DU AN TACH PE HSG TOAN 7

Nguoi lam: Luc Vinh Linh
Zalo:Vinhlinh Luc - s6 dt zalo: 092568123
Email: lucvinhlinh@gmail.com .
CDb1: HINH HOC.
Dang 1. Tinh s6 do géc, chitrng minh géc bing nhau
A. Tric nghiém (néu co)
Cau 1. (HSG 7 huyén Thanh Thiy 2021 - 2022)

(4B < AC) ey .
ABC B EC- EA=AB 1y 45 Uenr bing

20°

, duong cao BE piét
25°

Tam giac vuong tai

40°

A. C.

Loi giai

D.

4, 40 B, 30 c. 25 p. 20

B C

N EA =EN

Trén canh EC ldy diém ' sao cho

EC- EA=EC- EN =NC =AB (l)
Suy ra

Xét AABE va ANBE 6

Hep =NEB =90 (BE 14 duomg cao)

AE =EN (c4ch dung)

BE 14 canh chung

Do d6 AABE =ANBE

= BA=BN

(c.g.c)
(hai canh tuong tmg) (2)

Suy ra MBN a0 ai B = Banv =UnB

NB =NC . ABNC . ..N = Wac=Nca
nen can tai

Tu (1) va(2) suyra
Wec+Upn =908
Nca+ Ban =o0°
My VBC =HcB = BN =BN4

Ta co A4BN can tai B BN =BNA = A4BN 1a tam giac déu
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= BAN =60

Nep+ Ban =00° = Wiep =007 - Bany =90° - 60° =30°

bé4p an B
Cau 2. (HSG 7 huyén Thanh Thiy 2021 - 2022)
Tam giac ABC co tia phan giac cua goc B i gbc ¢ cit nhau tai 0. Biét
4 bang
A 120 B. 100 C. 30
Loi giai
A 120 B. 100 C. 30

B°

Xét tam gidc ABC ¢ 4 =180 -

b= Bep =bea =18
vi OCa tia phén giac cua 2
%= Bec =Bpa=_B
Vi OB |3 tia phén giac cua 2
'—(% +&) =BBc+BcB =30" = B+ & =30° 2 =60°
Nén 2
Viy: U =180° - (B+&)=180° - 60° =120
Pap an A.
Cau 3. (HSG 7 huyén Thanh Thiy 2021 - 2022)

—60° AH L B (He BC)
Cho tam giac ABC vuong tai 4 o B =60 . Ké
bang
A TS B, 60 c. 4
Loi giai
AL TS B. 60 c. 4

ké HE 1 AC

% +&} (4p dung dinh i téng ba goc trong tam giac)
Xét tam gigc BOC c6 : OBC +BCB =180° - Boc = BBC + BCB =180° - 150° =30°

. Sb do goc

. Vay sb do goc

AHE
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B
60°
H
ol .
A E C
Ta oy MBC o A Upc+Heor =90° = Uep =90° - Upe =30°
aco vudng tai “* suy ra
AHEC . . E Brc+ WcE =90° = Bre =90° - BicE =90° - Ber =90° - 30° =60°
vuong tai ~ suy ra
Lai cd U =90° = UHE + BHC =90° = HHE =90°- BHC =30°
ai co
bapan D

Ciau 4. (HSG 7 huyén Thanh Ba 2021 - 2022)

Cho @//b y3 * =28, (hinh v& bén ). S6 do B bing

A
b 1
B
A, 30 B. 60 C. 90 D. 45
Loi giai
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A
b 2 /1
/
A, 30 B. 60 c. % D. 45
4=k 4 =28
Vi allb nén '~ (déngvi)va :
B +B =150 B+0 =180 Y4 =28
Ma ” hay ma (gt)
= B +2B =180" = 3B =180° = B =60
bap an B
Cau 5. (HSG 7 huyén Thanh Ba 2021 - 2022)
=407 8- & =20° : »n? - ,
Cho AABC co ' trén tia doi cua 1€ lay diém E Sa0 cho AE =AB. S6 do EBE la:
Al 80 B. 100 C. 90 D. 120
Loi giai
Al 80 B. 100 C. 90 D. 120
B
40°
E ' A C

Xét tam gidc ABC g H+B & =180 (dinh li tong ba goc trong tam giac ) va H=40"8- € =20 Suy ra

a + 2 L] .
% E" . :M =80 E‘ =6l
+&=140° 2
Xét tam giac AEB cantai 4 (do A4E =AB (gt) nén Hes =UBE (tinh chat ctia tam giac can) (1)

Lai co: Bac 1 gbc ngoai tam giac AEB Bac =HEB +4BE (2)

=20°

YBE _8
Tur (1) va (2) suy ra 2
Do do EBE =EBA+HBE =80°" +20° =100°

Cau 6. (HSG 7 huyén Thanh Ba 2021 - 2022)
Trang 4/34



DU AN TACH PE HSG TOAN 7

Joy =50 _, ‘ o q ,
Cho ™ * , diém A ndm trén 7 Qua 4 V& tia Am .bé Am song song voi Ox thi s6 do cta Am 1
a

A0 B. 130 C. 50° 4 130 D. 80
Loi giai
X
m
[e]
50 1 5 y
0 3 /A
m'
Y, =Hoy =50° :
Vi Am//Ox nén - 1 (Hai gbc dong vi)
= B =180°- Y, =180°- 50° =130°
= Bam =130°
= Bam =50°
A, 0 B. 130 C. 50 V511130 D. 80
B. Tu luan

Cau 7. (HSG 7 huyén Ha Trung, tinh Thanh H6a nam hoc 2021 - 2022)
Cho tam giac 4BC vuong tai 4. Trén 4C 14y diém E sao cho EBC =24BE . Trén tia BE 1ay diém M
sao cho £M =BC ¢ sanh L zle va EMC.

Loi giai
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M

Trén tia BE 14y diém K sao cho BK =BC (1) suy ra ABKC can tai B
180" - EBK _180° EBK

= Brc =Bck = =0(° - %EEC

—00° - Hge =lEpB

Ma HEB =€EK (d6i dinh)
= Brxc =PEKk

Do d6 ACKE can tai C

= CE =CK 3 PEK =BKE

= 8£B =Bxm (cung bu v6i hai goc bang nhau).
Ma BK =EM = BE =KM

xét ACEB 3 ACKM o4

EEB =BKM (o)

Do d6 ACEB =ACKM (g.g.¢)

= MBCc =Buc (hai goc twong ung)
Cau 8. (HSG 7 huyén Tam Dwong, tinh Vinh Phic nim hgc 2021 - 2022)
Cho tam giac 48 C, O 1a diém ndm trong tam giac .

a) Chtrng minh rang Boc =4+ H4po+Hco

A

 Hpo+HUco =90° - = P ‘
b) Biét 2 vatia BO1a tia phan giac cua ABC . Chimng minh rang tia €O 1a tia phan

giac cua Acs .
Loi giai
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B C

a) Chirng minh ring Boc =f+UBo+Hco.

Goi D 1a giao diém cua CO va canh 4B

Xét ABOD ¢4 Boc =Bpo+ E"1-""’-7"( tinh chat gbc ngoai cia tam giac)
AADC o BDC =A+Hco (tinh chat goc ngoai cua tam giac)

Hay BDO =l +Hco

Suy ra BOC =BBO+Bp0 =BBo+4 +Hco

vay Boc =t+HBo+Hco.

il

Do +Hco =90° -

b) Biét va tia BO 1a tia phan giac cla 4B C'. Ching minh ring tia CO14 tia phan
giac cua Hes .

- HUpo+Uco :9:}"-% Boc :Qﬂ+90"—%:9n}*+%
Néu 2 thi 2 2

Bcs =180° - (Boc +Bac) =180° - [ o0° 4&4_ ch ‘

Xét ABOC g ¢4 -

Beg —oo0 . AtHABC oo 180°- Hes _Hcs

-

Dang 2. Chitrng minh doan thing bang nhau

B. Ty luian

Caul. (HSG 7 huyén Nhu Thanh, tinh Thanh Héa nam hoc 2021 - 2022)

Cho goc nhon X0y Goi 0! 1a tia phan giac cua goc Oy Lay cac diém A.B.1 13, luot thude cac tia
Ox.Oy. 0t (4, B.] yp46 O sa0 cho 04 =0B <Ol  Chimg minh: [4 =IB vy OI L AB.

Loi giai
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0°

+) Xét AAOI vy ABOI ¢4
04 =0B(gt)
B, =b,

OI canh chung
Vay MOl =ABOI (¢_g.¢)

(vi Of 1a tia phan gi4c ctia goc X&)

= IA =IB (hai canh twong ing)

) Ta co 04 =0B(g)

14 =IB (cmt)

Suy ra: O.1 cach déu hai diém 4 va B

Hay O/ 1a duong trung truc 4B hay Of L AB
Dang 3. Chirng minh 3 diém thing hang
Dang 4. Bat ding thirc tam giac

A. Tric nghiém

Cau 2. (HSG 7 huyén Thanh Ba 2021 - 2022)

ABC . Y =45 2B =38

Cho co . Bit dang thirc nao sau day ding
Al BC<AC < AR B. AC <AB <BC C. AC <BC < AB
Loi giai
Al BC<AC< AB B. AC <= AB < BC C. AC<BC < AR

Uy =45°: 2B =3&
Cho AABC co ' )

Suy ra

D

D

BC < AB < AC

BC = AR = AC
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B+E=180"- B =135°
= 28+ 286 =270°

= 3¢ 428 =270°

= 5& =270°

= & =54

= B=81°

Do dé <<l = Bo<AC < 4B

B. Tu luan

Cau 3. (HSG 7 huyén Nhu Thanh, tinh Thanh Héa nam hoc 2021 - 2022)
Cho géc nhon * Oy, Goi 0! 1a tia phén giac cua goc * Oy, Lay cac diém A.B.7T 134 lugt thude céc tia
Ox, Oy, Ot (A’B’] khac O) sao cho 04 =0OB<OI

a) Chung minh: 14 =1B vy Ol L AB
b) Al cattia 9 tai M, BI cittia OX tai N . Ching minh AB +MN <2AM

Loi giai
X
N
A t
I
1
2 1
0 B My
a)Xét AOI vy ABOI ¢
04 =OB(gt)
8 =b

> (vi Of 1a tia phan gic ciia goc X))

OI canh chung

Vay AOI =ABOI (¢ g.q)

= IA =IB (hai canh tuong ting)

+) Ta c6 04 =0B(gt)

14 =IB (cmt)

Suy ra: O.1 cach déu hai didm 4 va B

Hay O! 1a duong trung truc 4B hay Of L AB

b) AIAB ¢6: Al + Bl > AB (B4t ddng thirc tam giac)
AIMN ¢5. IM +IN > MN (Bjt ding thirc tam giac)
Cong ve cac bat dang thirc trén ta dugc:
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Af+IM+BI+iIN = AB+ MN
= AM + 8N > AB + MN (1)
Xét AMOM vy ABON ¢
OA=0B (gt
o chung
BAM =BBN (; B =BBI 4, AOI =ABOT
DO dé Ma‘w :&BG},‘\"— (g_c_g)
Suy ra: 4M =BN (Hai canh tuong tng) (2)
Két hop (1) va (2) suy ra: 24AM > AB+MN
Dang 5. Chitrng minh song song, vuéng goc
Dang 6. Hinh khdi trong thyec tién
Dang 7. Bai toan chirng minh tong hop
Cau4. (HSG 7 huyén Thanh Ba 2021 - 2022)
A. Tric nghiém
Cau 5.

AMBC . 4 =70": Ues =50°
0 co .

Goi 7 1a chan duong vudng goc ké tir B

Ch . Khang dinh nao sau day
ding.
A, HB< HC B. HB > HC C. HB =HC D. Bac =70
Loi giai
A, HB< HC B. HB > HC C. HB =HC D. Bac =70
B C

Ta céd ABHC vudng tai H
Vi Uep =50° = o =50° = HBC =90° - 50° =40°

= W > Hec = HB> HC

(Quan hé gitra goc va canh ddi dién trong tam giac)
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bap an B
B. Tu luan
Cau 6. (HSG 7 huyén Triéu Son, tinh Thanh H6a nam hoc 2021 - 2022)

Cho tam gidc 4BC vuong can tai 4, trén canh 4B ta v& tam giac ABD vudng can tai B nhu hinh v&.
C D

A ‘ B
1) Goi E 1a trung diém cua BD . Pudng thing qua € vudng goc voi 4E tai M cit 4B tai P .Chimg
minh: ABE =ACAF
2) Tir B ké duong thang vudng goc voi AE tai H .
a) Chimg minh: MA =MH
b) Ching minh tam gidc #BM vuodng can.
3) Goi NV 14 trung diém ciia CM | duong thing BM it dudng thing PN tai K . Tinh s6 do goc BKD
Loi giai
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C D
N
¥
K
A B
I

1) Chimg minh: AABE =ACAF

Ta co:

B4 + B =90°

Uep + Banr =908

= Bap=Hcp (cung phu véi @AM)
+ Xét AABE vy ACAP o

YpE =B4p(=90")

AB =AC(gt)

Bag =Hcp(emt)

Vay: AABE =ACAF (canh goc vudng — goc nhon ké)
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2)
a) Chimg minh: M4 =MH

| |
= AP =BE =—BD =— 4B
Vi MBE =ACAP (¢mt) 2 2 = AP =BP

Trén tia di cua PH 1ay diém ! sao cho PI =PH

Ta c6 APAI =APBH (c.g.¢) (Pl =PH 1Pl =BPH 4P =BP)

Nén A/ =HB (hai canh tuong tng)

va MP =FiBP (hai goc tuong ng)

Suy ra A///HB  (cung vuéng goc véi AH )

Ma 4AHB =90° nén Par =90° (quan hé gitra tinh song song va vudng goc)
Xét AHI vy AHAB ¢p

Al =HB

Urp =BaH =o0°

AH 13 cach chung

Do d6 AAHI =AHAB (¢ g.c)

= HI =HB (haj canh tuong ting)

Xét AMAP vy AMHP ¢4

PA =PH (Cmt)

Unmp =HMmP (apar =aPBH )

Do d6 AMAP =AMHFP (Canh huyén — géc nhon)

Suy ra MA =MH (hai canh twong mg)

b) Chitng minh tam gidc ABM vudng can.

co MA=MI (oM trén) (1)

Xét ABH va ACAM | cg:

Urs =Brra(=90")

AB =AC(gt)

Hr1B =Mrca (cung phu véi Eam )

Vay: AABH =ACAM (ch- gn)

= HB =MA (hai canh tuong tmg) @
o Oys D= HB =HM

= AHBM vygng can tai H.

3) Tinh s do goc BKD .

+ AHBM vuong can tai H = BME =45
Xét AABH vy ACAM ¢

e =UnHB =90°

AB =CA

HeM =H4B (a4BE =acap

Do d6 AABH =ACAM (Canh huyén — goc nhon)
= AH =CM (hai canh tuong ng)

Trang 13/34



DU AN TACH PE HSG TOAN 7

+Vi MA =MH.NM =NC = MA =NC
+Xeét AAMC 3 ACND | co,

AC =CD(gt)

MA =NC(cmt)

E4Mm =BcN (ciing phu véi Yewm )

Vay: AAMC =ACND (c-g-c)

= HMC =BND =90" (nai géc twong tmg)
= CP 1 DK
+ Mt khac : €FP LEA= DK| EA

= Bxp =HuE =45°
Vay BKD =45°
Cau 7. (HSG 7 huyén Ha Trung, tinh Thanh Héa nim hoc 2021 - 2022)
Cho tam giac 4B Ccantai 4 (goc A 13 goc tu). Trén canh B c lay diém D, trén tia ddi cua tia CB lay diém
E sao cho BD =CE  Trén tia ddi cua tia €4 14y diém I sao cho ¢ =CA
a) Chuing minh; A4BD =AICE vy AB+ AC<AD+ AE
b) T D va E ké cc dudng thing cing vudng goc véi BC cit 4B va Al theo thi twtai M va NV . Chung
minh BM =CN
¢) Ching minh rang : Chu vi tam giac 48 C' nho hon chu vi tam giac AMN
Loi giai

A
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a) Theo dau bai ta c6: A4BC can tai 4 suy ra: Hpc =Hes (hai gbc day)

va des =Een (d6i dinh)

LV upc =Ecw

Xét AABD vy AICE ¢p:

BD =CE (gt)

HBC =ECN (M tren)

Do @6 AABD =AICE (c-g-¢)

= AD =EI (hai canh tuong ung)

Xét AAEI ¢y AE+El > Al = AE+ AD > AC+Cl = AE+ AD > AC+ AB

b) Xét ABDM vay ACEI o5 BDM =BEN =90° . BD =CE (41, MBD =NCE = ABDM =ACEN (¢ g)
= BM =CN ( c@p canh tuong ung).

¢) Theo cdu b ta co AM =IN

Vi BM =CN = AB+ AC =AM + AN _

Lai c6 BD =CE (gt) = BC =DE

Goi giao diém cua MN va BC 13 O taco:

MO>0OD. NO>OE = MO+NO=>0D+0E = MN >DE = MN > BC

= AB+AC+ BC < AM + AN + MN hay chu vi tam giac 4BC nho hon chu vi tam giagc AMN |

Cau 8. (HSG 7 huyén Thanh Mién, tinh Hidi Dweng ndm hoc 2021 - 2022)

Cho AABC ¢y AB<AC M |3 trung diém cua BC. Qua M k¢ dudng thing vudng goc véi BC | duong
thang ndy cét tia phan giac clia goc Bac tai D. Vé DH va DK lan lugt vudng goc véi duong thang
AB va dudng thing 4C tai H va K
a) Ching minh BD =CD 3 BH =CK |
b) Chirng minh ba diém HM,K thang hang.

Loi gii
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a)
+ Xét ABMD vy ACMD 4.

BM =CM (M 13 trung diém cua BC)
BMD =EMD =90° (MD L BC)

MD 13 Canh chung

Do d6 ABMD =ACMD (¢ g c)

= BD =CD (hai canh tuong ting)

+ Xét AAHD vy AAKD ¢

HaD =RAD (4D 13 tia phan giac BAC)
drp =HKD =90° (HD L AB;DK 1 AC)

AD : Canh chung
Do d6 AMHD =AAKD (ch — gn)

= HD =KD (haj canh twong (mg)

+ Xét ABHD v3 ACKD ¢4,

BD =CD (chttng minh trén)

Bap =Bxp =o0° (HD L AB;DK L AC,

HD =KD (chtmg minh trén)

Do d6 ABHD =ACKD (ch- cgv)

= HB =CK (hai canh twong (mg)

b) K¢ BE/IAC 4t HK tai £ = H.K.E thang hang )

vi BE/AC = WiBE =kck (hai goc so le trong)

Vi A4HD =AKD (Chimg minh trén)

= AH =4K (hai canh tuong tng)

= AAHK can tai 4 (dinh nghia tam gidc can)

Mit khac BE//AC = BEH =HKH (hai goc ddng vi)
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= BEn =UkH =4HK
- BE =BH

Ma HB =CK (theo cau a)

= BE =CK

Néi E voi M ;ndi K voi M
+ Xét ABME vy ACMK ¢
BE =CK (cmt)

WBE =MCK (o)

BM =CM (M 13 trung diém cua BC)
Do d6 ABME =ACMK (¢ g ¢)

= BME =BMK (hai goc twong tmg)
Ma BME + Buc =180°

= Buk + Byme =180°

= BmE =180°

= E.M.K thang hang 5)

W@, O HMK

Cau 9. (HSG 7 huyén Nghia Hanh, tinh Quéang Ngai nam hoc 2021 - 2022)

suy ra thang hang.

A(AB=>AC ,
ABC vuong tai ( }. Tia phan giac goc B 4 AC oD ke DH

AE =AB .
ai H . Trén tia AC E sao cho . Puong thang vudng gbc voi
DH 4 K Chimg minh rang:

BA=BH
a) .

b) BBK =45
¢) Cho AB =4 €M tinh chu vi tam giac DEK

vudng goc voi
AE E

Cho tam giac

BC liy diém tai £ cht tia

Loi giai

Trang 17/34



DU AN TACH PE HSG TOAN 7

B I
L]
4
3
1 2
K
H
|1 [
A D C E
a). Xét AABD vuong tai A va AHBD yyéng tai H c6:
BD chung
B =B

(Do BD 14 tia phan gi4c ctia goc B)

Do do AABD =AHBD (canh huyén — goc nhon)

= BA=BH (hai canh tuong tmg)

b) Qua B ké duong thang vudng goc voi EK | cat EK tai 1
AE =BI(BA// IE) Ta co: AB =BH (cmit),; AE =AB(gt)
= BH =BI

Xét AHBK vuong tai H va AIBK vuéngtai I co:

BH =BI (cmt)

BK' chung
Do d6 AMABK =AIBK

B =l

4 (hai canh tuong tng)
ma %1 :%2 (cmt)
Laico BI//AE ( Vi cing vudng goc voi 1E)

ma ABLAE g o AB1BI

(canh huyén — canh goc vudng)

Bk =8, + B, =L 4pr =008
Do do: 2
o) Ty A4BD =AHBD

(cmt)
suy ra: AD =DH (hai canh tuong ung)
Tu AHBK =AIBK (cmt)
suy ra: HK =KI (hai canh tuong ng)
Do do: KD=DH + HK =AD +KI
Chu vi tam giac 1a :
Crewy =DE+EK + KD =DE+KE+ AD+ K] — AE+1IE
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=2.AR=2.4=8(cm)

Céu 10. (HSG 7 huyén My Pirc, Thanh ph6 Ha Ndi nim hoc 2020 - 2021)

C=-B8
Cho tam giac 4BC vuong tai 4, c6 2 K¢ AH LBC i H Tréntia CH 14y didm D sao cho
HD =HB T C ké dudng thing CE vudng goc véi duong thing 4D tai E
a) Tam giac 4BD 1a tam giac gi? Vi sao?

b) Chirng minh réng: AD =CD.DE =DH.HE// AC.

Loi giai
A
D
y [)
B I C
E

a) Ta c6 tam gidgc 4BC yuong tai 4= B+C =90
-]
==

Ma 2

Xét AAHB vy AAHD co:

HD =HB

Ure =HHD =90°

AH 13 canh chung
Do d6 A4BH =AADH (¢ g.c)

B= C =30";B =60"

= AB =AD (hai canh tvong ting)
= AABD cn tai 4
Co B =00"= ABD g3y
b) Ta c6 AABD u nén suy ra BAD =60°; AB =AD =BD
Mit khac 4D =BAC- BAD =90° - 60" =30°
Tam gisc ADC ¢ €4D =Hcp =30°
= ACD cantai D = AD=DC
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Xét ADH vy ACED ¢4

AD =DC

UpH =BDE

Vay ADH =ACED (canh huyén-goc nhon)
Suy ra DH =DE (hai canh tuong tng)

= Upc =180°- 2 -Bca =180° - 2 30° =120°
Ma HDC =HDE (44i dinh) = HDE =120°
Ma AHDE can tai D

= Brc =Bem =050° - 120°):2 =30°

= BHE =Bca =30° ma hai goc nay o vi tri so le trong = HE /i AC

Cau 11.

Cho tam giac 4BC vuong cantai 4, M 1a trung diém BC . Liy diém D bét ki thudc canh BM . Goi H va
I thir ty 12 hinh chiéu cta diém B va diém C xubng duong thing 4D .

a) Chimng minh rang BH =AI |

b) Tia IM ¢4 1a phan giac cua goc F71C khong? Vi sao?

Loi giai

A C
a) Chimg minh rang BH =AI |

Ta c6 AABC vuong can tai A nén AB =AC: A5C =90
Ma AABH vuéng tai H

Do do 4BH =BAI (ging phy BAH )

Xét AIC vy ABHA ¢b:

+ BrHA =€14 =90°

+ AB =AC (ching minh trén)

+ YBH =84l (ching minh trén)

Do do AAIC =ABHA (canh huyén — go6c nhon)

= BH =AI (hai canh tuong ting)
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b) Tia IM ¢6 1a phan gi4c cia goc /€ khong? Vi sao?

Ta c6 ABC yuong cantai 4 va M 1a trung diém BC suy ra AM 1a dudng trung tryc cia BC
Do d6 AM L BC = AMMD ysno tai M = PAM +HDM =90°

Ta co ABHD vuong tai H = ¥BD +BpH =90°

Ma BDH =HDM (44i dinh)

Suy ra FAM =BBH

Mit khac €I L AD vy BH L AD ngn BH/ICI = BCI =EIH (g0 |¢ trong)= FiM =BBH =E1H
Ta c6 ABC =HcB =BIc +¥ca =Bar + Bap =Bam

= AMAB can tai M (EBA=BAM y= MA=MB
Xét ABHM vy AAIM
Co: BH =HI

Hep =Him
MB =MA4
Do d6 ABHM =AAIM (c.g.c)

= HM =MI 3 BMH =pv4

ma - A+ Byvr =907 = B + Bur =90°

= AHMI yyong cin tai M = HIM =45°

ma Brrc =90 = Hiv =Mrc =45° = v 1a phan giac Hirc

Céu 12. (HSG 7 huyén Ung Hoa, Thanh pho Ha Ndi nim hoc 2021 - 2022)
(4B < AC) . ;
Cho A4BC nhon . V€ v€ phia ngoai AZDE cac tam giac déu la AABD AACE. G

CD va BE, K 1a giao diém cua AB 3 DC.

AADC =AABE

oi 1 1a
giao diém cua
a) Ching minh:

b) Chung minh: BB =60 .

CD AAMN

. M:\ N A \ R \ , . A
¢) Goi lan luot 1a trung diém va BE Chung minh déu.

d) Chirng minh 4 14 ia phan giac BIE .

Loi giai
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B — C
a) Chirng minh: AADC =AABE.
Ta co:
AABD ddu (GT) = AD =A4B
AACE ddu (GT) = AC =AE
Lai co:
Pac =Bap+Bac =60° + BacC (GT)
Bag =Bac +B4E =HBac+60° GT)
= Pac =B4E
+) Xét A4DC va 4BE ¢4,
AD =4B (0
AC=AE (o
Bac =B4E (cmt)
Do do: AADC =AABE (c.g.c)
b) Chtirng minh: BIB =60° .
+) Ta co: MAPC =A4BE () = ADC =HBE (hai gbc tuong timg)
+) Xét AADK 6.
¥ap =60° = Upc+UYxp =120°

(GT)
=177 =i Ty — ,

) Xét DBKT g, UpE + Brr =120 = BIK =60 hay BB =60 -

(c/m trén)

Trang 22/34



DU AN TACH PE HSG TOAN 7

AAMN

¢) Chung minh déu.

+) Ta ¢6: AADC =AABE

= DC =BE

(c/m

(hai canh tuong tng)

M N A <R i = lr
Ma 7 lan luot 1a trung diém CD 4 BE = DM =BN :

+) Xét AADM 5 ABN co:

Ypk =Han (cm?2)

DM =BN (theo c¢/m trén)

Do d6 AADM =AABN

= AM =AN

(c.g.c)

(hai canh tuwong ng)

= AAMN .
can.

AADM =AABN

+) Ta co: (theo c¢/m trén)

= Bav =Ban (hai géc twong tmg)

= B4+ MWap =Wrap+ Manv = Bap =Ban

= Bran =o0°

+) Ta co: AAMN can va MAN =60 = A4MN déu.

d) Ching minh 14 13 tia phan giac BIE i

Trén tia /P lay diém F a0 cho IF =18

Ta co: BIF =60 (theo ¢/m 2: BIB =60° )

= ABIF 43 = FBI=60"

) Co: PB4 =FBI =60° = BBF + PB4 =FBA+ UBI = BBF =UBI
+) Xét ABFD 5 ABIA .

BA =BD (GT)

Bar =lB1

(c/m trén)

vay ABFD =ABIA (., o)
_ _ Cl _ o ° __1Aan? .

= g =PBrB =180° - BrFr =180° - 60° =120 (ABIF g3

i BID =60 (DBIF g3 = BrE =180° - Bip =180° - 60° =120
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9 Bra =His- Bip =120°- 60° =60°
Ure =biE- B4 =120° - 60° =60°
= P4 =UE =60°

= 14 la tia phan giac cua BIE

Céu 13. (HSG 7 huyén Thanh Tri, Thanh phé Ha Ngi nim hoc 2021 - 2022)

Cho tam giac 4B ¢ vuong tai A (4B<4C) , 801 O 1a trung diém cuia doan thang B C . Treén tia ddi cua tia

04 14y diém K sao cho 94 =0K
2) Chimg minh AMBC =ACKA

b) V& AH vudng goc voi BC tai H . Trén tia HC 13y didm D sao cho HD =HA  Qua diém D v& duong
thang vuong goc voi BC cit 4C tai E. Goi F 1a hinh chiéu cua diém E trén 4H . Ching minh

AF =HB
M BE BHm
¢) Goi 1a trung diém cta doan thang . Tinh s do
Loi giai
B
K
H
F
D
A E C

a) Xét AOAB 3 AOCK 4

OB =0C (013 trung diém BC)

Hop =Bok

04 =0K (GT)

Do d6 AOAB =AOKC (¢ g c)

suy ra 4B =CK vz 480 =KC0 ¢y Hek =Koc +Bca =Rca =90
Xét MBC vy ACKA o5 AC chung, BAC =KC4 =90° 3 AB =CK (cmy)
Suy ra A4BC =ACKA (¢c.gc).
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b) Ta co EF//HD cung vudng goc véi AH nén HeF =Hch =Ban (cip goc ddng vi).
Xét AHEF va AEHD 6
PHE =HED (so le trong)
HE 13 canh chung
HEF =BnD (so le trong)
Xét AABH vy AEAF ¢4 Urp =Bra =90° , AH =EF (cmt) va B4m =HEF (cmt)
suy ra ABH =AEAF (g.c.g) suy ra BH =AF (hai canh twong tmg)
AM =DM :_I}—BE

¢) Vi céac tam giac ABE va BDE vuong tai 4 va D nén 2
Xét AAHM vy ADHM ¢¢
HM 13 canh chung
AM =DM (cmt)
AH =DH (gt)
Qrne =Brv =L Qb =45
Suy ra AAHM =ADHM (¢.c.c) nén 2

EHM =45
Viy

Cau 14. (HSG 7 huyén Cao Lgc, tinh Lang Son 2021 - 2022)

. ABC .4 . . e (E€A4C) 7 . EK .
Cho tam giac can tai . Ké duong cao . Qua  ké doan thang vudng goc voi
BC . I g
tai  saocho latrung diém cua

BK KC
a) Chirng minh vuong goc voi

. Exe=PFac
b) Chirng minh :

CF(Fe4B) =

. BE _H BK , .. © QK =HE

¢) Ké duong cao cat tai . Trén lay diéem  sao cho . Chirmg minh ba
9 Aa Ha Q ”

diem thang hang.

Loi giai
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F
1
B 2
ACEK  IC 4 / )
a) Tacod co la duong cao dong thoi la duong trung tuyén

Twong tw ABEK ¢4 BI 13 duong cao dong thoi la duong trung tuyén = ABEK can tai
ma B +E, =90 (at) = K, +K, =90 hay CK L BK

b) Cé B‘ +,ﬂj] =90’ (ABIE vuong tai I (gt)
B, +E‘2 =90 (at)

= J@'1 :El

ma El :E{l (theo cmt)

- K =8B hay EKE =EBC
¢) Goi HQ 4 BC tai M
ABEK cantai B (y

= BE =BK:H, =B,

= BH +HE =BQ + 0K
ma HE =OK (o

= BH =BQ

= ABOH .5 tai B

= BM 13 phén giac, duong cao cua ABOH

.C:"P(]:@l

B = E'_? :E’?:
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= BM LHQ . HO L BC )

Lai c6 H 1a truc tim AABC = AH 1 BC @)

(1) (2) = Aa Ha Q )
tr va thang hang.

Cau 15. (HSG 7 TP Viing Tau 2021 - 2022)

Cho tam giac 4B C vuong tai A(AB>AC), AH duong cao. D 1a diém nam trén nira mit phang bo
BC khong chira 4 va tam giac PBC can tai D. Puong thiang vudng goc tai trung diém ctia doan thang
AB cit BC i E |
a) Chimg minh DE song song véi AH
b) Truong hop BDC =80° , 1y diém / nam trong tam giac PBC sao cho fBc =10° , fce =30° . Tinh
Bip.

Loi giai

C
a) Goi O latrung diém 4B ; GE L AB t4; G = GE |3 trung tryc ctia 4B
Suyra AE =BE = AABE cap tai E = Bag =Bps

M BB+ Bac =BBa+Bca =o0° ()

Tu ® va (2)suy ra AEAC can tai E

= AE =CE ;my AE =BE nén CE =BE hay E 1 trung diém BC

Tam giac PBC can tai D, c6 DE 1a duong trung tuyén nén DE ciing 1a dudng cao = PDE L BC my
AH 1 BC

Suy ra DE//AH

b)Phan giac goc DBI cit C1 tai K
ADBC can tai D o6 PBC =BCB =50°
Ber =bBc - IBe =50°"- 10° =40°
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= ksr =Rsp =L Bar =20°

e =Rcp =30° suy ra AKBC can taj K
= KB =KC my DB =DC pgp E.K.D thang hang vi cting thudc dudng trung truc cta BC

Kpe =KDC :% Bpc == 80° =40°

|
Ma 2 2

ABIC o 1B =RcB +FBC =10° +30° =40°
Xét ABKD va ABKC co E’BD :%BC; BK Chung; EK}I :EKPD
= ABKD =ABKI = BD =BI nap tam gigc DBI can tai B

BIB :ISD - 40 —70°

i

Cau 16. (HSG 7 huyén Thanh Thuy, tinh Pha Tho 2021 - 2022)

Cho tam giac 4BC cantai 4, BH vuong goc 4AC tai H . Trén canh BC 14y diém M bat ki (khac B va

C). Goi P-£-F 1a chan duong vudng goc hatt M dén AB | AC | BH

a) Chimg minh ADBM =AFME

b) Chimg minh khi M chay trén canh BC thi tdng MD + ME ¢4 gia tri khong doi.

¢) Trén tia d6i cua tia €4 13y didm K sao cho €K =EH Ching minh BC di qua trung diém cua DK |
Loi giai

A

= 4
w
gc
=
=
@)
= =

a) Chung minh ADBM =AFME

Ta oo BMD+HBC =90°; MrBF + Hep =90° 1. Upc =Uca o BMD =MiBF
Xét hai tam gidc vuong ADBM vy AFMB | co:

BM 13 canh huyén chung
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Bup =MBF (chtrng minh trén)
Vay ADBM =AFMB (canh huyén — goc nhon)

b) Chimg minh khi M chay trén canh BC thi téng MD + ME ¢ gi4 tri khong ddi.

Theo cau

ta c6: ADBM =AFMB = MD =BF (2 canh twong (mng) )
Xét hai tam gidc vuong AMFH vy AHEM | ¢6:

MH 13 canh huyén chung

Priv =Bva (so le trong vi FH /] EM)

Vay AMFH = AHEM (canh huyén — goc nhon)

= ME =FH (hai canh tuong (ng) @)

Toe D va @ oy ra: MD+ME =BF + Frr =BH
Ma BH khéong d6i = MD + ME khong dbi (dpem).

¢) Trén tia dbi cua tia C4 ldy diém K sao cho CK =EH Chung minh B C gi qua trung diém cua DK .

ve DP LBC; P KQ 1 BC tai Q. Goi I 1a giao diém cua DK va BC,
Taco BD =FM (vi ADBM =AFMBY). FM =EH (vi AMFH = AHEM vy EH =CK (gt)

= BD=FM =EH =CK

Xét hai tam gidc vuong BDP va CKQ ¢

BD =CK (ching minh trén)

Bap :ECQ (vi cung bang QCB)

Vay ABDP = ACKQ (¢anh huyén — géc nhon)

= DP=K0Q (haj canh tung tmg)

Lai co: PP LBC 3 KO LBC = DP//QK = Bpr =Bk
Xét ADPI vy AKQL 4.

BIP =BIK (44; dinh)

DP =KQ (chirng minh trén)

BDI :5"‘3 (chirng minh trén)
Vay ADPI =AKOI (o o)
= ID =IK

vay BC di qua trung diém 7 cua DK .
Cau 17. (HSG 7 huyén Tan Ki 2021 - 2022)

Cho tam giac 4BC vuong can tai 4. M 1a trung diém ctia BC .1 1a mot diém nim gitra € va M . Ty B

va Cv& BD va CE 1in luot vudng goc voi 41 . (Dva E thuoe Al).

Chtrng minh rang:
a) BD =AE
b) ABAC =ABAC
c) DM tia phan giac BpE
Loi giai
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2) Taco ABD =EAD (uoo o Bap)
Xét AABD vy ACAE ¢4

AB =AC (gt)

Upp =B4D (cmt)

#p4 =HEC (=907
AABD =ACAE (ch-gn)

suy ra
= BD =4E (2 canh trong tmg)
b) Theo gia thiét

BD L AE tgi D
CE L AE 14 E

= BDIVEC (theo Te)

Ta c6: MAD =BBM (cung phy HIM )

ma BBC =ICE (so le trong do BD’J’!EC)

= 84D =FcE 1,y W4D =MICE

Xét AAMD vy ACME .

AD =CE (vi AABD :&CAE(ya))

WAD =MICE (¢

AM =CM (do M 1a trung diém cta A4BC yuong can)

Do dg MMD =ACME(c- g - c)

c) xét A4ABC vuodng can tai 4 c6 AM [ dudng trung tuyén
BC

AM =MC =——
= AM 1 BC 2

Ta cb: MD =ME (vi AAMD =ACME (Cmi]l) = ADME .an tai M (¥)

Trang 30/34



DU AN TACH PE HSG TOAN 7

Ma AMD =BME (vi MMD =ACME (cmt)y Ursp + Bae =90°

= Byo+Bve =90 (%)

Tu (*) va (**) = ADME \ygng can tai M
WD =MpE =45°

Hpar + M E =90°

= WoE =MpB =45°

Vay PM tia phan giac BpE

Cau 18. (HSG 7 huyén Thanh Ba 2021 - 2022)

|
Cho tam giac 4BC vuong tai 4 ,% 2 5 , K¢ AH vudng goc véi BC tai H . Trén tia C 14y diém D sao
cho HD =HB  Tir Cké duong thing CE vudng goc v6i dudng thing 4D .
a) Chtng minh rang : A4BD 13 tam giac déu.
b) Chimg minh I‘.’;Vll’lg AD =CD.DE =DH HE /!l AC
ye U #H.1 #E)

d) Goi K 1a giao diém cua AH va CE 13y diém I bét ky thudc doan . Chtng minh
. IA+IK+IC> 34C
rang 2
Loi giai
A
%
B m C
\l
o
E

a) Chirng minh rang: A4BD 13 tam giac déu.
Ta 6 AMBC yuong tai 4, = B+€ =90°

E=1B _ 5B —or = B —30 B —o0"
ma 27 = 2€+€ =90 = &€ =30 :8 =00
Xét AAHB vy AAHD co:

AH 13 canh chung

BH =HD (gia thiét)

BrA =HHD =90" (AH L BC y; H)
Viy AAHB =AAHD(c.g.c)= AB =AD
Nén A4BD can tai A

Ma B =60° = AABD g3,

AD =CD:DE =DH ;HE /| AC

(hai canh tuwong rng)

a) Chtrng minh rang
Ta c6: A4BD 13 tam giac déu (cmt)
= BAD =60°, 4B =AD =BD = B4p =B4c - B4D =90° - 60° =30°
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AADC o E4D =HCB =30° pgp can tai D,= AD =CD
Vi Upc =180° - 2 Uce =180° - 2 30° =120°

a
HpE =180° - 60° =120° = HpE =4pc =120°

Xét AAHD vy ACED ¢4,

AD =CD

Urp =BEC =90°

HDA=EDC (45; ginn)

Suy ra A4HD =ACED (canh huyén- goc nhon )= DH =DE (haj canh tuong ung)
= AHDE can tai D

-\.'l_ -\.'l_ .-} ]
= Bue —Bep 180 '}H’DE:ISU ,,I“D 1

= B4p =HED =30°
Ma E4D =HED & vi tri so le trong = HE//AC

d) Goi K 13 giao diém ciia AH va CE_ 1y diém I bt ky thuoc dogn HE U #H-I #E)

3AC
IA+IK +fC}T

réng = .
Xét AEC vy AAEK ¢

. Chung minh

Uee =UEk =90 (CE LAD)
AE 13 canh chung
War =Bac =30° (E‘AD =Hap =30°)

AAEC =AAEK (g.c.g) = AC =AK

Suy ra (hai canh tuong ng)

= AACK ;ap tai 4

Ta c6 EAK =HAD+E84D =30°+30° =60° pan ACK 13 tam gidc déu
= AC =CK =AK = 34AC =AC+CK + AK (4)

Ap dung BDT tam giac vao cic tam giac AIC, CIK, K14 4

IA+IC > AC;IC +IK > CK;IA+ IK > AK
2(IA+IC+IK)> AC+ CK + AK (5)

3AC
@ ()~ 2IA+ IC+IK)>3AC= JA+IC+IK > —
va 2

Tu

Cau 19. (HSG 7 huyén Thanh Thuy, tinh Pha Tho 2021 - 2022)

Cho tam gidc 4BC cantai 4, BH vuong goc 4C tai H . Trén canh BC 14y didm M bat ki (khac B va

C). Goi P-E-F 1a chan duong vudng goc hatir M dén AB | AC | BH .

a) Ching minh ADBM =AFME

b) Chimg minh khi M chay trén canh BC thi tdng MD + ME ¢ gia tri khong déi.

¢) Trén tia ddi cua tia C4 liy diém K sao cho CK =EH Chimg minh BC di qua trung diém cua DK
Loi giai
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0
-
Zc
=
o5
@)
= =

a) Ching minh ADBM =AFME

Ta ¢6 By + Upe =90°; Misr + Hep =90° Mz 4BC =HcB ey BUD =MiBF
Xét hai tam gidc vuong ADBM vy AFMB | co:

BM 13 canh huyén chung

Bup =MBF (chung minh trén)

Vay ADBM =AFMB (canh huyén — goc nhon)

b) Chimg minh khi M chay trén canh BC' thi tdng MD + ME ¢ gi4 tri khong dbi.

Theo cau a ta c6: ADBEM =AFMEB = MD =BF (2 canh tuong ting) M

Xét hai tam gidc vuong AMFH vy AHEM | ¢6:

MH 13 canh huyén chung

Prive =Bvr (so le trong vi £ "'!""f EM

Viay AMFH = AHEM (canh huyén — goc nhon)

= ME =FH (hai canh tuong tng) )

Toe D va @ oy ra: MD+ME =BF + FHf =BH

Ma BH khong d6i = MD + ME' khong d6i (dpem).

¢) Trén tia ddi cua tia C4 14y diém K sao cho €K =EH  Chung minh BC di qua trung diém cua DK Ve
DP L BCyy;i P, KO LBC i O Goi I 13 giao diém cua DK va BC

Taco BD =FM (vi ADBM =AFMB), FM =EH (vi AMFH = AHEM vy EH =CK (gy)

= BD=FM =EH =CK

Xét hai tam gidc vudng BDP va CKQ ¢4

BD =CK (ching minh trén)

Bap =Kco (vi cing bang QCB)

Vay ABDP = ACKQ (canh huyén — goc nhon)

= DP =KQ (hai canh twong ting)

Lai c6: DP L BC y3 KO LBC = DP//QK = Bpr =Bk

Xét ADPI vy AKOL 4.
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Bip =9Ik (d6i dinh)
DP =KQ (chung minh trén)

BpI :EJK[ (chtng minh trén)
ADPI=AKOI (4 o o)

= ID =IK (hai canh twong tng)

vay BC di qua trung diém ! cia DK .

Vay
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