DU AN TACH PE HSG TOAN 7

Ngudi lam: Thanh Hiéu ,
Zalo: Thanh Hiéu - s0 dt zalo: 0905528947
Email: maihieuctt2@gmail.com

Dang 1. Tinh s6 do géc, chirng minh géc bang nhau.

Cau 1. (HSG 7 thi xa Ky Anh 2022 - 2023)

Tinh s6 do bing d6 cua goc tao boi kim phit va kim gid cia mot chiée dong hd vao luc ddng hd chi 12 giy
20 phat?

Loi giai

Tinh tir 12 gi¢r dting dén 12 gir 20 thi kim phut quay duge 120° | kim gio quay duge 10° .

Vay sb do clia goc tao boi kim pht va kim gir ciia mot chiée dong hd chi 12 giy 20 phat 1a:

1207- 10° =110"

Cau 2. (HSG 7 thi xa Ky Anh 2022 - 2023)

Tam giac 48 C ¢osb do goc 4 bang 100°  Tia phan giac cua goc 48 C vatia phan giac cia goc ACB ¢
4t nhau tai 9. Tinh s6 do cua goc BOC 9

Loi gidi

s c

Ta c6 BAC +HBC +Hcs =180° (téng ba goc trong mot tam giac)
100° +Hpc+Hep =180°

Upc+Hca =180 - 100° =80°

Bic =15C

Ta lai co: 2 (vi BO 1atia phén giac ctua B C)

Bs0 =3B
2 (tia CO 1a tia phan gidc ctua Hes )

BBC +EBpo = Asc + Acs _80 4o
Suy ra 2 2 2

85¢ +EB0 +BoC =180° (téng ba goc trong mot tam giac)
Boc =180° - (Bac + BBo) =180° - 40° =140°

Suy ra
Cau 3. (HSG 7 huyén Yén Binh 2022 - 2023)

Trong hinh bén, cho Ax // By - Biét 4 =35 va O =80° . Tinh géc B.

A T
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Loi giai
A r
35°
z 8p>=» O
0] Yy
B
Qua 0] e Oz // Ax
yi Oz //Ax (o0 H=H02 =357 (Lo ce o e trong)

Ma Aoz +Bo- =Hos

= 35" + Boz =80° = Boz =45°
Do Oz // Ax 3 AX /By La, Oz /By

= % :%G: =45 (2 g(’)c so le trong)-

Dang 2. Chitng minh doan thing bing nhau.
Cau 1. (HSG 7 trweong THCS-THPT Tri Thire 2022 - 2023)
Cho tam giac 4B C, qua 4 ké duong thing @ song song v6i B C, qua C ke duong thang € song song voi
AB | a ¢4t € tai D Goi O 1a giao diém ctia 4C va BD . Ching minh OC =04
Loi giai

Xét AABD vy ACDB .
Ysp =Bps (so le trong vi € 4 AB)

BD canh chung

Ypp =D (so le trong vi ¢ 7 BC )

Suy ra AABD = ACDB (g-c—9)

= 4B =CD (2 canh tuong tng)

xat AMOB 3y ACOD 4.

B4B =Bcp (so le trong vi ¢ // BC )

AB =CD (¢my)

bs4 =Bcp (so le trong vi ¢ 4 AB)

Suy ra A4OB = ACOD (g—c—

= 04=0C (2 canh tuong ng).

Cau 2. (HSG 7 Thuwong Xuan 2022 - 2023)

g)

Cho MBC c5 B =26 <%0 5 4H vudng goc voi BC tai H. Trén tia 4B ly diém D sao cho
AD =HC. Ching minh dudng thing DH di qua trung diém cua doan thang 4C-
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Loi giai

B C
H

5!

D

Goi giao diém cia DH véi AC 13 F
Vi B=2€<90° 1¢n AC>BA gy ra: HC > HB
Trén HC 13y E sao cho HB =HE (1)
Xét AAHB vy AAHE ¢
AH chung
Urs =HrHe =90°
HB =HE
= AAHB = AMHE (¢—g—¢) = ABH =HEH 3 4B =AE

M B =28 = Ugw =2Uca

Mat khac: Uen =Hep+BaE (gOc ngoai tam giac)

Do d6: Hep =E4E ,suy ra: ACE can tai E nén EA =EC = AB =EC

Ma: AD =HC = AB+BD =HE+EC = BD =EH ()
Tu (1) va (2), suy ra: BD =BH do d6 ABDH can tai B
HBC
Bpr =Brp =""— =lUcg y = ‘
= 2 = AHF =FAH (cung phu véi hai goc bang nhau)
Suy ra: AAFH cantai FF = FA=FH

Lai ¢6: AHFC cantai F = FH =FC= FC=FA pgn F 1a trung diém cua 4C

Vay duong thang DH 4 qua trung diém cta doan thang AC .

Dang 3. Chirng minh ba diém thang hang.
Dang 4. Bit ding thirc trong tam giac.
Dang 5. Chirng minh song song, vudng goc.
Dang 6. Hinh khdi trong thwc tién.

Cau 1. (HSG 7 trwong THCS-THPT Tri Thirc 2022 - 2023)
Thung mot chiéc may nong nghi€p c6 dang hinh lang tru ding t giac nhu hinh v&. Pay cua hinh lang tru

ding nay (mat bén cua thung) 1a mot hinh thang vuong c6 cac kich thudc day 16n 3m , ddy nho

L3m, Nguoi ta mudn son vo bén ngoai chi€c thung bang mau xanh, em hay tinh dién tich can
son?
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3m

AN 1,5m

2,5m ’

1,5m

Loi gidi
Dién tich xung quanh cutia cai thung dang hinh lang tru dimg la:
(2,5+1,5+1,5+3) 2 =17(m?)
Dién tich hai ddy thung hinh thang la:

2 -3*'1"-5 1,5 =6,75(m?)

Dién tich phan miéng thung 1a:
32 =6(m?)

\ 17+6,75- 6=17,75(m"*
Dién tich can son la: ' ' (m )
Cau 2. (HSG 7 thi xa Ky Anh 2022 - 2023)

Mot lang tru dimg c6 day 1a tam gidc; do dai cac canh cua tam giac day la 6cm , Tem , 9cm b6 dai canh

bén ling try bang 13cm. Dién tich xung quanh cua lang tru bang bao nhiéu cm’ 9

Loi giai

wag

Dién tich xung quanh cua hinh lang tru ding la:
13(6+7+9) =286(cm’) ’

Ciu 3. (HSG 7 huyén Yén Binh 2022 - 2023)

15m

Mot ngdi nha co6 céc kich thude nhu hinh ve.

a) Tinh thé tich phan khong gian duoc giéi han boi ngdi nha.
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b) Hoi phai dung bao nhiéu lit son dé son phu dugc mit ngoai ngdi nha? Biét rang 1 1it son bao phu duoc

2 A A 14 14 2 Y 2
8 m” twong (khong son cira) va tong dién tich cac cira 1a 25m”

Loi giai
s, =% 7 15+8 15 =172,5(m?)
a) 2
 =172,5 20 =3450(m")

g

S_ =25 +5, =2 -i_? 15+2(15+20) 8 =665 (m)
b) 2

665 — 25 = 0640 (w’
Dién tich tuong phai son: (m)

< N 640:8 = 80(/)
S0 lit son can mua:

Dang 7. Bai toan chimg minh tong hop

Cau 1. (HSG 7 huyén Hung Ha 2022 - 2023)

Cho tam giac ABC ¢4 ba gdc nhon (AB<AC). V& vé phia ngoai tam giac ABC ¢4c tam gidc déu
ABD vy ACE Goi I 1a giao cia €D va BE | K 1a giao cua 4B va DC

a) Ching minh rang: A4DC =AABE Ty 36 chira Big =60° .
b) Goi M va N 1an luot 1a trung diém cua CD va BE . Ching minh ring AMMN gy,
¢) Chung minh rang /4 1a phan giac cua goc DIE

Loi giai

A

ol

B C

a) * Chirng minh AADC =AABE
Taco PAC =P4B+B4C =60"+ Bac (vi A4BD 13 tam gic déu nén Bas =60° )
BaE =Bac+Bac =00° + Bac (vi AEC 13 tam giac déu nén Bac =60 )
Do d6 BAC =B4E =60" + Bac
Xét MDC vy AABE ¢4
AD =AB (vi A4BD 13 tam giac déu)
AC =4E (vi AMEC 13 tam giac déu)

AADC =AABE

Do do (c—g—c)

* Chirng minh BIB =60

+ MDC =MABE (cay q) = ABE =HDC pay KB =HpDK
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Lai co: BKI =HKD (46i dinh).

Bk =180° - (BT + EBI
Xét ABIK ¢4 ( )

Bak =180 - (Ypk +HkD)
ADAK ¢4

Ma KBI =Hpk Bk =HkD pen Bix =Buk
Ma PAK =60° o BIK =60°
b) + Tir MDC =AABE (cay a) » DC =BE 3 Hom =HEN
cD
M =— q
Ta cod 2 (vi M 1a trung diém cua CD)

EB
EN =—

2 (vi NV 14 trung diém cua EB)

Ma DPC =BE (cmt) nén CM =EN
Xét AMCM vy AAEN .

AC =AE (yj AAEC 13 tam giac déu)

CM =EN

Yo =HEN
>AACM =MEN (o_g_ )
o AM = AN 4 Bam =Ban
Tir E4M =BAN = Bav + 84N =BAN + BAN 1,y MaN =Bac

Ma BAE =60° = Muan =60°

Xét déu
c) Trén tia ID 14y diém 7 sao cho &/ =1B = ABLJ gy
= BJ =Bl vy Y81 =BBA=00" gy vy 184 =YBD
Xét ABA va AJBD ¢

AB =BD (vi A4BD 13 tam giac déu)

BI =BJ

B4 =YBD (cmy)
Do d6 ABA =AJBD (¢ g c)
= Wi =PsB =120° 3 BID =60° = Br1=60"
Bis+pie =180°(2gkb). Bip =60° = bre =120° = Era =60
Do d6: D14 _ k14

MMN _ AM = AN BAN =60° = AMN

Twr 6 suy ra 41y phan giac cua goc DIE

Cau 2. (HSG 7 thi xa Huwong Tra 2022 - 2023)

Cho 'l;JAy =60 ¢4 tia phan giac 4z . Tirdiém B trén Ax ¢ BH vuong goc voi Ay tai 4 K¢ BK vuéng

goc voi Az va Bt song song véi Y, Bt it Az tai €. Tir C ke CM vuéng goc véi 4V tai
M | Chting minh:
a) K 1a trung diém cua 4C.
b) AKMC 3 tam giac déu.
¢) Cho BK =2cm tinh cac canh cua A4KM |
Loi gidi
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A

a) €48 =Eam (vi 4z 1a tia phan giac ctia QAy )

At/ Ay nén Hes =Mac (hai goc so le trong)
Bas =Hcr (=Kuc)

Nén

Suy ra 44BC can tai B

BK 1a dudng cao cia 44BC

€4 =Hca (=huc)

Co , tr d6 suy ra Hpk =€k
Xot AMBK vy ACBK 4
AB =BC (vi A4BC can tai B)
E4B =4cB
Ypk =Bk
= AABK =ACBK
= 4K =KC
BH 1 Ay |

b

(g-c—9

b ML Av] = BH//CM = Brc =Mch (hai géc so le trong)
BC// HM (Br//Ay) = Wmc =Hcs (hai goc so le trong)
xét ACHB vy AHCM ¢,

HC 13 canh chung

BHC =McH (o)

HCB =WHC (cmy)
Do d6 ACHB =AHCM (g _¢ _ g
Suy ra BH =CM (hai canh twong tng)
Xét AAHB yuong tai H va ABKA vuong tai K co:
AB 13 canh chung
Hrap =Rp4 =o0°
Do 46 A4HB =ABKA (canh huyén-goc nhon)
= AK =BH (hai canh tuong tmg)
Ma AK =KC (caua) va BH =CM (cmt)nén KC=MC (1)

Mit khac WCA =90" v AcB =30° = Brck =Mca- Hes =907 - 30° =60° (o)
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T (1) va (2) = AMKC g3y,

Theo dinh I Py-ta-go c6 AK =v4B*- BK* =12

1
KC=—AC .
Ma 277 = KC=AK =412 AKCM g3y = KC =KM =412
AR =BC =4decm, AH =BK =2, HM =BC
Theo cau b:

AM =AH + HM =bcm

Ciau3.  (HSG 7 huyén My Dirc 2022 - 2023)

Cho ABC yygngtai 4 (4B <ACY M 1 trung diém cua BC, Lay D thudc tia déi cua tia M4 sao cho
MD =MA K¢ BI LAD CK LAD ( I.K e 4D),

a) Chting minh B/ =CK

b)Ke¢ AH L BC (HEBC) MN L BD (N€BD) Chimg minh cac dudng thing CK | AH  MN déng
quy.

¢) Ching minh V' 1a trung diém cua BD .

d) Ching minh 8C - AB > AC- AH.

Loi gii
A C
I
M
7 K
B - *D
%)

a) Chimg minh B/ =CK
Xét AIBM vy AKCM ¢4

B =Bxar (=907)
BM =MC (vi M la trung diém ctia BC)
BMI =8MK ( paj goc déi dinh )
= AIBM =AKCM (canh huyén — goc nhon)
= BI =CK |
b)Ke AH LBC (HEBC) MN L BD (N € BD) Ching minh céc dudng thing CK | AH | MN déng

quy.
Xét AMC 3 ADMB ¢4

BM =MC (Vi M 1a trung diém cua BC)

BMA =BMB (hai goc dbi dinh)
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MD =MA (gt)
= AMMC =ADMB (c_ g _)
= Muc =MpDB (hai goc tuong tng)
Ma hai goc nay & vi tri so le trong
Nén AC // BD
Goi giao diém cua AH va CK 13 O,
Xét ACO ¢o: AK va CH 13 cac duong cao, ma chung cit nhau & M

= M 13 tryc tAm cta AACO
= UM L AC L.

Mit khéc c6 MN L BD (gt) ma BP/ AC (¢mpy = MN LAC <),

o @
Te va 0O M N

Suy ra ba duong CK' | AH | MN ddng quy tai O
¢) Chirng minh : &V 1a trung diém cua BD .
Xét AdBD vy ABAC ¢4

AB 1a canh chung

Hpc =Bac(=90")

BD =A4C (vi AAMC :&D.-WB)

= MBD =ABAC (o g )

= BC =4D (hai canh twong tmg)

Ma M 14 trung diém cia B C.

= BM =MD

= ABMD can tai M |

thang hang.

= Puong cao MN ddng thoi 1a duong trung tuyén cia ABMD |
= N 13 trung diém cua BD .
d) Chirng minh BC—-—AB=A4AC- AH.

A E 8.

B

Trén BC 1iy diém F sao cho BF =4B.
Thi C€F =8C - BF =BC - AB
Trén 4AC 13y diém E sao cho AE =4AH
Thi CE =AC—- AE =AC - AH

. Bar+ =op°
CO =

Ta (tam giac 4BC vuong tai 4)

YrB+H =90 (tam gidc AHF vuong tai H)

Ma BAF =BFA (tam giac ABF cantai B). Nén 4 =14,
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D@ thay AAHF =AEF (c—g—¢)
= Upr =UrF =90

EFC EnénFC:-EC‘

Suy ra tam gidc
= BC—-AB=>AC—-AH

vuong tai

(dpcm).

Ciaud.  (HSG 7 huyén Cam Khé 2022 - 2023)

Cho tam giac 4BC cantai 4. LAy diém M bétky thudc canh 4B (M khong tring voi 4, B). 1iy diém
N thudc tia d6i cua tia C4 ga0 cho €N =BM Goi ! 1a giao diém cua BC va MN K¢
MH va NK cung vuong goc voi BC (H | K thude dudng thing BC).

a) Chimg minh MH =NK

b) Ching minh MN > BC

¢) V& vé phia ngoai tam gidc 4BC c4c tam giac déu ANP AMOQ Goi E, F 1in luot 1 trung diém
AQ AP . Chimg minh tam gisc IEF déu.

Loi giai

a) Ta ¢ Upc =Hcn (vi ABC can tai 4). Hay MBH =Hca

KCN =HCB (hai goc d6i dinh)

Nén MBH =Rcn (cing bing QCB)

Xét tam giac MHB va tam giac VKC ¢6 :

BM =CN (gt)

WirB =Nkc =90°

MBH =KCN (¢

)

Suy ra AMHE =ANKC (Canh huyén — goc nhon)
Suy ra MH = NK (hai canh twong tng)

b) Ta co Mr> HI, IN > IK (trong tam giac vudng canh huyén 16n nhét )

Suyra: IM +IN > HI+IK =BI- BH +IC+ CK = BC- (BH - CK)

Tu ® suy ra IM +IN > BC pay MN > BC
¢) Goi O la trung diém 4N
Trang 10/23
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Chimg minh dugc AEF =AOIF (¢ g ¢) = EF =IF (haij canh tuong tng)

= AIEF cantai F (%)

Vi MEF =AOIF g HFE =BFI = YEF =BF4A = EF =60° (o BF4 =60" ) (%)

Tir (*) va (¥*) suy ra tam giac /EF déu.

Cau 5. (HSG 7 Quan Son 2022 - 2023)

Cho tam giac 4B C coba goc nhon, A8 < AC <BC (4 tia phan gidc ctia goc 4 va goc C it nhau tai
O . Goi F 1a hinh chiéu cia O trén BC; H 13 hinh chiéu cua O trén 4C | Liy diém I trén
doan £C sao cho FI =AH  Goi K 1a giao diém cua FH va Al .

1. Chimg minh AFCH can,

2. Chiing minh AK =KT

3. Chimg minh ba diém B, O K thang hang.

Loi giai

1. Xét ACHO 3 ACFO o,
OC 13 canh chung
8CcH =BCF (vi €O 1a tia phan gidc cua Hes )

Do d6 ACHO =ACFO (canh huyén — goc nhon)
Suy ra; CH =CF

Vay AFCH can tai C,

2 v& IG //Ac (GEFH)

Suy ra FiG =Fcu va Far =Frc (hai goc so le trong)
Ma PCH =PHC (i AFCH can 0 C)
Nen FIG =FGr

Do d6 AFIG cantai 1.
= G =IF
Ma FI =AH ngn AH =1G

Ta c6 1GK +HGF =180", HHK + PHC =180° (nai g6c k& bu)
Ma fGF =PHC (cmt)

Nen JGK =HHK

AHK o5 HAK + Yk + Yax =180°

AIKG o BiG +BG + ok =180°
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Ma FGK =HHK (cmt); Hkn =kkG (hai goc dbi dinh)

Nen HAK =RiG

Xét AAHK va AMGK ¢
AH =1G (cmt)
Hak =RiG6 (omp)
HHK =¥GK (omt)

Do d6 AMHK =AIGK (g_¢_ ).

Suy ra AK =KI (hai canh tuong tmg)

3.-ve OE LAB 5 E|

Tuong ty cau a ta co: AEH | ABEF thirty cantai 4, B. Suyra: BE =BF vy AE =AH

BA=BE +EA =BF + AH =BF + FI =Bl _Suy ra: MBI cin tai B

Ma BO 13 phan gidc goc B, va BK 1a dudng trung tuyén cua A4BI nén: B, O K 1a ba diém

thang hang.

Cau 6. (HSG 7 Thai Thuy 2022 - 2023)

Cho tam giac 4BC vuongtai 4 va 4B =4C Tiaphan giac ctia goc B cit 4C tai D, Trén canh 4B lay
E sao cho AE =AD  Tir 4 ké dudng thing vudng goc v6i BD tai K va cit BC ¢ H . Tu
E k¢ dudng thing vudng goc véi BD tai I va cit BC tai O . Puong thing £G cit 4C tai
0

1. Chirng minh: gEQ =Upa vy MBD =MOQE

2. Chtng minh: 4 13 trung diém cua OC |3 AQBC vudng can.
3. Ching minh: DH vuéng goc véi BC .
4. Chimg minh: 6B =GD |
Loi giai
B
G
I
H
¢
Q | D C

1. Chirng minh gEQ =HDB va MBD =AA0F

vi MBDIABE 13 ¢4 tam gidc vuong tai 4 va I nén ADB +B, =90 ; Ey+B =00" = £, =HDB
Ma E1 =2 (Hai goc déi dinh)

= £ =H4pB

Hay Hep =HpB

Xét ABD vy MEQ .
AD = AE (g)
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Heo =Hpa

Pup =B4E =90°

= MBD =AMQE (, . o)

2. Chimg minh: 4 14 trung diém cia €€ va
Ty MABD =8MOE (4 1) = 4B =40 (hai canh twong ting)
Ma AB=AC = AC =40 = 4 13 trung diém cua oc.
Xét AABC vy AABQ co:

AC =40 (ay 1)

AQBC vudng can.

AB 13 canh chung
40 =B4c =90°
Do do AABC =A4BO (c—g—o)
Suy ra BC =BQ (hai canh twong tng) — AQBC 4 tai B (1)

HBC =4BO (14 goc twong img)

. =45
AABC yyong cantai 4 ~ HBC =43

= B8O =€84+ UBO =P+ B4 =45 +45 =00 (3

Tir (1) va (2) suy ra 22BC vuéng can tai B.

3. Ching minh: DH vuéng goc véi BC
Xét AABK va AHBK c6:

BK' 1a canh chung
BxA4 =HKH =90°
4Bk =HBK (vi BD 1a tia phan giac cua B )
Do d6 AABK =AHBK (g—c— g)
= BA =BH (2 canh twong tmg)
Xét AABD va AHBD c6:
BA =BH (Cmt)
BD 13 canh chung
UsD =HBD (vi BD la tia phén gidc cua 2 )y
Do do &4BD =AHED (c—g—-c¢)
= B4D =BHD =90° (3 g6¢ twong img)
Suy ra DH vuéng goc véi BC .
4. Chimg minh: 0B =GD
Xét AEBI vy AGBI ¢
BI 13 canh chung
EBI =BBI (vi BD 1a tia phén giac cua AB )
BiE =BiG =00°
Do do AEBI =AGBI (g ¢ g) = EI =IG (2 canh tuong tng)
AAED o HED =90° yy AE =AD nen A4ED vudng can tai 4
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Suy ra AED =HBC =45°
Ma hai goc nay o vi tri dong vi
Nén EP 7/ BC = BGr =kep (2 goc so le trong)
Xét AEDI vy AGBI ¢
EI =IG (cmt)
YED =BGI (omp)

BID =BIG (hai goc déi dinh)
Do d6 AEDI =AGBI (g ¢ —g)

Suy ra £D =GB (2 canh twong tng) (3)
Xét AEDI vy AGDI ¢

DI 13 canh chung

Eip =8Bip =90°
Do d6 AEDI =AGDI (¢ g ) = BE =DE ()

Tu (3); (4)suy raGB =GD
Cau7. (HSG 7 Nong Cong 2022 - 2023)

Cho tam giac ABC can tai 4 co BC<4B Puong trung truc cua canh AC 5t canh AC tai I va cat dudng
thang BC tai M . Trén tia di cia tia AM 13y diém

1) Chitng minh rang: A4BM =ACAN

2) Goi K 1a trung diém MC . Chting minh rang:

N sao cho AN =BM

3) Tam giac 4B C cho trude phai co thém diéu kién gl @é M vuong goc voi CN 9
Loi giai

M -

Trang 14/23
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1) Do M nam trén duong trung truc cia AC pepn MA=MC

= AMAC o4 tai M = Howr =Brac

Lai c6 MBC can tai 4 nen 4BC =HcM = Muc =Hsc

Ta c6: WAC+EAM =180° (13 by, WBA+HBC =180° (13 iy = HBM =BaN
Vi AABM yj ACAN co. AB=AC . 4BM =BAN, MB =AN = AABM =ACAN (¢ _g_¢)
2) Trén tia d6i cua tia K7 14y diém P sao cho KI =KP

Xét AIKC vy APKM ¢

KM =KC (gy)

ke =Pxkm (d6i dinh)

KP =KI (cach v&)

= AIKC =APKM (¢ _g_¢) = IC =PM PMK =Rcr = pv =41 PM // AC
Xét AAMI vy APIM c6:

Al =PM  (cmt)

Qv =Pmr (so le trong)

MI chung

IK = 1 AM
2

= AAMI =APIM (¢ _g_¢) = Pl =AM = = AM =2IK

Xét AMMC | theo bt dang thirc tam giac ta co:
AC+ MC "

AC + MC > MA AC + MC > 2K 2

Do AABM =ACAN (cau 1) nén AM =CN My AM =MC naq CN =MC

IK

NC+AC
—>IK
Hay 2 . (Ppcm).

3) Ta cb: ACMN can tai C.p& CM L CN thy MCN =90° 3 ACMN \yong can tai C.

Tir d6 suy ra HMC =45° . Hai tam giac NAC vy ABC 13 tam giac can co chung goc Cy day nén goc &
dinh bang nhau. Suy ra Bac =Hmc =45° .

Vay dé M vudng goc voi CN thi tam giac 4B C phai c6 thém diéu kién BAC =45° .

Cau 8. (HSG 7 thi xa Ky Anh 2022 - 2023)

Cho 3 diém 4, B, C thang hang (B nim gitta 4 va C) M va N nim cung phia v&i nhau so véi duong
thang 4B sao cho MAB vaNBC |3 cac tam gidc déu; AN va MC cit nhau o 7.

a) Chirng minh rang 4M song song véi BN

b) Chtng minh rang 4N =MC

¢) Tinh s do goc AIC

Loi giai
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M

A B C

a) Ta c6: AMAB va ANBC 13 cac tam giac déu nén Weap =NBC(=00")
Ma hai géc trén 1a cip goc dong vi nén AM // BN

b) AMAB va ANBC 13 c4c tam gide déu va 4,8,C thang hang nén:
Wrp4 =MBC =MrBv =60" = HBN =BIBC (Cing bing 120° )
AABN 3 AMBC p-

HBN =MBC (cmp)

AB =MB

BN =BC (ANBC giy)

= AABN =AMBC (c—g—c¢)

= AN =MC

c) AABN =AMBC (cau b)

= Nap =BMB 3 EMB +Wrcs =60°

Neén NAB +8rCB =60" 11,y ¥aC + Hoa =60°

MIC o B+ Hoa+Hrc =180°

Ore =180° - (Bac + Fea)

Suy ra :| SDJ - ﬂﬂa :| EDJ
Cau 9. (HSG 7 Thuwong Xuan 2022 - 2023)

Cho doan thang 4B . Trén cing mdt nira mit phang c6 bo 1a dudng thang 4B v& hai tia Ax; By 13, luot

vudng goc vai 4B tai 4;B. Goi O 1a trung diém cta doan thing AB. Tren tia 4x liy diém

C va trén tia BV ldy diém D sao cho 8op =90°

a) Goi £ 1a giao diém ciia CO va BD _ Chimg minh: ADOC =ADOE iy 46 suy ra AC +BD =CD |

b) Qua C ke duong thang song song véi 4B cit OD i H. Chung minh: EH LCD

Loi gidi
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1 Y
D
C % )
1 | f ]
A O B
E

a) Xét AOC vy ABOE ¢,
Hoc =BOE (46 dinh)
A0 =BO (g)
A =B=90" (g
Suy ra; AMOC =ABOE (g _¢_ gy = OC =0E 3 AC =BE
Xét ADOC vy ADOE ¢4
Canh OD chung

Boc =Bok =
CO=E0Q (cmt)

Suy ra: ADOC =ADOE (c—g—¢) = CD =DE (hai canh tuong ng)
Ta co: AC + BD =BE + BD =ED

= AC+BD =CD (dpcem)

b) Goi K 1a giao diém cua CH v¢oi BD

vi €K/ 4B 143 4B 1 BD nen CK LBD

Xét ACDE ¢4 hai dudng cao CK | DO it nhau tai # nén H 1a trye tam = EH LCD (gpem)
Céu 10. (HSG 7 thi tran Cang Nang 2022 - 2023)

Cho AMBC g A<90° . V& ra ngoai AMBC ¢4c tam gidc vuong can tai 4 1a AABM vy AACN
a) Chung minh rang: MC = BN

b) Chimg minh rang: BN LCM

c)Ke AH L BC (H € BC) Ching minh AH di qua trung diém cia MN

Loi giai
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F N
Dl —— 7
M -
E
K
i
B T C

a) Xét AAMC vy AABN | ¢p:

AM = AB (AAMB vudng can)
Mac =Ban (=o0" +Bac)

AC = AN (AACN vudng can)
Suy ra AMMC =ABN (¢ _g )

= MC = BN (2 canh twong mg)

b) Goi 1 1a giao diém cua BN véi 4C | K 1a giao diém cua BN vgi MC |
Vi AAMC =AABN (¢_ g _ )

= Hnr =RKcar

Ma AIN =KIC (4¢; dinh)

= Rer + Ric =Hnr+ Hiv =90°

Do d6: MC L BN

c)Ké ME L AH tqi E NF LAH tai F Goi D 1a giao diém cua MN va AH .
Ta cb: Bar +WaE =908 (vi Y4B :909) (1)

Lai c6 W + Hme =90° )

Tu(l)vaQR) = Uve =Ban

Xét AMAE vuong tai £ va AABH vuong tai H co:

Yme =Ban (chtrmg minh trén)

MA = AB (AAMB Vuéng cén)

Suy ra AMAE =A4BH (canh huyén - goc nhon)

= ME =4AH

Chimg minh tuong ty ta c6 AAFN =ACHA (canh huyén - goc nhon)
= FN =4H

Ta co ME//NF (cung vudng goc voi AH) = BMD =PND (hai goc so le trong)
Xét AMED vuong tai £ va ANFD yuong tai F | co:
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ME =NF (=AH)

Eyvp =Fvp

= AMED =ANFD (g g)

= MD =ND (hai canh tuong tng) = D 1a trung diém cua MN

Vay Al g qua trung diém cia MN.

Cau 11. (HSG 7 huyén Séc Son 2022 - 2023)

Cho tam giac 4BC cantai 4.Ké BD vudng goc v6i duong thing 4C tai D . Liy diém £ bétky trén
canh BC (E khac B, khac C). ke EF-EG. EH 13, 1yot vuong goc voi
AB, AC, BD

1) Chitng minh: AHBE = AFEE

2) Chimg minh rang £F +EG = BD

3) Néu cach xéc dinh vi tri diém £ trén BC dé tam giac £GH vuong can.

Loi giai
A

1) Chitng minh: AHBE = AFEE

Ta c6 HE //AC (cing vudng goc véi BD) = BEH = HC4 (qing vi)
Ben = HBC = FBE (AABC can 1o 4)

Xeét AHBE w3y AFEB

Co W=F =90

BEH = BBE (cmy)

Canh BE chung
= AHBE =AFEB (Canh huyén — gbc nhon)
2) Chung minh rang £F +EG = BD

o EF = BH (1) (AHBE =AFER)

Taco BD LAC EG LAC = BD/EG = HDE =BEG (hai goc so le trong)
Xét AGED yypng tai G va AHDE vuong tai H co:

Trang 19/23



DU AN TACH PE HSG TOAN 7

ED 1a canh chung
BEG =HDE ()

= AGED =AHDE (canh huyén — goc nhon)

= £G =HD (2) |, BD = BH + HD (3) thay (1); @ ., G

= BD =EF + EG (dpcm)

3) Néu cach xac dinh vi tri diém £ trén BC dé tam giac EGH vuong can.

Ta co AGED =AHDE (cAu 2)

= BED = HpE . 8DE=HED

= Bep +WED =HDE +BED

BEH = HDG = 90° = AGEH \yong tai E .

Gia s AGEH vudng can thi £G = EH my EH = DG (¢mt) = EG = DG

= AGED vyypng can tai O

= BpG =45" = DE phan giac cua goc BPC

Vay E 1a giao diém cua tia phan giac goc BPC v6i canh B C thi tam giac EGH yuéng can. (dpem)

Céau 12. (HSG 7 trwong THCS Lé Quy Don 2022 - 2023)

Cho tam gitc 4BC cantai 4 (goc 4 tu). Trén canh BC 14y diém > trén tia déi coa CB 14y diém E sao
cho BD =CE  Trén tia dbi ctia tia €4 14y diém ! sao cho ¢ =C4

1) Chitng minh: 848D = AICE

2) Chitng minh: AB + AC < AD + AE

3) Tir D va E ké cac duong thing cing vudng goc véi BC cht 48> A7 theo thir tu tai M+ V- Chimg minh
MN 4 qua trung diém DE .

4) Chimg minh chu vi ciia tam giac 48 C nho hon chu vi cia tam giac AMN.

Loi giai

1) ABC can tai 4 suyra 48 =4C Usc =Hcs
ma A€ =€) 5 4p=jc

4c =KCE (dbi dinh) = Usp =¥cE
Xét AABD vy AICE ¢o:
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UBD =ICE ()
BD =CE (gt)

Suy ra AABD =AICE (c—g—c)

Theo ching minh trén A4BD =AICE (¢ g —c) = AD =IE = AD+ AE =IE+ AE (2)

Ap dung BDT trong tam gidc AEl ta co: [E+AE> AI(3)

1y ©:2).(3)= AD+A4E> 4B+ AC
3) Goi O 1a giao diém cua MN vgi DE
Xét ABDM vy ACEN ¢4
BD =CE
MBD =EcN (i A4BD =AICE)
WipB =8EN =90°
DO dé &BD.‘H :&CE.'*#: (g_c _g) = Dﬂﬁf :Elall'r
Chimg minh tuong ty: AODM =AOEN (g _¢_ o) = OD =0OF

Hay MN di qua trung diém cua

4) Vi BM =CN = AB+AC =AM + AN (4)

co BD =CE(gt)= BC =DE

MO>0D)|

NO >OE f = MO +NO>0D+0E = MN > DE = MN >BC(5)

C,,c =AB+AC+BC

Cooy =AM + AN + MN
i (6)

Tu (4), (5), (6) = Chu vi ABC pho hon chu vi AMN

Céau 13. (HSG 7 huyén Tién Du 2022 - 2023)

Cho A4BC co AB<AC . Tia phan giac cta goc 4 BC tai diém I Tren canh AC lay diém D 50
cho AD =AB .
a) Chirmg minh rang BI =ID
AIBE =AIDC BD//CE

b) Tia DI 4t tia 4B tai 2 Chtrng minh rang . Tt d6 suy ra
¢) Goi T trung diém cta EC. Churng minh AH 1 BD

d) Cho 4BC =2HCB Chimg minh 4B +BI =AC |
Loi gidi
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a) Xét MBI 3 ADI .

AB =A4D (t)

Al 13 canh chung

Bar =par ( ,@Ac)

vi 4 1a tia phan gidc cla

AABT =AADI

Do d6 (c—g—c)

BI =ID

Suy ra (hai canh tuong ting)

b) Ta co: MBI =AADI hpr =Upr

nén

Ma ABI +EBE =180 (hai gbc k& biy)

Upr +EBDE =180 (hai goc k& bi)

Do dé: Ere =BpC hay ¥BE =¥pC

x Xeét ABIE ADIC co:

BIE =bic (hai goc dbi dinh)
BI =ID (ching minh trén)

¥BE =fbC

ARBIE =ADIC
(g

(chtrng minh trén)

Do d6 -c—g)
S IE =IC
uy ra

e 180" - BID

! 2

B =D = ABD .
1 can tal © suy ra

*V
fog <180 - Eic

1 2

IE=1C = AIEC . . .
1 cantalr © suyra

v

Mma BID =EIC (dbi dinh)

p =FcE BD//CE

Do dé ma hai goc nay ¢ vi tri so le trong nén
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. MBE =AIDC

c) Taco BE :DC.

(cmt). Suy ra
Mé AB =AD = .‘!B :.‘!D

= AB+BE =AD+DC = AE =AC

Xét AAEH va AACH co:

AE =AC (cmt)

(gt)
AH 1y canh chung
AAFH =AACH

EH =CH

Do d6 (c—c—c)

Suy ra HHE =HHC (hai gbc tuong ng)

Ma UprE + Yo =180° = WHE =90° = 4H 1L CE

(ké bu)

EC//BD 4
Lai co suy ra AH 1 BD

. Ypc =2Hcn hay 4pr =2Bcr ma 481 =Upr = Upr =2 Bci

Ta (D)

Lai co: 4p1 la gbc ngoai tai D ciia ADIC can tai D= Hpr =bcr +EUC. (2)

Tir (1) va (2) suy ra DCI=PIC = ADIA (0 D= DI=DC

DI =CI AB =AD = =
Ma : nén AB+ Bl =AD+CD =AC (dpcm).

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