DU AN TACH PE HSG TOAN 7

MAU TRINH BAY

Nguoi lam:

Zalo:
Email:

Hao Hao - sd dt zalo: 0933629788

CP13: HINH HQC

Dang 1. Tinh sé do goc, chirng minh géc bang nhau.

A. Tric nghiém (néu cé)

Cau l.

Cau 2.

(HSG 7 huyén Hoai Nhon, tinh, trweong Pao Duy Tiwr nam 2018 - 2019) D174

Cho goc gOy =30 4iém 4 nim tren - Qua 4 vétia Am. B¢ Am song song voi OX
thi s6 do cua goc Bm la:

A0 B. 130 C. 50° 4 130 p. 80

Loi giai
y
m' A m
50°
(0]
o

bé Am song song voi OX thi tia re c6 hai vi tri 1a tia % 4 va tia Lo nhu trén hinh vé.

Am /1 O _1R0° - 50° =130°
Trudng hop 1: Vi m rnéHBAm_lsrz} 50° =130

Am' /] O: Do —50°
Truong hop 2: Vi~ " 7" nén B4m' =Hox =50

Vay chon C
(HSG 7 huyén Hoai Nhon, tinh, trudng Dao Duy Tir nam 2018 - 2019) D174
Cho tam giac ABC can tai A, A4=20". Trén canh 4B lay diém D sao cho AD =BC. S do
., BDC .
cua goc la:
L B. 70 C. 30 D. 80
Loi gidi
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&
H
E
A " B
D

Ké duong cao AH cua tam giac ABC. Lay diém E thude AH sao cho BBC =60

Khi d6 tam giac ECB 13 tam giac déu.

= BEH =30°

Mt khic, AMDC =ACEA (o = Upc =HEc

= Bpc =HEc =30°
B. Ty luan
Caul. (HSG 7 huyén Yén My, tinh, trwong Lé Hong Phong 2018 - 2019) 168

Cho tam giac can ABC, 4B =4C. Trén tia d6i cua cac tia B C, cB lay theo thtr ty hai
diém D va E sao cho BD =CE.

ADE
a) Ching minh tam giac la tam gidc can.

M 7 BC. AM BuE
b) Goi la trung di€ém cua Chirng minh la tia phan giac cla

Loi giai

A

D 'B M C E

A4BC Hac =Hcp = Usp =HcE
a) can nén
Xét AABD vy AACE ¢4,
AB =AC (gt)
48D =HCE (¢mp)
DB =CE (gt)

AAMD  AAME
b) Xet va co:
MD =ME (DB =CE,MB =MCY);
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Cau 3.

AM chung;
AD = AE(cmt)
= M.‘HD :M.'WE (C.C.C)

= Wrap =Wk

Vay 4M 1a tia phan giac cua P4

(HSG 7 huyén Luc Nam nam 2018 - 2019) 177

Cho tam giac 4BC ¢o B =45 & =120, Trén tia d6i cua tia CB lay diém D sao cho
CD =2CB. Tiph 4DB

Loi giai
A
B y
C D
cD
. ., CH=——= CH =BC
Ke DH L AC ; Hcp =60° = EpH =30° ¢ 2

Tam gidc BCH can tai = EBH =30" = HBH =I5°

Ma Bam =15° nén tam giac AHB can tai H

Do d6 AAHD yuong can tai 1. Vay App =45° +30° =75°

(HSG 7 huyén, tinh, truong ............... 2022 -2023) Chuabiét 180

Cho tam giac ABC.M 1a trung diém BC . Trén tia ddi cua tia MA 14y diém E sao cho

ME =MA. Chimg minh rang:
AC =EB., AC// BE

a)
I q AC.K 7 EB Al =EK.
b) Goi la mot dieém trén la mét diém trén sao cho Chtrng minh
I.M,K
rang thang hang
p EH LBC(HEBC) WBE =50°, BYEB =25°. Hey BuE
c) Tu ké . Biét Tinh va .
Loi giai
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Cau 4.

K
E
AAMC  AEMB  AM =EM(gt): Unc =BmB BM =MC(gt)
a) Xét va co: (doi dinh);
AAMC =AEMB(c.gc) — AC =EB
Do d6
AAMC =AEMB = Mac =hEB
b) Vi , ma 2 gbc nay O vi tri so le trong
Suy ra AC/I BE

et AAMI vy AEMK o5 AM =EM(gt); 1Al =MEK (AAMC =AEMB)

Nén Unr =Buvk ma Humr + Bue =180° (ké bu)
= BuK + e =180° = 1M, K 200 hang
asHE (B =90°) P
c) Trong co
= HBE =90° - HEB =90° - 50° =40°
= HEM =WEB- MrEB =40° - 25° =15°
BME 1 goc ngoai tai dinh M cua AHEM
Nén BvE =HEM + MiE =15° +90° =105° (dinh 1y gdéc ngoai clia tam giac)
(HSG 7 huyén Son Tra nam hoc 2018-2019) 176
Cho A4BC ¢4 ba goc nhon (48 <4C) V& vé phia ngoai ABC cac tam giac déu ABD va
ACE  Goi I 1a giao diém cia €D va BE | K 1a giao ciia AB va CD
a) Chimg minh rang; AA4DC =AABE

b) Chiing minh rang : BiB =60°
¢) Goi M va N lan luot 1a trung diém cua CD va BE . Ching minh ring AMN ¢y,
d) Chimg minh rang /4 1a phan giac cta goc DIE .

Loi giai
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Cau 5.

AD =AB,PAC =BAE  4p —4C AADC =AABE (c.gc)
a) Taco: va suy ra

AADC =AABE = Upe=Upc Brr=Hkp
b) Tu (cau a) ma (doi dinh)

Khi d6 xét ABIK va ADAK syy ra Bk =Bak =60’ (dpcm)

AADC =AABE = CM =EN Your =HEn
c) Tu (ciu a) va

= AACM =MEN(c.gc)= AM =AN . Binv =Ban
Wan =B4E =60°. po g6 AAMN g3y

o IJ =IB= ABJ _ = BJ =B
d) Trén tia ID lay di€m J sao cho déu va

Y81 =BBA=60" gy 1y ¥BA=YBD yéthep BA=BD

= AMBA=MBC (o o) = UiB=BJp =120" 3 BID =60° = bL1 =60°

Tir d6 suy ra 14 1a phan giac cua goc DIE

(HSG 7 huyén Thwong Tin nadm hoc 2018 - 2019) 167

Cho tam giac ABC A8 =AC, Y =100"
BD g BC 4

AIK g3,

Tia phan giac cua B cit AC tai D

DB ly K

, qua A ké

DK =DA.

dudng vudng goc véi I’ Trén tia d6i cua tia sao cho

Chtrng minh rang: tam giac

Loi giai

xeot ABAI o BD ABAI

vura 1a phéan giac vira 1a duong cao nén can tai dinh B

= K4 =KI|(l
= BD trung tryc cua Al M

Tir gia thiét ABCcan dinh 4, co A4 =100°
= Hpc =Hecp =40

ABAI cin dinh B ma HABI =40°
Trang 5/32



DU AN TACH PE HSG TOAN 7

= Bar =B =70°
Tu d6 suy ra P1c =30° (2) va b =110°

Xét ABAD ¢

Bap =100°. YD =20°

= Upg=e0°
Lai c6 ADAK can dinh D

= Puk =Bk4

= Upp =2B4K (tinh chat goc ngoai)
= Pak =30° (3)

Tu (2) va (3) suy ra: ik =600 4)
Tu (1) va (4) suy ra AIK géu.

Dang 2. Ching minh doan thing bing nhau.

A. Tric nghiém (néu c6)

Cau l.

(HSG 7 huyén Hoai Nhon, tinh, truong Pao Duy Twr nam 2018 - 2019) b174

Cho tam gidc 4BC vudng tai B, 4B =6, % =30". Phan giac goc € cit 4B tai D . Khi d6
d6 dai doan thang BD va AD lan luot la:

A. 2;4 B. 3;3 C. 4;2 D. ;5

Loi giai

Bep :Hg =30°.

Vi CD la phan giac cua goc ¢ nén =

BDC =60°.

Suy ra

Trén doan thang bC lay diém E sa0 cho PB =PE g d6 tam giac DBE |3 tam giac
déu.

Do dé Bec =30°.

EBC E

cantai .
= EBR=EC =ED
ADC

Suy ra

D

Ma tam giac cantai .

= AD=DC
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5]

AD =—AB =
3

L | b

— — —
Ta ¢ AD =DC _“ngé AD+ DB =AB nén :

= BD =AB- AD =0- 4 =2

Vay chon dap an A.

B. Tu luan

Cau l.

Cau 2.

(HSG 7 huyén Chuwong My nam hoc 2018 - 2019) 166

L E=2B,
Cho tam giac 4BC vuong tai 2 ké AH vuong goc voi BC tai H. Trén tia HC
lay diém D sao cho HD =HB  Tir C ké duong thing CE vudng goc voi duong thing
AD.
a) Tam giac 4BD 13 tam giac gi? Vi sao?
b) Chting minh rang AD =CD; DE =DH

Loi giai

B- -
H D\Q/

E

a) Ta co: A4BC vuong tai 4, suy ra B+ =90°

|
M ¢ —5% won B3 R =00
Chimg minh AAHB =A4HD (¢ gc) = AB =A4D ngn A4BD can tai 4,
Ma B =60" = A4BD 1a tam giac déu.

b) Chiing minh A4HD =ACED (canh huyén — goc nhon)
Suy ra DH =DE

(HSG 7 huyén Thwong Tin ndm hoc 2018 — 2019) 167

AB =AC, Y =100°. ... . . .
ABC co A =100", Tia phan giac cua B cat AC tai D, qua Ay
BD : BC .|

cat o

Cho tam giac é
duong vudng goc voi
a) Chung minh rang: BD 1a trung truc caa A/
b) Trén tia dbi cua tia DB 14y K sao cho PK =DA. Ching minh ring: tam giac 4K déu
¢) Chting minh : BK =BC

Loi giai
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a) Xét ABAI ¢¢ BD vira la phan giac vira 1a duong cao nén ABAI can tai dinh B
= BD 13 trung truc caa Al

= KA =KI(l)

(% =100°)

b) Tu chiing minh trén

Tu gia thiét A4BCcan dinh 4
= Upc =Ucp =40
ABAI can dinh B ma ABI =40°

= BAr =B =70°
Tu d6 suy ra e =30° (2) va Uc =110°

Xét ABAD ¢4

Bap =100° . UBD =20°

= Wpp =060’
Lai c6 ADAK can dinh D

= Bak =Bk4
= Upp =2B4x (tinh chat gdc ngoai)

= Bak =30° (3)

Tir (2) va (3) suy ra: HK =60° (4)
T (1) va (4) suy ra AAIK géu.
c) Ta co: AAC =ARAC (¢ g.c)
= Hrc =lic =110" 13 HKT =60° (o)
= IkC=50" py Prr =Bra =30°
= Bxc =s80°
<&t ABKC ¢ BKC =807 KBC =207
= RCB=80" = ABKC ¢an tai dinh B = BK =BC.
Cau3. (HSG 7 huyén Yén My, tinh, trwong Lé Hong Phong 2018 - 2019) 168

Cho tam giac can ABC, 4B=4C. Trén tia di cua céc tia B ¢, cB lay theo thtr ty hai
diém D va E sao cho BD =CE.
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ADE
a) Ching minh tam gidc la tam giac can.
M 7 BC. AM PaE
b) Goi la trung diém cua Churng minh la tia phan giac cua
B Cc BH.,CK AD, AE BH =CK.
c) Tu va ve theo thur ty vudng goc véi . Chiing minh

Loi giai

A

AABC Yec =Her = Usp =HcE
a) can nén
Xét AABD vy AACE 4.
AB =AC (gt)

48D =HCE (¢my)

DB =CE (gt)

= MBD =AACE (¢ g ¢) = AD =AE = AADE cap tai 4
AAMD  AAME

b) Xét va co:

MD =ME (DB =CE,MB =MC);

AM chung;

AD = AE(cmt)

= AAMD =AAME (¢ c.c)
= Wb =Nue
Vay AM 1 tia phan gidc cua PAE

AADE 4 4pE =UED
c) Vi cantai  (cm cau a) nén

Xét ABHD vy ACKE ¢4:
BpH =BEK (4o YDE =HED)
DB =CE(gt)
= ABHD =ACKE (ch-gn)
= BH =CK
Caud4. (HSG 7 trwong Cu Chinh Lan nam hoc 2018 - 2019) 170
Cho tam giac 4BC vudng can tai 4 c6 trung tuyén 4M. E 13 diém thudc canh BC . Ké
BH.CH \\png goc véi AE (H-K thuge AE)

BH = 4K
a) Chimng minh
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- MHK
b) Cho biét la tam gidc gi ? Visao ?

Loi giai

A

AABH  ACAK
a) Xét va co:
Urip =BK4 =90°": 4p =4C (do AMBC can taj 4), YpH =B4E (ctng phu véi Bam)
= AABH =ACAK (ch-gn) = BH =4K

MA =MB =MC , , ‘
b) Taco: (tinh chat duong trung tuyén rng véi canh huyeén)

AABC can tai A = AM vira 13 trung tuyén vira 1a duong cao

= AM L BC = AAMB 3y AAMC yyong can tai M = Bam =Hewm =45°
Ta co: ABH =ACAK (cau a)

= Barm =Hck (hai goc tuong tng)

Ma:

Barr =Bav +Warr | Bar =45+ Man |

Uek =Hom +.QJCKJ Uck =45° +.E|!CKJ = Mg =Mex

Xét AAMH vy ACMK ¢

Wi =By (cung phu v6i Hve )

MA =MC (rmp), WAH =MCK (o)

= AAMH =ACMK (g ¢ o)

= MH =MK = AMHK cjptaj M.

Ta cb Unier + Hue =90"; Wy =By
= Buk + Hyve =Huk =90°

= AHMK vyong can tai M-

(HSG 7 trwong THCS NHON TRi nim hoc 2018 - 2019) 171

Cho tam giac 4BC ¢6 ba goc nhon, A8 < AC < BC. C4c tia phan gidc cia goc 4 va goc €

cit nhau tai O. Goi £ 14 hinh chiéu cua O trén BC; H 1 hinh chiéu cua O trén 4C . Léy
diém ! trén doan £C sao cho I =AH. Goi K 1a giao diém cua F'H va Al . Ching minh
tam giac F'CH canva AK =KI

Loi giai
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Cau 6.

Chimg minh ACHO =ACFO (ch-gn)
Suyra CH =CF = AFCH cap tgi C.

L IG/! Ac(Ge FH)
Veé

, ching minh AFIG can tai [
AH =16 Yok =HHK
Suy ra va
AAHK =AIGK
Chung minh (g.c.g)
AK =KI
Suy ra

(HSG 7 huyén Rach Gi4 nim hoc 2018 - 2019) 172

Cho tam giac ABC, trung tuyén 4M. Trén nira mat phang chira dinh € bo 1a dudng thang
AB dyng doan AE vuéng goc voi AB va AE =A4B. Trgn nira mit phiang chira dinh B bo
1a duong thing 4C dung doan AF vudng goc voi A€ va AF =AC. Ching minh rang:

a)FB =EC
b)EF =2AM

Loi giai

AABF =MEC = FB =EC
a) Taco

) MA K AK =2A4M.
b) Trén tia doi cua tia lay  sao cho

Ta co: ABM =AKCM = CK /I AB
= Hek + Bap =B4aF + B4 =180°

= Hex =Bar

AEAF 3 AKCA oo AE =AB =CK:
AF =4C (gp)
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Cau 8.

Cau 9.

Hex =FaF
= AFAF =AKCA
= EF =AK =2AM

(HSG 7 treomg Pap Ciu nim hoc 2018 - 2019) 175
Cho tam giac ABC can tai dinh 4, trén canh BC lan luot léy hai diém M va N sao cho
BM =MN =NC. Goi H 1a trung diém ciia BC- Chimng minh 4M =AN y3 AH L BC

Loi giai
A
B M H N c
AABM =AACN = AM =AN
Chting minh (c.g.c)

Chiing minh AABH =AMCH () = AHB =HHC =90° = 4H 1 BC

(HSG 7 huyén Son Tra nam hoc 2018 - 2019) 176

Cho A4BC yyusngtai 4 c6 AB =3cm,AC'=4cm. Piém / nam trong tam giac va cach déu
3 canh tam giac 4BC . Goi M 1a chan duong vudng goc ké tir I dén BC . Tinh MB
Loi giai

A4

Vi I nam trong tam gidc 4BC va cach déu 3 canh tam giac nén / 1a giao diém 3 duong
phan giac trong clia tam giac 4BC

Tam giac 4BC vudng tai 4 nén tinh 5€ =5cm
Chtmng minh duge ACEl =ACMT = CM =CE

Chung minh tuong tu ta co: AE =AD; BD =BM

BC+AB- AC
ME = =2

Suy ra 2

(HSG 7 huyén Luc Nam nam 2018 - 2019) 177
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Cho tam giac 4BC ¢o 4 =00, Keé AH L BC(H € BO). Tia phan giac cua Hac cat canh
BC ¢ diém D va tia phan giac ctia HaB cit canh BC & diém £. Chig minh rang
AB+ AC =BC+ DE

Loi giai

E H

Uec =Upc+ U =H +%, + 4 =l + 0 + %

Vi B va Hrc cung phu Bar suy ra AMEC can tai €', do do 4C =CE
Tuong tu AB =BD = AB+ AC =BC+DE

Dang 3. Chitng minh ba diém thing hang.
B. Ty luian
Caul. (HSG 7 huyén Yén My, tinh, trwong Lé Hong Phong 2018 - 2019) 168

Cho tam giac can ABC, 4B=4C. Trén tia dbi cua chc tia B C, cB lay theo thtr ty hai
diém D va E sao cho BD =CE.
ADE

d) Chung minh tam gidc la tam giac can.

M 7 BC. AM PAE
e) Goi 1a trung di€ém cua Chting minh la tia phan giac ctua

B C BH,CK AD, AE BH =CK.
) Toe va vé theo thtr tw vuong goc voi . Chtrng minh
AM . BH.CK

g) Chung minh 3 duong thing gip nhau tai 1 diém.

Loi giai

A

AABC Yac =Her = Usp =HcE
d) can nén
Xét AABD vy AACE .
AB =AC (gt)
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48D =HCE (¢mp)
DB =CE (gt)

AAMD  AAME
e) Xét va co:
MD =ME (DB =CE,MB =MC):
AM chung;
AD = AE(emt)
= M.‘WD :M.'WE (C.C.C)
= Mrap =Wk
Vay AM 13 tia phan gi4c clia PaEe

AADE A HpE =HED
f) Vi cantai  (cm cau a) nén
Xét ABHD va ACKE ¢
BpH =PEK (4o UDE =UED)
DB =CE{(gt)
= ABHD =ACKE (ch-gn)
= BH =CK

ABHD =ACKE HD =KE
g) Vi (cmt) nén

. BH CK O

Goi giao di€ém cua va la
Xét AMHO vy AAKO o
04 canh chung;
AH = 4K (go AD =AE.DH =KE
= AAHO =AAKO (ch-cgv)
Do d6 B4H =BAK pan 40 13 ia phan giac cua Kan

Hay 4O 1a tia phan giac cia BAE, mit khac theo cdu b) AM 14 tia phan giac cta P4k

Do do 40 =AM, AM ,BH.CK

suy ra ba dudng thang cit nhau tai O.

(HSG 7 trwong THCS Nhon Tri nam hoc 2018 - 2019) 171

ABC AB = AC < BC. A C
Cho tam giac co6 ba géc nhon, Céc tia phan gidc cia goc ~ va goc

) 0] F ) (0] BC H ) (0] AC
catnhautai . Goi la hinh chiéu cia  trén ; la hinh chiéu cia  trén . Lay

1 FC FI=4H. K q FH Al
diem trén doan sao cho Goi  la giao diém cua va . Ching minh

FCH AK =AI
tam giac can va
a) Chtng minh tam giac FCH can va AK =KI

B,O.K

b) Chiing minh ba diém thang hang.

Loi giai
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Loi giai

B F I
a) Ching minh ACHO =ACFO (ch-gn)
Suyra CH =CF = AFCH cap tgi C

v 1611 ac(GeFH ), chimg minh AFIG can tai

AH =16 Yok =HHk

Suy ra va
AAHKE =AGK

Churng minh (g.c.g)

AK =KI
Suy ra

OE 1L AB E AAEH, ABEF A, B
b) V& tai . tuong tu cauataco thir tu can tai
Suy ra: BE =BF va AE =AH
BA=BE +EA=BF +AH =BF +FI =BI
= AABI can tai B

Ma BO 13 phan giac B ,va BK 1a duong trung tuyén cia A4BI nen B: 0, K 12 ba diém
thang hang

Cau 3. (HSG 7 huyén, tinh, truwong ............... 2022 - 2023) chwa biét 180

Cho tam giac ABC.M 1a trung diém BC . Trén tia ddi cuia tia M4 13y diém £ sao cho
ME =MA. Ching minh rang:
AC =EB, AC// BE

d)
I 7 4C.K 7 EB Al =EK.
e) Goi lamdtdiém trén la mét diém trén sao cho Chung minh
I.M,K
rang thang hang
Loi giai
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E

AMC  AEMB  AM =EM(gt): Yy =EmB BM =MC(gt)

d) Xét va co: (doi dinh);

AAMC =AEMB(c.gc) — AC —EB
Do d6

AAMC =AEMB = Mac =REB
e) Vi , ma 2 gbc nay O vi tri so le trong
Suy ra AC// BE
et AAMI vy AEMK o5 AM =EM(gt); 1Al =MEK (AAMC =AEMB)
Nén Unr =Buvk ma Humr + Bue =180° (ké bu)

= Buk + BuE =180° = I’Mr’Kthéng hang
Dang 4. Bt ding thirc trong tam gisc.
B. Ty luian

Caul. (HSG 7 huyén Chwong My nam hoc 2018 — 2019) 166

|
e ==p,
Cho tam gidc 4BC vudng tai 4, 2 keé AH vuéng goc voi BC tai H. Trén tia HC
lay diém D sao cho HD =HB  Ti C ké duong thing CE vudng goc voi duong thing

HD.
a) Tam giac ABD 13 tam giac gi? Vi sao?

b) Goi K 1a giao diém cua AH va CE, lay diém  bat ky thuoc doan thang HE

JAC
(f #H!?&E) ——<JA+IK +IC

. Chiing minh rang 2

Loi giai
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a) Ta c6: ABC yyong tai 4, suy ra B+ =90°

|
Ma ¢ 25% nén € =30": § =60°
Chitng minh A4HB =A4HD (c.g.c)
= AB =AD pen AABD can tai 4,
Ma B =60°
= AA4BD 13 tam giac déu.

b) Chirng minh A4HD =ACED (canh huyén — goc nhon)
Suy ra DH =DE

Ta c6: A4BD 13 tam giac déu (cmt);

suy ra BAD =60°, 48 = 4D =BD

S b =Hac- Bap =90° - 60° =30°
uy ra

Taco AMEC =AMEK (gcg) = AC =dAK
= AACK can tai 4

Ta co: €4k :Q' +ﬂ1: =30"+30" =00 nén ACK 13 tam giac déu
AC =CK =AK = 34AC =AC+CK + AK|(3)

AIC, CIK, KIA 6:

Suy ra:
Ap dung BDT tam giac vao cac tam giac
AC<I4+IC:

CK <IC+IK:

AK <4+ 1K

, AC+CK + AK <2(d+1c +IK)  (4)
Do dé

2 -
T (3) va (4) suy ra : 34C <2(I4+IC +IK)

JAC
== T{IH+IC+HE

Cau 2. (HSG 7 huyén Thuwong Tin nam hoc 2018 - 2019) 167

AB =A4C, Y =100°. .. . . .
ABC co A =100". Tia phan giac cua B cat AC tai D, qua A k
BD : BC .|

cat o

Cho tam giac é
dudng vudng goc voi

a) Chimg minh rang: BD 1a trung truc ctia Al
b) Lay £ € BD. Chimg minh rang: 8C+EA> AB+ EC

Loi giai
A

a) Xét ABAI ¢co BD vira 1a phan giac vira 1a duong cao nén ABAI can tai dinh B
= BD 13 trung tryc cua A/

b) Ta c6: BD1a trung tryc cua A = EA=E]
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BC- AB =BC- BI =I1c(1)
Tu do £C- EA=EC- EI <IC (BDPT trong tam giac) (2)
Tw (1) va (2) suy ra £C- EA<BC- AB hay BC+EA> AB+ EC
Cau3. (HSG 7 huyén Hoai Nhon, trudng THCS Dao Duy Tir ndm hoc 2018 - 2019) 174

ABC

Cho tam giac nhon *tryc tim /- Chimg minh ring;

5
HA+ HB + HC "-'5;(.-43 + AC +BC)

Loi giai
y

E

H

o
B e

Qua H ké duong thing song song véi 4B cit AC tai 2= CH LHD
Qua H ké duong thang song song voi AC cat ABtai £ = BH L HE
Ta co AAHD =AHAE (g.c.g)

= AD =HE. 4E =HD.

Trong AMHD ¢4 HA<HD+AD pep HA< AE+ AD (1)
T BH L HE = AHBE \yong can nén 110 < BE (2)

Tuong tu, ta co: HC <DC (3)
T (1), (2), 3) ta co: 1A+ HB+HC < AB+AC(4)

Tuong tu : HA+ HE+ HC < AB+ B((3) vy HA+HB+HC <AB+BC (0)

5
HA+ HB+HC < =(AB + AC + BC)
Tir (4), (5) va (6) suy ra 3

Cau4. (HSG 7 huyén Truc Ninh nam hoc 2018 — 2019) 178
. ABC  AB=4C. ly BC ., .. D _ . ., . CB

Cho tam giac co tu). Trén canh lay diém , trén tia doi cua
o BD=CE. . ., . CA . . I CI =CA.
lay diém  sao cho Trén tia doi cua lay diém  sao cho
Cau 1. Chirng minh

AABD =AICE
a

AB+ AC < AD+ AE
b)

A . D E ., \ M \ ~ . ,-BCLAB’AI , .

Cau2. Tu  va  ké cac duong thang cung vuong goc voi cat theo thur tu tai
M, N. BM =CN.

Ching minh

A , s : ., 4B . , ., AMN
Céau 3. Chirng minh rang chu vi tam giac nho hon chu vi tam giac

Trang 18/32



DU AN TACH PE HSG TOAN 7

Cau 5.

Loi giai

Cau 1.
AABD =AICE(cgc)

a) Ching minh

AB+AC =Al,  A4BD =AICE = AD =EI
b) Co vi (2 canh tuong Gng)
Ap dung bét déng thirc trong AET ¢o: AE+ El > Al hay AE + AD> AB+ AC
Cau 2. Chitng minh ABDM =ACEN (g c.g)
= BM =CN
Cau3.Vi BM =CN = AB+AC =AM + AN (1)
Co BM =CE = BC =DE
Goi giao diém ciia MN v¢i BC 13 O ta co:

MO >0D|
i = MO+ NO > 0D +0E
NO>OE | = MN >DE = MN > BC ()

Tir (1) va (2) suy ra chu vi ABC nho hon chu vi AAMN

(HSG 7 huyén Cat Tién nam hoc 2018 — 2019) 169
Cho tam gidc 4BC vuong tai 4 (4B < 40), duong cao 4. Trén canh BC 1ay M sao cho
BM =BA. Ty M k¢ MN vudng goc véi Ac (Ve 40). Chtrng minh ring:
ANH
a) Tam giac can
BC+AH = AB+ AC
b)
Loi giai
A
N
C
B .
28 M
AABM B Bam =Bmu4
a) cantai  nén
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ma BAM + AN =90": Baga + Hanr =00° = Banr =Ran

= AHAM =ANAM (ch-gn).

= AH =AN = AANH 4n.

BC- AB =BC- AM =MC AC- AH =AC- AN =NC
b) Taco: ;
Tam giadc MNC vuong tai N nén MC > NC Suyra:
BC- AB = AC- AH

= BC+AH > AB+ AC

Dang 5. Chirng minh song song, vuéng goc.

B. Ty luan

Cau l.

(HSG 7 huyén Rach Gi4 nim hoc 2018 — 2019) 172

Cho tam giac ABC, trung tuyén 4M. Trén nira mit phang chira dinh € bo 1a dudng thang
AB dyng doan AE vuéng goc voi AB va AE =AB. Trgn nira mit phiang chira dinh B bo
1a duong thing 4C dung doan AF vudng goc voi AC va AF =AC. Ching minh rang:

a) FB =EC

by EF =24M

¢) AM LEF

Loi giai

AABF =AEC = FB =EC
a) Taco

, MA K AK =24M.
b) Trén tia doi cua tia lay  sao cho

Ta co: ABM =Akcym = CK//AB

= Hck + B4p =BaF + BaB =180°

= Hok =Bar

AEAF 3 AKCA ;4 AE =AB =CK;

AF =AC (gt)

Hex =Rar

= AFEAF =AKCA
= FF =AK =24M

AFAF =AKCA
c) Tu
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Cau 2.

= Bax =UFE

= Urr +PuKx =84k + Pax =00
— 4K | EF

(HSG 7 huyén Son Tay nam hoc 2018 - 2019) 173
Cho tam gidc 4BC vudng tai 4; K 1a trung diém cta BC. Trén tia dbi cua tia K4 1ay D,

sao cho KD =KA4 . Chung minh : CD// AB

Loi giai
B D
K

A c
Xét 2 tam giagc AABK vy ADCK o
BK =CK
Bra =Bkp (d6i dinh)
AK =DK(gt)
= MBK =ADCK (cg.c)
= Bck =Bk

Mz 4Bc+Hes =0

= Yep =Uce +Bep =90°

= Wep =90° =Bac
= AB//CD (do ABLAC,CD L AC,

Dang 6. Hinh khdi trong thue tién (khong c6)
Dang 7. Bai toan chirng minh tong hop

A. Tric nghiém (néu c6)

Cau l.

(HSG 7 huyén HOAI NHON, tinh, truong PAO DUY TU niim 2018-2019) D174

Cho tam giac DEF ¢o E=F Tia phan giac ciia goc D cat EF tai 1. Ta co:

A. ADIE =ADIF p. DE =DF.fpE =fDF
c. [E=IF D. Ca A, B, C déu dung
Loi gii
D
B ‘F
ADIE =ADIF IE =IF

. Do d6 chon D
Trang 21/32
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B. Tu luan

Cau l.

(HSG 7 huyén Chwong My nam hoc 2018 - 2019) 166
1

Cho tam gidc 4BC vudng tai 2 ke 4H vuong goc v6i BC tai H. Trén tia HC
lay diém D sao cho HD =HB Ti C ké duong thang CE vudng goc voi duong thiang
HD.

a) Tam giac 4BD 1a tam giac gi? Vi sao?

AD =CD;,. DE =DH; HE// AC

CE, liy diém ! bat ky thudc doan thang HE

34C
(1 #H.,I #E) —— <HA+IK+IC

. Chimg minh rang 2

4,

b) Chting minh rang
¢) Goi K 1a giao diém cua AH va

Loi giai

K

a) Ta c6: A4BC yyong tai 4, suy ra B+€& =90°

Bl

Ma 2 nén € =30" B =60°
Chimg minh A4HE =AAHD (¢ g.c)
= AB =AD pgn A4ABD can tai 4,
Ma B =60°

= AABD 13 tam giac déu.

b) Ching minh A4HD =ACED (canh huyén — goc nhon)
Suy ra DH =DE

Ta c6: A4BD 13 tam giac déu (cmt);
suy ra BAD =60°, 45 = 4D =BD

S 3 =Bac- Bap =90° - 60° =30°
uy ra

MDC o5 1 =8 =30, AuDC 4 tai D suyra AD =CD y3
b, =180° - 28 =180° - 2.30° =120°

S b, =b =120°
uyra °

Ly _p _180°- b, 180" - 120° _ag
Do AHDE cantai D - 2 2

Suy ra 4 =B =30" = HEN AC
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Cau 2.

¢) MEC =AEK (g ¢ o)
= AC =AK
= AACK can tai 4

Ta co: ek :Q' +ﬂ1: =30"+30" =00 nén AACK 13 tam giac déu
AC =CK =A4AK = 3AC =AC+CK +AK(3)

AIC, CIK, KIA o:

Suy ra:
Ap dung BDT tam giac vao cac tam giac
AC<[4+IC:

CK<IC+IK:

AK <4+ 1K

, AC+CK + AK <24+ I1C +IK) (4)
Do d6

2 -
T (3) va (4) suy ra : 3AC <24+ 1C+IK)

JAC
== T{IA+IC+IK

(HSG 7 huyén Son Tay nam hoc 2018 — 2019) 173
Cho tam giagc 4BC vudng tai 4; K 1a trung diém ctia BC. Trén tia ddi cua tia K4 1ay D,
sao cho KD =K4

a) Ching minh : CD// 4B

b) Goi H la trung diém cua AC; BH 4t AD tai M, DH cit BC tai N. Chimg minh
ring ABH =ACDH

¢) Chung minh AHMN can,

Loi giai
B y D
K
M N
A H.' C

a) Xét2 tam giagc AABK vy ADCK o
BK =CK

Bx4 =EKD (d6i dinh)

AK =DK(gt)

= ABK =ADCK (¢.g.c)

= Bok =Bsk

Ma 4BC+Hep =90°

= Hep =Hes + Bep =908

= Hep =90° =Bac

= ABIICD (4, AB LAC,CD LAC,
b) Xét 2 tam gidc vuong AABH vy ACDH ¢y
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Cau 3.

BA =CD (4o AMBK =ADCK)
AH =CH (gt)

= AMBH =ACDH (¢ g )

¢) Xét2 tam gidc vudng: A4BC vy ACDA ¢

AB =CD

Hep =90° =Bac

AC canh chung

= MBC =ACDA (¢.g.c)

= Ucp =Bap

Ma AH =CH 3y MHA =NHC (4o AMBH =ACDH

= AMH =ACNH (g ¢ g)

= MH =NH. yay AHMN can tai H

(HSG 7 huyén Hoai Nhon, tinh, trudng THCS Dao Duy Tir nim hoc 2018 - 2019) 174

Cho doan thang 4B. Trén cliing mot nira mat phang c6 bo 1a duong thang 4B vé hai tia Ax,

BY 1in luot vudng goc v6i 4B tai Ava B . Goi O 1a trung diém cua doan thang 4B- Trén

tia 4% 1ay diém C va trén tia By lay diém D sao cho goc COD bang 90" . Chirng minh
ring AC +BD =CD

Loi giai

E CO BD

a) Goi lagiao diém cua va

Cau 4.

Taco: O4=0B (gt)
B4c =BBE =90°
Hoc =BoE (d6i dinh)
|AC =BE
=
= AMOC =ABOE (gcg) |CO=EO
Ta co: OC =OE (cmt)
84c =BBE =90°
OD 13 canh chung
= ADOC =ADOE (¢ gc) = CD =ED
Ma ED =EB+BD =AC+BD = CD =AC +BD

(HSG 7 huyén, tinh, truong Pap Ciu nim hoc 2018 - 2019) 175
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Cho tam giac ABC can tai dinh 4, trén canh BC 1an lugt lfiy hai diém M va N sao cho
BM =MN =NC. Goi H 14 trung diém cta BC

AM = AN AH 1 BC
a) Chimng minh va

Wran > Banr =Ban
b) Chung minh :

Loi giai
A
M £
B H_ N
K
AABM =AACN = AM =AN
a) Chung minh (c.g.c)
Chiing minh AABH =MCH (c.g¢) = AHB =HHC =90° = 4H 1 BC
AM K AM =MK = AAMN =AKMB

b) Tréntia lay diém  sao cho (c.g.c)

= WiAN =BKkM 3 AN =AM =BK. py BA>AM = BA > AK
= Br4>Bak
= Wan > Bavr =Ban

(HSG 7 huyén Truwe Ninh nim hoc 2018 - 2019) 178

. ABC  AB=4C. § BC , .. D . . .. . CB
Cho tam giac co tu). Trén canh lay diém |, trén tia doi cua

o BD=CE. _ . . . C4 . . I CI =CA.
lay diém  sao cho Trén tia doi cua lay diém ~ sao cho
Cau 1. Chirng minh

AABD =AICE
a)

AB+ AC < AD+ AE
b)

A .D E \ 2 \ ~ ; “BC\:AB,AI , .
Cau2. Tu  va  ké cac duong thang cung vuong goc voi cat theo thur tu tai
M,N. .. ABC .. AMN

Ching minh rang chu vi tam giac nho hon chu vi tam giac
Loi giai
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Cau 6.

Cau 1.
AABD =AICE

a) Ching minh (c.g.c)

AB+AC =Al, AABD =AICE = AD =EI
b) Co vi (2 canh tuong rng)
Ap dung bit déng thirc trong AAEI ¢o: AE+El > Al hay AE +AD > AB+ AC
Cau 2. Chitng minh ABDM =ACEN (g c.g)
= BM =CN
Vi BM =CN = AB+AC =AM + AN (1)
C6 BM =CE = BC =DE
Goi giao diém cia MN vsi BC 13 O ta co:

MO >0D|
, = MO +NO > 0D +OE
NO> OF | = MN >DE = MN > BC (3)

Tir (1) va (2) suy ra chu vi A48C pho hon chu vi AAMN

(HSG 7 huyén, tinh, truong THCS Quang Trung nim hoc 2018 - 2019) 179
Cho tam gic can 4BC ¢ AB =AC. Trén tia ddi cua cac tia BAva CAl4y hai diém D va
E. a0 cho BD =CE.
DE//BC

a) Ching minh

D DM BC, E EN BC.
b) Tu ké vudng goc voi tr ké vuong goc voi Chtrng minh
DM =EN.

AMN

¢) Ching minh tam giac la tam gidc can

B C AM AN ) I
d) Ta va kécac duong vudng goc véi va chung cat nhau tai  Chung minh
Al BAC, MAN

la tia phan giac chung cua 2 goc

Loi giai
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A
H K
M % c O N
I
D E
AB =AC(gt)  BD=CE(gt) = 4D =AE
a) Taco: va
AADE  AD =AE
co nén la tam gidc can

Hai tam giac can 4BC vy ADE ¢4 chung goc & dinh 4 nén cac goc ¢ day bang nhau:
4sc =HpE ma QBC; 4DE 1a hai goc dong vi = DE/ BC.
AABC 4 Hac=Hcs

b) cantai  co:
Ma MBp =Upc (dbi dinh); Nce =Hes (d6i dinh) = WD =NcE
Xét 2 tam giac vuong ADMB va AENC ¢,
BD =CE (gt)
= ADMB =AENC (ch-gn)
= DM =EN

AAMD  AANE
c) Xét va co:
AD =AE

(cmt)

QD:H :.DAEN ADMEB =AENC
(do )
DM =EN(cmt)
= AAMD =AANE (¢ g c)
= AM =AN = AMN cap (ai 4
AAMD =AANE (emt) — Brap —Rac
d)
Xét 2 tam giac vuong: HAB va KAC ¢o:
Hap =Rac. 4B =AC(g)
= AHAB =AKAC (ch-gn)
= AH =AK
Mit khac: Xét 2 tam gidc vuong AIH va AIK co:
Al canh chung; AH =AK (cmt)
= AMHI =MKI (ch-cgv)
Do do PH =PAK
Lai ¢6: Hus ZEZ-!Cnén Bap =Rac
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Cau 7.

Vay Al 1a tia phan giac chung cua Bac,

(HSG 7 huyén Thudng Tin nim hoc 2018 -2019) 167

ABC , AB=AC, U =100°.
co

BDcétBCér[.

Cho tam giac Tia phan giac clua B cit AC tai D , qua A ke

dudng vudng goc voi

a) Chung minh rang: BD 13 trung truc cia 4/
b) Trén tia d6i cua tia DB 1dy K sao cho PK =DA. Chimg minh rang: tam giac 4K déu
¢) Ching minh : BK =BC
d) Lay £ € BD. Chirng minh rang: 8C +EA > AB+ EC
Loi giai

a) Xét ABAI ¢o BD vira 1a phan giac vira 1a duong cao nén ABAI can tai dinh B
= BD 13 trung tryc cua A/

= KA=KI(l)

(% =100°)

T gia thiét A4BCcan dinh 4

b) Tt chirng minh trén

= Upc =Hcp =40°
ABAI cin dinh B ma 4BI =40°

= Bar =Bu =70°
Tur d6 suy ra B1c =30° (2) va Ure =110°

Xét ABAD ¢

B4p =100°. 48D =20°

= Upp =60
Lai c6 ADAK can dinh D

= P4k =Bk4

= HUpp =2B4x (tinh chit goc ngoai)
= Bak =30° (3)

Tu (2) va (3) suy ra: Fik =60° (4)
Tu (1) va (4) suy ra AAIK géu.

¢) Ta co: AMAC =ARAC (¢ g.¢)
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Cau 8.

Cau 9.

= Qxc =Hic=110" 3 9KT =60° ¢y

=l =50" \y Prr =Bra =30°

= Bxc =80°

Xt ABKC ¢ BKC =80"; KBC =20°

= KcB=80" = ABKC can tai dinh B = BK =BC.
d) Ta c6: BK1a trung truc cana Al = EA=EI
BC- AB =BC- BI =1C(1)

Tu g6 EC- EA=EC- EI <IC (BDT trong tam giac) (2)
Tu (1) va (2) suy ra £EC- EA<BC- AB hay BC+EA> AB+ EC

(HSG 7 huyén C4t Tién nim hoc 2018 — 2019) 169

A (AB'{ A'C)

Cho tam giac 4BC vuodng tai dudng cao 4H- Trén canh BC 14y M sao cho

BM =BA. Ty M k¢ MN vuong goc voi Ac(N € 4c). Chung minh rang:
ANH
¢) Tam giac can
BC+AH = AB+ AC
d)
Loi giai
A
N
C
B .
28 M
AABM B Bam =Buma
c) cantai  nén
ma BAM + BN =90"; Baga + Hanve =00° = Banr =Ran
= AHAM =ANAM (ch-gn).
= AH =AN = AANH ;aq.
BC- AR =BC- AM =MC AC- AH =AC- AN =NC
d) Taco: ;
Tam giac MNC vuéng tai NV nén MC > NC Suyra:
BC- AB> AC- AH
= BC+AH = AB+ AC
(HSG 7 huyén, tinh, truong ............... 2022 -2023) Chua biét 180

Cho tam giac ABC.M 1a trung diém BC . Trén tia d6i cua tia M4 14y diém E sao cho
ME =MA. Ching minh rang:
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AC =EB, AC// BE

a)

I 7 AC,K 7 EB Al =EK.
b) Goi la mot diém trén la mét diém trén sao cho Chung minh

I.M,K

réng théng hang

g EHL1BC(HeBC)  HBE=50". MEB=25.  Hem  BME
c) Tu ké . Biét Tinh va

K
E

AAMC  AEMB  AM =EM(gt): Ync =BmB BM =MC(gt)

a) Xét va co: (doi dinh);
AAMC =AEMB(c.gc) = AC =EB

Do do

AAMC =AEMB = Mac =hEB
b) Vi , ma 2 gdc nay O vi tri so le trong
Suy ra AC// BE

et AAMI vy AEMK o5 AM =EM (gt); Bid1 =MEK (AAMC =AEMB)

Nén dMr =BMK 3 Ami+ e =180° (k& bu)
= Bk + BaE =180° = 1M K 200 hang
asHE (B =90°) WBE =50°
c¢) Trong co
= HBE =90° - BEB =90° - 50° =40°
= Hen =WHEB- Mrep =40° - 25° =15°
BME 1 goc ngoai tai dinh M cua AHEM
Nen BME =HEM + BHE =15 +90° =105° (dinh 1y gdéc ngoai clia tam giac)

Céau 10. (HSG 7 huyén Yén My, tinh, trwong Lé Hong Phong 2018 - 2019) 168

Cho tam gi4c can ABC, 4B =4C. Trén tia d6i cia cac tia 5C> CB lay theo tht ty hai
diém D va E sao cho BD =CE.

ADE
a) Ching minh tam gidc la tam gidc can.
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M 7 BC. AM P4E
b) Goi la trung diém cua Churng minh la tia phan giac cua
B ¢ BH.CK AD, AE BH =CK.
c) Tau va & theo thir ty vudng goc voi . Chung minh
AM .BH.CK
d) Chung minh 3 duong thing gip nhau tai 1 diém.
Loi giai
A
H K
H - I
D B\ / C E
o
AABC Ypc =Hcp = Usp =HcE
a) can nén

Xét AABD vy AACE .
AB =AC (gt)

48D =HCE (omp)

DB =CE (gy)

= AABD =AACE (¢ gc) = AD =AE = AADE ¢ tai 4
AAMD  AAME

b) Xét va co:

MD =ME (DB =CE,MB =MC),

AM  chung;

AD = AE(cmt)

= M.‘WD :M.'WE (C.C.C)
= Bap =We
Vay AM 1a tia phan giac cua PaEe

AADE A Hpe =HED
c) Vi cantai  (cm cau a) nén
Xét ABHD va ACKE ¢,
Bpn =PEK (4o UDE =UED)
DB =CE(gt)
= ABHD =ACKE (ch-gn)
= BH =CK

ABHD =ACKE HD =KFE
d) Vi (cmt) nén

i BH CK O

Goi giao di€ém cua va la
Xét AHO vy AKO ¢
04 canh chung;
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AH = 4K (do AD =AE,DH :KE)

= AMHO =MMKO (ch-cgy)

Do @6 OAH =B4K nen 40 13 tia phan giic cla Kan

Hay 4O 1a tia phan giac cia Bae > mit khac theo cau b) 4M 1a tia phan giac cia P4E

Do d6 49 =AM, suy ra ba dudng thang AM ,BH.CK cit nhau tai O.
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