DU AN TACH PE HSG TOAN 7

Nguoi lam: Nhon )
Zalo: Nhon - s0 dt zalo: 0704572257
Email: thiennhon2310@gmail.com

CP13: PHAN HINH HQC
Dang 1. Tinh sé do goc, chirng minh géc bang nhau
Céu 1. (HSG 7 truwong Tran Hung Pao 2017- 2018) Cho tam giac nhon ABC 5 AB> AC pa
duong cao BD | CE va AF ¢t nhau tai /. Liy diém M trén canh 4B sao cho AM =AC.Goi N 13

hinh chiéu cia M trén AC ; K 1a giao diém caa MN va CE'_ Chang minh hai goc KAH va MCB
bang nhau.

Loi giai
A

B

AAMC MN CE K
c6 2 duong cao va cat nhau tai

Nén K 14 tryc tim cua AAMC
Suy ra 4K 1a duong cao thir 3
hay AK L MC = Kan =rcs
Cau 2. (HSG 7 Thi xi SAm Son, 2017 - 2018) Cho tam giac 4B8C 1a tam giac déu. Liy diém M nim
trong tam gidgc 4BC sao cho MA =1; MB =2, MC =‘/§, Tinh d6 dai canh 4B va s6 do goc AMB
Loi giai
A

D
B- s C

V& tam giac déu AMN ya ke BD L AM
AAMC =AANB (c.gc)
= MN =1; BN =3:BM =2

Vay AMB =120°
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W¥BD =30° = MB =2MD

vay AP =%BD =3

Tur @6 tinh dugc: 4B =\7 }
Cau 2. (HSG 7 Huyén Vi Thanh, 2017 - 2018) Cho tam giac ABC ¢ géc 4 nhé hon 90" Véra

ngoai tam giac 48 C cac tam giac vuong can tai 4 1a AABM v3 AACN Chtng minh ring:
AAMC =AABN

Loi giai
N
M
A
B C
AAMC  AABN  AM =AB AAMB
Xeét va co: ( vudng can)
AC =AN AACN
( vudng can)

= Mac =Rac(=90° +B4c) 2 5 v —AABN (c.gc)

ABC 4 H=20 ‘
Cau 3. (HSG 7 Huyén ....., 2017 - 2018) Cho tam giac cantai coO , V€ tam giac deu
DBC D ABC YBD = AC M AD

( nam trong tam giac ). Tia phan giac cua cat tai . Chung minh tia la

Bac
phén giac cua

Loi giai
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B
AADE =AADC (cexc)
Chirng minh
20°
Bag =" =107
= Pup =Pac 2
,do do
AD Bac

Vay tia la phan giac cua

Céu 4. (HSG 7 huyén Thai Thuy 2017- 2018) Cho tam gide 4BC 6 B <90° va B =28 k¢ duomg
cao AH. Trén tia déi cua tia BA iy diém E sao cho BE =BH. Puong thing HE cit AC tai D.

Ching minh Ben =Hcs

A
By
E
_ BEH B & =F 1
Tam giac cantai  nén

28 =Upc=E+H# =2k

ma
Nen BEH =HcB
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Cau 5. (HSG 7 huyén Viét Yén 2017- 2018) Cho tam giac ABC can tai 4
gidc BD (De 4C)

Loi giai
A

E D

N

Tur D ke DE//BC 60 BC 1ay diém F sao cho BD =BF ()
Chirng minh dugc DE =BE' (tam giac BED can)

Do tam giac AED cannén 4D =4E = BE =CD = DE =CD
Tam gidc BDF can co BBF =20° 1an BFD =80° = Brc =100°
= brc =Bap =100°

Vay ADFC ¢ ¥DC =40°

Chimg minh duge *4PF =AFCD(g.c.g)
= ap=cr @

Tu ® va ) suy ra 8D+ AD =BC

Dung tam giac déu AMN sao cho NvaCygs cung mot phia so véi 48
Xét ABAC vy ANCA ¢

AC chung

BC =AN(=4M)

Uep =Bav =407

Nén ABAC =ANCA

= AC =CN =AB

Wvc :'— v =30°
Vay MC 13 trung truc cta AN nen 2

(B =& =40°)

. K¢é phan
. Trén tia 4B 14y diém M sao cho AM =BC Tinh Huc

Cau 6. (HSG 7 huyén Thach Thanh 2017-2018) Cho tam giac ABC vudng tai 4. V& vé phia ngoai
tam giac 4BC cac tam giac déu ABD va ACE  Goi I 1a giao diém cua BE va CD | Chung minh

rang Erc =60 va 14 1a tia phan giac cua Bie .
Loi giai
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(Bac =4 +90° =60° +90° =150°

BAE =T, +90° =60° +90° =150" -, Byc =Bar
Ta co:
Xét ADAC vy ABAE ¢6
DA =BA (gt)
AC =4E (gt
= ADAC =ABAE (c.gc)
= BE=CD (hai canh tuong Urng)

4 +0 +Bac+t =300°
Taco:

= H +60° +90° +60° =360°

= U =150° =Bac
Xét ADAE vy ABAE ¢4
DA =BA (gt)
4 =Bac
AE chung
= ADAE =ABAE (c.g.c)
= DE =BE

Vay ABDE can tai E

Ta co: ADAC =ABAE (cmt)

= P =6, (hai goc tuong tmg)

Lai co: ﬁl +'HZZ +ICE =180 (tong 3 goc trong
o B +(Uec- B)+(B +8)=180°

o B +60°- B +8 +60° =180°

o B +120° =180° (B =8)

o B =60°

(cmt)

AICE)
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Vi ADAE =ABAE (cmt) ~ B =k, (hai goc twong ng)

= EA 3 tia phan giac clia BEr ®
{ADAC =ABAE
Vi

ADAE =ABAE = ADAC =ADAE = b, =P, (hai goc twong (mg)

= DA |3 tia phan giac ctia Epc )

Tu W va ) = 41 giao diém cua 2 tia phan giac trong ADIE
= 1413 duong phan gic thir 3 trong ADIE

Vay /4 1a tia phan giac cua Bie

ABC M 7 BC ,
Cau 7. (HSG 7 Huyén ...., 2017 - 2018) Cho tam giac , la trung diém cua . Trén tia doi
MA E ME =MA. 7 AC K q EB
cua tia lay diém  sao cho Goi I 1a mot diém trén , lamot diém trén sao
ar=gx g EHLBCWHEBC)  Hpp=so BhEp =25 Hem  BME
cho T ké Biét ; . Tinh va
Loi giai
A
I
C
B H
K
E
AAMC  AEMB
Xeét va co:
AM =EM
(gt)
Yuc =EmB
(doi dinh)
BM =MC
(gt)
AAMC =AEMB (c.gc)
Nén
= AC =EB
AAMC =AEMB = Mac =WEB  AC.EB
Vi , 2 goc & vi tri so le trong dugc tao bdi duong thang cat
AE

duong thing )
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- AC//BE

AAMI  AEMK  AM =EM
Xeét va co: (gt)
Wear =MeEx (Arvrc =AEMB)

Al =EK
(gt)
= AAMI =AEMK (c.g.c)

= Wur =Buk

Ymr+ e =180°
Ma (K& bi)

= Buk + BuE =180°

I.M,K
Vay ba diém thang hang.

BHE (Fr =o0') HBE =50" = HEB =40°
Trong tam gidc vuong co

= Hesm =WEB- MEB =40° - 25° =15

BMmE M AHEM  BMmE =Hesm + MHE =15 +90° =105°

la gbc ngoai tai dinh cua nén
(dinh 1y gbc ngoai cua tam giac)
Dang 2. Chirng minh doan thing bing nhau

. (Bac<o0°)

Cau 1. (HSG 7 Huyén Huong Son, 2017 - 2018) Cho tam giac 48C duong cao AH
Goi £-F 1an Iuot 1a diém dbi ximg cua H qua 4B | AC guong thing EF cat 4B | AC 13n luot tai
M va N.Ching minh ring AE =AF

Loi gidi
F
A
N
M
E
B I ¢
Vi 4B 14 trung truc cua EH nén ta co: AE =4AH W

Vi 4C 13 trung truc ctia HF nén ta co: 4H =AF )

T W ya @ gy 4E =47
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Cau 2. (HSG 7 truomg Ly Thuong Kiét 2017 - 2018) Cho A4BC ¢4 3 goc nhon, 4B <AC <BC

Céc tia phan giac cua goc 4 va goc € cht nhau tai O. Goi £ 14 hinh chiéu cua O trén BC; H 13

hinh chiéu cua O trén 4C- Ly didm ! trén doan £C sao cho F1 =4H.Goi K 1a giao diém cua FH
y Al

va Al

AFCH
a) Chirng minh can

AK =KI
b) Chung minh

Loi gidi
A
H
E
B F 1 ¢

Ta c6 EHO =EFO =90° (i OH L AC | OF L BC)
Xét ACHO vudng va ACFO vuong co:

oc chung

Hco =Bco (0C 13 phan gise ©)

Vay ACHO =ACFO (canh huyén — goc nhon)

= CH =CF (hai canh twong Gng).

vay AFCH cap taj C.

1 1G/4c (GEFH)
Qua V&

Ta c6 MCH can tai C (cmt) = Exr =ErH )

Ma BHF =FGI (g vi, 16140y @)

10 D vy O = Brrr =Far hay G =FGF

Vay AIFG can tai |

= FIl =GI

Mit khac: FI =AH nén 9! =AH(=FI)

Ta lai c6: FOK =HHK , Hak =8IK (5 e trong, 16//4C)

Xét AHK vy AIGK ¢

H}ﬁ’ ZQHF( (cmt)

GI =AH (cmt)

Hak =81k (emt)

= AAHK =AIGK(gcg)

= AK =KI (dpcm)

Céu 3. (HSG 7 Thi xi Sim Som 2017 - 2018) Cho tam gidgc 4BC ¢ goc B va € nhon. Dyng ra

ngoai tam giac 48 C cac tam giac vudng can tai cac dinh B va C ve AH DIy EK cling vudng

g6c véi duong thing BC (21K €BC) yieno vninh: ABDI =AMBH vy DI + EK =BC
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Loi giai

I B H
ABDI ;  B+¥BD =90
vuong tai  ¢co
Ma HBH +BD =90° Nop BB =UBH
Tuong ty ACH =€EK
Chiing minh ABDI =AABH ; ACKE =AAHC (ch- gn)
Tur d6 suy ra: DI +EK =BH + HC =BC

Cau 4. (HSG 7 Huyén Vi Thanh, 2017 - 2018) Cho tam gidc 4BC co goc 4 nhé hon 90" . Véra
ngoai tam giac 4BC cac tam gidc vudng can tai 4 1a AABM vy AACN ke AH L BC (HEBC)

Chimg minh 4H di qua trung diém cia MN
Loi giai

AAMC  AABN  AM =AB AAMB
Xét va co: ( vudng can)
AC =AN AACN
( vudng can)

= Mc =Rac(=90"+B4c) L pppc =AABN (c.g<)

1 BN, AC g BN,MC
Goi la giao diém cia . 1a giao diém cua

AKIC AAIN  UNI =RCI AAMC =MA4BN)
Xeét va co: (

Uiv =Ric
(d6i dinh)
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= o =Wur =90 MC L BN
, do do:
ME | AH NF 1 AH D ) MN  AH
Ké tai E, tai F. Goi  la giao di€m cua va

Bar + W4 =o0° (Meap =o0")

Ta co:
Wae+ Hue =900 YuEe =Ban
Lai co: nén
AMAE  AABH E H
Xét va vuong tai va  taco:

YuE =B4H
MA =AB

= AMAE =AABH (ch- gn)

= ME =AH

AAFN =ACHA = FN =4AH
Ching minh tuong tu ta cod
AMED E ANFD F
Xét vuong tai  va vuong tai  ¢o:

ME =NF(=AH)

Bup =Fnp Wpr  Pon  WmEe =BFow)
(cung phu voi va ma
= AMED =ANFD

= BD =ND

AH i MN
Vay di qua trung diém cua

Cau 5. (HSG 7 Huyén B6 Trach, 2017 - 2018) Cho A4BC ¢4 B+€ =60 phan giac 4D Trén 4D
ly didm O trén tia d6i cua tia 4C 14y diém M sao cho Uam =180 . Trén tia d6i cua tia 4B lay

diém N sao cho Hen =Heo . Chimg minh ring
AM =AN

a)
AMON .

b) la tam giac déu.

Loi giai
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M N

A
D

A

y

AABC B+E =60° Y =120°
a) co nén

g

H =M =60" . U =} =180"-54=00°
. alaico -
| AABM =AABD(g.c.g)= AM =A0(1)

0 =%, =4 =k (=60) " | AACN =A4CO(gcg) = AN =40(2)

Do 4D 1a tia phan gidc nén

Suy ra
Tur (1) va (2) suy ra AM =AN
AAOM =AON(c.gc)= oM =oN (3)

b)
AAOM =AAMN(c.g.c)= om =nm (4)
Tur () va (4) suy ra OM =ON =NM = AMON 13 tam gi4c déu.
ABC M 7
Cau 6. (HSG 7 Huyén ...., 2017 - 2018) Cho tam giac , la trung diém cua
MA  E ME =MA. ~ AC =EB
cua tia lay diem  sao cho Chtng minh rang:
Loi giai
A
B C
E
AAMC  AEMB
Xét va co:
AM =EM
(gt

Yuc =EmB

(doi dinh)

BC

. Trén tia doi
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.BJ"V! :J'MC
(gt)
AAMC =AEMB(c.gc)
Nén
= AC =EB
ABC 4 H=20 ‘
Cau 7. (HSG 7 Huyén ....., 2017 - 2018) Cho tam giac cantai ¢coO , V€ tam giac déu
DBC D ABC YBp = AC M AM =BC.
(  nam trong tam giac ). Tia phan gidc cua cat tai . Chung minh
Loi giai
A
M
D
¢ | Y
B C
AADE =AADC (cexc)
Ching minh
20°
Bap =—=10°
= Pap =Puc 2
,do do
AUBC 4 Y=oy = HBCc=(180"- 20°):2 =80°
cintai ,ma
ADBC — BBC=60" BD BA.BC
déu nén , tia nam gitra hai tia

= Wpp =80° - 60° =20°

BM UBD
Tia la phan giac cua
= Upm =10°

AABM  ABAD
Xeét va co
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AB
canh chung

Ban =UBp =20°
Usrr =Bas =10°

Viy AABM =ABAD(g.c.g)
= AM =BD

ma BD =BC (gt)

vay AM =BC

Céu 8. (HSG 7 truwong Thue hanh Sai Gon 2017- 2018) Cho tam giac ¢6 ba goc déu nhon. Goi
. H

M,N | \ ., AB,AC
lan luot 14 trung diém cua cac doan thang .
., MN K s
duong thang tai . Chirng minh rang:

AH =CK
a)

BC =2MN
b)

Loi giai

_AH LMN

Ké

ANHA  ANKC
a) Xét va co:
AN =CN
(gt)
Hva=Kne
(dbi dinh)
Yenv =Bxwv (=90°)

ANHA =ANKC
Nén
= AH =CK

NM D ND =NM
b) Trén tia d6i cua tia ldy  sao cho
ANAM  ANCD
Xeét va co:

tai

va

CK

vuong goc voi
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AN =CN

Ynar =By
NM =ND

ANAM =ANCD(c.g.c)
Tur do
- AM =cD  Nam =Ncp
va

AM/CD
Do d@6

Esm Brep evs =¥cp
Ma , ¢ vi tri so le trong nén
AMCB ACMD
Xét va co:
BM =CD

v =¥rcp

MC
chung

AMCB =ACMD (c.g.c)
Nén
= BC =MD

MD =2MN
Ma

BC =2MN
Nén

Céu 9. (HSG 7 truong THCS Hwong Pién — Nam Huwong 2017- 2018) Cho tam gidc ABC, trung

tuyén 4AM.Goi I 14 trung diém ctia doan thing 4AM | BI cét canh 4AC taji D.

AC =34D

a) Chirng minh .

D :l BD

4
b) Chirng minh:
Loi giai
A
D
E
B ]"l *C
E . CD BCD ME

a) Goi  la trung diém trong tam giac nén la duong trung binh

= ME//BD

Trong tam gidc MAE ¢o I 1a trung diém cia canh AM (gt)
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Nén D1a trung diém ciia AE = AD =DE M

Vi E 1a trung diém ciia PC = DE =EC @)

So sanh (l)ve‘l )= 4p =pE =kC

MAE ID
b) Trong tam gidc , 1a dudng trung binh (theo a)

I
= ID ZEME )

Trong ABCD | ME 13 dudng trung binh
1
= ME —EED (2)

1
= [D =—BD
1o Wy @ 4
Cau 10. (HSG 7 huyén Tam Néng, trwong THCS Hién Quan 2017- 2018) Cho tam gidc 4BC
vuong tai 4, tia phan giac HBC o4 AC tai D. Trén canh BC 14y diém E sao cho BE =BA. Chung

minh rang:

D4 =DE
a) .

DA< DC
b) .

Loi gidi
A
D
B E C
a) Chung minh dugc AABE =AEBD(c.gc)
= DA =DE
b) AABE =AEBD (cmt)
= b =k =90°
Trong AEDC ¢ DE < DC pay AD<DC
ABC A BH AC

Cau 11. (HSG 7 huyén Mo Cay 2017-2018) Cho tam giac cantai vudng goc voi

H BC M B C D E F
tai . Trén canh lay diem  batky (khac va ).Goi , , lachan duong vudng goc ha

M  AB AC BH
tr  den , , .

M BC , MD + ME 5
a) Chirng minh khi chay trén canh thi tong c6 gia tri khong doi.
, c4 K CK =EH. BC 9
b) Trén tia doi cua tia lay diém  sao cho Chirng minh di qua trung diém cua
DK.
Loi giai
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A
H
E
D
¢ 0
_ K
ADBM =AFMB (ch- gn)
a) Chirng minh duoc
ADBM =AFMB (ch- gn)

Ta co:
= mp=8r O

AMFH =AHEM
Ching minh
= ME =Fr @)

ORNC) MD+ME =BF + FH =BH
Tu va suy ra
BH . = MD+ME i
khong doi khong doi (dpem)
pDpPL1BC p KQLBC QO | v DK

b) V& tai tai  ,goi lagiao di€m cua va BC.

BD =FM =EH =CK
Ching minh

ABDP =ACKQ (ch- gn) = DP =KO
Ching minh (hai canh tuong rng)

bop =k o
Ching minh

= ADPI =AKQI (c.gc)

ID =IK
Suy ra (dfcm).
Céu 12. (HSG 7 huyén Thai Thuy 2017- 2018) Cho tam giac 4BC ¢ B <90" vz B =2€. k¢
duong cao 4H. Trén tia dbi cua tia B4 13y diém E sao cho BE =BH. pyuong thing HE cit AC tai
D,
DH DC DA

a) So sanh d6 dai cta ba doan thing : , va .
., B \ BB’ AB'C
b) Lay  saocho latrung di€m cua . Tam giac la tam giac gi? Vi sao?
Loi giai
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A
1
D
B | 2
' N *C
H B’
E
_ BEH B & :F{l
a) Tam gidc cantai  nén
286 =Upc =k +H =2k
ma
Nen BEH =HcB
ADHC p pc=pa ®
Ching té duogc cantai  nén
Chtng minh duoc Bar =90°- € , BAH =90° - Flff
Suy ra B-IH :D.lHD = ADAH can tal D nén DA =DH (2)
Tu O va 2) taco DC =DH =DA
AABB’ Opp=Ups =t HBB=H+&
b) can tai A nén ma
Y — —
vay 28 = +E = 0 =8
= ABC cantai B,
|  (B=t=s0)
Cau 13. (HSG 7 huyén Viét Yén 2017- 2018) Cho tam gidc 4BC can tai 4 . Ké phan
giac BD (DEAC). Trén tia 4B 1y diém M sao cho 4M =BC  Ching minh BD+ 4D =BC
Loi giai
A
E D
B F

Tu D ké DEHBC, trén BC 14y diém F sao cho BD =BF )
Chung minh duge DE =BE (tam giac BED cén)
Do tam giéc AED cin nén 4D =AE = BE =CD = DE =CD

Tam gidc BDF cin c6 DBF =20° nan BFD =80° = Brc =100°
= Brc =B4p =100°
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Vay ADFC ¢4 ¥DC =40°
Chtrng minh duoc AADE =AFCD(g.c.g)

= ap=cr @

Tu O va @) suy ra 8D+ AD =5C

Cau 14. (HSG 7 huyén Thach Thanh 2017- 2018) Cho tam gidc 4BC vuéng tai 4. V& vé phia
ngoai tam giac ABC cac tam giac déu ABD va ACE  Goi I 1a giao diém cta BE va CD  Chimg
minh rang

a) BE =CD

b) ABDE |3 tam gi4c can.
Loi giai

|Bac =1 +90° =60° +90° =150°
BAE =01, +90° =60° +90° =150° By —Bur
a) Ta co:
Xét ADAC vy ABAE ¢6
DA =BA (gt)
AC =AE (gt)
= ADAC =ABAE (c.gc)
= BE=CD (hai canh tuong ung)
4+ +Hac+t, =360°
b) Tacé:
= H +60° +90° +60° =360°
= Y =150° =Bac
Xét ADAE vy ABAE ¢4
DA =BA (gt)
4 =Bac
AE chung
= ADAE =ABAE (c.g.c)
= DE =BE

(cmt)
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Vay ABDE can tai E )

Cau 15. (HSG 7 huyén 2017-2018) Cho tam giac ABC ¢ A <90 . V& ra phia ngoai tam giac do hai
doan thing 4D vuéng goc va bang 4B ; AE vudng goc va bang 4C .
DC =BE
a) Chung minh .
N , DE . NA , M N4 =NM
b) Goi  la trung di€m cua . Trén tia doi cua tia lay  sao cho . Ching minh
AB =ME AABC =AEMA

b

Loi giai

a) X6t AADC vy ABAF +ta c6
DA =BC (o)
AE =AC (gt)

Bac =Bae(=00° +Bac)

= ADAC =ABAE (c.gc)
= DC =BF
Xét AAIE vy ATIC ¢

h =k, (46i dinh)
B =B (ADAC =ABAE)
= Far =€

- BT =90°
- DC | BE
AMNE =AAND (c.g.c)
b) Ta co:
= b =MEN ,p e

AD =AB
ma (gt)

= AB =ME )
(dfcm)

vi P =MEN = D4/ ME
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= BAE+ HEM =180° (trong cing phia)

Ma BAC + BAE =180°

= Bac =Hem @

Talaico A€ =4E ®)

Tir (1),(2),3) suy ra ABC =AEMA (dfem).
Dang 3. Chitng minh 3 diém thing hang

Cau 1. (HSG 7 trudomg Ly Thuong Kiét 2017- 2018) Cho ABC ¢4 3 goc nhon, A8 < AC < BC
Céc tia phan gidc cua goc 4 va goc C ¢t nhau tai O. Goi F 1a hinh chiéu cua O trén BC; H 13
hinh chiéu cua O trén 4C. L4y diém ! trén doan FC sao cho F1 =4H.Goi K 1a giao diém cua FH

va AL Chtrng minh 3 diém B,0,K thang hang.
Loi gidi

B* "C

Ta c6 €HO =EF0O =90° (i OH L AC  OF 1 BC)
Xét ACHO vudng va ACFO vuong co:

OC chung

Hco =Fco (0C 13 phan gise &)

Vay ACHO =ACFO (canh huyén — goc nhon)

= CH =CF (haj canh tuong tng).

Vay AFCH ¢an tai C.

;1 1G/4c (GEFH)
Qua V&

Ta c¢6 ACH can tai C (cmt) = Brr =Bru ()
Ma BHF =FGI (ddng vi, 1G//AC) ()

e D va @ = Brrr =Far hay G =KGF

Vay MFG can tai I

= FI =GI

Mit khéc: FI =AH nan G =AH(=FI)

Ta lai co: ok =QHK; Hak =Bix (so le trong, 107/4C)
Xét AHK vy AIGK ¢

HFFI ZQHFL’ (emt)

GI = AH (cmt)
Wik =8Ik (cmt)
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= AAHK =AIGK|(gcg)
= AK =KI (dpem)

OF 1 AB
Ve tai E,

A4BC ¢4 2 tia phan gidec 40 va CO cjt nhau tai O
%

Nén BO 1a tia phén giac tht ba cua H4pc *)

AAOB =AIOB (8¢.8) pan AB =BI

Chémg minh dugc: A4BK =AIBK (c.c.)

= Upk =K

R ® %
Tir d6 suy ra BK 14 tia phan giac cta Brle ()
% kook
Tu ) va ) suy ra tia BK’BOtrung nhau
Hay B.0.K 13 ba diém thang hang.
ABC M i BC )
Cau 2. (HSG 7 Huyén ...., 2017 - 2018) Cho tam giac , la trung diém cua . Trén tia do1
M4 E ME =MA. i AC K i EB
cua tia lay diém  sao cho Goi I 1a mot diém trén , lamot diém trén sao
Al =EK LMK
cho . Chirng minh ba diém thang hang
Loi giai
A
1
C
B H
K
E
AAMC  AEMB
Xeét va co:
AM =EM
(gt)
Yuc =EmB
(doi dinh)
BM =MC
(gt)
AAMC =AEMB (c.gc)
Nén
= AC =EB
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AAMC =AEMB = Muc =WEB . ACEB
Vi , 2 goc & vi tri so le trong dugc tao bdi duong thang cat
AE
duong thang )
= AC//BE

AAMI  AEMK  AM =EM
Xét va co: (gt)
Wear =MeEx (Aarc =AEMB)

Al =EK
(gt)
= AAMI =AEMK (c.g.c)

= Hur =Buk

Hmr+ e =180°
Ma (K& bu)
= Buvk + BvE =180°

I.M,K
Vay ba diém thang hang.
Dang 4. Bt ding thirc trong tam gic
Céu 1. (HSG 7 trrong Tran Hung Dao 2017- 2018) Cho tam giac nhon ABC o5 AB> AC pa
duong cao BD, CE vy AF ¢t nhau tai . Liy diém M trén canh 4B sao cho AM =AC.Goi N 1a
hinh chiéu cua M trén 4AC; K 1a giao diém ciia MN va CE  Ching minh 48 +CE > AC+BD
Loi giai

A

B

AAEC =AANM CE =MN
Ta co (c.g.c) nén
Giasgy AB+CE > AC+BD
Suyra 4B~ AC>BD- CE= AB- AM >BD- MN = BM >BD- MN
vé MI LBD = BM > BI (BM [3 canh huyén) (lu6n dtng)
Vay AB+CE > AC+BD

Dang 5. Chirng minh song song, vudng goc
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Cau 1. (HSG 7 Huyén Vi Thanh, 2017 - 2018) Cho tam giac ABC ¢ goc 4 nhd hon 90" Véra
ngoai tam giac 4BC cac tam gidc vudng can tai 4 1a AABM vya AACN | Ching minh BN L CM
Loi gidi

N

B C

AAMC AABN AM =AB AAMB
Xét va co: ( vudng can)
AC =AN AACN
( vudng can)

= Buac =Nac(=90" +84¢) -, pypc —aasv ()

Ji BN,AC g BN, MC
Goi  la giao diém cua . la giao diém ciia

AKIC  AAIN  HNI =RCI AAMC =A4BN)
Xeét va co: (
dv =Ric

(doi dinh)
= e =Rur =o0° MC 1 BN
, do do:
ABC M i BC )
Cau 2. (HSG 7 Huyén ...., 2017 - 2018) Cho tam giac , la trung diém cua . Trén tia doi
MA E ME =MA. . AC//BE

cua tia lay diéem  sao cho Chtng minh rang

Loi giai
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AAMC  AEMB
X¢ét va co:
AM =EM

(gt)
Yvc =EmB
(déi dinh)
BM =MC
(gt)

AAMC =AEMB (c.g.c)
Nén
= AC=EB

AAMC =AEMB = Mac =WEB - AC.EB
Vi , 2 goc & vi tri so le trong dugc tao bdi duong thang cat
. AE
duong thang )
= AC//BE

Cau 3. (HSG 7 huyén 2017- 2018) Cho tam giac ABC ¢ A <90 . V& ra phia ngoai tam giac do hai
doan thang 4D vuéng goc va bang 4B ; AE vudng goc va bang 4C .
DC L BE
a) Chirng minh .
. DE , NA |, M NA =NM
b) Goi  la trung di€m cua . Trén tia doi cua tia lay  sao cho . Chirng minh
AB =ME AABC =AEMA

b

¢) Chirng minh MA L BC

Loi giai
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a) X6t ADC vy ABAF ta c6
DA =BC (gt)
AE =AC (gt)
Bac =Bae(=00° +Bac)

= ADAC =ABAE (c.g)
= D =RF
Xét AAIE vy ATIC ¢

h =k, (d6i dinh)
B =B (ADAC =ABAE)
= Bar =t

= E17 =90°
= DC | BE

AMNE =AAND (c.g.c)
b) Ta co6:

= B =MEN 4p —nz

>

AD =AB
ma (gt)

= AB =ME )
(dfcm)

vi P =MEN = D4y ME

= BAE + HEM =180° (trong cing phia)
Ma BAC +Bu4E =180°

= Bac =Uey @)

Talai co AC =4E )
T D @)0) o MBC =AEMA (gfem),
MA  BC E EPLMH

c) Kéo dai cat taiH. Tr ha
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Xét AHC vy AEPA ¢o:
€4t =HEP (qung phy véi PAE)
AE =CA (gt)
BaE =Hca (g MBC =AEMA)
= AAHC =AEFPA
= Br4 =UHC
= Ure =90°
vay MA L BC (gfcm).
Dang 6. Hinh khdi trong thue tién
Cau 1. (HSG 7 trwong ..... 2017- 2018)
Loi giai
Dang 7. Bai toan chirng minh tong hop
Céu 1. (HSG 7 truwong Tran Hung Pao 2017- 2018) Cho tam giac nhon ABC o5 AB> AC pa
duong cao BD | CE va AF cjt nhau tai . Liy diém M trén canh 4B sao cho AM =AC.Goi N 13
hinh chiéu cua M trén 4C; K 1a giao diém ctia MN va CE
a) Chimg minh hai goc KAH va MCB bing nhau.
b) Chtrng minh AB+CE > AC+EBD

Loi giai

B
AAMC MN CE K
a) c6 2 dudng cao va cat nhau tai
Nén K 1a triye tdm cia AAMC
Suy ra 4K 1a duong cao thir 3
hay AK L MC = Kan =Nics
AAEC =AANM CE =MN
b) Ta co (c.g.c)nén
Giasgy AB+CE > AC+BD
Suy ra AB- AC>BD- CE = AB- AM >BD- MN = BM >BD- MN
veé MI LBD = BM > BI (BM 3 canh huyén) (lu6n dtng)
Vay AB+CE > AC+BD
Cau 2. (HSG 7 truomg Ly Thuong Kiét 2017- 2018) Cho ABC ¢4 3 goc nhon, 4B < AC < BC
CAc tia phan gidc ciia goc 4 va goc C it nhau tai O. Goi £ 14 hinh chiéu cua O trén BC; H 13
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hinh chiéu cua O trén 4C. Lay diém ! trén doan £ C sao cho F1 =4H.Goi K 1a giao diém cua FH
va 4l.

a) Chimg minh AFCH can,

b) Chitng minh 4K =KT

B,O.K

¢) Chtrng minh 3 diém thang hang.

Loi giai

B F I

a) Ta ¢6 Bro =Bro =90° (vi OH L AC | OF 1 BC)
Xét ACHO vuodng va ACFO vuong co:
OC chung
Hco =Bco (0C 13 phan gige ©)
Vay ACHO =ACFO (canh huyén — goc nhon)
= CH =CF (hai canh twong tng).
Vay AFCH ¢an tai C.

1 1Gi4c (GEFH)
b) Qua v&
Ta c6 AFCH can tai C (cmt) = Bur =Br ()
Ma BHF =FGI (ddng vi, IG/IAC) ()
1o W s @ = Brwr =Far 1,y o =kor
Vay AIFG can tai I
= FI =GI
Mit khac: FI =AH nen 91 =AH(=FI)
Ta lai c6: FGK =HHK , HAK =BIK (50 1¢ trong, 167/4C)
Xét AHK vy AIGK ¢
HEK ZQHK (emt)
GI = AH (cmt)
Wik =8Ik (cmt)
= AHK =AIGK(gcg)
= AK =KI (dpcm)

OF 1 AB
c) Vé tai E

A4BC ¢4 2 tia phan giac A0 vy CO it nhau tai O
(*)

Nén BO 14 tia phan gidc th ba cia ABC
AAOB =AIOB (8¢.8) nan AB =BI
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Ching minh dugc: A45K =AIBK (c.cc)
= Upk =FsK

N sk
Tur d6 suy ra BK 1a tia phan giac ciia Yac %)
% sk
oy &)y 69 BK,BO

Hay B,0.K 13 ba diém thang hang.
Cau 3. (HSG 7 Huyén Vi Thanh, 2017 - 2018) Cho tam giac ABC ¢4 goc 4 nhd hon 90" Véra
ngoai tam giac 4BC cac tam gidc vudng can tai 4 1a AABM vy AACN
a) Chiig minh rang A44MC =AABN
b) Chiing minh BN L CM
c) Ké AH L BC (HEBC) Chtmng minh 4H di qua trung diém cua MN
Loi gidi

suy ra tia trung nhau

AAMC AABN AM =AB AAMB
a) Xét va co: ( vudng can)
AC =AN AACN
( vudng can)

= Mhc =Rac(=90"+B4c) L p 00 =AABN (c.g.c)

I BN,AC g BN, MC
b) Goi la giao diém ctia . la giao diém cia

AKIC ~AAIN  HUNI =KCI AAMC =A4BN)
Xét va co: (
Uv =Ric
(doi dinh)
= Weo =Rur =90° MC 1 BN
, do do:

ME 1 AH NF L AH D i MN  AH

c) Ké tai E, tai F. Goi  la giao di€m cua va

Barr + RaE =90° (Meap =o0°)

Ta co:
WraE + YuE =00 YMmE =B4H

Lai co: nén

Trang 28/36



DU AN TACH PE HSG TOAN 7

AMAE  AABH E H
Xét va vuong tai  va  taco:

YvmE =B4H
MA =AB

= AMAE =AABH (ch- gn)
= ME =AH

AAFN =ACHA = FN =AH
Ching minh tuong tu ta co
AMED E  ANFD o
Xét vudng tai  va vuong tai  ¢o:

ME =NF(=AH)

Bump =FnD Wpe  Pon  WmE =Bow)
(cung phu véi va ma
= AMED =ANFD

= BD =ND
AH 7 MN
Vay di qua trung diém cua
ABC M i BC )
Cau 4. (HSG 7 Huyén ...., 2017 - 2018) Cho tam giac , la trung diém cua . Trén tia doi
MA | E ME =MA. ‘
cua tia lay diém  sao cho Chirng minh rang
AC =EB  AC/IBE
a) va .
7 AC K 7 EB Al =EK 7
b) GoiIla mot dieém trén , lamot diém trén sao cho . Ching minh ba diém
I.M,K
thang hang
g EHLBC(HEBC).  Bpp—so RhEp =25 HEM  BME
coTu ké Bict ; . Tinh va .
Loi giai
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AAMC  AEMB
a) Xét va co:

AM =EM

(gt)
Yvmc =BmB

(déi dinh)

BM =MC

(gt)

AAMC =AEMB(c.g.c)

Nén
= AC =EB

AAMC =AEMB = Miac =WiEB - AC.EB
Vi , 2 goc & vi tri so le trong dugc tao bdi duong thang cat
. AE
duong thang )
= AC//BE
AAMI  AEMK AM =EM
b) Xét va co: (gt)
Near =Mex (Mme =AEMB)

Al =EK
(gt)
= AAMI =AEMK (c.g.c)

= Wur =Buk

Ymr+ e =180°
Ma (K& bi)

= By + Bue =150°

I.M,K
Vay ba diém thang hang.
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BHE (H =50°) HBE =50° = HEB =40°
¢) Trong tam giac vuong co

= HeErm =WEB- MEBR =40° - 25° =15°

BME M AHEM  BME =HEem + BHE =15 +90° =105°
la goc ngoai tai dinh cua nén
(dinh 1y gbc ngoai cia tam giac)
ABC A BH AC

Cau 5. (HSG 7 huyén Mo Cay 2017-2018) Cho tam giac cantai vuong goc voi tai
H BC M B C D E F

. Trén canh lay diem  batky (khac va ).Goi , , lachan duong vudng goc ha tur
M  AB AC BH

dén , , .
ADBM =AFMEB
a) Chiing minh .
M BC , MD + ME )
b) Chirng minh khi chay trén canh thi tong co gia tri khong doi.

, c4 K CK =EH. BC q

b) Trén tia doi cua tia lay diém  sao cho Chirng minh di qua trung di€ém cua
DK.

Loi giai
A

ADBM =AFMB (ch- gn)
a) Chtirng minh duoc

ADBM =AFMB (ch- gn)
b) Ta co:

~ up=gr O

AMFH =AHEM
Ching minh

~ ME = @

O @ MD +ME =BF + FH =BH
Tu va suy ra
BH = MD+ME 7
khong dbi khong doi (dpem)
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pDP1BC p KQLBC QO 7 DK

c) Vé tai tai ,goi lagiao di€m cua va BC.
BD =FM =FEH =CK

Chtrng minh
ABDF =ACKQ (ch- gn) = DP =KO

Ching minh (hai canh tuong ung)
bop =0

Ching minh

= ADPI =AKQOI (c.g.c)
1D =IK
Suy ra (dfcm).

Cau 6. (HSG 7 huyén Thai Thuy 2017-2018) Cho tam giac 4BC ¢6 B<90" 3 B=2€ k¢ duong
cao AH. Trén tia di cua tia B4 13y diém E sao cho BE =BH. pyong thing HE cit AC tai D.

Ben =Hes
a) Chirng minh .
' . DH DC D4
b) So sanh dd dai ctia ba doan thang , va .
. B H y BB’  ABC '
b) Lay saocho  latrung diém cua . Tam giac la tam giac gi? Vi sao?
Loi giai
A
1
D
B I 2\ - C
H B’
E
_ BEH B E=H 1
a) Tam giac cantai  nén
26 =Upc =E+H# =2k
ma
Nen BEH =HcB
ADHC p  pc=pu ©
b) Chung t6 dugc cintai  nén

Chimg minh duge PAH =90"- & Bar =90° - B,

Suy ra B‘IH :DIHD = ADAH can tal D nén DA =DH (2)
o W va @ (a6 DC =DH =D

AABB’ Up'p=Upp =2b UsB=H+€
c) can tai A nén ma

vay 28 =0 +E = 1 =8

= AABC cantai B,
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(8 =€ =40)

Cau 7. (HSG 7 huyén Viét Yén 2017- 2018) Cho tam giac ABC can tai 4 . Ké phan

giac BD (DEAC). Trén tia 4B 14y diém M sao cho AM =BC

a) Chimg minh 8D+ 4D =BC
b) Tinh AMC
Loi gidi
A

E D

N

a) Tur D keé DE//BC gy BC lay diém £ sao cho BD =BF ®
Chirng minh dugc DE =BE' (tam giac BED can)

Do tam gidc AED cannén 4D =AE = BE =CD = DE =CD
Tam giac BDF can co Bar =20° nén BFD =80° = Brc =100°
= Brc =Bap =100°

Vay ADFC o FDC =40°

Ching minh duogc AADE =AFCD(g.c.g)

= ap=cr @
Tur O va ) suy ra 8D+ AD =BC
b) Dung tam giac déu AMN sao cho NyvaCyg cung mot phia so véi 48
Xét ABAC vy ANCA ¢q
AC chung
BC =AN(=4M)
Uep =Ban =40°
Nép ABAC =ANCA
= AC =CN =AB

QMC :'— Haw =30°
Vay MC 13 trung truc cua AN p 2
Cau 8. (HSG 7 huyén Thach Thanh 2017- 2018) Cho tam giac 4BC vuéng tai 4. V& vé phia ngoai
tam gidc ABC c4c tam giac déu ABD vy ACE Goi I 1a giao diém cua BE va CD . Ching minh
rang
a) BE =CD
b) ABDE |3 tam gi4c céan.
¢) BIC =60 v4 14 13 tia phan giac cla Bie .

Loi giai
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(Bac =4 +90° =60° +90° =150°
BaAE =1, +90° =60° +90° =150° _, Byc =Bar
a) Ta co:
Xét ADAC vy ABAE ¢6
DA =BA (gt)
AC =4E (gt
= ADAC =ABAE (c.gc)
= BE=CD (hai canh tuong Urng)
4 +0 +Bac+t =300°
b) Tacé:
= H +60° +90° +60° =360°
= U =150° =Bac
Xét ADAE vy ABAE ¢4
DA =BA (gt)
4 =Bac
AE chung
= ADAE =ABAE (c.g.c)
= DE =BE

Vay ABDE cantai £

c) Ta co: ADAC =ABAE (cmt)

= P =€, (hai goc tuong tmg)

Lai co: 1B1 +’H‘72 +ICE =180 (tong 3 goc trong
o B +(Uec- B)+(B +8)=180°

o B +60°- B +8 +60° =180°

o B +120° =180° (B =8)

o B =60°

(cmt)

AICE)
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Vi ADAE =ABAE (cmt) ~ B =k, (hai goc twong ng)

= EA 3 tia phan giac cla BEr ®

{ADAC =ABAE
Vi

ADAE =ABAE = ADAC =ADAE = b, =P, (hai goc twong (mg)

= DA |3 tia phan giac ctia Epc )

Tu W va ) = 41 giao diém cua 2 tia phan giac trong ADIE
= 1413 duong phan gic thir 3 trong ADIE
Vay /4 1a tia phan giac cua Bie
Cau 9. (HSG 7 huyén 2017- 2018) Cho tam giac ABC ¢ A <90 . V& ra phia ngoai tam giac do hai
doan thing 4D vuéng goc va bang 4B ; AE vudng goc va bang 4C .
DC L BE

a) Chirng minh .

N , DE , NA |, M NA =NM
b) Goi  la trung di€m cua . Trén tia doi cua tia lay  sao cho . Ching minh
AB =ME AABC =AEMA

¢) Chuing minh MA 1 BC

a) X6t ADC vy ABAF ta c6
DA =BC (gt)
AE =AC (gt)
Bac =Bae(=00" +Bac)

= ADAC =ABAE (c.g)
= DC =BF
Xét AAIE vy ATIC ¢4:

h=h (d6i dinh)
B =B (ADAC =ABAE)
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=

= E17 =907
= DC 1 BE
AMNE =AAND (c.g.c)
b) Ta co6:
= B =MEN 4p —nz

>

AD =AB
ma (at)

= AB =ME )
(dfcm)

vi P =MEN = D4/ ME

= BAE+ HEM =180° (trong cing phia)
Ma BAC +Bu4E =180°

= Bac =Hem @

Talaico AC =4E ®)

Tu (1.2).) suy ra AABC =AEMA (dfem).

M4 , BC E EP | MH
c) Kéo dai cat taiH. Tr ha

Xét AHC vy AEPA ¢o:

AE =CA (gt)

BaE =Hca (g MBC =AEMA)
= AAHC =AEFPA

= Bp4 =UHc

= e =90

Vay MA L BC (dfcm).

Tai liéu dugc chia sé bdi Website VnTeach.Com

https://www.vnteach.com
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