Chu dé 1:: H¢ thiic luong trong tam gidc vuong
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

P~. HE THUC VE CANH VA PUONG CAO TRONG TAM GIAC VUONG
~. Ly thuyét
Cho tam gidc ABC vudng tai A, dwong cao AH. Khi d6 ta c6 cac hé thirc sau:
1. AB* = BH.BC hay ¢* =ac'
AC? =CH.BC hay b* =ab’
2. HA? = HB.HC hay h* =c'b’
3. AB. AC =BC. AH hay cb=ah
12: 12+ 12 hayi—i+i.
AH® AB~ AC /S
5. BC* = AB*+ AC? (Dinh li Pitago)

. Bai tap
Van dung hé thuc 1:

Bai 1: Cho tam giac ABC vudng tai A, BC = 20cm. Biét ti sO hai hinh chiéu cta hai canh
goc vudng trén canh huyén la 9 : 16. Tinh dién tich tam giac ABC.

Hudng dan giai

A
Vé duong cao AH.
, HB 9 HB HC HB+HC 20
Tac) —=—=—=—= ==
HC 16 9 16 9+16 25
B H C
9.20 _16.20 20

Suy ra HB:2—5:7,2(cm); HC =12,8 (cm)

Xét AABC vuodng tai A, dwong cao AH ta cé:
AB* = BC.BH =20.7,2=144 = AB =12 (cm);
AC? = BC.CH =20.12,8 =256 = AC =16 (cm).

Vay dién tich AABC1a S = %ABAC _ % 12.16=96 (cm?).

Cach gidi khdc:
Sau khi tinh dwgc HB va HC, ta tinh AH theo cong thirc: 4H? = HB.HC (hé thiic 2).

AH? =17,2.12,8=92,16 = AH =9,6 (cm).

Dién tich AABC 1 S= %BCAH - % 20.9,6=96 (cm?).
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Bai 2: Cho tam gidc vudong vdi cac canh goc vudng cé do daila3 cm va4 cm, ke
duwong cao ting véi canh huyén. Hay tinh duong cao nay va cac doan thang ma né chia
ra trén canh huyén.

Hudng dan giai
Gia st tam gidc ABC co cac canh goc vuong AB =3cm, AC =4cm, AH la duong cao.
Ap dung dinh li Pitago cho tam giac vuéng ABC:

BC?*=AB* + AC* =3"+4*=25=BC =5cm

) A
Ap dung hé thitc lvgng trong tam gidc vuong ta co:
2 2

BA* = BH.BC = BH =524 :BH:%:BH:%(Cm) 3 4

cA’ 4? 16
CA’=CHCB=CH=——=CH=—=CH =— (cm

o 5 s (m B H C
AH? = HB.HC = AH’ =%% = AH = % (cm)
(C6 thé tinh dwong cao AH bdi cong thite —— = 1 ~+ : =)

AH- AB° AC

Bai 3: Cho tam gidc ABC can tai A. Céc tia phan giac ctia goc A va gbéc B cat nhau

tai O. Biét OA =2+/3 cm, OB = 2cm, tinh d6 dai AB.

A

Huwéng dan giai

Qua A vé mot duong thang vuong géc véi AB cat tia BO tai D.
Tacd D+B,=90" AOD+B, =90’

ma B, =B, nén AOD=D

Do d6 AAOD can tai A. Suy ra AD=A40 = 23 (cm).
V& AH 1 OD thi HO = HD. B C

Ta dat HO= HD =x thi BD=2x + 2.
Xét AABD vuong tai A, dwong cao AH, ta ¢6 4D’ = BD.HD.
Suy ra (2v/3)* = x(2x+2) Tl d6 ta dwoc phuong trinh:

2x°+ 2x —12=0 < (x - 2)(x +3) =0 < x =2 hodc x = -3.
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Gia tri x = 2 dwoc chon, gia tri x = -3 bi loai.

Do d6é BD=2+2+2=6 (cm). Suy ra AB=W=@=2\/€ (cm).
Van dung hé thtec 2:
Bai 1: Cho tam giac ABC vudng tai A, duong cao AH. Biét dién tich cac tam gidc ABH
va ACH lan luot 1a 54cm? va 96cm?2. Tinh d6 dai BC.
Hudng dan giai

1 A
Tacéd S,,, ZEAHBH:54

Suy ra AH.BH =108 . 1
g : . 54cm? 96cm?
Sacu =5 AHCH=96 Suy ra AH.CH =192 . (2) B H C
?
Tie (1) va (2) ta duwoc: AH>.BH.CH =108.192.
Mit khac 4H? = BH.CH (hé thtc 2). Suy ra 4H* = 12 = AH =12 (cm).
Tacd S,,- =54 +96=150 (cm?) ma S, :%BCAH nén %BCAH =150
Suy ra BC= % =25 (cm).
Bai 2: Cho hinh thang ABCD, 4= D =90 Hai dudng chéo vudng goc véi nhau tai

O. Biét OB =5,4cm; OD = 15cm.
a) Tinh dién tich hinh thang;
b) Qua O vé& mot duong thang song song véi hai ddy, cat AD va BC Ian luot tai M va N.
Tinh d6 dai MN.
Huong dan giai A B
M N

* Tim cdch gidi
Da biét duong chéo BD nén can tim duong chéo AC la c6
thé tinh duoc dién tich hinh thang. Mudn vay phai tinh

OA va OC.

D

* Trinh bay loi gidi
a) ® Xét AABD vudng tai A ¢6 AO L BD nén 04’ = OB.OD (hé thtic 2).
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Do d6 04° = 5,4.15 = 81 = OA =9 (cm).

e Xét AACD vuodng tai D ¢c6 OD L AC nén 0D’ = 04.0C (hé thtc 2).

_0OD* 15

Do d6 AC=25+9=34 (cm); BD=5,4+15=20,4 (cm).
_ACBD _ 34.20,4

Dién tich hinh thang ABCD la: S =346,8 (cm?).

b) Xét AADC ¢c6 OM // CD nén 2—11\)4 _ % (hé qua cua dinh Ii Ta-1ét). (1)

Xét ABDC ¢6 ON // CD nén 8—11;1 - % (hé qua ctia dinh li Ta-lét).  (2)

Xét AABC 6 ON // AB nén 22— BN 4inh 1 Ta-16t). 3)
AC BC

Tt (1), (2), (3) suy ra 2—1]\)4 :g—g

Do d6 OM = ON.

Xét AAOD vuéng tai O,OM L ADnén —— =1 1 (ha thc 4).
OM~ OA° OD

Do do 1 5 :LZ+L2:>OMz7,7 (cm).
OM” 9° 15

Suy ra MN =7,7.2 = 15,4 (cm).
Van dung hé thtec 4:

Bai 1: Cho hinh vuéng ABCD canh 1. Goi M la mét diém nam gitta B va C. Tia
1

AM cat duong thang CD tai N. Tinh gid tri ctia biéu thtec P = YN G

Huwéng dan giai
* Tim cdch giai
1 . 7 A A 4 1 1 1 A? * 2 n A
AN &Y cho ta van dung hé thirc (4) T at deé giai. Muon vay
c

phai tao ra mot tam giac vudng c6 cac canh goc vuong bang AM, AN.

Biéu thtrc

M2

* Trinh bay loi Qidi
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Qua A vé mot duong thang vudng géc véi AM cat duong thang CD tai E.

AADE va AABM ¢6 D=B=90" AD = AB; 4, = 4, (cung phu v6i DAM ).

Do d6 AADE =A4BM (g.c.g). Suy ra AE = AM. A . B
1

Xét AAEN vudng tai A c6 AD LENnén ——+ = L \

AE2 AN’ AD M
Mat khac AE = AM; AD = 1 nén %+%:1 E | \N

AM® AN D C
Bai 2: Cho tam gidc ABC can tai A c6 cac duong cao AH va BK. Chitng minh
rhng: — -, 1
& Bk BC 4Am’

Hudng dan giai
* Tim cdch gidi: D& chting minh dang thitc trén nguoi ta thuong nghi ngay dén hé thic
1 1

long trong tam gidc vudng “ Hé thixc iz =—+— ”. Mot thu thuat dé nhan ra tam
h® b° ¢

giac vudng c6 duong cao ting véi canh huyén la vé dwong phu dé€ tao ra tam giac
vuong tai B c6 duwong cao la BK, canh goc vuong la BC. Khi do6 ta nghi ngay duong

phu can vé canh goéc vudng con lai.
* Trinh bay loi gidi

Qua B ké duong thang vudng goc véi BC cat tia d6i ctia tia AC tai D.

Vi A ABC can tai A nén duwong cao AH dong thoi la duong trung tuyén = BH = HC.
Xét ABCD ¢6 BH =HC (¢/m trén) ; AH//BD ( L BC) D)
= CA = AD (t/c duong trung binh cta tam giac ).

Neén AH la duong trung binh cia ABCD

— AH= AH:%BD — BD =2AH. (1)
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Xét ABCD 6 DBC =90°; BK L CD (K € CD)

11 . 1
BK? BC?* BD?

()

1 1 1
= +
BK? BC* 4A4H?

T (1) va (2) = (dpcm)

Van dung nhiéu hé thitc
Bai 1: Cho hinh thang ABCD, 4=D=90"= hai duong chéo vudng gbc v6i nhau
tai O. Cho biét AD = 12cm; CD = 16cm. Tinh cac d6 dai OA, OB, OC, OD.

Huwéng dan giai

AADC vuong tai D, theo dinh li Py-ta-go ta co: A B
AC? = AD> + DC? =12° +16% =400 . 0
Suy ra AC =20 (cm). 12
AADC vuong tai D, DO la duong cao nén
AD.DC = AC.DO (hé thtc 3).
Suy ra OD = ADDC _12.16 9,6 (cm).

AC 20

2 2

Talai cd AD* = AC.AO (hé thirc 1) nén OA = ':‘;]2 :%: 7,2 (cm).

Do d6 0C=20-7,2=12,8 (cm).
Xét AABD vuong tai A, AO la duong cao nén 40* = OB.OD (hé thtc 2).

_AO® 7,27
OD 9,6

= OB

=5,4(cm).
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Bai 2: (Hay giai bang nhiéu cach khac nhau) Cho tam gidc ABC vubdng tai
A, AH la duong cao. Biét AB=8cm, AC=6cm. Tinh d6 dai AH. )

Hudng dan giai 4

*Cach 1: Ta c6 A4BC vudng tai A nén:

BC =\ AB*+ AC* =\/8* +6* =10(cm) (Dinh ly Pytago) C g B
A . ~ AB.AC
A4ABC vuong tai A, AH1BC, nén AH.BC = AB.AC = AH = 2C =4,8(cm)

*Cach 2: A4ABC vudng tai A, AH1BC, nén:

2 2
12: 12+ 12:>AH2:—A€ 'AC2:>AH:,/—64'36:4.8(cm)
AH AB°  AC AB” + AC 100

*Cach 3: Tam giac ABC vuong tai A, Theo dinh ly Pytago ta co

BC? = AB* + AC? =8’ +6” =100 nén suy ra BC=10cm.

2
AABC vuong tai A nén: BH.BC = AB> = BH = IZBC

=6.4(cm). Ma HC = BC—BH =3,6 (cm)

AABC vudng tai A, AH LBC, nén: A4H* = BH.HC =4.8> = AH =4.8(cm)

*Cach 4: Goi M la trung diém BC. A

Taco: BM:AMzéBC:5cm

+ Tinh dwoc BH=6.4cm C' I'I M *B
+ Nén MH =BH —BM =6,4-5 =1(cm)

Ap dung dinh ly Pitago vao AHAM vuong tai H:

AH =N AM? —=MH? =[5> —1,4* = 4,8(cm)
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Hé thong phuong phép giai toan thuwong gap.

Tinh d6 dai cic doan thang trong tam giac vudng

Phuong phdp gidi: Cho tam gidc ABC vudng tai A, duong cao AH. Néu biét do dai hai
trong sau doan th:fmg AB, AC, BC, HA, HB, HC thi ta luon tinh dwoc do dai bon doan
théng con lai béng viéc van dung cac hé thic (1) - (5)

Chtng minh cac hé thiec lién quan dén tam gidc vuong

Phiwong phdp gidgi: Sk dung cac hé thiecc vé canh va duong cao mot cach hop ly theo
hudng:

Buréc 1. Chon cac tam giac vudng thich hop chita cac doan thang cé trong hé thc.
Buwoc 2. Tinh cac doan théng d6 nho hé thiee vé canh va duong cao.
Buéc 3. Lién két cac gid tri trén d€ rat ra hé thirc can chiing minh.

Cht y: C6 thé vé thém hinh phu d€ tao thanh tam giac vudng hodc tao thanh dwong cao

trong tam giac vudng ttr d6 van dung cac hé thirc.
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

7~. Ti SO LUONG GIAC CUA GOC NHON
~. Ly thuyét
1. Dinh nghia

. canh doi canh ké
® smng=—-"————— @ oS =—-""—"-—
canh huyén canh huyén
canh doi canh ké
L4 tana:T .COtQZW
canh ke canh €ol canh huyén

Ttr dinh nghia ta ¢ ca bon ti sd luong gidc déu duong va sina < 1; cosa< 1.

2. Dinh li

Néu hai géc phu nhau thi sin ctia géc nay bang cosin ctia goc kia, tang ctia géc nay
bang cotang ctia goc kia.

3. M6t s6 hé thiic co ban

Simaoa (1), cotar = cosa (2),

cosa sin o

tana =

tan a.cot a =1 (3); sin® a+ cos® a= 1 4).
4. So sdnh cdc ti s6 luong gidc
Cho «, g lahai géc nhon. Néu a < 8 thi

e sina< sinf ;tan a< tan f;

® cos a> cos f}; cot a> cotf.

Bang luong gidc mot s6 goc dac biét

0° 30° 45° 60° 90"
. ! V2 V3 1
sin 0 - — —
2 2 2
J3 V2 1 0
cos 1 — — =
2 2 2
3
tan 0 g 1 \/§ I
3
cot | V3 1 % 0
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Vi du minh hga: Cho tam gidc vudng tai A, trong d6 AC = 0,9m; AB =1,2 m.Tinh
cac ti s6 lwong giac cua goc B, tir d6 suy ra ti sO lwong giac cua goc C.
Huéng dan giai

Ta c6 AC=9 dm, AB =12 dm.Theo dinh li Pitago, ta c6 B

BC =AC? + AB*> =~/9° +12> =15 (dm)
12

Vay sin B _Ac_9 3 —
B 15 5 A 5 C
Cos B —£:2=—, tan B =A_C=i=§, cot B =£=£:i
Cc 15 AB 12 4 AC 9 3

Vi goc B va goc C la hai goc phu nhau nén:

Sin B = cos C:%; Cos B =sin C:%; tanB = cotC:%; cotB = tan Cz%

. Bai tap
Bai 1: Chttng minh cac heé thttc:
1 1

b) 1+cot’ a =—

a) 1+tan’ o =—
cos’ o sin® o

Hudng dan giai

. 2 . .
, . sin o sina  cos’ a +sin’ « 1
a) Taco 1+tan’ a =1+ =l+——= 5 =—
cosa cos’ a cos’ a cos’ a
2 2 -2 2
, 5 cosa cos’a sin‘a+cos’ a 1
a) Taco I+cot” a=1+|— =l+——= — =—
sina sin” « sin” « sin” «

Nhin xét: Trong cach giai trén ta da bién doi v€ trai thanh vé phai. Ta cling cd thé bién
do6i v€ phai thanh vé trai theo chiéu nguoc lai.

Hai hé thtc trén ciing la hé thitc co ban, nén nhé dé sau nay van dung.
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Bai 2: Cho o 1a mdt gbc nhon. Chitng minh rang:
a) sina < tan a; b) cos a < cot a .

Huéng dan giai

A

a) Ta cé sinoz:£ tanoz:£ ma BC > AB nén AC AC

BC AB BC AB
Do 46 sina < tan a;

o
B C

b) Ta c6 cosa=£ cota=£ ma BC > AC nén £<£

BC AC BC AC

Do d6 cos a < cot a
Nhin xét: Phuong phap giai vi du nay la dung dinh nghia cua ti s6 lugng giac.

Bai 3: Chttng minh dinh 1i sin: Trong mot tam giac nhon, d¢ dai cac canh ti 1€
b c

vdi sin ctia cac goc doi dién: ——=——=—
sinA sinB sinC

Hudng dan giai
* Tim cdch gidi:
D€ co sin A (hodc sin B, sin C) thi phai xét tam giac vuong vdi A la mot

goc nhon. Do d6 phai vé thém duong cao.

A
* Trinh bay loi giai: H
Cc
Vé duong cao CH. b
/ A . £ CH
Xeét AACH vuong tai H ta co: sinA = AC (1)
B a C

Xét ABCH vudng tai H ta c6: sinB = g—g 2)

Tir (1) va @) suy ra S04 _CH CH_BC _a poqq o b
sinB AC BC AC b sinA _ sinB

c

Chttng minh twong tu ta dwoc — ,
sinB sinC

a b ¢
sinA sinB sinC

Vay

b

Luu y: Né&u AABC c6 C>90° thi ta van cd: —— = —
sinA sinB
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Bai 4: Tim goc x, biét rang;
a) tan x =3cot x; b)sin x+cosx =2

Huwéng dan giai

a) tan x =3cot x;. Suy ra tanx = (Vi cotx =

tan x tanx

Do d6 tan’x = 3 = tanx =+/3 =tan60° Vay x = 60°.

b) sinx+cosx =+/2 Binh phuong hai vé ta duoc: sin’x + 2sin x.cos x + cos’x = 2

& 2sinx.cos x + 1 = 2 (Vi sin’x + cos’x = 1)

& 2sinxcos x = 1< 1 — 2sinxcosx = 0 < sin’x — 2sin x.cos x + cos’x=0

& (sinx - cosx)zz 0 .Do d6 sinx = cos x

& sinx = sin (90° — x) (Vi cos x = sin (90° — x))

Dantéi x = 90° - x & 2x = 90° & x = 45°.

Nhin xét: Phuwong phép chung dé€ giai vi du nay 1a tim cach dua phwong trinh ¢ hai ti

s0 luong giac vé dang con mot ti sO luong gidc bang cach van dung quan hé gita cac ti

s0 lwong giac do

Bai 5: Khoéng diing may tinh hoéc bang s8, tinh gia tri ctia cac biéu thikc sau bang

cach hop li:

a) P=sin’1 +sin’2" +sin’3" +...+sin> 88 +sin’ 89’

b) O =tan15"tan 25" tan 35" tan 45°.tan 55°. tan 65°. tan 75°

c) Biét cosa = % Tinh sin «a, tan a va cota.

Huéng dan giai

Ap dung dinh li néu hai géc phu nhau thi sin cia goc nay b:?mg cOsin goc kia, tang cua
gbc nay bang cotang goc kia, ta co:
a) P=sin’1" +sin” 2" +sin’ 3 +...+sin’ 88" +sin’ 89"
= (sin2 " +sin”*89° ) + (sin2 2" +sin” 88’ ) +....+ (sin2 44’ +sin* 46 ) +sin” 45

= (sin2 1+ coszlo)+(sin2 2’ +cos22o)+....+(sin2 44" + cos* 44 ) +sin® 45
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

NG

2
= 1+1+1+...+1+[7J =44,5

b) O =tan15° tan25".tan 35°. tan 45°.tan 55°. tan 65". tan 75°

= (tan 15%tan 75° ).(tan 25° tan 65° ).(tan 35% tan 55° ).tan 45°
= (tan 15%cot15° ).(tan 25% cot 65° ).(tan 35%cot35° ) .tan 45°

=1.1.1.1=1

2
c) Ta o sina+ cos’a=1 =sin*a=1-cos’a =1~ 20 _a4l
29 841
Lo 21 sinag 21 20 21 20
Do d6 sina=— tana = =— =" cosa=—
29 cosaa 29 29 20 21
Bai 6: Cho tam gidc ABC vudng tai A, duong cao AH. Tinh sin B, sinC biét rang:
a) AB=13vaBH=5; b) BH=3va CH=4.
Huwdng dan giai
a) Tam gidc ABC vudng tai A, dueong cao A
AH ta co6
2 2
AB’ = BH.BC :>BC:AB :£:33,8 13
BH 5
Ap dung dinh ly Pytago trong tam giac
vuong ABC ta c6: AC=\BC? —ap* =312 /> [ °
H
sip-AC_312_12
BC 33,8 13
’ A
b) Tam gidc ABC vuong tai A, duong cao AH ta
c6 AH*=BH.CH =34 = AH =2\3
Tam giac ABH vuong. Theo dinh ly Pytago ta co
AB=\HB* + AH* =3 +12 =421 N A
< C
S = AL 232 ’ "
4B 21 7
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Tam giac ABC vudng, BC=BH + HC =3+4=7
Theo dinh ly Pytago ta c6 4C=+BC> - 4B* =49-21=+28 =27

SinC =—
BC 7

Cdch 2: Tam giac AHC vuong tai H; Theo dinh ly Pytago co
AC =N AH* + HC* =J12+16 =28
. 4H 12 [3 21
SinC=22 =222 |2 N2
AC 28 N7 007
Nhan xét: Hoc sinh van dung cac hé thitc gitta canh va duwong cao trong tam gidc vuong
ttr d6 tinh ra ti sO luong giac cta cac goc nhon trong tam giac vudng.

L —

ABC  AC
2 AB+BC

Bai 7: Cho tam gidc ABC vudng tai A . Chtrng minh rang tan

Hud6ng dan giai
Vé duong phan giac BD cia A ABC (D € AC).

AD AB __ AD _DC

Theo tinh chat duwong phan giac ctia tam giac ta cd : =— &o—=
DC BC AB  BC

:AD_AD+DC:>AD_ AC
AB AB+BC ~ AB AB+BC’

A

7 ;T 0 — AD

Xet A ABD CO BAD =90 = tan ABD = E D
ABC  AC
< tan = C
2 AB+ BC B

. ABC  AC

Vay tan =
2 AB+ BC
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

7~. MOT $O HE THUC VE CANH VA GOC TRONG TAM GIAC VUONG
~. Ly thuyét

1. Pinh 1i

Trong mot tam gidc vudng, mdi canh goc vudng bang:

¢ Canh huyén nhéan vdi sin goc doi hodc nhan véi cdsin goc ké;

¢ Canh gdc vudng kia nhan véi tang goc d6i hodac nhan véi cotang goc keé.

Trong hinh vé bén thi: A
b=asin B=a.cos C ; c=a.sin C=a.cos B ; b
b =ctan B=c.cot C ; ¢ =btan C=b.cot B ; /
2. Giai tam giac vudng B a C

La tim tat ca cac canh va goc cua tam giac vudng khi biét hai yéu t6 ctia né (trong
d¢é it nhat c6 mot yéu to vé do dai).
. Bai tap
Bai 1: Giai tam gidc ABC biét B=35"; C=50" va duwong cao AH = 5,0cm.
Huwéng dan giai
Ta phai tim 4 AB, AC va BC.

A=180 —(B+C)=95"

A
e Xét AABH vudng tai H ta cé:
AH = ABsin B = AB=—20 = 30 ¢ 7(cm) 5,0
sinB  sin35
B 35° 50° C
BH = AH.cot B=5,0.cot 35° =7,1 (cm). H

e Xét AACH vuodng tai H ta cé

AH = ACsin C = AC= AH = ‘5’00 ~ 6,5(cm)
sinC sin50

CH = AH.cot C=5,0.cot 50° =4,2 (cm).
Dodb BC =BH + CH = 17,1 + 42 =113 (Cm)

Vay 4=95 ; AB=8,7cm; AC = 6,5cm va BC = 11,3cm.

Todn Hoa: 0986 915 960 — Téng hop.



Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Lwu y: Sau khi tinh duwoc AB va AC, ¢4 thé tinh BH va CH theo AB va AC:
BH = AB.cos B ; CH = AC.cos C.

Tuy nhién, ta nén tinh BH va CH theo cac s6 do da cho trong dé bai dé két qua duoc
chinh xac hon.

Bai 2: Cho tam gidc ABC, AB = 14cm, AC = 11cm va B=40°. Tinh dé dai BC.
Hudng dan giai

* Tim cdch gidi

Vé duong cao AH d€ van dung cac hé thirc vé canh

va goc trong tam giac vuong. Tinh HB va HC tx do

tinh dwoc BC.

* Trinh bay loi gidi

Vé duong cao AH. Xét AABH vudng tai H co:
AH = AB.sin B = 14.sin 40° 9,0 (cm).

BH = AB.cos B=14.cos 40° 10,7 (cm).

Xét AAHC vubdng tai H c6: HC =AC? — AH? =/11> -9* ~ 6,3 (cm).

e Néu H nam gitta Bva C thi BC = BH + HC~10,7 + 6,3 = 17 (cm).
e Néu C' nam gifta Bva Hthi BC' = BH — HC'~10,7 - 6,3 = 4,4 (cm).

Luwu y: Hoc sinh ¢6 thé chi giai mot nghiém hinh 1a chwa du. Bai toan c6 2 nghiém hinh
Bai 3: Cho tam gidc ABC, AB = 3,2cm; AC =5,0cm va B=70" Tinh d6 dai BC.

Hudng dan giai
Vé duwong cao AH. Xét AABH vuong tai H co: A
AH = AB.sin B = 3,2.sin 70° = 3,0 (cm).

BH = AB.cos B = 3,2.cos 70° =1,1 (cm). 392 5,0
Xét AAHC vudng tai H co:
70° |
HC =vAC? — AH? /5,02 =3,0” =4,0(cm). B/ C

Diém C khong thé nam gitta H va B vi trén tia HB ¢6 HC > HB. Chi con treong hop
diém H nam gifta Bva C. Tacé BC =BH + HC~1,1 + 4,0 = 5,1 (cm).
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

7~. GIAI BAI TOAN Hf THUC LUONG BANG PHUONG PHAP DAI SO
~. Ly thuyét
- Thuong goi do dai mot canh can tim 1a an, tir do thiét 1ap phuwong trinh, giai phuong
trinh tinh ra két qua
. Bai tap
Bai 1: Cho tam giac ABC vudng ¢ A, duong cao AH. Biét AB =20cm, HC = 9cm.
Tinh d6 dai AH.

Huwéng dan giai
Dit BH = x . Ap dung hé thitc lwong trong tam gidc ABC vuong & A, ¢6 duong g0
AH. Ta dwoc: 4B* = BH. BC hay 20° = x(x + 9).

20
Thu gon ta dwgc phuong trinh : x*+ 9x — 400 = 0

Giai phuong trinh nay ta dugc x, = 16 ; x, =-25 (loai)

Dung dinh ly Pitago tinh duwgoc AH =12 cm

Luwu y : Giai PT bac 2 nén dung may tinh dé€ giai cho nhanh.
Thudc mot s6 b ba s Pitago cang tot d€ mau chdng ghi két qua

Bai 2: Cho tam giac ABC, B= 60°, BC =8cm; AB + AC =12cm . Tinh d0
dai canh AB.

Hud6ng dan giai
Ké AH 1 BC.DPat 4B = 2x . Ttr d0 tinh dwoc BH = x va AH=x3 ; HC = 8 — x

Ap dung dinh i Pitago ta cho tam gidc AHC vudng tai H

2
Ta c6: AC = \/(xﬁ) +(8-x)" = V4x* ~16x+64 A
Do AB+ AC=12nén 2x+v4x*—16x+64 =12 2x
Giai PT trén ta dwoc: x=2,5 60° ~
ng H 8cm _

AB=225=5cm
Chuy: Ta cting tinh duogc chu vi tam giac ABC = 20cm .

Dién tich tam giac ABC = 10+/3 cm.
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Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Bai 3: Cho tam giac ABC vudng tai A ¢ BD la phan giac. Biét rang AD = lcm;
BD = V10 cm. Tinh d6 dai canh BC (nhap két qua duwdi dang s& thap phan)
Bai giai so lwgc A

‘ cm
Ap dung dinh 1i Pitago tinh dwoc AB = 3cm. D
Dat BC = x, dung Pitago tinh duwoc AC* =+/x*-9.

DoAD=1nénDC=+x—9 -1 B .
Tam giac ABC co BD la phan giac goc ABC nén :

A8 _ 4D hay 3.1 Tudbta dwoc phuong trinh 8x* — 6x — 90 = 0

BC DC X x2-9-1

Giai phuong trinh tim duogc x = 3,75cm
Traloi: BC =3,75cm

Bai 4: Cho hinh thang can ABCD, d4y 1én CD = 10cm, day nho bang duwong cao,

duong chéo vudng gdc voi canh bén . Tinh dd dai duwong cao ctia hinh thang can do.
Huwéng dan giai

Ké AH L CD;BK L CD.bat AH=AB=x = HK=x

AAHD =ABKC (canh huyén- goc nhon) A x B
10—x
Suyra: DH = CK = B «
- ] [
VéyHC:HK+CK:x+10x=x+IO H K
2 2 — 10cm B,
Ap dung hé thiic legng cho tam giac ADC vudng & A c6 dwong cao AH
Tacd: AH? = DH.CH hay x* = 102_’“.10;’“ & 5x% = 100
Giai phuong trinh trén ta duge x =245 va x =-2/5 (loai)
Vay: AH =25
Bai 5: Cho tam gidc ABC can tai A, duwong cao tng véi canh ddy ¢ do dai

15,6cm, dwong cao ting véi canh bén dai 12cm. Tinh d6 dai canh day BC.
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Huwéng dan giai
Dat BC = 2x , tir tinh chat cua tam gidc can tasuy ra CH = x A
Ap dung dinh li Pitago tinh dugc AC =415,6" +x*

Tt hai tam giac vudng KBC va HAC dong dang ta duoc:

BC_KB . ox 12 :

= a =
AC AH y‘/15’62+x2 15,6 12

Pua vé phuong trinh 15,6* + x* = 6,76x

Giai phuwong trinh trén ta dwgc nghiém dwong x = 6,5
Vay BC = 2.6,5 = 13 (cm)

Bai 6: Tinh do dai canh AB ctia tam gidc ABC vudng tai A c6 hai duong trung
tuyén AM va BN Ian lwot bang 6 cm va 9 cm.

Huwéng dan giai
bat 4B =x; AN =y = AC = 2y .

Ap dung tinh chat duwong trung tuyén trong tam
giac vudng tng voi canh huyeén ta duoc
BC = 24M = 2.6 = 12 (cm)

Dung dinh 1i Pitago cho hai tam gidc vuong ABC
va ABN vuong tai A

Ta duwoc: x*+ 4y’ = 144 (1)

vax+y =8l o y=8l-x (2)

Thay (2)vao (1) ta dugc phurong trinh :x* + 4(81- x*) =144
Thu gon phuong trinh trén ta dwgc phwong trinh : 3x* = 180
Nghiém duong ctia phuong trinh : x =245

Tra 1oi: 4B =245 cm
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7~. MOT SO BAI TAP SUU TAM
BAI TAP VE HE THUC LUONG TRONG TAM GIAC VUONG

PHAN BAI TAP CO BAN
Bai 1: Cho AABC vuong tai A. Biét j—g = % . Puong cao AH = 15cm. Tinh HB, HC.

Bai 2: Cho AABC vuong tai A, AB =12cm, AC = 16cm, phan giac AD, duong cao AH.
Tinh HD, HB, HC.

Bai 3: Cho AABC vuong tai A. Ké duong cao AH, tinh chu vi AABC biét AH = 14cm,
HE 1
HC 4
Bai 4: Cho tam giac ABC vudng ¢ A, duong cao AH. Biét AB = 20cm, HC = 9cm. Tinh
do dai AH.
Bai 5: Cho tam gidc ABC vudng tai A c6 BD la phan gidc goc B. Biét rang AD = 1cm;
BD = v/10 cm. Tinh d6 dai canh BC.
Bai 6: Cho tam gidac ABC, B = 60° BC=8cm; AB + AC = 12cm . Tinh d6 dai canh AB.
Bai 7: Cho hinh thang can ABCD, day 16n CD = 10cm, ddy nho bang duong cao,
duong chéo vuodng gdc voi canh bén. Tinh do dai duwong cao cua hinh thang can do.
Bai 8: a. Cho tam gidc ABC c6 B = 60°,C = 50°,AC = 35cm . Tinh dién tich tam giac
ABC.
b. Cho t& giac ABCD ¢6 A =D =90°C = 40° AB = 4cm, AD = 3cm. Tinh dién
tich t& giac.
c. Cho tt gidc ABCD c¢6 cac duong chéo cat nhau tai O. Cho biét AC = 4,BD =
5,A0B = 50°. Tinh dién tich t& gidc ABCD.
Bai 9: Cho AABC vuong tai A, ké duong cao AH, chu vi AAHB béng 30cm, chu vi
AACH bang 4dm. Tinh BH, CH va chu vi AABC.
Bai 10: Cho biét chu vi cia mot tam gidc béng 120cm. D6 dai cac canh ti lé véi 8, 15, 17.
a) Chiing minh rang tam gidc d6 la mot tam giac vuong.
b) Tinh khoang céch tir giao diém ba dudng phan gidc dén mdi canh.
Bai 11: Cho t& giac 16i ABCD c6 AB=AC=AD =10 cm, B=60° va A= 90"
a) Tinh duong chéo BD.
b) Tinh cac khoang cach BH va DK tir B va D dén AC.
c) Tinh HK. d) V€ BE L DC kéo dai. Tinh BE, CE va DC.

Todn Hoa: 0986 915 960 — Téng hop.



Chui dé 1:: H¢ thiic lugng trong tam gidc vuong

Bai 12: Cho 4ABC vudng tai A, AB =a, AC = 3a. Trén canh AC lay cac diém D, E sao
cho AD=DE=EC.
. . DE DB , . "
a) Chiing minh —=—. b) Chitng minh ABDE dong dang ACDB.
DB DC

c) Tinh tong AFB + BCD.
Bai 13: Chinh thang ABCD c¢6 hai canh bén AD va BC bang nhau, duong chéo AC vudng
goc voi canh bén BC. Biét AD =54, AC = 12a.

a) Tinh SR2t0s8 b) Tinh dién tich hinh thang ABCD.

sinB—cosB

Bai 14: Cho doan thang AB =24. Tt trung diém O ctia AB vé tia Ox L AB. Trén Ox ldy

diém D sao cho OD = %. Tt B ké BC vudng gdc véi duong thang AD.

a) Tinh AD, AC va BC theo a.
b) Kéo dai DO mot doan OE = 4. Chirng minh bon diém A, B, C va E cung nam
trén mot duwong tron.

Bai 15: Cho tam giac nhon ABC c6 hai duong cao BD va CE cat nhau tai H. Trén HB
va HC Ian luot 1ay cac diém M, N sao cho AMC = ANB = 90°. Chttng minh: AM = AN.

Bai 16: Tam giac ABC vuong tai A, duong cao AH. Biét j—g = % va AH =420. Tinh

chu vi tam giac ABC.

Bai 17: Cho hinh thang ABCD vuoéng goc tai A va D. Hai duwong chéo vudng goc véi
nhau tai O. Biét AB = 2/13; OA = 6. Tinh dién tich hinh thang ABCD.

Bai 18: Cho tam giac ABC vudng tai A, BC = 3.5 cm. Hinh vuong ADEF canh béng 2

cm c6 D e AB,E e BC, F € AC. Biét AB>ACva S,,,, ngwc- Tinh AB ; AC.

Bai 19: Cho tam giac ABC vuong can tai A, trung tuyén BD. Goi I 1a hinh chiéu cua C
trén BD, H la hinh chi€u cta I trén AC. Chiing minh: AH = 3HI.

Bai 20: Qua dinh A cta hinh vuong ABCD canh bang a, vé duong thang cat BC 0 E va
1 1

AE? AR o
Bai 21: Cho hinh thang ABCD c6 B = € = 90°. Hai dudng chéo vudng géc véi nhau
tai H. Biét AB = 3y/5 cm, HA = 3cm. Chitng minh:
a) HA:HB:HC:HD=1:2:4:8
1 1 1 1

b - = -
) AB* CD* HB* HC?

cat duong thang DC o F. Chitng minh:
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Bai 22: Cho A4BC nhon. duong cao AD va BE. Goi 7 € ADva Qe BE sao cho
BIC = AQC =90".

a) Chtng minh: CA.CE = CD.CB

b) Chttng minh: A/QC la tam giac can

c) BIcat AQ tai K. Chting minh: CK 1 10

Bai 23: Cho A4BC vudng tai A. Duong cao AH. Biét AC = 12cm, BC = 15cm.
a) Tinh HA, HB, HC.
b) Goi E, F la hinh chiéu vudng goc cua H lan lugt 1én AB, AC.
Chtng minh: AE.AB = AF.AC
c) Ching minh: HE? + HF? = HB.HC
Bai 24: Cho hinh vé:

a/ Tinh AC

b/ Goi Y 1a diém trén AX sao cho DY // BX.
Hay tinh XY.

¢/ Tinh dién tich tam gidc BCX.

Bai 25: Cho hinh vé duéi day biét BC = 60 cm. Puong vudng géc ké tir C dén AB cat
AB tai P. Tinh:

a/ AP; BP b/ CP va dién tich tam giac ABC.

30° 20°
B !
P

A

Bai 26: Cho tam giac ABC c6 AB =24cm; AC =18cm; BC =30cm
a/ Tinh duong cao AH, s do goc B va C.
b/ Phan giac ctia géc A cat BC tai D. Tinh BD, CD.

¢/ Tt D ké DE va DF Ian lugt vudng goc véi AB va AC. Tt giac AEDF la hinh gi? Tinh
chu vi va dién tich t& gidc AEDF.
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Bai 27: Tam giac ABC vudng tai A, AB=a, AC =3a. Trén AC ldy cac diém D va E sao
cho 4D = DE = EC .

a/ Chting minh X = P2
DB DC

b/ Chiing minh ABDE d6ng dang véi ACDB.
¢/ Tinh tong AEB + BCD.
Bai 28: Cho tam gidc ABC vudng tai A, € = 30% BC = 10 cm.
a/ Tinh AB, AC.
b/ Tt A ké AM, AN Ian lwgt vudng gdc véi cac duong phan giac trong va ngoai cta
goc. Chiing minh MN// BC va MN = AB.
¢/ Chting minh hai tam gidc MAB va ABC dong dang. Tim ti s& dong dang.
Bai 29: Cho tam giac ABC can, AB = AC = 10cm; BC = 16cm. Trén duong cao AH lay
diém I sao cho Al = 1/ 3 AH. V& tia Cx song song voi AH, Cx cat tia BI tai D.
a/ Tinh cac goc ctia tam giac ABC.
b/ Tinh dién tich t& giac ABCD.
Bai 30: Cho tam gidc ABC vuong tai A . Qua A vé duong thang d vudng gdc véi trung
tuyén AM . Cac tia phan gic ctia cac goc AMB; AMC cat duong thang d Tan luot tai D
va E. Chting minh:
a) Tt giac BCED la hinh thang

2
b) BD . CE = 3¢

c) Giasix AC=2AB, ching minh EC =BC
Bai 31: Cho hinh thang can c6 dwong chéo vudng goc vdi canh bén . Tinh chu vi va
dién tich hinh thang can d6 biét day nho bang 14 cm , day 16n bang 50 cm .
Bai 32: Cho tam giac ABC c6 AB>AC, ké trung tuyén AM va duong cao AH. Chuing
minh:

2
a) AB+AC? = 2AM” + 3¢

b) AB* - AC? =2BC.MH
Bai 33: Cho hinh thang ABCD (AB//CD c6 AB = 3cm; CD = 14cm; AC =15cm; BD =
8cm.

a) Chitng minh AC vuong gbc voi BD.

b) Tinh dién tich hinh thang.
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Bai 34: Cho tam giac ABC vudng tai A, duong cao AH. Goi D la diém d6i xting véi A
qua diém B. Trén tia d6i caa tia HA 18y diém E sao cho HE = 2HA. Goi I la hinh chiéu
cta D trén HE.

a) Tinh AB, AC, HC, biét AH = 4cm, HB = 3cm. b) Tinh tg IED va tg HCE.
c) Chting minh IED = HCE d) Chiing minh: DE 1 EC.

Bai 35: Cho tam gidc ABC c6 ba duong cao AM, BN, CL. Chttng minh:
a) AANL d6ng dang AABC
b) AN.BL.CM = AB.BC.CA.cosA.cosB.cosC

Bai 36: Giai tam giac ABC, biét:
a) A =90° BC =10,B = 75°.
b) BAC = 120°, 4B = AC = 6.
¢) Trung tuyén ¢ng v6i canh huyén m, = 5, duong cao AH = 4.
d) Trung tuyén tng véi canh huyén m, = 5, mot géc nhon bang 47°.
Bai 37: Cho tam gidc ABC vuong tai A, duwong cao AH, AB = 3cm, BC = 6cm. Goi E, F
lIan lwot 14 hinh chiéu cua H trén canh AB va AC.
a) Giai tam giac vuong ABC. b) Tinh do dai AH va chitng minh: EF =
AH.
c) Tinh: EA.EB + AF.FC.
Bai 38: Cho hinh thoi ABCD, hai duong chéo cat nhau & O. Cho biét khoang cach tir O

11

n?  4h?’
Bai 39: Tam giac ABC vudng tai A, duong cao AH =33,6. Biét 24.AB = 7.AC. Tim d¢
dai cac canh va so do cac géc cta tam giac.
Bai 40: Cho hinh thang can ABCD ( AB // CD), AB = 2,CD = 6 va chiéu cao bang 4.
Tinh s6 do gbc tao boi cac dudng thang chita hai canh bén.
Bai 41: Cho tam gidc ABC c6 B = 40°,C = 60°, dudong trung tuyén AM. Tinh s8 do gdc
AMC.
Bai 42: Cho tam gidc ABC nhon, AB=c, AC =b, BC = a. Chitng minh réng

a? = b* + c¢? — 2bccosA

b? = a* + c* — 2accosB

c? = a? + b? — 2abcosC

dén mdi canh hinh thoi 1a h; AC = m; BD = n. Chitng minh rang: % +
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Bai 43: Cho hinh thang ABCD ( AB // CD) ¢6 € = 30°,D = 60°,AD = 2,CD = 6.

a. Tim AD.

b. Tinh dién tich hinh thang.
Bai 44: Cho ti gidc ABCD c6 € + D = 90°. Chitng minh rang: AB? + CD? = AC? + BD?
Bai 45: Cho tam giac ABC can tai A, 4 < 90°, AB = AC = 2v/2 cm, BC = V2 cm.Ké
duong cao BH. Chtrng minh réng: AH =7.HC

(Nguon 45 bdi tdp tu luyén cia thiy Bui Anh Tudn — VT - VP)
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