ gia tri 1a a 1a dudng cong cuc tiéu hay cuc dai .
Vi dy 1 dudng cong cuc dai thir 2 ké tir dudng trung tryc thia = A .
Con 1a dudng cong cyc tiéu thi hai thi a = 3A/4. Piéu ndy ban rd rdi nhi.

_______________________________________________

>
@)
Z
we

CAU 23. Mot soi géy dan h??i cang ngang, dang c6 séng dirng 6n’dinh. Trén day, A |a mot
diem nut, B la diem bung gan A nhat véi AB =18 cm, M la mot diem trén day cach B mét
khoang 12 cm. Biét rang trong mét chu ky séng, khoang thoi gian ma do I&n van téc dao
dong cta phan tir B nhé hon van téc cwe dai ciia phan tir M 14 0,1s. Téc dd truyén séng trén
day la:

A.32m/s. B.5.6m/s. C.48m/s. D.24mi/s.

Giai:
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AB=%—>&=4AB=720m. M cach A: d = 6cm hoac 30 cm

Phuong trinh song 6 M: u,, = 2a.sin%.sin ot >V, = 2aa).sin%.cosa)t .

Do d6 v

M max

. 2nd
=2aw.Sih——=a.w
A

Phuong trinh song ¢ B: u, = 2a.sinwt — v, = 2aw.cosmt
V& duong tron suy ra thoi gian v < Vivimax 18 T/3. Do d6 T=0,3 s.

. X A T2
Tur d6 tinh dugc toc do truyen séng: v = . 03 =240cm/s.Dap an D
Cau 24: Trong thi nghi¢ém giao thoa séng trén mat nudc, hai ngudn AB cach nhau 14,5 cm dao dong ngugc
pha. Biém M trén AB gan trung diém O cua AB nhat, cach O mgt doan 9,5 cm Iudn dao dong cyuc dai. SO di€m
dao dong cuc dai trén duong elip thugc mat nedc nhan A, B lam tiéu diém 1a :

A 26 B28 c18 D14

o T >
Gia sir biéu thirc cua song tai A, B N M o ® 0
Ua = acosot . — ¢

us = acos(ot — )

Xét diém M trén AB AM =dy; BM =d;
Séng tong hop truyén tir A, B ¢én M
2nd,

A
o n(d, - dl)]
2 A
o n(d, —d,)
2 A

1

]=kn---->d;—dy = (k-E)k

2
Um = acos(wt - Zdl ) + acos (ot - 7-
Bién d¢ song tai M: au = 2acos[

M dao dong véi bién do cuc dai: cos[ =1

_____ > [Z_”(dz —d,)
2 A

Diém M gan O nhat &ng v6idy = 6,75 cm. d2 = 7,75 cm véi k=0 -—--> 21 =2 cm

Taco hé pt:
A di+d,=145
------ > d;1=6,75+ k

0<dy=6,75+ k <145 - > -6<k<7.
Trén AB c6 14 diém dao dong voi bién do cuc dai. Trén duong elip nhan A, B lam tiéu diém c6 28 diém doa
dong vai bién do cuc dai. Pap an B

CAU 25. M6t ngudn O phét song co dao dong theo phuong trinh: u = 2 cos(207t +%)( trong d6 u(mm), t(s) )
s6ng truyén theo dudng thing Ox véi tde d6 khong doi 1(m/s). M 1a mot diém trén duong truyén cach O mot
khoang 42,5¢cm. Trong khoang tir O dén M c6 bao nhiéu diém dao dong léch pha % V6i ngudn?
A.9 B.4 C.5 D.8
Giai ’
Xét mot diém bat ki cdch nguon mot khoang x
Ta c6 d¢ léch pha voi ngudn: 200X =" 1k = x =l(l+ k)= 5(l+ k)
v 6 20 6 6

10
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Trong khoan O dén M, tacd: 0<x<425& 0< 5(%+ k)<42,5< —%< k <8,333
V&i k nguyén, nén ta c6 9 gia tri ctia k tir 0 dén 8, twong {mg v6i 9 diém

DAP AN A

Phai thé ndy mégi diing :

Tinh 2 = % —0,1m =10cm

D6 léch pha so véi ngudn : Ap = % =%+ k2r < d = (%-‘r kle

Taco 0<d S42,5<:>]T—;'£ k <4,17 nhu vay k nhan 5 gia tri 0;1;2;3;4

Dép an diing 1a C

Cau 26 : M, N, P 12 3 diém lién tiép nhau trén mot sgi dy mang song dimg ¢ cung bién do 4mm, dao dong
tai N ngugc pha voi dao dong tai M. MN=NP/2=1 cm. Ctr sau khoang thoi gian ngan nhat 1a 0,04s s¢i day co
dang mot doan théng. Téc do dao dong cta phﬁn ttr vt chat tai diém bung khi qua vi tri can bang (lay n=
3,14).

A. 375 mm/s B. 363mm/s C. 314mm/s D. 628mm/s

M va N dao dong ngugc pha: ¢ hai b6 song

lién ké. P va N cling b6 song d6i xime

nhau qua bung song . W
MN = 1cm. NP = 2 cm----> W )

% =2. M_2N + NP = 3cm Suy ra budc song A = 6¢cm

Bién do ciia song ta N cach nit d = 0,5cm = A/12: ay = 2acos(% +%) = 4mm----->

an= |2acos(2—”£+ )| = 2acos(Z+Z)| = a=4mm
A1 6 2
Bién d¢ cua bung song ag = 2a=8mm
Khoang thoi gian ngin nhat gitia 2 1an sgi ddy c6 dang
doan thing bang mot nira chu ki dao dong. Suy ra T = 0,08 (s)
Téc d ciia bung song khi qua VTCB

V=0Ag = 2z as _2324.8 628 mm/s. Chon dap an D
T 0,08

Cau 27. Trén mit chét 1ong c6 hai ngudn song két hop phat ra hai dao dong us; = acosot Usz = asinwt.
khoang cach giira hai ngudn 1a S$;S; = 2,75\ Hoi trén doan $;S, ¢6 may diém cuc dai dao dong cling pha voi
S1. Chon déap sb dung:

A. 5. B. 2. C.4 D.3
Giai:
Tacod ug =acosot Usy; = asinot = .acos(ot - %)

Xét diém M trén $1S;, 1 SiM = dy; SoM = dy. -

Usim = acos(ot -27[7(11); Usom = acos(ot -%— 27d,

£)i

11
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Um = 2acos( —tt

M la diém cuc dai, cling pha voi Sy , khi COS(% il

n(d, _d1)+£
A

S =(Q2k+D)m ----- > dy—-d; =(2k +Z (%)

dy +dp = 2,750 (*%)
Ter(®va(C*)tacd dr=(k+1,75Ar 0<dy=(k+1,75)A <2,75%
~->-1,75<k<1 > -1<k<1:

Trén doan S;S; ¢6 3 diém cyc dai:cling pha voi S; 9Voi k = -1; 0; 1;)
C6 3 diém cuc dai dao dong cing pha véiS; Chon dap an D.

Cau 28: Mot soi day dan hdi cing ngang, dang c6 song dimg 0 6n dinh. Trén day, A 1a mot d1em nat, B 1a diém
bung gan A nhét véi AB =18 cm, M 1a mot diém trén day cach B mot khoang 12 cm. Biét riang trong mot chu
ky song, khoang thoi gian ma do 16n van tdc dao dong ctia phan tir B nho hon van téc cuc dai cua phan ter M 1a
0,1s. Toc d6 truyén song trén day la:

A.3,2m/s. B. 5,6 m/s. C. 4,8 m/s. D. 2,4 m/s.

Giai: AB = %: 18cm-----> A =72cm
Biéu thirc ctia song dimg tai diém M cach nait A AM =d
27d 7 T
Um = 2acos(T+E)cos(mt - kn- E)
Khi AM =d = ~
Um = 2acos(@ +£)cos(mt - kr- £) = 2acos(£ +£)cos(oat - kr- £)
124 2 2 6 2 2

Um = - acos(mt - k- %)

Vvm = awsin(ot - kr- %)——————> vm = aosin(ot - k- %)——————>

VMmax = a®
ug = 2acos(wt - kr- %) —————— > vg = -2amsin(ot - kn- %)——————>
| 2acsin(ot - k- %)I < aw-—-----> | sin(ot - kn- %)I <12 = sin%

Trong mot chu ki khoang thoi gian ma d¢ 1on

van toc dao dong ctia phan tir B nho hon van toc

cuc dai ciaphantt M 1at=2t;,=2x T/6 = T/3=0,1s
Do d6 T = 0,3s -------- >

Téc dd truyén séng v= = = 72/0,3 = 240cm/s = 2,4m/s

= >

Chon dap an D

Trén mat nude c6 2 ngudn séng gidng nhau A va B cach nhau 12 cm dang dao dong vudng goc voi mit nude
tao ra song co budc song 1,6 cm. diém C cach déu 2 ngudn va cach trung diém O cia AB mot khoang 8 cm. s6
diém dao dong nguoc pha v6i ngudn trén doan CO 14 :

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

12
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Giai:

* Vi 2 ngudn dao dong cling pha nén ta cd thé chon )
trinh dao dong ctia 2 nguon la: d.-~
u, =u, = Acoswt ’

* Phuong trinh dao dong tai mot diém bt ki cach 2

di:dy 1 u= Acos%(d1 —dz)cos(a)t—n dy ;dZJ 6

phuong

nguon

o R J e

B

>l|

* Mot diém C bat ki trén duong trung truc cach déu 2 ngudn d, = d, =d nén c6 phuong trinh dao dong:

u= 2Acos( t@j
A
2rd

* B0 1éch pha cua dao dong tai C va nguén: Ap= -

* Vi diém C dao dong nguoc pha véi 2 ngudn nén: Agp = % =(2k+1)r = d=(k+0,5)1

*Tir hinh vé, tac6: 6<d <10 <= 6<(k+0,5).1,6 <10 3,25<k <5,75
Suy ra: k= 4,5. Viy ¢6 2 gid tri cua k thoa mén diéu ki¢n bai toan, tirc 1a c6 2 diém trén doan CO dao dong
ngugc pha so vdi 2 nguon.

Pap an: 2 - Khong c6 phwong an diung, em xem lai cac dap an ciu nay nhé!
quants82@agmail.com

Cau29A:Trén AB ¢6 2 ngudn song két hop cung pha,budc song lam da.AB=11lamda.

Hoi trén AB c6 may diém dao dong cuc dai va nguoc pha véi 2 ngudn,cd may diém CD cung pha vai 2 nguon
Cau29B:bién nang tu mot nha may dc dwa dén noi tiéu thu nho cac day dan,tai noi tiéu thu can mot cong suét
khong ddi.ban dau hiéu suit tai dién 1a 90%.Mudn hiéu suit tai dién 1a 96%can giam cuong d6 dong dién trén
day tai di

A.40,2% B.36,8 % C422% D38,8%

Giai
Bai A: em dung cdng thire sau khi d& rat gon ndy cho nhanh
Vi hai ngudn cung pha
S6 cuc dai cling pha vé6i 2 ngudn : ;—I}IS k Si@ -5,5<k <5,5=¢06 10 cuc dai

S6 cuc dai ngugc pha véi 2 ngudn : —L—£§k<L—l<:> —5<k <5=c¢6 11 cuc dai
24 2 24 2

Bai B:
Goi cong suét noi tiéu thy 1a P, dién tré day dan 1a R, hao phi khi chwa thay d6i I 1a AP, sau khi thay d6i 1a
AP,

Taco:H; = P =09 (@)= AP;= lP :>|12R=£P (1)
P+ AP, 9 9
H; = P =0,95 (2):>AP2:iP:>|§R=iP (2)
P+ AP, 19 19
Tu1va2talap tilé
12 9 1, 3 l, 3 A .
——3|—=— —|—= \/— O312dodocang1amdl312A)emthuxem1a1dapannha

1219

V19

13
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CAU 30. Trén mat nude c6 2 ngudn song gidng nhau A va B cach nhau 12 cm dang dao dong vudng goc véi
M3t nudc tao ra sdng co budc song 1,6 cm. diém C cach déu 2 ngudn va cach trung diém O ciia AB mot
khoang 8 cm. s6 diém dao dong ngugc pha voi ngudn trén doan CO 14 :

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

* g giai khong thé ra dung dap an nao! CAc thdy xem dum nhé, e xin chan thanh cim on!

DAP AN :

A,

A ) B

Do hai ngudn dao dong cung pha nén dé don gian ta cho pha ban dau cua chiing bang 0. Do 1éch pha giita hai
diém trén phuong truyén song:
Ap= % Xét diém M nam trén duong trung truc ciia AB cach A mot doan d; va cach B mot doan d. Suy ra
d;=d,. Mit khac diém M dao dong nguoc pha véi ngudn nén

rp=2E% - ok 41)r Hay - d1=(2k+1)%=(2k +1)%=(2k +1).0,8 (1)

. Theo hinh v& ta thiy AO <d, <AC (2). Thay (1) vao (2) ta c6 :

2
%qzk 1)0,8< (AZBJ +0C? (Do AO:% va AC = (%} +0C?)

k=4 .
Tuong duong: 6<(2k+1)0,8<10=3,25<k<575= {k Két luan trén doan CO c6 2 diém dao dong
nguoc pha v6i nguon.

Cau 31 : Dao dong ciia mot chat diém 12 tong hop cua hai dao dong diéu hoa ciing phuong, co phuong trinh i
d6 lan luot 1a x; = 3003(2?7[t —% ) vax; =3/3 Cosz?nt (X1 VA X, tinh bang cm, t tinh bang s). Tai cac thoi

diém x; = X, li 46 ciia dao dong tong hop 1a:
A.x579cm. B.£519cm. ) C.x6cm. D.£3cm.
Giai: Phuong trinh dao dong tong hgp

X = 6cos(z—nt -2y (em); 3cos(2—7[t—£ ):3sin(2—nt) N

3 6 3 2 3 ' >
X1 = Xg ------ > 3cos(2—7[t—£ ):3\/§c032—nt %
LT 3 2 3 :
————— >tan2F 1= 3 =tan " N —A>
_____ > 2_7[‘[ = i + kg > t = £+%

3 6
27 ,1 3k

X = 6cos(?t——)—x 6003[—( +—)——]
x = 6cos(kn - E):i3\/§ cm=%519 cm. Chon Pap an B

14
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Céu 32. Mot soi day dan hoi cang ngang dang c6 song dung 6n dinh,.trén day, Alal diém nut, B la diém
bung gan A nhat v6i AB=18cm, M la mot diém trén day cach A 12cm. Biét rang trong mét chu ki song,
khoang thoi gian ma d6 16n van toc dao dong cua phén tir B nho hon van toc cyc dai cua phan to M la 0.1s.
Tim toc d6 truyén song trén day: (2,4 m\s)
A
Giai: AB= Z: 18cm-----> A =72cm
Biéu thirc cuia song dimg tai diém M cach nat A AM = d
2rd 7 T
Um = 2acos(—— + —)cos(wt - kn- —
M ( Tt Jcos( 5 )
Khi AM =d = A
6
2h w T T /2
Um = 2ac0s(—— + —)cos(ot - kn- —) = 2acos(— + —)cos(wt - kn- —
M (6/1 2) ( 2) (3 2) ( 2)

Um = - 2asin(% )cos(wt - Krt- %)

VM = Zamgsin(mt - kr- %)——————> VM = am\/gsin(mt - kn- %)——————>

VMmax = a® \/§

ug = 2acos(wt - k- %) —————— > vg = -2amsin(ot - Kr- %)——————>
| 2awsin(ot - kr- %)| < aw~/3 - > | sin(ot - k- %)| <312

| cos(wt - kn)| < +/3/2 = cos% 2 _—] 1

Trong mot chu ki khoang thoi gianma do lon
van toc dao dong cua phan tir B nho hon van toc
cuc dai chaphantt M lat=2t;, =2x T/6 =T/3=0,1s

Do d6 T = 0,3 ~----- > /\ 5
=72/0,3 = 240cm/s = 2,4m/s \z |

Toc d truyen song v =

= >

CAU 33 (PH SP HN lan 5): Trén mat mot chét long, ¢6 hai nguén song Két hop O3, O, cach nhau | = 24cm,
dao dong theo cling mot phuong véi phuong trinh u,, = u,, = Acoswt (t tinh bang s A tinh bang mm) Khoang
c4ch ngén nhit tir trung diém O ciia 010, dén cac diém nam trén dudng trung tryc ciia 0,0, dao dong cling
pha véi O bang q = 9cm. S6 diém dao dong vdi bién do bang O trén doan 010; Ia:

A.18 B. 16 C.20 D. 14

CAU 34 (PH SP HN lin 5): Nguoi ta ding hat proton ban vao hat nhan [Li déng yén dé gay ra phan Gng : p
+ /LI - 2a

Biét phan g trén Ia phan tng toa ning lwgng va hai hat ¢ tao thanh co cung dong niang. Lay khdi luong cac
hat nhan tinh theo don vi u gan dang bang s6 khdi cua chiing. Goc ¢ giita huéng chuyén dong ciia cac hat

a bay ra cé thé 1a:

A.cogidtribitki  B. bang 60° C. bang 160°
120°

giai

céu 1: theo bai ra ta co:

I D. bang

01 ) 02 15
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101-001 = A «<,/O0; +01%* =4 suyra A =3cm

3 _ OlOZ S k S OlOZ
Taco: A A
—-8<k<8 .
vay trén 0102 ¢6 16 diém dao dong véi bién dd bang O

cau 2:
ﬁp = ﬁal + ﬁaZ
theo dlbt dong lugng ta c6: = p,z) =pZ +p2,+2p,.P,,COSQ

dOKal = KaZ = pal = paZ = pa
(chus y p? = 2mK)

2
= p; =2p§(1+c03go):1+c03q)=p—g (1)
P,
2

Theo PLBT ning lugng todn phan, ta c6: AE = 2K  —K o -0= >% 2

Tu (1) va (2) ta co cose >-7/8; suy ra ¢ > 1510

vay PAP AN C LA phi hop

Cau 35: C6 hai ngudn dao dong két hop S; va S, trén mat nudc cach nhau 8cm c6 phuong trinh dao dong lan

lugt 1a ug = 2cos(10mt - %) (mm) va up = 2cos(10nt + %) (mm). Téc d6 truyén song trén mat nude 1a

10cm/s. Xem bién do cna song khong ddi trong qua trinh truyén di. Piém M trén mat nude cach S; khoang
S:M=10cm va S, khoang S;M = 6cm. Diém dao dong cuc dai trén S,M xa S, nhét 1a
A. 3,07cm. B. 2,33cm. C. 3,57cm. D. 6cm.
Giai: M
Budc song A = v/f = 2cm
Xét diém C trén BN
SlN = dl; SQN = d2 ( 0< dzf 6 cm)

Tam giac S;S,;M la tam giac vudng tai S; ] d,
1
Séng truyén tir S1; S, dén N: S, S,
Uin = 2cos(10xt - % _ 2ty ) (mm)
Upn = 2cos(10mt + % - 27;(12 ) (mm)
Uy = 4 COS[M_ ) cos[lOnt—M]
A 4 A
N 1a diém c6 bién d6 cuc dai: COS[M- %] =+1 >[n(dll_d2)— %] =kn
d,-d, 1 a4k -1
R — Sdi—dh= == (@
2 4 k= 0
64 128
di*—dy)? = $1S;* = 64 ----- >dy+dp = = 2
1 2 192 1 2 dl—dz 4k—1 ( )
64  4k-1_ 256-—(4k —-1)° .
2)-(1) Suyra d;= - = k d
@-@) Suyra dz= 5= == 4(4k 1) ngtyen auong
_ _1)\2
2> 0<dr< 6 ----- >0<d :M <6

44k -1)

16
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256 — X °
<
2 4X r r
biém N ¢6 bién do cuc dai xa S, nhat trng vdi gia tri nho nhat cua k: kpyin =3
_ 256 (4k —1)° B 256 —11°

Khi d6 d; = = 3,068 ~ 3,07 (cm)
4(4k —1) 44

0< 6 > X>8 ------ >4k-1>8 ------ >k>3

Cau 36: O mit thoang cia mot chat 1ong co hai nguon song két hop A va B cach nhau 20cm, dao dong theo
phuong thing dimg v6i phuong trinh ua = 2c0s40nt va ug = 2cos(40nt + %) (ua VA Ug tinh bang mm, t tinh

bang s). Biét tbc do truyén song trén mat chat 1ong 1a 30 cm/s. Xét hinh vudbng AMNB thudc mit thoang chat
long. S6 diém dao dong véi bién d6 cuc dai trén doan BN 1a
A. 9. B. 19 C. 12. D. 17.

M N

Giai:

Xét diém C trén AB: AC =d¢; BC = d..
Budc song A = v/f=30/20 = 1,5¢cm

20 <d; <20+/2 (cm) » C

2
Uac = 2cos(40mt- Zdl )

27d,
P

r r r r
Uc = 4COS[I(d1 —-d,) 7 ]cos[407rt+z(d1 +d,) +E]

Usc = 2cos(40mt + % -

Diém C dao dong véi bién d9 cuc dai khi cos[%(dl —d,)- %] = 1>

[%(dl—dz)—%] = kn (véi k 12 6 nguyén hoic bing 0) ------ >

di—do = 1,5k +0,375 (¥)

Mat khac  d;? - dy® = AB? = 20* ----- > dy+dy= __ 400 (**)
1,5k + 0,375
Lay (%) = (9 dp= — 20 LSKHOS75 _ 200 X ypcin ) sk+0,375>0
1,5k +0,375 2 X 2
d-,= @_L = —400_)(2
X 2 2X
_ 2

0<d,= 40°2XX <20 > X< 400 ----> X <20

X2+ 40X — 400> 0 > X >20(~/2 -1)

20(7/2-1)< 1,5k +0,375<20 --->5<k<13
Vay trén BN c6 9 diem dao djng cuc dai. Chon dap an A

Cau 37. Giao thoa song nudc véi hai ngudn gidng hét nhau A, B cach nhau 20cm c6 tan s6 50Hz. Toc do
truyén song trén mat nude 1a 1,5m/s. Trén mat nude xét duong tron tm A, ban kinh AB. Piém trén duong
tron dao dong véi bién d6 cuc dai cach dudng thing qua A, B mot doan gan nhit 1a

A. 18,67mm B. 17,96mm C.19,97mm D.
15,34mm

Giai:
17



