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2.1. DAO PONG PIEU HOA

2.1.1 CO SO LY THUYET:

Dao dong co:

Dao dong tuan hoan:

Chu ki dao dong:

Tan s0 :

La s6 1an dao dong thuc hién dudc trong 1 s. Ki higu: “f”

Dao dong diéu hoa:

2.1.2 CONG THUC,CAC DANG TOAN CAN NHO

2.1.2.1
HOA :
Xmax = A
‘x‘min:()
x=Acos(0t+ @) = %, = —A

[Fip|

DAO DONG CO

Dao dong co la: Chuyén dong c6 gidi han trong khong gian, lip di lip lai nhiéu 1dn quanh vi tri cn bang.
Dao ddng tuan hoan 14 dao dong ma cii sau nhiing khoang thdi gian bing nhau thi trang thai dao dong dudc lip lai nhu ci.

1a khoang thdi gian ngan nhit d€ trang thdi dao dong lip lai nhu cii. Ki hiéu: T , don vi: (s)
s 1

Dinh nghia khéc : tan so la dai lugng nghich déo ctua chu ki. Pon vi: — = HZ (Poc: Héc)

T S d RAak s

Dao dong diéu hoa la dao dong dudc mo ta bang dinh luat dang ham sb sin ( ham sb cosin ) clia thdi gian nhan v6i mot hing s6
Phuong trinh dao dong co diéu hoa: x = Acos(wt + @) hoic x = Asin(wt + @)

PHUONG TRINH DAO PONG, VAN TOC, GIA TOC, CHU KY, TAN SO TRONG DAO PONG PEU

™~

max __ |lmax*lmin‘ _ L

2
[ o, vV la|
A= 2 pa max __ max __
* % ? 0] ?

Vinaxeb+ = WA
‘V‘min:O

v = —wAsin( ot + - - wihamr
( 2 Vmaxch~ = —OA

v nhanh pha g 80 v6i x

A = OFA
|a|min=0
a=—w’x=—w’Acos(@t + @) = { Vmin = —0A

a ngudc pha so véi x

T
a nhanh pha ) S0 vOi v

/ amax amax
Vmax

k 2 2
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2.12.2 HE THUC POC LAP:
(= (=
Amax Vmax v = iw\/f
w2A WA
A=\/x2+—
X2 vV o\2 \/
(A ) ( Vmax ) +v
W = =
WA A2 —x
( F 2 ( - 2=1 “=o (vmaxz_V2)
+ =
Fax Vmax
N7 <z
kA=mw?A WA

2.1.2.3 TIM THOI GIAN NGAN NHAT, QUANG PUONG, QUANG PUONG LON NHAT NHO NHAT,VAN
TOC,TOC PO TRUNG BINH:

At =

X2 X2
cos(wz):x cos(wz):x
~~N ~~N
¢ - O
(0]

Thai gian ngin nhét dé vat di tit x; —xp
Chu y: vivy >n—8) =|)C1 —xz‘

T
At =n—+At — S=2nA+S,
2 S o’

Xdc dinh S} bing hinh vé

QUANG DUONG VAT DI TU THOI DIEM 1, 1,

T t
>— = ?:thm = t=nT+At

2

A
Simax = n.2A + 2Asin7(p
~—————

T

0<t<—

2

Quing dudng 16n nhét vat di dugc trong khoang thdi gian t

T
t>—

2

A
Simin =n.2A +2A(1 — cosT(p)
~
T

0<t<—

2

Quing dudng nhd nhét vat di dugc trong khoang thdi gian t
Van tdc trung binh vat di tif vi tri x; —xy

e N
X2 — X1
| =
th Hh—1
Véit=T = v=0
t=T — Vv 4A
_ V= —
T
T ), - _Smax
‘max =
1> = A
2 s _ min
'min AL
_ S
V=
t
~———

Toc do trung binh vat di tir vi tri x; —xp



CHUONG 2. DAO PONG CO

2.1.2.4 TIM THOI GIAN, QUANG PUGNG VAT QUA 1 VI TRI NHIEU LAN:

Néu n chin thi: m=2

="y
2

m lan

Néu n 18 thi: n=1
Néu n chin thi: m=2

LYY

2 m1an

=

Néu n 18 thi: n=1

2.1.2.5 TIM SO LAN VAT PAT VAN TOC CO PO LON V, TRONG THOI GIAN Ar:

Xdc dinh k bing cach ding hinh vé

At

— =n+m — Nsp, =4n+ k

T s0 lan ~~
S6 1an vat dat van tdcVy trong thoi gian: mT

2.12.6 TIM SO LAN VAT QUA VI TRI x, TU THOI PIEM 1, — 1>

Xic dinh k bing cich ding hinh vé
g g

At

— =n+m = Ny, =2n+ k

T 50 lan N

S6 1an vat qua vi tri xo trong thoi gian: mT

e e R 3A 125 A A . A A s e . A o N T
2.1.2.7 Tim o, f,T khi thei gian d€ d6 16n van toc gia toc khong vugt qua gia tri nhat dinh la —:
a

A
/ fut ]
0= X0 A Mo A
x=0—x: \/i -x|-'_ﬂ_" A -
N = 1 i }
A T A N T T A A
t=—" = x1=7" nho — — £
da b 12 8
———
Vi

2.1.3 UNG DUNG GIAI TOAN

: . N N
Mot con lac 10 xo treo thang ding k = 10(—);m = 25g = 10(%), ban dau ta ning vat 1én sao cho 10 xo ko bi
m s

bién dang rdi tha nhe cho dao dong, chon gbc thoi gian liic vat bit ddu dao dong, truc Ox thing ding chidu duong
huéng xubng. Pong ning bang thé ning ctia vét vao thdi diém?

80 40 80 20 80 40 " 80 40
Lbigiéi
T
“3
—— ol = X T (i . . km
Wa=w; = t= 2nf80:>saum01 p <(:)>wd—W;:> 80 " 20

Mot vat nho khéi lugng m dit trén mot tim van ndm ngang hé s6 ma st nghi gitta vat va tim van 14 0,2. Cho tim
van dao dong diéu hoa theo phuong ngang véi tin sd 2hz . D€ vat khong bi trugt trén tim van trong qua trinh dao
dong thi bién do dao dong clia tAm van phai thoa man diéu kién nao ?

A. A< 1,75¢m B.A<1,5¢m C.A<1,25cm D.A<2,25cm

Lui giai

@max clia m dé vat khong trugt — %max van

———

Amax=kg=2m §2 2
Amax = Wz-Amax u>Ama)c = 2 =1,25¢cm — |A < 1,25cm
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< 5T
Quang dudng 16n nhat vat di dugc trong khoang thdi gian: Y ?
A.TA B.8A C.94 D. 10A

Lui giai

S=6A  Spax=A
st 3T T
3 2 6
N < A <X N ST X A . N - R s 1 A A - R ,oqe N
E Mot con lac dao dong di€u hoa trong 3 dau tién di tu diém M c6 li d0 x; = —3cm deén diém N co 1i do
xp = 3cm. Tim bién d6 dao dong ?
A A=6cm B.A=12cm C.A=22cm D.A=32cm
Loi giai
T T
172 1—3
X=—7 x=—A—"x=—2 23x=02x==- 2 x=A—x=- =
5T T T
6 23
5 . Ao e s ax s T 5T & -
Mot vat dao dong di€u hoa di tut mdt diém M trén quy dao den vi tri can bang hetzg. Trong D tiep theo vat di
dugc 15¢m . Vit di tiép mot doan S nita thi vé M dd mot chu ki.Tim S. ?
A.S=5+5V3(cm) B.S=5+10v/3 (cm) C.S=9+10/3 (cm) D.S=10+5v/3 (cm)
Loi giai
T \ ST T T —A AV2 A3
t=— = Vit di theo chiéu am P Vat di tit: x=—— —x=0—x= —x=
12 46 2 2 2
AV3 A ST T T A AV3
=—— A =0S=A+—-=1 A=1 T—— === i T S
X 5 ATX 0S —|—2 S5em = Ocm %3~ 4 = S 2+ 3 545v3 | (cm)
A Tinh doan S cubi:

Trong: E Vat di tt x=0—x=—A—x=——

2
E Vit dao dong déuhoakhix=x,=1cemthiv=v, =4 cm/s khi x =xy =2 cmthi v =vy; = —1 ¢m/s.Tinh véin
téc khi qua vi tri cén bing ?

A Ve =21 em/s B. Vipar = V22 cm/s C. Viax = V23 cm/s D. Vyar = V24 cm/s
Loi giai
A= V12sz —VZZ)QZ - \/2]
) V222_V12 V5 = Vpar =| V21 cm/s
= 7‘)12_‘)22 = \/g
X" —X1

23 . ) .
Cho x = 3cos(4m.t + %) cm.Trong cung 1 khoang thoi gian P 5. Tim téc do trung binh 16n nhat va nhé nhat ?

A. |Vinax| = 8.2cm/s; [viin| = 7.04cm /s B. [Vinax| =2.8cm/s; |vipin| = 4.07cm/s
C. |Vimax| = 3.2cm/ s |Viin| = 3.02cm /s D. |Viax| = 2.3cm/s; |Vipin| = 2.03¢m /s

Lui giai

2

A Ato
23 1 (/7\) /l\ ( ) Smax = n.2A + ZASL'HT |Vmax‘ = Smaxt = 8.261’)’[/5‘
—s=1754+-=(2)T+ = (5) = A =
0] | = il =
13 6 ) 6 Smin = .24+ 24(1 = cos =32 [Vmin| = Sint =|7.04cm/s
Mot vat dao dong diéu hoa, ldc vat & vi tri M c6 toa dd x; = 3cm thi van tdc 1a 8(cm/s); lic vat & vi tri N ¢6 toa

dd xo = 4cm thi ¢6 van tdc 12 6(cm/s). Tinh bién do dao dong va chu ky dao dong cia vat. ?
A m B.2xm C.3xm D.4x

Lui gidi
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Vi

)2
ﬁ)z = o=|[x]
[0)

M () = (1) + (
N:(A)? = () + (

@ Mot chit diém dao dong diéu hoa vé6i chu ki T va bién do . Biét trong mot chu ki, khodng thi gian dé van toc c6

2T 4 .
d6 16n khong vugt qua 247+/3(cm/s) 1a 5 Xéc dinh chu ki dao ddng ctia chat diém. ?

A.0,45s B.0,5s C.0,6s D.0,7s
Loi gidi
2T T A +v Al d ok ia
4f1:?:>f1:€2x1:§,w:ﬂﬁw:>71:

Cho mot hé dao dong nhu hinh vé. Lo xo0 ¢6 d6 cting k = 50N /m va khi lugng khong dang ké. Vat c6 khoi
lugng M = 200g, c6 thé trugt khong ma sat trén mit phang ngang. Kéo vat ra khoi vi tri can bang mot doan a = 4cm

/ k
N o o o jﬂ’u'ﬂ"-“-fh"' -
roi budng nhe. Tinh van toc trung binh cua vat sau khi n6 di quang dudng 2cm ?
A.30 (cm/s) B. 40 (cm/s) C.50 (cm/s) D. 60 (cm/s)

Loi giai

0= E—Sﬂ: (rad/s)
,,/m,

a w3

t=—=——= i s vat di tr x=A=4 dén x=A/2=2
[0) St 15

= = ; =130 (cm/s)

Mot vat dao dong didu hoa trén mot truc ox nam ngang c6 quy dao la mot duong thing dai 24 cm, tin s6 dao
s N . . R T
dong la 25/mHz. Tai thoi di€ém ban dau vit dang & bién ducng. Tim quang dudng vat di dugc tu thoi diém 1} = — s

12
dén thai diém 1, = = 5.7
A.4,142cm B.421,4cm C.241,4cm D. 142 4cm
Loi giai
© =50rad/s
A=12cm

x = 12cos(50t)cm

no2s 1 n n —
7= 5 =25y = 1 =2T+ g5 = §=2412-1205(50.5) = 1.6em = AS=|142,4cm

1
% —5 — §' =5.4.12 = 240cm.

. Mot vat dao dong diéu hoa c6 tan sb f=10Hz, A=10cm, & thoi diém t1 vat dang & vi tri A/2 va chuyén dong
theo chiéu duong. Tim quang dudng vt qua vi tri can bang 1an thd 100 tinh tif thoi diém t1. ?
A. 1994(cm) B. 1995(cm) C. 1996(cm) D. 1997 (cm)

Li giai

A 0
Trong 2 1an cubi vét di tit x=A/2—x=A—x=0—x=—A—x=0 | 1' :
I.‘A
(n—-2)4A . (n—2)4A A B ——

Mot vat dao dong diéu hoa véi phuong trinh x = 10cos (37t + 7/3) (cm). Tim s6 1an vat qua vi tri xo = 3 cm,
trong thoi gian 1,5 5. ?
A.21an B.3lan C.4lan D.51lan

Lui giai



CHUONG 2. DAO PONG CO 8

t=0;x1=5cm;v <0
T
tzz;x2=5\/§cm;v<0 A 55 T .
! T
H

%:z+%—>1v:2.2+1=

Mot vat dao dong véi phuong trinh x = 4cos37t cm. Xéac dinh sd 1an vat c6 tbe do 6¢m/s trong khodng (1;2,5) s
5

A.7lan B. 81lan C.91an D. 101an

Loi giai
t; = 0;v; = 0 dang tang

T
=1+ Z;Vz =12ncm

%:2+%—>N:2.4+1:

Cho mot vat dao dong diéu hoa véi phuong trinh x = 8cos (27t — g)cm Thoi di€ém thd 2010 vat qua vi tri
v=—8mcm/s?
A. 1004,5s B. 581,300 s C. 583,100 s D. 100,583 s
Loi giai
e pe
. T
2 AV3 ..|_'l - ‘*'_«;lh_"’ AL
Ban diu vét & bién; v < O:x= AZ—L=i4\/§=ii T L‘ -
2 2 '-_r, ‘i“
.l'\'\ /.l

2008.T T .
12010 = 12008 + 12 = ) —&-5 =|1004,5s B

N T N
Mot vat dao dong di€u hoa véi phuong trinh x = 8cos(nt — Z)cm Thoi diém tha 2010 vat qua vi tri cé dong

ning bang 3 1an thé ning ?

12059 59120 12120 120
A. B. . e —
2 2 " €50 ¢ 59 °
Loi giai
AV2 Lol A A A
x= —x= X=A—=X="7T  X=—T IXx=—T
2008 2 2 2 2
+A 0
Wa=3W = x=—- 2010.7 T 2 T T
010 =1 = - l L _
V3 = 1010 =008 +12 R 3 T T 6

N A
Bandéu:x:T;v>0

R T 2 R
Mot vit dao dong diéu hda theo phuong trinh: x = 6eos(57. — 7) em. Tinh tit Lic bit ddu khéo it dao dong,
1an thy hai vat ¢6 van téc vo = — 157 em/s vao thoi diém ?
Rt 5 1 o 13 b 17
=8 =8 =8 =8
60 60 60 60
Lui gii
AV2 AV3
x= —x=A Asr—0 x=0—x=— T
AV3 ~ T A~
4 ., T N T N T 13
— z L L _| B
V2 8 4 6 60

R AV?2
Ban dau: x = T;v>0

Mot con lic 10 xo dao dong diéu hoa theo phuong ngang vdi ning lugng dao dong 1J va luc dan
hoi cuc dai 1a 10N. Goi Q la dau cb6 dinh cta 10 xo. Khoidng thdi gian gifta hai lan lién tiép diém
Q chiu tic dung cia luc kéo 5v/3 N la 0,1s. Tinh quiang dudng I6n nhit ma vat di dudc trong 0,4s.
A. 84cm B. 40cm. C. 64cm D. 60cm

Li giai
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A=20cm
k=50N/m
AV3 T T T
F:kxzs\/g:x:T:tQ:E E:€:>T:O76s zsmax:
24 Sts6
™ 7T A
1=04s= 2 + = = Su khiST/6_max:2Asin(7(P) —A = Spax=3A

2.1.4 CAC BAI TAP DE NGHI

Mot con Iic 16 xo nam ngang c6 k = 400N /m;m = 100g; 1dy g = 10m/s”; hé s6 ma sét giita vat va mit san la
1 = 0,02. Liic diu dua vat t6i vi tri cach vi tri can bang 4cm rdi budng nhe. Quing dudng vat di dudc tir lic bat dau
dao dong dén lic diing lai 1a ?

A. 16m B. 1,6 m C.16cm D. 16 mm

Loi giai

X 4 . o
Vit dao dong déu hoa véi phuong trinh: x = 8cos(wr + E)(cm) Sau thoi giant; = 0,5s k€ tit thai di€ém dau vat di

dugc quang dudng S; = 4cm. Sau khoang thdi gian 1, = 12, 5s ( k€ ti thdi diém ban dau) vat di dugc quing dudng: ?
A. 160cm. B. 68cm C. 50cm D. 36cm

Loi giai
Mot chét diém dao dong diéu hoa quanh vi tri can bang O, trén quy dao MN = 20cm. Thoi gian chit diém di
tit M dén N 1a 1s. Chon truc toa dochiéu duong tit M dén N, gdc thdi gian lic vat di qua vi tri can bing theo chiéu
duong. Quang dudng ma chit diém da di qua sau 9,5s ké tir lic t = 0: ?

A. 190cm B. 150cm C. 180cm D. 160cm

Loi gii
E Con lic 16 xo treo thang ding, gdm 16 xo do ciing k = 100(N /m) va vt ning khdi lugng m = 100(g). Kéo vat theo
phuong thang ding xudng dudi lam 16 xo gidn 3(cm), rdi truyén cho né van toc hudng 1én. Liy g = 7% = 10(m/s2).
Trong khoang thdi gian 1/4 chu ky quing duong vat di dugc ké tir lic bat dau chuyén dong 1a ?

A.5,46(cm). B.2,54(cm). C.4,00(cm). D. 8,00(cm).

Li giai

1 N "
Mot vat dao dong theo phuong trinh x = 4cos(107s + Z)cm t tinh bang gidy. Tim quang dudng vat di dudc ké tu

khi vat c6 toc dd 0,27+/3m/s 1an thi nhit dén khi dong ning bang 3 1an thé ning 1an th tu: ?
A. 12cm B.8+4/3 C.10+2V3 D. 16cm

Lui giai

; 7T
@ Mot vat dao dong di€éu hoa véi phuong trinh x = 6cos (27wt — g)cm Tinh d6 dai quang dudng ma vat di dugc

) 13
trong khoang thdi gian#; = 1,5s dén 1, = R ?
A. (50++/3)cm B. 53cm C. 46¢cm D. 66¢cm
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Loi giai

Mot vat chuyén dong thang khong ddi chidu. Trén quiang dudng AB, vat di nia quang dudng dau véi van toc
v = 20m/s, nita quang dudng sau vat di v6i van tc v, = 5m/s. Van toc trung binh trén ca quing dudng 1a ?
A.12,5m/s. B. 8m/s. C.4m/s. D.0,2m/s.

Loi giai
Mot vat chuyén dong thang khong ddi chidu trén 1 quing dudng dai 40m. Nita quiang dudng dau vt di hét thoi
gian #; = 5s, nlta quing dudng sau vat di hét thdi gian 1, = 2s. Téc do trung binh trén ca quing dudng 1a ?

A.Tm/s B.5,7lm/s C.2,85m/s D.0,7m/s

Lui giai

@ Con lic 16 xo treo thang diing. Chon truc toa do thang ding, gbc toa do & vi tri can bing, c6 chiéu duong hudng

xubng. Kéo vat xubng mot doan x = x,, (x,,: bién do) roi tha nhe lic 7y = 0. Thoi gian né 1én dén vi tri x = 7%” lan
dau tién 1a: ?

3T . . T s s T N . T . .
A. — (T la chu ky) B. 17 (o 1a tan so goc) C. — (T lachu ky) D. 3 (T la chu ky)

8 8

Lui giai

Mot con lic 10 xo treo thang ditng, dau dudi treo mot vat khdi lugng m. Chon gbc toa dd & vi tri cAn bang, truc

2 R R b4 )
Ox thang ding, chiéu duong hudng 1én. Kich thich qua cau dao dong véi phuong trinh:x = Scos(20r — 5) cm . Lay
g = 10m/s%. Thoi gian vat di tli o = 0 dén vi tri 16 xo khong bién dang lan thi nhat la: ?

T T T T
A%S B@S Cl—os Dms

Lui giai

Mot con lic 16 xo dao dong diéu hoa véi chu ki 2s, trén 1 qui dao dai 6¢m. Thoi gian vat di dude 3cm k€ tii vi tri
can bang la: ?
A. 0,25s B.0,5s C.ls D. 2s

Lui gidi

Mot chét diém dao dong diéu hoa c6 chu ky T. Trong khoang thdi gian ngin nhit khi tbc do ciia vat ting tir 0
) ® . O )
den gia tri 5 thi chat diém c6 toc do trung binh 1a ?

12Av/3 B 12A(2 —/3) c 6AV/3 D 6A(2 —/3)
T T T T

A.

Lui giai
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Mot con lic 10 xo dao dong déu hoa véi chu ki T' va bién do 10cm. Biét trong chu ki T khoang thdi gian dé vt
nhé ctia con lic c6 do 16n gia tbc khong vugt qua 8m/s* 1a T /3. Lay 7> = 10. Tan s6 dao dong ctia vat 1a ?
A.8Hz. B. 6Hz. C.2Hz. D. 1Hz.

Lui giai

Vat nhé c¢6 khéi lugng 200g trong mot con lic 10 xo dao dong diéu hoa véi chu ki T va bién do 4cm. Biét trong

0 2 A & R . T N >\
mot chu ki, khodng thdi gian d€ vat nhd c6 do 16n gia téc khong nhé hon 500v/2cm/s? 1a 7 Do cing cua lo xo 1a ?
A.20N/m. B. 50N /m. C. 40N /m. D. 30N /m.

Loi giai
) Mot chét diém dao dong diéu hoa trén truc Ox c6 van tdc bang O tai hai thoi diém lién tiép t; = 1,75 s va
tr =2,5 s, toc do trung binh trong khodng thdi gian d6 1a 16 cm /s . Toa do chét diém tai thoi diém ¢ =01a ?
A. —4cm B. Ocm C. —3cm D. —8cm

Loi giai
Mot con lic 10 xo treo thang ding khi cin bing 10 xo gidn 3(cm). Bé qua moi luc can. Kich thich cho vét dao
dong diéu hoa theo phuong thang ding thi thy thdi gian 16 xo bi nén trong mdt chu ki 1a 7/3( T 1a chu ki dao dong
ctia vat). Bién d6 dao dong ctia vit bang: ?

A.9(cm) B. 3(cm) C.3v2(cm) D. 2+/3(cm)

Loi gidi
Mot chit diém dao dong diéu hoa véi tin sé 10Hz quanh vi tri can bing O, chiéu dai quy dao la: 12¢m.Lict =0
chét diém qua vi tri can bang 3cm theo chiéu duong ciia truc toa do. Sau thdi gian ¢ = 11/60(s) chét diém qua vi tri
can bang my lan ?

A.3 lan B.2 lan C. 4 lan D.5 lan

Lui giai

Mot vat dao dong déu hoa cé chu ki 7.Néu chon gbc thdi gian ¢ = 0 lic vat qua vi tri can bang, thi trong nita
chu Ii d4u tién,van tdc ciia vat bang khong & thai diém ?
At=T/8 B.t=T/4 C.t=TJ/6 D.t=T/2.

Lui giai

Con lic 16 xo dao dong diéu hoa trén mit phiang ngang véi chu ki 7 = 1,5s va bién do A = 4cm, pha ban dau la

% . Tinh i lic ¢ = 0, vat c6 toa d6 x = —2cm lan thii 2005 vao thdi diém nao: ?
A. 1503s B. 1503,25s C. 1502,25s D. 1503,375s

Lui gidi
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Mot con lic 10 xo gdm mdt khéi cau nhd gén vao ddu mot 16 xo, dao dong didu hoa véi bién dd 3cm doc theo
truc OX, véi chu ky 0,5s. Vao thoi diém ¢ = 0, khdi cau di qua vi tri can bang. Hoi khbi ciu ¢ ly do x = +1,5cm vao
thoi diém nao? ?

A.t=0,042s B.t=0,176s C.t=0,542s D. A&C

Li giai

2.2. CON LAC LO XO

221 CO SO LY THUYET:

CON LAC LO XO NAM NGANG
MO TA:

Con lic 16 xo gdm: Lo xo ¢6 do citng k, mot dau dugc gan vao gia cb dinh, dau kia gin vao qua ciu nhd KL m

trugt khong ma sat trén 1 thanh nim ngang.

HOAT PONG:

Kéo qua ciu ra khoi vi tri cAn bang rdi budng ra thi Iuc dan hoi lam qua cau

chuyén dong nhanh vé VTCB

Dén VTCB, qua cau chuyén dong tiép do quan tinh. Khi d6, Fdh ngude chiéu chuyén dong lam cho qué cau
chuyén dong cham dan, dén van tdc bang khong thi chuyén dong ngudc lai vé VTCB.

C nhu vay, qua ciu chuyén dong quanh VTCB.

PHUONG TRINH DAO PONG:

Chon truc Ox c6 gbc O 12 VTCB nhu hinh vé:

Xét vat & 1i do x bét ki: trong luc va phan Iuc triét tiéu nhau chi con Iyc dan hdi giy chuyén dong.

- —

Theo dinh luit 2 NEWTON: (Fgy, ns;) = (ma)

.2 p —kx - k
Chiéu xudng truc Ox: — Fyy 14 =Ma <= — =adito’ = — = X"+ 0*x=0
m m

Phuong trinh ¢6 nghiém: x = Acos(wz + @)

. v
e
—— |w
Y
Gl
CON LAC LO XO THANG DUNG o s
MO TA: .
Gom 10 xo do ciing k, mot dau treo vao gid cb dinh, dau kia treo 1 vat khdi lugng m G
S PN 'l:*‘:l
PHUGONG TRINH DAO BONG: 1:‘
Xét vat & vi tri can biang c6: Fyy, i = mg = kAl =mg

— -

Xét vat & 1i do x bt ki dp dung dinh luat I N ta c6: rig + (Fz,) = (ma)

; A k
Chiéu xubng truc Ox ta c6: mg —k(Al+x) =madit ®* = — = X'+ ©*x=0
m

Phuong trinh c6 nghiém: x = Acos(wt + @)

wl
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2.2.2 CONG THUC,CAC DANG TOAN CAN NHO

2221 LUCKEO VE HAY LUC DAN HOI :

Finin :\O/
x=0

F = —kx = mo*x

x==%A

N
Foax= kA =mw?A

2222 DO LONLUC DAN HOI :

Abnax= |Xmux ‘ =A

. . Fonax = kA
Con lac 10 xo nam ngang: |x|=Al = max
Fnin = \O//
Alpin=|Xmin|=0
N
Fdém hoi — kAl
m
an="8_8
k ()
- A<Al
Chiéu duong huéng 1én N
k(A —A)

Fdénhéi:k‘Al_x| 3 Foin = 0

Faan néi min ~~
A>Al

Con Iic 16 xo dao ddng theo phuong thing ding:

Fian hdi max

Chiéu duong huéng xudng

2223 CHIEU DAI LON NHAT NHO NHAT,BIEN PO, PO BIEN DANG :

Do bién dang 10 xo thing ditng khi & vi tri can bing
—
mg Al
Al =— = T =2m\/ —
k g
mgsinQ Al
Al = & = T =2r -
k g sino
~—~——————
Do bién dang 10 xo nam trén mit phing nghiéng 1 géc o
Chiéu dai cuc dai (khi vt & vi trf thip nhét): Ly, =lp+AI+-A Lnax + Lnin
lep=——F—
Chiéu dai 10 xo tai vi tri can bang : Icp = [y + Al — I 721 )
A — max min
Chiéu dai cyc tiéu (khi vat & vi tri cao nhat): L, =lo+Al—A 2

Fdanhéi:k|Al+x| = Fmax:k(Al+A):mg+kA

13

A<Al
——
Fpoe A+A
Fuin Al—A



CHUONG 2. DAO PONG CO

2224 CHUKY TAN SO CAT, GHEP LO X0, KHOI LUGNG TONG HIEU :

Cit1o xo
————N——
kl=kily =kl..
Ghép néi tiép
—— 1 1 1
1 1 1
k ki k T2 = T2 + T2
1 1

Ghép song song
1 1 1

Khi m=m|—mp; = ﬁ - P_ﬁ
P=r=5
T.2=T>+ T’
~_ ——
1 1 1

=+ —
Khi m=m+my = T2 T12 T22

=R+ 5

2.2.2.5 NANG LUONG :

1 1
VV[ — %kxz = 7k(ACOS( ot + (P))2
W kA?  mo’A?
=5 = 3
VVdmin:0
o Lo o kA?
= —KV — T A
d max 2 max 2
VVtmin:O 2
1 kA
Wimax = Ekvmaxz - 2
+A
x pr—
B il
Wo=nW, = FVimaxy/n
V=
Vnt+1
+A\/n
x =
Wo=nWy = { A+l
= Ymax
Vn+T

Al

cosol=—"—

20

Ingn =

o ) N~
A>Al: ASAl

Igign = T —then

At
Snen = 2A(1— COS(T))
Sgién =4A— Snén
A < Al : Lo xo chi gian

L L Tt

k=k+kt.. = {T2 T2 T2
N~ —
=+ p

m_Th _f_ >
my T fi @
W= =20

Hinh a (A < Af)

ey

X
Hinh b {4 = A)

14
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2227 PIEU KIEN HAI VAT CHONG LEN NHAU CUNG GIA TOC :

ugl W@U\l

m’

m

5%_

2.2.3 UNG DUNG GIAI TOAN

i
~ w?

Hai vat A , B dédn lién nhau mB = 2mA = 200gam , treo vao 110 xo ¢6 do cting k = 50N /m . Nang vat 1én dén vi
tri 10 xo c6 chiéu dai tu nhién LO=30cm thi buéng nhe. Vat dao dong diéu hoa dén vi tri Iuc dan hdi 16 xo ¢ do 16n
16n nhit , vat B tach ra . Tinh chiéu dai ngan nhét ctia 10 xo ?

A. 26cm B. 30cm C.22cm D. 24cm

Li giai

n)
a1
X

Nang vat dén vi trf 10 xo ¢6 chidu dai tu nhién: A=Al

FleX

= lpax =l +Al+A

ORI R0RRE

A= Aly— matm)g J;’"B)g

m >

Vit B tach,vat A dao dong déu hoa _— ] = lO +Al’ — A =|22¢m
A min — -
lep =1+ Al
mag
k
A" = Lyax — lcg = 10cm

Al'=

=2cm

Mot con lic 16 xo dudc treo thang diing gdm vat ning khdi lugng m = 1kg, 16 xo nhe c¢6 do ciing k = 100N /m.
Diit gid B ndm ngang dd vat m dé 10 xo c6 chiéu dai tu nhién. Cho gia B chuyén dong di xubng véi gia tbc a = 2m/s*
khong van toc ban dau.?

a. Tinh thoi gian tit khi gia B bat diu chuyén dong cho dén khi vat roi gia B.

b. Chon truc toa d6 c6 phuong thang ding, chiéu duong huéng xudng, gbc toa do tai vi tri cin bang clia vat, gbc thai
gian 1a lic vat rdi gia B. Viét phuong trinh dao dong diéu hoa ctia vat.

Li giai
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| k
w=1/ —=10rad/s
m

$:Quing dudng vat di dugc cho dén khi roi gia

,.._____./\______\
Al = k —0,1m m(g—a) g 2 O
Khi vat roi gid:N=0 = Al = \/ 0 283s
e N
N+P+Fy,=mad
at2
Al = — X
2[2

a
xo=S—Al= 7 —Al=—2cm

Vo
A=4/x02+(—=)2 =6cm
0*+ () — [x=6cos(10: —1,91)cm |

vo=at=40v2cm/s
>0
t=0¢" — ¢=1,91
6cosp = —2

16

Mot chat diém dao dong diéu hoa trén truc Ox véi quy dao dai 20cm, tan s6 0,5Hz. Mébc thé ning & vi tri can
bing. Toc do trung binh clia chit diém trong khoang thdi gian ngan nhit khi chit diém di tir vi tri c6 dong niing bing

3 1an thé ning dén vi tri c6 dong ning bang 3 1an thé ning 1a?

A.26,12cm/s B.7,32cm/s C.21,96¢cm/s D. 14,64cm/s
Loi giai
A
Wo=3W, — x =3
1 AV3
Wa=3W = o=
R et
V== =|21,96cm/s
= |2 — 1]
x=0—x ILE =7
-2 3
:0—>x:é == ¢ _z
3 2 'T 3

Mot con lac 16 xo dao dong diéu hoa.Biét trong mot chu ki, khoang thdi gian dé vat nhé clia con lic ¢ thé ning
khong vugt qua mot nita dong niing cuc dai 1a 1s.Tan s6 dao dong ctia vat 1a?

A. f=0,5Hz B. f=1Hz C. f=2Hz D. f=1,5H;
Lui giai
AV2
x=0—x= 2 . (P:E
T 4
Xét trong —

1 0=

(P
A
‘/VZZE-deax_)x:i% f_i

Treo qui cau m=lkg vao 16 xo c6 k = 100N/m,g = 10m/s>. Kich thich cho qua cau dao dong. Biét
trong qué trinh dao dong thdi gian 10 xo giin gip ddi thoi gian 10 xo nén. Bién do dao dong cla qua cau la
A. 10 B. 30 C.20 D. 15

Loi giai

(L]

T
12
—A A~
7—>0—>

T

4
———
—A

—A

1
| >
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Lo xo vua bi gian via nén —> Loai A

Chi A diing
T 1T T
24 6

~N =
o = —

E Mot con lac 16 xo dao dong diéu hoa theo phuong thing diing v6i chu ki 0,4s, bién do 8cm. Chon truc x’x thing
diing chiéu duong hudng xudng, gbc toa do tai vi tri can biang, gbc thdi gian r = 0 khi vét qua vi tri can bang theo
chidu duong. Liyg = 10m/s> va £> = 10. Thoi gian ngan nhit ké tir = 0 dén khi luc dan hdi ctia 16 xo c6 do 16n cuc
tiéu la:

A.;—Os B.%s C.37—0s D.30s
Loi giai
T
12
T
2
x=0—>x:A—>x:0—>x:—% == t:%s
Alo=£=4cm<A=>F; A »x=—é
o2 'Dan héi min khi )

Mot con lic 10 xo dudc kich thich dao dong tu do véi chu ky 7' = 2s, biét tai thoi diém 7 = 0, 1s thi dong ning va
thé ning bang nhau lan thi nhit. Lan thit 2 dong ning va thé ning bang nhau vao thoi diém?
A.0.6s B.1,1s C.1,65s D.2,1s

Lui giai
Cit sau nhiing khoang thoi gian 1a T/4=0,5 thi déng ning bang thé ning

Lan thi 2 dong ning va thé ning bing nhau vao thdi diém0.140.5 =

E Cho mot 10 xo ¢6 khéi lugng khong dang ké va c6 do ciing k = 100N /m treo thang diing. Treo vao 1o xo mot
vat c6 khdi lugng m; = 250g, sau d6 ngudi ta treo thém mot vat c6 khoi lugng my = 100g vao vat m; bang mot sdi
day nhe khong dan. Khi hé dang can bang, ngudi ta dbt day ndi gitia m; véi m, . Sau d6 m; dao dong didu hoa. Liy
g=10m/ s2. Van tdc cuc dai ctia vt m; khi dao déng l1a ?

A. 50cm/s B. 40cm/s C.30cm/s D.20cm/s
Loi giai

(mi+m)g (mi)g

N k k

Vinax = WA =|20cm/s

Mot vit ¢ m = 100 g dudc mic vao 10 xo nhe k = 100N /m dau kia cb dinh. Pit vat m’ = 300g va dua hé vé vi
tri 10 xo nén 4cm sau d6 budng nhe.Tinh khodng céc gilta hai vat khi chiing chuyén dong ngudgc chiéu nhau 1an dau
tién ?

A. 1.14cm B. 1.24cm C.1.34cm D. 1.44cm

Li giai

A 1/—k A M rabie

Vinax=A. o= . vit m ra bién
m-+m' bién k
V' m

7' /4
T’ T
x=0—x= A/ = s:v,,m.z. quang dudng m’ trong Z
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Cho con lac 16 xo gdm 10 xo nhe c6 d6 cing K = 50 (N/m) , vat ning kich thudc nhé c6 khéi lugng m = 500 g.
Kich thich cho vit dao dong diéu hoa theo phuong thang diing. Chon gdc thdi gian 1a lic vat qua vi tri ¢6 li do
x = 2,5 cm v6i tde dd 25+v/3 (cm/s) theo phuong thang diing huéng xudng dudi. Chon truc toa dd Ox theo phucng
thang ding, chiéu duong huéng 1én trén, gbc O triung vdi vi tri can bing cla vat. Liy g = 10(m/s?) .Tinh quing
duong di dudc ctia vat ké tit lic bat dau dao dong dén khi t6i vi tri c¢6 dong ning bing thé ning lan thit hai. ?

A. = 4,96 cm B. =5,96cm C. =7,96cm D. =~ 8,96 cm

Lui gidi

k
a):\/;:m(rad/s) _ {(ng

T
= x=5 10t + —
{x =Acos(p) =2,5 A=5cem x = 5cos( 3 )

v = —wAsin(¢) =253
AV2 inh V6 ta 6
Wa=W, — x=+ \[ Theo hinh vé ta c6 S:2,5+5+5—2,5\@%

2 Ban diu vat 8 x=2,5 cm di theo chidu am

@ Mot vét nhd dao dong diéu hoa trén mot dudng thang nim ngang. Tai thoi diém ban dau (t = 0), van tbc ciia vt
¢6 dd 16n 30cm/s va huéng theo chiéu 4m cta truc toa do. Tit lic t = 0 dén liic van t6c bang khong 1an thit nhét, vat
di dugc quang duong 4, 5cm. Biét ring quang dudng vat di dudc trong 4 chu ky dao dong lién tiép 1a 48cm.Tinh do
16n van tbc clia vat tai vi tri ma dong ning clia vat bang 3 1an thé ning clia no. ?

A. £30v/3 (cm/s) B. +3v/30 (cm/s) C. £15V45 (cm/s) D. +45V/15 (cm/s)
Lui giai
S=44A = A=3cm
2_ 2 v
Ac =
* +(J)2 = ® =20 (rad/s)
V3

Wa=3Wi = v=4"—0A= +30v/3 (cm)/s)

Mot con lic 16 xo ndm ngang c6 do ciing K = 40(N / m) , vat nhé khdi lugng m =100(g) . Ban dau giit vat sao
cho 16 xo bi nén 10(cm) rdi tha nhe.X4c dinh thai diém 16 xo nén Scm 1an thit 2010 ké tir Lic tha. ?

30157 307 607 60297
A B. . D.
30 ° 3015 ° C 5029 ° 60
Loi gidi
V2
A=yt — = A
()]

® =20(rad/s)
a  2x—SHIFTcos5/10

Hh = —
) )
2010—-2 602971
l210=l2+TT= =~ ¢

@ Mot 10 xo nhe c6 chiéu dai tu nhién dudc treo thang diing, dau trén dugc giit ¢b dinh, dau dudi dudc gian mot
qua cau nho khdi Iugng m. Chon truc Ox thing ditng, chidu duong hudng xudng dudi, gbc O & vi tri can bing ctia
qua cau. Qua cau dao dong diéu hoa theo phuong trinh x = 10cos(wt — ?) cm. Trong qua trinh dao dong cua vat,
ty s6 gilta d6 16n 16n nhét va nhd nhit cda luc dan hdi cta 10 xo 1a 7/3. Tinh chu ki dao dong va chiéu dai ctia 16 xo
tai thoi diém ban dau. Cho g?(m/s?). ?

A.145cm B. 146 cm C. 147 cm D. 148 cm

Lui gidi
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Fiah max o Al+A
Fahmin Al—A

W= K& 2" =iyt Altx = [ =|145cm]|

m A . ()
x= IOcos(—?) =-5

Con I4c 16 xo nhu hinh vé. Vat nhé khéi ludng m = 200g, 15 xo 1 tuéng c6 do cing k = IN /cm, géc o = 30°.

A . e “ 2 N ~ A 2. . T A » a . A - 7 .
Lay g = 10m/ s2.Tai thoi diém 7, 10 xo khong bién dang. Hoi tai 1o = #; + 4\—@ s, vat co toa dO bao nhiéu. Bict tai

thdi diém ban dau 16 xo bi dan 2cm va vat c6 van téc vo = 10v/15cm/s hudng theo chiéu duong ?

I.-"I l:]
¥ /?_/ \
._\__\_\_.I!l';!,:_'g P

-H--H"'-\.._
"

e
2 i~ A.:I:\/§cm B. 7 cm C. +v3cm D. ++v/5cm

Loi giai

o =vkm=/gsinaAl T T
V2 — x=2c0s(10V/5t— =) em => At=1,25T = —— = x; = V3 emixy = —V/3cm —
A=t = Ag 3 45
x2::|:\/§cm
EI-'"_—“'M
SN Sk
RN

vat 6 k, v>0 Vit N, v<0

1
[
Pl

Khi treo vat khdi lugng m; = 100g vio mot 1o xo thi 10 xo c¢6 chiéu dai /; = 31,5cm. Treo vat khéi lugng
my = 300g vao 10 xo néi trén thi 1o xo c6 chiéu dai I, = 34,3cm. Hay xé4c dinh chiéu dai tu nhién /0 va do ciing k clia
10 x0. Liy ¢ = 9,8143m/s>. ?

A. Iy = 0,3010(m);k = 70,1021(N/m) B. Iy = 0,4010(m);k = 80,1021(N/m) C. lp = 0,5010(m);k =
90,1021(N/m) D. ly=0,6010(m);k = 10,1021(N/m)

Lui giai

{mlg =kh-l) {lo —0,3010(m);

mag = k(b — o) k = 70,1021(N /m)

Mot con lic loxo treo thang ditng vao mot diém cb dinh, khéi lugng 100g 1am cho loxo dan ra 2, 5cm. Kéo vit
xudng khéi vi tri can bang 2cm r6i truyén cho vat mot van toc ban diu vg = 69, 3¢m /s = 40cm /s theo chidu di xubng
thang diing. Tinh lyc tic dung vao gid treo khi vit & vi tri cao nhét ?

A.0,4(N) B.0,5(N) C.0,6(N) D. 0,7(N)
Loi giai
2 kK [g
AZ:x2+(%);m:\/;: %;AZ:Z,S cm
F = kAlLyo = mo*(A—Al)  =|0,6(N)

M6t 16 xo0 c6 chiéu dai ty nhién Iy = 20cm. Lo xo treo thiang diing, dau dudi gin vao vat m = 100g. Khi hé can
bing 10 xo dai 22, 5cm. Tir vi tri can bang kéo vt xudng thang ding t6i khi 10 xo dai 26,5cm va budng nhe. Liy
g=10m/s>.?

A.3<F<5 B.2<F<4 C.1<Fx2 D.O<F<3

Li gidi
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A
AI(,):w;A:QS cm

Fin =0 (A > Aly) <F < Fyax = k(Alj+A) = 0<F <3
Mot con lic 16 xo dit ndm ngang gdm vat M c6 khéi lugng 400g va 1o xo c6 hé sb cting 40N /m dang dao dong
diéu hoa xung quanh vi tri cdn bang véi bién dd Sem. Khi M qua vi tri cAn bang ngudi ta tha nhe vat m c6 khéi luong
100g 1én M (m dinh chét ngay vao M), sau d6 hé m va M dao dong véi bién do ?

A. 25 B.3V7 C. 49 D. 513

Loi gidi
Van toc ctia M khi qua VTCB: v, = WA

Van téc ctia hai vat sau khi m dinh vao M 1 V= Z;’:;; A=
Co nédng cta hé khi m dinh vaio M : W = EkAQ = E(erM)VQ
Mot con lic 10 xo va treo thing ditng . Kich thich cho con lic dao dong diéu hoa véi bién dd A = 2cm. Tai thoi
diém ban dau qua cau c6 van téc v = 20/3 cm/s va gia tbc a = —4m/s>. Hay tinh chu ki ctia con lac 16 x0?
T T T T
A — B. — C. — D. —
0’ 20" 30" 40"
Lui gidi
a’ v 2,04 200 2 n
W—i—m = A0 —v'ow*—a"=0 = 0=20(rad/s) = T = 10

Mot 16 x0 c6 do cling k = 54N /m, mot dau cb dinh, dau kia gin vat M = 240g dang diing yén trén mit phing
nam ngang. Bi khdi lugng m = 10g bay vdi van toc Vo = 10m/s theo phuong ngang dén va cham véi M. Bé qua ma
sat, cho va cham la dan hoi xuyén tim. Viét phuong trinh dao dong ctia M sau va cham. Chon gdc toa do 1a vi tri can
bang ctia M, chiéu duong la chiéu va cham, gbc thai gian 1a ltic va cham.?

£

A.x:5,3cos(15t—g)cm B-X:3,560S(15t+g)cm

C.szcos(lSt—g) cm D.szcos(lSt—&—g) cm

Loi giai
Vinax = WA — A

BT ddng lugng :1mV() = m1{6 + Mv 1 2mvo Qua vi trf can bin; v>0 5 3c00(150 ”)
—_— =" ~ = |x=15,3cos(15t — =) cm
BT dong ning : —mvy> + fmv<’)2 + —mv? m+M r 2
2 2 2 o= -

2.2.4 CAC BAI TAP PE NGHI

Trong dao dong didu hoa ctia mdt vat thdi gian ngan nhét giita hai 1an lién tiép vat di qua vi tri dong ning bang
thé ning 12 ,66s. Gia st tai thoi mot thoi diém vat di qua vi tri ¢6 thé ning W;, dong ning Wy va sau d6 thdi gian At
vat di qua vi tri c6 dong ning ting gip 3 lan, thé ning giam 314an. Gia tri nho nhit ctia Ar bang. Khi vat 1én t6i vi tri
cao nhit va ditng lai, dit nhe nhang 1én vat gia trong Am = 20g. Hé dao dong diéu hoa .Tinh gidi han bién thién ctia
dd 16n Iuc dan hdi. ?

A.0,88s B. 0,22s; C.0,44s. D.0,11s

Loi giai
Mot vat dao dong didu hoa vdi bién dd 4cm, cd sau mot khoang thdi gian 1/4 gidy thi dong ning lai bing thé
ning. Quing dudng 16n nhit ma vat di dudc trong khoang thdi gian 1/6 giay 1a ?

A. 4cm. B. 2cm. C. 8cm. D. 6cm

Lui giai
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Mot con lic 16 xo gdbm vat ning c6 khoi lugng m = 100g, do ciing K = 100N /m(16 xo c6 khdi lugng khong déng
ké) dao dong diéu hoa. Trong qué trinh dao dong diéu hoa tai vi tri c6 li dd x = lcm thi thé ning cla vat bang 1/8
dong ning ctia vat. PO 16n gia toc cuc dai cta vat 1a: ?

A. lm/s?. B.3m/s%. C. 10m/s%. D. 20m/s>.

Loi giai
E Mot con lic 16 xo gdm 16 xo nhe va vit nhd dao dong diéu hoa theo phuong ngang véi tin sé géc 10rad /s. Biét
rang khi dong ning va thé ning (liy mdc thé ning & vi tri cAn bang clia vat) biang nhau thi van tbc ctia vét c6 do 16n
bang 0,6m/s. Bién dd dao dong ctia con lic 1a ?

A. 6¢cm. B. 6ﬂcm. C.12cm D. 12ﬂcm

Lui gidi
Mot 16 xo treo thing diing c6 k = 20N /m, khdi lugng m = 200g. Tit vi tri cin bing nang vat 1én mot doan Scm
rdi budng nhe. Liy g = 10m/s%.Chon chiéu duong huéng xudng. Gia tri cuc dai cda luc kéo vé va lyc dan hdi la: ?
A. Fkvmax = IN; Fgnmax = 3N B. Fkvimax = 2N; Fihmax = SN
C. Fkvmax = 2N; Fgpmax = 3N D. Fkvmax = 0,4N; Fghmax = 0,5N

Loi giai

mot doan 10cm. Tit vi tri can bing kéo vat xudng duéi mot doan Scm theo phuong théng ditng rdi budng cho vat dao
dong diéu hoa. K& tir lic tha vat dén liic vat di dugc mot doan 7cm, thi lic dé do 16n luc dan hdi tic dung 1én vt 1a
bao nhiéu? Liy g = 10m/s>. ?

A.2,8N. B.2,0N C.4,8N. D.3,2N.

Lui giai

Mot con lic 16 xo treo thang ding, khi vat & vi tri can bang 6¢m. Kich thich cho vat dao dong déu hoa thi thiy 10

2T )
xo gian trong 1 chu ky la — (T la chu ki dao dong cta vat). D6 gian 16n nhat cia 10 xo trong qua trinh dao dong 1a ?
A. 12cm. B. 18cm. C.9cm. D. 24cm.

Li giai

Mot con lac 10 xo treo thang diing, khi vat treo can bang thi 10 xo gian 1,5¢m. Kich thich cho vat dao dong tu do
theo phuong thing diing véi bién do A = 3cm thi trong mot chu ky dao dong T, thoi gian 10 xo khong bi nén 1a ?

T 2T T T
A — B. — C. — D. —
6 3 4 3

Loi giai
@ Mot con lic 16 xo treo thang diing dang dao dong diéu hoa. Biét quang dudng ngin nhit ma vat di dudc trong
2/15 gidy la 8cm, khi vat di qua vi tri cAn bing 10 xo gian 4cm, gia toc roi tu do g = 10m/s?, 1y w2 ~ 10. Van toc
cuc dai ciia dao dong nay la ?

A.45cm/s B. 40cm/s C.30cm/s D. 50cm/s




CHUONG 2. DAO PONG CO 22

Loi giai

Con lic 16 xo gdm vat ning c6 khéi lugng m = 100g, va 10 xo c¢6 do cting k = 100N /m dugc cudng biic bdi mot
ngoai luc c6 bién dd F khong d6i nhung tan s thay ddi dugc. V6i gia tri nao trong 2 gia tri f; = 4 Hz, f> = 8 Hzthi
bién do dao dong cudng biic c6 gia tri 16n hon: ?

A fr B. fi C. bién do khong ddi D. Chua két luan dugc.

Loi giai
Mot vat c6 khéi luong m = 100g dude méc vao 1 10 xo nhe c6 k = 100N /m, dAu kia dudc néi véi tuong. Bé qua
ma sit trong qua trinh chuyén dong. Dit vat thi 2 c6 khoi luong m’ = 300g va dua hé vé vi tri 10 xo nén 4cm sau d6
budng nhe. Tinh khodng cach giita hai vat khi hai vat chuyén dong ngudc chiéu nhau 1an dau tién: ?

A. 10,28cm B.5,14cm C.1,14cm D.2,28cm

Lui giai

Con lic 10 xo treo thang diing véi chu ky 7 = 0,4s, bién dd A = 65, vat ning c6 khdi lugng m = 200g. Luc nén
cuc dai tic dung 1én diém treo 12 ?
A.IN B. 5N C.2N D.ON

Lui giai

Mot vat dao dong diéu hoa véi tin s6 f = SHz. Tai thoi diém vat c6 dong niang bang thé ning. Tai thoi diém
=0t g5 voi k 1a s6 nguyén 1€ thi dong ning ctia vat: ?
A. Bing 0 hoic bang co ning. B. Bing co ning C. Bing thé ning D. Bing thé ning hoic bang 0.

Lui giai

Gan mot vat c6 khdi lugng 400g vao dau con lai ciia mot 10 xo treo thing diing thi khi vat cin bing 10 xo gidn
mot doan 10cm. Tit vi tri can biang kéo vat xudng dudi mot doan Scm theo phuong thing diing rdi budng cho vt dao
dong diéu hoa. K€ tir lic tha vat dén liic vat di dugc mot doan 7cm, thi lic dé do 16n luc dan hdi tic dung 1én vit 1a
bao nhiéu? Liy g = 10m/s*?

A.2,8N B.4,8N C.2,0N D.3,2N.

Li giai

Mot 10 so rit nhe dau trén gin ¢ dinh , dau dudi gan vat nhod c¢6 khbi lugng m .Chon truc Ox thang ditng gbc
O tring v6i vi tri can bang .Vat dao dong diéu hoa trén Ox theo phuong trinh x = 10sin(10t) cm. Khi vét & vi tri cao
nhét thi luc dan hdi ¢6 do 16n 1a : (lay g = 10m/s? ?

A.ON B. IN C.2,8N D. 1,8N

Li giai
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Mot con lic 16 xo dao dong diéu hoa véi bién dd 6cm va chu ki 1s. Tai ¢ = 0, vat di qua vi tri can bing theo
chiéu am cia truc toa do. Tong quing dudng di dudc clia vat trong khodng thdi gian 2,375s k& tir thoi diém dugc
chon lam gbc 1a ?

A. 55,76cm B. 48cm C.50cm D. 42cm

Loi giai
Con lic 10 xo treo thang diing, tai vi tri cin bang 10 xo dan mot doan 1a . Kich thich d€ qua ning dao dong diéu
hoa theo phuong thang ding véi chu ki 7. Thoi gian 10 xo bi nén trong mét chu ki 1a 7' /4. Bién do dao dong ctia vat
bing ?

3 3
A. —A] B. V2Al C. ZAl D. 2A]
\ﬁ 0 0 ) 0 0

Lui gidi

Con lic 10 xo gdm vit ¢6 khdi lugng m gan vao 16 xo ¢6 do ciing k dit nim ngang dao dong diéu hoa, mdc thé
ning & vi tri can bang, khi thé ning biang 1/3 dong ning thi luc dan hdi tic dung 1én vat c6 do 16n bang ?

A. mot nita Iyc dan hdi cuc dai; B. 1/3 luc dan héi cuc dai
C. 1/4 lyc dan hoi cuc dai; D. 2/3 luc dan hdi cuc dai.
Loi giai

Mot 16 xo dit thang ditng, dau dudi c6 dinh, dau trén gan vat, sao cho vit dao dong diéu hoa theo phuong thang
ding tring véi truc ctia 10 xo v6i bién dd 1a A, v6i chu ki 3(s). PO nén clia 16 xo khi vét & vi tri can bang 1a A /2. Thai
gian ngin nhit k& ti khi vat & vi tri thip nhét dén khi 16 xo khong bién dang 1a ?

A. 1(s) B. 1,5(s) C.0,75(s) D. 0,5(s)

Lui giai

Mot con lic 16 xo, khdi lugng ctia vat bang 2 kg dao dong theo phuong trinh x = Acos(®t + @) . Co ning dao
dong E = 0,125(J). Tai thoi diém ban dau vat c6 van toc vo = 0,25m/s va gia tbc —6,25+/3 (m/s) . Do cling cia 1o
xo0la?

A. 150(N/m) B. 425(N/m) C.625(N/m) D. 100(N/m)

Lui gidi

Mot con lic 10 xo gdm mot 10 xo nhe va mot vat ning c6 khdi lugng m;. Con lic dao dong didu hoa véi chu ki
Ty. Thay vat m; bang vit c6 khdi lugng m, va gin vao 10 xo néi trén thi hé dao dong diéu hoa véi chu ki 75. Néu chi
gin vao 10 xo Ay mot vét c6 khdi lugng m = 2m; + 3m; thi hé dao dong diéu hoa véi chu ki bing ?

(1) | (B) (1)* | (B)’

A ——
2+3 3+2

B.\/3(T\)?+2(T)? C. D./2(T1)* +3(D»)?

Li giAi



CHUONG 2. DAO PONG CO

24

Mot con lic 10 xo dit trén mit phang ndm ngang gdm 10 xo nhe c6 mdt dau cb dinh , du kia gan v6i vat nhd m
. Ban dau giit vt m; tai vi tri ma 1o xo bi nén 6¢m , dit vat nhd my cé khdi lugng gap doi m; trén mit phing nam
ngang va st véi m; . Buong nhe dé hai vat bit dau chuyén dong theo phuong ciia truc 10 xo. Bo qua ma sét . O thai
diém 10 xo c6 chiéu dai cuc dai 1an dAu tién thi khoang cich giita hai vat m; va m, 12 bao nhiéu ?

A.1,97cm. B.2,3cm. C.5,7cm. D. 4,6cm.

Lui giai

2.3. CON LAC PON
231 CO SO LY THUYET:

MG ta:
{Con lac don gém: qué cau nho khéi lugng m dudc treo bang day manh khong gian do dai .
Phuong trinh dao dong.
Téc dung vao qua cau gdm 2 luc: P, T
Theo dinh luat I N: P+ 7 = md (1) .Phan tich P thanh P, vuéng géc khung day . B, doc theo khung day
Chiéu (1) 1én phuong trinh tiép tuyén: — P = ma <= —mgsinot =mS"néu o < 10° thi sino ~ o diit @* = %

— §" + w’s = 0 Phuong trinh nay c6 nghiém la: S = Sycos(wt + @) do a@ = ; nén a = opcos(wt + @)

Chi y:Néu coi quy dao la thang thi ta c6 x = Acos(ot + @)
Con lic chi dao dong diéu hoa khi géc anhd o < 10°
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Chu ki dao dong: T = Zn\/z

Chu ki dao dong ctia con lic don phu thudc vao do cao, vi do dia 1 va nhiét d6 ctia mdi trudng.

Vi gia tbc rdi tu do g phu thudc vao do cao so v6i mit dat va vi do dia li,chiéu dai ctia con lic phu thude vao nhiét do.
Khi dua con lic 1én cao gia toc rdi t do gidm nén chu ki ting. Chu ki ti 1& nghich v6i cin bac hai clia gia toc.

Khi nhiét do ting, chiéu dai con lic ting nén chu ki ting. Chu ki ti 1& thuén vdi cin bac hai chidu dai con lc.

Nang lugng

Kho sét dinh tinh su bién d6i ning lugng:

Kéo con lic léch khoéi VTCB, ta da du trit cho n6 1 thé ning.

Khi budng tay thanh phan lam qua cau chuyén dong nhanh dan vé VTCB.Khi d6: E4ting dan, E, giam dan.

bén VTICB, E; = 0, con Egmax

Do quén tinh, qua cAu vugt qua VTCB, thanh phan ngugc chiéu CP 1am qua ciu CD cham dan dén v = 0. Khi do:

E4 gidm dén 0 Eq ting dén max
Nita chu ki sau qua trinh bién déi ning luong nhu nita chu ki dau da xét.

Nhan xét: Trong qua trinh dao dong ctia con lc don, khi E4 giam thi By z3ng va ngudc lai
Khao sat dinh lugng.
Gid stt: oo = ocos(t + @);S = Socos(@r + @) = v=15 = —Sywsin(®t + @)

Thé niing & thoi diém t bat ki: E, = mgl(1 — cos(ot))Do anhd nén coi 1 — cos(at) ~ %2

= Et:mgl%2 = E[:mglw
Pong niing & thoi diém t bt Ki: Ey = mTVZ - ’"<SO‘*’”'”§“” +9))° | 2
=8 g - mg,w
So =1y

Co ning & thdi diém tbatki: E = Eq+E, =

mgl(an)?  mg(80)?
2 )

Nhan xét:

Trong qud trinh dao dong, thé ning va dong ning bién thién diéu hoa theo thdi gian t véi tan sd géc 20
Trong qua trinh dao dong, E con lac khong ddi va ti 1& v6i binh phuong bién do

Do co niing khong ddi nén E4 qua cau ting bao nhiéu thi E; gidm biy nhiéu va ngudgc lai
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232 CONG THUC,CAC DANG TOAN CAN NHO

2321 PHUONG TRINH DAO PONG, VAN TOC, GIA TOC,TAN SO GOC,CHU KY, TAN SO, BIEN PO :

wag<tod  %asiol
o
s=la So=lao
~~
=78 cos(ot+ @)

o = apcos(t + @)
[V mar=0So=00 /gl

Vinaxch+ = ©So = O V gl

Vimaxcb— = —0Sy = —Ofox/g
a=xay

——
|v| . :O

min

v=—oSysin(0t+ @) =

|u|max:w250
e N
2
Apaxch+ = O°So

_ 2
Amaxch— = — @ So

/.2 2 Ly / 2.
AToan phan — an~t+a (D

w:ﬁzmzznf:\/gl(aoz—az) Vgl (cosa — cosay)

a=—w’Sycos(0t + @) = —w*s =

d P(0y? — a?) P(0n? —a?)
\_V_/
a,0p<100
T= 271?\/7
| g
_ /8
f= I
) /2RI =cora) ]
laoz\/(la)2+g(a02 ) _ V28l(1—cosop)  apy/gl
(0] w I0)
N— =
o, 0<100 Vinax o, 0p<100
(0]

2322 TOC PO, LUC CANG :

Vinin=0
v= gl(cosa—cosay ~ = \/lg(a()z—
S ——
vmax=\/2gl(1—cosa0)=a()\/g a,0p<100
~———

a,a0<100
2
0o
Tmin :mgcosa():mg(l - 7)
N~

a,oc0<I00

= mg(3cosa — 2cos)

Tmax:mg(3—200sa0)=mg( 1+ 0602)
———

o,0<100
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2.3.2.3 HE THUC POC LAP :

V2
5022524—72
0}
@, O
:S _
(04) 2+812
S27i+‘}7
O = ot T2

2.3.24 NANG LUONG :

Eq = mgl(cosa — cosap) = %(aoz —a?)
\_%_V___/ Og=0 =20
0, 00<10° =f =2
Ei=mgl(l—c Oc)*m—glazfmwzsz =\ Tf
¢ =mg Cos) = ——0" =3 Td:Tt:5
a,0p<100
_ _ __mgl 5, mg ., 2
E =mgl(cosa — cost) == > ZZS =50 So
o,0p<100
o= “?H
n
Wa=mle == aovgin
n+1
x= %o/
W =nWy = ntl
= ,_ o0vEl
n+1
2325 PO BIEN THIEN CHU K1 :
E: g - % n alAt n Ahcao N Ahgay
T 21 2¢ 2 R 2R
N~ NG o e — ~—

Thay d8i chiéu ddi  Thay i giatéc ~ Thay d6inhiétdo — Thay doido cao  Thay ddi do sau

Thoi gian nhanh cham

n=1h=3600 (s)
——

AT
7"
———
n=1 ngay=24.3600 (s)

AT <0: Con lic chay nhanh

—
AT>0: Con lic chay cham

2.32.6 TREO TRONG THANG MAY CHUYEN PONG :

biing yén, chuyén dong déu: a=0; g'=g

Lén nhanh dan,xudng cham dan véi: a<0; g’ >g

§ =84

xuéng nhanh dan,1én cham dan véi: a>0; g’ <g
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2327 PAT TRONG PIEN TRUONG PEU :

E
Hudng sang phai: g’2=g2+(%)2

! __ ‘Q|E Y 2 2
g = g+ —— :Chiéu duong hudng xudng
m
~—————
q>0; ¢g<0
——
E
d =g+ lq
m
q>0; g<0
———
/ lg| E

g = g+ — :Chiéu duong hudng lén
m

2.3.2.8 TAC DUNG LUC QUAN TINH :

&'=g+ay:Piém treo con lic cé gia tbe aphudng thﬁng diing 1én trén

| ——

g'=g—ag:Diém treo con lic c6 gia tbc aphudng thing xubng dudi

g% = g%+ ap*:Piém treo con lic c6 gia tdc d@y huéng sang phai

g2 = g% +ay? —2gapcos(B +90°):Piém treo con lic c6 gia tdc a hudng xién 1én mot géc : B
g% = g% +ay® —2gapcos(90° — B):Diém treo con lic cé gia tde dy huéng xién xubng mot goc : B

2329 CHU KI CON LAC PON CO CHIEU DAI TONG HIEU:

Khi [ —lpthi T_2=T;2—T52

[ T
TiZZleiTzz :>71:71:é:%
-~ L T, fi m
Khi I} +lpthi Ty 2=T,2+T»2

2.32.10 CON LAC TRUNG PHUNG:

T\ T:
At = 172
—-T
At =aTy =bT;
Ni T a
=N =NTh — — === = = tyn=ali =bD
N T b
~~
Toi gian
» CHU KY, GIA TOC, CHIEU DAI TANG GIAM THEO %:
M.IOO%
1
M.IOO%
l g]z
2=l 1000
I

2.3.3 UNG DUNG GIAI TOAN

Hai con lic don treo canh nhau c6 chu ky dao dong nhé 1a 71 = 4s va T2 = 4,8s. Kéo hai con lic léch mot géc
nho nhu nhau rdi ddng thoi buong nhe. Hoi sau thoi gian ngin nhét bao nhiéu thi hai con lic sé dong thoi trd lai vi
tri nay:

A. 8,8s B. 12s. C. 6,248s. D. 24s

Lui giai
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N, T 6
2 1

Téi gian

Dung cdc ch6p sang tuan hoan chu ky 2s d€ chiéu sang mot con lic don dang dao dong. Ta thiy, con lac dao dong
biéu kién v6i chu ky 30 phiit v6i chiéu dao dong biéu kién ciing chiéu dao dong that. Chu ky dao dong that clia con
lac 1a:

A.2,005s B. 1,978s. C.2,001s. D. 1,998s.

T
Hor — 0

Hai con lic don c6 chiéu dai 1a L1&L2(L1 < L2) Hai con lic c6 chu ky dao dong gan biang nhau, con lic 1 c6
chu ky T'1 = 2s quan st hai con lic dao dong ngudi ta nhan thiy cit sau mot khoang thdi gian At = 200s thi hai con
lic qua VTCB cung 1 liic va cung 1 chiéu (hién tugng nay goi 12 hién tugng trung phung) Tinh chu ky dao dong clia
con lc ?

A.2,02s B. 1,978s. C.2,001s. D. 1,998s.

e P

E Mot con lic don c6 chidu dai 0,992m, qua cau nhd 25(g). Cho né dao dong tai ndi cé gia tdc trong trudng
9,8m/s> v6i bién do goc 4%, trong mdi trudng c6 luc can tic dung. Biét con lic don chi dao dong dugc 50(s) thi
ditng han. Xac dinh do hao hut cd ning trung binh sau 1 co ning trung binh sau 1 chu ki ?

A.23,7.1076. B.22.8.107°. C.21,7.107°. D.25,2.107°.

Loi giai
l
T= 27:\[ =2(s) = W=mgl(l —cosa) =5,92.1074(J)

8 4
S chu ky thuc hién — W=2210"%237.10"°
——

50
N= 5= 25 (chuky)

[9] Mot con 1dc don gdm vat c6 thé tich 2cm3 ,c6 khéi lugng riéng 4000kg/m? dao dong trong khong khi c6 T = 25
tai ndi c6 g = 10m/s?, khi con lic dao dong trong mot chit khi c6 khoi lugng riéng 3kg/lit thi chu ki ciia né 1a ?

A T=1s B. T =4s C.T =3s D.T =2s
Laui giai

|, Duni| |, 3000kg/m’

T Dy | 4000kg/m?

g 10
h=T,/==2-—=|4
=1 fE =z /10
Ngudi ta dua 1 dong hd qua ldc tit TRAI DAT lén mit trig ma khong diéu chinh lai , biét gia téc roi tu do trén
o o N 1 < p 2 R N
MAT TRANG bang 3 gia toc 1di ty do trén TRAI DAT, coi nhiét do nhu nhau theo dong ho nay ( trén mat trang )

thi thoi gian trdi dat tw quay 1 vong 13? ?
A.9.8h B.1.8h C.8.1h D. 8.9h

Loi gii
T
7 =24h = 86400(1 — ) =

Mot con lac don cé m; = 400g;1 = 160 cm. Ban diu ngudi ta kéo vat léch vi tri can bang 1 géc 60 rdi tha nhe
cho vat dao dong. Khi qua VTCB vat va cham mém véi vat m, = 100g ding yén. Liy g = 10 m/s*. Khi d6 bién do
g6c con lac sau khi va cham 12 ? ?

A.53°13  B.47°16¢ C. 7736/ D. gia tri khic

Li gidi
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Qua vi tri can bing: =0,0=60"

vi = \/2gl(cosa — cosay)

Bo g6c léch max ;3=0
— ﬁ — 47016/
v2 = \/2gl(cosP — cospo)

Bao toan dong lugng.
v =4vy =3,2(m/s?)

Mot con lic don gdm mot qua cau nhd c6 khdi lugng m = 6g, dudng kinh d = 1em va mot soi ddy nhe ¢6 chiéu
dai [ = Im. Cho con lic lan lugt dao dong trong chan khong va khong khi. Tinh do sai 1éch ciia chu ki khi xét dén
tac dung cta luc nang Archimede ctia khong khi. Cho biét khdi lugng riéng ctia khong khi 1a 1,2g/dm?, gia toc roi
tu do tai ndi dao dong: g = 9,8m/s>. ?

A.0,1051103s  B.0,205110 3 s C.0,30511073 5 D.0,40511073 5

Lui gidi

0,1051103 s

Coi rang con lac ddng hd 12 mot con lac don, thanh treo 1am bing vat liéu c6 hé sé né dai 1a o = 3.109K ! va
ddng hd chay ding ¢ 30°C. D& dong hd vao phong lanh ¢ —5°C. Héi mét tudn 1& sau dong ho chay nhanh hay cham
bao nhiéu?

A. chay nhanh ; 317,7703s. B. chay nhanh; 713,7703s.

C. chay cham ; 713,7703s. D. chay cham ; 317,7703s.

Lui giai

h<t) = h<l] = T,<T :>‘ Pdng hd chay nhanh ‘

1
At =7.24.3600 =|317,7703s
(,/1_|_a(t2_tl)_1)

Con lic don gdm: day c6 chiéu dai / = 60cm va qué cau khdi lugng = 10g tich dién ¢ = v/3.10~* C. Dt con lic
trong dién trudng déu cé phuong vudng géc véi ddy treo va cudng do dién truong c6 do 16n E = 103 V/m. Khi qua
cAu can bing & vi tri B ngudi ta dot ngdt déi chiéu cia dién trudng E , xdc dinh van tdc cuc dai ciia qua ciu trong
qu4 trinh vat chuyén dong ?

: \B

E
dglcoso 2g8l(1 —2cosax 2g¢l(1 —2sina 2glcoso
A Viax = V é‘;inot B. Viax = = coso, )C' Vimax = ol cosal ) D- Vi = gsina

Lui giai

Tai vi tri cin bang Xét trong trudng Iuc biéu kién Tai vi tri D bt Ki: vy khi cosf=1

F.
tanaziz\@:>a=600; gk =
p

2gl(1 —2cosax)
= 2 — ” = _ -
o = vp \/ goil(cosP — cos) = Viypax onel

Dot ngot ddi chiéu dién trudng vat sé chuyén dong dén vi tri déi xiing véi B qua vi tri can bang: B=2a

Or, E

T
\\‘L
E.

¥

P
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Con lic don gdm mdt vat nhd khoi lugng m treo vao sdi day nhe khong dan chiéu dai 1. Kich thich cho con lic
dao dong diéu hoa véi chu ki T. LAy g = 10m/s* va ? ~ 10. Gia st bién do dao dong 1a A. Tim thdi gian ngan nhit
vatm di tir li do A/2 dén li do A?

A. ~0,555s B. =~ 0,222 C. 0,444 s D. =~ 0,333

Li giai

<o)

2.3.4 CAC BAI TAP PE NGHI

w| N

Mot con lic don c6 chidu dai 44cm, dudc treo vao tran mot toa xe lita. Con lac bi kich dong mbi khi banh ciia toa
xe gip chd ndi giita hai thanh ray. Chiéu dai mdi thanh ray 1a 12,5m. Ldy g = 9,8m/s%. Con lic dao dong manh nhét
khi tau chay thang déu véi van toc : ?

A.V =45km/h. B.V =34km/h. C.V =10,7km/h. D.V = 106km/h.

Lui giai

Mot con lic don dudc tao thanh biang mot day dai khdi lugng khong ddng ké, mot dau cb dinh, dau kia treo mot
hon bi nho bing kim loai c6 khdi lugng m = 20g, mang dién tich ¢ = 4.10~’C. Dit con lac trong mdt dién trudng
déu ¢6 véc to E niim ngang. Cho g = 10m/s?, chu ky con lic khi khong c6 dién truong 1a T = 2s. Chu ky dao dong
clia con lac khi E = 103V /cm 1a: ?

A. 2s. B. 2,236s. C. 1,98s. D. 1,826s

Li giai

Mot con lic don c6 chu ky T = 1s trong viing khong c6 dién trudng, qua lic c6 khdi lugng m = 10g bang kim
loai mang dién tich ¢ = 107>C. Con lac dugc dem treo trong dién trudng déu giita hai ban kim loai phang song song
mang dién tich trai diu , dit thang diing, hiéu dién thé giita hai bin bang 400V . Kich thu6c cc ban kim loai rit 16n
so v6i khoang cach d = 10cm giita chiing. Goi o 1a géc hgp bdi con lic véi mit phéng thing ding khi con lic & vi
tri cAn bing. hay xac dinh «: ?

A. o =26734 B. a=21%y C.a=16"42 D. a=32037

Loi giai

E Mot con lic don c6 chu ky T=1s trong vung khong cé dién truong, qua lic c6 khdi lugng m = 10g bing kim loai
mang dién tich ¢ = 1077C. Con lic dugc dem treo trong dién trudng déu giita hai ban kim loai phang song song
mang dién tich trai ddu , dit thang diing, higu dién thé giita hai ban bang 400V . Kich thu6c cc ban kim loai rit 16n
so véi khoang cich d = 10cm gita ching. Tim chu ki con lic khi dao dong trong dién trudng giita hai ban kim loai. ?
A. 0,964 B. 0,928s C.0,631s D. 0,215s

Li giai

Hai con Iic 16 xo giéng nhau c6 khéi lugng vat ning 10(g), do cting 16 xo 1007>N /m dao dong diéu hoa doc
theo hai dudng thing song song k& lién nhau (vi tri cén bing hai vat déu & gbc toa do). Bién do ciia con Iic thit nhét
16n gip doi con Iic thit hai. Biét rang hai vat gip nhau khi ching chuyén dong ngudc chidu nhau. Khoang thdi gian
gitta 2011 1an hai vat ning gip nhau lién tiép 1a ?

A. 10,05(s) B. 40,25 €. 20,15 D. 40,225

Li giai
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E Mot con lac don c6 chiéu dai 1(m) dao dong tai noi c6 g = 10(m/s*), phia dusi diém treo theo phucng thang
ding, cach diém treo 50(cm) ngudi ta dong mot chiéc dinh sao cho con lic vap vao dinh khi dao dong. Liy 7> = 10.
Chu ki dao dong véi bién do nho ciia con lic 1a ?

A. T =2(s). B. T ~1,71(s). C.T ~0,85(s). D.T ~0,58(s).

Loi giai
Hai chét diém m1 va m2 cuing bat diu chuyén dong tir diém M trén dudng tron ¢ ban kinh R 14n lugt véi cdc van
toc géc oy = (rad/s) va @, = (rad/s) theo hai huéng ngugc nhau. Goi Py va P 1a hai diém chiéu cda m; va my trén
truc Ox nam ngang di qua tim vong tron. Khoang thoi gian ngan nhit ma hai di€ém Py va P> gip lai nhau sau d6 bing
bao nhiéu? ?

A.2s B. 4s C.8s D. 12s

Loi giai

Mot con lic don gdm mot day kim loai nhe ¢é dau trén c¢d dinh, diu dudi c6 treo qua cau nhod biang kim loai.
Chiéu dai ctia day treo 1a [ = 1m. Liy g = 9,8m/s%. Kéo vat ning ra khéi vi tri can bing mot goc 0, 1rad rdi tha nhe
dé vat dao dong diéu hoa. Con lic dao dong trong tit trudng déu cé vectd B vudng géc véi mit phiang dao dong cia
con lic. Cho B = 0,57 . Suét dién dong cuc dai xuit hién giita hai diu day kim loai la: ?

A.0,3915V B. 1,566V C.0,0783V D. 2,349V

Loi giai
@ Mot con lic don c6 tan s6 f. Thay quéa cau treo vao con lic bang qua cau khéc c6 khoi lugng gép 16 1an. Ngudi ta
thiy gia tbc clia con lic liic & vi tri bién c6 do 16n bing mot nita gia tri cuc dai ciia gia toc ban dau. Tan s6 > va bién
dd dao dong A’ clia con lic méi la: ?

A fl=f;A=A)2 B. f'=4fA'=A/32 C.fl=fA"=2A D. f'=16f,A"=A/512

Loi giai
Mot toa xe trugt khong ma sat trén mot duong ddc xudng dudi, géc nghiéng ctia déc so v6i mit phang nim
ngang 1a a = 30°. Treo 1én tran toa xe mdt con lic don gdm day treo chiéu dai I = 1(m) nbi v6i mot qua cau nho.
Trong thdi gian xe trugt xubng, kich thich cho con lic dao dong diéu hoa véi bién do géc nhé. Bo qua ma sit, lay
g = 10m/s?. Chu ki dao dong ctia con lic 1a ?

A.2,135s B.2,315s C.1,987s D. 2,809s

Loi giai
Mot con lic don, ban du day treo 1éch khéi phuong thing ditng mot géc o = 60° va tha cho dao dong. B qua
moi ma sat, dao dong ctia con lac 1a ?

A. dao dong tuan hoan. B. dao dong tait dan.  C. dao dong diéu hoa.  D. dao dong duy tri.

Lui gidi
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Mot con ldc don c6 chiéu dai = 1m, vat ning la qua cau bing thép khbi lugng m. Phia dudi diém treo I trén
phuong thing ding tai diém I’ v6i I’ = 75¢m dude déng mot céi dinh sao cho con lic vuéng vao dinh khi dao dong.
Chu ki dao dong ctia con lic 1a (Liy g = n2). ?

A. ls. B. 2s. C.3s. D. 1,5s.

Lui giai

Treo mdt con lic don vao tran thang may. Khi thang may chuyén dong déu thi chu ky con lic 1a Ty = 1s . Cho
thang may chuyén dong cham dan déu xubng dudi véi gia toc 2g (g 1a gia toc roi tu do) thi chu ky méi ctia con lac la:
A.B.1sC.D.

?

1 1 1
A — B.1s C.—s D.— s

>
N
o

Loi giai
Treo mét con lac don vao tran mot chiée xe rdi cho xe chuyén dong khong ma sét trén mot mit phing nghiéng .
Khi géc nghiéng 12 « va 90° — o thi chu ky dao dong ctia con lac 1an luot 1a 77 &T5 . Ti s6 Tq /T 1a: ?

A. +\/cota B. \/tana, C. cota D. tana

Lui gidi

Con lic Phuco treo trong nha thd thanh Ixac & Xanh Pétecbua la mot con lic don c6 chiéu dai 98m. Gia toc
trong trudng & Xanh Pétecbua 12 9,819m/s%. Néu mudn con lac d6 khi treo & Ha Noi van dao dong véi chu ki nhu &
Xanh Pétecbua thi phéi thay d6i d6 dai cia né nhu thé nao ? Biét gia toc trong trudng tai Ha Noi 14 9,793m /s>, ?

A. Giam 0,35m. B. Giam 0,26m. C. Giam 0,26¢cm. D. Tang 0,26m

Li giai

Khéi lugng va ban kinh ctia hanh tinh X 16n hon khéi Iugng va ban kinh ctia Trai DAt 2 1an. Chu ki dao dong ctia
con lac ddng hd trén Trai Dét 1a 1s. Khi dua con ldc 1én hanh tinh d6 thi chu ki ctia n6 sé 1a bao nhiéu? (coi nhiét do
khong ddi ).

0

1
L— B.\V2 C.1/2s. D. 2s.

>

Lui giai
Mot dong hd qua lic hoat dong nhd duy tri dao dong mot con lic don, cé chidu dai day treo khong thay d6i, chay
ding trén Trai DAt. Ngudi ta dua dong hd nay 1én Hoa tinh ma khong chinh lai. Biét khéi lugng clia Hoa tinh bing
0,107 1an khéi lugng Trai DAt va ban kinh sao hda bing 0,533 1an ban kinh Trai DAt. Sau mot ngay dém trén Trai
Diét dong hd d6 trén Hoa tinh chi thoi gian 1a:

?
A.9,04h. B. 14,73h. C.39,12h. D. 63,71h.

Lui giai
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Hai con lic don treo tai hai diém khac nhau & cing mot noi. Tai t=0 ngudi ta ddng thdi dua con Iic thi nhét
dén vi tri c6 goc 1éch nho a; so vdi phuong thang diing va con lic thi hai dén vi tri c6 géc 1éch nhé ay = 2a; so v6i
phuong thang diing roi ciing budng nhe. Biét thdi diém con Iic thi nhét qua vi tri can bang 1an dau 12 0,2s. Vay thdi
diém con lac thi hai qua vi tri cin bang 1an dau la:

?

A. 0,4s B.0,3s C.0,1s D.0,2s

Li giai
Mot con lic don gdm mot vt nhd dugc treo vao dau dudi ciia 1 sgi diy khong dan, dau trén clia soi diy dugc
budc c¢b dinh. Bé qua ma sat va luc can ctia khong khi. Kéo con lic 1éch khoi phuong thang diing goc 0, 1rad rdi tha
nhe . Ti sb giita d6 16n gia tdc ctia vat tai VTCB va do 16n gia tdc tai bién bang: ?

A. 10 B.0 C.0,1 D.5,73

Lui gidi

Mot con lic don duge gan vao trin mot thang mdy. Chu ki dao dong nho ctia con lic don khi thang méy ding
yén la T, khi thang mdy rdi tu do thi chu ki dao dong nh ciia con lic don 1a ?
A. 0. B.2T. C. v6 cung 16n. D.T.

Li giai

Mot con lic don dudc treo vao trin mot 6 to dang chuyén dong trén mit dudng nim ngang . Ta thiy ring:

- khi xe chuyén dong théng déu thi chu ki dao dong 1a T; - khi xe chuyén dong thing nhanh din déu véi gia tbc a thi
chu ki dao dong 1a 7> - khi xe chuyén dong thang cham din déu véi gia toc a thi chu ki dao dong 1a 73 Biéu thiic nao
sau day la ding: ?

ATI>T2=T3 B T1<T2=T3 C.T1=T2=T3 D.T2<T1<T3

Lui giai

Mot con lic don dao dong nho véi chu ki T. Cho qué cau con lic tich dién 4m va dao dong trong dién trudng c6
dudng stic hudng thang diing xudng dudi. Liic nay chu ki dao dong clia con lic sé nhu thé nao véi chu ki T ?
A.Nhé hon T B.Lénhon T C.Biang T D. khong xac dinh dugc vi chua da dit ligu

Loi giai
M6t con ldc don dudgc treo vao tran mot thang may. Khi thang may chuyén dong thang ditng di 1én nhanh dan
déu véi gia téc c6 dd 16n a thi chu ki dao dong diéu hoa clia con lac 1a 2,52s. Khi thang mdy chuyén dong thing
ding di 1én cham dan déu véi gia tdc ciing c6 do 16n a thi chu ki dao dong diéu hoa ctia con lic 1a 3, 15s. Khi thang
mdy diing yén thi chu ki dao dong diéu hoa ctia con lic 1a ?

A.2,96s B.2,78s. C.2,84s. D.2,61s.

Li giai

2.4. DAO PONG TAT DAN-DAO PONG CUGNG BUC-CONG HUOGNG
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24.1 CO SO LY THUYET:

2.4.1.1 DINH NGHIA, NGUYEN NHAN UNG DUNG DAO PONG TAT DAN:

Dao dong tit dan : La dao dong c6 bién do gidm dan theo thdi gian.
Nguyén nhén tat dan:

-Khi vat dao dong, vat phai sinh cong dé thing luc ma sat va Iuc can. Do d6 ning lugng ciia vat giam dan
-Dén dén bién do giam din din dén dao dong tit dan.
-Néu lyc ma sat va luc can nho thi dao dong lau tat.
-Néu Ivc ma sat va luc can cang 16n thi dao dong cang nhanh tit.
Mudn cho dao dong ctia vt khong tat din ta phai bo sung ning lugng cho vit bu cho phan da mét do luc
can va luc ma sat ( thudng tac dung ngoai luc).

Dao dong tit dan cham:

-Néu vat (hay hé) dao dong diéu hoa véi tan sd géc @y chiu thém tic dung ctia luc can nhé thi dao dong
ctia vat (hay hé) Ay trd thanh tit dan cham.

-Dao ddng tit dan cham c6 thé coi gan diing 12 dang sin véi tan sb goc @y va véi bién do giam dan theo
thdi gian cho dén bing 0.

Ung dung ctia sy tit dan dao dong:

-Khi xe di qua nhitng quing dudng gd ghé thi 16 xo giam séc bi nén hoic bi gian lam cho khung xe dao
dong giéng nhu con Iic 10 xo.

-Dé dao dong ctia khung xe nhanh tit, ngudi ta gan khung xe véi 1 pittong chuyén dong dudc trong 1
xilanh thang diing chita diy dau nhét. Xilanh gin véi truc ciia banh xe.

-Khi khung xe dao dong thi pittong dao dong theo nhung dau nhét c6 Iuc cin 16n 1am dao dong clia
nhanh tat.

35
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2.4.1.2 DAO PONG DUY TRI, CUONG BUC, CONG HUONG:

Néu dao dong dugc bd sung ning lugng cho phan ning lugng da mit di va hé van dao dong theo tan s riéng ctia n6
thi dao dong Ay goi 1 dao dong duy tri.
Khi tdc dung vao vat ding yén & vi tri can bing mot ngoai luc F bién ddi diéu hoa theo thdi gian: F = Fycos(Qt)
thi chuyén dong ctia vat dudi tic dung clia ngoai luc trén bao gdm 2 giai doan:
Giai doan chuyén tiép: 1a giai doan ma dao dong ctia hé chua 6n dinh

Sau d6, gia tri cuc dai ctia li d6 khong thay ddi. D6 1a giai doan 6n dinh. Giai doan 6n dinh kéo dai cho dén khi
ngoai luc diéu hoa thoi tic dung.Dao dong ctia vat trong giai doan 6n dinh goi 1a dao dong cudng biic.
Dao dong cudng bic 12 dao dong diéu hoa (c6 dang ham sin)
Tan s6 ctia dao dong cudng biic bing tan sd goc Qctia ngoai luc.
Gia tri cuc dai ctia bién do A ctia dao dong cudng biic dat dugc khi tin s6 géc clia ngoai luc
Cong hudng co. (gzk.ln filing) bﬁn% tan sb géc riérig Cl?lE/l hé dao. /d(f)r~1g tat dﬁ.n. /. N 7
Khi bién d6 A cua dao dong cudng biic dat gia tri cyc dai,ta n6i rang c6 hién tugng cong hudng.
Piéu kién d€ x4y ra hién tuong cong hudng 1a: Q = ay

Anh huéng ctia ma sat:

Véi cling mot ngoai luc tuan hoan tac dung, néu ma st giam thi gid tri cuc dai ctia bién do ting.

Hién tugng cong hudng ro nét hon.

Ung dung ctia hién tugng cong hudng:

Hién tuong cong hudng c6 rat nhiéu ing dung trong thuc té, vi du: ché tao tan s ké, 1én day dan. . ..

Trong mot s6 trudng hop, hién tugng cong hudng cé thé dan t6i két qua 1am gdy, vd cac vat bi dao dong cudng bic.

Khi 13p dit mdy ciing phai tranh d€ cho tan s6 rung do mdy tao nén tring véi tan sd riéng clia cdc vat gin may.
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2.42 CONG THUC,CAC DANG TOAN CAN NHO

2.4.2.1 CONG THUC THUONG DUNG:

D9 gidm co niing sau mot chu ki Con lic don

4F, 4F,

A =—=° — AS=—°

k mg
~————

Con Ic 10 xo
Con lac 10 xo

2
N A _ Ak _Ae” o S O _ Oomg
~~ AA  4umg 4dug AS A« 4F,

S6 dao dong

Con lic don
Thi gian tit lic bat dau dao dong dén khi ding

AkT 2 T 2
k —Nn:NZn\/fzr:NT:aomg:M:NZn £

4umg w 4F, w g
Con lic 1o xo Con Ifc don
kA? ma>Sy>
Smax = 7 = Spax =
2Fma sat 2Fma sat
Con lic 10 xo Con lic don

Quing dudng tif lic chuyén dong dén khi diing

2.422 TIM THOI GIAN QUANG PUGNG VAT DI TU BIEN PEN KHI DUNG LAL:

A

2l

| S=2A.a-2xd |

nz5=—=a=m+1
n<5—=—a=m
_aT
2

2423 PO GIAM BIEN PO SAUMOI CHU Ki LA: A(A%):
AE =1—(1—-AA%)?

2.4.3 UNG DUNG GIAI TOAN

Mot con lic don dudc kéo ra khéi vi tri can biang mdt géc nhd o rdi budng khong van téc ban dau. Coi ring
trong lugng cla con

trong qua trinh dao dong luc can clia mdi trudng tac dung 1én con lic khong ddi va bang 1000

lac. S6 dao dong toan phan ma con lac thuc hién dudc cho dén khi diing lai Ia

A. 500 B.25 C.50 D. 1000.
Lui giai
10071077[
180

——

opymg 10%mg
N = < <43,63 = -25
4F, 4F,
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Mot con lac don c6 chidu dai I = 0,249m, qua ciu nhd c6 khdi lugng m = 100g. Cho né dao ddng tai ndi c6
gia toc trong tudng g = 9,8m/s> véi bién do géc = 0,07rad trong mdi trudng dudi tic dung ctia luc cin (c6 do 16n
khong ddi) thi n6 sé dao dong tit din c6 cung chu ki nhu khi khong c6 Iuc can. Liy & = 3, 1416. Biét con lic don
chi dao dong dc T = 100s thi ngling hin. Xéc dinh d6 16n cia luc can: ?

A.1,5.1072N B.1,57.1073N C.2.1074N D.1,75.1074N.

Loi giai

T
F. = “‘)Z;g —[1,75.107*N

Mot vat dao dong tit dan vdi bién d6 ban dau 1a 0,97cm. sau khi ra dén bién 1an thit nhit c6 bién do 12 0,91cm. Hay
cho biét vat ra vi tri bién bao nhiéu 1an roi diing lai. A. 14 1an B.151an C.161an D. 17 1an.

Lui giai

1 con ldc don dao dong nhd tai noi c6 gia toc trong trudng g = 9,8m/s* véi day dai 1m,vat ning m = 80g. Cho
con lic dao dong véi bién do goc 1a 0, 15rad trong méi trudng co luc can tdc dung thi né chi dao dong dugc 200s thi
ditng hin. Duy tri dao dong bing cich dung 1 hé thong day cét sao cho n6 chay dudc trong 1 tuan 1& véi bién do goc
0, 15rad. Biét 80% ning lugng dugc dung d€ thing luc ma sit do hé thong banh ring cua tinh cong can thiét dé 1én
day cot?

A. ~133J B. ~15J C. ~332J D. ~50J.

Lui giai

mgla?
E
P:Cong suit tiéu thu= E = AZ[
5 1 tuan
l ——
A= pr =25 864007

A:Cong sau 1 tuan

———
A
A= ~ 133J
N~

H=100%—-80%=20%

E Mot con lic 16 xo c6 dd cling k = 10N /m, khéi lugng vat ning m = 100g, dao dong trén mit phang ngang, dugc
tha nhe tir vi tri 16 xo gian 6¢m. Hé sb ma sét trugt giita con lic va mét ban bang y = 0,2. Thdi gian chuyén dong

thang ctia vat m tir lic ban dAu dén vi tri 10 xo khong bién dang 1a: ?
T

A —— B. — C. — D. —.
25v/5 20 15 30
Lui giai
T T
4 12 ;
P
F=Fy = |x|=2 = AM=4=2[x) 20— 2=x) = 7= =|—
N — N~ 3 15
A —A
2

Mot con lac don c6 chidu dai I = 40cmva vit treo c6 khodi lugng m = 100g. Tir vi tri cin biang kéo con lic léch
khoi phuong thing diing mot goc 8° . Do c6 Iuc cén clia khong khi nén sau 4 dao dong bién do giam chi con 6° . Biét
bién do gidm theo cAp s6 nhan 1i vo han. D€ dao dong dudc duy tri thi ning lugng can cung cip sau mdi dao dong
la:

A.AE =1,522mJ B. AE =0,252mJ C.AE =0,232mJ D. AE =0,522mJ

Loi giai
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O‘n:qnaﬂ
———
(o2 — o
AE=E —E| = %1) —[0,522m7
~
ap=80

[Q
a={ *4/050?
o

E Mot con lic don c6 chidu dai I = 40cmva vit treo c6 khéi lugng m = 100g. Tir vi tri can bang Mot con lac dong
hd dudc coi nhu mdt con lic don dao ddng tai noi c6 gia toc trong trong truong 9,8(m/s2); vat ning c6 khéi lugng
1(kg), sgi day dai 1(m) va bién do géc lic dau 1a 0,08(rad). Do chiu téc dung ciia mot lyc cdn khong ddi nén né chi
dao dong dugc 100(s). Ngudi ta ding mot chiéu c6 suit dién dong 3(V) dién trd trong khong déng ké d€ bd sung
ning lugng cho con lc véi hiéu suit 25%. Pin c6 dién lugng ban diu 10000(C). Hoi dong hd chay dugc thdi gian
bao lau thi lai phai thay pin?

A. 291,5 (ngay) B. 292,8 (ngay) C. 393,3 (ngay) D. 276,8 (ngay)

Loi giai
Téng ning lugng cung cip: U.Q.H%

U.0.HY%
. (9 N

mgla?
E
P:Cong suét tiéu thu= E = Azt
) 1 ngay
mgla® ~—~~=
A=pt= .86400
Pr="400

A: Cong sau 1 ngay

Mot con lic gobm 10 xo c6 khdi lugng khong dang ké, k = 80N /m, vat ¢6 khdi lugng 200g, dit trén mit san ndm
ngang. Kéo vit ra khoi vi tri can bing 3cm va truyén cho né van téc 80cm/s. Do ma sat nén dao dong tit dan, bién
dd giamr theo tiing chu ki. Sau khi thuc hien dudc 10 dao dong vat diing lai. Hé sb ma sat gifta vt va san 1a bao
nhiéu? ?

A.u=0,05 B. u=1,05 C.u=0,15 D.u=1,15

Loi giai
V2

2.2,
Afx+w2

= =10 = [i=00]

1 con lc 16 xo ¢6 k = 2N /m,m = 80g dao dong tit dan trén mp nam ngang c6 hé s6 ma sit 12 0.1 . Ban dau kéo
vat khoi vteb 1 doan 10cm rdi tha nhe . Thé ning clia vat tai ndi ¢ toc do max la: ?
A.2.8m] B.2,6mJ  C.1.8m] D.1.6ml

Loi giﬁli
Vi tri ma vat ¢6 téc do max khi Iuc dan hdi bang Iuc ma sat

k2
kx=umg — x=4cm — W,z%zlﬁm]

@ Mot con lac 16 xo dao dong déu hoa véi bién do A = 4cm.Cho dd cling ctia 14 xo la:k = 100N /m, khéi lugng ctia
vit ning la: 400g, Hé s6 ma sat 1a: 5.1073. Tim quang dudng di dugc trong 1,5 chu ky ?
A.44.2cm B. 121.9cm C.21.4cm D.22.8cm

Loi giai
2umg

Po giam bién do trong nita chu ki:

1,52
Slzl,S(A—A'):’Tumg:L%m — Sys7=24—1,2=[228¢cm]

Vat dao dong tu do thi 1.5 chu ki quang duong di dudc la: 6A =6 x4 =24 cm
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Mot con lic tit dan cham, cii sau mbi chu ki thi bién do giam 5%. Phan ning lugng ctia con lic bi mit di trong
mot dao dong toan phan 1a bao nhiéu %? ?
A.9,75% B.5,75% C.3,75% D. 1,75%

Loi giai
AE =1—(1-AA%)>=|9,75%

Mot con lic dao dong tit dan cham. Biét riang ci sau mot dao dong toan phin ning lugng mét di 3,96%. Bién
dd con lic giam sau mdi chu ki 1a: ?
A.0,98% B. 2% C.3% D. 1%

Loi gii
AE =1—(1—-AA%)? =3,96% — AA% =[2%]

Mot con lac 16 xo nam ngang c6 do cting K = 40(N /m) , vt nhd khdi lugng m = 100(g) . Ban dau giif vét sao
cho 16 xo bi nén 10(cm) r6i tha nhe.Xd4c dinh thoi diém 16 xo nén 5cm lan tha 2010 k€ tit ldc tha. Thyc té c6 ma sét
gilta vat va mit ban v6i hé s6 ma sat trugt gitta vat va mit ban 1a u = 0,1. Ly g = 10(m/s?) . Tinh téc do ctia vat
ldc gia toc ctia né d6i chidu 1an thi 4. ?

A. 1,26(m/s) B. 6,12(m/s) C.2,61(m/s) D. 1,62(m/s)

Lui gidi
Gia tdc ctia vat ddi chiéu 1an thi 4 dng véi vt di qua VTCB C2 theo chiéu sang tréi lan thi 2, 4p dung dinh luat bao toan ning lugng

0,5kA? — (0,5k(A)* 4-0,5m(v4)?) = umg[A +2(A — Axmax) +2(2(A = 2A%max)) + (A = 3A%pax) + (A — 3A%pax — Al)] =

pmg 2umg

Al= k A Xmax= k

¢ o

Mot con ldc 16 xo dit trén mit phang nim ngang c6 k = 100(N/m),m = 500 (g). Pua qué ciu dén vi tri ma 10
xo bi nén 10cm, rdi tha nhe. Biét hé s6 ma sat gitta vat va mét phang nam ngang la y = 0,2. Ly g = 10(m/s*). Tinh
van tc cuc dai ma vat dat dugc trong qua trinh dao dong ?

A. 702 (cm/s) B. 80V/2 (cm/s) C. 90V2 (cm/s) D. 100v/2 (cm/s)

Lui giai
pmg
k

Fd h=Fms = Xx=

Vmax = 0A = ©(Al — xo) =[90V/2 (cm/s)

Mot vat nhd c6 khoi lugng m = 100g nim trén mot mit phiang nhan, dude ndi véi 10 xo nhe cé do ciing
k = 100N /m, 15 xo gin vao biic tudng thang diing tai di€ém A. Vit dang nam diing yén, & thdi diém ¢ = 0 vat bat dau
chui tic dung ctia mot luc khong d6i F = 2N doc theo truc ciia 16 xo . Cho g = 10m/s?; > ~ 10. Lo xo khong gin
vao diém A ma dugc nbi véi mot vat khbi lugng M = 2kg, hé s6 ma sat nghi gitta M va mit phang ngang 1a u =0, 1.
Tinh d6 16n luc F k&€ tir khi c¢6 F tic dung, vat m dao dong diéu hoa so véi mit phang ngang ?

A.F<1 B.F<2 C.F<3 D.F <4

Lui gidi

F
Fy h:F+kAL‘()S(wt+(p):F+k;c()x(a)t+(p)

Fap <uMg — 2F <uMg — |F <1

Diéu kién vat m dao dong diéu hoa so v6i mit phing ngang la M khong trugt trén mit phing ngang tic 1a: Fyp, <uMg
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Mot con lic 16 xo dugc dit trén mit phang nghiéng nhu hinh vé . Cho biét m = 100g dd cting 16 xo K = 10N /m,
g6c nghiéng a = 60° . Pua vat ra khoi vi tri can bing Scm rdi budng nhe. Do ¢é ma sat nén sau 10 dao dong vat
ngiing lai. Tinh hé sb ma sat u gitta vat va mit phang nghiéng. ?

A. it =0,02551 B. 1 =0,0351 C. 1 =0,04551 D. i1 = 0,05551

Lui gidi
Ap=0

4umgcosa Aok
AN, =A)—-Ap=—"— = U =——=0,02551
0 k H 4nmgcosa

Mot con lic don dugc kéo ra khoi vi tri can bang mot géc nhd o = 0, 1rad rdi budng khong cé van tde ban
dau. Coi rang trong qud trinh dao dong lyc can ctia moi trudng tic dung 1én con lic khong d6i va bang 1/1000 trong
ludng ctia con lic. Hoi sau bao nhiéu chu ki dao dong thi con lic diing han lai ?

A. 500 B.25 C.50 D. 1000.

Lui giai
_2F,  2.10°mg
Comgomg

<)

Aa :2.10*3:>N:E:50=>T:

2.4.4 CAC BAI TAP DE NGHI

Mot con lic 10 xo, dao dong tit dan trong méi truong véi luc ma sat nho, véi bién do lic dau 1a A. Quan sit cho
thiy, téng quang dudng ma vat di dugc tir lic dao dong cho dén khi dimg han 14 S. Néu bién do dao dong ban dau la
2A thi tdng quing dudng ma vat di dudc tit ic dao dong cho dén khi ding han 1a

?

A.S. B.2S. C.S/2. D. 3S.

Lui gidi

Mot con Iic 16 xo treo thing ditng gdm 16 xo nhe c6 do ciing k = 100N /m, mot dau ¢b dinh ,mot dau gin vat
ning khdi lugng m = 0,5kg. Ban dau kéo vat theo phuong thing diing khoi vi tri cin bang Scm rdi buéng nhé cho
vét dao dong . Trong qud trinh dao dong vat ludn chiju tic dung cia lyc cén c6 dd 16n 1/100 trong luc tic dung lén
vit .Coi bién d9 cia vat giam déu trong ting chu ky .Liy g = 10m/s” .S5 1an vat qua vi tri cAn bing ké tir khi tha vat
dén khi diing han 1a ?

A. 75 B. 25 C. 100 D. 50

Lui gidi

Mot con lic 16 xo gém vat c6 khdi lugng m = 200g, 16 xo c6 khdi lugng khong dang ké, do ciing k = 80N /m; dit
trén mit sin nam ngang. Ngudi ta kéo vat ra khoi vi tri can bang mot doan 3cm va truyén cho né van toc 80cm /s.
Cho g = 10m/ s%. Do c6 luc ma sat nén vat dao dong tat dan, sau khi thuc hién dugc 10 dao dong vt diing lai. Hé sb
ma st gitta vat va san la ?

A.0,04. B.0,15. C.0,10. D. 0,05.

Li gidi
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E Mot con lic 16 xo gdbm vat nhd khéi lugng 0,2kg va 10 xo c6 do cing k = 20N /m. Vét nhd dugc dat trén gid do
¢ dinh nim ngang doc theo truc 106 xo. Hé s6 ma sat trugt giita gid d3 va vat nhé 14 0,01. Tit vi tri 16 xo khong bi
bién dang, truyén cho vat van téc ban dau 1m/s thi thiy con lic dao dong tit din trong gidi han dan hdi ciia 16 xo.
Ly g = 10m/s?. D0 16n luc dan hdi cuc dai clia 16 xo trong qua trinh dao dong bing ?

A. 1,98N. B.2N. C.1,5N. D.2,98N.

Lui giai
Mot con lic 16 xo ndm ngang gdm vat nhé khdi lugng 200gam, 16 xo c6 do cting 10N /m, hé s& ma st trugt gitta
vit va mit phang ngang la . Ban dau vat dudc gitt & vi tri 10 xo gian 10cm , rdi tha nhe dé con lic dao dong tit dan,
liy ¢ = 10m/s? . Trong khoang thoi gian ké tir Iic tha cho dén khi tdc do clia vat bat ddu giam thi do gidm thé ning
ctia con lic 1a: ?

A. 50mJ. B.2mJ. C.20mJ. D. 48mJ.

Lui gidi

@ Mot con lic 16 xo dit theo phuong ngang gdm vit nhé khdi lugng 0,02kg va 1o xo c6 do cling 2N /m. Hé s6 ma
sat gitta vat va gia dd vat 12 0, 1. Ban dau giit cho vét & vi tri 10 xo bi nén 10cm rdi tha nhe cho vat dao dong tit
dan.Liy g = 10m/s*. Trong qu4 trinh dao dong 16 xo c6 dd dan 16n nhét la: ?

A. 6cm B.7cm C.9cm D. 8cm

Lui giai

Mot con lic 16 xo nam ngang c6 k = 400N /m;m = 100g; 1ay g = 10m/s*; hé sb ma sét giita vat va mit san la
i = 0,02 . Lic diu dua vat t6i vi tri cach vi tri can bang 4cm 1di cung cp cho vat van toc 0,5m/s doc theo truc 10
x0. Quang dudng vat di dudc tir lic bit diu dao dong dén kic ding lai la:

?

A. 4,425m. B. 1,625m C. 16,5¢cm D. 16,625m

Lui giai

Mot con lic 16 xo gdm 10 xo ¢6 dd ciing 100N /m ,vat c6 khdi lugng 100g dao dong tit dan trén mit phang nim
ngang v6i bién do Scm, hé s6 ma sat gitta vat va mit phang 12 0,012, g = 10m/s?. Xac dinh do gidm bién d6 sau mdi
ntta chu ki ?

A. 0,024cm B. 0.048cm C.0,24cm D.0,012cm

Lui giai

@ Mot con lac 16 xo ¢6 do ciing k = 10N /m, khéi lugng vét ning m = 100g, dao dong trén mit phang ngang, dugc
thd nhe tir vi tri 10 x0 gian 6¢m so v6i vi tri can bang. Hé sb ma sat trugt gitta con lic va mit ban bang p = 0,2. Thai
gian chuyén dong thang ctia vat m ti lic ban dau dén vi tri 10 xo khong bién dang 12 ?
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m Mot con lic 16 xo ngang gdm 10 xo ¢6 do ciing k = 80N /m va vt m = 200g, dao dong trén mat phang ngang, hé
s6 ma sét gifta vat v mit ngang 12 u = 0, 1. Kéo vat léch khoi VTCB mot doan 10cm rdi tha nhe cho vat dao dong.
Khoang thdi gian vat di dudc tit khi bat diu dao dong dén khi ditng hén 1a ?
A.t=3,14s. B.t =3s. C.t=06,28s. D.t=>5s

Loi giai
Mot con lic 106 xo ngang gdm 10 xo0 ¢6 do cing k = 80N /m va vat m = 200g, dao dong trén mit phang ngang, hé
s6 ma sat gilta vat v mit ngang 1a 4 = 0, 1. Kéo vat léch khoi VTCB mot doan 10cm rdi tha nhe cho vat dao dong.
S6 chu ky vat thuc hién dugc 1a ?

A.5 B. 10 C.15 D. 20

Loi giai
Mt con Iic 10 xo ngang gdm 16 xo ¢6 dd cling k = 100N /m va vat m = 100g, dao dong trén miit phing ngang,
hé s6 ma sat giita vat va mit ngang l1a u = 0,02. Kéo vt léch khéi VTCB mot doan 10cm roi tha nhe cho vat dao
dong. Quang dudng vat di dugc tir khi bat dau dao dong dén khi diing han 1a ?

A. s =50cm. B.s=25m. C. s =50m. D.s=25cm

Loi giai
Mot con lic 16 xo gdm vét nhd khdi lugng 0,02kg va 16 xo c¢6 do cling 1N /m. Vit nhd dugc dit trén gia do b
dinh nim ngang doc theo truc 16 xo. Hé s6 ma sat trudt giita gia d6 va vat nho 1a 0, 1. Ban dau giit vét & vi tri 1o xo bi
nén 10cm rdi budng nhe dé con lic dao dong tat dan. Liy g = 10m/s?. Toc do 16n nhét vat nhé dat dugc trong qua
trinh dao dong 1a ?

A. 10v/30cm/s. B. 20v/6¢cm/s. C. 40v/2cm/s. D. 40v/3cm/s.

Loi giai
Mot con lic 10 xo thing diing gdm 10 xo nhe ¢6 do cling k = 100N /m ,mot diu cb dinh , mot dau gan véi vat
ning khéi lugng m = 0,5Kg .ban diu kéo vt theo phucng thang ditng khéi vi tri cAn bang Scm rdi budng nhe cho
vit dao dong . trong qua trinh dao dong vt ludn chiu tac dung cua luc can c¢6 do 16n 0,01 trong luc tic dung 1€n vt .
coi bién dd ctia vat giam déu trong tiing chu ki , 1y g = 10m/s.s6 1an vét qua vi tri can bang ké tli khi tha vat cho
dén khi né ditng han 1a ?

A.25 B. 50 C.75 D. 100

Loi giai
Mot 16 xo nhe do cling k = 300N /m, mot diu c¢b dinh, du kia gin quéa cau nho khdi lugng m = 0, 15kg. Qué
ciu c6 thé trugt trén day kim loai ciing ngang triung véi truc 1o xo va xuyén tim qui cau. Kéo qua cau ra khoi vi tri
can bang 2cm rdi tha cho qua ciu dao dong. Do ma sit qua cau dao dong tat dan cham. Sau 200 dao dong thi qua cau
ding lai. Liy g = 10m/s%. Hé hé s6 ma sit y 1a ?

A.0,05. B. 0,005 C.0,01. D. 0,001.

Lui giai
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Mot con lic 16 xo gdm vat nhé c6 khéi lugng 0,2kg va 1o xo c6 d6 cling k = 20N /m. Vit nhd dugc dit trén
gia dd cb dinh nim ngang doc theo truc 16 xo. Hé s& ma sét giita vat va gia dd 1a 0,01. Tir vi tri 10 xo khong bién
dang, truyén cho vat van toc ban dau 1m/s thi thiy con lic dao dong tat dan trong gidi han dan hdi cia 1o xo. Lay
g=10m/ s2. Tinh do 16n ctia luc dan hdi cuc dai ctia 10 xo trong qua trinh dao dong. ?

A. 1,98N. B.2N. C. 1,68N. D. 1,59N.

Loi giai
Mot con lic 10 xo gébm vién bi nhd c6 khéi lugng m va 10 xo c¢6 khdi lugng khong dang ké c6 do cing
k = 10N /m. Con lic dao dong cudng biic dudi tac dung clia ngoai luc tuin hoan c6 tin sb géc @ f. Biét bién do cia
ngoai luc tuan hoan khong thay d6i. Khi thay ddi tin sb géc @ f thi bién do dao dong cla vién bi thay déi va khi
of = 10Hz thi bién d6 dao dong ciia vién bi dat cuc dai. Khdi luong m ctia vién bi 1a ?

A. 40g. B. 10g. C. 120g. D. 100g.

Li giai

Mot con lac don c6 chiu dai 44cm, dudc treo vao trin mt toa xe Itta. Con lic bi kich dong mdi khi banh ctia
toa xe gip chd ndi giita hai thanh ray. Chiéu dai méi thanh ray 1a 12,5m. Liy g = 9,8m/s”. Con lic dao dong manh
nhét khi tau chay théng déu véi van tc ?

A.v=10,7km/h. B. v =33,8km/h. C. v = 106, Skm/h. D.v = 45km/h.

Loi giai
Cau nao sau day sai khi néi v& hién tugng cong hudng ?
A. D€ c¢6 cong hudng thi tin sb ciia ngoai luc bang tan sd riéng clia hé dao dong.
B. Khi c6 cong hudng, bién do dao dong cudng biic rat 16n.
C. Khi c6 cong hudng, bién do dao dong cudng biic cuc dai.
D. Cong hudng chi xay ra véi dao dong cudng biic.

Lui giai

Mot con lic 16 xo treo thang didng gdm vat nho khdi lugng m = 250g va mdt 16 xo nhe c6 dd cting k = 100N /m.
Kéo vat m xudng dudi theo phuong thang ding dén vi tri 16 xo gian 7,5¢m rdi tha nhe. Chon gbc toa dd & vi tri can
bing clia v, truc toa do thing diing, chidu ducng hudng 1én trén, gbc thoi gian 1a lic tha vat. Cho g = 10m/s>. Coi
vit dao dong didu hoa.Thuc té trong qua trinh dao dong vat ludn chiu tac dung ctia luc can c6 do 16n bang trong luc
tac dung 1én vat, coi bién do dao dong ciia vat giam déu trong titng chu ki tinh s6 1an vét di qua vi tri can bing ké tit
khi tha. ?

A.5014an B. 25 lan C. 70 lan D. 90 lan

Lui giai
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Mot con lac 16 xo gém 10 xo c¢6 khdi lugng khong déng ké, do ciing k Vat M = 400g c6 thé trugt khong
ma sat trén mit phing nam ngang. Pt mot vt my = 100g 1én trén vat M, hé gdm hai vat mg + M dang diing
yén. Dung vat m ban vao M van tdc vy va cham 1a hoan toan dan hdi. Sau va cham ta thdy ca hai vat cing dao
dong diéu hoa. Cho biét hé s6 ma sit giita mg va M 1a 0,4. Hdi van tc ctia vit m phdi nhd hon mot gid tri
bing bao nhiéu d& vat mgy vin ding yén (khong bi trugt) trén vat M trong khi hé dao dong. Cho g = 10m/s>.?

ZWHH

A vg <1,34m/s B.vy>1,34m/s C.vo<3,14m/s D. vy <3,14cm/s

Lui gidi

Con lic 10 xo gdm vat ning m = 100g va 1o xo nhe ¢6 do cting k = 100N /m. Tic dung mot ngoai lyc cudng bic
bién thién diéu hoa bién do Fy va tin sb f; = 2H thi bién do dao dong A;. Néu giit nguyén bién do Fy ma ting tan
s6 ngoai luc dén f, = 6Hz thi bién dd dao dong 6n dinh 12 A5. So sanh A| va A, ?

A A=A B. A1 >A; C.A; > A4 D. chua di diéu kién dé két luan

Lui giai

Cho co hé nhu hinh bén. Biét M = 1,8kg, 10 xo nhe do ciing k = 100N /m. Mot vt khéi lugng m = 200g chuyén
dong v6i tc d6 vy = Sm/s dén va vao M (ban diu diing yén) theo truc ctia 10 xo. Hé s6 ma sat trugt gitta M va miit
phéng ngang 1a u = 0,2. Xac dinh tdc do cuc dai ctia M sau khi 16 xo bi nén cuc dai, coi va cham hoan toan dan hoi

M
b m
xuyén tam. ?

A. ~6,886m/s. B. = 8,886m/s. C. ~0,688m/s. D. =~ 0,886m/s.

Loi giai
2.5. TONG HOP DAO PONG

251 CONG THUC,CAC DANG TOAN CAN NHO
2511 DANG GIAI BANG MAY TINH:

x1 = av/2cos(ot + g)
X2 = acos(t + T) = dung fx—570ES
X2 = acos(t — 1)

Eranl

Phuong trinh dao dong tdng hop

T o 3
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2.5.1.2 DANG TOAN KHAC:

A(p =2k — A =A1+A>
— A(p = (2k—|—1)7£ = Anin = |A1 —A2|
Ao = (2k+ 1)’—2r — A2=A24 AP

V6i AL Ay dibiét— A2 = A2+ A7 +2A1A2c0s(@r — @)

[A]—Ap|<A<A | +4;

—N——
= x = Acos(wt + @)

x1 =Ajcos(@t + @p)
Xy = Ascos(ot + @)
. A22=A2 +A12—2AA100S((p—(p1)
A1, 01,A, @ Biettim: Ay, ¢ = Gy — Asing — Aysing;
Acos@ —Ajcos@p

A2 = DAY —A1=0 = A1 =b——

Ja

01, 0,A, Ay, Bibttim: A] => A2 = A;> +A22 — 241 Arcos(r — 1) = aAr® + (bAy — Ay)

2

2.5.2 UNG DUNG GIAI TOAN

Mot vat c6 khéi lugng 100g thuc hién dong thdi hai dao dong diéu hoa cling phuong c6 phuong trinh:
T s . < A S

x1 = 10cos(mt + g) cm va xp = 5cos(mt) em. Tinh ndng lugng dao dong cia vt ?

A.1,251073J B. 12,5103 J C.2510°J D.0,251072J

A. B. C. D.

Loi giai

O - HEEl - BYENEE

1
— A=5/2 = W= EmcozAZ: 0,251072J

Cho 3 dao dong diu hoa, cung phuong, cung tan sb géc @ = 1007 rad/s v6i cic bién do :

3 { 5 £
Al =1,5cmA; = % cm; Az = /3 cm, cic pha ban dau tuong itng @ = 0;¢; = g;(p3 = Fﬂ . Viét phuong
trinh dao dong téng hop clia 3 dao dong trén. ?
T T T T
A.x:3c0s(wt—§) B.x:\/gcos(a)t—i) C.x:3cos(a)t—|—§) D.xzﬁcos(wt—ka)

Li giai

Phuong trinh dao dong tdng hop

S e

5 T /4
E Mot vat tham gia dong thoi 2 dao dong x; = Ajcos(wr — §) cm va xp = 4dcos(@t + E) cm, v6i @ = 20rad/s.

Biét tbc do cuc dai clia vat 1a 140cm/s . Tinh bién do A; clia dao dong thi nhat. ?
A. 8,5763cm B. 8,4763cm C. 8,3763cm D. 8,2763cm

27
A2=A12+A22+2A1Azcos(?) = A =|8,2763cm
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5 Z: < < s m N N . tA X
Ba vat nho khoi lugng 1a my,my va mz (v6i my = mp = 73 = 100g) dudc treo vao 3 10 xo nhe c6 do ciing lan
lugt ky,ky, k3 (v6i ki = ko = 40N /m). Tai vi tri can biang ba vét cing nam trén mdt dudng thang nim ngang.Biét
0107 = 0,03 = 2cm. Kich thich déng thdi cho ca ba vat dao dong diéu hoa theocdc cich khdc nhau: ti vi tri cin
béng truyén cho m; van toc vg; = 60cm/s huéng 1én trén; m2 dugc tha nhe nhang tir 1 diém phia dusi vi tri can
bang, cich vi tri can bang mot doan 1, 5cm. Viét phuong trinh dao dong diéu hoa ciia m3?

3 3
A. 3v/2cos(20t — g) cm B. \/2cos(20t — g) cm C. 3v2cos(20t — T?t) cm D. /2cos(20t — T?t) cm

Li giai

X1 +x3
2

Xp=

T
= 3cos(20 — = ,
{xl cos0=3) o ] 3v3cos(201 - g) cm | = céch gidi: x3 = 2x, — x3 bAm mdy

x2 = 1,5c0s(20¢)

T
- .
\/EZ_TE = X3 = 3\/§COS(20t - g) cm

@ Hai dao dong diéu hoa cling phuong, cling tin sd c6 cdc bién dd A; = 2a,A» = a va cac pha ban dau
o = g; @1 = 7 Hay tinh bién do va pha ban diu ciia dao dong téng hop.?
A./3;90° B./2;45° C. 3;90° D. 2;45°

Li giai

[V3HT] BVAE — [Vao

Cho mot vat m = 200g tham gia dong thoi hai dao dong diéu hoa cling phuong ciing tan sb véi phucng trinh
N T 5w .
1an lugt 1a x; = v/3sin(20z + E)cm va xp = 2cos(20f + ?)cm Do 16n cta hgp luc tic dung 1én vt tai thoi di€m

t= l ]a 9
T 1200
A.0,4N B.0,5N C.0,6N D.0,7N

5w T V4
B 3125 = x=cos(20i+3) em
— r=kr=[0.W]

Hai chét diém dao dong diéu hoa trén cling mot truc toa do , coi trong qué trinh dao dong hai chét diém
< £ N A > . A R X < T <
khéng va cham vao nhau. Biét phuong trinh dao dong cla hai chat diém lan lugt la: x; = 4cos(4t + E)cm va

T P
= 4v/2cos(20¢ + E)cm Trong qua trinh dao dong khoang cach 16n nhat gitta hai vat 1a ?
A.3cm B.3cm C.4cm D.5cm

Loi giai
AS =x3 —x1

:- [z []| 5 251 3

= ASmax khi COS(ZOI—E _1 - ASma)c —
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@ Mot vat dao dong diéu hoa quanh vi tri can bing theo truc X’OX c6 li do: x = 4v/3sin(27t + g) +4/3sin(2mt +
§> cm. Tim bién do A va do 1éch ¢ ?

T T b T
A. 12,§ B. 13,Z C. 14’5 D. 15,5

Loi giai

OEEE - B

A N A A T N A A 2 A~ . N,
mot vat thuc hién dddh cung phuong,ciing tan so, x; = 2cos(5mt + 5) va x, = 2cos5mt .van toc cua vat tai thoi

diémt =2(s) ?
A. =10z em/s B. 10z cm/s C.mem/s D. —mwem/s

Loi giai

T - T
0 BEE Syl
— v=—2Vsin(sm5+ T) =

2.53 CAC BAI TAP PE NGHI

T Sw
. Mot vat tham gia hai dao dong diéu hoa cling phuong ciing tan sb: x; = 5sin(@t — 5) Xy = Ssin(@t + — 3 ). Dao
dong tdng hop c6 dang ?

5V/3
A.szsin(a)t—i—g) B.x= IOsin(a)t—l—g) C. x = 5V2sin(wt) D.x= \Tfsin(a)t—i—g)
Loi giai

Mot vat nhd c6 chuyén dong 1a téng hop cla hai dao dong diéu hoa cuing phuong. Hai dao dong nay c6 phuong
trinh 1a x; = Ajcos(wr) vax, = Azcos(t + g) . Goi E 1a co niing ctia vat. Khéi lugng clia vat bang ?

2E . B. 2E . C. E . D. 2E .
(A1)*+(A2)° ©?\/(A1)* + (A2)? ©*((A1)*+ (A2)?) ®*((A1)* +(A2)?)

A.

Lui giai

Mot chit diém thyc hién dong thdi hai dao dong diéu hoa cung phuong x = 4.sin(15¢ + 7/3)(cm),x =
a.sin(15t +47/3) (cm). Do 16n van toc ctia vat khi qua vi tri can bing 12 0, 15m/s. Bién d6 dao dong thanh phan thi
hai la ?

A.2cm B.3cm C.5cm D. B hoac C

Li gidi

E Mot chit diém thuc hién dong thdi hai dao dong diéu hoa ciung phuong x = 8cos(mt) (cm),x =
Tsin(mt + o) (cm).Bién dd dao dong cta vat c6 gid tri cuc tiéu khi o bang ?
A w B.0 C.m/2 D. —m/2

Lui giai
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Mot chit diém thuc hién dong thdi hai dao dong diéu hoa cung phuong x = asin(20t + 7/6)(cm),x =
3sin(20t +27/3)(cm). Biét van toc cuc dai clia chét diém 1a 100cm/s. Bién do a bang ?
A.3cm B.4cm C.5cm D. 6cm

Loi giai
E Mot vat thuc hién dong thdi hai dao dong diéu hoa ciing phuong x = 5sin(nt)(cm), x = 8cos(nt — &)(cm). Bién
do ctia dao dong tdng hop c6 gia tri cuc dai khi a bang ?

A. O(rad) B. n(rad) C.7/2(rad) D. —7m/2(rad)

Li giai

Chét diém m = 50g tham gia dong thdi hai dao dong diéu hoa cuing phuong cling bién do 10cm va cliing tan sb
géc 10rad /s. Ning lugng ctia dao dong téng hop bang 25mJ. Do léch pha ciia hai dao dong thanh phan bang ?
A0 B.7m/3 C.m/2 D.2m/3

Lui gidi

Mot chit di€ém tham gia dong thdi hai dao dong diéu hoa ciing phuong cung tin s6 x; = sin2t(cm) va
X2 = 2,4cos2t(cm). Bién do cia dao dong téng hop 1a ?
A.A=1,84cm. B.A=2,60cm. C.A =3,40cm. D.A =6,76cm.

Li giai

@ Mot vat thuc hién dong thdi hai dao dong diéu hoa cling phuong, theo cic phuong trinh x| = 4sin(7t + a)(cm)
va xp = 4cosmt(cm). Bién do dao dong tong hop dat gia tri 16n nhét khi ?
A. 0(rad) B. n(rad) C.m/2(rad) D. —m/2(rad)

Loi giai
Mot chit diém tham gia dong thoi hai dao dong diéu hoa cuing phuong, cung tan sb x; = sin(2t) cm;x; =
2,4cos(2t) cm ; . Bién do dao dong tong hop 1a ?

A.A=1,84cm. B. A =2.6cm. C.A=34cm. D.A =6,76cm.

Lui giai

Dao dong tdng hop clia hai dao dong diéu hoa ciing phuong, ciing tan s6 c6 do léch pha Deltap 1a mot dao
dong diéu hoa c6 dic diém: ?

A. C6 tan s6 bing tong cic tin sb dao dong thanh phan.

B. Bién d6 phu thuéc A¢

C. Pha ban du khong phu thudc cic bién do dao dong thanh phan.

D. Bién do dat gid tri cuc dai khi bién do ctia cdc dao dong thanh phin bang nhau.

Lui giai
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Mot vat thuc hién dong thoi hai dao dong diéu hoa ciing phuong, c6 phuong trinh dao dong lan luct 1a

T 5w A £
x1 =Ajcos(20t + 8) cm cm va x, = Apcos(20f + €) cmem. Biét rang van toc cuc dai cua vat trong qua trinh dao

dong 1a vy,ax = 140cm/s. Bién d6 dao dong A; 1a ?
A. 8cm B. 12cm C. l4cm D. 6¢cm

Loi giai
Chuyén dong ctia mot vt 12 tdng hop cia hai dao dong diéu hoa cliing phuong. Hai dao dong niy cé phuong
trinh 14n lugt 12 x; = 3cos10t(cm) va xo = 4sin(10t + 1t/2)(cm). Gia tde clia vat ¢6 do 16n cuc dai bang ?

A. Tm/s>. B. 1m/s? C.0,7m/s? D. 5m/s?

Lui giai

Mot vat khéi lugng m=100g thuc hién dao dong tong hop cia hai dao dong diéu hoa cung phuong cé céc

T o
phuong trinh dao dong la: x; = 5cos(10t + ) cm va x, = 10cos(10¢ g) cm. Gia tri cyc dai cua lyc tdong hgp tac

dung vao vat la ?
A.0,5V3N B.5V3N C. 50v/3N D.5N

Lui giai

N N 4
Mot vat thuc hién dong thoi hai dao dong didu hoa ciing phuong, c6 phuong trinh x; = 4sin(5v/2t — 5) (em);xp =

Azcos(5v/2t + 1) (cm).Biét d6 16n van tde ctia vat tai thoi diém dong ning bang thé ning 1a 40cm/s.Bién do thanh
phan A, 14 ?
A.5V2 B.V2 C.4V3 D.\V3

Lui giai

Mot vat dao dong déu hoa téng hgp tir hai dao dong cing phuong thanh phan x; = Ajcos(wt + @;) va

n > L Y A o . A N A ~ 2 A 2 A
Xy = Ajcos(ot + g) Dé co nang cia m bang tong co nang hai dao dong thanh phan thi géc pha ban dau nhoé nhat

[0]] 1a?
-7

T b
A.0 B. — C. = D. -
6 3 2

Lui gidi
Mot vat tham gia dong thdi hai dao dong diéu hoa cling phuong, cling tan sd, cling pha, c6 bién do 12 A; va A,
v6i A = 3A; thi bién d6 dao dong tdng hop A 1a ?

A.4A, B.2A C.2A, D. 4A,

Li gidi
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Mot vat thuc hién dong thdi hai dao dong diéu hoa, cling phuong, cling tin s6, cling bién do A. Biét d6 léch pha
. T . . . s

cua hai dao dong 0 < Ag < E.Blén do tong hgp khong thé bang ?

A.4A B.A C.2A D.3A

Loi giai
Hai dao dong diéu hoa (1) va (2) ciing phuong, cling tan s va cling bién do A = 4cm. Tai mot thdi diém nao do,
dao dong (1) c6 li do x = 2 cm, dang chuyén dong ngudgc chiéu duong, con dao dong (2) di qua vi tri cin bang theo
chiéu duong. Liic d6, dao dong tong hop ctia hai dao dong trén c6 li @ bao nhiéu va dang chuyén dong theo hudng
nao ?

A. x = -8 cm va chuyén dong ngudc chiéu duong. B. x =2+/3 va chuyén dong ngudc chidu duong.
C. x = 8cm va chuyén dong ngudc chiéu duong. D. x =0cm va chuyén dong ngudc chidu duong.

Loi giai
Cho hai dao dong diéu hoa ciing phuong ciing chu ki 7 = 2s. Dao dong thd nhit tai thdi diém ¢ = 0 c6 li do
bing bién do va biang 2cm. Dao dong thii hai ¢6 bién d6 bang 2cm, tai thdi diém ban dau c6 li d6 bang 0 va van toe
am. Bién do dao dong tdng hop clia hai dao dong trén 1a ?

A.4cm B. 6cm C.5cm D. 8cm

Lui giai

2.6. TONG HOP DE THI PAI HOC, CAO PANG TOT NGHIEP CAC NAM

N-2007: Hai dao dong diéu hoa cung phuong c6 phuong trinh 1an lugt la: x; = 4cos1007t(cm) va
x2 = 3cos(1007t + 7 /2) (cm). Dao dong tdng hgp ctia hai dao dong d6 6 bién do 1a ?
A. lcm B. 5cm C.3,5cm D.7cm

Loi giai
N-2007: Mt con lic 16 xo gom 10 xo khéi lugng khong dang k&, do ciing k va mot hon bi khdi lugng m gin vao
dﬁu 10 x0, dAu kia ctia 10 xo dudc treo vao mot diém cb dinh. Kich thich cho con lic dao dong diéu hoa theo phuong
thang diing. Chu ki dao dong ctia con lac 1a ?

1 vk N 1
A ————— 2m— . D. ————
2m+/m/k m k ZE\/W

Loi giai

N-2007: Biéu thiic li d9 ctia vat dao dong diéu hoa c6 dang x = Acos(@t + @) , van tbc cla vat ¢6 gid tri 1a ?
A Vi =A® B. A. Vypar = 0* C. Vypaxr = 2A® D. Vyar =A%0

Li giai
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[ 4] TN-2007: Tai mot noi xéc dinh, chu ky dao ciia con e don i 1& thuan véi ?
A. cin bac hai chiéu dai con lic B. chiéu dai con lic.
C. ciin bac hai gia toc trong trudng D. gia tbc trong trudng

Lui gidi

TN-2008: Hai dao dong diéu hoa cling phuong, ciing tan s6, c6 cic phuong trinh dao dong 1a: x; = 3cos(wt —
TT/4) cm va x; = 4cos(ot + 7 /4) cm. Bién do ctia dao dong téng hgp hai dao dong trén la

?

A. 5cm. B. 1cm. C. 12cm. D.Tcm.

Lui giai

@ TN-2008: Mot hé dao dong chiu tac dung ctia ngoai luc tudn hoan F, = Fycos10mt thi xay ra hién tuong cong
huéng. Tan s6 dao dong riéng ctia hé phai 1a ?
A. 10mHz. B.5mHz. C. 10Hz. D. 5Hz.

Loi giai
TN-2008: Hai dao dong diéu hoa ciing phuong, c6 phuong trinh x1 = Acos(@t + 7/3) va x2 = Acos(ot —27/3)
1a hai dao dong
?

A.léch pha /2 B. cung pha. C. ngudgc pha. D. 1éch pha /2

Li gidi

TN-2008: Mot con Iic 16 xo gdm mot 10 xo khéi lugng khong dang ké, do ciing k, mot dau cb dinh va mot dau
gan véi mot vién bi nhd khdi lugng m. Con lac nay dang dao dong diéu hoa c6 co ning ?

A. ti 1& v6i binh phuong bién d6 dao dong. B. ti 1& véi binh phuong chu ki dao dong.

C. ti 1€ nghich véi do cing k ctia 10 xo. D. ti 1& nghich véi khéi lugng m ctia vién bi.

Loi gidi
@ TN-2008: Mot con lic 16 xo gdm mét 10 xo khdi lugng khong dang k&, mot dau cd dinh va mot dau gin véi mot
vién bi nhé. Con lic nay dang dao dong diéu hoa theo phuong nim ngang. Luc dan hdi ciia 1o xo tic dung 1én vién
bi luén huéng: ?

A. theo chiéu chuyén dong cia vién bi. B. vé vi tri can bang ctia vién bi.
C. theo chiéu duong quy uéc. D. theo chiéu am quy udc.

Loi giai
TN-2009: Mot con lic don gdm mot hon bi nhé khéi lugng m, treo vao mét sgi ddy khong gian, khbi lugng sdi
day khong dang ké. Khi con lic don nay dao dong diéu hoa véi chu ki 3 s thi hon bi chuyén dong trén mot cung tron
dai 4 cm. Thoi gian d€ hon bi di dudc 2 cm ké tlf vi tri can bang la: ?

A.1,5s. B.0,5s. C.0,75s. D. 0,25s.

Li giai
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TN-2009: Mot vat nhé dao dong diéu hoa theo mot truc cb dinh. Phat biéu nio sau day ding ?
A. Quy dao chuyén dong ctia vat 1a mot doan thang. B. Luc kéo vé tac dung vao vat khong ddi.
C. Quy dao chuyén dong ctia vat 13 mot dudng hinh sin. D. Li do cta vt ti 1€ véi thai gian dao dong.

Loi gidi
TN-2009: Mot con lic don gdbm qué cau nhé khdi lugng m dudc treo vao mot dau sdi day mém, nhe, khong dan,
dai 64cm. Con lic dao dong didu hoa tai noi c6 gia toc trong trudng g. Liy g = 7%(m/s?). Chu ki dao dong clia con
lic la: ?

A. 1,6s. B. 0,5s. C. ls. D. 2s.

Loi giai

TN-2009: Dao dong tit din ?

A. c6 bién do giam dan theo thdi gian B. luén c6 1oi.
C. c6 bién do khdng déi theo thoi gian. D. 1uén c6 hai.

Lui gidi

TN-2009: Mot chit diém dao dong diéu hoa trén truc Ox theo phuong trinh x = Scos4nt ( x tinh bang cm, t tinh
bing s). Tai thoi diém ¢ = 5s, van toc clia chat diém nay c6 gia tri bang: ?
A.5cm/s. B. 20mem/s. C. —20mem/s. D. Ocm/s.

Li giai

TN-2009: Mbt con lic 10 xo gdm vat nhoé khéi Iugng 400g, 10 xo khéi lugng khong dang k& va c6 do ciing
100N /m. Con lic dao dong diéu hoa theo phuong ngang. Liy 72 = 10. Dao dong ctia con lic c6 chu ki 1a: ?
A. 0, 8s. B. 0, 4s. C.0,2s. D. 0,65,

Lui giai
TN-2009: Mot chit diém dao dong diéu hoa véi chu ki 0,57(s) va bién do 2cm. Van téc ciia cht diém tai vi tri
can bing c6 do 16n bang: ?

A.4dcm/s. B. 8cm/s. C.3cm/s. D.0,5cm/s.

Loigiai
TN-2010: N6i vé mot chit diém dao dong diéu hoa, phat biéu nao dudi day ding? ?
A. O vi tri bién, chit diém c6 van téc bing khong va gia tbc bang khong.
B. O vi tri can bang, chit diém c6 van téc bang khong va gia toc cuc dai.
C. O vi tri can bang, chit diém c6 do 16n vén toc cuc dai va gia tdc bing khong.
D. O vi tri bién, chit di€ém c6 do 16n van tdc cuc dai va gia tde cuc dai.

Li giai
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TN-2010:M06t chét diém dao dong diéu hoa v6i phuong trinh li d6 x = 2cos(27t + 7/2) (x tinh bing cm, t tinh
béng s). Tai thoi diém ¢ = 1/4s, chét diém c6 li do bing ?
A.2 B. -2 C. -3 D.3

Loi giai
TN-2010: Mot vat nhd khéi lugng m dao dong diéu hoa véi phuong trinh li do x = Acos(®t + ¢). Co ning clia
vat dao dong nay la ?

A. mw?A?)2 B. mo?A C. mwA?/2 D. mo*A/2

Lui giai
TN-2010: Mét nhé dao dong diéu hoa véi i do x = 10cos(mt + 1/6) (x tinh bing cm, t tinh biing s). Ly
7> = 10. Gia tbc clia vat c6 do 16n cuc dai 12 ?

A. 1007cm/s* B. 100cm/s* C. 10mem/s* D. 10cm/s?

Lui giai

TN-2010:Mot vat nhd khéi luong 100g dao dong diéu hoa trén mot quy dao théng dai 20cm véi tin sb goc
6 rad/s. Co nang cuia vit dao dong nay 1a ?
A.0,036J. B.0,018/. C. 18J. D.36J

Loi giai
TN-2011:Con lic 16 xo gdm vat nhd c6 khdi lugng 200g va 16 xo nhe c6 do cing 80N /m. Con lic dao dong
diéu hoa theo phucng ngang véi bién do 4cm. D 16n van tde clia vat & vi tri can bang 1a ?

A. 100cm/s. B. 40cm/s. C. 80cm/s. D. 60cm/s.

Li giai

TN-2011:Con lic 1o xo gdm vat nho khéi Iugng 100g gin véi mot 1o xo nhe. Con lac dao dong diéu hoa theo
phuong ngang véi phuong trinh x = 10cos107t(cm). Méc thé ning & vi tri can bing. Liy 72 = 10. C0 ning clia con
lic bang ?

A. 0,107, B.0,05J. C. 1,00/, D. 0,50/,

Li gidi
TN-2011:Tai cing mdt noi trén Trai Dat, con lic don c6 chiéu dai 1 dao dong diéu hoa véi chu ki 2 s, con lic
don c6 chiéu dai 2 dao dong diéu hoa véi chu ki 1a ?

A. 2s. B.2V/2s. C.3s. D. 4s.

Loi giai
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TN-2011: Khi néi vé dao dong co cudng bic, phat biéu nao sau day 1a sai? ?

A. Tan s6 ctia dao dong cudng biic bing tan s6 ctia luc cudng biic.

B. Bién dj ctia dao ddng cudng biic phu thudc vao bién do cua luc cudng bic.

C. Bién do clia dao dong cudng biic cang 16n khi tan sd ctia luc cudng biic cang gan tan sb riéng
cua hé dao dong.

D. Tan sb clia dao dong cudng bic 16n hon tan s6 ctia luc cudng bic.

Loi giai

TN-2011: Con lic 106 xo gdm vat nhd gin véi 16 xo nhe dao dong diéu hoa theo phuong ngang. Luc kéo vé tac
dung vao vat ludn ?

A. cling chiéu véi chiéu chuyén dong ctia vat. B. huéng vé vi tri can bang.

C. cung chiéu véi chiéu bién dang cla 10 xo. D. huéng vé vi tri bién.

Lui giai

TN-2011: Mot chét diém dao dong diéu hoa doc truc Ox vdi phuong trinh x = 10cos27t(cm). Quang dudng di
dugc ctia chit diém trong mot chu ki dao dong 1a ?
A. 10cm B. 30cm C.40cm D. 20cm

Loi giai
PH-2007:Mot con lac don dudc treo & trin mot thang may. Khi thang may ding yén, con lic dao dong diéu hoa
v6i chu ki T. Khi thang mdy di 1én thang ding, cham dan déu véi gia tbc c6 do 16n bang mot nita gia tbc trong trudng
tai noi dit thang mdy thi con lic dao dong diéu hoa véi chu ki T’ bing ?

T T
A = B. — C.2T D.TV?2

2 V2

Lui giai

DH-2007:Mo6t vat nhé thuc hién dao dong diéu hoa theo phuong trinh )x = 10sin(47t + g) (cm) vdi t tinh bang
gidy. Pong ning clia vat d6 bién thién véi chu ki bang ?
A. 1,50s. B. 0,50s. C. 1,00s. D. 0,25s.

Li giai

DH-2007:Mo6t con lic 10 xo gom vt c6 khdi lugng m va 16 xo cé do ciing k, dao dong diéu hoa. Néu ting do
ciing k 1én 2 1an va giam khdi lugng m di 8 1an thi tin s6 dao dong ciia Vit sé ?
A. ting 2 1an. B. ting 4 lan. C. giam 4 lan. D. giam 2 lan.

Loi giai



DPH-2008:C0 niing ctia mot vat dao dong diéu hoa ?

A. bién thién tuin hoan theo thdi gian v6i chu ky bang mot nita chu ky dao dong ctia vat.
B. ting gAp doi khi bién do dao dong clia vat ting gip doi.

C. bing dong ning ctia vat khi vt t6i vi tri cAn bang.

D. bién thién tuin hoan theo thi gian véi chu ky bang chu ky dao dong ctia vat.

Li gidi
DH-2008:Mbt con Iic 16 xo treo thang ditng. Kich thich cho con lic dao dong didu hoa theo phucng thang diing.
Chu ki va bién do dao dong ctia con lic 1an lugt 1a 0,4s va 8cm. Chon truc x’x thang diing chiéu duong huéng xudng,
gbc toa do tai vi tri can bang, gbc thoi gian t = 0 khi vét qua vi tri can bang theo chiéu duong. Liy gia toc rdi tu do
g = 10m/s? va £* = 10. Thai gian ngin nhét ké tir khi # = 0 dén khi Iuc dan hdi ctia 10 xo c6 d6 16n cuc tiéu la ?

A4 B7 C3 D !
'153 .30s .30s .30s

Li giai

DH-2008:Mot vat dao dong didu hoa c6 chu ki la T. Néu chon gdc thdi gian t = 0 liic vat qua vi tri can bing, thi
trong nita chu ki dau tién, van téc clia vat biang khong & thoi diém ?

T T T T
A.t:€s B.t:Zs C.tzis D.t:§s
Loi giai

DH-2008:Mot chét diém dao dong didu hoa theo phudng trinh X = 3sin(57t + g ) (x tinh bing cm va t tinh

bing gidy). Trong mot gidy diu tién tif thai diém t=0, chit diém di qua vi tri ¢6 li do x=+1cm ?
A. 7lan. B. 6lan. C. 5lan. D. 41an.

Li giai

DH-2008:Phat biéu nao sau day la sai khi néi vé dao dong ctia con lic don (bd qua luc can ctia mdi trudng) ?
A. Khi vat ning & vi tri bién, co ning ctia con lic bang thé ning ciia no.

B. Chuyén dong ctia con lic tir vi tri bién vé vi tri can bang 14 nhanh dan.

C. Khi vat ning di qua vi tri can bang, thi trong luc tic dung 1én n6 cin bang véi luc cing clia day.

D. Vé6i dao dong nhé thi dao dong ctia con lic 1a dao dong diéu hoa.

Li giai

DH-2008:Mot con lic 16 xo gdm 16 xo ¢6 do cting 20N /m va vién bi c6 khéi lugng 0,2kg dao dong diéu hoa.
Tai thai diém t, van toc va gia toc ctia vién bi 1an lugt 1a 20cm /s va 2+/3m/s?. Bién d6 dao dong ctia vién bi la ?
A. 16cm. B. 4cm. C.3cm. D. 1cm.

Loi giai
DH-2009:Mo6t con Iic 16 xo dao dong diéu hoa. Biét 1o xo ¢ do cting 36N /m va vat nhd c6 khéi lugng 100g.
Lay 72 = 10. Pong ning ctia con lic bién thién theo thdi gian vdi tin sd. ?

A. 6Hz. B.3Hz. C.12Hz. D. 1Hz.
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Lui giai

DH-2009:Chuyén dong ctia mot vat 1a tdng hgp ctia hai dao dong diéu hoa ciing phuong. Hai dao dong nay c6
N T 3n A
phuong trinh lan lugt 1a x; = 4cos(107t + Z) (cm) va x; = 3cos(107t — T)(cm). Do 16n van toc cua vat § vi tri

can bang 1a ?
A. 100cm/s. B. 50cm/s. C. 80cm/s. D. 10cm/s.

Lui gidi

DH-2009:Mo6t con lic 10 xo c6 khdi lugng vat nho 1a 50g. Con lic dao dong diéu hoa theo mdt truc ¢b dinh nim
ngang véi phuong trinh x = Acoswt. Cii sau nhiing khoang thai gian 0,05s thi dong ning va thé ning ctia vat lai
bang nhau. Liy 7 = 10. Lo xo ctia con lic c6 dd ciing bing ?

A.50N/m. B. 100N /m. C.25N/m. D. 200N /m.

Lui gidi

PH-2009:Khi néi vé dao dong cudng biic, phat biéu nao sau day la ding? ?

A. Dao dong ctia con lic dong hd 1a dao dong cudng biic.

B. Bién d6 cua dao dong cudng bic 1a bién do cia luc cudng bic.

C. Dao ddng cudng biic c6 bién do khong ddi va c6 tin sb bang tan s6 ciia Iuc cudng bic.
D. Dao dong cudng biic c6 tan sé nhd hon tan s ctia luc cudng biic.

Lui giai

DH-2009:Mo6t vat dao dong didu hoa theo mot truc ¢d dinh (mbc thé ning & vi tri can bing) thi ?
A. dong niing ctia vat cuc dai khi gia toc ctia vat c6 do 16n cuc dai.

B. khi vat di tif vi tri cAn bing ra bién, van tbc va gia toc ctia vat ludn ciing dau.

C. khi & vi tri cAn bing, thé ning clia vat bang co ning.

D. thé niing ctia vat cuc dai khi vat & vi tri bién.

Li giai

DH-2009:Mot vat dao dong diéu hoa cé do 16n van toc cuc dai 1a 31,4 cm/s. Liy . Toc do trung binh ctia vat
trong mot chu ki dao dong 1a ?
A.20cm/s B. 10cm/s C.0cm/s D. 15cm/s

Loi giai
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DH-2009:M6t con lic 16 xo gdm 16 xo nhe va vit nhd dao dong diéu hoa theo phuong ngang véi tan sb géc
10rad/s. Biét rang khi dong ning va thé ning (mdc & vi tri cAn bing clia vat) bang nhau thi van tdc ctia vat c6 dd 16n
béng 0,6m/s. Bién dd dao dong ctia con lic 1a ?

A. 6cm B. 6v/2cm C. 12v/2cm D. 12cm

Li giai

PH-2009:Tai ndi c6 gia tdc trong trudng 9,8m /s>, mot con lac don va mot con lic 16 xo ndm ngang dao dong
diéu hoa véi cling tan sb. Biét con lic don c6 chidu dai 49¢m va 1o xo ¢6 dd ciing 10N /m. Khoi lugng vat nho cia
con lic 1o xo 1a ?

A.0,125kg B. 0,750kg C. 0,500kg D. 0,250kg

Lui giai

DH-2009:Tai mot noi trén mit dit, mot con lic don dao dong diéu hoa. Trong khoang thi gian Ar, con lic thuc
hién 60 dao dong toan phan; thay ddi chiéu dai con lic mot doan 44 cm thi ciing trong khoang thdi gian Ar 4y, né
thuc hién 50 dao dong toan phan. Chiéu dai ban d4u ciia con lac 1a ?
A. 144cm. B. 60cm. C. 80cm. D. 100cm.

Li giai

DH-2010:: M6t con lic 16 xo gdm vét nhé khéi lugng 0,02kg va 10 xo c¢6 do cing 1N /m. Vit nhé dugc dit trén
gia d5 cb dinh nim ngang doc theo truc 16 xo. Hé sb ma sat trugt gitta gia dd va vat nho 1a 0, 1. Ban dau giit vét & vi
tri 10 xo bi nén 10cm rdi budng nhe dé con lic dao dong tat dan. Liy ¢ = 10m/s?. Toc do 16n nhét vat nhd dat dugc
trong qua trinh dao dong la : ?

A.10V2 B. 60v2 C.20V2 D. 40v2

Lui giai

DH-2010:Luc kéo vé tdc dung 1én mot chét diém dao dong didu hoa c6 do 16n ?

A. va huéng khong d6i. B. ti 1& v6i d6 16n ctia li d6 va ludn hudng v vi tri cin bang.
C. ti 1& vdi binh phuong bién do. D. khong d6i nhung hudng thay ddi.

Loi giai

PH-2010:M06t chit diém dao dong didu hoa véi chu ki T. Trong khoang thdi gian ngan nhét khi di tif vi tri bién

—A P <
c6liddox= > deén vi tri , chat diém c6 toc do trung binh 1a ?

3A 9A 5A 7A
A. T B. o7 C. T D. T

Lui gidi



DH-2010:Mot vat dao dong tit din c6 cdc dai luong giam lién tuc theo thdi gian 1a ?
A. bién d6 va ning luong. B. 1i do va téc do. C.bién do vatdc d6.  D. bién do va gia toc.

Li giai

DH-2010:M06t con lic 10 xo dao dong didu hoa v6i chu ki T va bién do Scm. Biét trong mét chu ki, khodng thoi
gian d€ vat nh cta con lic c6 do 16n gia tbc khong vugt qua 100cm/s? 1a Ly 72 = 10. Tan s6 dao dong ctia vat la ?
A.4Hz. B.3Hz. C. 1Hz. D.2Hz.

Li giai

DH-2010: Vit nho ctia mot con lac 16 xo dao dong diéu hoa theo phuong ngang, mbc thé ning tai vi tri can bing.
Khi gia téc ctia vt c6 dd 16n bing mot nita do 16n gia toc cuc dai thi ti s6 giita dong ning va thé ning ciia vat 1a ?
A3 B.2 C.1 D.4

Lui giai

PH-2010:M6t con lic don cé chidu dai day treo 50cm va vat nhé cé khdi lugng 0,01kg mang dién tich
g = 510°C dudc coi la dién tich di€ém. Con lic dao dong diéu hoa trong dién trudng déu ma vectd cuvng do dién
trudng c6 do 16n E = 10*V /m va huéng thang ding xudng dudi. Liy g = 10m/s?, & = 3,14. Chu ki dao dong diéu
hoa ctia con lic 1a ?

A.0,58s. B. 1,99s. C. 1,40s. D. 1,15s.

Lui giai

DH-2011:Mo6t con lic don dudgc treo vao trin mot thang may. Khi thang may chuyén dong thing ding di 1én
nhanh dan déu véi gia téc c6 do 16n a thi chu ki dao dong didu hoa ctia con lac 1a 2,52s. Khi thang mdy chuyén dong
thang diing di 1én cham din déu véi gia toc cling c6 do 16n a thi chu ki dao dong didu hoa ctia con lic 1a 3, 15s. Khi
thang mdy diing yén thi chu ki dao dong diéu hoa ctia con lic 1a ?

A.2,78s. B. 2,96s. C.2,61s. D. 2,84s.

Loi giai

DH-2011:Mo6t chit diém dao dong diéu hoa trén truc Ox véi bién do 10cm, chu ki 2s. Mdc thé ning & vi tri can
bing. Toc dd trung binh ciia chit diém trong khoang thoi gian ngan nhét khi chét diém di tir vi tri c6 dong ning bang
3 1an thé ning dén vi tri c6 dong ning bang thé ning 1a ?

A. 14,64cm/s. B.26,12cm/s. C.21,96¢cm/s. D.7,32cm/s.

Lui giai
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l\.)

DH-2011:Mot chit diém dao dong diéu hoa theo phuong trinh x = 4cos( 377:

Ké tit t = 0, chit diém di qua vi tri c6 li d6 x = —2cm 1an thi 2011 tai thai diém ?
A. 6030s. B. 3016s. C. 3015s. D. 6031s.

) (x tinh bang cm; t tinh bing s).

Loi giai
E DH 2011:Dao dong ctia mot chit diém c6 khéi lugng 100g 1a tdng hop ctia hai dao dong diéu hoa cuing phuong,
c6 phuong trinh li d6 1an lugt 1a x; = 5cos(10t) va x; = 10cos(10t) (x; va x, tinh bing cm, t tinh bang s). Mdc thé
ning & vi tri can bang. Co ning clia chét diém bang ?

A. 225J. B.0,1125J. C.0,225J. D.112,5J.

Loi giai
PH-2011:M06t chit diém dao dong didu hoa trén truc Ox. Khi chét diém di qua vi tri can bang thi téc do ctia né
12 20cm/s. Khi chét diém c6 toc do 1a 10cm/s thi gia toc clia né c6 do 16n 1a 40v/3 cm/s? . Bién dd dao dong cia
chit diém 12 ?

A. 5cm. B. 8cm. C.4cm. D. 10cm.

Li giai

DPH-2011:Mot con lic 16 xo dit trén mit phang nim ngang gdm 10 xo nhe c6 mdt dau cb dinh, dau kia gin véi
vat nho m;. Ban dAu gitt vat m1 tai vi tri ma 16 xo bi nén 8cm, dat vat nhé m;, (c6 khoi lugng biang khdi lugng vat m)
trén mit phang ndm ngang va st v4i vt m;. Budng nhe dé hai vat bit du chuyén dong theo phuong ctia truc 10 xo.
Bé qua moi ma sat. O thai diém 10 xo ¢6 chidu dai cuc dai 1an dau tién thi khoang cach giita hai vat m va my 13 ?
A.5,7cm. B. 3,2cm. C.2,3cm. D. 4,6cm.

Loi giai
PH-2011:Khi n6i vé mt vt dao dong diéu hoa, phat biéu nao sau dy sai? ?
A. Co niing ctia vat bién thién tuan hoan theo thai gian.

B. Vin toc clia vt bién thién diéu hoa theo thdi gian.
C. Luc kéo vé tac dung 1én vat bién thién diéu hoa theo thi gian.
D. Pong ning clia vat bién thién tuin hoan theo thdi gian.

Li giai

DH-2011:Mot con lic don dang dao dong diéu hoa véi bién do g6c o tai noi c6 gia tdc trong trudng 12 g. Blet

luc cang day 16n nhit bang 1,02 1an lyc cing day nhé nhat. Gia tri clia g 12 ?
A. 9,60 B. 6,6°. C.5,6°. D. 3,30,

Loi giai



3.1. PAI CUONG VE SONG CO HOC

3.1.1 COSOLY THUYET

3.1.1.1 CAC KHAI NIEM VE SONG, CHU K, TAN SO, TAN sO GOC, BIEN PO, BUGC SONG, TOC PO
TRUYEN SONG:

Céc khai niém vé séng:

Séng co :1a dao dong co dudc lan truyén trong khong gian theo thdi gian trong moi trudng vat chat.

Séng ngang: 1 séng c6 phuong dao dong ctia cdc phan ti séng vuong géc véi phuong truyén séng. Séng ngang truyén dugc
trong moi trudng ran va trén mat nudc.

Séng doc: 1a séng c¢6 phuong dao dong clia cdc phan tif séng triung v6i phuong truyén séng. Séng doc truyén dudc

trong cdc moi trudng ran, 16ng, khi

Cac dai lugng déc trung cla song:

Van tdc truyén séng v:La van toc truyén pha dao dong. Trong méi trudng xac dinh thi toc do truyén séng 1a xic dinh.

Toc d6 truyén séng phu thudc vao ban chit mai trudng truyén song
Chu ki séng : 1a chu ki dao dong ctia cic phan ti vat chit khi c6 song truyén qua, chu ki séng 1a chu ki dao dong
va cling 1a chu ki ctia ngudn séng.

Tan sb séng : 1a tan s6 clia cac phan ti dao dong khi c6 séng truyén qua. Chu ki séng 1a tan sé dao dong

va ciing 12 tAn s6 clia ngudn séng f = T
Buéc séng: 1a quing dudng séng truyén dudc trong mot chu ki A =7 =

=

Bién d6 séng : 12 bién bd dao dong ciia cac phan tii séng khi c6 séng truyén qua.
Phuong trinh séng:

Phuong trinh séng tai mot di€ém trong mdi trudng truyén séng la phuong trinh dao dong ctia diém do.

Gia st phuong trinh dao dong clia ngudn séng O la == Thi phuong trinh séng tai diém M cach O mot khoang x:

Ancos2m( L — X = Aycos(wr— 225

u=Apycos2n(— — =) = Aycos(wt — ——
. T a M )

Tinh tuan hoan ctia séng:

Tai mot diém xac dinh trong moi trudng truyén séng c6 x = const. uM 1a mot ham bién thién diéu hoa theo thdi gian t
v6ichuki T

Tai mot thdi diém xac dinh t = const uM 12 mot ham bién thién diéu hoa trong khong gian theo bién x véi chu ki A

61
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3.1.1.2 NANG LUONG,PO LECH PHA :
D la khéi lugng riéng cia méi trudng truyén séng, A la bién do.
_ _ mD®w?A?
Niéng lugng cua song ti 1€ v6i binh phuong bién do song: = (./)

2

Ning lugng ctia séng: 12 ning lugng dao dong ctia mot don vi thé tich méi truong khi c6 séng truyén qua.

Séng thang:Séng truyén theo mot phuong c6 E,A=const.

Séng truyén trén mit phang.

Gon séng 1a nhitng vong tron dong tam.

Ning lugng séng tif ngudn trai déu trén toan bo vong tron.

Séng phéng: 1
Wy Ry A2 W~z
Wo = 2Ry Wy = 2Ry Wy — M _ TN 7};[ - 1?

Wy Ry Ay A~ —

VR

Séng truyén trong khong gian.
Miit séng c6 dang 1a miit cau,
Séng cau: ¢ Ning lugng song tif ngudn trai déu trén toan bo mit ciu.

Wy Ry, A3 W~
Wo =4TRY, Wy = 4TRZ Wy = —— = L ="M R?
0 L NIV T Wy R, AR |A~dk
£ g . N X Z N X s X N N d - d
Neéu hai diém M va N trong mdi trudng truyén séng va cach nguon séng 0 lan luge 1a dM va dN. Ap =27 M 7 N
A(p:kﬂ' — dM—dN:kA.
2k+1)A
Ap = (2k+1)T = dy —dy = %
(2k+1)m (2k+1)A
ANp=—"—"- = dy—dy=——"—
Chay:{ \°? 2 M AN =y
Khoang cich L gitta n ngon séng lién tiep bang (n-1) lan budc séng
———
L=(n-1) A
T— t _ Thoi gian thyc hién dao dong
n S6 dao dong
'
< oy
ey

v }\/4 DA

3.1.2 UNG DUNG GIAI TOAN

Mot séng co hoc lan truyén tit O theo phuong Oy vé6i van tdc v = 40cm/s. Ning lugng clia séng bao toan khi
X 2 T

truyén di, Dao dong tai diém O: x = 4sin(§.t

sau thdi diém do6 6s la: ?

A. —2cm B.3cm C.2cm D. —3cm

)Yem. Biét li d6 cda dao dong tai M & thoi diém t 1a 3cm. Li d ctia M

Li gidi
S=2A
N

6s=1,5T=1,5T =T+ g —

Mot ngudn séng co hoc dao dong diéu hoa theo phuong trinh x = a.cos(107t + 7/2). Khodng cdch gan nhit trén
phuong truyén séng gitta hai diém ma tai d6 céc phan tif trong mdi trudng léch pha nhau mot géc /2 1a Sm. Tim v ?
A. 100m/s. B. 200m/s. C. 300m/s. D. 400m/s.

Lui giai
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Ap =5 = (k40,57

——
2
ao=F0=3 = a=v=ar=[i0m)]

gn nhét nén k=0

Tai diém S trén mit nudc yén tinh c6 ngudn dddh theo phuong thing diing véi f = 50Hz . Khi d6 trén mit nudc
hinh thanh hé séng tron dong tdm S tai hai diém M,N céch nhau 9cm trén dudng thang qua S dao dong cung phaa
véi nhau biét van toc nim trong khoéng 70cm /s dén 80cm /s. Tinh van tdc truyén séng trén mit nudc ?

A. 65(cm/s) B.95(cm/s) C.75(cm/s) D. 85(cm/s)

Lui gii
v=A. fid=kA=9

70<v<80 = |v="T5(cm/s)

E Trong thi nghiém vé hién tugng giao thoa séng trén mit nuc hai ngudn két hop Ava B dao dong véi tan sb
f =13(Hz) . Tai 1 diém M céch nguon AB nhiing khoang d; = 16(cm) va d, = 20(cm) , séng ¢6 bién do cuc dai.
Gitta M va dudng trung truc ctia AB ¢6 3 diy cuc dai khéc. Tinh van tdc truyén séng trén mit nudc ?

A.26,7(cm/s) B.20(cm/s) C.40(cm/s) D. 53,4(cm/s)

Lui gidi
k=—4

di—dh = kA = A = v:/”Lf:

Mot miii nhon S dudc gin vao dau ctia mot 14 thép nam ngang va cham vao mit nuéc. Khi dau 14 thép dao dong
theo phuong thang ding véi tan s6 f = 100(Hz), S tao trén mit nude mdt séng c6 bién dd a = 0,5(cm). Biét khoang
cach gilta 9 gon 16i lién tiép 1a 4(cm). Tinh véan téc truyén song trén mat nudc ?

A. 100cm/s B. 50cm/s C. 100cm/s D. 150cm/s

Li giai

A=t = v=af =[30om/s]

E Mot ngudi quan sat mot chiéc phao ndi 1én trén mit bién va thiy né nho 1én cao 6 1an trong 15 gidy, coi séng bién
12 séng ngang. Tinh chu ky dao dong ciia séng bién?

A.3(s) B. 43(s) C.53(s) D. 63(s)
Loi giai
1 t
T = — = = 3
F= 70T

Trén mit nuée c6 mot ngudn dao dong tao ra tai diém O mot dao dong didu hoa c6 tan s6 f = 5S0(Hz). Trén mit
nuéc xuit hién nhitng vong tron dong tam O, mdi vong cach nhau 3(cm). Van tdc truyén séng trén mit nudc 1a ?
A. 120(cm/s) B. 360(cm/s) C. 150(cm/s) D. 180(cm/s)

Lui giai

Mot nguodn dao dong diéu hoa véi chu ky 0,04s. Van toc truyén séng bang 200cm/s. Hai diém nam trén ciing mot
phuong truyén séng va cach nhau 6 cm, thi c6 do léch pha ?
A. 1,5.n(rad) B. n(rad) C.3,5n(rad) D.2,5n(rad)

Lui giai

2rnd  2nd
AQ = =7 - 1,5.7 (rad)

@ Mot soi diy dan hoi rat dai c6 diu O dao dong diéu hoa véi phuong trinh u = 10sin27 ft(mm). Van tdc truyén
séng trén day 1a 4m/s. Xét diém N trén day cach O 28cm, diém nay dao dong léch pha v6i O 1a Ap = (2k+1)7/2
(k thuoc Z). Biét tan sb f c6 gia tri tif 23Hz dén 26Hz. Bubc song clia séng d6 1a ?

A. 20cm B. 16¢cm C.8cm D.32cm
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Lui giai
2nd  2md.
A(pz%: ”vf=(2k+1)§ — k = A =[16cm

Hai ngudn séng két hop cling pha A va B trén mit nudc c6 tan s6 15Hz. Tai diém M trén mit nu6c cich cic
nguon doan 14,5cm va 17,5cm séng c6 bién do cuc dai. Gitta M va trung truc ctia AB c6 hai déy cuc dai khac. Van
tdc truyén séng trén mit nudc 1 ?

A.v=15cm/s B.v=225cm/s C.v=>5cm/s D.v=20m/s

Li giai

IMA —~MB| =kAL =31 =3 = A = v=|15cm/s]

Nguodn phét séng S trén mit nudc tao dao dong véi tan sb f = 100Hz giy ra cic séng triin lan rong tron mit
nuéc. Biét khoang cach giita 7 gon 16i lién tiép 1a 3cm. Van tdc truyén song trén mit nudc bang bao nhiéu?
A.25cm/s. B. 50cm/s. C. 100cm/s. D. 150cm/s.

Li giai

6AL=3 —= A :>v:

Pau O ctia mdt soi diy dan hdi nam ngang dao dong diéu hoa véi bién do 3cm véi tin s 2Hz. Sau 2s séng
truyén dugc 2m. Chon gbc thdi gian lic dau O di qua vi tri can bing theo chidu duong. Ly do ctia diém M trén day
cach O doan 2,5m tai thdi diém 2s 1a: ?

A. xM = —3cm. B.xM = 0. C.xM = 1,5cm. D. xM = 3cm.

Lo gidi
t =25 =4T = vit qua vi tri cn bang theo chiéu duong =

Mot séng co hoc c6 tan s6 45(Hz) lan truyén véi toe do 360 (cm/s). Tinh khodng cach gan nhét gitta hai diém
trén phuong truyén séng dao dong vudng pha ?

A.5cm B. 4cm C.3cm D.2cm
Loi giai
A
-

Mot séng co lan truyén véi tan s6 £ = 500Hz, bién do A = 0,25mm. Séng lan truyén véi budc séng A = 70cm.
Tim téc dd dao dong cuc dai ctia cac phan t vat chit moi trudng ?
A.2,785m/s. B. 1,785m/s. C.3,785m/s. D. 0,785m/s.

Li giai

Dung mot miii nhon tao ra tai A trén mit chit 1éng yén tinh nhiing dao dong diéu hoa véi chu ki 0,5s.Trén miit
chét 16ng xuit hién nhitng dudng tron dong tim lan rong dan.khoang céch gitta 5 dudng tron lién tiép cach nhau
1,4m.Tinh van téc truyén séng ?

A.3.175m/s B.0.175m/s C.1.175m/s D.2.175m/s

Lui giai

41:1,4:>v:%:

Can rung c6 miii nhon A cham vao mit nudc vdi tan sb rung f = 100Hz, thi trén mit nudc c6 song lan truyén
v6i khodng cich gitta 2 ngon séng lién tiép 12 0,5 cm.Chiéu sang mit nuéc biang den nhip nhdy phat ra 25 chdp sang
trong 1s. Trinh bay hién tuong quan sat dugc ?

A. 4cm B. 1lcm C.2cm D.3cm

Lui giai
Thdi gian giita hai lan chép sang

fh=1/25=0,045 ma T=1/f=0,01 = 1g=4T = §=4L=|2cm]|
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Hai ngudn 4m diém phat séng ciu dong bd véi tan sd f = 680(Hz) dudc dit tai A va B cach nhau 1(m) trong
khong khi. Biét téc do truyén am trong khong khi 1a 340(m/s). Bé qua su hip thu 4m ctia moi trudng.Goi I 13 trung
diém ctia AB, P 1a diém ndm trén trung truc ctia AB & gan I nhit dao dong ngudc pha véi I. Tinh khoang cach AP?

A.0,75(m). B. 0,85(m). C.0,95(m). D. 0,15(m).
Loi giai
J AB ; —1
S— = k> ——
v 2 2
A=-=0,5s k=0
f

A AB—"~—
AB — .
/ = d (2k+1)2 + > = dpin =|0,75(m).

Ap=(2k+1)n=2n 12

Hai nguodn séng S1,S, trén bé mit clia mot chit 1éng, ciach nhau 20cm dao dong véi phuong trinh:

T T ) R 3 .

u; = 3cos(30mt + g) mm;uy = 3sin(307t + E) mm. Toc do truyen song trén bé mét chat 16ng la 90c¢m/s. Coi bién
dd clia cic séng khong thay ddi khi lan truyén. Tinh khoang cach gilia cach gitta hai diém dao dong véi bién do 3mm
trén doan S1.5, va nam trong khoang giita hai diém dao dong véi bién do cuc dai lién tiép?

A. 2cm. B. 3cm. C. Ocm. D. 1cm.

Loi giai
Xét trén doan S5, , khodng céc tu diém khong dao dong dén diém dao dong vdéi bién dd 3mm la: v
Khodng céch gilia hai di€ém c6 bién do 3mm nim trong khodng gilia hai diém dao dong vdi bién do cuc dai lién tiép la:

A
2 _[tem]

3.1.3 CAC BAI TAP DE NGHI

Tai hai diém A va B trén mit chét 1ong c6 hai ngudn phat séng dao dong theo phuong thing diing véi cic phucng
trinh 1an lugt 12 u; = Ajcos(507t + 7 /2)va uy = Arcos(50mt 4 7). Toc dd truyén séng trén mit chit 1ong 1a 1 (m/s).
Mot diém M trén mit chét 16ng cach cac ngudn 1an ludt 1a d1 va d2. Xdac dinh diéu kién dé€ M nam trén cuc dai? (véi
m 12 s6 nguyén)?

A.dy—dy=4m+2cm B.di—d)=4m+ 1cm C.di—dy=4m—1cm D.dy—dy =2m—1cm

Loi giai
Mot sgi ddy dan hdi rat dai duge cing ngang. Lam cho diu O ctia diy dao dong theo phuong thang diing véi bién
dd 2cm va tan s6 5SHz. Tai thoi di€ém ban dau, O c6 li d6 cuc dai duong. Sau thdi gian A = 0, 3s, séng truyén theo
chiéu duong dén diém M cach O mot khoang 150cm. Coi bién do séng khong déi. Xéc dinh 1i do ctia M lic ¢ = 0, 5s
ké tir thoi diém ban dau ?

A. Smm. B. 4mm. C. /3 mm. D. 2mm.

Li gidi
Séng thit nhit c6 budc séng bang 3,4 1an budc soéng clia séng thit hai, con chu ky ctia séng thi hai nhé biang mot
ntia chu ky séng thit nhit. Khi d6 vén tdc truyén ciia séng thd nhét so véi séng thii hai 16n hay nhé thua bao nhiéu
lan ?

A2 B. 1 C. 4 D.3

Lui gidi
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E Cho S5, = 3cm, véi Sy, S, 1a hai ngudn . Trén doan S1S» ¢6 29 gon séng cuc dai giao thoa ma khoang cach giita
2 gon ngoai cling 12 2,8cm. Tinh khodng cich tif trung diém I ctia S1S2 t6i diém gan nhét cla trung truc S15, dao
dong cung pha véi 1 ?

A.0,5 B.0,8 C.1,2 D. 14

Li giai

D~ =
Mot song cd hoc lan truyén doc theo mot dudng thang c¢6 phuong trinh séng tai ngudn O la: u = Uocos(?t)

. N N o p s 42 T ... . o a )

(cm). M6t diém M cach ngudn O bang 1/3 bude séng 6 thdi diém ¢ = 5 ¢6 do dich chuyén uM = 2cm. Bién d6 song

ala?

A. dem B. 2cm C. cm D.2v/3cm

Li gidi
E Trén bé miit chit 16ng c6 2 ngudn két hdp S1 S2 céch nhau 80 cm dao dong cling pha .Séng do mdi ngudn phat
ra 6 tan s6 20 Hz, van toc truyén séng 1a 6 m/s. Piém M nim trén dudng thang vudng géc véi S1S2 tai S1 ¢ d6 dao
dong véi bién do cuc dai. Poan SIM c6 gid tri nhd nhit bang bao nhiéu ?

A.33,3cm B.35cm C.23,3cm D. 20cm

Lui giai
Trén bé mit chét 16ng c6 hai ngudn két hop A va B cich nhau 30cm dao dong ngudc pha, cuing chu ki 0,01s. Biét
toc do truyén séng trén mit chat 16ng v = 3m/s. Xét diém M nim trén dudng thang vudng géc véi AB tai B. D€ tai
M c6 dao dong véi bién do cuc tiéu thi M cach B mot doan 16n nhét bang ?

A. 148,5cm. B. 97,5cm. C. 20cm. D. 10,56¢m.

Loi giai
Tai hai diém A va B trén mit nudc c¢6 hai ngudn két hgp cliing dao dong véi phuong trinh u = acos1007t (cm).
toc doc truyén song trén mit nudc 1a v = 40cm/s. Xét diém M trén mit nudc c6 AM = 9cm va BM = Tem. Hai dao
dong tai M do hai séng tlf A va tit B truyén dén c6 pha dao dong ?

A. ngudc pha nhau. B. vudng pha nhau. C. cung pha nhau . D. 1éch pha nhau 45°.

Loi giai
@ Trén mit nudc c6 hai ngudn dao dong M va N cling pha, ciing tan s6 f = 12Hz. Tai diém S ciach M: 30cm, cich
N : 24cm, dao dong c6 bién do cuc dai. Gitta S va dudng trung truc ctia MN con c¢6 hai cuc dai nita. Toc do truyén
song trén mat nudc la ?

A.36cm/s. B.72cm/s. C.24cm/s. D. 26¢cm/s.

Lui giai

Mot séng co hoc truyén doc theo truc Ox c6 phuong trinh u = 28cos(20x — 2000¢)(cm), trong d6 x 1a toa do
dugc tinh bang mét (m), t 1a thdi gian dudc tinh bang gidy (s). Van téc clia song 1a ?
A. 100m/s. B.314m/s. C.334m/s. D. 331m/s.
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Loi giai
Trén mit mot chit 16ng c6 hai ngudn két hop ciing pha c6 bién do A va 2A dao dong vudng géc véi miit
thodng chét 16ng. Néu cho rang séng truyén di v6i bién do khong ddi thi tai mot diém cach hai nguon nhiing khoang
dy =12,25A vad, = 7,5\ s€ ¢ bién dd A 1a bao nhiéu ?

A.Ag=A B.Ag=AVS C.Ap=+/3A D.Ag=3A

Lui giai

Trong thi nghiém giao thoa s6ng trén mit nudc hai nguén AB cach nhau 10cm dao dong ciing pha, budc séng
2cm. Piém M trén duong tron dudng kinh AB (khong nam trén trung truc ciia AB) thudc mit nudc gan dudng trung
truc ctia AB nhét dao dong cuc dai. M cich A mot doan nhé nhét 1a ?

A. 4cm B. 5cm C.7cm D. 6cm

Loi giai
Mot séng co hoc phat ra tit mot ngudn O lan truyén trén mit nuéc van tdc 2m/s. Ngudi ta thdy hai diém M, N
gan nhau nhit trén mit nuéc nim trén cing dudng thang qua O va cach nhau 40cm ludn dao dong ngudc pha nhau.
Tan s6 séng d6 1a ?

A.0,4Hz B.1,5Hz C.2Hz D.2,5Hz

Loi giai
Mot ngudi ngdi & bd bién thdy c6 5 ngon séng nudc di qua trudc mit minh trong thai gian 10(s). Chu ki dao
dong ctia séng bién 1a ?

A.2(s) B.2,5(s) C. 3(s) D. 4(s)

Loi giai
Tai 1 diém O trén mit nudc yén tinh c6 1 ngudn dao dong diéu hoa theo phucng thang ding véi tan sd
f = 2(Hz).Tit diém O c6 nhiing gon séng tron lan rong ra xung quanh. Khodng céch giita 2 gon séng lién tiép 1a
20(cm). Van tdc truyén song trén mit nudc 1a ?

A.20(cm/s) B. 40(cm/s) C.80(cm/s) D. 120(cm/s)

Lui gidi
Séng lan truyén tit ngudn O doc theo 1 dudng thing véi bién do khong doi. O thai diém r = 0, diém O di qua vi
tri can bang theo chiéu (4). Mot diém cach ngudn 1 khodng biang A /4 ¢6 1i do 5(cm) & thdi diém bing T /2. Bién do
ctia séng 1a ?

A. 8(cm B.7(cm C.6(cm D.5(cm

Lui gidi
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Tai diém S trén mit nudc yén tinh c6 ngudn dao dong diéu hoa theo phuong thang diing véi tan sb f .khi d6 trén
mit nudc hinh thanh hé séng tron dong tam S . Ti 2 diém M N nidm cich nhau 5cm trén dudng thang di qua S ludn
dao dong ngugc pha v6i nhau . Téc do truyén séng trén mit nudc 1a 80cm /s va tin s6 clia ngudn dao dong thay ddi
tit 48HZ dén 64HZ .Tan s6 dao dong ctia nguodn 1a ?

A.64HZ B.48HZ C.54HZ D.56HZ

Loi giai
Trong thi nghiém tao van giao thoa séng trén mit nudc, ngudi ta ding ngudn dao dong c6 tan sb S0Hz va do
dudgc khoang céch giita hai gon séng lién tiép nam trén dudng ndi hai tim dao dong 1a 2 mm. Toc do truyén séng trén
dayla?

A. 10cm/s. B. 20cm/s. C. 30cm/s. D. 40cm/s.

Li giai

m Mot séng ngang truyén trén soi day dan h01 rit dai v6i van toc song v = 0,2m/s, chu ky dao dong T = 10s.
Khoang céich giita hai di€m gan nhau nhét trén day dao dong ngudc pha nhau la ?
A. 1,5m. B. lm. C.0,5m. D. 2m.

Li giai

m Mot s0i day dan hdi OB , dau B c6 dinh va dau O dao dong diéu hoa c6 phuong trinh u, = 4cos5t(cm) , van tdc
truyén song trén day 1a 24cm/s va gia st trong qud trinh truyén séng bién do séng khong d6i .Phuong trinh truyén
song tai diém M cach O doan 2,4cm 137

A. uy = 4cos(Smt + g) B. upy = 4cos(5mt + %) C. uy = 4cos(5mt — g) D. uy =

T
dcos(5mt— =
cos(5m 4)

Loi giai

3.2. SONG AM
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32.1 €O SO LY THUYET, CONG THUC,CAC DANG TOAN CAN NHO:

Séng am: 14 nhiing séng co hoc lan truyén trong moi trudng vat chét
Séng am truyén trong moi trudng ran ¢ van tbc 16n nhét.

Dinh nghia: S(:)ng am truyén dudc trong cic moi trl,Ibng ran, 16ng, khi va khong fruyén dugc trong chan khong.
— | Toc do séng dm phu thudc vao ban chat moi trudng, nhiét do, 4p suat. ..
Song am la séng doc.

Tai ngudi cam nhan am c6 tan s6 tit 16Hz-20000Hz.

Ha am, siéu 4am:Séng c6 tan sb6 dusi 16Hz goi 1a séng ha Am-Séng ¢6 tan sb trén 20000Hz goi 1a séng siéu m.

Dbac trung vat ly cia dm:
Tan s6: Am c6 tan s6 16n thi 4m nghe cang cao va ngudc lai 4m c6 tin s6 nho thi 4m nghe cang thép.

s 4 5 ) 5 k
Tan so do dan phat ra: hai dau day co dinh suy ra hai dau la niit séng f = 2—‘;;16 € N*

21
k=2,3,4... c6 cic hoa 4m bac 2 (tin sd f2=2f1), bac 3 (tan sb f3=3f1)...

Tan s6 do 6ng sdo phat ra Mot dau bit kin, mot dau dé hd suy ra mot dau 1a nit séng, mot dau 12 bung séng

3 . A - A 2 2 LA A v
{Ung v6i k = 1 suy ra am phat ra &m cd ban c6 tan sO f = —

f=

(2k+ l)v'k c N{Ung v6i k = 0 suy ra &m phat ra 4m cd béan c6 tan sb f = %
4 k=1,2,3... c6 cdc hoa am bac 3 (thn sb 3f1), bac 5 (tan sb 5f1)...
Cuong do am I:
Ning lugng am truyén qua mot don vi dién tich dit vuong goéc v6i phuong truyén am, trong mot don vi thoi gian

P:cong sut am; S: dién tich 4m truyén qua

_W_P 2
1= =sW/n)

1
Miic cudng do am L (dB): LB = lg(g)

I: cudng do am; 10 :cudng d6 am chudn=10"12W /m?
Nhac 4m 1a nhitng 4m c6 tan s xic dinh.
Tap 4m 13 nhitng 4m c6 tan s khong xac dinh
Am c6 ban - hoa am:
Db thi dao dong am: Mot nhac cu phat 4m c6 tan s6 fO thi ciing ¢6 kha niang phat am c6 tan s6 2fy,3 fo. . .
Am c6 tan s fyla 4m co ban.
Am ¢6 tan s6 2y, 3fp. . .1a cac hoa am.
Tap hop céc hoa 4m goi 1a phé ctia nhac 4m (Db thi dao dong 4m)

bac trung sinh ly cia am:

Do cao: La dic trung sinh 1i phu thuoc: Lién quan dén tin s6 4m, khong phu thudc vao ning lugng am.

Do to: La dic trung sinh 1i phu thudc vao mic cudng do 4m va tan sd am.
Am sic:La tinh chét gitip ta phan biét dugc cac 4m khac nhau do cdc ngudn am phat ra.
Van toc truyén séng trén day: phu thude vao luc cing day F va mat d6 khéi lugng trén mot don vi chiéu dai u

_m
H=7
F
v=4/—
\V u
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322 CONG THUC,CAC DANG TOAN CAN NHO:

. 5 . E P
Cudng d6 am tai diém cach nguon am (c6 cong suat P) mot khoangRla: I = — = — = ——
] St S 4nR?
LB) =1 LS, d
Miic cudng do am: Io ; = Li(B)-Ly(B) = 02 (i)Z
L(dB) = 10 L S 4
0
. R L S d
Cong suit ctia ngudn dm : P = SI = 4nd*l — 1-_22_ —2)2
b S1 d1

Mat do khbi lugng trén mot don vi chiéu dai: yu = ?
Van téc truyén séng trén day: F
v:w/ﬁlu’ccéngdéyF

Tan s6 séng am do day dan phat ra (hai dau cb dinh):

f= k%; k =1, &m phat ra la &m cd ban, k = 2,.., 4m phat ra 1a cac hoa am.
Tan s6 séng am do dng sdo phat ra (mot dau bit kin, mot dau dé hd):
(2k+1)+1
2 ~ N N
Hop cong hudng 1a mot vat rong, mot dau kin, mot dau hd co kich thude thich hgp thi 4m phat ra
sé gifl nguyén do cao clia ngudn 4m nhung c6 cudng do Am ting 1én rat ro rét.

f= (2k+1)4ll; s6 niit = s6 bung =

Hién tugng cong hudng: A LA A 5 X N A 3 X A en . ~ N 5 ~
: ong cong € ) Néu tin s6 f ctia ngudn dao dong gan bang tan so ri€ng fycua hop thi c6 cong hudng am.
v

4

Tan s6 riéng clia hop cong hudng: fy = (2k+ 1)

3.2.3 UNG DUNG GIAI TOAN

Hai hoa 4m lién tiép do mot day dan phat ra c6 tan s6 hon kém nhau 56 Hz, hoa am thif ba va hoa am thd nim c6
tan s6 bang bao nhiéu?
A. 280, 162Hz B. 162,280Hz C. 125,420H D. 420,125H:

Lui giai
fo—fo1 =56 => nfi—(n—1)fi =56 = fi =56 => f3, fs =|280,162Hz

Mot ngudi diing cach ngudn Am mot khoang d thi cudng do am 1a I. Khi ngudi d6 tién ra xa ngudn am mot doan
40m thi cudng d6 dm giam chi con . Tinh khoang cach d ?
A.20m B. 30m C.40m D. 50m

Lui giai
d+40 [T
Lo /E = a=[20
y b

E Tai mot diém A niam cdch xa ngudn am O (coi nhu ngudn diém) mot khoang OA = 1 m, mic cudng do am la
Ls = 90 (dB). Cho biét ngudng nghe ctia am chuin Iy = 10'> (W /s?).Gi st ngudn dm va méi truong déu dang
huéng. Tinh cong suit phat am clia ngudn O. ?

A. =~ 12,61073 (W) B. ~12,6107% (W) C. ~59,71073 (W) D. ~7,59107% (W)

Lui giai

LA =ln—
Iy

Wo = I4.84 = Ip.10°.4w0A*> = | ~ 12,6103 (W)

Miic cudng dd 4m tai di€ém A & trudc mot céi loa mot khoédng OA = 1ml70(dB) Mot ngudi ding trudc loa 100m
thi khong nghe dugc am do loa d6 phat ra nita. Hay xdc dinh ngudng nghe ctia tai ngudi d6 (theo don vi (W /s?). Cho
biét ngudng nghe ctia am chuén I = 10'? (W /s?).Bé qua sy hép thu am cta khong khi va sy phén xa am. ?

A. 1072 (W/s?) B. 1078 (W/s?) C. 1077 (W/s?) D. 107% (W /s?)

Lui giai
I — IASA B IA4TC0A2 _
CTSe  4moc

1070 (W/5%)




CHUONG 3. SONG CO

@ Mot dng sdo doc c6 miéng 16 thSi hoi (ngudn 4m) cach 16 dng v6i am la cao 19 cm. Van tdc truyén am trong
khong khi & nhiét d6 phong liic thdi séo 12 331 (m/s) .Tinh tan sb ctia 4m la cao d6, biét ring & hai dau cot khong khi
trong 6ng sdo (dau chd ngudn am va dau & ndt la cao) 1a hai bung séng ding. ?

A. =817 Hz B. =781 Hz C. ~187Hz D. =871 Hz

Loi giai
, A
=n 5
———

ny 1%
f=5= 5| =871 Hz]

Mot 6ng sdo biang nhom khi nhiét dd méi trudng 12 15°C thi 4m dugc phat ra va cot khong khi trong 6ng xuét
hién séng ditng véi hai bung séng & hai dau, & giita chiing chi c6 mot niit séng. Biét van tdc truyén 4m trong khong
khi ty 1& thuan véi cin bac hai clia nhiét d tuyét dbi khong khi. Van toc 4m & nhiét do 0°C 1a v = 330(m/s) .Tinh
khoang cdch gitta miéng 15 thdi hoi va 16 ting v6i am L, (c6 tAn sb 440 Hz ) trén dng sdo. ?

A. = 85,3 (cm) B. ~38,5 (cm) C. = 83,5 (cm) D. ~ 58,3 (cm)
Loi gidi
T
Aov T
I=5=55= 7 |35 (m)

Ba diém O,A,B cling nim trén mdt nita dudng thang xuét phat tir O. Tai O dit mot ngudn diém phat séng am
déng huéng ra khong gian, mdi trudng khong hip thu am. Mic cudng do am tai A 1a 60dB, tai B 1a 20dB. Miic
cuong dd am tai trung diém M ctia doan AB 1a ?

A.26dB B. 17dB C.34dB D. 40dB

Li giai

dy+dg 101
ATt B:—.dA:SO,SdA

ViM la trung diém AB nén dy;=
2 2

I d
Ly—Ly = logi = log(ﬁ)z — Ly =6—3,406 =2,6B = | 26dB

1 1 1 d,
Ly —LB:logﬁ —log%:lagé =log( ﬁ )2=4B = dp=100.d4

e 2. L,L
’ Ta c6 thé giai nhanh nhu sau: ‘L = \/§L :_z ==1|26dB
a b

@ Mot mdy bay bay & d6 cao h; = 100m , gdy ra & mit dit ngay phia dudi mot tiéng 6n c6 miic cudng do am
L = 130dB. Mubn giam tiéng 6n t6i miic chiu duge L; = 100dB thi mdy bay phéi bay & do cao ?
A.3162m B. 700m C. 1000m D. 500m

Lui gii
Lr—L1=30dB=3B

Cong suit am cuc dai cia mot may nghe nhac gia dinh 1a 10W. Cho rang ci truyén trén khoang cach 1m thi

ning lugng am bi gidm 5% so véi 1an diu do sy hép thu ctia mdi truong truyén am. Iy = 10~ '2(W /m?) . Néu mé to
hét ¢4 thi mic cudng dd am & khoang cach 6m 1a ?

A. 103dB B. 102dB C. 104dB D. 105dB
Loi giai
Ey—E E P
0 ! =0,05 = —1=0,95 e —6=(0,95)6 BN —6=(0,95)°
0 Eo Ey P

I P/S E/4rmd’t
L= 10l0g(;-) = 1010g(li) - IOIog(/+) —[1024B
0 0

0
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Mot ngudn 4m la ngudn diém phat am dang huéng trong khong gian ,gia st khéng c6 su hip thu am. Tai mot
diém céach ngudn am 10(m) c6 mic cudng d6 am 1a 80(dB) thi tai mot di€ém cach ngudn am 1(m) c¢6 miic cudng do
am bang bao nhiéu ?

A. 100dB B. 200dB C.300dB D. 400dB

Li giai

I R)?
L-Li=lg(}) :ngRSz) 2B — L, —[100dB]

Miic cudng d6 am tai 1 diém M cich ngudn am 50cm 1a 1004B.Tim mic cudng do 4m tai 1 diém N cach M
100cm Biét M,N ciing ndm trén 1 dudng thiang nbi véi ngudn am , N cich xa ngudn hon M. ?
A. 46,90dB B. 60,49dB C. 90,46dB D. 40,96dB

Li giai

I R1)?
Ly—L = 10[0g(f) = 1010g(ER;§2) — L, =(90,46dB

Ngudn am diém S phat ra séng 4m truyén trong méi truong dang cip c6 hai diém A,B nam trén niia dg thang
Xuét phét tif hai ngudn. Miic cudng do am tai A 1a L=40dB ta B 1a L=80dB. B4 qua su hip thu &m. Miic cudng do
am tai trung diém C ctia AB ?

A. 46dB B.47dB C.48dB D. 49dB

Loi giai

_ sz Laly
L_\/gLa+Lb _

Trong 1 budi hoa nhac, gia st ¢6 5 chiéc kén dong gidng nhau phét ra séng am ¢6 L = 50dB, dé& c6 mic cudng
d6 am 60dB thi can sb ken ?
A. 30cai B. 90ciai C. 50cdi D. 70cdi

Lui giai

L, — Ly = 10log(N/5) = N =[50cii]

Hai loa 4m thanh nho gidng nhau tao thanh 2 ngudn két hop dit tai S1 va S2 cach nhau 5 m. Ching phat ra 4m
c6 tan s6 f = 440 Hz. Van téc truyén am v = 330 m/s. Tai diém M ngudi quan sat nghe dudc am to nhat du tién khi
di tir S1 dén S2. Khoang céch tit M dén S1 ?

A. 1lm B.0,25m C.0,5m D.0,75m

Loi giai
dy+dr=5;A=5;k=—6 am to nhit dAu tién

di—dy=kA = k=—-6 = d, :

Trén phuong vudng géc v6i mot bidc tudng, ngudi ta dit ngudn am tai N & gin tudng va ngudn thu am tai M kha
xa N. Khi ngudn phat am thay d&i tan s6, ngudi ta thdy may thu ghi dugc am to nhit v6i hai 4m c6 tan sd gin nhau
nhét 12 540Hz va 810Hz. BS qua su thay ddi ctia bién do 4m khi lan truyén. Xéc dinh tan s6 4m nhé nhit ma may thu
am c6 thé ghi dugc am to nhét. ?

A. fmin =135Hz B. fmin = 136Hz C. fmin=137Hz D. fiin =138Hz

Loi giai
dz—dl % 1% Af
= (0,5+k =(k+0,5)— in=(0,5)— =—=|135H
Ty = O30T = =095 = =095 =

O khoang cach 1m trudc mot céi loa miic cudng do am 12 70dB. Bé qua su hip thu 4m ctia khong khi va su phan
xa Am trén tuong. Biét cudng do am chudn 1a 10=10- 12 W/m2. Coi séng am do loa phét ra 1a séng ciu va c6 cudng
dd Am ty 1& nghich vé6i binh phuong khodng cich. Tinh mic cudng d6 4m do loa phét ra tai diém cdch Sm trudc loa?
A.53dB B. 54dB C.55dB D. 56dB

Loi giai
1)
L2—L] = IOZOg(*)

N

L 'nr
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O khoang cich 1m trudc mot céi loa miic cudng do am 1a 70dB. Bé qua su hip thu 4m ctia khong khi va su phan
xa Am trén tuong. Biét cuong do am chudn 14 10=10- 12 W/m2. Coi séng 4m do loa phét ra 14 séng cau va c6 cudng
d6 am ty 1€ nghich véi binh phuong khoang cach. Mot ngudi ding trude va cach loa ndi trén ngoai 100m thi khong
nghe dudc 4am do loa d6 phat ra nita. Hay xac dinh ngudng nghe cua tai ngudi do. ?

A 1070 W /m? B. 1078 W /m? C. 1077 W /m? D. 107 W /m?

Loi giai

L3;=101 13
3= 08(1 )

I

Ly —Li = 10log(2) —

I I — [3=30dB = L =10’ =[107° W /m?
B_ Ny

I r3

Hai miii nhon S;,S> ban dau cich nhau 8c¢m gin & ddu mdt can rung c6 tan s6 f = 100Hz, dudc dit cham nhe
vao mit nude. Toc do truyén séng trén mit nude 1a v = 0,8m/s. C dinh tan sb rung, thay ddi khodng cach §15,. P&
lai quan sat dudc hién tugng giao thoa 6n dinh trén mit nudc, phai ting khoang cach S1S, mot doan it nhit bing bao
nhiéu ?

A A A

A
A.E B’§ C.Z D‘§

Loi gidi
Khi hé séng da 6n dinh thi hai diém S1, S2 14 hai tiéu diém clia cic hypecbol va & rit gin chiing xem gan diing 1a diing
yén, con trung diém I ctia S1S2 ludn nam trén vén giao thoa cuc dai. Do d6 ta co:

8 104 20/1
cm= =20—
2

B>

I A C oA fo .| A
SII=81=2k+1)—- = S18, :2511:2k+1)5 = chi can tang S1S2 mot khodng: 5

3.2.4 CAC BAI TAP PE NGHI

Mot ngudn Am phat ra mot séng Am coi nhu mot soéng cau. Tai mot di€ém cach ngudn dm mot doan d c6 cuong do
am 1a Iy. Khi tién ra xa ngudn am thém mot doan x thi do dude cudng do 1a 7, con khi tién lai gin ngudn am thém
mot doan x thi do dudc cudng do am 14 2,257. Khi tién ra xa ngudn am thém mot doan 2x thi cudng dd am 1a ?

16 25 25 36

A — B. 22, sy D. =1
250 16° C. 29l 49°°

Lui gidi
Trong mot moi trudng khong hip thu 4m c6 mot ngudn diém O phat séng am ding hudng. Piém A cich ngudn
1m c6 cudng do am 4W /m?. Cudng do 4m tai B cach ngudn 2m 1a ?

A 2W /m? B. 1,5W /m? C. 1W /m? D.3W /m?

Lui gidi

Mot ngudi diing trudc cach ngudn am S mot doan d . Ngudn nay phat séng ciu, bé qua sy hip thu 4m ctia khong
khi. Khi ngudi d6 di lai gan ngudn am 50m thi thdy miic cudng do 4m ting thém 3dB. Khoang cach d 1a

?

A. =22,5m. B. ~29,3m. C. =222m. D. =~ 171m.

Lui giai

m Mot ngudi diing cach mot ngudn Am mot khoang 1a d thi cudng do 4m 12 7. Khi ngudi d6 tién ra xa ngudn am
thém mot khoang 20m thi cudng do 4m giam chi con bing /4. Coi khong khi khong hip thu ning lugng am. Khoéng
cachdla?

A. 10m. B. 20m. C.40m. D. 160m.
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Loi giai

Cau 1: Mot ngudn am N phat am déu theo moi huéng. Tai diém A ciach N doan RA c6 miic cuong do am
L4 (dB)thi tai diém B cach N doan Rp c6 miic cudng do am Lg(dB)la: ?

R R
A Lp=1Ls+I1g=2(dB).  B.Lg=Ls+10ig-2(dB).
Rp Rp

R R
C.Lg=Ls—20lg-2(dB).  D.Lg=Ls+20lg=2(dB).
RB RB

Loi giai
E Tai mot diém A nam cach xa ngudn am 0 (coi nhu ngudn diém) mot khoing OA = 1(m) , miic cudng do am la
L4 = 90(dB). Cho biét ngudng nghe ctia am chuén Io = 10~'2(W /m?). Miic cudng do 4m tai B ndm trén dudng OA
cach O mot khoang 10m 1a ( coi mdi trudng 14 hoan toan khong hap thu dm) ?

A.70(dB) B.50(dB) C. 65(dB) D.75(dB)

Loi gidi
Mot 6ng sdo dai 50 cm. Toc do truyén séng trong dng 1a 330 m/s. Ong sdo nay khi phdt ra am c6 hai bung séng
thi tan sd hoa am 12 bao nhiéu ?

A.220Hz. B.350 Hz. C.495Hz. D. 596 Hz.

Loi giai
Hai tau ngdm A, B chuyén dong ngudc chiéu nhau trén mot dudng thing, v4 = 50km/h,vg = 70km/s. Tau A phat
ra am c6 tan s f4 = 1000Hz, tc do truyén am trong nude 1a v = 5470km /h.Tau A nhan dugc tin hiéu phan xa tlf tau
B véi tAn s bing bao nhiéu?

?
A.1157,21Hz. B. 1044,85Hz. C. 1278,13Hz. D. 1392,36Hz.

Lui giai
@ Mot ngudi kiém soat ding tai tram kiém sodt ding coi dién phat ra Am c6 tan s f = 500 Hz huéng vé mot chiée
ot6 dang chuyén dong vdi toc do 20 m/s. Séng am truyén trong khong khi véi toe do v = 330 m/s. Hdi ngudi ngdi
trén 6td nghe dugc Am c6 tin s6 bao nhiéu khi 6t6 huéng ra xa ngudi kiém sodt ?

A.717,7 Hz B.632.7 Hz C. 526,15 Hz D. 4844 Hz

Lui giai
Mot ngudn 4m xem nhu 1 ngudn diém , phit 4m trong méi trudng déng hudng va khong hip thu 4m Ngudng
nghe ctia am d6 1a Iy = 10~ 12W /m? Tai 1 diém A ta do dudc miic cudng dd 4m la L = 70dB.Cudng d6 am I tai A c6
gid tri 12 ?

A.TOW /m? B.107"W /m2 C. 107TW /m? D. 107°W /m?

Li gidi
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Mot ngudn dm O (coi nhu ngudn diém) cong suét 47 (mW). Gia st ngudn Am va moi trusng déu diang hudng,
bo qua su hip thu 4m va phin xa 4m ctia moi trudng. Cho biét ngudng nghe va ngudng dau ddi v6i am d6 1an luot
10~ (W /m?) va 1073 (W /m?). D& nghe dugc am ma khong c6 cam gidc dau thi phai ding trong pham vi nao trude
0?

A. 1m —10000m B. 1m—1000m C. 10m — 1000m D. 10m — 10000m

Loi giai

Mot cdi coi dugce coi nhu ngudn 4m diém phat ra 4m phan b déu theo moi huéng. Cach ngudn dm 10km mot
nguoi vita di nghe thay 4m. Biét ngudng nghe va ngudng dau dbi véi am d6 1an lugt 1a 10710(W /m?) va 1(W /m?).
Hdi cach coi bao nhiéu thi tiéng coi bit dau giy cam giac dau ?
A.0,1m B.0,2m C.0,3m D. 0,4m

Loi giai
Séng am truyén tif P dén Q trong khong gian, mdi truong khong hap thu am. Biét tdng hai mic cuong do am tai
hai diém P, Q 12 90dB va cuong dd am gilta chiing chénh léch nhau 10'3 1an. Diém P c4ch ngudn am 10m. Tinh cong
suét ct ngdn am. Cho cudng do am chudn Iy = 10712 (W /s) ?

A.0,314W B. 1,256mW C.3,142(mw) D. 1,256.10~°W

Lui gidi
Ba diém O,A, B cing nim trén mot nita dudng thang xuit phét tir O. Tai O dit mot ngudn diém phat séng 4m
déng hudéng ra khong gian, méi trudng khong hip thu am. Mic cuvng do 4m tai A 1a 60dB, tai B 1a 20dB. Miic cudng
dd Am tai trung di€ém M ciia doan AB 12 ?
A. 26dB. B. 17dB. C.34dB. D. 40dB.

Lui gidi
Mot ngudn 4m S phat ra séng Am truyén trong moi trudng dang hudng. Khi di tir A ¢én B nam trén nita dudng
thang xudt phat tit S thi mic cuong do am giam di 204B. Cudng d6 4m tai trung diém C ciia AB 16n hon cudng do
amtai Bla?

A.501an B. 30,25 1an C. 10 1lan D.5,51an

Loi giai

Mot 6ng dai 0,5m c6 mdt dau kin, mot diy hd, trong c6 khong khi. Toc do truyén am trong khong khi 1a
340m/s. Tai miéng dng c6 cing ngang mot day dai 2m. cho diy dao dong né phit am cd ban, dong thdi xay ra hién
tuong cong huéng Am véi 6ng va am do 6ng phat ra cling 12 4m co ban. ?

A.550m/s B. 680m/s C. 1020m/s D. 1540m/s

Lui giai



CHUONG 3. SONG CO

76

Mot éng thiy tinh dung ding, dau duéi kin, dau trén hd, chifa nude. Thay ddi cot nuée lam cho chiéu cao cot
khong khi trong dng c6 thé thay d6i trong khoang tit 45cm dén 85cm. Mot am thoa dao dong trén miéng 6ng véi
tan s6 680Hz. Biét toc do am trong khong khi 1a 340m/s. Liic ¢6 cong hudng am trong khong khi thi chiéu dai cot
khong khi 1a ?

A.56,5cm B. 48,8cm C.75cm D. 62,5cm

Loi giai

Cho hai loa 1a ngudn phat séng 4m S1, S2 phat am cung phuong trinh uy, = uy, = acos(®t). Van tbc séng am
trong khong khi 1a 330(m/s). Mot ngudi ding & vi tri M cach Sy : 3(m), cach S,: 3,375(m). Vay tan s6 am bé nhit,
dé 5 M ngudi dé khdng nghe dudc Am tir hai loa 14 bao nhiéu ?

A. 420(Hz) B. 440(Hz) C. 460(Hz) D. 480(Hz)

Lui giai

Mot oto dang chay vé ph1a mot btic tuong dung thang ding véi mit dudng nam ngang, xe 0to 6 toe do 10m/s.
Tai xé bop coi phat ra am c6 tan sb f = 400Hz, tai xé sé nghe Am vong lai c6 tan s6 bao nhiéu .Téc do truyén Am
trong khong khi 1a 340m/s. ?

A. 424,24 Hz B. 224,13 Hz C. 135,68 Hz D. 569,59 Hz

Lui giai

Mot diy dan dao dong phét ra Am co ban c6 bude séng trong khong khi 1a A. Ciing v6i diy dan d6 nhung dé
phat ra am co ban c6 budc song A /2 thi stic cing day ting hay gidm bao nhiéu lan. ?
A. ting 1én 2 lan. B. gidm 1én 2 lan. C. giamlén 4 lan. D. ting Ién 4 lan.

Li giai

Mot cdi loa dién dong véi mang rung c6 dién tich S = 300cm?, khbi lugng m = 5g va c6 tan sb dao dong riéng
la fo = 100Hz. Tan sb dao dong riéng clia n6 sé la bao nhiéu khi gin né 1én miéng mot cdi hop réng cé thé tich
Vo = 40t nhu hinh .Trong khi hé théng hoat dong, coi nhiét do ctia khi trong hop 1a khong d6i. Ly dp suit khi
quyén pg = 10°Pa.?

s;r

A. =146 Hz B. =~ 147 Hz C. =~ 148 Hz D. =~ 149 Hz

¥a

Lui giai

3.3. GIAO THOA SONG
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33.1 COSOLY THUYET

Giao thoa 1 su tdng hop ctia hai hay nhiéu séng két hop trong khong gian, trong d6 c6 nhiing chd ma bién do dao dong
(séng tdng hop) cuc dai hay cuc tiéu.

Hién tudng giao thoa chi x4y ra v6i cdc séng két hop. D6 1a cdc séng c6 cling tan s6 va dd léch pha ctia ching khong thay
ddi theo thdi gian.

Quy tich nhiing diém c6 bién do cuc dai 1a dudng trung truc ciia AB va ho dudng hyperbol thang nét nhan A,B
lam tiéu diém.

Quy tich nhiing diém c6 bién do cuc tiéu 1a ho dudng hyperbol diit nét nhan A,B lam tiéu di€ém, nim xen ké véi
nhiing nhanh hyperbol cuc dai.

Kho#ng cach giita hai bung hay hai nit séng lién tiép nhau bing nita budc séng.

Chu y:

S4B

Phuong trinh giao thoa ctia hai séng két hop S1, S2 tai diém M cach hai nguon lan luct d1, d2

Phuong trinh séng tai S1: u; = Acos(2wft+ @) vatai S2: up = Acos(2mft + @2)
d—d; A dy—d
= uy =2a cos(ng—i——q)) cos(2nft—m 2 1+(P1+(P2)
A 2 A 2
d—d; A
AMZZG COS(TC 2& ! +2(P)’
. . ) . S1S A S1S A
SO dudng hodc diém cuc dai (AM = 2A) thod man : — % ain 2—: <k< % + 7:::)
< . e . SIS, 1T A S1S 1 A
S0 duong hodc diém cuc tiéu (AM =0 ) thod man : — # —5 + 2—:’\ k < % —5 2—;’:
S6 dudng hoic s6 diém cuc dai thoa man :
S15 S15
R ———<k<—— = N =2kpar+1
Hai nguon dao dong cung pha: Ap =0 — . A . . ); e e L
S0 dudng hodc so diém cuyc ti€u thoa man:
S1S 1 S1S 1
—t = 5 << = 5 = N =2k +2.= 2k
S6 dudng hoic sb diém cuc dai thod mén :
N S8
X S Ik < 22 L — N = 2k +2 = 2 ki
Chu y: < Hai nguon dao dong ngudc pha: Ap =1 — . A . o % e .
S6 dudng hoac so diém cuc ti€u thoa man :
S8 S1S
—# <k<% — N = 2k 1
S6 dudng hoic sb diém cuc dai thod min :
S1S 1 S18 1
( . S22 k22 o
Hai nguon dao dong vuéng pha: Ap = - — . A . 4 o % 4 e .
2 S6 dudng hoac so diém cuc ti€u thoa man :
S1S 1 S18 1
——— <k ———- = N
A 4 A 4

__9

S6 gon 16i quan sat dudc hoic sé duong Hypebol = s6 diém (dudng) cuc dai — 1 ; trong khoang S1,S2 b du

332 CONG THUC,CAC DANG TOAN CAN NHO

3.3.2.1 Tim v hoac f:
Biét khodng céch tit diém M tdi 2 ngudn lan luct 12 dy,d,. Tai M dao dong véi bién do cuc dai. Gilta M véi dudng trung
truc ctia AB c6 N ddy cuc dai khac. Tim v hoic f (dé bai sé cho mot trong 2 dai lugng):

Xdc dinh bac K cta day cyc dai tai M: k| =n+1

Ap dung cong thiic cho diém dao dong cuc dai: |d> —d;| = kA = kvt = k; = v f
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3.3.2.2  Xac dinh tinh chit ctia diém dao déng:

Biét khoang cach tir diém M tdi 2 ngudn 1an ludt 1a d;, d». Xdac dinh tinh chit ctia diém dao dong M. Cho biét A hodc v va

f.

ld2—di| _
A

8 =0 = M la diém thudc day dao dong cuc dai. Bicck =n

+ 5 :> N R A ~ N [ A
6 =0,5 = M la diém thudc day dao dong cuc ti€u. Bicn + 1

3.3.2.3 Do léch pha:
Biét do6 léch pha ctia hai ngudn cuing truyén téi diém M trén cling mot phucng truyén séng khoang cach tir diém M téi 2
nguon 1an ludt 1a d, d». Xac dinh khoang céch hodc A , v va f
Cung pha: A =k2n — v,0,d, —d|,A
ﬂ(dz —d)) = 9(512 —dy) = {Ngudcpha: Ap=(2k+ 1) = v,0,dr —dy,A
v

2
Ap=7 T
Vuong pha : A(p:(Zk—i—l)E = v,0,dy —di, A

3.3.2.4 S6 diém dao dong cuc dai,cuc tiéu trén doan, khoang théng AB:

S6 diém dao dong cuc dai trén doan thang AB: (ludn 1a s 18): [2n+ 1]
[2n]: x<0,5

S6 diém dao ddng cuc tiéu trén doan thang AB( ludn 14 s6 chin):
2n+1] :x>0,5

|AB|

— =n+6 =

PR . ) 2n—1:x=0
A S6 diém dao dong cuc dai trong khoédng A B: { " *

2n+1 :x=0
[2n]: x<0,5
2n+1]: x>0,5

S6 diém dao dong cuc ti€u trong khoang A B: {

3.3.2.5 S6 diém dao dong cuc dai trén doan, khoang: AB (A,B la 2 nguén) ; CD (biét ABCD Ia hinh vudng,A,B 1a
2 nguén),...:

A
di—d> = (Apy —Ag).
AQy = (2k+ 1)1 : Cuc tidu — di—d
A = k27 : Cuc dai

3.3.3 UNG DUNG GIAI TOAN

O mit nude ¢ hai ngudn séng co A va B cach nhau 15¢m, dao dong diéu hoa cling tan s, ciing pha theo phuong
vuong géc véi mit nude. Piém M nam trén AB, céach trung diém O 1a 1,5¢m, 1a di€ém gan O nhét ludn dao dong véi
bién d6 cuc dai. Trén dudng tron tim O, dudng kinh 20cm, nim & mit nude c6 s6 diém luén dao dong véi bién do
cuc daila ?

A. 18. B. 16. C.22. D. 16.
Lui gidi
Tinh lu6n AB Ngudn AB khong tao thanh dutng cuc dai
A AB Y e N R X e N
5:1,5:>A:3cm:> TZS’O: 2.54+1=11 Dudng cuc dai — 11-2=9 =

- 2 | Trong thi nghiém giao thoa séng trén mit nudc, hai ngudn AB cich nhau 14,5cm dao dong ngugc pha. Piém M
trén AB gan trung diém I ctia AB nhét, cach I1a 0,5cm ludn dao dong cuc dai. S6 di€ém dao dong cuc dai trén dudng
elip thudc mit nudc nhan A, B 1am tiéu diém 1a ?

A. 30 diém B. 28 diém C. 18 diém D. 14 diém
IO
Hai ngudn ngugc pha nén trung diém cuc tiéu khoang céc tir cuc dai dén cuc tiéu la: A /4
A AB "
—=0,5 = A=2cm — —:7,25:>7.2:14Du6ngCUCdai:>

4 7 A
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Tai hai diém A,B trong khong khi cach nhau 0,4m, c6 hai ngudn phat séng Am cling pha, cling bién do cling tan
s6 800H z,van tdc trong khong khi 340m/s. Coi bién d séng khong ddi trong khodng AB. S6 diém khong nghe dugc
am trong doan AB la bao nhiéu? ?

A.5 B.2 C.3 D.4

Loi giai

Piém khong nghe duge m gin nhit cdch trung diém cia AB 1 khodng: — | diém 1 diém

v 1€m ong nghe 0C am gan nhat cach trung di€m cua oang: 4

A= =0,425m A—0—B—|2]
f N e —

Hai ngudn cling pha thi dudng trung truc nghe rd nhét
02m  02m

Tai 2 diém A,B trén mit chit 16ng c6 2 ngudn phit séng dao dong diéu hoa theo phuong trinh
u; = uy = a.cos(1007t) (mm).AB = 13(cm), mot di€ém C trén mit chét 16ng cch diém B mot khoang BC = 13(cm)
va hop véi AB mot goc 120°, toe do truyén séng trén mit chét 16ng 1a 1(m/s). Trén canh AC c¢6 s6 diém dao dong
véi bién d6 cuc daila ? ?

A 13 (diém)  B.23(diém)  C.33(diém)  D. 43 (diém)

Li giai

=—=2cm

f

——N—
AB 13 i
T:7:6’5 — 6.2+ 1 =13 (diém)

Hai ngudn cling pha, trung diém dao dong cuc dai ,AC > AB , s6 diém dao dong véi bién do cuc dai trén AC bing sb diém trén AB

E Trén mit nudc nim ngang c6 hai ngudn séng két hgp cing pha A, B cich nhau 6, 5¢m, buée song A = lem. X t
diém M c¢6 MA =7,5¢cm,MB = 10cm. S diém dao dong véi bién do cuc tiéu trén doan MB 1a ?
A. 6diém B. 7diém C. 8diém D. 9diém

Loi giai
V6i 2 ngudn nguge pha, N sé 1a cyc tiéu néu: ' —d=kA

"AB<d —d<|MA—MB| = —6,5<kA<2,5 = c68giitrik =

Hai ngudn két hgp A va B cach nhau L = 21cm dao dong ciing pha véi tan s6 100Hz.Van toc truyén séng bang
4m/sBao A,B bing mot vong tron (C) tim O nam tai trung diém AB,ban kinh 16n hon 10cm.Tinh s6 van 18i (dao
dong bién do cuc dai) cat nita vong tron (C) nam vé mot phia AB ?

A. 8van B.9vén C. 10van D. 11van

Lo giai
400 L
x:%:m:%m — =525 = 25+1=[11van]

E Hai ngudn két hop Sy va S, gibng nhau,SS, = 8cm, f = 10(Hz).van toc truyén séng 20cm/s. Hai diém M va N
trén mit nudc sao cho S1.5, 1a trung truc ctia MN. Trung diém ctia S5, cach MN 2cm va MS| = 10cm.sd diém cuc
dai trén doan MN la : ?

A. 3diém B. 1diém C.2diém D. 0diém

Loi giai
Dung pitago tinh dugc MS; = 2/33cm
MS, —MS;  2+/33-10 IS —1S 6-2
= ~0,74va ——— = ——=2
’ 2 2 ) 2 ,
Vat M nam gitta van cyc dai trung tdm va van cuc dai bac 1 lai c6 van cyc dai bac 2 qua I nghia la van cuc dai bac 1 s€ cat
MN tai 2 diém

Viy téng cong 1a

Hai ngudn séng A va B ludn dao dong ciing pha, ndm cach nhau 21 cm trén mit chét 16ng, gia st bién do séng
khong d6i trong qué trinh truyén séng. Khi c6 giao thoa, quan sét thiy trén doan AB ¢6 21 van cuc dai di qua. Piém
M niim trén dudng thang Ax vudng goc véi AB, thdy M dao dong véi bién dd cuc dai cach xa A nhét 1a AM = 109,25
cm. Piém N trén Ax c6 bién dd dao dong cuc dai gin A nhét 1a ?

A. 1,005¢cm. B. 1,250cm. C. 1,025¢m. D. 1,075¢cm.

Xét di€ém M va diém I c6

Lui giai
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M xa A nhit:k=1

——— . ,
MB—MA = A ma ta c6 MA> + AB> = MB> — A = 2cm Vi trén doan AB c6 21 véan cuc dai = N gin A nhét:

NB — NA = 10A.Ma ta c6 NA%2 +AB> = NB? — NA =|1.025¢m.

2 ngudn A B giéng nhau.AB = 12cm, A = 1,6¢m .Goi C 1a diém céch déu 2 ngudn va céch trung di€ém O cia AB
mot doan khoang 8¢m.S6 diém dao dong ngugc pha véi ngudn trén doan CO 1a ?
A. 5 diém B. 4 diém C. 3 diém D. 2 diém

Loi giai
6< (k+0,5) <10 => k=4,5 => |2 diém]

@ Hai ngudn két hop A va B gidng nhau trén mit thoang chat 16ng dao dong véi tan s6 8Hz va bién do a = lmm.

Bo qua sy mit mat ning lugng khi truyén séng, van tdc truyén séng trén mit thoang 1a 12(cm/s). Piém M ndm trén
mat thodang cach A va B nhiing khoang AM = 17,0 cm, BM = 16,25¢m dao dong véi bién do ?
A. —lcem. B. Ocm. C.2cm. D. 3cm.

Loi giai
A=v/f=0.12/8=0.015m = 1.5cm =

- N 4
Trén mat nude c¢6 2 nguodn két hgp S1,S2 dao dong theo phuong trinh lan lugt ul = acos(507t + E)cm,uz =

acos(507t)cm. van toc truyén song 1m/s. hai diém P, Q thudc hé van giao thoa,véi PS1 — PS2 = 5¢m, QS1 — QS2 =
7em. Hoéi P,Q ndm trén dudng cuc dai hay cuc tiéu ?

A. P cuc dai, Q cuc tiéu B. P cuc tiéu, Q cuc dai

C. P, Q thudc cuc tiéu D. P,Q thudc cuc dai

AM — BM

7 =0,5=(k+0,5) = k=0 = Tai M dao dong cuc tifu =

Loi giai
Hai ngudn vudng pha c6 A =vT = 4(cm)

. 1 -
V6i P:S| — PS> = 5cm = (1—}-2)7; :>:
V6i Q:0S1 — 052 = Tem = (14 3)4 —= :

Tai mit nudc nam ngang, c6 hai ngudn két hgp A va B dao dong theo phuong thing diing v6i phuong trinh 1in

T T R .
lugt 1a uy = a;.sin(40mt + g) cm,up = apsin(40mt + E)cm Hai nguon do6 tdc dong 1én mét nude tai hai diém A va
B cich nhau 18cm. Biét tc do truyén séng trén mit nuéc v = 120 cm/s. Goi C va D 1 hai diém thudc mit nuéc sao
cho ABCD 12 hinh vudng. S6 diém dao dong véi bién do cuc tiéu trén doan CD 1a ?
A2 B. 12 C.13 D. 21

Lui gidi
)
dl—dQZ(A(pM—Aq)).EE
Aoy = (2k+1)x = di—dr =6k+2
Ap=F_T
=27 %
— AD—BD <6k+2<AC—BC = —1,5<k<0,9 =

Cho 2 ngudn két hop S1,S2 cling pha cach nhau 20cm, A = 2c¢m. Trung diém cta S1S2 12 O. Goi M la diém
nam trén dudng trung truc ctia S1S2 va gan O nhéit dao dong cuing pha véi S1. Tim OM ?
A.7,0lcm B. 6,63cm C.2,47cm D.2.13cm

Loi giai
d1 1a khoang céch tit S1 dién diém thudc trung truc cda S1S2 (khdc O );k=6 vi la diém gan nhit
n(dy +d
%:kzn,m:@:dlzzkﬁdposl:>k>5 — OM = \/d?— 083 =122 =102 =4/11 ~

OM la canh géc vudng ctia tam gidac OMS1 vudng tai O
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cho giao thoa 2 ngudn séng két hop dong pha S1 va S2 trén bé mit chit 16ng biét 2 diém dao dong cuc dai trén
doan thang S1 va S1 cach nhau 1cm. Hai diém M va N trén mit chit 1éng M cach S1 8 cm ,cach S2 1a 11cm .N céch
S11a 14cm ,S2 1a 10cm s diém dao dong cuc dai trén MN ?

A. 18diém B. 4diém C. 28diém D. 14 diém

Loi giai
A =2cm = MS1—MS2< kA <NSI—NS2 = k=—1,0,1,2 =

Trong thi nghiém giao thoa séng nudc, hai vién bi nhd S;,S, gin & can rung cach nhau 2¢m va cham nhe vao
mit nue. Khi can rung dao dong theo phucng thing ditng véi tan s& f = 100Hz thi tao ra séng truyén trén mit nudc
véi van tde v = 60cm/s. Mot diém M niam trong mién giao thoa va cich Sy, S, cdc khoang di = 2,4cm,dy = 1,2cm.
Xic dinh s6 di€ém dao dong véi bién do cuc dai trén doan MS;. ?

A. 9 diém B. 8 diém C. 6 diém D. 7 diém
Loi giai
k=2
S152 S182 .0 . —T . 0
- <k< - = N=2kpyux+1=7diémtaiM dp —d; =24 = MS; ¢4 6 di€m

Mot day thép nhd ubn thanh hinh chit U(hai nhdnh ctia né cich nhau 8cm ) dudc gin vao dau mot 1a thép
nam ngang va dit sao cho hai dau S; va S, cau soi day théo cham nhe vao mit nudc. Cho 14 thép rung véi tan sso
f=100Hz, bién dod dao dong cia 15> 1a 0,4 cm. khi d6 trén mit nudc, tai ving giffa S vad S» ngudi ta quan sat thiy
xuét hién 5 gon 15i va nhitng gon nay cat doan 5|5 thanh 6 doan ma hai doan 6 hai dau chi bing nita cic doan con
lai ?

A.2,4cm B.4,2cm C.2,3cm D.3,2cm

Lui gidi

4 doan gita 2 doan diu
~~ N
41 2A

LA — A =[3,20]

5 gon 15i chia 15 thanh 6 doan va 2 doan dau bi“lng mot nita cac doan con lai.

S1$5 =

Trong thi nghiém giao thoa séng mit nu6c, hai ngudn két hop S1, S2 cach nhau 8cm dao dong ciing pha vdi tan
s6 f = 20Hz. Tai diém M trén mit nu6c cach S1,S2 lan ludt nhiing khoang d1 = 25¢m,d2 = 20, 5¢m dao dong véi
bién do cuc dai, gilta M va dudng trung truc ctia AB c6 hai ddy cuc dai khdc.N 12 mot diém thudc dudng trung truc
clia doan thang S152 dao dong ngugc pha véi hai ngudn. Tim khoang cach nhé nhit tit N dén doan thang ndi S152.7
A. =3 1lcm B. =~ 3,2cm C. =~3,3cm D. =3,4cm

Lui gii
A dyin = k=3
Ap = aid = (2k+1)T = d> g = (2k+1)5> g — k22,16 = (dpin)* = (x,nin)2+g — X~ 3,4cm |
Trén mit chét 16ng, tai O, ngudi ta tao mot ngudn diém dao dong véi phuong trinh up = Acos(2xt)(cm). Gia
thiét ring ning lugng ctia séng khong bi mét mat khi lan truyén. Tai diém M trén mit chét 16ng cach ngudén O mot
doan dy; = 1(m) séng c6 bién do AM = 8(cm). Lap phuong trinh dao dong ctia diém N trén OM cach nguén O mot
doan dy = 2(m). Biét ring téc do truyén séng trén mit chit 16ng 1a v = 10(m/s).?
A. uy = 4/2cos(2nt — 0,47) cm B. uy = V2cos(2nt + 0,471) cm C. uy = V2cos(2mt —
0,47) cm D. uy = 4\/2cos(2nt +0,47) cm

Loi giai
Do séng khong bi mat mat niing lugng khi séng lan truyén trén mit chit 16ng, ning ludng ctia séng phan bb trén cic dudng
tron dong tAm tam tai nguon. Bién do séng gidm ti 1& nghich véi ciin bic hai quing dudng séng truyén dudc.
AN dM
— == An =42
Ay dy = Av 742 = |uy = 4\6c0s(2m —0,471) cm
A@ = 0,47 (rad/s)
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Thuc hién giao thoa séng co trén mit chit 1dng vdi 2 ngudn két hop ngudc pha S; va S, phét ra 2 séng c6 bién do
lan luot 1a 2cm va 4cm ,A = 20c¢m thi tai diém M cach S1 mot doan 50 cm va cach S, mot doan 10 cm sé c6 bién do ?
A.1,5¢m B.2cm C.3cm D.2,5cm.

Loi giai

Diing am thoa c6 tan s6 dao dong bing 440H7 tao giao thoa trén mit nuéc giita 2 diém A, B v6i AB = 4cm. Van
tc truyén song 88cm/s. S& gon séng quan sét dugc giita AB 1a ?
A. 39 gon séng. B. 41 gon song. C. 19 gon song. D. 37 gon song.

Loi giai

. Trén mit nudc c6 hai ngudn song gidng nhau A va B, cich nhau khodng AB = 12(cm) dang dao dong vudng
gbc Vi mit nude tao ra séng c¢6 budc song A = 1,6¢m. C va D 1a hai di€ém khac nhau trén mit nudc, cach déu hai
ngudn va cich trung diém O ctia AB mot khoang 8(cm). S6 diém dao dong cling pha v6i ngudn & trén doan CD 1a ?
A3 B. 10 C.5 D.6

Lui gidi

E Hai ngudn két hgp A va B gidng nhau trén mit thodng chét 16ng dao dong véi tin s6 8Hz va bién do a = lmm.
B6 qua sy mét mét ning lugng khi truyén séng, van tdc truyén séng trén mit thoang 1a 12(cm/s). Diém M nim trén
mat thoang cach A va B nhiing khoang AM = 17,0cm, BM = 16,25¢m dao dong véi bién do ?

?
A. 2,0mm. B. 1,0cm. C. Ocm. D. 1,5¢m

Lui giai

Trén mit nudc ndm ngang, tai hai diém Sy, S, cach nhau 8,2cm, ngudi ta dit hai ngudn séng cd két hop, dao dong
diéu hoa theo phuong thing diing c6 tan s6 15Hz va ludn dao dong dong pha. Biét van tdc truyén song trén mit nudc
12 30cm/s, coi bién do séng khong d6i khi truyén di. S6 diém dao dong véi bién do cuc dai trén doan S5, 1a

?

A 11 B.8 C.5 D.9

Li giai

E Tai hai diém A, B trén mit nudc c6 hai nguon dao dong cling pha va cling tin s6 f = 12Hz . Tai diém M cich céc
nguodn A, B nhiing doan d; = 18 cm,d> = 248 cm, séng c6 bién do cuc dai. Gitta M va dudng trung truc clia AB c6
hai duding van dao dong v6i bién do6 cuc dai. Van tdc truyén séng trén mit nudc biang bao nhiéu ? ?

A. 24cm/s B.26cm/s C.28cm/s D.20cm/s

Li giai
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Mot ngudn O dao dong véi tan s6 f = S0Hz tao ra séng trén mit nudc c6 bién do 3cm (coi nhu khong d6i khi
song truyén di). Biét khoang cich giita 7 gon 10i lién tiép 1a 9cm. Piém M nim trén mit nudc cach ngudn O doan
bing Scm. Chon t = 0 1a lic phén ti nudc tai O di qua vi tri can bang theo chiéu duong. Tai thoi diém 7, ly d6 dao
dong tai M bang 2cm. Ly do dao dong tai M vao thdi diém 1, = (11 +2,01) s bang bao nhiéu ? ?

A. 2cm B. —2cm C.Ocm D. —1,5cm

Lui giai

Trong thi nghiém giao thoa séng trén mit nuéc hai ngudn két hop A, B dao dong cung pha véi tin s6 10Hz.
Toc do truyén song trén mit nudc 1a 20cm/s. Hai diém M, N trén mit nudc c6 MA = 15¢cm,MB = 20cm,NA =
32c¢m,NB = 24,5cm. S6 dudng dao dong cuc dai gita M va N 1a: ?

A. 4 duong. B. 7 duong. C. 5 duong. D. 6 duong.

Lui giai
@ Hai ngudn két hop trén mit nudc cach nhau 40cm. Trén dudng nbi hai ngudn, ngudi ta quan sit dude 7 diém dao
dong v6i bién do cuc dai (khong k& 2 ngudn). Biét van toc truyén séng trén mit nudc 1a 60cm/s. Tan s6 dao dong
ctia ngudn la: ?

A. 9H B.7,5H: C. 10,5H D. 6Hz

Loi gidi
Trén mit nuéc nim ngang, tai hai diém A, B cach nhau 8,2cm, ngudi ta dit hai ngudn song co két hop, dao
dong diéu hoa theo phuong thing diing c6 tan sb 15Hz va luén dao dong ddng pha. Biét van toc truyén séng trén mit
nuéc 1a 30cm/s, coi bién d6 séng khong ddi khi truyén di. S6 diém dao dong véi bién do cuc dai trén doan AB la: ?
A8 B. 11 C.5 D.9

Loi giai
Trong thi nghiém giao thoa séng trén mit nudc hai ngudn két hop A, B cach nhau 12, 5cm dao dong nguge pha
v6i tan s6 10Hz. Téc do truyén séng trén mit nude 1a 20cm /s. S6 van dao dong cuc dai trén mit nudc 1a ?

A. 13 B. 15 C.12 D. 11

Lui giai

Mot séng cd hoc truyén theo phuong Ox véi phuong trinh dao dong tai O: x = 4c0s(gt - g) (cm). Toc do

truyén song v = 0,4m/s. Mot diém M cach O khodng d = OM . Biét li do ctia dao dong tai M & thoi diém t 1a 3cm.
Li do ctia diém M sau thoi diém sau do6 6 giy la: ?
A. xy = —4cm. B. x) = 3cm. C. xyy =4cm. D. xyy = —3cm

Loi giai

Tai hai di€ém A va B trén mit nudc c6 hai ngudn két hgp ciing dao dong véi phuong trinh u = acos(1007t) (cm).
toc doc truyén song trén mit nudc 1a v = 40cm/s. Xét diém M trén mit nuéc cé6 AM = 9em va BM = Tem. Hai dao
dong tai M do hai song tlf A va tit B truyén dén c6 pha dao dong ?

A. ngudc pha. B. vudng pha. C. cung pha. D. léch pha 45°
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Lui giai

Nguon séng & O dao dong véi tan sd 10Hz , dao dong truyén di v6i van téc 0,4m/s trén phuong Oy . trén
phuong nay c6 2 di€ém P va Q theo thif tu d6 PQ = 15¢m . Cho bién d6 a = lcm va bién do khong thay doi khi séng
truyén. Néu tai thoi diém nao d6 P c6 li do lem thi li d6 tai Q 1a: ?

A.0 B.2cm C.1lcm D. —1cm

Loi gidi
Mt nudc tai hai diém S, S, ngudi ta dit hai ngudn séng cd két hop,dao dong déu hoa theo phuong thing diing
véi phuong trinh uy = ug = 6¢os40nt (uy va up tinh bang mm,t tinh bing s). Biét toc do truyén séng truyén séng
trén mét nudc 1a 40cm/s, coi song khong doi khi truyén di. Trén doan thang S;S,, diém dao dong véi bién do 6mm
va céch trung diém ctia doan S1S> mot doan gan nhét 1a ?

A. é cm B. % cm C.0,25cm D.0,5¢cm
Loi giai

Trong thi nghiém giao thoa séng trén mit nudc, hai nguén AB cdch nhau 14, 5cm dao dong ngudc pha. Piém M
trén AB gan trung diém I ctia AB nhét, cich 12 0,5¢m ludn dao dong cuc dai. S6 diém dao dong cuc dai trén dudng
AB la: ?

A. 14diém. B. 30di€m. C. 15diém. D. 28diém.

Loi giai

Trén 4m thoa c6 gan mdt mau day thép nhd ubn thanh hinh chit u. Am thoa dao dong véi tan sb 440Hz. Pit
am thoa sao cho hai dau chit U cham viao mit nudc tai hai diém A va B. Khi d6 c6 hai hé séng tron cung bién do
a = 2mm lan ra véi van toc 88cm/s. Tai diém M céch A doan 3,3cm va cach B doan 6,7cm c6 bién d va pha ban
dau bang: (biét pha ban dau tai A va B bing khong) ?

A A=4mm; o =mn/4 B.A=—4mm;0 =0 C.A =4mm;p = —-501 D.A=—4mm;p =—7/4

Lui giai

Trong thi nghiém dao thoa trén mit nudc hai ngudn S;,S, cich nhau 4cm dao dong véi tan s6 20Hz. Bién do
dao dong tai 2 ngudn 12 10mm. Diém M trén mit nudc cach Sy 1a 14cm va cach S, 12 20cm dao dong véi bién do cuc
dai. Gitta diém M va dudng trung truc Sy,S> c6 2 vin giao thoa cuc dai khac. Piém N trén mit thoang céach S, S, 1a
NS; = 18,5cm va S» = 19¢m dao dong véi bién do bang bao nhiéu ? ?

A. 10mm B. 5Smm C. 10/2mm D. 2mm

Lui giai

Tai hai diém A va B trén mit chét 16ng cdch nhau 15 cm c6 hai ngudn phat séng két hop dao dong theo phucng
trinh: u; = acos(407t);us = beos(40mt + 7). Toc do truyén séng trén mit chét 16ng 40(cm/s). Goi E, F 1a hai diém
trén doan AB sao cho AE = EF = FB. Tim s6 cuc dai trén doan EF. ?

AT B.6 C.5 D. 4

Lui giai
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Hai ngudn két hgp A va B dao dong trén mit nudc theo cac phuong trinh: u; = 2cos(1007t + 7 /2)cm;u2 =
2c0s(1007t) cm. Khi d6 trén mit nudce, tao ra mot hé thdng van giao thoa. Quan sat cho thiy, van bac k di qua diém
P c6 hiéu s6 PA — PB = Scm va van bac k+ 1 (cling loai v6i van k) di qua diém P’ c6 hiéu s P’A-P’B = 9 cm. Tim
Toc d6 truyén séng trén mit nude. Cdc van ndi trén 1 van cuc dai hay cuc tiéu. ?

A. 150cm/s, cuc tiéu B. 180 cm/s, B. 180 cm/s, cuc ti€u C. 250cm/s, cuc dai D. 200cm/s, cuc dai

Lui giai

3.4. SONG DUNG

34.1 COSO LY THUYET:

Séng ditng: 12 sy giao thoa clia séng tdi va séng phan xa, khi song t&i va séng phan xa truyén theo cling mot phuong.
Khi d6 séng t6i va séng phan xa la séng két hdp va giao thoa tao séng ding.

Pau cb dinh hoic dau dao dong nho 1a nit séng.

Pau tu do 14 bung séng.

Hai diém dbi xiing v6i nhau qua niit séng ludn dao dong ngudc pha.

Hai diém d6i xing véi nhau qua bung séng luén dao dong cuing pha.

Céc diém trén day déu dao dong véi bién do khong d6i suy ra ning lugng khong truyén di

Khoéng thdi gian gitta hai 14n s¢i day cing ngang (cac phan ti di qua VTCB) la nita chu ky.

Khoéng cich gitta hai bung séng lién ké 1a A /2.Khoang cdch giita hai nit song lién ké 1a A /2.

Khodng cich giita mot bung séng va mot nit song lién ké 1a A /4.

Bé rong clia bung séng =24 =2.2.a = 4a

Diéu kién d€ c6 song diing trén sgi day dai 1:

Hai dau 1a nit séng: [ = kA2; k € N* (S bung séng = s6 b6 séng (muii) = k ; S6 nit song =k + 1)

Mot dau 1a nit séng con mot dau 1a bung séng: [ = (2k+1)A4; k€N

(S6 b6 (miii) séng nguyén = k = s6 bung séng trir 1 ; S6 bung séng = s niit séng =k + 1)

Phuong trinh s6ng dung:

Phuong trinh séng tai M trén ddy c6 2 dau cb dinh, d 12 khodng céch tit M dén dau cb dinh, 113 khoang cach

sk o g .. d [
ti nguon dén diém co dinh: uy = 2acos(27tz - g)cos(a)t - 21 + g)
Phuong trinh séng tai M trén diy c6 1 dau cb dinh, 1dau tu do, d 12 khoang cich tit M dén dau cb dinh, 112 khoing cach

NV d l
tlt nguon dén diém co dinh: wuy = 2acos(2n—)cos(wt —2—

A l)

3.4.2 CONG THUC,CAC DANG TOAN CAN NHO

3.4.2.1 2 dau day c6 dinh hodc mét dau diy cb dinh, mot dau diy dao dong véi bién dé nhé:

R N N
{nnﬁt:k+1 ] %l_ 2 2f ke f T
nbung =k A:? — A«max:21




CHUONG 3. SONG CO

3.4.2.2 Mot dau cédinh,mét dau tu do:

- (2k+ HA
[ — (znbung )2. _ (2l’lnm — l)l
4
[ (k+0 5)
gt =k + 1
ax = 21
{nbung =k+1 - = (”bung 0,5)4 = (g —0,5)A = An
2 2
(nbung ) A - (nmit - 1)2' A
= ;4T 2 '3
_KkA A
2 4
F—h

3.4.2.3 Dudi sgi day treo thém vat nang m:

Van toc truyén trén sgi day dugc tinh theo cong thiic: v =

=9

mot don vi chiéu dai (kg/m).

3.4.2.4 Viét phuong trinh séng dirng tai M, cach diu can d trén day dai l:

Phuong trinh séng téng hop tai M: uy = 2a

cos(z)tid).cos(a)t—i— (p)‘

. A e . d

Véi d la khoang cach tit M den dau bung song thi bién do: ay = 2a T)
2nd

sin(— 1 )‘

cos(

Chu y:
Véi x 12 khodng cach tit M dén dau miit séng thi bién do: ay = 2a

3.4.3 UNG DUNG GIAI TOAN

86

, véi P 1a trong luong vat treo va u 12 khéi lugng day trén

Biét day dai 12cm va v = 4cm/s. Tim s bung song. ?
A. 3 bung B. 4 bung C. 5 bung D. 6 bung

Séng diing trén sgi day dan hdi c6 2 dAu ¢ dinh, khoang thdi gian lién tiép giita 2 1an soi day dudi thang 12 0,25s.

Loi giai
Thai gian giita 2 1an day dudi thing

T A
5 =025 = T=0,5s :>A_T_8cm=> sObung = L7 =

Cot khong khi trong éng thuy tinh c6 d6 cao 1 ,c6 thé thay ddi dugc nhs diéu chinh muc nudc & trong 6ng. Dt
mot am thoa trén miéng 6ng thuy tinh d6 ,khi am thoa dao dong né phét ra mot Am co ban ,ta thy trong cot khong
khi c6 mot song diing &n dinh .Thay d6i (ting do cao cot khong khi )bang cach ha muc nudc trong 6ng .Ta thy khi
n6 bing 60cm(l = 60cm) thi 4m lai phat ra to nhit .Tinh s bung trong cdt khong khi .Cho biét tbc do truyén am
trong khong khi 1a 340m/s?

A. 1 bung B. 2 bung C. 3 bung D. 4 bung

Li giai

z:k%+% = k=4 =

Mot day cao su cing ngang ,1 diu gin cb dinh ,dau kia gin vao mot am thoa dao dong véi tan sb f=40Hz. Trén
day hinh thanh 1 séng ding c6 7 niit (khong ké hai diu),Biét diy dai 1m. Thay d6i f cia 4m thoa 1 f* .Liic nay trén
day chi con 3 niit (khong ké hai dau).Tinh £ ?

A.17Hz B. 18Hz C.19Hz D.20Hz
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Lui giai

4—=l= A=50cm
2

v
NN T

E Mot s¢i day dai AB=60cm,phat ra mdt am c6 tan s6 100Hz.Quan sét day dan thiy c6 3 niit va 2 bung séng(ké ca
niit § hai dau day). Tim bién d dao dong tai hai diém M va N lan lugt cich A mot doan 30cm va 45cm.Biét bién do
dao dong tai cac bung séng la Smm ?

A. 3mm,2mm. B. 2mm,3mm. C. lmm,4mm. D. Omm,Smm.
Loi giai
A lanit nén M ctng la nut. N cing la bung .

A A A
AM = = = ay =0mm;NA = = + 7 = ay = Smm

Cong hudng ctia 4m thoa xay ra véi mot cot khong khi trong dng hinh tru ,khi 6ng c6 chiéu cao kha di thap nhét
bang 25cm,van tdc truyén séng 1a 330m/s. Tan sb dao dong clia am thoa nay bing bao nhiéu ?
A. 360H? B.330H7 C.340H7 D.350H7

Lui gidi

A
4
——

7=~ o]

@ Séng ding trén diy 0B=120 cm 2 dau cb dinh,ta thy trén day c6 4 bé séng va bién do dao dong tai bung la
lcm.Tinh bién d6 dao dong tai diém M cich O 1 khoang 13 65 cm ?
A.3cm B.2cm C.1lcm D.0,5¢cm

Li giai

65:%4—/1 — aMz

Mot diy AB dan hdi dai 90 cm c6 dau B tha tu do. Tao 6 dau A mot dao dong diéu hoa ngang c6 tan s6 100 Hz
ta c6 séng diing, trén diy c6 4 mii nguyén. Van toc truyén séng trén diy c6 gia tri bao nhiéu?
A.40m/s B.30m/s C.20m/s D. 60m/s

Li giai

A A
L W

Mot soi didy AB cing ngang v6i dau B c6 dinh. Khi dau A rung véi tan sé6 SOHz thi séng diing trén day c6 10
bung séng. D€ séng ding trén day chi c6 5 bung séng va van tdc truyén séng van khong thay ddi thi dau A phai rung
v6i tan s ?

A. 100Hz B.75Hz C.50Hz D.25Hz

Loi gidi
v=cosnt; f phai gidm 2 khi A ting 2
—

A=vf :>f:

A

Sbung:L=5—_

A tang 2

10bung: L=10—
2

@ Mot sgi day dan hdi OM = 90cm c6 hai dau ¢ dinh. Khi dudc kich thich thi trén day c6 song diing véi 3 b6 séng.
Bién do tai bung séng 14 3cm. Tai diém N trén diy gan O nhét c6 bién d6 dao dong 1a 1,5cm. ON c6 gid tri 1a ?
A. 8cm B. 10cm C.5cm D.7,5¢m

Loi giai

x=0—x=A/2 = 0N=1’l—2=
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Mot soi day cing gitta hai diém cb dinh cach nhau 75cm. Ngudi ta tao séng diing trén day. Hai tin s6 gan nhau
nhit cling tao ra séng diing trén day 12 150Hz va 200Hz. Tan s6 nho nhét tao ra séng ding trén dy d6 1a ?

A. 50Hz B. 125H; C.75Hz D. 100H
Loi giai
Da du hi: A= 3 v_m Ca li hon kém nh
ay co SOng lI]’lg thi: A= :> 2{ 2[ — ac lan 90 ién llep s€ hon kém nhau : Zl fmm

—
Fomin = 200 — 150 :

Mot soi day CD dai 1m, dau C cb dinh, ddu D gin v6i can rung véi tan sb thay d6i dude. D dude coi la mit séng.
Ban dau trén day c6 séng diing. Khi tan s6 ting thém 20Hz thi s6 niit trén diy ting thém 7 nit. Sau khodng thdi gian
bing bao nhiéu séng phan xa tit C truyén hét mot 1an chidu dai soi day?

A.0,175s B.0,07s C.1,2s D. 0,5s
Loi giai
v

IA n
n —7=Fll—=¢ 2~f =1

272 g

2.(f+20)
—_———

Mot s¢i day dan hoi ciing ngang hai dau cb dinh trén day c6 séng ding tdc do truyén séng khong ddi khi tan sb
song trén day 1a 42 Hz thi trén diy c6 4 diém bung néu trén diy c6 6 diém bung thi tan sb séng trén day 1a bao nhiéu
?

A.64Hz. B. 63Hz. C.65Hz. D. 66Hz.

Lui gidi

2
R L e

Mot sgi ddy bang thép dai 2.4m dudc cing ngang giita hai diém c6 dinh A va B. Ngay phia trén ciia s¢i day dit
1 nam cham dién ndi véi ngudn dién xoay chiéu c6 tan s6 f; thay d6i dung dé kich thich cho s¢i ddy dao dong. Khi
tan sd dong dién qua nam cham 1a f thi trén day c6 séng diing 6n dinh. Khi ting tan s 1én mot lugng nhod nhit t6i
gid trj fo = 1,2f; thi trén diy c6 séng diing n dinh. Biét tbc d6 séng trén day 1a 10m/s.Tinh tan s6 cla dong dién
chay qua nam cham ?

125 215 512 125
. — B. — C. — D. —
21 12 21 12
Lui giai
=5 ﬁ
[ -
—n— ———
125
= 1
"y,

Trong thi nghiém vé séng diing trén soi diy dan hdi c6 chiéu dai 2,4m. Biét khoang thdi gian giita hai 1an lién
tiép soi day dudi thang 12 0,03s, toc do truyén séng 8m/s. Goi 2a 1a bién do dao dong clia bung séng. Tim s6 diém
trén day dao dong vdi bién do a ?

A. 12 diém B. 24 diém C. 6 diém D. 8 diém

Lui gii
T=2.0,05

l:k% = k=6 = 6.2=12diém

Séng diing trén day c6 dau A dao dong véi tin s6 100Hz , dau B tu do . Niit thi 2 (k€ tit B) cich B mot khoang
15cm , bién d6 ctia A 1a 4cm. vén tdc truyén séng ? , diém M v6i MB = 25cm c6 bién do 1a ?
A.4\/3 cm B.\/3cm C.2V3cm D. Ocm

Loi giai
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A A

e R

3.4.4 CAC BAI TAP DE NGHI
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Mot soi ddy dan hdi OM = 90cm c6 hai dau cb dinh. Khi dugc kich thich thi trén ddy c6 séng diing v6i 3 b6 song.
Bién d6 tai bung song l1a 3 cm. Tai diém N trén day gan O nhét c6 bién d6 dao dong 1a 1,5cm. ON c6 gid tri 1a: ?
A. 10cm B. 5cm C.2,5¢m D.7,5¢m

Li gidi

Mot soi diy cing giita hai diém cb dinh. Ngudi ta tao séng ding tré ddy. Hai tin sb gin nhau nhit cing tao ra
séng ding trén day 12 150Hz va 200Hz. Tan s6 nhd nhét tao ra séng ding trén day 1a : ?
A. 125H7 B.50H7 C.75Hz D. 100Hz

Lui giai

Trong thi nghiém vé séng diing trén mot soi day dan hoi dai 1,2m véi hai dau c¢b dinh, ngudi ta quan sat thiy
ngoai hai dau day cd dinh con 2 diém khdic trén day khong dao dong. Biét khoang thdi gian lién tiép giita hai 1an sgi
day dudi thang 1a 0,05s. Toc do truyén song trén day la:

9

A.16m/s B.4m/s C.12m/s D.8m/s

Li giai

E Khi ¢6 séng diing trén mot day AB thi thiy trén day c6 7 nit (A va B trén 12 nit). Tan sb song 1a 42Hz. Véi day
AB va van tbc truyén séng nhu trén, mudn trén day c6 5 ndt (A va B ciing déu 12 niit) thi tan s6 phai 1a:
9

A.28Hz B.30Hz C.58,8Hz D. 63Hz

Lui giai

Mot sgi day cing giita hai diém c6 dinh cach nhau 75cm. Ngudi ta tao song ding trén day. Hai tin s& gin nhau
nhat cling tao ra séng ding trén day 12 150Hz va 200Hz. Tan s6 nhd nhét tao ra séng diing trén day d6 1a ?
A. 100Hz B. 125Hz C.75Hz D. 50Hz

Lui giai

@ Nguoi ta lam thi nghiém vé séng diing Am trong mot c4i dng dai 0,825m chita day khong khi & 4p sut thuong.
Trong 3 trudng hop: (1) dng bit kin mot dau; (2) dng bit kin hai dau; va dng dé hd hai dau; Trudng hop nio séng ding
am ¢6 tan s6 thip nhét; tan s6 Ay bing bao nhiéu? Cho biét van tc truyén am trong khong khi 1a 330m/s.

?

A. Truong hgp (1), f = 75Hz. B. Trudng hop (2), f = 100Hz.

C. Truong hop (3), f = 125Hz D. Truong hop (1), f = 100Hz

Lui giai
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Hai séng chay c6 van téc 750m /s truyén ngudc chiéu nhau va giao thoa nhau tao thanh séng ditng. Khoéng cch
tir niit thii N dén niit thi: N 44 bang 6m. Tan s6 cac séng chay bang

?

A. 100Hz B.250Hz C. 125Hz D. 500Hz

Loi giai
Mot soi day dai 1,2m. Mot ddu gin vao cau rung, dau kia ty dong ning. Pit cau rung thiang ding dé day théng
xuobng, khi cAu rung véi tan s6 f = 24Hz thi trén day hinh thanh mot hé séng diing. Ta thiy trén day chi c6 1 b6
séng. Van tbc truyén séng trén day 1a bao nhiéu? PE trén day c6 3 b6 séng thi cho cau rung véi tin s6 1a bao nhiéu? ?
A. V. = 96m/s,f = 10Hz B. V = 57.6m/s,f" = 70,875H7 C. V = 38,4m/s,f =
56Hz D.V =576m/s, f' =7,08Hz

Loi giai
@ Mot sgi day dan hdi cing ngang . 1am cho dau A ctia diy dao dong theo phuong thang ditng véi bién do 1,5¢m
va chu ky 0,5s .Liic t = 0, A ¢6 li do cuc dai duong .S6ng truyén di doc theo day véi téc dd 3m/s . Coi bién do séng
khong d6i. Li do cia diém M cach A mot doan 2m tai thoi diém ¢ = 1,255 1a
?

A. —0.75¢m B. +0,75cm C. —1,5¢m D. +1,5¢cm.

Loi giai
Mot ngudi diing cach mot biic tusng 500m nghe mot tiéng sing nd. Vi tri dit sing cach tudng 165m. Ngudi va
sting clng trén dudng thang vudng géc véi tudng. Sau khi nghe tiéng nd, ngudi nay lai nghe tiéng nd do 4m thanh
phén xa trén bic tudng. Toc do Am thanh trong khong khi 1a 330m/s. Khoang thdi gian gitta hai tiéng né la:

9

1;\1 B2 C.1 D4
.3s .3s s .3s

Li giai

Tiéng cdi xe c6 tan sd 1000Hz phat ra tit xe 6td dang chuyén dong tién ra xa ban véi toc do 36km/h, toc dd
truyén 4m trong khong khi 1a 330m/s. Khi d6 ban nghe dugc am c6 tan s6 la:
0

A.969,69Hz. B. 970,59Hz. C. 1030,3Hz. D. 1031,25Hz.

Lui gidi

Mot séng am truyén trong thép véi tbe dd 5000 m/s. Néu do 1éch pha ctia séng 4m d6 & hai di€ém gin nhau nhit

5 T N N
cach nhau 1 m trén cung mot phuong truyen soéng la 5 thi tan soO cla song bang
?

A. 1000Hz B. 1250Hz C. 5000Hz D. 2500Hz

Li giai
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M ): Trén mot soi ddy dan hoi dai 1,8m, hai dau cb dinh, dang c6 séng diing v6i 6 bung séng. Biét song truyén trén
day c6 tan s6 100Hz. Toc do truyén song trén day 1a ?
A. 60m/s. B. 10m/s. C.20m/s. D. 600m/s.

Li giai

Trén mot soi diy AB dang c6 séng diing, biét ngoai dau A trén day con 3 diém khac khong dao dong. Diém M

A s oae X s
trén day cach A: 1 S6 diém dao dong véi bién do bang bién do véi M trén day bang ?
A.8 B.4 C.6 D.3

Lui gidi

Ngudi ta dat mot am thoa trén miéng mot 6ng tru dai 90cm thang ding dang chiia dy nudc, khi ha nudc trong
dng xubng mot doan nhod nhit bang 20cm thi thidy am dudc to nhit, hoi khi tiép tuc ha muc nudc trong dng xudng
con miy vi tri cho 4m nghe dugc nhu thé nita ?
A3 B.4 C.2 D. 1

Lui giai

Mot day dan ghita dai 1,2m phat 4m co ban fy. Khi bAm diy sao cho phan diy con lai dai 1 thi thiy 4m co ban
khi nay c6 tan s6 am bang tan s6 ctia hoa am bac 3 lic du. Chiéu dai 1 bang ?
A.0,4m B.0,3m C.0,6m D. 0,8m

Li giai

Mot ngudn am diém O phat 4m diang hudng. Néu tai diém A cé mic cudng do am 204B thi tai diém B véi
OB = 20A, c6 miic cudng d 4m bing ?
A. 14dB B. 12dB C. 10dB D. 16dB

Li giai

A R A
Trén diay AB hai dau dang c6 song dung v6i A la mot nit song. M cach A mét phan tu budc song 1 N caich M
9
5 thi M va N dao dong ?

R A
A. dong pha B. ngugc pha C. vudng pha D. 1éch pha nhau 7

Li giai

Mot soi day dan hoi dai 1 m dudc treo 10 limng 1én mdt can rung. Can c6 thé rung theo phuong ngang véi tin s6
thay ddi dugc tir 100Hz dén 120Hz. Van tdc truyén séng trén day 8m/s. Trong qud trinh thay ddi tin sd rung clia can,
c6 thé tao ra s6 bung séng 16n nhét ?

A. 26. B. 30. C.27. D. 28.
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Mot soi ddy dan hdi dudc treo thang diing vao mot diém cb dinh. Ngudi ta tao ra song diing trén day véi tan s6

bé nhit 1a f|. D€ lai c6 séng ding, phai ting tan so tdi thiéu dén gid tri f5. Ti s6 % bing: ?
1
A. 4. B. 3. C.6. D.2

Lui gidi

Cho 6ng sdo c6 mot dau bit kin va mot dau dé hé. Biét ring 6ng sdo phat ra 4m to nhét Ging véi hai gia tri tin sb
ctia hai hoa am lién tiép 1a 100Hz va 250Hz. Tan s& Am nho nhét khi 6ng sdo phat ra Am to nhét bing: ?
A.50Hz. B.75Hz. C.25Hz. D. 100Hz.

Li gidi

Trén day OA, dau A cb dinh, dau O dao dong diéu hoa véi tan sb f = 20 Hz thi trén day c¢6 5 niit. Mudn trén day
rung thanh hai bung thi diu O phai dao dong véi tin sb bang bao nhiéu ?
A.10Hz B.20Hz C.30Hz D.40Hz

Lui giai

C)t soi day OA thang diing khong, dau O gin vao mot nhanh clia 4m thoa dao dong véi tan s6 f = 50 Hz. Dau A
treo mot vat c6 trong ludgng P d€ 1am ciing day. Day xuyén qua mot 16 thiing nhé duc trén mot céi dia D, nho d6 ma
diém M dudc giit chit. V6i P = 20N va day OM =1 = Im ta thiy chi ¢6 mot bung séng.Véi P bang bao nhiéu thi trén
doan day OM hinh thanh 4 bung séng véi O, M 1a céc nut séng ?
A.1,25N B.1,5N C.1,75N D.2N

Lui giai

Liic # = 0 dau O ciia ddy cao su cing thang nam ngang bit dau dao dong di 1én vdi bién do a, chu ky T = Is.
Hai diém gan nhau nhét trén diy dao dong cuing pha céch nhau 6¢m. Tinh thdi diém dau tién d& M cach O doan 6¢m
dao dong ngudc pha véi trang thai ban dau ctia O. Coi bién d6 dao dong khong déi.

?

A.t=1,5s B.t=1s C.t=2s D.t=0,75s

Lui gidi

Mot sgi day dan hdi dai 90cm mot dau gin véi ngudn dao dong 1 dau tu do. Khi day rung véi tan s6 f = 10Hz
thi trén day xuét hién séng diing véi 5 diém nut trén diy. Néu dau tr do ctia diy dudc gitt ¢b dinh va téc do truyén
song trén day khong ddi thi phai thay ddi tin sb rung ciia ddy (ting thém hodc giam bdt) mot lugng nhd nhét bing
bao nhiéu dé trén day tiép tuc xAy ra hién tugng séng diing: ?

A.5/9(H2). B. 10/9(Hz). C. 26/3(Hz). D.95/9(Hz).

Lui gidi
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Mot sdi dy cing ngang AB dai 2m dau B c6 dinh, diu A 12 mot ngudn dao dong ngang hinh sin c6 chu ki
1/50s. Ngudi ta dém dudc tif A dén B c6 5 niit A coi 1a mot nit. Néu mubn diy AB rung thanh 2 niit thi tin s6 dao
dong 1a bao nhiéu: ?

A.5Hz B.50Hz C.12,5H? D.75Hz

Lui gidi

Mot sdi ddy OM dan hoi dai 90cm c6 hai dau cb dinh. Khi dugc kich thich trén day hinh thanh 3 bung séng (véi
O va M 12 hai niit), bién do tai bung 1a 3 cm. Tai N gan O nhét c6 bién d6 dao dong 1a 1, 5¢m. Khoang cach ON nhin
gia tri nao sau day? ?

A. 10cm. B.5,2cm. C. 5cm. D.7,5cm.

Lui giai

Mot sgi ddy OM dan hoi dai 90cm c6 hai dau cb dinh. Khi dugc kich thich trén diy hinh thanh 3 bung séng (véi
O va M Ia hai nit), bién d9 tai bung 1a 3cm. Tai N gin O nhét c6 bién d6 dao dong la 1, 5cm. Khoang cach ON nhan
gia tri dung nao sau day ?

A. 10cm. B.7,5cm. C.5,2cm. D. 5cm.

Lui giai

Mot day dan hdi rat dai c6 dau A dao dong theo phuong vudng géc véi sdi day. Toc do truyén séng trén day 1a
4(m/s). Xét mot diém M trén day va cdch A mot doan 40(cm), ngudi ta thdy M 1udn luén dao dong 1éch pha so véi
A mdt goc A@ = (n+0,5)7 véi n 1a sb nguyén. Tinh tin s6. Biét tin s6 f c6 gid tri trong khoang tit 8Hz dén 13Hz. ?
A. 8,5Hz. B. 10Hz. C.12,5Hz. D. 12Hz

Li giai

Mot diy cao su cing ngang, mot dau gan vao cb dinh, diu kia gin vao am thoa dao dong vdi tan sb f = 40Hz.
Trén day hinh thanh hé séng diing gdm 7 nit ( khong k& hai ndt hai dau) , day dai 1 m. Cho 4m thoa dao dong véi f°
bing bao nhiéu d€ trén day c¢6 5 mit (ké ca hai mit hai dau)?

A.50Hz. B. 40Hz. C.20Hz. D. 30Hz.

Loi giai

Mot s¢i day dan hoi ciing ngang, dang c6 séng diing &n dinh. Trén day, A 1a mot diém ndt, B 12 mot diém bung
gan A nhit, C 1a trung diém ctia AB, v6i AB = 10 cm. Biét khoang thdi gian ngin nhét giita hai 1an ma li d6 dao
dong clia phan ti tai B bang bién d6 dao dong clia phan it tai C 12 0,2 s. Toc do truyén séng trén day 1a ?

A. 1m/s. B.0,25m/s. C.0,5m/s. D.2m/s.

Li giai

3.5. TONG HOP PE THI PAI HOC, CAO PANG TOT NGHIEP CAC NAM
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TN-2007:Khoang cich giita hai diém trén phuong truyén séng gan nhau nhét va dao dong cuing pha véi nhau goi
la?
A. van toc truyén song. B. budc song. C. do léch pha. D. chu ky.

Li giai

TN-2007:Trén mit nudc nam ngang c6 hai ngudn két hop Sy va S, dao dong theo phuong thang diing, cling pha,
v6i cting bién do a khong thay ddi trong qud trinh truyén séng. Khi c6 su giao thoa hai séng d6 trén mit nudc thi dao
dong tai trung diém ciia doan S1S> c6 bién do: ?

A. cuc dai B. cuc tiéu C. bing a/2 D. bing a

Loi giai
TN-2007:Mo6t séng am truyén trong khong khi, trong s6 cédc dai lugng: bién do séng, tin sb séng, vén tdc truyén
song va bude song; dai lugng khong phu thudc vao cac dai lugng con lai 1a ?

A. budc song. B. bién do song. C. van tbc truyén séng. D. tan s6 song.

Loi giai
[4] TN-2007:S6ng siéu am ?
A. truyén dudc trong chan khong. B. khong truyén dudc trong chan khong.
C. truyén trong khong khi nhanh hon trong nudc. D. truyén trong nuéc nhanh hon trong sit.

Lui gidi

TN-2007:Am sic Ia dic tinh sinh 1i ciia am ?

A. chi phu thudc vao bién do. B. chi phu thuoc vao tan sé.

C. chi phu thudc vao cudng do am. D. phu thudc vao tan sb va bién do.
Loi giai

E TN-2008:Quan sét trén mot soi diy thiy c6 séng diing véi bién do ctia bung séng 1a a. Tai diém trén sgi day cach
bung séng mdt phan tu budc séng c6 bién do dao dong bing ?
A.a/2 B.0 C.al4 D.a

Lui gidi

TN-2008:Khi néi vé séng co, phat biéu nao dudi day 1a sai ?

A. Séng ngang 14 séng ma phuong dao dong ctia cac phan ti vt chit ndi séng truyén qua vudng géc véi

phuong truyén séng.

B. Khi séng truyén di, cac phan tif vat chit noi séng truyén qua cling truyén di theo séng.

C. Séng co khong truyén dugc trong chan khong.

D. Séng doc 1a séng ma phuong dao dong cia cac phan ti vat chit noi séng truyén qua trung v6i phuong

truyén song.

Lui giai
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TN-2008:Quan sét séng diing trén mot sgi day dan hdi, ngudi ta do dudc khoang cach giita 5 nit séng lién tiép la
100cm. Biét tan s6 cia séng truyén trén day bang 100Hz, van toc truyén séng trén day 1a

?

A.50m/s B. 100m/s C.25m/s D.75m/s

Loi giai
@ TN-2008:Khi néi vé séng co hoc, phét biéu nao sau day 1a sai ?
A . Séng co hoc 1a sy lan truyén dao dong cd hoc trong moi trudng vat chét
B. Séng co hoc truyén dudc trong tit ci cac moi truong ran, 16ng, khi va chan khong.
C. Séng am truyén trong khong khi 1a séng doc.
D. Séng co hoc lan truyén trén mit nudc 1a séng ngang.

Loi giai
TN-2008:Khi néi vé& séng co hoc, phat biéu nao sau day 1a sai ?
A. Séng cd hoc c6 phuong dao dong vudng goc v6i phuong truyén séng 1a séng ngang.
B. Séng co hoc 1a su lan truyén dao dong cd hoc trong moi trudng vat cht.
C. Séng cd hoc truyén dudgc trong tit ci cdc mdi trudng ran, 1ong, khi va chan khong.
D. Séng am truyén trong khong khi 13 séng doc.

Lui giai

TN-2008:Tai hai diém A, B trén mit nudc nim ngang cé hai ngudn séng co két hop, ciing bién do, ciing pha,
dao dong theo phuong thing diing. Coi bién do séng lan truyén trén mit nuéc khong ddi trong qué trinh truyén séng.
Phan tif nudc thude trung diém clia doan AB ?

A. dao dong véi bién d6 nhé hon bién d6 dao dong ctia mbi ngud

B. dao dong véi bién do cuc dai.

C. khong dao dong.

D. dao dong véi bién do bing bién do dao dong ctia mdi ngudn.

Loi giai
TN-2009:Mot séng ngang truyén theo chiéu duong truc Ox, ¢6 phuong trinh séng 1a u = 6cos(47mt — 0,027x);
trong d6 u va x tinh bang cm, t tinh bing s. Séng nay c6 budc séng 1a ?

A. 150cm. B. 50cm. C. 100cm. D. 200cm.

Loi giai
M TN-2009:Tai mot diém, dai lugng do bang ludng ning lugng ma séng am truyén qua mot don vi dién tich dit
tai diém d6, vuong géc v6i phuong truyén séng trong mot don vi thai gian 1 ?

A. cuong do am. B. d6 cao cta am. C. do to cua am. D. muc cudng do am.

Lui giai
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TN-2009:Trén mot s¢i day dan hdi dai 1m, hai dau cb dinh, ¢6 séng diing v6i 2 bung séng. Budc song ciia séng
truyén trén day 1a ?
A. 1m. B. 0,5m. C.2m. D. 0,25m.

Li giai

TN-2010:Khi néi vé siéu am, phat biéu nio sau day sai ?

A. Siéu am c6 thé truyén dudc trong chit ran. B. Siéu 4m c6 tan s6 16n hon 20 KHz.
C. Siéu am c6 thé truyén dugc trong chan khong. D. Siéu am c¢6 thé bi phan xa khi gip vat cén.

Loi giai
TN-2010:Mo6t séng co ¢6 tan s6 0, 5Hz truyén trén mot s¢i diy dan nho da dai véi toe dd 0,5 m/s. Séng nay c6
budc séng la ?

A. 1,2m. B.0,5m. C.0,8m. D. 1m.

Lui gidi
TN-2010:Trén mot sgi day dai 0,9m c6 séng diing. K& ca nit & hai dau day thi trén ddy c6 10 niit séng.Biét tan
s6 song truyén trén day 1a 200Hz. Séng truyén trén day cé tde do 1a ?

A.90cm/s B. 40m/s C.40cm/s D. 90m/s

Lui gidi
TN-2010:M6t 4m c6 tan sd xdc dinh 1an lugt truyén trong nhom, nudc,khong khi véi toe do tuong tng 1a
v1,v2,v3.Nhan dinh nao sau day la ding ?

A vy>v >3 B.vi>vy >3 C.vz>vy >V D.vy >v3 >

L gidi
TN-2011:0 mit nudc, c6 hai ngudn két hgp A, B dao dong theo phuong thing diing véi phuong trinh
up = ug = 2cos207t (mm). Toc do truyén séng 1a 30cm /s. Coi bién do séng khong ddi khi séng truyén di. Phan ti M
& mit nu6e cach hai nguodn 1an lugt 1a 10, 5cm va 13, 5cm c6 bién dd dao dong 1a ?

A. dmm. B. 2mm. C. lmm. D. Omm.

Lui gidi

20 | TN-2011:: M6t s6ng am truyén trong mot moi trudng. Biét cudng do am tai mot diém gip 100 1an cuong do am
chuén clia Am d6 thi mic cudng do am tai diém d6 1 ?
A. 50dB B.20dB C. 100dB D. 10dB

Lui gidi
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TN-2011:S6ng truyén trén mot sdi diy c6 mot dau cd dinh, mot dau ty do. Mudn c6 séng diing trén day thi
chiéu dai ctia soi ddy phai bang ?

A. mdt s6 chin 1an mot phan tu budc séng. B. mot s6 1é 1an ntia budc séng.
C. mot s6 nguyén lan budc séng. D. mdt s6 1é 1an mot phan tu budc séng.

Lui giai

DH-2007:P¢ khio sét giao thoa séng cd, ngudi ta bd tri trén mit nuéc nim ngang hai ngudn két hop Sy va S,.
Hai ngudn nay dao dong diéu hoa theo phuong thang diing, ciing pha. Xem bién d¢ séng khong thay ddi trong qua
trinh truyén séng. Cac diém thudc mit nudc va nam trén dudng trung truc ctia doan S5 sé ?

A. dao dong véi bién do cuc tiéu.

B. khong dao dong.

C. dao dong véi bién do cuc dai.

D. dao dong véi bién do6 bing nita bién do cuc dai.

Li giai

DH-2007:Mo6t séng am c6 tan s6 xdc dinh truyén trong khong khi va trong nudc véi van toc 1an lugt 1a 330m /s
va 1452m/s. Khi séng am d6 truyén tif nudc ra khong khi thi budc séng ctia né sé ?
A. giam 4.4 1an. B. giam 4 lan. C. ting 4,4 1an. D. ting 4 1an.

Li giai

DH-2008:Tai hai diém A va B trong modt mdi trudng truyén séng c6 hai ngudn séng két hop, dao dong cung
phuong véi phuong trinh lan lugt 12 uy = asinwt va up = asin(®t + ). Biét van tdc va bién do séng do mdi ngudn
tao ra khong d6i trong qua trinh séng truyén. Trong khoang giita A va B c6 giao thoa séng do hai ngudn trén gy ra.
Phén tii vat chit tai trung diém ctia doan AB dao déng véi bién do bang ?

A.0 B.a C.2a D.3a

Loi giai

DH-2008:Mot 14 thép mong, mot dau cb dinh, dau con lai dudc kich thich d€ dao dong véi chu ki khong d6i va
bing 0,08s. Am do 14 thép phat ra 1a ?
A. am ma tai ngudi nghe dudc. B. nhac am. C. ha am. D. siéu am.

Lui giai

DPH-2008:Trong thi nghiém vé séng diing, trén mot soi diy dan hdi dai 1,2m véi hai dau ¢b dinh, ngudi ta quan
sat thiy ngoai hai dau day c6 dinh con c6 hai diém khéc trén day khong dao dong. Biét khoang thdi gian giita hai 1an
lién tiép véi soi day dudi thiang 1a 0,05s. Van tdc truyén séng trén day 1a ?

A.8m/s. B.4m/s. C.12m/s. D. 16m/s.

Loi giai
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DH-2008:Mot séng cd lan truyén trén mot duong thang tir diém O dén diém M cach O mot doan d. Biét tan sb
f, bu6c séng A va bién do a clia séng khong ddi trong qua trinh séng truyén. Néu phuong trinh dao dong ctia phan ti
vét chit tai di€m M c6 dang uyy(,) = asin27 ft thi phuong trinh dao dong ciia phan tit vt chit tai O 1a ?

A up(t) = asin2n(ft — %) B. up(t) = asiml2m(fr + %) C. uy(t) = asinm(ft —
d , d

I) D. uy(t) = asinm(ft + I)

Loi giai

DH-2009:: O bé& mit mot chit 1ong c¢6 hai ngudn phat séng két hop 1 va S, cach nhau 20cm. Hai ngudn nay
dao dong theo phuong thing ding c6 phudng trinh 1an lugt 1a u; = Scos40mt (mm) va uy = Scos(40mt 4 1) (mm).
Toc d6 truyén séng trén mit chit 16ng 12 80cm/s. S6 diém dao dong v6i bién do cuc dai trén doan thang $155 1a ?

A. 11 B.9 C. 10 D.8

Loi giai

PH-2009:M6t séng am truyén trong khong khi. Mifc cudng d6 am tai diém M va tai diém N 1an lugt 12 40dB va
80dB. Cuong d6 am tai N 16n hon cuong d6 am tai M?
A. 1000 lan. B. 40 lan. C.2lan. D. 10000 Ian.

Li gidi

DH-2009:Budc séng 1a khodng céch giita hai diém ?

A. trén cling mot phuong truyén séng ma dao dong tai hai diém dé ngudc pha.

B. gan nhau nhét trén cing mdt phuong truyén séng ma dao dong tai hai diém d6 cling pha.
C. gan nhau nhit ma dao dong tai hai di€ém d6 cung pha.

D. trén cing mdt phuong truyén séng ma dao dong tai hai diém d6 cling pha.

Loi giai
DH-2009:Mo6t song am truyén trong thép vdi toe do 5000m /s. Néu do 1éch pha clia song am d6 & hai diém gan
S A T s N
nhau nhat cach nhau 1m trén cing mot phuong truyén soéng la —thi tan so cia song bang ?
A. 1000Hz B. 2500Hz. C. 5000Hz. D. 1250Hz.

Lui gidi

DH-2009:Trén mot sgi day dan hodi dai 1,8m, hai dau cb dinh, dang c6 séng diing v6i 6 bung séng. Biét séng
truyén trén day c6 tan s6 100Hz. Toc do truyén song trén day 1a ?
A. 60m/s. B. 10m/s. C.20m/s. D. 600m/s.

Loi giai
DH-2010:Mo6t sgi ddy AB dai 100cm cing ngang, ddu B c¢b dinh, ddu A gin v6i mot nhanh ctia 4m thoa dao
dong diéu hoa vdi tan s6 40Hz. Trén day AB c6 mot song diing dn dinh, A dudc coi 1a nit séng. Toc do truyén séng
trén day 1a 20m/s. K€ ¢4 A va B, trén day c6 ?

A. 5 nit va 4 bung. B. 3 nut va 2 bung. C. 9 nut va 8 bung. D. 7 nut va 6 bung.
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Lui giai

DH 2010:Diéu kién dé hai séng co khi gip nhau, giao thoa dugc véi nhau 1a hai song phai xuat phat tir hai
ngudn dao dong ?

A. cling bién d6 va c6 hiéu sb6 pha khong ddi theo thdi gian.

B. cung tan sd, cling phuong.

C. c6 cung pha ban dau va cling bién do.

D. cung tan sd, cling phuong va c6 hiéu s6 pha khong ddi theo thdi gian.

Loi gigi
DH-2010:0 mit thodng clia mot chét 16ng ¢ hai ngudn séng két hgp A va B cich nhau 20 cm, dao dong theo
phuong thing diing véi phuong trinh uy = 2cos(47xt) va up = 2cos(4nt + 1) (ua va up tinh bang mm, t tinh bang s).
Biét téc do truyén song trén mit chét 16ng 1a 30cm/s. Xét hinh vudng AMNB thudc mit thoang chét 16ng. S6 diém
dao dong véi bién do cuc dai trén doan BM 1a ?

A. 19. B. 17. C. 20. D. 18.

Loi giai
PH-2010:Tai mot diém trén mit chit 16ng c6 mdt ngudn dao dong véi tan s6 120Hz, tao ra séng 6n dinh trén
mit chét 16ng. Xét 5 gon 1di lién tiép trén mot phuong truyén séng, & vé mot phia so v6i ngudn, gon thit nhit cich
gon thif nim 0, 5m. Téc do truyén séng 1a ?

A.30m/s. B. 15m/s. C.12m/s. D.25m/s.

Loi giai
DH-2010:Ba diém 0,A, B ciing nim trén mot nita dudng thang xuat phat tit O. Tai O dit mot ngudn diém phat
séng am déng hudng ra khong gian, méi trudng khong hap thu 4m. Mifc cuvng do 4m tai A 1a 60dB, tai B 12 20dB.
Miic cudng d 4m tai trung diém M ctia doan AB 1a ?

A. 40dB. B. 34dB. C.26dB. D. 17dB.

Loi giai
DH-2011:: Phat biéu nao sau day la ding khi néi vé séng co ?
A. Séng co truyén trong chat 16ng ludn 1a séng ngang.
B. Budc soéng 1a khoang céch gitta hai di€ém trén cing mot phuong truyén séng ma dao dong tai hai diém d6
ma dao dong tai hai diém d6 cling pha.
C. Séng co truyén trong chét ran luon 1a séng doc.
D. Buéc song la khoang céch giita hai diém gan nhau nhit trén cing mot phuong truyén séng ma dao dong
tai hai di€m d6 cung pha

Lui giai

DH-2011:M06t séng hinh sin truyén theo phucng Ox tit ngudn O véi tan sb 20Hz, ¢6 tbe do truyén séng nim
trong khoang tit 0,7m/s dén 1m/s. Goi A va B 1a hai diém nim trén Ox, & cing mot phia so véi O va cach nhau
10c¢m. Hai phan ti moi trudng tai A va B ludn dao dong ngudc pha véi nhau. Téc do truyén séng 1a ?

A.90cm/s. B. 100cm/s. C. 80cm/s. D. 85cm/s.
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Li giai

DH-2011:0 miit chét 16ng ¢ hai ngudn séng A, B cich nhau 18 cm, dao dong theo phuong thing ding véi
phuong trinh 13 uy = up = acos(507t) (v6i t tinh bang s). Toc do truyén séng & mit chét 16ng 1a 50¢m/s. Goi O 1a
trung diém ctia AB, diém M & mit chét 16ng nam trén dudng trung tric ctia AB va gan O nhit sao cho phan tif chét
16ng tai M dao dong cling pha véi phan ti chit 1ong tai O. Khoang cach MO 1a ?

A. 2cm. B. 2/10cm. C.3cm. D. 4cm.

Loi giai
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