DU AN TACH PE HSG TOAN 7

Ngudi lam: Thigu Khic Pat
Zalo: Thiéu Khac Pat - so dt zalo: 0359919909
Email: datbongbt@hledu.edu.vn

CP13: HINH HQC
Dang 1. St dung trong bai toan chia hét
A. Tric nghiém (néu cé)
B. Ty luian
Cau 1.(HSG 7 TP Truwe Ninh 2022 - 2023)
Cho A4BC vyupng can tai 4, 1ay diém D bt ki thuoc canh BC (Dkhac B va C). Trén nira mit
phang chira diém 4, ké tia BX va Cy vuong goc v6i BC | duong thang vuong goc voi 4D tai 4 cat
tia Bx va €V 1an luot tai E va F . Chimg minh ring:
1) AAEB =A4DC
2) ADEF vudng can.
3) Tir D ke duong thang song song voi CF | duong thang nay cat 4C va 4B lan luot tai K va Q.
Chtrng minh:

) BK LOC
5
KQ+KB+KC ::;(QE +0C+BC)
b) .
Loi giai
X 3
Q
, F
N
A
M
I K
E
B C
H D

1) Ta co: A4BC yuong cantai 4 = 4B =A4C vy ABC =ACB =45
Ma Bx L BC = ABE+ ABC =90" = 4BFE =45
Xét AEB vy AADC ¢4
BAE =DAC (vj ciing phu véi BAD)
AB =AC
ABE =ACD =45
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*)

= AMEB =AADC (g c.g)(dpem)
*
2) Tur )5 AE =AD (hai canh tuong mg)
Xét AADE oo AE =AD = AADE can tai A, o6 DAE =907 (yi AD L EF

= AADE vypng can tai 4 = FED =AED =45° 0
Tuong tu ta ciing ching minh duoc AADF vudng can tai 4.
= EFD = AFD =45° )

ADEF ¢4 EDF =180° - DEF - DFE =180° - 45" - 45" =90°

ADEF vuéng tai D co FED =DFE =45" (Theo W va (2))

= ADEF yyong can tai D (dpcm).

3)

a) Co Do/IcF (gt), CF L BC (gtyngn P2 L BC i D

xét ABCO o5 OD.CA 13 paj duong cao (vi PE +BC.AC L BO,

ma D@ ¢4t C4 tai K nén K 1a truc tAm cta ABCQ

= BK 1OC (Theo tinh chit dong quy cua ba dudng cao trong tam giac) (dpcm)
Chirng minh dugc AQNK =AKMQ (g.c.g)

= OM =NK, ()

Trong (bat dang thirc trong tam giac) )
i @) vy W= 0K <oM +0N (5)

KMI/BQ 3 BO LCK a0 KM LCK |

ACKM vuong tai K = CM 13 canh huyén nén 1a canh lén nhat = KC<CM
Tuong tu ©) taco BK < BN @)
Tt (5);(6) vi D (4 g KQ+KC +KB< QM +QN +CM + BN

= KO+ KC+KB<QB+0C

Tuong tu KO+KC+ KB -:EQ+EC; KOQ+KC+KB<BC+(QC

Cong tirng ve ba bat dang thic trén ta co6

3(KO+ KC +KB)<2(0B +0C + BC)

KM =NQ (i haji canh tuong tmg)
AQKM 4 OK < OM +KM

(6)

5

= (KO+ KC +KB)<=(0C +BC+BQ)
3 (dpem)

Cau 2.(HSG 7 TP Thanh Thién 2022 - 2023)

Cho tam giac 4BC cantai 4 (4B >BC) Goi F la trung diém coa 4C | qua F ké duong thang

vudng goc voi AC cit duong thang BC tai M . Trén tia ddi cua tia 4M 13y diém N sao cho

AN =BM

a) Chirng minh: 4M =CN

b) Chirng minh: AMC =BAC |
¢) Lay diém D trén canh 4C | diém £ trén canh 4B sao cho 4D =AE  Tréntia BM lay I sao cho
BD > BC+ DE

BI =DE | Chirng minh: 2
Loi giai
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Nr
A
E/ |k\D
P F
M
I B H c

a) Tam gisc ABC cantai 4 nén ABC =ACB  AB =AC

Tam giac AMC ¢ MF 1a trung tuyén va dudng cao nén AAMC 13 tam giac can tai M
= MAC =MCA

Suy ra ABC =ACB =MAC = 180°- ABC =180"- MAC = 4BM =UAN

Xét AABM vy ACAN ¢y AB =AC (¢mt), ABM =CAN (cmy), AN =BM (gt

= AABM =ACAN (¢c.gc) = AM =CN (canh twong tng).

Vay AM =CN

b) Tam giac 4BC can tai 4 nén ABC =4ACB = BAC =I80"- 2.ACB

Tam gide AMC 14 tam gidc can tai M = MAC =MCA = AMC =180"- 2ACB
Do d6 AMC =BAC

¢) Ké duong cao AH cat ED tai K, BD tai P,

BC
= BH =——
Vi A4BC cantai 4 c6 AH 1a dudng cao nén 4H 1a trung tuyén 2,
= BP> E
Vi ABHP vuong tai H nén BH < BP 2 (D).
=:}1E.D:|SD —'}BAC }iBCZISD —'}BAC
Vi AD =AE (gt) nén A4DE can tai 4 Z ma 2

= AED =ABC= ED//BC 3 AH L BC = AH L DE t4i K pgn AKPD vuong tai K nén
DK < DP

_ED
= DK =—
vi MDE can tai 4 c6 4K 1a duong cao nén 4K 14 trung tuyén 2
= DP > DE
e
+ +
BF‘FDPP‘BC DE:’ BD}BC DE
Tu (1), (2) suy ra 2 2
BD > BC+ DE
Vay 2
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Cau 3.(HSG 7 Trudng THCS Nguyét An - TP Vinh 2022 - 2023)
Cho A4BC phon c6 4B < AC  Trén tia d6i cua tia 4B 1dy diém D sao cho 4B =4D  Qua
B k¢ duong thang song song v6i CD va cat duong thang 4AC tai E .
a) Chimg minh rang: BE =CD; ED =BC
b) Goi P9 1in lwot 13 trung diém cia BE,CD Chtng minh rang 4 1 trung diém cta PQ
¢) Goi M 1a diém bat ki nam trong AABC  X4c dinh vi tri cia M dé biéu thuc
MA.BC + MB.AC+ MC.AB {y¢ gia tri nhod nhét.

Loi giai

a) Xét AABE vy AADC ¢p

BAE =DAC (haj goc dbi dinh)
AB =A4D (gt)
ABE =ADC ( 4o BE//CD)
Suyra AABE =AADC (g.c.g)
Suy ra: BE =CD (hai canh tuong ng). ( dpcm)
Va AE =AC ( haj canh twong tng) suy ra 414 trung diém cua EC
Ta co:
Xét AADE vy AABC g
AE =AC (chting minh trén)
EAD =CAB ( haj goc déi dinh)
AB =AD (gt)
Suy ra AADE =AABC (c-g-c)
Suy ra: ED =BC ( hai canh tuong (mg). (dpcm)

b) Vi P 1a trung diém cua BE va 4 13 trung diém cta EC
suy ra PA 1 duong trung binh cua tam giac BEC

1

4 =—BC
Suy ra: PA/IBC vy

Chtrng minh tuong ty: 4 13 duong trung binh cta tam giac BCD

1
04 =—-BC
Suy ra: QAIIBC 5 2

Vi PA/BC vy QA/IBC suy ra: P,4,9 thang hang ( theo Tién dé Euclid) (1)

1 1
P4 =—BC OA=—BC

Vi 2 va 2 suyra 1A =04 )
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Tur (1) va (2) suy ra: 4 1a trung diém cia PQ (dpcm).

¢)
A
H
B : ¢

K
Ké BH vaCK cing vudng goc véi AM | ta co:
Sy S0 _! AM .BH + I—AM.CK ZI—AM.(BH +CK)

e =3 5 5 0
Miit khéc: BH =BI, CK =C]
Suy ra: BH +CK <BI +Cl = BH +CK =BC 2)
Sy S _! AM .(BH +CK) gl— AM.BC

Tur (1) va (2) suy ra: 2 2 3)

Dau “=" xay ra khi 4M L BC
Chtrng minh tuong tu ta dugc:

AC.EM
5.'..r.lsr +5.'..r..u's —T
= 4)
AB.MC
"E:'-."n‘il +5'-.".||.' - ]
(5)

Tu (3), (4) va (5) ta duoc:
BC.AM ACBM ABMC
+5 .L.] = - +
7 9 7

2 Syis + Sime

=45  =MABC+MBCA+MC.AB

.|I.|lj|.. -

Dau “=" xay ra khi: AM 1 BC,BM 1 AC,CM L AB Hay M 1a tryc tam ciia A4BC
A . MABC+MBCA+MC.AB =45,

Vay min .
Xay ra khi; AM L BCBM LAC.CM LAB o0 M 13 trye tam ciia ABC .
Cau 4. (HSG 7 TP Thanh Hoéa 2022 - 2023)

Cho tam giac nhon 4BC ¢o duong cao 4H . Trén nira mit phiang by 4C chira diém B lay diém £
sao cho FAC =90" vy AE =AC Trén nira mit phing bo 4B chira didm C 14y diém F sao cho
FAB =90" 3 FA =AB.
a) Chimg minh £8 =FC
b) Goi N 1a giao diém cua FE va AH . Ching minh NV 1a trung diém cua EF

AE+ AF - EF{ {AE+.4F+EF

‘ AN
¢) Chirng minh rang: 2 2
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a) Ta co: AE L AC = EAC =90

AF 1 AB = FAB =90°

Ma BAC + EAB =4EC =90°

BAC +CAF =BAF =90°

= FAB =CAF

Xét AEB vy AACF ¢

AE =AC (gt)

EAB =CAF (cmt)

AB =AF (gt

Suy ra: AMEB =AACF (¢ g¢) = EB =CF (haj canh tuong tng)
b) T £ k¢ ED L AH (Dthuoe AH ), tu F ke FK L AH (K thuoe AH )
AAED v3ACAH o4

AE =AC

AED =CAH (cung phu DAE

EDA =CHA =90°

= AAED =ACAH (canh huyén - goc nhon)= ED =4H (1)
Tuong tu: ABH =AFAK = AH =FK (2)

Tu (1) va2) suy ra: £D =FK

+ Ta co: VED =90" - END 3 NFK =90"- FNK 13 END =FNK (46i dinh)
Suy ra: NED =NFK

Xét AEDN vy AFKN ¢

EDN =FKN =90

ED =FK (cmt)

NED =NFK (¢mt)

Suy ra:; AEDN =AFKN (g c.g)

= EN =FN = N [3 trung diém cua EF

¢) Xét tam gidc AEN oo AE < EN < AN < AE+EN

(3) (Bat dang thirc trong tam gic)
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Xét tam giagc AFN ¢o : AF - NE<AN <AF+NF (4) (Bét ddng thirc trong tam giac)
T (3)va(4)suyra: AE - EN+ AF - NF <2AN< AE+ EN+ AF + NF

= AE + AF - (EN + NF )< 24N < AE + AF +(EN + NF)

= AE+ AF - EF <2AN < AE + AF + EF

AE+AF- EF AE+ AF +EF
= . < <

AN

Cau 5.(HSG 7 Thi¢u Hoa- Thanh Héa 2022 - 2023)

A(4B < AC) c6 duong cao AH . Phan giac cac goc BAH va goc CAH

BE(M E)

Cho tam giac 4BC vuong tai

lan luot cit BC tai Dva E. Ve BM 13 tia phan giac cta tam giac 4 thuC)CA ,v& CN latia

phan giac cua tam giac ADC(N thudc AD).

1) Chimg minh: BAH =ACB vy A4BE can.
2) Goi O 1a giao cia BM va CN. Ching minh diém O cach déu ba dinh tam giac ADE va tam giac

DOE yyong can.
AB+BC+CHA

3) Chimg minh 2

<0A+0B+0C < AC+BC

Loi giai

1)

+ Do ABH vuéng tai H nén BAH + ABC =90°

AABC yuong tai 4 nén BCA+ABC =90°

Nén BAH =ACB (ciing phy véi 4BC)

+Ta cé EAH =CAE (vi AE 13 phan gidc cia HAC

lai c6 AEB =CAE+ ACE (tinh chat goc ngoai)

suy ra AEB =EAH + ACE =EAH + BAH =BAE

Vay A4BE cantai B.

2)

+) AABE cén tai B (c/m cau 1) va BM 1a phén giac cua A4BE nén BM ciing 1a trung tryc cta AE .
Lai c6 O € BM negn OA =OE (tinh chat duong trung truc)
+) Do ACH vygng tai H nen CAH + ACB =90°

AABC yyuong tai 4 nén BCA + ABC =90°

NeénCAH =4CB (cung phu voi AB Cy
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Ta c6 BAD =DAH (vi AD 13 phén giac cua BAH )

laico ADC =ABC+ BAD (tinh chét gbc ngoai)

suy ra ADC =HABC + BAD =CAH + DAH =DAC

VayMCD can tai €.

L AACD can tai Cva CN 13 phan gidc cia AACD ngn CN ciing 1a trung truc cua 4D .
Lai c6 O €CN ngn O4 =OD (tinh chit duong trung truc)

Do d6 04 =0E =0D hay O c4ch déu dinh cua tam giac ADE .
Do OD =0E pgn ADOE can tai O (1)

+ Ké Ox 13 tia dbi cua tia O4 . Ta ¢6:
Do =04D + ODA =20A4D
Ex =0AE + OEA =20AE

DOx+ EOx =204D + 204E =2DAE =BAC =90°
Suy ra

Hay DOE =90° )
Tur (1) va (2) suy ra: Vay ADOE yuong can tai O.
A

3) Ap dung bat déng thirc tam giac ta c6 OA+OB > AB,0B+0C > BC,0C+04 > AC

+BC +
AB+BCHCA s+ 0B+OC
Suy ra 2

Qua Oke duong théng song song voi BC 5t 4B, Actai 1,J
Qua Okeé duong thang song song véi 4B cat BCtai P

Qua Okeé duong thang song song véi AC cat BC tai 0
AOQC 6 00 +0QC >0C

Trong
Dé dang chimg minh
Do OF/AB,OQIIAC 4, 8 =54c =90° suy ra PQ>O0P 1, trong tam giac OBFP ¢ OF + PB > OB
nén PO+ PB>0By, BO>OB 5
Ta lai ¢6 b, =K+ ¥ =upc+ ¥ > 1cB =M (vi 4B < AC pen 4BC > 4CB
Do do 47 > 04 (3)

Tir (1), 2), 3) taco &/ +LC+BO+AT>0C+OB+ 04 1,0 AC +BC > OC+OB+04
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AB+BC+CHA
Viy 2
Cau 6.(HSG 7 Nam Dan- Nghé An 2022 - 2023)
Cho AMNP vyong can tai M | goi I 1a trung diém cua NP . Lay diém D bat ki trén doan thang N/ (
D khacN va I). Goi 75X 1in luot 1 hinh chiéu cia NV va P xuéng duong thing MD .
a) Chimg minh MK =NH
b) Ké MI cit PK tai £ . Chirng minh duong thang DE vudng goc voi MP .
¢) Chirng minh K7 13 phén giac cua PKD.

<04+ O0B+0C < AC + BC

Loi giai

M

N
H
a) Chimg minh MK =NH
Xét hai tam gidc vudng: APKM vy AMHN ¢4
MP = MN (AMNP yyong can)

MP = MN

[KPM =HMN (oo ohu véi KMP)

= APKM =AMHN (ch-gn)
= MK =NH (2 canh tuong tng)
b) Ké MI cit PK tai E . Ching minh duong thing DE vuéng goc véi MP
Xét AMNP yuong can
= Puong trung tuyén M ciing 1a dudng cao
= MI 1 DP
Xét AMDP ¢¢:
MI 1 DP
PK 1 MD
Ma P MI ) cit nhau tai £
= E 13 tryc tam AMDP
= DE | MP

¢) Chimg minh K7 13 phan gidc cua PKD.
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Ta co AMNP yuong can tai M suy ra AMIP yuong can tai | = IMP =45" = IMP =MNP =45" (1)
Ma HNM =KMP )
T (1) va (2) = HNI =KMI
Xt ANMI vy AMKI ¢4

[ MI =NI

HNI =KMI

NH =MK(ANMH =AMKF)
= ANHI =AMEKT

(HI =K1
: I -
| HIN =KIM

Co: KIM + DIK =90° = HIN +DIK =90" = HIK =90
Ma HI =KI = AHIK yyong can = DKI =45
Ma DKP =90° = KI 13 phan giac cia PKD .
Cau 7.(HSG 7 Tam Dwong 2022 - 2023)
Cho tam gidc 4BC ¢y AB < AC <BC goj O 13 giao diém ctia ba duong phan giac ctia tam 4BC K¢
OH vuong goc voi AC tai H, O yudng goc voi BC tai 1
a) Chimg minh ACHT 3 tam giac can
b) Trén doan 4C lay K sao cho /K =AH  goi M 1a giao diém ciia 4K va HI . Ching minh M 1a
trung diém ctua 4K
h B,.OM

thang hang

¢) Chiing min

a) Xét ACIOACHO

6 €O chung

Clo =CHO =907
NepACIO =ACHO= CI =CH = ACHI 4y tai C

b) Ké AE || BC, .4 AEH =HIC;IHC =AHE;IHC =HIC
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Nén AEH =4HE suy raAAEH can talA

= AF =AH =IK

Xét AAEM, ARMI co MAE =MIK; AE =IK; AMI =KMi
MEM =AKIM (g.c g)= AM =KM

Vay M 1a trung diém cua 4K

ADO = AHO =90°:04AD =OAH = AOAD =AOAH = 0D =0OH

= ABKA canai B= BOL AK

Chimg minh tuong ty ta co = OM LAK = O.M.B
Cau 8. (HSG 7 TP Lao Cai 2022 - 2023)

Cho tam gidc 4BC ¢ 3 goc nhon, 4B < AC <BC _ (Cic tia phan giac cta goc 4 va goc € cit nhau
tai O. Goi £ 1a hinh chiéu ctua O trén BCH 13 hinh chibu cta O trén AC . Lay diém / trén doan
FC sao cho FI =4H  Goi K 1a giao diém cua FH va Al .

a) Chimg minh AFCH can; OA4 =01

b) Goi M 1a diém trén doan thing FH sao cho MI =FI _ Chimg minh M //AC

B,O.K

thang hang

¢) Chting minh K 14 trung diém cua 4/ va 3 diém thang hang
Loi gidi
A
H
E
G
‘ C
B F I

a) Chung minh AFCH can; OA =0T

Xat ACHO 3 ACFO (g-

CHO =CFO =90°

CO 13 canh chung

HCO =FCO (vi €O 1a phan giac FCH )

Suy ra; ACHO =ACFO (¢ h-g.n) = CH =CF = AFCH ¢4 t3i C
Xét AAHO 3 AIFO -

CHO =CFO =90°

AH =FI (gt

OH =OF (Tinh chat dong quy ciia 3 dudng phan giac)
AAHO =AIFO (¢ o ¢) suy ra O4 =OI (2 canh tuong (ing)

b) Xét AFMI can tai [ (MI =FI gia thiét) = MFI =FMI (1)
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Taco ACH can tai C= CHF =CFH (1)
M3 CHF =FGI (d(‘3ng Vi, IG|| AC) )

Tir (1) va (2) = CFH =FGI pay IFG =IGF yay AIFG cantai I = FI =GI mjt khac:
FI =AH pap G =AH(=FI)

Ta lai c6: 1OK =AHK:HAK =GIK (so le trong, 1G Il AC )

Xét AAHK vy AIGK ¢

1GK =BHK (cmt)

GI =AH (cmt)

HAK =GIK (cmt)

= MHAK =AIGK (g-c-g) = AK =KI
Hay K 1a trung diém cua A/

AAEH  ABEF 4B

+) Ve OF L AB t3i E Tuong ty cdu a, ta co:
Suy ra BE =BF va AE =4AH .
BA =BE + EA =BF + AH =BF + FI =Bl = MBI oiptaj B

thir tu can tai

Ma BO 14 phan giac cia B> BK 13 duong trung tuyén ciia A4BI nén B:O-K 13 ba diém thing hang.
Cau 9. (HSG 7 TP Thua Durc 2022 - 2023)

Cho tam giac 4BC vudng can tai 4. Goi M 1a trung diém BC D13 didm thudc doan BM (D khac
B vaM) Kécac duong thing B> CI 13n lugt vudng goc véi duong thing 4D tai H va I .

a) Chirng minh: BAM =ACM vy BH =AI

b) Chttng minh:Tam giac MHI vuéng can.

Loi gidi
A
I
D
B v C
H

a) AMBC yuong can tai 4

= AM 13 quong trung tuyén déng thoi 1a duong phan giac = BAM =CAM =45
AABC yyong can tai 4 = ABM =ACM =45" = BAM =ACM (1)

Xét 2 tam giac vuong BAH va CAI ¢4
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BA=CA; BAH =ACI (cang phy CAL Y (2)
= ABAH =AACI ( canh huyén - goc nhon)
= BH =AI (2 canh tuong tng)
b) ABAH =AACI = BAH =ACI = HAM =ICM
ABAH =AACT = AH =IC
AMCA o5 MAC =MCA =45" psn AMCA cap i M = AM =MC
Xét AHAM 3 AICM 5 AM =MC . HAM =ICM . 4H =IC
= AHAM =AICM (¢ g c)= HM =IM (3)
Suy ra tam gidc MHI can tai M
AHAM =ANICM = AHM =CIM
Ma CIM + MIH =90° = AHM + MIH =90" = IMH =90" 4)
Tu (3) va (4) tam giac MHI vudng can
Cau 10. (HSG 7 Vii Thw 2022 - 2023)
1. Cho A4BC vuong can tai 4. Goi M 1a trung diém cua BC . Ly diém £ nim giita
hai diém C va M.Ké BH va CK [in lugt vuong goc voi dudng thing 4E (71K thuoe duong
thang AE).
a) Ching minh: BH =AK ;
b) Chiing minh: A4HM =ACKM
2. Cho tam giac ABC ¢6 BAC =157, ABC =45 , trén tia ddi cua tia CB 14y diém D sao cho
CD =2CB  Tinh s§ do ADC

Loi giai
1.
C
K
E
" M
A B

a) Do BH va CK lan lugt vudng goc v6i duong thang 4E (H K thuoe AE ) (gia thiét) nén AKCA v
AHAB 1an luot 1a cac tam giac vudng tai K va H

Ta co: KCA+KAC =90° (AKCAyuong tai K)va HAB+KAC =90° (AHAB vuong tai H). Nén

KC4 =HAB
Xét AKCA yyong tai K va AHAB vuong tai H co:
AC =48 (ching minh trén)

KCA =HAB (chirng minh trén)

AKCA =AHARB

Suy ra (canh huyén- géc nhon)
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= BH =A4K

b) Ta cod ARCA =AHAB (chtmg minh trén) = KC =HA (hai canh tuong ung)

Do A4BC vudng can tai 4, M 1a trung diém cua BC (gia thiét) nén AM la dudng trung tuyén, duong
cao, duong phan giac ciia A4BC
Tacé KCE va CEK 13 hai goc phunhau, AEM va EAM 13 hai goc phy nhau, ma CEK =4EM

(hai goc ddi dinh) nén KCE =EAM
Xét AAHM vy ACKM o,

KC =HA4 (ching minh trén)

KCE =EAM (chiing minh trén)
AM =CM (chiing minh trén)

Do d6 AMHM =ACKM (c_g-c).

2.

Ké DE L CA | chimg minh duge ACED ¢¢ EDC =30°

Xét MBC g ACB =I80° - 45°- 15° =120°

= ACD =00" pay ECD =060" = EDC =30°

Trén tia d6i ciia tia £C lay diém £ sao cho £C =EF  Ta ching minh duoc ADCF qéu
= CE :éCDZ'? CFE =CB

= CBE =CEB =30" =EDC

= AEBD cjp tai E

= EBA =15" = ABEA ¢4, 13 E.

= FA=FB=FED

= AAED vudng can

= ADE =45

vay ADB =ADE+EDB =75°

Cau 11. (HSG 7 Binh Luc 2022 - 2023)

Cho tam gidc DEF vuodng can tai D .Goi G 1a trung diém cua EF .
a) Chiing minh EDG =DFG

b) Ly diém H thudc doan thing EG (H khac E va G ).Ke cac duong thang EI FK 1an luot vudéng

goc voi duong thang DH tai I va K .Chung minh EI =DK v3 tam giac GIK vudng cin.
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Loi giai

a) Chirng minh EDG =DFG

Ta c6 ADEF vuéng can tai D = DEF =DFE =45°

Lai c6 DG la dudng trung tuyén trong tam giac can

= DG la duong cao, dudng phan giac cua ADEF

= EDG =FDG =45

= EDG =DFG (4pem)

b) Ly diém H thudc doan thang EG (H khac E va G ).Ke cac duong thang EI FK 1an luot vudng
goc v6i duong thang DH tai I va K .Chimg minh EI =DK v3 tam giac GZK vuéng can.
*Chirng minh EI =DK

Chi ra EDI =DFK (cung phu KDF)

Chung minh duge AED! =ADFK ( canh huyén - goc nhon)

EI =DK (2 canh twong tng)

* Tam giac GIK vudng can

Chtmg minh duge PG L FG

Chung minh duge PG =FG

Chirng minh duoc IDG =KFG

; = JG =KG [’
Chimng minh duge APG =AKFG (¢ g.c) )

Do MDG =AKFG = IGD =KGF = JGK =DGF =90° (¥%)

() L (GF)= AGIK
Tu va vudng can

Ciau 12. (HSG 7 Binh Luc 2022 - 2023)
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MQ

Cho tam gidc MNP c6 NMP <90° v ra phia ngoai tam giac MNP hai doan thing vudng goc va

MI == QR

b2 | =

MN,MR

bang vudng goc va bang MP Goi I 1a trung diém cua NP.Ching minh

Loi giai

Trén tia ddi cua tia IM | 1iy diém F sao cho IFF =IM

Dé dang chimg minh dugc AFIM =ANIF (¢ g ¢)

| MP/INF
= IMP =IFN =
| MP=NF
= MNF + NMP =180’ (1)

va QMR+ NMP =180° 4 OMN + RMP =180 (g!)) @)

Tir (1) va (2) ta co: = MNF =OMR

Chirng minh dugc AMNF =AQMR

= MF =QR =2MI

(c.g.c)

1
= MI ==0R

Cau 13. (HSG 7 Kim Thanh 2022 - 2023)
Cho A4BC can tai A va co ba goc déu 1a gbc nhon. V& trung tuyén AH .
a) Chung minh: 4H vuong goc voi BC
b) vaBE =BA. BE uonng goc véi BA (E va C nim khéc phia so véi duong thing 48 ). Qua B v&
duong thang vudng goc voi EC cit tia HA tai diém 1. Chtng minh: BC =AI
¢) Pudng phan gide ciia ABC it AC tai D | duong phan giac coa BDC it BC tai M| dudng phan
gidc cua ADB cit BC tai N . Goi F. 1a trung diém cuia MN | Trén tia d6i cia tia DB 14y diém K
sao cho DK =DB  Chiing minh: ABFK 13 tam gi4c vuong.
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a) Xét AABH vy AACH ¢4;
BH =CH (gt

AH chung;
= AMBH =MCH (¢ ¢ c)

= AHB =AHC

Ma AHB+ AHC =180° (Ké bur)

= AHB =180":2 =90°

= AH L BC (gpcm).

b) Xét ABCE vy AAIB ¢o

BE =4B (g) M

IAB =ABH + AHB =4BH +90° (Tinh chét goc ngoai A4BH )
CBE =ABE + ABH =90° + ABH

= CBE =IAB (=00"+ 451) ()

Goi P va Q 1in luot 14 giao diém cta 4B va IB voi CE .

APBE vuong tai B ¢ BEC =90" - BPQ

APBQ oo ABI =90"- BPQO

vuong tai 0
. BEC =up1 (=90 - BP0) (3)

SONENEO BNS.

= BC =AI (dpcm)

¢) DN 1a quong phan giac cla ADB ngn DN 13 phén giac ctua CDK

DM va DN 1in luot 1 hai tia phan gidc cua hai goc BDC va KDC ngn DM L DN

DF 13 trung tuyén cuia AMDN vuong tai D nén FM =FD =FN
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FMD =MBD + BDM (tinh chit goc ngoai ABDM )

FMD =MBD +EDM (BDM =DM )

MDF =CDF +EDM

Ma AFDM cin tai F nén FMD =MDF ngn MBD =CDF 1,y €BD =CDF ()
AABC can tai A nén MCD =4BC

MCD =2.CBD (p, ABC =2.UBD)

= MCD =2.CDF (p, CBD =CDF )

Ma MCD =CDF +CFD (tinh chét géc ngoai AMCD)

= 2.CDF =CDF +CFD = €DF =CFD ()
Tu @) va ) ta c6 CBD =CFD

= ABDF can tai D

= BD =FD

I
= FD =—EBK
2

= ABKF yyong tai I .

Cau 14. (HSG 7 Miii nhon 2022 - 2023)

Cho tam gic ABC cantai 4. Trén canh BC léy diém D, trén tia d6i cua tia CB léy diém £ sao cho
BD =CE _Cac dudng thang vudng goc véi BCketir D va E cat 4B | AC 1an luot & M, N

a) Chirng minh rang: DM =EN

b) MN cit BC tai I . Chirng minh / 13 trung diém cua MN

¢) Chirng minh rang dudng thang vudng goc véi MN tai I ludn di qua mot diém cb dinh khi D thay

ddi trén canh BC .

Loi giai
A
M
\] C
- E
B D H

a) Ta co: B =4cn (A4BC can tai 4)

ACB =NCE (2 g4c déi dinh)

= B =NCE

Xét hai tam giac vudng: ABMD vy ACNE ¢
BD =CE (gt)
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B =NCE (CMT)
= ABMD = ACNE (canh goc vudng — goc nhon)
b) Xét hai tam giac vudng: AMDI vy ACET ¢
MD =NE (vi ABMD =ACNE )
MID =NIE (2 goc dbi dinh) = DMI =ENI
= AMDI = ACEI (canh géc vudng — goc nhon)
= MI =NI
= I 1a trung diém cua MN
c)Ke¢ AH L BC tai H Pudng vudng goc voi MN tai I cit AH taj K .
Xét AAKB vy AAKC ¢
4K 13 canh chung
KAB =KAC (vj AMBC s, AH L BC)
AB =AC (A4BC cap)
= AMKB =AMKC (¢ g.c)
= ACK =4BK (1)
Xét AKBM v AKCN c¢o;
KB ZKC(MKE :Mf{'f)
KM =KN (1 13 trung diém MN | KI L MN ngn K1 13 trung tryc cia MN)
BM =CN (v ABMD =ACNE)
= AKBM =AKCN (¢ 0)

= MBK =Nck hay 4Bk =Nck (2)

T (1) va(2) = Hek =Nc K | ma hai goc nay & vi trf k& ba nén
Uck =Nck =90° = CK L AC 4 €
Vi € ¢b dinh nén K ¢6 dinh (dpem)
Cau 15. (HSG 7 Miii nhon 2022 - 2023)
Cho tam gidc 4BC ¢o goc 4 nho hon 90° . Trén nira mit phing by 4B khong chira diém C v& doan
thang AM sao cho AM vuéng goc véi AB va AM =AB  Trén nira mat phang bo 4C khong chira
diém B v& doan thing 4N sao cho 4N vudng goc voi AC vy AN =AC
1) Chirng minh rang: Tam giac 4MC va tam giac 48N bang nhau.
2) Ching minh: BN L CM
3) Ké AH LBC(HE BC) Chimg minh 4H di qua trung diém cia MN
Loi gidi
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-
B H
1) Ta c6: MAC =MAB +BAC =90" + BAC

NAB =NAC +BAC =90" + BAC
DO d(’)_ jff.'IC :}ll'r.'IB .
Xét hai tam giac AAMC vy AABN ¢5. MA =BA (gt); CA=NA (gt); MAC =NAB
Do d6 AAMC =A4BN (¢ g.c).
2) Goi 2> £ 1an luot 12 giao diém cia MC vgi 48> NB
Ta cb: MMMC =AABN (¢ ¢) suy ra; AMC =ABN ; MDA =BDE (hai goc déi dinh).

BED =180" - (EDE+ ;43.-1-') =180" - (H.-$IC+.5|JDA) =MAD =90°
Suy ra: .

Vay MC vuong goc voi BN |

3) Goi F'1a giao diém cua AH va MN _ K¢ MI, NK vudng goc voi AH 1an luot tai LK
Ta ch: MAI+BAH =180" - MAB =180" - 90° =90"

Ma MAI +AMI =90" an BAH =4MI |

Do d6: ABAH =AMAI (canh huyén - goc nhon). Suy ra: MI =AH

Chung minh tuong ty ciing suy ra duge: VK =AH Do g6 MI =NK |

Xét hai tam gidc vuong MIF vy NKF ¢o: MFI =NFK (hai géc dbi dinh); MI =NK

Do d6: AMIF =ANKF (canh géc vudng - gbc nhon).
Suy ra: JMF =4'\'{F .

Vay AH di qua trung diém ctia MN

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