DU AN TACH PE HSG TOAN 7

CP14: PHAN HINH HQC

Dang toan: Tinh s do goc, chimg minh goc bang nhau, so sanh goc

Dang toan: Tinh d6 dai doan thang, chimg minh doan thang bang nhau

Dang toan: Chirng minh tam giac bang nhau

Dang toan: Chirng minh ba diém thang hang

Dang toan: Bat dang thirc tam gidc

Dang toan: Chirng minh song song, vuéng goc

Dang toan: Hinh khéi trong thuc tién

Dang toan: Bai toan chiing minh tong hop

Dang toan: Chirng minh song song, vuéng goc

Cau l.

(HSG 7 huyén Ninh Giang 2022 - 2023)

. O 14 R . O 4 e R
Cho goc vuong *Oy , trén tia ~ lay diém 4 , trén tia Y lay diém B 520 cho 04> OB.
A 1 \ 2 A , .. Ox B 1. \ 2 A , .. Oy .
Qua “ ké dudong thang vudng goc voi ,qua = ké duong thang vuong goc voi . Hai
duong thang nay cit nhau & ¢ .
a) Chirng minh AC L BC .
b) Ké phan giac cua o4C cat BC tai D , ké phan gidc cia oBC cit 04 tai £ Chtrng minh
AD// BE
Loi gidi
y
B D C
1
E A X
0
AC L On B
= AC/IIOB
OF 1 Ox

a) Ta 4p dung quan hé vuong gbéc song song cd
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DU AN TACH PE HSG TOAN 7

'AC/IOB
= AC 1 BC
. |oB LBC

Co

Bao :_:—EAO =45 ()
b) Co AD 1 phén giac ctua AC nén =

1 o
B0 =—EBO =45
BE 13 phan giac cua B nén =

g AOBE. B =90" = Bee+BEO =90° = Bro =450 (@)
a CO

W) @) = Bgo =Buo
Tu ,

., w .., . . AD/IBE
Hai goc nay ¢ vi tri dong vi nén .

(HSG 7 huyén Vinh Lgc, nam hoc 2017 - 2018)

Cho tam gidc ABC vuong tai A4 , duong trung tuyén AM. Qua A ke duong thang d vuong goc
AB,AC ,
voi AM. Qua M e cac duong vuong goc voi ching cat d theo thu ty ¢ Dy E
Chting minh rang :
BD//CE
a)
b) DE =BD+CE
Loi giai
E/
A
D
H
B M C

a) Theo tinh cht dudng trung tuyén g voi canh huyén cua tam giac vudng: MA =MB

Goi 3 giao diém cia MD 5 AB

AAMB 5 tai M 5 MH duong cao trng voi day

nén la duong trung truc, suy ra DA =DB

= Wsp =kup =90

Do do: DB 1 BC

(c.c.c)
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DU AN TACH PE HSG TOAN 7

Tuong tu ta co: EC LBC

BD//ICE
Vay (cung vudng goc véi BC) (dpcm)

b) Theo cau a) ta c6 DB =DA

Tuong ty: EC =FA

DE =DA+ AE =BD+CE
Suy ra

Vay DE =BD+CE

Cau3. (HSG 7 Huyén 2017 - 2018)

E

Cho tam giac ABC , M 1 trung diém ctia BC. Trén tia d6i cita tia M4 liy diém “ sao cho

ME =MA4. Chtrng minh rang AC//BE.

Loi giai

Xét AAMC va AEMB co:
AM =EM (gt)

Yvme =Bup (@i dinh)

(gt)
AAMC =AEMB(c.gc) = AC =EB

BM =MC

Nén
i MMC =AEMB = Mac =WEB
AC.EB

, 2 gbc & vi tri so le trong dugc tao boi duong théng
cit duong thang AE )
= AC//BE
Cau4. (HSG 7 huyén Tan Tao; huyén Pha Khanh 2018 - 2019; huyén Minh An 2016 — 2017)
Cho tam gige 4BC (EAC <90 AH.,

AB,AC
H qua

a) AE :AF.

. Ea F A \ <A A a 5
Goi lan luot 1a diém doi xing cta
My

), duong cao

. AB,AC
EF

" dudng thing t 1an luot tai a V- Chimg minh rang:

b) HA 15 phan giac cua MHN.
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Cau 5.

. . CM//EH,BNI/IFH
¢) Chirng minh ' .

Loi giai

B g c

EH AE =A4H(1)

nén ta co:
AH =A4AF(2)

a) Vi AB 13 trung truc cua

Vi AC la trung truc cua HF pén ta co:
Tir (1) va (2) suy ra & =4F

by vi M € 4B BEve

n MB 3 phén giac
= MB la phéan giac ngoai géc M cia tam giac MNH
 NE€AC , NC. .. . PNH=
i nén la phan giac

o MB NNC A

A% NCy phan gidc ngoai = cua tam giac MNH
AHMN hay HA 1 phan gidc cua

D nén H4 13 phan gidc trong cua

WrEv.

tai

AH 1 BC(gt) Wran

ma M 13 phan giac
¢

0 . Hvwiemn= N . ,
cua tam giac la phan giac trong goc N cua

c¢) Ta co:

= HB HMN

la phén giac ngoai ciia ** cta tam gidc

MB |3 phan giac ngoai cua

HMN = BN L AC (hai duong phan giac ctia hai goc ké bu thi vudng goc véi nhau)
. o AC)

(cung vudng goc voi

EH/ICM

tam giac
= BN//HF

Chting minh tuong tu ta co:
(HSG 7 huyén Son Dwong 2016 - 2017)

B

Cho tam giac ABC vuong goc tai A. Phén giac trong ctia ° cét canh AC tai diém D. Tu

D s DE .BC(E€BC). _ pp

vuong goc voi Tia va tia B4

cat nhau tai

a) So sanh DA DC

b) Chirng minh BD LFC

¢) Chirng minh AEIFC

Loi giai
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Cau 6.

F
A
M
B ]
E C
2) Ta oo MBD =AEDB (4 v i 6 BD chung: Yap :EBD; = =90
cho ta

= DA=DE (1)
DE <DC 2
Trong tam gidc vuong EDC thi (2)

Tir (1) va (2) suy ra P4 <PC

by MBD =AEDB 5, AB =BE (15 canh tuong (ing)

Ta co NEFB=A4CE (g-c-g) vicod A=E :900; AB=BE B chung, suy ra BF =BC

= AFBC can tai B

Ma BM 14 phén giac ctua B nén ciing 1a dudng cao, suy ra Bm LFC (3) hay BD LFC
¢) Ta dé dang thay BDLAE (4)

Tu (3) va(4) suyra AEIFC

(Pé minh hoa HSG 7 trwong Ly Nam Dé- Hung Ha 2022 - 2023)

Cho tam giac ABC nhon. Ké BE vudng goc voi AC (F thude AC), ké K vuong goc voi

AB ( K AB ), BE o4 CK tai 7, G(_)iM 1a trung diém cia BC. Trén tia d6i cua tia

MD =MH

thudc
MH lay diém D a0 cho

.. DC/I BH
a) Chirng minh

b) Tu H g HI vudng goc voi BC (1 thude BC ), trén tia ddi cua tia 1 liy diém E a0 cho
IE =IH Chung minh rang: BE =DC

DE I/ BC
¢) Chirng minh:

Loi giai
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A
F
K/ H
-
B / ¢
E D
ABHM = ACMD
a) Chira (c-g-¢)
Suy ra HeM =Bom (hai goc tuong tmg)
. , DC// BH
Ma hai goc nay ¢ vi tri so le trong suy ra .
ABHM = ACMD
b) (cmt)
Suy ra CD =BH )
uy ra
ABIH = ABIE
Chiing minh (c-g-c¢)
_gr @
Suy ra BH =BE
M @ pp=pc
Tu va .
AMIH = AMIE ( )
¢) Chung minh €-g-¢
Suy a MH :JME’ ma MH =MD (gt) nén ME =MD )
vi MH =ME suy ra AMEH 5 tai M
_ ()
Suy ra MHE =MER
vi ME =MD suy ra AMDE 5 tai M
_ (4)
Suy ra MDE =MED
k + ! = + =
Tir (3) va (4) suy a Wrer + MDE =WErH + WED =BEH

+) AHDE s WiHE + BiDE + BEH =180
= 2.BEH =180°

= BEr =90° = ED L EH ©®)
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BcLed (6) (5 (o) DE /| BC
Ma .Tuw va suy ra .

(HSG 7 huyén Hung Ha, tinh, truong THCS Tran Dirc Thong 2022 - 2023)

(FeAc) (K € 4B) ,
BF 1 AC vs CK L 4B BF 4 CK i H |

A4BC nhon. Ké ,
D

Cho
Goi M 13 trung diém cia BC . Trén tia d6i ctia tia M7 liy diém
DC// BH

sao cho MD =MH

1. Chirng minh

(1eBC) , o _
2. T 7 ke HI L BC , trén tia doi cua tia IH lay diém £ sao cho TE =IH Chiing
minh rang:

BE =DC
a) .

DE// BC
b) .

Loi giai

E D

1. Chira ABMH =ACMD

Suy ra HBM =BCM (hai géc tuwong ng)

e e e, CD// BH
ma hai gbc nay ¢ vi tri so le trong suy ra

2.

(c.g.c)

ABMH =ACMD

a) Tu (cmt)

Suyra P TBH (1)
Churng minh ABIH =ABIE

BE =BH ©)

(c.g.c)
Suy ra
T (1) va 2) P =BE
b) Chimg minh MVH =AMIE (o o
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Cau 8.

Suy ra M =ME s MH =MD (o) nan ME =MD

vi ME =MH suy ra AMEH 34 tai M

Suy ra MrE =MEeH 3)

vi MD =ME suy ra AMDE 4, tai M

Suy ra MDE =MED 4

Tir (3) va (4) suy ra Wer + MpE =MEH + ¥iED =BEH

Trong AHDE 4 WitiE + BDE + PEH =180° (Téng ba goc trong ciia mot tam giac)
= 2.BEH =180° = BEH =90°

Suy ra DE L HE

. BC 1 HE . DE/IBC
Ma nén .

(HSG 7 trwong An Twong Pong 2014 - 2015)
. ABC, N <R 5 AB, \ - R , ~ g:A
Cho tam giac D3 trung diém cua iy trung diém cua AC. V& didm £ sao cho

Ea trung diém cua DF. Chung minh rang:
AD =FC _, AB/IFC
a) va

b) ABDC =AFCD
DE :lBC
DE//BC _, 2
c) va

Loi giai

B¢ C

AADE va ACFE o

a) Xét 0:

AE =CE
(gt)

HED =EEF (dbi dinh)

= AADE =ACFE(C.g.C = = .
(¢g¢) = uD =FC va BAE ECF,méZgécév; tri so le trong

= AB//FC

ABDC . AFCD _,
va c

b)Xét 0:

BD =FC (cung bz‘“mg 4D )
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Bpc =Fcp (so le trong)
C

Canh D chung
= ABDC =AFCD(c.g.c)

ABDC =AFCD= Bcp=Bpc . . . .
c) ma 2 gdc nay & vi tri so le trong

-

| |
= DE =—DF =—BC
= DE//BC 2

(HSG 7 huyén 2017 - 2018)

Cho tam giac ABC co A <90° . V& ra phia ngoai tam giac d6 hai doan thang AD vuong goc va
bang 4B ; AE vudng goc va bang AC.

a) Chimg minh 2 +BE

b) Goi N 1a trung diém cua DE  Tren tia déi cia tia N4 lay M sa0 cho NA=NM . Chung

minh AB :JME’ AABC Z&E.-H’A.

¢) Chirng minh MA L BC .

B

a) Xét A4DC va ABAF

DA =BC

ta co
(gt)

< (@)
Bac =Bae(=90° +Bac)

AE =4

= ADAC =ABAE (c.g.c)
= DC =BE

xet MIE y ATIC o
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E] :ﬂz L. 40
(doi dinh)
B =8, (AD4c =ABAE)

= Far =€m

- ET7 =90°
— DC | BE

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

=D =MEN 4p=umE

= AB=ME (4¢0 M

v b, =MEN = DayME

= BaE+UEM =180° -
(trong cung phia)

M Bac +B4AE =180

= Bac =Hen @)

_ . (3
Ta lai co AC=4E

Tu (1),(2),6) suy ra AABC =AEMA (dfcm).

¢) Kéo dai M4 cst BC taiH. Tar £ ng £P L MH

A4HC va AEPA co:

Xét
Bag =Hgp (cting phy v6i ?AE)
AE =CA

(gt)
Bk =Hca (do MBC =AEMA,

= AAHC =AEPA
= Bp4 =HHc

= Upe =00

vay MALBC (4gem).

Cau 10. (HSG 7 huyén Tw Nghia, tinh Quang Ngai 2017 - 2018)
4 .. B .. EH1BCc(HeBC) L
vuong tai “*, duong phan gidc 7 Ké , g0l 7 1a giao diém

cia 4B va EH. Ching minh rang:

Cho A4BC

a) BE 14 duong trung truc ctia doan thang AH.

b) BEJ_CK.
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Cau 11.

Loi giai

K

a) Chtrng minh ring: BE 14 duong trung truc ciia doan thang AH
xét MBE 3 AHBE o,

BE 13 canh chung
Bac =BHE (=90°)

UBE =EBH (Vi Ysc

BE 15 duong phan giac cua

).

= AABE =AHBE ( Canh huyén — goc nhon ).

= B4 =BH EA=EH

= B.E AH

nam trén duong trung truc cia doan thang .

1a duong trung truc cta doan thing AH

BE 1| CK

= BE

b) Chting minh rang:

Xét D BCK co:

C4A 1 BK KH 1BC
, (gt)

Ma KH ct C4 tai £

= F BE | CK

ABKC
la tryc tAm *do d6 BE 1a duong cao thir ba nén
(HSG 7 Huyén Vi Thanh, 2017 - 2018)
Cho tam giéc ABC co gbc 4 hho hon 20 . V€ rangoai tam giac ABC cac tam giac vuodng can
tai 4 1a MBM 3 MOV ching minh BV LM

Loi giai
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B C

Xét AAMC va AABN cb: AM =A4B (AAMB

AC =AN

vuong can)

AACN _ . A
( vudng can)

= Buac =Nac(=90" +84¢) s yase —ausn(cge)

BN BN, MC

,AC i i
K giao diém cua

AKIC . AAIN . UNI =K1  AAMC =A4BN)
va co: (

Goi I3 giao diém cta
Xét
AV =RIC (45 gin)
= o =Wur =o0° .. MC 1 BN
, do do: .
Cau 12. (HSG 7 truong Hiép Thanh 2016 - 2017)
0 . BC, .
ABC co B<90" Trén ntra mat phang co6 chira A by Ve tia Bx vudng goc

= , AB
BD =BC. Trén nira mat phang c6 chira C oo *Pva

BE =BA.

Cho tam giac

D

. BC, A . r 1A A
voi trén tia d6 lay di€ém = sao cho

E

. B A r 7. BA: A r 1A <A
tia vudng goc voi trén do lay diém ~ sao cho

DA =BC
a)

b)

Chung minh rang:

DA 1 EC

Loi giai
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y

AB = = Ur =
2) Xét MBD y AEBC o AB =BE(g0) 4BD =BBC C) BD =BC(gt)

= AABD =AEBC(cgc) = D4 =EC

(cung phu

DA .. BC EC

b) Goi giao diém cua voi va y K

theo thur tu 1a H va

Ta o, MBD =AEBC (cmt) = 4Upr=EcB = Bpy =Rcn
a Co:

ADBH , ACKH Bpr =Kcr, s =BHK - By =By

b BeH =90" . BkH =90" DA L EC
(0] nen .

Vay
Cau 13. (HSG 7 huyén Hoai Nhon 2014 - 2015)

AB :6 "M, A4 = . .
Cho tam giac ABC vuong 6 A cé o, AC =8cm va dudng cao AH i, phan giac cua

Bamg . BH K CK =BC.

tai D. Trén tia 4 lay diém © sao cho

KB//AD

cat

a) Chtrng minh

b) Chirng minh KD L BC .

Loi giai

K
4

B D H

a) Ching minh: KB//AD.

ABC 4 Bac =90° = BaD + 84D =90°

Xét tam gidc vuong &
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Cau 14.

o AH LBC (o = MHD o0 o
_g° _ BaH
= HaD +4DH =90° . B4D =HAD (vi 4D 13 phan gide ciia 27
= Bup _180°- &
Ney €40 =HDH = a4cD . C 2
én , can &
CK =BC ACBK - Bp 190
5 (@), T can & C -
Do dg = E4D :@m, = KBIAD (g
b) Chirng minh: KD 1 BC
Ta co: AACD can o ¢ (cmt) . = AC=CD
ACBK can ¢ C (cmt), = CK =BC
= DB =KA4
_ACBK . C = PBK =HkB
can &
Xét ABKD vy AKBA o,
DB =KA4
Bek =Hks
KB 14 canh chung
= ABKD =AKBA
(c.g.c)
= Bpx =R4p =o0°
= KD LBC (4ooim).
(HSG 7 huyén Phiit Cat 2017 - 2018; huyén Hoai Nhon 2014 - 2015)
) C = . : . ..
Cho tam giac co 4 . Ke AP LAB 3 AD =AB (tia AD pim gilra hai tia AB 3
AC). = : s .. AC). .
) Ké AE L AC va AE =4C (tia AE p3im gitra hai tia AB ) Goi M 1, trung
diém cua BC. Ching minh rang AM L DE.
Loi giai
Cach 1:
A
C
B M
E
F D
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F MFEF =MA = AAMB =AFMC (c.g.c)

Trén tia d6i caa tia M4 lay diém £* sao cho

= AB =AD =cF(1); Usm =Fcm  (2)

Fca+Bac =180 (3
Te @)~ CF/IAB = (3)

4D | 4B = BAE +BaAD =BaD =90°

= BAE +B4D +BaD + Bap =180° = BAC +BAD =150" (4)

Te (), (@) = B4 =B4p = AMDE =ACFA (c.gc) = Qgp =B4r

M EAF + P E =BAE =90° ., = Uep +F4E =o0° UeF + BaE =90°
a nén hay
= AMFE . _..F = AM L DE
vuong tai
Cach 2:

DE

Goi I 13 giao diém cua va AM  Tren tia dbi cua tia M4 ldy diém F a0 cho

MA =MF
4 MB =MC (gt
MAB 3 MFC b (E ]'.

5

Xét hai tam giac

MA =MF Uvp =Puce

(hai goc dbi dinh) do do AMAB =AMFC ;o)
CF =AB =AD . WiB4 =MICF 4B//CF

(theo cach ve);

suy ra: (hai goc so le trong bang nhau)

= PcAd+B4B =1580° 0

Mit khic: BAE +PAB =BAF + PAE + BAF + B4D =PAE+BPAD + BB =150 2

Tir (1) va (2) suy ra: Fca =RP4E+Bap =B4E

Xét hai tam gidc AACF va AEAD .

CF =4D Pc4 =B4E CA =AE

(theo chirng minh trén);

(gt)
. ACF =AEAD = Uep =Ugr =B4F
do do: (c.g.c)

8 EAF + F4E =FaF + B1E =o0°

én her + FaE =90 AIE

do do trong tam giac
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Cau 15.

e =180° - (Der + P4 ) =180° - 90° =90°
ta co:

(HSG 7 huyén Quynh Phu 2022 - 2023)
AABC A4 . AB<AC

C M . N

Cho vudng tai ', cb . Trén canh B léy diém va sao cho
MC =CA, NB =54 . .

' . Tia phan giac ctua goc B 4 AM tai I va it AN tai D , tia phan giac
goc C cat AN tai K 3 it AM tai £ Goi 0 1a giao diém cua BD 4 CE.

1. Tinh goc B9C

IN BD /| MK
2. Chirng minh: BD L AN va .

Loi giai

|
B= Bpc =PpA :;QEC
1. Vi BP1a tia phan gidc cua goc -
|
c= Bcp =Bcu :;QCB

+ Vi CE la tia phan giac cua goéc

I
5

= Bpc+Bcs =—(Usc+ Usc)

(4sc +Hpc) =o0°

) AABC A

+V vuong tai “* nén

= Ppc+Bca :%.9:}" =45

2 b Bep +Bae =45°
ay

Boc + Bes +Bee =180° = Boc =180 - (Bes+Bac)
et AOBC _,
et co
 Bce+BBc =45° . Boc =180° - 45° =135° ... BOC =135°
Ma nén . Vay
2. Xét MBD 3 ANBD .
BA =BN

PB4 =PsNn

BD chung
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Cau 16.

= A4BD =ANBD (c.g.c)= Yps =Np5

Ma ADB +NDB =180 (‘hai goc ké bu)

= Upp =Wpp =90° = BD L 4N i D

AMCK _, AMCK _, MC =CA, Wrek =Hck ek

+ Xét ; chung.

= AMCK =ACK (cg.c)= Byve =Rac

. NB =BA= ABNA B= BnA=Ban

+V can tai

= Wrvo+ Bva =Rac + Bav =Bac =o0° hay W + Bvar =90°

+xep AKMN W + By + ’Rvar =180°
et CO

- /v + B =90°
ma

~ MKN =90 = MK L AN . K
nén tai
My BD L AN
- BD// MK

(HSG 7 thanh phé Ninh Binh 2022 - 2023)
Cho tam giac ABC co goc A 4y ge AP LAB  AD =48 (tia AD

AB y; AC). Keé AE LAC va AE =4C (tia AE pim gitta hai tia cua
AM 1 DE

nam gitra hai tia ctia
AB s AC). Goi

M 1y trung diém cua BC . Chirng minh rang:
Loi giai

E

A

F AM =FM

Trén tia déi cua tia M4 ldy diém £ sao cho

Goi K13 giao diém cua AF 3 ED.
Xét AAMB va AFMC, co
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Cau 17.

= AAMB =AFMC(c.gc) = 4B =AD=cF (1) _ Hsm =Fovwr (2)
va
. = CFliAB = Fca+Bac=130° (3)
Tu (2)
AD | AB= BAE+BAD =Bap =o0°

AE 1L AC = B4D +B4D =B4E =o0°

a

, BAE +BaAD+ 84D+ BaD =150
Do d6

= BAc+B4D =180° (4)

Tir (3) va (4) Fca =Bap

ot AADE va ACFA ’

X co

AD =CF Pca=EiD AC =AE
(gt); (cmt);

= AADE =ACFA(c.g.c) = HED =B4F

(gt)

 BAF + B4 E =B4E =90°
ma

= UEp + BaE =007 v Dk + RAE =00°

ha
= AAKE . . K= AM L DE
vuong tai
(HSG 7 huyén Song L6 2022 - 2023)
Cho 2BC ¢4 g6¢ 4 nhohon 20 . Trén nira mat phing b 48 khong chira didm © 1y didm
M sa0 cho A4BM vuong can tai 4 Trén nira mit phang bo AC khong chira diém B lay
diém N sao cho ACEN vudng can tai 4, Goi K13 giao diém ctia BN va CM.
Chtng minh AAMC =A4BN va BN L CM .
Loi giai
N
M
A
K
B " C

Chitng minh duoe Mac =N4B (=90 +B4c

)
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xet AMMC s ABN .

4 AC =AN (AACN vudng can)

. Brac _ Nas

AAMC =AABN
Suy ra (c.g.c)
Goi I3 giao diém cua BN Vo1 AC

Xét AKIC va AAIN , CO:

UnT =Kcr (MMC =ABN

AN =Ric (dbi dinh)

= Pkc =War =90°

Do do: BN LM tai K

Tai liéu duogc chia sé bo1 Website VnTeach.Com

https://www.vnteach.com
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	Câu 8. (HSG 7 trường Ân Tường Đông 2014 - 2015)
	Cho tam giác là trung điểm của là trung điểm của Vẽ điểm sao cho là trung điểm của Chứng minh rằng:
	a) và
	b)
	c) và
	Câu 10. (HSG 7 huyện Tư Nghĩa, tỉnh Quảng Ngãi 2017 - 2018)
	Câu 13. (HSG 7 huyện Hoài Nhơn 2014 - 2015)
	Cho tam giác vuông ở A có và đường cao . Tia phân giác của cắt tại D. Trên tia lấy điểm sao cho
	a) Chứng minh .
	b) Chứng minh .
	Câu 14. (HSG 7 huyện Phù Cát 2017 - 2018; huyện Hoài Nhơn 2014 - 2015)
	Cho tam giác có tù. Kẻ và (tia nằm giữa hai tia và Kẻ và (tia nằm giữa hai tia và Gọi là trung điểm của Chứng minh rằng
	1. Tính góc .
	2. Chứng minh: và .
	Câu 16. (HSG 7 thành phố Ninh Bình 2022 - 2023)
	Câu 17. (HSG 7 huyện Sông Lô 2022 - 2023)

