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VAI TRO CUA PHAN MEM WOLFRAM 9.0 VA MATLAB
TRONG VIEC HO TRQ GIAI BAI TAP MACH DPIEN NANG CAO VAT Li 11

Khiic Hung Viét', Pham Hiru Kién, Nguyén Thi Minh Thiy

TOM TAT

Truong Pai hoc Su pham — DH Thai Nguyén

Bai bao nay trinh bay két qua ing dung phan mém Wolfram Mathematica 9.0 (WM) va Matlab dé
hd trg giai bai tap mach dién ning cao vat li 11. Cac bai toan mach dién thuong cé nhiéu phuong
trinh tiy thudc vao sé mit mang (nat mang) trong mach. Khi giai hé cac phuong trinh nhiéu blén
(hodc nhiéu phwong trinh vi phan) bang phuong phap giai tich s& gap rat nhiéu kho khan va tén
thot gian. Kho khan nay duoc khic phuc bang cach ung dung sy hd trg clia phan mem WM va
Matlab thong qua mot s6 bai toan mach dién. Két qua cho thay khi tng dung phan mém WM va
Matlab dé giai mot bai toan vat 1y gitp gido vién tiét kiém rat nhiéu thoi gian.

Tw khéa: WM, Matlab, mach dién, hé phwong trinh vi phdn, cdu lénh

MO DAU

K¢ tir khi may tinh ra doi, né da lam thay d6i
moi linh vyc trong doi séng con ngudi. Trong
day hoc, may tinh tr& thanh phuong tién hd
tro ddc luc cho giao vién va hoc sinh. Cong
nghé thong tin gitp cho gido vién tiét kiém
dugc nhidu thoi gian, coéng stc trong quéi
trinh chuédn bi bai. Su giai phong stc lao dong
cho gido vién khoi cac cong viéc gian don
gitip ngudi giao vién co nhiéu thoi gian hon
cho su dbi mai, sang tao trong day hoc. Cac
bai giang dién tir tré' nén phd bién gop phan
tao nén su hing thu, tich cuc cua hoc sinh
trong gio hoc bén canh cac phuong ti€n day
hoc truyén théng. Trong diéu kién thiét b thi
nghiém ¢ nhiéu trudng con thiéu va lac hau,
cic thi nghiém 4o (TNA) gitp hoc sinh dé
dang quan sat cac thi nghi€ém vat ly, tor do
gitip hoc sinh hiéu rd hon ban chat ciia cac
hién tuong vat ly. Cac moén hoc vé may tinh
tré thanh bat budc déi véi sinh vién trong cac
truong dai hoc [1] [2] [3]. Thuc té da ching
minh tinh hiéu qua cta phin mém WM va
Matlab trong giang day va nghién ctru dbi voi
ngudi giao vién [1], [3]. Cac cong trinh trudc
[5], [6] d3 xdy dung cac chuong trinh code dé
giai cac bai toan vat Iy va thiét ké cac bai TNA,
nhung nhiéu Gng dung trong WM va Matlab
van chua duoc khai thac triét dé va con nhiéu
khia canh can dugc nghién ctru thém.
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Do d6 myc dich chinh cta bai bao nay la tiép
tuc khai thac cic tng dung trong WM va
Matlab nham hd tro viéc giang day cac bai toan
mach dién cho giao vién ¢ cac truong THPT.
PHUONG PHAP TiNH TOAN

Xay dung code chuong trinh: Bai bao nay su
dung phin mém WM dé& hd tro viéc giai
phuong trinh, hé phuong trinh phtc tap khi
giai cac bai todn mach dién. Cac phép toan,
cdu 1énh khi sir dung phan mém WM c6 thé dé
dang tim trong phan tro gitip (Help — F1) trong
giao dién ciia phan mém hodc tim trong cac tai
liéu [1] [2]. Sau day 1a mot sb phép toan, ham,
cau Iénh duogc stir dung trong bai bao.

Giai phuong trinh: Cau 1énh 1a Solve[phuong
trinh, 4n sd].

Gidi hé phuwong trinh: Cau lénh la Solve[{n
phuong trinh}, {n 4n s6}] véi n 14 s6 nguyén
va n=2.

Gidi phuong trinh vi phdn: Cau Iénh la
DSolve[phuong trinh vi phan,y[x],x].

Gidi hé phuong trinh vi phdn: Cau lénh la
DSolve[{n phuong trinh vi phan},{yi[x],
Ya[X],...}.x] v6i n 1a s6 nguyén va n=2.

Thu vién Simulipk: Trong thu vién Simulink
cua Matlab c6 rat nhiéu khoi chirc nang. Cac
kh01 chie nang duoc su dyng trong bai bao
gom co: khdi powergui thiét 1ap cac loai mo

phong, cac tham s6 mé phong va cac chi dan;
khéi DC Voltage Source cung cip ngudn mot
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chidu c6 dién tro trong b:c"mg khong; khoi
Parallel RLC Banch cung cap cac phéan tu R,
L va C; khoi Current Measurement do cuong
do dong dién trong ma,}ch; khoi Djsplay hién
thi gia tri tin hi€u; khoi Scope hién thi dang
tin hi¢u trong qué trinh md phong.

KET QUA VA THAO LUAN

Thong thuong, giai bai tap mach dién nang
cao Vat li 16p 11 gobm 4 bude (doc gia co thé
tham khao cuy thé trang 31-35 gido trinh [4]):
Bude 1: Poc dé bai. Tim hiéu dé bai.

Budc 2: Phén’tich hién tugng cua bai toan dé
xac lap cac moi lién hé co ban.

Budc 3: Luan giai, tinh toan cac két qua bang s.
Budc 4: Nhan xét két qua.

Pé cho thdy wu diém cta phin mém WM va
Matlab trong viéc giai bai toan mach dién 16p
11 nang cao, bai bao thuc hién giai vi du 2 bai
toan mach dién sau:

Bai toan 1: Cho mach dién nhu hinh 1, cho
biét: E; =25 (V), E; =16 (V), ri=r,=2(Q),
Rl = R2 =10 (Q), R3 = R4 =5 (Q), R5 =8 (Q)
Tim cuong do dong dién qua céc dién tro va
gqua nguon E,.

Pé thuan tién trong giai bai toan, chiéu dong
dién duogc chon nhu hinh 1.

Ill

Hinh 1. Mach dién mot chiéu

Str dung dinh luat Kirchhoff 1 va 2, chiing ta
dé dang lap dugc hé 6 phuong trinh véi sau
an sb.

L+1, =1,
L+l =1,
lL+1, =1,

I (r,+Rg)+1,R, + 1,1, =E, +E,
LR, +1,, +1,R, =E,
LR, +1,R,—I,R, =0
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Giai hé phuong trinh bang phuong phap giai
tich, chung ta tim dugc cac gia tri dong dién
chay qua céc dién tr¢ nhu sau:
lo = 3A, I;=0,5A, I,=0,5A,
3= 1A, I,=2A, Is=2,5A.
Bai toan 2: Cho mach dién nhu hinh 2, tu
dién c6 dién dung la C, hai cudn day L, va L,
6 do tw cam lan lugt 1a Li=L, L,=2L; di¢n
tré clia cac cudn day va day nbi khong dang
ké. O thoi diém t=0 khong c6 dong dién qua
cuén day L,, tu dién khong tich dién con
dong dién qua cudn day L; c¢6 cuong d6 la |;.
Biét L=3mH, C=5uF, l,=1A. Lap biéu thuc
cia cuong do dong dién qua mdi cudn day
theo thoi gian.
Chiéu dong dién dugc chon nhu hinh 2.

A

Hinh 2. Mach LC

Goi q 1a dién tich ban tu ndi voi diém B.

Taco: i, =i, +(i12 1)
Li=-2Li, hay i, =2i, @3)
ic=0' (4)

Tai thoi diém t=0: i, =1A, i, =0A, g=0C.

Bing phwong phap giai tich, ching ta thu
dugc nghiém cua hé phuong trinh nhu sau:

o1 ]

i, = 5[1+ 2cos(10 t)} (A)

.1 4

i, = §[—1+ cos(10 t)] (A)
Dong dién chay trong hai cudn day L; va L,
dao dong tuan hoan cung chu ki.
Trong bai toan 1 va 2, gido vién mat nhiéu
thoi gian vao viéc bién doi toan hoc dé giai hé
phuong trinh (nhat 1a hé phuong trinh vi
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phéan). C&c y nghia vat li cua bai toan khong
xuét hién trong qué trinh giai hé phwong trinh.
V6i nhitng nguoi gido vién co kinh nghiém,
viéc mat nhidu thoi gian vao cac bién ddi toan
hoc 1a khong can thiét. Tir han che do6 cua
phuong phap giai tich, bai bao dé xuét 2 phan
mém WM va Matlab d&& hd tro nguoi gido
vién giai cac bai tap Vat li.

Sir dung phan mém WM gidi hé phwong trinh
Tinh bang phan mém WM duoc thé hién trén
hinh 3 va 4.

Khi thyc hanh chuong trinh code, két qua bai
toan 1 va 2 thu dugc gidng nhu trong phuong
phap giai tich.

St dung thw vién simulink trong Matlab
thiét ké bo TNA

So d6 TNA bai toan 1 dugc thiét ké nhu hinh
5. Dung cu thi nghiém gém: 2 ngudn 1 chiéu
(ngudn 1y tudng co dién tré trong bang 0), 7
dién tro, 6 ampe ké d@é do dong qua céc dién
trd va 6 Display dé hién thi gia tri dong dién.

¥ Wolfram Mathematica 9.0 - [Mach Kirchhoff.nb *] =n =R
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
% Mach Kirchhoff.nb * =n =R
Inf1}=E1=25;E2=16;rl=r2=2;R1=R2=10;R3=R4=5;R5=8; =
In[2}= Solve[{Il+I2==13, I11+I5==10, I3+ 14==10, I5% (rl+R5) + [4xR4 + I0=T2 == E1 + E2,
I35%«R3 + I0wr2 + I1wR1 ==FE2, I2«R2+ I3«R3_I4«R4 == 0}, {ID, I1, I2, I3, I4, I5}]
i 1 1 59,
ouzE ({103, T1 5=, I25 =, I3 1, T452, I55 — |}
Ll 2 2 2/
Hinh 3. Chuong trinh code bai todn 1
¥ Wolfram Mathematica 9.0 - [Mach LC.nb *] =n| Wl <
File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
% MachLCnb* =n| Wl <

In[i= L=3%x104 (-3);: c=5%10* (-6) ;

i1[0] =1, i2[0] = O,

or 1
ouzi= {1i1(t] = = (1+2Cos[10000t])},
Ll 3

1
iZ[t] - - (-1+Co=[10000€])
3

= DSolve[{ic[t] = 11[t] +1i2[t], -L«il1"[t] ==g[t]l /e, i1"[t] =2«x1i2"[t], ic[t]l =g '[t],
q[0] =0}, {i1[t], i2[t], ic[t], g[t]l}, t]

, ic[t] = Cos[10000t], glt] =

m

S5in[10000t] 1y
10000

Hinh 4. Chuong trinh code bai todn 2

powergui

1||

Display2

[ o5 | [
Display1

L Display2
E'—‘ IZIJ:| Fas
Display O
= %
[ AHHJW\r-—LJWr
.
Display4
16V
|—=JW\r HE|:
25V s DisplayS

Hinh 5. So' d6 b6 tri TNA cho bai todn 1

Sau khi thyc hanh by TNA, cac gia tri dong dién chay qua cac dién tro dugc hién thi trén cac
Display va cac gia tri nay giong cac gia tri thu dugc tir phuong phap giai tich.

Io = 3A,
3= 1A,

1;=0,5A,
|4= 2A,

,=0,5A,
Is=2,5A.

So d6 TNA bai toan 2 dugc thiét ké nhu hinh 6. Dung cu thi nghiém gém: 2 cudn day Ly va L, tu
dién C, 2 ampe ké va 2 Scope (dao dong ky) dé do va khao sat cuong do dong dién chay qua cac
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cudn day. Sau ‘khi thyc hanh by TNA, chung
t6i thu dugc do thi cuong d6 dong dién chay
qua cac cudn day (Hinh 7C va 7D).

powergui
L2 %

|
e .4
Ry M =

IQLE ,@n

Scope 1 Scoope 2
Hinh 6. So' d6 bé tri TNA cho bai todn 2

Db thi hinh 7C va 7D ¢6 dang hinh sin. So
sanh do thi iy(t) (hodc ix(t)) thu dugc tir biéu
thirc giai tich va TNA, ta thiy do thi 7A va
7C (hoac 7B va 7D) c6é dang nhu nhau. Nhu
vy, ching ta c6 thé sor dung TNA dé mo
phong cac bai toan vat 1y, tir d6 tim ra két qua
bai todn nhu trong phuong phap giai tich.

So sanh v&i phuong phap giai tich, phin mém

WM va Matlab cho két qua bai toan nhanh

hon rét nhiéu. Phin mém WM tiét kiém thoi
ia(t)

1O, ~ oY

osf lll". ,I"r I. - \ f I'.I

f
o6f | | \ | | /

(©)

gian ¢ giai doan gidi hé phuong trinh con
phan mém Matlab cung cap mot phuong phap
giai mdi cho gido vién gidi cac bai tap Vat li
trén co s& TNA.
KET LUAN
- Str dung phan mém WM va Matlab giai cac
bai toan mach dién sé tiét kiém rat nhiéu thoi
gian cho gido vién so v6i phuong phap giai
tich trudc day.
- Khi str dung phan mém WM, gido vién phai
xay dung dugc hé phuong trinh toan hoc md
ta mdi quan hé giita cac phan tir trong mach,
sau d6 dung cac 1énh giai hé phuong trinh dé
tim nghiém cua hé. V&i phan mém Matlab,
giao vién khong phai xdy dung hé phuong
trinh toan hoc, cac khéi chtrc ning trong thu
vién Simulink hoan toan xac dinh dwoc cac
dai luong vat 1i dudi dang gia tri hoac dd thi.
- Diém ndi bat nhit cua bai bao di cho thiy
thiét k& TNA 1a mot huéng méi gitp gido
vién giai cac bai tap Vat li.
i2(t)
\ -:-.-::»".'»:5;r \

-o1f | .f \ [ [
II III II |I II
o2k IIlI |'I I'I |'I \ { \

[ 2T S X 1 /w0020
\"'. I."{ &‘.

-03F | | \ [ \ |

Time offzet. O

(D)

Hinh 7. Cuong dé dong dién i)(t)-trai, i,(t)-phdi qua cuén ddy Ly va L,: hinh A, B tinh gidi tich va hinh C,
D simulink
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THE ROLE OF WOLFRAM MATHEMATICA 9.0
AND MATLAB SOFTWARE IN SUPPORT FOR SOLVING ADVANCED

CIRCUIT PROBLEMS IN PHYSICS 11

Khuc Hung Viet’, Pham Huu Kien and Nguyen Thi Minh Thuy

University of Education - TNU

This paper presents the results of Wolfram Mathematica 9.0 (WM) and Matlab software
application to support solving advanced circuit problems in Physics 11. The circuit problems
usually contain many equations which depend on the number of loops (conjuntions) in circuit. If
using analytical method solves the systems of equation which have many variables (or differential
equations), we will be many more difficulties and consume time. These difficulties have been dealt
by applying support of WM and Matlab software via some circuit problems. As a result of
applying WM and Matlab software to solving the physical problem, teachers save a lot of time.
Keywords: WM, Matlab, circuit, system of differential equation, commands.
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