DU AN TACH PE HSG TOAN 7

Nguoi lam: Tran Thi Hué
Zalo: Hue - 56 dt zalo: 0982510827
Email: ducminh1212@gmail.com

CPb: TINH SO PO GOC. CHUNG MINH GOC BANG NHAU.
CHUNG MINH POAN THANG BANG NHAU.
CHUNG MINH BA PIEM THANG HANG.

BAT PANG THUC TAM GIAC.

Caul. (HSG 7 huyén, tinh, truong THCS TRA MY 2018 - 2019)
Cho tam giac 4BC vudéng & 4 c6 goc € bang 30" Trén canh 4B lay diém M sao cho goc BCM
2 2
bang 3 goc ACB | trén canh 4C 13y diém N sao cho goc CBN bang 3 goc 4BC . Goi giao diém
cia CM vaBN aK
1/ Tinh goc CKN |
2/ Goi I va I theo thtr tu 13 hinh chiéu cua diém K trén BC va AC | Trén tia ddi cua tia IK léy diém D

xF =g (E #K)

sao cho /K =ID | trén tia KF iy diém £ sao cho . Chimg minh ADCE |3 tam giac

deéu.

3/ Chiing minh ba diém 2> V> £ thing hang.
Loi gidi

B=60" (g, H=00"#=30"

060" =40°

ry
=]
=
[l
Ld | b
Tt
=]
]
I
s | b

5
By :;;11*:3 ==30° =20°

L | b

BKC =180° - (CBN + Bom ) =180° - 60° =120°

= KN =180" - 120° =60" (hai goc ké bu)

1y AKIC =ADIC (., = CK =CD y3 DCI =KCI (1)
AKFC =AEFC (o o oy = CK =CE vy kcF =EcF(2)

Tir (1) va (2) = €D =CE = ADCE ¢an
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Co: DCE =2.4BC =60" = ADCE g3y
2) Xét tam gléc Vuéng ANB Cé .:4.','#'13 :EJDJ = EDJ :?DJ = SJ"\"C :I I CI'J

ACND =ACNK g o) = DNC =KNC =110" = EDN =60°(Mep =10°; bve =110°)
‘ SR (egc

co ACDE 44y (cmt) = CDE =60

Do d6 CDN =CDE =60

Suy ra: Tia PN tring vé6i tia DE hay 3 diém D.N.E thang hang

Cau2. (HSG 7 huyén, tinh, truong Qué Son 2018 - 2019)

Cho tam giac 48C ¢6 B<90" 3 B =28 g duong cao 4H. Trén tia ddi cua tia B4 1dy diém £ sao
cho BE =BH. Pyong thang HE cit AC tai D .

a) Chirng minh BEH =ACB

b) Chitng minh DH =DC =DA

¢) Lay B'sao cho H 1a trung diém ctia BB'- Chting minh tam giac 48'C can

¢) Chimg minh 4E =HC

Loi giai
A
1
D
. 2
B 1 H C
E
a) ABEHcéntai B nén H:;}I : ABC :E"'i';a}l :EE";
ABC =28 = BEH =ACB
b) Chimg t6 dwoc APHC can tai D nén PC =DH
ADAH o4, PAH =90" - & DHA =90"- A, =00° - ¥
= ADAH can tai D nén DA =DH
c) AABB'can tai 4 nén B =B'=2#
BP=k+¥  2H=M+E=H=MH= AgB'C , . p
nen can tai
d) AB =AB'=CB".BE =BH =B'H
o, AE =AB+ BE: HC =CB%B'H _ g —pic
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Cau3. (HSG 7 huyén, tinh, trwomg Vi Thanh 2018 - 2019)

Cho goc nhon xOy va tia phan giac O Trén tia Oy lay diém 4- Puodng trung truc cua O4 cit tia
Ox tai F . Trén tia Y lay diém B sao cho AB =AF. BF 4 Ot i E .

a) Chimg minh £ thudc duong trung truc ciia F4

b) So sanh EF va EB

Loi giai

O d A B Y
a) F thudc duong trung truc cia OA = FO =FA = AOFA cap tai F
= FOA =FAO =2.EOB =2.FOE
DoAF =AB = AFAB canai A = HFB =HBF = F40 =2FB4
= EOB =EBO
Vay OF =EB
AOFE :&BAE(OF =AB,OF =EB, FOE :EBG)
= FEF =FA
= E thude dudng trung truc cua FA-
b) FOA<90"= POE <45’

AOFE o BrE =180° - 3PoE =3(60° - FOE) 5 3(60° - 45°) =45° > Por

Nén EF <OE 13 OF =EB
Do d6 EF <EB

Cau4. (HSG 7 huyén, tinh, trueong Chau Poc 2018 - 2019)

Cho A4BC phon c6 géc 4 bang 60°- Phan giac ABC cit 4C tai D, phan giac ACB cit AB tai E.
BD it CEtqj I

a) Tinh s6 do BIC

b) Trén canh BC lay diém F sao cho BF =BE. Chiing minh ACID =ACIF
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¢) Trén tia IF 1ay diém M sao cho /M =IB +IC. Ching minh ABCM géy
Loi gidi

M

1.
_ BM=8 =iBc
a) BD 1a phan giac cia 48C nén 2

1.
, =8 =" 4cp
CE 13 phan giac ciia ACB nén 2
Ma tam giac 4BC co M+ B+ =180"= 60" + 4BC + ACB =180’

= ABC+ACB =120° = B, +#1=00° > B1c =120,

b) ABIE =ABIF (c.g.c) = BIE =BIF

BiC =120° = BIE =60" = BIE =BIF =60°

Ma BIE + BIF + TIF =180° = CIF =00°

CID =BIE =60" (4§{ dinh) = CIF =CID =60" = ACID =ACIF (g ¢ o)
¢) Trén doan M 1dy diém N sao cho /B =IN = NM =IC

= ABIN gdy = BN =Blyy BNM =120" = ABNM =ABIC (g ¢ o)

~ BM =BCyy 3. =B, = aBCM 4
Céu 5. (HSG 7 huyén, tinh, treong Bén Lirc 2018 - 2019)

Trung bai (HSG 7 huyén Than Uyén, tinh, trwong ............... 2022 - 2023)
ABC, AB =AC > trén tia dbi cua CBlay diém £ sao cho

AB. AC 131 1wt 6 Mo V- Chung

Cho tam gic cin . Trén canh BC lay diém
BD =CE. Cac duong thing vudng goc voi BCké tir Dva E cit
minh rang:
a) DM =EN
b) Puong thang BC cat MN taj diém ! 1a trung diém cua MN
¢) Pudng thang vudng goc vi MN tai I ludn ludn di qua mot diém cb dinh khi D thay di trén canh
BC
Loi giai
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B”_"\f c__,

D H UE

= MB =NC (cip canh tuong (ng)

b) Ta co:

AMDI vuong tai D - DM+ MID =90° (téng hai goc nhon trong tam giac vudng)
ANEI vyuong tai E: ENI+ NIE =90° (t3ng hai goc nhon trong tam gidc vudng)
Ma MID =NIE (d6i dinh) nén DMI =ENI

= AMDI =ANEI (g ¢ o) = IM =IN (c3p canh twong tng)

Vay BC cat MN tai diém ! 1a trung diém ctia MN

¢) Goi H 1a chan duong vudng goc ké tir 4 xudng BC.

AAHB =AAHC (canh huyén — canh goc vuong) = HAB =HAC (¢3p géc tuong tmg)
Goi O1a giao diém cua AH véi duong thang vudng goc vai MN ké tir 1

= OC =08 (cip canh twong tmg)

Tur (1) va (2) suy ra OCA=0CN =90', 4, 44 OC L AC
Vay diém O c¢b dinh

Ciau 6. (HSG 7 huyén, tinh, treong Nguyén Trii 2018 - 2019)

4,1 =50". Goi K 1a diém trong tam giac sao cho

1. Cho tam gidc 4BC can tai
KBC =10°, kcB =30".

a) Ching minh B4 =BK

b) Tinh s6 do BAK

2. Cho ¥4V =60 ¢4 ia phan gidc 47 Tur diém B trén 4% ké BH vudng goc véi AV tai H, ke BK

Ay, Bt

vuong goc voi Az va Bt song song voi cit Az tai C. Tar Cké CM vuodng goc voi Ay tai

M |, Chting minh:
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a) Kla trung diém coa 4C

b) AKMC 3 tam giac déu
b) Cho BK =2 c¢m. Tinh cc canh A4AKM
Loi gidi

B C

a) V¢ tia phan giac ABK ¢4t CK g I | ta cb: ABC cannén 1B =IC
= ABIA =ACIA (¢ cc) = BIA=CIA=120°

b) Tir phin a ta tinh duge BAK =70".
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2)
X
B
C
K
1 1
A H M v
. CAB :ACB(:MAC) .
a) ABC can tai B do va BK 1a duong cao nén BK 1a duong trung tuyen= K 13
trung diém cua 4C.
. . ; AK ZLAC=? BH :I—AC
b) A4BH =ABAK (canh huyén —goc nhon)= BH =AK my 2 2

1
) ; CK =BH =—AC= CM =CK = AMKC
Ta c6: BH =CM (tinh chat doan chian) ma 2 1a tam giac can

(1)
Miit khac: MCB =90° 4 ACB =30" = MCK =00" (2
Tir (1) va (2) = AMKC 13 tam giac déu

¢) Vi MBK yuong tai K ma KAB =30" = AB =2BK =2.2 =4(cm)

Vi AABK yuong tai K nén theo Pytago ta co: AK =N 4B - BK® =\/16- 4 =12

|
KC=—AC= KC =AC =4/12
Ma 2

KC =L Ac= KC=4K =J12
Ma 2
. —RBC =4 —BK =7 HM —= )
Theo phin b 48 =BC =4 AH =BK =2 HM =BC(HBCM 13 in chir nhao)

= AM =AH + HM =0

Cau7. (HSG 7 huyén Phu Ly, trwong Ly Tw Trong 2018 - 2019)

~ BC M 9 . BC CBx CBx =45"
Cho doan thang co0 dinh, la trung diém cua doan thang . Vé gbc sao cho ,
Bx 4  BM  BA N I
trén tia lay diém  sao cho do dai doan thang va tilg voi 1 va .Lay diém  bat ky
. BM H I ) B C .~ 4D

thudc doan thang .Goi  va lanluotla hinh chicucia va trén duong thiang . buong

. d < N ‘
thang  cat tai . Chirng minh rang:

DN AC
a) vudng goc voi

BH +CI’ 7 D 7 . BM

b) c6 gia tri khong doi khi  di chuyén trén doan thang
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HIC
¢) Tia phan gidc cua goc ludn di qua mot diém cd dinh.

a) Tr M ke tia MY vuong goc voi BC va cht tia BX tai A'
BMA' M MB:BA'=1:42
Tam giac vudng can tai nén
A=A4" AM BC
Suy ra nén vuong goc voi
ADC AM cl N ADC DN
Tam giac co va la duong cao nén 14 tryc tdm cua tam giac . Suy ra
AC
vuong goc voi
AAME =AAMC AB =AC ACB =45°
b) Ta cod (c.g.c) nén va goc
ABC A BAH =ACI =90" - CAH
Tam giac vuong cantai  vaco
H.1 B C 4D H=P=00
la hinh chicucua va  trén nén
AAIC =ABHA = BH =Al
Suy ra (canh huyén - goc nhon)
BH® +CI’ =BH" + AH’® =AB’ 7
(khong do1)
ABHM =AAIM = HM =MI  BMH + BMI =90" = AHMI = HMI =45
C) va vudng can
HIC =90" = HIM =MIC =45" = IM HIC
Ma 1a tia phan giac
HIC . M
Vay tia phan giac cua luén di quadiém  ¢0 dinh
Ciau8. (HSG 7 huyén, tinh, trwong Van long 2018 - 2019)
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ABC AB>AC, BD,CE H M
Cho tam gi4c nhon co ba dudng cao vi AF citnhau tai .LAdy diém  trén

AM = AC. M K 9 MN  CE
canh AB sao cho Goi N 1a hinh chiéu cua  trén AC;  1a giao diém cua va

KAH MCB
a) Chirng minh hai goc va bang nhau

AB+CE = AC+EBD
b) Chiing minh

B

a) Néu dugc 4K L MC = KAH =MCB

b) Chimg minh ¢ =MN

Viét duoc AB- AC=8D- CE= BM =BD- MN

MI LBD = BM =8/

Vay AB+CFE > AC+ EBD

Cau 9. (HSG 7 huyén, tinh, trrong Hung Vii 2022 - 2023)

Cho A4BC ¢4 AB<AC Trén canh 4C 1ay diém D sao cho €D =A4B. Haj duong trung truc cla
BD.AC 4 nhau tai E. Chimg minh rang:

a) AAER =ACED

b) AE 14 tia phan giac trong tai dinh 4 cua A4BC.

Loi giai
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a) Xét VBEM vy ADEM ¢o: BM =DM (gt) ME canh chung
= ABEM =ADEM (¢ g )= BE =DE (1)

xét VAEN 3y ACEN 5. AN =CN(gt). NE chung = AAEN =ACEN (¢ o) = AE =CE(2) 3
AB =CD (g1 (3)

Tu (1), (2), (3)= AAEE =ACED (¢ c.c)

b) Vi E-L""rr :EC;M

M BAE =ECN g (MEB =ACED) . ByE =EAN

Mit khac: AE nam giira hai tia AB, AN

nén 4E 13 tia phan giac ctia goc trong tai dinh 4 ctua AABC
Cau10. (HSG 7 huyén, tinh, truong ............... 2017 - 2018)
1) Cho tam giac 4BC vuong can tai 4. Goi M 1a trung diém BC, D1a didm thudc doan BM (D khac

Bva M ). Ké cic duong thing B> T 13n lugt vusng goc véi duong thing AD tai Hva I . Chimg
minh ring:

2y BAM =ACM vy BH =4I
b) Tam giac MHAI vudng can
2) Cho tam giac 4BC ¢6 W =90".g¢ AH LBC (HEBC). 15, phan giac cua BAC ¢t canh BC

& diém D va tia phan giac ctia /748 ¢t canh BC ¢ E . Chung minh rang A8 + AC =ED + BC

Loi gidi
1)
A

I

1l D 11

L] 1]

B M ¢

H

a) Chirng minh : BAM =ACM
Chtrng minh duoc: .

Lap luan BAM =CAM =45
Til’lh ra d]_IO'C -;.IC..'H :45a = -EA.'W :.;if',-w
Chtmg minh : BH =Al

Chira BAH =A4CI (cung phu DAC)

Chimg minh duoc AAIC =ABHC(ch- gn)= BH =Al

(2 canh tuong ung)
b) Tam giac MHI vuong can
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+ Chung minh dugc AM L BC
Chung minh duge AM =MC

Chung minh dugc HAM =ICM

Chl:fng mlnh dlIO‘C ﬁHA.‘H :MC'H{C.E.C} = H‘H :.'H..IF (*)

Do AHAM =AICM = HMA =IMC = HMB =IMA d, AMB =AMC =90°)

L
Lap luan duoc: HMI =90 (**)
Tur (*) va (¥*) = AMHI yyong can.

2)

-
B g H D

+ Ching minh dugc:

AEC =ABC+ BAE =HAD + DAC + BAE =EAH + HAD + bAC =EAC

(Vi Bya HAC cung phu véi BAH)

= *
Suy ra tam giac 4EC can taiC = AC =CE (%)

= &R
Tuong tu chirng minh duoc: AB =BD(**)

Tu (*) Vé(**)=’ AB+ AC =BD+ EC =ED+ BC

Céau 11. (HSG 7 huyén,Thanh Oai tinh, truong Hong Dwong 2017 - 2018)
Cho goc ¥4V =60

BH L Ay, CM L Ay,BK

voi Ay cit Aztai €. Vg - AC Chung minh rang:

a) K 1a trung diém ctia 4C

gry —AC
b) 2
c) AKMC déu

Loi giai

v& tia phan giac 4z ctia goc d6. Tir mot diem B trén 4¥ vé duong thang song song
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1 |
A i Vi .

W) =t

a) ABC ¢4 }ﬁl :ﬂﬂ‘éz la tia phan giac cua I'(Ay//BC, so le trong)

- 13 == ff‘u"ﬁm‘t'ﬂcénta_liB

Ma BK L AC= BK |3 duong cao vira 1a duong trung tuyén ctia A4BC can
Hay K 1a trung diém cioa 4C
b) Xét Avuong ABH va Avuong BAK c¢6: AB 1a canh huyén;

G Yy
- ¥

1, =b{=30") _ |Bt=90"- 60" =30°
: ol

AC AC

AN =—= BH =——

= AABH =ABAK = BH = AK 3 2 2
AC
AK =KC =——(1)= MK . .
¢) AAMC \yong tai M c6 2 1a trung tuyén thudc canh huyén
AC

= KM =2—(2)

-

Tx(1)va@2) = KM =KC = AKMC can
Mit khde AMC g Br=90°: M =30" = MKC =90" - 30° =60" = A4MC 43,

Cau 12. (HSG 7 huyén Than Uyén, tinh, truong ............... 2022 - 2023)
Tring bai voi (HSG 7 huyén, tinh, trwong Bén Lirc 2018 - 2019)
ABC,AB =AC D, trén tia dbi cua CB ly diém £ sao cho

Cho tam giac can . Trén canh BC 13y diém

BD =CE. C4c duong thing vuong goc véi BCké tir Dva E it A8 AC 130 1ugt & M+ N+ Chimg
minh rang:
a) DM =EN
b) Puong thang BC cit MN tai diém I 1a trung diém cia MN
¢) Puong thang vudng goc vi MN tai I ludn ludn di qua mot diém cb dinh khi D thay ddi trén canh
BC

Loi gidi
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A

M
/l__l INC
B\D‘\
O

H U E

AMDB =ANEC(g.c.g) _, pus —EN (céip canh tuong tmg)

= MB =NC (cip canh tuong mg)
b) Ta co:

a)

AMDI vuong tai D : bmi+MID =90° (t6ng hai gbc nhon trong tam giic vudng)
ANEI vupng tai E; ENI+ NIE =90 (¢3no hai goc nhon trong tam gise vudng)
Ma MID =NIE (4i dinh) nen DMI =ENI

= AMDI =ANEl (gc.g)= IM =IN (cip canh tuong ing)

Vay BC cit MN tai diém ! 1a trung diém caa MN

¢) Goi H 1a chan duong vudng goc ké tir 4 xudng BC-

AAHB =AAHC (canh huyén — canh goc vudng) = 748 =HAC (c3p goc tuong mg)
Goi O1a giao diém cua AH véi duong thang vudng goc voi MN ké tir 1

= OC =08 (cgp canh tuong tmg)

AOIM =AOIN (¢ ¢y = OM =ON (cgp canh tuong tmg )

Tir (1) va (2) suy ra OCA=0CN =90", 45 g5 OC L AC
Viay diém O cb dinh
Cau 13. (HSG 7 huyén, Pirc Tho tinh, trwong ............... 2022 -2023)

ABC(CA<CB), trén BC 1ay cac diem M vaN sao cho BM =MN =NC. Qua diém M

ké dudng thang song song voi 4B cit AN tai L.

Cho tam giac

a) Ching minh : ! 13 trung diém cua 4N

b) Qua K 1a trung diém cua 4B ké duong thang vudng goc v6i dudng phan giac ACB ¢t duong
thang 4C tai £, duong thang BC tai F' . Chttng minh A£ =BF
Loi giai
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B

a) Tur I ké duong thing song song voi BC cit 4B tai H . N6i MH
Ta cé: ABHM =AIMH Vi: BHM =IMH (SO le trong);
BMH =IHM (SO le trong); Canh HM chung = BM =IH =MN

aarr —amay g, MY (emt); AHI =IMN (:AEC); AIH =INM (gdng vi)

= Al =IN(dpem)

b) Tir 4 ké duong thang song song véi BC cat EF tai P APKA =AFKB vi:

PKA =FKB (d6i dinh); APK =BFK (so le trong); AK =KB(gt) = AP=BF (1)
EPA4 ZKFC(déng vi); CEF =KFC(ACFE cén )

= EPA =CEF = MPE o3, =~ AF =AF(2)

T (1) va (2) = AE =BF (dfem)

Cau 14. (HSG 7 huyén Thanh QOai, tinh, trwong ............... 2022 -2023)

Cho tam giac 4BC vuong 64, co €=30 »duong cao 4H.-Trén doan HC lay diém D sao cho
HD =HB.Ty Ck¢ CE L AD. Chang minh:

a) Tam giac 4BD1a tam giac déu
b) AH =CFE

¢) EH song song véi 4C.
Loi gidi
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a) Tam giac 4BD ¢o AH vira 1a dudng cao vira 1a dudng trung tuyén nén tam giac 48D can & 4
Lai co: B =90"- 30" =60" = A4BD 3 tam giac déu

b) EAC =BAC- BAD =90"- 60" =30" =ACH |
AAHC =ACEA(ch- gn)= AH =CE

o) AAHC =ACEA(cmt) = HC =EA

AADC can & D vicy APC =DCA(=30")= DA=DC _, pp —py = ADEH o3n 4 D

Hai tam giac can 4DCva DEH co:

ADC =EDH (hai goc dbi dinh), do dé: ACD =DHE, ma hai goc ¢ vi tri so le trong

= EH//AC
Cau 15. (HSG 7 huyén, tinh, truong Phu Truong 2017 - 2018)
Cho tam gidc 4BC ¢o ba goc nhon, 48 < AC < BC. Cic tia phan giac cia Hya € cht nhau tai Q. Goi
F 13 hinh chiéu cua O trénBC; H 1a hinh chiéu cia Otrén 4C | Liy diém ! trén doan £°C sao cho
FI =4H. Goi K 1a giao diém cua FH va Al
a) Chung minh tam giac £'CH canva AK =KI
b) Chirng minh ba diém B,0,K thang hang.

h ACHO =ACFOich- gn)= CH =CF = AFCH

can tai €

a) Ching min
b) V& IG song song vai AC (GEFH) Chimg minh AF1G can tai [
AH =1G,1GK =AHK = MHK =AIGK (v = AK =KI
AAEH ABEF

Suy ra

c) Vé OFE LAB i E Tuong tu cau a, ta co: thr tu can tai 4,B , suy ra BE =BF v3
AE =AH.

BA =BE +EA =BF +AH =BF + FI =BI = AABI :4ntai B .

Ma BO1a phan giac cia b.BK 1a duong trung tuyén ctia A4BI nén B.0.K 13 ba diém thang hang.

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