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BAI TAP TRAC NGHIEM VE SONG AM

1. Bai toan lién quan dén cwdng dd Am, mirc cwong do 4m
1.1. Phuong phap
Dé lam céc bai tap vé song am, ta can nhd mot sb kién thie sau déy:
—  Cuong d6 am tai mot diém cach ngudn mot khoang # 1a (coi ngudn phat am déng hudng trong
khong gian, hay nguén diém phat song cau véi cong suat P)
P I
TS imt ( don vi: W/mz)
L =log s
— Muc cuong do am: 0
* MOt s6 cong thirc hé qua hay dung:
Gia str diém A4 cach ngudn am khoang r4 c6 muc cudng d6 am L ,; diém B cach ngudn 4m khoang rs cd
murc cuong do am L.
e Héqual

Xét hai diém 4 va B. Pbi v6i ngudn 4m khong thay d6i cong suat P ta co

L1, =20log(dB)
.

L

L _‘r*-*:]':”“ﬂj—' s :]f]JL:-IF——]l']]u:._'r_

| e
Chtrng minh: I,

‘rT -
—][”L\'L_l —][\]]Lg.fL.l..=ﬂ'ﬂ]L‘|gri
e Héqua2

Xét hai diém A va B.

Gia st ban dau nguén am co cong suat P, mic cudong do am tai A va B lan lugt 1a L4, va Lp,.
Luc sau thay bang nguon am c6 cong suat P, khi d6 mic cudong do am tai A va B lan luot 1a L, va Ls.

L,—-L,= ﬂ'[]]L‘l:-_ L4100 ]L‘l:-_—[ i)

Ta cod Fi

= ][]]UL;—

Hs=

L,—L, —]ﬂJL"LI—"—]fllL‘I:-_ Io _ 10]og

Chtrng minh:
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P %
—10log 2L 0log|| 12 | Lo 20tog’ i 1010g &
F L, ) P r, P
4o,

Chay

Hoc Vit 1i khong nén nhé cong thirc ma nén hoc ban chat vi sao c6 cong thue d6. Tuy nhién, doi véi
nhiing bai toan song am thi hai hé qua bén ta nén nhd dé van dung nhanh vao bai tap. Ta qua cac vi dy

cu thé dé hiéu hon.

1.2 Vi du minh hoa

Vi du 1: Mot may bay bay & do cao i, = 100 m, gdy ra & mit dit ngay phia dudi mot tiéng dn c6 mirc
cudng d6 am L, = 120 dB. Mudn giam tiéng 6n t6i muc chiu duge L, = 100 dB thi may bay phai bay &
do cao:

A.316 m B. 500 m. C. 1000 m. D. 700 m.
Loi giai
(b
Séng 4m do may bay phat ra 1a song cau, nén ta co: (IANCY

(. I I
L,~1L =10/ log=>~log -1 [=10log = (dB)
) Lo [, I

Mat khac, ta cé
. /. I,

L.—L ==200dB) = log T e T T L

Ap dung vao bai, ta dugc: : :

— :-L: 10= h, =10h, = 10.100 =1000{m)
ill

bap an C

STUDY TIP

Néu bai nay nhd cong thirc hé qua 1 thi s& suy nhanhra  két qua bai toan.

Vi du 2: Chon ciu tra 161 ding. Cudng do 4m tai mot diém trong méi trudong truyén am la 10 W /m™

_ 12947 2 A X
L=10"Wim™ e cudng do Am tai diém dé bang

Biét cuong d6 4m chuan 1a
A. 60 dB. B. 80 dB. C. 70 dB. D. 50 dB.
Loi giai

Mrc cudng d6 am tai diém d6 tinh theo don vi dB 1a
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=70 [ (B )

12

. i
L{dB)=10log Fi =10log ]][

Pap an C.
Vi du 3: Mot séng 4m c6 dang hinh cau dugc phét ra tir ngudn c6 cong suat 1 W. Gia sir rang ning

luong phat ra dugc bao toan. Hoi cudng do am tai diém cach ngudn am lan luot 1,0 m va 2,5 m 1a bao

nhiéu?
A, [o= 007958 W w1, = 0000273 1000w
g, [ =0.07958 Wmad, = 01273 W/
C. [ o= 07958 W w1, = 001273 1w
D. [o= 07958 Wi L= 00273 Wi’

Loi giai
Pay la bai toan co ban chi can nhéd cong thirc tinh cuong do am do song cau gay ra tai mot diém.

Cuong do am tai cac diém do la

I

I =——==0079577TW e
I .
J o= 001273 W/’
T 25m2.5
Pap an C.
Vi du 4: Goi Iy 1a cuong d6 4m chuan. Néu muc cuong do 4m 1a 1 (dB) thi cuong d6 4m
A. )= 1,261 B.1=1,261, C.I,=101 D. 7=101,
Loi giai
Bai toan don thuan 4p dung cong thirc tinh mirc cudng do am
{ 1
L=log = 001=7=10""7 =1204,
Pap an B

Vi du 5: Hai 4m c6 muc cudng do 4m chénh 1éch nhau 13 40 dB. Ti sb cuong d6 4m cua chung 13
A. 10° B. 4.10° C.4.10° D. 10*
Loi giai
!

{ I f
L —[,=40dB=10log——-10log =—=40=Jog — =4 = —=10"
' ! f, I,

Ta co: Iy

P4p 4n D.
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Vi du 6: M6t ngudn am duoc coi 1a ngudn diém phat song ciu va moi truong khong hap thy am. Tai mot

vi tri song am bién d6 0,12 mm c6 cudng do am tai diém d6 bing 5OW” " Hoi tai vi tri trong c6 bién
do béng 0,36 mm thi s€ c6 cuong do am tai diém dé béng bao nhiéu?
A, 0.60Wm : B. 2, 70Wm™ C. 5-40Wm : p. |0.2Wm .
Loi giai
Néng lugng cua song am ti 1€ voi binh phuong ctua bién d§ song am.
W, a [, W,

— = —= g — =
W, & ;W

Ta co: .Cuong d¢ am ti 1€ voi nang lugng song !

L_ L =0 =7 =9/ =102(Wm "

Tido /i

Dap an D.
Vi du 7: Hai diém A, B nim trén ciing mot dudng thang di qua mot ngudén 4m va & hai phia so véi ngudn
am. Biét mirc cudong do Am tai A va tai trung diém cua AB 1an luot 13 50 dB va 44 dB. Mtic cuong do am
tai B la:

A. 28 dB. B. 36 dB. C. 38 dB. D. 47 dB.
Loi giai

A O M B

B
L

Goi M 1a trung diém cta AB. Vi L, > Ly nén R, < R, hay O (ngudn) nam trong doan AM, va gan A

Lo g, =20log R 50 4a—0 o log B g3 Bl (1+2.10")
hon. Ta co ¢ R R,
, g, = o =K
M la trung diém ctia AB nén 2
R,

R,=R +2R, =(1+2.10" )R, = L =(1+2.10"")
Tir d6 ta c6 R,

L, —1L,= 20log e 20log(1+2.10" )= 20.0,098 = 13,903

Mit khac R,

-7 —13 3— 1 17 = 3,0
Tir d6 ta c6 L, =10, —13903=30,037 = 3048

Pap an B.
Vi du 8: Mot ngudn am 1a ngudn diém phéat am dang hudng trong khong gian. Gia st khong c6 sy hap
thy va phan xa am. Tai mot diém cach ngudén 4m 10 m thi mirc cuong d6 am 1a 80 dB. Tai diém cach
ngudn 4m 1 m thi muc cudng do 4m bang

A. 90 dB. B. 110 dB. C. 120 dB. D. 100 dB.
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Loi giai

L_tR L Coor
I ) '

, I R 0]
Ta co: A :

L.—1,=100log ‘;—: 20 = L, =L, +20=100

Pap an D.
Vi du 9: Cho hai nguén song am két hop A, B dét cach nhau 2 m dao dong cung pha nhau. Trén doan AB
nguoi ta tha‘iy ¢6 5 vi tri Am ¢6 d6 to cuc dai. Cho biét toc do truyén am trong khong khi 1a 350 m/s. Téan
sO f ctia ngudn 4m c6 gia tri

AL IS0f- < f = 5250 B. 3508z = f = 5250
C. 3500z < f =202 55 D. TSH-= f < 202, 5H-
Loi gidi

Co6 5 vi tri &m cyc dai nén c6 5 bung song.

Trén soi ddy c6 5 bung thi khoang cach AB ngin nhat khi 2 dau A, B 13 2 bung

A
4%3AB
néntacd <

A
4—< AB
Tuy nhién ta khong liy bung & hai dau A, B. Do d6 2

Khoang cach AB 16n nhét khi 2 ddu A, B khéng 13 bung, khong 1a nat, khi dé:
AB<4242.2
.

=

_]. % < AR < 0.
Toddétaco =

b | e

=350 = f < 525(Hz)

Pap an B.
Vi du 10: Hai ngudn 4m nho S,, S, gidng nhau (dugc coi 1a hai ngudn két hop) phat ra 4m thanh cing pha
va cung bién d6. Mot ngudi dung ¢ diém N véi SN =3 m va S;N = 3,375 m. Toc do truyén am trong
khong khi 1a 330 m/s. Tim budc song dai nhat dé nguoi d6 & N khong nghe duge am thanh tir hai nguon
Si, S, phétra

A, A=1m B. A=0.5m C. A=0.4m D. A=0,75m

Loi giai

Dé & N khong nghe duoc 4m thi tai N hai séng 4m truyén dén nguoc pha nhau.

A P o . 0,75
d,—d =\ k+ |4A=0375m = 4= =
Tai N song am c6 bién do cuc tiéu khi: \ =/ 2kl
N NPV e . ) . .2 , L hk=0= 4 =10 T5m
c6 gia tri dai nhat khi N ¢ duong cuc ti€u thu nhat e
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Pap an D.
Vi du 11: Mot nguén am duoc coi la ngué)n diém phat song cAu va moi truong khong hép thu am. Tai
mot vi tri sébng am c¢o6 bién d6 0,12 mm c6 cuong dd am tai diém d6 b?mg L8OWn1 - . Héi tai vi tri song co
bién do béng 0,36 mm thi s€ c6 cuong do am tai diém do bﬁng bao nhiéu?

Al 0.60Wm ~ B. 2.70Wm C. 5. 40Wm - D. 16, 2Wm
Loi giai
W, ::;

—=—=4
Nang lugng cua séng am ti 1¢ véi binh phuong cua bién d§ song am Wioa

W, R

Néng lugng ctia séng am ti I¢ nghich véi binh phuong khoang cach dén nguén phat W 2
L:i: ﬁ;u} =1,=9] = ](nj“-"n.-’m )
IR a ) '

T d6 ta co !

Pap an D.
Vi du 12: Hai ngudn am diém phat séng cau dong bd véi tan s6 = 680 Hz duoc dit tai A va B cach
nhau 1 m trong khong khi. Biét téc do truyén am trong khong khi 13 v = 340 m/s. Bé qua su hip thy 4m
ctia mdi trudng. Goi O 13 diém nim trén duong trung truc ciia AB cach AB 100 m va M 14 diém nim trén

duong thiang qua O song song v6i AB, gan O nhit ma tai d6 nhan duoc 4m to nhat. Cho ring A8 01
(voi I 14 trung diém ciia AB). Khoang cach OM bang

A. 40 m. B. 50 m. C. 60 m. D. 70 m.
Loi giai
O X M
e o
f
r"./
A ' B H
.o -
A=—=0U5m
!

Budc song:

Tai M nghe to nhét va gﬁn O nhét thi M nam trén cuc dai k=1,MA-MB =4 ,

Tt hinh vé€, st dung dinh 1i Pitago ta c6
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‘.\Ld =MH + AH" = \/]n[f (x4 0,50

‘_ MB = J][m-‘- Ha—0.5)

=% \flfm-‘ (e 0,50) —J][m-‘- Hx—0,5) =0.5
Dung may tinh giai phuong trinh trén tim dugc x = 60 m.

Pap an C.
Vi du 13: Muc cuong do am tai vi tri cach loa 1 m 1a 50 dB. Mot nguoi Xuét phat tur loa, di ra xa no6 thi
thdy: khi cach loa 100 m thi khong con nghe dwocj 4m do loa d6 phat ra nita. Liy cuong d6 am chuén 1a

_ 12yy7 2 .
fy=10""Wim , coi song am do loa d6 phat ra l1a song cau. Xac dinh ngudng nghe cua tai nguoi nay

A. 25 dB. B. 60 dB. C. 10 dB. D. 100 dB.
Loi giai
Gia st khi cach loa khoang , = 100 m thi nguoi d6 khong con nghe dugc am do loa d6 phat ra nira va

luc @6 mirc cuong @6 am 1a L,. Theo hé qua 1 ta co

=10

H H -
L,—L =20log—= 1 =L +20log—=350+20]og
2 " : =Ly " & 100

Dap an C.
Vi du 14: Mot ngudn O phat séng am c6 cong suat khong doi trong mot méi truong dang hudng va
khong hép thu 4m. Tai diém A. muc cuong do 4m 1a 40 dB. Néu tang cong sut ciia ngudn am 1én 4 lan
nhung khong di tan s6 thi mic cuong do 4m tai A 1a:
A. 52 dB. B. 67 dB. C. 46 dB. D. 160 dB.
Loi giai

. ]

!
L =10log - =10log
| | SI,

=L . —-L =][]]ug_
i ¢ P

L =20loo L =10log
: = ]

Pr=4r

Tacod *

=L =L ][]lngj;—‘:—ltl F10log4 = 40
Pap an C.
Vi du 15: Ngudn 4m dit tai O c6 cong sudt truyén am khong ddi. Trén cung nira dudng thing qua O c6
ba diém A, B, C theo th ty c¢6 khoang cach tdi ngudn ting dan. Mtic cuong do am tai B kém muc cuong
do am tai A 1a b (B); muc cuong d§ am tai B hon mirc cuong d6 am tai C 1a 3b (B). Biét 40A = 30B. Coi
ocC

song am 13 séng cau va mdi trudng truyén am dang huéng. Tisé O4 bang:
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346 256 276 75
A. 56 B. 81 c. 21 D. 81

Loi gidi

[
20log =44
) 1 i ] [ [ 'II- 'II" I
.Ir.-__.lr_._.{ =N Jr_._—f_.:.:.'] r3h=4h ! 2[']]|__'1g - =4h
I V'
L,—L.=3h=<L —-L,=h = 20logL=h = :
' Ty 4
4 =3, dr =3 ’ 20log —=b
| I r 4 3
. r 3
Ta co: L
4 ’ 4 p. (47 256
= "[‘Jln:-_ ~ =420l g - log =—:—Hug;u - = T | =
2 ! . )

'I. 'II.

Pap an B.
Vi du 16: Tai diém O trong méi trudng dang hudng, khong hip thu 4m, c6 2 ngudn am diém, gidng nhau
v6i cong suat phat am khong d6i. Tai diém A c6 muc cudng d6 4m 20 dB. Dé tai trung diém M cua doan
OA c6 muc cuong d6 4m 1a 30 dB thi s6 ngudn 4m gidng cac ngudn am trén can dit thém tai O bang
A. 4 B.3 C.5 D.7

Loi gidi

L

) M

. 2 S—
A

Goi Py 1a cong suat ctia mot ngudén am diém. Gid stir can dat thém n nguoén dm giong nhau tai O dé thoa

man yéu cau cua bai toan, khi do cong suat cia ngudn luc nay la Ps = (n + 2)P,.

Str dung hé qua 2 ta cé
III:
r P 5 L
L, —1L, =20log—=+l0log—=20-30=20log = +10]og '
i ? .I': f = || = [” _.']r‘l
9 1 2 ! 9
s og ——=—-1-2log— = ——=10 == =3
ne+ 2 -2 n+2 5

Dap an B.
Vi du 17: Trong budi hoa nhac dugc t6 chitc & Nha Hat 16n Ha Noi nhan dip ki niém 1000 nim Thing
Long. Mot ngudi ngdi dudi khan dai nghe duoc am do mot chiéc dan giao hudng phat ra c6 muc cudng
do am 12 dB. Khi dan nhac giao hudng thuc hién ban hgp xudéng ngudi dé6 cdm nhan duge am 1a 2,376 B.
Hoi dan nhac giao hudng d6 c¢6 bao nhiéu ngudi?
A. 6 B. 18 C.12 D. 15

Loi giai
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Gid sir c6 n nguoi thuc hién ban hop xudng, khi do cong suat am phat ra 1a nP,, véi Py 1a cong suat am

v ]

L, —L, =20log-—y 10log L

r P
do mot chiéc dan giao hudng phat ra. Str dung hé qua 2 ta c6 ngay
- P 1 —_
= 12-2370=10log =l0log—=—10logn=n=10 " =[5
ni, Tn ;
Dap an D.

Vi du 18: Mot ngudn 4m S phat ra am c6 tan sd xac dinh. Nang luong am truyén di phan phdi déu trén
mit cAu tAm S ban kinh 4. Bo qua sy phan xa ctia song am trén mat dét va cac vat can. Tai diém A céach
nguén am S 100 m, mtrc cudong do am 1a 20 dB. Xac dinh vi tri diém B dé tai d6 mirc cuong do am béng
0.
A. 1000 m. B. 100 m. C.10 m. D.1m.
Loi giai
L, —1,=20log TN L =1,+20log L _ 20log b

Str dung hé qua 1 ta c6 ngay: " rs i

! I
= 20=20 ]L‘lg == = =0=p, =1000
100 100

Dap an A.
Vi du 19: Ba diém A, B, C thudc nira duong thang tir A. Tai A dat mot ngudn phat am dang hudng co
cong suit thay d6i. Khi P = P, thi mirc cudng d6 4m tai B 1a 60 dB, tai C 1a 20 dB. Khi P = P, thi mtc
cuong do am tai B 1a 90 dB va muc cuong d am tai C la
A. 50 dB. B. 60 dB. C.10dB. D. 40 dB.

Loi giai

) )
‘ L. -4, = 1[]]L‘|g 4
e

‘L:. -L, = jmngi
St dl.lng hé qua I ta c6 ngay: * r

ol —L, =L —L, =1 =1 —L_ +1,=20-60+90=30
Pap an A.
Vi du 20: Tai mot diém nghe dugc dong thoi hai am: 4m truyén téi c6 mirc cuong d6 am 1a 65 dB, 4m
phan xa c¢6 mirc cudng do am 1a 60 dB. Mtc cuong d6 4m toan phan tai diém do 1a:
A. 5 dB. B. 125 dB. C. 66,19 dB. D. 62,5 dB.
Loi giai

Goi [, va I 1a cudong do am tdi va am phan xa tai diém do.
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Khi d6 cuong d6 4m toan phan1a | 1+
L
leL=0,5=171=10"1,
‘rl
i, )
lg==0=1=10"7,

Theo bairataco *
Tur d6 ta c6 mirc cuong do am toan phan tai diém do la:

Ll jolg(107 +107) = 66,19

L=10lg

Pap an C.
Vi du 21: Tai O ¢c6 mot ngudn phat am thanh dang hudng véi cong suat khong doi. Mot nguoi di bo tir A
dén ¢ theo mot duong thang va ling nghe 4m thanh tir ngudén O thi nghe thdy cuong do am ting tir I dén

41 r6i lai giam xudng I. Khoang cach AO bang:

V2 3 AC AC

AcX= ac¥> 2 2
. : 5. P C. 2 D. 2
Loi giai
¢ A
il 11
O
|
¢ C
B F

Do nguén phét am thanh dfmg hudng nén cuong do am tai diém cach nguén khoang R 1a 47 R’

[1,=1 =I=04=0C

.. .. 1, =41 = 04=201
Gia str nguoi di bo tor A qua M t61 C. Theo bai ra ta co: [ =41 = 04=20M

Khi di bo tir A dén C theo duong thang AC, cuong do am ting tir I dén 41 roi lai giam xudng I nén I
dat gia tri 16n nhat. Suy ra M gan O nhat = OM vudng géc voi AC va M 1a trung diém cua AC.
Theo dinh 1i Pitago, ta co

. . . AT ACT
A =0OM  + AM = ——+4
4 4

AC3
2

= 3407 = ACT = 40 =
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Pap an B.
Vi du 22: Ba diém O, M, N cung nam trén mot nira duong thing xudt phat tir O. Tai O dit mot ngudn
diém phat song am dang hudng ra khong gian, méi truong khong hip thu am. Muc cuong do am tai M 1a
70 dB, tai N 1a 30 dB. Néu chuyén ngudn 4m d6 sang vi tri M thi mirc cuong d6 4m tai trung diém MN
khi do 1a
A. 36,1 dB. B. 41,2 dB. C. 33,4 dB. D. 42,1 dB.
Loi giai

Ban dau khi chua chuyén nguén am sang vi tri M, ta c6

L, —L, =20log =70-30=20log 2 = 1, = 100n,
r, ry

Khi chuyén ngudn am sang vi tri M, goi I 14 trung diém ciia MN. Ta c6

. Y
|J.. =Ml =—-MN=—(r, -r,)

!
2

‘_ v, =100,

. ' 2
L—L,=20log =1 =1, +20log2t =70+ 20log — =36,1

Tir dé ta c6 r 7 9

Pap an A.
Vi du 23: Mot ngudn am P phét ra am dang huéng. Hai diém A, B ndm cung trén mot phuong truyén
song c6 muc cuong do6 4m lan luot 1a 40 dB va 30 dB. Diém M nam trong moi trudng truyén séng sao
cho AAMB vudng cin & A. Xac dinh mic cudng d6 Am tai M?
A. 37,54 dB. B. 32,46 dB. C. 35,54 dB. D. 38,46 dB.

Loi giai

M

L —L,=20log = 40-30=20log™ =, = 107,

Ta c6 i Fs

Vi tam gidc AMB vuong cén tai A nén ta co
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AM = AB=PB—PA=r,—r, =(J10-1)r,

roo=r A AM T =0 [] - Nﬁ— ]} }

Theo Pitago ta co

L,—-L,=20logtt—r, =L, +20logtt
Tur d6 ta co Fu Py

= L, =40+ 20log : = 32,40

Y (V1)

Pap an B.
Vi du 24: Cong suat 4m thanh cuc dai cia mot may nghe nhac 13 10 W. Cho ring khi truyén di thi ctr

mbi 1 m thi ning lugng 4m lai bi giam 5% so véi nang lugng ban dau do sy hip thy ctia moi truong. Biét

cuong do 4m chuan 1a [, =107"Winr . Mirc cuong d6 am 16n nhat & khoang cach 6 m gan bang bao
nhiéu?
A. 10,21 dB. B. 10,21 B. C. 1,21 dB. D. 7,35 dB.

Loi giai
Ta c6 cong suat ciia ngudn & khoang cach n (m) (v6i n 1a s6 nguyén) la

P = P.0.95"
r F.(0,95)

{ = - -
AR AxR

Do do6 cuong do am duoc xac dinh boi
Vay mutc cuong dd am ¢ mot di€ém cach nguon khodng n mét la

I "

P.(095
Lo=logL=log '[—}

T 4AzRI
Véin=6thi £ =10-218

Pap an B.
Vi du 25: Tai vi tri O trong mot nha may, mot cdi béo chay (xem 1a ngudn diém) phat 4m véi cong suat
khong ddi. Tir bén ngoai, mot thiét bi xac dinh mirc cudng d6 4m chuyén dong thang tir M hudéng dén O
theo hai giai doan v&i van téc ban dau bang khong va gia toc c6 do 16n 0,4 m / s* cho dén khi dung lai tai
N (cong nha may). Biét NO = 10 m va murc cuong d6 4m (do cdi phat ra) tai N 16n hon mirc cudong do am
tai M 1a 20 dB. Cho ring méi trudng truyén am dang hudng va khong hap thu &m. Thoi gian thiét bi do
chuyén dong tir M dén N c6 gia tri gin gia tri nao nhét sau day?

A. 27 s. B.32s. C.47s. D. 25s.
Loi gidi

Day 1a mot bai co str dung kién thirc chuyén dong thing bién ddi déu 16p 10 di duoc hoc. Sai 1am thudng
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thay 1a 10i giai sau:

4
L ]

FOM
| —— | =20=10log|
L on ) =l

OM | :
e 1 = OM =100N = 100{m )

f
L.—L,=10log—=10log
| I, (

Ta co:

:.r| =0, 4m /5

Thoi gian thiét bi chuyén dong tr M dén N véi gia tbc co do 16n | 1a

”.\ﬁ_=|u|r3_w: IMN Z'Lm=1].]1['.r}
2 |r.'| 0.4 '

Sai 1am ¢ ddy do viéc khong doc ki dé bai. Dé bai ndi rang, thiét bi tir M chuyén dong véi van toc

ban dau bang 0 theo hudng dén O theo hai giai doan véi gia toc khong ddi, va ding lai tai N.
Nhu vay, giai doan 1, vat chuyén dong théng nhanh dan déu véi van tde ban dau béng 0, voi gia
téc c6 do 16m 0,4 m / s> dén vi tri P nao d6, khi do tai P vat c6 van tdc 1a v. Sau do, giai doan 2,

thiét bi chuyén dong thang chdm dan déu tir vi tri P va ding tai cong N.

(0] N b M
@ SRR ~ _-.-’\._ ___ __{,___ e -
CDDb NDD

Qua trinh chuyén dong nhanh dan déu tir M dén P:

Ve =1, |[.'|.f._,|. =14 |[.'|.f._,|. =t = 1_'

g

Qua trinh chuyén dong cham dan déu tir P dén N:

Vo= _|“|"; L == v, _|“|".' w =l = —

E'I_llnr:' = ;Fﬂ\ = E
Tir d6 suy ra

Quing duong thiét bi chuyén dong tir M dén N 1a

MY = P PN = 2l el = Sl Sl =l
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— Thoi gian thiét bj chuyén dong tir M dén N 1a

N an
At=t+t=2t=2 M =2 =30(s)
||I|'| 0.4 )
Dap an B.

Vi du 26: Trong moéi truong dang hudng va khong hap thu am, c¢6 3 diém thiang hang theo dung tht tu A;

B; C v6i AB = 100 m, AC = 250 m. Khi dit tai A mot ngudn diém phat 4m cong suét P thi mirc cuong do

am tai B 1a 100 dB. Bo nguén am tai A, dat tai B mot nguén diém phat am cong suit 2P thi muc cuong
doamtaiAvaCla

A. 103 dB va 99,5 dB. B. 100 dB va 96,5 dB.
C. 103 dB va 96,5 dB. D. 100 dB va 99,5 dB.
Loi giai

— Ban dau, dat tai A mot nguén diém phat &m cong suit P, ta co

{ r
L, =10 ]L‘IET — =10 ]L‘IET —— (TR
I ATAB T

Luc sau, bo ngudn am tai A, dit tai B mot nguon diém phat am cong suat 2P thi muc cuong do

am tai diém A la:

2rP P
L. = ][]]L‘I%T —_— ][]JL‘I:-:TZ +1 [fI]L‘Ig ——— = 10348,
' AT ABI, A7 AR,
—  Miuic cuong d6 am tai C la:
AB’ .
L.o=L +10log——=199 548
. BC

Pap an A.
BAI TAP REN LUYEN Ki NANG
Cau 1: Ngudn am tai O c6 cong suat khong doi. Trén cung dudng thang qua O c6 ba diém A, B, C cing
nam vé mot phia ctia O va theo thi tu xa c6 khoang cach téi ngudn ting dan. Muc cuong do am tai B

kém mirc cuong d6 am tai A la a (dB), mac cuong do am tai B hon mirc cuong do am tai C 1a 3a (dB).

. 2 ocC
. OA=—-O0B , —
Biét 3 . Tinh ti s6 OA
81 9 27 32
A, 10 B. 4 c. 8 p. 27
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Céau 2: Miic cuong do cia mot am 1a L =30(dB). Hay tinh cudong do ctia 4m nay theo don vi W/ m’. Biét

. Jo=10 W e
cuong d6 am chuan la " . Mtic cuong do am tinh theo don vi (dB) la:
A, 10 "W/ m™ B. 10 "W/ m?
C. 10°W /m” D. 10°W /m”

Céu 3: Hai diém nam cung mot phia cia ngudn am, trén cung mdt phuwong truyén 4m cach nhau mot
khoang bang a, c6 mirc cudng do am lan luot 13 Ly, = 30dB va Ly = 10dB . Biét ngudn 4m 13 ding
huéng. Néu ngudn am d6 dit tai diém M thi mac cudong do 4m tai N 14

A. 12 dB. B. 7 dB. C.11dB. D. 9 dB.
Cau 4: Tai mot phong nghe nhac, tai mot vi tri: mic cuong do am tao ra tu nguén la 75dB, muc cuong
d6 am phan xa & birc tuong phia sau 13 72dB. Mirc cudng do am toan phan tai vi tri 6 1a bao nhiéu? (btc
tuong khong hap thy 4m)

A. 77 dB. B. 79 dB. C. 81 dB. D. 83 dB.
Ciu 5: Hai diém M va N nam cting mot phia ctia ngudn 4m, trén cting mot phuong truyén am co
Ly =30dB, Ly =10 dB, néu ngudn dm do6 dat tai M thi mirc cuong d6 am tai N khi d6 1a:

A. 12 B.7 C.9 D. 11
CAu 6: Cho 3 diém A, B, C théng hang, theo thu tu xa dan nguén am. Muc cuong do am tai A, B, C lan
luot 1a 40 dB; 35,9 dB va 30 dB. Khoang cach gitra AB 1a 30 m va khoang cach gitra BC la:

A. 78 m. B. 108 m. C.40 m. D. 65 m.
Cau 7: Trong mot ban hop ca, coi moi ca si déu hat véi cing cudng dé 4m va cing tan sb. Khi mot ca si
hat thi mic cuong do am 1a 68 dB. Khi ca ban hop ca cung hat thi do dugc muic cuong do am 1a 80 dB.
S ca s c6 trong ban hop ca la:

A. 16 nguoi B. 12 nguoi.

C. 10 nguoi. D. 18 nguoi.
Cau 8: Mot nguoi dung gitra hai loa A va B. Khi loa A bat thi ngudi do nghe dugc dm c6 muc cudong do
76 dB. Khi loa B bat thi nghe dugc am c6 murc cuong do 80 dB. Néu bat ca hai loa thi nghe dugc am co
muc cuong do bao nhiéu?

A. 156 dB. B. 4 dB. C. 81,46 dB. D. 110 dB.

Cau 9: Cong suét Am thanh cyc dai ctia mot may nghe nhac gia dinh 1a 10 W. Cho réng cu truyén trén
khoang cach 1 m, ning luong am bi giam 5% so véi lan dau do su hap thu cta hap thu cia moi trudng

f=107WIIT Néu mé to hét & thi muc cudng do Am & khoang cach 6 m la:

truyén am. Biét
A. 98 dB. B. 89 dB. C. 107 dB. D. 102 dB.

DAP AN
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1-A 2-B 3-C 4-A 5-D 6-A 7-A 8-C 9-D

2. Bai toan lién quan dén day dan, sao

Dé 1am bai toan lién quan dén day dan, sdo can chi ¥ dén diéu kién dé c6 song dimg trén day dan,
trong Ong sdo (xem lai phan i thuyét).
Vi du 1: Trén soi day dan 65 cm séng ngang truyén véi toc dd 572 m/s. Day dan phat ra bao nhiéu hoa
am (ké ca am co ban) trong viing 4m nghe duoc

A. 45. B. 22. C. 30. D. 37.

Loi giai
Day dan c6 hai dau lag nut, chiéu dai day thoa man
[ = J?£= Jrl—l__x f = .'i'r:—l= 440n

2 2f

= )
lo= /= 20000 40013 ta co

Dé day dan phat ra hoa 4m trong ving nghe duoc thi
1o = 4400 = 20000 < 0,030 < p = 45, 45
Co 45 gié tri nguyén thdéa man.

Pap an A.
Vi du 2: M6t dng khi c6 mot dau bit kin, mot dau hd tao ra 4m co ban c6 tan sé 112 Hz. Biét tbc do
truyén am trong khong khi 1 336 m/s. Budc song dai nhét ciia cac hoa am ma éng nay tao ra bang:

A. 1 m. B. 0,8 m. C.0,2 m. D.2 m.
Loi giai

Diéu kién dé co song dirng trong dng:

| N
I =(2k 1 1}_%_u;= il

Ml

="

(1 1a chiéu dai cua cot khi trong dng, dau kin 1a nit dau hé 13 bung cta séng dimg trong dng khi). Tir d6

ta co

(fo: tan s0 am co ban). Theo bai ra ta co:
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f=112H = = [ =
4 4112

Il
[ o]
U
|
Il
=
]
L
—
=
—

Il
%)

. py (2
Tur (*) ta thay cac hoa am c6 A khi (2k - ])m:"- , suy ra (2k+1)

!

A, ,‘:3—.:][}”}

Vay
Dap an A.
Vi du 3: Mot dng séo dai 80 cm, mot dau bit kin mot dau hg, biét van toc truyén 4m trong khong khi 1a
340 m/s. Xac dinh tan s6 16n nhat ma dng sao phat ra ma mot ngudi binh thudng ¢ thé nghe dugc?
A. 19,87 kHz. B. 19,98 kHz. C. 18,95 kHz. D. 19,66 kHz.
Loi giai
Ong sao mot dau khi mot dau ho nén chiéu dai dng sao thoa man.

[ =(24k+ ]}%=[:1A' P1).—= f=(2k ]}.i

Dé ngudi binh thuong c6 thé nghe duoc thi J= 2000002 1y 46 ta co

(2% | nigznnnn = k<93 0ke =k, =93= f_ ~19.87.10°H:

Dap an A.
Vi du 4: Cot khi trong dng thay tinh c6 do cao [ c6 thé thay dbi duoc nho diéu chinh muc nude trong
6ng. bat mot am thoa trén miéng 6ng thuy tinh d6. Khi am thoa dao dong, n6 phat ra am co ban, ta théy
trong ¢t khi c6 mot song dimg on dinh. Khi d6 cao ciia cot khi nho nhét [, = 13 cm ta nghe dugc am to
nhat, biét ddu A hd 1a mot bung song, dau B 1a nut, toc do truyén am 1a 340 m/s. Tan sé am do am thoa
phat ra la:

A. 563,8 Hz. B. 658 Hz. C. 653,8 Hz. D. 365,8 Hz.
Loi gidi

Khi ta nghe dugc am to nhét thi éng thuy tinh c6 ddy 14 nat, dau ho 13 bung nén chiéu dai cot lac nay thoa

[=(2k+1)2
man . Theo bai ra ta c¢6 khi dd cao cot khi 12 nho nhét thi ta nghe dugc am to nhét, tic 1a ta
cok=0.
L =—=13cm= A=52cn=10.52m
Do do
2
=l—= -.4 —(‘I‘:_}.hff'
A 0,52

Suy ra tan s6 do am thoa phat ra 13

Pap an C.
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Vi du 5: M6t 4m thoa c6 tin sb dao dong riéng 850 Hz dugc dit sat miéng mdt 6ng nghiém hinh tru day
kin dat thing dimg cao 80 cm. P dan nude vao éng nghiém dén do cao 30 cm thi thdy 4m dugc khuéch
dai 1én rit manh. Biét téc d0 truyén am trong khong khi c6 gid tri nam trong khoang
300m s =v=350m s Hoj khi tiép tuc d6 nudc thém vao 6ng thi co thém may vi tri ciia myc nudc cho
am dugc khuéch dai?
Al B.2 C.3 D.4
Loi gidi
— Khi d6 dan nudc vao 6ng nghiém dén d6 cao 30 cm thi théy am duuoc khuéch dai rit manh, co
nghia 1a khi d6 hién tuong song dimng xay ra, 4am nghe duoc to nhét do tai day ong hinh thanh mot
nat song, mi¢ng 6ng hinh thanh mdt bung song. Mat khac, nude cao 30 cm thi ¢t khong khi cao

50 cm. T do ta cod

o 1 ) -
300 —— 1k ——|=0.5=
L4850  2.850)

(] L

I.l./‘_l. 2
hn — = —— !
3

<3s0) i j L '|
L4 21 L4850 28350

4850 2830
—  Tu d6 dé thay 4 =40cm
— Khi tiép tuc d6 nudc vao 6ng thi chiéu dai cot khi giam dan, va dé Am khuéch dai manh thi
chiéu dai cot khi phai thoa man
A

A - -
Osl=—tbh—=10+420<30=-05<k<2= k=01
7

Vay khi d6 thém nudc vao thi c6 thém 2 vi tri lam cho am khuéch dai rAt manh

Pap an B.
Vi du 6: Trong am nhac, khoang cach giira hai nét nhac trong mot quing duogc tinh bang cung va nira
cung (nc). Mdi quing tam dugc chia thanh 12 nc. Hai ndt nhac cach nhau nc thi hai 4m (cao, thap) twong

L D N B , .
S =2/, . Tap hop tat ca cac am trong mot quang tam goi

g v6i hai ndt nhac nay co tan s6 thoéa méan
12 mot gam (Am giai). Xét mot gam v6i khoang cach tir ndt PO dén cac ndt tiép theo Ré, Mi, Fa, Sol, La,
Si, B6 tuong tng 1a 2 nc, 4 nc, 5 nc, 7 nc, 9 nc, 11 nc, 12 nc. Trong gam nay, néu Am ung voi ndt La c6
tan s6 440 Hz thi am tmg véi ndt Sol ¢o tan s 1a
A. 330 Hz. B. 392 Hz. C. 494 Hz. D. 415 Hz.
Loi gidi

— Trong am nhac, ta biét cao do tang dan: P4 Ré Mi Fa Sol La Si bo.

—  Goi tin sb tng voi ndt Sol 14 £; va timg véi ndt La 14 fo. Hai ndt ndy cach nhau 2 nc.

— Theo bai ra, hai nt nhac cach nhau nira cung thi hai 4m (cao, thip) twong (mg véi hai ndt nhac

nay
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Jr.l — I\al'i_,r — I: I\alrj_': -If._

f; = HO =392/

Ta)

— St dung cong thic nay ta dugc

— Tur d6 suy ra am ung vdi not Sol ¢6 tan so 1a

Pap an B.
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