DU AN TACH PE HSG TOAN 7

Céau 51. (HSG 7 huyén Hong Ngw nim hoc 2017 - 2018)

Cho A4BC can tai 4 ¢4 =20 v& tam giac déu DBC (D
giac cua ABD ca Actai M Chtng minh:
a) Tia AD 3 phén giac cua ABC
b) AM =BC
Loi giai
A
M
B " - C
a) Dé dang chimg minh AADE =AADC (c.c.c)
= D4R =DAC
.-} L]
pag =2 —1o°
9
Do do -
b) AABCcén tai 4
My H=20 (gt) nén ABC =80
AABCd)\ . DBC =60°
¢u nén
N . - o _ L] _.-} L]
Tia BP nim gitra hai tia BA 4 BC suy ra ADE =80 - 00" =20

Tia BM 13 phén giac cua ABD 1 ABM =10
Xét hai tam gidc ABM 3 BAD .

AB canh chung

BAM =ABD =20°

ABM =DA4B =10°

nam trong

AABC). Tia phan
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= AM =BED

Ma BD =BC

= AM =BC

(gt)

Cau 52. (Olympic 7, truong Swong Binh 2017 - 2018; trwong Thanh Oai 2018 - 2019)

AABC A . H=108 . .0
0 . Goi

Ch cantai ', co

cho Ego =12

G la mgt diém nam trén tia phan gidc cua ~ sao

BOM (M \ A

, v& tam giac déu va “* cung thuoc mdt nira mat phang bo

C,AM

a) Ching minh ba diém thang hang.

b) Chung minh tam giac A0B can.

Loi gidi

o
B ~,

cintai 4. Y =108° = B = =36

= Bca =BcEr :Qg =30 g

a) Ta co: A4BC

Ycn

(Vi co la tia phan giac cta

).
ABOC . BOC =180"- (12° +18°) =150°
Xét 6
Xét ABOM 1a tam giac déu = Bom =60
= Yroc =360° - (150° +60°) =150°
xgt ABOC ; AMOC ;.
MO =0B Hon =Yroc (=60") oC ..
; ; la canh chung
= ABOC =AMOC = Boyv =Beg =18°
(c.gc)
—18° M . C,OM .,
Ma Bca =18 nén hai tia ’ trung nhau, do d6 3 gidm % thang hang.
by ACBM  CM =CB = ACBM ;. C. ¢ =36°
) co cantai
= Epvm =BumB :M =72°
Ma Ban =180° - 108° =72
= Banm =Bma =72° = ABAM B = BA=BM

can tai (tinh chat tam giac can)
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Ma OM =BM =B0O (ABOM déu)
= BA=0B = AdOB . . . B
cantar .
Cau 53. (HSG 7 huyén nam 2018 - 2019)
AB 3
Cho AABC vuong tai 4 ygi AC 4 va BC =15 cm. Tia phan gidc cia — cat
. DE 1 Bc (E€BC)
Ke
a) Chirng minh AC=CE
b) Trén tia AB lay diém F sa0 cho AF =AC. K¢ tia Fx LF4 cht tia PE
Bem
Loi giai

A

AACD =AECD

a) Chirng minh duoc (canh huyén — goc nhon)

= AC=CE (hai canh tuong tng)

Cy LFx , )
b) K¢ > g cat nhau tai K

. AC =AF =FK =CK =CE _. YcKk =90°
Ta thay va

ACEM =ACKM

Churng minh dugc (ch—cgv)

= o =Kom (hai goc twong tng)

Boar =BcE + Boum :_I}—QCK —=_.90° =45°
Ma =

Ciu 54. (HSG 7 huyén CAm Pha 2017 - 2018)

I
2

¢ AB

taiD.

tai M . Tinh
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Cau 55.

Cho ABC co B+€ =60 , phan giac AD ren 4D lay diém 0. Trén tia d6i ciia tia AC 14
y diém M a0 cho 4BM :QBO. Trén tia déi cia tia 45 lay diém sao cho
Hewn =Heo

a) Chimg minh AM =AN

b) Chirng minh AMON 1a tam giac déu.
Loi giai

N

ABC , B+€&=60° . % =120
CO nen
4 =M =60

a)

Do 4P 13 tia phan gidc nén

o B =N, =180° - B =60°
Talaico: -

0, =0, =%, =%, =60°

Suy ra:
AABM =AARD AM =40
- (g-c-g (1)
AACN =AACO = AN =40
va (g-c—9 (2)
Tu (1) va (2) suy ra: AM =AN (dpem).
AAOM =AAON OM =0ON
b) (c-g—¢) (3)
AAOM =AAMN OM =MN
(c-g-¢) (4)
OM =ON =MN
Tu (3) va (4) suy ra:
= AMON

1a tam giac déu (dpcm).

(HSG 7 huyén Thanh Chuwong 2018 - 2019)
Tam giéac ABCcﬁn tai ¢ va € =100 ; BD phan gidc cua
4B mot goc 30 . Tia Ax cat BD tai M , cat BC tai E. Ve BK la phan giac
Ax . . N
tar .
a) Tinh sb do Hem
b) So sanh MV v4 CE-

Tir 4 ké tia 4 tao véi

E’BD’ BK .4
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Cau 56.

A° "B
a) Hoc sinh chi*ng minh duoc: AANB can tai N (c6 hai géc bang nhau =30 )

.. CN, | } ACAN =ACBN(ccc
Noi chtrng minh duoc ( }

= Wca =N =50°

Nup la gbc ngoai cua AABM

= Nup =0 +B =50°

. . ABNM =ABNC( g.c.
Tur d6, hoc sinh chirng minh duoc: (gecg)

B , ma lai co EBM =20 nén tinh duoc Heu =20

N

= BC =BM = ACBM .
can tai

AMNC

b) Tur chimg minh trén , ta ching minh dugc can tai

= ;1«]’?‘-{ :;“'I'r(__'
EEn =180° - (100° +10°) =70°
Xét trong tam giac CNE tinh duoc

BNE =50° +10° =60°

ACAN
Va tinh duogc (goc ngoai cua )

= BEN >BNE= cN>CE hay MN >CE
ay
(HSG 7 huyén Viét Yén 2017-2018)

(B=E=40) o (D€ 4C)

ABC can tai 4 . Ké phan giac

AM =BC

Cho tam giac . Trén tia

M

diém sao cho

a) Chirng minh BD+AD =BC

b) Tinh e

Loi giai

AB léy
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Cau 57.

N

- BC F ap=pr O

tré sao cho

DE =BE

DE// BC . .
a)Tu D ke , ly diém
Churng minh dugc BED

AED

(tam giac can)

cAn nén AD =4E = BE =CD = DE =CD

BeF =20 . Brp=80" = Brc =100°
nen

Do tam giac

BDF

Tam giac can co

= Prc =B4ap =100°

vay ADFC ¥pe =a0°
ay co

AADE =AFCD( g.c.
Churng minh dugc (gcg)

~ 4p =cr @)

MO BD+ AD =BC
Tu va suy ra .

b) Dyng tam giac déu AMN sao cho N va ¢ ¢ cung mat phia so véi AB

Xét ABAC 5 ANCA

AC chung

BC =AN(=AM)

Uep =Ban =40°

Né ABAC =ANCA = AC =CN =AEB
cn

Hvme :'; Y =30°

Vay McC 1a trung truc cua N nén

(HSG 7 huyén Dirc Tho 2022 - 2023)
4ABc(c4 <CB), M

Cho tam gidc trén BC Ly cac diém M va N sao cho BM =MN =NC.
didm M ke duong thang song song voi AB g AN tai L.
AN

a) Chirng minh : Iy, trung diém cua

b) Qua K13 trung diém cia AB s duong thang vudng goc voi dudng phan giac ACB cat
ACt BctaiF . Chiing minh AE =BF

duong thang ai E , dudng thang
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Cau 58.

B

a) Tu e duong thang song song véi BC cit 4B tai H & MH

ABHM =AIMH vi: BHM =IMH

Ta co: (so le trong);

B.'tfH :JFHJLf (SO le trong); Canh HM Chung = BM =IH =MN

IH =MN (cmt); AHI :ﬁ-w.-x-‘(:iwc)

AAHI =AMMN . CAIH =INM | 2 .
vi: ; (dong vi)
= Al =IN(dpcm)
b) Tu 4 ké dudng thing song song voi BC cht EF tai P.
Xét APKA 3 AFKB o,
1K =KB(gt)

PRA=FRE (aéi dinhy; APK =B (50 1e trong):

= APKA =AFKB = AP =BF (1)

Co EP4A =KFC ) CEF =KFC(ACFE

(dong vi );
= EP4 =CEF = APE cin AP =AF(2)

A

can)

Tae(1)yva(2) ~ AL =BF

(HSG 7 TP Thanh Thién 2022 - 2023)

Cho tam giac ABC can tai 4 (AB z BC). Goi Foy trung diém cia AC , qua F e duong

thang vudng goc vai AC cat duong thang BC tai M Tren tia d6i cua tia 4M lay diém N
AN =BM
sao cho .
a) Ching minh: AM =CN
b) Chirng minh: AMC =BAC
¢) Lay diém D tren canh AC, diém £ trén canh AB a0 cho AP =AE Tran tia BM lay
BD > BC : DE
I a0 cho BI =DE Chung minh: =
Loi giai
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N
A
K
P
M
| B H C

a) Tam giac ABC an tai 4 nén dpc ZQCB, AB =4C
Tam giac AMC o MF 14 trung tuyén va dudng cao nén AdMC la tam giac can tai
= Wrac =Mrca

S Hpc =Uce =kMac = 180°- Uc =180° - Muc = Upnmr =Ban
uy ra

Xet MBM 3 ACAN g AB=AC (- Upar =B84N (AN =BM

(cmt)

= AABM =—ACAN (c.2.0) = 4AM =CN (canh trong tmg).
Vay AJM :CJV ]
— — L] _ .r}
b) Tam gide “BC can tai 4 nén Hac =Hcp = Bac =180°- 2.Hcs.

Tam giac AMC la tam giac can tai

Do dg AMC =BaC
¢) K¢ duong cao AH 4 ED tai K, BD tai P
AAB = B :{—C
Vi ¢ can tai A oo AH 13 dudng cao nén AH 1 trung tuyén -
= BP> g
vi ABHP vuong tai H pen BH <BP = (D).
- Opp 180 :}EAC
Vi AD = AFE (gt) nén AADE Cén tal A i
Qg - 180°- Bac
ma =
= Wep =lBc= EDIIBC
ma AH 1L BC = AH | DE tai K nén AKPD vuéng tai K nén DK <DP
ED
= DR ==
Vi AADE 5, tai A co K 13 duong cao nén AK 13 trung tuyén -

(gt)

M= Bc =Mca = Ume =150°- 2Hcs

M
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= DP > ET)_E
- @
- -
BEP+ DP }—BC _}DE = BD }—BC _}DE
T (1), (2) suy ra - -
+
BD > BC+ DE

Vay = .

Cau59. (HSG 7 huyén Thanh Son 2022 - 2023; huyén Thanh Son 2021 - 2022)
Cho A4BC ¢ dudng trung tuyén AD , dudng thang qua D
thang qua B song song voi AD tai E , AE 4 BD ta
EC.

a) Chirg minh rang; I4=IE

. AD,K .,
b) Chung minh: Badiém =~~~ thang hang.

Loi giai
A
D
B 1 ¢
K
E

a) Xet MBD vy AEDB 4.

B DE// 4B
4BD =EDB (2 gbc so le trong, )

B AD// BE
Yps =EBD (2 goc so le trong, )
BD chung
Do do MBD=AEDB (o _g)

= AD=EB (2 canh tuong ng)

xét MID yy AEIB ¢,

Upr =¥sr

har =BET (AD;"E’BE)

va song song voi

cat duong

il Goi K1 trung diém cua doan
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Cau 60.

Do do MID =AEIB (o

= [4 =IE IB =ID

(2 canh tuong ng),
b) Co AAID =AEIB (g

= [B=ID

(2 canh tuong rng)

-c-g)
(2 canh tuong ng)

AABC= D BC = DB =DC

Taco: 40 13 trung tuyén ciia 1a trung diém
8D DC
B=ID==
Co: 2 2 = IB+ID=DC= [B+ID+ID=DC+[D =IC

I
= 3D =[C= ID ZEIC

AACE AE (m :fE._IEAE)

Xét co: 1 1a trung diém

= CI AACE

1a duong trung tuyén cia

D ZI—IC,DEIC
ma 3

Suy ra Dy trong tdm AACE

Lai co AK 13 duong trung tuyén cta AACE (K 1a trung diém EC ).

A,D,K ., .
Do do: PEAK hay thang hang.

(HSG 7 huyén Thanh Son 2022 - 2023)
ABC

C

B AC

tai diém M . Ly diém
DM ,BA

vuong tai 4 Tia phan giac cua goc © cit

BD

Cho tam giac

D

sao cho =54 Goi Ea giao diém cua hai duong thing

MA = MD.

trén canh B
a) Chirng minh:

e (HEMC) | (K€ ME), .
by Ke PH LMC va AK LME goi ¥ 1a giao diém cia hai tia P v

AMHN =AMEN

2

N .
" thang hang.
BM i F

a 4K Chimg minh va ba diém

¢ ké dudng thiang vudng goc véi AC cit tia

AB + AM < CF + CM.

c) Tu

Chtng minh:
Loi giai
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B,
1 D
| M ]
C
A Ty
K
N
E

Usv =BBM Vi BM 14 tia phan gidc cia goc 2 ); gus cann chung

= AABM =ADBM = MA =MD

(c-2-0)

(hai canh tuong ng)

= AMAK =AMDH = MK =MH

(canh huyén - goc nhon) ( hai canh tuong rng)

A A

Do do

AABM =ADBM (cmi)= Hve =Bms = Q?D
Vi 2

MHN = = MKN ( canh huyén- canh goc vudng)

27774

AMHN =AMKN = HMy =Rymy ==
Mit khéc 2

Ma AMD =R ( hai goc dbi dinh)

Su ra OB =Fvaw
uy ra:

. Buv =Uas + By =Hav + Uaay =150°
Do do:

« R Bs Ma N < \
Vay ba diém thang hang

AABM =ADBM (emt)  Bpas =Bans =90°
c) Vi nén = ’
= AMDC

D MC

vuong tai — nén canh huyén 16n nhat

= WC =MD ma MD =MA
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Cau 61.

= MC > MA
&)
AB I CF
Mait khac ta co 4By CF cung vuong goc voi AC =
= Usm =€rp (goc so le trong) ma ABrr =Bam (Vi BM 14 tia phan giac ctia goc B )
= Baym =EFB
S .. BCF . ..C . CF=CB
uy ra tam giac cantar ~ nén
Ma CB > AB( Tam giac ABC vuong tai 4 nén canh huyén BC 16n nhét)
Suy ra Cr>AB (2)
Tir (1); (2) ta co: CM+CF > MA+ AB
(HSG 7 truwong Tra My 2018 - 2019; huyén Xuin Duwong 2013 - 2014)
-
g B g Bov ==HUces
Cho ¢ vuong & 4 o =30 . Trén canh AB lay diém M a0 cho 3 , trén
2
JC ésv ==Hac 5
canh lay diém ' sao cho 3 . Goi giao diém cua M va N k.
1) Tinh goc KN .
2) Goi F va 1 theo thu tu 12 hinh chiéu cua diémX trén BC va 4C . Trén tia dbi cua tia 1K lay
, _ s _rr (E #K)
didm L sao cho /K =1D , trén tia KF lay diém £ sao cho KF =FE . Ching minh
ADCE . A
la tam gidc déu.
A D} N} E < \
3) Chlrng minh ba diém thang hang.
Loi giai

B =60° Y =90°: & =307
do

(
1)
3 2
gy ==Upc == 60" =40°
3 3
2. 2 . R
BCM =Z4CB == 30" =20
3 3

BKC =180° - (¢BN + Bom ) =180° - 60° =120°
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Cau 62.

AT — CHE B s o .
= CKN =180" - 120" =60 (hai gbc k& biy)

AKIC =ADIC -~ CKk =cD . bcr =kcr (1)
2) (c.g.c) va

AKFC =AEFC = Kk =cg . kcF =EcF(2)
(c.g.c) va

= CD=CE= &DCECA

Tu (1) va(2) an

o bCE =2.4BC =60 = ADCE

C déu

. o~ ANB _, ANB =90"- 20" =70° = BNC =110°

3) Xét tam giac vudng co

ACND =ACNK = DNC =KNC =110" = CDN =060" (.-%-‘CD =10"; DNC =1 m")
(c.g.c)

5 ACDE = CDE =60°

C déu (cmt)

Do d6 CDN =CDE =60

-]

Suy ra: Tia DN trung vaéi tia DE hay 3 diém thang hang
(HSG 7 huyén Gia Vién — Ninh Binh 2022 - 2023)

. s P, \ <A 5 BC7 A . A 5 . A
0 A4BC vudng tai 4 ( 1B < AC ), D 13 trung diém cua trén tia déi cua tia P4 lay

DE =DA .Goi H sy K

Ch

diém £

thr tu 1a chan duong vuong goc ha tur By € xudng
D AC

sao cho

. AE .
duong thang =~ M la chan duong vudng goc ha tir xuong

a) Chung minh BK =CH.

b) Chitng minh CD > kM.
c) Tu E e duong thing vudng goc voi BC tai © BH

: tai ™ . Chtmg minh ba diém
D,M,N

va cat
thang hang.

. Hep =36° Yes

d) Gia st , tia phan gidc cua ACEF ca

cit AD tai ¥ . Chimg minh an.

Loi gidi
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B

a) X¢t MBD 3 AKCD .

BC

BD =CD (v D 13 trung diém cua

)

Bpr =€pk ( Hai goc déi dinh)

Brp =Bxp =90°

Suy ra AHBD =AKCD (canh huyén — géc nhon)
Suy ra HD =KD (Hai canh tuong ung)
Xét ADBK va ADCH co:

BD =CD (Vi D la trung diém cua BC)

BDK =EDH 1.1 o6 dbi dinh)

HD =KD (Chirng minh trén)

ADBK =ADCH

Suy ra (c—g-o¢)
BK =CH ,__ .

- (Hai canh tuwong ung)

AABC A . BD=CD
ma

b) Vi vudng tai
BD =CD =4AD ZI—BC
2 . AD =DC
Suy ra nén

AADC D

D

AADC . . .
suy ra cantalr = .

Chung minh: cantai =~ ,cod DM 14 duong cao nén dong thoi 14 trung tuyén.

Suy ra M 1y trung diém cua

1
AACK KM =—AC
Xeét vuong tai K , cO KM 1 trung tuyén nén - (1)
CD =1 BC
Ma 2
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AABC A BC> AC

vuong tai “* suy ra 3)
CD>KM

Lai co

Tu (1), (2) va (3) Suy ra

c) Xét AADC va AEDB .

BD =CD (Vi Dy trung diém cua BC)
pc :EDB( Hai gbc déi dinh)

= AADC =AEDB = Bac=Pep .
(c—g-c0) (hai gbc tuong Ung)

Ma Bac va BEs la hai goéc so le trong Suy ra BE//AC

Xét ABEN cO hai duong cao PB oy EH 4 nhau tai

ABEN ND 1 BE
suy ra (4)

Lai ¢4 DM L ACI(gt) . BE//AC = NM L BE
ai co , ma

D nén diém D la truc tdm cua

©)

JM, 1

. D, N . .
Tur (4) va (5) suy ra ba diém thang hang.

AABC 4 Ue=36° . Upc =34
nen

vuong tai “*,

AABD s AECD o

d)
Xét
BD =CD vy D 13 trung diém cua Z€)

HpB =EDC (hai goc dbi dinh)

gt)
= AABD =AECD

AD =DE (

(c—g-c¢) = Hpp =Ecp =54 (hai goc tuwong ing)

Do dé Hee =Hca+BoE =90

vy MCD D= Uep =B4E =36

can ta

Miit khic, CF 1 phan gide "B nen 1CT =BCF =18

ErE 4 o .. . ACE . Bre=HcrF+Bac =18 +36" =54°
a gOC ngoal cua nen

BD =AD AABD Ugp =Bap =54°

Talaico: suy ra can tai D do d6

AABD =AECD = Bap =FEF =54

Ma (chirng minh trén)

Do vay CEF =€FE =54 | ACEF . . .
0 vay hay can tai

Ciu 63. (HSG 7 huyén Thai Thuy 2017 - 2018)
A4ABC

C

AC D AD =A4C

Cho vudng can tai A Trén tia déi cua tia lay diém = sao cho

BC, BD

. Goi
] N A \ R B
lan luot 1a trung diém cua

a) Tam giac BDC la tam gidc gi? Vi sao? So sanh DM 5 CN .
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b) Tu M e duong thang vudng goc véi CN cht tia B4
ABMKE =ACMD
¢) Biét AB =a . Tinh chu vi tam giac DMK
Loi giai
B
N M
ul
D A C

K

a) Chung minh dugc ABAD =ABAC (c—g—o)

= BD =BC _, Bec =PBa+UBC =45 +45° =90°
= ABDC vuong can tai B

Chimg minh duoc: ABDM =ABCN = DM =CN

by Vi ABDM =ABCN = Brne =Bup

ABNC . . B . Bnc+Boy =908
vuong tar — nén

ACME . . F . McCE+BuE =90°
vuong tar = nén

o dg BME =BMD = Bukx =Bup
u d6 suy ra:

ABME =ACMD
(g-c—g

BC =a\2

Chtng minh:

¢) AB =a

tinh duoc

aJ‘

BD =BC =a2: BM :—BC =
Va ciing tinh dugc
ABMK =ACMD = MD =MK

Vi
Chu vi ADMK 1a: 2MD+ DK
DM = "f
2
Tinh dugc ~ do &p dung dinh ly Pytago vao ABDM

P - A p— "}
Chimg minh duge; ABPK =ABCK = DK =BC —af2

do &p dung dinh ly Pytago v&i tam gidc

tai K Chting minh:

ABC

Trang 16/70



DU AN TACH PE HSG TOAN 7

2MD + DK =2aﬁ 2 =a D+a~f_ =a(~.fﬁ+ﬁ)

Chu vi APMK ;. -
Ciu 64. (HSG 7 Ly Nhéan, Ha Nam 2021 - 2022)

Cho tam giac ABC vuong tai A Trén nira mit phing bd AC chira diém B keé tia Cx song

song v&i Ea trung diém , tia

a) Chimg minh £ 12 trung diém coa 4P

by Tir £ ha EK vuong gée véi A€ (K thuse AC). Chimg minh EPK =HBK

. P, .
c) BK o4 AE DK BC H Chung minh PH song song voi

LO’l gidi

DC;’;’ AB 4
a)Tac (gt) ma AB 1L AC (gt) nén DC 1 AC
Mait khac tam giac ABC vuong tai 4 , trung tuyén AE Suy ra AE =BE =EC
EFe ADEFA =EC
Lai c6 tam gidc ACD vudng tai C, va co ' (1)
st MEB 3 ADEC  HEB =€ED (&6 diny : BE =EC EB4 =Fcp (s0 le trong)
Suy ra AAEB _ ADEC (g-c-g)™ AE =ED @)
| . E {s . % ., AD
Tu (1) va (2) suy ra = la trung diém cua
= =90° BC =DA(=2EC
by Xet MBC 3 ACDA. ¢ b =f =90 - AC onh chung: (=2EC)

AABC =ACDA (c-g-C = .
Do do (¢-g-¢) = 4B =CD (hai canh tuong ng)
ABC c AE =EC :_B':f'
Tam giac vuong tai 4 , E s trung diém BC Suy ra =

= AAEC . E _EK14C = EK
ma

cAn tai AC AK =KC

cling 1a trung tuyén hay
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Cau 65.

Xet MKB 3 ACKD ¢ AK =KC (o b =€ =90 , AB=CD

=ACKD = Bpx =UBK
AAKB (c-g-0)

Suy ra (hai goc tuong ung)

AAKB =ACKD BK =KD ks =BkD

¢) Vi (canh tuong ung); (goc tuong ung)

Ma UkE =BKE =90

(cmt) nén

nén PKE =HKE
PEK =HEK

AAEC E

c6 EK duong cao ddng thai 1a phan gide nén

EK PkE =BKE

Mait khac
xet AEPK o AEHK PEK =HEK

can tai

(cmt);
PE =EH
AEPK _ AEHK (.o )=

canh chung; (cmt)

Suy ra (hai canh tuong ung)

180° -

= Brp =
a o E 2
can tai 3)
= B - IEU.,_ E
can tai E = 4)
Twr (3) va (4) suy ra EHP =EC4 ( ddng vi) nén PH song song voi
(HSG 7 huyén Anh Son 2022 - 2023; huyén Thi¢u Hoéa 2020 - 2021)

Suy ra APEH

Mt khac 2EC

Cho tam giac nhon , ¥ 1a trung diém BC. Trén nira mit phang c6 bo 1a

AB AB A 4 AE =AB T,

chira diém ¢ , v& doan thing AE vuong goéc voi tai

B

duong thang

én nira mat phang c6 bo 1a duong thang AC ,chtra diém © v& doan AK vudng goc voi AC tai

4 4 AK =4AC
a) Chirg minh rang; EC =BK .

DN =DA AAKE =ACAN

b) Trén tia d6i tia DA lay diém N sao cho
Loi giai

. Chtiing minh

A

N

W4+ Bac =90°: BAC +B4E =90° | R4B =B4E
a) Vi nén
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Cau 66.

. ACAE
a c

v O :

Xét AKAB
AK =AC
AB = AE

Wap =B4E

J = AKAB =ACAE(c.g.c)

= EC=BK ( hai canh tuong tng)

A4ABD va ACND co:

b) Xét
AD =DN ‘
BD=DC | = AADB =ANDC(c.gc)
Ups :ED.-‘»’J = AB =CN =AE
Vi AABD =ANCD(emt) = Ba4p =BnD
1
. AB//NC
Ma ching & vi tri so le trong nén
AB I/ NC | _
= NC L AE
. AB L AE|
Ta co:
Lai of: BAK =90 +€4E
ai ¢co:
Ma . AE LNC= Hon =BAE +90°
a .
= WaE =Hew
AK =AC }
AE =CN

= AAKE =ACAN(c.g.c)
HkE :QCNJ
Xét MKE (3 MCEN o

(HSG 7 huyén Nghi Xuén 2022 - 2023)
vuong goc voi AB
AC va AE =AC

Cho tam giac nhon ABC. Trén nira mit phiang chira ¢ by 4B yg AD

AD =48 7ren nira mit phing chira B py AC g AE vudng goc voi

a) Chirng minh: BE =CD

b) Goi M 1a trung diém cta BC. Chimg minh: 4M L £D
Loi giai
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Cau 67.

a) Xét MBE 3 MDC .

AE =AC; AB=AD BAE =Bac(=90" - Bac)

9

= AABE =A4DC = BE =DC (canh tuong tmg)

b) Lay diém Ksa0 cho M 1a trung diém ctia 4K

Xét AABM va AKCM co:

AM =MK  BM =McC By =Hymce
—~ AAMB =AKMC = AB =CK:Bam =Bk

M
AE =AC.CK =AD BaDp =Uck(=1580" - B4cC
xat AEAD s MCK ; , ( )

b

3 AD =AB = CK =A4D

= AEAD =ACK = HED =84k

= Hanv +UED =Ban + Rac =o0°
Neén: AM L ED

(HSG 7 huyén Yén DPinh 2022 - 2023; huyén Rach Gia 2018 - 2019; huyén Hwong Khé

2017 - 2018; huyén DAt Miii 2016 - 2017)

AABC
AE

AC

Cho

doan

, trung tuyén AM Tren nira mit phang chta dinh ¢ b 1a dudng thing AB dung
vuong goc voi AB 3 AE =AB 1een nia mat phang chira dinh B po1a duong

thang dung doan AF vudng goc vaoi AC va AR =4C . Chimg minh rang:
FB =EC
a) .

b) EF =2AM
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Cau 68.

0) AM 1 EF.

Loi gidi

A

E
H t
B M C
F
K

a) Chung minh AABE =AEC (c—g-c¢) = FB=EC
b) Trén tia d6i cua tia MA lay K a0 cho AK =24M

. AABM =AKCM = CK /! AB
Ta co:

= Uk +Bap =PAF + Bap =1580° = Uck =Bar

Xeét AEAF va AKCA co:

AE =AB =CK AF =AC (. Yek =RarF

= AFAF =AKCH (c—g—c):’ EF =AK =2AM

 AEAF =AKCA = B4x =4FE
c) Tu

= WFE +Pax =BAk + PAK =90° = 4K 1L EF
(HSG 7 Vii Thw, Thai Binh 2021 — 2022)

Cho A4BC nhon. Ké tia Ax vuong goc voi AB (tia AC nam gitra hai tia Ax va 4B ), trén tia
L Lz = . A : . s o
Ax lay diém D a0 cho AP = 4B Kgtia vuong goc voi A¢ (tia AB him gitra hai tia
A Ay ; =
Y va AC), trén tia lay diém E sa0 cho AE AC.

a) Chirng minh BE :CD.

b) Goi M 1y trung diém cua BC Lay diém H thuge tia déi coa tia MA a6 cho MH =MA
, . o AADE =ACHE

Chirng minh .

Loi giai
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H

C Bap+Bac =Pac=90" 4 14C
a) Ta co: (vi

b

Eap + BAc =X4B =o0° i Ax 1 AB

= B4 =FuD (ctng phu v6i Bac )

Xét ABAE 3 ADAC o

)

AB =AD

AE =AC 415 thidy),
E"!E :EHD (chimg minh trén)
ABAFE =ADAC (c.o.C = .
Do d6 (¢8¢)= BE=CD (hai canh tuong Ung)..

b) Xét MMB 3 AHMC .

BM =MC BC

(vi M 1y trung diém

AM =MH (4i3 thidt),

)s

Do o MMB=AHMC (= AB=CH Uprr =krcw (twong tmg).
AB /ICH
Ma Ham va hcr O vi tri so le trong so v&i AB yy CH =

= Her +Bac =180 (hai gdc trong cung phia).

Lai cé: Bac +Bap =Bac +Bap+Bap =B4ac+Bap =90° +90° =1580°

= Bap :QCH‘

xeét MDE 3 ACHA .

AE=AC (4ia thiét)
AD = AB (chirng minh trén)
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Cau 69.

Eap =HcH (chiing minh trén)
AADE =ACHA
Do d6 (c.g.c)
(HSG 7 Phong GD&PT Hoing Héa 2018 - 2019)
Cho A4BC c6 ba goc nhon, AB < AC , trung tuyén AM. Trén nira mit phing bd AB (hia
R Ca ~ N A J r.e NS — . A 5 - 2 \
diem v€ doan thang AE vuong goc voi AB 5 1E =48 Trén ntra mat phang bo AC
chira didm B , v& doan thang AD vuong goc voi AC va AD =AC.
a) Chirng minh BD =CE
b) Trén tia d6i cua tia M4 14y N sa0 cho MN =MA. Ching minh: Acn =180°- Bac va
AADE =ACAN
AP < A
¢) Chirng minh: <40
Loi giai
A
A
4 ‘!‘ E
D ‘
B m c
N
a) X¢t MBD (3 MCE .
AD =AC(gt)
AE = AB(gt).
Bap =B4E (cting phu v6i Bac )

= AABD =A4ECI(c.gx)

= BD=CE (2 canh tuong ng)

b) Xét MBM 3 ANCM .

AM =MN(gt);

BM =CM | gt):
Uye =Narc (d&i din)
= AABM =ANCM(c.gc)

= Ham =Ncm (hai gbc tuong (ing)
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Uen =Ues + Bov =Ues + Upe =1580° - Bac

Do d06:

. Bar =Bac+B4E- Bac =180 - Bac
+ Ta co:
= PAE =Hcw

Xét AADE va AACN co:

CN =4 AB)

E (cung bé‘mg
AC =AD| gt).

Bae =Hen(emr)

= AADE =ACAN(cgc)

A Q P =04AD+ D.ﬁi.‘gP :Bfif‘l‘ﬁffi
¢) Theo tinh chat géc ngoai, ta co: Q @ @ L APQ

. AB< AC ., AE<AD= WpE<HED
a nen

AD =PAE
Theo chiing minh trén ta co: 8

L BAD +BD4 <BAE + PEA
Tur d6 suy ra

Uop<Upo= aP<40
ay

M

H
Cau 70. (HSG 7 huyén Son Dong; huyén Kinh Mén 2022 - 2023)

Cho tam giac ABC ¢6 M 14 trung diém ctia canh BC. Trén tia ddi cua tia MA 14y diém E saoc
ho MA =ME

= AC /I BE
a) Chirng minh: AC=LB ; .

b) Goi 1 1a mot diém trén doan théng AC, K 12 mot diém trén doan théng LB ma

— . R Ig Mg K 2 \
Al =EK Ching minh ba diém thang hang.
Loi giai

= AC// BE
a) Chirng minh: AC EB; .
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Cau 71.

Xeét AMAC va AMEB co:

MC =MB (40 M 13 (runo didm cua BC)

HMC =EMB 4 dinh)

MA =ME (GT)

Do do A€ =AMES (¢ g )

e iC—BE hyc =WEB

(cac canh tuwong ung) va *

2 el . AC//BE
gdc nay & vi tri so le trong nén

AC =EB _, AC//BE
va

(cac goc tuong ung)
Ma

Vay
b) Do AAMC =AEMEB

= dmr =Euk (hai goc tuong Ung).

Xeét AdAMT va AEMK co:

(ching minh trén)

Al =EK Pavr =KEM MA =ME

(gia thiét),
= AAMI =AEMK

(theo ¥ a), (gia thiét)

(c.g.c).

Ma Unr + Buk =180° Unrk + ¥ =180° = Huk =180°

(hai goc ké bu) nén

El

. R ) K M \
Hay ba diém thang hang.
(HSG 7 huyén Dong Hung 2022 - 2023)

E

Cho tam giac ABC , M 13 trung diém ciia BC. Trén tia dbi cua tia M4 lay diém £ sao cho

ME =MA

. = AC/I BE
a) Chirng minh rang: AC=LB va .

b) Goi Iy mét diém trén AC; K3 mét diém trén EB 40 cho 41 =EK Chirng minh ba

« X [aMa K 2 \

diem thang hang.

C L cQ L AM(P,0€ AE)
¢

47 AP+AQ =2 AM
C)TﬁB ke BP LAM o o _

. Ching minh
Loi gidi
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A
»
I
O
B | M C
K
E
a) Xgt AMMC 3 AEMB 4.
AM =EM (gt)
AMC =EMB (d6i dinh)
BM =MC
(gt)
= AAMC =AEMB (c—g—0) = AC =EB (hai canh twong tmg)
Vi AAMC =AEMB (cmt)=’ MAC =MEB (hai goc trong (mg)
ma hai goc nay ¢ vi tri so le trong
. AC /I BE
nén

by xét AMAMI 3 AEMK .

AM =EM (g

MAI = MEK (AMMC =AEMB)

AL =EK (4,

= MMI =AEMK (= AMI = EMEK (hai gbc twong (ng)

Ma AMI+IME =180" 1 066 K bi

ME ] = ° . .M, K _.
= EMK +IME =180 = Badiém "~ thang hang.

_ ABPM =AcoM . Bev =Bowm =90°; BM =cm Bus =Evo
c) Taco (Vi )
= PM =OM = AP+AQ =AM - PM + AM + MQ =2AM
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Céu 72. (HSG 7 huyén Krong Ana; trudong Bic Son, huyén Hung Ha 2022 - 2023; huyén Thuén
Thanh, Bic Ninh 2021 - 2022; trudong Nguyén Chich 2017 - 2018)

Cho AABC, My trung diém ctia BC. Trén tia d6i cia tia M4 lay diém E a0 cho ME =M4.
: - I/

a) Chung minh rang: AC =EB va AC) BE.

b) Goi 7 1a mot diém tren A€, K 13 mot diém trén B sao cho 47 EK  Chimg minh ba

diém I, M, K thang hang.
EH L BC (HEBC) ., HBE =50°, MEB =25°
o Tu £ ke . Bidt ' _Tinh HEM 3 BME

Loi giai

a) Xgt MMC (y AEMB. .

AM =EM (gt)
AMC =EMB ( déi dinh)

.B J'M = JIV[C
(gt)

= AAMC =AEMB = AC =EB

(c—g-o0
AAMC =AEME
Vi (cmt)

(hai canh tuong rng)

= MAC =MEB (hai géc tuwong ng)

et e . AC /| BE
ma hai géc nay ¢ vi tri so le trong nén

b) Xét AAMI 3 AEMK 6.

AM =EM MAl =MEK (MAMC =0EMB) 41 _ppe

gb); (gt)

= AAMI =AEMK = AMI =EMK
(c-g-o

N AMT + IME =180°

(hai gbc tuong tng)
M (hai goc ké bu)
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Cau 73.

ME ] = N . I, M, K _.
= LMK + IME =180" = Badiém "~ thang hang.

srE (H=90°)
¢) Trong tam giac vudng

= HBE =90° - HBE =90° - 50° =40° = HEM =HEB- MEB =40" - 25" =15

. HBE =50°
co .

BME la goc ngoai tai dinh My AHME
= BME =HEM +MHE =15" +90" =105

(HSG 7 trwong Hung Thu 2017 - 2018)
E

ABC’ « R . Ko . 4 « R
Cho tam giac M 1y trung di€ém cua BC. Trén tia d6i cua tia M4 lay diém ~ sao cho
ME =MA. Chting minh ring:
AC =EB _, AC//BE
a) va .
. AC; K 2 = -
b) Goi 1 la mot diém trén ¢ la mot diém trén EB sao cho Al =EK. Chimg minh ba

R [9 Ms K M \
diém thang hang.

EH L BC(HeBC). &y e
oTu E ke Bkt HBE =50 , WiEB =25 tinn HEM 3 BME

H e HF | BE(FEBE). HF +BE > BH + HE.

d) Tu Chung minh rang:

Loi gidi

a) Xet MMC 3 AEMB .

AM =ME (g HMC =BMB 4 o 10 BM =MC
= AAMC =AEMB
(c—g—0c)
= AC=EB , Muc =BEB
Ma 2 gbc Mac va WieB ¢ vi tri so le trong nén AC//BE.

b) Xét MMI 3 AEMK .
Trang 28/70



DU AN TACH PE HSG TOAN 7

Cau 74.

= Wrar =] AAMC =AEMB =

Nen MM =AEMK (o= Hvr =Bk (hai goc fwong tmg

Ma AMI+BE =180 (‘hai goc ké bu)

= By + Bre =Uur + Bue =1580°

2

Suy ra ba diém thang hang.

¢) Trong tam giac vuong BHE (ﬁ =90 ) b ¥BE =50

= WER =90° - WiBE =90° - 50° =40°
= Hen =WiER - Mrep =40° - 25° =15°
BmE la gbc ngoai tai dinh M (i AHEM

. BaE =HEM + MHE =15° +90° =105°

Né (dinh 1y goc ngoai cua tam giac)

BHE H BE >HE EF<HE

d) Tam giac vuong tai ** nén

BE OF =HE.

ton tai diem = nam gitra B ya F sao cho

o HoE =BHE

Do d6 trén

AOHE .
Taco 2 can tai E n
| Bro + BHE =90°
Mz HoE + BHF =907 = Bro =BarF
a
.J | BH
Ké Q. .

AQJH =AQFH
Ta cod © € (ch —gn)
= HF =JH BO>BJ

. FH +BE =FH + BO+QF > JH + BJ + HE =HB + HE
Do d6 .
Vay FH+BE}HB+HE.

(HSG 7 huyén Tam Dwong 2022 - 2023)

Cho tam giac 4BC co AB < AC<BC

ABC. Ké OH

goi 0 1a giao diém cua ba dudng phan giac ctia tam

C tai H Ol BC

vuong goc voi , vuong goc voi tai

a) Chirng minh ACHI

AC

la tam giac can
lay K sa0 cho 1K =4H , 201 M1, giao diém ctia AK 3 HI Chtrng minh

My trung diém cia AK.

b) Trén doan

B.O.M .
¢) Ching minh ~~ " thang hang
Loi gidi
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Cau 75.

B I ' x C
ACHO

a) Xét 210 vy

co
Co chung
€10 =BHO =90°

_ ACIO =ACHO= CI =CH = ACHI . .C

Nén can tai

CAE J/BC HEm =Hic:Bic =UHE Bic =Fic
b) K¢é ta co
Nén HEH =HHE suy raMEH o5 taiA

= AE =AH =IK

CAEMAKMT  WiaE =Wk AE = U =R

Xet co
AAEM =AKIM = AM =KM
(g.c.g)

Vay M 1y trung diém cta AK

OD 1 AB _, AAOD&ANOH , OA
, Xet C

c) Ké 0 chung,

Upo =40 =90°:B4D =BAH = AOAD =AOAH = OD =0OH

, . o ABOD =ABOIl = BD =Bl == BK =BI +[K =ED + AD =B4
Ta chirng minh

= ABKA B = BOLAK

can tai

Ching minh tuong tw ta cd OM L AK

= OM,B ., .
thang hang

(HSG 7 TP Lao Cai 2022 - 2023)

ABC

Cho tam giac 63 g6c nhon, AB < AC < BC

. Céc tia phan gidc cua goc 4 ya gbc
4 . . A BC:H . . A ) ~ Je
cat nhau tai 0. Goi F 1a hinh chiéu cua 0 trén 1a hinh chiéu cua 0 trén AC. Lay

I trén doan FC sao cho F7 =AH Goi K 1a giao diém cua FH 3 AL

AFCH . 04 =0I
can; .

diém
a) Chirng minh
b) Goi M 13 didm trén doan thang FH g6 cho MI =FI Chung minh Mi HAC.
¢) Chirng minh K1 trung diém cua Al 3 3 didm 5,0.x thang hang

Loi giai
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B : C
a) Chirng minh AFCH can; 04 :OI.

xeét ACHO (3 ACFO (.
oo =Bro =90°

co la canh chung

Hco=Fco ,.co . .. . PcH
(vi la phén giac )
CACHO =ACFO = CH =CF= AFCH , . C
Suy ra: (c.h-g.n) can tai
xet MHO 3 AFO (.
Ero =Bro =90°
AH =FI (gt)
OH =OF (Tinh chat dong quy cua 3 dudng phan giac)
AAHO =AIFO (c.g.c)suyra 04 =01 ( 2 canh tuong ung)
by Xét AFMI o tqi T (M1 =FI gig pigyy = MFT=Fur
xét AFMC 4 i € = Wre =Frc )
Tu (1) @)~ Werr =Buar =BrC
= Brcr =By MI /| AC

ma 2 goc ¢ vi tri dong vi nén

] . IGIAC|GE FH)
c)+)Qua * v&

CAFCH . . C=Eur=Brm (1)
Ta co can tai

Ma BHF =FGI (@ng vi IG//AC)

(2
To (1) va ) = Brra =¥Fcr hay WG :H?F’

AIFG I = FI =GI

Vay can tai , mat khac:

— Gl =AH(=FT
FI =AH s (=FT)
. Yok =Uuk: Hak =8Ik G|l AC
Ta lai co: (so le trong,

Xeét AAHK va AIGK co:

)

Trang 31/70



DU AN TACH PE HSG TOAN 7

Cau 76.

Fox =HrK(emt) Gr =4m(cmt)  HAK =8Ik (emt)

5 3

= AHK =AIGK
= AK =KI

(g-c-g)

(hai canh tuong tng)

Hay Ky trung diém cta Al

Ve OF 1 AB tai E

) , MEH ABEF | . . AB
Tuong tu cau a, ta co: thir tu can tai

BE =BF s AE =AH .

+)

Suy ra
BA =RF+FEA=BF +AH =BF + FI =BI

= AABI can tai B .

B, BK ,
Ma BO 1a phan gidc ciia =~ la dudng trung tuyén cua

B.0.K | .2 2 \
nén la ba diém thang hang.

AABI

(HSG 7 huyén Quan Son; huyén Hoang Ho6a; trwong Hong Linh, huyén Hung Ha 2022 -
2023; truomg Lé Hong Phong; truong Nhon Tri 2018 - 2019; trwong Kim An; truong
Phi Truong; truong Ly Thuong Kiét 2017- 2018; truwong Giao Tan; trwong Nguyén
Khuyén 2016 - 2017)

Cho tam giac ABC c6 ba goc nhon, AB < AC<BC . Cac tia phan giac cua 4 va = cat nhau
tai 0. Goi F 13 hinh chiéu cua 0 trén BC; H 13 hinh chiéu cia 0 trén AC . Lay diém I
én doan FC sao cho F1 =4H Goi Ky giao diém cua FH va AL
1) Chtrng minh AFCH can.
2) Chiing minh AK =KT
3) Chung minh ba diém B , 0, K thing hang.
Loi giai
- - ' 5 e

B F 1

ACHO _, ACFO _,
va C

1) Xét 0:
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oc la canh chung

BcH =Bcr Yes

(vi co la tia phan giac cua
ACHO =ACFO

)

Do do (canh huyén — goc nhon)

CH =CF
Suy ra: .

AFCH

Vay can tai ¢ .

(Ge FH)
2 ve 16 //4€
S ¥ =Pcr . Fcr =Puc
uy ra va
Ma Fcr =Puc

(hai goc so le trong)

iAFCH C

(v

can tai

)
Nén i =Far

AFIG 1

Do d6 cantai © .

= IG =[F

nén
Ta o Yok + loF =180°  Unk + PHe =150°
aco ;

Mi fGF =PHC (cm

(hai goc ké bu)
t)

ey TOK =HHK

AMHK g Wak + UkH + Yak =180°

AIKG K16 + %G + lox =180°
Mg FOK =HHK (cmt); Kt =G (hai goc dbi dinh)
ey HAK =RiG

xet MHK 5 AIGK 6

o:
AH =IG (cmt)
Hak =Kic (cmnt)
Yuk =¥ok (crnt)
Do do MHK =MGK (.
Suy ra AK =K1 (hai canh twong Umg)
3)- Ve OE 1 4B tai E
Cach 1
Tuong tu céu a ta co: AAEH, ABEF thir ty can tai A, B Suy ra: BE =BF 3 AE =AH
BA=BE+FA =BF +AH =BF + FI =BI . Suy ra: AABI 4. tai B
B AABI

Ma BO la phén giac goc ', va BK 14 duong trung tuyén cua

Trang 33/70



DU AN TACH PE HSG TOAN 7

Cau 77.

Nén: B , O, K 13 ba didm thang hang.
Cach 2:

AABC 0 N co

c6 2 tia phan giac 4 \ cit nhau tai

(*)
Nén BO la tia phan giac thir ba cua dsc
AOB =AIOB (8€8) . AB =BI

ABK =AIBK (cco) = Upk =FgK

Upc %)

Chtng minh duogc:
Tt do suy ra BK 13 tia phan gidc ctua

BK,BO
Tu (*) va (**) suy ra tia trung nhau

B.O.K . .2 2 5
Hay la ba diém thang hang.

(HSG 7 Tp Bic Giang 2022-2023)

ABC AB< AC

%V

. Goi Foya H 13n lugt 1a chan duong vudng gbc ha tur o xudng cac canh
C

a = cét nhau tai
BC _, AC
va .

Cho tam giéc
0

c6 ba géc nhon co . Cac tia phan giac cua
a) Chirng minh AHFC can tai
b) Trén canh FC liy diém I sa0 cho AH =FT Qua I ke dudng thing song song AC cét
FH tai G . Goi K 1 giao diém ctia ALz FH Chirng minh AAHK =AIGK.

. .2 B,OK _. X
¢) Chiing minh ba diém thang hang.

Loi giai

B

\OH 1 AC., . H .OF LBC..F . BHC=Brc =90
a) Taco tai " va tai = nén

Cco Yep . Bew =Bcr
nen

Laico la phan giac cua

AOHC =A0OFC

Chira (canh huyén-g6c nhon)

CH =CF = AHCF . C
cantai ~ (dpcm)

I = IG =IF =4AH

Suy ra

b) Chi ra MCF

G| Ac . RiG =RamRar =Rr4
CO nen

can tai

Ta (hai goc so le trong)
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Cau 78.

MAAHKE =AGK.
(g-c-g)

OFE =0OF va AOEBE =AOBF
Opc @

c) Ké OE vudng goc AB tai E. Chira (canh huyé n-c anh

gb6c vuong). Tur dé chirng minh duoc 50 la phan giac cua
i AAAK =AIGK

T suy ra KA =KI (hai canh tuong Ung)
Chimg minh 248K =ABK (o o)
Hpe @

Chira BK la phan giac cua
® @ B,O,K _.

Tu va taco thang hang.

(HSG 7 Thi xa Kinh Mén, tinh Hiai Dwong 2020 — 2021)

ABC , AB< AC<BC O

Cho tam giac nhon co , 7 la giao diém ba tia phan giac cc goc trong
cua tam gidc. Ké OH vuong goc AC tai 7 , or vuong goc BC tai I

1) Chuing minh ACH! can.

2) Trén doan 1c lay K a0 cho 1K =4H , g0i M 15 giao diém cua AK 3 HI Ching minh

M 1y trung diém cua AK

3) Chung minh B , 0, M thang hang.
Loi giai

B

Bl =B

) Xét ACHO , ACIO .. Brc =8ic =90 oc chung,

= ACHO =ACIO
= CH =CI

(gt)
(canh huyén — géc nhon)

(hai canh tuong tng)

ACHI C

Suy ra can tai

2) Tir K ké dudng thing song song v6i AC, cat IH tai P

Suy ra P =€HI (déng Vi)

M BHI =E8IH . ACHI C
a 1

can tai

(v
= kpr =kir = AKPI

)

can tai K
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Cau 79.

= KI =KP . KI =AH = PK =AH
ma

0 _ o
Tu suy ra: Urv =Rpm , MaH =Mkp

Xeét AAHM va AKPM co:

(hai goc so le trong)

AH =PK (emt) YHM =KPM(emt) Wam =Bkp (ome)

2 b

Do do MHM =AKPM (o oy quo g AM =MK

3) Ké OE vudng goc voi AB tai E

Tuong tu ¥ 1 ta chimg minh duge 5/ =BE  AH =AE

Do d6: BI+IK =BE+AE suy ra BK =BA = ABAK can tai

B
ma M 12 trung diém cua AK

ABAK B oo BM 13 duong trung tuyén

Upk

Do do can tai

Suy ra BM 14 tia phén giac cua

Ma BO1a tia phén giac cua 4Bk

Do do B, O, M thang hang.

(HSG 7 TP Thai Binh, Thai Binh, Truong Tran Han 2021 - 2022)

M,N . AB,AC
A4BC vudng can tai 4 .Goi 7 lanlugt 1a trung diém cta canh .Ké

: . K, 4 .
AB tai E ,AK vuong goc M tai Q vudng

Cho tam giac

A~ CM . HHE
vuong goc ta1

HN .Q_

gbc voi tai

vudng goc

a) Tinh Bxn .

b) Chitng minh 2485 can,

¢) Chtrng minh HM 1y phan giac cﬁaﬁ'é1 HE

Loi giai

Ak /ol (AK LkH,0H LKH) (1)
a) Ta co: o ©

A0 1/ HK (2)

AQ 1 OH 4 W HE .
a: eLo va Ik LAK ( Tt vuong goc dén song song)

M (g)

(2) == =KH: L =
@ AQ =KH:AK =0H
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Cau 80.

. AK =4 = AK =AQ =0H =HK
Lai co: © (gt) ©=0

AAQH . YHo =45°
= MO vuong can tai — nén 9

= Une =Uno +Bre =45° +90° =135

(1)
Ta co MKB =ACHA (o i
AK =CH (. AB =AC(eh) Bak =Hca oo Rac)
= Ukp =HHC (hai goc tuong tmg)
M YHC =135° (chtmg minh trén) (2)
T (1)va(2)~ s =135

. Ugkp+BrkH + UkH =360° = 135" +BKH +90° =360° = BKH =135
Mat khac

b) xeét ABKA 3 ABKH .

BK Oxs - Bk (5135°) xy—xH

chung, (cmt)

= ABKA =ABKH = B4 =BH
(c-g-¢)
= ABAH . B
can tai

. Wk _ WHE

c) Taco

(hai canh tuong ung)

(cung phu véi M ) hay Bak = R

Vi ABKA =ABKH = BAK _ Brk

= BHK _ Rnr

( hai goc tuong ung)

Ma M pim gitra hai tia HE \, HB
(HSG 7 huyén Quang Xuwong 2022 - 2023)

Cho 2BC Juéng can co day 13 BC

Ke NH vuong goc voi M tai H gq HE

M AQ

nén M 13 tia phén giac cua BHE .

. Goi M va N lan luot 1a trung diém cua 4B VéAC.

vuong goc voi 4B tai E e 4K vuong goc voi

vuong goc voi HN tai 0 .

) ., MAKM =ACHN =AAQN
a) Chirng minh tam giac o

h AABH can.

ai K Ke

b) Chirng min

¢) Goi ¥ 1a diém di dong trén tia 1, P 13 diém di dong trén tia B . Xéc dinh vi trf c4c diém

F P AHFP

,~ sao cho co chu vi bé nhat.

Loi giai
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a) Xét hai tam giac vuong MEA co:
| .
AC ‘

AM :C.-"»-" 1=t
. 2 2

Wk =WcH (cting phu v6i Kac
AMEKEA =ANCH

)

(canh huyén, goc nhon)
AMEA =ANQA
Tuong tu :

AMEA =ANCH =ANQA
Suy ra

Suy ra

AK =AQ =HC
b) Tu cau a suy ra €

Xét hai tam giac vudng AHC va AKB ¢4,

Bk =WchH AB =AC.4K =HC

Suy ra AHC =ABKA (4,
Mit khac ta c6 AQHK 1a hinh chir nhat nén AQ =KkH suy ra AK =KH
Vay: AAKH vuong can suy ra HHK =45° .

Khi . HHC =135" . HKB=135° suy ra Bxw =135°

Xét hai tam giac vudng BKH 3y AKB

canh BK chung ; AK =KH . HKB =BKr =135

AABK =AHBK
Suy ra Suy ra

ABH _, . : B
Vay tam giac can tai

¢)

AB =BH
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Cau 81.

B

H . HH, H :
Goi ' 1a diém sao cho AC la dudng trung truc cua : : ? 1a diém sao cho CB la duong

. HH,
trung truc cua

’ Hl H2 A g A qN: M HIHZ A A
Taco -, c0 dinh, d¢ dai doan thang khong doi.

o . HF =FH;HP =PH,
Theo tinh chat duong trung truc ta co: )

HF + HP + PF =PH, + FH, + PF zH H,

én
A . d 2H\H, od .o xos  HH,  CHIFPH, . \
Vay chu vi " doddé  nhd nhat bang khi ~ thang hang
. . HH .
Vay chu vi AHFP b6 nhét khi £ 1a giao diém cua T2 v AC , L giao diém cua
HH, . CB
véi

(HSG 7 huyén D6 Lwong 2022 - 2023)

ABC vudng can tai A Tudiém £ trén canh AB 5 duong thang vudng goc voi

Cho tam giac
BC cit cac duong thang BC va AC thir tu tai H 3y M Goi

BE Ty H AB

N 1a trung diém cua doan thang

v& duong thing song song véi cit duong thing AC tai K

a) Chirng minh tam giac BHE .

b) Chirng minh K3 trung diém cta doan thing MC .

¢) Cho diém 0 ndm trong tam giac ABC sao cho 04 =0C va Hoc =150 . Ching minh
AB =OB
Loi giai
M
A
K
E
N
F (0]
B H C

Trang 39/70



DU AN TACH PE HSG TOAN 7

Cau 82.

a) Ta co: ABHE vuong tai H gy BBH =45 (AABC vuong can tai A4 ).
Suy ra ABHE vuong can tai H
| AB//HK
= HK L AC = AHKM

4B L AC Y <
b) Taco: vuong tai — (1)

§ = = qa /4 ] — ] I . W = 3¢
Ma AEM =BEH =457 (o0 oy va EM =REM (50 o RHM =45 o)
Tur (1) va (2) suy ra AMKH vudng can tai K = MK =KH .

MK =CK

Ta lai co: CK =KH (vi AKHC vuong can tai K ) nén suy ra hay K3 trung diém
, e MC
cua doan thang .

AAFO ABC

déu trong tam giac
Xot AAOE va AABF

c¢) Dung
, ta co:
A0 =AF B4c =P4B 4B =AC

AoE =MBF (ege)= YrB =Hoc =150°
Suy ra .

Khi d6: BrFo =360° - UFg- UFo =360°- 150° - 60° =150 _

Xét AAFB va ABFO , ta co:

FO=AF, Yrp =BFo :BF 13 canh chung

=ABFO(c.gc)= AB =0B
Suy ra AAFB .
(HSG 7 huyén Tho Xuéin 2022 - 2023)

ABC vudng can co6 day BC. Goi M ,

M tai H ke HE vudng goc voi

vuong goc voi HN tai Q.

AK =HC =AQ

(dpcm).

N A

lan luot 13 trung diém cua B vaAc,

AB ) E ke 4K

Cho tam giac
Ké NH _ . g
¢ vuong goc vaoi

) A
CM i K Q

vudng goc voi
.Ké

BKA

1) Chirmg minh ring . Tinh s do gbc .

ABH BHE

can va M 13 tia phan gidc cua goc
3) Goi { 12 didm di dong trén tia 4, 7 13 didm di dong trén tia 8 . Xac dinh vi tri céc diém

! , J sao cho tam giac AT

2) Ching minh tam giac

¢6 chu vi bé nhat.

Loi giai
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B
M F
K
£ ) 1 H J
1
A C
2 N 7
E!
0
. AK =HC =4 ,
1) Chung minh rang Q. Tinh so do goc BKA
Ta c6: tam gidc 4BC vudng can c6 day BC nén AB =AC
AM %AB AN =CN :i—AC
Ma - - (gt)
= AM =AN =CN
xgt MEM 3 ACHN - .
S - —an®
KM =BHN =90 (Vi 4K vudng goc vai M te_tiK , NH vudng goc voi M tai H )
Vo= 4=
AM =CN (cmt), ! ! (cung phu voi %AC)
= AAKM =ACHN (canh huyén — goc nhon) = AK =CH (2 canh tuong Ung).
AAN
Xét o va ACNH co:
Hon =Brv =90° v =cn . Yvo =Bve
© AN =CN (o ANO (i dinh)
= AAON =ACHN = 40 =CH

(canh huyén — géc nhon) (2 canh tuong Gng).

AKX =HC =4
Do d6 suy ra: €

AK I/ HN .
Ta co: (vi cung vudng goc voi CM)

AQ L HN AQ 1 AK
Ma 0 nén Q tai 4
Ra0 =90°
Suy ra: Q hay

AK =40
Ta lai co

AAKQ A

vuong tai

AAK = Uko =45
- © vuong can tai 4 ©

Trang 41/70



DU AN TACH PE HSG TOAN 7

Cau 83.

Urko . Bra =180° - Uko =180° - 45° =135°
vi BEA 3 KO\ a an 0 .

AK//HN = AK//H Hox =Uko =45°
2) Vi hay Q nén © ©

MEKQ K40 =090" Hko =45

( Hai goc so le trong)

Xét

Suy ra vudng can tai A, suy ra QQK =45"

xet MKO ; AHKQ  Rao =Rro =90 kO (. HOK =HOK =45°
Suy ra AdKQ_ AHKD (canh huyén-goc nhon)~ & =HK Axo =kro =45”

HKO | BrH =180° - HKO =180° - 45° =135°
79 BN CL N ST Q ,

Ta co: Vi én

1K — -4 —Hrer —1350
Xét ABKA 3 ABKH . AK =KH x4 =BxH =135 (emt). BK 13 canh chung

Suy ra: ABKA =ABKH (c.gc)” B4 =BH ( hai canh twong ung)

B

ABH cantai ~ .

Do do6 tam giac
ABKA —ABK 4 =#
Vi ABKA =ABKH nén

=8

: (hai gbc tuong ng)

M (chirng minh trén);

AC// HE Bra =B
Ta lai co (vi cung vudng goc voi AB ) i :

b, =Brm
Suy ra: : hay HM 14 tia phén giac ctua goéc BHE

AC HE'

(2 goc dong vi)

la duong trung truc cua , ma ! thudc Acnén IE =IH

HE a7 thuge BC nen /F =7H

3) Lay didmE sao cho

F sao cho BC nén

HJI

Lay diém la dudng trung truc cua

H+ilJ+HI =ETl+i7+JF=FEF

Chu vi tam giac la

>I>J>

4 ) . . .2 F 2 19 J A e <A
Dau bang xay ra khi va chi khi cac diém thang hang hay lan luot 1a giao diém

cua EF Vc'riAC,BC.

IJ 7
Vay : Chu vi tam gige 77 khi ' 1an Iuot 12 giao diém cua ZF vei4€ BC

(HSG 7 Di&n Chau 2022 - 2023)

ABC C D E

a2k o CB iz .z
, trén tia doi cua lay diém ~ sao cho

D va E cit AB va AC

Cho tam giac can tai A Tren canh B lay

BD =CE

. Céc dudmg thing vudng goc véi BC ke lAn luot &

M, N . Chting minh rang:
BM =CN
a) .

b) BC < MN ‘

MN s BC 1460 luén di qua mét didm

¢) Puong thang vudng goc voéi MN tai giao diém cua
¢b dinh khi D thay dbi trén canh ZC |
Loi giai
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AMDB 4 ANEC cd

a) Xét 0:

Wpp =NEC(=90") BD =CE(gt) WD =Nce(=Ycs)

b b

= AMDB =ANEC (g.c.g)= BM =CN
(hai canh tuong tng) (*)

 BC =BD+DC:DE =DC +CE, . BD =CE . . = BC =DE
b) Ta co ma (gt)

Goi I3 giao diém cua MN va BC ta co:

DE =DF +[E < MI+IN =MN A s \ A f s \ .
(quan h¢ gitra duong vudng goc va dudong xién)

¢) Goi H 13 chan duong vudng goc ké tu A xubng BC.
= Al viura la duong cao vira la duong phan gidc cua tam giac can ABC .
Goi 9 1 giao didm cia 4 véi duong thing vuéng goc véi MV ket ! |
Xet AOAB 4 AOAC o AB =AC Bap =Bac (emt), 4014 canh chung
= AOAB =MOAC 3= b4 =Bc4 (clip gbe wong fng) (%)
OC=0B (i canh tuong émg) (1)
Taco MD LBC (o MELBC o MD//NE
Bwmr =EnI
suy ra (so le trong)
xot AMDI 3 ANEL o,
Py =EnT MD =NE ,AMDB =ANEC . 1PM =¥EN
(cmt), ( )s (gt)
Suy ra AMDI =ANET (g.c.g) IM =N (c@p canh tuong Ung) ()

xeét AOIM y AOIN ..

M =IN (o Mrro =Wio =90° o1

, chung

(cm
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Cau 84.

ACIM =AOIN = OM =0N

Suy ra (c.g.c) °" (ca@p canh twong ung) 3)
Tir (1), (%) va (3) = AQBM =A0OCN

= Baym =Bow

(cdp goc twong ung)  (***)

Tir (*%) va (%) suy ra Bca =Bov =90 Ldodo 0CLAC

(c.c.c)

= piém 9 cé dinh.
Vay duong thiang vudng goc voi MN tai giao diém cua MN va BC ludn ludn di qua mot

diém cb dinh khi 2 thay déi trén canh 5

(HSG 7 huyén Than Uyén 2022 - 2023; truwong Bén Lirc 2018 - 2019)
. ABC, AB =AC ez D, A a:A
Cho tam giac can ' . Trén canh BCléy diem trén tia doi cua CB lay diém
- 2 z 44.8 A4.C 2

£ sa0 cho BD =CE. Céc duong thang vudng goc voi BCké tir Pva Ecit lan luot &
M,N. .

" Chirng minh rang:

DM =EN
a)
b) Puong thing BC cit MN tai diém I3 trung diém cua
¢) Puong thing vudng goc voi MN tai ! uén lusn di qua mot diém cb dinh khi D thay d6i

A BC
trén canh .
Loi giai
A
M
/I_ u INC .
B \D\H E
O
N

AMDB =ANEC(g.c.g) o prs =EN
a) = DM =EN (cap canh tuong rng)
b) Ta co6: AMDI vuong tai D. Bur + N =90 (tong hai goc nhon trong tam giac vudng)
ANEL vuong tai £, ENT + RrE =90 (tong hai goc nhon trong tam giac vudng)
wa MID =NIE 460 qiits nen Bmr =ENT
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= AMDI =ANEI(g.c.g)= IM =IN , _ ’
(cap canh tuong tng)

BC : MN MN

Vay ca tai diém I3 trung diém cta

¢) Goi H 13 chan dudng vudng goc ké tur 4 xudng

AAHB =AAHC (canh huyén — canh géc vudng)

= Hup =Huc, . ,
(c@p goc tuong Ung)

AH 6 duong thang vudng goc voi MN ke tir 1

= B4 =B
c)

0C =0B

O
Goi ~ la giao di€m cua

AOAE =AOAC

(c.g. (cap goc tuong tng) (1)

(cap canh tuong rng)

= OM =0ON

ACIM =AOIN / < ,
(c@p canh tuong tng )

(c.g.c)

AOBM =AOCN (. o = By =Bew (cip goc twong g ) (2)

Bca =Bev =90, |
T (1) va (2) suy ra 'do d6 oCc 1 AC

Vay didm © c6 dinh
Cau 85. (HSG 7 huyén Kim Son nam 2021 - 2022)

A BC .z .. D(D #B.C) . ‘
can tai “°. Trén canh lay diém . Trén tia doi cua tia
CE :BD. Duong vuong goc voi BC ke tir D B4 tai M
AC tai N MN . BC , .]

ai =, cat tai * .

ABC
E

Cho tam giac

CB

, lay diém ~ sao cho cat

Puong vuong goc voi BC kétir £ cét tia
a) Chimg minh rang; DM =EN

. IM =IN.BC < MN
b) Chtirng minh rang: '
¢) Goi 0 la giao cua duong phan giac goc A vy duong thing vudng goc voi MN tai I Chung
minh rang: ABMO =ACNO 1y 4q suy ra diém O ¢4 dinh.

Loi gidi
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M
A
11 —I 1 E
B T D LI I_
(0]

) Tam gidc ABC 4 tai A nen Ypc =Ucp

ma NcE =Hcea (dbi dinh)

= Upc =Ncg BD =CE (gt)

WrpB =BEN =90°

AMDE =ANEC
Do dé: (g.c.g)

= DM =EN (hai canh twong (ng)

AMDI =ANEI (o.c.
b) Chuing minh dugc: (g.c.g)

= MI =NI (hai canh tuong Ung)
Vi BD =CE (do AMDEB =ANEC 0 BC =DE

) né

. ADMI DI < MI

Lai co vuong tai
AENI E

D nén
~ IE <IN
nén
D+ E<MI+iIN= DE < MN

vudng tai
Do d6
= BC<MN

¢) Chuing minh dugc AdBO =AdCO

= 0C =08

(c.g.c)
( hai canh tuong ung)
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Cau 86.

Ugo =lco (hai gbc tuong ng)

MIO NIO

va tam giac co

b

Xét hai tam giac

Ml =NI (chiing minh céu b)

Yo =Rro =90

0 la canh chung

= AMIO =ANIO (c.g.c)

= OM =ON (hai canh tuong ng)
BM =CN (vi AMDEB =ANEC )

ABMO =ACNO

Lai co:
Do d6:
= Wo =Nco

(c.c.c)

(hai gbéc tuong ng)

Mt khic Mo =Yco

= Wco=Hco CO 1 AN

ma day 1a hai goc ké b nén
ABC

@)

Vi tam giac cho trudc, o 1a giao diém cua phan giac goc 4 3 dudng vudng goc voi
AC tai C

ai  nén ~ cO dinh.

(HSG 7 Thanh Hoéa - nam hoc 2022 - 2023)

Cho AdBC can tai A Trén canh AB lay diém M : trén tia ddi cua tia ¢4 lay diém N sao
M =CN (H.Ke BC) ,

cho BM =CN yo MH 4 NK o vuéng goc véi BC .Goi ! 14 giao didm

. MN . BC
cua va .
a) Chirng minh AHBM =AKCN (4 1, trung diém cua MN
b) Puong trung truc cua MN cét tia phan giac Ax cta goc BAC tai P Chimg minh rang:
PumB =Pnc
¢) Chirng minh rang : Khi M- g dong trén AB yy N di dong trén tia ddi coa ¢4 dong thoi
thoa man ZM =N thi £ 1a mot didm c6 dinh.

Loi giai
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A
M
B ¢ K
H I
P
X N
a) Xét tam giac vudng: AHBM AKCN co:
BM =CN (. Hem =Kcn (vi cing bing F%CB)

AHBM =AKCN MH =NK

( cach huyén- goc nhon) suy ra:

AHMI va AKNI o

Suy ra:

Xét tam gidc vudng:

MH =NK ( Chimg minh trén); Him =KiN ( dbi dinh)

Suy ra: AHME =ARNT ( Canh géc vudng- goc nhon)
Suy ra ML =NI hay I trung diém cua

CM MN

b) Theo rén 1 1a trung diém cua

MP =NP

) AABC A

ma A la phan giac nén AP 1 trung truc .

Byvp =Enp

A% can tai

BP =CP . ABMFP =ACNF

Suy ra Suy ra (c.c.c) Suyra

¢) Dé dang chiig minh duoc AABE =0 CF

Ypp=Ucp hay Wrep =Hep

(c.c.c)

Suy ra:

Lai 6 Wep =Ncp . Ncp=Mcpr=180":2 =90°
al Co: nen:

Viy WrBP =90 BP

nén ©1 1a trung tryc cua

suy ra: vuong goc voi 4B hay P luon 1a didm cb dinh .
Ciu 87. (HSG 7 truong TH&THCS Ky Dong, Hung Ha 2022 - 2023)

suy ra:

( Hai goc ké bu bang nhau)
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Cho tam giac ABC

vuong goéc voi BC tai D st canh AB tai E
AH

AB it tia phan giac

AABH =AKCH

song song voi
a) Chirng minh

b) Chirng minh tam giac AEF 13 tam giac can.

can tai 1. Trén canh B€ 14y didm DC =2BD

va cat tia

cua goc

. Chung minh BC

¢) Trén tia d6i ctia tia ¢4 liy diém I sa0 cho ¢! =BE
cta E1 .
Loi giai
F
-
B D
K

a) X¢t AMBH 3 AMCH o

'AB=Ac(gt)
Barr =Ban (at)

AH chung > AABE =AACH

(c-g-9

= BH =CH (c@p canh tuong Ung)

. CK /| 4B = Upr =RcH

A% (so le trong)

’QBH ZELCH(CHH)
BH =CH (E‘HH)

aBH , AKCH | AHB =BHK (dd)
Xét va co:

= AABH =AKCH
(g.c.g) (dpcm)

. Puong thiang

4 tai F. Qua ¢ ké dudng thang
BAC (HEBC) . K

di qua trung diém
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Cau 88.

AABH =ACH (cmt) _
b) Vi = Hup =HHC (cap goc tuong rng)

Ma e + HHC =180 (k& bi)

= Upp =Unc =00
= 4H 1 BC

Ma ED 1 BC(gt) = AH I/ ED (quan hé tir vudng goc dén song song)

= BED =Ban (dong vi) (1)

co ED /I AH = FD /| AH = UrE =B4p (@bng vi) (2)

Ma'BED =HEF (aa) Bam =€am (g)(3)

2

T (1), Q) va (3) — UrE =HEF = AMEF tai 4.

EI |, BC

: N \ . R 5
¢) Goi " la giao di€ém cua a

< IMLBC .M AH L BC (g o 45 111

Tfrlk , €O

= Hac = ('so le trong)

o Wac = WBc=BED

(cmt)
= BED = Em
(BE=CI (gt)
BED = Bras(cmt)
Xét ABED vuong tai Dya ACIM vuong tai My ! (
= ABED=ACIM (canh huyén — géc nhon)
= ED=IM (cap canh twong tng)
Mat khac EH =IM (cung vuong goc voi BC)
= Ben = Muv (s0 le trong)
[ ED=MT (cmt)
Ben = Buv(emt)
Xét ADEN vuong tai Dya AMIN vuong tai Moy ! (

= ADEN = AMIN (canh goc vudng- géc nhon k&)

= EN=IN (canh tuong Ung )

N 13 trung diém cua E7 .

(HSG 7 huyén Nghi Son 2022 - 2023)

Cho tam gic ABC can tai 4 . Trén canh BC léy diém
E CE =BD

D , trén tia d6i cua tia CB lay diém

. Puong thang vudng goc véi BC ke tir D cat 48 tai M Puong thing
E o AC .. N
cat tar .

sao cho

BE

vudng goc voi tai

1) Chtmg minh AMBD =ANCE
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2) Canh BC cit MN tai I Chirng minh 13 trung diém cta

3) Chimg minh duong thing vudng goc voi MN tai ! 1yon di qua mot diém 0 c¢b dinh khi
D thay d6i trén doan BC.
Loi giai
A
M
B ] I C E
D H
N
O
1) Ta c6 tam giécABC can tai 4 (gt) = Hpc =Hcs
Wce =Hcp Wee =Usc
Ma ( dbi dinh)
Xét AMBD (3 ANCE .
NcEe =HBc E=PH=00" cr=pp
(cmt); ;
= AMBD =ANCE
(g.c.g)
] = AN = MD =NE,BM =CN
2) Taco AMBD =ANCE (cmt) ' (canh tuong ung)
. . MD/INE . . BC.= Py =Enr
Lai co (cung vudng goc voi ) (so le trong)
Xeét ADMI va AENT co:
Bar =Bnr =¥ =00" up =N
(cmt);% B =90 ;MJD AE(cmt)
= ADMI =AENT = MI =NI
(g.c.g)
suy ra I3 trung diém cta MN (dpcm)
3)Tir B va € ke cac duong thing vusng goc véi 48 va A€ ching cét nhau tai ¢
xeét MBO 3 MCO 4,
B =€ =90 4p=
Chung canh AO; ;AB _AC(AABC can tai A)
= AABO =AACO = 0B =0C

(canh huyén- canh goc vudng)

Xét AMBO va ANCO co:

oB=0c, . B=E=90 gy =cn

(cmt) (cmt)
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= AMBO =ANCO = OM =0ON

(canh huyén- canh géc vudng)

=0 thudc duong trung truc cia MN

Do d6 dudng thing vuéng goc v6i MY tai T 1uén di qua diém © b dinh khi L thay dbi trén
oan
Cau 89. (HSG 7 huyén Bat Xat 2022 - 2023)
Cho tam giac can ABC , AB =AC . Trén canhBC liy diém D (D khong trung véi
), trén tia d6i ctia CB lay diém £ sa0 cho 8D =CE. Céc duong thang vudng goc véi
BC ké tur D VéE cit canh 4B va tia AC lan luot tai M va N .
a) Chirg minh: AMDB =ANEC

b) Goi ! 1a trung diém MV . Chimg minh: ! 14 trung diém PE .

Bvé

¢) Chimg minh rang: Puong thang vudng goc voi MN tai I 1uén luon di qua mot diém ¢ dinh

khi 2 thay déi tren B€
Loi gidi

A

a) Chirng minh: AMDEB =ANEC

Hec =Hea Hep =Fon
Taco (gt) ma

Ypc =Bcwn N BBy =Ben
ay

(dd)

Nén
Xét AMDBV%‘1 ANEC o

By =Ecn (cm)

BD =CE
(gt)

B =F =90°
(gt)
AMDE =ANEC = DM :EN, MB =NC

Suy ra (c-g-¢) (hai canh tuong ung)
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b) Chung minh: I3 trung diém DE

Goi I3 giao diém cua BCVé MN

Ta co AMDI vuong tai D hen a1 + WD =90°

ANEL o tai E nen ENT + WirE =90°

v WD =RIE () nén Py =ENI

Xeét AMDI va ANEI co

Bumr =Enr (emt): PM =EN (o caua: P =F =90° (@)

Suy ra AMDI =ANET (c-gc): M =IN,ID=IE (canh twong Ung)
Vay A8 cit MN tai diém I3 trung diém cta MN

ddng thoi I 3 trung diém cta

(tong hai goc nhon trong tam giac vudng)

(t6ng hai goc nhon trong tam giac vudng)

DE

¢) Chtrng minh rang: Pudng thiang vudng goc véi MN tai T 1u6n luon di qua mot diém ¢ dinh

khi P thay déi wen BC

Goi H 13 chan duong vudng goc ké tur 4 xudng
xet MHB 3 AMHC

AB =AC(gt)
Er, =, =90°

HB =HC i AABCcén taiA)

(v

0 AAHB =AAHCT

Né (canh huyén- canh goc vudng)

+ Goi 9 1 giao diém cia 4H

X6t AOAB va AOAC 6

AB =AC(gt)

B4B =B4c (i MBC i 4
04 canh chung

Ney AOAB _AoAC (c-g-0)

= Bp4 =Bc4 1)

(goc tuong ung)

= 0B =0C (canh twong ung)

X6t AOIM va AOIN 6

IM =IN MN

(] 1a trung diém
By =Biv =90°

oI

)

canh chung

Nen AOIM _AOIN (o o= OM =ON (. ovono o)

= Wap =Wac (

v6i duong thang vudng goc véi MN ket .

gbc tuong ng)
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Xét AOMB va AOCN 6
OM =ON (cmt)

OB =0C (cmt)

(cm cau a)
0 AOMB _AOCN

MB =NC
Né
= Bevm =Bow (gb¢ twong mg)

g D2 suy ra Bca =Bowv =90 dod

(c-c-¢)
(2)
, 0C 1L AC
0
A O \ < R A .
Vay ~ 1a diém co dinh.
Cau 90. (HSG 7 huyén Chwong M§ 2022 - 2023)

Cho AABC A
CB

L Lz .B.C
, trén canh BC lay diém D (khong trung véi ), trén tia doi cua tia
BD =CE

can tai

£ , cac duong thang vudng goc véi Bcké tr P va £ theo

: ., AB,AC _, . \
thtr tu cat cac duong thang lan luot tai M va N .

1) Ching minh rang DM =EN

2) Pudng thing BC ci MN tai I Chung minh I3 trung diém cta doan thang MN;

ABC _, . . AMN |
va chu vi ctiia tam giac ;

lay diém ~ sao cho

3) So sanh chu vi cua tam giac

4) Chimg minh: Pudng thing vudng goc véi MN tai] ludn di qua diém cb dinh khi D thay
dbi tren BC.
Loi gidi
A

M

N\

SN

K

N
 AdBC . .A= Hpc =HcB 4B =4cC
1) Taco can tai
. ,BD=CE ABDM =ACEN = DM =EN
Laico (gt), suy ra (g.c.g) .
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Cau 91.

DM L BC,EN L BC= DMI/EN = Bm1 =Enr
2) Taco (so le trong)

. . MD =EN ADMI =AENI = MI =IN
Lai co (cmt), suy ra (g.c.g) .

Vay 13 trung diém cua doan thing

3) Vi ABDM =ACEN (o= BM =CN

-2
ChuvitamgiécABCléAB+AC+BC =2AB+BC 1)
Chu vi tam giac AMN 15

AM + MN + AN =AB- BM +MI + NI + AC+CN =2A4B +MI + NI

(do
BM =CN, AR =AC
) (2)
.. ADMI, AENI . .D,E L MIi>DINI={E= MI+Nl =Di+[E
Xet vuong tai co
= MI+NI=2DE= MI+NI>DC+CE
= MI+NI>=DC+BD= MI+NI=BC BD =CE
(do ) 3)
Tu (1), (2) va (3) suy ra chu vi cia tam giac ABCnhé hon chu vi cua tam giac AMN .

4) Goi giao diém ctiaduong thang vudng goc véi MN tail v6i duodng phan gidc goc ApK,

M =IN.KI L MN = KT o MN M =KN
Ta co ' la trung truc ciadoan thang MN= KM =KN

AABC BC= KB =KC

Lai c6 can tai 4 , AK la phan giac nén 4K 1a trung truc cua

AABK =AACK (cec)= HBK =Hek
Ta co

AABK =ANCK (cce)= Yk =Nck

Yok =Nck . Hek + Wok =180° = Yok =Wok =90° = ko L Av
Suy ra ma

ma 4K ¢§ dinh nén X ¢6 dinh.

Vay dudng thang vudng goc vai MN tai ! 1uén di qua diém cb dinh K xni P thay doi trén
BC
(HSG 7 Cira Lo, Nghé An 2021 - 2022)

ABC can tai A.Ké CD 1 AB tai D’ BE | AC tai E.

AABE =AACD

Cho tam giac

a) Chirng minh

DE I/ BC
b) Chirng minh .

¢) Qua B e dudng thing song song voi DC , qua ¢ ké duong thing song song véi 2 , hai

BE

duong thang ndy cit nhau tai N . Goi 0 1a giao diém cua va CD , M 1y trung diém cua

BC A, O M, N

. Chting minh bén diém cung thudc mot duong thing.

Loi giai
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a) Xét AABE AACD cO
Bac chung,

AB =AC ,_. .
(vi tam gidc

HEB =Upc =90 WCDLAB oD BELAC . E

(

Do déMBE =ACD

b) Vi AABE =A4ACD

UpE =

= AADE A4 =

can tai

Upc =

éAABC A4 =

M can tai

Nhu viy Ype =Upc

c) + Xét
Upo =4Eo =90°

b

0 chung
AD =AE

Do déMDD =AAEQ

= P4o =F410

0O:

ABC

(ch-gn).

(chiing minh trén)

, ma hai goc ndy & vi tri déng vi nén
AADO . AAEO .
va co:

(ch-cgv)

can tai

A,

)

= AF =AD (2 canh tuong Ung)

180° - B4E _180°- B4AcC

2

i

180° - Bac

DE /| BC

(chirmg minh trén)

(hai gbc tuong Ung)

= A0 |y qa a
la phan giac cua
+ Xét

AB =4

AM chung,

MB =MC

Do d6 AABM =AACM

,@AC_

AABM va AACM vy

(vi M 3 trung diém

(c-c-¢)

(1

¢ (ching minh trén),

BC)
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Cau 92.

= Ban =Bamr (hai goc twong tmg)

= AM phén giac cua BaC .(2)

BN /I DC . AN A
+ Vi va €D LA4B (gia thiet) nén

= Han =00 Yen =90°

BN 1 AB |, A Y
(tr vudng goc té1 song song)

. Chirng minh tuong tu ta co

AABN _, AACN _, AN
va c

AB =AC
0 chung,

Hai tam gidc vudng

A AABN =AACN
nen

(ch-gn)
= BAv =BAN (hai goc tuong ng)

= AN Bac

3)

la phan giac cua
A M, O N . . . L 42
+ Tu (1), (2) va (3) suy ra f f cung nam trén tia phan giac cua Bac hay bon diém

A, O, M, N ,
cung thudc mot duong thang.

(HSG 7 huyén Cao Ljc, tinh Lang Son 2021 - 2022)

(E€40) 7
Cho tam giac 4BC can tai 4 ke dudng cao BE .Qua Exe doan thang EK vuong
gbc voi BC tai I saocho T 1a trung diém cua EK
a) Chung minh BK vuong goc voi
b) Chimg minh EKE =EBC
CF(FeA4B) |, s K =HE
c¢) Ké duong cao cit BE tai H 1ren BK lay diém © sao cho Q :
. < R Ag Ha < \
Chung minh ba diém Q thang hang.
Loi giai
A
F E
H 2
1
! »

BN I C
1

S

12 duong cao dong thoi 1a dudng trung tuyén

a) Tacod ACEK cod Ic
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= ACEK . -C:’ﬂfl :E.]
can tai

Tuong tu ABEK (o BI 13 duong cao dong thoi 1a duong trung tuyén

~ ABEK . .p = K, =K
can tai

BB =000 = k4K, =90 cx gk
a (gt) hay

BI +JI1:] :gﬂo (AB]E

m

b) Co vuéng tai 1 (gt)

El +E =00’
) (gt)
= ’@'1 21@1

ma ' (theo cmt)

_ Kk, =§1h BkE =EBC
ay

HQO . BC ..M

¢) Goi cat tai

ABEK 4 tai B (ya)

= BE =BK:H =B,
= BH+HE =80 +(0K
HE =QK

ma (gt)
= BH =B0

— ABOH B

can tai
., X . ABQH
= BM phan giac, duong cao cia Q

BM | H )
- (@ hay HOQ 1 BC

» ()
Lai co H 3 true tAm AABC _ AH L BC

O @ 4H 7
tr  va =AM Q thang hang.
Cau 93. (HSG 7 huyén Tam Diép, 2022 - 2023)

Cho tam giac ABC

luot tai £ va D.

vuong can tai A , tia phan giac cua goc B i goc ¢ ct AC va 4B 1in

. BE=CD:; AD =A4E
a) Chirng minh rang ' .

b) Goi I3 giao diém cua BE 3 CD, AL 5 BC oM Chtrng minh rang tam giac MAB
uong can.

BE

c) Tu A va D v cac duong thang vudng goc véi X | cac duong thang nay cat BC lan luot &

Kyl Chtrmg minh KH =KC .
Loi gidi
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AABC . . . 4 = AB=AC _, ABC =AEB =45°
a) vudng can tai va

1 T I

= = = =_48°% =22 {0

BE:CD . ., . 4k ‘AE*B:‘E‘ B, =6 =, =_45° =125
1a c4c tia phan gidc cua va 2

ABCE _, ACBD _,
va c

Xét o:

CE =BD

Hpc =Hc}= ABCD =ACBE
BC chung ‘

(c.g.c)
= BE=CD va BD =CE (Hai canh tuwong ung)
ma AB =AC

= AB- BD =AC- CE = AD =AFE

b) C6 tia phan gidc cia goc 4sc va goc Acn ct AC va 4B 1an luot tai EywD= BE

a CD 1a hai duong phan gidc cua A4BC cit nhau tai 1
= Al duong phan gidc thir ba cua tam giac ABC can tai 4
= Al ddng thoi 1a dudng cao, dudng trung tuyén cua tam giac ABC can tai 4
= Al 1L BC tai M 4 MB =MC
Co AVAB o iai M o UBM =45 = Ham =45°
~ tam giac MAB vuong can tai M
T (1), 2), 3) taco — KC=HK
¢) Goi J va G lan luot 1a giao diém cua DH 5 AK 4 BE
xét ABDH BJ 1a dudng cao dong thoi 13 phan giac = ABDH can tai B
= BD =BH
Chirng minh tuong tu ta c6 ABAK can tai B = BA=BK
= BA-BD =BK - BH hay AD =HK
My AD =4E = AE =HK 1)
= Bax =180 4 g 50
Co ABAK o5 tai B ma ABK =45° =
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Cau 9%4.

= Wdac =90° - B4k =90° - 67,5° =22,5°

xet MIC 3 ACKA o

Bac =Kca =45°
AC chung

Kac =B, =45° [ - _ACK _
! MIC =ACKA (= Al =KC )
2. o

o Y6 =BAaG - Bar=67,5°- 45° =22.5
(0]

(HSG 7 Cam Thity, Thanh Héa 2021 - 2022; huyén Khoai Chau 2014 - 2015)

e (DeAC,E€ 4B) |,
Cho tam gidc ABC co A =90 . Cac duong phan giac BD 4 CE cat nhau

. O
tar .
a) Tinh sb do goc BOC

. . BM =BA,CN =CH
b) Trén BC lay hai diém M gy N sao cho ' . Chtirmmg minh EN song song
véi PM
¢) Goi I3 giao diém cia BD AN. Chung minh tam giac AIM vudng can.
Loi giai
BD,CE . . R
a) Vi la duong phan gidc cac goc B goc ¢ cua tam giac ABC nén
Bpc =A5C. g =ACB
Ap dung dinh 1y tong ba goc cho ABOC ta co Hoc +BBC +6CB =180 hay
. . |HBc Hem| . 180°-Bac

Boc =180° - (Bsc +Bcs) =180° - ‘ T+ | =180 T =13s
b) AABM o BA=BM o4, tai B nén dudng phan giac BD dong thoi 1 duong trung truc

cua AM

Xet ADAB va ADMB

HaD =hBD (do BD la tia phan giac ctia goc B )
BD canh chung
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Cau 95.

ADAB _ ADMB Bap =Bmp =90°

Suy ra (c.c.c) suyra (hai gbc tuong tng)

S DM 1 BC
uy ra

(1)
Chirng minh tuong tu ta suy ra EN LBC (2)

AT
Tir (1) va (2) suy ra ZV"PM (ciing vudng goe vei )

c) Vi I n3m trén trung truc BD cia doan thang AM o A=IM = AAIM cantai/l (3)

CE AN EN =E4d = AEAN

Do la trung truc cua suy ra can tai
xet ABIA 5 ABIM

E an Ban =FEna

co

canh chung; [4=IM (do1 nam trén trung tryc cua

Do do A4 =ABIM (c.cc) BAN =Hvuv (hai goc tuong Ung)

Mi UNE + Bvar =90 4o EN LBC
= Bvar + Buwv =90° = Kav =o0°

M Werv + Bera =180° W4 =90°
a

(hai goc ké bu) suy ra “4)

Tir (3) va (4) suy ra 2™ yong can.
(HSG 7 Quynh Phu 2022 - 2023)

cho MPC vuong i 4, e6 P4 Tren canh BC sy diém M va N sao cho

MC =CA, NB =BA _ ., . e )
' . Tia phan giac cua goc B cat AM 1 va cat AN ta1 D

gbc C cit AN tai K va cit AM tai E . Goi 0 la giao diém cua BD va CE.

tai , tia phan gidc

1) Tinh goc B9C

AN BD /I MK
2) Ching minh: BD L AN va .

3) Chung minh: A0 =IK.

Loi giai

B= Bac =PgA4 :%QBC
1) Vi BD 3 tia phén giac cua goc -
c= Bcr =Fcu :égfﬂ

+ i “E1a tia phan gide cia goc
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1
5

a

= Bac+Bc =—(Usc+ Usc)

(45c + Hpc) =o0°

+ Vi AABcvucA)ng tai 4 nén
I
= Bpc+Bop =—90° =45°
2 b BcB +Bpc =45°
ay
Boc+Bcs +Bsc =180° = Boc =180° - (Bes+Bsc)

xeét AOBC

. Bce+Bac =45 . Boc =180" - 45° =135° .. BOC =135°
Ma nén . Vay
2) X¢t MBD 3 ANBD g .

BA =BN PB4=PBN BD

chung
= AABD =ANBD = Upp=WpB . ,
(c—g-o0) (‘cap goc tuong Ung).
Ma ADB +¥DB =180 (‘hai gbc k& bi)

= Upp =Wpp =90°= BD 1L 4an i D

AMCK . AMCK
va c

+ Xét 0:
MC =c4 Wrck =Hek ek
; ; chung.
= AMCK =AACK = Wve =Rac , ., .
(c—g-¢) (‘c@p goc tuong ung).
NB =BA= ABNA . ..B= Bn4A=Ban
Vi can tai

= B+ Byva =Rac +Bav =HBac =o0° hay v + Bavar =90

. AKMN ., Wrew + Baov + Bvar =180°
+ Xét co

W+ Bvar =900 . MKV =90°
ma nen
= MK J_ .-L'“'-'r tai K

. BD | AN = BD//MK
Ma )

AMCK =A4ACK = KA=RKM . MK L AN = AKMA __ A :
3) Vi ma vuong can tai

Kan =45 . Bar =a5°
ay

K

Suy ra

ADAI D= D4 =01

+ Chung minh dugc vuong can tai

+ Chtrng minh duoc ADOK vuong can tai D= DO =DK

ADAO . ADIK ;. DA=DI Upo =k =90° DO =DK

2

Xét

= ADAO =ADIK (c.g.c) = A0 =IK (dpem).

Cau 96. (HSG 7 huyén Hung Ha nam 2022 - 2023)
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. T trung diém D cua BC v€ dudng vudng goc vadi tia phan giac

AB Eya AC tai F vatia BM song song

Cho AABCC(,) AB < AC

cua goc 4 tai H Puong thang nay cit cac tia tai

.. EF (M€ AC).
Vo1

a) Chirng minh AABM  oap

b) Chitng minh: MF =BE =CF.

AH tai IF 1 AC.

¢) Qua D s duong thang vudng goc véi BC cit tia I Chimg minh:

Loi giai

E

AH 3 BM N.

a) Goi giao diém cua la

Cco AH | EF va BEM//EF = AH L BM hay AN | BM

AABM AN vua la duong phan giac vura 1a duong cao nén

AABM A

can tai

b) Chung min

BK !/ AC (K€ EF n = - _
Ve ( }.Chl'rng minh ABKD =ACFD = BK =CF

n AEBK B = BE =BK 6 BE =CF

Chimng min Do d

1 2 i — —
()Va():.w: BE =CF

can tai

2)

Tu (dpcm)

B, IC IB =IC

¢) Néi . Chung minh dugc

Chung minh dugc: AAEN =AAFT = IE =IF 4 WEr =HUFr

€)

Chitmg minh duge: BE! SACFI = BEr =EFT @

(3) . (4 = Upr =EFr
TI‘I va

Cau 97. (HSG 7 huyén Thanh Mién, tinh Hai Dwong nam hoc 2021 - 2022)
o AABC coAB < BC

o s HFT =BFI=90° = IF LAC
, ma 2 goc nay ké bu nén

Ch
BC

. Qua M e duong thiang vudng goc véi

, dudng thang nay cat tia phan giac ctia goc Bac tai D g DH

AC taiHVéK.

AC ,M 1a trung diém cua
a PK 1an luot vuong
goc voi duong thing AB 3 duong thing

a) Chirng minh BD =CD va BH =CK .
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., HM,K .
b) Chirng minh badiém ~~~ " thang hang.

Loi gidi
A
K
B c
M
E
H
D
a) + Xét ABMD 5 ACMD co:
BM =CM (M 13 trun diém cia 5C); BMD =EMD =90° MD L BC ). MD 1y conp chung
ABMD =ACMD = BD =CD

Do d6 (c.g.c)
+ X¢ét MHD VéAAKD co:

(hai canh tuong Ung)

Hap =Rap ( 4D la tia phan giac @AC)

Uerp =Uxp :gg"(HD 1 AB: DK | AC)

AD Canh chung

Do do AAHD =AKD (ch —gn) = HD =KD (hai canh tuong Ung)

+ Xét ABHDVé ACKD co:

BD =CD Bup =Exp =o0° (HD 1L AB:DK L f!'-’?). HD =KD

(cmt)
6 ABHD =ACKD

(cmt)

= HB =CK

Do d (ch- cgv) (hai canh tuong ing)

, H.K.E 4)
BE//AC cht HK tai E _ H.K.

b) K¢ thang hang

vy BE/AC = WreE =krck

Vi AAHD =AKD

(hai goc so le trong)

= AH =AK

(Chtrng minh trén) (hai canh twong tng)

= AHAK 54 tai A (dinh nghia tam giac can)

BE//AC = BEH =HKkH

Mt khac (hai goc dong vi)

= Bew =Ukn =Unk _, ABEH B = BE =BH

can tai

. HB =CK
a

M (theo cau a)
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Cau 98.

= BE =CK

Néi £ vei M néi K vei M

+ Xét ABME va ACMK co:

BE =CK (cmt); E{BE :HCK (cmt); BM =CM (M 1a trung diém cua BC)

ABME =ACMK = BumE =Bux

Do do (c.g.c) (hai goc tuong ing)

M BymE + Barc =180

= Bui + Bue =180° = Rue=180° = EM.k . . ()
thang hang
“4) )

Td va suyra ~  thing hang.
(HSG 7 huyén Thach Thanh 2022 - 2023; huyén Hung Ha nam 2021 - 2022)

(MA > MB) ,
4B . Trén cung mt nira mat phang bo AB , V& cac

AD,BC

Cho diém M thudc doan théng

AMC, BMD . E,F

tam giac déu Goi thr ty 13 trung diém cua Goi K13 giao diém

AD y3 BC . Chirng minh rang:

AD =BC
a)

b) AAEM =ACFM

, tr d6 suy ra AMEF |3 tam giac déu.
AKX +BK - CK - DK
0) KM

=2

Loi giai

 AAMC,ABMD o
+ Ta co6: la cac tam giac déu (GT)

[ AM =cM =4C
= {BM =DM =BD
Hvic =Hev =Bav =Bpv =Bay =Bup =o0°
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Ta co: Yrre =Fvp =60

= Wvc+Bup =Bup+Bup = Ump =Buc

+ Xét AAMD va ACMB co:
AM =cM:YUnip =Bavc: par =By

= AAMD =ACMB(c.g.c)

= AD =BC 14; canh twong tmg)
b) + Ta co; MMD =ACMB (= Wrap =Krcn
AD =BC(emt): AE zg(g!);ﬂ’: :?(g;)
+ Ta co: = =
- AE =CF

+ Xét AAEM va ACFM co:

AE =CF (cmt :' .%AD ZB}C B (cmt :' AM =cM (cmt)

= AAEM =ACFM (c.g.c)

ME =MF (15 canh tuong tng)

HME =EuF (hai goc tuong tng)

Suy ra

= WmE + BvE =Bur + BuE
= Wyre =Bur =60

EMF =60" (cmt): ME =MF (cmt)
+ Xét AMEF co: '

= AMFE 1a tam giac déu.

¢) Trén doan thang AK liy diém N sao cho KN =KC : trén doan thang BK lay diém I 520

cho KI =KD

o Bxe =Rap + Usk =kics + BB =60°
(0]

S Brxn =Brr =60°
uy ra

Do d6 ACKN va ADPKT 13 cac tam giac déu

= KC =KN:KD =DI _ B =k =60°
va
+ Chitng minh duge Yen =krck v Kpuy =Bpr

~ AACN =AMCK (c.ge)  ABDI =AMKD (c.g.c)
+ Chtirng minh va

= AN =KM =51 ( cAc canh tuong ng)

= AK =KM +KC va BK =KM + KD
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Cau 99.

= AK + BK =2KM +CK + DK

- AK +BK - CK - DK
KM

(HSG 7 trwong Tran Thai Tong, huyén Hung Ha 2022 - 2023; huyén Quéang Trach,

Quang Binh 2021 - 2022)

ABC

=2

vuong tai 4. V& dudng cao AH. Trén nira mat phang bo AB khong chira
= A
Bax =Bun. Goi Y

Cho tam giac

Ax I3 tia d6i cia tia ™ V& BD va CF vueng

M .
ai AC it EH tai N.

2 H, .
diém ’ vétia sao cho

xy (D.EEXY). 4p o5 DH

goc v6i duong thang t

a) Chung minh rang: Tia AC la phan giac cua HAE.

b) Chirng minh rang: BD+CE =5C.

¢) Chirng minh rang; MN =AH.

Loi giai

a) Tia AC la phan giac cua HAE.

P4 =UcE
+) Ta co (Cung phuy Bac )

Bam =HcH (Cing ph ,E[Ac). (2)

Bap =Ban ,
Ma (Do gia thiét cho

e

Bax =Bam) 3)

C(1,(2).03)= Hee =Yen.
T

AAEC . AAHC
va c

+) X¢ét 0

Hee =HHe =90 e =Yen.

"Canh huyén 4C chung,

AAEC =AAHC = Bac =Hac

Suy ra (Canh huyén — géc nhon) (hai goc tuong tng)

AC,e o .. . HAE
Suy ra la phan giac cua
b) Chimg minh 52* €& =5¢.

Trang 67/70



DU AN TACH PE HSG TOAN 7

Cau 100.

+) AADB =AAHB (canh huyén- gbc nhon) nén BD =BH.

AAEC =AAHC CE =HC

+) (Canh huyén — géc nhon) nén

BD+CE =BH +HC =BC.

(hai canh tuong rng)

+) Do do

¢) Chiig minh MN =AH.

AADB =AAHB AD =AH: pp =BH

+) (canh huyén- goc nhon) nén

suy ra AB 1y duong trung truc cua DH hay AB L DH tai M.
= 3 CE =HC; 4 =/

+) AAEC =AAHC (Canh huyén — géc nhon) nén AH =4AE

Suy ra AC la duong trung truc cia EH hay ACLEH tai N.

AM /I NH

Suy ra
+) AANH =AHMA (Canh huyén — géc nhon) nén AN =MH
S AN =DM

uy ra

. BAAMN =AMAD . MN =AD MN =AH
po do (c-g-c)nén suy ra .
(HSG 7 huyén Thanh Tri 2022 - 2023)
B<90", B =28 (HeBC) ,

Cho tam giac ABC co ' .Keé AH vuong goc voi BC . Trén tia doi
tia B4 liy diém E sao cho BE =BH
a) Chimg minh BEH =Hcp

b) Lay Ta trung diém doan HC. Trén tia déi tia lay diém D a0 cho M4 =D

Chiing minh AACD =ADHA (s a d6i tia HA la phan giac cua EHD .
¢) Chirng minh tia LH di qua trung diém M ctia doan thang AC

d) Chu vi tam gidc 4BH 16n hon do dai doan thing 1€

Loi gidi
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D

2) Xét ABEH . BE =EH(gt) = ABEH = BEH =BHE

can tai Z (dinh ngha) (tinh chat)

+ Lai co 4sc la gbc ngoai tai B ctia ABEH

= Upc =BEH + BHE (tinh chat gdc ngoai tam giac)

= Upc =2BEH

—
i Upc =28(ar)

- BEn =F
(Bic =bw

= 14C =HD

b) Chung minh dugc (c.g.c)

+ Ching minh dugc AACD =ADHA

Her =Bri(emt)
+ Ta co:

Cther =& =BHE(em1)
Ma

(c.g.c)

= BuE =Brp

 Bra=HHc =90°(4m L BC)
Laico

= BHE + B4 =Brap +UHe = Ure =Unp (1)
+Keé 13 tia déi cua tia 74

CEmc+Brazisor(km)y (2)
Ta co:

Yo+ Ymup =150° () (3)
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(1(2)3)= BrHx =BHx = py Brp

~ la tia phan giac cua
Vay tia doi tia HA la tia phan giac cua EHD .

o) Gia sit tia 27 ¢t A€ ti didm

_| , BHE =E =HcB(c
+ Ta co: BHE =MHC (i dinh): (cmt)

= e =HeB = AMHC cantai M (dhnb) = M =MC (ginh nehia)

o Uer + BHac =90°

+ Ta co AAHC vuong tai ** , nén:

Ma Wrrre + 8ra =000 Wrre =Mcl

= War =Wr4 = Avan cantai M (dhnb) = MH =MA (dinh nghia)

. MH =MC|cmt)
Ma

= M4 =MC
Ma M nam giita 4 va

~ Mla trung diém cua doan thang AC
Vay tia EH di qua trung diém M ctia doan thang AC
d) Chu vi tam giac AHB 5.

AB+ AH +BH —AB+ AH + BE d BH =BE
0

=AE+ AH (dOBEAE)

)

+ Lay F thudc doan HC a0 cho P 1 trung diém BF
+ et MBF , CO A g 1a duong cao, vira la trung tuyén

. 4= UBr =HFp

nén AABF can tai

Ma Hrp =Fac+Hcs (tinh chat goc ngoai tam gidc)

= Upc=Puc+Ucr= 24ce=Pic+Hcn

= Ucp =Piac = AF4C . . F= FA=FC
can tai

= AB =FC

My HF =BH =BE

can tai

= AB+BE =FC+ HF = AE =HC

Chu vi tam gige AFB 13 AH +HC

AdHC co; AH +HC>AC (Bét déng thirc tam giac)

AC.

Xét
Vay chu vi tam giac AHB 150 hon d6 dai doan thang
Tai liéu dugc chia sé boi Website VnTeach.Com

https://www.vnteach.com
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