DU AN TACH PE HSG TOAN 7

Nguoi lam: Bui Thi Hoa )
Zalo: Hoa Quynh - s0 dt zalo: 0935971103
Email: hoatnd2212@gmail.com

, CD 13: PHAN HINH HQC
*Tinh so do géc, chirng minh hai géc bang nhau
Cau 1. (HSG 7 huyén Pong Hung 2022 - 2023)
Cho tam gidc 4B C o B4C =15°, UBC =45 , trén tia d6i cua tia CB liy diém D sao cho

CD =2CB  Tinh sb do QDC.

Loi giai

DE 1 CA
Ké

AMBC  HcB =180° - 457 - 15° =120° = Hep =60° Bcp =60°
Xeét ) hay

ACED BED =90°, Bcb =60° = Bpc =30° ACED

Xét co nén 1a nira tam giac déu.
EC F EC =EF
Trén tia dbi cua tia ldy diém  sao cho
ADCF DE Bcp =60°
c6 duong cao ddng thoi 1a trung tuyén va co nén la tam giac déu.

1
= CFE =—CD= CF=CBE
2 = AEBC can tai €

= 8BE =BEB =30° =EDC = AEBD (34 E,

= Bpd =15 = ABEA E = EA =EB =ED = AAED vuéng can - Upg =45°
can tai

Upp =Upr+Bpg =75°
Vay
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DU AN TACH PE HSG TOAN 7

Cau2. (HSG 7 huyén Anh Son 2022 - 2023)
Cho tam gidc 4BC vuong tai A c6 4B < AC vz AH L BC (H € BC)) trgn canh 4C 13y diém D
sao cho 4D =4B vg DE L BC Tinh s6 do gbc AEC

Loi giai

Ké DK | AH.(K € AH)

Ta co:
DE L BC | = DE//KH
KH L BC| "

Xét tam giac KHD va tam giac EDH ¢6 :
AD chung

Brk =Bpr sl
Brxr =HeDp =90°
Nén DK =EH |
Vi:

Bax + Hap =90° |
Fras + Hpa =90° J
Xét tam giac ADK va tam giac AHB ¢6 :
AD = AB

[ = AKHD =AEDH

(canh huyén- géc nhon )

- Bax =HBA

Bak =4BrH(cmt) | = AADK =ABAH
Bra =Hue =(907)

= DK =AH 3 DK =EH = EH =HA_

(canh huyén- géc nhon )

Xét tam giac AHE ¢6 B =90", EH =AH nén tam giac AHE vuong cantai H = HEwH =45°
Ma AEH +EEA=180" (1, g6c ké bit) suy ra AEC =180° - 45" =135°

*Chirng minh doan thing bang nhau
Caul. (HSG 7 huyén Lap Thach — Vinh Phic 2022 - 2023)
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Cho tam giac ABC can tai A , CO A =100 val 1a giao diém cac dudng phan giac trong clia tam giac

ABC. Trén tia BA lay diém D sa0 cho BD =BC . Puodng thang Bl 4t AC tai £, DE cit BC tai F
. Chting minh rang FB=FD
Loi gidi
D
A
E
I/
B e C
AMBC , .. A , A=100 = B=€ =40 D
cantal * " cO
Xét ABED va ABEC 6
BE chung
EBC =EBD (do BE la phan giac B )
BD =BC
(gt)
. ABED =ABEC BpE =Bca (2
Do d6 (c.g.c)suyra
D Q@ BDE =BBD(=40 _
Tu W va 2) suy ra ( ). Suy ra AFBD can tai F suy ra FB=FD

“Bat dang thirc tam giac
Caul. (HSG 7 huyén Yén Dinh 2022 - 2023)

)
HA +HE+HC{§(AB+AC+BC)

Cho tam gidc nhon ABC, true tam - Chung minh rang:
Loi giai
A
D
E
ul
B c

D= CH L HD (y; CH L AB, HD// AB \
BH L AC. HEI/ AC

Qua H ké dudng thang song song voi 4B cit AC
Pudng thing song song voi AC cit 4B tai £= BH L HE (v
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L MHD —AHAE (B4 =Hap; 4r chung; Barr =%5p)
aco

= AD =HE,AE =HD.
Trong AHD ¢4 HA < HD+ ADpgp HA < AE+ AD (1)

Tu BH L HE = AHBE vubng nén HB < BE (2)

HC<DC  (3)

Cong vé theo vé (0:(2).(3) ¢ ¢, HA+HB +HC < AB + AC (4)
HA+HB+HC<AB+BC (5) 4 HA+HB+HC<AB+BC (0)

Tuong tu, ta co:

Tuong tu :

-
HA+ HB + HC < —(4B + AC + BC)

Cong vé theo vé (4),(3).(6) suy ra 3

Cau 2. (HSG 7 huyén Yén Phong 2022 - 2023)

Cho AABC nhon. Goi M 13 mot diém bat ki ndm trong tam giac, xac dinh vi tri cia M dé biéu

thire: MA.BC + MB.AC+ MC.AB dat gia tri nho nhat.

Loi giai

K¢ BH va CK cung vudng goc véi AM | ta co:
I

| |
Sy ¥ Sy, =—AM .BH + —AM.CK =— AM .(BH + CK)
uis * Swic =3 5 5 0

Mit khac: BH <BI: CK =CI

Suy ra: BH * CK <BI +CI hay BH +CK <BC @)

| |
Sy ¥ Sy =—AM (BH + CK) =—AM.BC
Tir (1) va (2) suy ra: 2 2 (3)

Déu “=” xay ra khi AM 1 BC
Chtrng minh tuong tu ta dugc:

AC.BM
5.'-.".31' +5.'-.".|'.|B = -
- (4)
ABMC
5'-."31' +5.'-.f..'l' - B
- ()

Tu (3), (4) va (5) ta duogc:
2 [ ‘s‘-!.:'.ﬂ + 5.'..rm' + 5.'-.'1:'1

] BCAM ACBM ABMC
1= + +
2 2 2
hay 45 .. =MA.BC+ MB.CA+MC.AB
Déu " ="xay ra khi; AM L BC BM LAC,CM LAB o0 M 13 tryc tam ciia MBC
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Viy GTNN ciig MABC + MBCA+MCAB =4.5,,c_ 4 S

Xay ra khi: AM 1 BC,BM 1 AC,CM 1L AB Hay M 1a tryc tdm cta AABC |

*Chirng minh song song, vuong goc

Caul. (HSG7 thanh phé Ninh Binh 2022 - 2023)

Cho tam gidc ABC ¢4 goc 4 ti. K¢ AD L AB vy AD =A4B (tia AD nam giita hai tia cia 48 va
ACY K¢ AE L AC vy AE =AC (tja AE nam giira hai tia cia 4B va AC). Goi M 1a trung diém
cia BC . Chung minh ring: 4M L DE

Loi gidi
E
q
B
F
K
M
D
A °C
Trén tia d6i cta tia M4 14y diém F sao cho AM =FM
Goi K 1a giao diém cua AF va ED.
AMMB  AFMC  BM =cMm  UMB =BMF AM =]
Xét va , CO (gt); (doi dinh); (cach vg)

= AMB =AFMC(c.gc) = AB =AD =CF (1) ; HBMm =Foumr (2)
Tie(2) = CF/4B= Pca+Bac=180" (3)

AD 1 AB = BAE+B4D =B4Dp =00°
AE L AC = B4D+BAD =B4E =o¢°
Do do BAE + BAD + 4D + BAD =180° = Bac+EBap =150° (4)

T (3) va (4) = P4 =Eap

AMDE ACFA  AD=CF  Pc4=BiD AC = AE
Xeét va , O (gt); (cmt); (gt)

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

ma EAF + PAE =BAE =90° o = HED + PAE =90" 1, HEK + R4E =90°
“Hinh khéi trong thuc té
Caul. (HSG 7 huyén Luc Ngan 2022 - 2023)

60cm 25¢m

Mot bé ca hinh hop chit nhat c6 chiu dai va chidu cao 20°M P& nusi c4,

451

, chiéu rong

nguoi ta do nude va mét ti€u canh bang da vao bé (nudc ngdp hét tieu canh). Biét khi d6 chiéu

34cm- Hay tinh thé tich tiéu canh.

Loi giai

cao muc nudc trong bé 1a

Trang 5/24



DU AN TACH PE HSG TOAN 7

Phan thé tich ctia bé ¢4 chia 451 va tiéu canh 1a:

- = _ 3
Thé tich cta tiéu canh 14 51- 45 =6(1) =6dm

. , 3
Vay thé tich tiéu canh 13 0dm™

*Bai toan chitng minh tong hop
Caul. (HSG 7 huyén Thach Thanh 2022 - 2023)

60.25.34 =51000 cm> =51dm> =51(1)

Cho diém M thuoc doan théng AB (M4 > MB). Trén cung mgt nira mat phéng bo 1a 4B, vé& cac tam

giac déu

BC | Ching minh ring:

1) AD =BC

2) AAEM =ACFM  ty @6 suy ra AMEF 13 tam giac déu.
AK +BK - CK - DK

3) KM

=2

Loi giai

AD,BC Goi

A TTT M

1) Do AAMC. ABMD ddu nén suy ra AM =MC.BEM =MD .

Xét AAMD vy ACMB ¢o.

AM =CM

Urvp =Bup(=120°)

MEB =MD

Do d6 AAMD =ACME (¢ g.¢)

Suy ra 4D =BC (Haj canh twong tng).

AD;BC

2) Do £ F 1y trung diém cua nén ta co:

AE =ED :I;AD;BF =FC :I;BC

i i

Ma AD =BC qan AE =ED =BF =FC
Xét AAEM vy ACFM 4.

K 1a giao diém cua 4D va
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AJ‘M :CJIM

AE =CF

WAE =MCF (p, AdMD =acMB),
Do d6 AAEM =ACFM (¢ g ).

= ME =MF (hai canh twong tmg) va HME =EmF (Hai géc twong (ng)
Ma AME + Bve =60° = Bur + BuE =60
Xét AMEF o5 ME =MF vy BMF =60° nan AMEF géy,
3) Dé dang chirng minh dugc exa =Hxm =Wikp =60"
Trén tia KB lay diém / sao cho KI =KM
AKMI ¢ KT =MK: MKI =60° nén AKMI 13 tam giac déu = &M =KI =MI
Xét AKMD vy AIMB ¢
MK =MI
MD =MB
Kvp =hup (Vi cung cdng véi Pmr bang 600)
Do do AEMD =AIME ( C'g.c)
Suy ra KD =BI (Hai canh twong (ng)
Ta co:
AD =BC
= AK + KD =CK + KB
= AK+KB- CK - DK =2.BK - 2.DK
= AK + BK - CK - DK =2(BK - DK)=2(BK - BI) =2KI =2KM

AK + BK - CK - DK
e}

KM

=2

Cau 2. (HSG 7 huyén, tinh, trrong Thai Hoa 2022 - 2023)
. . . . C
Cho tam giac ABC vudng can tai A Trén cung ntra mat phang chura A by BC ké céc tia Bx va

B

vuong goc voi BC. Goi M 13 diém thudc canh BC (M khong trung © va C). Puong thang vudng

. . C
AM talAcét Bx va ytheothl'rtuéDVéE.

a) Chung minh : AM = AE

b) Tinh sb do goc BumE

gbc voi

¢) Lay I nam giira Ay D ke HE

vuong goc véi ML Chimng minh HA 13 4iq phan giac cia

Loi giai
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y
X

E

A
I
D N
K
0
H

B M ¢

2) Xét AMMB v MEC 5. AB = AC . UBM =UcE =45, §14B =BAC (vi cung phy vei MAC

)
Suy ra: AAMB = AAEC podo AD =AM

b)
Vi AE = AM vy AE LAM ngn AAME vudng can. Suy ra HME =45°
Chtrng minh tuong tu c6 UMD =45° . Do d6 BME =90°
o) T 4 k¢ AK LIM 5 K vy AN LHE 3i N
Goi O1a giao diém cua HE va AM
co HEN =EMK ( phu v6i hai goc déi dinh Yok =Howm )
Chimg minh dugc AAKM = AANE (v AM = AE (gt); Ay =HNE =90°; Kva =HEN (cung phu
voi Hom =How )
Suyra 4K = AN Hay HA [ tia phan gidc cta Enr
Cau3. (HSG 7 huyén Pé Luong 2022 - 2023)
Cho tam gidgc 4BC vuong can tai 4. Tur diém E trén canh 4B v& duong thing vuong goc véi BC
cit cac duong théng BC vy AC thy tu tai H va M . Goi N 1a trung diém cua doan théng BE  Tu
H v& duong thing song song véi 4B cét duong thing 4C tai K.
a) Ching minh tam giac BHE can.
b) Ching minh K 14 trung diém cta doan thing MC .
¢) Cho diém O nim trong tam gidc ABC a0 cho 04 =0C vy Hoc =150° . Ching minh
AB =OB
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Loi giai

B H C

a) Ta c6: ABHE vuong tai H va EBH =45° (AABcvuéng can tai 4). Suy ra ABHE yuong cén tai
H.
| ABI/HK

= HK L AC = AHKEM

b) Ta co: (4B L AC

vuong tai K (1)

Ma Hev =BEH =45° (cap goc d6i dinh) va UeM =Rewm (cap goc dong vi) nén RHM =45° ()
Tur (1) va (2) suy ra AMKH vuong can tai K = MK =KH |

Ta lai c6: CK =KH (vi AKHC vuodng can tai K) nén suy ra MK =CK hay K 1a trung diém cua
doan thang MC

c¢) Dung AFO g&y trong tam giac 48 C.

Xét AAOE vy AABF ta co:

AO = AF
Bac =F4B
AB = AC

Suy ra AMOE =A4BF(c.g.c)= Hre =Hoc =150°

Khi d6: BFO =360° - HFB- UFo =360° - 150° - 60° =150
Xét AFB va ABFO, ta co:

FO =AF

Urp =Bro

BF' 1a canh chung

Suy ra AAFB =ABFO(c.gc)= AB =0OB (dpem).

Cau4. (HSG 7 huyén Luc Ngan 2022 - 2023)
Cho tam gidc MNP vuong cantai M, 4 1a trung diém cua VP . Diém B nim gitra hai diém 4 va P
Ké VH va PK vuong goc voi MB 1an luot tai H va K.
a) Chting minh: AHMN =AKPM
b) Chtrng minh: AMAP 13 tam giac can va AH L AK
Loi giai
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a) Chiing minh: AHMN =AKPM
(MN=MP

Vi AMNP yuong can tai M nén : MNP =MPN =S

WV H + WA =90° | )

1= MINH =PMK

Ta c6 PMK+NMH=90" |
a co !

[ MN=MP

MNH PMK

Xét AHMN vy AKPM ¢ | NHM MKP=0" = apvy =AKPM (canh huyén- géc nhon)

Vay AHMN =AKFPM
b)Chimg minh: AMAP 13 tam giac can va AH L AK

Vi AMNP yyong can tai M nén trung tuyén M4 dong thoi 13 dudng phan giac, duong cao nén:

(MALNP
| Wva=Pra=LNvp=L 00" =45°

5
Xeét AMAP o5 MPA=PMA (F57) 5 AVAP 13 tam gidc can.
Mit khac theo dinh 1i tong ba gboc cua tam giac ta co:

Wrdp + Nrpd + Pura =180°

= Mup =180° - (Wrp4+Pard) =180° - (45°+45°) =90°
Vi MAP =90° = AM L 4P
Xét MMB c: AMB =180° - W48 - WBM =180° - 90° - HBM =90° - Wy )
X6t ABKP o5 BPK =180° - BKP - BBP =180"- 90° - KBPp=90"- Rgp  (4)

Miit khic 9BM =RBP (2 goc déi dinh)

1 3@ = Uas =Bpx hay e =Hpx
(AM =4P
v ek
Xét AAHM 3 AAKP o4 MA=FK = AMHM =MAKF (¢-g-c)

Suy ra Mam =Pak (hai goc tuong ng)

Lai co MAH + HAP =90° (4o MA L APy= PAK + HAP =90° = HAK =90° = AH L AK
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CauS5. (HSG 7 huyén Anh Son 2022 - 2023)

Cho tam giac ABC nhon (48 < AC), D14 trung diém B C . Trén nira mat phang c6 bo 1a dudng thang

4B chira diém €, v& doan thang AE vuong goc v6i 4B tai 4 va AE =AB  Trén nira mit phang co

b 12 duong thing AC | chira diém B v& doan 4K vuong goc voi AC g 4 va AK =AC

a) Chimg minh rang: £C =BK |

b) Trén tia dbi tia DA 14y diém NV sao cho DN =DA Chimng minh AAKE =ACAN

Loi giai

A

Vi Rap +Bac =90°: Bac + B4E =90° . K4p =B4E
Xét AKAB vy ACAE ¢4 .

AK =AC |
AB =AE = AKAB =ACAE(c.g.c)
Kap :E‘AE[

= EC =BK ( hai canh tvong tmg)
b)Xét AABD vy ACND ¢4 .

AD =DN |
BD =DC [ = AADB =ANDC(c.g.c)

Upp =BpNn = AB =CN =AE

vj MBD =ANCD(emt) = B4p =BnD

Ma chung & vi tri so le trong ~ AB//NC

Ta co
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AB /I NC | ]
= NC L AE
AB | AE|

Lai c6: BAK =90° + BAE
Ma : AE L NC = Yon =B4E +o0°

= R4E =Ucw

Xét AAKE vy AACN ¢4 .
AK =AC |
AE =CN [: AAKE =ACAN(c.g.c)

Uke =Hcn
Cau 6. (HSG 7 huyén NGHI SON 2022 - 2023)
Cho tam giac ABC can tai 4. Trén canh B C léy diém D, trén tia ddi cua tia CB léy diém E sao cho
CE =BD Pyong thing vudng goc véi BC ké tir D cit 4B tai M . Puong thing vuong goc véi BE
tai Ecit AC tai V.
1) Chitng minh AMBD =ANCE
2) Canh BC it MN tqi I . Chung minh / 13 trung diém caa MN
3) Chung minh dudng thing vudng goc voi MN tai 1 ludn di qua mot diém O ¢b dinh khi D
thay ddi trén doan B C.

Loi giai
A
M
B 1 | C E
D H
N
O

1.Ta c6 tam giac 4BC can tai 4 (gt) = Hsc =Hcs

v NCE =Hes (d6i dinh) = VCE =HBC

Xét AMBD vj ANCE 4. WcE =HBC (Cmt);ﬁ =B =o0° .CE =BD = AMBD =ANCE (g ¢ o)
2.Ta ¢6 AMBD =ANCE (cmt) ~ MD =NE; BM =CN (canh twong ung)

MD// NE = By =Enr (so le trong)

Lai co (cing vudng goc véi B C)
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X6t ADMI 3 AENI 4. BMI =ENI (cmt);ﬁ = =o00° . MD =NE (¢my)

= ADMI =AENI (g ¢.g) = MI =NI suy ra 7 1a trung diém caa MN (dpcm)

3.Tur B va C ké cac dudng thing vuong goc véi 4B va AC ching cit nhau tai O.

Xét AABO 3 AACO . Chung canh AO;‘@ =€ =90 ;AB :AC(MBC can tai A)

= AABO =AACO (canh huyén- canh goc vudng) = OB =0C

Xét AMBO 3 ANCO ¢, OB =0C (e, B =€ =90° . BM =N ()

= AMBO =ANCO (canh huyén- canh goc vuéng) = OM =ON

= O thude dudng trung truc cia MN do d6 duong thing vudng goc véi MN tail luon di qua diém 0
¢ dinh khi D thay ddi trén doan B C.

Ciu7. (HSG 7 huyén Vinh Yén 2022 - 2023)

Cho tam gidc 4BC co AB < AC Tren tia déi cua tia C4 lay diém D sao cho CD =4B  Goi P va¥?

14n luwot 1a trung diém cua 4D va BC | I 1a giao diém cua cac dudng vudng goc véi 4D va BC taj P

va Q.

AAIB =ADIC
1) Chirng minh
Al Bac
2) Ching minh la tia phan giac cua goéc
AE = ! AD
IE AB 2
3) K¢ vudng goc , chung minh
Loi giai
A
P
B . Q C
1 J 1
E
I
D

IB =IC,IA = ID
1) Tacod
Lai c6 48 =CD (gt)
Do dg AMIB =ADIC (c.c.c)

2) Vi AAIB =ADIC (c.c.c) e

én W =kbc ( 2 gbc twong Ung)
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AIAD ¢4 IP vira 1a duong trung tuyén vira 13 duong cao nén AIAD can tai | suy ra IC =k4D

Do do, #p =45 ,suy ra 4/ 1a phan gi4c clia Bac
3)Keé IE L AB taco AAIE =AAIF ( canh huyén-goc nhon)

3 AP = %.—ID AE :%AD
= AE = AF, ma - (vi Pa trung diém cua AD ). Suy ra
Cau8. (HSG 7 huyén Dong Hung 2022 - 2023)

s ABC M \ < R 5 C A . A 5 . A A R
Cho tam giac , la trung diém cua . Trén tia doi cua tia lay diém sao cho
ME =MA
AC =EB  AC//BE
a) Chirng minh rang; va
1 AC K EB Al =EK

b) Goi  la mdt di€ém trén ; la mét diém trén sao cho . Chirng minh ba diém
I.M.,K

thang hang.

c) Tir B k¢ BP LAM tir C k¢ co Lam(p.oe AE). Chirng minh AP +AQ =24AM
Loi giai

A

AAMC =AEMB  BM =MC: BME =Bama; A =mE = 4o —pg 4 =B U.B

a)Ta co (Vi ) va ;
AC// BE

O vi tri so le trong suy ra
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E

MM =AEME AT =EK; Bav =BEK G, A =ME - RBogr =By
b) Chung minh dugc (Vi )

HvE =Rud + BME hay 180° =Ra + Havr = Ragr =180° = 1.M,K
T do thang hang.

A
»
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ABPM =ACOM Bryv =Bown =90°: BAr =cm: Bus =Buvo
¢) Taco (Vi )

= PM =OM = AP+ AQ =AM - PM + AM + MO =2AM

Cau9. (HSG 7 huyén Ha Trung 2022 - 2023)

ABC D , trén tia d6i cua tia CB liy diém E

. AB,AC _, M,N
D va E cat lan luot & .

Cho tam giac can tai 4 , Trén canh BC léy diém

BD =CE

sao cho
. \ 2 n . BC ..,
. Céc duong thang vuong goc véi ké tur

a) Ching minh rang; DM =EN

b) MN cit BC tai I Chung minh Iy trung diém cia MN

MN

¢) Chémg minh ring dudng thing vung goc véi 7" tai I luon di qua mot diém cb dinh khi

D thay di trén canh BC.

Loi giai
A
M
B A1 C E
D H
N
O

a) Xét ABDM 5 ACEN co

Yo =WEC =90° (MD L BC: NE L BC)
BD =CE(gt)
Wep =Wee(=Uca)

= ABDM =ACEN(g.c.g) = DM =EN (hai canh tuong ng)

b) Xe¢t AMDI 3 ANETL .

Wepr =NEr =90° (MD L BC: NE L BC)
DM =EN(cmt)

] — AT TTEN
Byr =ENT (2 goc so le trong do DM /EN
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= AMDI =ANEI(g.c.g) = IM =IN

(hai canh tuong ing). Vay Iy trung diém cua MN

A BC O

¢) Goi H 13 chan duong vuong goc ké tir 4 xudng , ~ la giao diém cua AH v6i duong thang

MN

vudng goc voi ké tir £ . Ta cAn chimg minh O 1a diém 6 dinh.

. B , . \ . 4
o)1 0 voi ¢ . Vi duong thang . c6 dinh nén can chung minh oc cd dinh hay oc L Ac

ABC

N

4 = BAH =B4H

Ta c6 tam giac can tai © nén duong cao AH ddng thoi 1 duong phan giac

7048 =204c(48 =ac; Bao =Bao; 40chung) = B4 =Bca
Ta co (1)

&t AMON AMON 0= OM =ON

X Xét

AOBM . AOCN . OM =ON: BM =CN: OB =0C = AOBM =AOCN (c.cc)= Bs4 =Bcn
va co

(2)

Tir (1) va (2)

c6 duodng cao or ciing 13 trung tuyén nén la tam giéc can tai

= Bca=Bon . BeA+8eN =180 = Bca =Ben =90° = oc L 4
Vi AC ¢6 dinh ma ocLdC= 012‘1 diém cb dinh. Vay khi D di chuyén trén canh BC thi duong

MN tai 1 ludén di qua mot diém c6 dinh.

Cau 10. (HSG 7 huyén Lap Thach 2022 - 2023)

thang vudng goc

. . ) 2 BC,D . .., .
Cho tam gidc ABC vulng can tai A . Goi M 1a trung diém cua la diém thudc doan BM (D

AD H 1

.  BH.CI TR 2 .
khac B va M ). Ké cac duong thang lan lugt vudng goc voi duong thang tai va

Chtng minh rang

2 Banr =Uewmr vy BH =AI

b) Tam gidc MHI vudng can.

Loi giai
B
H
D
M
1
A C
a) A4BC vuong can tai AeoMpy trung diém cia BC nén AM 13 phan giac cua A
Ban _Bac _o0° =45°
7 7
Suy ra - -
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90° .
| = =45
Yo > 45 Banv =Ycnr(=457)

Mait khac . Tur d6 suy ra

 Bam =Har Bac

Ta co (cung phy v6i )
Xet MIC va ABHA o4,
Ban =lcr (ching minh trén)

AB =4C AABC

(do
AAIC =ABHA

vudng can tai A)

BH =AI (hai canh tuong ng)

b) Tam gidc ABC vuong can tai Ao M 3 trung diém BC nén AM cling 1a dudong cao suy ra

AM 1 BC

Do do (canh huyén — goc nhon). Suy ra

AAMC

M € =45° M AM =MC

A . . AAMC A g
vuong tai va co suy ra vuong can tai suy ra

, Hav =Feu . Ypm

Ta lai co (cung phu véi )

Xet AHAM 3 AICM.

AM =MC (cmt)

Ham =Fem

AH =CI o AAIC Z&BHA)

(d

AHAM =AICM HM =MI

Do do: (c.g.c)suyra (hai canh tuong ung) (*)

AHAM =AICM = Huvd =Buc = Hus =Bua Ung =Une =00
Do (do )
Suy ra Hvr =90 ()

Tu (*) va (**) suy ra AMIH

Cau11. (HSG 7 huyén Yén Dinh 2022 - 2023)
ABC

vudng can.

Cho tam giac *trung tuyén AM . Trén nira mat phing chtra dinh C bola duong thang 4B dung
doan AE vuong goc v6i 4B va AE =A4B. Tren nira mat phing chira dinh B b 1a dudng thing AC
dung doan AF vudng goc voi AC va AF =4 C-Chl'mg minh rang:

a) FB =EC

bP)EF =2AM

c)AM 1 EF

Loi giai
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A
E
B # v, L c
F
K
ABEF AAEC — AE =AB(gt): AF =AC(gt): Pap =Bac Bac
a) Xét va co: ( cung bu voi )
= AABF =MEC(c.g.c) = FB =EC FB =EC
. Vay:
K AK =2AM.

A . As o . MA A
b) Trén tia doi cua tia lay  sao cho

sy =akewm (By = mc: Baa =Bk am =mk)
Taco
= Bam =Mkc ma hai goc nay & vi tri so le trong — CK /1 AB
= ok + B4 =BAF + B4B =180° = Uck =B4F

AEAF 3 AKCA o, AE =AB =CK:AF =AC(gt), Yok =BaF
= AEAF =AKCA(c.g.c)= EF =AK =2AM

g AEAF =AKCA = 84k =HFE = UFE+Pak =Bak + B4k =90° = 4k LEF
c)lu
Cau 12. (HSG 7 huyén Yén Phong 2022 - 2023)

Cho AABC vuong can tai 4 , goi M la trung diém cua BC. Léy diém D bét ki thudc doan BM ( D

khong trung véi By M ). Goi H g3 1 theo thi tu 13 hinh chiéu coa By ¢ xubng duong thing
AD; AM g, CI tai K

a) CMR: BH =AI

b) CMR: AHMI vybng can.

Loi giai
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A
I
K
D 1l
T L
B M LI C
H

a) Xét AHB vy ACIA ¢
HHB =4IC ( sung bing 90°)
AB =A4C (do AABC vuodng can tai 4)
Bar =H¢r ( cing phy vei )
= AAHB =ACIA (canh huyén - goc nhon) = BH =4I (haj canh twong tmg) ( dpem)
b) Vi AABC vudng can tai 4 nén AM vira 1a duong trung truyén vira 1a dudng cao cua AA4BC Suy
Xét AIAK vy AMCK ¢
Ak =Rhvc (=90"), BKT =BIKC (nai goc aéi dinh)
Suy ra: 180 - (Hrk + Bak) =180° - (Kare + ko) = Bavr =Fowr (1
Mat khac:
BH L AD|

= BH//CI = Fom =HeMm
CI L AD |

(‘hai goc sole trong) (2)
Tu (1) va (2) suy ra: = Hem =Bam
Xét AHBM 3 AIAM co:

MB =MA

HeMm =Pim

BH =AI ( ching minh trén)
AHBM =AAM (c.g.c)= MH =Ml

Suy ra: (‘hai canh tuong ng)

Suy ra: AHMI can tai M . (4)
Mit khac: AABM = ATAM = Hyp =Fha ( hai goc twong tng)

Suy ra: HMB + B =Hur + g =Hap =90° = Far =90° )

Tur (4) va (5) suy ra AHMI vudng can tai M ( dpcm).
Cau 13. (HSG 7 huyén TAN KY 2022 - 2023)
Cho tam giac nhon 4BC ¢4 cac trung tuyén BDva CE ¢t nhau tai G . Trén tia ddi cua tia DB iy
diém M sao cho DB =DM _ Trén tia d6i cua tia £C 14y diém N sao cho EN =EC  Chung minh ring:
a) AMDM =ACDE v3 3 diém M,4,N thang hang.
b) BM +CN >3BC
¢) Cac dudng thing 40 VB-MC g3n0 quy.
Loi gidi
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N A M

a) Chimg minh A4DM =ACDB 3 3 ¢iém M,4,N thang hang.
xét AMADM 3 ACDB o

AD =CD (BD 13 trung tuyén ABC)

DB =DM (gt)

4BM =€DB (1ai goc déi dinh)

AADM =ACDB(c.g.c)
Suy ra

Tuong ty ta c6 “AEN =ABEC(c.g.c)

Vi AADM =ACDB ngq WAD =BCD 1,y Mac =Bcy O

AAEN =ABEC pgq BAN =EBC hay Bav=Hsc @

Xét ABC ¢ Bca + ¥4+ HBe =180° (tong ba goc trong mot tam giac ) ®)
Tie W, D3 @) G ra BaC+ 845 +BAV =150" 4o 45 ba diém M4V thing hang.

b) Chung minh BM +CN > 3BC

Vi A4DM =ACDB pgn AM =BC (haj canh twong (mg) )
AAEN =ABEC pngn AN =BC (haj canh tuong tmg) )
Xét AMNG ¢ GN + GM > MN (Bjt diang thirc trong tam giac)

Hay GN + GM = AM + AN (vi MN =AM + AN ) (©)

Tie . 6) 00 GV + 61 > 280 )

I U skock
Xét ABGC ¢y BG +GC > BC (B4t ding thirc trong tam gidc) (=)

Ta oo BM +CN =BG +GM +CG +GN =(BG+cG)+(GN +GM ) (%)

e . (=), 59 suy ra BM +CN >3BC

¢) Chtng minh céc dudng thing AG. NB.MC ddng quy.
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N A M

Goi K 1a giao diém cua VB va MC
Xét AADB vy ACDM 4

AD =DC (gt DB =EDM (i g6c di dinh), BD =DM (gt = MDB =ACDM (e.g.c)
= AADB =ACDM (e.ge) o P4 =B 3 Bas 3 B & vi tri so le trong do do 4B/ CM

Ta co AAEN =ABEC (theo cau a)™ H4E =EBE ma NAE va CBE ¢ vi tri so le trong do do
BC /I MN

Taco AB//CM = NAB =HMC (pai goc dong vi)
BC//MN = Bck =Hmc ( hai goc dong vi)

suy ra NAB =Hck
xXét AABN 3 ACBK o

4B =Bck ( chirmg minh trén)
AN =BC (ching minh trén )
Ynp =€BK ( hai géc ddng vi do B ¢/l MN

Suy ra MVB =ACBK (ge.g) 4o 45 NB =BK

vi VB =BK pgn B 1a trung diém cua canh VK
Chitng minh twong tw ¢6 € 1a trung diém cua MK
Xét AMNK ¢ MB. NC 13 c40 dudng trung tuyén = G 1a trong tam cia AMNK = KG cling 1a trung

)= A.G, K

tuyén cua AMNK my 4 13 trung diém cia MN (vi theo cau a AN =AM thang hang

Vay cac duong thang AG, NB, MC dong quy.

Ciu 14. (HSG 7 Thanh Pho Ninh Binh 2022 - 2023)
Cho tam giac 48 C vuong tai 4K 13 trung diém ciia BC  Trén tia dbi cua tia K4 lday D sao cho
KD =KA
a) Chirng minh: CD//AB
b) Goi H 1a trung diém cua 4C; BH it AD tai MiDH & BC t4i N Chtmng minh ring:
AABH =ACDH
¢) Chimg minh: ATMN cap,
Loi giai
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B

a) Xét AABK va ADCK ¢4
BK =CK(gt)

Bra =Exp (d6i dinh)

AK =DK (gt)

= ABK =ADCK (c.gc) = Hcp =90° =Bac= 4B//cD(4B L AC ;€D 1 AC)

b)Xét AABH va ACDH g,

BA=CD( g, MBK =ADCK)

Bar =Bcr (=90°)

AH =CH (gt)

= AABH =ACDH(c.g.c)

c)Xét AABC vy ACDA ¢,

AB =cD . Hcp =90° =BAC . AC cynh chung
= AABC =ACDA (cg¢) = ACB =€4D

My AH =CH(gt) 3 WiHA =NHC (vi MBH =ACDH)
= AAMH =ACNH(g- c- g) = MH =NH
Vay AHMN can tai H

Cau 15. (HSG 7 tinh Quang Ninh 2022 - 2023)

—rn? ,
Cho tam giécABC(AB <ACH ¢ UBC =60 . Hai duong phan giac 4D va CE cpa ABC it

nhau ¢ 7 .
a) Chung minh BC > 4C

b) Tinh dic,
¢) Chung minh AIDE 13 tam giac can.

Loi giai
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a) Ta c6: AABCT . AB {AC,

Suy ra: @ <B (Quan h¢ gitra géc va canh ddi dién trong tam giac)
Ma; ABC =60° (g = € <00" (1)

— Bac =180° - (B +€)=180"- 60" - & =120° - & (2)
Tir (1) va (2) = BAC >60° = Bac>B = BC> 4C

b) Ta cé: 4Bc =60° , suy ra Bac +UBc =120°

B fic =L Bac
Ma 4D 1a tia phan giac cua PAC | suy ra: 2 :

B fot =1 By
CE latia phan giac cua 4 , suy ra: 2

Ore =180° - (Bac + Feu)

Suy ra: (Dinh 1y téng 3 goc trong 1 tam giac)

= Urc =180° - (Bac + Feu) =180° - %.(Efic +Bca) =180° - %.IED" =120°
o) vi AIC =120° = e =Brc =60°

Trén canh 4C liy diém £ sao cho AF =4E

Xét AEIA vy AFIA co:

AF =AE

Ear =Far
Al 13 canh chung

Vay: AEIA =AFI4 (c.g.c). Suyra /E =IF (2 canh tuong tmg) @
* AEI4 =AFI4 = BIE =30F =60° (hsi g6c trong img)

Suy ra: FIC =Hic - HiF =120° - 60° =60°

Xét ADIC vy AFIC ¢4

bre =Fic =e0°

IC canh chung

bcr =Fcr

Suy ra: ADIC =AFIC (g.c.g)
Suy ra: ID =IF (hai canh twong ng) (2)

Tie D va @ quy ra: IE =1D = AIDE can i 1|

Tai liéu dugc chia sé bdi Website VnTeach.Com
https://www.vnteach.com
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