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CHU PE TONG HQOP DAO PONG
4

I. BAl TOAN TONG HQP HAI DAO PONG PIEU HOA CUNG PHUONG, CUNG TAN SO

Bai toan: Mot vat dao dong diéu hoa Ia tong hop cua hai dao VA
d6ng thanh phan cing phuong, cing tan s ¢6 phuwong trinh lan lugt
la x, =A,cos(wt+@,) va x, =A,cos(ot+¢,). Xac dinh dao dong
téng hop cua vat.

1. Tong hop dao ddng bang phwong phap vecto quay

Theo phuong phéap nay thi dao dong tong hop cia hai dao dong co
dang:

x =Acos(ot+0)
Trong do: A* =A% + A2 +2A A,COSAQ

VA tang= A sing, + A, sing,
A,cosp, + A,cosp,

Véi Ap =g, — o, 14 d6 léch pha giita hai dao dong thanh phan.

2. Tong hop daoe dong biang may tinh cam tay

Pé tién hanh tong hop hai dao dong diéu hoa, tacd | + Chuyén may tinh vé sé phac Mode — 2

thé tién hanh nhu sau: o .
+ Xuat két qua Shift - 2 - 3 - =

+ Bwéc 1: Chuyén may tinh vé sé phac Mode — 2

+ Buwéc 2: Nhap sb liéu

Dang dai so Dang phiic
x, = A,cos(ot +¢,) AL,
X2 :AZCOS(OJt+(P2) AZZ(PZ
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+ Bwéc 3: Xuat két qua Shift > 2 —» 3 »=

I1. CAC BAI TOAN LIEN QUAN:

1. Bai toan lién quan dén khoang cach giira hai vat

Bai tap mau 1: Hai vat dao dong diéu hoa trén hai doan thang song song canh nhau, cling mét vi tri can bang
triing véi goc toa do, cling mot truc toa d song song vai doan thang d6 véi cac phuong trinh li d6 lan luot 14

X, = 3cos(g it + gj cmva x, =33 cos[g nt +%n) cm. Tur thoi diém t = 0, thoi diém dé hai vat c6 khoang cach

I6n nhat 1a bao nhiéu?

A.04s B.0,5s C.06s D.0,7s
Huéng dan:
+ Ta cd, khoang cach giira hai vat dugc xac dinh boi | + Chuyén may tinh vé sé phicc Mode — 2
AX =|X, =X, .
+ Nhap két qua:

+ Ta thu dugc : AX= GCOS(%TEt + nj cm Biﬁﬂféuj'?; 1 El]m
Pé Ax, thi 5—;t+n: kn:tzg(k—l) + Xuét két qua Shift - 2 — 3 =
Tai k=2 thi t=0,65 3260+343 L150M b

' (C&a20)

v Papan C

2. Bai toan cuc tri lién quan dén thay ddi bién dd
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Bai tap miu 1:(Chuyén KHTN — 2013) Cho hai dao dong diéu hoa cting phuong, cling tan sé c6 phuong trinh

lan luot 12 x, =A, cos(mt +gjcm VA X, =5c0s(ot +¢)cm . Phuong trinh dao dao dong téng hop cua hai dao

dong nay c6 dang x = Acos(cot +gjcm . Thay d6i A1 dé bién do A c6 gia tri I6n nhit Amax. Gid tri d6

A. 10/3¢cm B.10cm C.5cm D. 543¢cm

Huwéng dan:
+ Phuong phéap dai s6
Tacod x,=x-x, = A2=A*+ A? —2AA1COS((p1 —(P)

Dao ham hai vé vai bién 1a A; ta thu duoc

0=2AA"—2Acos(q, —¢)—2A,A’cos (g, —¢)

L
2

A’ dat cyc tri tai A’=0 tir d6 ta tinh duoc A, = Acos(¢, —¢) =
Thay vao biéu thirc bién d6 ta thu duoc A_, =10cm

Ap dung dinh ly sin trong tam giac

A A, A,
sinoc_sin(3O°):>A_sin(3O°)sma

A,

sin(30°) ={e

Dé Amax thi Sin(l =1:> Amax =

v Dip an B
3. Bai toan so lan hai vat gap nhau

Bai tAp maiu 1: Cho hai dao dong diéu hoa cing phuong, ciing tan s6 ¢6 phuong trinh lan luot 12
X, = 6cos(2nt + gj cm va X, = 6cos(2nt + 2—;) cm . Khong tinh thoi diém ban dau, hai dao dong nay co cung li do
lan tha 5 vao thai diém

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

Hudéng dan:

Hai chét diém co cung li do
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X, =X, & X; —X, =0<>6c0s(2nt) =0 < 2nt =2kn =t =k

T biéu thire cua t, ta thay rang néu khdng tinh thoi diém ban dau thi hai dao dong nay gap nhau lan thit 5 Gng
VoI k=6=1t=6s

v DipanB

BAI TAP VAN DUNG

Cau 1: Xét dao dong tong hop cua hai dao dong thanh phan c6 cung phuong va cing tan s6. Bién do cua dao
dong tong hop khdng phu thudc

A. bién do cta dao dong thanh phan thir nhat B. bién d6 cua dao dong thanh phan thir hai
C. tan s6 chung cua hai dao dong thanh phan D. d6 léch pha cua hai dao dong thanh phan

Cau 2: Dao dong ciia mot vat 1a tong hop cua hai dao dong thanh phan c¢6 phuong trinh 1an luot la
X, =3cos(nt)cm va x, = 4cos(nt) cm. Phuong trinh ctia dao dong tong hop:

A. x=3cos(nt+m)cm B. x=7cos(nt)cm

C. x=3cos(nt—m)cm D. x =7cos(2nt)cm

Céau 3: Phuong trinh dao dong tong hop cua hai dao dong thanh phan x, = GCOS(nt +gj cmva x, =6cos(nt) cm:
A. x=3cos(nt)cm B. x=3005(nt+gj cm

C. x:6\/§cos(nt+g) cm D. x=3\/§cos(nt+gjcm

Cau 4: Dao dong ciia mét vat 1a tong hop cua hai dao dong thanh phan c6 bién d6 lan luot 1a 3 cm va 4 cm. Do

léch pha gitra ching la % . Dao d6ng tong hop c6 bién do:

A.3cm B.4cm C.5cm D.6cm
Cau 5: Hai dao dong thanh phan cia mot chat diém c6 phuong trinh 1an luot 12 x, = 4cos(2xt)cm va

X, = 4cos[2nt + g) cm. Toc do cua chat diém nay khi n6 di qua vi tri can bang la:

A. 8t cm/s B. 4J2r cm/s C. 8/2rcm/s D. 4m cm/s
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Cau 6: Hai dao dong thanh phan caa mét vét dao dong diéu hoa co phuong trinh lan luot 13 X, = 5C0$(7‘ct + g)
CM VA x, = 5cos(nt +gj cm. Gia toc cua vat khi vat dang o bién am gan gia tri nao sau ddy nhat

A. 50 cm/s? B. 100 cm/s? C. 150 cm/s? D. 200 cm/s?
Cau 7: Dao dong téng hop cua hai dao dong thanh phan cé dang x = 5cos[2nt +gj cm. Xac dinh dao dong

thanh phan x, biét rang x, =5005(2nt+2—;jcm.
A. X1:5\/§COS(2M+%] cm B. x, =5cos(2xt)cm

C. x, =10COS(2nt+gj cm D. x, :5J§cos(2nt+gj cm

Cau 8: Dao dong cua mat vat 12 tong hop cua hai dao dong thanh phan x, =6cos(4nt)cm va x, = 3cos(4nt + )
cm. Téc d6 cua vat tai vi tri vat c6 dong ning bang 3 1an thé ning 1a:

A. 6/3rcm/s B. 6m cm/s C.3n cm/s D. 33rcm/s

Cau 9: Cho hai dao dong thanh phan x, = 2cos(7it) cM VA x, = A, Cos(nt +2—;j cm. Gida tri ciia A2 dé bién do A
cua dao dong téng hop cuc tiéu 1a:
A.lcm B.2cm C.2cm D. J/3cm

Cau 10: Trong téng hop hai dao dong thanh phan x, = A, cos(wt) Va x, =A, cos(ot +¢) ta thu dugc
x = Acos(ot +0). Gia tri ctia ¢ dé A cuc dai:

A.0 B C.n D.3n

r
2
Cau 11: Ta c6 thé tong hop hai dao dong thanh phan khi hai dao dong nay:
A. ciing phuong, ciing tan s6
B. cling bién d¢ va clng tan s6
C. cling tan s va c6 do léch pha khong doi
D. cuing phuong, cing tan s6 va c6 do léch pha khong dbi theo thoi gian

Cau 12: Chon pha
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A. cuc dai khi do léch pha gitta hai dao dong thanh phan 1a 2=
B. cuc tiéu khi d6 léch pha giira hai dao dong thanh phan 1a =
C. phu thudc vao tan sb cua hai dao dong thanh phan
D. phu thudc va do léch pha giita hai dao dong thanh phan
Cau 13: Biéu thuc xac dinh pha ban dau cta dao dong tén hop tir hai dao dong thanh phan:

_ A, cosg, +A,CoSQ,
A sing, + A, sing,

_Asing +A;sing,
A, coso, +A,sing,

A tane B. tan¢

C. tang= Asing, + A, sing, D. tang= A, sing, + A, coso,
A, coso, + A, Coso, A, cosg, + A, C0s0,

Cau 14: A1, Az lan luot 13 bién do cia cac dao dong thanh phan. Goi A 1a bién d6 dao dong tong hop. Biéu kién
cua d léch pha A de A=|A, - A,|la:

A. Ap=2kn B. Ap=(2k+1)rn C. Ap=kn D.Ap=(k+1)n

Cau 15: (Quéc gia — 2014) Cho hai dao dong diéu hoa cting phuong v6i cac phuong trinh 1an luot 13
X, = A, cos(ot +0,35)cm VA X, = A, cos( ot —1,57) cm. Dao dong tong hop clia hai dao dong nay c6 phuong trinh

x = 20cos(ot + ) cm. Gid tri cyc dai cua (A, +A,) gan gia tri nao sau day nhat?

A.20cm B.25cm C.35cm D. 40 cm

Céau 16: Hai dao dong cting phuong 1an lugt c6 phuong trinh x, = A, cos(nt + gj cmva x, = 6cos(nt —gj cm.
Dao dong téng hop ctia hai dao dong nay c6 phuong trinh x =10cos(wt + ) . Thay d6i A1 dén khi bién do A dat

gia tri cyc tiéu. Khi d6 gia tri coa ¢ la:

A I B. - X C.n D.0
6 3

Cau 17: Mot vat tham gia dong thoi hai dao dong diéu hoa ciing phuong, cling tan s6 ¢4 dang nhu sau
X, =cos(4t+@,) cm, X, =2cos(4t+@,) cm (t tinh bang s), véi 0< ¢, —¢, <n . Biét phuong trinh dao dong tong

hop la x =cos(4t+gj cm. Gié tri o1 bang:
2n 5n

A —— B. — C. —— D.
6 3 6

N3
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Céau 18: Hai vat dao dong trén truc Ox c6 phuong trinh x, = 3COS(5nt —gj cm va x, =~/3cos [Snt —gj cm thi sau
1 s ké tur thoi diém t = 0 s6 1an hai vat di ngang qua nhau 1a:

A.5 B.6 C.7 D.8
Cau 19: Mot chat diém tham gia dong thdi hai dao dong diéu hoa trén truc Ox c6 phuong trinh x, = A, cos(10t)
VA X, = A, cos(10t +¢, ). Phuong trinh dao dong tong hop x =A,+/3cos(10t +¢) trong d6 o, —(p:g Tiséd 2

P,
bang:

Cau 20: Dao dong cua vat la tong hop cua hai dao dong thanh phan cling phuong, ciing tan sb
X, = 4,8005(10\/§t +gj cm, x, =A, COS(lO\/Et - TI:) cm. Biét toc do cua vat tai thoi diém dong nang bang 3 lan thé
ning 1a 0,36 m/s. Bién do A, béng:

A.7,2cm B. 6,4cm C.3,2cm D. 3,6 cm
Cau 21: Mot vat c6 khéi luong 0,5 kg thuc hién dong thoi hai dao dong didu hoa ciing phwong, ciing tan s6 goc
4mrad/s, x, =A, cos(oot +gj cmva x, = 4sin(mt —gj cm. Biét hop luc tac dung Ién vat c6 do 16n cuc dai 12 2,4
N. Bién do A; c6 gia tri:

A.5cm B.6cm C.7cm D.3cm
Cau 22: (Chuyén Vinh Phiic — 2017) Hai con lic 10 xo gidng nhau gém 10 xo nhe va vat nang c¢é khdi luong
500 g, dao dong diéu hoa véi phurong trinh 1an luot 12 x, = Acos(mt —gj cmva x, = %cos(mt +gj cm trén hai

truc toa do song song cuing chiéu, gan nhau va ciing goc toa do. Biét trong qua trinh dao dong, khoang céch gitra
hai vat 16n nhat bang 10 cm va van téc twong ddi giita chung c6 do 16n cuc dai bang 1 m/s. Bé hai con lic trén
dirng lai phai thuc hién 1&n hé hai con lic mot cong co hoc ¢6 téng d6 1on bang

A.0,25] B.0,1J C.051J D.0,15J
Cau 23: (Hoang L& Kha — 2017) Mot vat thuc hién dong thoi ba dao dong cling phuong x, = A, cos(mt + z—snj
X, =A,c0s(ot), X, =A, cos[mt—z—;j . Tai thoi diém ty cac li do 6 gia tri x, =—10cm, x, =40cm, x, =—20cm.

Tai thoi diém t, =t, +% céc gia tri i d6 lan luot 1a x, =—10/3cm, x, =0cm, X, =20+/3 cm Tim bién d6 dao

dong tong hop
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A. 50 cm B. 20 cm C.30cm D. 40./3¢cm

Cau 24: (Hoang Lé Kha — 2017) Hai con lic 16 xo giéng hét nhau dao dong diéu hoa trén mat phang nam
ngang doc theo hai dudng thing song song canh nhau va song song vaéi truc Ox. Bién do cua con lic thir nhat 13
A, =4cm, caa con lic thi hai la A, =4+/3 cm, con l4c thi hai dao dong s6m pha hon con l4c thir nhat. Trong
qué trinh dao dong khoang céch 16n nhét giira hai vat doc theo tryc Ox 13 a = 4 cm. Khi dong ning cua con lic
thir nhat cuc dai 1a W thi dong ning cua con lic th hai la

3

AW B. 4W C.=w D. =w

M| ©
wilr

Cau 25: (Yén Lac — 2017) Dao dong caa mot vat 1a tong hop cua hai dao dong diéu hoa cing phuong, cing
tan s6. Biét dao dong thi nhat c6 bién d6 A, =6cm va tré pha g S0 v6i dao dong tong hop. Tai thoi diém dao

dong th hai co 1i do bang bién do cua dao dong thir nhat thi dao dong tong hop ¢6 li @ bang 9 cm. Bién d6 cua
dao dong tong hop bang

A. 18 cm B.12cm C. 93 cm D. 63 cm
Cau 26: (Chuyén Vinh — 2017) Hai dao dong diéu hoa c6 phuong trinh x, = 23in(4t +@p +gj cmva

X, = 2cos(4t +, +gj cm. Biét 0< ¢, — ¢, <n va dao dong tong hop cé phuong trinh x = Zcos(4t +%J cm. Gia
tri cua @1 la
. T B. n c. T D. 427
18 30 3 90
Cau 27: (Chuyén Long An — 2017) Hai diém sang dao dong diéu hoa trén truc Ox, chung vi tri can bang O,
cling tan sé £, co bién do dao dong cua diém tha nhat 13 A diém thir hai 12 2A. Tai thoi diém ban dau, diém sang
thir nhat di qua vi tri can bang, diém sang thir hai & vi tri bién. Khoang cach Ién nhat giita hai diém sang 1a

A A
A. — B. AJ2 C. — D. A5
N V2 7 ¥

Cau 28: (Quéc Hoc — 2017) Mat vat thuc hién déng thoi hai dao dong diéu hoa cting phuong, cing tan sb co
bién d6 lan luot 1a 8 cm va 12 cm. Bién d6 dao dong tong hop c6 thé 1a

A.2cm B.3cm C.5cm D.21cm
Cau 29: (Quédc Hoc — 2017) Mot vat nho c6 chuyén dong 1a tdng hop cua hai dao dong didu hoa co phuong
trinh x, =A, cos(wt); x, =A, cos(cot +g] . Goi W 14 co ning cua vat. Khéi lwong cua vat ning duoc tinh theo

cong thuc
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2W 2W

A m_mz(Af+A§) 5. m_mz(Af—Ag)
W W

C M= A A > A A

Cau 30: (Quéc Hoc — 2017) Mat vat thuc hién ddng thoi ba dao dong didu hoa cuing phuong, cing tan sé ¢6

phuong trinh lan lugt 13 x, = A, cos(Znt + @) cm, x, =A,cos(2nt)cm, x, =A, cos(Znt - Ej cm. Tai thoi diém
3 3

t, cac gia tri i do 1a x, =—20cm, x, =80cm ; x, =40 cm, tai thoi diém t,=t, +% cacgiatrilido x, =-20+/3cm,

X, =0cm ; X, = 40+/3 cm. Phuong trinh cua dao dong téng hop 12

A. x=50cos[2nt+gj cm B. x=40cos(2nt—gj cm

C. x=40cos(2nt+gj cm D. x=20005(2nt—gj cm

Cau 31: (Chuyén KHTN —2017) Mét vat thuc hién dong thoi ba dao dong diéu hoa ciing phuong, cing tan sb
tuong ung 1a (1), (2), (3). Dao dong (1) nguoc pha va ¢6 nang luong gap d6i dao dong (2). Dao dong tong hop
(13) c6 nang luong 1a 3W. Dao dong tong hop (23) ¢6 nang lwong W va vudng pha véi dao dong (1). Dao dong
téng hop caa vat c6 nang luong gan nhat véi gia tri nao sau day?

A 2]TW B. 3,3W C.2,3W D.1,7W

Cau 32: (Chuyén KHTN —2017) Hai chat diém M va N c6 cung khéi luong, dao dong diéu hoa cing tan s6
doc theo hai dudng thiang song song ké nhau va song song véi truc Ox. Vi tri can bang ciia M va N déu nam
trén mot dudng thang di qua gdc toa do va vudng goc véi Ox. Bién do cia M 1a 6 cm, caa N 12 8 cm. Trong qué
trinh dao dong, khoang cach 16n nhat giita M va N theo phuong Ox 1a 10 cm. Méc thé ning tai vi tri can bang.
O thoi diém ma M c6 dong nang bang ba lan thé nang thi ti s6 giita dong niang cua M va cua N la

c. ¥ D.

A .
16 16

[SSHIEN
99)
|
Nlw

Cau 33: (Huynh Thac Khang — 2017) Mot vat tham gia dong thoi hai dao dong diéu hoa két hop nguoc pha
nhau. Tai mot thoi diém ly d6 cua dao dong thanh phan tha nhat va dao dong téng hop lan luot 12 2 cm va -3
cm. O thoi diém ly d6 dao dong tong hop 14 4,5 cm thi ly @6 cia dao dong thanh phan thir hai la:

A. -3 cm B. —-7,5 cm C.7,5cm D.3cm

Cau 34: Hai chat diém thuc hién dao dong didu hoa trén hai dudng thiang song song, nim ngang, ¢ gic toa do
nam cuing trén mot dudng thang c6 phuong thang ding. Phuong trinh dao dong cua céc chat diém tuong tng 1a
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X, =A, Cos[nt +g] cm VA x, = 6cos(nt +g] cm (géc thoi gian 12 Iac hai vat bit dau chuyén dong). Trong qué

trinh dao dong, khoang cach theo phuong ngang giita hai chat diém duoc biéu dién bang phuong trinh
d =Acos( ot +¢)cm. Thay doi Ar dén khi bién do A dat gia tri cuc tiéu thi

T

A.(pz—g B.(pz—g C.¢=0 D. o=n
BANG DAP AN
Caul Cau 2 Cau 3 Cau 4 Cau 5 Cau 6 Cau 7 Cau 8 Cau9 | Caulo
C B C C C B B A A A
Caull | Caul2 | Caul3 | Cau14 | Caul5 | Caule | Caul7 | Cau1l18 | Cau19 | Cau20
D C C B @ B ® A C D
Cau?2l | Cau?22 | Cau23 | Cau24 | Cau2s5 | Cauz26 | Cau27 | Cau28 | Cau?29 | Cau3do
C A B C D B D C D B
Cau3l | CAu32 | Cau33 | Cau34 | Cau3s | Cau3b | Cauldr | Cau38 | Cau39 | Cau4o
D C C B
DAP AN CHI TIET
Cau 1:

Bién d6 cua dao dong tdng hop khdng phu thudc vao tan sé caa hai dao dong thanh phan

v Pap an C
Cau 2:

Phuong trinh dao dong tong hop x =7cos(nt) cm

v DPap an B
Cau 3:
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Phuong trinh dao dong téng hop x = 6\/§cos[nt + gjcm

v Pap an C
Cau 4:
Bién d6 dao dong tong hop A=+/3* +4% =5cm

v Pap an C
Cau 5:

Toc do cuc dai cua vat v,,, = oA = oJA? + A? = 21y/4? + 42 =82rcmls

v Pap an C
Cau 6:

Gia toc cua vat tai bién am ¢ng véi gia tri cuc dai

B = 0°A = 07 \JAZ + AZ + 2A A, c0SAQ = * /5% + 52 + 2.5.500530° =95,3Cm/s?

v Pap an B
CauT:

Dao dong thanh phan x, =5cos(2nt) cm

v Pap 4an B
Cau 8:

Téc do cuc dai cia vat trong qua trinh dao dong v, = 0A = 4n(6-3)=12rncm/s

+ Tai vi tri dong ning bang 3 1an thé ning thi x = % =>v= ?vmax = 6+/3ncm/s
v DPap an A
Cau 9:

Bién do dao dong tong hop cua vat dugc xéac dinh bai
2 2 2 2n 2 2n 2
A" =2"+A5+2.2.A,c08 3 =A, +2.2.cos 3 A,+2

2.2.003(2;)
A cuc tiéu tai A= Y =1cm

v Pap an A
Cau 10:
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Bién do clia dao dong tong hop A =./A? + A2 +2A /A, cosAg = A, khi Ap=0

v Dap an A
Cau 11:

Ta chi c6 thé tong hop hai dao dong khi hai dao dong niy c6 cung phuong cing tan s6 va do léch pha khong doi
theo thoi gian

v Pap an D
Cau 12:

Bién d6 dao dong tong hop khéng phu thudc vao tan sé cia dao dong thanh phan

v Pap an C
Cau 13:

Biéu thirc xac dinh pha ban dau cua dao dong tong hop

A sing, + A, sing,

tanp =
A, cosp, + A, Ccoso,

v Pap an C
Cau 14:

Diéu kién dé A=|A, - A,| 12 hai dao dong thanh phan nguoc pha nhau = A =(2k +1)n

v Pap an B
Céu 15:

+ Phuong phap dai s6 :

Tir biéu thuc tong hop dao dong ta co

AZ=AZ 1+ A2+ 2A A, cosAp kéthop véi A2 +AZ=(A +A,) —2AA,

Ta thu dugc : A>=(A, +A, ) +2AA, (cosAp—1)= (A, +A, )’ = A —2A/A, (cosAp-1)

Tur bicu thirc trén ta thay rang dé (A, +A,) _ thi A,A, nhé nhat

2
L ae . . 2 . A +A
Bat dang thirc Cosi cho hai s6 A1 va Az: (A, +A, )2 24AA, = AA, < M

A +A,)
_( 1+22)max (COSA(P_l)Q(Al+A2)max:ﬁ:34’87cm
14 S0P

2

Vay (A +A,). =A?
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+ Phuong phap gian do vecto
Gian dd vecto cho bai toan tong hop hai dao dong

Ap dung dinh ly sin trong tam giac ta c6

A, A, A
sin(n+ j sin(¢y -~ o) Sin(z—(le
A +A, A

. T . . T
sm(2+(p)+sm((pl -) sm(z—(plj

Suy raA, +A, = L{sin[% + (pj+sin((pl —(p)}
sin(n—(plj

Tathdy rang (A, +A,) _ khi Sin(g+(p]+sin((pl —¢) 16n nhat

sin(g +(pj+sin((p1 —9)= 23in(%+%)cos(g—@l + 2(pj

. (m . (T
= |SIN| —+¢ |+SINn - =2sin| —+ -
[ (2 (pj (o (p)Lx (4 2)

Vay (A +A;), =+25in(%+%):34,89 cm
ey
v Pap an C
Cau 16:

Bién do dao dong tong hop A2 = A% + 62 + 2.A1.6.cos(2—;)

2.6.cos(2nj
. \3)
2

+Dé A nho nhét thi A, =- =3cm

. TT R
3.sin (6) + 6.sm(—2j
Khi d6 tang= :_\/§:>(p:_g
3.cos[g)+6.cos(—:j

v Dap-4aB
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Céu 17:
Tir két qua tong hop dao dong A2 = A2 + A2 +2A,A, C0SAQ < 1% =12 + 22 +2.1.2.c0S A9 = Ap =Tt

— Hai dao dong nay nguoc pha, do d6 pha cua dao dong téng hop s& cling pha véi dao dong thanh phan ¢ bién
d0 16n hon

T 5n
:>(P1=—’T—g :_E
v Pap an C

Cau 18:

Hai chit diém di qua nhau X =X, & X —X, =0 \/ECO(Snt —g) =0

+ Khoang thoi gian 1 s &ting vai goc quét Ap=wAt=5t=4n+m X, —X,

.Y

+ Khéng tinh thoi diém ban dau thi véi goc quét trén ta dé& dang xéac
dinh duoc c6 5 1an hai chit diém di qua nhau

+4/3

v Pap an A
Céu 19:

Taco x, =X—x, = A2 = A2 +3A2 + 2.A,/3A, cos(p, —¢) <= AZ = A3 +3AZ +3AA,

A =0,5

+ Pé don gian, ta chuan hda A, =1:>[A .
l:

+Voi A,=1 A =05 va AZ? ta tim duoc

2 A2 A2 2n_m
COS((P2—¢1)=COS(@2)=%=—0,53¢2=2—;:>¢T(Z=32—n6=§
3
+Véi A, =1, A =1va A=+/3 tatim duoc
2 A2 A2 n_m
cos(cpz—@1)=cos(@2)=%:_o,5:%:g:f; 361
3

v DPap-4an€
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Céau 20:
e Y5

Tbc do cua vat tai thoi diém dong ning bang 3 1an thé ning 1a v= 7vmax <306 = 7310\/§A = A=6cm

Taco A=A + A +2AA, cos(Ap) < 6° =4,8° + A% +2.4,8.A, cos(s—;j = A, =3,6cm

v Pap an D
Cau 21:

Hop luc cyc dai tac dung Ién vat F,, =mo’A < 2,4=0,5.(41)° A= A=3cm

. A, =1cm
Taco A*=A2 + A% +2AA,c08(A¢) = F =AZ +4° + 2.A 4cos(n)=| *
A, =7cm
v Pap an C
Céu 22:

Khoang cach 16n nht giira hai vat

d:|X1_X2|:>dmax :\/Af +A§ —2A1A2C05A(P:%

Van téc twong ddi gitta hai vat

V=V, =V, SV = \/(coAl)z +(wA, )2 —20A®A, COSAQ = #

. =10rads™
Tur hai phuong trinh trén = @
A=8cm
Pé hai con lic trén ngimg dao dong ta phai cung cip mot céng bang tong co ning cua hai con lic
A=E, +E,=0,25]

v Dipan A
Cau 23:

Hai thoi diém vuéng pha A =[x + X2
Ta tim dugc A, =20cm, A, =40cm, A; =40cm

=A=20Ccm

v Pap 4n B
Cau 24:
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Ta co:

O :\/A12 +A5-2A A, COSAQ :4:>A(P:%

Khi con lac thir nhét di qua vi tri can bang thi con lac thir hai con 1i @9 x, :%

2
E, :lkAg—lk Ay :ElkAgzg
2 42 4

=X, =X—-X,=9-6=3cm

Vi x; Lx= khi x1=3cm=% thi x=§A:>A=6\/§cm
v’ DPap an D
Cau 26:

Ta dua cac phuong trinh vé dang cos

x1=23in(4t+cpl+gj X, = 2¢0s(4t+o,)

- 2cos| 4 T
x2=2cos(4t+cp2+gj Xp =2C0S| 4+, +5

Ap dung két qua tong hop dao dong

o
2 A2 2 2 n2 92 T P2 (p_G
A=Al + A5 +2AA,COSAp < 2° =27 +25 +2.2.2C08 (pz—(pl+5 = c
T

Zsin(o,—on) %2797

Két hop véi tang =

A;sing, + A, sing, otanl & _sing, +Cos @,
A, cosg, + A, Coso, 18 ) cosg, —sing,

L T SHIFT+SOLVE n
+ VoI @, =0 +g—)(p1 =——

+ \Véi 0, :(P1+5_gf SHIFT+SOLVE 0 _@
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v PapanB
Cau 27:

Phuong trinh dao dong cua hai diém séng

X, = Acos[cot + EJ
2

[Xz =2Acos(ot) =d=|x, _X1|=|dmax COS(oat+(p)|

X, = 2Acos(wt + )

Ap dung két qua tong hop dao dong ta co

0, = | A? +(2A) +2.A2Ac0500

Trong moi truong hop ta lubn c6 Ae=(2k +1)g = CosA@=0

Vay d,, = A’ +(2A) =BA

v DPap an D
Cau 28:

Ap=2kn=A=A_, =A +A,
Ap=(2k+1)t=>A=A_, =|A A,

A= A2+ A2 +2AA,COSAQ :{

Vay A, <A<A_ <12-8<A<12+8<4<A<20

v Pap an C
Cau 29:

Hai dao dong vudng pha = A= ,/Af +A?

A 1 2W 2W
Co nang cua dao dong W ==me’A’ =>m=—— =
? o’A" o (A +A})

v Pap anD
Céau 30:

Li d¢ tai hai thoi diém t1 va t, vudng pha nhau nén ta c6
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A, = \/(—20)2 +(~2043) = 40cm
A, =/(80)° +0? =80cm =X= 40cos[2nt - gj cm
A, = [40% +(4043)" =80cm
Ghi chu:
Téng hop dao dong bang sé phuc: 40£120+8020+804
( T0Z-50)

+ Nhap dir li¢u: Mode — 2
40,120+ 800 +80./ —120 Vay phuong trinh dao dong tong hop la

+ Xuat két qua: Shift —>2—>3 = X :40Cos(2m_ﬁ) cm
3

40£-60

v Pap an B
Céu 31:

Phuong phép gian d6 vecto
E, =2E, = A, =2A,

Eis=3Ex=>A,= \/§A23
X

Chuan hda A, =1=A, =2

Tur hinh vé ta c6 (\/ﬁx)z =X? +(1+ \/E)’Z X = 14:/\5/5

Vi x, L x,, nén bién do cua dao dong tong hop cua vat la

2 2 2 +2 i 2
A =A23+A1=(%J +(v2)

. 2
Tacg E_E_ A L2 ) 7,
E23 W Azs 1+\/§
J2
v Dap anD
Cau 32
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Khoang cach gitra M va N trong qua trinh dao dong

d=X, —Xy :\/Aﬁﬂ + A} —2A,,A, cosAg cos(ot + ¢)

Vay d,, =A% +AZ —2A,A, cOSAQ =10:>A(p:g

Vi hai dai legng vudng pha ta ludn co

2 2
(X—MJ +(;—N} =ltai B, =E, =X, :iAM = Xy :i;AN

N

Ti s6 dong niang ciia M va N

1. Y 1
A2 _[ ZA 1-=
LS IR

E, E,-E 27 A2 (. 3) 16
N

v Pap an C
Cau 33:

Tong hop dao dong x = x, +x, ——=—>X, =-5=>dao dong tong hop ludn cling pha véi dao dong thi hai

Bién do cua dao dong thir hai khi x = 4,5 12 x, = 4,5‘—2 _7,50m
v PapanC
Céu 34:

Khoang cach gitta hai vat d=|x, - x,|

Tu hinh vé ta c6

A A,
< =—2 A== sm[ﬁ—(le
[ snao sno 2
2
DéAminthi a=g:>([):—g

v Pap an B
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