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Tém tat: PhAn mém Mathematica dwoc ra mat lan dau tién vao ndm 1988 béi hang Wolfram Research.
V6i nhibng tinh ndng vwot troi, phdn mém da gay &n twong sau sic déi voi ngudi s dung may tinh

trong ki thuat va cac Iinh vuc khac. Trong linh vuc gido duc, viéc st dung phdn mém trong nghién ctru,
hoc tap cac mon khoa hoc ty nhién néi chung va Vat li noi riéng, da dem lai nhirng thanh twu quan trong.
Bai viét st dung ngdn ngtr ctia phan mém Mathematica dé& xay dwng mé hinh khao sét tdng hop hai dao

dong diéu hoa cling phwong, cuing tan sé.

Tir khéa: dao dong diéu hoa; tdng hop; Mathematica; mé phéng; ciing phuong.

1. bat van dé

Phin mém Mathematica 14 phan mém t6 hop cac
thao tac tinh toan bang ki hiéu, bang sb, xtr 1i dd hoa va
lap trinh. Muc dich chinh cua phan mém khi hang
Wolfram dua ra 1an dau tién 13 hd trg nghién ctu cho
cac nganh khoa hoc vat i, cong nghé va toan hoc. Phan
mém Mathematica dugc cac truong dai hoc trén thé gidi
sir dung trong viéc soan thao gido 4n, nghién ciru va hd
tro hoc tap cho sinh vién [[1], [2], [3], [4], [5], [6]. [7].
[15]]. Thuc té cho thdy, viéc st dung phan mém trong
giang day, nghién cuu, hoc tap cac mon hoc noi chung,
da dem lai nhitng thanh tyu quan trong. Véi giao dién
than thién, Mathematica 14 cong cu hd trg tich cuc cho
cac hoat dong day — hoc, gilip cho sy tuong tic gilra
ngudi day va nguoi hoc dat hiéu qua cao [[9], [12], [13],
[14], [16]]. Trong giang day Vat li, v&i sy hd tro cia
Mathematica, giang vién Vat 1i ¢6 thé tao ra mé hinh
riéng va cac diéu khién tryc quan theo dung y do cia
minh. Gidng vién trong quéi trinh giang day dé dang
thay ddi cac gia tri bang cac 1énh va thao tac don gian.
Ngoai ra, ngudi hoc co thé sir dung Mathematica dé
hiéu sau hon céc khai ni¢m, hoan thanh bai tap vé nha
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va thyc hién cac dy an 16n hon nhu nghién ctru dé tai
ma khong can thém cac phin mém chuyén dung khac.

Tai Viét Nam, viéc ing dung cdng ngh¢ thong tin
trong day hoc dd hd trg rat 16n cho ca ngudi day va
nguoi hoc [[2], [5], [8], [10], [11]]. Trong nhiing nam
gin day, cac Gmg dung ciia phan mém Mathematica da
duoc ap dung rdng rai trong day hoc. Cac dé tai da thuc
hién lién quan dén phan mém nay phan 16n tip trung
khai thac nhiing tmg dung co ban nhu tinh toan, d6 hoa,
ma chua thuc sy khai thac thé manh khac cua
Mathematica nhu 1a mt ngoén ngir 1ap trinh [[4], [15]].
Trong bai bao nay, tac gia st dung ngdn ngir 1ap trinh
Mathematica dé xay dung mé hinh khao sét tong hop
hai dao dong diéu hoa ciing phuong, cting tan sd.

2. NG6i dung
2.1. Li thuyét téng hop dao dong
a. Vécto quay:
Mot dao dong diéu hoa x = Acos(wt + ¢) dugc biéu
dién bang vécto quay co cac dic diém sau:

- C6 gdc tai goc toa do cua truc Ox
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- C6 @6 dai béing bién d6 dao dong, OM = A Needs[PlotLegends]; Manipulate [x1 = A1Cos[wt 4 »1];

x2 = A2Coswt + ¢2]; Plot[{x1,x2}, {t,0, 10},

PlotLegend — {Dao dong x1,Dao dong x2},

LegendPosition — {1, —0.1}, LegendSize — 0.5, AxesLabel — {t(s), x(m)},
. . PlotStyle — {{Red, Dashed, Thick}, { Orange,

1), va X2 = ACOS(at + ¢2) 2 1a mdt phuong trinh dao Thick}}, ImageSize — {500, 250}], {{¢1, 0, Pha ban dau ¢1},

déng diéu hoa cé dang:

X = Acos(wt + @) (1)

- Hop vai truc Ox mot géc bang pha ban dau.
b. Tong hop hai dao dong diéu hoa cing phuong, cling
tan sé c6 cac phuong trinh 1an luot 1a: X1 = Ajcos(ot +

1, g .1, Appearance — Labeled, {{¢2, 0, Pha ban dau 2},

1, g, .1, Appearance — Labeled, {{A1,0.01, Bien do A1},.001,1,.001,

Appearance — Labeled}, {{A2,0.01, Bien do A2},.001,1,.001,
Appearance — Labeled}, {{w, 1, Tan so goc w},

.001, 10,.001, Appearance — Labeled}, SaveDefinitions — True,
Au’torunchuching - {1}

Két qua chay cho hinh vé& nhu Hinh 2.

Pha ban dau | 1 .{]=. o
Pha ban dau | 2 .=O= 03

N ., by Biendoal — {3 =018
Hinh 1. Gidn do vecto quay bendoms —[— oo

[N A LR Tan so goc :D: 1377
* Bién d¢ tong hop:

A? = A2+ AL+ 24, Ascos(p2 — 1) (2)
* Pha ban dau cia dao dong téng hop: b\

tany =

Ajsingy + Assings @) k \' i N\
3 010 ‘-“ i ‘._‘

Ajcospy + Ascosps

* Anh huéng caa d6 léch pha:
Hinh 2. Biéu dién hai dao déng diéu hoa trén cing mgt
do thi

* Pidu khién cac thanh truot;

- Hai dao dong cuing pha:
Yo — Y1 ZQkW—)A:Amaw :A1—|—A2 4)
- Hai dao d6ng nguoc pha:

Dé so sanh vé pha cua cac dao dong, thay ddi gia tri
Yo — P1 = <2kf + ].)T(' — A = Amin = ‘Al - AQ‘(S)

tuy y trén cac thanh truot, mé hinh sé€ tu dong cho

- Hai dao déng vudng pha: nhitng hinh anh méi cua hai dao dong.
1 .
Yy — 1 = (k o+ 5)71_ A = Af + A% (6) Phabandaun J—— =o
Pha ban dau | 2 <H= o

L2 . x n Y . Bien do A1 .=D= 0323
2.2. Biéu dién dao dong diéu hoa bensore — [ cow

= R =X . A A < N Tan so goc =D=. 1377
* Biéu dién hai dao dong diéu hoa clng phuong,
cling tan sé:
Cho hai dao dong diéu hoa: I

11 = Aj.cos(w.t + 1), 13 = Ag.cos(w.t + @2).

Hai dao dong diéu hod x1 va o duoc biéu didn
trén cling mot do thi qua cac cau lénh:

.’
. N
¢
o,
B

Hinh 3. Biéu dién hai dao déng diéu hoa cung pha,
cling tan sé
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0.323

0.197

1.377

Hinh 4. Biéu dién hai dao déng diéu hoa vudng pha,
cling tan sé

Pha ban dau | 1 {0
Pha ban dau 12— [
Bien do A1l e———{ = 0323
Bien do A2 e e = 0.197
Tansogoc! oo = 1377

Hinh 5. Biéu dién hai dao déng diéu hoa nguroc pha,
cling tan so
2.3. Téng hop dao dong

* Tong hop hai dao dong diéu hoa cing phwong,
cling tan sé:

Cho hai dao dong diéu hoa cung tan sé:

+x1 = Aj.cos(w.t + 1)

+x9 = As.cos(w.t + @2).

Dao dong diéu hoa téng hop dugc xac dinh:
Tr =1+ To.

M@ hinh tdng hop hai dao dong diéu hoa cling phuong,
cling tan sb duoc thuc hién théng qua cac dong lénh:
Needs[PlotLegends]; Manipulate [x1 = A1Cos|wt + 1J;
x2 = A2Cos(wt + 2]; v = x1 +x2; Plot [{x1,x2, z},

{t,0,10}, AxesLabel — {t(s), x(cm)}, PlotLegend —

{Dao dong x1,Dao dong x2, Dao dong x},

LegendPosition — {0.65, —0.2}, LegendSize — 0.5, AxesLabel — {t(s),

x(cm)}, PlotStyle — {{Red, Thick}, Orange, {Blue, Thickness[0.01],

Dashed}}, ImageSize — {500, 300}, PlotLabel — Style [Row [{Bien do tong hop ,
Text@Style[A=, Italic], Round {\/ (A1)? + (A2)? + 2A1A2C0s[p2 — ¢1],

.001, (cm),;, Pha ban dau tong hop Text@Style[p=,

Ttalic], Round {Ar(:Tan [ AlSin[p1] + A281n[cp2}}] , .001] ,

Al1Cos[pl] + A2Cos[p2

(rad) , Black, Label, 13, {{¢1, 0, Pha ban dau ¢1}, .1,
g, .1, Appearance — Labeled, {{LpQ7 0, Pha ban dau 2}, .1, g 1,
Appearance — Labeled, {{A1,0.01, Bien do Al},.001, 1,.001,
Appearance — Labeled}, {{A2,0.01, Bien do A2},

.001,1,.001, Appearance — Labeled}, {{w, 1, Tan so goc w},

.001, 10, .001, Appearance — Labeled}, SaveDefinitions — True,
AutorunSequencing — {1}

Pha

bandau 1 ——— =05
Phabandau 2 — (4 =oo
BiendoAl — (4 wo2s
BiendoA2 — [} wous
S —————_——
Bien do tong hop A 0.687 .cm;
Pha ban dau tong hop 0.758 .rad

) s
* s
", o

Hinh 6. Téng hop hai dao déng diéu hoa cing phwong,
cling tan sé véi dé léch pha ciia hai dao dong 1a
Ap = 0.6

Puong dut nét trén Hinh 6 biéu dién dao dong tong
hop cua hai dao dong diéu hod =1 va T2 vé6i bién do
Ay =0.25cm;  As =0.45e¢m; pha ban  dau
o1 = 0.5rad; @, =09rad; va tin sé goc
w = 1.2rad. Két qua cho thiy bién d6 dao dong tong
hop A = 0.687cm va pha ban diu caa dao dong tong
hop ¢ = 0.758rad.

Diéu khién thanh trugt véi céc gia tri tuy y dé thu
duoc céc két qua khac. Tong hop cua hai dao dong cuing
pha cho két qua nhu Hinh 7; tong hop hai dao dong
nguoc pha cho két qua nhu Hinh 8; tong hop hai dao
dong vuéng pha cho két qua nhu Hinh 9.

Bien do tong hop Al 0.7 lcm;
Pha ban dau tong hop | 0.5 rad.

Hinh 7. Téng hop hai dao déng ciing phuong, ciing tan
s6 va cling pha
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Pha ban dau | 1

Pha ban dau | 2

2
—DFIEEIE]
025

Bendomt —— [}
Biendonz ———— ([} <oas
Tnsogoe a2

Bien do tong hop A 0.2 (cm;
Pha ban dau tong hop | | 0. .rad

“{
[E—
00 dang 22
[ —

02 o, T =
- ",
Y 4 . &
-": :: AN AN
0z “ens®” R
0a

Hinh 8. Tong hop hai dao déng ciing phwong, ciing tan
S0 va nguoC pha

Bien do tong hop A 0.515 cmi;
Pha ban dau tong hop 1.064 rad

Hinh 9. Téng hop hai dao déng ciing phwong, cing tan
s6 va vudng pha

San pham md phong tong hop hai dao dong diéu
hoa bang phan mém Mathematica c6 wu diém hon so
véi cac phan mém méd phong hién nay & chd:

- Thé hién rd céac théng sé cua cua dao dong tong
hop, gia tri tan s cua cac dao dong thanh phan co thé
thay d6i mot cach tly y.

- V6i cac phan mém sin c6 hién nay, nguoi ding
chi c6 thao tac sir dung ma khong hiéu dwoc ban chat
cua mo hinh dé.

Tir md hinh téng hop hai dao dong diéu hdoa md
phong dua trén ngdn nglr lap trinh Mathematica, nguoi
dung c6 thé ap dung trong qué trinh day hoc bai tong
hop dao dong, ra bai tap van dung biang cach thay doi
céc thdng s tay V.

Ngoai ra, ngudi dung c6 thé chu dong thiét ké
nhitng mé hinh day hoc déi vé6i nhitng kién thuc phic
tap hon vé dao dong theo ¥ twdng riéng bang cach thay
ddi nhirng dong Iénh twong tng. Khi da hiéu duoc cac
CAu lénh co ban, nguoi ding con co thé xay dung mo
hinh vé céc kién thuc vat i khac nham hd tro tét hon
cho hoat déng day va hoc.
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3. Két luan

Toém lai, véi cac tinh nang vugt trdi nhu tinh toan
bang sd, tinh toan bang ki hiéu, giai phwong trinh vi
phén, ) hoa, tinh sb, lap trinh,... ph?m mém
Mathematica da dem lai nhitng (ng dung trong viéc mo
phong cac mo hinh vat li. Bang cach sir dung phan mém
nay, tac gia di xdy dung dugc mo hinh khao sat tong
hop hai dao dong diéu hoa cung phuong, cing tan sb.
Trén co so do, tac gia s& tiép tuc xdy dung mo hinh
khao sat cac dang téng hop dao dong phrc tap hon.
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BUILDING MODELS COMBINING TWO SIMPLE HARMONIC MOTIONS
WITH MATHEMATICA SOFWARE

Abstract: Mathematica software was first introduced in 1988 by Wolfram Research. With outstanding features, the software has
impressed the users in technology and other scientific fields. In the field of education, the use of software for researching and
studying natural sciences in general and physics in particular, have brought about important achievements. In this article, the
language of the Mathematica are used to build models combining two simple harmonic motions of equal period in the same direction.

Key words: Harmonic motion; combining; Mathematica; simulation; the same direction.
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