DU AN TACH PE HSG TOAN 7

Nguoi lam: Ha Van Anh )
Zalo: Ha Van Anh - s0 dt zalo: 0988242115
Email: quinhonngayve@gmail.com

CP 13: PHAN HINH HOC
Dang 1. Tinh sé do goc, chirng minh géc bang nhau
A. Tric nghiém
Cau 1: (HSG 7 huyén Thanh Son, 2022 - 2023
Cho tam gidc nhon 4BC € =50° c4c duong cao 4D, BE cit nhau tai K . S6 do HKB 13:
A, 130° B, 120° o 110° D, 100°
Cau 2: (HSG 7 huyén Thanh Son, 2022 - 2023
Cho A4BC yyongtai A c6 BC =2.4B  §§ do goc C la:
A 60° B, 45° C.35° D. 30°
Cau 3: (HSG 7 huyén Thanh Son, 2022 - 2023
Cho tam gidgc 4BC | cac dwong phan gidc BK, CH' cit nhau tai . Biét BIC =121" Kni do goc 4
bang:
276 B.32° C 62° D. 59°
Cau 3. (HSG 7 huyén Son Dong, 2022 - 2023)
—en® s —35° , .
Cho tam giac 48C ¢4 B =80, =36 . Tia phan gic BAC 4 BC tai D. S6 do 4pC 13
A. 907, B. 88" C. 82", D. 98",
Loi gidi

A

B D C

B Bap =LBac =1 36" =15°
Vi 4D 1a phan giac cua B4C nén 2 2 .
Vi Hpc 1a goc ngoai cua AABD ngn Apc =B +B4D =80" +18" =98 .
Cau 4: (HSG 7 huyén Thao Lam, 2022 - 2023)
Cho //? nhw hinh v& bén. $6 do goc X bang:

30°

150°. B. 90°. C. 60°. p. 30°.

Loi giai
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Ke n/lallb

Vi nila= 81 =1 (2 goc so le trong)

= B =30°
= b, =8-30° =90° - 30° =60°

vi b= x :EJ! (2 goc so le trong)

= x =8, =60°
Cau 5: (HSG 7 huyén Thio Lam, 2022 - 2023)
AABC o4 Oy =40°: B- &=
do EBE 1,

A. 80° B. 100° C. 90°, D.120°
Loi giai

ki . 2 2 .
20" Trén tia déi cua tia AC lay diem £ sao cho 4E =4B S6

A E

Taco: AB =AE = AMBE cintai 4= E =HBE
Ma BAC =HBE+E =40" ( 56c ngoai cia A4BE)
Ta co : BAC +HBC+E =180° = Upc+& =180° - B4c =140°
co HBC- € =20° = € =HBC+20°
= Upc+(BBC+20°) =140° = 2.0BC =140° +20° =160°
= Upc =80° = EBE =Upc+UBE =100°
Céu 6: (HSG 7 huyén Thio Lam, 2022 - 2023)
Cho A4BC yyongtai 4. Trén canh BC ldy diém 2 diém D va E sao cho BD =BA.CE =CA
d6 PAE ¢ 56 do 1a.

A. 207, B. 307, C. 45, D.60",
Loi giai
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Xét MCE can ta C = BAE =PE4
ABAD can tai B= Bap =HpA4

= Bap +84E =UHED+ UDE

= 90° + BAE =180° - B4E

= 2BA4E =180° - 90° =90°

= BAE :93 —45°

Vay PAE =45°
Cau 7: (HSG 7 huyén Tam Nong, 2022 - 2023)

Cho tam giac 4BC _ Hai tia phan gic clia B v C cat nhau tai /. Néu BIC =120 thi s6 do Bac
bang.

A, 1207 B. 100° c. 90

D. 60
Loi gigi

120°

B C
Trong tam gidc BIC c6 #8C +FcB =180° - 120" =60°
= 20BC +2¥cB =2.00°
Ma HBC =2fBC 3 Hes =2cB
= Upc+Hes =120° = Bac =180° - (A + He) =60°

D

A 135°
120°

C

Cau 8: (HSG 7 huyén Tam Nong, 2022 - 2023)
Cho hinh v& AB/DE 8§ do BCD bing

A. 75
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B. 85
c. 45
D. 65

Loi giai

b E
4 B 135°
120°
] 2
C

Ké dudng thang qua € va song song v6i 48 .

Ma AB//DE ngn duong thing d6 ciing song song véi DE .

Do d6 &1 +HBC =180" 14 €, +EDE =150 (hai goc trong cung phia)

= & =60°, &, =45° = Bcp=180°"- 60° - 45° =75°

Cau 9: (HSG 7 huyén Tam Nong, 2022 - 2023)

Cho tam giac 4BC ¢o duong cao AH(H € BC) 4 duong phan giac BD tai I, biét EHD =45
.S do ABD bang

A. 40° B. 60 C. 45 p. 50
Loi gidi
X
A
D
450
' C
B H

Tam giac BDH ¢6 Bric =HBD + HDB (tinh chit goc ngoai tam giac)
Ma BHC =45° yen HBD + DB =45" gy 1y WBD <45°
Lai c6 QBD :HBD suy ra QBD <45°
Vay trong cac dap an chi c6 HBD =40 13 thoa man.
B. Ty luian
Cau 1. (HSG 7 huyén Pire Tho , 2022 - 2023)
Tam giac ABC ¢ * A=40" B- & =30 . Trén tia ddi cua tia 4C 14y diém £ sao cho A€ =4B  Tinh

s6 do goc CBE
Loi giai
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E A *C

Taco: A+B+E =180 (tdng ba goc cua tam gidc) B+€& =180°- 4 =180°-40° =140
M B-E=30"= B=85".€=55
Cé: BaE + Bac =180 (2 goc ke biy) = BarE =180° - Bac =180° -40° =140

180°-BAE _180° -140° _

_ = Upr=UEB= 20°
Xét ABAE ¢, AE=AB= ABAE 5 tai £ 2 2
Viy €sE =HpC +4BE =85" +20° =105
Dang 2. Chirng minh doan thing bang nhau
A. Tric nghiém
Cau 1. (HSG 7 huyén Son Dong, 2022 - 2023)
AB 16

Cho hinh chit nhat 4BCD ¢5 O 13 giao diém cua 4C va BD| biét OB 17 va

CD=32¢em cpy vi hinh chit nhat ABCD 1
A, 184 cm - B. 92cm_ C. 196cm_ D. 204cm'

- Loi gidi
Cau 2. (HSG 7 huyén Son Dong, 2022 - 2023)
Cho A4BC &y d6 dai canh la bem o 47 vuong goc voi BC tai I, duong thang BM
(MEAC) o4 Al i K vy MA=3em y KI =\3em pg gai canh 47 13
Al 3\/5cm. B.3cm. Q&@cm. D. 6\/§cm.

Loi giai

B*

Vi A4BC déu d6 dai canh la Gem g MeAC 3 MA=3Cem o M 1y trung diém AM .
Suy ra BM L AC  Ta dé dang chirg minh duge AAMK =ABIK (g_c-g).

Do dé: KM =KI =3 cm -

Krax :I;EAC == 60° =30°

I
Xét AAMK vuong tai M ¢ 2 2
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Suy ra AAMK chinh 1a ntra tam gidc déu (ldy K trén tia d6i cua tia MK sao cho
MK =MK ta dugc ngay AMKK' déu). Do do: 4K =2MK =2y3m
vay A =AK +IK =33 em.

Cau 3: (HSG 7 huyén Tam Nong, 2022 - 2023)

Cho tam giac 48C vuoéng tai 4, trong tam G.BC =bem ;g6 AG béng

A. 1,5cm B. 2cm C. lem D. 3cm
Loi giai
B
M
G
A C
1 1
AM =—BC =—.0 =3(cm)
Do tam giac 48C vuoéng tai 4 nén 2 2
2 3

AG == AM ==.3=2(cm)
Suy ra 3
Cau 4: (HSG 7 huyén Tam Nong, 2022 - 2023)

A, AB =AC =x,BC =2

Cho tam gidc 4BC can tai va 4 =20" Tren canh 4B 14y D sao cho

Hep =10 pg dai 4D bing

X
A2 B Vx c. 1 D. 2
Loi giai
A
D
K
B ’ c

V& diém K nim cung phia véi 4 dbi voi BC sao cho tam giac KBC 13 tam giac déu.
. |
U =20 Hpc =Hcn :M =80
Vi 4 =20 pngn <
60 <80 .
Suy ra Kca <Hes ( ) do @6 K nam trong tam giac 4BC
K¢ 4K
Xét AMKB va AKC . 4B =4C(=x).BK =CK (canh cua tam giac déu), K414 canh chung.
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=Rac :E‘i:m"
- k4B 2

Ta o6 BC4 =RcA- RcB =80° - 60° =20°
—. ] X — _ @
Xét ADC vy ACKA: AC 13 canh chung, %AC —HTA(—uﬂ )’ QCD _E'AC (=10")

= AADC =ACKA (g.c.g)
Do d6 AD =CK = AD =BC =2
B. Ty luan
Cau 1. (HSG 7 huyén Son DPong, 2022 - 2023)
Cho tam giac 4BC cantai 4 ¢o BAC =20° . V& tam giac déu BCD sao cho diém D nim trong tam
giac ABC  Tia phan giac cua HBD ¢4 AC tai M . Chimg minh 4M =BC

Loi giai
A
A

Xét AADB y3 AADC o

AB =AC (do AMBC cantai 4), BD =CD (do ABCD ¢éu), AD chung.
Suy ra: 4405 =A4DC (¢ c.c). Suy ra Bap=Bac (hai gbc twong ng).
Do do: BAB =20°:2=10"

vi MBC cantai 4, ma BAC =20° (gia thiét) nén HaC =(180"- 207):2 =80° .
vi ABCD 13 tam giac déu nén BBC =60° )
Tia BD nam giita hai tia B4 va BC suyra UBD =80° - 60° =20° .
Tia BM 1a phan giac cta 4BD nén 4BM =10° .
Xét tam AABM vy ABAD ¢p:
AB canh chung, Have =Usp =20°, Upm =Pas =10° .

Suy ra: ABM =ABAD (g c.g).
Suyra AM =BD ma BD =BC (4o A4BC dby)nén AM =BC
Dang 3. Bt ding thirc trong tam gic
A. Tric nghiém
Cau 1: (HSG 7 huyén Thanh Son, 2022 - 2023
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BM’ CN,Biét AC > AB

Cho tam giac ABC , hai dudng trung tuyén . Chon khang dinh dung.

A BM<CN g BM>CN ¢ BM<CN p

Cau 2. (HSG 7 huyén Son Dong, 2022 - 2023)

Cho tam giac 4BC ¢o 44 =68 =36 . Khang dinh nao sau day dung?
A, AC = AB = BC B. AC =BC = AB C. AB=>BC=>AC  p, AB>AC>BC

Loi giai
Vi 38 =44 =6l nén@ > :aﬁ'

Do d6: 48 > BC > AC (mbi quan hé giita goc va canh d6i dién trong A4BC),
Cau 3: (HSG 7 huyén Tam Nong, 2022 - 2023)
Tam gic ABC can c6 AB =8cm, AC =5cm
A. 2lem B. 18cm

thi chu vi tam giac d6 bang:

C. 2lempoze 18cm  p, 20cm pogc 18cm

R Loi giai

Theo bat dang thirc tam giac ta co: 8- 3<BC<8+5= 1<BC <13

Suy ra BC =5cm hodc BC =8cm

Do d6 chu vi tam giac 4BC bang: 5 +35+8 =18(cm) hoac> +8+8 =21(cm)
Cau 4. (HSG 7 huyén Son Dong, 2022 - 2023)

Cho ABC g 4B =3cm, AC =10 cm . Biét d6 dai canh BC (don vi cm) 1a mot s6 nguyén.

Hoi do dai canh BC ¢6 thé nhan dugc bao nhiéu gia tri?
A. 10, B. 8. c. 11, D. 9.
Loi giai
Ap dung bat dang thie tam giac vao A4BC ta duoc:
AC- AB<BC<AC+AB
Ma Biét d6 dai canh BC (don vi cm) la mot ) nguyén nén B C ¢6 thé nhan mot trong 9
gid tri fecm, 7 cm, 8 cm, ..., I4|:m_
Caus5: (HSG 7 huyén Thao Lam, 2022 - 2023)

4 (DeBC)

Cho A4BC ¢4 (4B< AC). V& AD 1a tia phan giac ciia goc .Goi E va I lan luot 12

céc hinh chiéu cia D trén canh AB; AC Khang dinh nao sau day la dung.
A, MED =MAID B. ABED =ACID . (. AADB =AADC . . AAED =ABED |
Loi giai

A

D
vi £ va I lugt 14 céc hinh chiéu ciia D trén canh 455 A€
Uep =90°; Hip =90°
Xét 2 tam giac AEAD va AAID ¢4
AD : canh huyén chung
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4D =k4D (AD 1a phan giac ctia @AC)
Suy ra AAFED =AAID
Cau 6: (HSG 7 huyén Thao Lam, 2022 - 2023)
Cho A4BC ¢4 Hpc =70"; HcB =50 . Goi H 1a chan duong vudng goc ha tir B . Khang dinh nao
sau day la dung.
A, HB< HC | B. HB > HC C. HB =HC p.BAC =70
Loi gidi
A

B

Ta co - HCB =Hcp =50°
= HBC =90° - 50° =40°
vi HBC < HCB = HC < HB

B. Ty luan

Dang 4. Hinh khdi trong thye tién
A. Tric nghiém

Cau 1. (HSG 7 huyén Son Pong, 2022 - 2023)
B¢ xuc cat 1én cac xe tai, nguoi ta dung mét may xuc voi gau xuc (Hinh 1) c6 dang gan nhu
mot lang tru dimg tam giac kich thude nhu Hinh 2. Néu coi dung tich cua gau xuc dung bang

. . 3 .
thé tich cua hinh lang try ding tam giac thi mudn xuc 60m” 4 xe phai muc it nhat bao nhiéu

gau?
1,2m
0
1,6 m
Hinh 1 Hinh 2
A. 62 B. 63, C. 64 D. 60
Loi giai

)
LL2 1,6 =0,96 (m*)

Dung tich gau xuc la: 2
: —&7 ,

Vi 00:0,96 =062,5 nén xe phai muc it nhat 63 gau.

Cau 2. (HSG 7 huyén, tinh, trowong ............... 2022 - 2023)
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A. B. C. D.

Loi giai

B. Ty luian

Ciau 1. (HSG 7 huyén Ngoc Lic, trwong THCS Nguyét An 2022 - 2023)

Mot ngdi nha c6 kich thude nhu hinh vé (Hinh 1). Tinh thé tich ctia ng6i nha.

Khi d6 phai can bao nhiéu lit son d€ son phu dugc trong mat ngoai ngdi nha (khong son cura)?
9m’

4m?

Biét 11it son bao phu dugc va tong dién tich cac ctra la

Hinh 1
Loi giai

Thé tich ngdi nha 1a:
5 (15-
V =15.20.8+ M.m =3450(m?)

- Dién tich tuong mat ngoai ngdi nha la:
15 .
S, =(15+20).2.8+2.(15- S}'T =0065(m" )

- Dién tich tudong can son 1a : §, =005- 9 =050(m")

S lit son can 1a: ©56:4 =164 (Jjt).

Cau 2. (HSG 7 huyén Tam Di¢p, 2022 - 2023)

Hb boi ctia mot trudng THCS c6 dang hinh lang tru dimg tt giac ABCDA'B'C'D' y4i hai day 1a
ABCD vy A'B'C'D’ 3 hinh thang vudng, 4'B' (chiéu dai hd) 14 dudng cao cua hinh thang 4BCD
.Hay tinh:

a) Dién tich day ABCD ¢a lang try?

b) Thé tich ctia nudc chira trong ho?

Loi giai
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(1,8+0,5).15

a) Dién tich day hinh lang tru la: 2

17,25

(m’)
. . =103.5
b) Theé tich cua nudc chira trong ho: 17,25.6 =103, 3 (m)

Cau 3. ((HSG 7 huyén Tam Di¢p, 2022 - 2023)
Mot gia dinh xay bé chira nuéc hinh hdp chir nhat, phan trong long bé c6 day 1a hinh vudng canh

o s . , .2 \ 2 A
1,5m , chiéu cao bé 1a Im . Sau d6 ho dung céc vién gach men kich thudc 20x30cm , day lem de op
xung quanh thanh bé va day bé. Hoi gia dinh d6 can it nhét bao nhiéu vién gach dp?

Loi giai
Dién tich day cta bé la:

S, =Ch=1541=6 .

. 5 +'t| :S. 25 (m2)

Dién tich xung quanh ciia bé 1a:
-

[

Dién tich xung quanh va day bé la:

Dién tich mot vién gach la: 20.30 =000 (cm”) =0,00 (m?)

Ta co: »23:0,00 =137,5

Nhu vay can it nhit 138 vién gach dp.
Cau 4. (HSG 7 huyén Thanh Son 2022 - 2023)
Tinh thé tich vat thé c6 cAu triic va kich thude duge m ti nhu hinh v& sau:

10cm

Thé tich cua hinh hop chir nhat 1a: 5.10.8 =400

1
Thé tinh hinh ling tru ding tam giac 1a: 2 3.10.8 = 120
Thé tich ciia vt thé d6 1a; ¥ =400 +120 =520(cm’)
Cau 5. (HSG 7 huyén DPirc Tho , 2022 - 2023)
Dién tich ba mit ciia mot hinh hop chit nhat 1330 em” 40 em’ y375 em’ | Ho; thé tich cia hinh hop d6
bang bao nhiéu cm’ 9

Loi giai

Goi kich thudc ba canh cua hinh hdp chit nhat lan la a.b.¢(ab,c>0,cm)

Vi cac mat 1a cac hinh chit nhat, nén dién tich ba mat 1an luot 1a:
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‘ab =30

be =40= (abc) =30.40.75= abc =300
ac =73
Viay thé tich cua hinh hop chir nhat 1a: V =abc =300cm’ .
Dang 5. Bai toan chirng minh tong hop

A. Tric nghiém (néu c6)

Caul. (HSG 7 huyén, tinh, truwong ............... 2022 - 2023)
A. B. C.
Loi giai
Cau 2. (HSG 7 huyén, tinh, truwong ............... 2022 - 2023)
A. B. C.
Loi giai
B. Ty luan

Cau 1. (HSG 7 huyén Kréng Ana 2022 - 2023)

Cho tam giac ABC, M 1y trung diém ctia BC . Trén tia d6i cia M4 14y diém E sao cho ME =MA |

Goi I 1a mét diém trén AG K 12 mot diém trén EB sao cho A =EK

a) Chtirng minh AAMC =AEMB

b) Chirng minh ba diém LMK thang hang

O T E ké EH vuong goc véi BCH o BC), piéy HBE=40", MEB=35" . MEH

Evp

Loi giai
A

MB =MC|(gt)

ME =MA(gt)

Bvs =Humc (hai goc dbi dinh)
Do d6 AAMC =AEMB (¢.g.¢)
b) Do AMMC =AEMB

do AI =FK nén IC =KB

Uenm =BaM 1,y FoM =KBM
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Xét MCM va AKBM . MB =MClgt)

1IC =KC, Fem =Ky (theo chung minh trén)

Do d6 ACM =AKBEM (g c.g)

suy ra €MI =BMK 4o a6: BMK + Fvp =Bur + Bup =180°

LK.M

Vay thang hang.

¢) Ta co: Byvr =MBE + MEB =40° +35° =75° (tinh chat goc ngoai cuia tam giac)
suy ra:
Buve =180° - Bui =180° - 75° =105°
WEH =90° - Bum =90° - 75° =15°
Cau 2. (HSG 7 huyén Krong Ana 2022 - 2023)

Cho tam giac ABC ¢o goc 4 ti. Ké 4D vuong goc voi AB va AD =AB (tia AD nam giira hai tia
AB v3 ACY) Ke AE vuong goc voi AC va AE =AC (tia AE nam giita hai tia 48 va 4C). Goi

M 13 trung diém cua BC . Chimg minh DE vuéng goc véi AM
Loi giai
A

F

Goi I 1a giao diém caa DE va AM _ Trén tia d6i cta tia MA 14y diém I sao cho M4 =MF

Xét hai tam giac MAB va MFC ¢ MB =MC (gt ).

MA =MF (theo cach v&); Hmp =Puc (hai goc dbi dinh) do 4o AMAB =AMFC (¢ g c)

suy ra; CF =AB =AD WiB4 =MrcF aB//cF (hai goc so le trong bang nhau)
= Fca+848 =180° (1)
Mit khac theo gia thiét thi
BAE +B4AB =BAF + Pur + Bar + B4D
=PAE+PaD+ BaB =180° ()
Tu (1) va (2) suy ra: PFca =P4E+Pap =BuE
Xét hai tam giac AACF vy AEAD 6. CF =4D Pca=Bar (theo chung minh trén);
CA =AE (gt) do d6: MCF =AEAD (¢ g¢) = WED =HEI =84F
ma EAF + PAE =BAF + BAE =90° 5

UEr + e =90° do d6 trong tam giac AIE

- HiE =180 - (REr + B4E) =180° - 90° =90°
ta co:

Vay DE vuong goc voi AM

Céu 3. (HSG 7 huyén Ngoc Lic, trwrong THCS Nguyét An 2022 - 2023)

Cho ABC ¢ H<90° yra phia ngoai tam giac ABC cic tam giac vudng cén tai A 1a AABM v3

AACN
a) Chirng minh réng, AAMC =AABN
b) Chitng minh, BN L CM
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c)Ke¢ 4H L BC (H € BC) Ching minh AH di qua trung diém ctia MN.
Loi giai

]

F
D
M/
L]
A

a) Xét AMMC 3 AABN ¢4
AM =AB (AAMB vuéng céan)
AC =AN (AACN vyong can)

Wrac =Wac(=90°" + Bao)
Suy ra AAMC =AABN (C _ g - C)

b) Goi ! 1a giao diém ctua BN vi AC | K 13 giao diém cua BN voi MC
Xét AKIC vy AIN o

UNI =RCI v (AamC =paBN)

A =kic (ddi dinh)
= e =Wur =90° 4, g¢. MC L BN
c)Ke¢ ME L AH tai E | NF L AH t3i F. Goi D1a giao diém caa MN va AH |
- Ta co: BAH +BHAE =90° (\; BB =90"

Lai co MAE + HME =90" o YME =Ban
Xét AMAE va AABH vuong tai £va H
Co:
YME =BaH (chirmg minh trén)
AM =AB
Suyra AMAE =AABH (canh huyén - goc nhon)
= ME =AH
- Ching minh tuong ty ta co dAFN =ACHA
= FN =AH
Xét AMED vy ANFD yyong tai Eva F
Co: ME =NF =AH
Bump =Fnp (MDE =FDN
Suy ra AMED =ANFD
= MD =ND
Vay: AH di qua trung diém cua MN (dpcm)
Cau 4. (HSG 7 huyén Tam Diép, 2022 - 2023)
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Cho tam giac 4BC vudng can tai 4, tia phan giac cua goc B va goc C cit 4C va 4B lan luot tai £
va D,

a) Ching minh rang BE =CD;, AD =AE

b) Goi ! 1a giao diém cua BE va €D Al cit BC § M | Chimg minh ring tam gidc MAB vudng
can.

¢) Tr 4 va D vé& cac dudng thing vudng goc v6i BE , cac dudng thang nay cit BC 1dn lugt & K va
H . Chimg minh KH =KC

a) AABC yuongcantai A = AB =AC yy ABC =AEB =45°
al 1
=B =B, =B =, =—45 =225
. 1 2 2
BE: CD 13 cac tia phén giac cua ABC va AEB 2
Xét ABCE vy ACBD g
CE =BD ‘
Hpc =Hcp )= ABcD =ACBE
BC chung ‘
(c.g.c)
= BE =CD vy BD =CE (Haj canh tuong tng)
ma AB =4C
= 4AB- BD =AC- CE
= AD =AF
b) Co tia phan giac ctua goc Brle va goc Acs cit AC va AB lanluottai £ va D= BE v
CD 13 hai duong phan giac cia A4BC ¢it nhau tai [
= Al 13 duong phan giac th ba cua tam giac 4BC can tai 4
= Al @dng thoi 1a dudng cao, dudng trung tuyén cua tam giac 4BC can tai 4
= Al 1 BC tai M va MB =MC

Co AMARB Vuﬁng tal M co QB.‘J =45" = E.-‘l"rf =45

= tam giac MAB vuong can tai M .

Tu (1), 2), 3) taco = KC=HK

¢) Goi ¥ va G 1an luot 1a giao diém cua DH va AK v§i BE

Xét ABDH ¢4 BJ 13 duong cao ddng thoi 1a phan giac = ABDH can tai B
= BD =BH

Chtmg minh tuong tu ta c6 ABAK can tai B = BA=BK

= BA- BD =BK- BH 0 4D =HK

Ma 4D =AE = AE =HK (1)

180° - 45°

= Bak =—"— 7" =675
C6 ABAK cantai B ma UBK =45 2
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= W4c =90° - B4k =90° - 67,5° =22.5°
Xét AIC vy ACKA ¢4

Bac =Kca =5 ‘
AC chung

Rac =&, =45° [ = AIC =ACKA (g ¢ g) = Al =KC (3)
co G =BAG - Bar =67.5° - 45° =22,5°

WMo =Rac =225

Xét AMAE ¢4 AG 13 duong cao ddng thoi 1a phan gidc ciia HE

Cau 5. (HSG 7 huyén Bat Xat 2022 - 2023)

Cho tam gidc can 48 C, AB =AC Tren canh BC ldy diém D (D khong tring véi B va C ), trén tia
d6i cia CB liy diém £ sao cho BD =CE  Cjc duong thing vudng goc véi B Cketr DvaE cit
canh 4B vatia 4C lanluottai M va N .

a) Chimg minh; AMDE =ANEC

b) Goi  1a trung diém MN _ Chimg minh: ! 13 trung diém DE

¢) Chimg minh rang: Puong thing vudng goc véi MN tai [ 1uon luon di qua mot diém cb dinh khi D th
ay d6i trén B C,

Loi giai

7]

a) Chirng minh; AMDE =ANEC
Nen 1BC =ECN ., BBM =ECN
xXét AMDB vy ANEC 4.
BBM =ECN (g
BD =CE (g
D=E=90" (4
Suy ra AMDB =ANEC (c-g-C)
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= DM =EN (haj canh twong tng)
= MB =NC (haj canh twong (mg)
b) Chting minh: ! 1a trung diém DE .
Goi ! 1a giao diém cua BC va MN
Ta co6 AMDI yuéng tai D nén Bur + Beip =90° (téng hai gbc nhon trong tam gidc vudng)
ANET vyuong tai £ nén BNt + RiE =90° (tong hai goc nhon trong tam giac vudng)
Ma MID =WIE 44y nen BMI =ENI
Xeét AMDI vy ANEIL o4
BMI =ENT (e
DM =EN (cm cau a)
P =k =90 (gt) _
Suy ra AMDI =ANET (¢_gc)
= IM =IN,ID =IF (canh tuong tng)
Vay BC cit MN taj diém ! 1a trung diém cua MN dong thoi {13 trung diém cua DE
¢) Chimg minh rang: Pudng thang vudng goc vi MN tai I 1udn ludn di qua mot diém cd dinh khi
D thay d6i trén BC .
Goi H 1a chan duong vuong goc ké tir 4 xudng BC |
Xét AAHB vy AAHC ¢
AB =AC(gt)
b =Hr, =o0°
HB =HC (yi ABC g tai A )
Nén AAHB =AAHC (canh huyén- canh goc vudng)

= H‘;‘JB :H‘fif (goc twong ng)
Goi O1a giao diém cua AH v§i duong thing vudng goc voiMN ke tir 1 .
Xét AOAB 3 AOAC ¢
AB =AC(gt)
BAB =BAC (yi ABC can tai 4)
OA canh chung
Nén AOAB =AOAC (¢-g-c)
= BBA =BCA (g6 trong tmg)
= OB =0C (canh twong ung)
Xét AOIM 3 AOIN ¢
IM =IN (I 13 trung diém MN )
Brv =Biv =90°
OI canh chung
Nén AOIM =AOIN (c_g-¢)
= OM =ON (canh twong tng)
X&t AOMB 3 AOCN g4
OM =ON (cmt)
OB =0C (cmt)
MB =NC (cm cAu a)
Nén AOMB—AOCN (¢.c-c)
= BBM =BCN (g¢c wong tmg) (2
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Tur 1:(2) suy ra Bca =Bov =90° do do OC L AC
VayO 1a diém cb dinh.
Cau 6. (HSG 7 huyén Van Ban 2022 - 2023)
Cho tam giac 48 Cnhon, 4H 1a dudng cao. V& vé phia ngoai ciia tam giac 48 C cac tam giac
ABE vuong can ¢ B va tam giac ACF vudng can ¢ C' . Trén tia ddi cua tia AH liy diém
I sao cho 4/ =BC Chirng minh:
a) MBI =ABEC
b) BI =CE 3 Bl LCE
C) AH.CE. BF 4t nhau tai mot diém.
Loi giai

B H C
a) Ta c6 BAI +BAH =180° (hai g ké bu)
EBE +Bar =00° + UpH + BAH =90° +90° =180° = Bar =BBE
xet AABI vy ABEC . AB =BE:BAI =BBC: Al =BC
= AABI =ABEC (c.g-c)
by MBI =ABEC (emt)= BI =CE = %Br =Bec
ABEC cod:
Bpc +BcB + BEC =180°
= 90° + 4B + BB + P34 =180°
= UpH + Bcp + ¥4 =90°
= ¥pc+Bcp =o0°
Suy ra ABCK vudng tai K = CE LBI

Chimg minh tuong ty BF L CI.
c) Xét ABIC .o {H L BC.CE L BI:BF L IC

= IHCE:BE 13 ba duong cao cua tam gidc.
Vay H:CE:BF g3no quy.
Cau 7. (HSG 7 huyén Séc Son 2022 - 2023)
Cho A4BC nhon. Trén tia dbi cua tia 4B |, 14y diém D sao cho 4B = AD  Qua B k¢
duong thang song song véi CD ¢4t duong thang AC i B
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a) Chung minh ring BE = CD; DE /l BC

b) Goi ©> Plan luot 1a trung diém cua BE, CD Chimg minh 4 14 trung diém cua PQ.
¢) Goi Mla mot diém bat ky ndm trong AABC. Pit biu thic

Loi giai
E D
£ 0
P
A
B g — ¢
K

a) Vi BE // CD pgp HpE =HpC (hai goc so le trong)
Xét MEB 3y AMCD 5. BAB =8AD (nai goc déi dinh), 48 = 4D, HBE =HDC
= MEB =AACD (g¢.g)
Suy ra BE = CD (hai canh tuong ung).
Xét MED vy AACB 5: AB = AD | BAB =BAD (14i g6c déi dinh),
AE = AC(do AMEB =AACD)
= MED =AACB (¢ g )

Suy ra HpE =HpC (hai goc tuong tng)

1 1
PD=—BE (QD=-CD _
b) Vi 2 va 2 ma BE =CD nap P8 =0D

Xéet AAPB vy AMOD 4. AB = AD jBB.—! ZQDQ’ PB = CO
= AAPBE =AAQD

(c.g.c)
Suyra PAB=BAD 4 AP =40
Mit khac Byo + Bap =150

Do o PAB+O4B =150° 1ot gigm 4 Po © thiing hang.

vy AP =40 3 4, P, O thang hang nen 4 1 trung diém cial?,

c) Goi / 1a giao diém ctia AM vaBC K¢ BH L AM CK L AM

Ta g MA-BC =MA.(BI +CI) =MA.BI + MACI _ 314 BC > MABH + MACK

MABC 225, 0., +25, 0,

Hay
MB.AC =28, ... +28,

A SO

Tuong tu
MC.AB =258

AACH

T =MA.BC + MB.AC + MC.AB 245,

+25

ABCM

Suy ra
Trang 19/30
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Dau “=" xay ra khi AM L BC, BM 1L AC, CM L AR

Khi d6 M 1a tryc tAm cta A4BC

Vay gia tri nho nhét cia T 1a S wasc khi M 1a tryc tam cua A4BC
Cau 8. (HSG 7 huyén Thanh Son 2022 - 2023)

Cho doan thing BC ¢6 dinh, M 1a trung diém BC, vé tia BX sao cho €Bx =45 ‘Qua M ké duong

thdng vudng goc véi BC cit B tai 4 | trén doan BM 14y diém D batky. Goi H, | 14n luot 12 hinh

chiéucua B, C lén duong thing 4D . Duong thing AM cét CT tai V|

DN 1 AC;

a) Chirng minh

b) Chung minh rang 27 =A%

c¢) Tia phan gidc cua Frrc ludn di qua mot diém cb dinh.
Loi giai

CILAD = DNLAC
| AM NCI =N

a) Tam giac AND c6
[ AM chung

Yenr =Heov =o0°

MB =CM (gt)

Xét AABM vy AACM ¢4 . | £

b)

Suy ra can tai 4

ma ¥BA =45" = MBC yyong can tai 4 = €4B =90° = €41 =HBH (cung phy B4H )

suy ra: MA =MB =MC

AABM =AM CMc.gc)= AB=AC= AABC

[ AB =AC (cmt)
- Xét ABHA vuong tai H va AIC yuong tai 1 co : -ELAI =H5H (cmt)
Suy ra ABHA =A4IC (Canh huyén — goc nhon)

BH =Al

Suy ra (2 canh tuong rng)

c) Co vuong tai H nén WiBH + BDH =90 ; CO AMAD

W4/ + Mipa=o0°

ABDH vuong tai M nén

. ta lai ¢6 BDH =4DM (d6i dinh)
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Suy ra WBH =MaH
'BH =AI(cmt)

.Q!BH :.QMI (cmt)
BM =AM (r:m{)
Xét ABHM vy AAIM oo ;|

HM =IM = AHMI ¢34 tai M
Suy ra )

- Buvr =M1 1y 6 BMr =Bur =90° = Buw + By =90° = Hver =90°

va
= AHMI vyong can tai M = MID =45° 3 BrC =90° = Biv =Ry =45°

Suyra IM 13 tia phan gidc cua goc Hiic

Suy ra tia phan gidc cia Frrc ludn di qua mot diem M ¢6 dinh.
Cau 9. (HSG 7 huyén Thanh Son 2022 -2023)

Cho tam giac 4B8C vuong tai 4. Tia phan giac ciia goc B cat AC tai diém M . Lay diém D trén
canh BCsao choBD = BA_ Goi E la giao diém cua hai duong thang DM va BA .

a) Chirng minh: M4 = MD.

b) K¢ PH LMC (H € MC) va AKX L ME (K€ ME), goi N 1a giao diém cua hai tia DH va

AK . Ching minh AMHN =AMKN v ba didm 2> M- N thing hang.

¢) Tir € ké duong thang vudng goc voi 4AC cit tia BM tai £ . Ching minh:
AB + AM < CF +CM.

Loi giai
B,
1 D
AR ‘
K
N
E
F
a) Xét AABM vy ADBM co; AB =BD (gt)
Uarr =Bear ( Vi BM la tia phan gidc cta goc B)
BM canh chung
= AABM :ﬁ.DB‘M (C-g-C)

Suy ra MA = MD ( hai canh tuong ng)

b) Vi MD = Md v MK =PMI iy
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A A \
suyra MAK = MDH ( canh huyén- géc nhon)
= MK =MH
( hai canh tuong tng)
A A ; o
Dod6 MHN =  MKN ( canh huyén- canh goc vuong)

A4BM =ADBM (cmt)= HmB =Bums :_Q"‘jﬂ

Vi -
Hak

AMHN =AMKN = Hun =Ruw =

Mat khac

Ma AMD =KMH (hai goc déi dinh)
Urp =Haw
Suy ra:
Do do: BMN =HaB + W =Huw + Hnv =180°
Viay ba diém B, M, N thang hang

C) Vi AABM :.&DB.‘H{ (E'JHI) nén Eﬂ:‘l’f :EAM =qa0°

= Tam gidc MDC vudng tai D nén canh huyén MC 16n nhét
= MC > MD ma MD = MA suy ra MC > MA (1)

Miit khac ta o6 4B va CF cung vudng goc voi AC suy ra AB song song voi CF = UsM =EFB (hai

goc so le trong) ma By =By ( Vi BM 1a tia phéan gic cua goc B)
= Baym =Erp
Suy ra tam gidc BCF can tai C nén CF = CB . ’
Ma CB > AB ( Tam giac ABC vudng tai A nén canh huyén BC 16n nhat)
Suy ra CF > 4B (2)
Tu (1); (2) tacd: CM+ CF > MA + AB
Cau 10. (HSG 7 huyén Son Dong, 2022 - 2023)
Cho tam giac 48 CeoM 1a trung diém ciia canh BC. Trén tia ddi cta tia MA lay diém E sao cho
MA =ME
a) Chung minh
b) Goi I 1a mot diém trén doan théng AC , K 1a mot diém trén doan théng EB ma Al =EK
I, M, K

AC /I BE

Chimg minh ba diém thang hang.

Loi giai

a) Xét AMC vy AEMB ¢o:
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MC =MB (gi thiét), PMC =BMB (hai goc déi dinh), MA =ME (gia thiés)
Ma Eam va BEM 13 hai goc so le trong nén AC// BE Ppcem.

b) Do AAMC =AEMB (chimg minh trén) = AMI =EMK (hai géc tuong img).
Xét AAMIT vy AEMK ¢

AT =EK (gii thit), PIM =KEM (theo y a), MA =ME (gia thiéy)
= AAMI =AFMK (c.g.c).

Ma AMK + BMK =180° (hai g6c ké bit) nen AMK + ¥4 =180° = Bvk =180°

Hay ba diém I, M, K thang hang. Ppcm.
Céu 11. (HSG 7 huyén Bio Thing 2022 - 2023)
Cho tam giac 4B C vuong tai A My trung diém cua B C | trén tia ddi cua tia MA liy diém

D sao cho AM =MD  Goi | va K 1an luot 1a chan dudng vuong goc ha tt B va € xuéng
AD. N 13 chan dudng vuéng goc ha tir M xuéng 4C

a) Ching minh: BK/ICI

b) Ké MP vuong goc v6i AB tai P . Chimg minh KV =MP

¢) Goi H 1a chan duong vudng goc ha tr D xubng BC Chtng minh cac duong thing

BI, DH, MN ddng quy ( chi xét truomg hop [ thude doan AM ).

Loi gidi
A
E
P
N
1 1 C
B M HH
D

1) Xét hai tam giac BIM vy CKM o
B =Bxar =90°

MB =MC (M 13 trung diém caa BC)
Bumr =BMK (¢4 dinh)

= WiBr =brcx ma hai goc nay & vi tri so le trong nén BK//CI
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MP LAB| .
_ L= MP/INA

2) Ta co: VAL 4B | = Pua =NAM (50 1¢ trong).
Xét hai tam giac PAM va NMA ¢

Upar =Kva =90°

MA canh huyén chung.

PMA =NAM (o)

Suy ra: APAM =ANMA (ch-gn)= MP =NA (1)

Xét tam giac AABC vuong tai 4 c6 AM 13 trung tuyén thudc canh huyén nén

AM =MEB =MC :I;BC

Xét AAMC can tai M ; MN 13 duong cao dong thoi 1a trung tuyén; suy ra N4 =NC

Xét tam giac AAKC vuong tai K c6 KN [a trung tuyén thudc canh huyén nén

KN =NA =NC ZI;AC
= O

Tir (1) va (2) taco KN =MP

3) Xét hai tam giac AAMC vy ADMB co:
AJ"VI :J'll"fD ( gt)

Yyve =BumB ( déi dinh)

MB =MC (GT).

Suy ra: AAMC =ADME (¢ g ¢) suy ra: Mac =hps ma hai géc ndy & vi tri sole trong nén

AC//BD
MN LAC)| _
; = MN L BC
My AC!IBD |

Goi giao diém cua BC va DH 1a E . Xét tam giac EBD ¢6 BH | DI 13 hai duong cao cit nhau
tai M suy ra M 1a tryc tdm ctia tam giac. Lai c6 MN L BCngn MN 3 quong cao tha ba trong

BI, DH, MN

tam  giac hay MN diqua £ . Suy ra cic duong thang ddng quy tai £ .

Cau 12. (HSG 7 huyén Thao Lam, 2022 - 2023)

4(% <90°)

Cho tam gidc ABC can tai . Goi ! 1a trung diém cua 4B, cac diém N.M lan luot 1 chan
cac duong vuong goc ké tir AB 444 duong thang €7 . Trén doan thang €7 lay diém £ sao cho

AANT =AMBI AM /| BN

a) Chung minh ring , 10i tir d6 suy ra
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b) Chimg minh ring BE 1a phan gidc cia WBH
a) Chimg minh ring Eca =EsC
Loi gidi
A
N
H
B D C

AANI
a) *)Xét va ABMI .4

vt =Bur(=90)

Al =BI (I1atrung diém cia 4B)
HIN =BIM (46 dinh)

= AANT =ABMI (ch-gn)

Suy ra /N =IM (hai canh tuong tng).
*) Xét AAMI 3 ABNI ¢

IN =IM (cm trén)
AiM =BIN (44 dinh)
AI' =BI (]1a trung diém cia 48)
= AAMT =ABNT (c-g-¢)

= Unrr =Bwr
Ma hai goc ¢ vi tri so le trong
Vay AM /BN
b) Xét ANAC vy AHBA ¢6
Une =Bra(=90")
AC =4B (ABC ¢in tai 4)
Uen =Bar (g)
Suy ra ANAC =AHEA (Ch-gn)
Suy ra AN =BH ( Hai canh tuong ung)
Ma AN =BM (AANT =ABMT )
Suy ra BH =BM.
*) Xét AMBE vy AHBE ¢4
BvE =BHE (=90°)
BE 1a canh chung
BH =BM (cm trén)
Trang 25/30



DU AN TACH PE HSG TOAN 7

= AMBE =AHBE (ch-cgv)
= WipE =HBE
Vay BE 1a phan gi4c ctia WH.

O)Ta cé 4 =#4B (o),

Nen FEA =Bac+Bca =Bac+Bap =Bac

Mit khdic Bew =BEv (AMBE =AHBE)

Ma Ber + BEH + Be4 =180°:Bac + UBc +Ucr =180°; HBc =lcB

Suy ra BEM =HBC

Ta lai co EEH :EBC + ECE QBC :Q OF+ ECE

Suy ra ECA =EBC.

Cau 13. (HSG 7 huyén Tam Néng, 2022 - 2023)

Cho tam giac ABC 4B =AC Trén canh BC lay diém D, trén tia ddi cua tia CB lay diém £
sao cho BD =CE  Cac duong thang vudng goc voi BC kétr D va E cat AB va AC 1an luot
M vaN  Puong thang BC cat MN tai diém ! . Chimg minh rang:

a) I 1a trung diém cua doan thang MN |

b) Puong thiang vudng goc voi MN tai 1 1udn ludn di qua mot diém cb dinh khi D thay ddi trén

canh BC .
Loi gidi
A
/Ml§
|D J ¢ I E
B NH | |
o

N

a) Tacod MBp =Hcs (2 gbc day cua tam giac can) va wWcE =Hea (d6i dinh)
= WBD =NcE

Xét AMDB v ANEC ¢, MBD =NCE (¢mp) BD =CE (gp) Wi =NEC(=90")
Suy ra €N =BM (haj canh twong tng), ND =NE (hai canh tuong tng)
Ta c6 MIB =NIC (4¢i dinh) ma BMI + BB =BvE + Nic =90° = Bur =Bve

Xeét AMDI vy ANEI 4. Bur =INE (cmt), VD =NE (cmt), Wepr =REr (=90°)

Suy ra AMDI =ANEI (gcg)
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Suy ra MI =NI (hai canh twong tng)

Do d6 I 1a trung diém cta doan thang MN .

b) Ké AH vuong goc véi BC .

AABC can § A nén AH ciing 1a duong trung truc cia BC

Goi dudng thang vudng goc véi MN tai I cat AH ¢ O,

Vi 1 14 trung diém cua MN nén O! 1a duong trung truc cia MN

Xét AABO vy AACO ¢

AB =AC (gt), O4 13 canh chung, OB =OC (tinh chit diém thudc dudng trung truc)
Suy ra AABO =A4ACO (¢ c.c)

Suy ra 4po =Hco (hai goc tuong ng) (1)

CN =BM, ON =0M (OI 13 dudng trung tryc cia MN'), OB =OC (cmt)
Suy ra ANCO =AMBO (¢ c.c)

Suy ra Nco =Mso (hai goc tuong ung) = Nco =Hpo (2)
T (1) va(2) = Nco =Hco
Ma NCO +HCO =180 (hai géc k& bir)

—Heo =13 o
= Nco 2
= OC 1L AC
Ma 4,8.C ¢6 dinh nén O cb dinh.

Vay duong thang vuong goc voi MN tai 1 ludn ludn di qua diém cd dinh O khi D thay dbi trén
canh BC . i
Cau 14. (HSG 7 huyén Tay Ho, 2022 - 2023)
Cho tam giac 4BC vuong tai4 , lay diém NV thudc canh BC sao cho BN =B84 v BD vuong
goc voi AN (D thuge NA)

a. Chimg minh BD 13 phan gidc ciia ABC

b. Lay diém M thugc canh CBsao cho €M =CA4 K¢ CE |3 tia phan gidc cla ACN(E€ 4N) :
Chémg minh ME L AN
¢. Cho CE ¢4t BDtai O, cht AM i F , BD c&t M t4i I . Ching minh ring [E =40

Loi gidi

a.
xét AABD vy ABND g, Bp4 =BDN =90° (do BD L AN)
AB =NB(gt). BD la canh chung

Nén A4BD =ANBD ( canh huyén- canh goc vudng)
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= HBD :H'_BD( gbc tuong ing)
hay BD1a phan giac Hpc
b. Dé ching minh: ACAF =ACMF(c.g«c)

| FA=FM

CF L AM

Suy ra BAF =BuF(*)
Chimg minh dugc : AAFE =AMFE (¢c-g-c)
Suy ra Bar =Bur ( gbc tuong mg)(2%*)
Tir (%) va (2*) suy ra: BAC =EMC
Lai co BAM +MAN + NAC =90° (4o AABC yyong tai 4)
B4 + WA =907 (doBan =Bna)

Nén suy ra:
Suy ra B4 + BvE =90° (doBVME =Ra0)
= BEN =90° = ME LN

c. Taco ME L AN .BD | AN = ME//BD
X6t AIE oo EF LAMIID L AN
Suy ra 40 LIE

cit nhau tai O nén O 14 truc tim

Suy ra Eip =B40 ( cung phuy véi FEA)

Lai 6 AME =BAM ( ching minh & cau b)
Ma ME /) BD

Suy ra EMA =PI4 ( dng vi )

AADI can tai D

= DI =DA

Xét AIDE vy AAOD ¢

AD =pr:4po =Fpe =90°:BAD =PIE
Nén MDE =AADO (g_c-g)

Suy ra /E =4O ( canh tuwong tng)
Cau 14. (HSG 7 huyén Thanh Thuy, 2022 - 2023)
Cho tam giac 4BC can tai 4. Trén canh BC 13y diém D sao cho BD <CD | trén tia d6i cua tia CB 1y

diém E sao cho BD =CE.(C4c duong thang vudng goc voi BCké tir D va E cét cac duong thang 4B va
ACYan lugt & M va N.
a) Chimg minh rang: BM =CN.
b) Goi K 1a giao diém ctua BC vaMN. Ching minh K 13 trung diém cua MN-
¢) Tu K ké duong thang ¢ vudng goc véiMN- Chimg minh raing duong thang 9 ludn di qua mot diém
¢d dinh khi D thay doi trén canh BC.
Loi giai
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a) Chung minh rang: BM =CN.

Tacé: 1BC =HcB (vi ABC can tai A)

Hes =Een (Hai goc ddi dinh) (2)

suy ra ABC =ECN 14y MBD =Ecn
Bpn =BEN =90°; WD =Ecv (cmt)
= AMDB =ANEC (g ¢ g)

= BM =CN. (hai canh tuong Ung)
b) Goi K 1a giao diém cua BC vaMN. Chirng minh K 13 trung diém ctua MN.

Xét AMDK vy ANEK ¢4
MDx =Wex =90°;
DM =EN " (theo cau a)
MKD =NKE (naj goc déi dinh)
= AMDK =ANEK (mot canh goc vudng va mot géc nhon bang nhau)
= MK =KN (hai canh tuong tng)

Vay K 1a trung diém coa MN-
¢) Tir K ké duong thing @ vudng goc voi MN-Ching minh ring duong thing ¢ ludn di qua mot diém

¢6 dinh khi D thay dbi trén canh BC.
Ke¢ AH L BC (3 H | ta ¢ AAHE =AAHC (canh huyén — canh goc vudng)

= Wap =Fuc
Goi ! 14 giao diém cia 4H va duong thang @ , ta co MAB =AIAC (¢ gc)
¥4 =Ycu (1)
Chira: MKM =AIKN ( haj canh goc vudng bang nhau) = M =IN iy d6 suy ra AIBM =AICN
(ccc) = #B4 =fCN 2)
Tur (1) va (2) suy ra = FCA =HCN =90" = IB L AB = iém I cb dinh.
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Vay dudng thang @ ludn di qua diém ! ¢ dinh khi D thay dbi trén canh BC.

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