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TOM TAT

Bai b4o nay dua ra két qua viéc img dung phan mém MatLab dé giai quyét mot sé bai toan vat ly. Cc bai toan
chia thanh ba nhom ddi trong nghién ctru trong mg voi cac dang chuyén dong khac nhau bao gdm dao dong co
clia con lic don, chuyén dong cua hat dién trong dién tir truong va qua trinh phan huy hat nhan. Ung dung phan
mém Matlab dé thiét k&, mé phong céac bai toan, két qua 1a da xay dung duoc 03 db thi biéu dién su phy thudc theo
thoi gian cua goc 1éch 6 va nang lugng cua con lic don cho hai trudong hop dao dong tudn hoan va tit dn; 03 dd
thi mo phong quy dao chuyén dong ciia hat dién trong cac dién truong, biéu dién sy phu thudce theo thoi gian cia
toa d¢ va van toc; xay dung dugc 01 duong cong 1y thuyét trong md phong qua trinh phan ra hat nhan; xuét két qua
dinh luong va bién luan cho ting bai toan. Noi dung ndy nham trang bi kha ning tmg dung phin mém cho sinh
vién trong khi hoc mén vat 1y va ap dung twong tu cho mot s6 mon hoc ky thuat sau nay.

Tir khéa: Dao ding, dién trwong, mé phong, thiét ké, vit li

I. PAT VAN PE

Matlab la mot phﬁn mém duoc su dung rong
rdi trong nhiéu linh vuc nghién ctu va ung
dung véi khéi luong tinh toan 16n. Mot trong
s6 nhimg vu diém manh cia Matlab 1a kha
nang lap trinh. Lap trinh trong Matlab c6 thé
giai quyét nhirng bai toan trong nhiéu linh vuc
khoa hoc k¥ thuat dap ung duoc cic yéu cau
ctia ngudi lap trinh. Hon thé nira, trong nhitng
nam gan day thu vién Matlab duoc bd sung cac
bd cong cu cho phép né két ndi va diéu khién
cac h¢ do, thu thap dir liéu lam manh tinh nang
va hiéu qua su dung. Tu day, viéc chon ngon
ngir 14p trinh dé thyc hién cac bai toan khéng
con 1a van dé phurc tap nira, ngudi 1ap trinh ¢
thé thiét ké bai toan, xur 1y, hién thi két qua va
bién luan ching ngay trén phan mém. Sir dung
phan mém Matlab trong nghién ctru ciing nhu
giai céac bai toan ky thuat khong nhiing da giai
quyét triét dé. cac van dé can quan tim ma con
c6 thé thay ddi duoc cac tham sb dé c6 thé hiéu
rd hon ban chat cia bai toan ciing nhu tién
doan duoc mot sd hién tugng c6 thé xay ra. Vi
vay trong bai bao nay tac gia da img dung phan
mém Matlab dé thiét ké va mo phong mot so
bai toan vét 1y nham trang bi kién thtrc va kha
ndng ung dung ching cho mén hoc vat ly noi
riéng va mot sé mon hoc chuyén nganh sau do.

ILNQIDUNG VA PHUONG PHAPNGHIEN CUU
2.1. N§i dung nghién ciru

Ung dung Matlab dé thiét ké va mé phong
bai todn co, dién va vat 1y hat nhan co ban va
nang cao.

2.2. Phuong phap nghién ctru

- Phuong phap thiét ké, phan loai cac bai
toan dua trén céc ti€u chi nhu ndi dung chuong
trinh mén hoc, dbi tuong sinh vién va chuong
trinh dao tao cac nghanh hoc.

- Phuong phap xu 1y bai toan bang ly
thuyét: dung 1y thuyét mén hoc phan tich va xur
1y dit kién cta cac bai toan vat Iy mau lam co
so dé xdy dung thuat toan tinh toan, 1ap
chuong trinh chi tiét.

- Phuong phap xur ly bai toan bang ung
dung phan mém: img dung phan mém Matlab
xady dung so dd khéi, thuat toan tinh toan va
1ap chwong trinh dé giai quyét cac bai toan da
Iira chon, két qua mong doi 1 s& mé phong cac
bai toan mot cach nhanh chinh xac va truc
quan véi sy bién dong va thay dbi ctua nhiéu
tham sb dau vao.

- Phuong phap tham véan chuyén gia: tham
van chuyén gia vé Matlab dé gop phan xac
dinh va danh gia cac Iénh trinh, chuong trinh
da viét.

I KET QUA NGHIEN CUU VA THAO LUAN
3.1. Bai toin dao ddng ciia con lic don

Thiét ké bai toan: Khao sat dao dong cua
con lac don, v& d6 thi dao dong trong khong
gian va m6 phong hinh anh chuyén dong trong
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hai truong hop:

- dao dong diéu hoa (b6 qua lyc can, hé¢ sb
can b =0)

- dao dong tt dan (c6 tinh dén luc can, hé
sb canb 0)

Néu goc léch 6 nho sao cho sinf = 0, dao
dong cua con lic don coi 1a mdt mo hinh diéu
hoa. Khi d6 con lic dao dong tuan hoan theo
thoi gian voi 1i do goc :

0=0,cos(wt+¢) (3.1

Nang luong:

E= %mv2 +mgl(l1—cos®)  (3.2)

Qua trinh dao dong cta con lic don phu
thudc truc tiép theo goc 1éch 0. Khi 0 16n luc
can cua khong khi dong vai tro dang ké (hé s6
can khac khong). Truong hop nay con lic dao
dong tit dan. Ta s& xay dung chuong trinh mé
phong dao dong con lic don nodi trén.

Két qua mdé phong: Trong bai toan dao

dong ciia con lic ta xdy dung chuong trinh mé
phong dua trén so dd khéi thuat toan nhu sau:

v

Nhap s6 liéu dau vao
b, e,Vo »2, L

Con lac don dao dong
diéu hoa

Con lic don dao
dong tat dan

- V& d6 thi goc 1éch, nang lugng dao dong theo thoi gian.
- Mo phong dao dong trong khong gian pha

A 4

End

Chay chwong trinh v&i cac thong sé ban dau
nhu sau: Goc 1éch 6 = 7/3; Hé s6 can: b = 0;
Chiéu dai day: L = 3; Gia tdc trong trudng g =
9.8; Van tdc ban dau vy= 0.

Xuit két qua: toa do va ning luong cua
con lic don dao dong thé hién trén d6 thi hinh
3.1; hinh 3.2.
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Hinh 3.1. Sw phu thuéc géc léch dao dpng theo thoi gian ciia con lic don
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Dao dong bao toan
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Dao dong tat dan
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Hinh 3.2. Ning lwong dao dpng ciia con lic don

Khi xét dao dong cua con lic don, dd thi
hinh 3.1; 3.2 d3 biéu dién sy phu thudc tuyén
tinh cta i 6 goc, van téc va ning luong dao
dong ciia con lic theo thoi gian. PO thi hinh
3.1 cho thay véan tdc va li do goc 0 ciia dao
dong diéu hoa co tinh chit tudn hoan duoc biéu
dién dudi dang nhiing dudng hinh sin con van

tbc va 1i do goc cua dao dong tit dan khong
con tinh chét tudn hoan nita. DS thi hinh 3.2
cho thiy co ning cua con lic don khi dao dong
didu hoa ludn duogc bao toan trong khi do co
ning cua con lic don khi dao dong tit dan
giam nhanh theo thoi gian do bi mat mat ning
luong trong qua trinh dao dong.

Do thi khio = 0.17453
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Hinh 3.3. Dé thi dao dpng ciia con lic don g véi cic géc léch 0 khdc nhau
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D6 thi hinh 3.3 biéu dién sy phu thudc dao
dong cua con lac don theo goc léch 0 . Gia tri
chu ky nhan dugc tuong ung véi goc 1éch dao
dong la: 3.4826; 3.5361; 3.6480; 3.8285; 4.1023.
Ta nhan thdy chu ky dao dong ctia con lic don
tang theo su tang cua goc léch dao dong.

3.2. Bai toan chuyén dong caa dién tich

trong di¢n truomng
Thiét ké bai toan: Khao sat chuyén dong

V. =V, COS0 = Cconst;

cua dién tich trong dién truong, mo phong
quy dao chuyén dong cua hat dién trong cac
truong hop:

- Pién truong déu

- Pién truong déu (dién truong giam tuyén
tinh; dién trudng giam nhay bac)
Trong dién truong, hat dién ¢ chiu tic dung
ctia lyc dién truong. Cac phuong trinh chuyén
dong cua hat dién c6 dang:

X =V,tcosa

33
v, =V, sina+[iEjt; y:VOtsinac+l(iEjt2 G3-3)
m 2\m
Phuong trinh quy dao cua hat dién c6 dang:
:%(iijz +(tana)x (34)
2vy cos” a\m

Két qua mo phong: so do khdi thuat toan giai nhu sau:

Nhap s0 liéu vao L, q, m, E,, Ey, X0, Yo,
Vox, Voy

Giai bai toan dién
truong khong doi

Giai bai toan dién
truong giam tuyen tinh

Giai bai toan dién
truong gidm nhay bac

- Tinh x(1), y(t), vx(t),vy(y) va v& dd thi
- M6 phong chuyén dong bang hinh anh

End
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Két qua tinh s6 v6i hat pozitron: Pién tich
cua hat dién: q = 1.6e°" Khdi luong cua hat
dién: m = 9.16'031;\/@11 tdc ban dau: vo=
3000000; Cuong do dién truong: E = 1000;
Khoang bay xa: L = 0.3; Budc giam cua dién

truong: 1 =0.02; Goc a = 0.

- Xuiat két qua: chuyén dong cua dién tich
duogc thé hién trén cac dd thi tir hinh 3.4 dén
hinh 3.7.

Quy dao cua dien tich

Hinh 3.4. Quy dao ciia dién tich chuyén dgng trong di¢n trwong khong doi

Quy dao cua dien tich
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Hinh 3.5. Quy dao ciia dién tich chuyén dpng trong di¢n truong giam nhdy bic

Khi xét chuyén dong ciia dién tich trong cac
dién truong khac nhau, toa do va van toc chuyén
dong cua hat di¢n theo phuong 0x luén khong
ddi. Su khac biét vé toa do va van tdc duoc thé
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hién r& khi hat dién chuyén dong theo phuong
Oy, van toc chuyén dong cua hat dién ting lén
khi dién tich chuyén dong tir dién truong giam
tuyén tinh sang dién truong giam nhay bac.
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Hinh 3.6. Tog dé va vin téc chuyén dpng ciia dién tich trong dién truwong khéong doi
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Hinh 3.7. Toa dé va vén téc ciia dign tich trong dién truwong gidm tuyén tinh

Tir @ thi hinh 3.6; 3.7 ta nhan thiy déng
diéu parabol cua cac duong cong quy dao déu
biéu hién chuyén dong bién d6i déu cua hat
dién, theo phuong oy toa do va van tdc cua hat
dién tang khi bay tir dién trudong giam tuyén
tinh sang dién truong déu.

3.3. Bai toan phén ra phong xa

Thiét ké bai todn: M6 phong qua trinh phan

hty hat nhan theo thoi gian.

Su phan huy hat nhan 1 mot qua trinh ngau
nhién tuin theo quy luat phan bd Poisson véi
xéc suét p. Khi xdy dung chuong trinh phéan rd
hat nhan can thir n 1an sau nhiéu khoang thoi
gian rdi Iy gia tri trung binh.

Két qua mo phong: So d6 khdi thuét toan
giai nhu sau:
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Nhép s0 li¢u dau vao Ny ,
trnaXJplap2’ n

Giai bai toan phan hiyle LTU€

mot hat nhan

False | Giai bai toan phan hay

hai hat nhan

- V& db thi s hat nhan phu thudc theo thoi gian
- M6 phéng so véi ly thuyét

Két qua chay chuong trinh cho trudng hop
tinh s6: SO hat khong bén lac dau: Ny = 5000.
Xac suat phan huy: p; = 0.01; p, = 0.005;
Khoang thoi gian khao sat: tm. = 500; S6 1an
thir: n = 200.

Xuit két qua: Ta duoc hai do thi mé ta sy
phu thudc cua s6 hat nhén theo thoi gian dugc
trinh bay nhu cac hinh dudi day:
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Hinh 3.8. Chuéi hat nhin phan ri theo thoi gian

Su tring hop dudng cong 1y thuyét véi
duong cong md phong chimg t6 sy ding dan

cua quy luat phan ra phéng xa. Theo thoi gian
s6 hat nhan nguyén tir thr nhét (hat nhan me)
giam dan dong thoi sd hat nhan thtr hai (hat
nhan con) ting dan sau d6 lai giam dan theo
quy luat giam cua dinh luat phan ra phong xa.

IV. KET LUAN

Viée thiét ké, mo phong mot s6 bai toan vat ly
bang tmg dung phan mém MATLAB di thu duoc:

- bPa mo6 phong dugc 03 bai toan vat ly co
ban va ning cao bao gdm: (i) dao dong cua con
lic don, (ii) chuyén dong cua hat dién trong
dién truong, (iii) qua trinh phan ra phong xa
cua mot hat nhan va chudi hat nhan.

- Xay dung duoc 07 d6 thi biéu dién quy
dao chuyén dong cua vat, su phu thudc theo
thoi gian cua cac dai lugng dac trung nhu toa
do, van tdc, nang lugng, mé men dong lugng,
khéi lugng... xdp xi duoc cic dudong cong 1y
thuyét voi cac duong cong thuc nghiém. Xuat
két qua dinh luong cho timg bai toan.

- Phén tich va dua ra nhitng nhan xét chi tiét
cho tung bai toan cu thé. So sanh dugc su khac
nhau giita dao dong tudn hoan va dao dong tat
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dan, sy khac biét khi hat dién chuyén dong
trong cac di¢n truong khac nhau....

Théng qua két qua nay chung ta c6 thé tng
dung phin mém MATLAB dé thiét ké mo
phong 4p dung cho mét sb bai toan ky thuat
trong thuc té.
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APPLICATION OF MATLAB SOFWARE IN DESIGNING AND MODELLING
SOME PHYSIC PROBLEMS

SUMMARY

Luu Bich Linh, Bui Thi Toan Thu

This paper introduces the results of applying MatLab sofware to solve some physic problems. The physic
problems are divided into three groups on the basis of different types of physical motions, including the
oscillation of a simple pendulum, the motion of the electrical element in an electromagnetic field, and the nuclear
decay process. By application Matlab software to design and simulate the problems, 03 graphs were constructed
to present the time dependence of the angle 0, the energy fluctuation of the simple pendulum in two cases of
circulation oscilation and non-circulation oscilation; 03 simulated graphs presenting motion orbits of electrical
element by the time dependence of the coordination and velocity in electrolic field; 01 thoeretical curve in
simulating nuclear decay process. The quantitative results and arguments are also exported for each problem. The
results can be used to improve student’s skills in using the sofware when studying course of physics and applying

for other technical courses.
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