BAI 1. QUAN HE GIUA GOC VA CANH POI DIEN TRONG MOQT TAM GIAC

I. TOM TAT LY THUYET
1. Trong mdt tam giac, goc d6i dién vai canh 16n hon 13 goc 16n hon.
2. Trong mot tam gidc, canh dbi dién véi g6c 16n hon 1a canh 16m hon.
3. Trong tam giac vudng, gbc vudng la goc 16n nhat nén canh ddi dién véi goc vudng (tirc 1a canh
huyén) 14 canh 16n nhét.
4. Trong tam giac tl, goc ti 1a goc 16n nhat nén canh ddi dién véi goc tu 13 canh 16n nhat.
II. CAC DANG BAI TAP
Dang 1. So sanh cac canh ciia mét tam giac nhw sau:
Phwong phdp gidi: Dé so sanh cac canh cia mot tam gidc, ta lam
Buéce 1. Xac dinh tam gidc chtra cac canh theo yéu cau cta dé bai.
Burée 2. Xac dinh cac goc dbi dién voi cac canh do, tinh sé do cua goc chua biét (néu can).
Burée 3. So sanh cac goc ddi dién do.
Burée 4: Két luan.
1A. Cho tam giac ABC c6 A=80",C =50".
a) Tim canh 16n nhat cta tam giac 4BC.
b) Tam giac ABC 1a tam giac gi?
1B. Cho tam gidc MNP c6 M =105",N =35".
a) Tim canh nho nhat cta tam giac MNP .
b) Tam giac MNP la tam giac gi?
2A. Cho tam giac DEF ¢6 D= 60°,E‘ =50".
a) Tinh s do ctia goc F .
b) So sanh céc canh cia tam gidc DEF .
2B. Cho tam gidc XYZ cé Y= 47°,2 =58".
a) Tinh s do ctia goc X .
b) So sanh céac canh cua tam gidc XYZ .
3A. Cho tam giac HIK cantai H co H=50".
a) Tinh sb do goc I va goc K .

b) So sdnh cac canh cta tam giac HIK.



3B. Cho tam giac ABC cantai 4 cd B=170".
a) Tinh s6 do goc A va goc C.
b) So sanh cac canh cua tam giac ABC.
4A. Cho tam giac MPD cantai M c6 sd do gbc ngoai tai dinh M bang 120°.
a) Tinh sé do cac goc clia tam giac MPD.
b) So sanh céac canh cua tam giac MPD.
4B. Cho tam giac HMN can tai H c6 sb do goc ngoai tai dinh A bang 160°.
a) Tinh s6 do cac goc cua tam gidc HMN.
b) So sanh céac canh cua tam giac HMN .
Dang 2. So sanh cic géc ciia mot tam giac
Phwong phdp gidi: Dé so sanh cac goc ctia mot tam giac, ta 1am nhu sau:
Buée 1: Xac dinh tam giac chta cac goc theo yéu ciu cua dé bai.
Burée 2: Xac dinh cac canh ddi dién vai cac goc do, tinh cac canh chua biét (néu can).
Burde 3: So sanh cac canh doi dién do.
Burée 4: Két luan.
SA. Cho tam gidc DEF ¢6 DE =5 cm,DF =6 cm, EF =7 cm. Hay so sanh ciac géc ctuia tam gidc
DEF .
5B. Cho tam giac MNP c6 MN =5 cm,NP =12 cm,MP =16 cm. Hay so sanh cdc gbéc cua tam
giac MNP .
6A. Cho tam gidc ABC cintai 4 c6 AB =12 cm va chu vi tam giac 4BC bang 60 cm. Hay so
sanh cac goc cua tam giac ABC.
6B. Cho tam gidc /KL cantai / ¢c6 LK =17 cm va chu vi tam giac IKL bang 45 cm. Hiy so sanh
cac goc cua tam giac /KL .
7A. Cho tam giac POR vudng tai P c6 PQ =6 cm, PR =8 cm. Hay so sanh c4c goc cua tam gidc
POR .
7B. Cho tam gidc UVX vuong tai U c6 UV =21 cm,UX =29 cm. Hay so sanh cidc goc cia tam
giac UVX.
Dang 3. So sanh hai géc khéng trong cung mt tam giac
Phwong phdp gidi: Dé so sanh hai goc khong trong ciing mot tam giac, ta 1am nhu sau:
Cdch 1. Str dung cip goc trung gian (c6 thé 1a cip goc bu hodc phu véi cip goc can so sanh).

Cdch 2. St dung goc thir ba sao cho goc nay bang mét trong hai goc can so sanh va cing nim trong



mot tam giac véi goc con lai.
8A. Cho tam gidc nhon DEF ¢6 DE =6 cm,DF =9 cm.
a) So sanh céac gbc E va géc F.
b) Ké DK vuong goc voi EF tai K . So sanh cac goc EDK va FDK .
8B. Cho tam gidc MNP c¢6 MN =16 cm,MP =7 cm.
a) So sanh cac goc N va géc P.
b) So sanh hai géc ngoai tai dinh N va dinh P cua tam giac MNP .
Dang 4. So sanh hai canh khong trong cung mot tam giac
Phirong phdp giai: Dé so sanh hai canh khong trong cling mot tam gidc, ta thuong sir dung mot canh
thir ba sao cho canh niy bang mot trong hai canh can so sanh va cling nam trong mot tam giac véi
canh con lai.
9A. Cho tam gisc MNP, biét M + N =130",M — N = 40°.
a) So sanh céac canh cua tam giac MNP.
b) Tia phan gidc ctia goc M cit NP & D . So sanh d6 dai cac doan thang ND va PD .
9B. Cho tam giac DEF , biét D:E:F=1:2:3.
a) So sanh céac canh ctia tam gidc DEF .
b) Tia phan giac ctia goc D cit EF & M . So sanh d6 dai cac doan thang EM va FM .
10A. Cho tam giac ABC ¢6 goc B nhon va AB < AC . Tia phan giac cia gbc A4 cit canh BC & M .
Trén canh AC lay diém N sao cho 4B = AN
a) Chting minh rang BM = MN .
b) So sanh BM va MC.
10B. Cho tam giac ABC vuéng tai 4 ¢c6 AC > AB . Tia phan giac ciia gbc B cit canh AC & D.
Ké DE vudng goc voi BC tai E.
a) Chimg minh rang 4D = DE .
b) So sanh AD va DC.
III. BAI TAP TU LUYEN.
11. Cho tam giac ABC cantai A c6 chu vi bﬁng 20 cm, canh BC =8 cm. So sanh cac goc cua tam
giac ABC.
12. Cho tam giac DEF , biét D:E:F=5:7:3. Hay so sanh cac canh cua tam giac DEF .
13. Cho tam gidc MNP vuong tai M , léy diém E trén canh MP.
a) Sosanh NM va NE.



b) Chirng minh tam giac NEP la tam giac tu.

c¢) Ching minh NM < NE < NP .
14. Cho tam giac POR c¢6 PO < PR. Goi E 1a trung diém cta canh OR. Trén tia ddi cia EP lay
diém F sao cho PE = EF .

a) Ching minh tam giac POE va FRE bang nhau.

b) So sanh goc QPE va goc EPR.
15. Ba dia diém G,N,I laba

dinh ciia mot tam giac vudng

tai G, biét GI =20 m. Ngudi

ta budc mot con bo tai diém 7.

Néu dit mot bo rom tai mot diém

K nam gitta G va N thi con

bo c6 té1 dn dugce khong biét

day budc dai 20 m.




HUONG DAN GIAI - DAP SO

1A. Tam gisc ABC ¢6 A=80",C =50"= B=50".

a) Vi 4 la goc 16n nhét, suy ra canh 16n nhat 13 canh BC .

b) Tam gidc ABC la tam gidc cantai A vi B=C=50".
1B. Tam gidgc MNP ¢6 M =105, N =35 = P = 40".

a) Canh nho nhét 1a canh MP .

b) Tam giac MNP la tam giac tu tai M vi M =105".
2A. a) Tam giac DEF c6 D= 60°,E =50"= F =70

b) Vi E<D<F nén DF < FE < DE.

2B. Tuong tu bai 2A.
a) 75°. b) YZ > XY > XZ .

A

: : -~ ~ 180" -50°
3A.a) Tam gidc HIK cantai H ¢c0 H=50=>/=K=———=

2

65°.
b) T do suyra H <1=K nén IK < HK = HI .

3B. a) 40°,70". b) AB=AC > BC.

4A. Tam gidc MPD cantai M c6 sb do goc ngoai dinh M bang 120°

—M=60"=P=D=60". Titd6 suy ra MP=PD = MD.

4B. a) Goc M va goc N c6 sd do 1a 20°. Suy ra, goc H c¢6 sb do 1a 140°.

b) MN > HM = HN .

5A. Tam gidc DEF ¢ DE =5 cm,DF =6 cm, EF =7 cm nén: DE<DF < EF = F <E<D.

5B. Tuong tu bai 5A: N>M>P.

6A. Tam giac ABC can tai 4 c6 AB=12cm nén AC =12 cm va chu vi tam gidfc ABC bang

60 cm
Suy ra BC:60—(12+12)=36 cm. Tudo AB=AC < BC

—~C=B<A4 (theo quan hé gitta goc va canh d6i dién trong mot tam giéc).

6B. Tuong tu bai 1=K>1L.
7A. Tam gidc POR vudng tai P c6 PO =6 cm,PR=8 cm.



T d6 ta c6 PO < PR = R <0 < P (do goc vudng 1a goc 16n nhét).

7B. Tuong tu bai 7A. Pap s6: X<v<U.

D
SA. /
a)Vi DE<DF = F <E.
b) Ta co: EDK +E=FDK +F =90’
Ma F<E(cmt):>ﬁ)7(<l~{l)7<.
N
E K F

8B. a) Thu ty céac goc: N<P.
b) Goc ngoai tai dinh N 16n hon goc ngoai tai dinh P.

9A. a) Vi tam giac MNP c6 M+N= 130",2/\/[\—]/\} =40 nén suy ra

M =(130+40):2=85,N =45 = P=50".

Tudé N <P <M suyra MP<MN < NP.
b) Trén canh MN liy diém E sao cho MP = ME .

Dé dang chting minh dugc:
aMPD =aMED (c.g.c) = PD = ED;MED = MPD =50’

Suy ra DEN =180° — MED =130’ .
Vay tam gidc EDN la tam gidc tu tai £ nén DN > DE hay DN > DP.

~ 9~

D
D+E+F _ 4,
1+2+3

9B.a)VilA):lAf:?7:1:2:3:>? g g

Tur d6 tinh dugc céc goc cua tam giac va so sanh dugc cac canh cua tam gidc DEF :
EF < DF < DE .



b) EM > FM .

10A.
a) Dé dang chimg minh duoc aABM =aANM (c.g.c) nén
BM = MN (canh tuong ing).

b) Vi B=ANM <90° nén gbc MNC >90°. HS tu chung
minh dugoc BM < MC.

10B. -

a) D& dang ching minh duoc a ABD =aEBD (canh huyén goc
nhon) nén AD = DE .

b) D& dang ching minh dugc DC > DE nén DC > DA .

b) AD < DC'.

A D &

12. Tuong ty bai 9B. HS tu lam.
Pép an: E>D > F (84" > 60" >36") nén DF > FE > DE .
13. a) Tam gidc MNE vudng tai M nén MN < NE (1). 4
b) C6 NEP 1a gbc ngoai tai dinh E cia tam gidc MNE nén
NEP = M + MNE =90° + MNE >90° nén aNEP 1a tam giac tu

tai £ . \\\
¢) Vi tam giac NEP la tam giac tu tai £ nén NE < NP (2). — \\\
Tir (1), (2) suy ra MN < NE < NP. B . =
14. a) Dé dang chimg minh dugc a POE =aFRE (c.g.c). 1

b) Tt APQE =AFRE .

— PQ = RF;0QPE = RFE

Ma PQ < PR (gt)nén RF < PR Q K

— EPR < EFR hay Q/PTE>Z«,{P?€



15. Vi tri dat b6 rom 14 diém K nam trén canh GN. Khi d6 tam giac KIG 1a tam giac vuong tai G
nén GI < IK hay IK >20m. Vi vy con Bo khong thé véi tdi bo rom do.




BAI 2. QUAN HE PUONG VUONG GOC VA PUONG XIEN

I. TOM TAT LY THUYET
Dinh ly: A
Trong cac duong xién va duong
vuodng goc ké tir mot diém nim
ngoai mot duong thang dén duong

thang d6 thi duong vudng goc

1a duong ngan nhat.
d

i 5

Chu y:

* Vi d6 dai doan thang 4H 13 ngdn nhat trong cac doan thang ké tir 4 dén d nén d6 dai doan thang
AH duogc goi 1a khoang cach tir diém A4 dén duong thang d .

e Khi diém 4 nam trén duong thang d thi khoang cach tir 4 dén d bang0 .

II. BAI TAP VA CAC DANG TOAN

Dang 1. Xac dinh ciac duwdng vuong géc, dwong xién

Phuwong phap giai: Dua vao khai ni¢m duong vudng goc, dudng xién.

1A. Cho hinh v€, hay xac dinh duong xién, duong vudng goc ké A

tu diem M dén duong thang AC.

B . M
1//
C
1B. Cho hinh v&, hay x4c dinh duong xién, duong P
vudng goc ké tir diém P dén duong thang QY.
‘ - .

2A. V& hinh theo dién dat sau: Q T X Y



- V& duong thang a
- V& diém G khong nam trén dudng thing a .
- V& duong vudng goc GK tir diém G dén duong thing a,K thudc a .
- V@ cac duong xién GM ,GN,GP .
2B. V& hinh theo dién dat sau:
- V& cac duong thang x, y khong tring nhau.
- V& diém D khong nam trén duong thang x cling khong nam trén dudng thang .
- V& duong vudng goc DA tir diém D dén duong thang x, 4 thudc x va dudng vudng goc DB
tir diém D dén duong thang y, B thudc y.
- V& cac duong xién DM ,DN ké tir D dén duong thing x va duong xién DE ké tir D dén
duong thang y .
Dang 2. So sanh d¢ dai cac duwdng xién
Phwong phap giai: Van dung dinh 1y quan hé duong vuong goc va duong xién.
3A. Cho tam gidc ABC vuodng tai 4. Trén tia d6i ciia BA lay hai diém M va N sao cho M nam
gitta B va N.
a) So sanh CM va CN .
b) Sap xép cac doan thang C4,CB,CM,CN theo thir ty d6 dai giam dan.
3B. Cho tam giac MNP vudng tai M . Trén canh MN 4y hai diém A4 va B sao cho MA < MB .
a) So sanh P4 va PB.
b) Sa'ip xép cac doan théng PN,PM ,PB,PA theo thtr ty d0 dai tang dan.
4A. Cho tam gidc DEF vudng tai D .Trén tia ddi cta cac tia ED va FD lan luot liy diém P va O.
a) Ching minh PF < PQ.
b) Ching minh EF < PQ.
4B. Cho tam gidc TAB vuédng tai 7. Trén canh AT lay diém U , trén canh 7B liy diém V.
a) Ching minh 4B > AV .
b) Ching minh 4B > UV .
SA. Cho tam gidc XYZ c6 X >Y.Ké ZH vudng gbc v6i XY .
a) Sosanh ZX va ZY .
b) Trong 3 doan théng 7ZX,ZH,ZY thi doan théng ngén nhéat 1a doan théng nao?

5B. Cho tam giac GHI c6 GHI < GIH . K& GK vudng goc véi Hi .



a) So sanh GH va GI.
b) Trong 3 doan thing GK, GI, GH doan thang ngin nhat 1a doan thang nio, doan thang dai nhat
la doan nao?
6A. Cho tam giac ABC vudng tai A. Trén tia ddi ctia BA iy diém D .
a) So sanh CB va CD.
b) Liy diém E trén canh AC. Chémg minh BE < DC.
6B. Cho tam gidc DEM vudng tai D . Trén canh MD lay diém F .
a) So sanh EF va EM .
b) Liy diém N trén canh DE . Ching minh EM > NF .
Dang 3. Toan c6 ndi dung thue té
Phwong phdp: Van dung dinh 1y vé quan hé giira goc va canh d6i dién trong mot tam giac, dinh Iy

vé duong vudng goc va duong xién.

H K X
7A. Ban Mai tip boi. Puong boi ngay thir nhat, ngay thtr hai, . ; //
ngay thur ba ctia Mai 1an luot 1a cac doan OH,OK,OI. Hoi Mai ¢ / 3 s /ﬁ
dat myc tiéu dé ra 1a duong boi ngay boi hom sau dai hon ngay / /”‘
boi hom trude khong (biét thoi gian boi cua cic ngdy 1a nhu | ///
nhau)? | ra;ff’//

O
7B. Ban Lién chuan bi c,ho ky thi chay ngan ¢ trudng bang By,
cach tap chay va dugc két qua nhu sau: "‘\\
Ngay tht nhét Lién chay dugc quing duong AB. C \\\

Ngay thtr hai Lién chay dugc quang duong AC. | Y

Ngay thtr ba Lién chay dugc quang duong AD. \

Biét cac quing duong Lién chay dugc trong ba ngay déu \\‘
dugc do trong thoi gian 1a 15 phat. Theo em, két qua luyén D A

tap d6 cua Lién co dat muc tiéu dé ra 1a quing dudng hom sau phai dai hon quing dudng hom trude
chua?

II1. BAI TAP TU LUYEN.

8. Cho tam giac ABC c6 goc B la goc ti. Trén canh BC lay diém D. Ching minh rang
AB < AD < AC.

9. Cho tam gidc DEF vudng tai D . Trén canh DE va DF lan luot lay 2 diém P va Q.



a) Chting minh rang PD < PO .

b) Chiémg minh ring PQ < PF .

¢) Chirng minh rang PF < EF .

d) Hay sa“ip Xép cac doan FP,FE,QP va DP theo thu ty d6 dai giam dan.
10. Cho tam giac MNP nhon. Goi ME 1a duong vudng goc ké tir diém M dén canh NP.

a) So sanh EN va NM

b) Chiing minh ring NP < NM + MP .
11. Cho tam giac HIK, vé HM vuodng goc v6i IK (M thudc doan IK). Goi D la diém nam giira
H va M, E la diém nam gita / va M,N la diém nam gitta M va K . Ching minh rang chu vi

tam giac DEN nho hon chu vi tam giac HIK.

12. Nha A - Lung mudn dao mot cai giéng khoan dé e E
dung. Sau khi tham do thi vi tri D,E,F 1a nhitng vi tri M TR
C . . i
thuan lgi nhat dé dao giéng (c6 mach nudc). Néu nha A el e
\ 2 . ’ v oA N s A 2 A A , b H—b‘q“'ﬁ__‘__
- Lung & vi tri M thi nén dao giéng ¢ dau dé khoang P ~3E
, NPV S v A A0 e
cach tir nha dén giéng l1a gn nhat? .
\\\h
F

13. Cho tam gidc ABC c6 goc A4 1a goc tu. K& BD vuong goc voi AC tai D, ké CE vudng gbc
vOi 4B tai E.

a) So sanh do dai cac doan théng BA,BC,BD .

b) Ching minh: BC > DE .



HUONG DAN GIAI - DAP SO

1A. Puong vuong goc 1a MB, duong xién la MA va MC.
1B. Puong xién PQ, PX,PY va dudng vudng goc PT ké tir P dén duong thang XY .
2A. Hinh vé:

2B. Tuong tu bai 2A.
3A. a) Chirng minh dugc tam gidc CMN 1a tam giac tu tat M nén ¢
canh CN 1a canh 16n nhét. Do d6 CM <CN .

b) Ta c6 tam gidc CAB vudng tai 4 nén CA < CB.

Chting minh dugc tam giac CBM tutai B nén CB<CM . \\\

Laico CM <CN. " "
Vay CN >CM >CB>CA. A B M N
3B.a) PA< PB. b) PM < PA<PB<PN. -

4B. a) Dé dang ching minh duoc

tam giac PFQ tutai F nén PF < PQ. \

b) Chirng minh tuong tu cau a, E e LY
dugc FE < FP.Ma PF < PQ nén EF < PQ. ;

[

4B. Tuong tu bai 4A.

5A. a) Vi X >Y nén Z¥ > ZX (quan h¢ gitra goéc va canh dbi z\_

dién trong mQgt tam giac). | N,
b) Trong 3 doan théng ZX,ZH,ZY thi doan théng ngén nhét 1a

duodng vudng goc ZH . ; N N
¢) Ta dé dang chimng minh duoc ZH < ZX < ZY . ;;— —Jf‘— Siasaay ;.;,

5B. a) GH > GI
b) GK ngan nhat, GH dai nhat.



6A.

i D

a) Dé dang chirng minh tam \

giac CBD la tam giac tu tai B B

g \
nén CB<CD.
b) D& dang chimg minh \
.

BE < BC nén BE <DC. A t

6B. Tuong tu bai 6A. a) EF < EM . b) HS ty chiing minh.

7A. Vi OH < OK < OI nén ban Mai c6 dat muc tiéu dé ra.
7B. Tuong tu bai 7A. Chua, vi AB > AC > AD.

8 = \\\\\\
~ R Ty
D¢ dang chung minh dugc AB < AD < AC. -
O
~
\\\ \\'\
\ S
B D C
9. Tuong tu bai 6A.
10. 2) D& dang chimg minh duoc EN < NM (1) “"\
b) Tuong tu cau a, chimg minh duoc EP < MP(2) My
M
T (1), (2) suy ra )
\\
EN + EP < NM + MP . \\
Hay NP < NM +MP. &g %

11. Chirng minh dugc DN < DK < KH
hay DN < HK (1).
Chung minh duoc DE < DI < IH
hay DE < IH(2).
Chung minh dugc: EN < IK (3).
Tu (1), (2), (3) suy ra
DN+ DE+EN <HK +1IH +IK .

Hay chu vi tam gidc DEN nh6 hon

chu vi tam giac HIK.



12. Nha A - Lung nén dat giéng tai vi tri D dé khoang cach tir nha

dén giéng 13 ngan nhat. M \\b\i\
e
T

13. a) Vi tam gidc BAD vudng tai D

(gt) nén BD < BA(1). .

Tai c6 tam gidc ABC tutai 4 (gt) \\“-\_\

nén BA< BC(2). N

Tu (1), (2) suyra BD<BA< BC.

\\
b) Ta c6 tam giac AEC vuong tai £ (gt), Di- 1 /\C
ma A thudc doan DC nén géc DEC 1a gbc tu. ‘\\\\‘

Do d6 DE <DC (3) ma DC< BC (vi tam giac BDC

vuong tai D) (4).

T (3), (4) suy ra DE < BC.



BAI 3. QUAN HE GIUA BA CANH CUA MOQT TAM GIAC

I. TOM TAT LY THUYET

Dinh ly: Trong mot tam giac, d0 dai ciia mot canh bat ky luén nho hon téng do dai hai canh con lai.
Tinh chit: Trong mdt tam giac, d§ dai ciia mgt canh bét ky Iuon 16n hon hi¢u do dai hai canh con
lai.

Nhdn xét: Néu ki hiéu a,b,c 1a 6 dai ba canh tuy ¥y cua mot tam giac thi: b—c<a<b+c.

II. BAI TAP VA CAC DANG TOAN.

Dang 1. Nhén biét ba @) dai c6 phai 1a ba canh clia mjt tam giac hay khong

Phwong phdp gidi: Dé kiém tra ba do dai co phai 1a do dai ba canh cia mot tam giac hay khéng, ta
chi can so sanh d6 dai 16n nhét c6 nho hon tong hai 6 dai con lai hodc do dai nho nhét c¢6 16n hon
hiéu hai d¢ dai con lai hay khong.

1A. Cho cac by ba doan théng c6 do dai nhu sau:

a) 6cm, 8&cm, 10cm .

b) 12dm, 4dm, 19dm.

¢) 23m, 4m, 27m.

Hoi bd ba nao khong thé 1a dd dai ba canh cua mdt tam giac? Vi sao? Véi mdi bd ba con lai, hay
v€ mQt tam gidc c6 do dai ba canh duoc cho trong bd ba do.
1B. Cho cac bd ba doan théng c6 d0 dai nhu sau:

a) 4cm, Scm, 6¢cm.

b) 2dm, 14dm, 16dm.

c) 22m, 4m, 27m .

Hé1 bo ba nao khong thé 1a do dai ba canh ctia mot tam giac? Vi sao? Véi mdi bo ba con lai, hay
v€ mot tam giac co6 dd dai ba canh dugc cho trong bd ba do.
Dang 2. Tim d§ dai mdt canh ciia mdt tam giac khi biét dd dai ciia hai canh con lai.
Phwong phdp gidi: Van dung diéu kién ctia bai toan va bt ding thic tam gidc dé giai.
2A. Do dai hai canh ctia mot tam gidc bﬁng 9 ¢cm va 1 cm. Tinh d6 dai cta canh con lai biét ré“mg do
dai do la mot sb nguyén (cm). Khi d6 tam gidc véi d dai cac canh da biét 1a tam giac gi?
2B. D6 dai hai canh ctia mdt tam gidc bang 5 cm va 2 cm. Tinh d6 dai cta canh con lai biét rang

d6 dai 6 1a mot sé nguyén 1é (cm). Khi d6 tam giac v6i d6 dai cac canh da biét 1a tam giac gi?



3A. Cho tam giac ABC ¢6 AB=2cm,BC =8 cm va BC la canh 16n nhat. Hay tim d¢ dai canh
AC biét rang d6 1a mot sé nguyén (cm).
3B. Cho tam giac XYZ c6 XY =3 cm,YZ =12 cm va YZ la canh l6n nhat. Hay tim d6 dai canh XZ
biét rang d6 1a mot sb nguyén chén (cm).
4A. Cho tam gidc DEF cantai D c6 do dai hai canh la 12 cm va 5 cm. Tim d¢ dai canh con lai.
4B. Cho tam giac MNP can tai P c¢6 do dai hai canh la 6 cm va 9 cm. Tim do dai canh con lai.
Dang 3. Tinh chu vi ciia tam giidc cin
Phwong phdp gidi: Van dung dinh nghia cta tam giac can (hai canh bén bang nhau) va bat ding thirc
clia tam giac dé tim canh con lai, tir d6 tinh chu vi ctia tam giac (bang tong do dai ba canh ctia tam
giac).
5A. Tinh chu vi ctia tam giac can ABC, biét:

a) AB=14 cm,AC =6 cm.

b) AB=5cm,AC =8 cm.
5B. Tinh chu vi ctia tam giac can GHI biét:

a) GH =23 cm,Hl =11 cm.

b) GH =15 cm,HI =31 cm.
6A. Tinh chu vi cia mgt tam gidc can biét d6 dai hai canh cuand 1a 7,5 cm va 3,5 cm.
6B. Biét chu vi ciia mot tam giac can bé“mg 55,7 cm va do dai mot canh cua né bﬁng 11,2 cm. Tinh
do dai cac canh con lai cua tam giac can do.
Dang 4. Chirng minh cac bét ding thirc vé d¢ dai.
Phuwong phap giai:
- Sir dung bat dang thuc ctia mot tam giac néu ki hiéu a,b,c 13 46 dai ba canh tuy ¥ ciia mot tam
giac thi: b—c<a<b+c.
- Str dung céc phép bién doi:
+ Cong vao ca hai vé cia mot bat dang thic vai cung mot so:

a>b=>a+c>b+c
+ Cong timg vé ctia hai bat dang thirc ciing chiéu:
a>b

}:a+c>b+d
c>d

7A. Cho tam giac BAC c¢6 AB=x,AC =y(x>y). Dya vao bat dang thic tam giac, hiy ching



minh rang chu vi cta tam gidc ABC 16n hon 2x nhung nhé hon 2(x + y) :

7B. Cho tam gidc MNP c¢6 MN =u, NP =v(u >v). Dya vao bat dang thic tam giac, hiy ching
minh rang chu vi ctia tam gidc MNP 16n hon 2u nhung nhé hon 2 (u + v).

8A. Cho tam giac MNP, trén canh NP lay diém E khéc N va P.
a) So sanh ME v61 MN + NE .
b) Ching minh ME + EP < MN + NP .
¢) Lay diém F thudc doan ME .
Chung minh rang FM + FP < EM + EP.
Tu d6 suy ra FM + FP < MN + NP.
8B. Cho tam giac DEF , trén canh EF lay diém H (khac E va F).
a) So sanh DE + EH vo61 DH .
b) Ching minh DE + EF > DH + HF .
¢) Lay diém / thudc doan DH .
Chung minh rang HD + HF > ID + IF .
Tu dé suy ra DE+ EF > ID + IF .
9A. Cho tam giac ABC. Trén canh BC liy diém D (khac B va C).
a) Ching minh 4B+ BD > AD .
b) So sanh 24D véi AB+ AC+ BC.
¢) Chtng minh rang AD nhé hon nira chu vi tam gidc ABC .
9B. Cho tam gidc XYZ . Trén canh YZ lay diém M (khac Y va Z).
a) Ching minh XY +YM > XM .
b) So sanh XY +YZ +ZX v&1 2XM .
¢) Chtng minh rang nira chu vi tam gidc XYZ 16n hon XM .
Dang 5. Bai toan c6 ndi dung thue té
Phwong phdp gidi: Van dung bat dang thirc tam giac dé giai.
10A. Ba thanh phé 4,B,C trén ban d6 1a ba dinh cia mot tam giac trong do
AB =50 km,4AC =90 km .



a) Néu dat & B may Truyén phat tin hiéu c6 ban kinh hoat dong bang 50 km thi & thanh phd C ¢6
nhan duoc tin hiéu khong? Vi sao?

b) Néu dit & B may truyén phat tin hidu c6 ban kinh hoat dong bang 150 km thi ¢ thanh phd C c6
nhan duoc tin hiéu khong? Vi sao?

10B. Ba ngdi lang M,N,P trén ban d6 la ba dinh cia mot tam giac trong do
MN =7,5 km,MP =12 km.

a) Néu dat & N may phat song co ban kinh hoat dong bang 4 km thi & thanh phd P c¢6 nhén
duogc tin hiéu khong? Vi sao?

b) Néu dit & N may phat song c6 ban kinh hoat dong bang 15 km thi ¢ thanh phd P c6 nhan
duogc tin hi€éu khong? Vi sao?

III. BAI TAP TU LUYEN.



11. Dya vao bét dang thic tam gidc, hiy kiém tra xem bo ba doan thing c6 do dai dudi day c6 thé
tao thanh mot tam giac hay khong?

a) 5cm,12 cm,13 cm.

b) 5cm,11 cm,5 cm.

c) 7cm,9 cm,16 cm.
12. Chu vi ciia mgt tam giac can la 57 cm, mot canh dai 17 cm. Tinh d¢ dai hai canh con lai cua
tam gidc do.
13. Cho tam giac MNP va diém O nam trong tam giac do.

Chung minh rang OM +OP < NM + NP .
14. Cho tam giac DEF . Goi I la trung diém cia canh EF .

Chung minh rang ID < DE+DE

15. Cho tam gidc GHK c¢6 GH > GK , tia phan giac cua goc G cit canh HK tai M . Goi N la
diém nam gitra G va M . Ching minh GH — GK > NH — NK .
16. Ba tram bién ap tao thanh tam giac c6 cac dinh 1a A4,B,C.

Biét AB =4 km, AC =10 km.

a) Tinh BC biét BC la s6 nguyén nho nhat (km).

b) Ban Mai tinh ring tong duong day dién ndi giita cac tram bién ap 1a 21 000m. Hoi ban Mai
tinh ding khong?



HUONG DAN GIAI - DAP SO

1A. a) 6 cm,8 cm,10 cm 1a d§ dai ba canh ciia mot tam gidc (vi 6 >10—-8 hodc 10 <6+8)
b) 12dm,4dm,19dm khong la d6 dai ba canh cia mot tam giac (vi 4 <19—-12 hoac 19 >12+4).
¢) 23m, 4m, 27m khong la d¢ dai ba canh ctia mdt tam giac (vi 23+4 =27).
1B. Tuong tu bai 1A. HS ty [am.
2A. Goi d6 dai canh con lai cua tam gidc 1a x, khi d6 thém bat ding thic tam gidc ta co:
9-1<x<9+1.Suyra x=9.
Vay d0 dai canh con lai ciia tam giac 1a 9 cm. Khi dé tam giéc la tam giac can.
2B. Tuong tu bai 2B. HS ty lam.
3A. Vi BC la canh 16n nhat, ma BC =8 cm nén AC <8 cm.
Mat khac AC > BC—-AB=8-2=6cm.
Vay AC =7 cm.
3B. Tuong tu bai 3A. HS tu lam.
4A. Vi tam giac DEF cantai D c6 d0 dai hai canh 1a 12 cm va 5 cm.
Truong hop 1: DE=DF =12 cm, suyra EF =5 cm.
Khi d6 DE - DF < EF < DE+ DF(12-12<5<12+12) thoa man.
Truong hop 2: DE=DF =5cm suy ra EF =12 cm, Khi d6 EF —DE > DF(12-5>5) nén
khong thoa man.
Vay canh con lai cua tam giac la 12 cm.
4B. Tuong tu bai 4A. HS tu lam.
SA. a) Vi tam gidc ABC can, tuong tu bai 4A tim dugc BC =14 cm. Khi d6 chu vi tam gidc ABC
1a 14+14+6=34(cm).
b) Vi tam giac ABC céan, tuong tu bai 4A tim dugc BC =5 cm hodac BC =8 cm.
Truong hop 1: BC =5 cm
Chu vi tam gidc ABC 1a: 5+5+8=18(cm)
Truong hop 2: BC =8 cm
Chu vi tam gidc ABC 1a: 5+8+8=21(cm).

5B. Tuong ty bai SA. HS ty lam.
6A. Tuong ty bai SA. HS ty lam.



6B. Xét truong hop 1: Néu canh bén cta tam giac can bang 11,2cm.
Vi chu vi clia tam giac cAn bang 55,7 cm nén do dai canh day cua tam giac cén la:
55,7-11,2.2 = 33,3(cm).
Diéu nay 1a vo 1y vi theo bat dang thirc tam giac ta co:
1,2+11,2=22,4<33,4.
Xét truong hop 2: Néu canh ddy cua tam giac can bang 11,2cm.
Vi chu vi ctia tam giac can bang 55,7 cm nén do dai canh bén ciia tam giac can la:
(55,7-11,2):2=22,25(cm)
Vay do dai 2 canh con lai cia tam giac can 1a 22,25 cm .
7A. Ap dyung bat dang thirc tam giac ta c6: AB— AC < BC < AB+ AC
Suyra AB—AC+ AB+ AC<BC+ AB+ AC < AB+ AC+ AB+ AC.
Suyra 24AB < AB+ AC+ BC < 2(AB+AC).

Suyra 2x < AB+ AC+BC <2(x+y).

Vay chu vi cua tam gidc ABC 16n hon 2x nhung nho hon 2(x + y) .

7B. Tuong tu bai 7A. HS tu lam.
8A.a) ME < MN + NE

(bat ddng thie tam gidgec MNE ). ot

b) Tur clu a, ta co: \\ S

ME < MN + NE N

— ME + EP < MN + NE + EP j \ N

= ME + EP < MN + NP . (dpcm) e

¢) Tuong tu cau a, / b :\‘_\,}_’

tacd FP < FE + EP 0 E

= FP+MF < FE+ EP+ MF = ME + EP

Ma theo cau b, ta c6 ME + EP < MN + NP nén suyra FP+ FM < MN + NP.
8B. Tuong tu 8A. HS tu lam

9A.a) AB+ BD > AD (bat dang thirc tam giac ABD).
b) Ta cd: AC +CD > AD (bt dang thirc tam giac ADC).



Két hop voi cau a, ta c6 AB+BD + AC+CD > AD+ AD A
hay AB+BC+ AC >24D .
c) Tur cau b suy ra \

<AB+AC+BC
2

AD

hay 4D nho hon nura chu vi tam giac ABC. B D C
9B. Tuong tu bai 9A. HS tu lam.
10A. a) Vi 4,B,C la ba dinh ciia mQt tam giac nén

AC—-AB<BC< AB+ AC

hay 40 < BC <140 . Vay nén:

Néu dit & B may truyén phat tin hiéu c6 ban kinh
hoat dong bang 50 km thi ¢ thanh phd C c6 thé
nhan duogc tin hiéu néu BC <50 km hoic khong

nhan duoc néu BC > 50 km.

b) Néu dat & B may truyén phat tin hiéu co ban
kinh hoat dong bﬁng 150 km thi ¢ thanh phé C nhan
duoc tin hiéu vi CB <140 km <150 km.
10B. Tuong tu bai 10A. HS tu lam.

11. Tuong ty bai 1A. HS ty [am.

12. Tuong ty bai 2A. HS ty [am.

13. Goi giao diém ciia MO véi NP 1a E . M
Ta c6: OP < OE + EP
(bat dang thirc tam giac OPE)
Suy ra OP+OM < OE+ EP +OM
hay OP + OM < ME + EP (1).
Talai c6 ME < MN + NE
(bat dang thirc tam giac MNE )
Suy ra ME + EP < MN + NE + EP
hay ME + EP < MN + NP (2).
T (1) va (2) suy ra
OP+0OM < MN + NP.




14. Trén tia dbi cta ID 1dy diém K sao cho ID = IK .
Dé dang chting minh dugc
ADIE = AKIF (c.g.c)

suy ra ED = FK .
Tacé6 DK < DF + KF
hay 2DI < DF + DE .
DE + DF

Vay ID <

15. Trén canh GH ldy diém I sao cho
GK =Gl .
Dé dang chting minh dugc
AGKN = AGIN (c.g.c)
suy ra NK = NI .
Taco IH > NH — NI
(bt ddng thirc tam giac INH ).
Hay GH —GI > NH — NI
Suy ra GH —GK > NH — NK
(vi GI =GK,NI = NK).
16.a) Tacé AC—-AB<BC< AB+ AC
(bat dang thirc tam gidc ABC)
Hay 6 km < BC <14 km.
Vi BC 1a s6 nguyén nho nhat nén BC =7 km .
b) Chu vi tam gidc ABC 1a 4+10+7 =21(km)=21000(m).

Viay ban Mai tinh dling.



BAI 4. SU DPONG QUY CUA BA PUONG TRUNG TUYEN,
BA PUONG PHAN GIAC TRONG MOQT TAM GIAC.

I. TOM TAT LY THUYET
1. Sw dong quy ciia ba dwdng trung tuyén trong mot tam giac.

a) Pinh nghia dwong trung tuyén:

e Poan thang AM nbi dinh A cta tam giac ABC véi A
trung diém M cia canh BC goi 1 dwong trung tuyén \\\
(xuét phat tir dinh 4 hoic ung voi canh BC) cua tam ’
giac ABC.

 Mdi tam gidc c6 ba dudng trung tuyén.

b) Tinh chit:

* Ba dudng trung tuyén ctiia mot tam giac cung di qua mot

diém (hay dong quy tai mot diém).
 Cha y: Piém do6 cach mdi dinh mot khoang bang % d6 dai duong trung tuyén di qua dinh ay.

Diém dong quy cta ba duong trung tuyén goi 1a trong tim cuia tam gic.
e Trong hinh v& trén, tam gidc 4BC c6 ba duong trung tuyén AM , BN,CP dong quy tai trong tim
GA GB GC 2

G, ta co: = = =—.
AM BN CP 3

2. Sw dong quy ciia ba dwdong phin giac trong tam giac.
a) Pinh nghia dwong phan giac:

* Trong tam gidc ABC, tia phan giac cua goc A cat
canh BC tai diém D thi doan thflng AD dugc goi la
duong phan gidc (xudt phat tir dinh A4) cla tam giac
ABC.

» Mdi tam gidc c6 ba duong phan giéc.

b) Tinh chit:

* Ba dudng phan giic ciia mot tam giac déng quy
tai mot diém. Diém nay cach déu ba canh cta tam giac do.

e Trén hinh v&, tam gidc ABC c6 ba dudng phan gidc 4D, BE,CF dong quy tai diém I, ta co:
IK =IM = IN .



II. BAI TAP VA CAC DANG TOAN

Dang 1. Tinh ti s6 d§ dai cac doan thing

Phwong phdp gidi: Van dung tinh chat ba dudng trung tuyén cta tam giac.

1A. Cho hinh v&, hiy dién vao chd cham céc s6 thich hop dé hoan thanh cac déng thirc sau.
a) GA=...AM,

8
GM =...AM; /\\
ANY
GM =...GA. f e
\ N
b) GB=...BD; \ >‘\
GD =...BD; X ™
i e
GD=...GB. . .
¢) BD=...BG; A 2 ¢
AM =...GM .

1B. Cho hinh v&, hiy dién vao chd chdm

cac sO thich hop dé hoan thanh cac dang

, o
thirc sau. /,%

a) GE =...EN;GN =...EN, //
GE =...GN /f’"/_/ J#
o H‘(_.—

b) GF =...FM . P /
/ e £ :

GM =.. F M . i f.a-"‘"/ ‘,_.-"/

GM =...FG P W A

...FG. 2 =

c) FM =...FG,EN =...GN .
Dang 2. Chirng minh mdi quan hé giira cac doan thing
Phwong phdp gidi: Van dung kién thtc vé
- Tinh chat ba dudng trung tuyén cta tam giac.
- Tam giac bang nhau.
2A. Cho tam giac DEF c6 ba duong trung tuyén DM ,EN,FP d6ng quy tai G. Trén tia ddi cta
GD lay diém Q sao cho GD = GO . Chirng minh rang:

a) Cac canh EG,GQ,QF cua tam giac EGQ bang % cac duong trung tuyén cia tam gidc DEF .

b) Cac duong trung tuyén GK,EM,OH cla tam gidfc EGQ lan lugt bang nira cic canh
DE,EF,FD cuatam giac DEF .



2B. Cho tam giac MNP c6 ba dudng trung tuyén MI,NK,PL dong quy tai G. Trén tia ddi cia
GM lay diém O sao cho GO = GM . Ching minh rang:

a) Cac dudng trung tuyén MI,NK,PL cua tam giac MNP lan luot bing % cac canh cua tam

giac NGO.

b) Cac canh MN,NP,PM cua tam gidc MNP lan luot gip hai lan cac dudng trung tuyén
GD, NI,OF cua tam giac NGO.
3A. Cho tam gidc XYZ. Trén tia d6i ciia XY lay diém 7 sao cho XY = XT . Trén canh XZ ly

diém V sao cho XV = %XZ .Tia YV cét TZ tai diém U. Ching minh rang:

a) U 1a trung diém cta 7Z .
b) XU song song voi YZ .

c)XU:%YZ.

3B. Cho tam giac GHI. Trén tia d6i cia GH lay diém N sao cho GH =GN . Trén canh GI lay
diém M sao cho GI =3GM . Tia HM cat NI tai diém P. Chung minh:

a) P la trung diém cta NI .

b) HI =2GP.

c) GP song song v&i HI .
4A. Cho goc nhon xAy. Tir mot diém E trén tia phan gidc cia goc 4, ké cac dudng vudng goc
EB,EC dén hai canh Ax, Ay.

a) So sanh EB va EC.

b) Chimg minh 48 = AC.
4B. Cho goc mOn khac goc tu. K¢ tia phan gidc Of ctua gébc mOn va tia phan gidc Oz cua goc
ngoai ké bu véi goc mOn . Chirng minh:

a) Ot vuong goc voi Oz.

b) Khoang cach tir diém A4 batky trén tia Oz dén hai dudng tia Om va On 1a bang nhau.
Dang 3. Chirng minh mét diém 1 trong tAm ciia mét tam gidc, mdt diém nim trén dwong
phén giac ctia mét goc
Phuwong phap giai:
- Pé chimg minh mét diém 13 trong tAm cta mot tam gidc, ta c6 thé chimg minh theo mét trong hai

cach sau day:



Cdch 1. Chtrng minh diém d6 13 giao diém cta hai dudng trung tuyén trong tam gidc.

Céch 2. Chimg minh diém dé thudc mot dudng trung tuyén va thoa man mét trong cac ti 16 vé tinh
chét ba dudng trung tuyén trong tam giac.

- Bé chimg minh mot diém thudc dudng phin gidc ciia mot goc, ta co thé chimg minh theo mot
trong hai cach sau day:

Cdch 1. Chirmg minh duong thang chira diém d6 1a duong phan giac cua goc.

Cdch 2. Chtng minh diém d6 cach déu hai canh cia goc.

5A. Cho tam gidc DEF . V& trung tuyén EM . Trén tia EM lay hai diém G va N sao cho

EG = %EM va M 1a trung diém cia GN . Goi P la trung diém cia NF,GP cit MF tai O.

Chtng minh rang:

a) O la trong tdm cua tam giac NGF'.
b) Lay 7 thudc doan GF sao cho GI = %GF . Chimg minh rang 3 diém E,I,P thang hang.

c) GO:%EF.

5B. Cho tam gidc MNP . V& trung tuyén NQ. Trén tia NO lay hai diém G va K sao cho
NQ :%GN va O 1a trung diém cua GK . Goi E 1a trung diém cta KP,GE cit PQ tai F.Chung

minh rang:

a) F la giao diém cac duong trung tuyén ctia tam gidc KGP.

b) NP =3GF .
6A. Cho tam giac ABC c6 hai dudng phan giac BE,CF cit nhau tai /. Ching minh rang / cach
déu 4B va AC.
6B. Cho tam giac GHI c6 hai dudng phan gidc GM, HN cit nhau tai P. Ching minh rang P thudc
tia phan giac cua goc GIH .
7A. Cho gbc mAn khac goc bet. Trén tia Am ldy hai diém D va E, trén tia An lay hai diém F va
H sao cho AD = AF,AE = AH . Goi K la giao diém cia DH va EF . Chimg minh rang;

a) EF = DH .

b) Tam gidc EKD va tam gidc HKF bang nhau.

c) AK la tia phan giac cua goc mAn .

7B. Cho tam gidc DEF cantai D. Trén canh DE va DF lan luot léy hai diém H va K sao cho



DH = DK . Goi giao diém ciia EK va FH 1a O.Ching minh rang:
a) EK = FH .
b) Tam gidc HOE va tam gidac KOF bang nhau.
c) DO vudng géc voi EF .
Dang 4. Puong trung tuyén, duwong phin giac trong cic tam giac dic biét
Phwong phdp gidi: Van dung tinh chit ciia tam giac cin, tam giac vudng, tam giac déu va tinh chat
ba dudng trung tuyén trong tam giac dé giai bai tap.
8A. Cho tam giac déu ABC c¢6 G la trong tAm. Ching minh ring GA= GB = GC .
8B. Cho tam giac déu DEF c¢6 O 1a giao diém cta hai duong trung tuyén trong tam giac. Ching
minh rang OD = OF = OF .

9A. Cho tam gidc ABC vudng tai A, trung tuyén AD . Chimg minh rang 4D = %BC.

9B. Cho tam giac MNP vudng tai M . Trén canh NP liy diém E sao cho NP =2ME . Chimg
minh ring ME 1a trung tuyén tmg v&i canh NP.

10A. Cho tam giac GHK c6 dudng trung tuyén GM . Biét ring GM :% HK . Chimg minh rang

tam gidc GHK vuong tai G.

10B. Cho tam gidc XYZ c¢6 E la trung diém ctia YZ sao cho YZ = 2.XE . Ching minh rang tam giac
XYZ vuong tai X .

11A. Cho tam giac ABC cantai A, c6 G 1a trong tAm cta tam gidc va / 13 giao diém cac dudng
phan giac ctia tam gidc. Chirng minh rang ba diém A4,G,/ thang hang.

11B. Chimng minh rang trong tam giac ABC, duong trung tuyén AM dong thoi l1a dudng phan giac
thi tam gidc ABC la tam giac can tai 4.

Dang 5. Bai toan c6 ndi dung thue té

Phwong phdp gidi: Van dung tinh chat vé ba duong trung tuyén, ba duong phan giac cia tam giac dé
giai.

12. Ba thanh phd A4,B,C trén ban d6 1a ba dinh ctia mot tam giac can tai 4 c6 A=50". Nguoi ta
can dit mot tram phét song tai mot diém 7 sao cho khoang cach tir tram phat séng I dén cac canh
AB,BC,CA 1a bang nhau. Tinh s6 do goc BIC.



sty
a

B vC

B Sl £

13. Ba dia diém M, N, P trén ban dd 1a ba dinh ciia mot tam giac can tai M . Goi MH =90 cm 1a
khoang cach tr M dén canh NP. Nguoi ta mudn xay mQt tram bién ap tai trong tdm cua tam giac
MNP. Ban Vinh tinh dugc khoang cach tur tram bién ap dén diém M 1a 35 cm. Héi ban Vinh tinh
c6 dung khong?

M

III. BAI TAP TU LUYEN.
14. Cho tam giac MNP . Goi I 1a giao diém hai phan giac ctia hai goc N va M . Qua I ké dudng
thang song song voi NP, cit MN tai E vacit MP tai F.Ching minh rang EF = NE + PF .
15. Cho tam giac DEF . Goi I 1a giao diém cac dudng phan gidc trong cia hai goc E va F va K
1a giao diém cac dudng phan gidc ngoai ciia hai gbc £ va F. Chimg minh rang D,,K thing hang.
16. Cho tam gidc TUV. Céc tia phan giac cua goc U va V cit nhau tai O. Goi 4,B,C lan luot 1a
chan cac duong vudng goc ké tir O dén TU,TV,UV . Tia TO cat UV tai D . Ching minh rang:

a) OA=0B=0C.

b) Goc UOC va goc DOV bang nhau.

17. Cho tam gidc DEF c6 D =120". Céc tia phan gidc DM ,FN cét nhau tai O. Tia phan gidc goc



ngoai tai dinh £ cét tia FD tai P. Chirmg minh rang:

a) EO vuong goc voi EP.

b) Goc EMP va gbc PMD bang nhau.

¢) Ba diém M, N, P thiang hang.
18. Cho tam giac ABC c6 duong trung tuyén AD.Tu D ké DE song song voi AB (E thudc AC).
Biét AE = ED va BE cit AD tai G.Chéng minh rang:

a) Tam giac ABC cantai 4.

b) G la trong tdm cua tam giac ABC.



HUONG DAN GIAI - DAP SO

1A. a) GA :%AM,GM :%AM,
1
GM ==GA.
2
2 1
b) GB==BD,GD=—BD.
3 3
1
GD=-GB.
2
3

©) BD =BG, AM =3GM .

1B. Tuong tu bai 1A. HS tu lam.
2A. a) Vi ba duong trung tuyén DM, EN,FP cta tam giac EDF dong quy tai G( gz‘) nén
EG=§EN.GD:§DM.GF=§FP. D

Laic6 GD = GQ (gt) nén GO = %DM .

Dé dang chig minh
aGMF =aQME (c.g.c).
Suy ra EQ = GF (canh tuong tng)

Suyra EQ = %FP.

Vay EG =§EN.EQ=§FP.GQ=§DM.

.y M 2 Je \ A 5 s
Hay céac canh cua tam giac EGQ bang 3 cac duong trung tuyén cua tam gidc DEF .

b) Tacé: EM :MF:%EF (gt) (1).

Dé dang chimg minh dugc aDGN =aQGH(c.g.c )

Suy ra QH = DN =%DF(2).



Tu cauatacdO aAGMF =aQME suy ra MGF = @

Suyra EQ//GF Hay QFE//FP suy ra PGE = GEK .

Lai co PG:%FG:%QEzEK.

Twr d6 chung minh duoc aAPGE =aKEG(c.g.c) suyra PE=GK = %DE (3).

Tir (1), (2), (3) suy ra cac dudng trung tuyén GK,EM,GH cua tam giac EGQ bang nira cic canh
cua tam giac DEF
2B. Tuong tu bai 2A. HS tu ching minh.
M

3A.a) Vi XT = XY (gt) nén ZX 1a duong trung tuyén cua
tam giac 7YZ . Ma V thudec ZX va XV :é XZ suyraV

la trong tam cua tam giac TYZ. Lai c6 V' thudc YU nén YU

1a duong trung tuyén cta tam gidc TYZ hay U 13 trung
diém cua 7Z.

b) Trén tia ddi ca tia UX ldy diém K sao cho UX =UK

D¢ dang chimg minh dugc aTXU =aZKU (c.g.c)

suyra KZ =TX = XY va T/)-(\UzZ/I-(?], suyra TY //ZK

nén YXZ = KZX .

Tt d6 chiing minh dugc a XYZ = AZKX (c.g.c)

— YZX = KXZ = YZX = KXZ suyra XK //YZ hay XU //YZ.

c) Tu aXYZ = AZKX (c.g.c)suyra YZ = XK (hai canh tuong ung).



Tir do suy ra XU :%XK :%YZ.

3B. Tuong tu bai 3A. HS tu ching minh.

4A. a) Chung minh aABE =aACE
(canh huyén - goc nhon). Do d6 EB = EC.
b) D& dang ching minh duoc aABE =a ACE
(canh huyén géc nhon) nén AB = AC .

4B. a) Goi goc ké bu v6i mOn 1a mOx.
= == 1l == 11— 1 . .
Ta co tOm+mOz:§mOn+—xOm:5.l8O =90".

b) Tuong tu 4A. HS tu ching minh.
5A.a) Vi P la trung diém cua NF (gt) nén GP 1a duong trung tuyén ctia tam gidc NGF .

Lai c6 M la trung diém cia GN ( gt) nén FM la duong
trung tuyén ctia tam giac NGF.

Hai duong trung tuyén GP va FM cét nhau tai O nén
O la trong tam cua tam giac NGF' .

b)Vi O 1la trong tdm cua tam giac NGF nén

GO=2GP (1

Xét tam gidc NEF c6 EP va FG la hai duong trung

tuyén nén theo két qua cua bai 3A ta cé GP = %EF (2).

Tu (1) va (2) suyra GO = %GP = %%EF = %EF (dpcm).
5B. Tuong tu bai 5A. HS ty chirng minh.
6A. Vi tam giac ABC c6 hai dudng phan gidc BE,CF cat nhau tai / nén A/ 1a dudng phan giac
thr ba ciia tam gidc ABC . Vay [ thudc tia phan giac ctia goc BAC.
6B. Tuong tu bai 6A. HS ty chirng minh.
TA. a) Xét aAFE va aADH ¢6 AE = AH (gt)



Goc 4 1a goc chung AF = AD(gt)
Suy ra aAFE =aADH( c.g.c)

nén EF = DH (canh tuong ung).
b) Th s AFE =AADH(cmt)

suy ra

—

DEK = FHK: AFE = ADH = KFH = KDE

Dé dang ching minh DE = FH .

T d6 suy ra aAEKD =aHKF(g.c.g) .

¢) T aAEKD =aHKF (cmt) nén KD = KF (canh tuong Ung).

Tir d6 aDAK =aFAK(c.c.c)= DAK = FAK (hai gbc tuong tng).

Vay AK la tia phan giac cia goc mAn .
7B. Tuong tu bai 7A. HS ty chirng minh.

8A. Goi AM,BN,CD la cac dudng trung tuyén.
Vi tam gidc ABC déu nén dé dang chimg minh
dugc aABM =aBCN do d6 AM = BN (1)
va aABM =aACD suy ra AM =CD (2)
Tu (1), (2) suy ra AM = BN =CD

Lai co: GA=§AM.GB=§BN.GC:§CD

nén GA=GB=GC.
8B. Tuong tu bai 8A. HS ty chimg minh.



9A. Trén tia d6i cua tia DA iy diém E sao cho DA = DE .

Dé dang ching minh

AaADC =aEDB(c.g.c)

suyra AC = BE va CAD = BED
Suyra AC//BE .

Ma CA vudng goc voi AB nén EB vudng goc véi BA .

Vay goc EBA vudng.

Xét aCAB &aEBA ¢6: CA= EB(cmt),CAB = EBA=90", AB 1a canh chung,

A

Suy ra aACAB =aEBA,nén CB = AE ma AD = %AE suyra AD = %BC (dpcm).

9B. Tuong tu bai 9A. HS tu chimg minh.
10A. Theo dé bai ta co

GM=MH=MK=%KH.

Tt d6 suy ra tam giac KMG can tai M nén K = KGM

va tam gidc MGH cantai M nén H = MGH .

Ma K +H + KGH =180° < KGM + MGH + KGH =180°

Hay KGH + KGH =180 < 2KGH =180° < KGH =90’ .

Vay tam giac GHK vuong tai G.
10B. Tuong tu bai 10A. HS tu chiing minh.

11A. Goi AM 1a dudng trung tuyén,
khi do G thuoc AM (1)
Dé dang chimg minh duoc
aABM =rACM (c.c.c) suy ra
goc BAM va goc CAM bang nhau hay

AM 1a phan giac cua goc BAC suy ral thugc AM (2).

Tir (1) va (2) suy ra A,G,I thang hang.

M




11B. Trén tia AM lay diém D sao cho AM = MD. 4
Dé dang chting minh dugc
aDBM =rACM (c.g.c)
suy ra BD = AC va hai goc BDM , CAM bang nhau.
Ma hai goc CAM ,BAM bang nhau

nén suy ra hai goc BAM , BDM bang nhau. u M ¢
Vay tam gidc ABD cantai B suyra BA=BD.
Laico BD=AC (cmt)nén BA= AC.
Vay tam gidc ABC cantai 4.
12. Vi tam giac ABC cantai 4 co D

A=50"= ABC+ ACB =130".
Vi khoang cach tur / dén cac canh AB,BC,CA

bang nhau nén 7 1a giao diém ba dudng phan giac.

Khi d6 ﬁn@:%@%@

:l(ﬁ*+@) L1300 265
2 2

Xét aIBC ¢ IBC +ICB = 65 (cmt)

— BIC =180°—65 =115".

13. D& dang chimg minh dugc duong
vudng goc MH dong thoi 1a dudng
trung tuyén nén trong tim G cua
tam gidc thuoc MH .

Theo tinh chit ba dudng trung tuyén

taco GM = %MH = %.90 =60(cm).

Viy Ban Vinh noi khoang cach tir tram bién ap dén diém M trén ban do 1a 35 cm 13 khong ding
14.



; ‘“WA‘;
P

Vi EI//NP nén EIN = INP = INE suy ra tam giac /EN can tai £ nén El = EN.
Chung minh tuong tu ta c6 FI = FP.

Tw do suyra EF = EI +IF = EN + FP.
15. Vi I 1a giao diém cac duong phan gidc ciia tam giac
DEF nén [ thudc duong phan giac cua goc EDF (1)
Ha KA vudng goc véi EF, KB vudng goc vo1 DF,KC

vudng goc voi DE' .

Vi K thudc duong phan giac cuia goc ngoai dinh £ nén
KA =KC,K lai thuoc dudong phan giac cuia goc ngoai dinh
F nén KB=KA.Tu do suy ra KB=KC nén K thugc tia
phéan giac cua goc EDF (2) Tu (1) va (2) suyra [ va K
cing thudc tia phan gidc cua géc EDF nén ba diém
D,I,K thang hang.

16. a) Vi O 1a giao diém cac duong phan giac cua goc
U va V nén O 1a giao diém cac duong phan giac cua
tam giac TUV. Do @6 O céch déu ba canh cta tam giac
TUV.Vay OA=0B=0C.

b) Vi TO 1a phan gidc nén géc UTO va goc OTV
bang nhau.

Ta c6 VOD 1a gbéc ngoai dinh O cua tam giac TOV
nén VOD = OTV +OVT (1)

:UTV+2TVU :180 - TUV _o0 — leJV (1)



Xét tam gidc OUC vuodng tai C nén UOC =90° — OUC =90 —% (2).
Tir (1), (2) suy ra UOC = DOV .
17. a) Dé dang chiung minh OE vudng goc véi
EP (phan giac cua hai goc ké bu).

b) Vi EDF =120’
— EDP=60" ma DM 1a phan giac nén

EDM = MDF = 60"

= yDP = MDF = 60’

— yDP = EDP = 60"

Suy ra DP la phan giadc goc ngoai dinh D . Ma EP la phan giac géc ngoai dinh £ nén P la giao
diém hai phan gidc goc ngoai dinh D va E cta tam giac MDE .

Hs tw chitng minh bai toan phu: Néu diém M cach déu 2 canh Ox, Oy ctia xOy (khac géc bet)
thi M thuQc phan giac cua x/Oj/ .

Vi P thudc phan giac XED nén P céc déu Ex va ED ; Vi P thudc phan giac ED\y nén P cach
déu DE va Dy.Do d6 P cach déu Ex va Dy hay P cach déu Mx va My nén theo bai toan phy ta
suy ra P thudc phan giac EMD.

Suy ra MP la phan giac cua goc EMD . Do d6 EMP = PMD .

c) Vi N thudc phan giac cua DFE nén N cach déu FE va FP (1)

Ta c6 PDM = EDM = 60" = DE la phan giac cua PDM

Nén N thudc PDM = N céch ddu FP va DM (2)

Tir (1) va (2) suy ra N cach déu DM va FE

Theo bai toan phu cau b), suy ra N thudc phan giac cua EMD

Ma P thudc phan giac cia EMD
Nén M,N,P thang hang.
18. a) Vi AE = ED nén tam gidc AED can tai E, suy ra EDA=EAD.

Ma DE//AB (gt) nén ADE = DAB . Tix d6 suy ra BAD = DAC hay AD la phan giac cua goc
BAC.



Ma AD 1a dudng trung tuyén nén tam gidc ABC 1a tam giac
can tai 4 (dudng trung tuyén dong thoi 1a dudng phan gidc-bai
11A).

b) Vi DE//AB nén ABD = EDC, ma ABD = ACD (tam gi4c
ABC cantai A4)

Suy ra goc EDC va goc ACD bang nhau. Tir d6 tam giac
EDC can tai E Nén ED = EC suy ra EC = EA(= ED hay E
1a trung diém cua AC nén BE 1a duong trung tuyén, lai co
AD 13 dudng trung tuyén cit BE tai G(gt) nén G la trong

tam cua tam giac ABC.




BAI 5. SU DPONG QUY CUA BA PUONG TRUNG TRUGC,
BA PUONG CAO TRONG MQT TAM GIAC

I. TOM TAT LY THUYET
1. S dong quy ciia ba duong trung triee trong mot tam giac
a) Dinh nghia dwong trung true

 Trong mot tam gidc, dudng trung truc ciia moi
canh goi la duong trung truc cta tam giéc.

e Mdi tam gidc c6 ba duong trung tryc.

b) Tinh chat

* Ba duong trung tryc ciia mdt tam giac cung di
qua mot diém (hay dong quy tai mot diém). Piém

do cach déu ba dinh cua tam giac.

* Trén hinh v€ bén, tam gidc ABC c6 ba duong

trung truc d,m, n ddng quy tai diém O, ta co:

0O4A=0B=0C.

* O la tm duong tron di qua ba dinh A4, B,C. 5

2. Sy dong quy ciia ba dwong cao trong tam giic A

a) Dinh nghia dwong cao k

e Trong tam giac ABC, doan thang AK 1ia mot dudng M
cao (xuat phat tr dinh 4 hay tng véi canh BC ) clia tam .

giac ABC. \
* Mbi tam giac c6 ba dudng cao. N EQ
b) Tinh chét -

* Ba duong cao ctia mdt tam giac dong quy tai mot diém.

Piém d6 got la tryc tam cua tam gidc.

e Trén hinh v&, tam gidc ABC c6 ba duong cao AK,BM,CN ddng quy tai H. H 1a tryc tim cia
tam giac ABC.

II. BAI TAP VA CAC DANG TOAN

Dang 1. Chirng minh hai doan thang bing nhau

Phwong phdp gidi: Van dung tinh chat duong trung truc tam giac.



1A. Cho tam giac nhon MNP(MN < MP), dudng cao MH , dudng trung tuyén MI . Trén tia dbi cta
HM 13y diém E sao cho HM = HE, trén tia d6i cia IM 1ay diém F sao cho IM = IF . Ching
minh rang NE = PF .
1B. Cho tam giac nhon DEF (DE > DF), dudng cao DA, duong trung tuyén DI . Trén tia d6i cua
AD lay diém C sao cho AD = AC, trén tia d6i ctia ID 1dy diém H sao cho ID = IH .
Chtng minh rang

a) FC=EH .

b) IC:%DH;HC//FE.

Dang 2. Tinh s6 do géc
Phurong phdp giai: Van dung kién thuc vé
- Tinh chit ba dudng trung truc, ba dudng cao cta tam giac;
- Tam giac bang nhau.
- Tam giac dac biét.
2A. Cho mOn =50° va diém 4 nim trong goc d6. V& diém B sao cho Om 13 dudng trung truc cua
AB, vé& diém C sao cho On 1a duong trung truc ciia AC.

a) Ching minh tam giac BOC 1a tam giac can.

b) Tinh goc BOC.
2B. Cho x//E =75 va diém M nim trong goc d6. V& diém N sao cho Ax 1a duong trung truc cia
MN , vé& diém P sao cho Ay la dudng trung truc ciia MP. Tinh goc NAP.
3A. Cho tam gidc XYZ cén tai X . Pudng trung truc cia XZ cat XY tai 4. Biét Z4 1a phan giac
cua géc XZY . Tinh céc goc cua tam gidc XYZ.
3B. Cho tam giac DEF can tai D . Tia phan giac ciia goc DFE cat canh DE tai diém M sao cho
MD = MF . Tinh cac goc cua tam giac DEF .
4A. Cho goc ;4} =50°. Trén tia Ax lay diém M . Qua M ké duong thang vudng goc véi Ay tai
H , trén tia d6i ciia HA lay diém N . Qua N ké duong thang vudng goc v6i Ax tai P va MN cat
HP tai I.

a) Chung minh A/ vudng goc voi NP.

b) Tinh goc MIN.
4B. Cho tam giac nhon ABC cé BAC =70". Ké BK vuodng goc vo1 AC tai K va CI vudng goc
voi AB tai I. Giao diém cua BK va CI 1a H.



a) Chting minh rang AH vudng goc v6i BC .

b) Tinh goc BHC.
Dang 3: Bai toan lién quan dén dwdng trung truc.
Phwong phdp gidi: Van dung tinh chit dudng trung truc cua tam giac va tinh chat cua cac tam giac
dic biét (tam giac vudng, tam gidc can, tam giac déu).
5A. Cho tam gidc DEF can tai D, trung tuyén DM , duong trung truc cia DE cit DM tai O.
Chtng minh rang O cach déu ba dinh cta tam gidc DEF .
5B. Cho tam giac MNP 1a tam gidc déu c6 G 1a trong tAm. Chimg minh rang G cach déu ba dinh
cua tam giac MNP .
6A. Cho tam giac GHI ¢6 GH < GI . Puong trung truc cia HI cat GI tai M . Chirg minh rang
GM + MH =GI .

6B. Cho tam giac ABC c¢6 goc C nho hon goc B. Puong trung truc cia BC cit AC tai K . Chimg
minh ring AK + KB = AC .
7A. Cho tam giac MNP vudng tai M ¢c6 P=30". Puong trung truc ciia NP cit MP tai Q. Ching
minh ring NQ 1a phan giac cia MNP .
7B. Cho tam gidc DEF vudng tai D cé F=40". Puong trung tryc ciia EF cat DF tai K. Tinh
goc DEK .
8A. Cho tam gidc ABC vuong tai 4, dudong phéan gidc BK (K thudéc AC). Tu K ké KE vudng
goc voi BC (E thuge BC). Giao diém cia 4B va KE 1a H . Chimg minh rang;

a) BK la duong trung truc cia AE;

b) BK la duong trung truc cia CH .
8B. Cho tam giac DEF vuong tai D, duong phan giac EM (M thudc DF). Tu M ké MN
vuong goc v6i EF (N thudc EF). Giao diém cia DE va NM 1a O. Ching minh rang:

a) EM vudng goc vo1 DN ;

b) EM la dudng phan giac cua goc OEF .
9A. Cho géc nhon xAy va diém O cb dinh nam trong géc d6. Xéac dinh vi tri cta cac diém M
thudc Ax, N thudc Ay sao cho chu vi tam giac OMN 1a nho nhét.
9B. Cho duodng thing ¢ va hai diém E,F nim vé cing mot phia d6i véi dudng thang a sao cho
EF khong vudng goc voi duong thing a. Hiy tim trén duong thing ¢ mét diém P sao cho
‘PE - PF ‘ c6 gi4 tri nho nhat.

Dang 4. Bai toan lién quan dén duong cao



Phurong phdp gidi: Van dung tinh chat dudng cao ciia tam giac va tinh chat cic tam giac dic biét
(tam giac can, tam giac vuong)
10A. Cho doan thing MN va diém P nim giita M va N sao cho PM < PN. T P ké tia Px
vudng goc voi MN tai P. Trén tia Px lay diém Q va R sao cho PO =PM,PR = PN . Giao diém
cia MQ va RN 1a S. Chimg minh rang:

a) MS vuodng goc voi RN ;

b) R 1a tryc tdm cua tam giac MON .
10B. Cho doan thang EF va diém A4 nim giita £ va F sao cho AE < AF . Tir A ké tia At vudng
goc voi EF tai A. Tréntia At lay diém B va C sao cho AB = AE, AC = AF . Giao diém cua EB
va CF 1a D . Chimg minh rang: B 14 tryc tdm cta tam giac ECF .
11A. Cho tam gidc DEF can tai D, hai duong cao EH va FK cit nhau tai /. Tia DI cit EF tai
M . Ching minh rang:

a) M 1a trung diém cia EF;

b) Tam giac MHK can.
11B. Cho tam giac ABC cantai A, hai duong cao BM va CN cit nhau tai H . Tia AH cat BC tai
E . Chtrng minh rang:

a) AE la phan gidc cua goc BAC;

b) Tam giac EMN la tam giac can.
12A. Cho tam gidc XYZ vudng tai X, duong cao XH . Goi M, N lan luot 13 trung diém ciia XH
va HZ . Chimg minh rang:

a) M la truc tm cua tam giac XYN ;

b) YM vudng goc voi XN .
12B. Cho tam giac TUV vuong tai T, duong cao TA. Goi B,C lan luot 1a trung diém cua T4 va
AV . Chiing minh rang;

a) BC song song voi TV ;

b) UB vudng gboc voi 1C .
13A. Cho tam gidc nhon GHK c6 GH < GK , dudong cao GA. Trén doan AK léy diém D sao cho
AH = AD . Tu D ké DE vudng géc voi GK (E thudoc GK). T K ké KF vudng goc voi GD tai
F . Chting minh rang:

a) Tam giac GHD can;

b) Ba duong thang G4, DE va KF ddng quy tai mot diém.



13B. Cho tam giac nhon ABC c6 AB < AC, dudng cao AD. Trén doan DC lay diém E sao cho
DB = DE.

a) Chting minh rang tam giac ABE can;

b) Th E ké EF vudng goc voi AC (F thude AC). Tu C ké CK vuong goc voi AE (K thudc
AE). Chirng minh rang ba duong thang 4D, EF va CK d6ng quy tai mot diém.
Dang 5. Bai toan c6 ndi dung thue té

Phwong phdp gidi: Van dung tinh chat vé ba dudng trung truc, ba dudng cao cia tam giac déu giai.

14A. Ba thanh phd A4, B,C trén
ban dd 1a ba dinh cta mot
tam giac déu co d6 dai duong
cao AH =12 cm. Goi G la
trong tam cua tam gidc ABC.

Xac dinh khoang cach tr G dén

cac dinh B va C trén ban do.

14B. Ba thanh phé A,B,C trén ban do 1a ba dinh ctia mot tam giac déu co G 1a trong tam, biét
GB =10 cm. Tinh d6 dai duong cao AH trén ban do.
I11. BAI TAP TU LUYEN

15. Ba ngéi lang D,E,F trén ban dd 1a ba {'m
dinh ctia mot tam giac. D\
Nguoi ta can dit mot tram bién ap dé kéo dién \\\

vé voi cac ngdi lang. Vay phai dit tram bién
ap tai dau dé khoang cach tir tram bién 4p dén

cac ngoi lang 1a nhu nhau?

16. Chirng minh rang néu mot tam gidc cod

mot dudng trung tuyén dong thoi 1a duong trung truc thi tam giac do 1a tam giac cin.

17. Chtng minh rang néu mot tam gidc c6 mot duong trung tuyén dong thoi 1a dudng cao thi tam
giac do la tam giac can.

18. Cho tam giac déu ABC. Trén cac canh AB,BC,AC lan luot léy cac diém D,E,F sao cho
AD = BE =CF .



a) Chting minh rang tam giac DEF 1a tam giac déu.

b) Goi O 1a giao diém cac duong trung truc cta tam giac ABC. Ching minh ring O ciing la
giao diém cac dudng trung truc cta tam gidc DEF .

¢) Goi H 1a tryc tAm cia tam giac ABC. Chimg minh ring H ciing 13 truc tim cta tam gidc
DEF .
19. Cho tam giac tu MNP cé NMP=135.Tit N va P lan lugt ké NA vudng géc voéi MP,PB
vuong géc voi MN tai A va B. Ké dudong cao MH cua tam gidc MNP .

a) Chtng minh rang cac tam gidc MNA, MPB 1a cac tam giac vudng can.

b) Ching minh ba duong thang MH, NA, PB dong quy tai mot diém.
20. Cho tam giac DEF vudng can tai D . Trén canh DE lay diém H , trén tia d6i cia DF lay diém
K sao cho DH = DK .

a) Chung minh rang KH vudng goc v6i EF .

b) Ching minh ring FH vudng goc voi EK .



HUONG DAN GIAI - DAP SO

1A. Dé dang chirg minh duge APIF = ANIM (c.g.c) hY
suy ra PF'=NM (1)
Chiing minh duogc

aMNH =sENH (c.g.c)

Suy ra NM = NE (2)
Tu (1) va (2) suy ra i
PF = NE (dpcm).

1B. Tuong tu bai 1A. HS ty ching minh.
2A. a) Vi Om la duong trung truc cua AB nén OA4 = OB
Vi On la dudng trung truc cia AC nén O4 =0C
Twr d6 suy ra OB = OC nén aBOC cantai O.
b) Vi 04 = OB(cmt) nén aAOB can
tai O, c6 Om 1a duong trung truc nén Om dong

thoi 1a duong phan giac cua AOB = BOm = mOA (1)

Chiing minh tuong tu co COn = nOA (2)

— e~

Tu (1), (2), (3) suy ra

z?o\czz(n@+20\n)=2-n7071=2-50°=100°

2B. Tuong tu bai 2A. Pap sb: 150°.
3A. Goi B la trung diém cua XZ.

Dé dang chting minh dugc
s XAB =aZAB(c.g.c)=> X = AZB.
Ma AZB = AZY (gt)= X = AZB = AZY

hay Y =YZX =2X




Ap dung dinh 1y téng ba goc trong
mat tam giac ta co X +Y + XZY =180°
= X +2X +2X =180° = 5X =180°
= X =36’
Suy ra Y=XZY =72".

3B. Tuong tu bai 3A. Pap s6: 60°.

e of
4A. 2) X6t AMAN co " /
1V

MH 1 AN,NP 1 AM , ma P

NP NMH tai I nén I 1a tryc tAm cia aMAN g ,\I

T d6 suy ra A L MN /

b) Xét aAMHA vuodng tai H co J i - i y
MAH =50°(gt) = M =40 A 'H N

Cé MIN 1a goc ngoai dinh / cua aPMI , suy ra MIN =M + MPI = 40° +90° =130 .

4B. Tuong tu bai 4A. Pap so: b) 110°.

D
SA. Vi ADEF can tai D nén dudng trung
tuyén DM dong thoi 1a duong trung tryc.
Khi d6 O 1a giao diém cua hai duong 0
trung truc nén theo tinh chat O cach déu
ba dinh cia ADEF .
L

5B. Tuong tu bai SA. HS ty chimg minh.

6A. Vi M thudc duong trung truc cua HI nén MH = MI .
Taco GI =GM + MI =GM + HM (dpcm).

6B. Tuong tu bai 6A. HS ty chirng minh.
7A. Vi O thudc duong trung truc cia NP nén QN = QOP, suy ra ANQP can tai O, tu do ta co



MPN = QNP =30".

Ma MNP=60" (vi AMNP vuéng tai M co

MPN =30°) \

Suy ra MNQ = 60° — ONP = 60° —30° =30’ .

L
Vay MNQ = ONP(=30")= NQ 1a phan giac T
g
cia MNP . 1 Sy
M 0 P

7B. Tuong tu bai 7A. HS ty chimg minh
8A. a) D& dang ching minh duoc a4BK =aEBK (canh huyén - Bfs
g6c nhon), suy ra BA = BE, AK = KE (canh tuong ung).

Tir d6 suy ra BK 1a duong trung truc cia AE (tinh chat).

b) D& dang ching minh aAKH =aEKC (canh goc vudng - goc 4
nhon k&), suy ra AH = EC va KH = KC (canh twong tng). Lai c6
AB = BE(cmt). Tir d6 suy ra BH = BC .

Vay BK la duong trung truc cia HC'. H
8B. Tuong tu bai 8A. HS ty chimg minh.

9A. Liy diém B sao cho Ax 1a dudng trung truc cua
OB, lay diém C sao cho Ay 1a duong trung truc cia
ocC.

Vi diém O cb dinh nén hai diém B va C cb dinh. s

Goi giao diém ctia BC véi truc Ax, Ay lin lugt 1a / "
M va N. A

Khi d6 chu vi tam gidc OMN bang:

OM +MN +ON =BM + MN + NC=BC ¢b dinh =

ngan nhat.

9B. Ta c6 |PE—PF|>0 v6i moi diém P tuy y va
|PE—PF|=0 khi va chi khi v6i cdc diém P ma
PE = PF , trc 1a khi diém P nam trén dudng trung truc
cia EF . Mit khac P thudc duong thing a va do EF

khong vudng goc voi a nén P la giao diém cua dudong




thang a voi dudng trung truc cua EF.
Vay: Khi P 13 giao diém cua dudng thing a vé&i duong trung truc ctia EF thi ‘PE - PF ‘ co gia tri
nho nhit 13 bang 0 .
10A. a) Xét aMPQ vudng tai P ¢ PM = PQ(gt) nén aMPQ "
la tam giac vudng cén, suy ra @: 45 = @S’ =45" (hai
gbe doi dinh).

Tuong tu ta c6 aAPRN vudng can nén PRN =45°

Xét aPOS ¢o

ROS = ORS =45 = RSO =90".

Vay MQ vuong goc voi RN tai S. o

b) Xét AOMN c6 hai dudng cao QP va NS cit nhau tai R nén R 1a truc tim cia aQMN
10B. Tuong tu bai 10A. HS tu ching minh.
11A. a) Xét aDEF ¢6 hai dudng cao EH va FK cét nhau tai  nén

I 1a tryc tm cuia aDEF . Tur do suy ra DM vuodng goc voi EF . Ma A
ADEF can tai D nén duong cao DM dodng thoi 1a duong trung
tuyén. Vay M 1a trung diém cua EF .
b) Vi aEKF vudng tai K c6 M la trung diém cua canh huyén
nén theo bai 9A (Bai 4: Su dong quy cia ba dudng trung tuyén, ba "
duong phan giac trong mot tam giac) ta co: KM :%EF. Chung = %
E Y—x " r

minh tuong tu ta c6 HM = %EF

Tu d6 suy ra KM = HM nén aMHK cantai M .
11B. Tuong tu bai 11A. HS tu chirng minh.
12A. a) Ap dung két qua bai 3A (Bai 4: Sy dong quy cua ba
duong trung tuyén, ba duong phan gic trong mot tam giac),
tacoO MN//XZ.Ma XZ vudng goc voi XY nén MN vudng

v

gbc voi XY .
Xét AXYN c6 hai duong cao
MN va XH céatnhautai M nén M 1a truc tdm cua AXYN .

b) Vi M 1a tryc tdm cia AXYN nén YM vudng géc voi XN .




12B. Tuong tu bai 12A. HS tu chiing minh.

13A. a) Dé dang chiimg minh duoc aGAH =aGAD G
(hai canh gbéc vuong), suy ra GH = GD

(hai canh tuong ung). Vay aGHD can tai G.
b) Xét aAGDK c6 ba duong cao DE,KF,GA

dong quy tai mot diém.

13B. Tuong tu bai 13A. HS tu chirng minh.

14A. Vi a4BC la tam giac déu c6 AH 1a
duong cao ddng thoi 1a duong trung tuyén. G
la trong tam nén ta co
GAz%AH:%H:S(cm). Ma
GA=GB=GC (do tam gidc ABC déu) nén
GB= GC=8cm.

14B. Tuong tu bai 14A. HS tu chiing minh.

15. D¢ khoang cach tir tram bién ap dén M

cac ngoi lang 1a nhu nhau thi tram bién ap
can dat tai diém O voi O la giao diém cac

duodng trung truc cua aDEF .

16. Dé dang chirng minh duge AB = AC nén tam gidc ABC 13 tam gidc can tai 4.



4 o -

B M .

17. Tuong tu bai 16. HS tu chirng minh.
18. a) Vi a4BC 1a tam giac déu nén A=B=C

va AB=BC=AC.

Ma AD = BE = CF(gt) nénsuy ra DB=EC =FA.

Dé dang chung minh duoc cic tam giac ADF,BED,CFE dbi
mot bang nhau (c.g.c) nén suy ra DF = DE = EF.

Vay aDEF 1a tam giac déu.

b) Vi O 1a giao diém cac dudng trung truc cua aABC nén
OA=0B =0C va A0,BO,CO ddng thoi la cac dudng phan giac cia 4,B,C.

Dé& dang chimg minh céc tam gidc ADO,BEO,CFO d6i mot bang nhau (c.g.c) nén suy ra
OD = OE = OF . Vay O la giao diém céc dudng trung truc cia a DEF

¢) Vi Tam gidc ABC va DEF 1a cac tam giac déu nén giao diém cac duong trung truc ciing

chinh la giao diém cac duong cao, nghia la dicm O trung voi diem H .

19.a) Vi NMP =135 (gt) ”
= NMA = BMP = 45° H

Tam gidc AMN vudng tai A cod

NMA =45 nén 1a tam giac vuodng can.
Tam gidc MBP vuong tai B c6 Af\}/’
BMP =45 nén 1a tam giac vudng can. B

b) Xét aAMNP c6 ba duong cao MH, PB, NA déng quy tai mot diém.

20. a) Goi giao diém cta KH va EF 1a P.



Vi aDEF vudng can tai D nén DFE =45°

Vi aDHK vulng can tai D nén DKH = 45°

Xét. aFKP ¢ KFP = FKP =45 = FPK =90 .
Vay KH vuong goc voi EF tai P.

b) Xét aFKE c6 hai duong cao ED va KP cat nhau
tai H nén H la tryc tdm cua tam giac FKE.

Vay FH vudng gbéc voi EK .




ON TAP CHUONG IX

I. TOM TAT LY THUYET
Xem phan tom tit 1y thuyét tir Bai 1 dén Bai 5.
II. BAI TAP VA CAC DANG TOAN.

1A. Cho tam giac DEF ¢o6 D= 3O°,lA€ =105". So sanh d¢ dai cac canh cta tam giac DEF .

1B. Cho tam gidc MNP ¢6 N =25°,P=127". So sanh do dai céc canh ciia tam gidc MNP .

2A. Cho tam gidc ABC c6 AB=3cm,AC =4 cm,BC =5 cm. Hay so sanh cdc goc cua tam giac
ABC.

2B. Cho tam giac GHI c¢6 GH =13 cm,HI =7 cm,GI =9 cm . Hay so sanh cdc goc cua tam giac
GHI.

3A. Cho tam gidc POR c6 P =100 , tia phan giac cia goc O va R cit nhau tai M . Tinh Q/AZQ :
3B. Cho tam giac XYZ c6 X =40° , tia phan gidc cta gbc ¥ va géc Z cit nhau tai K . Tinh ZKY .
4A. Cho tam giac ABC c6 A= 60°,6’ <B<90".

a) Ching minh rang AB < AC.

b) Trén canh AC ldy diém M sao cho AM = AB.Ching minh tam gidc ABM 1a tam giac déu.

c¢) So sanh céac canh cua tam giac ABC'.
4B. Cho tam gisc TUV ¢6 T =60",V > 90".

a) Trén canh TU liy diém K sao cho 7V =TK . Ching minh ring tam giac TVK 13 tam giac
déu.

b) So sanh céac canh cua tam giac TUV.

¢) So sanh céac canh cua tam gidc KUV.

d) So sanh cac canh cua tam giac BMC'.

5A. Cho tam giac nhon DEF c6 dudng cao DI, dudng trung tuyén DM . Chirng minh rang:

a) DI < %(DE +DF).

b) DM < %(DE +DF).

5B. Cho tam giac nhon MNP ¢ duong cao MH , duong trung tuyén MK . Ching minh rang:



a) MH <%(MN+MP);

b) 2MK < MN + MP .
6A.Cho tam giac POR c6 dudng phén giac cua gbc P cit canh OR tai diém A sao cho Q4 =24R.
Trén tia d6i cia RP 13y diém B sao cho RP = RB. Chimg minh tam giac POB 1a tam giac can.

6B. Cho tam gidic ABC c6 phan giic ciia gbc A cit canh BC tai diém D sao cho DC :%DB .

Trén tia d6i cua CA 1dy diém E sao cho C4= CE . Chung minh ring tam giac ABE 13 tam giac
can.
III. BAI TAP TU LUYEN
7. Cho tam giac déu DEF . Tia phan giac cia goc E cat canh DF tai M . Qua D ké duong thang
vudng goc voi DE , duong thang nay cit tia EM tai N va cattia EF tai P. Ching minh rang:

a) Tam giac DNF la tam giac can.

b) NF vuodng gbéc voi EF .

¢) Tam gidc DFP la tam giac can.
8. Cho tam giac nhon ABC c6 hai dudng cao BD va CE . Trén tia d6i cua BD 1iy diém M sao
cho BM = AC . Trén tia d6i cua CE lay diém N sao cho CN = 4B . Chimg minh rang:

a) ABM = ACN.

b) aAABM =aNCA

c¢) Tam gidc MAN la tam giac vudng can.
9. Cho tam giac DEF can tai D, dudng cao DH,G la trong tm. Trén tia d6i cia HG lay diém K
sao cho HG = HK .

a) Ching minh rang EG = GF = FK = KE .

b) Ching minh aDEK =aDFK

¢) Néu FG = %DK thi tam gidc DKF' 1a tam gidc gi? Vi sao?
10. Cho tam gidc POR, cac dudng phan gidc ngoai ciia goc O va R cit nhau tai /. Tir P ké céc
duong thang vudng goc v6i hai duong phan gidc ngoai trén, cit canh OR tai diém H va K .

Chtrng minh rang:

a) Chu vi ciia tam giac POR bang HK .

b) Pudng trung tryc cua HK di qua diém [ ;



c) PI latia phan giac cua goc OPR.
11. Cho tam gidc can MNP(MN = MP > NP). Puong trung tryc ciia MP cit tia PN tai diém A.
Trén tia doi ctia M4 iy diém B sao cho MB = AN . Chting minh rang:

a) Tam gidc MAP la tam gidc cén.

b) Tam giac BAP la tam giac can.

12. Ba thon G,H,K tao thanh ba dinh cua

mot tam giac. Nha nudc muon xay dung mat

truong tiéu hoc cho ba thon do.
a) Vay can dat vi tri truong hoc ¢ dau dé AN
khoang cach tu truong té1 ba thon 1a nhu
nhau?
/

b) Néi gitta cac thon c6 mot con dudng duy

nhat. Vay can dat vi tri truong hoc & dau dé H j—
khoang cach tir truong hoc to1 ba con duong :

noi1 gitta cac thon la nhu nhau?

13. Ba ban Mai, Linh, Bach hoc cing 16p va choi rat than véi nhau. Ba ban mudn trong mot cay
xanh va cham séc cho cdy xanh d6 16n. Biét ring Nha ba ban 1a ba dinh ctia mot tam gic.

a) Vay can trong cdy xanh ¢ dau dé khoang cach tir cdy xanh dén nha ba ban 1a nhu nhau?

b) Ba ban mudn dén nha nhau chi c6 mét con dudng duy nhat. Vay can trong cdy xanh & dau dé
khoang cach tir cay dén cac con dudng ndi nha ba ban 1 nhu nhau?
14. Cho tam giac DEF can tai D. Goi M,N lan luot 1a trung diém cua DF va DE.Ké DH
vuong goc voi EF .

a) Chting minh rang EM = FN va DEM = DFN.

b) Goi giao diém cua EM va FN 1a K . Chimg minh ring KE = KF .

¢) Ching minh EM,FN,DH dong quy.



ON TAP CHUONG IX

1A. D& dang tinh dugc F =45

Tirdo tathdy D< F < E suyra EF < DE < DF .
1B. Tuong tu bai 1A. Pap s6: MN > NP > MP.

2A. D& dang nhan thdy AB< AC<BC=C<B<A4.
2B. Tuong tu bai 2A. Pap sé: 1> H >G.
3A. Vi P=100° = PRO + POR =80’
(55 . 555\ _ an
- —(PQR + PRQ) = 40
2
Tu d6 suy ra

R/]\/[\Q:180°—%(@+@€)

=140".
3B. Tuong tu bai 3A. Pap s6: 110°.
4A.2) Vi C< B suyra AB< AC.
b) Vi AB =AM va A=60"
=aABM déu.
¢) Vi a4BM déunén BM = AM .
Do d6 BM + MC = AM + MC = AC .
Ma BM + MC > BCsuyra AC > BC (1).

Ta c6 aBMC 1 tam gidc i tai M(z\? = 120°)
suy ra BC > BM do dé BC > AB (2).

Tu (1) va(2)suyra AC>BC > AB.

d) Ta co: BMC =120’ (cmt) nén C+MBC =60".
Lai c6 ABC < 90" (gt), ma ABM =60’

nén MBC < 30° < MCB > 30",

Do vay tam giac BMC co: BMC > MCB > MBC



= BC >BM > MC.
4B. Tuong tu bai 4A.

b) TU >UV >TV .

c) UV >KU>KV.
SA. a) Tacd ADIE, ADIF 1a cac tam gidc vudng tai / nén DI < DE
va DI < DF . Do d6 2DI < DE + DF .

Vay DI < %(DE +DF).

b) Trén tia d6i MD lay diém N sao cho MD = MN . ‘ " \\\
~ d f | »

D¢ dang chimg minh dugc aADEM =aNFM (c.g.c) E I M ' F

suy ra DE = NF' (canh tuong ung).

Ta co: DN < DF + FN hay 2DM < DF + DE

suy ra DM:%(DE+DF). N

5B. Tuong tu bai SA. HS tu ching minh.

6A. Xét APOB c6 OR la dudng trung tuyén.
Ma QA4 =2AR nén A la trong tam cua aPOB

Do d6 PA 1a mot duong trung tuyén.

Ma PA 1a duong phan giac nén theo Bai 11B
(Bai 4. Su ddng quy cua ba dudng trung tuyén,

ba duong phén gidc trong mot tam giac) ta cO aPOB cantai P.

6B. Tuong tu bai 6A. HS ty chirng minh.
7. a) D& dang chting minh dugc aDEN =aFEN( c.g.c)
suy ra ND = NF' (canh tuong ung).

Vay aDNF cantai N.

b) Vi aDEN =aFEN (cmt)= NDE = NFE =90

(goc tuong ing).

Vay NF vudng goc vo1 EF .



¢) D& dang tinh dugc: NDF =30°, DFP =120° = P =30".
Do d6 P = Fl-)?(: 30°) suy ra tam gidc DFP can tai F'.

8. a) Ta co: ABD + BAD = ACE + BAD =90° = ABD = ACE .
Ma ABD+ ABM = ACE + ACN =180° = ABM = ACN
b) Dé dang chimng minh dugc aABM =aNCA (c.g.c)
¢) Vi aABM =aNCA (cmt) nén suy ra AM = AN

(canh tuong tng) va MAB = ANC (gbc tuong ng).

Ma ANC + EAN =90’

— MAB + EAN =90’

— MAN =90’

Vay aMAN 1a tam gidc vudng can tai 4.
9. a) Vi aDEF can tai D nén dudng cao DH tUng voi canh day
EF dong thoi 1a duong trung truc ctia EF .

Ma G va K thudéc DH nén GE =GF va KE =KF .

Mit khac lai c6 EH vuodng goc véi GK tai trung diém H cia
GK nén EH la dudng trung truc cia GK hay EG =EK . Vay
EG=GF =FK =KE.

b) D& dang chung minh duoc aDEK =aDFK (c.c.c)

¢) Vi G Ia trong tam cua tam gidc DEF' nén

GDz%DH:GH=§DH;GK=§DH:>GD:GK.

Tam gidc DFK c6 duong trung tuyén FG tng voi canh DK . Néu FG :%DK thi tam gidc
DFK 1a tam giac vudng tai F (theo Bai 10A - Bai 4. Sy dong quy ciia ba dudng trung tuyén, ba
duong phan gidc trong mot tam giac).

Do d6 DFK =90°.

Ma FG =GK = KF nén aFGK 1a tam gidc déu suy ra GKF =60° = HDF =30° = EDF = 60"
nén tam giac DEF 1a tam giac déu.

10. a) D& dang chimg minh dugc aHOP cin tai O (dudng cao dong thoi 1a dudng phan giac) nén
QP =QH .



I

Tuong tu tam gidc PRK céantai R nén RP = RK .

Do d6 chu vi tam giac POR bang: PO+ PR+ RO = OH + RK + RO = HK .

b) Theo cdu a, tam gidc POH can tai O nén duong phan gidc QI ddng thoi 1a dudng trung truc
cua PH .

Tuong tu IR 1a duong trung truc cua PK .

Vay I 1a giao diém hai duong trung tryc cua tam giac PHK nén dudng trung truc cia HK phai
diqua /.

¢) Vi I 1a giao diém dudng phan giac ngoai dinh O nén I cach déu hai canh OR va PO (kéo
dai), va dinh R nén I cach déu hai canh OR va PR (kéo dai) ctia tam gidc POR . Do d6, I cach
déu hai canh PO va PR nén I thudc phan giic cua ciia goc OPR.
11. a) Vi 4 thudc duong trung tryc cua MP nén AM = AP.

Vay aMAP cantai A.

b) Vi aMAP can tai A(cmt) nén APM = AMP

Vi aMNP cantai M nén APM = MNP

Do d6 AMP = MNP => PMB = MNA.

Dé dang chimg minh dugc aMNA =aPMB(c.g.c) suy ra
MA = PB (canh tuong ung) (1).

Ma MA = AP(do aMAP cantai A) (2).

Tu (1) va (2) nén PB = AP. £ " N Y
Vay aPAB cantai P.
12. a) Vi tri xay truong hoc 1a giao diém ciia ba dudng trung truc.

b) Vi tri xdy truong hoc 1a giao diém ba dudng phan giac.



13. Tuong ty bai 12. HS tu lam.
14. a) Dé dang chimg minh dugc aDEM =aDFN (c.g.c)

Twr do suy ra EM = FN (canh tuong ung) va DEM = DFN (goc tuong Ung).

b) Tu cau a ta cé ﬁlzﬁﬁ\/, ma DEF = DFE (do tam giac
DEF can tai D) nén suy ra KEF = KFE . Vay tam gidc KEF can
tai K nén KE = KF .

¢) Vi M,N lan luot 13 trung diém DF va DE nén EM,FN la
cac duong trung tuyén ctia tam giac DEF (1).

Vi tam giac DEF can tai D c¢6 DH 1a duong cao dong thoi la
dudng trung tuyén ciia tam giac DEF (2).

T (1) va (2) suy ra EM,FN,DH dong quy.
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