DU AN TACH PE HSG TOAN 7

Nguoi lam:
Zalo: Minh Thu - 86 dt zalo: 0919791300
Email: minhthupht@gmail.com

CP: HINH HQC

Dang 1. Tinh s6 do goc, chirng minh géc bang nhau
Caul. (HSG 7 trweong Ngo Gia Tw 2017 - 2018)
ABC  4AB=4C % =100° M

Cho tam giac co , . biém nam trong tam giac

YBc =100 W =20° , Hmp
, . Tinh s0 do goc

Loi giai

E

10° 20°

B

+) Ta c6 tam giac ABC cantai 4 va % =100°

= Upc =Ucn :M =40°

ABC
sao cho

Trén tia €4 13y diém E sao cho CE =CB = ABCE ¢jp 31 C = Bec =Ec =70

+) Xét AMCB vy AMCE ¢

MC chung

Yo =Mree (=207)

CB =CE (c4ch lay diém E)

Suy ra AMCB =AMCE (¢ _ g _ )

= MBc =MEec =100 = WBe =WEB=70"- 10" =60°
= AMEB g3y = BM =BE

+)Ta cb W4 =EBA- Bpar =407 - 10° =30°
Mit khac 4BE =MBE- KB4 =60" - 30" =30°
Suy ra Yge =4Bar (=30°)

+) Xét AMAB vy AEAB ¢o;

AB chung

Y184 =FB4 (=30")

BM =BE (cmt)

Suy ra AMAB =AEAB (c— g )
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= v =HEB =70"

Cau2. (HSG 7 trwong Tan Lac 2015 -2016)
Cho tam giac 4BC ¢6 goc B bing 45° , goc C bang 120" Trén tia dbi ciia tia CB lay
diém D sao cho €D =2CB  Tinh goc ADB .

Loi giai

Trén C4 14y didm E sao cho AE =BE = AEBA cap taj E
=B =U =15 = B =30°
B =0 +B =30

Ta co (tinh chét goc ngoai clia tam giac)
Do d6 ACBE can tai € = CB =CE

Goi F la trung diém CD = CB =CE =CF =FD

Tam gidgc CEF cantai C co &, =180"- &, =60
= CE =CF =FD =EF = AEDF cantaj F |

. B

b, =k, =2
Suy ra 2

nén CEF 13 tam giac déu.

=30

Xét tam giac CDE 4 co: eeD :%z +;J:.'~ =60° +30° =90° (1)

Ta b b =B - Apsp céntai E = EB=ED = EA =£D (=EB) (2)
N ORN©))

Tu ~ 7 va 7 suy ra AEDA vyuong can tai £

vay ADB =D, +b, =30° +45° =75°
ay : :

= b, =45°

Dang 2. Chirng minh doan thang bing nhau
Caul. (HSG 7 huyén Tan Lac 2015 - 2016)
Cho tam giac 4BC ¢4 AB<AC Goi M 1a trung diém ctia BC . Tir M ké dudng vudng
gdc v6i tia phan gidc cia goc BAC tai N | cittia 4B tai E va cit tia 4C tai F .
Chung minh rang:
2) BE =CF
+
AE = AB+ AC
b) 2
Loi gidi
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Cau 2.

E

a) Qua B ké dudng thing song song voi 4C | cit EF tai D
Xét AMBD vy AMCF ¢

Bam =Fem (50 1¢ trong)

MB =MC (gia thiét) ;

Bvp =Bumr (d6i dinh)

Do d6 AMBD =AMCF (¢_g_¢) suyra 20 =~ 0

Mit khac AAEF ¢4 AN vira 1a duong cao, vira 1a duong phan gidc nén can tai 4
Suy ra E=Wra

— 3
Do d6 ABDE can tai B, suy ra BD =BE (2)

Tir ) va () BE =CF
b) Tam gidc AEF cantai 4 = AE =AF
2AE =AE + AF =(4B+BD)+(A4AC- CF)

suy ra

Ta co:
=(4B+ AC)+(BD- CF)=AB+ AC (vi BE =CF)
g _AB+AC

Vay 2

(HSG 7 huyén Thi¢u Héa 2016 - 2017)

AB =3cm.

Cho tam gidgc 4BC vuong tai 4, co AC =4cem pidm I nim trong tam gidc va

cach déu ba canh cua tam giac 4BC . Goi M 1a chan duong vudng goc ké tr I dén BC.
Tinh MB

Loi giai

E
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Dang 3.
Cau 1.

Dang 4.

Vi I nim trong tam giac 48 C cach déu ba canh nén 1 1a giao diém ba dudng phan giac
trong ciia tam giac 48 C.

Tam gidc 4BC vuéng tai 4 nén tinh BC =3¢m
xXét ACED 3y ACMI p-

EEr =M1 =90°

CT canh chung

Bcr =8rcr (CT 1a phan gic cta QCB)

= ACEI =ACMI (canh huyén — gbc nhon)

= CM =CE (haj canh twong (ng)

Chimg minh tuong tu ta co: & =4D: BD =BM

BC+AB- AC
ME = 5 =2

Suy ra -
Chirng minh ba diém thang hang

(HSG 7 huyén 2016 - 2017)

Cho tam gidc 4BC can tai dinh 4- Trén canh 4B 14y diém D, trén tia d6i cta tia €4 14y
diém E sao cho BD =CE. Goi I 1a trung diém cua DE-

B,I.C

Chung minh ba diém thang hang

Loi giai

A

Ke DF/IAC (Feac)
= HCcB =BFB (g3ng vi)
= pre =%(=Hcar)
= DF =BD =CF
Xét AIDF vy AIFC ¢4
DF =CE (gt)

¥F =fEC (so le trong)

DI =IE
Suy ra MDF =AIFC (¢ _g_¢)

= brr =Ric
= F.I.C

= ADBF can tai D

thing hang = B,1,C

o thang hang.
Bat dang thire trong tam giac
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Dang 5. Chirng minh song song, vuong géc
Dang 6. Hinh khéi trong thuec tién
Dang 7. Bai toan chirng minh tong hop

Cau 1.

(HSG 7 trwong Nguyén Vin Tréi 2017 - 2018; truwong Ngé Gia Tw 2017 - 2018)

Cho tam giac can 48 C, AB =AC Tren tia dbi cua cac tia BC,CB liy theo thur ty hai diém
D va E sao cho BD =CE.

a) Chung minh tam giac ADE 13 tam giac can.

b) Goi M 12 trung diém cua BC. Chirng minh 4M 13 tia phan gi4c cua Bak .

¢)Tir B va C v BH. CK theo thit tu vudng goc voi AD, AE Chtng minh BH =CK

AM ,BH.CK

d) Chirng minh 3 duong thing gip nhau tai mot diém.

Loi giai

A

, 3
D B M C E

o

a) Ta 6 MBC cannen 4BC =Hcs = Usp =Hck
Xét AABD vy ACE o,
AB =A4AC (gt)
4D =HCE (cmy
DB =CE (gt)
Suy ra AABD =AACE (¢ —g—¢)
= AD =AE = AADE cip tgi A.
b) Xét AAMD vy AAME c6:
MD =MFE (dO DB =CE va MB =;WC)
AM chung
AD =AFE (Cmt)
Suy ra AAMD =AAME (C —Cc— c)
= Brap =WuEe
Vay AM 13 tia phan gidc cua P4k
¢) Vi A4ADE cantai 4 (cm cau a) nén Upe =HED
Xét hai tam giac vuong ABHD vi ACKE ¢4
BpH =BEK (4o UDE =HED)
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DB =CE (gt)

Suy ra ABHD =ACKE (ch — gn)

~ BH =CK |

d) Goi giao diém cua BH va CK 130

Xét hai tam gidc vuong AHAO va AAKO ¢4

04 canh chung

AH =AK (vi AD =AE 3 DH =KE {o ABHD =ACKE

Suy ra 8A4HO =A4K0 (ch — cgv)

Do d6 B4H =B4K g 40 13 tia phan giac cua Kan hay 40 1a tia phan gi4c cta PaE
Mt khac theo cAu b) 4M 1 tia phan gidc cia PAE |

Do do 40 =AM, suy ra ba duong thang AM .BH,.CK
(HSG 7 trwong Hung Thu 2017 - 2018)

cit nhau tai 0,

Cho tam giac ABC, M 13 trung diém cia BC- Trén tia d6i cua tia M4 14y diém £ sao cho
ME =MA. Ching minh rang:

a) AC =EB 3 AC//BE

b) Goi I 1a mot diém trén ACK 1 mot diém trén £B sao cho 4/ =EK. Chung minh ba

[.M.K hing hang.

diém
o) Tir E ke EH L BC(H € BC). Biét WBE =50" WEB =25° Tinh HEM 3 BME

d) Tu H ké HF L BE(F € BE). Chung minh rang: HF +BE > BH + HE.

Loi giai

a) Xét AAMC va AEMB ¢64-
AM =ME (gt)
HMC =BMB (4i dinh)
BM =MC (g)
Suy ra AAMC =AEME (¢ g —¢)
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= AC =EB 3 M1c =¥EB

Ma 2 goc Brac va WiEB O vi tri so le trong

Suy ra AC//BE .

b) Xét AAMI vy AEMK co:

AM =EM (gt)

Wrar =BiEK (4o AAMC =AEMB)

Al =EK (gt)

Nén MMI =AEMK (¢ —g—¢) = Huvr =Bux (hai goc tuwong ing
Ma AMI+BME =180° ( hai g6c ké bu)

= Bvk + Bue =Huvr + Bue =180°

Suy ra ba diém I,M.K thang hang.

¢)

Trong tam giac vuong BHE (Eli =90 ) co HBE =50°

= WEBR =90° - HBE =90° - 50° =40°

= Henv =WEB- e =40°- 25° =15°

BME 13 gbc ngoai tai dinh M ctia AHEM |

Nén BME =HEM + MHE =15"+90° =105° (dinh 1y goc ngoai ciia tam giac)
d) Tam gidc BHE vuong tai /7 nén BE > HE  EF <HE
Do d6 trén BE tn tai diém € nim giita Bva F sao cho 9F =HE.

Taco APHE can tai E nén HQE ZSHE
| Brio + BHE =90°
M HoEe + BaF =907 = Bro =BurF

ke ©J LBH
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Cau 3.

Ta co DO/H =AQFH (ch—gn)
= HF =JH BQ>BJ

Do dg FH *+BE =FH +BQ +QE > JH + BJ + HE =HB + HE

Vay FH+BE>=HB+ HE
(HSG 7 trwong Kim An 2017 — 2018; trwong Nguyen Khuyen 2016 — 2017)
Cho tam giac 4BC ¢6 ba goc nhon, AB <AC <BC. Cc tia phan gi4c cia % va ¢ cat
nhau tai O. Goi F 14 hinh chiéu cia O trén BC ; H 1a hinh chiéu cua O trén 4C | Liy
diém / trén doan £'C sao cho F7 =4H. Goi K 1a giao diém cia FH va Al .
Chimg minh:
a) Tam giac F'CH canva 4K =KT
b) Ba diém B.0.K thang hang.
Loi gidi

A

B F 1 ¢
a) +) Xét ACHO 3 ACHO 4,
CO chung
Ero =Bro =90°
HcH =BCF (gt)
Suy ra ACHO =ACFO (ch — gn)
Suy ra CH =CF = AFCH ¢3p t5i C
Ve 1GIIAC(GE FH) - Fgr =Rrce (ddng vi)
Lai c6, ACHO =ACFO = Pric =krc
Do dé FGI =PHC = AFIG o4 ai I
= KG1 =RHA (cting bi v6i 2 goc bing nhau) va 4H =G
+) Xét MHK vy AMOK ¢4,
HAK =8IK (50 1c trong)
AH =1G (cmt)
KHA =RGI (o)
Suy ra AAHE =AIGK (g—c—g).
Suy ra AK =KI .
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b) Ve OF LAB 3i E tyong ty cau ata co AAEH | ABEF thirty cantai 4, B .
Suy ra: BE =BF v3 AE =AH .

Ta ct BA =BE +EA =BF + AH =BF + FI =BI

= AABI can tai B

Nén BO 13 phan giac B cling 1a trung tuyén.

Ma BK 1a duong trung tuyén ctia A4BI

Do do BO va BK trung nhau nén B.0.K 13 ba didm thang hang.
Ciaud4. (HSG 7 trwong Nguyén Khuyén 2017 - 2018)

A (45 < AC), trén canh 4C 14y diém E sao cho 4E =4B.

Cho tam giac 4BC vudng tai
Tia phan giac cua Bac ct dudng trung truc cia CE taj F

a) Ching minh tam giac BF° C can.

b) Biét goc ACB =30" Chimg minh tam gi4c BFE déu,
Loi gidi

) - ]
A ! Y R

a) Taco FH 1a duong trung tryc ciia doan £C nén FC =FE (1),
Xét AABF vy AAEF co:
AB =AE (gt);

Bar =BarF (g

AF chung
Suyra AABF =AAEF (C_g_c)
= FB =FE (3

Tir (1) va (2) suy ra B =FC ngn ABFC can taj F .
b) Ha FK L AB = KF/AC

= }ru =Prc =90° (so le trong)

Ta co AMBF =MEF = WBF =HEF

= B =HEF = B =HcF (do ABFC can tai F)
Xét AFKB vy AFHC ¢4

BkF =BHF =90°

FB =FC (cmt)
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B =Hcr (cmt)
Suy ra AFKB =AFHC (ch _ gn)
LB =B

= B +Brr =B, +BFe - Ry —Bre o0

= ABFC yuong can ‘@4 =4 3)
Ta c6 ACB =30° = HBCc =060°

= B =60"- B =15°
: : 4)

Tir 3) va (4) = FBE =B, + B, =15 +45° =00

Tam giac can ABFE ¢¢ PBE =60" nen tam giac BFE déu.
Cau5. (HSG 7 truong Lé Vin Tam 2017 - 2018)
Cho tam giac 48 C vuong can tai AM 1y trung diém cua BC. Lay diém D bat ky thudc
canh BC. H va I thi ty 12 hinh chiéu cia B va C xubng duong thing 4D . Buong thing
AM ¢4t CI tai N | Chitng minh ring:
a) BH =AI
b) Buong thing PN vuoéng goc vai AC.
¢) IM 1a phan giac cta Hiic.
Loi gidi

B

[

N
A

a) Xét hai tam giac vuong AIC va ABHA ¢p:

Bam =Her (cung phu v6i E]AC)

Suy ra AAIC =ABHA (gn — cgv)

= BH =Al'

b) Xét AADC ¢4 AM.CT 13 haj duodng cao cit nhau tai V
= N 1a tryc tim coa tam gidc.

= DN L AC |

¢) Ta c6 tam giac 4B C vuong can tai A My trung diém cua BC.
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Cau 6.

BC
= AM =BM =—

ma HDB =MIDA (4éi dinh)

= HBD =KD (cing phu véi hai goc bang nhau)

Xét ABHM va AAIM ¢6:

BH =Al (cmt)

HBD =MD (cm)

BM =AM (cmt)

Suy ra ABHM =AAIM (¢ — g —¢)

= HM =MI 3y BMH =Bu4

Ma PVA + Bur =90° = Bvrr + Bur =90°

= AHMI yypng can = HIM =45°

Ma AIC =90° = Wi =Rie =a5°

= IM 13 phén giac ﬁHC.

(HSG 7 huyén Tam Dwong 2016 - 2017)

Cho doan thang BC ¢§ dinh, M 1a trung diém cta doan thiang BC g goc CBX sao cho
€By =45° , trén tia BX 14y diém 4 sao cho d6 dai doan thing BM va BA i 1¢ voi 1 va
\/5. Lay diém D bat ky thudc doan thang BM . Goi H va I 1an luogt 12 hinh chiéu cua B
va C trén duong thing 4D . Pudng thing AM cét CI tai N . Chung minh rang:

a) PN vuéng goc véi AC

b) Tia phén giac cua goc 1 C luén di qua mot diém cb dinh.
Loi giai

A

a) Tu M ke tia MY vusng goc voi BC va cht tia BY tai 4’

Tam giac BMA™ vuong can tai M nén MB: BA'=I 2

Suyra 4 =4"nén AM vuéng goc véi BC

Tam giac APC co AM va CT 13 dudng cao nén V 14 tryc tAm cta tam giac 4PC .

Suy ra PN vuéng goc véi AC
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Cau 7.

b) Ta c6 tam giac 48 C vudng can tai A M 1y trung diém cua BC.

BC
= AM =BM =—

i

Ta ciing c6 HDB =MDA (déi dinh)

= HBD =KD (cing phu vé6i hai goc bang nhau)
Xét ABHM va AAIM ¢6:
BH =AI (Cmt)

HBD =MD (cm)
BM =AM (cmt)
Suy ra ABHM =AAIM (c —-g- C)

= HM =MI 3 BMH =P

Ma BV + Bur =00° = Bur + Bar =o0°

= AHMI yypng can = HIM =45°

Ma AIC =90°

= b =Bic =45" = IM 13 phan gise PIC,

Vay tia phan giac ctua Frc ludn di qua diém M ¢6 dinh.

(HSG 7 huyén Thiéu Héa 2016 - 2017)

Cho tam gigc 4BC ¢6 ba goc nhon (4B < AC)

. V& vé& phia ngoai tam giac 48 C cac tam

gidc ddu ABD va ACE Goi I 1a giao diém ctia CD va BE> K 13 gjao ctia 4B va DC |

a) Chimg minh rang: A4DC =AABE

b) Chirng minh rang b1 =600 .

¢) Goi M va N 1an luot 14 trung diém ctia CD va BE . Ching minh ring A4MN déu.

d) Chtrng minh rang 4 13 phén giac cia goc DIE .
Loi gidi

a) Xét ADC vy AABE ¢
AD =AB (A4ABD gdéu)

Bac =84k (=60° + Bac)

AC =AFE (AACE déu)
Suy ra AADC =AABE (c—g—c)
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Cau 8.

b) Tir AADC =AABE (cju a)

= UpE =HDC 1y BT =HKD (4éi dinh)

Khi d6 xét ABIK va ADAK ¢4 BIK =BAK =60°
c) Tu AADC =AABE (cau a)

= DC=BE = CM =EN  HYcm =HEN

= AMCM =MEN (¢_g_¢)

= Eav =Bav  Ban =B4E =60°

Do d6 AAMN déu

d) Trén tia ID 14y diém 7 sao cho &/ =IB= ABLJ g4y

= BJ =Bl vy Y81 =BBA=00" gy vy 184 =YBD

Lai c6 BA =BD

= AIBA=AJDB (o_g_¢)

= Urp =B =120°

Ma BID =60° = BI4=60"

Tur d6 suy ra /4 1a phan giac cua bie.

(HSG 7 huyén Anh Son 2015 - 2016)

Cho tam gidc 4BC vuong tai 4, K 1a trung diém cua BC . Trén tia d6i cua tia K4 14y D,
sao cho KD =KA4

a) Chirng minh: CD//AB

b) Goi H 1a trung diém cua AC, BH ¢4t AD tai M cit BC tai N . Chimg minh ring:
AABH =ACDH

¢) Chimg minh: A HMN can,

Loi giai
B D
K
M
A H C

a) Chirng minh CD//4B
Xét tam gidc: AABK vy ADCK ¢.
BK =CK (gt)
Br4=€kD (d6i dinh)
AK =DK (gt
Suy ra AABK =ADCK (c-g-c)
- Bck =BBk (goc tuong ng)
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Mit khac Ypc+Hep =908
_ Yep =Hcs +Bop =90°
_ Hep =900 =Bac
—, AB//ICD (AB 1 AC 3 CD L AC ).
b) Chirng minh rang: 44 8H =ACDH
Xét tam giac vudng A4BH va ACDH o
BA=CD (do ABK =ADCK)
AH =CH (gt)
¢) Chung minh: A AMN can,
Xét tam gidc vuong AABC 3 ACDA ¢,
AB =CD . Hcp =90° =BAC, AC ganh chung
= AABC =ACDA (c-g-¢)
_, Her =Bap
Ma AH =CH (gt va MHA =NHC (i AMBH =ACDH
_, AMMH =ACNH (g.¢.g)»MH =NH
Vay AHMN can tai H .
Cau9. (HSG 7 huyén Hiép Hoa 2016 - 2017)
Cho tam giac 4BC ¢o B =2€. kg duong cao 4H. Trén tia d6i cua tia B4 14y diém E sao
cho BE =BH. pyyng thing HE cit AC tai D.
a) Ching minh: Ben =Hcs .
b) Chimg minh: PH =DC =D4
¢) Lay B sao cho H 1a trung diém ctia BB~ Chting minh A4BC can,
d) Chitng minh 4£ =HC.

Loi gidi
y
1
D
B ) \ .
H B ¢

a) Taco ABEH cantai B (do BE =BH )nén & =H,

= Upc =k +#, =2F

Lai c6 ABC =28

(Tinh chit goc ngoai tam giac)
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Suy ra BEH =HCB
b) Ta c6 E=b =h, , k=€ =¥ =€
Do d6 ADHC can tai D nén PC =DH |

Xét ADAH co; Bt =00" - & BHA=90"- Fr, =90°- &
= ADAH can tai D nén DA =DH |

¢) Taco AABB cantai 4 nén B =B=2€
Ma Ezgi +& nén 28 ZH+@"=> E"Zgl = AABC
d) Taco AB =AB =CB . BE =BH =B'H
Lai co: AE =AB+BE HC =CB +BH
Suy ra AE =HC
Cau 10. (HSG 7 truwong Lé Quy Pon — Tw Ky 2016 - 2017)
Cho 07 1a tia phan giac cua ,@Oy =600. T mot diém B trén tia OX v duong thang song
Oy 4 Oz tai diém C. K¢ BHJ‘OJ”, GMJ‘O}’, BK 1Oz

cantai B .

song Vo1 tia

(H.Meo:Keo:z). y o cit Ox tai P . Chimg minh:

a) K 1a trung diém cua OC .
b) AKMC 13 tam giac déu.
¢) OP>0C

Loi giai

X

a) ABC ¢g 51 =E)3 (02 14 tia phan gi4c cia QOy)’ Bl :El so le trong do (O}:HBC,)
= B, =6, = AOBC g 14i B = BO =BC p BK LOC (4 K|

= BK 13 duong cao ciing 12 trung tuyén cia AOBC

Suy ra K 1a trung diém oc,

b) Ta c6 AOMC yyong tai M va MK 13 trung tuyén nén MK =KC
= AKMC can tai M .

Mit khac AOMC ¢ ¥ =90° & =30°
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= MKC =90° - 30° =60° = AAMC g3,
¢) Ta co AOMC yyong tai M = Wrco nhon = oce tu (hai goc krco , ocp bu nhau)
Xét trong AOCP ¢4 bcp td nén OF > OC

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