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DANG 1: TIM BIEN POQ,VIET PHUONG TRINH DAO PONG

1.1. Téng hop hai dao dong diéu hoa bing phwong phap vecto quay:

Xét mot vat tham gia dong thoi hai dao dong diéu hoa cung phuong, cling tan so:

x = A cos(at+¢) VA X, = A, cos(at+¢,). Trong phuong phap gian do vecto:
X = A cos(at+@) <> A
X, = A, Cos(at+@,) <> A,

Khi do:x=x+%, < A=A+A,

Vecto_ﬁz va 7A; quay theo chiéu duwong cua duong tron luong giac voi toc d6 goc o thi
vec to tong Acod do dai khong doi cling quay xung quanh O véi toc 3@ @ va hinh chiéu
cta né xudng Ox ciing 12 mot dao dong diéu hoa x = Acos(wt+¢). Vi vy tong hop hai
dao dong diéu hoa cung phuong cung tan s6 la mot dao déng cung phuong cung tan so.

Xét tam giac vudng OAB ta co:

OA= A cosg, + A, cosg, Y,
AB = Asing, + A, sing,
- Bién d6 dao dong tong hop:

A=0B =+/OA? + AB? Aysing,

S|A= A+ A +2AA cos(g,~ )

3 . sin
- Pha ban dau cua dao dong tong hop: | A R 7
AB O " Acosg A cosp, A X
fangp =—
OA

Jtan _ Asing, + A, sing,
4 A cosg, + A, cos e,

- B¢ léch pha cua hai dao dong thanh phan: Ap=p,—p,

* Mot s6 trwong hop dd léch pha dic biét:
+ Hai dao dong thanh phan cing pha:  Ap=k2z= A=A, =A+A,

+ Hai dao dong thanh phan ngugc pha: Ap=(2k+1)7 = A=A, =|A - A)|
+ Hai dao dong thanh phan vuéng pha: A= (2 k+1)% = A= JA?+ A?

Chiy: Ay, SA<SAL <|A-A|<ASA+A




1.2. Hiéu hai dao d¢ng:
Khi biét dao dong thanh phan tht nhat x, = A cos(at+¢) va dao dong tong hop
X =X, +X, = Acos(at +¢) thi c6 thé tinh dao dong thanh phan tht hai thdng qua phép tri
hai dao dong.
X, =X—X, = Acos(at+¢p)— A cos(wt+¢,)

= Acos(at+¢)+ A cos(wt+¢, +7)
Tu day ta co:
- Bién d6 cua dao dong thanh phan thi hai:

A =\/A2 +A +2AA cos(p—g, — )

=|A, =\IIA2 +A?—2AA cos(p—¢,)

- Pha ban dau cua dao dong thanh phan thi hai:

_ Asing+Asin(g, +7)

tan g, =
2 = Acosg+ A cos(g, + 7)
Asing— A sin
={tang, = sinp—Asing
Acosgp— A cosg,

1.3. Tong hop hai dao dong diéu hoa biang phwong phap lwong giac:

Trong truong hop hai dao dong diéu hoa cé cing phuong, cliing tan sé va cd cling bién
d6, ching ta c6 thé cong (trir) hai dao dong nay bing cach ap dung céc cong thic bién
doi tong thanh tich.

Gia st hai dao dong thanh phan c6 dang: x, = Acos(at+¢,) va X, = Acos(at+g, )

- Truong hop 1: Tong hai dao dong (x =x, +X,)

X=X +X, = Al cos(at +¢,)+cos(at+9,) |

= 2Acos [%) cos(a)t + @j

+ Bién do cua dao dong tong hop: A = 2Acos(@j (A, >0)

_hte

+ Pha ban dau cua dao dong tong hop:| o, 5

- Trwong hop 2: Hi¢u hai dao dong (x=x,—X,)




X=X —X, = Al cos(at +¢,)—cos(at+¢,)]
:—2Asin((pl (pzjsin(cou(pl (sz
2 2
—2Asin| 272 |cos| wt + 2P
2 2 2

= 2Asm((p1 2% jcos[wH%;H[j

+ Bién d¢ cua dao dong téng hop: | A =2Asin [@j (A >0)

o+t

+ Pha ban dau cua dao dong téng hop: o, = 2

1.4. Tong hep nhiéu dao ddng:

Néu mot vat tham gia dong thoi nhiéu dao dong diéu hoa clng phuong, cliing tan
s0:% =Acos(at+g,); X, =A,cos(at+¢,); X, =Acos(at+g,).. Theo phuong phap gin
do6 vec to quay.

- Bién d6 cua dao dong téng hop:
Taco: A =Acosg + A, cosp, + A, COS@, +...
A =Asing + Asing, + Ajsing, +
= A= \/m
- Pha ban dau caa dao dong téng hop:

A

tangp =

- Phuong trinh ctia dao dong tong hop:

x = Acos(at +¢)

Cau 1: Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuong cing tan sé ¢6
phuong trinh lan lwot 1a x = 4cos[2m+%j(cm) va x, :4\/§cos(27z*t—2?ﬁj(cm) .
Phuong trinh dao dong tong hop c6 dang:

A. x:8005(27r —%j(cm) B. x:8cos(27zt+%j(cm)




C. XZSCOS[ZM—%)(Cm) D. x:8003[2m+5§j(cm)

- B¢ Iéch pha cua hai dao dong:
27 b5rx 3z
Ap=¢,—p=——-——=——(rad
P=p = 2( )

- Bién d6 cua dao dong tong hop:

A=A+ A2 +2AA, cOSAp
= A= J42 +(4ﬁ)2 12443 cos[%[j =8(cm)

- Pha ban dau cua dao dong tong hop:

_ Asing +A,sing, 1
Acosg +Acosp, 3

- Phuong trinh dao dong téng hop:

tan ¢ :>(p:—%(rad)

x:8cos(2ﬂt—%j(cm)

Cau 2:Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuong cung tan s c6
phuong trinh 1an luot 14 x, = 3C05(20t +%)(cm) va x, = 4cos(20t —%)(cm) . Bién d¢ cua

dao dong tong hop bang:

A.1lcm B. 5cm C.5mm D. 7cm
Huéng dan:
- B¢ léch pha cua hai dao dong:
T T T
Ap=¢p,—p =———-—=—"—(rad
0= == 2( )

- Hai dao dong vudng pha véi nhau nén bién do cua dao dong tong hop:

A=«/Af +A; =5(cm)

Cau 3: Tong hop hai dao dong diéu hoa ciing phuong, cling tan s6 x, = 4cos(a)t —%)(cm) va
X, =4sin(at)(cm) 1a?

A. x=4cos(a>t—%}(cm) B. x=4ﬁcos(a)t—%j(cm)




C.x:4\/§cos(a)t—%j(cm) D. x:4cos[a)t—%j(cm)

- Ta co: X, =4sin(a)t):4cos(a)t—%j(cm)

- Do léch pha cia hai dao dong: Ap =g, — g, :-%% - —%(rad)

- Bién d6 cua dao dong tong hop:
A=A+ A2+ 2A A, cosAp =43 (cm)
- Pha ban dau cua dao dong tong hop:

tang=MNALAING: __ 5, 7 (rad)
A cosg, + A, cos @, 3

- Phuong trinh dao dong tong hop: x = 4\/§cos(a}t —%](cm)

Cau 4: Mot vat tham gia hai dao dong diéu hoa ciing phuong cling tan s6 ¢ cic phuong

trinh: x, =55in[a)t —%)(cm) ' X, =5$in(a)t +5?”](cm). Dao dong tong hop co dang:

A. X:Eﬁcos(a)ugj(cm) B.x =105in(a)t—%)(cm)
C. x:5\/§sin(a)t)(cm) D. x:isin(wugj(cm)
- Ta co: X, zssin(a)t —zj =5COS(a)t _Z_Zj =5003(a)t—5—”j(cm)
3 3 2 6

X, = 55in(a)t +5—”J = 5cos(a)t +5—7[—£j = Scos(wt +7—”)(cm)
3 3 2 6
- Bo Iéch pha cua hai dao dong:

Iz 5rx
A(p:(p2—¢)1:?+?=27r(rad)

- Hai dao dong cung pha nén bién do ciia dao dong tong hop:
A=A +A, =10(cm)
- Pha ban dau cua dao dong tong hop:

_ Asing + A, sing, =i:>(p:%(rad)

tang
Acosp + A cosp, 3




- Phuong trinh dao dong tong hop:

X =10cos(a)t +%j =105in(a)t —%j(cm)

Cau 5: Mot vat thuc hién dong thoi hai dao dong diéu hoa cung phuong, clng tan sb
theo cac phuong trinh x =-4sin(zt)(cm); x, =4+/3cos(zt)(cm). Phuong trinh dao dong

téng hop la:

A.X=8C0$(ﬂt+%j(cm) B. x=85in(7rt—%j(cm)

C.X=8005(ﬂt—%j(cm) D. x=8sin[7zt+%)(cm)

- Ta co: x, =—4sin(zt) = 4cos(;rt +%j(cm)

- B¢ léch pha cta hai dao dong: Ap=¢, —¢, = —%(rad)

- Hai dao dong vudng pha nén bién d6 cua dao dong téng hop:

A=A + A =8(cm)

- Pha ban dau caa dao dong téng hop:

_Asing +Asing, :i:ﬂp:%(rad)

Acosp +A,cosp, 3

- Phuong trinh dao dong téng hop:

tan ¢

X= SCos(nt + %)(cm)

Cau 6: Hai dao dong diéu hoa c6 cung phuong va cung tan s6 f = 50Hz, c6 bién d6 lan
luot 12 2A va A, pha ban dau lan luot 12 7/3 va n. Phuong trinh dao dong téng hop c6

thé 1a phuong trinh ndo sau dy:

A.x= Aﬁcos(lOO;rt + %j(cm) B. x= 3Acos(1007zt + %j(cm)

C. x= A\Ecos(loom —%j(cm) D. x= 3Acos(1007rt —%](cm)

-Tén sb goc cia hai dao dong: w =27 f =100z (rad /s)

- Do léch pha cua hai dao dong: Ap=¢, —¢, = %(rad)




- Bién d6 cua dao dong tong hop:

A= A2+ A2 +2AA, cosAp = AV3(cm)
- Pha ban dau caa dao dong téng hop:

tan g = ASINA+Asing, =oo:(0=%(rad)

A cosg, + A, cos e,

- Phuong trinh dao dong téng hop:

X = A\@cos 100zt +Z cm
2

Cau 7: Mot vat thyc hién dong thoi hai dao dong diéu hoa cing phuong, ciing tan so
50Hz, c6 bién do lan luot 1a 8cm va 6¢cm va cing pha thi dao dong tong hop co bién do
va tan s lan luot 1a
A. A =10cmvaf=100Hz B. A =10cm va f = 50Hz
C.A=14cmvaf =100Hz D.A = 14cm va f = 50Hz

Huéng dan:
- Tan sb cua dao dong tong hop bang vai tan sé cua hai dao dong f = 50Hz
- Bién d6 cua dao dong téng hop:

Do hai dao dong cling pha nén: A=A + A, =14(cm)

Cau 8: Hai dao dong diéu hoa thanh phan ciing phuong, ciing tan so, ¢6 bién do lan luot

1a 8cm va 12cm, bién do dao dong téng hop c6 thé nhan gia tri

A. 5cm B. 2cm C.21lcm D. 3cm
Hudng dan:
- Bién do dao dong tong hop ludn thoa man diéu kién:
|A1 — A2| <A<A+A
<4< A<L20

- Vay bién do caa dao dong tong hop chi c6 thé nhan gia tri bang 5cm

Cau 9: Cho hai dao dong diéu hoa cung phuwong clng tan so6, bién do lan luot la A, =
9cm, A; ¢; = 1/3, ¢, = -m/2. Khi bién do cua dao dong téng hop 1a 9cm thi bién do A, la
A. 4,543cm B.93 cm C.9cm D. 18cm

Huréng dan:
- Bo Iéch pha cua hai dao dong:

5
A¢=¢2—¢1=—§(fad)




- Bién d6 cua dao dong thanh phan thi hai:

Ap dung cong thtrc tinh bién d6 cua dao dong téng hop:

A= A2+ A2 +2A A, COS AP

S A=A+ A +2AA, cos(—%rj

=9 :92+A22+2.9.A2(—§J
& A -93A, =0

A, =0
Ql:Az=9\/§

- Do bién d¢ cta dao dong luén 16n hon 0 nén A, = 9\/§(cm)

Cau 10: Mot vat tham gia dong thoi hai dao dong diéu hoa ciing phuong ciing tan so ¢6
cac phuong trinh la: x, =Scos(10t+%j(cm), X, = A2cos(10t—%j(cm). Téc d6 cua vat

khi di qua vi tri can bang 13 50 cm/s. Bién d6 dao dong cuiia thanh phan tht hai bang
A.lcm B.4cm C.2cm D.5cm

Huéng dan:
- Chat diém dat van toc cuc dai tai vi tri can bang v,,, = @A suy ra bién d6 dao dong cua
chat diém la:

Vv
A= Max _g
e 5 cm)

- Do chat diém tham gia dong thoi hai dao dong diéu hoa ciing phuong clng tan s6 nén

d6 léch pha cda hai dao dong:
Ap=0,—¢, =—%(rad)

- Hai dao dong vudng pha véi nhau nén bién d6 caa dao dong tong hop:

A=A+ A2 < A =[N — A2 =4(cm)

Cau 11: Mot chat diém chuyén dong theo phuwong trinh c6 dang nhu sau:
X = 4C0s [10t +%)+ A, sin(lOt +§j(cm). Biét van toc cuc dai cua chat diém 1a 50cm/s. Két

qua nao sau ddy diing Vé gia tri A,?
A.5cm B. 4cm C.3cm D.2cm




Huéng dan:
- Bién d6 dao dong cua chat diém:

Ta co: v, = 0A= A = Yvax =5(cm)
w

- Theo d& bai x =4cos (10t +%}+ Asin (10t +%)(cm) =X +X, trong do:

X = 4cos(10t +%)(cm)

X, = Asin(lOt +%) = Acos(lOt +%—%) = Acos(10t)(cm)
- D6 léch pha cua hai dao dong thanh phan 1 va 2:
T
Ap=p,—p =~ (rad)

- Hai dao dong vudng pha véi nhau nén bién d6 caa dao dong tong hop:

AzﬂfAf+A22 <A :«/Az—Af =3(cm)

Cau 12: Mot chat diém tham gia dong thoi vao hai dao dong diéu hoa véi cac phuong
trinh 1an luot 13 x, = 4/3cos(107t)(cm) VA x, =4sin(10zt)(cm). Toc d6 cua chat diem khi t
=2(s) la

A. 125 cm/s B. 120,5 cm/s C.-125cm/s D.125,7 cm/s

Huwong dan:
- Ta co: x, =4sin(10xt) =4cos(107r —%)(cm)
- Bg léch pha cua hai dao dong:
Ap=p,—¢, =—%(rad)
- Hai dao dong vudng pha véi nhau nén bién do cua dao dong tong hop:
A= \/m =8(cm)

- Pha ban dau caa dao dong téng hop:

_Asing +Asing, :_i:(p:—%(rad)

Acosg +ACosp, 3

- Phwong trinh ly d6 cta dao dong tong hop:

tan ¢

x(t)=8cos (107z*t —%) (cm)
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- Phwong trinh van téc cua dao dong tong hop:
v(t)=x'(t) = —807zsin(107rt _%j (cm/s)
- Van téc cua chat diém tai thoi diém t = 2(s):

v(2)=-80xsin| 107.2— = | = 407 =125,7 (cm/s)
6

Cau 13: Cho ba dao dong diéu hoa cung phuong, cing tan sd X1=4COS(107zt) cm;

X, =—4sin(10zt)(cm); x, =4«/§C08[10ﬂt—%j(cm). Dao d6ng téng hop X = X; + X; + X3

c6 dang
A. x:8ﬁcos(10ﬂt)(cm) B. x:4cos(10;rt—%)(cm)
C.x= 4«/5005(107zt +%)(cm) D. x=8cos(10zt)(cm)

Huwéng dan:
- Phuong trinh dao dong thanh phan tht 2:

X, =—4sin(10zt) = 4cos (107z*t + %)(cm)

- Bién d6 cua dao dong téng hop:

A, = Acosp, + A, cosp, + A cosp, =8 S
A =Asing + Asing, + Ajsing, =0 }:A:m—B(cm)

- Pha ban dau caa dao dong téng hop:
tango:%:O:(p:O(rad)

- Phuong trinh dao dong téng hop:
x =8cos(107t)(cm)

Cau 14: Mot chat diém tham gia dong thoi 3 dao dong trén truc Ox c6 cuing tan so Véi
cac bién do: A =1,5(cm) ; A, :\/§/2(cm) ;A :\/§(cm)ve‘1 cac pha ban dau tuong tng
lap, =0 ; ¢, =712 ;,=5716.Bién d6 cua dao dong tong hop

A.4J3cm B. 2J/3¢cm C.2cm D. 3cm

11




Huréng dan:
- Bién d6 cua dao dong tong hop:

A =Acose + A cosp, + A cosp, =0

Ay:A&sin¢l+Azsin¢2+A3sin(p3:\/§

A= A2+ A? =3(cm)

Cau 15: M6t vat thuc hién dong thod dao dong diéu hoa cung phwong va cung tan s co c:
phuong trinh x; = 3sin(nt + ) cm; X, = 3cosnt (cm);xs = 2sin(nt + 1) cm; X, = 2cosnt (cm).

Hay xac dinh phuong trinh dao dong tong hop cia.vat

A x=\/§cos(ﬂt+%j(cm) B.x=5«/§cos£ﬁt+%](cm)
C. x:5cos(7rt+%j(cm) D. x=5cos(m—%j(cm)
- Ta co: X, =3sin(7z*t+7r)=3cos(7rt+%j(cm)

X, = 2sin(zt+7)= 2COS(7Zt +%j(cm)

- Bién d6 cua dao dong téng hop:
A =Acosg + A cose, + A cose, + A, cosp, =5

A =Asing +Asing, + Ajsing, + A sing, =5

A:,/Af+A§ :5«/§(cm)

- Pha ban dau caa dao dong tong hop:
tango:i:l:mozz(rad)
A 4

- Phuong trinh dao dong téng hop:
X = Sﬁcos(ﬂt +%j(cm)

Cau 16: Cho ba dao dong cung phuong c6 phuong trinh 1an luot 1a x, = 2Acos(107zt +%) :

X, = 2Acos 107t +2% . %, = Acos| 107t —Z | (v6i x tinh bang cm, t tinh bang s). Phuong
6 2

trinh tong hop cua ba dao dong trén 1a

12



A x= Acos(lOrct +%)(cm) B. x= Acos(lO;rt —%)(cm)

C.x= Acos(lO;zt +57”)(cm) D. x= ACOS(lO]Z’t —%j(cm)

Huéng dan:
- Bién d6 cua dao dong téng hop:

A =Acosg + A, cose, + A cosp, =0
A =Asing +Asing, + Ajsing, = A
Azmz A(cm)

- Pha ban dau caa dao dong tong hop:

A

tan(p=—=oo:>g0=%(l’ad)

- Phuong trinh dao dong tong hop:

x = Acos| 107t + = | (cm)
2

Cau 17: Mot vat thuc hién dong thoi ba dao dong diéu hoa cing phuong, cung tan so f
= 5Hz. Bién d6 dao dong va pha ban dau cua cac dao dong thanh phan lan luot 1a A; =
433mm, A, = 150mm, Az = 400mm; ¢, =0, ¢, =7/2, ¢,=—x/2. Dao dong tong hop co

phuong trinh dao dong la

A x= 500cos(107rt + %)(mm) B.x= 500005(1072’12 - %)(mm)

C. x= 50cos(107zt + %)(mm) D. x= 500cos(107rt —%)(cm)

Huéng ddn:
- Ba dao dong diéu hoa c6 cung tan sé f = 5Hz nén tan sé goc bang:

w=2rf =107r(rad /S)

- Bién d6 cua dao dong téng hop:
A =Acosg + A, cosp, + A cosp, =433

A =Asing + A;sing, + Aysing, =250

A=A’ + A =500(mm)

13




- Pha ban dau caa dao dong tong hop:
tangp =Y = 0,574 = p= -~ (rad)
A 6
- Phuong trinh dao dong téng hop:

x =500c0s [107zt —%j(mm)

Cau 18: Dao dong tong hop cua hai dao dong diéu hoa cing phuong, clng tan s6 c6
phuong trinh x:3cos(7rt—%ﬂj(cm). Biét dao dong thir nhétx1:5005(7rt+%j(cm). Dao
dong thir hai c6 phuong trinh i d6 1a

A. X, =8003(7zt+%j(cm) B. x, = Zcos(ﬂt+%j(cm)

C.x,= 2cos(ﬂt—5§j(cm) D. x, :SCos(nt—%T](cm)

Huong dan:
- Theo d& bai: x =X, +X, =X, = X—X,

- Bién d¢ cua dao dong thur hai:

A, =\;’A2 + A —2AA cos(p-g,)

<A = \/32 +5° —2.3.5cos(—%—%j =8(cm)

- Pha ban dau cua dao dong thir hai:
_ Asinpg—Asing, 1
Acosp—Acosg, <3

- Phuong trinh dao dong cua dao dong thanh phan thi hai:

tan ¢, :>qo=%(rad)

X, = 8008(72'1: +%)(cm)

Cau 19: Dao dong tong hop cua hai dao dong diéu hoa cing phuong co biéu thirc
x:5ﬁcos(6ﬂt+%j(cm). Dao dong thtr nhét c6 biéu thac 1a x, =500$(67zt+%)(cm). Tim
biéu thtrc cua dao dong thir hai.

A X, :7cos(67r —%)(cm) B.x, =7\/§cos[67z —%}(cm)
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C.x, :7\/§cos[6ﬂt—%J(cm) D. x, :7«/§cos(67rt +%)(cm)

- Theo d& bai: x =X, +X, =X, =X—X,

- Bién d6 cua dao dong tha hai:

A=A+ A —2AA cos(p—p,)

oA = J(sﬁ)z +5° —2.5ﬁ.5cos(%—%j - 75 (cm)

- Pha ban dau caa dao dong thir hai:

tan g, = Asing—Asing, =—\/§:>go=—£(rad)
2 Acosgp—Acose, 3

- Phuong trinh dao dong cua dao dong thanh phan thi hai:

X, = 7«/§cos(67z*t —%j (cm)

Cau 20: Dao dong tong hop cua hai trong ba dao dong diéu hoa ciing phuong cung tan
s6: thtr nhét va thir hai; thir hai va tha ba; thir ba va thir nhat ¢6 phuong trinh 1an luot 12
X1 = 2c0s(2nt + ©/3)cm; Xp3 = 23 cos(2nt + 5n/6)cm; X3; = 2c0S(2nt + m)cm. Bién do

ctia dao dong thanh phan thir hai bang

A. 3,0cm. B. 1,0cm. C.3cm. D./3cm.
Xip =X T X
- TaCO: Xy =Xy + %,
Xgy = Xg + %,

- Phwong trinh dao dong cua thanh phan thi hai:

X_M‘&+%
, =12 T8l
2

VGi: X, — Xy + Xp5 = {2 cos(2;zt +%j— 2cos (27t + n)} + 2\/5008(2721 +5§j

7 pia
- —+r

=-4sin 32 sin 27rt+32 +2\/§COS(27ZT+5§)

15




=23 cos 27zt+% +2\/§cos[27rt+%ﬂj

57« Sl
6

T
+7
—43cos| &6 |cos 27zt+T6

= 2\/3_’cos 27t +%

Z\ECOS(ZM + Zj

= \/3_)003(272": + %}(cm)

- Bién do dao dong cta thanh phan th hai: A, =+/3(cm)

Cau 21: Mot vat thyc hién dong thoi ba dao dong diéu hoa cling phuong, cling tan s6 ¢6

phuong trinh 13 x4, X,, X3. Biét: x, :4J§cos(5t —%j(cm) ; Xp3 =3cos(5t)(cm);
Xgy = 55in(5t —%](cm). Phuong trinh cua X; 1a:
A. X, =2\/§cos[5t—%](cm) B. x, =2\/§cos(5t+%j(cm)

C.x, =4\/§cos(5t +%)(cm) D. x, =4\/§cos(5t —%)(cm)

- Phuong trinh dao dong cua X;3:
X5, = 5sin (St - %) =5cos(5t—)(cm)

- Phuong trinh dao dong cua thanh phan thi 2:

Xo =% +X e %
TaCO: {xpy =X+ % =x, =2 2"
2
X3 = X3+ X

-Tinh X, — Xy
Xo3 — X5, =3€0s(5t) —5c0s(5t — 77) =3cos (5t ) +5c0s(5t ) =8cos (5t )

- TinNN X3 — Xy + X,

Bién d6 cua dao doNng X,; — Xg; + X, -

A= \/82 +(4V2) 28442 cos[o—[—%”ﬂ — 42 (cm)
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Pha ban dau ciia dao doNg X, — X, + X, :
8sin (0)+4\/§sin(—3fj
8cos(0)+4\/§cos(—?fj

tangp = =-1

T
=@p=——(rad
¢=—7(rad)
- Phuong trinh dao dong cua thanh phan thi hai:

4\/5 cos (St — ”J

Xp3 = X1 + X 4 T
X, = = = 2x/2 cos| 5t—— [(cm
2 2 2 ( 4j( )
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DANG 2: XAC PINH PHA TRONG DAO PONG TONG HQP

Cau 1: Cho hai dao dong diéu hoa cling phwong cung tan sé goc 1a » =100~ (rad/s). Bién

d6 cua hai dao dong l1a A; = A, = /3 (cm). Pha ban dau cua hai dao dong ¢, :%; 0, :5?”
. Bién d6 va pha ban dau cua dao dong téng hop c6 gia tri nao
A.\/§cm;(p=% B.\3 cm;(ng C.3cm;(p=% D.3c:m;(p=%

Huréng dan:
- b6 léch pha cua hai dao dong:
Ap=gp,—p, = 2f(faﬁl)
- Bién d6 cua dao dong tong hop:
A= A2+ A2 +2AA, cosAp =3 (cm)
- Pha ban dau cua dao dong tong hop:

_Asing +Assing,
A cose, + A, cos g,

tang

:>(p=%(rad)

Cau 2: Mot vat dao dong diéu hoa quanh vi trf can bang doc theo truc x’Ox co li do

X =icos(2m+%j(cm)+icos(27zt +%j(cm) . Bién d6 va pha ban dau cua dao dong la:

5 &

Adcm; %rad B.2cm; %rad C. 43 cm: %rad D. & cm; Erad

NG

-Taco: x=x +X, . Trong do: x =icos(2zt +Zj(cm) va x, :icos(ZM +£J(cm)
2 NE) 6 J3 2
- P léch pha ciia hai dao dong thanh phan:
T

Ap=p,—p =7 (rad)
- Bién d6 cua dao dong téng hop:

A=A+ A2 +2AA, cosAp =4(cm)
- Pha ban dau caa dao dong téng hop:

Asing, + A, sin g, T
3= p="(rad)

tan ¢
A cosg, + A, cose,
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Cau 3: Khi tong hop hai dao dong diéu hoa cung phuong cung tan s6 cé bién do thanh

phan a va +/3a dugc bién do téng hop 1a 2a. Hai dao dong thanh phan dé

A. léch pha % B. cung pha véi nhau. C.vudng pha véi nhau.  D. léch pha%

Huéng dan:
- Phuong trinh ctia hai dao dong cuing phuong ciing tan sé ¢6 dang:

X, =acos(owt+¢,)
X, = /3acos(at +¢,)
- b6 léch pha cua hai dao dong:
Ap=0,~-¢,
Bién do cua dao dong tong hop:
A= A2+ A +2AA COSAp < AP = AP + A2+ 2AA, COSAQ
()

& C0sAp=———— 2 =0

2AA,

:>Ago=%(rad)

- Vay hai dao d6ng thanh phan vuéng pha véi nhau.

Cau 4: Mot vat tham gia dong thoi hai dao dong diéu hoa cung phuong, ¢6 phuong trinh
lan luot 12 x, =3cos(zt+¢@)cm; X, :4cos[7rt+%)cm. Khi bién d6 dao dong tong hop co

gid tri A = Scm thi pha ban dau cua dao dong thi nhat 1a

AZ hoac 7 B. oz hoac z C.5—” hoac r D. Z hoac 7
6 6 3 6 6 6 2 6

- Do A? = A? + A? nén hai dao dong thanh phan vuéng pha véi nhau.

- TH1: Dao d6ng thtr nhat sém pha hon dao dong thir hai

D¢ 1éch pha cua hai dao dong: Ap =9, —¢, :%:gol =%+¢2 :%ﬂ(rad)

- TH2: Dao d6ng tht nhét tr& pha hon dao dong thtr hai

Do léch pha cia hai dao dong: Ap =g, —p === ¢, =g, — ===

5 5 6(rad)
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Cau 5: Mot chat diém dao dong diéu hoa c6 phuong trinh dao dong tong hop

X =52 COS(”H%j (cm) Véi cac dao dong thanh phan cing phuong cung tan sé 1a
x = A cos(t+ ) VA x, — 5cos[;rt +%j (cm). Bién do va pha ban dau cta dao dong 1 Ia:

A.5cm; (plz%” B. 10cm; ¢, =% C.5J2¢cm; ¢ :% D. 5cm; g, :%

Huong dan:
-DO X=X +X, = X =X—X, nén:

Bién d¢ ctua dao dong 1:

A=A+ A —2PA, cos(p—p,)

A= \/(5\/5)2 +57 —2.5\/5.50056—72[—%J ~5(cm)

Pha ban dau cta dao dong 1:

tan o = Asin CD_AQSII’] P, =1 73205:>¢)=2—7r(rad)
Acos g — A, cos g, 3

Cau 6: Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuong, cling tan s6 va

c6 dang nhu sau: x; = +/3€0s(4t + ;) cm, X, = 2cos(4t + ¢,) cm (t tinh biang giay) vai 0

<@, - P,<m. Biét phuong trinh dao dong tong hop x = cos(4t + n/6) cm. Hay xéac dinh ;.
A.27/3 B. n/6 C. -n/6 D. n/2

Huréng dan:
- Tathdy: A2+ A? = A? =>x; vudng pha véi x
-Ma0<gp-p,<z7=¢p>0
- T gian d6 vecto suy ra:

T T T 2
¢l:¢+E=€+E=?(rad)

Cau 7: Cho hai dao dong diéu hoa cung phuong X, =2cos(4t+¢) cm va

X, =2cos(4t+¢p,) cm. V6i 0<¢,—¢ <7 . Biét phuong trinh dao dong tong hop

X = 2cos(4t +%j cm. Pha ban dau ¢;; @, lan luot 12

A.—

oy

;Z B.Z;_Z C__Z;_Z D_Z;_Z
2 6 2 6 2 3
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Huéng dan:
-Taco: x=x +X, =2[cos(4t+gq)+cos(4t+g,)]

= x=2.2.cos(%}cos[4t+@) (Do 0<p, - <m=¢,>¢ NN Ap=0p,—¢,)

- Mat khac x = 2003(4t +%) suy ra:

D~ 1 Po— 7 T
cos| 2L |== |2 A_7 =—"(rad
( 2 j 2 ; ~3_|AT (@)
= =
oo, 7w PtP 7 ~”(rad
—2 —6 5 6 ?, 2( )

Cau 8: Dao dong tong hop cua hai dao dong diéu hoa cing phuwong, ciing tan so ¢d bién
d6 bang trung binh cong bién do cua hai dao dong thanh phan; cé goc léch pha so voéi

dao dong thanh phan thir nhat 12 90°. Géc léch pha cua hai dao dong thanh phén do 1a:

A. 120,0° B. 143,1° C.126,9° D. 105,0°
Huong ddn: '
- Theo dé bai: A= A% (1) N
’ N N
- Xét tam giac vudng OMN ta co: AP N
! Ty
OM? +ON? = MN? | S
SNR=KoR-K-K @ s
! )
- Thé (1) vao (2) suy ra: g O K): M
’ |
3
A —gAz :
|
|

- Goc léch pha cua hai dao dong thanh phan:

A,

Ap=180° - arccos(o—Nj =180° —arccos Al 126,9°
MN A,

Cau 9: Chuyén dong cua mot vat 1a tong hop cua ba dao dong diéu hoa cung phuong

cling tan sb ¢ bién do, pha ban dau lan luot bang A; = 1,5 cm; ¢, = 0; A= ?cm, =

%; va Agc pha ban dau @zvéi 0 <gsz<m. Goi A, ¢ 1a bién d6 va pha ban dau cua dao

dong téng hop, dé dao dong tong hop c6 A =+/3cm ; ¢ = %thi A; VA @3 ¢0 gid tri bang
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A. \/§cm;% B\/§cm 2 C.3cm;% D.3cm: %ﬂ
m@mﬁm

-Tach: X=X +X%, +X =X, +X%
-DO0 ¢, g, :% nén hai dao dong 1 va 2 vudng pha véi nhau

Bién do tong hop cua dao dong 1 va dao dong 2:

= A+ A2 =3(cm)
Pha ban dau tong hop cua dao dong 1 va dao dong 2:

tan g, = Asing +Asing, 1

Acosg, +A,c0Sp, 3

=@, =%(rad)

- Vi x,=x-x, nén bién do cua dao dong thanh phan thu 3:

A = \/AZ + AL —2AA, cos(p— @y, ) =+/3(cm)
- Pha ban dau caa dao dong thir 3:

Asing—A,sing, = 1

i Acosp—A,c0s¢, 3
S5
0= ——(rad) -
= _ :>g03=€(rad) (Do 0<g, <7)
7 =—€(rad)

Cau 10: Mat vat thuc hién dong thoi ba dao dong diéu hoa ciing phuong, cing tan s6 6

phuong trinh 1a x;, Xp, X Biét: x, =6cos(nt+%) CM; Xy =6005(ﬁt+2§j cm;
X5 = Gﬁcos(ﬂt +%) cm. Do Iéch pha cua hai dao dong x; va x, la

A. Zrad B.3—”rad C. Lrad D. 2—”rad
2 4 3 3

Hurong dan:
- Phuong trinh ctia dao dong thanh phan thi nhat:
X = X3t X5

2

V& X, —Xo5 + Xgy = 6|:COS(7Z"[ - %j — COS(ﬂ't - %ﬂ + Bﬁcos(ﬂt + %)

X1:
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T 2z T 27

=6.(~2)sin % sin nt+% +6\/§cos(nt+%j

- 6\/5005(721 - %) n 6\/5005[7[11 n %)

T T T T
4= - _ -

=122 cos 4712 cos ﬂt+4le

T
= 6«/§cos(7rt +Ej
Suy ra: x = W = 3\/€cos(;rt + %)(cm)
- Phuong trinh ctia dao dong thanh phan thi hai:

_ Xt X5 Xy

Xy 5

VOI: X, + Xp5 — Xy = 6{005[7:’[ + %) + cos(;rt + %ﬂ - Gﬁcos(ﬂt + %)

2r I 2

T
=6.2C0S % cos nt+% —Gﬁcos(nugj

=6\/§cos(ﬂt+5—”j—6\/§cos(7zt+£j

12 4
. w . T
=-122sin| — |[sin| #t+—
V2 [12} (” 3)
=3,1\/§cos(ﬂt+5§j(cm)

Suy ra: x, :W =1, 55\/§cos(r:t +5§j(cm)

- D6 léch pha cta hai dao dong thanh phan x; va x,:

S5 © 3«
sz(ﬂz_(”l:?_ﬁzj(rad)

Cau 11: Mot chat diem tham gia dong thoi 2 dao dong trén truc Ox c6 phuong trinh

x, = A Cos10t | x, = A, cos(10t +¢,) . Phuong trinh dao dong tong hop x = A+/3cos(10t +¢) , trong

d6 co p,—p=x16.Tisd p/e, bang bao nhiéu?

A. 2/3 hoac 4/3. B. 1/3 hoac 2/3. C.1/2 hoac 3/4.

23
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Huwéng dan:
- Ap dung dinh ly Sin trong tam giac OHK:

= A A3 @Sin(— (pj—
sm[] sm(Sﬁ—goj 2
6
%”_(0:%” p=Tip =TI T - Ti s6 pha ban dau ¢/p, bing:
< = :
5 _ . _x T 2T e _lype 3
6 73 T2 276 3 | o 2 ¢ 4
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DANG 3: CUC TRI TRONG DAO PONG TONG HQP

Phuong phap giai bai toan cuec tri sir dung gian do Vector — dinh 1y Cosin:

Buéc 1: V& gian dd vector cho cac vector A, A, A, y
Buéc 2: Str dung dinh ly Cosin trong tam giac: A A
A _ A _A o
sina  sing  siny
‘ B 1%
Budéc 3: Dua vao yéu cau cua bai toan tim cac dai 0 'E ¢

luong lién quan:

- Xac dinh gi4 tri 16n nhat, nho nhat cua A, A;, A,

- Xéc dinh pha ban dau @1, ¢,, @

e Luu y: C6 thé sir dung bdt dang thicc Cauchy, bat
dang thirc trong tam giac... dé gidgi cac bai toan lién

quan téi cuc tri trong téng hop dao déng diéu hoa.

Cau 1: Hai dao dong diéu hoa ciing phuong, ciing tan so, c6 bién do A; = 10 cm, pha
ban diu @, =g va bién do Ay, pha ban diu @, = —g. Bién do A, thay déi dugc. Bién

d6 dao dong tong hop A c6 gia tri nho nhat 1a?

A.10 cm B.5\/3 cm C.0cm D.5cm
Huéng dan:
- Ap dung dinh Iy ham sé sin trong tam giac: yA
7 | A
Asin— :
A_A_A a3 i !
sin” Siha  sing Sina
/6 i X
= Anin khi sina=1—>a=%(rad) 0 \
- Vay gié tri nho nhat cia bién do tong hop 1a: [ x
5 w3 .- )
A13in% Kz' vx”/
Anin = T :5\/§(Cm) i
SInE :

25



CAu 2: Hai dao dong diéu hoa cing phuong, cung tan s6 c6 phuong trinh x; = A;c08(
ot + %) (cm) X, = A,cos(ot+7) (cm). Dao dong téng hop co phuong trinh x =10cos(

ot+ @) (cm) . Dé bién do A, ¢6 gia tri cuc dai thi A; ¢6 gia tri bao nhiéu?

A. 20+/3 cm. B. 15./3 cm. C.10+/3 cm. D. 102 cm.
Huéng dan:
- Ap dung dinh ly ham sé sin trong tam giéc: y
A=_A1=_A2:> _ Asina E
sin”” Sing  sina sin” | N .
6 6 : I A
5 Lol
. T /4 Pt
= Aomax Khi sma:1c>a:5:>ﬂ:§(rad) i?,,/% 8 o’ X
: . s | 0
- Dé bién dd Aomax thi A €O gia tri:
A= Asmf :10\/5(%)
sin—

Cau 3: Mot vat tham gia dong thoi hai dao dong diéu hoa cung phuong cing tan so :
x,= 4sin10xt (cm) va x,= 5cos(10xat + ¢,) (cm). Bién do dao dong tong hop dat gia tri
nhé nhat khi:

A. =0 B.o=n C.o= % D.o=- %
Huéng dan:
- Bién d6 dao dong tong hop: Y
A=A+~ +2AAC0S(p,— ;)
- Bién d6 tong hop c6 gié tri nho nhat khi:
cos(@, — ¢ )=-1hay |¢, —¢,|=7(rad)
0

= Hai dao dong nguoc pha: ¢,= x (rad)

Cau 4: Mot vat c6 khoi lwong khong doi, thuc hién déng'thoi hai dao dong diéu hoa c6
phuong trinh dao d6ng lan luot 1a X; = 10cos( 27 t + @) cm va x, = A,co8( 27 t-7/2) cm
thi dao dong tong hop 1a x = Acos( 27 t-z/3) cm. Khi ning luong dao dong cua vat cuc
dai thi bién d6 dao dong A, cé gia tri la:

A. 20//3cm B.10+/3cm C. 10/+/3cm D. 20cm
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Huréng dan:
- Ap dung dinh ly ham sé sin trong tam giéc:

. y
_A _ A A2 A= Asina (1)
sine ;. 77 sing sin® K
6 .
- Nang lugng dao dong cua vat: 0 | X
W=tme2a = w khi A 3
2 /6 !
(1) = Amaxkhi sinazlea:%:ﬂ:%(rad) iy
e
- Vay khi ning luong dao dong ciia vat cyc dai thi bieni  AY
d6 dao dong A, co gia tri: '

T
n=

3 =104/3(cm)
. T
sin-

Asi
A =

Cau 5: Mot vat thuc hién dong thoi 3 dao dong diéu hoa Icfmg phuong ciing tan so ¢6
cac phuong trinh x, =6cos(zt+ 7z /6); X,, =6cos(zt +27/3); X3 = 632 cos(rt +/4) Khi
li do ciia x, dat gia tri cuc dai thi li d6 ciia x, bang bao nhiéu?

A.3cmB.0 cmC. 346 cmD. 342 cm

- Phuong trinh dao dong cua thanh phan x,, x,, x,:

X, = 6c0s(rzt + 7 /6) X, + X, =6c0s(zt + 7 / 6) (1)
X =6C0S(7t+27/3) <= X, +X =6cos(zt+27/3)  (2)
X, = 6:/2 cos(zt + 7/ 4) X, + % =632 cos(zt +14) (3)

- Phuong trinh dao dong cua x; va Xs:

X, = M = 3«/6C05(7Z't + 1)
2 = X; Va X3 dao dong vubng pha

X, = X3 — X, = 332 cos(rt +z—72r)
- Hg¢ thirc lién h¢ gitra hai dao dong vuodng pha:

2 2
(ﬁj J{ﬁj =1=> X; cuc dai khi X1=A1<:>§=0:>X3:0(Cm)
A) A A

= Vay khi i d0 cua x; dat cuc dai thi li 6 cua x3=0 (cm)
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Cau 6: Mot chat diém thuc hién dong thoi hai dao dong diéu hoa cung phuong co cac
phuong trinh lan luot x, =acos(wt+%j(cm) va X, =bcos(a)t—%j(cm) . Biét phuong trinh

dao dong tong hop x=5cos(at +¢)(cm) . Bién d6 b ciia dao dong thanh phan x, ¢ gia tri

cuc dai khi a bang?

A.5cm.B. 542 cm. C. %cm. D.5/3cm.
Huéng dan: B
" v A . a
- Ap dung dinh ly ham so sin trong tam giac: Y .
5 _ _a _ _b :>b=55|n,3
sin”  Sina sing sin = :
6 o ol/m3 1 x
= bmax Khi sinﬂ:1<:>,8:%:>a:%(rad) Q\BA;
E /5
- Giatri cia bién do dao dong a khi bdat cyc dai: | 6,
5sin 2~ .
i ) : y
a:55|noz: 3=5«/§(cm) ! by

. T . T
sin—-  sin—
6 6

Cau 7: Mét vat thuc hién dong thoi hai dao dong diéu hoa cung phuong, ciing tan so,
c6 bién do lan luot 14 A; va A,, c6 pha ban dau lan luot 12 ¢4 = gvé Qo= —%. Dao

déng téng hop co6 bién d6 bang A = 12cm. Khi A, c6 gia trj cuc dai thi A; va A, cd gia

tri la:
A. A; = 12cm; A, = 12cm B.A; =83 cm; A, =443 cm
C. A;=8+/3 cm; A, = 6cm D. A; =123 cm; A, = 12cm
Huong dan:
- 14 / —_—
- Ap dung dinh ly ham so sin trong tam giac: y
: A~
A Asin :
p = -Ai = AZ j— ,A1 = 7? i 7'[:/3 ‘\\\\ K’
sin”  Sina sing sin” |
3 | “_»
= Aimax Khi sina=1<—>a=%—>ﬁ=%(rad) 0 B X
- Giatrj bién do A; va A, khi A; cuc dai: K‘
@
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/4 /A
AsIin— Asin —

_ Asina 2 \ _Asing 6 _
A= — = =8V3(cm) va A, = : -— =4/3(cm)
sin=  sin= sin=  sin—=
3 3 3 3

Cau 8: Mot vat thyc hién dong thoi hai dao dong diéu hoa cing phuong cing tan s6 ¢6
phuong trinh x; = Asin(ot+ @) cm, X, = A sin(ot + @,) cm thi bién d§ cua dao dong
téng hop 16n nhat khi nao?
A g2— 01 =(k+ Drn C.o2—¢p1=k2m
B.o,— 01 =2k + 1)n/2 D. ¢, — 1= 2k + 1)n/4

Huéng dan:
- Giétri cua bién d6 tong hop:

A=A+ A +2AACS(0,~ )

- Bién d6 tong hop c6 gia tri 16n nhat khi:

Cos(p, —¢1) =1=|¢, —@,|=k2x

Cau 9: Hai dao dong cung phuong, ctng tan so lan lugt c6 phuong trinh 1a x;= A;cos(
nt+ w/6) (cm) va X,= A,cos( mt - 1/2) (cm). Dao dong tong hop co phuong trinh x =
Acos(mt+ @) (cm). Biét A khong doi va Asthay doi, khi A, = A, thi bién d6 dao dong
téng hop 1a 6 cm. Cho Athay doi dén gia tri dé A dat gia trj cuc tiéu thi?

A.A=3cm, ¢ = % rad.B.A =3J3cm, ¢ =0 rad.

C. A=23cm, ¢=r rad. D.A:4\/§cm,(p=-%rad.
Huéng dan:
- Ap dung dinh ly ham sé sin trong tam giac: | /
A _A__A i y A
sina  sinf sin”
s . o] /6 i X
- Thay do6i dé bién do A, = A4thi: | ; >
5 o |
. . . T T ! !
sing = sina = sin— =f="(rad l \
Yij a Yadd yij 3( ) i P/” o
Asin 3 -7
. SIN— ! v~
_ Asina < A,
A= = =6(cm)
sin=  sinZ
3
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- Khi thay d6i A,dé A dat gia tri cuc tiéu:

Asin” AsinZ
3 . T 3
A=— =Anin khi sinea=1l=>a=>va A =— :3J§(cm)
Sina 2 Sina

- Pha ban dau cua dao dong tong hop x:

goz—(%—ajzo(rad)

Cau 10: Mot vat thuc hién dong thoi hai dao dong diéu hoa cing phwong cing tan 6
c6 phuong trinh x; = Assin(ot+ ¢ ) cm, X, = A, sin(ot + ¢, ) cm thi bién d6 cua dao
dong tong hop nho nhat khi:

A o— =2k + 1) C.p— 0 =k2m.

B.p;— 91 =2k + 1)n/2 D. ¢2— @1 = 2k + 1)/4

- Gia tri cua bién d6 tong hop:
A=A+~ +2AAC0S(p,— ;)

- Bién d6 tong hop c6 gia tri nho nhat khi:

cos (¢, —(pl)=—1:>|g01—(02| =(2k + )7

Cau 11: Hai dao dong diéu hoa cing phuong, cing tin s6 X, = Alcos(a)t—%) cm va

X, = A, COS(@t — 77) cm c6 phuong trinh dao dong tong hop 1a x = 9cos(wt+¢) cm. Dé bién do
A, cb gia tri cuc dai thi A, cé giatri?
A. 183 cm. B.7cm C.15+3cm D.94/3cm

Huong dan:
- Ap dung dinh ly ham sé sin trong tam giéc:

A A A, :>A2=Asin,8

7 sing sing

sin

®
T
A
o

X

T Vs ! /6 a -/6
= AZmaX khi Sinﬂ :1®ﬂ253a:§(rad) E \\\\\\ B

- D& bién dd Agyg thi A, c6 gi tri: N A

A= Asina :9\/§(cm)

. T
sin—
6
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Cau 12: Hai dao dong diéu hoa cung phuong, cing tan sb c6 phuong trinh dao dong Ia:
xlelcos((ot+g)(cm) & X2=A2C05(mt-g)(cm) . Phuong trinh dao dong tong hop la

X =9c0s(mt+@)(cm) . Biét A, ¢6 gié tri 16n nhat, pha ban dau ciia dao dong téng hop Ia.

Agp== B.p=Z Cep=-Z D.p=0
® 3 ® 1 ) 4 6 ®
Huong dan:
r'e 4 - -/ \ JE—
- Ap dung dinh ly ham s6 sin trong tam giac: y A
A A A A= Asing !
sing sina. sinf sin”>
| ol/w3
= Agmax Khi sing =1 =2 =a="(rad a :_ X
2max s Vo4 5 o 3 ( ) B A
- Pha ban dau cua dao dong tong hop: n/6,/',
V4 T o
¢:—(§—aj:—g(rad) - AY

Cau 13: Mot vat thuyc hién dong thoi hai dao dong diéu hoa x, = A cos(et +7) Va
X, = A, Cos(ct — %) . Dao dong tong hop c6 phuong trinh X =5c0s(et + )cm . Dé bién do dao
dong A, dat gia tri 16n nhat thi gia tri ciia A, tinh theo cm 14 ?

A 0 B.5v3 C. 543 D. 512
J3 3

Huong dan:
- Ap dung dinh ly ham sé sin trong tam giéc: y
A A A :Alesma

T s s . T
sin”  Sina sing sin”

/A'_}J
o

\ /3

= Aqmax Khi sinazlaazgzﬂ:%(rad)

- Vay dé bién d6 Aqma thi A, €O gia tri:
Asmﬂ 5

Az_

T
sin—

Cau 14: Mot vat tham gia dong thoi hai dao dong diéu hoa cung phuong, co phuong
trinh x; = Ajcos(wt - /3), x, = Aycos(ot + 1/3), dao dong tdng hop co bién do A = 24/3
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cm. Diéu kién dé A, c6 gia tri cuc dai thi A, c6 gia tri 1a?

A.5cm. B.2cm. C.3cm. D.4cm
Huéng dan: . B
- Ap dung dinh ly ham sé sin trong tam giéc: Ai
A _ _Ai _ A2 :A&=Asma
sin”  Sina sing sin”
3 ol|/n/3
= Aqmax Khi sina = 1<:>a_—:>ﬁ_ (rad) a X
2 6 5 B A
- Vay dé bién do Aimax thi A, c6 gid tri: p
. /3
_ Asing _ 2(cm) | .
sin’> A
3 :

Cau 15: Mot vat thuc hién hai dao dong diéu hoa cﬁng phuong cing tan s6 ¢6 bién do
va pha ban dau lan luot A A, , A, , 91 = —1/3, @, = w/2 (rad), dao dong téng hop c6 bién

d6 1a 9 cm. Khi A, c0 gia cuc dai thi A; va A, c6 gia tri la?

A.A; =943 cm, A, = 18 cm. B.A;=18cm, A, =9 /3 cm.
C.A;=9/3 cm, A, =9cm. D. A; =18/3cm, A, =9./3 cm..
Huéng dan:
- Ap dung dinh ly ham sé sin trong tam giac:
y /
A A A, A - Asing
sinf sina smﬂ sin” E *
n/6\\\
= Aymax Khi sinﬂ=1©ﬂ=%:> a =%(rad)
| By A
- Vay khi A, c6 gia cyc dai thi Ay va Ay cogiatrin | _ 92 |
Asina -n/3 X
A= =93 (am) | |
SIN— )
6 :
_Asing i
A = — =18(cm) A
Slng '

Cau 16: Dao dong ciia mot vat 1a tong hop cua hai dao dong diéu hoa cing phuong, c6

phuong trinh 1i d¢ lan luot 12 x; = A;cos (1043 t +%) Vva X, = 508 (10+/3t+9) . (x; va

32




X, tinh bang cm, t tinh bang s), A; ¢6 gia tri thay ddi dugc. Phuong trinh dao dong tong
hop cua vat c6 dang x = Acos(wt +%) cm. Toc d6 16n nhét cua vat khi vé dén vi tri

can bang co gia tri la:

A.1m/s B.0,5v/3m/s C.2/3m/s D.\3m/s
Huéng dan: !
- Tbc @6 16n nhat cua vat khi ¢ VTCB :
vV . =Aw

—Van téc 16n nhét & VTCB khi bién do Apey | o
- Ap dung dinh ly ham so sin trong tam gi4c: A

. : p
A_A_ A, Asina g M3 6
sing  sing

sin” sin”> O X
3 3 |

= Anax khi sina =1« =%(rad)

- Giatrj cye dai cua bién do dao dong tng hop: | - Téc do I6n nhét cua vat khi &
. VTCB:

. TT
A Asina _ AZS'”E
Voee = A0 =+3(m/s)

:10(cm)

. T . T

sin= sin=
3 3

Cau 17: (TPH - 2012)Hai dao dong cung phu’orlng lan lugt c6 phuong trinh x; =
Ajcos(mt + %) (cm) va x, = 6cos(mnt - %) (cm). Dao dong téng hop cua hai dao dong

nay c6 phuong trinh x = Acos(nt + @) (cm). Thay d6i A; cho dén khi bién do A dat gia

trj cuc tiéu thi ¢ nhan gia tri nao?

Ap=-Z B.p=2 Cep=-2 D p=0
2 3 ®» 4 2 6 Q
- Ap dung dinh ly ham sé sin trong tam giac: Y4 A
oz i
A,sin— :
A = A& = Az :A:—s /6 | X
sin” Siha sing sing |
@) |
o |
.. T T |
= Anin khi sinf=1< f==-=a="(rad) :
2 6 . Py
- Pha ban dau cua dao dong tong hop - n/3,/”/
: sz’/
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¢:_[g_aj=_%(rad)

Cau 18:Cho hai dao déng diéu hoa cung phuong véi cac phuong trinh lan luot 13 1=
A1 cos(w t+m/2)em; T2 = Aa cos(w t+7/6) cm. Dao dong tdng hop cua hai dao dong
nay c6 phuong trinh 1a x=20cos(w t+%¥ ). Tinh gia tri cuc dai cua -1 + As,

4_Ocm B &

5" P

A. cm  C.40+3 cm D.20J3cm

Huéng dan:
- C6ng thuc tinh bién d6 tong hop:
A? = A+ A +2AAcCos(p, —¢,)
S A=A+~ +2A1Alcos%

=(A+A) -AA=A
- Theo bat dang thuc Cauchy: (A +A,)° <4AA,

o (nray- ARy

2A 40

= A&+AZS£—%
=(A+A),, =—=(cm)

I8
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DANG 4: NANG LUQNG, VAN TOC, GIA TOC DAO PONGTONG HQP

1-Niing lwong trong dao dgng tong hop:

Cong thire tinh ning lwong, van téc va gia téc trong dao ddng téng hep:

_ Théning: |w-= lmwz)(? - Van toc caa vat khi thé bang n lan dong nang:
2
1 We=n\s (N+1)W, =W
A s < (n+ =
- DOng nang:| W = Em\/2 W, + W, =W d
(n+) , 1, oA
y v == -+
- Co nang: W=%mc02A2 < 2 mv 2m®A = V== n+1
2- Van toc va gia téctrong dao dong tong hop:
Pai lwong VAn toc Gia téc
Cong thic tong quat V=X a=—w?X
A A TA V2 Ve ooa’
H¢ thirc doc 1ap A =X +— A =—+—
w w

Cau 1: Dao dong cua mdt vat 1a tong hop cua hai dao dong thanh phan cung phuong,
cling tan so; x, :4,8cos(10\ﬁt+%) (cm); x, = Acos(105/2t — z)(cm) . Biét tbc do cua vat tai

thoi diém dong ning bang 3 lan thé nang 13 0,36 (m/s). Bién do A, bang?
A.7,2cm. B. 6,4 cm. C.3,2cm. D.3,6 cm.

- Li d¢ cua vat tai thoi diém dong ning bang 3 1an thé ning:

W, =3W, < AW, =W @gmwzx2 :%ma)ZAZ :x:g‘(cm)

- Bién d6 cua dao dong téng hop:

/ v? f AY V2
A= [x*+— = =| +— =6(cm
a)Z (2} a)z ( )

- Hai dao dong thanh phan vudng pha do do:

A=A - A =3,6(cm)

Cau 2:Mot vat ¢ khédi lwong 100g thuc hién ddng thoi hai dao dong diéu hoa cing

phuong c6 phuong trinh: X, =3sin(20t)cm va x, = Zcos(ZOt —%njcm . Tinh nang luong
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dao dong cua vat.
A. 0,042 (J). B.0,038 (J). C. 0,024 (J). D. 0,084 (J).

Huréng dan:
- Phuong trinh dao dong thu 1:

X, =3sin(20t) = 3cos(20t — gj(cm)

- Bién d6 cua dao dong téng hop:

A= \/Af +A2+2A A, cos (@, — ¢, ) =19 (cm)

- Nang lugng dao dong cua vat:

2
Wzlmm2A2=3x0,1x202x @ =0,038]
2 2 100

Cau 3: Dao dong ciia mot chat diém 1a tong hop cua hai dao dong diéu hoa cing
phuong, c6 phuong trinh 1an luot 14 x; = 6cos(10t + 5x/6)cm va X, = 6cos(—10t +
n/2)cm (t tinh bang s). Gia toc cuc dai cua vat bang ?

A. 43 m/s. B. 6/3 m/s. C.6,0m/s. D. 12m/s?.

- Phuong trinh dao dong thu 2:

X, = 4Cos| —10t + = |=4Cos| 10t —Z |(cm)
2 2

- Bién d6 dao dong tong hop cua vat:

A= \/Af + A, +2AACos(p, —¢,) =6(cm)

- Giatbc cuc dai cua vat:

8 = A0’ =6(m/s)

Cau 4: Mot chat diém chuyén dong theo phuong trinh x = 4cos( 10t + g ) + Agsin (10t + g ).

Biét van toc cuc dai cia chét diém la 50cm/s. Két qua nao sau ddy diing Vé gia tri A,?
A.5cm B. 4cm C.3cm D. 2cm

- Phuong trinh dao dong cua chat diém:

x, = 4Cos [10t + %) +ASin (10t + %) = 4Cos [lOt + %) + A,CosL0t (cm)
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- Bién d6 dao dong tong hop cua chat diém:

A, =22 = 5(cm)

(0]

- Bién dg dao dong A,:

A, =|[A: ~ A =3(cm)

Cau 5: Mot vat nho dao dong diéu hoa trén tryc Ox. Méc thé niang & vi tri can bang.

Khi vat dao dong véi phuong trinh x; = A; cos(mt + %) (cm) thi co nang la Wy. Khi

vat dao dong vdi phuong trinh x, = A, cos(mt -%) (cm) thi co nang la 3W,. Khi dao
dong cua vat 12 tong hop cua hai dao dong diéu hoa trén thi co ning cua vat 1a?

AAW, . B. 3W, . C. W,. D. %Wl.

- Tilé bién d6 cua dao dong thar 1 va thir 2:
W, =3W, <:>%ma)2A22 :gma)zAf = A =A-\3

- Bién d6 dao dong tong hop cua chat diém (2 dao dong thanh phan vudng pha):
A=A —A = AV2(cm)

- Co ning dao dong cua vat khi téng hop cua hai dao dong:

W :%ma)zAz =%ma)2(2A1)2 = 4w,

Cau 6: Mot vat tham gia dong thoi hai dao dong diéu hoa cting phwong, ¢ phuong trinh 1an
luot 12 x,=3sin(10t - /3) (cm); X, = 4cos(10t + 7/6) (cm) (t do bang gidy). Xac dinh van téc
cuc dai cua vat.

A. 50m/s B.50cm/s C.5m/s D. 5cm/s

- Phuong trinh dao dong cua thanh phan thi 1:

X = 35in(7zt —zj = 3cos(;z*t _Z_Ej = 3cos(7zt —S—Ej(cm)
3 3 2 6
- Bién d6 cua dao dong téng hop cua vat (2 dao dong thanh phan vudng pha):

A:,\/Af + A =5(cm)

- Van téc cuc dai cua vat:
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Ve = A =50(cm/ s)

Cau 7: Hai dao dong diéu hoa cung phuong c6 phuong trinh lan luot 1a x; = 4sin(10t)
cm va X, = 4cos(10t + /6) cm. Van tdc cuc dai cia dao dong tdng hop 1a?

A.40/3 cm/s B. 15 cm/s C. 20 cm/s D. 40 cm/s

Huéng dan:
- Phuong trinh dao dong cua thanh phan thi 1:

X, = 4sinl0t = 4cos [10t - %}(cm)

- Bién d6 dao dong tong hop:
A= \/Af + A2+ 2A Acos (@, — @, ) = 4/3(cm)

- Toc do 16n nhat cia dao dong tong hop:

Vowe = Aw=4043(cm/s)

Cau 8: Mot chat diém tham gia dong thoi vao hai dao dong diéu hoa véi cac phuong
trinh lan luot 14 X; = 4+/3cos (10mt) cm va X, = 4sin(10xt) cm. Toc do cua cua chat
diém khi t =2 (s) 1a?

A. v =125cm/s B.v=120,5cm/s C.v=-125cm/s D.v=125,7cm/s

Huéng dan:
- Phuong trinh dao déng thir 2 cta chat diém:

X, = 4sinl0zt = 4cos (107#[ —zj(cm)
2

- Bién d6 cua dao dong tong hop (2 dao dong vudng pha):

A=A’ + A =8(cm)
- Pha ban dau cua dao dong tong hop:

tang = Asing + Asing, _ 1, Q= %(rad)

Acosp, + ACosp, 3

- Phuong trinh dao dong tong hop cua chat diém:

x = 8cos (107rt + %j(cm)
- Phuong trinh van téc cua chat diém:

v = -807xsin (107rt + %j(cm)
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- Tbc do cua chat diém khi t=2(s):

v= -807rsin(10><27r+%] =125,7(m/s)

Cau 9: Mot vat nho c6 chuyén dong 1a tdng hop cia hai dao dong diéu hoa cing
phuong. Hai dao dong nay c6 phuong trinh 1a x, = A cosotva x, =A, cos(mt+gj , Goi

E 13 coniing ctiavat. Khéi luong cua vét bang?

A 2E B E c E 5 2E
W JAZ+ A2 W A2+ A2 o’ (A; +A}) o’ (A +A3)
Huéng dan:

- Bién d6 dao dong tong hop caa vat nho (2 dao dong thanh phan vudng pha):

A:4/A12+A22

- Co nang dao dong cua vat nho:

E =%ma)2A2 =%ma)24/Af + A
- Khéi luong cua vat nho:

2E

m

Cau 10: 1 vat c6 m =100g thuc hién dong thdi 2 dao dong diéu hoa cing phuong cing
tan s6i f=10Hz, bién d6 A;=8cm, ¢1= 1/3; A,=8cm, @,= -1/3. Biéu thirc thé nang cua

vat theo thoi gian 1a?

A. W;=1,28sin*(20xt)(J) C. W;=1,28c0s*(20xt)(J)
B. W=2,56sin’(20xt) (J) D. W=1280sin*(20xt)(J)

- Tan s6 goc cua dao dong:
w=27f =207z(rad/s)
- Bién d6 dao dong tong hop cua vat:
A=A+ A +2AACOS(p, — ) =8(cm)

- Pha ban dau cua dao dong tong hop:

_ Asing, + A,sing, 0 p= O(rad)
Acosg, + A,cosg,

- Phuong trinh dao dong tong hop cua vat:

tang
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X = 8c0s20xt(cm)
- Biéu thtic thé nang cua vat theo thoi gian:

W, = % ma?x? = % me? (8cos207t)” =1, 28c0s? 20t (J)

Cau 11: Mot vat thuc hién dong thoi hai dao dong diéu hoa cing phuong, cing tan 6
10Hz va c6 bién do lan luot 12 7cm va 8cm. Biét hiéu sb pha cua hai dao dong thanh
phan 1a n/3 rad. Tc do cua vat khi vat ¢6 1i do 12cm 1a?

A. 314cm/s. B. 100cm/s. C. 157cm/s. D. 120w cm/s.

Hugng dan:
- Tan s6 goc cua dao dong:
w=2rf =207z(rad/s)
- Bién d6 dao dong tong hop cua vat:
A= \/Af + A +2AAcos(p, —¢,) =13(cm)

- Van tdc cua vat tai i do 12cm:

v=a\A*-x* =100z (cm/s)

Cau 12: Mat vat thuc hién dong thoi hai dao dong diéu hoa cing phuong, cing tan b
c6 phuong trinh : x; =A;c0s(20t + 7 /6)(cm) va X, = 3cos(20t +5x /6)(cm). Biét van téc

cua vat khi di qua vi tri can bang c6 do Ion 1a 140cm/s. Bién d6 dao dong A, c6 gia tri

la bao nhiéu?
A.7cm. B. 8cm. C. 5cm. D. 4cm.
Huéng dan:
- Bién d6 dao dong tong hop cua vat:
v
A=-"%—7(cm
7 (o)

- Bién d6 dao dong cua thanh phan thi 1:
A=A+ A +2AAC0s (9, — )
& A—3A-40=0
= A =8(cm)

Cau 13: Mot vat dong thoi tham gia hai dao dong diéu hoa cung phuong cung tan sb
goc o = 20 rad/s. Dao dong thanh phan thir nhét c¢6 bién d6 A; = 6 cm va pha ban dau
@1 = /2, dao dong thanh phan tht hai c6 pha ban dau ¢, = 0. Biét toc d6 cuc dai khi
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vat dao dong 1a v = 2 m/s. Bién do dao dong thanh phan tht hai 1a?
A, =10 cm. B. A, =4cm. C.A,=20cm. D.A,=8cm.

Huéng dan:
- Bién d6 dao dong tong hop cua vat:

\"
A=-"=10
= —10(cm)

- Bién d6 dao dong cua thanh phan thir 2 (dao dong thanh phan vuéng pha):

A =mz8(cm)

Cau 14: Mét vat co khoi luong m = 200g thuc hién dong thoi hai dao dong diéu hoa cling phuong

X, :SCos(Znt—E) cm, X, = Zcos(nt—EJcm .
3 3

a. Tinh gia toc cia vt tai thoi diém t=0,25s. Lay 7° ~ 10

A. 140 cm/s’ B. 14043 cm/s*  C.-140+3 cm/s’ D.-140 cm/s?

b. Tinh van tdc cua vét nang khi vat cd gia toc 10crm/s”

A. 412cmfs B. £ 442cm/s C. £ 424cmfbs D -424cmfs
Huéng dan:

a) Giatoc ctia vat tai thoi diémt=0,25s:
- Phuong trinh dao dong tong hop:

X=X, +X, = 5cos[2nt —g]+ 2cos(nt —gj = 7cos(2nt —gj(cm)
- Giatdc cua vat tai thoi diém t=0,25s
a=-0'X= —co27cos[2nt - gj = 14043 (/s

b) Van tdc cua vét nang khi vat cd gia tc 10cm/s”
_ Sirdung hé thirc doc ap:

Sv=t mzAz—a—Z:i 44,2cm/s
Q)

Cau 15: Mot vat co khdi luong m =400g tham gia dong thoi hai dao dong diéu hoa cling phuong ¢o
phuong trinh dao dong lan fuot X, = 4c0s [Sﬁt - gj cm, x, = A, €0S (5\/§t + n) cm . Biétdo lon van

the cua vt tai thoi diém dong ning bang thé ning 13 40cms.
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a. Tinh nang lugng dao dong.

A. 0,036 B.0,048) C. 0,012 D 0,024
b. Tinh van tc ciia vat nang tai d6 dong nang bang 3 1an thé ning.

A. + 4142 cmis B. + 4443cmls C. + 4243cmfs D + 4244cmfs

a) Nang luong dao dong cuia vat:
- Bién d6 dao dong tong hop:

A=A 1A = A, = A2 A? =43cm

- Nang lugng dao dong cua vat:

W= % ma?A? =0,048)

b) Van tc cia vt nang tai d6 dong ning bang 3 lan thé ning.

W=W, +W, :%Wd <:>%mcozA2 :gx%mv2

coAﬁ
2

v=1t

=+ 42,43(cm/s)

Cau 16: Cho ba dao dong diéu clng phuong clng tn SO goc ¢ phuong trinh lan huot 1A
X, =4cos(20nt+gjcm y X, = 2\/5005(20nt+g]cm; X, =8cos(20nt—gjcm . Mot vat thuc

hién dong thoi ba dao dong trén. Tinh van te ciia vt nang tai ty do x = 4cm.
A. +218cm/s B. +218cm/s C.+281cm/s D. +218cm/fs

- Bién d6 dao dong tong hop cua vat nang:
A= Agsing, + Agsing, -Agsing,=-3cm

A= A0S, + A0Sp, - ACsp, = 343 em

= A= A2 +AZ =6cm

- Vantdc vatnang tai i do x = 4em:

2

V—2+x2 =A? > v=1oJA? - x? =+ 281(cm/s)
()

Cau 17: Mot vat tham gia dong thoi vao dao dong diéu hoa cung phuong, cung tan sb

c6 phuong trinh lan lugt l1a x, = 2cos (1007& —gjcm ;X :sin(loont +%) cm .Vt co
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khoi lwong 1a m = 100g, tinh ning luong dao dong cua Vat.

A. 0,044) B.442) C.444) D 4,04]
Huéng dan:

- Phuong trinh dao dong thanh phan thir 2:

X, =sin (1007& +§J = cos (1007tt + g —gj — cos (lOOnt - gj(cm)

- Bién d6 cua dao dong tong hop:

A= |AZ+A2+2AAc0s(9, —@,) =3(cm)

- Nang lugng dao dong cua vat:

W =%ma)2A2 =4,44(J)

Cau 18: Hai dao dong diéu hoa cting phuong, cling tAn s6, 6 cic phuong trinh dao dong 13: %, = 3cos(
20t- % ) M Va X= 4cos( 20t +% ) em.. Tinh van toc cuc dai ctia vat nang.

A. 120 cm/s B. 120 m/s C. 100 cm/s D 10 m/s
Huéng dan:

- Bién d6 cua dao dong téng hop:

A= A2+ A2 +2AA, cos(e, —¢,) = 5 (cm)
- Van téc cuc dai cua vat nang:

Voe = A0 =100(cm/s)

Cau 19:Mot vat thuc hién dong thoi hai dao dong diéu hoa cung phuong:

xl=4«/§cos(10nt)cm va X, =4cos(107tt—gjcm, t do bang gidy. Tinh van téc trung

binh cua vat trong mét chu ky dao dong.
A. 160 cm/s B. 180 cm/s C.80cmfs D 100 cm/s

- Bién d6 cua dao dong téng hop:

A=A +AL+2A A, cos(g,—@,) =8(cm)

- Téc do trung binh cua vat trong 1 chu ky:

J_4A _4A0_4810r

=160 (cm/s)
T 2r 2r
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Bai 20: Mot chat diém thuc hién dong thoi hai dao dong diéu hoa cung phuong cing
tan s6 c6 bién d6 lan lwot 1a A; va A,, pha ban dau co thé thay d6i duoc. Khi 2 dao
dong thanh phan cung pha va nguoc pha thi ning luong dao dong téng hop lan luot 1a
8W va 2W. Khi ning luong dao dong tong hop 1a 4W thi do léch pha giita 2 dao dong

thanh phan gan gia tri no nhat sau day?

A.124,5°B. 109,5° C. 86,5 D.52,5°
Hurdng ddn |
- Ti 1& bién d6 cua hai dao dong thanh phan: .
Gid sir Ap> Ay’ vt

= A, =3A, >
. 0
- Do I6n caa bién o dao dong tong hop: X
1 2p2
ﬂ_ Em()) A _ﬂ
Wn E I’n(,\)2 (Al - Az )2 2
2
= A > =2
4A;
= A=22A, |
- Do léch pha giira hai dao dong thanh phén khi | 1
i i < coso ==
nang lugng dao dong tong hop 4W: 3
— o =70,52°

A?=A? + A2 —2A, A, cosa

= B=(180—0a)=109,5°
< 8AZ =9A’ + A —6A3cosa B=( )

Cau 21: Mot vat thuc hién dong thoi 3 dao dong diéu hoa cing phuong, cung tan sb
turong Gmg 1a (1), (2), (3). Dao dong (1) nguoc pha va c6 ning lwong gap doi dao dong
(2). Dao dong tong hop (13) c6 nang lugng 1a 3W. Dao dong tong hop (23) c¢6 nang
lwong 1a W va vuéng pha véi dao dong (1). Dao dong tong hop cua vat c6 ning luong
gan nhit véi gid tri ndo sau day?

A 2TW B.33W C.23W D.1,7W
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Huéng ddn:
- Goi bién d9 cua X, 1a a, bién d6 cua X,3lab. |
- D0 16n cia bién do dao dong Xy: y
W, = 2W, < % Mw’A? = % mw’a’
=A = a2
- Do 16n cha bién do dao dong X3 :

Vi X1 L X3 NEN XoL Xo3:

= A, = A2+ AL =+a® +b? —<
: : A,
- Tu gian do Vecto cho thay:
cosa =2 -2
A;  Ja®+b?
= Cosp =— a
Va2 +b?
- Do 16n cia bién d6 dao dong Xy3:
Ay, =A? + A2 +2A A cosp T2,
= \/3a? + 24/2a% + b? V2
- Theo gia thiét ta co: W3 = 3Wa3 nén: . - Nang luong dao dong tong hop:
2 : 2
W, _[Am] _3a2+2\/§a2+b2_3 , (HZ\/E] 22
Wa Az b W :( 5 } ) 2 —=L17
\/54_1 Wos Az \/§+1 22

- Bién d6 dao dong tong hop:

2
A:,\/Af +AZ Jza2 {‘/3%1] a’?

Cau 22: Mot vat thuc hién dong thoi 2 dao dong diéu hoa ciing phuong, cung tan s6 ¢6
phuong trinh x, =\/§cos(10nt+gjcm, X, :Cos(lont+n)cm. Mot vat thuc hién déng
thoi hai dao dong trén. Tinh van téc trung binh caa chat diém tir thoi diém ban dau dén

thoi diém dau tién vat qua vi tri can bang theo chiéu duong.
A. 36 cm/s B. 37 cmfs C. 38cmfs D 39 cmés
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Huréng ddn:
Bién do cua dao dong tong hop

A= AT A+ 2AA,.cos(p, — ;) = 2(cm)
Pha ban dau cua dao dong téng hop: |

i i i 0
Tang = A sing, +A,sing, __ 5 | | \
A, cosgp, +A, cose, ; 0

v

_2n

=
?=73

Phuong trinh cua dao dong tong hop 1a:

X = 2C0S (lOnt + 2—5) cm

TUr gidn d ta tinh dugc: o = (p—g :g(rad)

(r-o)_1

t= ZE(S)

(@

Quang duong vat di dugc khi qua VTCB lan - Van téc trung binh caa vat trén
dau theo chiéu duong: quang dwong S:

S

S=A+(A-Asina)=3(cm)
Vy == 36(cm/s)

- Thoi gian vat di quang duong S:
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DANG 5: BAI TOAN LIEN QUAN TGI LI PO

Mét sé cong thire thuong dwoc sir dung dé giai bai toan li do:

Phuong trinh li d§ ciia chat diém dao dong diéu hoa:

X = Acos(at +¢)

H¢é thirc doc lap vai thoi gian:

2

Xz‘l‘—zzA2
w

Vi tri cua vat tai thoi diém dong nang bang n 1an thé ning:

W, =nW,
< (N+1)W, =W
W, +W, =W
n+1
= —( )mm2X2 =%mm2A2
A
= X==%
n+1

Bai toan hai dao dong vudng pha:

Xét hai dao dong didu hoa cing phuong, cing tin s6 x =A cos(at+¢@) Va

X, = A, Cos(a)t+(p+%j =—A,sin(wt+¢). Ta co hé thic sau:

)

Trirong hop ap dung:

+ Cac dao dong thanh phan vuong pha (Ap =g, — ¢, =% Voi @, > ¢, )

+ Dao dong trong hai khoang thoi giant; vat, =t + T/4

Cau 1. Mot vat thyc hién dong thoi 3 dao dong diéu hoa cung pha cing tan sb co
\ .. 21 21

phuong trinh la: x, = A cos 27rt+? cm; x, = A, cos(2zt)cm; x, = A, cos 27zt—? cm.

Tai thoi diém t, cac gi tri ly do x, =—20cm, x, =80cm, x, =—40cm, thoi diém t, =t, +%

cac gia tri ly dd  x, =—20/3cm, x, =0, x, =40/3cm . Tim phuong trinh cta dao dong

tong hop?
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A. x,=40cos (27t —x/3)cm B. X, =402 cos(2z t+ %)

C.x,=4cos(2zt+7/3)cm D. x, =40«/§cos(27zt—%)

Huong din
- Sau khoang thoi gian T /4 thi goc quét cua mbi dao dong 1a % nén x, va x, vubng pha,

x, Vd x, vudng pha, x, va x, vudng pha do do:

4

A A

, o A =40(cm)

ﬁj {ﬁj ~1 =1A =80(cm)
A, =80(cm)

- Bién d6 cua dao dong tong hop:
A =Asing + A sing, + Asing,
A =Acosg, + A, cosg, + A, COS @,

A:JA&Z+A§ =40(cm)

- Pha ban dau cua dao dong tong hop:

A __T
tan ¢ = A" B=oe= 3(rad)

- Phuong trinh dao dong tong hop:
X, =40cos (2zt—7 /3)(cm)

Cau 2: Mot vat thuc hjén dong thoi 3 dao dong diéu hoa cung phuong cung tan so co
phuong trinh 1an Iuot la: x, = A cos[a)t+ %} cm; x, = A, cos(wt)em; x, = A, cos(a)t— %) cm
Tai thoi diém t, cac gia tri li 40 x, =—10/3cm, x, =15cm, x, =30+/3cm. Tai thoi diém t,
cac gia tri li 6 x, =—20cm, x, =0cm, x, =60cm . Bién d6 tong hop la?

A. 50cmls. B.60 cm/s. C. 403 cmls. D.40 cm/s.

Huwong dan
- Bién d6 cua 3 dao d6ng thanh phan:
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Taco: x, va x,dao dong vuong pha do do:
2 2
B o
A A,
Taco: x, va x,dao dong vudng pha do do:
2 2
HEGER
A A,

Tai thoi diémt,: (1) < [%Oj {%} 1= A =20(cm)

20 A,

Thé bién d6 A, vao phuong trinh (2) ta duoc:

2 2
Tai thoi diémt, : (1)< (M] +[E] =1= A, =30(cm)

15\ (3043) )
[%) J{TJ =1= A, =60(cm)

- Theo d¢ bai x, nguoc pha véi X3 va cing dao dong vubng pha vVéi X, do dé:

Bién d6 cua dao dong tong hop cua vat:

A= A2 +(A,—A) =50(cm)

Cau 3: Mot vat thyuc hién dong thoi 3 dao dong diéu hoa cung phuong cing tan sé x,,

X,y Xa VO X = X 4%, 5 Xy = Xo +Xq ) X3 =X, + X5 X=X +X, + X, .Biét: x,, =600$(7zt+%j
. 2 . S5r . A a2

CM ; X,; =6cos 7zt+? cm; X, = 6+/2 cos 7zt+§ cm. Tim x biét x* = x> +x2.

A. 6cm. B.8 cm. C. 6+/3 cm. D. 62 cm.

Hurong din
Xpp =X +X, = 6008(ﬁt+%)

. 2
-Taco: (X=X, +X; = 6C03(ﬂt+?ﬂj

Xz =X + X5 =6\/§cos(7zt+i—72[j

- Phuong trinh dao dong tong hop:
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2 12
- Phuong trinh dao dong thanh phan x,, X, va Xs:
X, = X—X,5 = GﬁCOS(ﬂt+5—ﬂj—6COS(ﬂ't +2—ﬁj = 6cos(ﬂt+£j(cm)
12 3 6
S o
X, = X X5 :6J§cos(;ﬂ+—}—6\/§cos(nt+—j:0
12 12
S Ve 2r
X, = X—X,, = 6/2 C0s rt+ o |- Beos| zt+ o |=Boos| at+ (cm)

Sx=x+% X =(4+%) ()
Theo gia thiétdé bai:

X=X =(x+%) —2x% (2)
Tu (1) va (2) suyra:

6C05(7Z’t+%)=0
:>x1x3=0<:{f:> 5
3 6C05(7rt+—7r}=0
3
T 1
mt+=="+knr t==+k (s)
o 26 = 3 (k=12,...)
t+?ﬂ——+k7r t=—=+k (s)

= X= GﬁCOS[ﬁt +i—§} =46cm

Cau 4: Cho ba dao dong diéu cing phuong cing tin 6 goc ¢d phuong tinh lan luot A
X, :4cos(20nt+gjcm ;X :2\/§00s(20nt+§]cm; X, :8cos(20nt—gjcm . Mot vat thuc

hién dong thoi ba dao dong trén. Xac dinh vi tri ciia vat nang tai d6 dong ning bang thé nang,
A.4(cm) B.3./3 (cm) C.3(cm) D.2 (cm)

Huong dan:
- Bién d6 cua dao dong tong hop:

A =Asing + A sing, + Asing, =-3(cm)

A, = Acosg, + A, cosp, + A COS @, =3/3(cm)

A=,fAf+A\f =6(cm)
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- Vi tri tai d6 dong ning bang 3 1an thé ning:

{Wd =3W,

< AW, =W o 2metx = Lmo? A = x:é=3(cm)
W, +W, =W 2 2 2

Cau 5: Mot vat co khdi luong m = 500g thuc hién dong thoi hai dao dong diéu hoa cling phuong c6 phuong
trinh dao dong Ian huot I3: %, = 3cos(5mt)em; X, =5008(5 7 tem. Xac dinh thoi diém vat qua Iy do x = 4cm
lan ther 2011.

A 412167 (9) B. 212,067 (9) C.412067 (5) D. 212,067 (5)
Huong dan: |
- Phuong trinh dao dong tong hop: 1

X =X, +X, =8cos(57 t) (CM)
- Thoi diém vat qua Iy do x = 4cm lan thir 2011

+Chu ky dao dong ctia vt : o t

T=2"_04s A o x /A
° |

+Thoi diém dau tién vat qua vitrf idox:

v

Ccosa. =

Lt =—=—"
“hTy 15(5)

Trong mot chu ky, Vat di qua vi trf 1i 40 x = 4om hai fan, do d6 |
thor diém vat qua ly d6 x = 4om A thi 2011 la : :
t=1005T +1, = 412,067 (s)

Cau 6:Dao dong cua mot chat diém 1a tong hop cia hai dao dong diéu hoa cing phuong,
c6 phuong trinh li d6 lan luot 13 X, :BCos(z—gt—gjcm X, = 3\/§cos(2—;tjcm. Tai cac

thoi diém X, = X, . Tinh li d6 ctia dao dong tong hop.
A £5,19 (cm) B £6,19 (cm) C £8,19 (cm) D +9,19 (cm)

- Thoi diém tai d6 1i d6 X, = X,

2n. T« 21
X, =X, < 3c0s| —t—— |=34/3cos| —t
P (3 2) ¥3 (3 j

< 3sin (2—; tj = 3«/§cos(%t}
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@tan(ﬁtj:«/f;=tan2:>tzl+%
3 3 2 2
+ Chu ky dao dong cua vat:
21
T=—=3(s
.0
= Trong mot chu ky cé 2 thoi diém vat gap nhau tai 1i d6 x; = Xo:
t,=0,55 (k=0)
t,=2s (k=1
= X=X= %(Cm)
- Li d6 cua dao dong tong hop khi x; = X,:
Taco: x=x +X, =33 ~5,19(cm)

Cau 7: Cho hai dao dong diéu ciing phuong ciing tan 6 goc ¢d phuong trinh Ian huot 13 X, = ZCos(nt + gj

om; x, = 2cos (7t —)cm . Mot vat thuc hién dong thoi hai dao dong trén . Xéc dinh thoi diém vat qua ly

dox = 2+/2 cmlan ther 200.

A 19925 (9) B.10025 (5) C.19825(3) D.10050(s)
Hudng ddn: |
- Bién do dao dong tong hop ciia vat : |
A=A+ A, =2J2(cm) o
- Pha ban dau ctia dao dong tong hop : :
_ Asing, +Asing, _ 1 :
A0S, + A,C0SQ, Al % 0 A

== %n(rad)

tan o

- Chuky dao dong ctiavat:

27
T=—"=2
" _2(5)

- Thoi diém dautién vatquavi td lidox= 2+/2 cm:

a:(n—(p)=§(rad)
T 5
:>t1 :E+%:Z(S)

- Trong mot chu ky, vét di qua vi tr i 36 x = A mét lan, do d6 thoi diém vat qualy dox=A lan thir 100 1a:
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t=99T +t, =199,25(s)

Cau 8:Mbt vat thuc hién dong thoi 2 dao dong diéu hoa cung phwong c6 cac phuong
trinh lan luot 1a x, :6003(10nt+gj(cm), X, :Gﬁcos(lont—%](cm)Khi dao dong tha

nhét c6 ly d6 3(cm) va dang tang thi dao dong tong hop co:
A. Li d6 -6+/3 (cm) va dang tang B. Li d6 -6(cm) va dang giam

C. Li d6 bang khong va dang tang D. Ly do -6(cm) va dang tang

~

Huong dan:
- Bién d¢ dao dong téng hop cua chat diém (2

| A
dao dong thanh phan vuéng pha): | y 1

A=A+ A2 =12(cm) tog
- Pha ban dAu cia dao dong téng hop ciia chit | /

| ’
diem: | X ol l(%

_ Asing, +Asing,
A,cos, + A,C0sop,

tano

=0=¢=0(rad) A

- Phuong trinh dao dong tong hop:

>

x =12cos10xt(cm)

- Thoi diém khi dao dong thir nhat ¢ i o x =3 va dang | A
ting trrong (g Vi vector A, va A quay dugc motgéc: |

a=2(n—<p1)=4—;(rad) :> Vi lac nay dao dong tong hop
: ' chuyén dong theo chidu duongnén li
- Lid0 ctia dao dong tong hop: ; 4 g Y 8
4 . d0 dang tang.
x:lzcos?n:—G(cm) i

CAu 9: Hai dao dong diéu hoa (1) va (2) cing phﬁong, cung tan s6 va cung bién do A =
4cm. Tai mot thoi diém nao do, dao dong (1) c6 li o x = 2 \/écm, dang chuyén dong
nguoc chiéu duong, con dao dong (2) di qua vi tri can bang theo chiéu dwong. Lic do,
dao d6ng téng hop cua hai dao dong trén c6 li do bao nhiéu va dang chuyén dong theo
hudng nao?

A. x = 8cm va nguoc chidu duong.C. X = 4/3cm va ciing chidu duong.

B. x = 0 va nguoc chidu dwong.D.x = 2+/3cm va cling chiéu duong.
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Huong dan:
- G6c léch cua dao dong 1 tai thoi diém t:
% V3 :E(rad)
6

Cosao=—t=—=a
A 2

- Dya vao gian d6 vecto, d¢ léch pha cua hai dao |
dong thanh phan la: '

T 2r
Ap=a+—=—(rad
p=a+s 3q( )
- Li @6 cua dao dong tong hop:
X =% +X, = 24/3(cm)
= Dao dong téng hop 6 1i do x = 24/3(cm) va |

dang chuyén dong theo chiéu duong.

A;

v

Cau 10:Mot vat tham gia dong thoi hai dao dong didu hoa cing phuong, ciing tan so.

Biét dao dong thu nhét c6 bién d6 6 cm va tré pha hon dao dong tong hop 1a « /2. Tai thoi

diém dao dong tha hai c6 1i d6 bang bién d6 cta dao dong thar nhat thi dao dong tong hop

¢6 1i d6 9 cm. Bién d6 dao dong tong hop 132

A.12cm B.943cm C. 18cm D.6+/3cm
Hueong dan:

- Li d6 cua dao dong thir nhat: !

X=X, +X, =>X =X-X,=3(cm) 1 R R A
- Dao ddng tht nhat vuéng pha véi dao dong téng a
hop, do do: : 0 X1 ”

N
(%) {KJ ~1= A=643(cm)
A;

—Bién do dao dong tong hop 1a 64/3(cm)
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