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CHU PE 5: TONG HOP CAC DAO DONG DIEU HOA

BAI TOAN THUAN TRONG TONG HOP DAO DONG DIEU HOA

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

tong hop.
Phuwong phap giai

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

cung phuong, cung tan so.

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

{xl = 4 cos(wt+¢,) = |x = Acos(wt + )

x, = A, cos(wt+¢,)

A= \/Af + A +24,4, cos(p, — )
A sing, + 4, sin @,

tangp =
A cosp, + A4, cosp,

* Néu mot dang ham cos, mot dang ham sin thi dbi:

sin (@t +a) = cos[a)t+a —%)

* Néu hai dao dong cung pha 0, —@ =k2r=

* Néu hai dao dong thanh phan ngugc pha o, -0 = (2k + 1)77 =

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

Cdch 2. Phuong phap cong cac ham lugng giac

X=X +X, +o.
x=A cos(wt+ )+ A4, cos(ot +@,)+....

x =coswt (A cosp + 4, cosp,)—sinwt(4 sing, + 4, sing,)

dcosg Asing
= x = Acos(wt + )

Cdch 3. Phuong phéap cong sb phic.

X=X + X, +...

X=ALp+ AL, +....

Amm = |A1 _A2|

A=.A* + A
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Kinh nghiém:
1) Khi can tong hop hai dao déng diéu hoa cé thé dimg mét trong ba cdch trén.
Khi can tong hop ba dao déng diéu hoa tré 1én thi nén dimg cach 2 hodc céch 3.
2) Phirong phdp cdng sé phire chi dp dung trong triueong hop cdc s6 liéu twong minh hodc bién
dé ciia chiing c6 dang nhan ciing véi mét so,
A4 = V2a
Vidu: < A4, =\/§a = chon a=1

A, =54

3) Truong hop chira biét mot dai lwong nao dé thi nén ding phwong phdp vecto quay hodc
cong ham leong gide. Truong hop hai dao dong thanh phan cing bién do thi nén diing phwong
phap luong gidc.
Vi du 1: Mot vat thyc hién hai dao dong didu hoa cung phuong cung tan so:
x, =4cos(wt +30) cm,x, =8cos(wr+90)cm (véi @ do bing rad/s va t do bang gidy). Dao
dong tong hop c6 bién d6 1a

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

Bai toan don gian nén ta dung cach 1: A= \/Alz + A7 + 24,4, cos(p, —,)

A= (4 +8> +2.4.8.c0s(90-30) = 4,36(cm)

Vi du 2: (BPH-2008) Cho hai dao dong diéu hoa cting phuong, cing tan sd, ciing bién do va c6
céc pha ban dau la % va —% (phuong trinh dang cos). Pha ban dau ctia dao dong tong hop hai
dao dong trén bang

oy, B. ~ c.z p. =~
2 4 6

Huéng din: Chon dap 4n D

. T .=
. . —+asin——
A sing, + 4, sin ast T
tan ¢ = 1 prA,Sme, 73; _6;;:”0:_
Aicosp+A,c050, T o 12
3 6

Vi du 3: Mot vat thuc hién dong thoi 2 dao dong diéu hoa cing phuong, cung tan sé c6 phuong

trinh: x, =+/3 cos(a)t -+ %)(cm) ,x, =cos(ot + r)(cm). Phuong trinh dao dong tong hop 1a
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A. x=2cos a)t—z B. x=2cos a)t+2—” C. x=2cos a)t+5—” D. x=2cos a)t—E
3 3 6 6
Huéng din: Chon dap 4n
x=\64%+14;z=242T”:>x:2cos(a)t+%”j(cm)

Dung may tinh Casio fx 570 — ES, bam nhu sau:
Shiftt MODE (Dé chon don vi géc 1 radian)
MODE @ (D& chon ché d9 tinh toan véi s6 phirc)

J3 [Shif] () % [ 1[Shiff [(—) p

(Man hinh may tinh sé hi¢n thi \/54%+ 1£7)

shiff 2 B3|H

Man hinh s& hién két qua: 242?”.

Nghia 12 bién 40 A =2cm va pha ban dau ¢ = 2%[ nén ta s€ chon B.

Chu y: Dé thyc hién phép tinh vé sb phitc, bAm: MODE 2 man hinh xuat hién CMPLX.
Muén biéu dién sd phuc dang AZ ¢, bam SHIFT 2 3 =

Muén biéu dién sd phtc dang: a + bi , bam SHIFT 2 4 =

Dé nhap ky tw ~ bam: SHIFT (-)

Khi nhép cac s liéu thi phai thong nhat duoc don vi do goc 1a d6 hay radian

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

Néu chon don vi do 12 Rad (R), bAm: SHIFT MODE 4 man hinh hién thj chir R.

Vi du 4: Mot vat thuc hién dong thoi 2 dao dong diéu hoa ciing phuong, cling tan sé c6 phuong

trinh: x, = 2sin [m —%rj(cm),x2 = cos[m +%)(cm) . Phurong trinh dao dong tong hop
A. x=\/§COS(7Z'l+1,63) B. x=cos(7rt—%j

C. xzcos(m—%j D. x:\/gcos(m—l,Sl)

Huéng din: Chon dap 4n D
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x, =2sin 7zt—5—7[ =2cos 7zt—4—7[ (cm)
! 6 3

Do6i ham sin vé ham
T

X, = cos(m +—j
6

Cach 1:

A= 42 + £ +244,co5(p, - ) = \/22 +12 +2.2.1.cos(%—_47”j =5 (cm)

. —A4r . T
2sin——+1.sin —
6 __g_53=> @ =-1,51(rad)

2c0s_4—”+1.cos£
3 6

A sing + A,sing,

tang = =
A cose, + A4, cos,

Cach 2:

x=x +x, =2sin| 7t ——— |+cos| wt+—
6 6

. 57 . S5x T .
x=2s1n7rtcos?—2cos7rtsm?+cosmcosg—smﬂ'tsmg

x= cosm.(_zzﬁJ—sin m.[l +§\/§J = ﬁCOS(ﬂt—l,Sl)(cm)
\—W_—J \_ﬁf_—J
V5 cos(~1,51) V5sin(-1,51)

Cach 3:

X=X+, = 21(—%”)+14(%) — 521,63 = x = /5 cos (7t +1,63)(cm)

Binh luén : Dap an diing 1a A! Vay céach 1 va cach 2 sai ¢ dau? Ta

x 4 S = . 4
deé thay, véc to tong 4= 4, + A, nam & goc phan tu thu III vi vay i /,,::"* )
2 r H Vs "\“ ‘\\ .
khong theé lay ¢ =—1,51rad ! ( ) ; p. i %
Sai 1am & chd, phwong trinh ¢6 hai nghiém : -"' - H }
¢ =-1,51(rad) ‘ /
tangp=-8-53 = {
Y {(0 =7-1,51=1,63(rad) kW

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 biy” thong thuong gidng nhu con nguoi! Pay chinh la
mot trong nhing loi thé cta cach 3.

Vi du 5: Cho hai dao dong diéu hoa cliing phuong cung tan s, bién do 1an luot 1a a va a3 va

pha ban dau tuong ung 1a @ = ZTE; ®, = % . Pha ban dau cta dao dong tong hop 1a:
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