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NGUYEN TIEN CHINH - VINASTUDY.VN CHUAN HOA TOA PO
KY THUAT I: CHUAN HOA TOA PO
CAC BUG'C GIAI TOAN:
1. Doc d&, phan tich d kién - Tim cac diém tap trung

Phan doan mdi quan hé gitra cac diém (géc c6 tim dugc khdng? C6 vudng goc ?)
Tim gidi phdp ch&rng minh phan dodn ( nhé loai bd bét phdn doan)
Trinh bay tim ra “ dau maéi ” ctia bai todn
Tim cdc yéu to con lai:
chay: trong cac buwdc & trén - phan dodn va chirng minh phan doan vo cung quan trong,né quyét dinh
cdc em c6 thé gidi quyét bai todn hay khéng?mudén lam diéu nay t6t cdc em can phai rén luyén nhiéu
bai toan dé c6 nhiéu kinh nghiém nhé:

- D& CM phén dodn c6 thé dung mét trong cac phwong phép sau:

1. CM hinh hoc thuan tdy - thwong nhanh nhat nhwng chi hgp véi cdc em virng kién thirc

2. Phwong phap véc to

3.Phuwong phap toa dd - phuong phap nay phtt hgp véi nhiéu déi tvgng ( khuyén dung) tuy nhién

dé Iam bang phwong phap nay thi phai tinh todn nhiéu va c&n than

4.Phuong phap gan d6 dai cho canh hinh I&n.
Trong khéa hoc nay ta sé cung ban vdi nhau vé 3 phwong phap 1,3,4
Phwong phap 1: Can ndm virng cac kj nang hinh hoc can ban - thwdng 1a & cdp 2 nhu tam gidc dac biét,
tinh chat cac hinh, dwdong tron ngoai tiép,t giac ndi tiép ....
Phwong Phap 3:

- Chon hé truc toa dd Oxy dep nhat (dé tim toa dé cac diém nhat)

- Tim toa do cac diém can lam séng té ( cac diém tap trung)

- St dung cédc cdng thirc lién quan téi phan doan nhu: tich vo hwéng,géc...

- CM dya vao két qua trén
Phwong phap 4: thwong dung khi phan doan lién quan t&i géc

- Gan dd dai cho cac canh trong hinh I&n,tim d6 dai cac canh con lai

- St dung céc hé thirc trong tam gidc vudng nhu sin,cos,tan... hodc néu tam gidc khong vudng thi

dung cac dinh ly ham sé sin,cos

Phwong phap CHUAN HOA TOA BO

ARSI

Cacbudc:
1. Chon hé truc toa dé - thwong chon goc tai chan géc vudng
2. Chon canh hinh I&n d€ chuén héa dé dai (tham khao mét vai dang hinh vé va chudn héa duéi)

DPdi voi cac bai toan c6 mot trong céac tir giac nhu: hinh vuéng, hinh chir nhat, tam
giac vudng. Pbi v6i cac hinh nhu vay ta c6 thé chon hé truc toa do c6 goc nam tai mot dinh
vudng, c6 hai truc Ox va Oy chira 2 canh tuong ng cua goc vudng do. Va chon don vi trén
cac tryc bang do dai ciia mot trong hai canh goc vuong. Bang cich chon nhur vay, cac tham
s6 dugc giam t6i da co thé. Va dang hinh ndy ciing 1a dang 4p dung thuan loi nhat phuong
phap toa d6 trong mit phang nay.

A A A
y y y
B(0;1)  c(151) B(0;b) C(1;b) C(0s¢)
4 D(150) > % D) x A B(1;0) >

Péi voi cac bai toan cd chira tam giac déu, tam gidc can, tam giac thuong. Ta co thé
xay dung moét h¢ truc bang cach dua vao duong cao. Cu thé, ta dung dudng cao tir mot dinh
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bat ky (ddi v6i tam giac cin ta nén dung duong cao tir dinh can). Chan dudng cao khi d6
chinh la goc toa dg, canh ddy va duong cao vira dyng ndm trén hai truc toa do.

7 A
B(0;3) Y
C(0sh)
! > >
-1: Cc(1;0
ACL0) H G0« A(-a;0) |0 3(1;0)x>

D01 voi céc bai todn co chira cac dudng tron thi ta ¢ thé chon goc toa do nam tai tm
cua duong tron va don vi cua hé toa do bang ban kinh duong tron, mot hodc hai truc chira
ban kinh, duong kinh cta dudng tron.

I

A130)
X

rdl
N

BT MAu 1:(trich PH 2013A):Trong m&t phang Oxy, cho hinh chi¥ nhat ABCD,cé diém C thudc duwdng
thang d: 2x +y + 5 = 0 va diém A ( - 4;8).Goi M Ia di€ém d6i xirng ctia B qua C,N I3 hinh chiéu vuéng géc
clia B trén dudng thang MD.Tim toa do diém B,C biét rang N ( 5; -4)
Phan tich & Giai:

1.Nhan thdy d kién tap trung vao ba diém dd 1a A)N,C bang tric quan khi vé hinh ta phan dodn
rang chung cé mdi quan hé vudng géc,cu thé: AN L CN

2. Tim phwong phap chirng minh
Phwong phap 1: Hinh hoc thuan tdy A ; B

Ta c6: T&r gidc DBCN ndi ti€p nén BDC = BNC ma BDC = CAB nén

CAB = BNC = ABCN ndi tiép vay ANC =90° ,
|

wHay AN vudng géc CN D c

Phwong phap 2: Gan truc toa d6 v
Chon hé truc toa d6 nhw hinh vé

- D(0;0),A(0;a),C(b;0)B(bj;a), M(b; -a) M

M
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(DM ):bx—ay =0
(BN):ax+by—2ab:O

- Pt cac duong: l:

2 2 A B
- Ldcddé N=BNADM — N| 240, 206" '
a +b° a +b
—— 2a°b ab*-a’ ) — a*b-b 2ab?
- Laicd: AN = ; ;CN = ;
) (az+b2 a2+b2] (az+b2 a*+b’ -~
. c
- Vaytacé AN.CN =0 — AN L CN
Phwong phap 3: Gan dé dai cho canh ctia hinh 16n N
P3tAD =a, DC=b, DMC = a — BDM =2a
M

- Xét ADMC tacé: sina = ;cosQ =

a b
Jat+b® Nat +b*
D ) 2_ 2
- Xét ABDN ta cé: cos2a :—N—>DN:BD(cos2a—s1n2a):b—a
BD [a2+b2

tAADN—»ANz:DN%hﬂY—zADmemqa+9w)=f

CN? =DC* + DN* —=2DC.DN cosa = b’
- Vaytacé: AN’ +CN? = AC*> — AACN vubng tai N
Nhan xét : Qua ca ba phwong phép trén ta da thdy ré dwoc wu diém va nhurgc diém cla tivng phrong
phap
- V&i hinh hoc thuan tdy - rat nhanh nhung khéng phai ai cling lam dwoc vi ko nhé tinh chat hinh
hoc
- Vi Géan hé truc va gan dé dai cho canh cda hinh I&n - thich hgp v&i nhiéu d6i tweong hoc Iwc,tuy
nhién nhwoc di€ém clia hai phwong phép nay la tinh todn nhiéu do vay khi chon hai phwong
phdp nay lam bai cdc em nhé tinh todn can than.
Goi ¥ gidi
-Tacéd AN L CN (cac em trinh bay lai m4t trong ba cach trén nhé)
-GoiC(aj;-2a-5)thudcd
-Tr BK: AN LCN tacd AN.CN =0— C(1;-7)lai c6 AC:3x+y +4=0
-AC/[DM, BN L DM = BN L AC — pt(BN):x-3y-17=0
- Tham s6 héa B ( 3b+17;b) ma AB L BCnén AB.BC =0 —> B(—4;~7)
BT M&u 2: Trong mat phang Oxy , cho hinh thang vuéng ABCD ( vudng tai A va B) ¢6 BC = 2 AD.Piém H

- Xé

1 v > o A 7z . n 7 o a 2 N
(?3,%] [a hinh chiéu vudng gdéc cua diém B [én canh CD.Xac dinh toa d6 cac diém B va D cua hinh
thang,biét A (-3; 1) va trung diém M clia canh BC ndm trén dwdng thang x + 2y -1=0

Phan tich: Da vao cac gia thiét ca bai todn,ta nhan dinh cac diém tap trung ctia bai todn gan
nhu 1a A,H,M.Té&i day c8 gang phén doan mai lién hé gitra chiing bang mot trong cac phwrong phép da
trinh bay & bai mau trén.Bang tryc quan ta suy dodn rang cé méi quan hé vudng goc tai H gitra 3 diém
trén.

Y
Phwrong phép : Gan hé truc toa do nhu hinh vé
PatAB=3;BC=btacd A D

- B(0;0),M(b/2;0),C(0;b); D(b/2;a)
- Laicd pt DC:2bx +ay-2ab=0 7
- BH L DCnéncd pt: ax-2by=0
2bx+ay—2ab=0 2 2
- MaH= DCABH =] X T W TIO=0_ y Aba | 2ba |
ax—2by=0 4b° +a” 4a +c” E 1 o . g

Tuong tw bai trén ta cling c6 AH.HM =0 nén AH vuéng HM
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biéu nay nghta la suy doan cla ta la chinh xac
Note:
- Bai nay cac em 6 thé chuan héa theo mét cach khac dé hon,dé 1a cho cac canh cda hinh vuéng bang
1 hét nhé
Bai nay c6 thé str dung phwong phap gan dé dai cho canh hinh Ié&n - Tuy nhién viéc tinh toan gap
nhiéu khé khin nén ta ko nén dung,té&i day gan nhw chac chan rang toa do héa cé sirc manh ghé
gém trong viéc chinh phuc “ chia khéa” giai toan Oxy.( Bai nay cac em tw chuin héa nhé)
Goiy giai
1. Ch&rng minh AH vudng géc MH , Tim toa dé diém M nhu sau
- Tham sé héa M ( 2a-1;a)
- St dung diéu kién AH.HM =0 timra M
2. Lap pt DCdiqua H va song song AM
3. Tham s8 héa D théa man pt DC va dung Bk 4D.DM =0 tim duwoc D
BA* =DM*
=B
BM? = AD?
Chti Y ¢6 thé tim B théng qua diém C nhu sau : MC = AD ,M la trung diém BC.

4. dung bk {

BT MA&u 3: (PH 2012) Trong mat phang Oxy, cho hinh vuéng ABCD.Goi M I3 trung diém clia canh BGN [a
. . 11y ., 2 . .
diém trén CD sao cho CN =2 ND.Gia si M(?’E] va duwong thang AN c6 phvrong trinh 2x-y-3 =

0.Tim toa do diém A
Phéan tich :Nhin nhén van dé ta thay bai todn cho it di kién,nhw vay
MOt cdch rat ty nhién ta sé nghi t&i viéc thiét 1ap thém di kién cho bai todn
Va phai thong qua viéc tinh todn cac yéu t6 trén hinh vé. . M C
- Bai toan cho di¥ kién xoay quanh ba diém A,M,N Pt dwong AN da biét
, diém M c(ing biét nén ta sé nghf t&i viéc tim d kién cho A ¢4 I8 viéc
xac dinh gdc a ldc nay 1a hop ly bdi cac yéu to trong bai lién quan mat
thiét gitra cac canh v&i nhau - O day t6i s& diing phurong phap cé lgi nhat
[a gan truc toa d6 nhu hinh vé :

Ay

Piém A (0;0),B(0;a), ((a;a)D(a;0),M(a/2;a);N(a;al3)
- Tacd W:(g;a],ﬁ:(a;gj
2 3

|,
_——  |AM AN 2 3 1 —
- Tacd cosMAN = ———-= =— vay ta c6 MAN = 45" t&i day cd 1& moi viéc da xong
‘AMHAN 50a436 V2

b&i bai todn chi yéu cau tim diém A ma thoi vay ta giai ti€p nhw sau

N A e R — ‘mu—/ﬂ\; 1
- Tham s6 héa toa do diém A (a; 2a-3)ta cé cos MAN =— =—a=1lva=4
‘AM‘ V2

Uy

BT MAu 4: Cho tam gidc ABC vudng tai B c6 BC = 2 BA,diém M ( 7/4; 1) 1a trung diém ctia AC .Diém N
thudc BC sao cho BN = % BC,diém H (2; 2/3) 1a giao diém ctia AN va BM.Tim toa dé cac dinh clia tam
gidc ABC biét N nam trén dudng thang A:x+2y—-6=0

PHAN TiCH
D@ kién bai toan tap trung vao A,H,M,N
Sau khi v& hinh ta phan doan c6 thé
S& dung bd A,H,M hodc A,N,M
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Ta sé tim mai lién hé gitra cdc bo nay y
bang phuwong phép gan truc toa do
Xem sao

- Chon hé truc nhw hinh vé 4
- B(0;0),A(0;a),C(23;0),
N(a/2;0),M(a,al2)

M
; AN:(E;—a],BMz(a;fj :
2 2 .

- “H
Vay AN.BM =0 — AN vudng BM tai H

B A

Lap pt HN, tham s8 héa diém A va ding Pk: AB.BN =0—> A

_ ] —
Dung bk: BN:ZBC—>B

[

, . 2y
Tham s6 hda N ( 6 - 2a; a) —>HN:(4—2a;a—§] dung DK HN.HM =0— H(?)

Lap pt HM, B ndam trén HM nén tham s6 hda B,tiép tuc dung HB.HN =0 — B

Lwu Y: Do cac canh AB va BC ti 1é vé&i nhau do d6 cac em c6 thé chuan héa toa dd nhw sau: B (0; 0 ),A

(0,),C(0;2), M (%N (30)

BT M3u 5: Trong mat phéng toa dd v&i hé toa d6 Oxy, cho tam giac ABC can tai A (-1; 3).Goi D la mét
diém trén canh AB sao cho AB = 3AD va H Ia hinh chi€u vudng géc clia B trén CD.Diém M(1/2 ;- 3/2) la
trung diém clia doan HC. Xac dinh toa dd diém C, biét di€ém B nam trén duwong thang x +y +7 =0

PHAN TiCH VA GO1Y GIAI:

Doc di kién c6 thé nhan thay bai toan c6 khd nhiéu diém thuan Igi trong viéc gan hé truc toa dé nhw
tam gidc can, trung diém, ty & doan théng ...do d¢ ta ti€n hanh vé hinh va xay dyng hé truc toa do

nhu sau: dy doan A,B,M s& cho m6i quan hé dac biét vi di kién
tap trung vao ba di€ém nay nhiéu nhat

Chon hé truc toa do nhu hinh vé véi O (0;0)
C(1;0),B(-1;0),A(0;a)

AD=145 5 D(—l;z—“) —>CD = (——;_—j =—=(2:a)
3 373 3

TacéptCD:ax-2y-a=0
BH:2x+ay+2=0(VviBH L CD)

Y

i . ‘-4 4
Giai hé gébm hai dwdng nay ta duwgc H a2 ; az
a +4 4+a
2
2
M( = 2;—az
44a 4+a
—— > 2a-a’) —— (2a*°+4 2
Tir day tim duvgc AM = az; a;z ; BM = az+’ =
4+a° 4+a a+4 4+a

2]—)W.Wz0—>AMLBM

1] —

Tham s6 héa diém B (a; -a - 7) dung Dk AM .BM =0 — B(?) ¢4 B ta tim duoc D theo PK: AD ZEAB

C6 D ta tim C dé dang vi ¢ M la trung diém CD

BT M3u 6: Trong mat phéng v&i hé truc toa dd Oxy,cho hinh thang vuéng ABCD, vudng tai B va C, c6
AB = BC =2 CD,dinh A (1; 5/2 ). Goi M Ia trung diém BC.Buwdng thang AM va BD giao nhau tai H ( 2;

2/3),biét di€ém D nam trén dudng thang cé phwong trinh 2x -4y +5=0.
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Y

ol D

Mo/~

IS
L . . . . - - X
PHAN TiCH VA GQ'l Y GIAI TOAN B — S

- Khi v& hinh ta s& thdy hinh v& c6 AM va BD cat nhau,néu ca hai cung la dwong chéo khi khéng c6
gl phai hoai nghi hét ca, tuy nhién ta thdy rd rang ching sé phai c6 méi quan hé nao dé,c6 thé
tai H (vudng g6¢),cd thé I3 tai BAM vi AABM vudng tai B.Tir suy ludn ndy ta s& tim hiéu thr
m&i quan hé clia chung bang phwong phap GAN TRUC TQA DO nhw hinh vé

- Pat AB =2athiBC=23,(D=adoddtacd:A(2a;0),B(0;0), C(0;2a), M(0; a), D (a; 2a)

- Tac6: BD=(a;2a),AM =(~2a;a) — BD.AM =0 —BD L AM = H

Nhu vay khéng can kiém tra thém niva moi viéc da qud ré rang roi nhé téi day nat that cda bai toan da
dwoc thdo bod ( cdc em nhé thir kiém tra tai A xem nhé , ¢6 khi lai ¢6 thém mét cach giai khac)
CAC BUGC GIAI TIEP THEO:

- Tham s8 héa toa d6 diém D (2b - 5/2 ; b) ding DK: DH.AH =0 — D

- Lap phwong trinh DH, do B nam trén DH nén tham s& héa B,lai ¢6 .....

- Tim C thi qué dé& rdi diing BK: BA =2CD la xong!

BT M&u 7: Trong mat phang véi hé truc toa dd Oxy, cho hinh vudng ABCD coa C( 3;-3 ) va dinh A
thudc dwong thang d: x + 2y - 2 = 0. Goi E 1a diém thudc canh BC, Diém F 13 giao diém clia duwdng thang

AEva D, I ( %;%) la giao diém clia dwong thang ED va BF.Tim toa do cac diém B,D biét M ( 4/3; 0)

thudc duvong AF ( Pé thi thir treong THPT Thanh Nhan)
> by V
Chon truc toa dd va chuan hda toa d6 bang cac A
Canh cla hinh vuéng bang 1: ta ¢
D(0;0),C(10),B(1;1),A(0;1) vaE(1;a) 4 B
-Taco:pt:DClay=0
-PtdtAEla:(1-a)x+y-1=0

-laicd F= AENDC %F(%;O]
—-a

-PT dwdng DE:ax-y =0

-Ptduwong BF: (1-a)x+ay-1=0

- 1 =DEBF tacc')l( LI ]
a —a+l a —-a+l

Chuy rang d kién bai todn tap trung vao A,G,1,E nén ta nghi rang ching sé cé6 mai quan hé gi dé vdi
nhau.....D&n day moi viéc coi nhuw da sang td,ta chi can tim cac véc to AE,CI
— — a—1 -1
+ AE =(1;a-1),IC = :
( ) (az—a+1 a’—a-1
“cla bai toan da dugc g& bd hoan toan nhé cac budrc tiép theo sé lam nhu sau:
[ap AF di qua M va vudng géc Cl: pt AF 3x+5y-4=0.
A=d NAF — 4(-2;2)
O la tdm hinh vudng va la trung diém ACta c6 O ( % ;- 1)
Lap pt dwong BD di qua O va vudng géc AC,cudi cing dung DK AB vudng BC ta ¢ B !!!!

) — AE.CI =0 vay AE vudng géc v&i Cl dén day thi “Nut thit

L )
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M3u 8 :( BH 2012 A) :Trong mat phang Oxy cho hinh vuéng ABCD.Goi M Ia trung diém clia BC, N trén

CD sao cho CN = 2DN, diém M (11/2; 1/2) dwdng AN ¢6 phrong trinh : 2x -y - 3 = 0.Tim toa d6 diém A
Huwdng dan giai

Bai todn nay thwc chat khong phai mot bai khd va ciing ¢ kha nhiéu cach giai clia céc thay co
trén ca nwdc, tuy nhién & day téi sé trinh bay mot cach giadi khd dep dwa vao cong cu chuén héa toa do
nhu sau.

Ta thdy bai todn chi yéu cau tim toa do diém A va da cho san ta mot dir kién vé A dé |a AN, ta dit
cau hdirang liéu M da bi€t ma dé bai cho tham gia vao bai todn nay nhu thé nao ? cé méi lién hé nhu
thé nao véi A,M,N .Cac em theo déi loi gidi dwdi day nhé : v
Chon truc toa d6 nhw hinh vé

Chu&n héa cac canh cta hinh vudng déu bang 1ta ¢6:
B(0;0),C(1;0);D(1;1)A(0;1)M(1/2;0);N(1;2/3) A D

, — (1 —_— -1 1
Co: AM =| —;—1 |, AN =| |;,—
2 3 ;".I-
R 5
AM AN 6

cosm:‘ = ‘ ZL—H\m:%O

AM.AN 1 J10 2

B M C

Dé&n day moi cong viéc coi nhw da hoan tat chi con nhiém vy tim chinh xadc diém A nira ma thoi ta lam
nhw sau:

- Thamsé héa A(a;2a-3)thudc AN

 [@da

- €6 cosMAN =+———=——>a=?— A(?) Xong !!!
|AM | Ju,y| 2
BT M&u 9: Trong mat phang toa do Oxy cho hinh vudng ABCD, c6 di€ém C thudc dudng x +2y -6 = 0
Piém M (1; 1) thudc canh BD.Hinh chi€u ctia M [én AB, AD déu nam trén dudng thang x +y-1=0.Tim
toa do diém C.

Hudéng dan giai: 1

Goi F, G lan lwot 1a hinh chiéu cda M 1én AB,AD
- Chon hé truc toa dé nhu hinh vé véi D (0; 0) A F B
- Khéng mat tinh téng quat ta chon cac canh hinh vuén
6 do d%i biing 1 khi d% o 6 C (1;0), M(a; a), F (a; 1), Gg( 0a) ¢ A“'
Tacé CM :(a—l;—a),ﬁ =(a;1-a)
vay CM.GF=0->CM LGF
Thams6hc’>_acg>-2a;a)__ b = >
dung K CM.GF =0 CMu, =0->C=7?

BT Mau 10: Cho hinh chr nhat ABCD c6 A (-1;3),M va N [an lvgt [a trung diém cdc canh BC va AD.H I3

hinh chiéu clia B 1&én CN, H ( 43/17 ; 19/17). Biét trung diém M clia canh BC nam trén dudng thang cé

phuwong trinh x +y - 5 =0 .Tim toa d6 cac dinh cta hinh ch& nhat trén.

HUGONG DAN GIAI
Qua di kién c6 thé thdy ngay rang bai toan tap trung Y
di¥ kién vao ba diém A,M,H,bang trirc quan hinh
vé ta dé xuat kha nang c6 quan hé vudng géc gitra ba
diém trén. D . c
Giai phap:
Chon hé truc toa d6 nhw hinh vé
A(0;0),B(1;0),C(1;b), D (0;b), M(3; b/2), N(b/2; 0)
Pt dworng NC: 2bx +(b-2)y-b* =0 X

1
273 I\ ! , X
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Pt BH : (2-b)x-2by+b-2=0

Giai HPT gom hai duwong trén ta tim thdy diém H tuy

Nhién sé& thay viéc tim ra di€ém H bang hé truc nay hoi

vat va ta sé cing nhau tim ra mot hé truc khac nhé :

CHON HE TRUC NHU HINH VE :
B(o;0),A(0;a),C(o;1),D(1;a),N(1/2;a), M (1/2;0) Y
Pt NC:2ax+y-2a=0

PtBH:x-2ay=0

Toa do H la nghiém ctia HPT gom NC va BH

4 2 .
Gidihé ta c6 H| —o—;—2
4a” +1 4a” +1

— 4a° a-4a° ) — 20°-1/2 2a X
AH = ; ,MH = ;
(4a2+1 4a2+1] ( 4a’+1 4’ +1 5 M ¢

Vay AHMH =0—> AH 1. MH
TGi day nut that da duoc giadi quyét :

- Tham s8 héa M ( a,5 - a) ding DK vudng g6c & trén AH.MH =0— M

- Lap pt AM,ta suy dwoc pt CN ( song song AM diqua H)

- C6 pt CN ta ¢6 pt BH,tham s6 héa B,dung DK AB vudng BM tim dugc B,do M la trung diém BC

nén tim duwoc C..........Xong!!"

Nhan xét: Qua vi du nay cac em thay viéc dat hé truc toa do la vé cung quan trong,né quyét dinh 80%
kha nang thanh -bai ctia bai toan.& bai nay chon B la chinh xac va hgp ly ho'n ca vi ta chi can tim toa
doé diém H, Khi dé sé lién quan t&i pt dwéng BH,nhw vy B ( 0; 0) sé giam t6i da viéc tinh todn cho cac
em
BT MAu 11: Cho tam gidc ABC can tai A v&i A (0;2) g0i D thudc AB sao cho AB = 3 AD,H Ia hinh chiéu
clia B1én CD.M la trung diém ciia HC va M ( % ; - 57 [ 100).Tim toa d6 diém C biét C nam trén duwong
thang c6 phrong trinh: x +y+2=0






