MUC LUC

Chu @& 5. TONG HOP CAC DAO DONG DIEU HOA ..ot 354
A. TOM TAT LI THUYET w.oooecececeeteet ettt ettt 354
1. Biéu dién dao dong didu hoa bANG VEC t0 QUAY. .....cvvveverecrercrescseseesse s 354
2. TENG op CAC dA0 AONE GHBU NOA. .vv.cvvvevisecvesciescsescs s 354
B. PHUONG PHAP GIATI CAC DANG TOAN ......coouiiereeeeseeeoseeeeeeesees e seos s ees s s s s es s 354
Dang 1. BAI TOAN THUAN TRONG TONG HGP DAO DONG DIEU HOA .........ooverrerrenreessesrennen. 354
BALTAP TU LUYEN . ..ottt ettt ettt e s ee et e e ee e eee e en s en e 366
Dang 2. BAI TOAN NGUQC VA “BIEN TUONG” TRONG TONG HGP DAO DONG BIEU HOA .... 372
1. Bai toan nguoc trong tdng hop dao dong didt hod............co..eveeevrveeeeee e, 372
2. “Bién tudng” trong tong hop dao dong AidU NOA..........ccvvevvrviecieeiesieeies e 379

3. Hai chét diém dao dong diéu hoa trén 2 dudng thing song song hoic trong hai mat phing song song co

CUNE Vi tri CAN BANG 18 & GOC 108 A0 ...v.vvvviveceeieee ettt ss sttt 382
4. Hién tuong tring phiing va S4P NNAU ..ot 390
4.1. Hién tugng tring phing véi hai con lac ¢6 chu ki khac nhau nhiU..........cc.ecvveevecriecieniesieniesienionn, 390
4.2. Hién tuong trung phung véi hai con léc ¢6 chu Ki XAp Xi NNAU ........cvovveeveeeieeeeees e, 391
4.3. Hién trong gap Nhau Cha hai CON TAC ..ottt 392

BALTAP TU LUYEN ..ottt sttt sne sttt nens 398



Fanpage: Vat 1y Thay Truong — DD: 0978.013.019

Chii @& 5. TONG HQP CAC DAO PQNG PIEU HOA
A. TOM TAT Li THUYET
1. Biéu dién dao dong diéu hoa bing véc to quay.
Mbi dao dong dicu hoa duoc biéu dién bang mot
véc to quay. Véc to ndy co goc tai goc toa do cuatruc Y A
Ox, c6 do dai bang bién d6 dao dong A, hop vai huc
Ox Mot goc ban dau cp va quay déu quanh O véi van
téc goc o.
2. Tong hop cac dao dong diéu hoa. Y1
Phuong phép gian do Fre—nen: Lan lugt V& hai véc
to quay biéu dién hai phuong trinh dao dong thanh vy,
phan. Sau d6 vé véc to tong hop cua hai véc to trén.
Véc to tong 1 véc to quay biéu dién phwong trinh
cua dao dong tong hop. o

+ Néu mot vat tham gia dong thoi hai dao x, = A, cos(wt+¢,) v X, =A, cos(wt+¢,) thi
dao dong tong hop s& la: x =X, +X, = Acos(wt+¢) Véi A va ¢ @ugcxac dinh bei:
A?=AZ+AL+2AA, cos(@, —¢,)
A sing, +A,sing,

tang =
A, cosp, + A, coso,

Bién d6 va pha ban du cua dao dong tong hop phu thudc vao bién d6 va pha ban diu cua cac
dao dong thanh phan.

+ Khi hai dao dong thanh phan cung phad( @, —¢;= 2k ) thi dao dong t6ng hop co6 bién do cuc
dal A= Al + A2

+ Khi hai dao dong thanh phan‘ngtroc pha (@, — ¢, = (2k +1) 7 ) thi dao dong tdng hop c6 bién
do cyc ticu: A=|A, -A,| .

+ Truong hop tong quatdgt A, > A>|A -A,| .

B. PHUONG PHAP GTALCAC DANG TOAN

1. Bai todn thudn trong tong hopldao déng diéu hoa.

2. Bai tddn. ngiroe,tronggtong hop dao déng diéu hoa.
Dang 1/BAI TQAN THUAN TRONG TONG HQP DAO PONG PIEU HOA

N@i'dung bai tean: Cho biét cac phuong trinh dao dong thanh phan, yéu ciu tim dao dong
t6ng hop.

Phwong phap giai:

Téng hop’hai hay nhiéu dao dong diéu hoa cung phwong, cing tan sb 13 mot dao dong diéu hoa
cung phwong, cing tan sb.

Cich 1. Phuong phép ap dung truc tiép cong thirc tinh A va tan¢

A=Al +AZ+2AA, c0s(¢, —9,)

{Xl =A, cos(ooH(Pl) :>|x :Acos(wt+q>)|

X, = A, cos(ot+9,) _ A sing, + A, sino,

A, cose, + A, Coso,

tan @

* Néu mot dang ham cos, mot dang ham sin thi ddi: sin (u)t + oc) = cos(wt +a —gj
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* Néu hai dao dong ciing pha: ¢, —¢@, =k2n=>A__, = A +A,.
* Néu hai dao dong thanh phan nguoc pha: @, —@, =(2k+1)n= A, =|A —A,|

* Néu hai dao dong thanh phin vuéng pha: ¢, —i, =(2k +1)g =A= Q/Af +A2
Cach 2. Phuong phap cong cac ham lugng giac

X=X, +X, +...

X =A, cos(ot+,)+A,cos(ot+@,)+..

X =coswt(A, cosp, +A, Cos@, +...)—sinot (A, sing, + A, sing,)
: Acos¢ I : Asing :

= x=Acos(ot+0)

Cich 3. Phuong phap cong sé phuc.

X=X, +X, +..

X=A Lo, +A, Lo, +...

Kinh nghi¢m: . )

1) Khi can tong hop hai dao dong dicu hoa c6 thé dung mét
trong ba cach trén. Khi can tong hop ba dao dong diéu hoa tré
Ién thi nén dung cach 2 hoac cach 3.

2) Phuong phap cong so phuc chi ép dung trong truong hgp
cac so liéu twong minh hodc bién d6 cua ching co dangnhan
cung voi mot so.

A, =\2A
Vidu: {A, =\3a = Chona=1.

A, =5a

3) Truong hop chua biét mot daidlwong nao do thi nén ding phuong phép vecto quay hoic
cong ham lugng giac. Trudng hop hai dao dong thanh phan cung bién do thi nén dung phuong
phap luong.

Vidu 1: Mot vat thuchién hai dao\dong didu hoa cing phuong cing tan sb: X, = 4cos(wt + 30)
cm, X, = 8cos(wt + 90),cm (Voilo deo bang rad/s va t do bang gidy). Dao dong tong hop co bién do
la

A. 6,93.cm. B. 10,58 cm. C. 4,36 cm. D. 11,87 cm.
Huong déan

Bai todn don gidnnén tadung cach 1 : A= \jAf +A +2A /A, cos(9, —¢,)

A= |4 #8 +2.4.8005(90—30) ~4,36(cm) = Chon C.

Néu hiéu nham 30 rad va 90 rad 1a 30° va 90° thi s& dan dén két qua sai.
Vi du 2: Cho hai dao dong diéu hoa cing phuong, cing tan sb, cung bién dé va co cac pha ban
dau 1a 7/3 va 1/6 (phuong trinh dang cos). Pha ban dau ciia dao dong tong hop hai dao dong trén
bing
A. —m/2. B. n/4. C. n/6. D. n/12.
Huong déan
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LT LT
asin—+asin— -
= 3 63@:—:>ChQnB.
T T 4
aCos—+acoS—
3 6

_Asing, +A,sing,

tang =
A, cosgp, + A, coso,

Vi du 3: Mot vat thyc hién dong thoi 2 dao dong diéu hoa cing phwong, ctng tan sé ¢6 phuong
trinh: x, = \ﬁcos(mt +7/2)cm;x, =cos(ot+m) cm. Phuong trinh dao dong t6ng hop 1a

A. X = 2cos(wt — n/3) cm. B. x = 2cos(wt + 21/3) cm.
C. x = 2cos(wt + 51/6) cm. D. x = 2cos(wt — w/6) cm.
Huwoéng dédn

X = \/§Lg+14n: 242—;[: X = Zcos(wt+2—§j(cm):> Chon B

Dung may tinh Casio fx 570 — ES, bam nhu sau:

MODE (Dé chon dom vi géc 1a radian)
MODE]|[2] (P& chon ché dé tinh toan véi 56 phiic)

J3[Shift Hg.] Shift][(-)lr (Man hinh méy tinh ¢ hién thj \/§4§+14n )
[shift[[2]3]]

Man hinh s& hién két qua: 24§n

Nghia 12 bién do A =2 cm va pha ban dau ¢ = 2—; nén'ta s€ chon B.

Chu y: Dé thuc hién phép tinh vé sé,phtrc, bém: man hinh xuét hién CMPLX
Mubn bidu dién sé phiic dang AZp bam | [SHIFT]2]3]=]

Mubn biéu di&n sé phirc dangfia + biybam

Dé nhap ky ty £ bam:

Khi nhap céc sb ligw'thi phai thdng nhat dwoc don vi do goc 13 d6 hay radian

Néu chon don vi do 14/do (D), bAm: [SHIFT|MODE]|3] man hinh hién thi chit D

Néu chon don vi dola Rad (R), bAm : [SHIFT| MODE] 4] man hinh hién thi chit R

Vi dudd: Mot vatithyc hién dong thoi 2 dao dong diéu hoa cing phuong, ctng tan sé ¢6 phuong
trinh: X, =2sin(nt —<57/6) cm, X, = cos(xt + /6) cm. Phuong trinh dao dong tong hop

A x= \/gcos(nt +1,63) cm. B. x = cos(nt — 57/6) cm.
C. x = cos(nt — =/6) cm. D.x= \/gcos(nt —1,51)cm.
Hwéng déan

X, = 2sin (nt—S—TE = 2C0s 7tt—ﬂ cm
' 6 3

X, = cos(nt +%)(cm)

DPdi ham sin vé cos:
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A=Az +AZ+2AA,cOs(0,—¢;) = \/22 +17 + 2.2.1cos(%—%4”j =5 (cm)

Cach 1:

2sin —An +1.sint
A - A - - . —
tan ¢ = ,Sing, +A,sing, _ _2 6 :—8—5\/§:>(p:—1,51(rad)
AL COSP +A,COSP, 5™ g cos ™
3 6
= Chon D:
Cach 2:

X=X, +X, = 25in(nt—%j+cos[nt+gj

. 5n . b5n T . LT
x:25|nntcosE—ZCOSntsmE+005ntcos——smntsm—

X = cos it 2413 sinat = 23 =/5cos(nt—1,51)(cm)= Chop D.
2, 2
5 cos(~1,51) Bsin(-1,51)

Cach 3:

X=X, +X, :24—%+M%:£41,63

= x =+/5cos(nt+1,63)(cm)= Chon A.

Binh luén: Pap 4n dung 1a A! Vay cach 1 V@, cach 2 sai & dau ? Ta d& thiy véc to téng
A=A+ ATZ nam trong goc phan tu thir Ml vivay khong thé lay ¢ =—1,51rad
¢=-1,51(rad)
¢=n—-151~163(rad)
Ta phai chon nghiém 1,63(rad dé cho véc to tong “bi kep” boi hai véc to thanh phan. Qua do ta

thiy may tinh khong “dinh nhiAg biy” thong thudong giéng nhu con ngudi! Pay chinh 1a mot
trong nhirng loi thé cua’cach3.

Sai 1dm & chd, phuong trinh c6 hai nghidmitan ¢ = —8—53 =

Vi du 5: Cho hai.dao ddng diéu hoa cing phuwong cung tan sd, bién d6 lan luot 13 a va a\ﬁ va
pha ban daf twong ingla ¢, = 21/3,¢, = 1/ 6 . Pha ban dau ciia dao dong téng hop la:

A.a@l2 B. n/3 C.—nl2 D. 2n/3
Huong déan
Muon stt'dung may tinh ta chon a = 1 va thuc hién nhu sau :

X=X, +X :Mﬁ+\/§4£:241n:>x:2005 ot + = (cm)= ChonB
v 3 6 3 3

Dung may tinh Casio fx 570 — ES, bam nhu sau:

(Dé chon don vi goc 1a radian)
MODE][2] (Bé chon ché d¢ tinh toan véi s phiic)

S )] 5 NFSAR )] -
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(Man hinh méy tinh s& hién thi 14%+ \Eég
[shift][2[3]-]

Man hinh s& hién két qua: 24%71

Nghi 1a bién d6 A = 2a, va pha ban dau ¢ = % nén ta s€ chon B

Diing may tinh Casio fx 570MS bam nhuwr sau:
[shift|MODE|3]=| (Pé cai dat ban dau, don vi do goc 1a do).
MODE][2] (D4 cai dit tinh todn vé6i s6 phic)

[1[sHiFT] () 220]+] V" [8[sHIFT](9)]30]

Bam [SHIFT|[+]=] s& duoc A =2.

BAm [SHIFT =] s& duoc ¢ =60

Nghia 12 bién do A =2 cm va pha ban dau @ = 60° nén ta s& chomB’

Chu y : Néu hai dao dong thanh phan c6 cing bién do' thi'ta nén ding phwong phap luong
. - +
gidc: x =acos(ot+¢,)+acos(wt+@,)= 2acos%cos(mt+(pl—2(pzj

Vi du 6: Phuong trinh dao dong tong hop cua 2 dao'@ong thanh phan cing phwong cing tan s6: X,
= 4c0s(100t) (cm); X, = 4cos(100t + 7/2) (cm) la

A. X = 4cos(100t + m/4) (cm). B. x = 42 cos(100t + n/8) (cm)
C.x= 42 cos(100t + n/4) (cm). D. x = 4co0s(100t + 3x/4) (cm).
Huréng dan

X =X, + X, = 2.4008 = cog| 100t + = 1= 4/2 cos| 100t + * (cm)= Chon B.
v 4 4 4

Vi du 7: Bién do dao démg tong hopicua ba dao dong
X, = 42 cos4nt(cm)px/ =4eos (4t +0,757) (cm) va X, = 3cos(4nt+0,257)(cm) la

A. Tcm: B. 8\2cm. C.8cm.D. 7v/2cm
Hwéng déan

@achy1: Phuong phap cong cac ham luong giac

X=X, X, + ...

X =coswt(A, cosg, +A, COSQ, +...)—sinot (A sing, +A,sing, +...) X

X = cos4nt[4\/§coso+4c0537:+3cos§j—sin 4nt(4\/§sin 0+4sin%n+3sin gj

X = 3,542 cos5t— 3,542 sin5t :7005(4nt+%](cm):A:Y(cm): Chon A.

Cich 2: Phuong phap cong sé phuec:
X=X +X, +..=A Lo, + A, Lp, +...

X :4\/540+44374“+342=74%n:> Chon A
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Dung may tinh Casio fx 570 — ES, bAm nhu sau:
MODE]4] (P& chon don vi goc la radian)
MIDE[2] (Dé chon ché do tinh todn véi sé phiic)

a2[Shift] ) fShit )] [aShift] )| 7
(Man hinh may tinh s hién thi: 4y2.20+ 4437“ + 34%

[shift[2[3]=]

Man hinh s& hién két qua: 74%11

Nghia 12 bién do A =7 cm va pha ban ddu ¢ = % nén ta s€ chon A.

(Pha ban dau bang 0 thi chi can nhap a2 + 44377E + 34% van dugt két qua nhutrén).
Dung may tinh Casio fx 570— MS, b&dm nhu sau:

|SHIFT|[MODE|3]=] (Pé cai dit ban dau, dom vi do goeMaNdo).

(Dé cai dit tinh toan voi s6 phirc).

(4 [2]+] 4] sHIFT] () [135] +][3[SHIFT] ()] 45]

Bém [SHIFT [+]=] s& dwoc A=7

Bam [SHIFT][=] s& dugc ¢ = 45°

Nghia 14 bién d6 A = 7 cm va pha bah'dau ¢ =45° nén ta s& chon A.

Vi du 8: Mot vat thuc hién dong théi 3 daesdéng diéu hoa cing pha cung tin s6 ¢6 phwong trinh
lan luot 1 X, = 5c0s(2nt +¢ ) ot X, =h3cos(2nt — 1) cm ; X3 = 4cos(2xt — 57/6) cm, Vi 0 < ¢ <
/2 va tang = 4/3. Phuong trinh dao dong téng hop 1a

A. x =4[3cos(2nt Bz /6) cmi B. x =33 cos(2nt—27/3) cm.
C. x =4cos(2nt+5m/ 6) cm. D. x = 3cos(2xt — 57/6) cm.
Hwéng déan

54arctang+34—n+44—5—67c = 44%: Chon C.

. . 4 . . -5
[Shift]| () shift] tan|§4|Sh|ft||(;)| - nSTn
[shift]2][3]]

Man hinh s& hién két qua: 44211.

Vi du 9: Vit thuc hién déng thoi hai dao déng cing phuong cé phuong trinh X; = 8cos(20t — n/3)
cm va X, = 3c0s(20t + 7/3) cm (vai t do bang gidy). Tinh gia toc cuc dai, toe do cuc dai va van toc
cua vat khi nd vi tri cach vi tri thé ning cuc dai gan nhat 1a 2 cm.
Huwoéng ddn
Bién d6 dao dong téng hop:
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A= \/A2+A2+2AA cos(p, —@,) = \/64+9+283c052?_7(cm)

y . |8, =0’A=20°A=20%7=2800(cm/s’)
Gia toc cuc dai va toc do cuc dai:
Vi = @A =20.7 =140(cm/s)
Vi tri cach vi tri thé nang cuc dai gan nhat 1a 2 cm, tirc 14 vi tri ¢6 cach vi tri can bang:
X|=7—-2=5(cm).
Van téc tinh theo cong thuc: v = +oyA? —x? = +20y/72 —5° = +40/6 (cm/s) (cm/s).
Vi du 10: Mot vat ¢6 khéi lugng 0,5 kg thuc hién dong thoi ba dao dong diéu hoa cing thuwong,
cing tin sb 6 phuong trinh:  x, =2y3cos(10t+n/3)cm, X, = 4cos(10t +n/B)cm,

X, =8c0s(10t—n/2)cm (V6i t do bing s). Tinh co ning dao dong va do 6n giaytoc clia,vat & vi

tri cach vi tri thé ning cuc dai gan nhét 1a 2 cm.
Huwéng ddn
shift23= 1
Téng hop theo phuong phap cong s6 phuc: 2\/542 + 44% +84 —g = 6Z —gn
Bién do dao dong tong hop 14 6 cm nén co nang dao dongs
1 1

W = 5 mo’A® = > 0,5.102.0,062 = 0,09 (J)

Vi tri cach vi tri thé nang cuc dai gan nhat 1a 2 cm, tirc Iakvi tri 6 cach vi tri can bang:

IX| =6 — 2 = 4(cm).

Do lon gia toc cia vt tinh theo cong thirgs, [a] =@’ x| =10%.4 = 400(cm /s°)
Vi du 11: Mot vat tham gia ddng thoi,2 dao déng diéu hoa cing phwong cung tan sé va vudng
pha véi nhau. Néu chi tham gia dae déngithir nhat thi co nang dao dong 1a W,. Néu chi tham gia
dao dong thir hai thi co nang dao dong 1a WorNéu tham gia ¢ong thoi 2 dao dong thi co niang dao
dong la

AO5Wy+W,).  BYWghW,). C. (WZ+W2)™, D. 0,5(W2 +W?)**

Hwéng déan

Ca hai dao donguvuong phia nén bién do dao dong tong hop: A = JA? + A’
Cadiang dao dong: W = Emm PA? %mmzAf +%mm2A§ =W, +W, = Chon B

Vildu 12: Mot vat'nhé c6 chuyén dong 1a téng hop cua hai dao dong diu hoa cing phuwong. Hai
dao dong nay €6 phuong trinh 1a x, = A, coswt; x, = A, cos(ot+7/3) . Goi W 1a co nang cua Vat.

Khdi lwong cua vat bang

AN B w
ot JATAL o (AT+HA-AA,)
C. ZL. D. 2W
o’ (A} +A}) o (A} +AS+AA,)
Hwéng ddn

Bién d¢ dao dong tong hop: A = \/Af +AZ+2AA, cosg = A AT EAA,
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2W

o (A} +AT+AA, )

Vi du 13: Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuwong cing tan s c6 phuong

trinh X; = 2c0s(2nt + 7/2) (cm) va x, = 2sin(2at — 1/2) (cm). Tinh quang dudng di duoc tur thoi
diemt=4,25sdént=4,375s.

A. 10 cm. B.9cm. C.6cm. D.2cm.
Hwéng ddn

Co niing dao dong: W = %m(ozA2 =m= = Chon D.

Phuong trinh dao dong tong hop:
X = X; + X = 2cos(2nt + w/2) + 2sin(2nt — 7/2)

24%+24—nﬂ>2ﬁ4%ﬁ: X = Z\Ecos(ZntJr%n)(cm)

:>(I):27rt+3—Tc
4

18

A/ el
¢ )

D, :271.4,25+3—7t:4.27H-7H-E
4 4

AD = 27(4,375-4, 25):%:3: 2(cm)
Chu y:
1) Luc kéo vé cuc dai: F . =KkA=mo’A

2) Lyc dan hoi cuc dai: Fy,,, =K[AC +A]

Al = %
Trong d6 Al, 1a d6 bién sang cua 190 & vi trican bang: _
mgsino
Ay =——
k
Vi du 14: Con lic 16 xo gdm vatinho nahg 1 kg thuc hién ddng thoi hai dao dong didu hoa theo
phuong ngang, theo cac phudng,trinh: x; = 5cosnt (cm) va X, = 5sinat (cm) (Géc toa do tring voi
Vi tri can bé'mg, t do bﬁng gidy, léy = 10). Luc cyc dai ma 10 xo tac dung 1én vt la
A.50+/2 N. B.0/5 2/N. C.252 N. D. 0,25 V2 N.

Huong dan

X, = 5cos it

X, = 5sinat = 5COS[Tct —gj = A= \/Af +A2+2AA, cos(p, — ¢, ) = 0,0542 (cm)

k =m?=10(N/m)

= Fe =K(AL, +A) =10(0+0,005¢2) = 0,5V2(N) = Chon B
Vi du 15: Con lic 16 xo gom vat nho nang 1 kg thuc hién ddng thoi hai dao dong didu hoa theo
phuong thing dimg, theo cac phuong trinh : X, = 52 cos10t (cm) va X, = 52 sin10t (cm) (Gée

toa do tring voi Vi tri cdn bang, t do bang gidy va ly gia téc trong truong g = 10 m/s?). Luc cuc
dai ma 10 xo tac dung 1én vt 1a

A. 10N. B. 20 N. C.25N. D. 0,25 N.
Huwoéng ddn
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X, = 542 cos10t

X, =542 sin10t = 5y/2 cos (mt —g)

A
2
— mm? — , _Mg _ \
k=mo’ =100(N/m)= Al, = o =0,1(m)
_T
3

N {A — JAT+ AT +2AA, cos(, —,) =10(cm) = 0,1(m)

Foox = K(Al, +A)=100(0,1+0,1) = 20(N)
= Chon B.
;o = 5 o N <R 2 r A \ - [ - s 7 . S ~ r

Cha y: Gia su ¢ thoi diém nao do x = - va dang tang (giam) d¢ tinh gid tri'Xpva x; Va co
thé: Dung phuong phép vecto quay; Giai phuong trinh lugng gidc.
Vi du 16: Hai dao dong diéu hoa cung phuwong ciing tan sb c6 phuong trinh X;"=s6cos(10t + 7/6)
(cm) va X, = 6¢0s(10t + 5n/6) (cm). Tai thoi diém li do dao dong tong hop 1a 3 cm va dang tang thi
li @6 cua dao @ong thur hai 1a bao nhiéu?

A. 10cm. B. 9cm. C. 6cm. D. -3cm.

Huwoéng déan
Phuong trinh dao dong tong hop:
X=X, +X, = 6/ 46, —6," —6cos 10t+£)(cm)
36 6 2 2

: . 5
Vi X = 3 c¢m va dang tang nén pha dao dong-bang(o nira dudi vong tron 10t +g =10t = _?n

= X, =6C0S 10t+5—7t =6c0s —5—TE+5—7t =6(cm)
2 6 6 6

= Chon C.

Chu y:

1) Hai thoi diém cing phieach nhau mot khoang thoi gian kT
t,—t, =kt = Ap =k2n.= X, =X,

. : T
2) Hai thei diémynguge pha nhau cach nhau mot khoang (2k +1) 7
= Ap = (2k+1)n =X, =—X,,

. : T
3) Hai'thoi diém vudng pha nhau cdch nhau mt khoang (2k +1)Z

T b

t,—t = (2k+1)z = Ap= (2k+1)§ =A= jxfl +X¢
Vi du 17: Mat vat thuc hién ddng thoi 3 dao dong didu hoa cing pha cing tin sé c6 phuong trinh
lan luot 1a X, = Ajcos(2nt + 2r/3) (cm), X, = A,cos(2xt) (cm), X5 = Ascos(2xt — 2r/3) (cm). Tai thoi
diém t, cac gid tri li do xy(t;) = —10 cm, X, (t;) = 40 cm, X5 (t,)= —20 cm. Thoi diémt, = t, + T/4
cac gia tri i d6 xy(tp) = —10 \E cm, X, (t)= 0 cm, X3(t,) = 20 \E cm. Tim phuong trinh ctia dao
dong téng hop?

A. x = 30cos(2xt + 7/3) (cm). B. x = 20cos(2xnt — n/3) (cm).

C. x = 40cos(2nt + /3) (cm). D.x =202 cos(2nt — m/3) (cm).
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Huong dan
Hai thoi diém t, va t;, vuong pha nén bién d6 tinh theo cong thuc:
X +Xg A= Xy + Xy = 20(Cm); A, = X5 +X5, ) =40(cm)
A; = [Xq) X5, =40(cm)

Tong hop theo phuong phéap cong sé phic: X =X, +X, +X, = A Lo, + A, 20, + A, Lo,

2042—;+40+404—2—3n_204—§:>x ZOCOS(Znt—Ej(cm): Chon B.

Chu y: Néu bai toan cho biét trang thai ctia hai dao dong thanh phan ¢ cing mot thaidiém nao

d6, yéu cau tim trang thai cua dao dong téng hop thi c6 thé 1am thi hai cach (vong tron luong giac
va giai phuong trinh lugng giac).
Vi du 18: Hai dao dong didu hoa (1) va (2) cing phuong, cing tan s6 va cimg bién do 4 cm. Tai
mot thoi diém nao do, dao dong (1) ¢6 1i do 2+/3 cm, dang chuyén dong nguot ¢hiéu duong, con
dao ddng (2) ¢6 li do 2 cm theo chiéu duong. Luc d6, dao dong téng hgp cua hai dao dong trén c6
li d6 bao nhiéu va dang chuyén dong theo chiéu nao?

A. x =8 cm va chuyén dong nguoc chiéu duong.

B. x = 5,46 va chuyén dong nguoc chiéu duong

C. X = 5,46 cm va chuyén dong theo chiéu duong.

D. x = 8 cm va chuyén dong theo chiéu duong.

Huwéng/an
Ciach 1: Chon thoi diém khao sat 1a thoi diém hamdau t= 0 thi phuong trinh dao dong cua cac

X, = 4cos(wt+£j
6

X, = 4cos[mt —E)
3

Phuong trinh dao dong téng hgp (bang/phuong phap cong cac ham lwong giac):

chét diém lan luot 1a:

X=X +X, :4cos(mt+gj+4cos(mt—gJ

x = 2.4c0s = .cos| wth =
4 12

X 4«/§cos(mt —%)(cm)

Tai thei diém ban dau 1i d6 téng hop
X, = Xo, +Xgp = 24/3+2~5,46cm . Pha ban dau cua dao

dong tong hop —% thudc goc phan tu thir IV nén vat dang

chuyén dong theo chiéu duong => Chon B.

Cach 2:
Li d0 tdng hop x =X, +X, = 24/3+2 ~5,46 cm. Véc to tdng hop A = Ar +A: nim & goc phan
tu thir IV nén hinh chiéu chuyén dong theo chiéu dwong.
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Vi du 19: Hai dao dong diéu hoa cung
phuong cting tan s6 cing vi tri can bang, li do
X1 va X, phu thudc thoi gian theo do thi sau
day. Tong toc do co gia tri I6n nhét 1a

A. 2807 (cm/s).

B. 200w (cm/s)

C. 1407m (cm/s).

D. 160z (cm/s).

Hwéng ddn

Phuong trinh téng tdc do cua cac vat:

X, = Bcos(ZOnt —gj(cm)

X, =6c0s(20nt +1)(cm)

\Y
. Y SR 1
Phuong trinh van toc cua cac vat:

X, = —1605in(1ont—fj(cm/s)
2

V, =X, =—120sin 2007ty ) (em/s)

v, = X, =160mcos 20xt(cm/s)
V, = —X, =120msin 20zt (cm/s)

Phuong trinh tong téc do cla cac vat: |v| = vl |V;&k607 cos 20mt| +[120msin 20r|

< J(160r)’ +(120m)* \Jeos? 20mt + sin#20mt, = 2007 (cm/ )

DAu bang xay ra khi |tan 20nt| = g = Chon

Vi du 20: Mot chit diém thuc hién dong'thoi
hai dao dong diéu hoa cungfphuong cing chu
ki T ma d6 thi x; va xaephu thudcithoi gian
biéu dién trén hinh v& Biétwxy = v,T, toc do
cuc dai cua,chat diém 13/53 4 cm/S. Gia tri T
gan gi4 tri naonHat sau day?

A. 2/56's. B. 2,997.

Cr2y75s. D)2,64 s.

B

3,95 |-

X{(Cm
A )

Huwéng dén

Cach 1:
* Truong hop ndy vudng pha nén:

Ay = A +(27A) = AT+ 4

\Y

T
Vmax = mAth = oAv1+ 47'[32 = A= max = Vmax
oN1+4n2  2m\l+4n?
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| |_ . 2nA? 2n Vi T
’ \/AZ A2 CAIra i i dn
Xo|(1+4
:M(\/;Tc) ~2,99(s)=> Chon B.
Cach 2:

D& thay X, som pha hon x; 1a /2.
Chon lai méc thoi gian 13 lac t = 2,5 s thi:
X = Asinot Ay = A2 +(27A) = AT 4r

2n
X2:V1T=EACOS(Dt=27cACOS(Dt V. = oA, =oAL+’

53,4

J1+ 472

Tai thoi diém t=—t, thi x, =x, =-3,95cm
Asin(-ot, ) =2nAcos(-ot, ) =-3,95

Thay s6: 53,4 = 0AV1+41> = 0A =

tanot, =—2n
: A = = _3, 95 = N _3, 95 = 4(Cm)
sin(—ot,) sin(-arctan(-2n)+n)
T2 2 A an ~2,99(s)
o 534
= Chon B.
Vi du 21 : Cho ba dao dong diéu hoacung x(cm)
A

phuong ciing tan s6 ¢6 phuong trink’ [an uot
1a x; = 1,5acosot (cm); X, = Aycoset + 02)
(cm) va x3 = acos(ot + 1) (cm). Goi X, =X, +
Xp VA Xp3 = Xp + X3. Biét 46 thisu phll thuoc X1,
va Xp3 theo thoi gian nhu hinh ve. Finh A,.

A. A, =317 cm.

B. A, =6,15cm

C. A, =/4,87 em

D. A#/=8,25cm

X3 t()

12

Huwong dén
TUddthiyT/4=05s=T=2s=w=2n/T=mn(rad/s)

Tai thoi diém t = 0,5s dd thi X3, & Vi tri bién 4m di xudng va dd thi X3 & Vi tri bién 4m
Xy =8cos(n(t—0,5)+2?j 8003(nt+ J(cm)

X, = 4cos(m(t—0,5)+m) :4cos(nt+gj(cm)

=X, — Xy = Xp, — Xy =842—4Ag=4ﬁ:4ﬁ005nt(cm)
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Mt khac: X, —x, =1,5acos ot —acos(mt +1) = 2,5acosmt nén 2,5a = 44/3
A, =15a=243(cm)
A, =a=] 6\/§(cm)

Tuong ty: X,, = X, +X, =1,5ac0s ot +acos(wt +1) = 0,83 cos wt (cm)

:>a:1,6«/§(cm):>{

T Y
8/4—+4,—--0,8y3 I~e3
_ XXy =Xy 6 2 \/_:4 37

5

2 2

437

=>A, = c ~4,87(cm)= Chon C.

£0,965

=X,

Vi du 22: Hai con lic 16 xo gidng hét nhau. Kich thich cho hai con lic dao dong-diéu hda vi bién
do lan luot 12 3A va A dao dong cing pha. Chon géc thé ning tai vi tri cAnang ¢ua hai con lic.
Khi dong nang cua con lac thir nhat 13 0,72 J thi thé nang cua con l4c thir hai 1a 0,24\J. Hoi khi thé
nang cua con lic thir nhat 12 0,18 J thi dong ning cua con I4c thir hai 13 bao nhiéu?
A.0,32] B. 0,30J C.0,081J. D. 0,31
Huwoéng déan
*Tai moi thoi diém x, =3x, va v, =3v, Suyra W, = 9Wgwa W= 9W,,

* Khi We, = 0,72 J = W,, =W, /9=0,08] = W, = Wi+ W, =0,32(J) .
* Khi W, =0,09] = W,, =W, /9=0,01] = W= Wj—W; =0,31] = Chon B.

BAI TAP TU LUYEN

Bai 1 : Mot vat thyc hién dong Hai dao dong diéwhoa cung phuong, theo cac phuong trinh x; =
4sin(nt + o ) cm va x, = 4 «E cosnt cm. Néu bién do/dao dong tong hop dat gia tri nho nhat thi o c6
thé bang?

A. 1/2. B. n/4. C.xn D. 3n/2.
Bai 2: Mot vat thuc hién dong thi Habdaodong didu hoa cing phuong, theo cac phuong trinh x;
= 4sin(nt + o) cm va X, = 4,3 cosnt cm. Néu bién d6 dao dong tong hop dat gia tri 16n nhit thi o
¢6 thé bang

A. 1/2. B /4. C. D. 3n/2.
Bai 3: Phuong trinh dao/dong diéd'hoa mot vat co dang x = 6.sin5t + 8.cos5t (cm). Bién d6 dao
dong cua vatla

A. 5¢Cm: B.9cm. C.10cm. D. 11 cm.
Bai 4° Mot vat thueshién dong thoi 2 dao dong diéu hoa cung phuong, cing tin sé ¢6 phuong
trinh: x; =2sin(wt — n/3) cm, X, = cos(ot + /6) cm. Phuong trinh dao dong

A. x =2c0s(t — 1/3) cm. B. x = cos(ot — 51/6) cm.

C. x = co$(wt — /6) cm. D. x = 2cos(wt — @/6) cm.
Bai 5: Toa d6 ciia mot chat diém chuyén dong trén truc Ox phu thudc vao thoi gian theo phuong
trinh: x = Ajcosot + Agsinot trong d6 A, Ay, o 1 cic hang s6 da biét. Chit diém

A. dao dong diéu hoa vai tan s6 goc o, bién do A* = A> + A2 | pha ban dau ¢ (dang cos) véi
tang = _Al/Az.

B. dao dong diéu hoa véi tan s6 goc o, bién do A® = AZ + A2, pha ban dau ¢ (dang cos) véi
tane = —A4/A,.

C. khong dao dong diéu hoa, chi chuyén dong tuan hoan véi chu ky T = 2n/w.

D. dao dong diéu hoa nhung khong xac dinh duogc tan sb, bién do va pha ban dau.
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Bai 6: Cho hai dao dong diéu hoa cung phuong clng tan so, bién d bang nhau va pha ban dau lan
luot 13 1 = 1/6; ¢, = 51/6. Pha ban dau cia dao dong tong hop 1a:

A /2. B. /3. C.—n/2. D. 2n/3.
Bai 7: Cho hai dao déng diéu hoa cing phuong cung tan s8, bién do 1an luot 1a a~/3 va a va pha
ban dau twong g /2 va 7. Pha ban dau cua dao dong tong hop 1a

A. 51/6. B. —n/3. C. —m/6. D. 2a/3.
Bai 8: Mot chat diém thyc hién dong thoi hai dao dong diéu hoa. ciing phuong cing tan s6: X; =
5cos(ot + 5m/6) (cm) va x, = 10sinot (cm). Dao dong tong hop c6 dang: x = Acos(wt + ¢). Gia tri
cua ¢ la

A. w/3 rad. B. —2x/3 rad. C. —5m/6 rad D. m/6rad.
Bai 9: Hai dao dong co hoc diéu hoa ciing phwong, cung tan s6 goc ® = 50 rad/s, ¢d biémdo lan
luot 1a 100 mm va 173 mm, dao dong thir hai tré pha 7/2 so v6i dao dong thir nhat (eé,dang ham
cos). Xac dinh dao dong tong hop (xem pha dao dong thir nhat bang 0).

A. x =4cos(50t — m/2) cm. B. x = 5cos(50t — w/2)cm

C. x =20cos(50t — n/3) cm. D. x = 20cos(50t — 7/6) cm.
Bai 10: Hai dao dong diéu hoa cling phuong cling tan s6 c6 phuong teifih 1an luot 14 x; = Scos(2t —
/6) cm; X, = 5cos(2t — 1/2) cm. Dao d6ng téng hop cua hai dao dofig ndy c6 bién do

A.5cm. B. S«E cm. C. 10 cme D. 5\5 cm.
Bai 11: Hai dao dong diéu hoa ciing tan s6 va c6 do léch pha n/20bién @6.60a ching l1an luot 1a 3
cm, 4 cm. Bién do dao dong tong hop 1a :

A.5cm B.4m C.3¢em D.7cm
Bai 12: Hai dao dong diéu hoa cliing phuwong c6 bién'dd déu bang 4 cm nhung pha ban dau lan lugt
1a —n/6 va —m/2. Dao dong tong hop ciia hai dao’ddng nayeed bién do 1a

A. 4% cm. B. 4cm. C. 2\5 cm. D. Zﬁ cm.
Bai 13: Cho hai dao dong diéu hoa cudg phuong’co phuong trinh dao dong lan Iuot 1a x,= kNG
sin(Snt + /2) cm, x, = 943 sin(5nt Sat/2) ctheBién do dao dong tng hop ciia hai dao dong bing

A. 643 cm. B. J3tm. C.0cm. D.34/3 cm.
Bai 14: Mot vat chiu dong thoiHai tac nhan kich thich dao dong véi cac dao dong riéng phan ma
Hai tac dunu 4y gay ra dée.lap co phuong trinh 14 x; = 3cos(10nt — 1/6) cm va x, = Ssin( 10xt) cm.
Dao dong tong hop ma vt nay thuc hién 1a dao dong

A. diéu hoa véisbién do bang 4,36 cm. B. diéu hoa v6i bién d6 bang 7 cm.

C. diéu'hdawoi bién do bang 7,73 cm. D. khong diéu hoa.
Bai 15¢/Phuong ttinh dao dong tong hop cua 2 dao dong thanh phan cing phuong ciing tan sd: X,
= 4,605(20t — 7/6) (em); x, = 4.cos( ot + 7/2) (cm) la

A. X =4.e05(10t + 7/4) (cm). B.x=442 cos(10t + 7/8) (cm).

C.x=4+2 cos(10t + m/4) (cm). D. x = 4.cos(10t + n/6) (cm).
Bai 16: Mot vat thuc hién ddng thoi hai dao dong didu hoa cing phuong, cing tan sé ¢6 phuong
trinh: x; = /3 cos(wt — 1/2) cm, X, = cos(wt) cm. Phuong trinh dao dong tong hop 1a

A. x = 2cos(cot — m/3) cm. B. x = 2cos(ot + 2w/3)cm.

C. x =2cos(cot + 57/6) cm. D. x =2cos(ot — ®/6) cm.
Bai 17: Mot vat thuc hién dong thoi ba dao dong diéu hoa cing phuong, cing tan s co phuong
trinh: x; = 0,5\5 cos(mt) cm; x, = cos(ot + 1/2) cm; X3 = cos(wt + 57/6) cm. Bién d6 dao dong
tong hop:

A.15cm. B.2cm. C.1lcm. D.0,5cm.
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Bai 18: Mot vat thyc hién dong thoi ba dao dong di€u hoa clung phuong, cung tan s6 c6 phuong
trinh: x; = 1,5cos(wt) cm, x, = 0,5 \ﬁ cos(ot + 7/2) cm, X3 = \Ecos(u)t + 57/6) cm. Bién d6 dao
dong tong hop 1a:

A. 3 cm. B. («E/S)cm. C.72cm. D.2cm.
Bai 19: Mot vat thuc hién dong thoi ba dao dong diéu hoa cung phuong, cling tan s c¢6 phuong
trinh: x; =4 \Ecos(zt + 1/4) cm, x, = 4cos(2t — 7/2) cm, x3 = 5cos(2t + 7) cm. Bién d¢ dao dong
tong hop 1a

A. lcm. B. 2cm. C. 2 cm. D.22 cm.
Bai 20: Mot vat thuc hién dong thoi ba dao dong diéu hoa cing phwong, cing tan s co6 phwong
trinh: x4 = 4cos(2nt + 1/2) cm, X, = 3cos(2nt — 1) cm, X3 = 8cos(2nt — w/2) cm. Bién d6 dae dong
téng hop la

A. 5cm B. 2cm C. \E cm. D! 2\/7 cm.
Bai 21: Mot vat thuc hién dong thoi ba dao dong diéu hoa cing phuong, ¢ungian.sé co6 phuong
trinh: x; = 2 «E cos(2nt + 1/3) cm, X, = 4cos(2at + w/6) cm, x3 = 8cos(2at — w/2) cm. Bién do va
pha ban dau cua dao dong tong hop (dang cos) la:

A. 12 (cm) va /3. B. 16 (cm) va n/6.

C. 8 (cm) va —/6. D. 6 (cm) va —m/6¢
Bai 22: C6 bén dao dong diéu hoa cing phuong cing tan 88 c6 bién ddwa pha ban dau 1a A; = 8
cm; A, =6cm; Ag=4cm; Ay=2 cm va ¢; = 0; ¢ =@/2; 3= 1y ¢4 = 3n/2. Bién d¢ va pha ban
dau cua dao dong tong hop la:

A. 42 (cm) van/a. B. 44/2 (em) va 3m/4.

C. 43 (cm) va —n/4. D. 4 3\ (¢m) va —3m/4.
Bai 23: Mot vat tham gia dong thoi hai déo déng dicu hoa cing phuong co phuong trinh lan luot
1a x; = 4cos(0,1t — 1/6) (cm) va xp = 460s(0,1t — 1/2) (cm) (t do bang mili gidy). Toc do cuc dai
cua vat la

A. 243 cms. B. 0,443 cris/ C. 2/2 cmis. D. 43 mis.
Bai 24: Mot vat tham gia dofig.thdi hai dao dong diéu hoa cing phuong, c6 phuong trinh 1an luot
1a x,= 2.sin(10t — 7/3) (em); x, = cos(10t + n/6) (cm) (t do bang gidy). Xac dinh van tdc cuc dai
cua vat.

A. 5 (cmis). B/20 (cm). C.10+5 (cmis). D. 10 (cm/s).
Bai 25: Ghuyén dongeiia mot vat 1a tong hop cua hai dao dong didu hoa cung phuong, hai dao
dong ndy c6 phuong trinh 1an luot 13 x; = 3cos(30t + m/4) cm va X, = 4cos(30t + 37/4) cm (véi t do
bang gidy). Toc do eua vat khi qua vi tri can bang 1a

A.15mls. B. 0,3 mf/s. C. 0,3 cm/s. D. I,5cm/s.
Bai 26: Mot vat ddng thoi thuc hién hai dao dong diéu hoa cing phuong cing tan sé c¢6 phuong
trinh: x; = 4sin(8t + 1/6) cm; x, = 4cos(8t) cm (t do bang gidy). Tdc do cyc dai cua vat la

A. 323 (cmis) B. 32 (cm/s). C. 61,8 (cm/s). D. 16,6 (cm/s).
Bai 27: Mot vat thuc hién ddng thoi ba dao dong diéu hoa cung phuong, cung tan sb c6 phuong
trinh: x; = 1,5cos(5t) cm, x; = 0,53 cos(5t+ m/2) cm, x3 = V3 cos(5t + 51/6) cm (t do bang gidy).
Van tbc cuc dai cua vat

A. 5J2 cmis. B. (5\/§ /3) cm/s. C. 53 cms. D. 15 cm/s.
Bai 28: Mot vat déng thoi tham gia 3 dao dong cung phuong c6 phuong trinh dao dong: x; = Zxﬁ
cos(2t + m/3) cm, x, = 4cos(2t + 7/6) cm va x5 = 8cos (2t — 1/2 ) cm. Tdc do cuc dai cua vat 1a
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A. 12 cm/s. B. 12 m/s. C. 16 cm/s. D. 16 m/s.

Bai 29: Mot vat thuc hién dong thoi ba dao dong diéu hoa cing phwong, cing tan s co phuong
trinh: x; = 4«/5 cos(5t — w/4) cm; x, = 3¢0s(5t + 1/2) em ; X3 = 5cos(5t + @) cm. Téc do cuc dai cua
vat la

A. 10 (cmis). B.5/2 (cm/s). C.8+/2 (cmis) D. 8 (cm/s).

Bai 30: Mot vat thuc hién dong thoi ba dao dong diéu hoa cing phwong, cing tan s c6 phuong
trinh: x; = Zﬁ cos(2nt + /3) cm; X, = 4cos(2at + w/6) cm ; X3 = 8cos(2at — m/2) cm. Dao dong
t6ng hop x = Acos(wt + ¢). Toc dd cuc dai cia vat va ¢ 1a

A. 127 (c/s) va m/3. B. 167 (cm/s) va /6.

C. 16w (cm/s) va —n/6. D. 127 (cm/s) va —m/6.

Bai 31: Hai dao dong diéu hoa ciing phuong, cting tan s 10Hz c6 bién do lan lugtia 7 cniwa 8
cm. Do léch pha cia hai dao dong 1a /3 (rad). Van téc cia dao dao dong tong hop tainli-do x =
6,5cm la:

A =+ 13n\ﬁ cm/s. B.+ 657:\@ cm/s. C. 1307:\5 cm/s. D.+ 6,5n\/§ cm/s.
Bai 32: Vit thuc hién dong thoi hai dao dong cing phuong c¢6 phuong trinh x; = 8cos(20t — 1/3)
cm va x, = 3cos(20t + n/3) cm (véi t do bang gidy). Tinh tdc d6 clia vat khi no & vi tri cach vi tri
thé nang cuc dai gan nhit 1a 4 cm.

A. 20+/33 cmis. B. 5/3 cm/s. C. 140cm/s! D. 4010 cmis.
Bai 33: Mot vat dao dong diéu hoa xung quanh vi tri can bahg O,/doc theo truc Ox c6 1i do thoa
mén phuong trinh: x = 4cos(10t + 7/6) + 4cos(10t +#/2) em (t d0 bang gidy). Tinh téc do cua vat
khiné & vi tri ¢6 1i @6 6 cm.

A. 104/3cm/s B. 543 cmis C."20cm /s D. 204/3 cm/s
Bai 34: Mot vat dao dong diéu hoa xung gianh vi tri’can bang O, doc theo truc Ox c6 1i do thoa
man phuong trinh: x = (4/ \/g ).cos(2mti+\1/6) +(4/ \/5 ).cos(2mt + 7/2) (cm) (t do bang gidy). Téc
do cua vat khiné & vi tri i do x = yf8.(cm).

A. 12,6 cm/s. B. 13/6.cm/s; C. 14,6 cmfs. D. 15,6 cm/s.

Bai 35: Mot vat thuc hién déng thoi hai dao dong diéu, ciing phuong cing tan s6: X, = 3sin10t
(cm); X, = 4cos10t (cm) (v6i t do'Bang s). Gia toc cuc dai cua vat 1a:

A.3m/s B. 30 cm/§%. C.4m/s% D. 500 cm/s®.

Bai 36: (CD-2010) Chuyén déng cia mot vat 1a tong hop cua hai dao dong diéu hoa ciing phuong.
Hai dao dongmay cé phuong trinh 1an luot 14 x; = 3cos10t (cm) va x, = 4sin(10t + n/2) (cm). Gia
téc cua vateo délon cuerdai bang

AfDm/s’. B. 1 m/s’. C.0,7 m/s’. D. 5 m/s®,

Baf 37: M6t vat c6 khdi lwong 1 (kg) tham gia ddng thoi hai dao dong diéu hoa cing phuong,
cuing tan s6 g6e10 (rad/s) véi cac bién d6 3 (cm) va 4 (cm) va cac pha ban dau tuong ing /2 va .
Tinh co nang'dao dong.

A.0.15] B. 0,25 J. C. 125000 J. D. 0,125 J.

Bai 38: Dao dong cua mot chit diém c6 khdi lwong 200 g 1a tdng hop cua hai dao dong diéu hoa
cung phuong, co phuong trinh li d6 lan lugt 13 x; = 5cos10t va x, = 10c0s10t (X, va x, tinh bang
cm, t tinh bang s). Mdc thé nang ¢ vi tri can bang. Co nang ctia chat diém bang

A. 0,225 . B. 225 J. C.11251J. D. 0,11251.

Bai 39: Mot vat co khoi lugng 1 (kg) tham gia dong thoi ba dao dong diéu hoa cing phuong, cing
tan sb goc 100 (rad/s) véi cac bién do 1,5 cm; 0,5 J3 cm; /3 cm va céc pha ban dau twong tng 0;
m/2; 5n/6. Tinh co nang dao dong.

A.0,15. B. 2J. C. 15000 J. D.1,5J.
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Bai 40: Mot vat co khoi luong 1 (kg) tham gia dong thoi 2 dao dong di€u hoa cung phuong cung
tAn s goc 10 (rad/s). Bién do ciia 2 dao dong 1a A; = A, = /3 cm. Pha ban dAu cua 2 dao dong 1a
m/6 va 5m/6. Co nang dao dong cua vat la

A.0,03J B. 0,015 J. C. 150J. D. 0,02 J.
Bai 41: Mot vat c6 khoi luong 0,5 (kg) tham gia dong thoi hai dao dong diéu hoa cing phuong,
cuing tan s6 c6 phuong trinh: x; = 3cos(10t — 1/3) cm; X, = 3cos(10t + 7/6) cm (t do bang gidy). Co
nang dao dong cua vat la

A. 0,25 (J). B. 0,025 (J). C. 0,045 (J). D. 450 (J).
Bai 42: Chit diém co khdi lwong m; = 200 gam dao dong diéu hoa quanh vi tri cdn bang cua né
V6i phuong trinh dao dong x; = sin(5nt + ©/6) (cm) (t do bang gidy). Chat diém c6 khdidugng m, =
100 gam dao dong diéu hoa quanh vi tri cdn bang ciia n6 véi phuong trinh dao dongas = 5sin(7tt
m/6) (cm) (t do bang gidy). Ti s6 co ning trong qua trinh dao dong diéu hoa cuachatidiémm, so
véi chat diém m, bang

A. 2. B. 1/2. C. 1 D.1/5.
Bai 43: Vat ¢6 khdi lugng m = 100g thuc hién dao dong tong hop cua Hai dao dong diéu hoa cing
phuong, ciing tan s6, Véi cac phuong trinh 1 x; = 5cos(10t + m) (ci) va xp—= 10cos(10t — 1/3)
(cm). Gi4 tri cuc dai cua lyc tong hop tac dung 1én vat 1a:

A.50+3 N. B.5 3 N. C. 0,53uN. D.5N
Bai 44: Con lic 16 xo gdm vat nhé nang 1 kg thuc hiénsdong thoi haiddo dong diéu hoa theo
phuong ngang, theo cac phuong trinh: x; = 52 cos10(em) vax, = 52 sin 10t (cm) (Géc toa @6
triing vai Vi tri cdn bing, t do bing gidy va l4y gia to¢ trong truong g = 10 m/s?). Luc cuc dai ma 16
xo0 tac dung 1én vat 1a

A.10N. B. 20N. C. 25N. D. 0,25 N.
Bai 45: Hai dao dong diéu hoa cing phudhgycing/tdn s6 co phuong trinh x; = 6cos(10t + 7/6)
(cm) va X, = 6¢os(10t + 57/6) (cm). Taisthoi diémuli d6 dao dong tong hop 1a 3m va dang giam thi
li @6 cua dao dong thur hai 1a bao nhiét?

A.10cm. B.9cm. C. 6cm. D. -3cm.
Bai 46: Hai dao dong diéu hoa cung phitong cing tan s6 co phuong trinh x; = 6cos(10t + 7/3)
(cm) va X, = 8cos(10t — n/6)(em).. Tai thoi diém 1i d6 dao dong tong hop 1a 8 cm va dang giam thi
li @6 cua dao dong thur haigla bao nhi€u?

A. 10 cm. B.9cm. C. 8cm. D. 11cm.
Bai 47: Haisdao déng diéu hoa cing phuong cing tan s co phuong trinh X; = 6cos(10t + 7/3)
(cm) va xp= 8¢08(10t=1/6) (cm). Tai thoi diém 1i d6 dao dong tdng hop 13 5 cm va dang giam thi
1i d6 cila dao dongithir hai 1a bao nhiéu?

A. 7,36 cm. B.9cm. C.8cm. D. 11cm.
Bai'48: Mbtwat thyuc hién dong thoi 3 dao dong didu hoa cing pha cung tan s6 c6 phuong trinh 1an
luot 12 x; = Agcos(ot + 1/2) (cm), X, = Aycos(mt) (cm), x5 = Agcos(ot — 1/2) (cm). Tai thoi diém t,
cac gi tri li do X,(t;) = —10/3 cm, X,(ty) = 15 cm, Xs(t;) = 30+/3 cm. Thai didm t, cac gié tri li do
X1(ty) = —20 em, X, (t,) = 0 cm, X3(t,) = 60 cm. Bién do dao dong téng hop 1a

A.50cm. B. 60 cm. C.40cm. D.4073cm
Bai 49: Hai dao dong diéu hoa (1) va (2) ciing phuong, ciing tan sb va cting bién d6 4 cm. Tai mot
thoi diém nao do, dao déng (1) c61i d6 2 «E cm, dang chuyén déng nguoc chiéu duong, con dao
dong (2) di qua vi tri can bang theo chiéu duong. Luc do, dao dong tong hop cua hai dao dong trén
c6 i 46 bao nhiéu va dang chuyén dong theo chiéu nao?

A.x=8cmva chuyen dong nguoc chidu duong.

B. x = 0 va chuyén dong nguoc chiéu duong.
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C.x=4+3 cmva chuyén dong theo chiéu dwong.

D. X = 2+/3 cm va chuyén dong theo chiéu duong .
Bai 50: Hai dao dong diéu hoa (1) va (2) cung phuong, cing tan s6 va cung bién do 4 cm. Tai mot
thoi diém nao do, dao dong (1) co 1i do 2\/§ cm, dang chuyén dong theo chiéu duong, con dao
dong (2) di qua vi tri can béng theo chiéu am. Lic do, dao dong t6ng hop cua Hai dao dong trén c6
li d6 bao nhiéu va dang S:huyén dong theo ghiéu nao?

A.x=8cmva chuyén doéng nguqc‘chiéu duong.

B. x = 0 va chuyén dong nguoc chiéu duong

C.x =2+/3 cm va chuyén dong theo chiéu am.

D. X = 2+/3 cm va chuyén dong theo chiéu duong .
Bai 51: Mot vat thyc hién dong thoi hai dao dong diéu hoa cing phuong, cting tén séled phuong
trinh: x; =4 \ﬁ cos10mnt cm; x, = 4sinl0xnt cm. Chon phuong an SAI.

A. khi x; =—4 /3 cm thi x, =0, B. khi X, = 4 cm thi x; = 4/3'em.

C. khi x; = 4+/3 cm thi x, = 0. D. khi x, = 0 cogthi x, =+4 cm.
Bai 52: Mot vat thuc hién ddng thoi 2 dao dong didu hoa cing x(cm)

phuong, li d§ X; va x, phu thugc thoi gian nhu hinh vé._ P
Phuong trinh dao dong tong hop 1a 1 5
A. x =2cos(ot + 27/3) cm. 0 \ /o g
B. x =2cos(wt — m/3) cm. o V X
C. x =2cos(ot + 57/6) cm. _f \/ \v
D. x =2cos(ot — 7/6) cm. 010 015

Bai 53: Cho ba dao dong diéu hoa cling phiteng cimg tan so
¢6 phuong trinh lan lugt 1a x; = 2acosoty(cm); Xa'=A cos(wt +
@) (cm) va x3 = acos(wt + 1) (cm). GOl Xip = X; + Xp va Xp3 =
Xp + X3. Biét dd thi su phu thudc X;5 v x,3

A. 9o =2n/3. B. ¢,/=.57/6.

C. ¢, =m/6. D<o, ='w/3

Bai 54. Ba chét diéni cung dao dong diéu h(:)a doc thgo truc v(m/s)
Ox xung quanh Vigtri canibang O, cung tan so (cac chat diem Al
khong va chamynhautrong qua trinh dao dgng). Do thi van toc 4 T [ /\
cua vap/toc cua ehit diém phu thudc thoi gian biéu dién nhu /

hinh#&8)Tdng 1i ddGua cac chat diém & cing mot thoi diém co 0 // \ \Y / / \ >

gid'tri 16N hhat bang BRI S)
A. 2.5/m (em). B. 28/m (cm). g
C. 2,8/m (cm). D. 25/x (cm). ‘

Bai 55: Mot chét diém tham gia dong thoi Hai dao dong diéu hoa cling phuong ciing tan s6, do thi
phu thuéc li do X; va x, vao thoi gian biéu dién nhu trén hinh vé.
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Phuong trinh dao déng tong hop ctia 2 dao dong 1a x(cm)
A. x = 8cos(10mt + /4) (cm). 4
B. x =8+/2 cos(10xt + 7/3) (cm).
C. x =8cos(10xt + 7/6) (cm).

D.x=8 \Ecos(Snt + 71/6) (cm).

Bai 56: Mot chéat diém tham gia dong thoi hai dao dong diéu
hoa cung phuong cung tin s, do thi phu thuge 1i do x; va x,
vao thoi gian biéu dién nhu trén hinh v&. Phuong trinh dao
dong cia x = 3x; + 2x; 1a

A. x=16cos(10xt + 0,19) (cm).

B.x = 85 cos(10mt + /3) (cm).

C. x =8cos(5nt + 1/6) (cm).

D. X = 87 cos(10xt + 0,19) (cm)

1.D 2.A 3.C 4.B 5B 6.A 7.D 8.B 9.C 10.B

11.A 12.A 13.A 14.B 15.D 16.A 1ZA 18(A 19.A 20.A

21.D 22.A 23.D 24.D 25.A 26.A 27.C 28.A 29.B 30.D

31.C 32.D 33.D 34.A 35.D 36.A 37.D 38.A 39.D 40.B

41.C 42.A 43.C 44.A 45.D 46,C 47K 48.A 49.D 50.C

51.B 52.A 53.D 54.C 55.C 56.D

Dang 2. BAI TOAN NGUQC VA “BIEN. TUOGNG” TRONG TONG HQP DAO PONG
PIEU HOA
1. Bai toan ngwoc trong tong hop.dao dong diéu hoa

N@i dung bai toan: Cho biét caeydai luging trong dao dong téng hop, yéu cdu tim mot sé dai
lwong trong cac phuong trinh dad'dong thanh phan.

Phwong phap giai:

Tir cong thicc: {x = Xt X, = X5 = X=X, = ALo-A, Lo,

X DXL XA Xy Xy = X=X, =X, =ALo—-A Ly, - A, Ly,

Vidu 1: (PH-2010),Dacxdong tong hop cia hai dao dong diéu hoa cing phuong ciing tan s6 co
phuong4finh 110d6 x =M8cos(nt — 57/6) cm. Biét dao dong thir nhat co phuong trinh 1i d6 X, =
5cos(at+ m/6) (cm)aDao dong thar hai ¢6 phuong trinh 1i d6 1a

A. X;=8cos(nt + 1/6) (cm). B. X, = 2cos(nt + nn/6) (cm),

C. X, = 2cos(nt — 57/6) (cm). D. X, = 8cos(nt — 57/6) (cm).

Hwéng déan

Tir cong thirc: X =X, +X, = X, =X—X, :34—%—54%:84‘—2“: Chon D.

Dung may tinh Casio fx 570 — ES, bam nhu sau:

MODE|4] (Bé chon don vi goc 14 radian)
MODE]2] (D& chon ché d¢ tinh toan véi s phirc)

3shift[ ()] —E’—(;“E5E (Néu man hinh méy tinh s& hién thi 34—%“ —54%

6
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Shift[213[=] 8- 2n

Nghia 13 bién d6 A, = 8 cm va pha ban dau 0, = —% nén ta s€ chon D.
Vidu 2 : Ba dao dong diéu hoa cling phuong: X, = 10cos(10t + ©/2) (cm), X, = 12cos(10t + 7/6)
(cm) va X3 = Azcos(10t + ¢3) (cm). Biét dao dong tong hop cta ba dao dong trén co phuong trinh
1a Xx=6+/3c0s10t (cm). Gié tri Ag va @3 lan luot 1a

A. 16 cm va @3 = —n/2. B. 15 cm va @3 = —m/2.
C. 10 cm va @3 = —m/3. D. 18 cm va @3 = n/2.
Hwéng ddn

X=X +X, +X3 = X3 = X=X, =X, :6%—104%—124%:164—%: Chon A

Dung méy tinh Casio fx 570 — ES, bAm nhu sau:

MODE (Dé chon don vi goc 1a radian)
MODE][2] (Dé chon ché dé tinh toan v&i sé phiic)

6J§E|102E|12g
(Man hinh may tinh hién thi 64/3 —104% —124%)

[shift]2[3]=]

Man hinh s& hién két qua: 164—%75

3 1
Nghia la bién d6 A; = 16 cm va pha ban'dau ¢, = —En nén ta s€ chon A.

Chu y: Dé tinh bién d6 thanh phan ta'dhra vao hé thuc:

Vi = OA
A? = A + A%+ 2A0A,C0S (9, — P, ) 18 = A
W =0,5mn’A’

Vi du 3: AMotvat thuehién dong thoi 2 dao dong diéu hoa cliing phuong, ciing tan s ¢6 dang x; =
4cos(d0t — 1/3) cmia X, = A,cos(10t + ) cm. Biét ring van toc cuc dai cua vat bing 0,24/7 mis.
Xac dinh'bién do As.

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

Hwéng déan

Bién d6 dao dong tong hop: A = V% _ % =247 (cm)

Mt khac: A® = A? + A +2AA, cos(@, —¢,)

=4,7=16+A;-4A, = A, =6(cm) Chon C.
Vi du 4: Mot vat c6 khdi lugng 0,2 (kg) tham gia dong thoi hai dao dong diéu hoa cing phuong,
cung tan s6 va co dang nhu sau: x; = 6¢os(15t + n/3) (cm); x, = a.cos(15t + ) (cm), véi t do bang

giay. Biét co ning dao dong cua vat 1a 0,06075 (J). Tinh a.
A.3cm. B.1lcm. C.4cm. D.6cm.
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Huong dan

Bién d¢ dugc tinh tir cong thirc:

2
wo A !2—W23A= fzvvz =0,033(m) =33 (cm)
2 mo mow

Mit khic: A? = A2 + A% +2A,A, cos(¢, —¢,)

—0.3=36+a%+ 2.6.a.cos(n—g) =a=3(cm)= Chon A.

Vidu5: Mot con lic 10 xo tham gia ddng thoi hai dao dong cing phuong, cung tin sé goc 542
(rad/s), co @6 léch pha bang 27/3 va bién do lan lugt 1 A; = 4 cm va A,. Biét 6 lonvan, téc cia
vt tai thoi diém dong nang cua vat bang 2 lan thé nang 1a 20 cn/s. Bién do A, bang

A. 4cm. B. 6 cm. C. 243 cm D. 2 cm!
Hwéng ddn

w=1w
*Khi W, =2W, =

W, :gw:v:\E@Azzo:\E.sﬁA:A=2ﬁ(cm)

Mit khac A? = A? + AZ +2A/A, cos(p, —¢,)
=43=4+A%+24A, cosz—:;T = A, =2(cm)= ChonD.

Chi y: Khi lién quan dén do léch pha (¢, %9,)
hoac (¢—o,) hodc (¢—@,) dua vao héghire,véc/to:
A=A +A;
Ai=A-A; vabinh phuong hai vé

Ar=A-A

Vi du 6:/Mot vat thuc hién dong thoi hai dao dong cung phuong, cing tan sé 4Hz va cung cung

bién d6:2 cm. Khilgua Vi tri dong ning cua vat bang 3 1an thé ning vat dat tbc do 24n (cm/s). Do
léch pha giita hai dao dong thanh phan bing

A. /6. B. /2. C. /3.
Huwong dén

D. 2x/3.

w, = tw
4

3

W, =ZW:v:\EmA:>24n=\E.8nA:A:2ﬁ(cm)

Mt khac: A2 = A? + A2 +2A/A, cos(¢, —@,)

Khi W, = 3W, =

—12=22+22+2.2.2.C08A@p = AQ = g — Chon C.
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Vidu 7: Chuyén dong ctia mot vat 1a tong hgp cuia hai dao dong diéu hoa cing phuong, cung tan
s6. Bién d¢ cua dao dong thi nhét 1a 44/3 cm va bién do dao dong tong hop bing 4 cm. Dao dong
t6ng hop tré pha n/3 so véi dao dong thir hai. Bién do cua dao dong thir hai 1a

A. 4cm B. 8cm. C. 103 cm. D. 102 cm.
Huwoéng dédn
A=Ai+A: = A =A-A; =AY = A’ + AL -2AA, cos(p—,)
A, =8(cm) = Chon B.

—16.3=16+A2 —2.4A,.c05 = =
3 |A,=-4(cm)
Vi du 8: Mot chéat diém tham gia dong thoi hai dao dong didu hoa trén cing mot trugyOx co
phuong trinh: X; = 4cos(ot + 7/3) cm, X, = A,cos(ot + @,) cm. Phuong trinh dao d6ngytong hop x
= 2cos(ot + @) cm. Biét ¢ — ¢, = n/2. Cap gié tri nao cua A, va ¢ sau ddy la dung?
A.3/3cmva 0. B. 2/3 cm va /4. C.3/3 cm va /2. .. 2+/3 cm va 0.
Huwoéng déan

A=A+A: = Al =A-A;, = A? =A*+A;-2AA, cos(p—p, )
A=A +A, = A, =A-A = AZ=A"+A? -2AA, cds(px o, )

16=4+A2-24A, cosg =>A, = 2\/§(Cm)
=
12=4+16—2.2.4cos[(p—gj

:COS(Q—%)=%:@=0:> ChonD

Vi du 9: Hai dao dong cting phuong lan Iwgt'co phuong trinh X, = A;cos(nt — m/2) (cm) va X, =
6cos(nt + @) (cm). Dao dong tong hop euad hai dao dong nay c6 phwong trinh X = Acos(wt — /6)
(cm). A co thé bang
A.9cm. B.6cm. C.12cm. D. 18 cm.
Huoéng ddn
Vi chua biét pha ban/dau Cua X, nén tir A=A +A; taviét lai A2 =A—A: rdi binh phuong
v6 hudng.tai Vé:

AL A 4 A —2AAlcos(—g+g):>Af ~AA, +(A?-36)=0

Vi can tim.diu kién cia A nén ta xem phuong trinh trén 1a phuong trinh bac 1 déi véi an A,.
Diéu kién déphuong nay nay c6 nghiém la:
A=A’-4(A*-36)>0=0<A<43~6,9(cm)=> Chon B

Ch y: Néu hai dao dong cung bién d¢ thi phuong trinh dao dong tong hop:

- +
X=X, +X, =acos(ot+q,)+acos(ot+¢,)= 2acos(%}cos(mt+%j
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Néu cho biét phuong trinh dao dong tong hop: x = Acos(wt+¢) thi ta déi chiéu suy ra

2 T {cpl =?
PP _ o 9, =7
5 7
Vi du 10: Mot vat tham gia ddng thoi hai dao dong didu hoa cling phuong: x; = 2cos(4t + ;)
(cm); X, = 2cos(4t + @,) (cm) Véi 0 < ¢, — ¢; < 7. Biét phuong trinh dao dong tong hop x =
2cos(4t + m/6) (cm). Hay xac dinh o
A. /6. B. —n/6. C. /2. D. 0.
Huwoéng dédn

- +
X=X, +X, = 4cos%cos(4t+%]

P, + 9

Pt T

Lo L2 . T 02?1 1 2 - 6
Doi chiéu voi x =2cos| 4t+— | —2—2

6 ¢, — (P :E

2 3

:>(p=—g:> Chon B.

Vi du 11: Mot vat tham gia ddng thoi ba dao dong dié hod’cing phuong: X; = 2cosmt (cm),
0<q,, 9, <. Dao dong tong hop cia X; va X, c6 bién do Ja 2 cm. Dao dong tong hop cua x; va

X3 €0 bién do Zﬁcm cm. Do léch pha gitra hai dagdong X, va Xz la

A. 57/6. B. n/3. C. /2. D. 2x/3.
Huwong ddn
X, =X +X, = 2.2.c0s %2 cos| Aty P2 125 cos P2 = 1 =0, = 2n
2 2 2 2 3
S |

1

X3 =X, + X5 :(2.2.cos%j.cos(4t+%j:> cos% :g = @, :g
L £ 1

2B
= @5 —0, =2—;—§=g:> Chon B.

Chi ¥z, Khi chobiét A, g1, ¢, tim diéu kién dé Aqma h03c Ajma ta viét lai:
A?=(A,—xA,) +yA? = A, =max
2 2 2 0
A’ =A7+ A +2AA, cos(¢, —9,) = , , ,
A®=(A,—xA,) +YyA; = A, = max
0
Vi du 12 : Hai dao dong diéu hoa cing phuong, ctng tin s6 c6 phwong trinh x; = A;cos(wt — 1/6)
(cm) va X, = Agcos(mt + 7/2) (cm) (t do bang gidy). Dao dong tong hop cé phwong trinh x = NG
cos(mt + @) (cm). Trong sb cac gi tri hop 1y cua A; va A, tim gia tri cua A, va ¢ dé A, co gia tri
cuc dai.

A A, = J3em,p=n/3. B.A;=1cm, ¢ = /3.
C.A;=1lcm, ¢ =7/3. D.A = \/§cm, ¢ = n/6.
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Huong dan
2 _p2 A2 2 A2 AY | 3A;
A?=A+A+2AA,cos(9, -0, ) = 3=A] +A;-AA, =| A -2 | +—2%
2) A,
0 max
A, =2(cm)
A = A, =1(cm
aBg oA

Phuong phép cong sé phic: X =X, +X, = A Lo, +A, 2@,
14—%+24§ :ﬁz%n: Chon B

Dung méy tinh Casio fx 570 — ES, bim nhu sau:

MODE (Dé chon don vi goc 1a radian)
MODE][2] (D& chon ché dé tinh toan véi sé phiic)

1[shift] ()] —gzg (Man hinh may tinh s& hién thf 1.” —g+ 24%
ShifT

o 1
Man hinh s& hién két qua: \/54571

Nghia la bién d6 A= J3 emva pha ban daulp = g nén ta s€ chon B.
Cich 2: Ta coi phuong trinh bac 2 doiwéi Ay

A?=AZ+AL+2AA, cos(p, —¢,)

A -AA, +(A;-3)=0

Dé phuong trinh ¢6 nghigf thi\A = AJ —4(A§ —3) >0=A, <2(cm)
=A

Vi du 13: Mot chat diém thue'hién’dong thoi hai dao dong diéu hoa cung phuong X, = acos(ot +
1/3) (cm) vaX, =/BE0s(wt=m/2) (cm) (t do bang gidy). Biét phuong trinh dao dong téng hop 1a x
= 8cos(wf* ¢)(em). Bién-dd dao dong b co gia trj cuc dai khi ¢ bang

=2(cm)=>A, =1(cm)= tan¢

2max

Ad=a/3. B. —n/6. C. n/6. D. 5n/6.
Huong déan
Cach 1:
2
2
A=A + A2 +2AA, cos(o, —¢,) =8 =a® +b* —/3ab :%+ @—a}
b, =16cm As As . —
J3b —a=8J3m= tang=2 2 %N, 2 6
N _a=o0 A cosp, +A,cosp, 3 0 51
2 R
L 6
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Cich 2: Ap dung dinh 1y ham s sin ta co:

Sin[n+(p)
8 _ b —b=8 3

sin~ sin| =+ sin~
6 37 ? 6

b dat cuc dai khi Sin(g—i-(pj =1= | =g iy dau trir.

Vi du 14: Hai dao dong cung phuong lan lugt ¢ phuong trinh x; = Ajcos(7at — 1/6) (cm) va x, =
8cos(nt + 7/2) (cm). Dao d6ng tong hop cua hai dao dong nay c6 phwong trinh x = Acos(t + ¢)
(cm). Thay ddi A, cho dén khi bién do A dat gia tri cuc tiéu thi ¢ bang
A. —/6. B. w/6. C. /3. D. 0.
Hwéng ddn
Cach 1:

AL = A7 +AL+2AA, C0S(0, —9;) = Af +8° —8A, = (A, —4)’ +48= Az 4(cm)
min |—.|0

Phuong phéap cong sb phic: x =X, +X, = A 2o, +A,Z¢,
44—%+84§ = 4\/5;4:—];75 = Chon C,

Vi du 15: (THPTQG — 2017) Cho D;, D, va D lafba dao dong didu hoa ciing phuong cung tan
s6. Dao dong téng hop cua Dy va D, c6 phuong,trinhixe~= kNE] cos(ot + ®/2) (cm). Dao dong

téng hop ciia D, va D3 co phuong trinh X,3 = 3c0S@t (em). Dao dong Dy nguoc pha véi dao dong
Ds. Bién do cua dao dong D, c6 gia tri nhefnhatia

A. 2,6 cm. B. 2,7 cm. C.3,6cm. D. 3,7 cm.
Huwéng dan
* Puong cao cia tam giac vuéng OA,A23:
bc 333 |\ 2.6(cm)

NS \/(3\/5):32

* Bién dg cua D, c6 gia toi nho Ahat A;min=h=2,6 cm
=> Chon A

Vi du 16: Cho hai dao dong diéu hoa ciing phuong véi cac phuong trinh 1an luot 1a x; = A;cos(wt
+7/9) (cm) va X, = A,cos(ot — ) (cm). Dao dong tdng hop cua hai dao dong nay c6 phwong trinh
1a x = 15cos(ot + m) (cm). Gid tri cuc dai cua (A, + A,) gan gia tri nao nhit sau day?

A. 25cm. B. 20 cm. C. 40 cm. D. 35cm.
Huwoéng ddn
Ap dung dinh Iy ham sé sin:
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A A A A+A
sin70° sina.  sinp  sina+sinp
A +A,
ZsinOL—Jchosoc—_l3

2 2

= A +A, = A o.Zsin(HBcosOL_B
sin70 2 2

0 _ 0 _
=A+A, = _1500 .Zsin180 5 70 cosazﬁ
sin

=A +A, = 26,15005%_[3 =max = 26,15(cm)=> Chon A

2. “Bién twéng” trong tong hop dao dong diéu hoa

Xl
O/\V‘\M/N_»

V& mit toan hoc, thuc chét cua tdng hop cac dao dong didu hoa 1a cong cac ham sin, ham cos
(cong cac véc to hay cong cac sb phic).
Vi —sin(ot+¢)=sin(ot+¢+@) va —cos(wt+g)=cas(wt+@+m) nén trir cic ham sin, cos
¢6 thé xem nhu d6 1a bién tuéng cua tong hop dao d@ong.
Gi sir hai chit diém M, N dao dong diéd hda cung/mét truc Ox cung vi tri can bang O va cing
s s . X, =/Acos(ot+ o
tan so voi phuong trinh lan luot: ' < ( 1)
Xy= A, cos(ot+¢,)
, S X=X, ¥X, = A, cos(wt+¢, )+ A, cos(ot + ¢
Téng dai s6: OM +ON _id: 1 ¥, = A, cos( 1)+ Aq cos( :)
X=A Lo, +A, Lo, =ALp= |X|max =A
AX =X, =X, = A, cos(ot+,)— A, cos(wt+¢,)
AX=A,ZLo,-A Lo, =bLo=|Ax| =b
Vi du ¥ Hai diém M v N cing dao dong didu hoa trén mét truc x quanh diém O véi cing tin sé
g0c/. Bién d6 cua M 1a A\ﬁ, cta N la A. Dao dong cua M cham pha hon mét goc /2 so véi dao
dong cuia N Nhan xét nao sau day la dung:
A. b6 daj dai s6 MN bién d6i diéu hoa véi tin sb goc o, bién do 2A va vudng pha vé6i dao
dong cua M.
B. Khoang cach MN bién dbi diéu hoa véi tin sé goc 20, bién do A3
C. Khoang cach MN bién d6i diéu hoa véi tin sé goc o, bién do 2A va léch pha 5n/6 véi dao
dong cua M.

Khoang cach dai s6 MN ; {

D. Do dai dai s6 MN bién déi didu hoa véi tin sé goc 20, bién do A\/g va vubéng pha véi dao
dong cua N.
Huong déan

379



Fanpage: Vat 1y Thay Truong — DD: 0978.013.019

X, = Acos[mt +Ej
2

Ta co: :W=xz—xl=Acos(mt+gj—A\/§cosm

X, = A\/:’: cos ot

Pé dung méy tinh cam tay chon A = 1: 14%—% = 24%: = Chon C.
Duing may tinh Casio fx 570 — ES, bam nhu sau:

MODE (Dé chon don vi goc 14 radian)

MODE]2] (D& chon ché d¢ tinh toan véi s phirc)

(Man hinh mdy tinh s& hién thi 14% -B)
[shift][2]3]]

Man hinh s& hién két qua: 24271

. . 5
Nghia 1a bién d§ 2A va pha ban dau Fn nén ta s€ chon C.
Vi du 2: Hai chit diém M, N dao dong diéu hoa trén trye! Ox, quanh diém O, cing bién do A,
cung tan s, léch pha goc ¢. Khoang cach MN
A. bing 2Acos ¢ . B. giam/dan t2 Avé 0.
C. tang dan tir 0 dén gia tri 2A. D. bién thién tuain hoan theo thai gian.
Huwéng, dan
X, = Acos(ot+
Tacod: { ° ( (p)
X, = Acos wt

V6i bai toan nay thi khong thé dung may tinh dugc nén ta ding phwong phap trir cac ham
luong giac:

MN =X, —X, = Acos(dt +HP)=Acos ot = —2Asin§sin[wt+g) = Chon D.

Binh luin: Khoang cach/MN cuc tiéu bang 0 khi sin(mt+gj =0 va cyc dai bang 2Asing

khi sin(mt+g) =1 fén 0<MN <

2Asin9
2

Vi du 3: Hai chét diém dao dong diéu hoa trén cung mot truc toa do Ox, coi trong qua trinh dao
dong hai chat diém khong va cham vao nhau. Biét phuong trinh dao dong cua hai chat diém lan

luot 1a: X; = 4cos(4t + w/3) cm va X, = 4 \/ECOS(4t + 7/12) cm. Trong qua trinh dao dong khoang
cach 16n nhét giira hai vat 1a

A. 4cm B. 4(\/5—1) cm. C.4 (\/§+1) cm. D. 6cm.

Huwoéng ddn

380



Fanpage: Vat 1y Thay Truong — DD: 0978.013.019

AX =X, — X, =4\/§cos[4t+%j—4cos(4t+ﬁj

= Chon A.
AX = 4\/545—442 = 44%c = |Ax| _ =4(cm)

Chu y: D¢ tim cac thoi diém cach nhau mét khoang b thi hodc giai phuong trinh |AX|=b

hodc ding vong tron luong giac dé tim bon thoi diém dau tién ty, ty, ts, t,. Cac thoi diém khac xéac
dinh nhu sau:

dul=t=nT+t,

n_solan du2=t=nT+t,
4 |du3=t=nT+t,
dud=t=nT+t,

Vi du 4: Hai chat diém M va N dao dong diéu hoa trén ciing mot truc toa’dd"@x.(O 1a vi tri can
bang cta chung), coi trong quéa trinh dao dong hai chat diém khong va cham vao nhau. Biét
phuong trinh dao dong cua chung 1an lugt 1a: X, = 10cos(4nt + n/3)'em va X5 = 1072 cos(4nt +
7/12) cm. Hai chat diém cach nhau 5 cm & thoi diém ddu tién va thi diémdan thir 2014 ké tir luc t
=0 lan luot 1a

A. 11/24 s va2015/8 s. B. 3/8 s va 6041/24 s.
C. 1/8 s va 6041/24 s. D. 5/24 s va 2015/8 s.
Huwoéng/dan

T =2r0=0,5(s); AX = X, =X, =10«/§cos[4nt+%}—10005(4nt +gj(cm)

— AX :10@4%—104% :104—% — AX =10cos(4nt—gj(cm)

Hai diém cach nhau Scm thi JAX|i= 5(cm). Dé tim céc thoi diém |[Ax|=5(cm) ta ding vong
tron lugng giac. Thoi diém 1an 1, 1an 2, 130 3 va 1an 4 lan luot 1a:

T T 1 2
1258 5 3
T TS

12 60,6/ 24

T T T, T 5 3 —
ot Tt e ==(9)

12,6 6 6 6 8 v

TSR T T T T 11
T AR

Ta xét: &:A =503 du2 = t=503T+t, = 503.0,5+% = %(s) = Chon C.
Vidu 5: Bacon lic 16 xo 1, 2, 3 dat thang dimg cach déu nhau theo thir tw 1, 2, 3. Vj tri cin biang
cua ba vat dao dong cing nam trén mot duong thang. Chon truc Ox c6 phuong thang dimg, goc
toa do & Vi tri can bang thi phuong trinh dao dong lan lugt 1a x; = Ascos(20t + @) (cm), X, =
5c0s(20t + 7/6) (cm) va x3 = 104/3 c0s(20t — 1/3) (cm). Dé ba vat dao déng cua ba con lic luon
nam trén mot duong thang thi
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A. A; =20 cm va @1 = 7/2 rad. B. A; =20 cm va ¢, = n/4 rad.
C.A; = 203 cm va ¢, = /4 rad. D. A; = 204/3 cm va ¢, = /2 rad,
Huwoéng dédn
Vi vét (2) cach déu vat (1) va (3) (x, 1a dudng trung binh cta
hinh thang) nén ta co:

X, +X
X, =—"1—2=x =2X,—X,
2

=X, =10cos(20t +§j—10¢§ cos(ZOt —gj

Chuyén sang dang phc:

i -n i
10£—--10y3—=20Z£—
6 V3 3 2

=X, = 20cos(20t +gj(cm) = Chon A.

Dung méy tinh Casio fx 570 — ES, bAm nhu sau: v

1ofshift| O] ¢ [hovafshit]O)]-2
[shift]2[3]=]
Hién két qua: 204% = Chon A.

Binh luin: Bai toan nay ciing 1a mot.Kicu biéntirong cua tong hop dao dong. Khi cho hai trong
3 dao dong X1, X, va x3 tim dugc dao dongeon lai.
3. Hai chét diém dao dong diduhoartrén 2 dwong thing song song hodc trong hai mit phing
song song c6 cung vi tri cin bang la ¢"géc toa dd

Néu hai dao dong diéu hdaéch pha nhau Ag: A,
X1 = Ajcoscot va X, mpA cos(ot+ @) thi tong 1i d§ X = X,
+ X1= Axcos(ot + @) HAcosot va hiu 1i do Ax = x, — X; = B

Aycos(ot + @) + Alcos(mt + @). .
Goi A vajb lanluot 1a"bién do dao dong tong hop va
khoang,cach cue dai gitra'hai chat diém thi: />

A? =A2+A%+2A A, cos A
{ PR TEALEBAP iy hinh ve)

B* = Al + A -2A A, cOS Ao

A va B 1a hai duong chéo cua hinh binh hanh!). Khi biét mot s6 dai lugng trong sb cac dai
lugng A, B, Ay, A, va Ag thi s€ tinh dugce dai lwong con lai. _
Vi du 1: Hai chit diém M va N, dao dong diéu hoa cing tin s6 doc theo hai duong thing song
song k& nhau va song song véi truc toa d6 Ox. Vi tri cin bang cua M va ctua N déu & trén mot
duong thing qua goc toa do va vudng goc véi Ox. Bién d cia M va N lan luot 1a A; va A, (A, >
A,). Bién do dao dong téng hop cua hai chit diém 1a 7 cm. Trong qua trinh dao dong, khoang cach
I6n nhét gitra M va N theo phuong Ox 1a /97 cm. D¢ léch pha ciia hai dao dong 1a 2n/3. Gia tri
A, va A, lan luot 1a
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A.10cmva3cm. B. 10 cmva 8 cm. C.8cmva3cm. D.8cmva6cm.
Hwéng ddn
A=A+ AZ+2A A, COSAQ
B? =AZ + A2 -2A A, COSAp

Ap dung cong thic: {

= ) = Chon C.

2n  |A, =3(cm)

2n
_ A2 2
49_A1+A2+2A1Azcos? {AI:S(cm
97=A? +AZ-2A,A, cos?

Vi du 2: Hai chit diém M va N c¢6 cuing khdi lugng, dao dong diéu hoa cung tan sé dee.theo hai
dudng thing song song ké nhau va song song véi truc toa dd OX. Vi tri cAn bang cua/M vacua N
déu & trén mot dudng thang qua goc toa do va vudng goc véi Ox. Bién do ciia Mya N'déu 146 cm.
Trong qua trinh dao dong, khoang cach 16n nhit gitta M va N theo phuong Ox 14 6 cm. Do léch
pha ctia hai dao dong la

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

Huwoéng déan
Cach 1:
Ap dung B® = A? + A2 —2A A, COSAQ

6° =6° +6° —26.6C0S A = cosAgo:%: Ago:g: Chén€.

Ciach 2: Khoang cach gitra hai chat diém I6n nhat'khi MyM;
//IMN va tr giac MM;M,M 1a hinh chir nhat
= M,M, = MN =6(cm) =0M, =OM, = AOM,M, déu

:A(p:g: Chon C.

Quy trinh giﬁi nhanh: ] o
Khi cho biét bién d6 dao.dong'tong hop cua hai chat diém dao dong 1a A thi d6 1éch pha gitra
A?—AZ A2

2AA,
Khi chogiét kheang each cuc dai gitra hai chat diém 1a B thi do léch pha giira hai dao dong
A +AL B’

2AA,

Néu t,20,3+0.0,6 =0,3(s)khik =0 (hai dao dong vudng pha) thi B=\/AZ + A2 =A .
Néu A(p>gthiB>,/Af+A§ VAB>A

Néu Ap<m/2=>B<AZ+A] vaB<A.

hai dao dong thanh phan‘d: cos Ag =

thanh plén 1a: cOsA@ =
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Vi du 3: Hai con lac 10 xo giong hét nhau dao dong diéu hoa
trén mat phang nam ngang, doc theo hai dwong thang song song
canh nhau va song song véi truc Ox. Bién do cua con lic 1 1a
A;=4cm, con lic 2 1a A, = 443 cm. Con lic 2 dao dong sém
pha hon con ldc 1 va trong qua trinh dao dong khoang cach 16n
nhét gitra hai vat doc theo truc Ox 1a 4 cm. Khi dong ning cua
con lic 1 cyc dai thi dong ning con l4c thir 2 bang

A. 1/4 gia tri cuc dai. B. 3/4 gia tri cuc dai.
C. 2/3 gia tri cyc dai. D. 1/2 gia tri cuc dal.
Hwéng ddn
Ciach 1: Khoang cach giita hai chat diém Ion nhat khih M;M, /MN va ti giac MM;M,N 4
hinh chir nhat = M,M, = MN = 4(cm)
2 2 2
(OM,)* +(OM, )’ ~(MM,)* (4 +(4B) -(4 3 n
= COSAQ = = 2V° _Ap=T
20M,.0M, 2443 2 6

X, =4sinot(cm)
X, = 4[3sin (wt +gj

Chon t = 0 thi x; = 0 va Wy, = max, con X, = Ay/2 nén thé nang con lic 2 béng 1/4 co nang cua
no6 va dong ning bang 3/4 co ning ctia né => Chon B,

Ta chon:

2 ‘A2 DR?
Ciach 2: Ap dung cong thiic cosAg = AtASB
ZAA,
2
4y +(43) - (4)
:cosA(p:() ( ) () =‘/L§:>A(pzﬁ
2443 2 6

X, = 4siht(em)
x{ = 4\/§sin(mt +%}(cm)

Chon t # Oithi’x; .0 vaW 4, = max, con x, = A,/2 nén thé nang con lac 2 béng 1/4 co nang cua
n6 va dofig'niang bang 3/4 co ning cua né => Chon B.
Vi du'4:, Hai chat@iém M va N c6 cing khdi luong, dao dong diéu hoa cung tan sé doc theo hai
dudng thang song song ké nhau va song song vai truc toa dd OX. Vi tri cdn bang cia M va cia N
déu & trén mobdrong thang qua goc toa do va vudng goc voi Ox. Bién d6 cia M va N déu 1a 6 cm.
Trong qué trinh dao dong, khoang cach 16n nhat giita M va N theo phwong Ox 1a 6 cm. Méc thé
nang tai vi tri cdn bang. O thoi diém ma M c6 dong nang gip ba lan thé ning, ti s6 dong ning cua
M va thé ning cua N 1a

A. 4 hoac 4/3. B. 3 hoic 4/3. C. 3 hoac 3/4. D. 4 hoac 4/3.

Huwoéng ddn

Ta c6 thé chon:
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Ciach 1: Khoang cach hai chit diém Ién nhat khi MM, // MN va tir gidc MM;M,N 14 hinh chit

nhét =>M;M, =MN = 6(Cm) =0OM; =0OM, => A OM;M, déu = A(p =g

A
W, =iw, > om="1 o —60°
Wy =3Wyy = g 2
de _ZWM
3
-W
Wi _4 M
607 = Wy =Wy = 2w, | W Ty
= 3 4 = 4 =), Chon C.
0" =W, =W, 3
N N w,, _ZWM _§
Wiy W, 4
2 2 Rt 2, g2 @2
Ciach 2: Ap dyng cong thirc: COSA(p:Al_'_A2 v _5+6-6_1 :Acp:E.
2AK, 266 2 3

X, = 6cos ot (em)

X, = GCos(mt+§j(cm)

Vi khéi lwong, tan s6786¢ va biénido cua cac dao dong thanh phan bing nhau nén co ning bang
nhau va bang W.

Khi Wyy=3Weg = 3Wi4sthi X; = +A1/2 nén ot = +1/3 hoac ot = +27/3.

Do dé;x, =+A, hoaex, = + A,/2; tirc 1a Wt, = max = W hodac Wt, = W/4.

Vi Vé:ly, Wdl/WtZ =3/4 hOé.C Wd1/W12 =3=> Chon C.

Chuy: Khi hai‘dao dong vuong pha nhau thi

1) Khodng,cach cuc dai giira hai chat diém bang bién d6 dao dong tong hop:

b=A= JAZ +A2
2) 0 mot thoi diém nao do, dao dong nay c6 thé nang bang dong ning thi dao dong kia ciing
véy nén ti s6 dong nang bang ti s6 thé nang va bang ti s co nang.

Ta ¢6 thé chon:
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Vi du 5: (PH-2012) Hai chat diém M va N c6 cung khoi
lwong, dao dong diéu hoa cing tan sé doc theo hai dudng thang
song song ké nhau va song song véi truc toa dd Ox. Vi tri can
bang cua M va cua N déu ¢ tién mot duong thing qua géc toa
d6 va vuodng goc voi Ox. Bién d6 cia M 1a 6 cm, cua N 1a 8 cm.
Trong qué trinh dao dong, khoang cach 16n nhat gitra M va N
theo phuong Ox 14 10 cm. Méc thé ning tai Vi tri can bang. O
thoi diém ma M c6 dong ning bang thé ning, ti sé dong ning
cta M va dong nang cua N la

A.4/3. B. 3/4. C. 9/16. D. 16/9.

Huwoéng dédn

Cach 1: Khoang cach gitra hai chat diém I6n nhat khi MyM, // MN va ti giaesMMiMoN 14

hinh chir nhat => M;M, = MN = 10(crn)

(OM,)* +(OM, )" = (MM, )’

= COSAQ = —0:>A<p=E
2.0M,.0M, 2

W, A T b W

WdM =WdM =TM:>OM =T;:>(Xl=zz>(lz =Z:>WUN =WdN =TN

2
Wow _05Wy _[A ) _9 _, Chon C.
W,, 05W, (A,) 16
Cich 2 : Khoang cach giita hai chat diém ¢ thoi diem bt ki;

(6cos(wt+@,))—(8cos(wt+q,))=10c0s(wt + @y )
S |

2 2
Vi 6 +8” =107 nén xy vuong pha ydi Xy. Dodo M + X8 _1
Al A2
. W mo’A?
Khi- Wy, = Wy, == (”4 L thipx ) = +A V2 tirdo suyra x, = +A,\2
W, “metAs
hay Wy, = Wy :TN: 0)4 :

2
. W A 9
Ti s0 dohg,nafigeua Mivd dong ning cta N: W—“M = E—lj =—

dN

Al +A-B°
2A/A,
Hai dao d6fg nay vudng pha. & mot thoi diém nao do, dao dong nay c6 thg’: ning péng dong

nang thi dao dong kia ciing vay nén ti SO dong nang bang ti s6 thé nang va bang ti s6 co nang:

Wom _ Wo :(ﬁf ~ 9 Chonc.

W, W, (A, 16

Vi du 6: Hai vat dao dong diéu hoa doc theo cac truc song song véi nhau. Phuong trinh dao dong

cia cac vat lan Tugt 1a x; = Ajcosot (cm) va X, = Asinot (cm). Biét64x; +36x3 =497 (cm?). Tai

Cachi3 : Ap dung cong thirc: Ap = =0=Ap= ig

thoi diém t, vat thir nhat di qua vi tri c6 1i d6 x; = 3 cm véi van toc v, = —18 cm/s. Khi d6 vat thir
hai c6 toc do bang
A. 24«@ cm/s. B. B«E cm/s. C. 13,5cml/s. D. 24,5 cm/s.
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Huong dan
573
6

(cm)

Dao ham hai vé phuong trinh 64x2 +36x2 = 49% =128x,V, +72X,V, =0

64x; +36x; =49° (om’ ) = 64.3° +36.X; = 49 = |x,| =

10XV, _14,5(cm/s)= Chon C.

:>|V2| =

2
Binh luin: Tu phuong trinh ax? +bx3 =c
ax?+bx2=c X,|=?
- 1 ' 2 . Choxy,v; | 2|
2ax, +2bx,x, = 0= ax,v, + bx,v, =0 v,|="?
Vi du 7: Hai chit diém dao dong diéu hoa, cing phuong cling cting tin s6 véi Hido lamuot 1a x;
va X,. Li d9 cuia hai chat diém thoa man diéu kién:1,5x +2x3 =18(cm2) . Finh.bién do dao dong
téng hop cua hai dao dong trén.
A. 5cm. B.2cm. C.4cm. D. 5,4em.
Hwéng ddn
2 2
Tir 1,5%7 + 2X2 =18(cm2):>[ X ] +(X—2j -1

J12 3
X, L X, :>Aq>:E
= 2 = A= A7 + A = (12719 = [21(cm)
A, =+12(cm); A, =3(cm)

Vi du 8: Ba chét diém dao dong diéu hoaj cling phirong, cing bién do A, cung vi tri can bang 1a
gdc toa dd nhung tin sb khac nhau. Biét ring, tai moi thoi diém li d6 (khac khong) va van téc

L, 4:2 . 9 : .2 X X X . .42
(khac khong) cua céac chat diém liénhé vai nhau bang bieu thire =+ -2 =32 | Tai thoi diém t,
VooV, v,

chat diém 3 cach vi tri can bafig 148 cm thi ding lc niy, hai chat diém con lai nam déi xang nhau
gua goc toa do va ching cach nhau'8 cm. Gia tri A gan gia tri nao nhat sau day?

A.3,2cm. B»3,5 cm. C.45cm. D.5,4 cm.
Huong déan
. \ ¥ o XX, X, )
DPao ham theo thoi'gian hai vé hé thuc — + —=2 =3— ta duoc:

VeV, A
' ' ' ' ' ' ] 2 2 2 2
XV, =XV, XV, —X,V XV, — X,V X'v=yv =w(A—X)
11211+22222:333,33thay{

\Z Vs Vs XV'=Xa = —m*X

0% (A2 —X12)+(1)12X12 . [o% (A2 —X§)+0)§X§ _ % (A2 —X§)+m§X§
o (A7) o2 (A7) o (A7)

N 1 + 1 3 Ko 2 1 N 1 3
AZ—x? AZ-x2 AP-x? %F TA?_16 A’-16 A?-9

=

= A =4/30=5,48= Chon D.
Vidu 9: Ba chét diém dao dong diéu hoa, cung phuong, cung bién d0 A, cung vi tri can béng la
gdc toa do nhung tan sb goc 1an luot 13 ©, 20 va 3. Biét ring, tai moi thoi diém 1i d6 (khac
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: Coax 1 . : -z X, X, X
khong) va van toc (khac khong) cua céc chat diém lién hé voi nhau bang biéu thac =2 + =2 = =% |
Vl VZ V3
Tai thoi diém t, tbc do cua cac chit diém theo dung thir tw lan luot 13 12 cm/s, 15 cm/s va v,. Gia
tri Vo gan gia tri nao nhat sau day?

A. 16 cm/s. B. 19 cm/s. C. 45 cml/s. D. 54 cm/s.
Hwéng ddn
. e g X X, X )
Pao ham theo thoi gian hai vé hé thuc —+ + —= = — ta duoc:
Vl VZ V3

X;lvl _ X1VI1 + X12V2 _X2VI2 _ XI3V3 — X3VI3

2 2 - '
A Vs Vs

X'V = V2 :mZ(Az—xz)

Thay V2
Xv'=xa=-0'X" =—o’| A’+— |=-0’A’+V’
(O]
V+ @l AT -V Vi iAT -V _v§+m§A2—v§:>mf+m§ o’
2 2 = 2 R
vl V2 V3 1 V2 V3

1 4 9
3E+E:V_§:>|V3| :19,08(cm):> Chon B

Chu y: Hai chét diém dao dong diéu hoa doc thieo hailduong thiang ciing song song véi truc
Ox, canh nhau, cuing tan sb va vi tri can bang & gdc toa.do.
Khi hai cht diém gap nhau & toa d6 o, chiing €huyén'dong nguoc chiéu nhau
{xl = A, cos(ot+@, ) =X,

foct =?
v, =—0)Alsin((ot+(p1)>0:>(0) @)

:>A(p:|((ot+(p2)—(mt+(p1)|:?

=A, cos(mt =
{Xl 2 ((0 ""‘Pz) X, :>((0t+(p2)=?

vV, = —0A,sin(ot+¢,) <0

{xl = A, cos(@t +@, ) = X,

= (ot+,)="?
v, = —0Asin(ot¥ ¢, )&0 (ot+a,)
Hoic :>A(p:|(mt+(p2)—(oat+(pl)|:?
Xp=/A, cos(ot+9,) =X,
, = (ot+¢,)="?
Vv, = =@A,Sin(ot+¢,)>0

Khi haixchat diém gap nhau ¢ toa do Xo, ching chuyén dong cuing chiéu duong thi:
{xl = A0 (ot +@,) = X,

t+o,)="?
v, =—03Alsin((nt+(pl)>0:>(m @)

3A(pz|(oat+q)2)—(mt+(pl)|:?

= (ot+¢,)="?

X, = A, cos(ot+9,) =X,
Vv, = —0A,sin(ot+¢,)>0

Khi hai chat diém gap nhau & toa d6 X, chung chuyén dong cing chiéu am thi:

388



Fanpage: Vat 1y Thay Truong — DD: 0978.013.019
X, = A, cos(ot+9,) =X,
Vv, = —0Asin(ot+¢,) <0

= (ot+¢,)="?

:>A(p:|(mt+(p2)—(0)t+q)1)|:?

= A, cos(mt =
{Xl 2 008(0L+02) =X, = (ot+¢,)=?

Vv, =—0A,sin(ot+¢,)<0
Vi du 10: Hai chat diém dao dong diéu hoa doc theo hai dwong thang cling song song vai truc OX,
canh nhau, cung tin s6 va bién do cua chét didm thi nhit 1a A/+/3 con ctia chat diém thir hai 1a A.
Vi tri cAn bang ciia ching xem nhu tring nhau & goc toa do. Khi hai chat diém gap nhau ¢ toa do
+A/2, chiing chuyén dong nguoc chiéu nhau. Hiéu pha ciia hai dao dong nay c6 thé 14 gia tri ndo

sau day:
A. 27/3. B. n/3. C.xn D. /2
Huwoéng déan
Cach 1:

X, :icos(mtﬂpl) =

NG

A =—%sin(mt+(pl)>0

B

A
=A t -2
X, = Acos(ot+o,) 2 = (ot +0,)=

N>

:>(0)t+(p1):—g

wl3a

v, = —0Asin(ot+¢,)

:A(P:((,,th)_(mtﬂpl):g: Chon D.

Cach 2: Goi la phuong phap dung MELG kép: . . -q\B
+ Ta vé hai vong tron dong“tdm véi,ban kinh lan luot bang
bién d6 cua cac dao dong thaith phan (néu ban kinh bang nhau thi )
hai duong tron trung nhau).
+ Tai li d6 gap nhad'tawé duong thing vudng goc véi truc x *A A A

4R

~ L N \ . . @ r X \ 2
S& cat moiy, vongptron [tai/ hai diém véi (XIarCCOSKO va 7
1 -/
XO
[3 = arceos —
A, |__—

Néu khi'gap nhau hai chét diém chuyén dong cung chiéu (Mot & nira trén vong tron va mot &
nira dudi) thi d¢ léch pha bang A =|B+a| con néu chuyén dong cing chiéu (clng & nira trén
hodc cung & ntra dudi vong tron) thi Ag=|B—q
Vi du 11: Hai chat diém dao dong diéu hoa doc theo hai dwdng thing cing song song vai truc OX,
canh nhau, cing tan sé va bién d6 cua chit diém thir nhat 1a 4 cm con cua chat diém thi hai 1a
14,928 cm. Vi tri can bang cia chiing xem nhu tring nhau ¢ goc toa do. Khi hai chat diém gap
nhau & toa do 3,864 cm, ching chuyén dong cung chiéu nhau. Hiéu pha cua hai dao dong nay c6
thé 1a gia trj ndo sau day:

A. 27/3. B. n/3. C.m D. /2.
Huong déan
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Khi gap nhau hai chat diém chuyén dong cung chiéu nén d¢ 1éch pha:

864 3,864
—arccos

Ap=IB—al= arccosls’ ~1,047 z§:> Chon B.

4. Hién tuwgng trung phung va gip nhau
4.1. Hién twgng trang phung véi hai con lic ¢6 chu ki khic nhau nhiéu

Gia st hai con lac bat dau dao dong tir thoi diém t = 0. Sau khoang thoi gian At con lic 1 thuc
hién dang n, dao dong, con lic 2 thuc hién dung n, dao dong:

n, ST a n,=an
At=n,T, =n,T, = — = phén s0 t6i gian =—=
n, n, =bn
= At=anT, =bnT,, At =aT, +bT, khin=1
Vi du 1: Hai con lic don c6 chiéu dai lan luot 1a 64 cm va 81 cm dao dong nho tromg hai mat
phing song song. L4y gia téc trong truedng bang 7 m/s®. Hai con lic cing qué.yi tri canbang theo
cung chiéu lic t = 0. Xac dinh thoi diém gin nhat ma hién twong trén tai din.
A.144 s, B. 16s. C.28,8s. D.72s.
Huwoéng déan

T1=27t\/§=1,6(3)
9 n, 184/9 {nlzgn

=>At=n.T =nT,=>—="F=—=
n, =8n

227 n 6 8
TZ:ZnE:LS(s) :

= At=14,4n= At =14,4(s) = Chon/A;

Vi du 2: Hai con lic don c6 chidu dai 1an luot 12164 cm va 81 cm dao dong nho trong hai mat
phang song song. LAy gia tc trong truong bang@ém/s%. Hai con lic cung qua vi tri can bang theo
cung chiéu lac t = 0. Goi t; va t, lanJwot 1aithoi diém gan nhit ma cing di qua vi tri cAn bang clng
chiéu va ciing qua vi tri can bang nguec chiel. Gia t; va t, 1an luot 1a
A. 144sva72s. B.7,2sva 144's. C.28,8sva7.2s. D.7,2sva288s.
Huwéng dén
Goi t 1a cac thoi diémema hai vatdao dong cung qua vi tri can béng:

T. T . .
t:nl.zl: - ?2 0/8n,=0,9, (s) (v&i ny va n, 1a céc s6 nguyén duong).
n, =9n
D03 o i 0,89n=098n=7,2n(s) (véin=1:23...
n, 08 8 n, =8n

Khi n chan thi ca hai chat diém cung qua vi tri cdn bang cung chiéu nhau, con n 1é thi hai chét
t, =7,2.2=14,4(s)
t,=7,21=7,2(s)
Vi du 3: Hai con lic don c6 chiéu dai 1an luot la 64 cm va 81 cm dao dong nho trong hai mat
phang song song. Lay gla toc trong truong bang 7 m/s Hai con lic cing qua vi tri can bang theo
cung chiéu lic t = 0. Dén thoi diém t = 110 s thi s6 1an ma ca hai vat dao dong cung di qua vi tri
can bang nhung nguoc chiéu nhau 1a

A. 7 lan. B. 8 lan. C. 15 lan. D. 14 lan.

Huong déan
Goi t 1a cac thoi diém ma hai vat dao dong cung qua vi tri can bang:

diém ciing qua vi tri cin bang nguoc chiéu nhau { = Chon A.
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=n,-%=0,8n,=0,9n,(s) (v&in; va n, la cac s6 nguyén duong)

2
22
M _09_ 9, {nl =9 L (= 0,89n=0,9.8n=7,2n(s) (véin=1:2:3)

n, 08 8 n, =8n

Khi n chén thi ca hai chat diém cung qua vi tri cdn bang cing chiéu nhau, con n 1¢ thi hai chét
diém ciing qua vi tri can bang nguoc chiéu nhau.

Tir diéu kién 0<t<110s=0<n<1528= n=1; 2;...;15 => Trong c¢6 c6 8§ gi tri |é cia n
=> Chon B.
4.2. Hién twgng trung phung véi hai con lic c¢6 chu ki x4p xi nhau

Hai con l4c c6 chu ki xdp xi nhau T, va T, (gia sir T, < Ty) bit ddu dao dong tir mot thdidiém t
=0, sau khi con lac thir hai thyc hién mot dao dong thi con 14c thir nhat con “1 chat” nita méi duoc
mot dao dong. S& ton tai mot khoang thoi gian At dé con lic thir hai hon con Iic thir nhat ding mot

At At At At To T

daodong: 22t g AL AU Ao
TZ Tl Tbe lon lon — Tbe

Vi du 1: Mot con lic don A dao dong nho véi Ta trude mat mot conilic dohg ho gd gidy B voi
chu ki Tg = 2 (s). Con lic B dao dong nhanh hon con lic A mot chiit (T4 >*Tg) nén co nhiing lan
hai con lic chuyén dong ciing chiéu va tring vai nhau tai vi tfilean bang cua chung (goi la nhitng
lan trung phing). Quan st cho thay hai lan tring phung kéftiép cach.nhaus60 (s). Chu ky dao dong
cta con lac don A 1a
A. 2,066 (). B. 2,169 (). C. 2,089 (). D. 2,079 (s).
Huéng'ddn
Sau khoang thoi gian At = 60 (s) con lic B honleon 13¢A diing mot dao dong:
At_Aat :1:@—@ =1=T, =2,069(s)=Chon C.
T, Ta 2 T,
Vi du 2: Hai con lic don gidng hétihhau, Sgi,diy manh dai bang kim loai, vat niang c6 khéi lwong
riéng D. Con lac thir nhat dao déhg nhe,ttong binh chan khong thi chu ki dao dong 1a Ty, con lic
thir hai dao dong trong binh.chira'mot chat khi c6 khdi lwong riéng rat nho p=eD . Hai con lic
don bat dau dao dong cing mot thai diém t = 0, dén thoi diém t, thi con Iic thir nhat thuc hién
dugc hon con 1ac thir hai ding 1 dao @ong. Chon phuong én dung.
A. gty =AT, . B.2et, =T, . C.et,=T, . D.et, =2T,.
Hwéng déan

Sau khoang thai gian to con lic 1 hon con lic 2 ding mot dao dong:

ot 2T,
___:1:>_°__0(1+§J:1:>t0 =—20%— ChonD.
€
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4.3. Hién tuwgng gajnp nhau cua hai con lic .
Hai dao dong dicu hoa cung phuong Ox cung bién d¢ va cung vi tri can bang O véi phuong
hinh 1an luot 1a: x, = Acos(m,t+@,),X, = Acos(w,t+¢,). D& tim céc thoi diém gap nhau c6

thé: giai phuong trinh X, =X, hodc ding vong tron luong giac.
Khi giai phuong trinh X; = X; ta dugc hai ho nghiém:
(0,t+,)+(ot+¢,)=k2n
(0,t+9,)— (o t)+¢, =(.2n
ot+e, )+(o,t+ =k.2n
Hosc: ( | (Pl) ( 2 (Pz)
(ot +0,)—(w,t+¢,)=L(2n
Trong d6, k va ¢ 1a cac sb nguyén sao cho t > 0. Thoi diém lan dAu tién ung ¥&1 gidtri t > 0 va
nhé nhat (thong thuong ang véi k, ¢ = 0 hoac 1)
Vidu 1: Tai thoi diém ban dau, hai chat diém cung di qua gbc O theo chiéu duong,thuc hién dao
ddng didu hoa trén cing mot truc Ox c6 cing bién d6 nhung c6 tin sé goc 1an luot 14 5/6 rad/s va
2,5n rad/s. Thoi diém dau tién, thoi diém 1an tha 2013, thoi diém lapth®2014&4 thoi diém lan tha
2015 hai chat diém d6 gap nhau lan luot 1a bao nhiéu?
Huwoéng déan

néu o, > o,

(néu ®, <w,)

Cich 1: Phuong trinh dao dong cua cac chat diém:
X, = Acos(Z,Snt —gj

Dé tim cac thoi diém gap nhau ta giai phitong trinkrx; = x, hay:

cos 2,57ct—E = COS ont_m
2 6 2

Phuong trinh nay c¢6 hai‘hg'nghiém: (trong d6 k va ¢ la cac

t=0,3+k.0,6(s)(k=012..)
t=012(0=12)

Lan1it, =0,3+0.0,6 =0,3(s)khik =0

Lan 2: t,20,3+1.0,6 =0,9(s)khik =1

Lan3: t, =1,2.1=1,2(s)khi ¢ =1

Lan4: t, =0,3+2.0,6 =1,5(s)khik = 2

Lan5: t, =0,3+3.0,6 =2,1(s)khik =3

Lan6: t, =1,2.2=2,4(s)khi( =2

s6 nguyémsao ¢ho t >0)= [

Lan 3n: t,, =1,2n(s)khi¢=n
+Lan 3n+1:t,,,, =t, +0,3(s)
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+Lan 3n+2:t,,,, =t, +0,9(s)

Suy ra:

Lan 2013 =3.671:t,, =1,2.671=805,2(s)

Lan 2014 =3.671+1:t,y, =t,y, +0,3=8055(s)
Lan 2015 =3.671+2: 1t  =t,;, +0,9 =806,1(s )

. 5mt
o . X, = Asin— .
Cich 2: Viét phuong trinh dang sin: { "+ 6  Giai phuong trinh x; = X, hay
X, = Asin 2,5t
2,5mt :n—%—i—an

sin 2,5nt :sin% ta duoc hai ho nghiém: Eat
2,5mt = %w.zn

t=0,3+k0,6(s)(k=012..)
t=012(s)(¢=12)

Ciach 3: Dung vong tron luong giac biéu dién cac dao dongmdiéu hoadudsidang ham cos:
X, = 4003(@—Ej
6 2

X, = Acos(2,5nt —Ej
2

T d6 suy ra: {

Hai chét diém gap nhau khi tong s6 pha hioac hiéuis6 pha bang mot sb nguyén 1an 2x:

(2,5nt—ﬁj+[@—fj:k.2n
2 6 2

2,57:t—E - @—E =1.2n
2 6 2

Kinh nghiém:

t=0,3+k0,6(s)(k=02..)

T dd :
NS L =01,2(s) (£ =12..)

(c)zt + (p2)+ (colt + (pl) =k.2rn
(0,t+¢,)—(ot+0,) =02
(wlt + o, ) +((02t + (pl) =k.2=n

(ot+@,)—(o,t+0¢,) =02
Vi du 2: Haiyehit diém cung thuc hién dao dong diéu hoa trén cing mét truc Ox (O 14 vi tri can
bing) c6 cing bién d6 A nhung c6 tan sb lan luot 14 f; = 3 Hz va f, = 6 Hz. Luc dau, ca hai chat
diém déu qua li 4o A/2 theo chiéu am. Thoi diém lan dau tién cac chat diém d6 gip nhau la
A.t=2/27s. B.t=1/3s. C.t=1/9s. D.t=1/27s.
Huwoéng ddn
o, =2f, =6n(rad/s); 0, = 2f, =12r(rad/s)

Néu o, > o, giai hailphueng tfinh: {

Néuho, > o, gidihai phuong trinh {

X, = Acos(6nt + gj
Phuong trinh dao dong cua chat diém:
X, = Acos(lZnt + gj
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(lZnt+Ej+(6nt+Ej —k2r  |t=2iki(s)(t>0=k=123.)
. 3 3 27 9

Giai phuong trinh: 1
[12nt+gj—(6nt+gj =t2n |t=L3(s)(t>0)=(=123..

Linlt=—2 41122 —(s)khik =1
27 9 27
Chii y: Néu @, = @, =—a (V6i 0 < a < n/2 )thi 1an dau tién 1a ang véi:
(,t—a)+(ot—a)=0 =>t= 20
(02 +O)l

. N . T
* Xuat phat cung chiéu duong tai x=0:0=—

, ,‘A . A T
* Xuat phat cung chicu duong tai X = i? a=—

TC
T4

* XUt phat cung chiéu duong tai x = +& o= g
Vi du 3: Hai con lic don c6 chiéu dai lan lu(ﬂ 1a 81 ¢m va49 cm duoc treo & tran mot can phong.
Khi cas vat nho cua hai con lic dang & vi tri can bang, dong thoi truyén cho chung cac van tdc
cung hudng sao cho hai con lic dao dong dicu Hoawoi elifig bién do goc, trong hai mit phiang song
song vé6i nhau. Goi At 1a khoang thoi gian n@an nhatiké tir luc truyén van tdc dén luc hai day treo
song song nhau. Gia tri At gan gia trj nag nhat:

A. 2,36s. B. 8,12s. C. 0,45s. D. 0,39

Huong ddn

g 1OTC g “10n
= = d/ = d/
o, R ——(rad/s);@® bz . ——(rad/s)

ol )_ m
0, + 0, B ]'()J+10J
9 7
Cach 2: Hai'sgi day song song thi x; = X; hay:

* Xuat phat cuing chiéu duong tai X = +—

ﬂ

Cach1: Vi |0c| : t= ~ 0,39(5) = Chon D.

Asinat = Asinot = ot=n-ot=t= ~0,39(s)

, + ;

Chii y: Neu (o, +o, ) 1a bdi s6 cua (o, —,) hoic o, hoic o, thi co thé xay ra hai ho nghi¢m
nhap thanh mét ho nghiém.
Vi du 4: Hai chit diém cung thyuc hién dao dong diéu hoa trén cing mot truc Ox (O 14 vi tri can
bing) c6 cung bién dd A nhung co tin s lan luot 1a f; = 3 Hz va f, = 6 Hz. Lic dau, ca hai chat
diém déu qua li d6 A/2 nhung chat diém 1 theo chiéu 4m chat diém 2 theo chiéu dwong. Tim cac
thoi diém hai chat diém gap nhau. Tim ti 6 van toc cta chat diém 1 va chét diém 2 chi gap nhau
an th 26.

Huwoéng ddn
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X, = Acos(Gnt + gj
Phuong trinh dao dong cua cac chat diém:

X, = Acos(lZnt—Ej
3
. T T
Giai phuong trinh: X, =X, hay cos (lZnt —5] = COS(Gnt + 5)
(12nt—gj—(6nt+gj —k2n=>t =%+kg(s)(t >0=k=012.)

(12nt—gj+(6nt+g) —(2n=>t= Ué(s)(t >0=0=123.)

Ho nghiém thir 1 nam trong ho nghiém thir 2 nén c6 thé viét nhap lai thanh moét ho’hghiém:
n

t=—(s):

9

+Lan 1: t1=%(s) khin=1
X 2 .
+Lan 2: t2:§(s) khin=2

+Lan 26: t, =?(s) khi n =29
Ti s6 van toc cua chit diém 1 va chét diém 2 khi.gap Ahau 1an th 26:

—6rAsin| 6rt+ ~ 2%
3 l:?(s) V. - 1

V. X

S
Va

|

1
2 —67:Asin(12nt—g) Ve

X

Chu y: Néu hai dao dongdiéu hoa cing phuong cling bién d9, ciing vi tri cdn bang va cling tan
0 X, = Acos(ot+¢) X, =AcoS(wt+¢,) thi phuong trinh X; = X, chi c6 mot ho nghiém:
(ot+¢,)+(wt+¢,)=k2n
V), [—oAsin(ot + —0ASIn (ot +
Lic gor. S/ _OGsN@ro)  —ofsin(otre)
V, E0ASI(ot+e,) —eAsin[k2r—(ot+g,)]
Trongimot chu Ky chiing gap nhau 2 lan va trong n chu ky gap nhau 2n lan.
Vi du 5: Hai,chit diém cing thuc hién dao dong diéu hoa trén cung mot truc Ox c6 phuong trinh

lan Tugt 1a xy)= Acos(nt + 1t/2) va X, = Acos(nt + /6). Tim thoi diém lan 2017 hai chat diém do
gap nhau va tinh ti s6 van toc cua vat 1 va cua vat 2 khi do.

A . t=0,3svaviv, =2, B. t=6050/3 s va vi/v, = —1.
C.t=6038/3 s va vi/v, = —1. D.t=2/3 svavy/v, =2,
Huong déan

Ti s6 van téc cua vat 1 va cua vat 2:

X, =X, :(nt+gj+(nt+gj: k.2n:tz—%+ k(k=123..)
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Lan thir 2017 ang v6i k = 2017 nén t,y,, = ;+ 2017 = 60350 (s)

Ti s6 van van téc cua vat 1 va cua vat 2: % =-1= ChonB.
2
Vi du 6: Hai chit diém dao dong diéu hoa doc theo hai duong thang cling song song véi truc OX,
canh nhau, véi cing bién d6 nhung tan s lan luot 1a 3 (Hz) va 6 (Hz). Vi tri cdn bang ciia chung
xem nhur tring nhau & goc toa do. Khi gap nhau ti s6 toc d6 cua chat diém thir nhat véi toe do cua
chét diém th hai 1a
A.3:2 B.2:3. C.1l:2 D.2:1

Huong dén
Vi oA o f 1
v, wz(AZ—Xg) o, f, 2 .

Cau 7. Hai chit diém cung thuc hién dao dong diéu hoa trén ciing mét truc Ox c6 phwong trinh 1an
luot 1a x; = Acosdnt va x, = 0,5Acos4nt. Tim thoi diém dau tién hai chat diém gap nhau va tinh ti
s0 van toc cua vat 1 va cua vat 2 khi do:

A.t=0,125 s va vi/v, =2. B.t=0,2 s vavy/y, ==1.

C.t=04svaviv,=-1. D. t = 058wva vilvo = 2.
Hwéng ddn

X, =X, = Acos4nt = 0,5A cos4nt = cos4nt = 0= 44t = g >t = %(s)

Vv, _ —wAsin4nt
vV, —®0,5Asin4nt

Vi du 8: (QG - 2015) B4 thj li do theo thoi'giah cia  xm)
chat diém 1 (duong 1) va chat diérm,2(duong 2) nhu hinh

V§, téchcf) cuc dai cua Qhét diém 2 Ia 4 (cm/g)” Khong lfé 6
thoi diém t = 0, thoi diém hai chat diémied cung i @6 lan t()
S

thir 5 1a
A.40s. B. 3,25%s,
C.3,75s. D.3,5s. . ®

Huéng dan

—2= Chon A.

O

Bién'do: Aj=A, =6cm.

Tdc d@icuc dai cua chat diém 2: v, , = 0,A, = EAZ — A= ?.6
2 2
TZ
=>T,=3(s)=T, :?:1,5(5)
Cach 1:
. L aii X, =6sin2m,t
Phuong trinh dao dong cua cac chat diem: .
X, =6sinm,t

=X . : 20,t =,t+ k27
—1—=6sin2m,t =6sinw,t =
20,t =nt—w,t+ /(.21
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t=k. 2% = 3K(s)(k =12...): Hol
®,

- 2

t=— 40 =0,5+((s)(£=0;2...): Ho2

3o, 3o,

(=0=1,=0,5+0=0,5(s) (thugc ho 1)
(=1=1t,=0,5+1=15(s) (thudc ho 1)
(=2=1,=0,5+2=25(s) (thuoc ho 1)
k=1=1t,=3.1=3(s) (thudc ho 2)

(=3=1,=0,5+3=35(s) (thuoc ho 1)

Cach 2:

x(cm)

A

6
" (2)

t(s)

0 »

@

Thoi diém gap nhau lan tha 5 nam giita hai thoidiém t, = 9T/4 =3,375svat, = 5T,/4=3,75s
=> Loai tri 4 phuong an => Chon D.

Chu y: Gia st & thoi diém t,, haileon lacied chu ki bang nhau gap nhau & li d6 x,, sau nira chu
1a thi li do ctia chung déu ddi dad,tirc 14588 gap nhau ¢ 1i do —x.

Do do6:

* Khoang thoi giandai lan lién tiép hai con lac gép nhau la )

* Khoangthoi gian,n 1af lién tiép hai con lac gap nhau la At=(n —1)5

Vi du@: Hai conllic 16 xo giéng nhau c6 khdi lugng vat nang 10 (g), d6 cimg 16 xo 1 100> N/m
dae/dong diéu hoa doc theo hai duong thing song song ké lién nhau (vi tri can bang hai vat déu &
gdc toa do).Bién do cua con lic thir nhat Ién gip doi con lac ther hai. Biét ring hai vat gap nhau
khi chung churyén dong nguoc chiéu nhau. Khoang thoi gian gitra ba lan hai vat ning gap nhau lién
tiép 1a
A. 0,03 (s). B. 0,02 (5). C.0,04 (s). D. 0,01 ().
Huwong dén

Khoang thoi gian 3 lan lién tiép: (3-1)% = ZnE =0,02(s)= Chon B.

Vi du 10: Cho hai chét diém dao dong diéu hoa cing phuwong, cing chu ki T =2 s. Khi chét diém
thir nhit c6 van tdc cuc dai thi chit diém thir 2 dang di qua vi tri c¢6 1i dd bang nira gia tri cuc dai
theo chiéu duong. Tim khoang thoi gian trong mot chu ki dé xyx, < 0 (V6i X, va X, lan lugt 1a 1i 6
cua vat 1 va vat 2).
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A.1/3s. B. 2/3. C.05s. D.0,6s.
Hwéng ddn
N\ g R . X, = A, cosmt
Bai toan tOng quat:
X, = A, cos(ot+Ag)

DAu cia XX, va x1X, duoc biéu didn nhu hinh v&

Phan gach chéo 1a phan khong am va khong gach chéo 1a phin dwng. Kheang thoi gian trong

: . A
mot chu ky dé x,x, <0 (ing véi goc quét 2A¢) la: t, = 22
()]

X, =A cos(nt —%]

Ap dung cho bai toan:
n
X, =A, cos(nt —5)

:>A(p=g

Khoang thoi gian trong 1 chu ky dé x,%; 1a: 0, 2ﬂ = 2.ﬂ = %(s) = Chon A.
(O] T
BAI TAP TU LUYEN
PHAN 1

Bai 1: Dao dong téng hop ctiathai.dao dong didu hoa cing phuong, cing tan sé co phuong trinh li
d6 x = 3cos(nt — 57/6) (em). Biét dag dong thir nhat co phuong trinh 1 d6 X; = cos(nt + 7/6) (cm).
Dao dong tha hai c6 phwong trinh 1i.d6 1a

A. Xo= 4¢os(ntrta/6) (cm). B. X,=2cos(nt + 71/6) (cm).

C. xpa4cos(nt — Sw/6) (cm). D. X, = 2cos(nt — 57/6) (cm).
Bai 2:Dao dong téng hop cuaa hai dao dong diéu hoa cung phuong, cung tan sb co phuong trinh li
46X = 6¢os(nt + n/3) (cm). Biét dao dong thir nhat c6 phuong trinh li dd X, = 6cos(xt) (cm). Dao
dong tht haied phuong trinh 1i d6 1a

A. Xy = 6¢cos(nt + 1/6) (cm). B. X, = 6cos(nt + 27/3) (cm).

C. X, = 343 cos(xt + n/6) (cm). D. X, = 33 cos(nt + 2/3) (cm).
Bai 3: Dao dong tong hop cua Hai dao dong didu hoa cing phuong, cing tan sé c6 phuong trinh 1i
d6 x = 6cos(nt + /3) (cm). Biét dao dong thir nhit c6 phuong hinh li d6 X, = 3cos(at) (cm). Dao
dong tht hai ¢6 phuong trinh 1i d6 1a

A. X, = 3cos(nt + 1/6) (cm). B. X, = 3cos(nt + /6) (cm).

C.x, =343 cos(nt + 7/2) (cm). D.x, =343 cos(nt — w/2) (cm).
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Bai 4: M6t chat diém tham gia dong thoi hai dao dong dieu hoa trén cung mét truc Ox cé phuong
trinh: x; = 10 \E cos(ot — 71/3) cm, X, = Aycos(mt + ¢,) cm. Phuong trinh dao dong téng hop x =
10cos(wt + 7/6) cm. Cap gia tri nao cia A, va @, sau day la ding?

A.20 cm va /2. B. 10 cm va m/2. C. 20 cm va /4. D. 10 cm va n/4.
Bai 5: Cho hai dao dong didu hoa cing phwong cung tan s6 : x = acos(100xt + ¢) (cm,s); X, =
6cos( 100zt — 71/6) (cm, s). Dao dong tong hop X = X; + X, = 6 NE) cos(100mxt) (cm, s). Gia tri cua a

vaola
A. 6 cm ; —n/3 rad. B. 6 cm ; w/6 rad.
C. 6 cm; w/3 rad. 0. D. 63 cm; 2n/3 rad.

Bai 6: Mot vat tham gia ddng thoi hai dao dong diéu hoa cing phwong, cing tan s§’céyphuong
trinh cua dao dong thir nhit 1a x, = 6cos(0,257t — 1/6) (cm) va phuong trinh ctia dao/déng tongrhop
lax=6+3 c0s(0,25nt — /3) (cm) thi phuong trinh cua dao dong thanh phan thi hai 1a

A. Xo=8cos(0,257t — 7/3) (cm). B. X, =4 cos 0,257t (cm).

C. X = 6¢0s(0,25nt —/2) (cm). D.x,=6 \/§ c0s(0,25nt — /2) (cm).
Bai 7: Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuefig ciinggan sb. Biét phuong
trinh dao dong cua vat 1 la x; = 8\/5 cos(ot + /6) (cm) va phuong trinh daesdong tong hop
x =16 \ﬁ cos(ot — 7/6) (cm), (t do bang gidy). Phuong trinh daeidong ‘ela vat 2 1a.

A. Xy = 24cos(wt — 7/3) (cm). B. X; = 24cos(@t,— n/6)(cm)-

C. Xz = 8cos(wt + 7/6) (cm). D. X, = 8cos(@t +@w3)(cm).
Bai 8: Dao dong tong hop cua Hai dao dong didu hoa cung phuong, cing tan sé c6 phuong trinh 1i
do x =5 \/gcos(lom + 7/3) (cm). Biét dao dongithtr nhat,€6 phuong trinh li ¢ X, = 5cos(10xt +
71/6) (cm). Dao dong thir hai c¢6 phuong trinhdi d6 1a

A. X, = 10cos(10xnt + 7/6) (cm). B. %=5 «E cos(10xt + 7/6) (cm).

C. Xo=5cos(10xt + 7/2) (cm). D. X, = 3,66co0s(10xt + 71/6) (cm).
Bai 9: Ba dao dong diéu hoa cing'phwong: X7'= 10sinot (cm), x, = 12cos(10t + 7/6) (cm) va x5 =
Agcos(10t + @3) (cm). Biét dao ddng tong hop cua ba dao dong trén c6 phuong trinh 1a x = 6 3
cos10t (cm), tim bién d§ AxCliaydao dong thanh phﬁn Xa.

A. 6cm. B.6+/3 cm C. 10cm. D. 18 cm.
Bai 10: Hai chit diém"M va N dagfdong diéu hoa trén cing mot truc toa do Ox (O 1a vi tri can
bing cua chitng)f™Coi trong/ qua trinh dao dong hai chat diém khong va cham vio nhau. Biét
phuongtrinh dae,dong etia ching lan luot 1a: x; = 10cos(4nt + 7/3) cm va x, = 10 2 cos(4mt +
7/12)/em, Khoang eaeh dai s6 MN bién thién theo phuong trinh

A. Ax= 10cos(4nt — /6) (cm). B. Ax = 102 cos(4nt — m/6) (cm).

C. Ax = 10cos(4nt + 57/6) (cm). D. Ax=10+/2 cos(4nt + 57/6) (cm).
Bai 11: Hai chit diém M va N dao dong diéu hoa trén cung mot truc toa do Ox (O 1a vi tri can
bing cua ching), coi trong quéa trinh dao dong hai chat diém khong va cham vio nhau. Biét
phuong trinh dao dong cua ching 1an lugt 1a: x; = 10cos(4nt + 1/3) cm va x, = 10 V2 cos(4nt +
/l,) cm. Hai chét diém cach nhau 5 cm & thoi diém 1an the 2 ké tir lac t=0 1a

A.11/24s. B. 1/9s. C.1/8s. D.5/24s.
Bai 12: Hai chat diém M va N dao dong diéu hoa trén cung mét tryc toa do Ox (O 13 vi tri can
bing cua chung), coi trong qué trinh dao dong hai chat diém khong va cham vao nhau. Biét
phuong trinh dao dong cua ching 1an lugt 1a: x; = 10cos(4nt + 1/3) cm va x, = 10 J2 cos(4nt +
7/12) cm. Hai chit diém cach nhau 5 cm & thoi diém Ian thir 2011 ké tir lac t =0 1a
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A.2011/8s. t B. 6035/24 s. C. 2009/8 s. D. 6029/24 s.
Bai 13: Hai chat diém dao dong diéu hoa cungtrén mot truc Ox cung tan s va cing vi tri can
bang, phuong trinh dao dong lan luot 1a x; = 3cos(2at — m) cm va x, = 3cos(2nt — 271/3) cm.
Khoang thoi gian nho nhét ké tir Iac hai vat cach nhau cuc dai dén luc hai vat cach nhau bang 1,5
cm la bao nhiéu.

A.1/65s. B. 1/24 s. C.1/8s. D.1/12s.
Bai 14: Ba con lic 16 xo 1, 2, 3 dat thang dtmg cach déu nhau theo thir tu 1, 2, 3. O vi tri can bang
ba vat c6 clng o cao. Chon truc Ox c6 phuong thiang ding, goc toa do ¢ vi tri can bang thi
phuong trinh dao dong lan lugt 1a x; = 3cos(20mt + 7/2) (cm), x, = 1,5c0s(20mt) (cm) va X3 =
Ascos(20mt + ¢3) (cm). Dé ba vat dao dong cuia ba con lac ludn luén nam trén mot duong thang thi

A. A; =32 cm va @3 = /4 rad. B. As = 3+/2 cm va 3 = —/4 rad.

C.A; =155 cmva @;=-2,03 rad. D. A; = 1,5+/5 cm va g3 = 1{12 rad.
Bai 15: Ba con lic 10 xo 1, 2, 3 dat thang dung cach déu nhau theo tht ty 1,2, 3\Vi tri'can bang
cua ba vat dao dong cing niam trén mot duong thing . Chon truc Ox c6 phuongithang ding, géc
toa 0 & Vi tri can bang thi phuong trinh dao dong lan luot 1a x; = 3cos(20nt + w/4) (cm), X, =
1,5c08(20mt — /4) (cm) va x3 = Agcos(20mt + ¢3) (cm). Dé ba vat,daeydong@ua ba con lic luon
ludn nam trén mot duong thing thi.

A A;=3 x/i cm va @3 = —/2 rad. B. A; =3 \/Ecm va ¢z = n/4rad.

C.A;=15+/5 cm va g3 =—m/2 rad. D. A52.1,55rem¥a .= 1,12 rad.
Bai 16: C6 3 10 xo cung do dai tu nhién, c6 d6 cing Januhuot 1k, = K, k, = 2k, k3 = 4k. Ba 16 xo0
dugc treo clng trén mot mat phang thang ding tail3 diém A, B, C trén cing dudng thang nam
ngang vai AB = BC. Lan luot treo vao 10 xo 1 ya.2 cde.var' co khdi lwong m; = m va mp = 2m, tu
vi tri can bang ndng vt my, m, 1én nhitg doan A;=a va M = 2a. Hoi phai treo vat m; & 10 xo thu
3 ¢6 khbi lugng bao nhiéu theo m va nanggwvat mg dén'do cao A; béng bao nhiéu theo a dé khi dong
thoi tha nhe ca ba vat thi trong qu4, trinh’dao dong'€a ba vat luén thing hang?

A.m;=15mva As=15a. B.m;=4m va A; = 3a.

C. m;=3mva A; = 4a. D. m;=4mva A; = 4a.
Bai 17: Hai diém M, va M, ciing dao dong diéu hoa trén mot truc x quanh diém O vdi cling tan s6
f. Bién d6 cua M 1a 4, cua‘M, 1a2A. Dao dong ctia M; chdm pha hon mét goc ¢ = /3 so vai dao
dong cua M,. Dao dongtdng hop cud M; va M, (OM; + OM,) ¢6 bién do 1a

A AT . B A3 C.AVZ . D.2A
Bai 18: Hai diémMyva My'cing dao dong diéu hoa trén mot truc x quanh diém O véi cing tan sb
f. Bién d0 clia Myla A, etia M, la 2A. Dao dong cua M; cham pha hon mot goc ¢ = n/3 so véi dao
dong/cua, M,. Nhan xét nao sau day 1a ding:

A. Do dai dai 6 MM, bién déi didu hoa véi tan sé f bién do A3 va vudng pha véi dao dong
cua M.

B. Khoang cach MM, bién déi diéu hoa véi tin sé 2f bién do A3 .

C. Khoang cach M; M, bién d6i diéu hoa véi tan s f, bién d6 Ava léch pha 7/6 voi dao dong
cua M,.

D. Do dai dai s6 M;M, bién ddi didu hoa véi thn s 2f, bién d6 A/3 va vudng pha véi dao
dong cua M,.
Bai 19: Hai chat diém My, M, dao dong diéu hoa trén truc OX, xung quanh gdc O Véi clng tan sb
f, bién d6 dao déng ctia My 1a 3 cm, ctia M, 1a 4 cm va dao dong cia M, sém pha so vé6i dao dong
cua My 1a n/2. Khi khoang cach giita M; va M, 1a 5 cm thi M; va M, cach géC toa do lan luot la

A.32cmval,8 cm. B.1,8cmva3,2 cm.
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C.2,14 cmva 2,86 cm. D. 2,86 cmva 2,14 cm.
Bai 20: Mot chat diém tham gia dong thoi hai dao dong diéu hoa cting phuong cling tan s6. Dao
dong thir nhat ¢6 phuong trinh li d6 X, = Ajcos(ot + @) (cm), dao dong thir hai c¢6 phwong trinh li
d6 X = Agcos(ot + @p) (cm). Biét 3x> +x3 =12cm?. Khi dao dong thir nhat ¢6 1i @ 1 cm va te do
12 cmy/s thi dao dong thir hai ¢ tbe d6 bang

A.3cm/s. B. 4 cm/s. C.9cmfs. D. 12 cm/s.
Bai 21: Dao dong cua chat diém 14 tong hop cua hai dao dong diéu hoa cling phuong cung tan sé.
Dao dong thir nhit c¢6 phuong trinh 1i d6 X, = A;cos(wt + ¢1) cm, dao dong thir hai c6 phuong trinh
li d6 X, = Agcos(ot + @,) (cm). Biét3x? +x2 =11cm?® . Khi dao dong thir nhét ¢6 1i do 1 cm va tdc
d6 12 cm/s thi dao dong hai co tdc d6 bang

A.3cm/s. B. 4cm/s. C.9cmfs. D. 12 cm/s.
Bai 22: Mot vat thyc hién dong thoi hai dao dong diéu hoa cing phuong, cingAan s6'¢é_phuwong
trinh: x; = acos(20t + n/6) cm; x, = 3cos(20t + 57/6) cm. Biét rang van técLuc dai cua vat bing
140cm/s. Bién d a c6 gid tri la :

A.6cm. B. 8cm. C.4cm. D. 10 cm.
Bai 23: Mot vat thuc hién ddng thoi hai dao dong didu hoa cing phireng, cufig tin sé c6 phuong
trinh: x; = 4cos(10t + 1/4) cm; x, = Agsin (10t — m/4) cm. Biét rang'van téc.ewe dai cua vat bang 50
cm/s. Bién 36 A, c6 gia tri la

A.3cm. B.8cm. C. 4 cm. D.9cm.
Bai 24: Mot vat tham gia dong thoi hai dao dong diéu hoa, cing phwong, cing tan sé: x; =
4cos(10t + 1/2) em, x, = a.cos( 10t — 7/6) cm, t tinh Bang gidy. Biét gia tdc cuc dai cua vat 1a 43
(m/s?). Tinh a.

A.6cm. B.8cm. C.4cm. D. 10 cm.
Bai 25: Mot vat niang 1 (kg) tham gia dong thei hai' dao dong diéu hoa cliing phuong, ciing tan sd
va c6 dang nhu sau: x; = 4cos(5t — m/2)fem, x, =@.cos(5t + m) cm (t tinh bang gidy). Biét co ning
dao dong cua vat 0,08 J. Hay xac dinh a

A.4cm B.4+2cm C.43cm D.8cm
Bai 26: Mot vat tham gia dong thei hai dao dong diéu hoa cung phuong, cing tan sb va c6 dang
nhu sau: x; = 3cos(m) cm, X, = a60s(n + 1/2) cm (t do bang s). Biét bién do dao dong téng hop 5
cm. Hay xac dinh a.

A.25cm. B.;3'cm. C.4cm. D.1cm.
Bai 27: Mot vat tham, gia @dng thoi hai dao dong diéu hoa ciing phuong, cung tan s va c6 dang
nhu sau#X = 6.¢0s(8t B7/4) (cm); X, = a.cos(8t — 7/4) (cm). Biét bién do dao dong téng hop 10
cm. Gidtri a bang

A.8cm. B.9cm. C.5cm. D.3cm.
Bai 28: Mot gon lic 10 xo tham gia ddng thoi hai dao dong cing phuong, cling tan sé goc 52
(rad/s), co d6 léch pha bang 27/3 va bién do lan luot 1a A; = 4 cm va A,. Biét d6 lon van tdc cua
vt tai thoi diém dong nang cua vat bang thé nang 1a 20 cm/s. Bién d6 A, bang

A.4cm. B. 6 cm. C. 4\/5 cm. D. \/5 cm.
Bai 29: Téng hop hai dao dong diéu hoa cing phuong, cung tan s, cung bién d6 a 1a mot dao
dong c6 bién 3o axﬁ thi 2 dao dong thanh phﬁn ¢6 d6 léch pha la:

A. /2 B. /4. C.0. D. n.
Bai 30: Tong hop hai dao dong didu hoa cing phuong, cing tan sd, cing bién do a la mét dao
dong co bién do ciing bang a thi 2 dao dong thanh phan c6 d¢ léch pha la:

A.1/2. B. /4. C. n/3. D. 2xn/3.
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Bai 31: Khi tong hgp hai dao dong di€u hoa cung phuong cung tan s6 c¢6 bién d6 thanh phan 4 cm
va 443 cm duge bién do tdng hop 1a 8 cm. Hai dao dong thanh phin d6

A. cung pha. B. léch pha n/3. C. léch pha n/2. D. léch pha m/3.
Bai 32: Mot vat thuc hién dong thoi hai dao dong cing phwong, cing tin s6 4 Hz va cung bién do
2 cm. Khi qua vi tri can bang vat dat téc do 16m+3 (cm/s). Do léch pha gitta hai dao déng thanh
phan bang

A. m/6. B. n/2. C. /3. D. 2n/3.
Bai 33: Hai dao dong diéu hoa cing phuong, cling tan s6, c6 bién do lan luot 13 a va 2a. Bién do
ctia dao dong tong hop 1a a J7. Do léch pha cua hai dao déng noi trén 1a

A. m/2. B. n/4. C. /6. D. /3.
Bai 34: Mot chit diém tham gia dong thoi hai dao dong didu hoa trén cing truc O, co phwong
trinh: x; = 4cos(ot + 1/3) cm, X, = 3cos(ot + @,) cm. Phuong trinh dao dong tonghop x=5cos(wt
+ @) cm. Gia tri cos(¢ — @,) bang

A.0543. B. 0,6. C.0,5. D.0.8.
Bai 35: Chuyén dong cua mot vat 1a tong hop cia hai dao dong didudioa cing phuong, cing tan
s6. Bién d6 cua dao dong thir nhét va dao dong tong hop bang nhad va bang 10 cm, dao dong téng
hop léch pha /3 so v6i dao dong thir nhét. Bién do cua dao dong thithai la

A. 5cm. B. 10cm. C. 104/3 cm. D. 10+/2 cm.
Bai 36: Mot chét diém tham gia ddng thoi hai dao dong diéuhda trén cing mét truc Ox cd phuong
trinh: x; = \/§ cos(ot + /6) cm, X, = Aycos(ot + ¢%) cmAPhuong trinh dao dong tong hop x =
2cos(ot + @) cm. Biét ¢ — ¢, = —n/3. Cap gia tri ndo ciia A, ya ¢ sau day la ding?

A.33cmvao. B. 1 cm va 2x/3. C. 1 cmvan/3. D. 2+/3 cm va 0.
Bai 37: Mot chat diém tham gia dong thoidiaidao dong diéu hoa trén cing mot truc Ox c6 phuwong
trinh: X, = 2 /3 sinot cm, x, = A,cos(wt ¢,) cm. Phuong trinh dao dong tong hop x = 2cos(wt +
®) cm. Biét ¢, — ¢ = /3. Cap gia trilhiao cudlAs va ¢, sau day la ding?

A. 7/6. B. — #l6. C. n/2. D. 0.
Bai 39: Mot vat tham gia dong thdi hai dao dong diéu hoa cliing phuong: x; = 2cos(ot + ¢4) (cm);
X, = 2c0s(cot + @) (cm) V6i 0 < P3= @1 < m. Biét phuong trinh dao dong tdng hop x = 2 /3 cos(wt
+ 1/6) (cm). Hay xac dinh o

A. /6. B, n/6. C. n/2. D. 0.
Bai 40: Mot Vat fham)gia dong thoi hai dao dong diéu hoa cing phuong: x; = 2cos(ot + ¢;) (cm);
X, = 2605(wt + ENCM)VSi 0 < ¢, — ¢, < m. Biét phuong trinh dao dong tong hop x = 22 cos(wt
+ /3) (em). Hay xae dinh o;.

A. n/6. B. —n/6. C.nl/2. D. n/12.
Bai 41: Mot vat tham gia dong thoi ba dao dong didu hoa cing phuong: x; = 2cosmt (cm), X, =
2cos(mt + @) (cm) va x5 = 2cos(ot + @3) (cm) Vi @, =@, va —Tt<@,,¢, <m . Dao dong téng
hop cua X; va x, cling nhu cua X; va x3 déu ¢ bién do bang 2 cm. B¢ léch pha gitta hai dao dong
Xo va X3 la

A. 3n/2 B. n/3. C.nl/2. D. 4x/3.
Bai 42: Hai dao dong didu hoa cung phuong, cing tan s6 ¢ phuong trinh x; = Ascos(ot — n/6)
(cm) va x, = Ay,cos(wt + m/2) (cm) (t do bang gidy). Dao dong tdng hop c6 bién d6 73 cm. Dé bién
d6 Ay c6 gia tri cuc dai thi A, c6 gia tri

A J3cm. B.1cm C. 2cm. D. 23 cm.
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Bai 43: Hai dao dong dicéu hoa cung phuong, cung tan so co6 phuong trinh x; = Ajcos(wt — 1/6)
(cm) va x, = Aycos(ot — ) (cm) (t do bang gidy). Dao dong téng hop c6 bién dd 9 cm. Bé bién do
A, co gia tri cuc dai thi A; co gia tri

A 93 cm. B. 18cm. C.5+3cm. D.6+/3 cm.
Bai 44: Mot chét diém thyc hién dong thoi hai dao dong didu hoa cing phuong x; = acos(ot + 1/3)
(cm) va x, = beos(wt — 1/2) (cm) (t do bang gidy). Biét phuong trinh dao dong tong hop 1a x =
5cos(mt + ¢)(cm). Bién d6 dao dong b c6 gié tri cuc dai khi a bang

A.543 cm. B. 10 cm. C.5+2 cm. D. 2,52 cm.
Bai 45: Hai dao dong diéu hoa ciing phuong, cting tan sd, c6 bién d6 A; = 10 cm, pha ban dau ¢, =
/6 va ¢ bién d6 A,, pha ban dau @, = —1/2. Bién d6 A, thay déi dwoc. Bién d6 dao dongtong hop
A ctia hai dao dong trén co gia tri nho nhét 1a bao nhiéu?

A.573 cm. B. 20 cm. C.5cm. D.6 73 cm.
Bai 46: Hai dao dong diéu hoa cing phuwong, cliing tan sé c6 phwong trinh x; = Ajcos(ot + 1/3)
(cm) va x, = Aycos(ot — 1/4) (cm). Biét phuong trinh dao dong tong hop 1a x*=10cos(wt + @)
(cm). Khi A; ¢6 gia tri cuc dai thi ¢ c6 gia tri

A. —m/3. B. —n/6. C. n/6. D. 5n/6.
Bai 47: Hai chat diém dao dong diéu hoa doc theo hai dwdng thing cung seng song vdi truc OX,
canh nhau, cing tAn sb va bién d6 cua chat diém tha nhit 1a AYR(3 conyglia chét diém tht hai 1a A.
Vi tri can bang cua chiing xem nhu tring nhau & goc toa d6. Khi hai.chas@iém gap nhau ¢ toa do
+A/2, chung déu chuyén dong theo chiéu duong. Hiéu.pha ctiashai dao dong nay co6 thé 1a gia tri
nao sau day:

A. 27/3. B. m/6. C. 7. D. n/2.
Bai 48: C6 hai vat dao dong diéu hoa ciing bién dGyA, cling tan s trén hai duong thing song song
canh nhau va cling song song véi truc Ox. Vi tei can bang ciia chung xem nhu tring nhau & goc toa
d6. Biét rdng chung gip nhau khi chuyéh'dong ngttgc chidu nhau qua vi tri c6 1i d6 0,53 A. Do
léch pha hai dao dong la:

A. /4. B. /3¢ C. n/6. D. 2n/3.
Bai 49: C6 hai vat dao dong diéu hoa cung bién do A, cling tan sb trén hai dudng thang song song
canh nhau va cing song sorg V&istruc Ox. Vi tri can bang cia chung xem nhu tring nhau & goc toa
do. Biét ring ching gap nhau khi chtiyén dong nguoc chidu nhau qua vi tri c6 1i do 0,52 A. Do
léch pha hai dao dong la

A /2, B /3. C. m/6. D. 2w/3.
Bai 50.#ai chatidiém ddo dong diéu hoa doc theo hai duong thing cing song song véi truc OX,
canh/hau, véi cungibién do va tan s6. Vi tri can bang cua ching xem nhu tring nhau & goc toa d9.
Biét rang khi di ngang qua nhau, hai chat diém chuyén dong nguoc chiéu nhau va déu co do lon
cta li d6 bangwiot nira bién do. Higu pha cua hai dao dong nay c6 thé 1a gid tri nao sau day:

A. m/2. B. /3. C.xn D. 2xn/3.
Bai 51: Hai con lic don treo canh nhau c6 chu ky dao dong nho 14 2,4 s va 1,8 s. Kéo hai con lic
léch mot goc nhé nhu nhau roi ddng thai budng nhe thi hai con 1ic s& ddng thai tré lai vi tri nay
sau thoi gian ngén nhat

A.48s. B. 12/11 s. C.72s. D. 18s.
Bai 52: Hai con lic don treo canh nhau c6 chu ky dao dong nhé 1a 4 s va 4,8 s. Kéo Hai con lic
léch mot goc nho nhu nhau rdi ddng thoi budng nhe thi hai con lic s& dong thoi trg lai vi tri nay
sau thoi gian ngén nhat

A.88s. B. 12/11s. C. 6,248 s. D.24s.
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Bai 53: Hai con lac dat canh nhau song song véi nhau trén mat phang ngang c6 chu ky dao dong
lan luot 12 1,4 s va 1,8 s. Kéo hai con lic ra khoi vi tri can bang mot doan nhu nhau rdi dong thoi
budng nhe thi hai con lac s& dong thoi tro lai vi tri nay sau thoi gian ngén nhat

A.88s B. 12,65 C. 6,248 s. D.24s.
Bai 54: Hai con lic dat gan nhau dao dong bé vai chu ki 1an luot 1a 1,5 (s) va 2 (s) trén 2 mat
phang song song. Tai thoi diém t nao d6 ca hai di qua vi tri can bang theo cung chiéu. Thoi gian
ngan nhat dé hai hién tugng trén 13p lai la

A. 3(9). B. 4 (s). C. 12 (5). D. 6 (s).
Bai 55: Hai con lic c6 chidu dai khac nhau dugc kéo 1éch vé cung mot phia voi cing goc 1éch rdi
tha nhe dé cho chung dao dong diéu hoa vai tan s lan luot f, = 5/3 Hz va f, = 1,25 Hz. Sau thoi
gian ngan nhat Ia bao nhiéu thi hai con l4c lai ¢ cing vi tri ban dau

A.3(s). B. 4,8 (s). C.2(9). D. 2,4\(s).
Bai 56: Tai thoi diém ban dau, hai chat diém cung di qua goc O theo chiéu duong, thueshién dao
dong diéu hoa trén ciing mot truc Ox c6 cung bién d6 nhung c¢6 chu ky lan hfotla T, = 1,2 s va T,
= 0,8 s. Thoi diém dau tién hai chat diém d6 gip nhau la

A.t=0,24s. B.t=0,72s. C.t=0,48s. D.t=0,96s.
Bai 57: Tai thoi diém ban dau, hai chat diém cung di qua gc O theo chiéu duong, thuc hién dao
ddng didu hoa trén ciing mot truc Ox c6 cung bién d6 nhung c6 chulkyAanMot 1a T, = 1,2 s va T,
=0,8 5. Thoi diém 1an thir hai ma hai chat diém d6 gap nhau |4

A.t=0,24s. B.t=0,72s. C.t#0,48s. D.t=0,96s.
Bai 58: Tai thoi diém ban ddu, hai chit diém cung di.qua,gdc @ theo chidu duong, thuc hién dao
dong didu hoa trén ciing mot truc Ox c6 cung bién d6 nhung cd chu ky lan lwot 1A T; = 0.8 s va T,
= 2,4 s. Thoi diém déu tién hai chat diém d6 gapmahaula

A.t=0,3s. B.t=12s. C.t=0/4s. D.t=5s.
Bai 59: Tai thoi diém ban dau, hai chat diém eung @i qua gc O theo chiéu duong, thuc hién dao
dong diéu hoa trén ciing mot truc Ox cdheung biéA' dd nhung Véi tan sb goc 1an luot 1a /6 (rad/s)
va /3 (rad/s). Thoi diém dau tién hai'chat diém do gip nhau 1a

A. t=0,3s. B. t=.2s. C.t=12s. D.t=0,5s.
Bai 60: Hai chat diém cung thuc'hién ddo dong diéu hoa trén cing mot truc Ox (O 13 vi tri can
bang c6 cung bién do A nhu'ng eé.tan sb luot 1a f; = 3 Hz va f, = 6 Hz. Luc dau, ca hai chat diém
déu qua li d6 A/2 theo ghidu duong. Thoi diém lan thir 2 cac chat diém do gip nhau 1a

A.t=0,24s. Bit= 1/9s8. C.t=4/27s. D.t=1/3s.
Bai 61: Hailchit,diém clng/thyc hién dao dong diéu hoa trén ciing mot truc Ox (O 1a vi tri can
bing) coeung bién dOWA nhung co tan so lan lugt 1a f; = 3 Hz va f, = 6 Hz. Lic dau, ca hai chat
diém déu qua li d8A/2nhung chit diém 2 theo chiéu am chét diém 1 theo chiéu duong. Thoi diém
lAndau tién cac chat diém d6 gip nhau 1a

A.t=2/27s, B.t=2/9s. C.t=1/9s. D.t=1/27s.
Bai 62: Hai chat diém cung thuc hién dao dong diéu hoa trén cung mot truc Ox co phuong trinh
lan luot 14 x; = Acos(nt + 1/2) v X, = Acos(nt + 1/6). Tim thoi diém dau tién hai chat diém do gap
nhau va tinh ti s6 van tc cua vat 1 va cua vat 2 khi do.

A . t=0,3svaviyv, =2, B.t=2/3s va vi/v, = —1.

C.t:0,4SVaV1/V2:_1. D.t=2/3s VélV1/V2:_2.
Bai 63: Hai chét diém cung thuc hién dao dong diéu hoa trén cung mét truc Ox c6 phuong trinh
lan luot 1a x; = Acos(3nt + m/2) va x, = Acos(3xt + n/6). Tim thoi diém dau tién hai chat diém d6
gap nhau va tinh ti s6 van téc cua vat 1 va cua vat 2 khi do.

A.t=O,3SVéV1/V2=2. B.t_2/9SVéV1/V2:_1.

C.t=04svavyv,=1. D.t=2/9 s va vi/v, =2
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Bai 64: Hai chat diém dao dong diéu hoa doc theo hai duong thang cung song song vai truc OX,
canh nhau, véi cliing bién d6 nhung chu ki 1dn lugt 14 3 (s) va 6 (s). Vi tri can bang cua ching xem
nhu tring nhau & goc toa d6. Khi gap nhau ti s6 toc d cua chat diém thir nhat véi téc do cua chat
diém thir hai la

A. 3:2. B. 2:3. C. 1.2 D. 2:l.
Bai 65: Hai chat diém dao dong diéu hoa trén mot duong thang, cing vi tri cin bang, cling bién
do, co tan so f; = 2 Hz va f, = 4 Hz. Khi hai chét diém gap nhau c6 toc do dao dong twong tng la
V1 Va Vs, ti 86 Vi/v, bang

A. 4. B. 2. C.1/4. D. 1/2.
Bai 66: Hai con lic 10 xo ndm ngang c¢6 chu ki T; = T»/2. Kéo léch cac vat nang toi vi tri cach cac
Vi tri can bang cua chiing mot doan A nhu nhau va ddng thoi tha cho chuyén dong ki6ngvan toc
ban dau. Khi khoang cach tir vat ning cia cac con lic dén vi tri cAn bang cua chung/déu 1a b (0'< b
< A) thi ti s6 56 do 16n van tdc cua vat thir nhat va vat thir hai la

A J2:2. B.2:\2 . C. 12 D.2:1.
Bai 67: Hai con lic don gidng hét nhau dao dong diéu hoa véi chu ki 2 (s) trong hai mat phang
song song ddi dién nhau (vi tri cAn bang hai vat déu & gdc toa d6).Bicn do cua con lac thir nhat
I6n gip do6i con lic thir hai. Biét ¢ thoi diém t = 1 (s) hai vat gdp nhau va chung chuyén dong
nguoc chiéu nhau. Thoi diém tiép theo hai vat lai gap nhau 1a

A t=2(s). B.t=3(s). C.t=4(s). D. t =5(s).
Bai 68: Hai chat diém dao dong diéu hoa véi chu ky T, léchpha nhat n/3 Vi bién d6 lan luot 1a A
va 2A, trén hai truc toa d¢ song song cung chiéu, géc toa,do nam trén duong vudng goc chung.
Khoang thoi gian nho nhét gitra hai lan chiing ngang/nhau 13

A. T/2. B. T C. T/3. D. T/4.
Bai 69: Hai con lic 10 xo gidng nhau cing ¢6 khoidwgng vat ning m = 10 g, d6 cing 16 xo la k =
n? N/em, dao dong didu hoa doc theo hai@uong,thiang song song k& lién nhau (vi tri can bang hai
vat déu & cung gdc toa do). Bién d6 ctidicon lac thu hai 16n gap ba lan bién do cua con lic thir
nhat. Biét rang lic hai vat gap nhap chting ¢huyén dong nguoc chiéu nhau. Khoang thoi gian gitra
hai 14n hai vt nang gap nhau lién(tiép 1a

A. 0,02 (s). B.0,04(s). C. 0,03 (). D. 0,01 (s).
Bai 70: Hai chat diém M, va Mimeing dao dong trén truc OX, quanh vi tri cdn bang O theo cac
phwong trinh: x; = Ace827ft.va x, =/Acos(2xft + m). Trong 5 chu ki dau tién chung gap nhau bao
nhiéu lan

A. 5 lant B’ 10 lan. C. 20 lan. D. 40 lan.
Bai 71: Mai con lic co ehu ki xap xi nhau T, = 2,1 s va T, = 2,0 s bit dau dao dong tir mot thoi
diéma’=,0. Hoi sauimét khoang thoi gian ngin nhét At bing bao nhiéu thi con lic ¢6 chu ki T thuc
hiéh duoeding n dao dong va con lic ¢6 chu ki T” thuc hién duge dung n + 1 dao dong?

A. 4.2 (5)! B. 42 (s). C. 35 (s). D. 40 (s).
Bai 72: Cho/mét con lic don A dao dong canh mot con lic dong hd B ¢ chu ki 2 (s), con lic B
dao dong nhanh hon con 1ic A mot chit. Quan sat cho két qua cir sau nhitng khoang thoi gian lién
tiép bang nhau 34 gidy, 2 con lic déu di qua vi tri can bang theo chiéu duong. Hay tinh chu ki dao
dong cua con lic A.

A. 2,8 (). B. 2,125 (5). C. 2,7 (s). D. 1,889 (s).
Bai 73: Hai con lic ¢6 chu ki x4p xi nhau T = 2,001 s va T* = 2,002 s bat dau dao dong tir mot thoi
diém t = 0. Hoi sau mot khoang thoi gian ngin nhat At bang bao nhiéu thi con lic ¢6 chu ki T thyc
hién dugc ding n + 1 dao déng va con lic ¢6 chu ki T’ thuc hién dugce dung n dao dong?

A. 360 (5). B. 4006,002 (S). C. 3500 (s). D. 3000 (s).
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Bai 74: Hai con lac 10 xo ¢6 chu ki lan lugt 1a Ty, T, = 2,9 (s), cung bat dau dao dong vao thoi
diém t = 0, dén thoi diém t = 87 s thi con 14c tha nhét thuc hién duoc dtng n dao dong va con l4c
thir hai thuc hién duge ding n + 1 dao déng. Tinh T;.

A8 (s). B. 3,0 (s). C. 2,7 (s). D. 3,1 (s).
Bai 75: Mot con lic don A dao dong nho vai Ta trudc mat mot con lic ddng hd g gidy B vai chu
ki Tg = 2 (s). Con lic B dao dong nhanh hon con lic A mét chiit (T > Tg) nén c6 nhirng lan hai
con lac chuyén dong cung chiéu va tring v6i nhau tai vi tri can bang cta ching (goi 1a nhiing lan
tring phiing). Quan sat cho thay hai lan tring phing lién tiép cach nhau 590 (s). Chu ky dao dong
caa con lic don A 1a

A. 2,0606 (s). B. 2,1609 (s). C. 2,0068 (). D. 2,0079 (s).
Bai 76: Cho Hai con lic 10 xo A va B dao dong diéu hoa trén hai dudng thing song sofig Vigi nhau.
Ban diu kéo vat nang cua hai con lic vé ciing mot phia mot doan bang nhau rdi buiéng nhe'éung
mot lic. Con lic B dao dong cham hon con 1ic A mot chut va sau 5 phut 14 gidy nguoi ta méi
quan sat thiy Hai vat nang lai hing nhau & vi tri ban dau. Néu chu ki dao.d6ng cua con lic A 1a
0,628 (s) chu ki cua B 1a

A. 0,630 (s). B. 0,627 (s). C. 0,626 (s). D. 0,629 (s).
Bai 77: Hai con lic 10 xo giéng hét nhau dao dong diéu hoa trén niat phdng NAm ngang, doc theo
Hai duong thiang song song canh nhau va song song véi truc Ox. Bién/dof€tia con lic 1 1a A, = 4
cm, con lc 2 1a A, = 4+/3 cm. Con l4c 2 dao dong sém pha'honicon Tac 144 trong qua trinh dao
dong khoang cach 16n nhat gitra hai vat doc theo truc Ox 14 4lem. Khi dong ning ciia con lic 1 cuc
tiéu thi dong nang con lac thir 2 bing

A. 1/4 gia tri cuc dai. B. 3/4 gia tri cue dali.

C. 2/3 gia tri cuc dal. D. A2 giatri;eac dai.
Bai 78: Hai con lic 16 xo gidng hét nhau dae dong'didu hoa trén mat phang nim ngang, doc theo
Hai duong thang song song canh nhau vafsongisong véi truc Ox. Bién do cua con lic 1 1a A, = 4
cm, con lic 2 1a A, = 4+/3 cm. Con J&€ 2:dao dong som pha hon con lic 1 va trong qua trinh dao
dong khoang cach 16n nhat gitra haiivat doeitheo truc Ox 1a 4 cm. Khi dong ning cua con lic 2
bang mot phan tu gi4 tri cuc dai thi dongméng con lic thir 1 bing

A. cyc tiéu hoac bang 1/44gia tri cuc dai. B. cuc tiéu hoac bang 3/4 gia tri cuc dai.

C. cuc dai hoac béng 2/3 gia tri Guc dai. D. cyc dai hoic bang 1/4 gia tri cuc dai..
Bai 79: Hai chat diém(M vaN, co cling khdi luong, dao dong didu hoa ciung tan sé doc theo hai
duong thang song.song ké nhau va song song véi truc toa dd OX. Vi tri can bang ciia M va ciia N
déu ¢ trén mobdrongithang qua gic toa do va vudng goc vai Ox. Bién d6 cua M va N lan luot 1a
6 cm yd 62 cm) Trong qua trinh dao dong, khoang cach 16n nhat giita M va N theo phuong Ox
1a 6/cm. Méc thé nang tai vi tri can bang. O thoi diém ma M c6 dong nang bang thé nang thi thé
nang cua N

A. cuc dai hodc bang nira gié tri cuc dai. B. cuc dai hoic bang 0,75 gia tri cuc dai.

C. bing 0 hoic bang gia tri cuc dai. D. bang 0 hoic bang 0,75 gia tri cuc dai.
Bai 80: Hai chat diém dao dong diéu hoa doc theo hai dwdng thing cliing song song vdi truc OX,
canh nhau, cing tan sé va bién d6 cua chit diém thir nhat 1a 4 cm con cua chit diém tht hai 1a
14,928 cm. Vi tri can bang cia chiing xem nhu tring nhau ¢ goc toa do. Khi hai chat diém gap
nhau ¢ toa do 3,864 cm, chung chuyén dong nguoc chiéu nhau. Hiéu pha cua hai dao dong nay co
thé 1a gia trj ndo sau day:

A. 2n/3. B. n/3. C.m D. n/2.
Bai 81: Hai con lic don (v6i tan s6 goc dao dong didu hoa lan luot 1a 107/9 rad/s va 107/8 rad/s)
dugc treo & tran mot can phong. Khi cac vat nho cua hai con lic dang & vi tri cdn bang, dong thoi
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truyén cho chung céac van toc cung hudng sao cho hai con lac dao dong diéu hoa véi cung bién do
goc, trong hai mat phiang song song véi nhau. Tim khoang thoi gian ké tir luc truyén van tc dén
lac hai day treo song song nhau lan thir 2014.

A.16115s. B. 14486,4 s. C. 14486,8s. D. 14501,2 s.

1.C 2.B 3.C 4.A 5B 6.C 7.A 8.C 9.C 10.A

11.D 12.A 13.A 14.B 15.A 16.B 17.A 18.A 19.B 20.D

21.C 22.B 23.D 24.B 25.C 26.C 27.A 28.A 29.A 30.D

31.C 32.C 33.D 34.B 35.B 36.C 37.A 38.C 39.D 40.D

41.D 42.B 43.A 44.A 45.A 46.B 47.B 48.B 49.A 50.D

51.C 52.D 53.B 54.D 55.D 56.A 57.B 58.A 59.B 60.C

61.C 62.B 63.B 64.D 65.D 66.D 67.A 68.A 69.D 70.B

71.B 72.B 73.B 74.B 75.C 76.D 77.A 78.B 79.C 80.D

81.A
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