DU AN TACH PE HSG TOAN 7

Nguoi lam: Lé Thi Hao
Zalo: Lé Thi Hao - sb dt zalo: 0988922912

Email: lehaothcsdx@gmail.com
CP1: PHAN HINH HQC
Dang 1. Tinh s6 do géc, chirng minh géc bing nhau

A. Tric nghiém (néu c6)

Cau 1. (HSG 7 huyén Luc Nam nam 2020 - 2021)

xOy =50 . O ) . . .
Cho géc Oy , diém A pimtren Qua A s tia Am .Dbé Am song song voi Ox thi s6 do cua
gbc Odm la:
A S0 B. 130 c 507 5 130 p. 80
B. Ty luan
Cau 1. (HSG 7 huyén Luc Nam nam 2020 - 2021)
Cho AdBC can tai A Tren duong trung tuyén BD lay diém £ a0 cho B4E =HBD (¥ nam gitra
By D ). Chirmg minh ring BAE :ECB.
Loi gidi
A

B~ e
BD, CH | e .
vudng goc BD , cG vudng goc vudng goc vai AE 14 ¢4
AF = CH.

ve AF

AABE =ACAH (canh huyén — goc nhon). Suy ra:
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DU AN TACH PE HSG TOAN 7

AADF =ACDG(ch- gn) AF =CG
suy ra )

Tur dé taco T =C0
ACEH =ACEG (4 o
= BEH =BEG
Ma EeG =Bpc + Bcs.Een =Eac + Boa;
Do de: EBC +EcB=Rac+Eca 0]
Mit khiic: Bpa+Bec =Ecp+Eca
o . © . BBc+Bcs- Bpa- Bpc =Bac+Bca- Bes- Bed

Lay * trir theo vé ta co:

Bes- Ea=Ric- BEca= FcB- FB4=FB4- Ecs
= Bp4 =Ecsn

= Bar =Ecs (dpem)

Dang 2. Chitrng minh doan thing bang nhau
Dang 3. Chirng minh 3 diém thing hang
Dang 4. Bt ding thirc trong tam gic

A. Tric nghiém (néu cé)

Caul. (HSG 7 huyén Luc Nam nam 2020 - 2021)

. BM,CN . .
Cho tam gidc ABC , hai duong trung tuyén ’ . Biét AC> AB. Khi d6 d¢ dai hai doan thang
BM , CN la:
A BM =CN g BM > CN C BM < CN p BM =CN
B. Ty luan
Cau 1. (HSG 7 huyén Quynh Phu nam 2021 - 2022)
BC =a, AC =b - 2 12 2
Cho 2BC 4 do dai ba canh 1a @ > AB =¢ 4150 man: ¢ * b” > 5 .

. E<er
Ching minh rang:

Loi giai

czag=>0= ¢ =g

AABC

Trong : Gia su

D35 o b >5a = b sda’ = h>2a (D
Ma
cCEat =+ Eat v h L a b s 5
Vi ma

Trang 2/32



DU AN TACH PE HSG TOAN 7

= ¢+ >56 > b 24¢ = b>2c @)
M @) apsra42
T  va = 2b>2atlc= bratce (vo 1y vi G2 d6 dai 3 canh cta 1 tam giac).
c<a
Vay
c<b

Lap luan tuong tu c6

Suy ra “la canh ngan nhat ~ * nhhé nhét
&<l
=

=

= 3&<WU+B+& =180°

= 3 <180° = & <60

KL. Vay € <60

Cau 2. (HSG 7 huyén An Nhon nam 2021 - 2022)

Cho tam giac ABC , trung tuyén AM 5 BE o4t nhau tai G . Chting minh rang néu AGB <90 thi
AC + BC »3A4B

Loi giai

A
N
E
F
G
B M C

V& trung tuyén Cr , trén tia ddi tia Fe lay diém N sao cho

Xeét AAFN va ABFC co:
AF =BF: HFN =BFc, NF =cF:
= AAFN =ABFC(c.g.c)

= AN =BC

. AACN , AN + AC = NC
ct co

X (BDT tam giac)

BC+ AC > NC

Hay (1)

NF =CF
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Laicé G la trong tAm cua tam giac ABC
= CF =3GF = NC =0GF
)
AB
. He<oor  “FES
Ta ching minh néu néu - thi

AB
GF <—— =AF =BF

i

That vay, gia su

T FAG<HGF ¥BG < BGF

P46 + PBG < HGF + BGr =GB <90°
suy ra

= B4G +FBBG + UGB <90° +90° =180° . . .,
(Voly)

AB
2

GF =

Vay 3)

Dang S. Chirng minh song song, vudng goc

A. Tric nghiém (néu c6)

B. Ty luan

Dang 6. Hinh khéi trong thue tién

A. Tric nghiém (néu cé)

B. Ty luian

Dang 7. Bii toan chirng minh tong hop

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

AABC , AB < AC D
0 co

\ .2 , BC _. . . R f g e A e L,
. T trung diém =~ cuia v€ duong vuodng goc vdi tia phan giac cua goc

4B tai E i AC tai ' vs tia BM

Ch

4 tai H Puong thiang nay cit cac tia
EF (M € AC).

song song voi

a) Chirng minh AABM an,

b) Chtng minh: MF =BE =CF.

BC IF 1 AC.

AH

¢) Qua D v duong thang vuong goc véi cit tia al I Chtrng minh:

Loi giai
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A

E

AH va BM N

a) Goi giao diém cua la =

Co AH | EF va BEM //EF = AH L BM AN | BM

hay

AABM . AN

co vua la duong phan giac vura 1a duong cao nén AdBM

can tai 4

b) Ching minh AEF can tai A = MF =BE (1)

BK !l AC (K€EF . D — —
Ve ( }. Chimg minh ABKD =ACFD = BK =CF

nh AEBK B = BE =BK 5 BE =CF

Ching min can tai Do @

2

l 2 i — —
()Vé():MF BE =CF

Tu (dpcm)

. IB, IC —
¢)No6i ° . Chirng minh duoc B =IC

Chung minh dugc: AAED =QAFT = IE =IF 4 Uer =UFr 3)

Chitng minh duge: ABE! =ACFT = BEI =8F1 @

B) .4 = Urr=€rr .. . . .. . BFr=Brr=o0"=1F14c
Tu va , ma 2 gboc nay ké bu nén

Cau 2. (HSG 7 huyén Hung Ha nam 2022 - 2023)

AABC AB < AC AABC chc AABD VéAACE

Cho ). V& vé phia ngoai tam giac déu.

AB 5 DC .

c6 ba goc nhon (
Goi I3 giao cua CD va BE , K3 giao cua

a) Chting minh rang: AADC =AABE

b) Chiing minh rang: BIB =60 .

¢) Goi My, N 1an lugt 14 trung diém cia bc va BE Chimg minh rang AAMN déu.
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d) Chting minh rang 4 14 phén giac cua B1D .

Loi giai

B " C

a) Chimg minh rang: AADC =AABE

x¢r MDC 3 MBE 4

AC :AE(AACE déu)

Pac =B4e(=60° + B4C)

= ADC =AABE (c.g.c)

b) Chirng minh rang; BIB =60

& AMDC =AABE )= Upr =Upc

T (cau a

Ma BKI =HKD 4¢; dinh)
Khi d6 xét ABIK s ADAK s HBE ZQDC’ Brr =9kxD

= Bk =P4K =60 (dpem)

DC AAMN d

¢) Goi My N lan luot 13 trung diém cua va BE Chting minh rang éu.

_AADC =AABE , ., .= CM =EN . HYom =HEN
Tu (cau a) va

AACM =AAEN = AM =AN Ein =Ban

(c.g.c)
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= My =B4r =60° 5 AMMN

Do d déu.

d) Ching minh rang 14 1y phén giac cua BID .

J L =IB= ABIJ

Trén tia /P lay diém ' sao cho déu

= BI =BJ _, Ugr =BB4 =60°
= Fga =lBp

AIBA =AJBD = Uy =PuB =120° s Bip =60" = 41D =60°

(c.g.c)

Tir d6 suy ra 41D =HIE =60

la phan giac cua BiD .

Cau 3. (HSG 7 huyén Hung Ha nam 2022 - 2023)

= /4

Cho AABC, My trung diém cta BC Trén tia dbi cia ciia tia M4 liy diém E sa0 choME =MA
Chung minh rang:
AC =EB . AC//BE.
a) va
b) Goi 1 12 mot diém trén AC , K 12 mot diém trén LB sao cho Al =EK .

. LMK .
Chirng minh: Badiém =~ thang hang.
(HeBC) —5(p —nge
o Tir Exe EH L BC pig HBE =50 ; MEs =25 o HEM  BME

Loi giai

Trang 7/32



DU AN TACH PE HSG TOAN 7

a) Chung minh: AC =EB va AC /I BE.

Xét AAMC va AEMB co:

ME = MA (g

HMC _ BMB (44; ginn)

BM = MC (at)

= AAMC =AEME (c.g.c)

= AC=EB (cap canh tuong rng)

i AAMC _ AEMB = EIAC _ WEB (c3p gbc tuong tng)

Cvél EB

\Y

AE

Ma 2 gbc & vi tri so le trong dugc tao boi duong thing A cit duong thang 1~ .

= AC//BE

(d4u hiéu nhan biét) .

b) Chimg minh: Ba diém .M.k thang hang.
xér MML 3 AEMK o6,

ME =MA (g

Wrar _ MeEx (vi MMC =AEMB

Al = EK
(gt)
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= AAMI =AEMK (c.e.c)

= Hmr _ Bux (c@p goc tuong ung)

Ma AMI  BME 180 o bt hai gbe ki bin)

0
= EMK | BME _ |goo

- A Is Ms K < \
~ Badiém thang hang.
¢) Tinh HEM 3 BME

ABHE H .

vuong tai ** co

BEH + HBE -0 (tinh chét tam giac vudng)

My HBE _ 50° )

= BEH =90°- HBE =90° - 50° =40°

= Hewm =HEB- WEB =15 +90° =105°
BuEe la gbc ngoai tai dinh M 4o AHEM
= BME = HEM + MrriE _ 157+ 90° =105 dinh ly gbc ngoai clia tam giac)
Cau 4. (HSG 7 huyén Kim Son nam 2021 - 2022)

D(D #B.C)

ABC can tai % . Trén canh BC léy diém . Trén tia dbi cua tia CB , léy

Cho tam giac

E CE =BD

diém * sao cho

BC

D cit B4 ta

. Pudong vudng gbc voi BC ké tur iM Duong vuong goc voi

E Actai N, MN cét BC tai I.

ké tr & cét tia
a) Chirg minh rang; DM =EN

. IM =IN.:BC < MN
b) Chirng minh rang: '

A

c) Goi o 1a giao ctia dudng phan giac goc < va duong thang vudng goc véi MN tai

ABMO =ACNO

Chtrng minh rang: . Ttr d6 suy ra diém o ¢d dinh.

Loi giai
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M
A
1l —l C I 1 E
B I D T I_
0
NV

) Tam gide ABC 4 i Anen Ygc =Hca

NcE =Hce (@6 dinh)

= Hpc =NcE
BD =CE (gt)

Wrpp =8N =90°

AMDE =ANEC
Do do: (g.c.g)

= DM =EN (hai canh tuong (rg)

AMDI =ANETD (geg)= MTI =NI
b) Chung minh dugc: (gcg) (‘hai canh tuong ung)

Vi BD =CE (do AMDE Z&.-"»’Ef)nén BC =DE

ADMI D Lan DI <MI

vudng tai

E an IE <IN

Lai co

AENT .
vuong tai
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, I+ TE=MI+IN = DE < MN
Do do

= BC<MN

AABO =A4C0

¢) Chirng minh duoc (c.g.c)

= OC=0B (14 canh tuong img)

Ugo =Hco (hai goc twong tmg)

Xét hai tam giac MIO va tam giac N. 0

MI =NI (ching minh cau b)
bro =Wro =90°
10

la canh chung

= AMIO =ANIO (c.g.c)

= OM =ON ;... canh twong tmg)

. .. BM =CN , . AMDE =ANEC
Lai co: (vi )

Do do: A8MO =ACNO (c.c.c)

= MpBo =Nco

Mit khic B0 =HCO = NCO =HCO s 43 i hai goc ké bu nen €O+ AV

Vi tam gidc ABC cho trude, 0 1a giao diém cua phén gidc goc A vy dudng vudng goc voi tai
Cnen 9 c6 dinh.
Cau 5. (HSG 7 huyén Kim Son nam 2021 - 2022)

B4y =60° A
y Y i H e BK

¢6 tia phan gidc 42 Tur didm B wen ¥ ke BH vuong goc véi

A . A
Az tai K va Bt song song voi Y , Bt cht 42 tai C. Tu ¢ ké M vuong goc voi

Cho
vuong goc voi
tai M Chtrng minh:

a) X1a trung diém ctia

b) AKMC 1a tam giac déu.

¢) Cho BK =2em h AAKA/[.

. Tinh cac can

Loi giai
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X
Z
B C
t
K
W ] y
A H M

5 BU/lAY (g1) = Boa =Bam

a)Tac ('so le trong)

A - I -
Vi 4713 phan gide cua goc “ = Bac =84nr = Bca =Bac

0 AABC B

Né cantai © .
Ma BK 13 duodng cao nén BK ddng thoi 1a duong trung tuyén.

Suy ra K13 trung diém cua

b) Xét AABH 3 ABAK o AB 1y canh huyén chung,

AABH =ABAK (ch—gn) = BH =4K (‘hai canh tuong Ung)

AK :lAC:? BH :I—AC
) )

Ma - -
) ABHM =AMCRB(g.c.g)= BH =CM ) ,
Ching minh dugc: (g.c.g) (hai canh tuong ung)
CK =BH :‘:—AC:? CM =CK = AMKC C
Ma = la tam giac can tai (1)

Wrnve =rce =900 (ABHM =avcB)  WeB =30° = Mok =607 (2)
Mat khac: va

AMKC

Tu (1) va (2) suy ra: 1a tam giac déu

Upr =Rap =30°: Uk =UHB =90°

=30° —IBK =27 =
c) Vi AABKvuﬁng tai K ma KB =30° = 4B =2BK =2 _4cm
4 :'\.‘ : = - :-\i - - 23
Xeét AABK vuong tai K , theo dinh 1y Pi-ta-go ta co: AK AB - BK lo-4 Jccm
=4 SO = AK =12
ma K€ AK(theo caua) = NC=AR 12 cm
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AKCMd; = KC =KM =+12 cm
eu

— — — L ] — -
Vi AABCCéntai B nén AB =CE =4 l:ln; A =BK =2cm (Vi AABH —&E.ﬁih)

HM =BC =4 cm

Vi ABHM =AMCE = AM =AH + HM =0cm

Cau 6. (HSG 7 huyén Tam Diép nam 2021 - 2022)

Cho A4BC can tai A. Trén canh 4B léy diém D , trén tia doi cua tia ¢4 léy diém E sao cho
BD :CE. Qua D va £ ke cac duong thang vuodng goc véi BC lan luot tai M s N.
a) Chimg minh rang: BM =CN
b) Goi I1a giao diém cua BC va PE Chung minh DE =2ID
c)Keé AH vudng goc voi BC tai i Puong thang di qua I yva vudng goc voi DE .4 4H tai K Tinh
1 . DBK.
s0 do gbc
Loi giai
A
D
[ I_\I ¢ N
B M H L
K
E
2 i MBC i A nen Hec =Hes hay Beum =Hcs
ma ECN =HCB (2 o0 463 dinn)
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Suv ra DBM =ECN
uy ra
Do d6 AMDE =ANEC (ch-gn)
S . .BJ'IV;{ :CJNF

uyra:
b) Ta c6 MD =NE (vi AMDEB =ANEC )
Tacs ADMI ang tqi M = MDI+ 811D =90
AENI . . N = NEer+RrE =90°

vuong tai

Ma MID =NIE" 2 o6 46 dinh)
Sy 1 MDI =NEI

uy ra

= AMDI =ANET

(gc.g)

= DI =EI (2 canh tuong ng)
Suy ra 13 trung diém cua DE

= DE =2.Dr
c) Vi A4BC can tai 4
Ma Kthuge 44 nen KB =KC
vil1a trung diém cua DE 3 KI vuong goc voi
thing PE . Suy ra: KD =KE
xét ABDK y ACEK

BD =CFE

(gt)

KB =KC (cmt)

Do do ABPK =ACEK (c.c.c)
- B (1)

Suy ra BBK =ECK (2 gbc tuong Ung)
xet MBK yy MEK o,

BK =CK

AB =AC

AK 13 canh chung

ABDK =ACEK

Do do (c.c.c)

nén dudong cao AH dong thoi 1a duong trung truc tmg véi canh BC

nén K1 13 duong trung truc cua doan
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sk =Hckx | Bak =Hck @
f Y

Suy h
Bcek =Hex
Tu (1) va (2) suy ra
v Bek +Hck =180° = Hek =180°:2 =90° 3)
() —9Q°
Tu va ) suy ra %BK =90
Cau 7. (HSG 7 huyén Hung Ha nam 2021 - 2022)

g (MA> MB)

. Trén cting mot ntra mit phang bo AB , V€ cac tam giac
AD,BC AD _, BC
. va

Cho diém M thudc doan thfmg

. AMC.BMD EF q
déu . Goi Goi X 1a giao diém
minh rang:

AD =BC

tht ty 13 trung diém cua . Chting

a)

b) AAEM =ACFM

ctirdosuyra AMEF 13 tam giac déu.
AK + BK - CK - DK
0 KM

2

Loi giai

A ¢

. AAMC,ABMD L
+ Ta co: la cac tam giac déu (GT)

(AM =CM =4C
= | BM =DM =BD
Une =UHem =Ban =By =Beyr =Bub =60°

‘ Tach. Uvie =Bup =60
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= e + Bup =Buvp + Bup
= Yup =Bumc

+ Xét AAMD va ACMB co:
AM =CM

Uvp =Buce

DM =BM

= AAMD =ACMB(c.g.c)

= AD =BC (hai canh tuong ing)
b)
+Ta oo MMD =ACMB (= Map =Wcs
AD =BC(emt); AE :g(g;);ar :$(g£)
+ Ta co: = =
= AE =CF
+ Xét AAEM va ACFM co:

AE =cF (cmt)
.@!A D Z.IQFC B(cmt)

AM =CM (cmi)

= AAEM =ACFM (c.g.c)

ME =MF

Suy ra (hai canh tuong ing)

YMmE =BuF (hai goc tuong rng)
= UmE + Bue =BurF +BuE
= Wvc =Bur =60’

f EM’F =60" (cmt)

ME =MF (cmt)

+Xét AMEE .

= AMFE 1, am gitc du.
¢) Trén doan thang AK lay diém N sao cho KN =KC ; trén doan thing BK lay diém ! sa0 cho
KI =KD
e ke =%45 + Uk =hcs + MBc =60°

6
Suy ra EKN =BKI =60°

uy ra
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Do d6 ACKN va ADKT 13 cac tam giac déu

= KC =KN;KD =DI _Wcrx =bbrx =60°
va

+ Chitng minh duge Yen =Rrck .3 DM =BDI

~ AACN =AMCK (c.gc)  ABDI =AMKD(c.gc)
+ Chiing minh va

= AN =KM =51 ( cAc canh tuong rng)

= AK =KM + KC va BK =KM + KD

= AK + BK =2KEM +CK + DK
- AK +BK - CK - DK
KM

=2

Cau 8. (HSG 7 huyén Quynh Phu nam 2021 - 2022)

Cho AdBC nhon. V& vé phia ngoai tam giac ay cac tam giac déu ABD oy ACE . Goi I3 giao diém
ciia BE va CD.

1. Chimg minh 5 =CP-

2. Tinh PIC.

3. Chung minh rang [4+1B =ID.

Loi gidi
E
A
D
I
B - C

1) Ching minh BE = CD.
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. AABC

= BAE=60":AABD _, = BiD=60
Ta cod déu

deu €

Suy ra

BAE =BAC + BAE =Bac+o0" . . 4C o o
(vi tia nam gitra hai tia

Bac =BAc +BAD =Hac +60 (vi tia 4B
BaE =Bac

Xeét ABAE 3 ADAC

nam gitra hai tia

(vi cuing bang BAC +60 )

BA =DA AABC

( déu)
Bar =Bac
AE =AC (MCE g2

= ABAE =ADAC (c.g.c)

= DE=BC (4i 5 canh twong tmg)

2) Tinh goc BIC.
Goi F 1a giao diém cua AB va DC, ta co:

ABAE =ADAC = HBE =Upc hay FBr =FDA

AFBI ¥ =P4ap

Xét va AFDA , 1ap luén sau ra duoc

AABD g3, = BAD =60 ay ¥1B =60

h

. F1B =60° = Bic =120°

BIC + ¥1B =180 (vi 2 gbc ki bir), ma

3) Chung minh rang IA + IB = ID.
ABID g BIB =60

BBI > 60° o BB > B4 =60°

ID 1z K IK =IB
Trén canh lay ™ sao cho

aIK<ID K

suyra == ndm gilta Iyy D

Suy r. a

xét ABIK ¢,
(1K =IB ABIK BK =BI
— -~
R =e60° K81 =60¢
' la tam giac déu -

Bek =UBr

AB

AD
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= ADBK =AARI = DK =4I
Suy ra dugc (c.g.c)

I 3D IK +KD =ID IK :IB’ KD =14

Vi K a ™ nén

i & nam giita
Suy ra IB+14=ID

Két luan: [B+I4=ID

Cau 9. (HSG 7 huyén Thai Thuy nam 2021 - 2022)

0 . .o
Cho AABCC(’) goc A 1hé hon 20 . Trén nira mat phang bo AB khong chura diem ¢ lay diém M a0
cho A4BM vuong can tai A Trén nia mit phang bo AC khong chira diém B lay diém N sao cho
AACN vuong can tai 4 Goi K 1a giao diém cua BN va CM.
1. Ching minh adMC _ AABN.
2. Chtimg minh BN LM .
MN? +BC® =2(4B° + AC?)
3. Chung minh
4. Tinh KC
Loi giai
N
M
A
K
B C
1) Chimg minh 24MC _ A4BN
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Ta Wac =Map +Bac =90° + BAc

Wap=Ric+B4p =90+ B4C

Ne Mac  NuB
cn =

AAMC . AABN _,
va c

Xét o:

n AM =AB (vi AAMB vudng can tai A)

+ AC = AN i AACN A)

| Wac _ N

vudng can tai

AAMC _ AABN
= (c.g.c)

BN 1 CM

Suy ra

2) Chting minh

Goi I3 giao diém cia BN voi AC

Uny  Rer . AaMC  AABN
= (vi = )

AN _KIC' (455 gin)

e+ Ric +Brr =180° = Brr =180° - (kcr + Ric)
Xét AKIC co:

N Oy + 3oy + Bav =180° = Bav =180° - (Gar+ Bv)

Xeét co:
New o =Wr =90 Ldode: BNLCM i K
MN? +BC =2(4B + AC?)
3) Chung minh

Trong “MBK vuong tai X ta co: ME +BET =ME (ginh 1 Pytago) (1)

Xég) AMAB vuodng can tai A 42 o MB* =MA" + 4B :EAB:(dinh li Pytago)
- MK® +BK® =2A4F°

Trong ANKC vuong tai K ta co: NK® +KC* =NC* (dinh 1i Pytago)  (2)
Xét ANAcvuéng cantai 4 ta co: NC* =NA" + ACT =24C (dinh 1i Pytago)
e NK® + KC* =24C°

Trong AMNK vuong tai K ta co: MK® +KN* =MN" (dinh 1i Pytago)

xét AKBC Guong tai K tacor BK +KC =BC (4ioh 1i Pytago)
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. MK® + BK™ + NK° +KC° =(MK" + NK*)+(BK" + KC’)=MN" + BC”
Lay (1) cong (2) ta co:

= 2(AB + AC*) =MN" +BC’

(dpem)
4) Tinh ke
Trén canh M€ ly diém £ sao cho ME =BK
Xét AABK va AAME ta co:
BK =ME
Upk =HmE
AB =AM
Nén A4BK _ AAME (c.g.c) = AE =dK (hai canh twong tng)
= MEK - At A s x4 =45°
vuong can tai < va

Ma Brd+ Ukc =180

Nén HKC =135

Céu 10. (HSG 7 huyén Y Yén niam 2021 - 2022)
A . : A . L gz o
Cho géc r vuong, ké tia phan giac At cua goc Y Tren tia At lay diém I e dinh, qua

B R , L. z Ax, Ay A .
I e duong thang vuong goc voi At cat * lan luot tai

A

5

.Qua B s duong thang vudng goc véi
Ax

C,B

z o . . N R 0 . MQH A \ A N A 4 2 \
cht tia 4 tai D Goi E 3 trung diém cua BD , o1 lan luot 1a chan duong vuong goc ké tur

xudng AE

1) Chimg minh 4M =BH 3 BC™ =3BE"

m>MH
, . 2 \ A s o, EMC .. Ay as R £ 4
2) Chirng minh va tia phan giac cua goc ludén di qua mdt diém co dinh

3) Goi N 1a trung diém cua AC . Puodng thang BM 4 DN tai K Tinh 6 do EKN.

Loi giai
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y
t
5 ;
4  E
H
~ 4
A B X

1) Chtng minh 4M =BH 3 BC" =8BE"

+ Xét A4BC vuong tai A ¢ duong phan giac Al ddng thoi 1a dudng cao nén A4BC vuong can tai
4 g AB =AC _, IB =IC
. Suy ra va .
Xét AAHB vuong tai H va ACMA vuong tai M co:
=4C , Hap =Mca . Mac
(cung phu voi )
Do do MAHB =ACMA (ch-gn),
suy ra AM =BH
+ Xeét AdBC va ABAD co
E4B =PB4 =90°
B chung

Upc =BAD =45

= ABC =ABAD (2.c.0)

= BC =A4AD

Vi AdBC vuong can tai A pgn ABAD vuong can tai B

= AD* =2.BD" =2.(2BE) =SBE’
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Ma BC =4D nén — B¢ =8BE” (dpcm).
IH > E
2) Ching minh 2 va tia phan giac cua goc McC luén di qua mot diém cb dinh

I Birr + ¥rdp =45°

+vi AA4B nén

vudng can tai

. ABC A an Upc =45° = Bp =90° = IBH + WBE =45°

\Y vuong can tai

M Wap =HBE HEB Hirr =¥y

(cung phu ) nén
Tir d6 ta co MAM =AIBH (c.g.c)

= IM =IH

MH
= 2IH>MH = IH > —

Theo bat dang thirc trong tam giac ta co IM +1H > MH =

+ Theo chimng minh trén cé AIAM =AIBH = HiM =Bin

Ta lai co Aiv phu W nén Bir phu Wiip , hay B =90

AIME 7 = Humr =45

Do d6 vuong can tai

Ma Huvr + e =00° = Wic =45° = a EMC

tia la phan gidc ctia goc

MC

Do do6 phan giac cua goc E ludn di qua diém Ieh dinh (dpcm)

3) Goi N 1a trung diém cua AC . Puong thang BM 4 DN tai K Tinh 6 do EKN.

C D
F

(dpem)
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AC/! BD = N,E .2 .
0 va AC=BD ,ma " lan luot la trung diém cua AC va BD nénta chirng minh dugc

DN /| AE N =&
(c.g.c), tir do suy ra = By =¥ (so le trong)

+D
ADNE =AAEN
Goi N 1a giao diém cia CM va AB, ta co AACE =ABAE

= AF =BE

(g-c.g)

BE =I—BD =I—AB
. 2 ¥
Ma = =

= F AB

la trung diém cua

Co CF’{’{BH, Fa trung diém cia AB

=M 1a trung diém cia AH

= AM =MH

= WH =HB

- AHMB H = HMB =45

vudng can tai

Ma ¥ar =45 (cmt) = Basr =90

= MI L KB

emE va @MA, taco M 13 phan gidc cua ME (theo cau b) va MI'LKB e

EByma = Brnv =Rud =45°

Xét cip goc ké bu
MK 15 phan giac cua
Cau 10. (HSG 7 huyén Truc Ninh nam 2020 - 2021)

Cho D ABC vuong tai 4 ¢ %:2%. Keé 4 1Bl € EC}. Trén tia HC lay D sa0 cho
HD =HB 1y ¢ ké duong thing CE vudng goc voi duong thing 4D(Ee AD).

a) Tam giac ABD 13 tam giac gi ?. Vi sao?

b) Chimg minh DH =DE; HEIIAC

¢) So sanh HE? va (5C* - 4p?):4

d) Goi K giao 47 va CF 14y diém ! bit ki thuoe doan thing 7€ T khae 7 khae £ Chimg minh

%AC < JA+ K +iC

“

Loi giai
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a) Tam gidc ABD 13 tam giac gi? Vi sao?

A4BD co duong cao AH ddng thoi 1a duong trung tuyén Gng véi canh BD

Suy ra AABD can tai 4

b B=2f B+l =00"= B=00" .E=30
(0] ma va .

AABD 44 tai A o B =60 suy ra AABD 13 tam giac déu.
DH =DE.HE |l AC
b) Chirng minh '
Ues =300, Bap =30°
Tinh duoc va
Suy ra AMDC can tai P
DA =DC
Suy ra
Ching minh dugc AAHD =ACED (canh huyén - goc nhon)
DH =DE
Suy ra
Tinh dugc ADC =120
= . =120"
Taco: APC =HDE  yci ginn ) = HDE =120
BrE =30°3)
Tinh duoc
i (1),(3) Yep =PHE
u suy ra
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Yep =Bre(emt) _ ,
Ta cod ma hai goc nay ¢ vi tri so le trong

= HEIAC (D4u hiéu nhan biét hai dudng thing song song)

»  (BC*- 4p*):4
¢) So sanh HE® Gy

o

Ching minh A4HE can tai H (tam giac c6 2 gbc bang 30 )

Suyra A7 =HE (4

Unc e HM g AC . M YHM =60

Trong goc al sao cho

= MH =MC
M (5)

AAHM ddu” AH =HM =MA4 (6)

Chtrng minh duogc AHMC can tai

Chung minh duoc

AC . Ac)
= HE =—— = HE* =| 2=
¥ ¥

Tu (4), (5) va(6)

BC® =AR + AC* = AC® =BC* - AB°

Talaico:
_ BCP- 4D _AC? :|' AC"*
4 4 L 2 ) (vi AB’ =AD3)
, :363 - AD°

= HE

%AC <JA+IK+IC
d) Chimg minh =

D K4C 60°

Chirng minh déu (tam giac co 2 goc bang )

= AK =KC =AC

xet DIKA (g IK 414> AK (pas g3no thire tam gide )

Xét DIkc co IR HIC>KC ( bat dang thirc tam giac )

Xét D14C co 1€ 14> AC ( bat dang thire tam giac )

= K+IA+IC+[A =2 AKX+ KC+ AC

= 204 +2JK +2.1C =3.4AC (vi AC = AK :KC')
vi

3
= JA+ K +IC};AC

%.AC < JA+ K +1C

Vay ( BPCM)
Cau 11. (HSG 7 huyén Luc Ngan nam 2021 - 2022)

Trang 26/32



DU AN TACH PE HSG TOAN 7

(ﬂi >90° )
Cho AABC can taiA ,trén canh BC léy hai diém D va E sao cho BD =DE =EC. Ké
BH LAD CK LAE (He AD, K € AE), .
. ( . ). BH 4 CK i O
BH =CK.
a) Chung minh: AADE a4 va
: . A M, G .,
b) Goi M 1 trung diém cua BC. Chirng minh 3 diém thang hang.
Loi giai
A
1 M
H H C
B D E
H K
G
BH =CK.
a) Ching minh: A4DE can va
* Xét A4BD va ACE co:
Hep =HcE (do MBC an i 4)
AB =AC(dO AABC can tai A)
BD =CE (4ia thiét)
Do do: ABD =AACE (c.g.c)
= AD =AE Suy ra AADE 4, tai 4
Vay AADE can tai A.
x Xgr MBA 3 AKCA .
AB :Ac(do AABC can tai A)
Bri4 =Bx4 =90° . HA LBG.CK L AK
(do )
Ban =84k (vi MBD =MCE g s
Do do AHBA =AKCA ( canh huyén - goc nhon)
= BH =CK
Vay BH =CK
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b) Vi AB=AC nén A nam trén dudng trung truc ctia BC (1)

Vi Upr =Hck | amBa=axc4. . Ypc=Ucm,, a4BC
i (do ) ma 0

(d can tai 4 ) nén

Ugw - Upc =Uck - Ucs

Hay 8BC =6CB= ABGC .G

ay can tai

Suy ra GB :GC, Suy ra G ndm trén dudng trung truc cia BC (2)
Vi M 1a trung diém ctia BC nén M nam trén duong trung truc ciia BC 3)

Tir (1), (2), (3) suy ra 4, M, G nam trén dudng trung truc ciia BC
Do d6: A, M, G thang hang.
Cau 13. (HSG 7 huyén Luc Ngan nam 2021 - 2022)

Ax . By

AB v€ hai tia va

Cho doan thing AB Tren cling mot nira mt phing c6 b 1a duong thing

AB i A 3 B Goi ©

1an luot vudng goc voi 1a trung diém cua doan thing AB  Tren tia Ax lay

5 . ac.sp =22~
diém ¢ va trén tia - liy diém D 520 cho gbc cob bang 20 . Chuing minh: 4
Loi gidi

y
X ' D

o
g S E— —Lip

0]

E

Kéo dai CO cit tia ddi cua tia By tai E.
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AAOC _. ABOE
va c

Xét o:

AO =0B (do O AB)

la trung diém cua

Hoc =Boc (hai gbc déi dinh)

E40 =BBo =90 (gi thid)

AOC =ABOE (g.c.g)= AC =BE
Do d6 (hai canh tuong ng)

Ap dung dinh 1i Py-Ta-Go véo cAc tam giac vuong ABOE va ABOD :
OE' =OB + EB’

0D =0B” + DB’

= OE°+0D" =2.0B° + EB’ + DB’

= DE’ =2.0B" +EB” + DB’

= DE° =208 +EB(DE- BD)+DB(DE - BE)

= DE’ =2.08° + EB.DE- EB.BD + DB.DE - DB.BE
= DE" =2.0B" + DE(EB+ DB)- 2.BD BE

= DE’ =2.0B° + DE’ - 2.BD.BE

= 2.0B" - 2.BD.BE =0

= BD.BE =0OR’

BE =AC.0OB :g
Ma -

Cau 14. (HSG 7 huyén Luc Nam nam 2020 - 2021)

(AB\|’

P AH L Bc(H e BC)
A B =60 Ké D

Cho tam giac ABC vudng tai 0 Trén c lay diém * sao cho

vudng goc voi .
a) Ching minh tam giac ADB g,

b) Chimg minh: DA =DC va EH vudng goc voi AB

Loi giai
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B
H
E
D
4 =
a) Xét AAHB va AMHD oo,
Urp =YD =90°
AH 1y canh chung
Do do: A4HE =AAHD (‘hai canh goc vudng) = A5 =AD= AABD can tai A.
Ma B =60 nén tam giac ADB 44,
N Hac =BaD + Bac = Bac =Bac- Bap =o0° - 60° =30°
) Ta co:
., Bac =UBc+Hca = Bca=Bac- Upc =90° - 60° =30°
Ta lai co:
= Baa=Bac =30, Bca =Bac =30’
ay
Xét AADC co:

Bea =Bac =30°

A AADC |, A
nén la tam giac can

ACEA =AAHC (ch-gn)

AH = CE
suy ra

AAHD =ACED (ch-gn)

suyra DH =DE

ADC . EDH

Hai tam gidc can va ¢6 goc & dinh bang nhau nén: HEH =Bac

Ma hai goc & vi tri so le trong nén EH/IAC .
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3 AC 1L AB = FH 1 AB

M (gt) (dpem)

Cau 15. (HSG 7 huyén An Nhon nam 2021 - 2022)

Tam giac ABC can tai 4 c()‘Dl =20 , v& tam giac déu DBC (D nam trong tam giac ABC). Tia

phan gidc ctua goc ABD 4 Actai M .Chirng minh:

a) Tia AD 13 phén giac ctua @AC.
Loi giai
A
M
D
é | Y
B C
a) X¢t MBD 3 AMCD 4.
AB =Ac(gt); BD =cD(gt); 4D
chung
= AABD =AACD
(c.c.c)
= B4D =B4D
Hay AD 13 phan giac ctua
(] _ :} o
b =20" = UBcC :M =80°

b) Tam giac ABC can tai A ¢

., . DBC = BBC =60°
tam gidc déu

Trang 31/32



DU AN TACH PE HSG TOAN 7

= Hpp =80° - 60° =20°

Taco BM 13 phan giac cua goc ABD = HBM =10

4D la phan giac cua %AC = E'_ID =10

Xét MBD (3 ABAM .

Bav =HBD(=20); 5 LUerr =B4p(=107)
chung;

= AABD =ABAM (2.c.9)

= AM =BC

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