CHUONG 11

HE THUC LUONG TRONG TAM GIAC VUONG

§10. HE THUC LUONG TRONG TAM GIAC VUONG.
DINH Li PITAGO

Cho AABC vubéng & A, dudng cao AH. Ki hiéu BC = a,
AC=b,AB=c,AH=h HB =¢  HC =b’. Tacd:

i) h? = b’e’;
2) ¢? = ac’; b% = ab’;

3) a’ = b® + c? (dinh )i Pitago);

1 1
5) == +—  (h.37).
Hinh 37

Vi du 19. Cho tam gidac ABC vuéng 6 A, AB = 30em, AC =
40cm, dudng cao AH, trung tuyén AM.

a)Tinh do dai BH, HM, MC.
b) Tinh d6 dai AH bang nhigu céch.

Gidi (h.38)
A a) Ap dung dinh l{ Pitago
trong AABC :
BC? = AB? + AC? = 30% +
402 = 2500 = 50° » BC =
B rn ™ C 50(cm). Do d6 BM = MC =
25cm.
Hinh 38
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Ap dung cong thic ¢® = ac’, ta ¢6 AB® = BC.BH
= BH = AB®: BC = 30% : 50 = 18 (cm).

Suy ra HM = BM - BH = 25 - 18 = 7(cm).

b) Cach 1. Ap dung céng thde ah = bc ta cd :

AB.AC = BC.AH = 30.40 = 50.AH = AH = 24cm.

Cdch 2. Ap dung cong thie h® = b’c’ ta ¢6 :

AH? = HB.HC = 18.32 = 9.2.32 = (3.8)> » AH = 24cm.

Cdch 3. Ap dung dinh li Pitago trong AAHB, ta cd :

AH? = AB? — BH? = 30% - 182 = (30 + 18)(30 - 18) = 48.12
= 16.3.12 = (4.6)* = AH = 24cm.

Cach 4. Ap dung dinh 1i Pitago trong AAHM.

Cach 5. Ap dung dinh li Pitago trong AAHC.

BAI TAP

90. Tinh d6 dai canh hinh thoi bi&t cac dudng chéo cia no dai
10cm va 24cm.

91. Cho tam giac ABC vudng & A, dudng cao AH. M, N thi tu
la trung di€m cia AB, AC. Biét HM = 15cm, HN = 20cm. Tinh
d6 dai HB, HC, AH.

92. Giai vi du 10 bing cach dung dinh li Pitago.

93. Cho tam gisac ABC can & A, dudng cao BK. Tinh BC biét
rang AK = Tem, KC = 2cm.

94. Cho tam gidc ABC can § A, dudng cao AH. Goi I 1a trung
diém cia AH, goi E la giao diém cta BI va AC. Tinh d¢ dai AE,
EC biét rang AH = 12cm, BC = 18cm.

95. Tinh dién tich tam gidac ABC vuéng d A biét rang AC =
20cm, chigu cao AH bing 12cm.

96. Cho tam giac ABC vudng & A, dudng cao AH. Tinh d¢ dai
cac canh cia tam giac ABC bist rAng AH = 12cm, B—H— = —9—— .

HC 16
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97. Ching minh ring trong tam gidc vudng, binh phuong cia ti
88 hai canh gdc vuong bang ti sé cac hinh chiéu tuong wng cta
ching trén canh huyén.

98. Chung minh rang néu mét tam gidc vudng co mét canh goe
vudng g4p doi canh gdc vudng kia thi dudng cao \ing v6i canh huy2n
chia canh dy ra hai doan thdng cd t1 s6 4 : 1.

99. Trong mét tam gidac vudng, dudng cao ung véi canh huy&n
chia canh 4y thanh hai doan thdng co ti s6 4 : 9. Dudng phan gidc
ciia gdc vubng chia canh huygn theo ti s6 nao ?

100. Tam giac ABC vudng ¢ A ¢ AB = 15cm, AC = 20cm,
dugng cao AH. Tinh chu vi tam giac ABH.

101. Cho tam gidc vudng & A, dudng cao AH. Biét rang chu vi
tam giac AHB bang 18cm, chu vi tam giac AHC bang 24cm.

a) Tinh ti s6 AB : AC.
b) Tinh chu vi tam giac ABC.

102. Cho tam giac ABC c6 BC = a, AC = b, AB = ¢, duong cao
AH (H nam gita B va C), HB = ¢’, HC = b’. Ching minh rang

BAC = 90° néu co mot trong cac didu kién :
a) ¢? = ac';
b) b% = ab’.

103. Cho tam gidac ABC vudng & A cd AC = 3 AB. Trén canh
A/(}\lﬁy céc/.f!ié'm D va E sao cho AD = DE = EC. Ching minh rang
AEB + ACB = 45° bang cic cach sau

Cach 1. Goi M la di€ém d6i xvng v6i B qua D roi ching minh
cdc tam giac EAB va BMC dong dang.

Cdch 2°. Ching minh cic tam giac CDB va BDE ddng dang.

104. Hinh thoi ABCD cé BD = 30cm, AC = 40cm.

a) Tinh canh hinh thoi.

b) Tinh dién tich hinh thoi.

¢) V& cac dudng cao BE, BF ctia hinh thoi. Tinh dién tich tud
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giac BEDF .

105. Hinh thang vuong ABCD c6 A = D = 90°, AB = 9cm,
CD = 15¢m, AC = 17cm. Tinh d6 dai cdc canh bén.

106. Hinh thang vudng ABCD c6 A = D' = 90°, hai dudng chéo
vudng gde v4i nhau tai O. Biét OA = 4cm, OD = 8cm. Tinh dién
tich hinh thang.

107. M6t hinh thang can cé dudng chéo la phan gidc cia gdc tu
¢ ddy, day nhd dai 3cm, chu vi bAng 42e¢m. Tinh dién tich hinh
thang.

108. Mot hinh thang cAn ¢d dudng chéo la phan gidc cia goc
nhon & day, ddy nhé dai 17m, chu vi bAng 84m. Tinh dién tich hinh
thang.

109. Diém M la di€m bat ki trong hinh chit nhat ABCD. Ching
minh raing MA® + MC® = MB® + MD?,

110. Ty gidc ABCD c6 AD vuéng goc véi BC. Ching minh rang
tdng binh phuong cac dudng chéo baAng tdng binh phuong cac canh
AB va CD.

111. Cho hinh vuéng ABCD tam O cd canh bdng a, mét dudng

thidng d di qua O. Tinh t8ng binh phuong cdc khodng cach tif A,
B, C, D dén dudng thing d.

112. Cho tam gidc ABC, mét diém O nim trong tam gidc. Goi
D, E, F tha tu 12 hinh chiéu cta O trén AB, BC, CA. Ching minh
ring AD? + BE? + CF? = AF? + BD? + CEZ

113. Ching minh ring trong tam giac vuodng :

a) 1ap phuong cia canh huy®n ldn hon tdng cac lap phuang cic

canh goc vudng;

b) binh phuong cia canh huyén 16n hon hoac bang nia binh
phuong cia t8ng cdac canh goc vuong.

114. Cho tam giac ABC c6 AC = b, AB = ¢, b > ¢. Ldy M bdt
ki thuoc dudng cao AH. Tinh MC® — MBZ.
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115. Mot hinh thang can cé ddy a va b, canh bén c, dudng chéo

d. Chéng minh ring d* = ab + c?.

116. Dung doan thdng cd d6 dai x sao cho x> =ab(avabla
cac do dai cho trudc).

117. D€ tinh dién tich tam gidc cAn, ngudi Ai Cip c6 14y nia
ddy nhan vdi canh bén. Tinh ti s6 phAn tram cia dién tich tam
giac tinh theo cong thiuc nay so véi dién tich ding cta né néu tam
gidc can co ddy dai 18m, canh bén dai 41m.

118. D€ tinh dién tich hinh thang can, ngudi Ai Cap c8 14y nia
téng hai ddy nhan véicanh bén. Tinh ti s6 phan tram cua dién tich
hinh thang cAn tinh theo cong thic nay so véi dién tich ding cta
n6 n&u hinh thang can ¢ cac canh ddy dai 30m va 16m, canh bén
dai 25m.

119. M6t cay bi gay cach gdc 3 thude, chd ngon cay cham d4t
cach géc 4 thudc. Tinh chidu cao cua cdy (Bai todn c6 An Dg).

120. Mot cay say moc-tit ddy ao, ngon cdy nhd khdi mat ao 1/2
thudc. Mot con gid th8i lam ngon cAy cham vao mat nuéc, cach ché
¢l ‘chd than cay cham mat nudc) la 2 thudc. Tinh chidu cao cua
cQy say (Bai1odn c6 A"n D8) .-

121. Nhén va rudi. MOt con nhén va mot con rudi dau trén hai
mat tudng d6i dién nhau cia mot can phong dai 7m, réng 6m, cao
4m. Con nhén & cich mép tudng 2m, cach mat san 1,5m (thudc
mat tudng Tm x 4m). Con con rudi
dau cach mép tudng d6i dién 1m,
cach tran 1,5m (h.39). Dudng nao
. ngAn nhét dAn con nhén bd dé&n ché
con rudi ? [Bai rodn cia Lép Tonxidi
2 NS _———- (1828-1910), nha vdn Nga).

[ s A 122. Chu kién va giot mat. Mot
‘_;_ 7____/ chi kién & vi tri A trén mat ngoai
lo thiy tinh hinh try, nhin th4y mot
giot mat & thdng trudc mat tai vi trf

—

Hinh 39
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B trén mat trong cua lo (h.40). Bi&t
A v B déu cach miéng lo 3,5cm va
chu vi cia miéng lo bang 48cm.
Tinh d¢ dai ngin nh4t d& chd kién
bd t6i chd giot mat.

123. D& do khoang cach giita hai
diém A vA B ndm & hai phia mét
con song, ta ldy di€m D trén tia d6i
cia tia AB, rdi 14y di€m C trén
dudn;(uéng goc vii AB tai B sao
cho BCD = 90° (h.41). Biét AD =
20, AC = 150m. Tinh d¢ dai AB.

124. Hinh 42 gdm 12 chi&c que,
mdi chiée dai lem, ghép lai thanh
mot hinh nga giac (cac goc A. E, D
la gée vudng). Ban hay tinh nhdm
dién tich clia nga giac d6 trong vong
mét phat.

Hinh 41

125. P6 vui. Trong moét céng vién cd mot dao bi ngan bdi hao
nudc rong 3m nhu hinh 48. o) canh hao cé hai tAm vdan, nhung méi
tdm chi dai ding 3m. C6 cach nao bic van vao tham dio dugc

khong ?

Hinh 42

Hinh 43
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§1LTi SO LUONG GIAC CUA GOC NHON

B < 90°

AC canh d6i
BC canh huyén
AB canh ké

<
A
x

cosB = =
BC canh huyén
B AC canh dai
A ¢ &> = AB canh ke
AB canh ke
ik 44 COth I e = —
AC canh ddi

sinB = cosC, sinC = cosB, tgB = cotgC, tgC = cotgB.

Vi du 20. a) Cho 0" < a < 90". Ching minh rang
sin‘a + cos “a = 1

. L2 . 2 2 2
(ki hiéu sin~« = (sina)”, cos"a = {cos a)“].

bi Cho sin a = —1% . Tinh cosa.

Gidi
Ki hiéu nhu trén hinh 45, ta co

) AC AB
5iN@ =w=—m , COS @ = ——— .
BC BC

2 2
a + cos “a =

a) Ta cd : sin

AC , AB
(— )Y +(—) =
BC BC

1]

Hinh 435 AC® + AB® BC*
B BC- BC-
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5 AC 5
by Cach I. sine = — = = —

BC 13

AC  BC \
- = 5 =k thi AC = 5k BC = 13k Do do :

Dat
AB? =BC® — AC? = 169k* — 25k*= 144k° = (12k)° > AB= 12k.

AB 12k 12
Vay cosa =——

BC 13k 13
Cach 2. Ap dung cong thic & cau a, ta cd :

s R 5 144 12_2 12
coss<a =1l -sin‘a=1~-(—)"=2=— = (—) = cos a =—-
13 169 13 13
BAI TAP

126. Ching minh ring néu 0° < a < 90" thi :
sina cosa

a) tga = ; cotga = —
cosa sina

b) tga . cotga = 1;
b R 1
el 1l + tgha = — v 1+ cotgia = ———
cos“a sin“«a

d) sina = cos (90° ~ a); tga = cotg(90° — «).
127. Dung dinh nghia ti s6 lugng giic, tinh :
a) tg45°; sin’45"; cos?45";

b) sin30"; cos?30"; tg30";

¢) cos60°; sin“60"; tg”60".

128. Cho tam giac ABC vuéng ¢ A.

a) Giai thich tai sao sinB < 1, cosB < 1 ?

b) Khi nao thi tgB =1, tgB > 1, tgB < 17

129. Cho tam giac ABC vuong d A, AB = 9em, AC = 12cm. Tinh
8inB. cosB, tgB.
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130. Cho tam giae ABC vuong ¢ A
24

At Biét cosB =
25

Tinh sinB, tgB. cotgB.

by Biét tgC = 0.75. Tinh sinC, cosC, cotgC.

sinB + coxB

c¢) Biét tgB = 2 . Tinh

i

sinB — cusB
131. Cho tam giiac ABC ¢d B, C' < 90" vi AB = 2AC.

Tinh ti s6 sinB : sinC.

¥12. BANG LUONG GIAC

Vi du 21. M6t hoc sinh vé gan ding géc AOB bang 72" (d€ chia
dudng tron ban kinh R thanh nam phan bing nhau/ nhu trong hinh

R
46, trong do A ODE vudéng ¢ D, OD =3 DE = R. Dung bang

lugng gidc tinh goe¢ AOB theo cach dung da.

A Giai
Trong tam giac vuéng ODE,
DOE DE 3. Tra ba
______ E t = — = ). ra oan
D £ oD g
B 7 ~ PR
5 ta dugc DOE = 71°34' Do d¢ AOB
=~ 71°34° (chi chénh léch 0°26’ so
véi goc 72N,
Hinh 46

BAI TAP
132. D€ dung gan ding mot tam gidc can ¢d gic dinh bang 20°,
mot hoc sinh dung tam gidc cadn ¢d day 2 em, canh bén Gem. Dung
bang luong giic tinh goc dinh cha tam giac ~an do.
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$13. HE THUC GIUA CANH VA GOC CUA TAM GIAC VUONG

Trong tam giac vuong :
- canh gdéc vuong = canh huyén x sin cia goce doj,

~ canh goc vuéng = canh huyén x cosin cta gic ké;
- canh gdc vuong = canh goc vuong kia x tang cia gac déi;

— canh gde vudng = canh goc vudng kia x cotang caa géc keé.

Vi du 22. Ching minh rang néu a. b 1a d dai hai canh cia mot
tam gidc va « la gdc nhon tao béi cic dudng thang chia hai canh
ay thi dién tich S cua tam giac bang :

1

S = — ab sina.
K)

Giai

Gia st A ABC cd
AB = a, AC = b, goc
nhon tao bdi AB va
AC bang ¢ (h. 47). Ve
duorg cao BH. Trong
tam gidc vudéng ABH,

Hinh 47

ta co
1 1
BH =AB sina. Do ds S, = ry AC.BH = rY ab sinc.

BAI TAP

133. Tinh cac goc cua tam giac ABC can d A, duong cao BH
biét rang AH = 2HC.

134. Tinh goc tao hoi duisng thing chia canh bén cha hinh thang
can ¢d ddy 1dn bang a, diy nhd bang b, chiéu cao bang h. Ap dung
tinh vdi a = 42mm, b = 30mm, h = 50mm.

s » N Bl AN 1) s

135 _\'l‘:-lm gidc ABC ¢d B = 40", C = 60", trung tuyén AM,

Tinh AMC.



§14. UNG DUNG THUC TE CUA Ti SO LUONG GIAC CUA
GOC NHON

Vi du 23. Tt mot nguoiquan sat cao 100m so vadi mat bi€n, nguai
quan sat nhin th&y mat con tdu theo géc 10° so véi phuong ndm
ngang. Tinh khodng cdch tit chdi quan sdt dén con tau.

A c Gidi
o

‘?.KTL“ = S , Goi A I3 vi tri cia nguoi
S , ,
B

quan sat, B 1a vi tr{ con tau
(h.48). Tam giac vuong ABC
o A = 10° BC = 100m. Ta
c6 BC = ABsinA

Hinh 48

BC 100

»AB=—w = 190
sin A sin10°  0,1736

0

= 576(m).

Khoang cach tif ngudi quan sat dén con tau bing 576m.

BAI TAP

138. Mot qua ddi d6c 13°, quang dudng thing tif chan lén dinh
ddi dai 200m. Tinh 46 cao cua dinh dai so véi chan doi.

137. Mot ngudi di 6t6 trén dudng
thing AD. O vi tri A ngudi d6 nhin
thdy dja di€m C theo géc CAD = a, ¢
vj trl B ngusi d6 nhin thdy dja di€m
dé theo géc CBD = a + 90°. Tinh | |
khoang cach BC, biét rdng AB =
1000m va :

<
w4
{
a) a = 50°% b) a = 30°. b"x = K

138. D¢ x4c dinh chidu cao AB cua
mot cAy & bd sudi bén kia (h.49), ta dat

>3

Hinh 34
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sie ke g Hoodo gde -« giua HB vai phuong nam ngang (i tu H deén

than cayv). Sau do doi gine k6 dén D tron duong nam ngang tir |

dén than cAy. do goe /i gita DR vdi phuong nam ngang (di ti D

dén than cay). Bigt HD = a va chidu cao cta giac k&€ bing b
Tinh ABvéi a = 3m; b = 1,5m; « = 30, g = 65".

139. DF do dd cao AB cua mot may bay dang & vi tri B, hai
ngudi quan siat dat giac ké ¢ H va D (sao cho B thugc mat phdng
HDEK, xem hinh 49), cung moét luc xac dinh cac gic CHB = a,
CDLB = g Tinh do cao AB biét rang HD = a va chiu cao giac k&
bang b. Ap dung véi a = 100m; b = 1.5m; a = 40°; § = 42°

140. Mot may bay chuyén dong
thing déu theo phuong nam ngang
voi vin téc 150m/s. O vi tri A phi
¢ong nhin dia diém C ¢ mat dat 60° bs
thang phia trudc may bay theo gdc h
60" so voi phuong thang dung, va
sau do 20 s dén B lai nhin thiy dia
di€m do theo gdc 28" (h.50). Tinh do
cao clia may bay.

Hinh S0
Vé phuong phdp giai todn
'LAP PHUONG TRINH DAI SO
DE GIAI CAC BAI TOAN HINH HQC

Khi tinh d6 dai doan thang hoac s6 do gdc, nhigu khi ta nén
bidu thi mét dai lugng chua bict lam dn s roi thiét 1ap phuang
trinh bifu thi su tuong quan gita cac dai lugng trong bai toan.

Vi du 24. Cunh goc vudng cia mét tam giac vuong dai 8cm,
tdng cua canh huyén va canh géc vuong kia bang 32cm. Tinh d
dai canh bayén va canh goc vuéng kia.

Gidi

Goi d6 dai canh huyén la x tcm) thi do dai canh goc vubng cin
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tinh bang 32 — x (cm). Theo dinh ly Pitago ta cd phuong trinh :
8% + (32 - x)? = x%
Giai phuong trinh :
64 + 1024 - 64x + x> =x
64x = 1088

x =17,

Vay canh huy®n bing 17cm, canh gdée vudng kia bang 15cm.
BAI TAP VAN DUNG

141. Tinh canh hinh vudng néi tiép tam giac can cé ddy dai 12
thuéc, canh bén 10 thuéc, biét rAing moét canh hinh vuéng nam trén
ddy cia tam gidc, hai dinh con lai cia hinh vuéng nam trén hai
canh bén (Bai 10dn cua Al-Khirézmi. nha 10dn hoc A Repthé ki 1X) .

142. Tinh dién tich hinh thoi biét mét dudng chéo dai 15cm,
chigu cao 12cm.

143.Hai cAy co moc d&i dién nhau & hai bén b sdng, cach nhau

50 thude, mot cay cao 30 thudc, mét cay cao 20 thudce (h. 51). Trén
ngon méi cay c6 mot con chim. Bdng nhién ca hai con chim d2u nhin
thdy mot con c4 boi trén mat nudc giita hai cay; ching cung b nhao
xuéng con cd vdi van tdc nhu nhau va ciung dat dén dich mét luc.
Tinh khodng cach tit g6c cay cao han dén con ca. (Bai todn ¢ A

Rap thé ki XD,

2

Hink 31

54



144." Tinh d¢ dai cac canh cia mdt tam gidc vuong cd chu v
60cm, chigu cao dng vdi canh huy®n 12cm.

145." M6t tam gidc cAn cd day dai 12cm, canh bén dai 18cm
Tinh khodng cach gita chan hai duding cao dng véi canh bén.

DUNG DINH Li DAO PITAGO
pE CHUNG MINH GOC VUONG

Ta da bit trong tam gidc, cac canh va céce goc c6 quan hé véi
nhau. Tt quan hé gitta cdc canh, ta ¢6 thé ching minh dugc cac
gdc bAng nhau, tinh dugc s6 do cta cac gdc (chdng han 60°, 45°
30°...). Hé thuc gita d6 dai cac canh cia tam gidc cing cho ta
ching minh géc vuong nho dinh li Pitago dao.

Vi du 25. Cho tam giac ABC vudng cAn d B va mét diém M
nAm trong tam giac. Biét MA = lem, MB = 2cm, MC = 3em.

a) Vé tam giac MBK vuong can ¢ B (K va A ndm cung phia ddi
vsi BM). Tinh d6 dai AK.

\.

b) Ching minh rang AMK = 90°.

¢) Tinh AMB.

A Gidi (h.52)

a) A ABK = A CBM (c.g.c) suy
ra AK = CM = 3cm.

b) Xét A AMK, ta cé AM? = 1,
AK? = 9, KM? = BM? + BK’ =
=22 + 22 = 8.

Nhu vay AK? = AM? + KM’.

7
Do d6 AMK = 90°.
o) AMB = 90° + 45° = 135".

Hinh 82

BAI TAP
146. Cho hinh vudng ABCD canh 5¢m. Trén canh AD 14y di€m
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E sao cho AE = 2cm. Trén canh DC 14y di€ém H sao cho DH =
lcm. Tam giac BEH c6 1 tam gidc vudng khong ?

147. Tinh dién tica tam gidc cd mot canh bang 10cm, cic trung
tuyén dng vdi hai canh kia bAng 9cm va 12cm.

148. Tinh dién tich tam gidc ¢ ba trung tuyén dai 12cm, 9m,
15cm.

149. Tinh dién tich hinh thang biét hai ddy bang 4cm va 14cm,
hai canh bén bing 6cm va 8cm.

HE THONG MOT SO CACH CHUNG MINH
CAC QUAN HE HINH HOC
(ti€p theo tap I

1. Chung minh hai doan thding bdng nhau
— Hai doan thing cd ti s6 bang 1.
— Dung b8 d& hinh thang.

2. Tim ti s6 cua hai doan thdng. Ching minh céc cdp dogn
thdng t ¢

-~ Dung dinh I Talet.
— Dung tinh ch4t dudng phan gidc cua tam gidc.
—~ Céc cap canh tuong dng cua hai tam gidc ddng dang.

~ Xét cac dudng cao tudng ing cia hai tam gidc ddng dang, cdc
dién tich cua hai tam gidc ddng dang.

3. Chung minh hai goc bang nhau

—~ Cap gdc tuong ung cia hai tam giac ddng dang.
4. Chung minh hai dudng théng song song

Dung dinh li Talet dao.

5. Chung minh hai duong thdng vuéng goéc

— Dung dinh 1li Pitago dao.
6. Chitng minh ba diém théng hang, ba dudng thdng ddng quy
— Ding b8 d& hinh thang.

|
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Bai doc thém
TINH DIEN TiCH TAM GIAC
THEO BA CANH CUA NO

Vi du 26. Tam gidc ABC cd AB = 10ecm, AC = 17cm, BC = 21cm,
Vé& dudng cao AH.

a) Tinh d6 dai HC, HB.
b) Tinh dién tich tam gidc ABC.

A
Gidi (h.53)
10 17 a) Vi %g la canh,\lén nhét cha tam
gidc nén B < 90°, C < 90° do dé H
B ¥ W X c nam giita B va C.
21 — Dat HC = x, HB = y, ta co
Hinkh 53, x+y=2l1 ()

Mat khac, ap dung dinh li Pitago
trong cac tam giac vuéng AHB, AHC,
ta c6 : AH? = 10° - y% AH? = 172 = x? nén x* —y2 =17% - 10°
= 289 — 100 = 189 (2)
Tu(l) va(2)suyra:x+y =21, x —y =9. Dodd x = 15,
y = 6. Ta c6 AH? = 10% - 62 = 64 nén AH = 8 (cm).

1 1
2
SABC=EBCAH =—2'218= 84 (cm )

Vi du 27. Cho tam gidc ABC N

¢6 BC = a, AC = b, AB = ¢,
dién tich S. Ching minh rang
voi p 1a nua chu vi cia tam giac,

ta cd X
8 H C

-— ] ————

S? = p(p — a)(p — b)(p — ¢).

Hinh 54
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Gidi

Gid st a 2 b =c. Vé dudng cao AH (h.54). Do a 1a canh l6n nh4t
cha tam gidc nén B va C la cdc gdc nhon, do d6 H ndm giita B va
C (chi y rang n&u khong sap x&p a = b =c thi phai xét hai trudng
hgp : H thudc hoac khong thudc doan thing BC, phiic tap hon).

Truéc hét ta tinh CH theo a, b, c. Dat CH = x, ta co
AB? - BH? = AC? - CH? (cing bang AH?. Do do:

¢ -@-x? =b-x*

2ax=az<l~b2--c2

a + b2 - ¢?
2a
Trong tam gidc vuong AHC, ta co :

X =

.
a’ + bt —-¢c ,

AH? = AC - CH =02 - ( —— —)* =
2a
4a%b% — (@ + b? ~ cH?
4a* ‘
Suy ra : 8% =( —; BC.AH)? = %- BC2.AH?

4a%? - (a% + b? - c?)?

16
Tit  caa phan thdc trén cd thé bién déi thanh :
(2ab)? — (a? + b% ~ ¢ =
= (2ab + a? + b - c))(2ab - a2 - b? + )
@+ b)? - 2] [c? - (a - )]
@+b+cla+b-clc+a-bc-a+b)
2p(2p — 2c)(2p — 2b)(2p — 2a)
16p(p — c)(p - b)(p — ).
Vay 82 = plp — a)p ~ b)(p - c).

]

It

il
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Chi y

1) Dung cong thic trén ki®m tra lai k&t qua & vi du 26 :
a=10,b=17,c=21l,p=(10 + 17 + 21): 2 = 24.

S? = 24(24 ~ 10)(24 - 17)(24 - 21)

=924.14.7.8
=2¢.3%. 7%= (2¢.3. 1) = 842
S = 84(cm2).

2) Coéng thic S = Vp(p — a)(p. -—f))(p - ¢) dugc mang tén Héron,
nha todn hoc Hi Lap th& ki I. Thuc ra trugc Heéron hai thé ki,
Acsimet da tim ra cong thic nay dusi mot dang khéc, nhung Héron
la ngudi dau tién ching minh cong thic &y.

3) Trong mot s6 trudng hgp diac biét, cd thé ding dinh M Pitago
dao d€ tinh dién tich tam giac (bai 147, 148).

Trong mot s6 truong hgp dac biét khac, con cd nhitng cdch doc

ddao dé tinh dién tich tam giac biét ba canh nhu bai todn dudi day
ctia Xem Léido (Sam Loyd, Mi, 1841 - 1911).
Vi du 28. Ban dét va hd
O mot hoi chg, ngudi ta quang cdo ban mot hd hinh tam gidc va
ba miéng ddt hinh vudng dung trén ba canh (h.55a). Di¢n tich ba
miéng dat d6 bang 74 acro, 116 acro, 370 acro (1 acrg = 4047 m?).
Bang quang cdo khong ndi roé dién
tich cua hd 1am nhidu ngudi thic mic
khong ro dién tich d6 16n hay nhé.
Ban hay tim dién tich cia hd.

Gidi
\ Sé khong don gian khi dung cong
thitc Héron dé& giai bai todn trén. Dac

di€m cua bai todn 12 :
74 = 49 + 25 = 7° + 5%

116 = 100 + 16 = 10% + 4%
Hinh 55a
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10 + N2 + (5 + 4% = 17° + 9% = 370.

Ta vé tam gidc ABC vuéng & A,
AC=7+10=17,AB=4+5 B
=9 (h.55b). Ta cd :

BC? = 9% + 172 = 370, 5

BKZ = 7% + 5° = 74, ) TR
KC2 = 10% + 42 = 116. b
Nhu vay ba canh ecia A BKC A 7 E 10

chinh la ba canh cta hd nudc. Ta Hinh 55b
dé dang tinh duge :

S.gc = 179 :2 = 76,5 (acro).

Sppk = 972 = 17,5 (acro).

SKIZC = 4.10:2 = 20 (acro).

Sapke = 4- 7 = 28 (acro).

Spke = 76,56 — 17,5 — 20 ~ 28 = 11 (acro).
Dién tich hd nudc bang 11 acro.

BAI TAP VAN DUNG

150. Tinh dién tich tam gidc biét dé dai ba canh la 13cm, 14cm,
15¢m bing cong thic Héron.

151" Theo phuong phap cta vi du 28, hay tinh dién tich tam giac
¢é ba canh a, b, ¢ ma a® = 41, b® = 45, ¢’ = 164.

PITAGO VA DINH Li PITAGO
I- Vai nét tiéu su

Pitago (Pythagore) la nha todn hoc c¢8 Hi Lap s6ng khoang nam
580 — 500 trudc cong nguyén. Ong sinh & ddo Xamés , mot dao
buén ban giau cd & ven bién Egié.

60



Méi 16 tudi, cAu bé Pitago dia ndi
tiéng v& nang khi&u khac thuong. Cau
theo hoc nha toan hoc ndi tiéng Talet,
va chinh Talet cing phai kinh ngac
v® tai nang cuia ciu.

Dé tim hiéu n&n khoa hoc cua cic
dan tdc, Pitago di danh nhiéu nam
vién du An Do, Babilon. Ai Cap va da
trd thanh con ngudi uyén bac trong
hau hét cdc linh vuc quan trong : s6
hoc, hinh hoc. thién van, dia ly, am
nhac, y hoc, triét hoc.

Hinh S0

Vao tudi 50, Pitago mdi trd vé té-qudc cta minh. Ong thanh lap
mot ngodi trudng d midn Nam [talia, nhan hang tram mon sinh, ké
ca phy ni, vdi thoi gian hoc 5 nam gom bdn bd mén : hinh hoc,
toan hoc, thién van, am nhac. Chi nhitng hoc sinh giéi vao cuéi
nam thu ba mdi dugc chinh Pitago truc tiép day. Truong phai
Pitago da dong mot vai trd quan trong trong viéc phat trién khoa
hoc thai cd, dac biét 12 vé s6 hoc va hinh hoc.

Theo Proclo thi Pitago nghién cdu hinh hoc "xudt phat tu mét
s6 c0 sG diu tién cia no va cé gdng ching minh cac dinh li bang
suy luan légic chi khéng phai bang dua vao truc gidc”. Nhu vay
Pitago la ngudi diu tién xay dung hinh hoc nhu mét khoa hoc suy
dién Truong phai Pitago da ching minh dinh li v& lién hé gita dé
dai ba canh c@a tam gidc vuong, nhd dé ngudai ta tim duge nhidu
hé thic luong trong cac hinh va xay dung ducc nhigu dinh li quan
trong khac.

Trudng phai Pitago con khao sat hinh vudng c5 canh dai mot
don vi va nhan ra rang khong thé bigu thi do dai dudng chéo cua
nd bing mot sé nguyén hay phan s6, tuc la tdn tai cac doan thang
vo udc. Su kién nay duge so sinh vdi viée tim ra hinh hoc phi Oclit
& thé ky XIX .
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Trudng phai Pitago cing nghién cfu Am nhac. Ho gidi thich rdng
do cao ctia am thanh ti 1& nghich vdi chitu dai cia day va ba soi
day dan cd chiéu dai tl 1¢ v6i 6, 4, 3 sé cho mét hgp 4m ém tai.

Pitago con nghién ciu ca kién tric va thién van. Ong cho ring
trai ddt cd hinh clu va ¢ tAm cta vi tru.

Pitago va cdc mon dé cla 6ng ton thd cdc con s6 va gan cho mébi
con s§ mét ¥ nghia than bi : ho cho rdng s6 1 12 ngudn gbc cla
moi s6, bi€u thi cho 1& phai; s6 1¢ la "s6 nam", s§ chan la "s6 nu";
s6 5 bi€u thi viéc xay dung gia dinh; s§ 7 mang tinh chit cua sic
khde; s8 8 bi€u thi cho tinh yéu... Trudc luc vao nghe giang, cac
hoc trd cua Pitago doc nhitng cau kinh nhu : "hay ban on cho ching
toi, hoi nk-tng con s6 than linh da sdng tao ra loai ngudi!”

Pitago cing viét nhiéu van tho va néu lén nhing phuong cham
xU th€ nhu :

hay song gian di, khéng xa hoa;

— hay ton trong cha me;

— hay tap chién thang sy ddi khat, su ludi biéng va sy
gian di;

— ché coi thudng suc khoe. Hay cung cdp cho ca thé dung ldac
nhiing d6 an, thic udng va su luyén tap can thiét;

— chua nh&m mat ngd néu chua soat lai t4t ci cac viéc da lam
trong ngay;

- dung thdy cai bong to cia minh trén viach ma tudng minh vi dai;

~ hay chi lam nhing viéc ma sau d6 minh khéng héi han va
ban minh khong phién long;

~ trong xa giao ding ddi ban thanh thi ma hay ddi thu thanh ban;

- hoa qua cta dit chi ¢c6 mot lan trong nam, con hoa qua cua
tinh ban thi nd sudt bén mua.

f1- Dinh I Pitago
Dinh li Pitago la mot trong nhitng dinh li dep cua hinh hoc.

62



“Hinh hoc cd hai kho bau: dinh li Pitago va ti s vang'")" (Keéple).
Trong lich s, dinh li Pitago dugc phat bi€u dau tién dudi dang:
dién tich cia hinh vudng dung trén canh huy@n cia tam gidc vudng
bang tdng dién tich cdc hinh vuéng dung trén hai canh gdc vudng.

Trudc Pitago rat lau, ngudi Ai

Cap, ngudi Babilon, ngudi Trung

Quéc va nguoi An D¢ da bigt dén a

dinh Il nay. ab
Tu hang nghin nam trudc cong b c

nguyén, ngudi Ai Cap c6 da dung soi

day chia déu thanh 12 doan bang [} b
nhau d€ dung gdc vudng bdi tam. giac
cé ba canh dai 3, 4, 5 doan (do do
tam gidc nay dugc goi la tam gidc Ai
Cap). Ngudi ta cing tjm thdy nhiing
ban dit sét nung, trén do ngudoi b
Babilon da khac cac bo ba s6 Pitago
kha phic tap nhu (65, 72, 97), (3367,
3456, 4825).

Hinh 57

Cuén sdch c8 nhit cia Trung Qude
la Chu b6 toan kinh co ghi lai cau déi
thoai gita Chu Cong va Thuong Cao: Hinh 58
"cAu tam, ¢8 td, ngid huydn" (céu 1a
canh gdc vudng ngin, cé la canh gdc vudng dai, huyén 1a canh
huyén), y ndi néu hai canh gdc vudng bang 3 va 4 thi canh huyén
bang 5. Cudn sach Ciu chuong toén thugt cia Tran Sanh (thé ki
II) ciing cho bi&t khodng nam 1100 trudc cong nguyén, ngudi Trung
Quéc da biét tmn gidc cd ba canh 3, 4, 5 la tam giac vuéng. Trong
cudn sach nay. dinh li Pitago duge chiing minh bang hinh vé (h.57):
mot mat ta ec (o + t)- = 2ab + cz, mat khac (a + b)? = 4ab + -

Y
“~

(a—b),dodo‘c‘3=az+b2.

{#) VO 80 vang. xem Cde bai tdp va chuvén dé vé dudng ron,



Tit th& ky VIII trudc cOng nguyén, ngudi An DO ciing da biét
dén dinh 1{ Pitago dudi tén goi "quy tAc cang dAy®. Cubn sdch clia
Bkhaxkara (th€& ki XII) dua ra hai cdch ching minh dinh If Pitago
bang hinh veé.

ab
Céch thit nhat & hinh 58: ta cd ¢ = 4. —~ *t@- b)?, do
d6 ¢? = a% + bl
Céch thu hai & hinh 59 : so sédnh dién tich cac hinh vudng dugc

gach chéo, ta cing cd a? + b2 = ¢2. Cic cach ching minh nay gon
hon so véi cach cua ngudi Trung Quéc.

N7 5
/é/j \

L. ]

tHinh 59 Hinh 60

Mdt cach ching minh khac do Oclit néu ra trong b Nguyén Ui:
vé dudng cao ung véi canh huy?n (h.60) dudng thing nay chia hinh
vubng dung trén canh huy2n thanh hai hinh chit nhat cé dién tich
bang dién tich hai hinh vudng dung trén hai canh géc vuong.’

Chinh t8ng théng Mi Gacphit (A. c
Garfield, 1831-1891) cing dua ra
mot cach ching minh dinh li
Pitago: dat hai tam gidc vudng bng B

nhau ABC, DCE nhu hinh 61 thi b
BCE 1a tam gidc vudong. Ta cd: ¢
Sasep = Sanc + Scoe t+ Ssce A & C ¢oD
: 2
o Bt b be 2 Hink 61
2 2 2 2

(*) Xem Cdc boi tdp va chuyén 42 v¥ 1t gid.
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> b2+ 2bc + c?=2bc +a’ =b%+c?=al

Mot cudn sach xuit badn nam 1940 da dua ra 370 cach chung
minh dinh lf Pitago. Con chinh Pitago da ching minh dinh I nay
bAng cach nao thi cho dén nay ching ta vAn chua biét ré.

I11- B ba sé Pitago

Céc b ba sd nguyén duong a, b, c 14 d6 dai ba canh cia moét
tam gidc vudng goi la bo ba s Pitago, chdng han (3, 4, 5); (5, 12,
13); (6, 8, 10)...

B6 ba s6 Pitago c¢6 udc chung 16n nh4t bang 1 goi la bd ba s6 Pitago
gdc. TAt cA cic bd ba sd Pitago g6c dugebiéu thi theo cong thic sau:

x2 -y <+ y?
= Xy, b = , €=
2 2
vdi x va y 1a cdc s6 16, nguyén t8 cung nhau, x > y, chdng han :
x y a b c
3 1 3 4 5
5 1 5 12 13
5 15 8 17
7 1 7 24 25
7 3 21 20 29
7 ) 35 12 37
9 9 40 41
9 5 45 28 | 53
9 63 16 65

Cach tim ra cac bi€u thuic trén, xem M¢t s6 vén de phat trién
Dai s6 9. B6 ba s8 Pitago con lién quan dén "dinh U 16n Fecma®,
cing xem cudn sach trén.
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LOI GIAI HOAC CHi DAN

CHUONG |

DINH LY TA LET VA TAM GIAC DONG DANG

1. (h. 62) Céach 1. Dat AC = x. Giai

3
=— dugc x = 15.
x+5 4
CA CB CB - CA
CL 1} B' CdCh2.———=—-=____.=
’ - 3 4 4 -3

AB
Hinh 62 = __1_ = 5 nén CA = 15 cm.

2. (h. 63)

a) Tinh d6 dai AC duge 3 em,tinh
A C D B dd dai AD dugc 9 cm. Trén tia AB
. Y A 1 tacdcicdi€ém C va D ma AC < AD
Hinh 63 nén C ndm giita A va D.
b) Theo cdu a ta ¢éd AC + CD = AD

>3+CD=9=CD=6cm.

(o]
3. Dap s6: 14 cm.
4. (h. 64)
OA OB A 8
Taco AB// CD nén — =—— =
oD oC
AB 12 _ 2 D C
CD 30 5 Hinh 64
0OA OB 2
Do dg

OD-OA OC-OB 5-3



0A OB 2

Suyra — = — = — |
g 15 3

Ti dod OA = 6 cm, OB = 10 cm.

5. (h. 695)

OA=4cm, OB =3cm, OC = 12 cm, OD = 9em.

A A B

B F C o)
Hinh 63 Hinh 66
6. (h. 66) a) Dat AB =.x, ta co:

AE_ED AD_ 24 2 x-30 ED
AB  BC  AC ™ 24+36 b x _ BC
Tu do x = §0, BC = 75. Vay AB = 50 cm, BC = 75 cm.
AE ED 10-y y
b)DatBE=ED=y=>» — =— = ==y
AB BC 10 156
Canh hinh thoi bang 6 cm.

7. (h. 67)
a) Ldy C b4t ki trén Ax. Ké ME

SIS

o

va CH vubng gdéc vai AB, ké MF va
CK vuong goc v6i AD. Ta cd:

ME MA MF ME CH
——Em —— = e NeI ee— —= ——
CH CA CK MF CK
CH
b) Ta ¢6 —— = — . Ta lai co
MF CK Hink 67
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b E b
CH.a = CK.b nén = — Viay — = —
a a
8. (h. 68) A
ABID cén nén BI =]ID = 6 cm. Do ID // BC
Al ID Al 6
nén — = ——suy ra = —
AB B Al + 6 10 I o
Tu d6 AI = 9 cm, AB = 15 cm.
8
9. (h. 69) C
% = _1_ R(i = 1_ Hinh 68
EB 4 AB 4
DG 1
> — T e——
DC 4 A B
DG 1 DG 1
= D e—m —
DC - DG 4 — 1 C 3 E
DC AB ED
b) —=k =» =k » = k
DG DG DE D G c
EB + DE B Hinh 69
> =k+1=>— =k + 1.
DE
10. ¢(h. 70)
AM AN MN
Taco MN /BCnén —= ——= —-
AB AC BC
A Do AN = BM nén:
AM AN MN BM B
V. X i 6 8 &
AM + BM AB
® © T4+ e T 101

Hiuh 70
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Tit do AN = 24 em; MN = 3.2 em.

DM CN
11. Ching minh rang —— = — .
D CD
12. (h. 71)
m n Ba duong thidng song song vdi
2 A nhau, cit hai cit tuyén m va n tai
AvaA ,BvaB,6CvaC.
. : 2 T h h ra AB _AT
a sé& ching minh rang— = — "
e/ el \e 3¢ ching £8C ~ BT’
/ T Né& /[ n, hi€én nhié AP AB
Hinh 71 Sum /i hien RAER FE T O
Néu m khong song song voi n, qua A’ vé dusng thang song song
] A’E A'B’
vdim, cat BB va CC' thitud EvaF. Tacd — = —— ,
EF B'C’
AB A’B’
A'E = AB,EF = BC nén —— = —=— .
BC B'C

13. Chitng minh rang doan thang duéi dai hon doan thang lign
trén mot do dai x nhu nhau. Ta ¢6 30 + 7x = 44 nén x = 2.

Dap so: 32, 34, 36, 38, 40, 42 (cm).

14. Dap s6: 14 em.

, a-b a+2b
A B 15. Dap s6: EF = b + -
E o N 16. (h. 72)

OE A0

Do EO // DC nén — = — . (1)
5 - CD _ AC

1hnh 72 Do AB// CD nén AO. = ﬁ = _a. =

OC CD b
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AO a AO a
= > —
AO +0C a+b AC a+b
a

(2)

O ab
Tu (1) va (2) suy ra — = nén OE =
b a+b a+b
ab
Tuong tu OG =
a+hb

a C
17. Ta cin dung doan thing co do dai x sao cho T =— .

Cach dung (h. 73):
— Dyng mét géc O tay y.

— Trén mét canh ctia goc O, dat
lién ti€p OA = a, AB = b.

— Trén canh kia cua gde O, dat
OC = c.

~ Qua B dung dudng thdng song
song vdi AC, cdt dudng thang OC ¢ D.

Doan thing CD cd d6 dai x 1a doan thdng phai dung.

Hinh 73

18. Goi doan thing da cho 1a AB. Cach dung (h.74):

— Trén tia Ax bat ki, dat lién tiép
cac doan thang AC’ = m, C'B’ = n.
Néi B’B.

— Qua C’ dung dudng thdng song
song véi B'B, cat AB 6 C. Ta c6

AC AC m
CB CB n

Hinh 74

$H . x *
19. Sai lam & ché két luan rang ti so Y =-1. Chi x4y ra
L. 4

déng thuc trén khi x # y nhung didu nay khong x4y ra: ta sé ching
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tp rang x = y.

+
That vay tu y=f-’ m+x=i , ta cd
X b y b
m+ x m+y
= . Do da:
y x

m+x)x-(m+yy =0
mx+x2--my--y2 =0
mix -yl +x+yx-y) =0
(x - ym + x + y) = 0.
Hién nhién m + x + y > 0 nén x = y. Do d6 khong th€ khing

finh duge —— ™ = — 1.
x -y
20. (h. 75)
x Goi giao di€m cia AB véi XY Ia
E, giao di€m cia HF v6i BC 1a O.
Vé FN 1 AE.

Ta c6 FC' / BH » —F = OF
B mm— BN cme—
¢ OH OB

> OF.OB = OH.0C’
= SpenE = SocpH
= Sapcn =SauFn:

D& thdy S,y bAng di¢n tich
hinh binh hanh KHFE, do 46 bing:

Hinh 75 2
y 1x1,2=12({m)

Do d6 BC’ = 1,2 : 0,8 = 1,5 (m). Con BC = 1,4 m, nén C ndm
trong doan thing BC’. Diéu do chung té rang khi di chuyén canh
AB truot qua K thi chiéc ti luén luén ndm v2 mot phia cia XY.
Dén khi B trung véi K, dau kia cia td vdn chua cham vao mat
tuong XY va ta dua duge chiée ti vao phong.
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Chu y

Véi chiéu rong cua 1 m, chiéu rong hanh lang 1,2 m, tat ca cac
tu co day l1a hinh chir nhat ma dién tich khéng qua 1,2 m* (va chiéu
rong chiéc td nho hon 1 m) déu mang duge vao phong.

21. (h. 76)

a) Xét hinh thang AMQH,
A E va R la trung diém cua hai
day, B la giao di€ém cua cac
dudng thang chia hai canh
bén nén B, R, E thang hang.

E
AN b) Xét hinh thang ANPH
M N N\ va chiing minh tuong ty clu
A \? > a, ta dugc C, S, E thing hang.
' c) Xét hinh thang BRSC

B @ H F P c va cliing ching minh tuong tu
nhu trén, ba diém E, O, F
thang hang.

Hinh 76

Chu y

— CAu a va b cd tac dung goi y d€ giai cau c.

— Néu tim tap hgp tam cdc hinh chit nhat MNPQ khi dinh M
chuyén dong trén canh AB thi tap hop phai tim la doan thing EF
trit cdc diem E va F.

22. (h. 77)

a) Xét hinh thang PQCN, H la
trung diém cua day PQ, A l1a giao
di€m cta cac duong thang chia hai

A
H
P

canh bén nén K la trung di€ém cua B WL ¢
CN. V

b) KM la dudng trung binh cua K
ACBN nén KM // NA, ma NA 1 CH,

N

do d6d KM L CH.

Q
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c) Tam giac CHK ¢6 CM L HK, KM L CH nén M Ja truc tam
cia tam gidagc. Do do HM L CK. Ta lai cd CK // PQ, suy ra
HM 1 PQ.

Chu y
Cau a va b nham ggi y cho cau c.
23. (h. 78) .
AE AD
Ta ¢c6 —- = —— nén DE // BC.
AB AC
OD DE AD 2
OB BC AC 3
A
E D
O
B C
Hinh 78 Hinh 79
24. (h. 79)

Goi O la giao diém cua AC va BD. Ta ¢ AE // BC nén

OA
OB _0A (1)

OB ocC
OB OG
BG // AD nén — = — (2)
oD OA
2 d OE 0G do d6' EG // DC
An ti & a (2) dug = — , do do )
Nhan tiung v€ (1) va (2 o oD oc

Chii y. Cach gidi khac
Ta cd BG / AD nén S,y = S,p- Cung trit di 8, ta duge
Saor = Sphoa: (1

73



Ching minh tuong tu S, n = S (2)

Tu (1) va (2) suy ra Sy, = S Cung tru di S, duge

25. (h. 80)
Cach 1 (khong dung dinh )i Talet ddo)

B ME. AE CG HG

suy ra ME = HG. Ta lai ¢cd ME // HG.
A C Vay MEGH la hinh binh hanh,

E G Céach 2 (dung dinh If Talet dao)

0 BM DE DG BH
Tacd — =— =— =—nén

Hinh 80 MA EA GC HC

MH // AC. Tu giac MEGH ¢ MH // EG, ME // HG nén la hinh
binh hanh.

26. (h. 81)

MG // BK, MH // AC nén

DC DE DK DC DK
—_— = ——= — . Suyra — = —
CH EM KG 2CH 2KG
DC DK
> — = — = CK// AB.
CB KA
A M B Chu y. Bai toan nay cho ta bai toan
Hinh 81 dung hinh: cho doan thdng AB va trung

di€m M cia nd. Quadi€m C ndm ngoai dudng
thing AB, chi dung thudc dung dudng thang song song véi AB.
27. (h. 82)

Bl la phan gidc cia AABH nén
AB Al 60 12
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néen —— = —— (1)

Do dd BH = 25 ecm, BC = 50 ¢m.

%
]

AB 3
28. Ta Cd —_— = - —_— = —
BC 2 4
I

N N

Hinh 82
. AB BC AC AB + BC + AC 18
DO dO —_— — = — = = — = 2.
2 4 3 2+4+3 9
Tu d6 AB = 4 ¢cm, BC = 8 cm, AC = 6 cm.
29. (h. 83)
A BD 1a phan gidc gdc B nén
AD AB 6 3 AD 3
[— = — = —_— P =
DC BC 4 2 AD+DC 3 + 2
E D AD 3 AD
D — = — D —_— = —_—
AC 5 6
B8 C = AD = 3,6 cm
Hinh 83
AD AB AC AE
Tac6 —-= — = — = — nén ED // BC.
DC BC BC EB
ED AD ED 3,6
Dod6 — = —— = — = — = ED = 24 cm.
BC AC 4 6
30. (h. 84)

a) OD la phan gidc cia AAOC

DC 0oC

DA 0OA
OE la phan giac cia ABOC nén

Hinh K4
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EC oC
EB OB 2
Ta lai ¢co OA = OB (3)
. DC EC
nén tu (1), (2), (3) suy ra — = — , vay DE // AB.
DA EB

b) DE la dudng trung binh cia AABC < DC = DA « OC = OA
{do (1)].

31. (h. 85)

a) Tinh cac d¢ dai CD, BE, ta dugc
ab

a+c

CD =

, BE = b(xem vi du 6)

Ta lai c6 b > ¢ nén
ab ac

ac
> > tic 1a CD > BE.
a+c a+c a+b

b) Ta ¢c6 CD > BE ma BE = DK nén

Hinh 8 CD > DK, suy ra K > T (1)
Talgi c6 b > ¢ nén ﬁ\z > CZ, ma B2 = ﬁz nén
/1?2 >/C\2 (2)
Tu (1) va (2) suy ra/ﬁl +‘f{\2 >/C\3 +6\2
- EKC > £CR
= CE > EK.

¢) CE >EK ma EK = BD nén CE > BD.

Chu y. Tu bai toan trén suy ra

-~ Trong tam gidc c6 hai canh khéng bang nhau, phan gisc
ung voi canh 16n hon thi nhé hon.

- Tam giac c6 hai phan gidc bing nhau la tam gidc can
(mét cach ching minh bai todn nay, xem Cdc bai t4p va chuyén d@
vé tam gidc).
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32. a) (h. 86)

DB AE
Ké BE // AD thl —— = . Theo

E —_
DC AC
A giéthié’tl;acci-l-)—B-=E . Suy ra
DC AC
¥ AE =AB. Do d6E =B,
A Ta lai c¢ AD // BE nén@ = /A\z»
8 (o] C

N
B, = A, Tird6 A, = A,

Hinh 86 Chi y. Bai todn trén la dinh li dao

cia tinh chat dudng phan gidc cia tam gidc.

b) (h. 87)

Qua C vé dudng thidng song
song véi DA, cat BA 6 K. Dé thdy
ACK la tam giac déu. Ta co:
DA CK CA FA

— DD e— TE et 52—

do dd DF la tia phan gidc cula
gdc ADB (theo két qua cua cau
a).

Ching minh tuong tu, DE la

A~ Hinh 87 tia phan giac cua géc ADC.
Vay EDF = 90° (vi DE, DF 1A c4c tia phan giic cia hai gdc k&

bu).
Chu y. Cdch giai khéc chi dung kién thuc l6p 7:

AABD cd AE la phan gisc goc ngoai, BE la phan gidc géc trong
nén DE la phan gidc goc ngoai. Vay DE la phan giac cia géc ADC.
Tuong tu DF la phan giac cia géc ADB. Do dd ED\F = 90"

33. (h. 88)

Goi E 1a giao di€m cua tia phén gidc gdc ngoai dinh A véi duong
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thang BC. Vé CK // AB thi
EB AB

A — =, (1)
f EC CK
A
K K, =A,. Nhung A, = ‘A, nen
K, = A,, do d6 AC = CK. (2)
¢ E EB  AB
Tu (1) va (2) suyra — = —.
Hinh 88 EC AC
34. (h. 89)
A
a) Cac cap tam giac dong dang: ADE
D E va ABC, EFC va ABC, ADE va EFC.
b) AD = 6 cm, AABC can 6 B.
B F C
Hinkh 89
35. Ch h ra AD :
9. Chung min n —_— =
’ £ e RB 2
36. th. 90y
A B8 AABD va ABDC d(‘)ng dang (c.g.c) suy
ra ADB = BCD. Vay BCD = 40°.
A
D C &
Hinh 9i) D
37. (h. 91) B ¢

Cac tam giac dd dong dang theo Hinh 91

truong hop c.yv.c.
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38. th. 92)

A 8
Ching minh rang ABAE va AEDC
E dong dang.
D timn 92 c
39. (h. 93)

AABC va ADAC dong dang vi géc C chung,

AC DC

3 A
— = —  Dods
BC AC 2

AB AC 4

AD DC  AD B © ¢
Hinh 95
> AD = — cm.
3
40. (h. 94)
A ADBA va AABC dong dang (c.g.c) nén
DA DB 1
AC AB 2
B D M 1
Do do AD = — AC.
Hinh 94 2
A
41. Ménh dé do khong dung.
Dudi day la hai vi du
- Vi du 1. Xét AABC can & A.
D thudée day BC nhung khong la 8 S C

- Y ] < | 9511
trung diém cua B(l‘\ h. 95a). AABD [inh ¥5a

va AACD 6 B = €,



AY_ 2D hung ching khong
— = —  nhung chun n
AB~ AC | nECME A

ddng dang.
—~ Vi du 2. Xét AABC cd AB = AC,
pbhan giac AD (h. 95b). AABD va

A AN DB AB B o c
AACD ¢ A} = A,, —— =— nhung
DC AC
Hinh 958
ching khong ddng dang.
42. (h. 96) AABC va ADAC dong dang (g.g)
A AC DC
T S— = e—
BC AC
12 DC
B —— D e———
B 5 c 16 12
Hink 96 » DC =9cm
43. (h. 97)
A @ AABD va ABDC dbng dang (g.g).
AB BD a BD
B eee— 2 e D e— = —
BD CD BD b
0 e » BD? = ab.
Hinh 97

44. (h. 98)

Do CE = DE nén ACED can; AADE =
ABCE (c.g.¢) nén AE = BE. Cac tam gidc
can AEB, ACE cd gdc day A la goc chung p

AE AB
nén ddng dang (g.g) suyy ra — = —
AC AE Hinh 98
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do dé AE? = AB.AC = ab.

Chu y. Bai toan nay cho ta mét cich dung doan trung binh nhan
cia hai doan thdng a va b.

45. (h. 99)
Dat AB = R thi DM = R,
D CA = CD = 2R. Cac tam
giac caAn DAM va CAD c¢6
DAM = CAD nén ddng dang
(gg =

H m AM DM R 1
R < m ™ "m-z
Hinh 99 Vay M la trung di€m cua
AB.
Chu y. Bai toan nay cho ta bai toan dung hinh: cho di¢m B thufc
tia Am. Chl dung compa, dung trung diém cua AB.
46. (h. 100)

a) AABD va AACE dbng dang (g.g)

A » — =—— = — (vl AD =—AC,
AC AE
1
£ 0 AE =— AB)
2
= AB® = AC? » AB = AC 1
B ¢ b) Chi y rang AAEC c6 AE = EAC
Iiinh 100

TN
AC va ACE = 30° nén ching minh
duge AEC = 90° (ké AE’ L CE rdi
ching t6 rang E’ tring E). Do d6 & = 60°. Vay AABC la tam gidc
géu.

6-CBT&CD 8l



47. (h. 101)

A a) Trén tia d6i cha tia BA 14y D sao
cho BD = BC. Cdch vé nay vita lJam xudt
hién AD =/A\B + BC, vita lam xudt hién

c ACD = 24CB (vi ABDC can neén

o
@=6=T)dod6@=@.

Ta ¢cd AACD va AABC ddng dang (g.g)

AC AD )

O  Hinh 101 nén — = — = AC° = ABAD
AB AC

= AB(AB + BC).

Céch khée. Trén tia d6i cia tia BC, 14y K sao cho BK = BA rdi
ching minh AABK va AKAC ddng dang.

b) Ciing vé diém D nhu cAu a. Ta ¢S AC? =AB(AB +BC) = AB.AD

AC AD
nén — =— . Do d6 AACD va AABC ddng dang (c.g.c) =
AB AC
D =£cB. (1)
N TN
Talaics ABC =D + BCD = 2D 2)

Ti (1) va (2) suy ra A/B\C = 2@.

¢) Ap dung cAu a. Dap s6: BC = 10 cm.
48. (h. 102)

a) ABDM va ACME dong dang (g:g)

Ta ¢ BM = CM nén BD.CE = BM2.

b) Ty ABDM va ACME ddng dang suy ra

D BD DM BD
_l{. = — #——=—— (vi CM = BM). Hinh 102

ME CM ME BM
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A\ N
Ta lai c6 DME DMC - M, = (ﬁ + D) - ﬁ, = ﬁ Do do

AMDE va ABDM dbdng dang (c.g.c).
AN TN
¢) Tit cAu b suy ra MDE = BDM, do d6 DM la tia phan giic cia

goc BDE.
49. a) Viét do dai cac canh mbi tam giac tu nho dén lon: 14, 21,

14 21 28
28 va 4, 6, 8. Ta thdy T = 5 = i Vay hai tam giac ddng
dang (c.c.c).
b) Hai t idc ddng d (c.c.c) vi i 2 18
ai tam gidc ddng angcccv—l—z--ls—z,?.

50. Khong th& khdng dinh nhu vay.

— Vi du 1. Hai tam giac ¢ cau b ctia bai 49 cJ hai cép canh
bAng nhau va ba cap gdoc bang nhau (vi hai tam gidc ddng dang)
nhung hién nhién chung khong bang nhau.

— Vi du 2. AABC va ADAC & bai 39.
51. Ta c6 9h, = 6h, = 4h_( = 25,50

o M B _ R
4 6 9
ha hb hc

= — cee———

AB  AC BC

Vay AABC ddng dang véi tam gidc ¢d ba canh bang h,, hy, h

Chii y. N6u mdt tam gidc cd mot canh bang trung binh
nhan cia hai canh con lai thi tam giac do ddng dang vdi tam
giac cd ba canh bang ba dudng cao cia
tam gidc ban dau. A B

52. (h. 103) Goi ABCD la hinh thang
vuong (A = D' = 90°), BD 1 BC. Ching
minh rdng AABD va ABDC dong dang

= BD* = AB.DC. 0 c

53. Dap s6: AH = 6 cm. Hinh-10.3
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HD = 5 cm. H

54. th. 104)
AABD va ACHD ddbng dang (g.8),

55. AAHB’ va ABHA’ ddng dang (g.g
AH HP B D

— IS — D

BH HA' Hinh 104
AH.HA’ = BH.HB'.
Tuong tu AH.HA' = CH. HC".

A
56. (h.105) 0
13

a) AABD va AACE ddng dang (g.g).

AB AD
b) Tt clu a suy ra —- = —.

AC AE B o
Do dé AADE va AABC ddng dang (c.g.c). Hinh 105

57. Goi ABC la tam giac vuong & A, duong cao AH. AAHB v3
AH HB AB

ACHA ddng dang (gg) ® — = — = —

12 HB 3

—_— T e TR e Su A
® HC T 12 raliinde >
HB = 9 cm, HC = 16 cm.
58. (h. 106)
a) AABD va ADAC ddng dang (g.g)  ° ¢
Finh 106
AB _ AD AD? =AB.DC = 4.9 = 36. Vay AD = 6
) e TR e 5D = . = . = . —
"DA DC .y cm.

84

b) Hai tam gidc trén dong dangsuy ra — = — =

BD AB 4 2
_3".
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59. (h. 107) A B

AEDA va ADAB ddng dang (g.g). Dap
s6: EC = 7 em.

D € c

60. (h. 108) Hinh 107

a) AAHF va ABHA ddng dang (g.g)
AH AF _AH AE

r nen — = — o0dg ——— = ——.COn

BH BA BH BC

F @ = }fB\C (goc nhon cd canh
tuong ung vudng goc). VAy AHAE va
AHBC ddng dang (c.g.c).

D C b) Tu cau/a\suy r}\A/H\ = @
Ta_ lai /cg AHE + EHB = _90° nén

2N
Hinh 108, BHC + EHB = 90°, tic la EHC = 90°.

Chii y
— Cau a nham ggi ¥ cho ching minh cau b.

N\ o .
— Cach khac d8 ching minh EHC = 90°, xem Cdc bai tgp va
chuyén d@ vé tui giac.
61. (h. 109)

Theo tinh ch4&t dudng phan gidc cua
AABH va AABC, ta co

A
HE BH AD BA D
— =— , —==-—— . Nhung
EA BA DC BC ¢
AAHB va ACAB dong dang (g.g)
BH BA HE AD 8
T T = = = Hinh 109
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62. (h. 110)
a) Do AC 1a duong chéo l6n nén @

C > 90° do dd6 E va F ndm ngoai c
cac canh AB, AD. Ta c6 AAFC va AAHD "
ddng dang (g.g)
AC AF K
» — = — » AD.AF = AC.AH (1)
AD AR A D F
b) Vé BK 1 AC va ching minh tuong Hinh 110

tu, ta duge AB.AE = AK.AC

(2)

Tt (1) va (2) suy ra;: AD.AF + AB.AE = AC.AH + ACAK =
ACAH + AK) = AC? (vi AH + AK = AC do AK = CH).

Chu y. N&u hinh binh hanh

ABCD la hinh chit nhat thi E trung

B, F trung D. Khi dd ta c6 AC2 = AB? + AD% Két qua nay cho ta
moét cdch ching minh dinh |f Pitago.

63. (h. 111) OH OG HG HE
a)Tacd —=—=——= —.
o c OB OA AB BC
N P
) Ta lai e¢d OHE = OBC (so le
/ trong, HE // BC), Do d6 AOHE va
/. AOBC ddng dang (c.g.c).
H ,/’ R b) T cau a suy ra £OH = g&:
7 Dé dang ching minh duoc E, O, C
70 thidng hang. Tuong tu, F, O, D
/ thdng hang. y
A E F B
84. (h. 112) x D
AAMC va ABMD dong dang (truong
hop canh huygnva canh gic vudng) ¢
- AC AM 6 2
e D e IS e N
BD B 9 3 A ™ 2

86

Hinh 112



65. (h. 113)

Hinh 113

Goi ABC, A'B'C’ la cdc tam gidc vudng & A, A’; dudng cao AH,
A’H’; M va M’ la trung di€m cua BC va B’C’ (gia st AC 2= AB,
A’C’ 2 A'B’).

a) Trudc hét ching minh AAHC va AA’H’'C’ ddng dang (trudng
hgp canh huy&n va canh géc vuong) d€ suy ra ¢=0.

b) Truéc hét ching minh AAHM va AA’H’M’ ddng dang (trudng
hop canh huy®n va canh géc vudng) d€ suy ra AMH = A’'M'H’, do

~N
de C = C’.

66. Khoang céch ti ngudi dén con dudng gip: 120:0,6 = 200
1an khoang cdch tit ngudi d&n cita s6.

Do d6 quang dudng 6td di trong 208 bing:

1 mx 200 = 200 m.
Van t6c 6t6 bang 10 m/s hay 36 km/h.

67.a) 20 cm.
bh

b)
a-b>b

BC
68. Ching minh rang DE la hang s6, suy ra DE ]a hing s6.

ah
69. Dap sé:
a+h
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. 1
70. AABC va A DEF dong dang véi ti s6

3 nén t1 s6 dién tich
1
bang — .

D , 1

71. ADEF va AABC dong dang (c.c.c), ti s6 dong dang bang —,
1

ti s6 dién tich bang T

72. (h. 114)

Goi G la trong tam cua AABC. Ta co
1 1 3
AA’ =— AD

3
=— .—AG = — AG
4 2 8 A
GA’ 5 GB' 5 A
néen — = —  Tuongty — = —,
GA 8 GB 8
do dd AGA’B’ vA AGAB dong dang ~T~
( ) A'B’ 5
c.g.c), suy ra —— -,
g y A 3 B8 3} C
Hinh 114
AC 5 B’C’ 5
‘Ching minh tuongty — = — , — = —
AC 8 BC 8
Vay AA'B’C’ va AABC dbdng dang (c.c.c), ti s6 ddng dang bang

, 25
3 ti s8 dién tich bang —

73. Cho AABC, duong cao AH, HB =7 cm, HC =18 cm (h. 115).

_HC 18 18
Vi DE chia AABC ra hai ph#an ¢6 dién tich
bang nhau nén
1
Svec =5 Sanc (2 &

H E

Hinh 115
88



. 1 18 25 5
Tu (1) va (2) suy ra Sy @ 8,4 c =—é~: 55 = 3¢ = (_6

su ra -— —_— . ) - Y -— .

a) Goi O }a giao di€m cua céc
duong thdng AD va BC, dat
Sasnm = Smnep = 8.

Ta ¢c6 AOAB va AOMN dong

S AB
dang nén: 0AB _ (— )?
SoMn MN
2
Hinh 116 S - MNz :
OMN
Ta c6 AODC va AOMN dbng dang nén:
S DC Somn + S cp?
oDC _ ( = )2, OMN - \ (2)
SoOMN MN SoMN MN

T (1) va (2) suy ra

2 2

——e
MN SOMN SOMN

b) MN = 5 cm.
75. ¢h. 117)

Goi dién tich cac tam gidc FDM.
MKG, IME thi ty 1a §,, S,, S;. Cac tam
giac trén dong dang v6i AABC nén:

m , Sl 4 m 2
( — ) s e S — = —
BC S 81 B 9
BC S 1 BC 9 Hinh 117
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m n P BK + KG + GC BC

D —_—t — 4+ — = = — =1
BC BC BC BC BC
2 4 1
nén —+—+—p=1 :—E-:—-.
9 9 BC BC 3
S 1 1
Dodo’——3=(—p—)2 =(——)2=——.VayS3=9cm2.
S BC 9

76. Dap s6: 25 m.

77. AOCA va AOC’A’ ddng dang (c.g.c) > OCA = OC'A’. AOCB
va AOC’B’ dcbrn‘kdang (c.gc) » OCB = 0’6’\B’. Do d6 OCA + OCB
= 0@ + OC'B’ = 180°. Vay A, C, B thdng hang.

78. (h. 118)

AE AK 1

KéeDM/BE. Tacd — =— = —-
EM KD 2
EM 1 AE 1 1 1

Con — = — . Do :
EC 2 EC 2 2 4

Hinh 118

79. V& EF // BD 8 chung minh
DC = DF, suy ra OE = OC.

80. (h. 119)
A
D& ching té6 BK = DE, ta sé
E
BK DE N
ching minh rdng — = — .
g BA BA
B
Ve MN // BA thi MN = -2 8 F oM c
2 Hinh 119

Chd ¥ dén cac cap dudng thdng

song song ta c¢
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BX BF BF AD DE DE
BA BC 2BM 2AM 2MN BA
Do dé BK = DE.

81. Cdch 1.

A
Dé lam xudt hién mot ti s6 bing 5’

» !B l C’

AD CE
mi — = —,dodé AF = CE. (1)
4 . AB CA
Hinh 120
Qua M vé dudng thing song song véi

BC, cat AC 6 N, ta ¢6 FN = NE. (2)

Tu (1) va (2) suy ra N 1a trung di€ém cia AC. D& dang suy ra
digu phai ching minh.
Céch 2. D€ lam xuit hién mot ti s6

A CE
bing — , ta vé EK // AB (h. 121),

CA
5 . CE CK _AD CE
the thi — = —— , md — = —
V CA CB' " AB CA
CK AD
C nén —- = —— , do do6 DK // AC.
AB

CB

Hinh 121

Nhu vay ADKE 13 hinh binh hanh, do
dé M 1a trung diém cia AK. Dé dang
suy ra didu phai ching minh.

82. (h. 122)

Vé DM, BN song song vdi D'B’ (M, N
thuéc AC). Ta ¢ AADM = ACBN (g.c.g) o
nén AM = CN. Hinh 122
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AD AN  AM AN + CN  AC
* TAD' AC  AC T aC | AC”

83.(h. 123)

a) ABCD la hinh binh hanh nén
GBQ = & Céc tam gifc can OBC, OAE
c6 cap goc & dinh bing nhau nén ddng
dang (c.g.c).

~

b) T ciu a suy ra BOC = .(O\E, do
dé ba diém O, C, E thing hang.

Chii y. Néu ¢6 dinh di€m O thi khi
Hinh 123 mii nhon & C v& mot hinh nao dd, dau

. OA
bit chi & E v& hinh ddng dang véi hinh &y theo ti s6 OB

84. a) (h. 124) — Dyng A = 80°. Trén
hai canh cia goc A, dat AB' = 2 don vi
dai, AC’ = 3 don vj dai.

- Dyng dudng cao AH’. Trén tia AH’
dat AH = 1,5 cm.

- Qua H, dung BC // B’C".

inh 124

b) (h. 125)

~ Dung AAB'C’ c6 B = 70°, © = 40°.

) — Dung trung tuyén AM’.
8’ L ¢’ - Trén tia AM’ dat AM = 1,5 cm.
— Qua M dung BC // B’C".

Hinh 125
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c) (h. 126)

BI
. - Dung AABC cé A" = 70°, AB’ = 3 don
o vi dai, AC’ = 5 don vj dai.
— Trén tia B'C' dat B’'D = 2 em.
A c C" - Qua D dyng DC // AB’.
Hinh 126 - Dung CB // C'B’.
85. (h. 127)
5 - Qua A dung dudng thing song song vdi
y Ox, cit Oy & E.
E A 1
-~ Trén tia Ey dat EB = -2-E0.
- BAcat Ox ¢ C.
o c X Bai toan cd mot nghiém hinh néu
Hinh 127 %Oy = 180°.
86. (h. 128)

a) Phan tich. Gia sit da dung dugc dudng thdng d qua M, cat
Ox, Oy, Oz thu tu § A, B, C sao cho B 1a trung diém cua AC.
Vé dudng thing bat ky &’ // d, cit Ox, Oy, Oz thd ty & A’, B’,
C’. Do AB = BC nén dé dang ching minh dugc A’B’ = B'C’.
0 Nhu vay néu dung dugc dudng thing d’
thl ta sé dung dugc duing thadng d. D&
dung dudng thing d’, ta chi viéc 14y B’ b4t
ki trén Oy rdi dung qua B’ dudng thang
M d cat Ox, Oz 6 A’, C’ sao cho B’ la trung
x/A E\y c’\; di€m cua A’C’. Dé dang dung dugc dudng
Hinh 128 thang d’ nhu vay.
b) Cach dung

- Qua B’ bt ki thudc Oy, dung dudng thing song song vai Oz,
cit Ox g 1.
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- Dung A’ d6i xdng véi O qua I.
~ A'B’ cAt 0z 8 C’.

~ Qua M dung dudng thdng d song song vdi dudng thdng A’B’C’,

cat Ox, Oy, Oz thi tu d A, B, C.

c) Chung minh. Ban doc ty ching minh.

d) Bién ludn. Bai todn cd mot nghiém hinh.

87. (h. 129)
a) A ACE = ABCD (c.g.c)
m > C/AE= 633 = 90°.
x E b) L&y A’ 1a trung di€ém cia AC thi

8 C

m A’ 12 diém c6 dinh. A’M 1a dudng trung
) binh cia AACE nén A’M // AE, M chay
trén tia A'm' 1 AC tai A’.

A Ban doc ty ching minh phan déo.
Chi y. M 1a anh cua E trong phép vi

1
Hinh 129 ty tam C ti s6 E , tap hop cac diém

E la tia Am L AC tai A, nén tap hop cac di€m M la tia A’m’, 4nh

cia tia Am trong phép vi tu ndi trén.

88. (h. 130

C 1a 4nh cua B trong phép vi tu tam
A ti s6 2, tAp hop cic diém B la dudng
tron (O; lem), do d6 tap hgp cac di€m
C 1a dudng trdn (O’; 2cm) véi O’ 1a anh
cia O trong phép vj tu trén.

BAng cach giai thong thuong, ta vé
O’ d6i xing voi A qua O rdi ching minh
ring O'C = 2 cm.
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89 (h. 131)

Hinh 131

Goi M 1A trung di€m cia AC thi G
12 4nh cua M trong phép vi tu tam B

2
ti sé i Tap hop cdc diém M 1a

dudng tron co dudng kinh BC (trir cac
di€ém B va C). Do dd ta vé di€m K trén

2
canh BC sao cho BK = ? BC.
Tap hop céc di€m G la dusng tron

cd duong kinh 12 BK (trit cdc diém B
va K).
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CHUONG 11
HE THUC LUONG TRONG TAM GIAC VUONG

90. Dap s6: 13 cm.
91. (h. 132)
M N
Dap s6: HB = 18 cm, HC = 32 cm,
AH = 24 cm.

8 M C
Hnh 132

92. (h. 133)

Trong tam gidc vudong BKA: A
BK? = AB? - AK®.

Trong tam giac vuéng BKC:
BK? = BC? - KC% Do d¢
AB? - AK? = BC® - KC*. (1)

Dat KC = x, tu (1) suy ra: K

320 - (32-%)7= 247 -x*

Giai phuong trinh nay, ta dugcx = 9. ® ‘ <

Vﬁ.y KC = 9 cm. Hinh 133

93. (th. 133)

Trong tam giac vuong ABK: BK* = AB? - AK® = 9° - 7° = 32.
Trong tam gidc vuong BKC: BC® = BK? + KC? = 32 + 4 = 36
Vay BC = 6 cm.

94. Tinh AC dugc 15 cm. Vé HK // BE. Ddp s6: AE = 5 cm,
EC = 10 cm.
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95. (h. 134)
A Cach 1. Lan lugt tinh HC = 16 cm,

BC = 25 em. Do d¢ Sipe = 256.12:2
150 (cmz\,

Cach 2. Tinh AB theo cong thuc

]

1 1 1
B H C
Hinh 133 TR + e i duge ¢ = 15.
Do d6 Sype = 20. 15 : 2 = 150 (cm?).
96. (h. 134)
BH HC )
D-’{it?:lT:kthi BH = 9k, HC = 16k.

Ta ¢c6 AH” = BH HC = 9k.16k = 144k’

> 12" = 12k > k = 1.

Dé dang tinh dugc BH = 9 em , HC = 16 c¢cm, BC = 25 cm,
AB = 15 c¢m, AC = 20 cm.

97. Goi a la do dai canh huyén cua tam giac vuéng, ki hiéu b,
c, b', ¢’ nhu da quy ude. Tu cong thic b- = ab’. ¢ = ac’ suy ra

b b’

hd
(— ) = -

c c
b b’ b,
98. Theo bai 97, do — = 2 nén — = (— ) = 4.
c c c
99 (h. 135
A Cho AABC vuodng ¢ A, phan giac AD,
dung cao AH. Trudac hét tinh AB : AC
theo bai 97,
Diap sa: DB : DC = 2 : 3.
B H D C

Hinh 135

7-CBT&CD 97



100 (h. 136)

A
Céch 1. Lan lugt tinh BC = 25 cm,
AH = 12 cm, BH = 9 ¢cm, chu vi AABH
bidng 36 cm.
& 0 Céch 2. Tinh BC = 25 ¢cm nén chu vi

AABC bing 60 cm.

Hinh 136 AAHB va ACAB ddng dang nén

chu vi AHB AB 15
5

chuvi CAB CB

3
Do d6 chu vi AHB bang: 60. 3 = 36 (cm).

101. (h. 136)

a) AAHB va ACHA dbdng dang
AB AH HB AB + AH + HB 18 3

> = = = =— = —, (1)
CA CH HA CA + CH + HA 2 4
b) AAHB va ACAB ddng dang
AB AH HB AB + AH + HB 18 2)
D e B e E ——= =

CB CA AB CB + CA + AB- chu vi ABC
Ti (1) suy ra AB = 3k, CA = 4k, do d6 BC = 5k. Nhu vay

AB 3
—_— = (3)
CB 5
T (2) va (3) suy ra chu vi ABC bing 30 cm.
102. (h. 137)
a) AABC va AHBA c6 ABC la géc A A
chung (do H ndm gita B va C), !
AB _ 2% (i =ac) nen dong dang |
— = = (vl c° =a !
BH - AB ¢’) nén ddng dang : :
AN N Leeee 0
r.g.c), suy ra BAC = BHA = 90° B "

(b) Giai tuong tu nhu cau a. Hink 137
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Chu y. N&u khong cd didu kién H nAm giita B vA C thi chua thé
két luan duge BAC = 90°.

Th4t vay, trong hinh 137, néu 14y A’ d6i xdng vdi A qua dudng
vudng gdc v6i BC tai B thi AA’BC ciing cd didu kién ¢? = ac’ nhung
BA'C khong phai la goc vuong.

103. Céch 1 (h. 138) S

AEAB vudng cé AE = 2AB,

ABMC vudng c6 MB = 2MC, do

do hai tam gidc dbng dang (c.gec) A D E C
Suy ra_ AEB MBC do do

AEB + ACB = MBC + ACB =
—ADB = 45°.

Cach 2 (h. 139) Hinh 138

Dat AB = AD = DE = EC = a thi BD? = a® + a? = 2a% Con

CD.ED = 2 2a%. Do dé BD? CDED:CD 8D
. = a = . o] = B — R e,
a.a a 0 BD ED
B8
Nhu vy ACDB va ABDE ddng
dang (c.g.c) » DCB = DBE.

‘ Do d6 BCB + BEB = BBE +

c+DEB @—450

A a D g €
Hinh 139

104. a) AB = 25 cm.

b) Dién tich hinh thoi bang 600 cm?,
¢) Dién tich BEDF bAng 432 cm?.
105. (h. 140) D W c

Vé BH 1 CD. Lan lugt tinh AD = 8 cm,
BH = 8 cm, BC = 10 cm. Hink 140
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106. (h. 141)

Ap dung cong thitc h? = b'c’ vao
AADC vubng, ta dugc:
OC = OD?: 0A = 82 : 4 = 16 (cm).
o) Tuong ty d6i v6i AABD vuong duge
OB = 2 cm.

Dién tich hinh thang bang:

o c AC.BD:2 =20.10:2 = 100 (cm?).
Hinh 141

A B

107. (h. 142) A B

D& dang ching minh BCD la tam gisc
42 - 3
3

cAn 6 C nén DC = BC = AD =

= 13 (em).

Vé dudng cao BH. Ta cd: o

HC = ——-—2—- = 5 (cm).

Tit d6 tinh duge BH = 12 cm, dién tich Hinh 142
hinh thang 96 cm?,

108. Dép s6: 375 m?.

109. vé MH 1L AB, MK 1 CD. Ap dung dinh }f Pitago trong cdc
tam gidc vubng.

110. (h. 143) €

Goi E la giao diém cia AD va BC. /’o‘\ 8

Ta c6 A

AC? =AE? +CE?, BD? = BE? +DE?,

suy ra: o c
AC? + BD? = (AE? + BE%» + Hinh 143

+ (CE? + DE?) = AB? + CD2

100
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111. (h. 144)

AAHO = AOMD (canh huy2n va
gdéc nhon) » OH = DM.

d Ta c6 AH? + DM? = AH? +
: OH? = 0A? (1)
VN Ta lai <6 AH = CK, DM = BI
" nén CK? + BI* = 0A? (2)
Ti (1) va (2) suy ra AH? + DM? +
o c + CK? + BI?> = 20A? = AD? Ia
Hinh 143 h&ng 86.
112. (h. 145)
A AD? + BE? + CF?
=(0A% . OD? + (OB? - OE?)
5 F +(0C%0F?)
= (OA? — OF?) + (OB? - OD?
° + (0C? - OE?)
B 3 c = AF? + BD? + CE2.
Hinh 145

113. Goi a 12 d9 dai canh huy®n, b va c 1a d6 dai cdc canh gdc
vudng.

a) Nhan hai v€ cua a = b2 +c? vdi a ta duge,

a’ = ab? + ac’.

Nhung ab® > b3, ac? > c3 (via > b, a > o).
Do d6 a* > b + ¢,

(b + c)?
b) D€ ching t a’ 2 — hay ching minh b&t ddng thdc
b + ¢)?
b2 + c% 2 ( )
2
114. (h. 146)
AC? - HC? = AB? — HB? (cung bang AH?), 1)
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MC? - HC? = MB? — HB? (ciing bAng MH?). (2)
Léy (1) trit (2) theo titng vé ta dugc:
AC? — MC? = AB? - MB?
> MC? - MB? = AC? - AB%= b? - c%.
A

B H
Hinh 146
115. (h. 147)
, B Ta c6 AC? = AH? + CH?
= (AD? - DH? + CH?
= AD? + (CH? - DH?
= AD? + (CH + DH)(CH - DH).
D W c Do d6 d® = ¢? + ab.
Hinh 147
118. Céch 1 (h. 148) y

—~ Trén hai tia d6i nhau géc H,
dat HC = a, HB = b,

— Dudng vuobng goc v6i BC tai Hcat  © c
dudng tron cd duong kinh BC ¢ A —b e

AH 12 doan thdng phai dung.
A Céch 2 (h. 149)
— Trén cung mot tia géc B, dat BC =
a, BH = b (gid st a > b).
8 — c — Dung dudng vudng goc vdi BC tai
a H, c4t dudng tron c6 dudng kinh BC & A.
Hinh 149

Hinh 148
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AB ]2 doan thdng phai dung.

117. Dap s&: 102,5%.

Chi y. Géc & dinh cua tam gidc cAn cang nhé thi sai s6 cang t.
118. Ddp s6: 104,2%.

119. (h. 150)
B D& dang tinh duge CD = 5 nén
AB=AC+CD=3+5-=28
(thudc)
T
c B e
\\ D
o 2
A D
Hinh 150
120. (h. 161) x
Goi chidu cao cay sAy la AB = x thuéc.
Phan nh6 khoéi mat nuée 1a CB = 0,5 thuée,
phdn ngap trong nudc la AC = x - 0,5. Khi
ngon cAy cham mit ao & D thi CD = 2, A
AD = AB = x. Hinh 151

Trong AACD vuodng:

AD? = AC* + CD? » x?= (x - 0,57 + 22
GiAi phuong trinh nay ta duge x = 4,25.
CAy say cao 4,25 thudc.

121. Khai trién cdc mat cia gian phong trén mot mat phing,
ta cd hinh 152. Con nhén cS thé bd theo dudng qua mat tudng bén
trdi d&n R, hodc qua mat tudng bén phai dén R,, hodc qua tran
dén R;, hodc qua san dén R,. Quang dung ngén nhit la mdt trong
b6n doan thdng NR,, NR,, NR,, NR,.

Nho dinh If Pitago ta co:
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NR? = NAZ + AR = 142 + 17 = 197,
NRZ = NB? + BR] = 127 + 1% = 145,
NR; = NH? + HR; = 42 + 107 = 116,
NRZ = NH? + HR] = 4% + 10 = 116.

Ta thdy NR, = NR, < NR, < NR,. Nhu vay con dudng ngén nh4t
d€ con nhén bd dén chS con mdi 1a bd qua tran hoidc bd qua san.

[

4 R
15
[
L '
LS| iR 1
A 2] H
B
7 6 [ 7
3
4 R‘.\._.

E 1.5
1
Hinh 152
122. Gia thi&t ring lo thuy tinh
lam "bing bia", ta trai mat xung ,
quanh cta lo thanh mét hinh chi ”,.?
nhat c6 chidu dai MN bing chu vi M Cegr B35 N
cla miéng lo (48 cm), do dé AB A/.--&Ja‘s
= 24 cm (h. 153). ” 8
Chid kién muén vao trong lo -
budc phai vugt qua miéng lo tic Hink 153
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l1a phai di tu A t6i MN rdi t4i B. Nhu vay cha phai giai bai todn:
tim di€ém C trén MN d& AC + CB ngin nh4t (C la giao diém cha
MN véi AB’ trong dé B’ 1a di€m ddi xdng véi B qua MN). Dé dang
tinh dugec AC + CB = 25 cm (bd qua chidu day cuia lo).

Chi y rdng né&u chu kién & vi tri A thudc mat trong cua lo thi
quang duong ngin nhit d€ cha kién bd téi chd giot mat 1a 24 cm,
chi gidm duoc c6 1 cm.

123. Do AC? = AB.AD nén AB = 150%20 = 1125 (m).

124. Dién tich nga gidc phai tim bang hiéu cia dién tich mot
tam giac vudng (6 cm?) va dién tich mot hinh chit nhat (2 cm?).
Dap s6: 4 cm?.

125. Goi hinh vuéng ¢ gic dudng hao la ABCD (h. 154) co

AD = DC = 3. Liy AM, AN trén AB, AD

sao cho AM =AN = 2. Goi H la giao diém

B o cia MN va AC. Ta sé ching minh rang

" HC = MN < 3.

I« That vay, MN? =AM? +AN? = 22 + 22
A= X =8<3 nén MN < 3.

—3 3 — Vé HK L CD. L4y E d6i xing vdi A

Hinh 154 gua D. Ta cd HK // AD, HN // CE nén

HK HC NE 4 2
—=——— = — = —=— ,dodd HK = 2. Suyra
AD AC AE 6 3
HC? = HK? + KC? = 2% + 22 = 8 < 3% Vay HC < 3.
Nhu vay néu dat hai t&m van vao vi tri MN va HC thi b4c duge
clu di vao dao.

126. Dua vao dinh nghia ti s§ lugng gidc cia gdc nhon.

1
127. a) tg45° = 1; sin®45° = cos?45° = ri

1 3 1
b) si o : 230°=-——';t 30° = .
) sin30 2 cos 2 g2 3
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1 3
c) cos6Q° == : 8in?60° = Y ; tg?60° = 3.

128. a) sin B < 1, cos B < 1 vl canh goc vudng nhd hon canh
huy2n.

b) Néu AC = AB thi tgB = 1 (khi dé B = 45°).
N&u AC > AB thi tgB > 1 (khi d6 B > 459).
N&u AC < AB thi tgB < 1 (khi d6 B < 459).

. 4 3 4
129. sinB =—, cosB =—— , cotgB = — .
5 5 3
7 7 24
130. a) sinB =—, tgB = — ,cotgB = —-
25 24 7

AB 3
b) tgC = — = — =» AB = 3k, AC = 4k » BC = 5k.
AC 4

AB 3 AC 4 4
Dodd sinC= — = —,cos8C = — = —, cotgC =— .
BC 5 BC 5 3
tgB + 1
¢) Chia ca s6 bi chia va s8 chia cho cosB duge ————
tgB - 1
Dé4p s6: 3.
131. V& dudng caoc AH (h. 155).
A sinB AH AH
sinC  AB ~ AC
AC 1
~ AB 2
B H

Hinh 155
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132. (h. 156) A
Vé dudng cao AH.

1
sinBAH =—6 = 00,1666

NN AN
> BAH = 9°35’, BAC = 19°10".

133. Gdc & dinh bang 48°12", géc & ddy
bing 65°54".

134. (h. 157)

Hinh 156

a
A s TacdDH=htg§,DH=

a a-b 12
h Do dd tg — = = = 0,12.
2 2h 100

D H c a
0 - > — = 6°51’ » a = 13°42".
Hinh 157 2

1356. (h. 158)

Vé duong cao AH thi H ndm gitta M
va C. Tacd: HB — HC = (HM + MB) —
- - = h

(MC - HM) = 2HM___

bat AH = h, AMH = q, ta cd: (-3
heotgB — hcotgC = Zhcotga 8
cotgB ~ cotgC Hinh 158
—

cotg40° — cotg60°
2

> cotg a =

Thay s6: cotga =

1,1918 ~- 0,5774
2
136. h = 200sin13° = 200.0,2250 = 45 (m).

t

= 0,3072 » a = 72°55’.
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137. (h. 159) C
BC = ABsina.

a) Véi a = 50° thi
BC = 1000.0,7660 = 766 (m). = .
A 8 D
b) Véi a = 30° thi BC = 1000. 0,5
= 500 (m). Hinh 159
138. (h. 160)

8 Ta c¢é HC = BC cotga, DC = BCcotgf
= HC - HD = BC(cotga — cotgf)
= a = BC(cotga — cotgf)

a
o \\P o = BC =
¢ : cotga — cotgf
a
A & X = AB=b+ 2 :
Hinh 160 cotga — cotgB
Ap dung tinh bing sd:
3 3
AB = 1,5 +

4

= 1,6 +
cotg50° — cotg65° 0,8391 - 0,4663

R

1,5 + = 1,56 + 8,0 = 9,5 (m).

0,3728
139. Giai tuong tu nhu bai 138. Dap sé: 2400 m.
140. (h. 161)

A B
HK = AB = 150.20 = 3000 (m).
60°
e X HK 3000
T tg60° - tg28°  1,7320 — 0,5317
n ” . = 2500 (m).
Hinh 161

141. Ddp s6: 4,8 thudc.
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142. (h. 162)

B
ABCD Ia hinh thoi ¢6 BD = 15 cm, x
dudng cao BH = 12 cm. Ta tinh dugc />
HD = 9 em. A 5
Goi x 1a canh hinh thoi. Gidi phuong M
trinh: s
x2 - (x - 9% = 122 duge x = 12,5. 0
. h 162
Dién tich hinh thoi bAng 150 cm?. it 10
c 143. (h. 163)
o Do CE = DE nén CE? = DEZ Giai
phuong trinh:
30 + x2 = (50 - x)® + 20% duoc
x = 20.
A X E B Dap s6: 20 thudec.

Hinh 163

144. Goi d6 dai canh huyén la a, d6 dai cdc canh gdc vudng la
b va ¢ (cm).

Ta ca: a+b+c=60 8]

12a = bc (2)
b’ + ¢ = a? 3
Tit (3) suy ra (b + ¢)*> = a® + 2bc. Thay b + c bing 60 - a nhd
(1), thay bc bang 12a nho (2), ta duge:
(60 — 2)% = a’ + 24a.
Giai phuong trinh trén, ta dugc a = 25.

Ta cd b® + ¢ = a® = 625,
2bc = 24a = 600 nén
b2 + ¢2 - 2bc = 625 — 600 = 25
(b -c)P =25
b-c=5 (giastb>c)
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Bi€tb+c=60-a = 35 b -c¢ =5, tim dugc b = 20,
¢ = 15

Cdc canh cua tam giac vudng bing 25 cm, 20 cm, 15 cm.
145. (h. 164)

AABC cé AB = AC = 18 cm, BC = 12 cm, A
cdc dudng cao BD, CE.

bat AD = x, CD =y, ta ¢

x
x+y=18 (1)
Mat khac  18° — x? = 122 - 2 E 0
xt - y? = 182 - 122
x + y)x — y) =180 8 C
x—-y=10 (2) Hinh 164
Tu (1) va (2), tim duge x = 14,y = 4.
. DE AD
Cha y rang DE // BC (dé ching minh) nén — = —
BC AC
DE 14
% —— = — 2 DE =— (cm).
12 18 3
146. (h. 165)
A 5 B8

Ta cd: BE? = 52 + 2% = 29,
2 EH? = 3% + 12 = 10,
BH? = 5% + 4% = 4].

5
2 2 2
, /.Nhu vay0 B.H' # BE }\EH né:n
B/Q{ # 90°. Hi€n nhién EBH < 90°,
EHB < 90°.
DI H 4 c
Hinh 165 Vay BEH khoéng la tam giac vudng.
147. (h. 166)

AABC c6 BC = 10 cm, cac trung tuyén: BD = 9cm, CE = 12 em.
Goi G la giao di€m cia BD va CE.
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ABGC vudng, dién tich

E b cta nd bang 24 cm?.
Dién tich AABC bang
72 cm?.
A
B
Hinh 166
148. (h. 167 ¢ £

AABC cd céc trung tuyén AD, BE,
CF thy tu dai 12 em, 9 em, 15 cm.

- 4

Vé I d6i xing véi G qua D (G 12 trong B i D C
tam cia AABC). Ching minh rdng ABGI
vudng.

I
SBGI = 24 sz,

149. Qua mot dinh cta hinh thang, ké dudng thing song song
v6i mot duong chéo, chi y dén tam gidc vudng tao thanh.

Dap s6: 43,2 cm®.

150. Dap s6: 84 cm?.

161. Chu y ring: 41 = 5% + 47,
45 = 32 + 6%,
164 = 82 + 102

Dép s6 9.
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