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CHU DE 5: TONG HOP CAC DAO PONG DIEU HOA

BAI TOAN THUAN TRONG TONG HOP DAO DONG DIEU HOA

Néi dung bai toan: Cho biét cac phuong trinh dao dong thanh phan, yéu cau tim dao dong

téng hop.
Phuwong phap gidi

Téng hop hai hay nhiéu dao dong diéu hoa ciing phuong, cing tan s 1a mot dao dong diéu hoa

clng phuong, cung tan sd.

Céch 1. Phuong phéap ap dung truc tiép cong thic tinh A va tan @

= |x = Acos(at+¢)

X, = A cos(wt+g,)
X, = A, cos(at+¢,)

A=A+ A +2AA cos(p, ~ )
_Asing, + A sing,
A cosg, + A, cos g,

* Néu mot dang ham cos, mét dang ham sin thi doi:

tan g

sin(ot+a) = Cos[a)t+a—g)

* Néu hai dao dong cung pha ¢, —¢, =k27 =

* Néu hai dao dong thanh phan nguoc pha ¢, — ¢, = (2k+1)7z =

* Néu hai dao dong thanh phan vudng pha ¢, — ¢, = (2k +1)% =

Céch 2. Phuong phap cong cac ham lugng giac

X=X + X+
x=Acos(at+g¢ )+ A, cos(at+e,)+....

X =coswt(A cosg, + A, cosp,)—sinwt(Asing + A, sing,)

Acosp Asing

= X = Acos(wt +¢)
Céch 3. Phuong phap cong sé phuc.

X=X + X, +...

X=AZp,+AZLp,+...

Anin :|AL_A2|

A:Q/A12+A22
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Kinh nghiém:

1) Khi can téng hop hai dao déng diéu hoa cé thé ding mét trong ba cach trén.

Khi can téng hop ba dao déng diéu hoa tra 18n thi nén dung cach 2 hogc cach 3.

2) Phwong phép céng sé phirc chi &p dung trong triong hop cac sé liéu rrong minh hogc bién

dé ciia chiing ¢ dgng nhan cing véi mét so,

A=+2a
Vidu: { A =+3a= chon a=1
A, =+5a

3) Truong hop chuwa biét mét dai lwong nao dé thi nén dimg phwong phdp vecto quay hodc
cong ham heong gide. Trieong hop hai dao dong thanh phan ciing bién dg thi nén dung phuong
phap lvong giac.
Vi du 1: Mot vat thuc hién hai dao dong diéu hoa cung phwong cung tan so:
x, =4cos(wt+30) cm, X, =8cos(awt+90)cm (véi @ do bing rad/s va t do bang gidy). Dao
dong tong hop c6 bién do 1a

A. 6,93 cm. B. 10,58 cm. C. 4,36 cm. D. 11,87 cm.
Huéng dian: Chon dap an C

Bai toan don gian nén ta ding cach 1: A= \/Af + A +2AA, cos(p,—¢,)

A= \/42 +8” +2.4.8.c0s(90-30) =4,36(cm)
Vi du 2: (PH-2008) Cho hai dao dong dicu hoa cling phuong, cing tan s6, cuing bién do va co
céc pha ban dau 1a % va —% (phuong trinh dang cos). Pha ban dau cua dao dong tong hop hai

dao dong trén bang

A -2 B. Z c.z D. 2
2 4 6 12
Huéng dan: Chon dap 4n D
asin* +asin
tan ¢ = Asing +Asing, _ 3 _6 :>(p=£
A COs gy + A, COS g, acos%+acosl 12

Vi du 3: M6t vat thuc hién ddng thoi 2 dao dong diéu hoa ciing phuong, ciing tan s6 ¢6 phuong

trinh: x, = \/§cos(a)t +%j(cm), X, = €0s (@t + )(cm). Phuong trinh dao dong tong hop la
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A. X=2c0s cot—z B. x=2cos a)t+2—” C. x=2cos a)t+5—” D. x=2cos a)t—z
3 3 6 6
Huwéng dan: Chon dap an
x:\/§4§+147r:242?7[:x:Zcos(a)t+2?”j(cm)

Dung may tinh Casio fx 570 — ES, bam nhu sau:
Shiftt MODE (D¢ chon don vi gic la radian)
MODE @ (Dé chon ché d¢ tinh toan véi sb phiic)
P
2

H 1 shifi] (- p

J3 [Shift| [(—)

(Man hinh may tinh s& hién thi ﬁ4%+14ﬂ)

shiff [2/[3
2

Man hinh s& hién két qua: 24?.

Nghia 14 bién 46 A= 2cm va pha ban dau ¢ = 2?7[ nén ta sé chon B.

Chu y: Bé thyc hién phép tinh vé s6 phtc, bAm: MODE 2 man hinh xuit hien CMPLX.
Muén biéu dién sb phic dang AZ @, bAm SHIFT 23 =

Muén biéu dién sb phic dang: a + bi, bam SHIFT 2 4 =

Dé nhap ky tu £ bam: SHIFT (-)

Khi nhap cac sb liéu thi phai thong nhat dugce don vi do goc 1a do hay radian

Néu chon don vi do 1a d6 (D), bAm: SHIFT MODE 3 man hinh hién thj chir D

Néu chon don vi do 12 Rad (R), bdm: SHIFT MODE 4 man hinh hién thi chit R.

Vi du 4: M6t vat thuc hién ddng thoi 2 dao dong diéu hoa cliing phuong, ciing tan s6 ¢6 phuong

trinh: x, = 25in(7zt —l‘%[j(cm),x2 = cos(;z’ng(cm) . Phuong trinh dao dong tong hop
S5r
A. x=\/§cos(7rt+1,63) B. x=cos(7z*t—?j

C. XICOS(ﬂt—%j D. x:\/gcos(nt—l,Sl)

Huéng dian: Chon dap 4n D
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X, = 2$in(7rt—5§j = Zcos(ﬁt—%rj(cm)

T
X, = COS (m + —j
6

A:\/Af+A22 +2AA, cos(p,—¢,) = \/2 +1°+2.2.1, cos[%—%j =+/5(cm)

D6i ham sin vé ham

Céach 1:

2sin—— AT +13|nz

tanp = Asing, + Asing, 2 6 ——8—5J§:>¢:—1,51(rad)
ACOSQ +ACOSP, 500677 19 cos
3 6

Cach 2:

X=X +X, =2sin m_5_7r +cos| 7t +=
’ 6 6

] S5x . 51 T . T
x=23|n7rt005?—20057rtsm?+cosﬁtcosg—smntsmE

x=0037rt{_2;\/§J—sin (H;\/_j 5 cos(zt —1,51)(cm)

_ e
5 cos(~1,51) 5sin(-1,51)

Céch 3:
X=X, +X, —24(—4?7[j+14(%):\/§41,63:>X:\/§COS(7Z't+1,63)(Cm)

Binh luan : Pap an dung la A! Vay cach 1 va cach 2 sai ¢ dau? Ta

i e -V . i
deé thay, véc to tong A=A + A, nam & goc phan tu tht 111 vi vay i< 0
. mN ||
khong thé lay ¢ =-1,51rad ! ( 4) >
Sai lam & chd, phuong trinh c6 hai nghiém : ;:T‘" :
~1,51(rad) '
tanp=-8-5{3 =
v {gp 7-1,51=1,63(rad) o R S S

Ta phai chon nghiém 1,63 rad dé cho véc to tong “bi Kep” boi hai véc to thanh phan. Qua d6
ta thdy may tinh khong “dinh nhiing bay” thong thuong giéng nhu con nguoi! Day chinh 1a
mét trong nhiing loi thé caa cach 3.

Vi du 5: Cho hai dao dong diéu hoa cting phuong cung tan sd, bién do lan luot la a va a3 va

pha ban dau twong tng la ¢, = 2?7[; @, = % . Pha ban dau cua dao dong tong hop la:
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A Z B. Z c. -~ D. &
2 3

Huwéng dan: Chon dap 4n B

Muén sir dung may tinh ta chon a = 1 va thuc hién nhu sau :
X=X +% =1/(2713)+/34(716)=24(713)= x= ZCos(a)H%j(cm)

Dung may tinh Casio fx 570 — ES, bAm nhwr sau:

|SHIFT | MODE| 4] (P& chon don vi goc 1a radian)
(Dé chon ché d¢ tinh toan vei sb phirc)

1 [SHIFT](-) 2?”\/5 SHIFT]|(-) %:
(Man hinh may tinh s& hign thi 12(27/3)++/3£(716) )
=]

Man hinh s& hign két qua: 2£(x/3)
Nghia 14 bién d6 A=2a va pha ban dau ¢ = % nén ta sé chon B.

Dung may tinh Casio fx 570 — MS, bdm nhu sau:

[SHIFT | [MODE] [3] [5] (P8 cdi ddt ban diu, don vi do géc la dp).

MODE] [2] (Pé cai dit tinh toan véi sé phiic).

). Baén [SHIFT |[+]=]sed66t A= 2
| Baén [SHIFT =] se@i66t ¢ = 60

Nghia 12 bién d6 A=2 cm va pha ban dau ¢ = 60° nén ta s& chon B.

[[sHIET]/(-)[220]+]v [3]SHIFT]

e
|
N—"

—~

o
w
o

ChU y: Néu hai dao déng thanh phan cé cing bién dg thi ta nén dimg phwong phdp heong giac:
x =acos(mt+¢,)+acos(wt+¢,)= 2acos@cos(wt +%j
Vi du 6: Phuong trinh dao dong tong hop cia 2 dao dong thanh phan cing phuong cing tan

s0: %, =4cos(100t)(cm); x, :4005(100t+%j (cm) la:
A. x=4.cos(100t+%j cm B. x=4\/§.cos(100t+%j cm

C. x= 4\/5.005(100t +%j cm D. x= 4.cos(100t +3§j cm
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Hwéng dan: Chon dap 4n B

X=X +X, = 2.4.cos%.cos(100t +%) = 4\/5003(100'[ + %)(cm)

Vi du 7: Bién do dao dong téng hop cua ba dao dong x =4+/2cosdzt(cm),
X, =4cos(4xt+0,757)(cm) va x, =3cos(4xt+0,257z) (cm) la:

A.7cm. B. 842 cm. C.8cm. D. 74/2 cm.
Huwéng din: Chon dap 4n A
Céch 1: Phuong phap cong cac ham luong giac

X=X +X, oo
X =coswt(A cosg, + A, cosg, +....)—sinwt (A sing, + A, sing, +...)

X= cos4;rt(4«/§c030+4cossf+3005%)—sin 47zt[4\/§sin0+4sin37”+35in%j

X = 3,5+/2 cos5t —3,5+/2 sin 5t = 7.cos| 47t + 2= |(cm) = A=7(cm
3

Céch 2: Phuong phap cong sé phuc
X=X+X,+.=AZLp+AZLp, +...

x:4\/§40+4437”+34%:74%

Dlng may tinh Casio fx 570 — ES, bdm nhw sau:

|SHIFT | MODE| 4] Pé chon don vi goc la radian)
MODE]|[2] (P& chen ché @ tinh toan véi sé phiic)
42 [SHIFT]|(-)| 0[] 4 [SHIFT](- 37” 3 [SHIFT

~—
N—
—_

o)

-b.|_§l

(Man hinh may tinh s& hién thi 4 4&40+443T”+34%)

[sHIFT][2] [3] [

Man hinh s& hién két qua: 74%

Nghia 12 bién @6 A =7cm va pha ban dau ¢ = % nén ta sé€ chon A.

(Pha ban dau bang 0 thi chi cAn nhap 442 + 4/ 37” +3/ % van duoc két qua nhu trén).
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Dung may tinh Casio fx 570 — MS, bdm nhw sau:

[SHIFT][MODE] [3| [=] (D& cai dit ban dau, don vi do géc 1a d§).
(D4 cai dit tinh toan véi sé phiic).
4]V [2] [SHIFT]

Baén [SHIFT [+]=|sedo6t A=7
Baén [SHIFT |[=|sed60t ¢ = 45

Nghia 14 bién 46 A=7 va pha ban diu ¢ = 45° nén ta s& chon A.

[135]+| |3 SHIFT|

)5

—

—

N—

Vi du 8: M6t vat thuc hién dong thoi 3 dao dong diéu hda ciing pha ciing tan s c6 phuong trinh

lan Tuot 13 x, =5c0s(27t+¢)(cm);x, =3cos(2zt—7z)(cm); x, = 4cos(2;zt—%ﬂj(cm), véi
O<p< % va tang = g . Phuong trinh dao dong tong hop 1a
A. x:4\/§cos(27zt+%ﬁj(cm) B. x:3\/§cos(2ﬁt—2§j(cm)

C. x=4cos(2m+5§](cm) D. x=3003(27z1—5§](cm)

Huwdéng din: Chon dap 4n A

54arctan%+34—7r+44_57”:445—”

6
Vi du 9: Vat thuc hién dong thdi hai dao dong cung phuong c6 phuong trinh

X, :8cos(20t—%j(cm) Va X, :3cos(20t+%j(cm) (véi t do bang gidy). Tinh gia toc cuc

dai, tbc do cuc dai va van toc cua vat khi n6 ¢ vi tri cach vi tri thé nang cuc dai gan nhat 1a 2
cm.
Huwoéng dan:

Bién do dao dong tong hop:

A= \/Af + A +2.A.A co8(p, — @) = \/64+9+2.8.3.0032?7[ =7(cm)

ny o |8y = @ 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, tic 12 vi tri d6 cach vi tri can bang

x|=7-2=5(cm).
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Van téc tinh theo cong thic: v =t A? —x? = +20/7° -5% = i40J6(cm /s)

Vi du 10: Mot vat cd khdi lugng 0,5 kg thuc hién dong thoi ba dao dong diéu hoa ciing phuong,

cing tan s6 co6 phuong trinh: x1=2\/§cos(10t+%J(cm);x2=4cos(10t+%j(cm);

X, =8C0s (10t —%)(cm) (voi t do bang s). Tinh co ning dao dong va do 16n gia toc cua vat &

vi tri cach vi tri thé nang cuc dai gan nhat 12 2 cm.
Hwéng dan:

Téng hop theo phuong phap cong sé phuc:

2B E s E g s R
3 6 2 6

Bién d6 dao dong tong hop 14 6 cm nén co niang dao dong :

w =%ma)2A2 =%.0,5.102.0,062 ~0,09(J)

Vi tri cach vi tri thé niang cuc dai gan nhat 12 2 cm, tic 1a vi tri d6 cach vi tri can bang
x| =6-2=4(cm)
o I6n gia toc cua vat tinh theo cong thirc: |a| = o x| =10%.4 =400(cm/s?)
Vi du 11: M6t vat tham gia dong thoi 2 dao dong diéu hoa cliing phuong cling tan sé va vudng
pha véi nhau. Néu chi tham gia dao dong thtr nhat thi vat dat van toc cuc dai 12 vi. Néu chi
tham gia dao dong thir hai thi vat dat van téc cuc dai 12 v2. Néu tham gia ddng thoi 2 dao dong
thi van tc cuc dai l1a

A. 0,5(v, +V,) B. (v, +V,) C. (v12+v22)0'5 D. 0,5(v12+v22)0’5
Huéng dian: Chon dap 4n C

Vi hai dao dong vudng pha nén bién do dao dong tong hop: A=A’ + A?

Van téc cuc dai cua vat: v=wA= \/(wA)Z +(oA,) = V2 +V2
Vi du 12: (CP-2011) M6t vat nho c6 chuyén dong la tong hop cua hai dao dong diéu hoa cling

phuong. Hai dao dong nay c6 phuong trinh 1a X, = A coswt va x, = A, Cos[a)t + %j .Goi E la

co ning cua vat. Khdi luong cua vat bang

A——t  B—2~ _  C— - D. 2

TNERCoRR CaReR) R )
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Huéng dan: Chon dap 4n D
Vi hai dao dong vudng pha nén bién do dao dong tong hop: A= \/m
M’ A? e 2E
(s )
Ch y: 1) Luc kéo Vé cuc dai: F,, =kA=mao’A

m

Co nang dao dong cua vat: E =

2) Lurc dan hoi cuc dai: Fy,,, =k|Aly+ Al

m
Al, = —kg
Trong dé, Al la dg bién dang cua 10 xo 6 vi tri can bang: _
mg sin
Al, = #

Vi du 13: Con lic 10 xo gom vat nho nang 1 kg thyuc hién dong thoi hai dao dong diéu hoa theo
phuong ngang, theo cdc phuong trinh: X, =5coszt(cm) va x, =5sinzt(cm) (Géc toa do
tring véi vi tri can bang, t do bang gidy, ldy 7z =10). Luc cuc dai ma 10 xo tac dung 1én vat
la
A. 502N B. 0,5v2N C. 25\2N D. 0,25v2N
Huwéng din: Chon dap 4n B
X, =5cos t

X, =5sin zt = 5cos(zt—£)
2

k =me* =10(N /m)

= A=A+~ +2AA cos(p, - @) =0,05V2(m)

= F., = K(Al, + A)=10(0+0,05y2) = 0,5V2(N)

Vi du 14: Con lac 16 xo0 gom vat nhé nang 1 kg thuc hién dong thoi hai dao dong diéu hoa theo
phuong thing dtng, theo cac phuong trinh: X, =52 cos10t(cm) va x, =52 sin10t(cm)
(Géc toa do tring véi Vi tri can bang, t do bang gidy va lay gia tc trong trudng g = 10 m/s?).
Luc cuc dai ma 10 xo tac dung Ién vat la

A. 10 N. B. 20 N. C.25N. D. 0,25 N.
Huéng dian: Chon dap an B
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X, =5+/2 cos10t

X, = 542 5in10t =542 cos (10t - %j

k =mo® =100(N /m)=> Al, :%:o,l(m)

- A= \/Af + A} +2AA, cos(p, —¢,) =10(cm) =0,1(m)
Fooe = K (Al, + A)=100(0,1+0,1) = 20(N)

o =, s 9 N 3. A N , A N -« .o R 41 -z . Y z R
Chuy: Gia si o thoi diém nao do x = — va dang tang (giam) deé tinh gia trj x, va X, co the:
n
Dung phuong phdp vecto quay; Giai phuong trinh luong giéc.
Vi du 15: Hai dao dong didu hoa cung phuong cing tin s6 c6 phuong trinh

X, = 6cos(10t +%)(cm) VA X, = 6cos(10t +5§j(cm) . Tai thoi diém 1i d6 dao dong téng hop

la 3 cm va dang tang thi li d6 cua dao dong tha hai la bao nhiéu?

A..10cm. B.9cm. C. 6 cm. D. -3 cm.
Huéng dian: Chon dap 4n C
Phuong trinh dao dong tong hop: x = X +X, = 64%+ 64% = 64%

=6C0S (10t + %j (cm).

Vi x=3 va dang ting nén pha dao dong bang (¢ nira dudi vong

T T 5 4
tron) 10t + —=-—=10t = —— 2
2 3 6 VER
3
= X, :6003(1Ot+5—”j:6005(—5—”+5—”):6(cm)
6 6 6
“x
Chay: 3

1) Hai thoi diém cuing pha cach nhau mét khodng thoi gian kT

t,—t, =kT = Ap=K27 = X, =X,
2) Hai thoi diém ngiroc pha nhau cach nhau mgt khodng (2k +1)TE
= Ap=(2k+1)z= X, ==X,

3) Hai thoi diém vudng pha nhau cach nhau mét khodng (2k +1)%
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-t = (2 D) = A= (k1) 2= A= G
Vi du 16: Mot vat thuc hién dong thoi 3 dao dong diéu hoa cung pha ciing tan sb c6 phuong

trinh lan luot la X, = Aicos(zm +2§j(cm), X, = A, cos(2xt)(cm),
X, = A cos[Z;;t —%)(cm) . Tai thoi diém t1 cac gid tri li o X, (t,)=-10cm, x, (t,)=40cm,

X (t,)=-20cm. Thoi diém t,=t, +Tz céc gia tri li do x (t,)=-10/3cm, x,(t,)=0cm,
X (t,)= 20~/3 cm . Tim phuong trinh cta dao dong téng hop?

A. X=3000$(27z‘t+%) B. x=20cos(27z‘t—%j

C. x:4OCos(27zt+%j D. X=20\/§COS[27Z —%)

Huwéng din: Chon dap 4n B

Hai thoi diém t2 va t1 vudng pha nén bién db tinh theo cong thirc:
A= X5+

Vi Ai = X12(t1) + X12(t2) = 20(cm); AZ > X22(t1) - X22(t2) = 4O(Cm)

A= \/X§(t1) + X§(tz) =40(cm)

Téng hop theo phuong phap cong sé phuc:
X=X +X+X%=ALp+ ALy, + AL,

2042?”+40+404_2T” - 204% = Xx= 20cos(2m—@(cm)

Cha y: Néu bai toan cho biét trang thai cia hai dao d@éng thanh phan ¢ cling mét thoi diém
nao dé, yéu cau tim trang thai ciia dao déng tong hep thi c6 thé lam theo hai cach (vong tron
lwong giac va giai phwong trinh lwong giac).

Vi du 17: Hai dao dong diéu hoa (1) va (2) cing phuong, ciing P

tan sb va cung bién do 4 cm. Tai mot thoi diém nao do, dao dong ; e
1 aA 2 an Y \ ,’VI o \
(1)colido 2\/§ cm , dang chuyén dong nguoc chiéu duong, con | pat gﬁ —

dao dong (2) c6 1i @6 2 cm theo chiéu duong. Lic d6, dao dong
téng hop cta hai dao dong trén c6 li o bao nhiéu va dang chuyén L " .5-’5'

dong theo chiéu nao?
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X =8 va chuyén dong nguoc chiéu duong.

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

o w >

x =5,46 va chuyén dong theo chiéu duong.
D. x =8 va chuyén dong theo chiéu duong.
Huwéng dan: Chon dap 4n B

Céch 1: Chon thoi diém khao sét 14 thoi diém ban dau t =0 thi phwong trinh dao dong cua cac

X = 4cos(a)t +%j

X, :4cos£a)t—%j

Phuong trinh dao dong tong hop (biang phuong phap cong cac ham luong giac):

chat diém lan luot 1a:

X=X +X, =4c0s ot +Z |+ 4cos| wt—Z
’ 6 3

X= 2.4.cos£.cos wt _x
4 12

X= 4\/§cos(a)t —1j(cm) .
12
Tai thoi diém ban dau li d6 tong hop X, = Xg; + X, = 24/3+2 ~5,46(cm).
Pha ban dau cta dao dong tong hop —% thudc goc phan tu thir IV nén vat dang chuyén dong

theo chiéu duong.

Céch 2:

Li do tdng hop: X=X, +X, = 24/3+2~5,46¢cm

Véc to tong hop A=A + A, ndm & goc phin tu thir IV nén hinh chiéu chuyén dong theo chiéu

duong.
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