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Abstract

This article presents methods for solving selected plane geometry problems for 10th-grade students, with a
focus on competency development. Teaching mathematics with an emphasis on developing students’ problem-
solving capacity aligns with the broader goals of math education. The proposed methods aim to foster student
autonomy, creativity, and active engagement in the learning process, in line with current educational reforms
that prioritize learner-centered approaches and independent thinking.
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1.Datvan dé

Trong xu hudng phat trién nén kinh té tri thuc, Viét Nam ngay cang coi trong gido duc va khang
dinh gido duc la qudc sach hang dau, lam nguén luc phat trién kinh té€ - xa héi. Nhiing nam qua véi
nhiéu giai phap, nén gido duc Viét Nam da dat dugc nhiéu thanh tuu to 16n, dao tao dugc ngudn nhan
luc cho dat nudc va xa hdi. Mén Toan & bac Trung hoc phé théng cé muc tiéu hinh thanh va phat trién
nang luc toan hoc cho hoc sinh (HS), véi cac yéu cau nhu: néu va tra |6i cau hoi khi lap luan, gidi quyét
van dé; 1ap luan hop ly khi giai cac bai toan, chliing minh cac ménh dé toan hoc khong qua phuc tap;
st dung mé hinh toan hoc d€ mé ta cac tinh hudng thuc tién va két hop ngdn ngir toan hoc véi ngon
nglr théng thudng dé biéu dat két qua. HS cling can trinh bay y tudng va st dung cac céng cu toan
hoc dé thuc hién nhiém vu hoc tap hodc dién ta cac lap luan toan hoc. Mén Hinh hoc giai tich trong
mat phang toa dé la mét trong nhiing ndi dung co ban trong chuong trinh Hinh hoc ma HS dugc hoc &
I6p 10. HS thudng gap khé khan khi ti€ép can véi cac bai toan hinh hoc toa do, dac biét trong viéc dinh
hudng cach gidi va st dung céac gia thiét cia bai toan. DE giai t6t dugc HS phai c6 kién thiic téng hop
va biét van dung cac kién thiic hinh hoc phang. Pay la loai toan rén dugc cac pham chat tu duy cho HS.
B&i vay, chung téi thay cac bai toan vé hinh hoc trong mat phdng toa dé 1a bai toan kho trong cac ki thi
trung hoc phé théng qudc gia, cac ki thi chon HS gioi. Tuy nhién, khi gap cac bai toan toa do trong mat
phang, phan I6n HS con lang ting, gap kho khan khi phan tich va tim 18i giai. HS chua ndm dugc nhiéu
két qua quan trong clia hinh hoc phdng trong tam giac, cac ti giac dac biét (hinh binh hanh, hinh thoi,
hinh thang, hinh ch{t nhat,...).

2. N@i dung nghién ctu

Mot trong nhiing van dé quan trong dugc dé cap trong cac nghién ciu la viéc xac dinh cach giai
clia moét bai toan Hinh hoc toa dé can dugc trinh bay ré rang va phu hgp vai doi tugng HS. Diéu nay
gilp HS khéng chi phat trién kha nang tu duy ma con hiéu ré quy trinh dan dén Ii gidi. Mac du nhiéu
tai liéu da dua ra 16i gidi san cho cac bai toan Hinh hoc trong mat phang toa dé nhung viéc giai thich
chi tiét timg budc giai thudng chua dugc chd trong. Diéu nay dan dén viéc HS chua hiéu ré “tai sao”
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va“nhu thé nao” dé c6 dugc 16i gidi nhu vay, tir d6 kho phat trién kha nang phan tich va dp dung kién
thic moét cach hiéu qua.

2.1. Tim toa dé diém M thudc dudng thdng A (cho biét phuong trinh A hay diém M, tham sé héa
dugc theo dn) va théa méan mét sé diéu kién cho truéc

Phuong phdp gidai:

Goi M(t)eA.Do M eA,néntaségoi M(¢) (tham s6 hda diém M dua vao A). Sau d6 ta c6 duoc
phuong trinh chira én: £(¢)=0. Gidi phuong trinh tim ¢ gitp ta tim dugc toa do diém M.

Luuy:

+ M c6 thé dugc tham s6 héa théng qua mot diém khac.

+ MI = R =cont, d(M,A)=h=cont .

Vidu 1:Trong mat phdngtoadd Oxy, chocacdudngthdng d,:x+y+3=0; d,:x—y—-4=0;d,:x-2y=0.
Tim toa do diém a7 nam trén dudng thang 4; sao cho khoang céch tir M dén dudng thang 9 bang hai
lan khoang cach ti M dén dudng thang .- [3, tr. 58]

Gidi: Goi M (2t;t) edy, khidd: d(M,d,)=2d(M;d,)

o |21 +1+3] ) |2t -1 -4
V2 2

3t+3=2(1-4) [z:—ll
&
3+3=-2(r-4) [t=1
M (-22;-11)

M(2:)

©3z+3:2.z—4c{

Vay: M(-22;-11) hodc M(2:1).

Vi du 2: Trong méat phdng véi hé toa d6 Oxy, cho dudng tron (C): (x—1) +(y 1) =4 va dudng thang
A:y-3=0. Tam gidc MNP c6 truc tam trung véi tam cua (C), cac dinh N va P thuéc A, dinh a7 va trung
diém ctia canh MN thuéc (C).Tim toa do diém P [1, tr. 62].

Phan tich tim 10i gidi:

Van mot cau héi quen thudc khi ding trudce bai toan hinh hoc Oxy: “Véi nhiing dit kién ban dau, ta
c6 thé tim dugc ngay toa dé clia nhiing diém nao trudc?”. Trong bai toan nay cau tra I5i 1a diém M. Bai
ta nhin thdy ngay diém M véi MI=R=2 va M thudc dudng thdng di qua 7 song song véi a . Ta da hoan
thién xong hudng giai cta bai toan.

L& gidi:

+Dudng tron (C) c6 tam I(1;1) va bén kinh R =2.

Taco mi di 1(1;1) vubng géc véi A:y—-3=0 nén MI c6 phuong trinh: x—1=0

Goi M (L;m), khido mI* =R’ & (m-1) =4©{m:;1

= M (1;-1)hoac m(1;3) (loaivi M eA). "=

+ Goi KX la trung diém clia MN , do A tiép xtc véi (C) tai H nén [k la
dudng trung binh clia tam gidc MNH . Suy ra [K / /A, SUy ra phuong trinh
IK la: y—1=0.

. L ) r=-1 . H PO
Goi K(s1)elK, khi d6 KI’ =R’ < (1-1) :4@{ = K (-L;1)hoac
1=3

K(3;1).

+V6i K(-L1)= N(-3;3);K (3;1) = N(5:3) (Vi K la trung diém ctia MN).

+ Goi P(a;3)eA:W:(a—l;4)

Vi N(-3;3)= NI =(4;-2), khid6é Nj L MP <= 4(a—1)-24=0oa=3= P(3;3)
V&i N(5:3)= NI =(—4;-2), khi d6 NI L MP
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@—4(a—1)—2.4=0<:>a:—1 3P(—1;3)

Vay: P(3;3) hodac p(-1;3).

Nhdn xét: Cac dix kién quan trong cla bai toan: (C)ti€p xtc A tai H , khi d6 c6 thé tim dugc diém
M theo cach cho ! la trung diém clla MH.

2.2. Tim toa dé diém dua trén cdc phép todn vecto

Phuong phép giai:

Budéc 1: Chon dang toa dé clia diém can tim (thudng chon toa dé clia diém can tim dang tham s6).

Budc 2: Tt gia thiét vé diéu kién va cac phép tinh vé vecto (tich vé hudng, dé dai, khodng céach,
goc,...) dé thiét 1ap phuong trinh.

Budc 3: Gidi cdc phuong trinh, kiém tra cdc diéu kién (néu c6) va két ludn.

Vi du 3: Trong mat phang toa do Oxy, cho tam giac tam gidc 4BC c6 trong tam thudc dudng thang
A:x+y-2=0. Pudng thdng di qua 4 va Bc6 phuong trinh x+2y-3=0. Tim toa d6 4va B biét
AB =151 C(~1;-1) va hoanh do cta A I6n han hoanh d6 ctia B [2, tr. 38].

Phan tich tim loi gidi:

- VGi bai toan nay, trong tam tam gidc 4BC thudc dudng thang A va C(-L-1) nénta thdy viéc tim
dugc toa do trung diém ; cla 4B la kha dé dang.

- Vi néu biét dugc diém 4,B (4,Be AB va AI:BI:ﬁzﬁ)

-Diém 1,G déu thudc cac dudng thang da biét phuong trinh va lién hé véi cac diém C(-1;-1) qua
hé thic vecto 3CG = 2¢7 . Do d6 ta co 1Gi gidi chi tiét nhu sau:

Loi giai:

Goi 7latrung diém clia 4B. Vi I € ABNén [e(3—-2m;m) Vatrongtdm GeA nén G(m2-n).

E:(n+1,3—n)
-Suyra: 9. .
CI :(4—2m,m+l) A 2=
Ma G la trong tdm tam gidc 4BC nén: 3CG = 2CI ,
= - = = 1(5;—-1
< 3(ne1)=2(4 2m)<:> ram=s =l =) ¢ CE15-1)
3(n=-3)=2(m+1) 3n+2m=17

n=3 G(3-1) B
s o4 N \ . AB 5 / 3=
Khi dé 4,B thudc dudng tron 1(5:-1); R=— :g xH2y-320

Suy ra toa do diém 4,B la nghiém cla hé phuong trinh sau:

-3
x+2y-3=0 ¥=3-2y  |x=diy=i A(6;7j

5 , 5 2 1 =
(x=5) +(r+1) =2 (y+1) an x:6;y=_73 B(“;lj

. -3 1

Vay:A[6;7]; B(4;E]

Vi du 4: Trong mat ph&ng véi hé toa dd Oxy, cho hinh chirnhat 4BCD c6 diém 4(5:-7), diém ¢ thudc
dudng thdng c6 phuong trinh: x—y+4=0.Dudng thadng di qua D va trung diém ctia doan thadng 4B
c6 phuong trinh: 3x -4y -23=0. Tim toa d6 cia Bva C, biét B c6 tung dé duong [3, tr. 36].

Phan tich tim 10i gidi:

Tim toa do diém nao trudc, cling ludn la cau héi dugc dat ra khi bai toan yéu cau tim toa do cda
nhiéu hon mét diém. Diém c6 mai lién hé qua hé thiic vecto- diém thudc dudng thang-diém cé diéu
kién vé hoanh dé (tung d0)...Nhu vay, véi vi du cu thé trén thi:

+ Viéc tim toa do hai diém Bva Csé uu tién tim diém ¢ trudc. Lic nay ta can gan két diém C vai
nhiing du kién da biét cla bai toan la 4(5-7) va dudng thang DM :3x-4y-23=0 (MA=MB) bang
cach néi diém C véi A va cat DM tai N. Nhan thay néu ta tim dugc méi lién hé vecto qua 3 diém C, N, 4
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diéu nay hoan toan lam dugc khi ta van dung céc kién thiic hinh hoc so cap dé chira 4¢ =34n . TU d6
ta tim dugc toa d6 diém C.

+Ta thay khong c6 dudng thdng da biét phuong trinh nao di qua diém B. Song thay vao dé ta c6 di
kién M la trung diém clia 4B va thudc dudng thang 3x—4y—23=0. Do dé ta c6 thé tham s héa diém B
theo mét an théng qua diém a7 . Khi dé drkién A4BC vudng tai g, TU d6 suy ra dugc toa do diém B.

L& gidis

+ Do diém C,N lan lugt thudc cac dudng thang c6 phuong trinh x—y+4=0 va 3y -4, -23=0.

+ Goi trung diém ctia 4B 1a s va goi N,I lan luot la giao diém clla 4C va BD; ACva DM .

Khi d6 N Ia trong tam cia tam giac ABD = AN =247 =21

AC:%AC = AC=34N (¥

. 372
.| C(nst,+4) AC =(1, =51, +11)
Nen T AL . 3x-4y-23=0
N(1+4t,:-6+3t,) AN = (41, — 431, +2)
= A M
Tir (*) (-5=3( =) [tz =7 07 c(1;5) N[H 3) e
< < < 2= C(L5);N| —:- S
t+11=3(3,+2)  [4-9,=-5 == 3 N x-y+4=0
3 E
Goi diém M (1+4m;=5+3m)e DM. Do M la trung diém cla 4B nénsuy |, 50

ra B(8m —3;6m —3).
AB =(8m—8,6m +4)
=>4
CB = (8m —4;6m - 8)

Khi d6 tam gidc ABC;B=90" < AB.CB =0 (8m—8)(8m—4)+(6m+4)(6m—-8)=0
o . =0
=0= B(-3;-3 "
Vi m - ( ) (loai) < 100m* —120m =0 < 6
V6i m=2= 8 E;EJ "7
5 575

2.3. Tim Toa dé diém lién quan dén phuong trinh duéng tron.
Phuong phap: Tt gia thiét va cac tinh chat hinh hoc ctia dudng tron, dung cac phép toéan vé vecto,
toa do ta lap phuang trinh, hé phuong trinh gidi toa do diém can tim.
Vidu5:Trong mat phdng Oxy, chodudngtron (€):(x—2)" +(»-3)" =2 vadudngthdng A:x—y-2=0.
Tim toa d6 diém a7 trén C sao cho khoang cach tir a7 dén A dat gia tri I6n nhat, nhd nhat [3, tr. 58].
Phan tich tim 1&i giai: Viét phuong trinh dudng thang di qua tam va vuéng goc véi a , tim toa dé
giao diém clia A va dudng tron (C) . Tl d6 so sanh khoang cach d(M:A) yi khodng cach ta mét trong
hai dau mut ctia dudng kinh vuéng goc do.
Loi giai:
Cdch 1:Pudng tron (C) cd tam 7(2:3),ban kinh g =2 va d([;A):%
(C) khong o diém chung. 2
Pudng thang d di qua |, vudng gbc véi dudng thang Anén d:x+y-5=0.
Toa d6 giao diém cta d va dudng tron (C) la nghiém clia hé phuong trinh sau:
x+y=5 x=3%y=2
2 2 <
(x=2) +(y-3) =2 [x=Ly=4
Suy ra: 4(;4);:B(3:2) |3 giao diém clia d va dudng tron (C).
5 1

\/E;d(B;A) = 7

>/2 nén A va dudng tron

Taco: d(4;A)=
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Voi moi diém M thudc (C), hinh chiéu clla M trén dla diém g nam gida A va B. Ta cé:
d(B;A)sd(H;A):d(M;A)Sd(A;A)@%gd(M;A)g%.

Khodng cach tir a7 dén A 16n nhat bang N SM=A4< M(1;4)

5
i
Khoang cach tir a7 dén A nhé nhét bang $<:>M =B < M(3;2)
la-b-2

Cdch 2: Goi M (a;b)e(C) = (a-2) +(b-3) =2 thi d(m;a)=

A
Ta cd: |(a—2)-(b-3) <N+ \(a-2) +(B-3) =2 V2

& -2<a-b+1<2& 5<a-b-2<-1=1<|a-b-2|<5 I

@Lsd(M;A)si. " M
V2 2
5 a-2 b-3 a-b+1
d(M,A)=— = =
(M.4) NRME -1 2

:%(:) “IZ :b_—_13:1c>M(3;2)

Nhdn xét: D8i véi bai toan vé danh gia cac dai lugng trong hinh, ta c6 thé chuyén sang tiép can bang
bi€u thuc dai s6 va dua trén moét s bat dang thiic co ban dé danh gia.

3. Két luan

Mbi bai toan Hinh hoc toa dé trong mat phang déu mang ban chat clia mét bai toan hinh hoc
phang nao do. Tuy nhién, khi gidi cac bai toan Hinh hoc toa dd HS thudng khong chu trong dén ban
chat hinh hoc ctia bai toan ay. Vi vay, thuc t€ yéu cau phai trang bi cho HS moét hé théng phuong phap
suy luan giai toan hinh hoc toa do trong mat phang ti cac tinh chat cta hinh hoc phdng véi mong
mudn giup HS I6p 10 tiép thu cac kién thuc vé tim toa dé diém trong cac bai toan Hinh hoc, déng thoi
biét van dung linh hoat kién thiic dé giai cac bai toan. Ti d6 hinh thanh phuang phép giéi hiéu qua
giup HS phat huy dugc tinh cht dong, tich cuc, sang tao. HS cé diéu kién rén luyén va PTNL tu duy cac
bai tap toan trong mat phdng toa dé, ciing c6 van dung ki nang ki xao trong qua trinh day hoc, PTNL tu
duy khoa hoc. Qua d6 danh gia dugc kha nang tiép thu va van dung kién thic & HS, gitp cac em nhan
biét cac dang bai va c6 huéng giai bai toan nhanh, gon va chinh xac.

=1 M(1;4) K N

d(M.A)

Cha thich
(*) Nghién ctu nay dugc hé trg béi Trudng Dai hoc Tan Trao, Tuyén Quang, Viét Nam.
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