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Tém tit: Viéc dp dung cdc hé phwong trinh tuyén tinh dé xit Iy cdc bai todn trong vat Iy va héa hoc gép phan téi wu héa
va don gidan héa dé phikc tap ciia cdc phép tinh va bao dam dé chinh xdc cao. Bdi bao tim hiéu cdach thirc irng dung cdc hé
phiong trinh tuyén tinh dé gmz cdc bai toan trong nhing linh vuec nay, cu thé la viéc sir dung phirong phdp Gauss dé gidi
cdc hé phiong trinh véi it nhat bon an. Hé phwong trinh tuyén tinh dam nhdn chirc nang quan trong trong qua trinh can
bang cdc phwong trinh hoa hoc, xdc dinh cong thirc phan tw phan tich mach dién va nghlen cteu chuyén d‘ong trong co hoc
cé dién. Phirong phéap Gauss gitip chuyén doi ma tran hé sé sang dang bdc thang, tao diéu kién gidi quyét hiéu qud cdc hé
phirong trinh phikc tap. Sir dung hé phirong trinh tuyén tinh trong giang day vdt Iy va héa hoc khéng chi gitip sinh vién nam
vitng cdc khdi niém todn hoc ma con cdi thién kha ndng g dung chiing vao thuec té.

Tir khéa: Hé phwong trinh tuyén tinh, Phirong phap Gauss, Vat Iy, Héa hoc, Bdi todn thiee té, M6 hinh héa todn hoc

APPLICATION OF LINEAR EQUATIONS IN SOLVING PHYSICS
AND CHEMISTRY PROBLEMS
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Abstract: The application of linear systems of equations to solve problems in physics and chemistry contributes to
optimizing and simplifying the complexity of calculations while ensuring high accuracy. This paper explores the use of
linear systems of equations to solve problems in these fields, specifically focusing on the use of the Gauss method to solve
systems with at least four variables. Linear systems of equations play a crucial role in balancing chemical equations,
determining molecular formulas, analyzing electrical circuits, and studying motion in classical mechanics. The Gauss
method helps transform the coefficient matrix into row echelon form, facilitating the efficient solution of complex systems of
equations. Using linear systems of equations in teaching physics and chemistry not only helps students grasp mathematical

concepts but also enhances their ability to apply these concepts in real-world scenarios.
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I. PAT VAN PE

Do6i méi phuwong phap day hoc nham nang cao
chét lugng dao tao gido duc dai hoc la diéu kién
can thiét dé phat trién ngudn nhan luc chat lugng
cao dap ung nhu cau xa hoi. Xuat phat tir yéu
cau giang day phai dap ung chuan dau ra cua
hoc phan va dap tmg chuan dau ra cia chuong
trinh dao tao doi hoi phuong phép day hoc phai
chuyén trong tim tir gido duc tiép can noi dung
sang tiép can niang luc ctia ngudi hoc, tire 14 thay
vi danh gia sinh vién hoc dugc gi, chiung ta danh
gia kha niang van dung kién thic cia sinh vién
sau qua trinh hoc.

Toan hoc 12 mot trong nhitng hoc phan khoa
hoc co ban mang tinh triru tugng c6 lién hé mat
thiét véi thuce tién. Mot trong nhirng cach tdt nhét
dé thu hat SV hing thu va tich cuc hon trong hoc
tap cac hoc phﬁn toan hoc la tao cho SV co hoi ap
dung toan vao thuc tién, tic 1a toan hoc hoa cac
van d& thuc tién bang ngdn ngit toan hoc. Nho
vay, sinh vién khong chi xdy dung nén tang kién
thirc vimg chic ma con c6 kha niang ap dung kién
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thire da hoc vao thuc té.

Hé phuong trinh tuyén tinh gop phan t6i vu
hoa va don gian héa do phuc tap cua cac bai
toan va bao dam d6 chinh xac cao. Cu thé, trong
vat 1y va hoa hoc, chung déng vai tro thiét yéu
trong viéc giai cac bai toan, gop phan nang cao
kha ndng phan tich va du doan céac hién tuong tu
nhién. Trong pham vi cta bai bao, chung to1 ung
dung phuong phap giai bai toan bang cach lap hé
phuong trinh trong toan hoc dé mé hinh héa cac
bai tap vat Iy va hoa hoc vé dang hé phuong trinh
tuyén tinh sau d6 st dung phuong phap Gauss dé
tim nghiém cua cac h¢ phuong trinh nay.

I. NQI DUNG NGHIEN CUU

2.1 Giai h¢ phwong trinh tuyén tinh bang
phuwong phap Gauss

H¢ m phuong trinh ¢6 n an X3 Xy5ee X, €01
1a hé phuong trinh tuyén tinh. Dé giai hé phuong
trinh theo phuong phap Gauss, ta dua hé vé dang
ma tran:
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a,  ap a,, b, X

ady 4y a,, b, X,

A= . B=| 7 ,X=| .
: ’ : :

a a a b X

Khi d6, hé phuong trinh c¢6 dang nhu sau:

A.X = B. Viéc lya chon phuong phap dé giai
mot hé phuong trinh tuyén tinh phu thudc vao cac
phuong trinh va bién cu thé lién quan. Trong bai
bao chung t6i sir dung phuwong phap khir Gauss dé
giai cac hé phuong trinh 16n tir bn bién tro 1én.
Phuong phap nay bién d6i mot hé phuc tap vé mot
hé don gian hon trong d6 ma tran h¢ s6 ciia no ¢o
dang ma tran bac thang. Cac budc dé thuc hién
qua trinh nay gom:

Budc 1: Viét ma tran (A|B ) bang cach thém
vao bén phai ciia ma tran A cot hé s6 ty do B

Budc 2: Bién ddi ma tran (A|B) vé ma tran
A ¢6 dang bac thang thong qua cac phép bién doi
S0 cp

Buéc 3: Giai hé A bang cach khur dan cac an
tir phwong trinh cubi cing trd 1én phuong trinh
dau tién.

2.2 Giai bai toan vat 1y, héa hoc bang phwong
phap Iap hé phwong trinh tuyén tinh

Trong vat 1y va hoéa hoc ¢ rt nhidu bai toan
ma cac dai lugng c6 lién quan dén nhau, viéc tim
ra cac gid tri chua biét tir cac yéu td da cho 1a mot
yéu cau quan trong. Phuong phép 1ap hé phuong
trinh tuyen tinh da chirmg minh hi¢u qua trong viée
giai quyét cac bai toan nay. Trudc hét ta can toan
hoc héa 101 bai todn thanh cac phuong trlnh tur cac
dir liéu dau vao, tir d6 xac dinh cac gia tri can tim.
Céch 1am nay khong chi t6i uu hoa qua trinh tinh
toan ma con mang lai sy chinh xac va tiét kiém
thoi gian. Sau dy 13 cac bude can tién hanh dé
tiép can cac bai toan bang phuong phap nay:

Buoc 1: Lap hé phu(mg trinh

- Xac dinh céc an so trong bai todn va gan cac
bién X,Y,Z. . .dé biéu dién chung;

- Dya vao dit kién dé bai dé thiét 1ap cac phuong
trinh lién quan dén céc bién;

- Viét ra tat ca cac phuong trinh di lap tao
thanh mdt h¢ phuong trinh.

Buée 2: Giai hé phuong trinh tuyén tinh vira

lap (trong pham vi bai bdo chung t6i st dung
phuong phap Gauss)

Bude 3: Kiém tra cac nghiém vira tim duoc co
thoa mén diéu kién dit ra dé tim ra nghiém thich
hop cho bai toan va két luan.

Dé giai mot bai tap hoa hoc thi can bang phuong
trinh phan tng 14 nhiém vu dau tién. Mot trong
nhiing cach dé can bang phuong trinh 14 thiét 1ap
mot hé phuong trinh tuyén tinh. Cac hé phuong
trinh nay gitp xac dinh cac hé s phan tmg mot
cach chinh xac, dam bao rang phan tng dién ra
theo dung ty 18 va bao toan khéi luong.

Bai toan 1: Can bang phwong trinh sau:

HNO, + HCl - NO+Cl,+ H,0

Giai:

Goi X, y, z t, k lan luogt 1a hé sb cua
HNOs, HCl, NO, CL, H.0. biéu kién: x, vy,
z, t, k phai 1a cac sé nguyén duong sao cho:
xHNO, + yHCI — zNO +tCl, + kH,O .

Phuong trinh can bang doi hoi s6 nguyén tir &
hai vé phai bang nhau, tirc 1a:

x+y=2k x 4+ vy - 2k =0

x=z X -z =0
<

3x=z+k 3x -z -k =0

y=2t y - 2t =0

Thiét 1ap hé phuong trinh vé dang ma tran:

1 1.0 0 =210
1 0 -1 0 0 |0
(4]B)=
30 -10 -110
01 0 -2 010
Dé dua ma tran trén vé dang bac thang, ta thuc hién:
110 0 -2]0 11 0 0 -2]0
(4 3)71 0 -1 0 0 [0|kokha|0 -1 =1 0 2 |0
3)= 30 -1 0 —1[0[now3s|0 =3 =1 0 5 |0
010 20 [0 01 0 =20 |0
11 0 0 -2]0 11 0 0 -2]0
hoh3hl 0 -1 =1 0 2 |0|ken|0 -1 -1 0 2 |0
- -
wowos |00 2 0 —1]0 00 -1 2210
00 -1 22 |0 00 2 0 -1]0
11 0 0 =210
mon2bl 0 =1 =1 0 2 |0
_)
00 -1 -2 210
00 0 -4 3 10

T ma tran bac
hé phuong trinh da
phuong trinh

thang thu dugc, suy ra
cho tuong duong voi hé
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X+y —2k=0
-y —z +2k=0
—z-2t +2k=0
—4t+3k=0
Tur phuong trinh cubi —4¢t+3k=0 suy
ra k:% . Thé vao phuong trinh tha 3, ta

duoc: —z—2t+2.%=0 hay z:%. Thay

2t

4t
z :? va k :? vao phuong trinh thr 2, ta

c6 y=2t. Cubi cung, thé y=2t. va k= é;[

Ny 2t
vao phuong trinh dau tién, ta dugc x = ? . Vi

cac hé sb cia phuong trinh héa hoc 1a cac sb
nguyén duong nén chon t = 3. Khi do6 thu dugc:

x=2,y=6,z=2,t =3,k =4. Phuong trinh c6
dang can bang nhu sau:

2HNO, +6HCI — 2NO +3Cl, +4H,0.
Hé phuong trinh tuyén tinh con dugc sir dung
dé xac dinh thanh phan nguyén t6 tir dir liéu
phan tich hoa hoc. Thong qua viéc thiét 1ap moi
quan hé gitra phan tram khéi luong va sb mol,
hé phuong trinh gitp tinh todn chinh xac cong
thtrc cua hop chat.

Bai todn 2: Phan tit AB, c6 tong s6 hat 13 238
hat, trong d6 so hat khong mang dién it hon s6 hat
mang dién l1a 70 hat. SO khoi cua A nhiéu hon so

khéi caa B 1a 21. Tong s6 hat (p, n, e) trong A

nhiéu hon B~ 14 26. X4c dinh A va B.

Giai:

bé xac dinh dugc A va B, ta can xé4c dinh duoc
s6 dién tich hat nhan Z cta cac nguyén td nay.
Mit khac sd Z ciing chinh 1a s6 hat proton va sd
electron la cdc hat mang dién, hat khong mang
dién 1a neutron.

Pit x 1a 14 sb dién tich hat nhan Z va y s6
neutron ciia nguyén tr A;

k s6 Z va t 1a s6 neutron cia nguyén tir B.

Piéu kién: x, y, k, t 1a nhitng s6 nguyén duong.

Tu cc dir kién cua bai toan, ta thiét lap céc
phuong trinh ddi véi cac an:
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- Tong s6 hat trong phan tir AB; 13 238 hat nén

taco 2x+ y+3(2k+1t)=238
- SO hat khong mang dién it hon s6 hat mang

dién1a 70 < y+3t+70=2x+ 6k
- S6 khdi cia A nhiéu hon B la 21:

x+y—(k+t):21
- A 5> M -3e; A — N +e vatong sd hat
trong A”" nhiéuhon B~ 1326 nén

2x+y-3—(2k+1+1)=26
H¢ phuong trinh thu dugc:

2x+y+3(2k+1)=238 2x + y + 6k + 3t = 238

y+3t+70=2x+6k 2x — y + 6k — 3 = 70
=

x+y—(k+1r)=21 x 4+ y -k -t =21

2x+y-3—(2k+t+1)=26 [2x + y - 2k -t = 30

Viét hé phuong trinh duéi dang ma tran:

21 6 3 |238
(A|B): 2 -1 6 3|70

11 -1 -1(21

21 -2 -1]30

Thuc hién cac phép bién dbi:

21 6 3 |238 11 -1 -1]21
(4lB) - 2 -1 6 -3[70 bk 2 -1 6 -3[70
1 -1 -121 =321 6 3 [238
21 =2 -1]30 21 =2 -1[30
1 1 -1 -1]21 1 1 -1 -1]21
hy <> by —2h,
- 0 -3 8 -1|28 0 -1 0 1 -12
hy <> hy—=2h, h, <> h,
‘ 0 -1 8 5 |196|—=0 -1 8 5 |196
h, < h,—2h
-0 -1 0 1 -12 0 -3 8 -1|28
1 1 -1 -1]21 1 1 -1 -1|21
hoh-h [0 -1 0 1 |-12 0 -1 0 1 [-I2
hy <> h,—h,
b h-3L,]0 0 8 4 |208|———/0 0 8 4 |208
0 0 8 -4|064 00 0 -8|-144

Nhu vdy, hé phuong trinh ban ddu chuyén
thanh h¢ tuong duong thu gon

x +y -k -t =121
-y + ¢t = -12
8 + 4 = 208
- 8 = -144

Giai hé phuong trinh nay tir dudi 1€n trén ta thu
duoc nghiém: t =18, k =17, y = 30, x = 26. S0 Z
cua A la 26 tuong duong Ala Fe,s6 ZcuaBla 17

twong duong B 1a Cl. Vay chat can tim 1a FeCl,.
Quad trinh phan tich va giai quyéet cac van dé
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lién quan dén mach dién, dic biét 1a cac mach
dién phtrc tap rat can sy hd tro ctia phuong trinh
tuyén tinh. Trong qua trinh nghién ctru mach, dinh
luat Kirchhoff vé& dong dién va dién 4p thuong
duoc ap dung dé xac dinh mbi quan h¢ toan hoc
gitra cac dai lugng nhu dong dién, dién &p va céc
thanh phan cu thanh. Tir cac mdi quan hé nay,
hé phuong trinh tuyén tinh dugc thiét lap dé mo
td hoat dong cia mach di€n mdt cach chi tiét va
chinh xéc.
Bai todn 3: Cho mach dién bén dudi:

R, E,

Biét: R =50; R, =15Q; R, =10Q;
E =8V, E,=6V,E,=2V . Xac dinh

cuong d6 dong dién chay qua mdi dién tro.

Giai:

Mach dién trén phirc tap khong thé tim duoc
dong dién bang dinh luat Ohm va cac ky thuat
ghép dién tro ndi tiép hodc song song. Dé giai
mach dién nay can phai st dung cac quy tic cua
dinh luat Kirchhoff. Gia sir dong dién trén mdi
nhanh 1an Iuot 1a: 11, 12, I3 va huéng cia chung
duoc gia dinh nhu trén hinh v&. Céc vi tri trén
mach dién duoc ddnh dau bang cac chir cai tir A
dénF. A

I s 1 ¢

F E
Ap dung dinh luat dong dién cua Kirchhoff
o nut B va dinh luat dién &p cua Kirchhoff tai 2
vong lip ABEFA, BCDEB dé thiét 1ap 3 phuong
trinh doc 1ap dé tim ba dong dién chua biét.
Tai nut B, vi I, I, di vao nut, trong khi I3 di ra

nén [, +1, -1, —0 (D
Tal cac vong lap, tong dai sb dai luong dién 4p bang
khong vai quy udce: Dign 4 ap cung chiéu vong lap mang
dau (+), dién 4p nguoc chiéu vong lip mang déu (-).
Xét vong 1dp ABEFA, dién 4p qua R1 va E2
cung chiéu vong lap nén dwong, dién 4p qua R2
va E1 ngugc chiéu vong lp nén am:

E,-LR +IR —-E =02

Tuong tu, véi vong 1dp BCDEB:

LR, —E,+LR,—E, =0 (3)

Tu (1), (2) va (3), ta c6 hé phuong trinh:
L+1,-1,=0
E,~LLR,+LR —E =0
LR,—E,+ LR, —E,=0

Vi cac so liéu dé cho, ta duoc:

L+1,-1,=0 L+1,—1,=0
6-151,+5,—-8=0 <151,—151,-2=0
101, -2+151,-6=0  [151,+10/,—-8=0

Gidi hé phuong trinh trén thu dugc:
2344 038
1755 557 ss

1. KET LUAN

Qua qua trinh nghién ctru va ap dung, viéc st
dung h¢ phuong trinh tuyen tinh da cho thdy hiéu
qua rd rét trong viée giai quyét cac bai toan thudc
linh vuc Vat Iy va Hoa hoc, gitip tiét ki¢ém thoi
gian tinh toan, dam bao d6 chlnh xac cua két qua
thu dugc, dong thoi hd trg ngudi hoc trong viée
xir Iy cac van dé khoa hoc phtrc tap.

Cac dang bai tap nhu can bang phan g hoa hoc,
bai toan vé chuyen ddng, hodc phan tich mach dién phire
tap deu co thé duge biéu dién dudi dang hé phuong trinh
tuyen tinh. Dleu nay g1up nguoi hoc khong chi hiéu sdu
hon vé ly thuyét ma con phat trién kha ning tu duy toén
hoc va van dung vao thuc tién moét cach linh hoat.

Tuy nhién, dé phat huy tdi da kha ning cta hé
phuong trinh tuyén tinh, viéc tan dung hi€u qua cac
cong cu tinh toan hd tro 14 diéu can thiét. Bén canh
do, viéc reén luyén k¥ nang xay dung h¢ phuong trinh
tir cac bai toan thuc tién ciing 14 yéu t6 quan trong
giup nang cao hi¢u qua nghién ctru va hoc tap.
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