DU AN TACH PE HSG TOAN 7

Ngudilam: Nguyén Thé Vinh
Zalo: VinhCute - so0 dt zalo: 0968323577
Email: iteachership@gmail.com

CP13: TINH SO PO GOC

A. Tric nghiém

Cau 1. (HSG 7 HUYEN THANH SON 2022-2023) Cho AABC ¢4 B =28 pi& H=63" sido B

la
A. 39 B. 7% c. 117 D. 36°
Loi gidi
A
B C
& 21803— A _180°- 63 _3g°
Chon dap an A

B. Ty luian

Céu 1. (HSG 7 PHONG GD VA PAO TAO NGHI XUAN 2022-2023) Cho tam giac 4BC ¢6
BAC =60" Tia phan giac ciia goc B cat AC ¢ D . Tia phan giac cua goc Ccat 4B ¢ E; BDva
CE cit nhau tai M . Tinh Emp o
Loi Giai

Xét AABC ¢

Y+ Hpc + U =180° = Upc+ Hes =120°

= B +E =120":2 =60’

Kot ABMC oo B +€, + BMD =180" = Bup =180° - 60° =120°
= BMD =BMD =120° (h4i goc déi dinh)

Vay EDM =120°

Céu 2. (HSG 7 PHONG GD VA PAO TAO NGHI XUAN 2022-2023) Trong hinh bén, tinh
%+%+@+%+%?
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E D

Goi giao diém cua BE va AC, AD 13, lugt 1a M, N.

Ta cé AMN 13 gbc ngoai cua tam giac MCE = Hun =€ +

HNM 1y gbc ngoai clia tam giac BND = Hvm =B +P

ot AMN g H+Hnwv +Hvar =180° = B+ B+ E+ B +E =180°

Vay heB el e o E =180°
Céu 4. (HSG 7 HUYEN KINH MON DE CHINH THUC 2022-2023) Cho tam gidc 48C cén tai
Ao A =100"-Léiy diém M thudc mién trong cta tam giac 4BC sao cho MCB =20", MBC =10".

Tinh sé do 4MB
Loi gidi

M
B C

Co: A =100" = B =& =40" Trap iy C4 liy diém £ sao cho CE =CB
o MCB =20°, MBC =10°. = Wi =RrcE =207,
Xét AMCB vy AMCE ¢4
WicB =MCE (cm trén)
CE =CB (c4ch lay E )

MC chung
Do d6 AMCB =AMCE (¢ ¢ o) = MEC =MBC =10°
L Bpe 180 - Bce 0

= BEm =BEC- WEC =70° - 100 =60°
Ma MB =ME (do AMCB =AMCE")

Nen AMBE gy = MB =B D
co ABC =40°:8BC =10° = Qs =30°
Upr =BBE - Upc =70° - 40° =30°
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— By =lge @
T O va O gy ra MBM =MBE (¢ g o)
= Uymp =UEB =70°

CP13: KHOI THUC TE

B. Ty luian

Céu 1. (HSG 7 HUYEN QUE VO 2022-2023) Hai ngon nén hinh try c¢6 chiéu cao va dudng kinh
khac nhau duoc dat thang dimg trén mat ban. Ngon nén thir nhat chay hét trong © gid, ngon nén
thir hai chay hét trong 8 gid. Hai ngon nén dugc thip sang cing lic, sau 3 gid chung c6 cing
chiéu cao.

a) Tim ti 1€ chiu cao luc dau cia hai ngon nén.

b) Biét tong chiéu cao luc dau cta hai ngon nén la 63CM Tinh chidu cao lac diu ciia mdi ngon
nén.
Loi giai
a) Goi chiéu cao ban dau ngon nén thir nhat [a X ¢m
Chiéu cao ban dau ngon nén thir hai la ¥ ¢m
Piéu kign: ¥ > %7 >0
Gia sir toc do tiéu hao cua hai cay nén khi chay 1a khong doi.
X

MGdi gid cay nén thir nhat giam 6 C¢m

Y X
N r r Ir - 3 s =
= Sau 3 gio chidu cao cdy nén thir nhat con: 6 2 cm
Y
M&i gid cay nén thir hai giam 8 C¢m
.y 5y
. ) y-3=—=—
= Sau 3 gid chidu cao cdy nén thir hai con: 8§ 8 cm,

Visau 3 gio chay, hai cay nén c6 cting chidu cao nén ta co:
x 5y x5

28 ¥ I

x 5
Vay ti ¢ chiéu cao ban dau cua hai ngon nénla ¥ 4.
b) Vi tong chidu cao lic dAu cta hai ngon nén 1a 03 CMpan X+ =63

X 35

11

X
=2 X_Y
Theo cdu dtaco: Y 4 5 4
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X _y _x+y 03

Ap dung tinh chat day ti s6 bang nhautacé: 3 4 5+4 9
Suy ra:

x =5.7 =35 (nhan)

:L: :4? :28 (nhﬁn)

Vay chiéu cao ban dau cua ciy nén thir nhat 1a
28cm

Céu 2. (HSG 7 THANH PHO CHI LINH 2022-2023) Mot truong THCS 1am bé tap boi cho hoc
10m

35 €M | chiéu cao ban dau cdy nén thi hai la

sinh c6 dang hinh hop chir nhat véi chiéu dai 15m , chidu rong , chiéu sau 12m . Nguoi ta
lat gach men cic mit xung quanh va day ciia bé (Coi mach ghép giita cac vién gach men khong
dang ké).
a) Tinh dién tich gach men cin dung dé lat bé boi d6?
b) Can phai bom bao nhiéu mét khdi nude vao bé dé muc nuée trong bé thdp hon mép trén cua
bé 13 20em (Ban dau bé khong c6 nudc)?

Loi giai

1,2m

15m

10m
2.05+10).1,2 =60(m?)
a) Dién tich xung quanh bé la:

~15.10 =150(m?)
Dién tich day be la:

150460 =210(m?)
Di¢n tich gach men dung dé¢ 14t la:

b) Péi 20em=0.2m

<A , ’ XA \ I._E—U._Ezl(m)
Chiéu cao cua myc nudc trong bé can bom la:

» ‘ 1510, =150(m?)
Thé tich nudc can bom vao bé 1a:
CP13: CAU TOAN TONG QUAT

A. Tric nghiém
Cau 1. (HSG 7 HUYEN THANH SON 2022-2023) Cho hinh v&, biét ABC ¢¢ hai duong trung
tuyén BN CP yuong goc véi nhau tai G . Tia 4G it BC tail . BC =5cm Py dai G4 1a:
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c
1
B N
G
P
4
A. 10cm B. 2.5cm C. Scm D. 3cm
Loi giai

‘ 9 1c=18=16 =2%
Theo dé ta c6 tam gidc BCG vuodng tai O va I 1a trung diém BC | nén 2

Ma Al la trung tuyén nén G4 =2.1G =BC =5cm
Chon C

Cau 2. (HSG 7 HUYEN THANH SON 2022-2023) Cho A4BC can tai 4, trén canh BC 1an luot 1y
hai diém M va N sao cho BM =MN =NC  Goi H 1a trung diém cua BC . Biét 4B =5cm |
BC =6em | 5 dai AM 1a:

AL \/ﬁcm B. 4cm C. \/Ecm D. \/ﬁcm
Loi giai
A
B M H N c
- - . F BC 2
AH =+JAB°-BH" = |AB —‘T =4
Tam gidc ABH vuong tai H, nén v S
BC BC BH BC
BH =— BM =— MH="—""=""="~=|
Mat khac 2 va 3 nén 3 o6 0
Tam gidc AMH vuong tai H | nén AM :\!AH “+MH =16-1=\15

Chon C

Cau 3. (HSG 7 HUYEN THANH SON 2022-2023) Cho A4BC vupng tai 4, A8 =0cm, AC =8cm.
Goi G 1a trong tdm cua tam gidc. D) dai AG 13
1 10
—Cm —Cm
A 3 B. Scm c. 3 D. 3cm

Loi giai

Trang 5/25



DU AN TACH PE HSG TOAN 7

G

B t M t C

BC

Goi M 1a trung diém cua %> nén 4AM 13 trung tuyén

Ma tam gidc 4BC vuong tai 4

BC
AJ'W _
Suy ra 2
Theo Pitago: BC =AB* + AC* =36 +064 =100
Suy ra BC =10
Mit khac G 1a trong tAm cua tam giac 4B8C | nén tir d6 ta co:
2 >
AG =— AM ::_E _10
3 3 2 3

B. Ty luan

Cau 1. (HSG 7 HUYEN TUONG DUONG 2022 -2023)

Cho AA4BC phon, 4D vuodng goc véi BC tai D . Xac dinh 1.J sa0 cho 4B 1a trung truc cia DI ;
AC 1a trung tryc cua D/ ; IJ cit AB | AC lan lugt & Lva K . Ching minh rang:
a) AT can.
b) DA 1a tia phan giac ctia goc LDK |
c) BKJ_AC; CL 1L AB
d) Néu D 1a mot diém tuy y trén canh BC . Chirng minh rang goc 147 ¢6 s6 do khong doi va
tim vi tri diém D trén canh BC d& ' ¢6 do dai nho nhét.

Loi gidi

A
4
) 3
5 7
K
L
1
I
1|2
B D c
AD =AJ

a) Do 4B 1a trung truc ciia DI ; AC 1a trung tryc cua D/ nén Al =AD
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Dodo 4 =47 Suy ra ALV can tai 4.
b) Xét AALI vy AALD co:
Al =AD | LI =LD(do AB 1a trung truc cua DI'), canh AL chung

AALT =AALD (L'.E'.E') => H :E)| (hai g(’)c tuong l'rng) (1)

Do d6
Xét AKT vy AAKD ¢o:
AJ =AD | KJ =KD (do AC 1a trung truc cia D7), canh 4K chung

AAKT =AAKD (cec)= B, =B . | )
2 "2 (hai gbc tuong Ung)

Ma AL cantai 4~ h =2, ()

o (1)’ (2)’ Q) = b =b,

Vay DA 1a tia phan giac ctia goc LDK

¢) Ta c6 KC1a duong trung truc ciia APKJ can tai K do d6 KC 1a phan giac ngoai tai dinh K
cia ADKL |

DA 13 tia phan giac EDK cua ADKL , DA LDC (o @6 DC 13 phan gidc ngoai tai dinh D cua
ADKL

Suy ra LC 13 phan giac trong tai dinh L ctia ADKL

Ma AB ciing 1 phan gic ngoai tai dinh L ctia ADKL |

= CL 1L AB tai L.

Tuong tu: Ta c6 LB 1a duong trung truc ctia ADL! can tai L do d6 LB 1a phan gic ngoai tai
dinh L ctua ADLI

DA 13 tia phan giac EDK cia ADKL , DA L DC 4o @6 DB 1a phan giac ngoai tai dinh D cua
ADKL

Suy ra KB 13 phan giac trong tai dinh K cta ADKL

Ma AC ciing 1a phan gidc ngoai tai dinh K cua ADKL

= BK 1 AC 3 K .

Vay BK LAC, CLLAB

d) Tacod Ql :’ﬂlz (vi AALI =AALD chung minh trén)

Ching minh tuong tu Qs :914 i ANAKT =AAKD )

fas :gl + ;_ri: + ,Eil + ;4__ :E(ﬁ: + Q) =2B4c
Taco .
Vay goc 147 ¢4 s6 do khong doi.
AALT can tai 4 ¢6 4 6 sb do khong ddi nén canh day IJ nho nhat néu canh bén 41 nhé
nhat.
Taco Al =AD = AH (AH 13 duong vudng goc ké tir 4 dén BC)
Déu bing xay ra tic 1a 4D =AH khi D =H .
Vay khi D 1a chan duong vudng goc ha tir 4 xudéng BC thi &/ nho nhat.

Céu 2. (HSG 7 TP SAM SON 2022 - 2023) Cho tam giac 4BC can (48 = 4C) géc 4 tu. Trén canh

BClay diém D, trén tia d6i CB 13y diém £ sao cho BD =CE'; trén tia d6i ctia C4 13y diém ! sao
cho €1 =CA  Chimng minh:
a) AD=IE
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b) AB + AC <AD+ AE

¢) Tir D va E ké cac dudng thing sao cho ciing vuong goc véi BC cat A8:47

theo thur tu tai
M:N Chimg minh chu vi tam giac 4BC nho hon chu vi tam gidc AMN |

Loi giai

a) Chimg minh DABD =DICE (¢ g )

Taco DABD=DICEP AD= EI (haj canh tuong tmg).

Ta ch: AB +AC = AI

Vi DABD =DICEP AB=1IC

Ap dung bit dang thiic trong tam giac AEI ta co: AE + EI > Al 'my AD = EI (ching minh
phgn a) hay AE +AD> AB + AC

C) Chl'rng mlnh DSD.‘W = DCE."\"- (g- C. g) Suy ra B.‘W = C‘.""r'- p AB + AC‘ = A.‘W + A.""r'- (1)
co BD=CE (g)P BC=DE

Goi O 1a giao diém cua MN va BC

OM =>0D
b MO+ON=0D+0OEP MN=DEP MN =>BC (

2)

ON = 0E

) v )

Tu ta c6: Chu vi P4BC nhé hon chu vi DAMN

Cau 3. (HSG 7 HUYEN THANH TRI 2022-2023) Cho tam giac 4BC ¢6 B<90"B=26 o an
vudng goc voi BC (He BC). Trén tia d6i tia B4 lay diém £ sao cho BE =BH |
a) Chimg minh BEH =HCB
b) Lay / 1a trung diém doan C. Trén tia d6i tia Z4 1ay diém D sao cho /4 =ID
Chimg minh AACD =ADHA v tia dbi tia HA 13 phan gidc cia EHD |
¢) Chung minh tia £ di qua trung diém M cua doan thang 4C-

d) Chu vi tam giac 4BH 16n hon d6 dai doan thang 4C-
Loi giai
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a) Xét ABEH co:

BE =EH(gt)

= ABEH can tai B (dinh nghia)

= BEH =BHE ((inh chit)

+ Lai ¢ 4BC 1y goc ngodi tai B cia ABEH

= Qpc =BEH + BHE (tinh chat goc ngoai tam giac)

= Upc =2HEH

M ABC =28 (gr)

- BEH =€

b) Ching minh dugc
Pac =bom

= 14AC =HD

AAIC =ADIH(cge)

er =Brr

+ Chirng minh dugc AACD =ADHA(cge)

+ Ta co. ACT =BHI(cmt)

M Acr =k =BHE(cmt)

= BHE =Brp

., Bra=Hrc =90°(4H L BC)
Laico

= BHE + BHA =BHD +UHC
= Qpe =Uup (1)
+ Ké Hx 13 tia ddi cua tia HA

Ta c. EHx+ BHA=180°(kb)  (2)
Yagp+ YaD =180°(k0)  (3)

(102)3)= Erx =Brx
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Suy ra 12X 13 tia phan gi4c cla Brp

Vay tia ddi tia 774 1a tia phan gic cta Brp .
¢) Gia st tia EH cit AC taj diém M

+ Ta c6: BHE =MHC (dbi dinh)

BHE =F =UcB(cmr)

= Wrc =Hca

= AMHC cantai M (dhnb)

= MH =MC (dinh nghia)

+ Ta c6 Tam giac 4HC vuong tai H , nén:
Uep + Bac =90°

Wrre + Wrra =90°

Ma e =M

= rarr =Wrri4

= AMAH cantai M (dhnb)

= MH =MA (dinh nghia)

My MH =MC (cmt)

= M4 =MC

Ma M nim giita 4 va C

= M la trung diém cua doan thang AC

Vay tia EH di qua trung diém M cua doan thang 4C
d) Chu vi tam gidc AHB 1a:

AB+ AH +BH = 4B+ AH + BE (do BH :BE)

=AE+ AH (do BEAE)

+ Lay £ thugc doan 7C sao cho # 1a trung diém BE"-

+ Xét tam giac ABF | c6 AH vira la dudng cao, vira 1a trung tuyén nén tam giac 4BF can tai
A

= Hpr =HFn

Ma Hrp =Fac+Hcs (tinh chét gbc ngoai tam giéc)
= Upc =Puac+Ycs
= 2Ucp=Pac+Hcs
= Hep =Fac
= AFAC cantai I
= FA =FC
Ma FA =AB (AABF can tai A)
= AB =FC
Ma HF =BH =BE
= AB+BE =FC+ HF
= AF =HC
Chu vi tam giac AHE =AH + HC
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Xét AAHC ¢

AH + HC > AC (Bt dang thic tam giac)

Vay chu vi tam gidc AHB 16n hon d6 dai doan thang 4C.
Cau 4. (HSG 7 PHONG GD VA DAO TAO NINH GIANG 2022-2023) Cho goc vuong ¥O¥ | trén

tia O 14y diém 4, trén tia 9V 14y diém B sao cho 04> 0B Qua 4 ké dudng thing vudng
gbéc voi Ox , qua B ké duong thang vudng goc voi O Hai duong thang nay cét nhau ¢ €.
a) Chimg minh 4C ™ BC |

b) K¢ phan giic cla BAC o4 BC tai D, ké phan giic cla BBC o4 04 tai £. Chirng minh

AD /| BE
Loi giai
y
B D C
1
o E A X
AC L -
= AC//OB
. A A . , | OB L Ox
a) Ta &p dung quan hé vudng goc song song co "
[AC//OB
= AC L BC
, |OF LBC
Co !

B Bao =L Bao =45° 0
b) C6 4D 14 phan giac cia ©4C nén 2

B Bs0 =L Bpo =45°
BE 13 phan giac cia ©BC nén 2
Ma AOBE. ¢ B =90° = BsE+BEO =90° = HEO =457 (@)
Tir (1), () = Bro =Buo
Hai gbc nay 6 vi tri dong vi nén
Céu 5. (HSG 7 HUYEN KINH MON PE CHIiNH THU'C 2022-2023) Cho tam giac 4BC, M 13
trung diém cua BC . Trén tia dbi cuia tia M4 lay diém £ sao cho ME =MA |
a) Ching minh rang: AC =EB vy AC//BE
b) Goi / 1a mot diém trén 4C | K 1a mot diém trén £B sao cho 4/ =EK. Ching minh ba diém
I.M,K

AD//BE.

thang hang
Loi gidi
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a) Ching minh ring: AC =EB vy AC//BE
Xét AMAC vy AMEB ¢b:

MC =MB (do M 1a trung diém cua BC)
HMC =BMB (44 dinh)

MA =ME (GT)

Do d6 AMAC =AMEB (¢ g c)

= AC=BE (céc canh twong tmg) va Mac =Wes (céc gbc trong ng)
Ma 2 géc nay & vi tri so le trong nén AC//BE
Viy AC =EByy AC/IBE

b) Chimg minh ba diém 7> K thing hang

Xét AMAI vy AMEK ¢6:

Al =EK (GT)

Wrar =MiEK (caua Mac =Wes)
MA =ME (gt)

Do d6 AMAI =AMEK (c-g-c)

= Darr+ Yk =By + Yux
= K =Bma 5 BMA =180°

= K =180° vay ba diém I’M=Kth§mg hang
Céu 6. (HSG 7 HUYEN CHUONG MY 2022-2023) Cho A4BC ¢can tai 4, trén canh BC ldydiém D

(khong trung Vé‘iB .C ), trén tia d6i cua tia CB1aydiém £ sao cho BD =CE | cac dudng thang vudng

AB,AC 13n 1ot tai M va N |

goc voi BC ke tir D va E theo thir tu cit cac duong thang
1) Chitng minh rang PM =EN ;

2) Puong thang BC cat MN tail . Ching minh / 13 trung diém cua doan thang MN ;

3) So sanh chu vi ctia tam giac 4BC va chu vi ciia tam giac AMN ;

4) Chimg minh: Puong thang vudng goc v6i MN tail luon di qua diém cb dinh khi D thay ddi trén
BC

Loi giai
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1) Ta c6ABC can tai 4~ Upc =UcB.AB =AC

ma Hep =Bew (dbidinh) = Upc =Ecn
Lai c6 BD =CE (gt), suy ra ABDM =ACEN (canh goc vudng-goc nhon k&) = DM =EN |

2) Ta co DM L BC.EN L BC= DM/EN = Basr =BEwnr (so le trong)

Lai co MD =EN (¢mt), suy ra ADMI =AENT (canh goc vudng-goc nhon k&) = MI =IN
Vay! 1a trung diém cua doan thang MN |

3) ViABDM =ACEN (¢mp) = BM =CN

ChuvitamgiécABcléAB + AC+BC =24AB +BC (D)

. ., AMN |3 AM + MN + AN =AB- BM + MI + NI + AC+CN
Chu vi tam giac

=2AB +MI + NI (do BM =CN.AB =AC ) )
X6t ADMI, AENT vuong tai D, E b MI=DINI=IE= MI+ NI =DI+[E

= MI+NI=DE= MI+NI>=DC+CE

= MI'+NI'>DC+BD= MI+Nl >BC (do BD =CE) (3)

Tir (1), (2) va (3) suy ra chu vi ctia tam gidc 4B8C nhé hon chu vi ctia tam giac AMN

4) Goi giao diém ciiaduong thang vuéng goc voi MN tai I véi duong phéan giac goc A1aK .
Taco™ =V, KI LMN= KIyy trung truc ciadoan thang MV = KM =KN

Lai c6A4BC can tai 4, AK 1a phan giac nén 4K 13 trung tryc ciia 8C = KB =KC

AABK =AACK (cec)= UBK =Hck
Taco

AABK =ANCK (cec)= HBK =Nck
Suy raQCK =NCK 3 ok + Nk =180° = ek =Nek =90° = ko L an
ma 4K ¢ dinh nén K ¢ dinh.

Vay dudng thang vudng goc voiMN tail ludn di qua diém ¢ dinh K khi D thay doi trén
BC
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Céu 7. (HSG 7 HUYEN THANH SON 2022-2023) Cho ABC ¢ trung tuyén 4P duong thing
qua D va song song véi 4B cit duong thing qua B song song véi 4D tai £+ AE cht BD tai 1
Goi K 1a trung diém cua doan £C. Chtng minh ring:
a) 1A =IE
b) Ba diém 4, D, K thang hang.
Loi giai

a) - AB//DE ngn Ugp =BDE

canh BD chung
AD//BE g 4DB =EBD

AABD =AEDB (g.c.g)= AB =ED

_AB/IDE pap, BAI =BEI v3 UBD =BDE
AB =ED

Suy ra MBI =AEDI (gcg)= 14 =IE

B =iD= [D :lDC
b) -AABI =AEDI ngn 2 . Tudd ¢! 13 trung tuyén tam giac CAE
ID=Lc
-ma DB =DC vy IB =ID pen 3
-nén D 1a trong tdm cia AACE
- Suy ra: D nam trén trung tuyén 4K cua AACE
- Két luan: 4,D.K thang hang
Céu 8. (HSG 7 PHONG GD VA PAO TAO HA TRUNG 2022-2023) Cho tam giac 4BC ¢
BC =2A4B; D 13 trung diém ctia canh BC | E 13 trung diém canh BD . Trén tia AE lay diém
N sao cho E 1a trung diém ciia doan thang AN
a) Ching minh A4B//ND
b) Chting minh 4D L NC
¢) Trén doan thang 4D 1iy diém F tayy (r ?&A). Chirng minh: FC - FE <AE
Loi giai
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N

a) Xét hai tam giac ABE va NDE co:

AE =NE (E 13 trung diém ctua 4N)

Hes =NED (ddi dinh)

BE =DE (E 13 trung diém cua BD)

= Bar =BNE ma hai goc ndy & vi tri so le trong nén AB//DN

b) Theo cau ) ta c6 AB//DN gy ra: Ypwn + Bap =150° : Upc+Bpa=180° (Hai goc k& bu)

Lai c6: BA =BD (vi cing bang mot nita BC ) nén ABAD can tai B

Suy ra: B4D =Bp4 = Upn =HpC

Xét AADN vy AADC ¢

AD 1a canh chung

DN =DC (cung bang mot nira BC)

Suy ra: MD."'#- :MDC (c_g_c) Suy ra: z‘{i\'r :4’4 C ; g.‘{;"'l'r :g.‘IC

Vay AANC cantai 4 c6 4D 1a tia phan giac cia goc 4 nén 4D ddng thoi 1a duong cao nén
AD L NC |

¢) Ldy diém ! trén canh 4C sao cho Al =AE

Xét hai tam gidc AAFE va AAFI ¢b:

AE =AI (cach v&)

B.‘I;"\'r :B.‘IC (Cm trén)

AF 13 canh chung.
Suy ra: AAFE =AAFT (c-g-¢) suy ra: FE =FI
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= FC- FE=FC- Fi<I1c(1)
Lai c6: AC =AN =24E =245 = IC =4l =A4E(2)

Tu O va @) taco: ¢ - FE<AE

Céu 9. (HSG 7 PHONG GD VA PAO TAO LANG CHANH 2022-2023) Cho tam giac 4BC ¢
goc U =60" 4 =60° (goc B va goc C nhon). Tia phan giac cua goc B cat 4C tai D, tia phan
gidc cia goc C cit 4B tai £. BD cit CEtai I . Trén canh BC 14y F sao cho BF =BE  Trén
tia IF 1y M sao cho/M =IB+IC
a) Tinh goc Brc chtrng minh /D =IF "
b) Chting minh tam gidc BCM 13 tam giac déu.
¢) Tim diéu kién cua tam gidc A4BC @é D va E cach déu duong thang BC .

Loi giai

a) MBC o5 A =00"= B+E& =120°

Vi BDva CE 1an luot 1a tia phan giac cla B va € nen:

= Bpc+Hon :%(%4-%) :%.l:r:r’ =60’
Trong ABIC ta c6:

Wsc + e + Bro =180°

= 60° + Bic =180°

= Bric =180° - 60° =120°

* Xét ABIF vy ABIE ¢o6:

BF =BE

BIF =BIE (Vi BD 1a tia phan giac cua %)

BI 13 canh chung
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= ABIF =ABIE (c-g-c)= BiF =Bie =o0°
= Frc =brc =o0°

Xét AFIC vy ADIC ¢

Frc =brc =60°

IC13 canh chung

Fcr =Ber (Vi CE 1a tia phén gi4c cua EE')
= AFIC =ADIC (g<c-g)= ID =IF (hai canh twong (ng)
b) Trén doan thang /M lay K sao cho /K =IB = AIBK |3 tam giac déu = /B =BK
AIBC =AKBM (c-gc)= BC =BM (1)

AIBK 13 tam gidc ddu = BK =60° my C =Kpum = 8y =60° 2)
(O]

T 7 va 7= ABCM |3 tam giac déu

9) ABIF =ABIE = IF :f.E', ma D =iF = ID =IE

= AIDE can tai I, ma PIE =120° = IpE =30°

Ke EN LBC 3 PQ LBC= EN W DQ

(vi bE =30")

EN =DO < ED// BC = BBC =30°

= HBC =60" = MBC 1a tam giac déu.

Vay, & D va E cach déu duong thang BC thi tam giac A4BC phai 1a tam giac déu.

Cau 10. (HSG 7 THANH PHO BAC GIANG 2022-2023) Cho tam giac 4BC ¢6 ba géc nhon co
AB < AC  Cjc tia phan giac cla % va € ct nhau tai O. Goi F va H 1an luot 1a chan dudng
vudng goc ha tir O xudng cac canh BC va AC
a) Chimg minh AHFC can tai €.

b) Trén canh £'C 1dy diém ! sao cho 4H =FI Qua ! ké dudng thang song song 4C cit FH
tai O . Goi K 1a giao diém cua 4/ va FH . Chung minh A4HK =AIGK.

B,0O.K

thang hang.
Loi giai

¢) Chirg minh ba diém
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a) Ta c6 OH L AC tgi H vy OF LBC 5 F nan BHC =BFC =90°
Lai c6 €O 14 phan giac cua Acs nén bch =Bcr

Chi ra AOHC =AOFC (canh huyén-goc nhon)
Suy ra CH =CF = AHCF can tai C (dpem)
b) Chira AGF cantai /

Suy ra /G =IF =AH

Tacé IGI AC pan KIG =Rar:RGr =R
AAHK =AIGK. (g_c-g)

c) Ké OF vuong goc 4B tai E- Chira OF =OF y3 AOBE =AOBF (canh huyé n-c anh goc

(hai goc so le trong)

vuong). Tir d6 chtimg minh duge BO 1a phan giac cla HBC O
Tu A4HK =AIGK gyy ra KA =KI (hai canh tuong ng)
Chimg minh A4BK =AIBK (c-c-c)

Chi ra BK 1a phan giac cua 4sc @

L0 O, pox

Cau 11. (HSG 7 THI XA BIM SON 2022-2023) Cho tam gidc 4BC nhon (48 <4C) dung ra
ABD, ACE

ta co thang hang.

phia ngoai tam giac 4BC cac tam giac déu
a) Chung minh rang A4DC =AABE

b) Goi M 1a giao diém ciia BE-CD  Tinh Buc ching minh MD =MA+ME

¢) Ching minh rang Hvc :H'”C.
Loi giai

a) Xét ADC vy AABE ¢4
AD = 4B (vi AABD géu)

Bac =BaE (y; Pac =Bap+B4ac =60° + Bac; Bag =Bac + UcE =60" + EAC)
AC =AE (vi AMCE ggy)

Nép ADC =AABE(c- g- ¢)

Suy ra Hes =Hep (gbc tuong Ung)

b) Goi M 1a giao diém ctia BE,CD 144 Buc 1a goc ngoai caa AEMC nen

By =MEC+ Mee =MEc + e+ Hee =o0° +60° =120°

Suy ra Bymc =607 (ké bu véi B (O

Trén MD 1ay I sao cho MI =MB v3 B =60° (d6i dinh EjV[C)
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Neén BB =BB4 =60°
Xét AMBA vy AIBD ¢4
ME=IB(=MID (44 am gige MIB dbu)

BA =BD

WiB4 =BBD (i WrB4 +UBr =60° =Fsp+ U511

Nén AMBA=AIBD (c-g-c)

DI =MA (canh tuong mg)

Ta o6 MD =MI +ID =MB + AM

¢) Ta c6 AMBA=AIBD n¢n AMB =P1B =120°

Suy ra AMC =BMC |
Céu 12. (HSG 7 HUYEN QUE VO 2022-2023) Cho tam giac 4BC vuong can tai 4, dudng cao

AH | AE 13 phan gidc cua Hac (E€HC)

a) Ké EI vuong goc véi AC . Chung minh rang HE =EI  So sanh HE va EC .

b) Trén canh 4B ldy diém K, trén tia ddi cua tia 4C 1iy diém M sao cho AK =AM _Ching

minh rang CK L BM

¢) Trén nira mit phing b 4C khong chira diém B vé tia CX vuong €9 voi 4C . Qua E ké

EN vuéng goc voi AE (Ve Cx). Chting minh rang A€ =EN |
Loi giai
B
K
H
1 E
y ; i )
M A I C
N
X

a)

* Ching minh rang HE =EI
Xét AHAE vy AIAE | ta co:
Upe =HiE =90°

AE 13 canh huyén chung

HAE =E (vi AE 14 tia phan gidc)
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Vay AHAE =AIAE (canh huyén-goc nhon)
= HE =EI (Canh tuong tng) O
* So sanh HE va EC

Trong tam giac vuéng £1C ¢6 E£C 13 canh huyén, £/ 1a canh goc vuong nén £/ < EC @)

Tu ® va (2), suy ra HE <EC

b) Ching minh rang CK L BM |

Ta co: EAH =45° (i AMBC \uéng can tai 4 nén4H 13 duong cao ciing 1a dudng phan giac
g

Lai c6 #MK =45 (i AMMK yuong cin tai 4 do MAK =90°,AM =4K )

Do dé: EAH =HMK (14 6 vi tri déng vi) = MK/ AH

Ma AH L BC ngn suy ra MK L BC

* Xét AMBC ¢4 hai duong cao MK va BA cit nhau tai K nén K 1a tryc tAm cta tam gidc
= CK | BM

¢) Ching minh rang 4E =EN

B
K
H
E
1 I_Q
y ; [ a
M A 1 C
y N
X

Goi © 14 hinh chiéu ciia E trén duong thang CN
Taco EI Lac OC LAC = EI // QC = Boo =FEr
COE

(so le trong)
Xét hai tam giac vuéng £1C va , ¢O:
EC 13 canh chung

E co =€l (chtrng minh trén)

Vay AFIC =ACQOE

= EI =EQ

(canh huyén goc nhon)

Xét hai tam giac vuong /E4 va QEN , CO:

EI =EQ (chirmg minh trén)
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HEr =ﬂ"EQ (cung phu véi FEN )

Vay ATEA =AQEN (canh goc vudng goc nhon ké)

Céu 13. (HSG 7 THANH PHO CHI LINH 2022-2023) Cho tam giac nhon 4BC ¢4 ba goc nhon va
AB<AC K¢ BE LAC 4 E, CF LAB 4i F BE cht CF tai H Ké
HQ Il AC,HP//AB(Q € AB,PEAC)

a) Ching minh rang: AAHQD =AHAP

-
. HA+HB+HC <=(4B+ BC +C4)
c¢) Chiing minh rang: 3

Loi giai

a) Xét AMHAQ 3 AHAP 4

BAH =PHA (hai géc so le trong)
AH 13 canh chung

BH4=P1H (hai goc so le trong)
= AHQ =AHAP(g- c- g)

b) Liy diém D sao cho M 1a trung diém cua FD
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Chimg minh ABMF =ACMD(c- g - ¢)

= BF =CDO Vé BF ;UCD

= = g= = =2 F]
Tir d6 ching minh duoc ABFC =ADCF (¢- g- ¢)= BC =FD =2FM

Chirng minh tuong ty BC =2EM
= FM =EM =BM =CM = AEFM can i M

ABMF, AEMC can tai M

Tuong tu
Twr d6 chung minh dugc:
180" - BmrF 180° - Bue

2

UerF =180° - BEAM - BrEC =180° -

] , : 7
L Qpp _EMF+EMC _Puc _2dBCc g
2 2 2
(Do Pyc 1 g6c ngoai cia ABMI™)
vay HEF =HBC
AAHQ =AHAP

c¢) Theo chirng minh cau a) ta co:
= HQ=AP 4 AQ //HP

Xet MHQ oo AH < HQ+AQ (bat dang thirc tam giac)
= AH<Ao+4p ()
Mit khac HO // AC 3 BH LAC = HQ LBH

Chung minh tuong ty ta dwoc CH L HP
= BH<BQ .y cH<cp (D

10 Dy @D = maswp+ o <ap+ac G
Chirng minh twong tu ta c6: = HA +HB+ HC < AC + BC 4)

= HA+ HBE+ HC < AB+ BC (5)
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)
= HA+ HB+HC <=(4B+BC+CA4)
Ti (3)’ (4), (5) 3

Céu 14. (HSG 7 PHONG GD & DT NGHIA DAN 2022-2023) Cho tam giac can ABC (4B =4C),

Trén canh BC liy diém D, trén tia dbi cia tia BC ly diém £ sao cho BD =CE _ C4c duong thang

M, N, Chung minh rang:

vudng goc voi BC ke tir D va E cat AB, AC 13, luot tai
a) DM =EN
b) Puong thang BC cat MN taj trung diém ! cua MN.

¢) Puong thang vudng goc voi MN tai 1 ludn di qua mot diém cd dinh khi D thay ddi trén canh

BC.
Loi gidi
4
d
M
w u € E
B D H
K N

a) AABC can tai 4 (gt) = Hpc =Hcs ma Hep=Eon (hai goc d6i dinh) = Usc =toy

hay MBD =ECN
AMDB =ANEC (gcg) = DM =EN

b) C6 MD I EN (cung vudng goc voi BC) = P71 =ivE (so le trong)

Tir 6 chimg minh dwge AMDI =ANET (¢c.g.c) = MI =IN = 113 trung diém caa MV
¢) Goi 9 1a duong thang vudng goc vai MN tai 1

ma / 13 trung diém caa MN

= d 13 quong trung truc cia MN

Ké duong cao AH cua AABC

Goi K 1a giao diém cta 2 duong thang 4 va AH

Vi K thuoe @ (4 1a duong trung tryc cia MN ) négn KM =KN

Vi A4BCcan tai 4 (gt) = duong cao AH ciing dong thoi 1a dudng trung truc cia canh BC
= K thudc 47 13 duong trung truc cua canh BC pgn KB =KC

Ching minh duge A4BK =AACK (¢ccc) = sk =Hcx ()

Tu O va @) suy ra Hck =Nck

Lai ¢6 Uek + Wek =180° (2 g6c k& bu)
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= ek =Nck =90° = kc L 4c

= K thudc dudng thang ™ vudng goc véi 4C tai C-

= K 1a giao diém cua hai duong thang 44 va m

Do A4BC can tai 4 cho trude nén 2 duong thang 4 va ™ 1a ¢b dinh, tir 6 suy ra diém K ¢b
dinh.

Vay duong thang vudng goc véi MN tai 1 luon di qua mot diém cb dinh khi D thay doi trén
canh BC.

Céu 15. (HSG 7 PHONG GD VA PAO TAO NGHI XUAN 2022-2023) Cho tam gidc nhon 4BC
Trén nira mit phang chia € by 4B vé AD vudng goc voi AB va AD =AB  Trén nira mat
phing chira B by 4C v& AE vuong goc voi AC vy AE =AC
a) Chimg minh: BE =CD
b) Goi M 1a trung diém cta BC . Chimg minh: AM L ED

Loi giai
a) Xét AABE vy AADC ¢4: AE =AC, AB=AD
B4r =Pac(=90° - B4c)
= AABE =AADC= BE =DC
b) Liy diém K sao cho M 1a trung diém cua 4K .
et ABM vy AKCM oy, AM =MK:BM =MC
Buma =Huc
= AAMB =AKMC = AB =CK:BAM =EkM
Ma: AD =AB = CK =AD
Xét AEAD vy ACK oo, AE =ACCK =AD
Bap =Uek (=180° - Bao)
= AEAD =MCK = HED =84k

= Banv +UED =Bav + Rac =o0°
Nén: AJM J_ ED
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Cau 16. (HSG 7 HUYEN THANH TRI 2022-2023) Cho ba hinh chit nhat, biét dién tich hinh tht nhat
va hinh thi hai ti 18 véi 4 va 5, dién tich hinh tht hai va hinh th ba ti 16 voi 7 va 8. Hinh thir
nhét va hinh thr hai ¢6 cliing chiéu dai va téng cac chiéu rong ctia chung 1a 27M | hinh thir hai va

hinh thtr ba ¢6 ciing chiéu rong, chiéu dai ctia hinh thi ba 13 24m . Tinh dién tich mdi hinh chir nhat

do.
Loi gidi
Goi dién tich ba hinh chit nhat lin lugt 1a S175275:
dnd,nr.d,,r

Chiéu dai, chiéu rong cua ba hinh tuong tmg 1a
Theo dé bai, ta co:

S :i.ji:lja’, =d,.n+r, =2, =r:.d, =24
5, 5§ 8 i i .
S, —4: dar 4
T S: 3 durn 5
d=d="1=250.0
Ma S orn 5 4 5
Ap dung tinh chat day ti s6 bang nhau ta c6
noon  n+n 27
4 5 4+5 9
r =12
e |
rn =15
S5 7 dur 7
R —— ] ~ —r—
Lai co: 5, 8 dun 8
d, 7
r, = = = =
Ma d

d, =24=d, :3.34 =21
Ma 8

(d, =d, =21:d, =24
_ 2 :
o =12ir, =, =15

2
C A , N ~ N , L o1n —"g m
Dién tich hinh chit nhat thi nhat 1a; 21.12 =232 (m)

Dién tich hinh chit nhat thir hai 1a:21-13 =313(m”)

Dién tich hinh chit nhat thir ba la; =+ 13 =300(m’)

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